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MBOY «COLL Ne 5» MBOY «COLL Ne 5»
O.B. PomaHoBCKas lMpoTokon oT T.A. EpmonaeBa
29 aBrycta 2024 r. 29 asrycta 2024 1. Nel lMpuka3 oT

30 aBrycta 2024 r. Nel74-A

Oy I{A.! POCTA

PABOYAA NMPOIrPAMMA
Mo BHEYPOUYHOWN [esATeNIbHOCTH
«3aHumMarTesibHasa m3nka»
C MCNO/b30BaHNEM 060pYL0BaHUA LieHTpa «TOUKa pocTax»

HanpasneHne — 00LLENHTE/IEKTYa/IbHOE
ansa 10-11 knacca

CocTaBuTeNb:

Cepebpo Onbra MuxainosHa,
yumnTenb PU3nKu,

COOTBETCTBME 3aHUMaEMOM [O/MKHOCTU

r. 3uma
2024 - 2025 y4ebHbIi rog,



MNMoAcHUTeNbHasa 3anucKa

Paboyas nporpamMmmMa BHEYPOUHOW [eATeNbHOCTU No (m3nke And 7 - 9 KnaccoB COCTaB/ieHa Ha

OCHOBE MPUMEPHOI nporpammbl Mo Guanke ans 7 — 9 knaccoB (Nog pepakuvein KysHeuosa

A.A.), M.: «IpoceeLeHne», 2017 1 COOTBETCTBYET

- ®epepanbHoMy 3akoHy «O6 o06pa3oBaHuM B Poccuitickoir degepauumn» Ne273-P3 oT

29.12.2012 ropa;

-dbefepanbHOMY — 06pa3oBaTe/lbHOMY — CTaHAApTy  OCHOBHOro  obuiero  o6pa3oBaHus,

YTBEPXAEHHOMY NpUKa3oM MuHKUCTEpCTBA 06pa3oBaHna U Hayky P® Nel897 ot 17.12.2010

roga;

-Mpukazy MuHucTepcTBa 06pa3oBaHnA U Haykum P® Nel577 ot 31.12.2015 r» O BHeceHUn

M3MEHEHNI B (befepasibHbliAi 06pa3oBaTe/bHbIA CTaHAAPT OCHOBHOMO 06LEero obpasoBaHus,

YTBEPXKAEHHBIA NprKasoM MuHucTepcTBa 06pa3oBaHMst 1 Haykm P®» Nel897 ot 17.12.2010

roga»

-O6pasoBaTenbHOM Nporpamme OCHOBHOIO 06LLero 06pa3oBaHus;

-YyebHomy nnaHy QY;

- MpumepHO NporpaMme OCHOBHOIO 06LLEero 06pasoBaHmMs Mo msmke (6a30BbIil YPOBEHD).
Mporpamma paccumTaHa Ha 34 yacoB — 1 yac B Hefeno B 7 Knacce, 34 yacoB — 1 yac B

Hegento B 8 Knacce, 34 yaca — 1 yac B Heflento B 9 Kracce.

[aHHas pabouyas nporpamMMa BHEYPOUHOW AeATeNbHOCTM Mo uanke Ana 7 — 9 Kaccos

coctaBneHa Ha ocHoBe OO OOO MblwknHeko COLL m ¢ y4éTOM METOANYECKMX

peKkoMeHAauuii No co3fhaHnio U (YHKLMOHUPOBaHMIO B 06LLLe06pa3oBaTe/ibHbIX OpraHn3auusx,

PacronOXeHHbIX B CeNIbCKOM MECTHOCTU U MasibIX FOpojax, LLEeHTPOB 06pa30BaHNA eCTECTBEHHO-

Hay4HOW 1 TEXHONOrMYHOW HanpaBneHHOCTeN («Touyka pocTax)(YTBEPXKAEHbI PaCMOPSHKEHNEM

MwuHucTepcTBa npocBeweHnss Poccuiickorr  Pepepaymn ot 12.01.2021 r. Ne P-6) wu

npefycmatpvBaeT MNpPOBeAeHMe 3aHATUIA CUCMOMb30BaHMEM 060pPYAOBaHMUA LeHTpa «Touka

pocTa»

MnaHupyemble  pe3ynbTaTbl  OCBOEHUS  MPOrpaMmbl  BHEYPOUHON  [esATeNIbHOCTU
«3aHnMartesnibHasdA u3nMka» (C MUCNosb30BaHMEM 060pyfoBaHUA «Toyka pocTa»)B 7-9
Knaccax.

Peanunsaumsa nporpamMmmbl Coco6CTBYET AOCTUXKEHUIO CNEAYOLNX Pe3ybTaToB:
JINYHOCTHbIE:

B cthepe MMUHOCTHBIX YHUBEPCA/IbHBIX YYEOHbIX AeACTBUIA YUaLLUXCS:

* y4yebHO-NO3HaBaTe/NbHbIA WMHTEPEC K HOBOMY Y4yeOGHOMY mMaTepuasly M crnocobam peLueHus
HOBOMW 3afauu;

* OpMeHTaUMs Ha NOHWMaHWe MPUYMH ycrexa BO BHey4eBHOWN [eAaTeNlbHOCTU, B TOM YuCie Ha
camoaHa/IM3 U CaMOKOHTPO/b pe3y/ibTaTa, Ha aHasM3 COOTBETCTBUA Pe3yNnbTaToB TpebGoBaHMUAM
KOHKPETHOW 3ajauu;

* CNMOCOBHOCTb K CAMOOLIEHKE HA OCHOBE KPUTEPUEB YCMELLIHOCTW BHEYYEOHOM LeATeNlbHOCTH;
O6yyatoLuincs nonyumT BO3MOXKHOCTb /15 (POPMUPOBAHNS:

e BHYTPEHHel MO3ULMM LUKO/IbHUKA Ha YPOBHE TMOMIOXWTE/IbHOr0 OTHOLUEHMSI K LUKOJE,
MOHUMaHNA HEOBXOAMMOCTU YUEHUS, BbIPXXEHHOrO B NpeobiafaHnn y4e6HO-No3HaBaTeIbHbIX
MOTWBOB;

* BbIPXXEHHOIA YCTONUMBOW Y4e6HO-N03HaBaTEIbHON MOTUBALMY YYEHNS,

* YCTOMYMBOro y4ebHO-NO3HaBaTEIbHOIO UHTEpPeca K HOBbIM 06LLMM Cnocobam peLleHunst 3agay.

MeTanpegmeTHbIe:

B cthepe perynsTMBHbIX YHUBEPCAIbHBIX YYeOHbIX AeNCTBUIA yHaLmxca:



* NaHMpoBaTb CBOW [AENCTBUA B COOTBETCTBMM C MOCTaB/IEHHOW 3afjadveli M YCNOBUAMMK ee
peanu3auum, B TOM YMCie BO BHYTPEHHEM M1aHE;

* YUNTbIBATb YCTAHOB/IEHHbIE MPaBU/a B N1aHUPOBAHWUMN U KOHTPOsIe cnocoba peLueHus;

* OCYLLLECTBNATb UTOrOBbIA 1 MOLIAroBbIi KOHTPO/b MO Pe3ynbTaTy;

* OLeHMBATb MPaBU/IbHOCTb BbINOSIHEHWS AEACTBMA Ha YPOBHE afleKBATHOM PETPOCMEKTUBHON
OLLeHKW COOTBETCTBUSA pe3y/bTaToB TPpeboBaHUAM AaHHOIN 3afa4m 1 3aa4HoM 06/1acTu;

* afleKBaTHO BOCMPUHUMATL MNPELSIOKEHNS U OLEHKY YYMTenei, TOBapuLLei, poautenei u
APpYrux nojgen;

* pa3nunyath CNocob 1 pesynbTaTt AeNCTBuUS.

OO6yyaroLpmincsa NonyunT BOSMOXKHOCTb HayunmTCs:

* B COTPYZAHUYECTBE C YYMTE/IEM CTaBUTb HOBbIE Y4ebOHble 3afauu;

* NPOSBNATL MO3HABATE/IbHYI UHMLMATMBY B y4EOHOM COTPYAHNYECTBE;

* CaMOCTOATENIbHO afleKBAaTHO OLEHMBaTb MPaBW/IbHOCTb BbIMOHEHUS [LEACTBUA U BHOCUTb
HEeoOX0AVMble KOPPEKTMBbI B WCMOMIHEHME KaK MO XOA4Yy €ero peanmsaumu, Tak U B KOHLE
AeicTBuS.

B cthepe nosHaBaTeIbHbIX YHUBEPCA/TbHBIX YHEOHbIX LeCTBUIN yUaLLMXCS:

* OCYLLECTB/IATb NMOMCK HEOOXOAMMOW MH(OPMaLUM 4S9 BbIMNOHEHUS BHEYYEOHbIX 3afaHuin C
MCMOMb30BaHNEM Y4eOHOM NnUTepaTypbl M B OTKPbITOM WH(OPMaLMOHHOM MNPOCTPaHCTBE,
SHUMKIONEANIA, CNPaBOYHWKOB (BKIKOYAs 3/IEKTPOHHbIE, LM(POBbIE), KOHTPOSMPYEMOM
MPOCTPaHCTBE

WHTepHEeTS;

* OCYLLECTBNATb 3anncb ((hMKCaLMo) BbIOOPOUHON MH(OPMaLMK 06 OKPYXKaroLLEM MUPE U O
cebe camoM, B TOM YKC/Ee C MOMOLLGH0 UHCTPYMeHTOB UKT;

* CTPOUTb COOBLLEHNS, MPOEKTbI B YCTHOW 1 NMUCbMEHHOIA (hopMe;

* IPOBOANTL CPaBHEHWE U KNaCCU(MKALMIO MO 3a4aHHbIM KPUTEPUAM;

* YCTaHaB/MBaTb NPUYNHHO-CNEACTBEHHbIE CBA3WN B M3y4aeMOM Kpyre SB/IeHU;

e CTPOWUTb pacCcyX[eHns B (HOpMe CBA3N MNPOCTbIX CYXXAEHWUI 006 O0ObEKTe, ero CTPOEHWUM,
CBOWCTBAXx M CBA3AX;

O6yyaroLpmincs nonyunT BOSMOXKHOCTb HAYyYNThCA:

* OCYLLECTBNATb PaCLUMPEHHBIV MOMUCK MH(OPMALMK C UCMO/b30BaHNEM PECYPCOB GUGINOTEK U
CceTn VIHTepHeT;

* 3anucbiBaTb, (UKCMPOBATb WHPOPMALMIO 06 OKPY>KAIOLWMX SBMEHUAX C  MOMOLLbIO
NHCTpymeHToB NKT;

* 0CO3HaHHO 1 MPOW3BO/ILHO CTPOUTbL COOOLLEHNS B YCTHOW U NUCbMEHHOI (hopMe;

* OCYLLECTB/IATb BblIOOP Hambonee aPMEKTUBHBLIX CNOCOO0B peLleHns 3ajay B 3aBUCMMOCTU OT
KOHKPETHbIX YC/OBUIA;

* CTPOUTb /IOFMYECKOEe pacCy)X[eHue, BK/HYaroLlee YCTaHOB/IEHWE MPUUYUHHO-CNEACTBEHHbIX
cBA3el;

* MOTYT BbINTM Ha TEOPETUYECKWIA YPOBEHb pPELLEHWs 3afad: peLleHne Mo OonpeaeneHHOMY
nnaHy, BMafieHNe OCHOBHbIMW MpPUEMaMy PeLieHns, OCO3HaHWA AeATeNbHOCTM MO PeLleHuto
3agauu.

B cthepe KOMMYHMKATMBHbIX YHUBEPCA/IbHbIX YYEOHbIX AeACTBUI YUalLLUXCS:

* afleKBaTHO WCMO/Mb30BaTb KOMMYHWKATVBHbIE, MPEXJe BCEro - peyeBble, CpeacTBa ANs
peLLeHNs Pa3NYHbIX KOMMYHUKATUBHbIX 3a4a4, CTPOUTL MOHOIOMMYECKOe CO0bLLEeHMe, BNajeTb
AVanornyeckor (Gopmoii KOMMYHMKaLMK, UCNOMb3ys, B TOM YKUCEe CPeACTBa Y MHCTPYMEHTbI
VKT 1 gUCTaHUMOHHOIO O6LLEHNS;

* [ONYyCKaTb BO3MOXHOCTb CYLLECTBOBaHMWS Y IOAEN Pas/IMyHbIX TOYEK 3PEHUS, B TOM YuC/ie He
COBMaJaroLLmMxX C ero CO6CTBEHHOM, N OPUEHTUPOBATLCA Ha MO3ULMIO MapTHepa B OOLLEHUN ©
B3aVMMOAENCTBUN;



* YUMTbIBaTb pasHble MHEHWUSI W CTPEMUTbCA K KOOPAMHAUMW Pa3NNyHbIX MO3ULMIA B
COTPYAHWYECTBE;

* (hopMynMpoBaTb COGCTBEHHOE MHEHME U MO3ULNIO;

* [I0roBapmBaThCA N NPUXOANTL K 0OLLEMY PELLEHMIO B COBMECTHOW [AeATENbHOCTA, B TOM YMcne
B CMTYyaLMMn CTONKHOBEHWS NHTEPECOB;

Ob6yyaroLpmincs nonyunT BOSMOXKHOCTb HAYyYMThCA:

* YYnTbIBaTb N KOOPAMHUPOBATb B COTPYAHNYECTBE OT/IMYHbIE OT COBCTBEHHON NO3MLMN APYTMX
NOAeN;

* YUNTbIBATb Pa3Hble MHEHWS U MHTEPECHI 1 060CHOBbIBATL COOBCTBEHHYH) MO3ULMIO;

* MOHUMaTb OTHOCUTENIbHOCTb MHEHWUIA 1 NOAXOMA0B K PELUEHMIO NPOBNEMBI;

e apryMeHTMpOBaTb CBOK MO3ULMIO U KOOPAUHMPOBATb €e C Mo3UUMSMU NapTHEPOB B
COTPYAHMYECTBE NPU BbIPabOTKE OOBLLEr0 peLleHnst B COBMECTHOWN AeATENbHOCTY;

e 3afaBaTb BOMPOCbI, He0OXOAMMblE AN OpraHM3auum COGCTBEHHONW [AeATeNbHOCTU WU
COTPYAHMYECTBA C MAapTHEPOM,;

e OCYLLECTBNSATb B3aMMHbIA KOHTPONb W OKas3blBaTb B COTPYAHUYECTBE HEOOXOAVMMYHO
B3aMMOMOMOLLb.

MNpeameTHbIE:

- OPUEHTUPOBATbCS B SIBMEHMAX W O0ObEKTAX OKPY)KAOLIEro Mupa, 3HaTb rpaHuLbl KX
NPUMEHUMOCTU;

- MOHMMATb ONpeaeneHNs MU3NUECKMX BENMUMH U NMOMHUTbL OnpeaenstoLLye hopmy bl;

- NOHMMAaTb KaKUM (O3MYECKMM MPUHLMNAM 1 3aKOHaM MOAYMHSAOTCA Te UM MHble 00BEKTBI U
SIBNEHVS NPUPOabI;

- 3HaHMe MOAENN NOMCKa PeLLEHN Ans 3aday no HUmKe;

- 3HaTb TEOPETMNYECKNE OCHOBbI MAaTEMATUKMN.

- IPUMeYaTb MOAENN SIBNEHNIA U 06BEKTOB OKPYXKAOLLLETO MUPA;

- aHa/IM3KPOBAThL YCOBYME 33[a4u;

- NepethopMynMpPoBaTh U MOAENMPOBATb, 3aMEHSATb UCXOAHYHO 3afiady ApYroii;

- COCTaBNSATb NMaH PELLEHUS;

- BbIABMIaTb 1 NPOBEPSTHL NpeanaraemMble 415 PeLleHns runoTesbl;

- BNafieTh OCHOBHbIMU YMCTBEHHbIMI OMepauusimMm, COCTaBMAIOLLMMU NMOUCK PeLLEHMNS 3a4auMn.

CofiepkaHue NporpaMMbl BHEYPOUHOI 1eSATe/TbHOCTU
7 Knacc

BeegeHue. BBogHoe 3aHsTVe. Lienn 1 3agaum Kypca. TexHuka 6e30MmacHoOCTU.

Posb 3KCMneprMeHTa B XXM3HWU YesioBeKa.

Teopusi: M3yunTb OCHOBbI TEOPUWM MOrPELUHOCTEN. [OrpelHoCTM NPAMbIX U KOCBEHHbIX
N3MEPEHWI, MaKCUManbHas MOrPELIHOCTb  KOCBEHHbIX W3MEPEHWIA, Y4YeT MOrpeLuHoCTei
M3MEPEHWNIA NpW MNOCTPOEHWUM rpaduKkoB. peacTaBfieHVe pe3ynbTaToB M3MEpPeHWU B gopme
Tabnuu, v rpadmKos.

MpakTunkKa: OCHOBbI TEOPWUW MOTPELLIHOCTEN MPUMEHSATL NPW BbIMOIHEHUN 3KCNEPUMEHTaTbHbIX
3a/iay, NpaKTNYeckrx paboT. (C ncrnonb3oBaHMeM 060pyL0BaHUA «ToYKa pocTa»)
XapaKTepucTuKa OCHOBHbIX BUAO0B AeATeNbHOCTW:

MprBOANTE NpUMepbl 0OBEKTOB M3ydYeHUs PU3NKK (Pr3nYecKne ABNeHus, (PU3MYecKoe Teno,
BEWECTBO, (hu3nyeckoe none). Habnwogate W aHaAM3MpoBaTb  (DM3MYECKME  SBMEHUA
(dmkcnpoBaTb M3MEHEHMSI CBOMCTB OOBEKTOB, CPaBHMBATb MX M 0606LWaTh). MO3HAKOMUTLCA C
3KCMepPUMEHTa/IbHbIM METOLOM McCnefoBaHns npupofbl. C60pka NprbopoB M KOHCTPYKLMIA.
cnonb3oBaHve W3MepUTeNbHbIX MNPUOOPOB. BbINONHEHWe 1abopaToOpHbIX U NPaKTUYECKUX



paboT. [uarHoCcTMKa M yCTpaHeHue HemcnpaBHOCTeNpMOopoB. BbiCTpavBaHuWe runoTe3 Ha
OCHOBaHWUM UMEIOLLIUXCA AaHHbIX.

MexaHunkKa.

Teopusa: PaBHOMeEpHOe 1 HepaBHOMepHOe ABWXeHMe. ["pagnyeckoe npeacTaB/ieHne ABUXKEHUS.
PelueHve rpadmyecknx 3afad, pacyeT MyTn U cpefHein CKOPOCTU HepaBHOMEPHOIO ABUXXEHMS.
MoHATUE WHEPUMM W WMHEePTHOCTU. LleHTpobexxHas cuna. MpuMeHeHWe AaHHbIX (U3NYECKUX
MOHATUI B XXM3HeLeATeNIbHOCTH YenoBeka. Cunia ynpyroctu, cunia TpeHus.

MpakTwnka: ViccnefoBaHne 3aBUCMMOCTU CU/bl YNPYrOCTW, BO3HMKAIOWEN B NPYXWHE, OT
cTerneHn fedopmaumm nNpyxuHbl. OnpegeneHve KoahuumeHTa TPeHWs Ha TpubomeTpe. (C
NCMNOJIb30BaHNEM 060pyAoBaHMs «ToUKa pocTax)

ccnefoBaHne 3aBUCUMOCTI CUJIbl TPEHWUSA OT CUJbl HOPM&/IbHOTO AaBNeHuS.

XapaKkTepucTuKa OCHOBHbIX BUAOB AeATeNbHOCTW:

AHanu3 Tabnuuy, rpagmkos, cxem. MNMonck 06bACHEHUS HabNOAaeMbIM COObITUAM. OnpeaeneHue
CBOMCTB MPMB0OPOB MO YepTexxaM M MOAensaM. AHaIn3 BOSHMKAKOLMX MPOBAEMHbIX CUTyaLuWiA.
N306pakaTb CUMCTEMY KOOPAMHAT, BblOMpaTb Tel0 OTCYETa M CBA3bIBATb €ro C CUCTEMOIA
KOOpAMHaT. Mcrnonb3oBaTb CUCTEMY KOOPAUHAT ANS U3YYEHWUS MPAMOMHENHOrO [BUXKEHUS
Tena. C6opka nNpuBOPOB M KOHCTPYKUMIA. Mcnonb3oBaHWe W3MepUTENbHBIX  NPU60pOB.
BbinonHeHe nabopaTOpHbIX WM MNPaKTUYECKMX paboT (C 1crnonb3oBaHMEM 060pyA0BaHUSA
«To4yKa pocTa»). [uarHocThkKa W ycTpaHeHMe HeucnpaBHOCTel npubopos. BbicTpanBaHue
rMnoTe3 Ha OCHOBaHWM WMEKLWMXCS [AaHHbIX. KOHCTpympoBaHMe W MOAENMPOBaHME.
BbinonHeHve 3afjaHWin Mo YCOBEPLUEHCTBOBaHMIO MNpu60opoB. Pa3paboTka HOBbLIX BapvaHTOB
onbITOB. Pa3paboTka M MpoBepka METOAUKM 3KCMEPUMEHTaNbHOW paboThl. PaboTa B MasbIX
rpynnax. AHanusvpyloT, BblGMpaldT M 06OCHOBbLIBAOT  CBOE  pelueHue, AeiCTBuUS.
MpeacTaBneHve pe3ynbTaToOB MapHOW, rPYMMoBOiM [eATeNbHOCTU. YuyacTve B [Auanore B
COOTBETCTBUW C MpaBu1aMn PEYEBOr0 MOBELEHNS.

["'nppocTaTnKa.

Teopusa: 3akoH Apxumefa, 3akoH [lackans, rugpoctaTUyeckoe [aB/ieHWe, coobLuatoLmecs
COCyApbl, rMapaBINyecKme MallnHbI.

MpakTwvKa: 3afjayn: BbITA/IKMBAIOLAA CUNa B Pas/IMyHbIX CcUCTeMax; npubopbl B 3ajayax
(coobuatoLLmecs cocyabl, rmapaBAMyecKme MallnHbI, pblyaru, 6110KK).

AKCneprMeHTa/IbHbIE 3ajaHNS:

1)nsmepeHue cunibl Apxumesa,

2)3MepeHne MOMeHTa CWbl, AECTBYIOLLEro Ha pblyar,

3)n3mepeHnepaboTbl CU/bl YNPYrocTh MpU MOAbEME rpy3a C MOMOLLbI MOABWKHOIO WUIn
HenoABYHXHOro 6/10Kka(C ncnonb3oBaHMem 060pyLoBaHUA « ToUKa pocTa»)

XapaKTepucTuKa OCHOBHbIX BUAO0B AeATeNbHOCTW:

AHanu3 Tabnuu, rpadukos, cxem. Touck 06bACHeHMS HabnogaembiM cobbiTvaM. Coopka
NprOopPoB U  KOHCTPYKUMIA. VIcnonb3oBaHUe W3MepPUTENIbHbIX  NPUOopoB.  BbiNosHeHWe
NabopaTopHbIX M NPaKTUYeCKMX paboT. [MarHocTmka n ycTpaHeHne HemcnpasHOCTeW Nprbopos.
BbicTpaMBaH/e TuUNOTe3 Ha OCHOBaHWM  WMEKLWMXCS  AaHHbIX. KOHCTpympoBaHue 1
MoZenmpoBaHue. PaboTa B MasibIx rpynnax. AHaM3NpyroT, BbIOMPaOT 1 060CHOBBLIBAKOT CBO&
peweHne, pAencTBus. [llpeactaBneHWe pesynbTaTOB  MapHOW, rPYNnoBON  AeATENIbHOCTU.
MoAroToBka COOOLWIEHUIA WM [OKNafoB. Y4yacTue B Auanore B COOTBETCTBMM C MpaBuiamu
peYeBoro noBeLeHus.

CtaTunka.

Teopua: bnok. Poblyar. PaBHOBecue TBepAbIX Ten. Ycnosua pasBHoBecns. MOMEHT CUSbI.
MpaBuio MOMEHTOB. LleHTp TskecTu. WccnefoBaHMe pas/iMyHbIX MEXaHWYeCKUX CUCTEM.
KomOU1HMpoBaHHbIe 3aa4u, UCNO/b3ya YCOBUS paBHOBECUS.

MpakTuka: M3rotosneHne paboTaroLLein cnucTeMbl 6/10K0B.

XapaKTepucTuKa OCHOBHbIX BUAO0B AeATeNbHOCTW:

AHanu3 Tabnuuy, rpagmkos, cxem. Monck o6bACHeHNS HabntogaeMbIM CobbITUAM. OnpeaeneHve
CBOMCTB NMPYB0OPOB NO YepTexaM M MOAensaM. AHaIn3 BOHMKAKOLMX MPOBIEMHbIX CUTYaLuWiA.



Habntogatb AeiicTBe NPOCTbIX MeXaHW3MOB. [103HAKOMUTLCS C  (DM3MYECKOM MOAENbHO
«abCoMITHO TBEPAOE Teno». Pewartb 3a4ayn Ha NpUMeHeHWe ycnosus(npasuia) paBHOBECUS
pblyara. lMpumeHATb ycnosue (NpaBWI0) PaBHOBECUS pblyara AN OO6bACHEHMS AeNCTBUSA
PasINYHbIX WMHCTPYMEHTOB, WCMOMb3YEMbIX B TexXHUKe M B ObITy. Cb6opka npuboposB w
KOHCTPYKUMIA. cnonb3oBaHMe W3MepUTENbHbIX NPMOOPOB. BbINoNHeHMe nabopaToOpHbIX W
NpaKTUyeckmx paboT. AnarHocTuKa NycTpaHeHne HemcrnpaBHOCTE NpUGopoB. BbiCTpamBaHue
rMnoTe3 Ha OCHOBaHWM WMEHLWMXCH [aHHbIX. KOHCTpympoBaHME W  MOAENMpOBaHMe.
BbinonHeHVe 3afgaHuiAi Mo YCOBEPLLEHCTBOBaHUIO Npu60opoB. Pa3paboTKa HOBbIX BapuvaHTOB
onbIToB. Pa3paboTka 1 NpoBepKa METOAMKM 3KCNEPUMEHTaNIbHOM paboThl.

Pabota B Ma/iblX rpynnax. AHaM3VPYHOT, BblOMPatOT M 0OOCHOBLIBAOT CBOE pELLEHME,
penicteusa. [peacTaBneHne pesynbTaTOB MapHOM, TPYynMnoBoOi AesaTenbHocTW. [lofrotoBka
coo6LeHniA 1 foknaaoB. OCyLLEeCTBAKOT CAMOOLEHKY, B3aMOOLIEHKY AedTe/IbHOCTU. YyacTue
B Ananore B COOTBETCTBUM C NpaBMiamMin PeYeBOro NoBeAEHUS.

8 KJ1acc

Tennosble ABNEHUS.

Tennosoe paclumpeHue Ten. lNpouecchbl NIaBneHNsa 1 0TBepAeBaHMA, NCNapPeHna n
KOHAeHcauun. Tennonepegada. BnaxXHOCTb BO3AyXa Ha pasHbIX KOHTUHEHTaX.

JemoHcTpayuu: 1. HabniogeHne TasHMS NbAa B BOAE.

2. CKOpOCTb MCnapeHns pasivyHbIX XXUAKOCTEN.

3. TennoBble gurarenn dyayLuero.

NabopaTopHble paboThl (C MCNO/Ib30BaHNEM 060pYyA0BaHNA « ToUKa pocTa)

1. i3meHeHuns ANnHBI Tefla NPU HarpeBaHUM U OXNTaXKAEHNN.

2. OT/IMBKa NapauHOBOro COMAaTuKa.

3. HabntogeHue 3a nnaeneHvem nbaa

4. OT Yero 3aBUCUT CKOPOCTb NCNAapeHNs XXNLKOCTU?

5. HabntoaeHne Ten0npoBOAHOCTY BOAbI 1 BO3AyXa.

XapaKTepucTmMKa OCHOBHbIX BULO0B AeATENbHOCTU:

CamocToATe/IbHO (hOPMY/NIMPYIOT NO3HaBaTe/IbHYH0 3ajadvy. YMewT C MOMOLbH0 BOMPOCOB
[06bIBaTb  HEJOCTAOLWYH  MHpopMauuio.  cnonb3oBaHWe  U3MepPUTENIbHbIX  MPUGOPOB.
BbinonHeHe 1abopaTopHbIX M MpaKTUYecKMX paboT. [duarHoctuka W ycTpaHeHue
HeucnpasBHOCTel NpUOOpPOB. BbiCTpaMBaHMe TMNOTE3 Ha OCHOBAHWUM MMEIOLLMXCA [aHHbIX.
KoHCTpymnpoBaHue 1 MogenMpoBaHue.

BbinonHeHve 3afjaHWin Mo YCOBEPLUEHCTBOBaHMIO MNpu6opoB. Pa3paboTka HOBbLIX BapvaHTOB
onbITOB. Pa3paboTka M MpoBepKa METOAMKM 3KCMEPUMEHTaNlbHOW paboThl. PaboTa B MasbiX
rpynnax. AHanM3vpyloT, BblIOMPalOT UK 0O60CHOBLIBAOT CBOE  pelleHue,  [LelCTBUS.
MpeacTaBnieHWe pe3ynbTaToOB MapHOW, rPYMMoBOM [esATeNbHOCTU. Y4yacTve B [uanore B
COOTBETCTBUW C NPaBuIaMu PeyeBOronoBegeHus.

DNeKTPUYECKNE ABNEHUSA.

Mukpomup. Mogenn atoma, CyLLecTBoBaBLUMe [0 Hadana XIX. VicTopust OTKpPbITUA 1 [eACTBMS
ranbBaHNYecKoro asnemeHTa. Vctopus co3gaHuns 3neKTPOoOpHOW MalinHbl. OnbiT BonbTa.
DNEKTPUYECKMNIA TOK B 3/IEKTPONNTAX.

[emoHcTpauum: (C ucnosb3oBaHeM 060pya0BaHNA «ToYKa pocTa)

1. Mogenu aTomoB.

2. ["aNlbBaHNYECKME 3N1EMEHTBI.

3. PaboTa aneKTpodopHOMaLLMHbI.

4. OnbITbl BonbTa 1 ManbBaHw.

NabopaTopHble paboThl:

1. Co3paHue rasibBaHUYECKUX 3/1EMEHTOB 13 MOAPYYHbIX CPEACTB.

2. DNeKTPUYECKUIA TOK B XKUAKOCTSIX.



XapaKTepucTUKa OCHOBHbIX BAOB AeATeNbHOCTH:

YNpaBnatoT CBOE NO3HaBaTE/IbHOW WM Y4eBHON [eaTenbHOCTbI0 MOCPEACTBOM MOCTAHOBKM
Lenei, nnaHWpoOBaHWUS, KOHTPONS, KOPPEKUMW CBOMX AENCTBUIA UM OLEHKWM YCMELIHOCTU
yCBOeHMs. CpaBHMBAKOT CMOCO6 W pe3ynbTaT CBOMX AEWCTBMI C 06pasyoM - JIMCTOM
conpoBoXaeHnsi. OOHapYy>XMBalOT ~ OTK/OHEHWS. OO6AQyMbIBAlOT  MPUYMHBI  OTKIOHEHMWIA.
OcCyLLEecTBNAT CAMOKOHTPO/b MB3aMMOKOHTPO/b. Ccnonb3oBaHne M3MepuTenbHbIX NPUOOPOB.
BbinonHeHne nabopaToOpHbIX W MNpPaKTUYeCKMX paboT. [marHoCcTkKa W YCTpaHeHue
HeMCcnpaBHOCTE NpPMOOPOB. BbiCTpamMBaHWe rMNOTE3 Ha OCHOBAHWUM WMEHLMXCA [JaHHbIX.
KOHCTpynpoBaHue 1 MOJeNnpoBaHme.

ONEeKTPOMarHUTHbIE ABNEHUSA.

MarHuTHoe none B BewlecTBe. MarHuTHas aHomanusi. MarHuTHble Oypu. Pa3HOBMAHOCTU
3NeKTPOM3MEPUTENbHBIX NPUBGOPOB. Pa3HOBMAHOCTM 3/1EKTPOABUIaTENEi.

[leMoHCcTpauum (C Ucrnonb3oBaHMEM 0060pyaA0BaHUS «TOUYKa pocTax):

1. HarnagHocTb NoBefeHMA BELLECTB B MarHUTHOM Mone.

2. Mpe3eHTaumMm oMarHUTHOM Noe 3eEMN U 0 MarHUTHbIX BYpsX.

3. [leMOoHCTpauus pasHOBUAHOCTEN 3NEKTPON3MEPUTENLHBIX NPMBOPOB.

4. HarnsgHOCTb pa3HOBMAHOCTEN 3/1eKTPOABUTaTENEeN.

NabopaTopHble paboThl: 1. ccnegoBaHne pasinyHbIX 3N1EKTPOM3IMEPUTESNIbHBIX MPUBOPOB.
XapakTepucTunKa OCHOBHbIX BUAOB AeATENbHOCTU:

YNpaBnstOT CBOE MO3HaBaTeNbHOW W y4eOHOM [AesTeNbHOCTbH MOCPEACTBOM MOCTaHOBKM
Lenen, NNaHMPOBaHWS, KOHTPONS, KOPPEKUUW CBOUX [EACTBUA W OLEHKM YCMELIHOCTH
ycBOeHMsi. CpaBHMBalOT c€rnocob W pe3ynbTaT CBOMX [AEWCTBUIA C 06pasLom - UCTOM
conpoBoXaeHns. O6HapyXMBatOT — OTK/MOHeHMsi.  O64yMbIBatOT  MPUUMHBLI  OTK/IOHEHWIA.
OcyLLeCTBNAKT CAMOKOHTPO/Ib NB3aUMOKOHTPO/b.

OnTu4yeckune ABNEHNUS.

MCTOUHMKN cBeTa: Temn/oBble, /IIOMUHECLEHTHbIE, UCKYCCTBEHHbIe. WV3roToBfeHne Kamepbl -
obCcKypa M uccnefoBaHve M3006paXeHUs C NMOMOLLbKD Mogenn. MHOrokpaTtHoe n3obpaxeHue
npeameTa B HECKOJ/IbKUX MIOCKUX 3epKanax. M3rotoBUTbL NEPUCKON M C ero NomoLLbLH NPOBECTH
HabnogeHna. TpakTUYeckoe WCMOMb30BaHME BOTHYTbIX 3epKan. 3puUTesibHble  UN03UN,
nopoXkaaemblenpenomsieHnem ceeta. Mupaxu. Pa3suTrie BOSIOKOHHON ONTUKK. VIcnonb3oBaHme
3aKOHOB CBETA B TEXHUKE.

[eMoHCcTpauumn(c ncnonb3oBaHMEM 060py0BaHMS « TOUKa pocTa)

1. Pa3nnyHble NCTOYHUKN CBeTa.

2. V1306pakeHrie NnpeamMeTa B HECKO/IbKUXMIOCKMUX 3epKanax.

3. N306pakeHme B BOTHYTbIX 3epKanax.

4. \cnonb3oBaHWE BONOKOHHON ONTUKW.

5. YCTpoWcTBO (hoToannapaTos, KNHOMPOEKTOPOB, KaneiA0CKOMNOoB.

NabopaTopHble paboThl:

1. Mi3roToBneHne Kamepbl - 06CKypa 1 1ccnegoBaHme N306paxxeHmns C MOMOLLbIO MOLESN.

2. [MpaKTn4yeckoe nNpuMeHeHMe Na0CKMX 3epKal.

3. MpakTnyeckoe NCcNonb30BaHNe BOTHYTbLIX 3epKaJl.

4. N3roToBneHne nepmuckona n HabaAeHNs ¢ NOMOLLLH MOAENN.

XapaKTepucTuKa 0CHOBHbIX BUAOB AeATENbHOCTU:

YNpaBnsAT CBOEW MNO3HaBaTe/lbHOW W Yy4eOHON [esTeNbHOCTbH MOCPEACTBOM MOCTAHOBKM
Lenei, nNnaHMpoBaHWs, KOHTPONSA, KOPPEKUMM CBOMX [AEACTBMA W OLEHKN YCMELHOCTM
yCBOeHMA. BblgensaoT n GopmMynnpyroT no3HaBaTe/lbHYH Lefb. BblaenstoT KONMMYecTBeHHbIe
XapaKTepUCTUKN O0OBLEKTOB, 3afaHHble cfoBamu. [MpUHMMAKOT MO3HABATeNlbHY0 Uenb W
COXPaHSIKOT ee NPU BbINOHEHUMYYEOHbIX AeACTBUA. OCO3HAKOT CBOW AENCTBUA. IMEIOT HaBbIKM
KOHCTPYKTMBHOI0O 06LLEHNA B MasIbIX rpynnax.



Uenosek 1 npupojga

ABTOMaTMKa B Hallei >XXN3HWU. Tpumepbl UCNONb30BaHNUSA aBTOMAaTUYECKUX YCTPOMCTB B Hayke,
Ha npousBoacTBe M B ObITy. CpeacrtBa cBssn. Pagumo w TeneBumaeHue. ANbTepPHATUBHbIE
MCTOYHWKM 3HEPTnW. Buabl anekTpocTaHumii. HeobXoAMMOCTb 3KOHOMUMN NPUPOAHBIX PECYPCOB
M MCMNOMb30BaHMS, HOBbLIX 3KOMOrMYHbIX W Ge30MacHbIX TEXHOMOrMin. Hayka 1 6e30macHOCTb
noaen.

[lemoHcTpauum: 1. poTomaTepmasnbl U Cnainabl No Teme.

NabopaTopHble paboThl: 1./13y4eHne AeNCTBMIA CPeACTB CBA3N, PaAMO W TENEBUAEHNS.
XapakTepucTuKa OCHOBHbIX BUAOB AeATENbHOCTW:

CamMocTosATeNIbHO  (DOPMYNIMPYIOT  MO3HaBaTe/lbHYH  3afady. YMeT (MM pas3BMBatOT)
CMOCO6HOCTL C MOMOLLIbHO BOMPOCOB J06bIBaTh HEAOCTAOLLYH MHGOPMaLMIO.

9 Knacc

KnHemaTtunka
Cnocobbl OnmncaHns MexaHMYeckoro ApvkeHust. Cuctema otcyeta. MpsaMONMHEHOE ABUXKEHME.
MpsAMONNHENHOe paBHOMEPHOE ABVMXKEHME MO MNAOCKOCTW. [lepemelleHMe UM CKOPOCTb MNpu
PaBHOMEPHOM NPSMONMHEAHOM [ABVMXXEHUW MO NAOCKOCTU. OTHOCUTENbHOCTb  [ABMXKEHUS.
CnoxeHve [ABMXEHWA. TMpUHUMN HEe3aBUCUMOCTM [ABMXKEHWUIA. KpUBONMHENHOE ABUXEHMe.
[BvXeHne Tena, OPOLIEHHOro0 Mof YrA1OM K TFOPUM3OHTY. PaBHOMEPHOE ABWKEHME MO
OKPY)XHOCTK. YTNoBas CKOPOCTb. [epuoa 1 yactoTa BpalleHus. CKopocTb
1 YCKOPEHVE NP1 PaBHOMEPHOM [ABMXXEHUN MO OKPY>XXHOCTHU.
JlabopaTopHble paboTbI(C MCNOMb30BaHNEM 060pYA0BaHNSA « TOUKa pocTa»):

1. W3yuyeHne aBMXKeHMs CBOOOAHO NajatoLlero Tena.

2. 3yyeHune ABMXKEHUS MO OKPY>KHOCTH.

MpyMepHble TeMbl MPOEKTHBIX 1 NCCEf0BATENbCKNX PabOT:
1. OnpefeneHne CKOPOCTM PaBHOMEPHOTO ABMXKEHMSI MPU MCMO/Mb30BaHUKM TpeHaxkepa

«berosast JOpoXKa».

2. WcTopuueckasi PEKOHCTPYKLMSt OMbITOB [anunes Mo  OMpeaeneHnio  YCKOpPeHus
CBOGOAHOIrO NafieHNst Ten.

3. MpuHumnbl paboTbl NPUOOPOB A1 N3MEPEHUS CKOPOCTEN 1N YCKOPEHMWIA.
4. TpvMeHeHWe CBOGOAHOIO NajeHns NS U3MePeHUs peakLMmn YenoBeka.
5. PacueT TpaeKTopum ABMKEHNS NePCOHaXKel pacckas3os P.Pacna.

XapakTepucTuKa OCHOBHbIX BWAOB AESATENbHOCTW: UTEHWE W 0OCY)KAeHMe TeKcTa cTaTeid
MHTEPHET-CanTOB, 0OCY)XAEHWe AOKMaJoB W Mpe3eHTaUuiA, COCTaB/eHMe W peLLeHMe 3afad,
06cyX/aeHne crnocoboB peLueHus (nogrotoeka K OIS no ursunke).

OnHamunKa
NHepumanbHble cuctembl oTcyeTa. Cuna. 3akoHbl HbloTOHa. [BMXKeHWe Tena nog LelicTBUEM
HECKO/IbKMX CU/. [BUXXEHUEe CUCTEMbl CBA3AHHBLIX Ten. JuHamMyka paBHOMEPHOro ABWXKEHUSA
MaTepuasibHOM TOYKM MO OKPYXXHOCTU. Knacchl Cu1. 3aKOH BCEMUPHOIO TArOTEHUS. [BMXKEHME
nnaHeT. CKYCCTBEHHble CrYTHUKN.COMHeYHas cuctema. Mictopus passutus nNpeacTaBieHnin o
BceneHHoi. CTpoeHme 1 3Bontoums BeeneHHOIA.
JlabopaTopHble paboTbI(C MCNOMb30BaHNEM 060pYA0BaHNSA « TOUKa pocTa»):

1. W3mepeHune mMacchbl Tena ¢ UCrosib30BaHWEM BEKTOPHOTO Pas/IoKEHUS CUJbI.



2. VI3ydeHue KMHEMATUKM W OUHAMUKW PaBHOYCKOPEHHOrO [ABWXeHMs (Ha npumvepe
MalnHbl ATBY/a).

3. M3yyeHne TpeHUs CKONbXXEHNSI.

[MpnMepHble TeMbl MPOEKTHbLIX U UCCNeL0BATENbCKMX PaboT:
1. WcTopuyeckasa peKOHCTPYKUms onbiToB KynoHa UM AMOHTOHa MO OnpeaeneHuto
BEMMMYMHBI CUNbI TPEHNS CKONBbXXEHNS.

2. [lepBble NCKYCCTBEHHbIE CIYTHUKW 3eM/IN.

3. Kak oTmyaroTcs MexaHuyeckme npouecchbl Ha 3emsie OT MexXaHMYeCKUX MpoLLeccoB B
Kocmoce?

4. Tena ConHeyHol cucTeMbl. OTKPbITMS Ha KOHUMKE nepa.

XapakTepucTUKa OCHOBHbIX BWAOB AESTENbHOCTU: YTEHME K OOCYXKAeHMe TeKCTa cTaTel
WHTEPHET-CaNTOB, 00CY)XAEHME AOKNA[0oB W MpPe3eHTauuid, COCTaBNEHWE W pPeLLeHne 3adad,
06CcyX/aeHune crnocoboB peLueHuns (nogrotoeka K OIS no ursuke).

Mmnynbce. 3aKoH coxpaHeHUsa nmMmnybca
Mmnynbc. N3MeHeHMe uMMynbca matepuasnbHOM Touku. Cuctema Ten. 3aKOH COXpaHeHus
nMnynbea.
MpuMepHble TeMbl NPOEKTHbLIX U UCCNef0BaTENbCKUX PaboT:
1. PeaKTVBHOe [BU>KEHWE B NpUpPOSe.

2. PaccneposaHve ATl c NOMOLLLIO 3aKOHA COXPaHEHUs UMMy bCa.

XapakTepucTUKa OCHOBHbIX BWAOB AESTENbHOCTU: YTEHME W OOCYXAeHMe TeKCTa cTaTel
WHTEPHET-CaNTOB, 00CY)XAEHME AOKNAf0oB W MpPe3eHTauuid, COCTaBNEHWE W PeLLeHne 3adad,
06CyX/eHune crnocoboB peLueHuns (nogrotoeka Kk O3 no usunke).

CraTnka
PaBHoBecue Tena. MOMEHT CW/bl. Y CnoBUsA paBHOBECUA TBEPAOTO Tena. [1pocTble MeXaHN3MbI.
NabopaTopHble paboTbl(C MCNO/Ib30BaHNEM 060pYA0BaHNA « ToUKa pocTax):
OnpeaeneHne LEHTPOB MacC pa3IMyHbIX Ten (Tpy cnocoba).
[MpnMepHble TeMbl NMPOEKTHbLIX U UCCNeL0BaTENbCKMX PaboT:

1. TMpumMeHeHWe NPOCTbIX MEXaHU3MOB B CTPOUTE/LCTBE: OT 3eM/ISIHKM [0 He6OCKpeba.

2. WccnepgoBaHue KOHCTPYKLUUM Benocunesa.

XapakTepucTUKa OCHOBHbIX BWAOB AESTENbHOCTU: YTEHME W OOCYXAeHMe TeKCTa cTaTel
WHTEPHET-CaNToB, 0OCYXX[eHWe [OKMaLoB W MNpe3eHTauuid, COCTaBNeHMe U peLUeHue 3afad,
06CcyX/aeHune crnocoboB peLueHuns (nogrotoeka K O3 no ursuke).

MexaHn4yeckune KonebaHUsA 1 BOMHbI
MexaHunyeckne KonebaHus. [Mpeobpa3oBaHMe 3JHEPrUM MPU  MEXaHUYECKUX KonebaHusX.
MatemaTuyecKuiAi 1 MNPY>XXWUHHBbIA MasTHUKU. CBOOOAHble, 3aTyxalolime W BbIHYXAEHHbIE
KonebaHusi. Pe3oHaHC. MexaHu4yeckune Bo/HbI. [MHa 1 CKOPOCTb BOJHbI. 3BYK.
NabopaTopHble paboTbI(C MCNOb30BaHNEM 060pYA0BaHNA « ToUKa pocTax):
3yueHmne KonebaHnin HUTAHOrO MasiTHMKA.
MpuMepHble TeMbl NPOEKTHbLIX 1 UCCNef0BaTENbCKNX PaboT:
1. CTpyHHble My3blKa/lbHble MHCTPYMEHTbI.

2. Kone6atefbHble CUCTEMbI B MPUPOAE N TEXHUKE.



XapakTepuCcTUKa OCHOBHbIX BWAOB AESTENbHOCTU: YTEHME K OOCYXAeHMe TeKCTa cTaTel
WHTEPHET-CaNTOB, 0OCY)XAEHME AOKNA[0B W MpPe3eHTauuid, COCTaBNEHWE W PeLLeHne 3adad,
06CyX/eHune crnocoboB peLleHuns (no4rotoeka K O3 no usunke).

ONeKTPOMarHUTHbIE KosiebaHUs 1 BOJHBI
MepemMeHHbIN 3NeKTpuYecknii ToK. KonebartenbHblil KOHTYP. BbIHYXXaeHHble 1 CBO6OAHbIE DM
KonebaHus. OM BO/MHbI 1 UX CBOWCTBA.
MpnMepHble TeMbl NPOEKTHbLIX U UCCNef0BaTENbCKUX PaboT:
1. MpuHLMNbI pagnoCBA3N U TeNEeBUAEHUS.

2. BnusHne 3M n3nyveHnii Ha XXKBble OpPraHn3mbl.

3. W3roTtoBneHne ycTaHOBKW A/1A AEMOHCTpaLMN oMnbIToB No MW,
4. OnekTpomarHuMTHoe nsnydveHne CBY-neuw.

5. lcTopnyeckas peKOHCTPYKLMA onbiToB AMNepa.

XapakTepucTUKa OCHOBHbIX BWAOB AESATENbHOCTU: YTEHME M OOCYXAeHMe TeKCTa cTaTel
WHTEPHET-CaNTOB, 0OCY)XAEHME AOKNAf0oB W MpPe3eHTauuid, COCTaBNEHWE W PeLLeHne 3adad,
06CcyX/aeHune crnocoboB peLueHuns (no4rotoeka K OIS no ursuke).

OnTuka

NcTouHukmn cBeTa. [eiicTBus cBeTa. 3aKOH MPSIMONMHEHOrO pacnpocTpaHeHUs cBeTa. 3akoH
OTpaXkeHus cBeTa. [oCTpoeHne N306paXKeHM B MI0CKOM 3epKase.3aKOoH NpenioMeHns CBeTa Ha
NNOCKOW rpaHuUe [ABYX OAHOPOAHbIX MpOo3payHbiX cped. [penomneHve cBeTa B MpU3Me.
[ncnepcna cBeTa. HABNEHME MONHOMO BHYTPEHHEro OTpPaKeHWs. JIMH3bl. TOHKWME NIMH3bI.
MocTpoeHMe M300paXKeHWA, Co3A4aBaeMblX TOHKUMK NuH3aMKU. [na3 un 3peHue. OnNTuyeckue
npuoopbI.

JlabopaTopHble paboTbI(C MCNOMb30BaHNEM 060pYA0BaHNSA « TOUKa pocTa»):

1. 3kcnepyMeHTaslbHas NPOBepPKa 3aKOHa OTPaXKeHWs CBETa.

2. V13MepeHne nokKasatens npeomIeHns Bofbl.
3. 13mepeHye (hoKYCHOro paccTosiHUSA COOMpatoLLEeli NMNH3bI.

[MpnMepHble TeMbl MPOEKTHbLIX U UCCNeL0BATENbCKMX PaboT:
1. WcTopws uccnepoBaHns CBETOBbIX SBIEHUIN.

2. WcTopuueckas peKOHCTpyKLUmMs Teneckona anmnes.
3. MsroToBneHue Kanengockona.

XapakTepucTUKa OCHOBHbIX BWAOB AeATENbHOCTU: YTeHMEe M 06CYXAeHMe TeKcTa cTatei
WHTEPHET-CaNTOB, 00CY)XAEHME AOKNAf0oB W MpPe3eHTauuid, COCTaBNEHWE W PeLLeHne 3adad,
06CcyX/aeHne crnocoboB peLleHuns (nogrotoeka K OIS no ursuke).

du3nkKa atoma 1 aTOMHOro Agpa

CtpoeHune aTtoma. ornoLeHne n ucnyckaHne ceeta atoMamu. OnTuyeckune crnekTpbl. OMbIThI
Pesepiopaa. MNMnaHetapHad mogens atoma. CTpoeHWe aTOMHOro fgpa. 3apsgoBOe M MaccoBoe
yucna. SpepHble Cubl. SHEPrus CBA3N aTOMHbIX Afep. 3aKOH pPajMoakTMBHOIO pacnaja.
Anbha- 1 6eta-pacnagbl. MNpasuia cMelleHns. FepHble peakumun. LeneHve n cuHTe3 agep.
FloepHas aHepreTuka. MIctouHnkn aHeprum ConHua v 3e3f. Permctpaums sgepHbIX U3nyyYeHni.
BnunsHue pagmoakTUBHBLIX WM3/TYYEHUIn HA >KMBblEe OpraHu3Mbl. Jo3MMeTpus. KONOrnyeckme
npobembl SAepPHON 3HEPreTUKMN.
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[MpnMepHble TeMbl MPOEKTHbLIX U UCCNeL0BATENbCKMX PaboT:
1. WcTopus nsyyeHusa atoma.

2. W3amepeHue KI/[ conHeyHow 6atapen.
3. Hesugnmble n3nyyeHns B CNEKTPe HarpeTbIx Ten.

XapakTepucTUKa OCHOBHbIX BWAOB AESTENbHOCTU: YTEHME U OOCYXAeHMe TeKCTa cTaTel
WHTEPHET-CaNToB, 00CYXXAeHWe [OKMaLoB W Mpe3eHTauuid, COCTaBNeHMe W pelleHue 3ajad,
06CyX/eHune crnocoboB peLleHuns (no4rotoeka K O3 no usunke).

dopmbl opraHnsauumm obpasoBaTes/ibHOro npotiecca:

- FpynnoBas;

- MHAMBUAYa/IbHAS;

- (DPOHTASIbHASA.

BegyLume TexHoNnormu:

cnonb3ytoTcs 3MEMEHTbI CNeayoWwmnx TEXHONOMMA: NPOeKTHas, MNpo6/eMHOro 06y4eHus,
NH(OPMALNOHHO-KOMMYHUKALMOHHAsA, KPUTUYECKOrO MbILWIEeHNs, MPO6IeMHOro  guasnora,
UrpoBas.

OCHOBHble MeTO/bl paboTbl Ha YPOKe:

Begywmmn metofamm 00yyeHUst ABMSKOTCA: 4aCTUUYHO-MOMCKOBOMW, METOL MaTemaTU4eckoro
MO/ENMPOBaHWS, aKCMOMATUUECKNIA METOA.

DOopMbI KOHTPONA:

TaK Kak 3TOT KypC SBNAETCHA AOMNOMHUTE/IbHLIM, TO OTMeTKa B 6asinax He CTaBUTCS.

Yyawuiics yumTca oueHuBaTb cebsi M Apyrux cam, 4TO [MO3BOMSET pa3BuBaTb YMEHUS
camoaHa/iM3a W Cnoco6CTBYET pPasBUTUIO CaMOCTOATE/IbHOCTW, KaK CBOWCTBY JIMYHOCTY
yJaulerocsi. BbIsiBNeHME MPOMEXYTOUHBbIX U KOHEYHbIX PEe3yNnbTaTOB YYallMXcs NponcxXoanTt
yepes NpPaKTUYECKYHO AeATeNbHOCTb; 3a4eTHble PaboThbl:

* TemaTuyeckasa nogbopka 3afay pas/IMYHOro YPOBHS C/IOXHOCTU C MpPeAcTaB/eHNeM pasHbIX
MeTO0/0B peLleHmns B BUEe TEKCTOBOIO [NOKYMeHTa, npeseHTauum, aaLu-
aHMMaLnn, BULEOPOSIMKa Unm web - ctpaHuubl (canTa)

* BbICTaBKa MPOEKTOB, MPe3eHTaUuiA;

* [IEMOHCTpaUMs 3KCMEPUMEHTA, Ka4YeCTBEHHON 3aayn C Ka4yeCTBEeHHbIM (YCTHbIM UM B BUAE
NPUNOXEHUs, B TOM 4WCNe, NPe3eHTaumeit) onucaHMeM MpoLecca Ha 3aHATUW, (hecTuBane
3KCNEPUMEHTOB; (PU3NYECKME ONMMNNALbI.

KaneHgapHo-TeMaTMyecKoe NnjaHMpoBaHme 7 Kiacc

Ne | data Tema 3aHATUA Mcnonb3oBaHue npumMevyaHue

n/n | NpoBefeHns 060pyfoBaHNS LeHTpa
eCTeCTBEHHOHAy4YHON U

MnaH | dakT
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TEXHOM0rMYecKom
Harnpas/IeHHOCTeN
«ToyYKa pocTa»

1. BBesieHMe

(14)

07.09

BBogHoe 3aHATME. Uenn n
3afauu Kypca. TexHuKa
6e30MacHOCTMW.

KomnbloTepHoe
obopynoBaHue

. Porib 3KcnepumeHTa B XKM3HM YesnioBeKa (34)

14.09

Cuctema eiMHWLL, NOHATUE O
NPAMbIX n KOCBEHHbIX
N3MEPEHNAX

KomnbloTepHoe
obopyaoBaHne

21.09

PU3NYECKNIA IKCNIEPUMEHT.
Bugpl (hn3nyeckoro
3KCMepPUMEHTa.

MorpeLHoCTb N3MepeHus.
Buabl

MorpeLLHoCTe N3MepeHus.
Pacuéet

MOrpeLHOCTN U3MEPEHNS.

O6opyaoBaHue ans
AEMOHCTpaLnii

4

28.09

NabopaTopHas paboTa
«3mepeHne o6bema TBEPAOro
Tena». MNMpasuna ohopMneHns
NabopaTopHO PaboTbl.

O6opyaoBaHue ans
nabopaTopHbIX  paboT u”
YUYEHUYECKMX OMbITOB

3. MexaHuka (84)

05.10

PaBHOMepHOe n
HepaBHOMepHOe
LBUKEHUS.

12.10

I"padhmueckoe npeacTaBneHne
ABWKEHUS.

19.10

PelueHmMe rpagmyeckmnx 3agau,
pacyeT nNyTM W CpefHel
CKOpOCTU

HepaBHOMEPHOTO ABMKEHUS.

26.10

[MoHATKe nHepummn n
NHEPTHOCTMW.
LleHTpoGexHas cuna..

O6opynoBaHue ans

nabopaTopHbIX  paboT w”
YUYEHUYECKMX OMbITOB (Ha
6a3e kKomnnekToB ang Orad)

09.11

Cuna ynpyrocTu, cuia TpeHus

10

16.11

NabopatopHas paboTa
«MccnepoBaHve 3aBUCMMOCTU
CUnbl ynpyroctu,
BO3HUMKatOLLEel B

MPY>XWHe, oT CTeneHu
Aedopmarmm

MPY>XXUHbI».

11

23.11

NabopaTopHas paboTa
«OnpegeneHne KoapgpuumeHTa
TPEHUS Ha TPUOOMETPE.

O6opynoBaHue ans

nabopaTtopHbIX  paboT w”
YUYEHMUYECKMX ONbITOB (Ha
6a3e KomnekToB and Ord)

12

30.11

JTabopaTopHas paboTa

O6opyfoBaHve ans

12




«lccnegoBaHme 3aBUCMOCTM | 1aBGOPaTOPHbIX — paboT  mu
CWUJbl TPEHUSA OT CUNbI YYEHNYECKMNX OMbITOB
HOPMa/IbHOr O 1aB/IEHNS».
4. M'npgpoctatnka (124)
07.12 MnotHocTb.  3agava  uaps | O6opygoBaHMe ans
13 "epoHa AEMOHCTpaLuii
14.12 PeLueHmne 3aaay NOBbILLEHHON
CNOXHOCTK Ha pacueT
MNOTHOCTU
14 BELLECTBA.
21.12 PelleHue 3aaay NoBbllLeHHOW | O6opyaoBaHue ans
15 CNOXHOCTK AEeMOHCTpaLuii
28.12 [aBneHve >XngKocTn W rasa.
3aKoH
16 Mackang
17 | 11.01 CoobuatoLLmecs cocyapl.
18.01 NabopatopHas paboTa O6opypfoBaHue ans
«M3roToBneHne mogenu | nabopatopHbIX  paboT  ”
18 (hoHTaHa» YUYEHMYECKMX OnbITOB (Ha
25.01 NaGopaTopHasi paboTa Gase komnnexTos Ans Or'3
«13roTosneHme mozenu
19 (poHTaHa»
01.02 3akoH lNackand. [laBneHune B
XNOKOCTAX U rasax.
MmapaBnnyeckme mMallnHbl.
20 CoobLatoLmecs cocyfpl.
08.02 BbiTasikmBatowlas cuna. 3akoH | O6opyposaHue onsa
21 Apxumesa. aeMoHcTpauumii Relion
15.02 NabopaTopHas paboTa O6opypoBaHue ans
«BblfcHeHME YCNOBUA | N1abopaTopHbIX  paboT U
nsaBaHuA YUYEHNYECKMNX OMbITOB
22 TEN».
22.02 Bnok 3agay Ha 3akoH Mackans, | O6opyaoBaHue ans
23 3aKOH Apxumefa. AeMoHcTpauumii Relion
01.03 bnok 3agay Ha 3akoH lNackans,
24 3aKOH Apxumefa.
5. CtaTtuka (104)
25 | 15.03 BnoK. Pbivar. O6opyaoBaHue ans
29.03 PaBHOBece  Teepablx  Ten. | ASMOHCTpALN
MomeHT cunbl.lpasuno
26 MOMEHTOB.
05.04 LleHTp TsHKkecTn. | O6opynoBaHue ans
ViccnepoBaHue pasfINYHbIX | AEMOHCTpaLuK,
27 MexaHW4YeCKUX CUCTEM o6pa3zoBaTe/ibHbIii Habop No
12.04 KOMBUHMPOBaHHbIe 33434, MEXaHNKE, MEXATPOHNKE
o8 MCMONb3ys yCNOBMS poboToTexHuke MNMumHapa
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paBHOBECUA.

19.04 KomOnHMpOoBaHHbIe 3aaauu,
MCNosb3ys YC/I0BUS
29 paBHoOBeCUS
26.04 NabopaTopHas paboTa O6opynoBaHue ans
«3roToBneHne paboTatoweli | nabopaTopHbIX pabot
CUCTEMBI 6nokoB». | Releon 1 yyeHM4YeCKMX
OdopmneHwue OrnbITOB (Ha 6ase
30 paboThbl. KomnnekToB ans O3
10.05 PaboTa Hap MPOEKTOM
«bnokn».
NabopaTopHas paboTa
«M13roToBneHne paboTatoLLeli
31 CUCTEMbI 6/TOKOB.
17.05 NabopatopHas paboTa O6opypfoBaHve ans
«3roToBneHune paboTtarowein | nabopaTopHbIX paboT
CUCTEMbI 6/IOKOB. Releon 1 y4yeHMYeCcKux
32 0MnbITOB
33 | 24.05 OdopmsieHne paboTbl. KomnbroTepHoe
34 | 31.05 3alLuTa NPOEeKTOB. 060pyAOBaHye
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KaneHaapHo-TeMaTUYyecKoe naaHnpoBaHue 8 Knacc

Ne | data Tema 3aHATUSA Mcnonb3oBaHue npumeyvaHue
n/n | npoBefeHNs obopypoBaHus
MnaH | ®akT LeHTpa .
eCTeCTBEHHOHay4HOI
N TEXHONOrNYECKO
HarnpasB/IeHHOCTeN
«ToyYKa pocTa»
1. BeefieHune (14)
07.09 BeogHoe 3aHATMe. LUennm u | KoMnbloTEpHOE
3agauu Kypca. TexHvKa | obopyaosaHue
1 6e30MacHOCTW.
2. Tennosble ABneHns (12 Y)
14.09 Pa3Hoo6pa3ne TennosbIX | KoMmnboTEpPHOE
ABMEHNA. TennoBoe paclivpeHne | 06opyLoBaHMe
2 TeN.
21.09 JlabopaTopHas paboTa O6opypoBaHue ans
«3MeHeHNA 4/IMHbI Tena npu nabopartopHbIX paboT
HarpeBaHUM 1 OXNaXKAEHUN. 7 YYEHNYECKMX
3 OmnbITOB
28.09 Tennonepeaaya HabnogeHne O6opygoBaHve  Ans
Tena0npoBOAHOCTU BOAbI 1 [EeMOHCTpaLui
4 BO34yXa.
05.10 JlabopaTopHas paboTa O6opypfoBaHue ans
«3mepeHne yaenbHoM nabopaTopHbIX paboT
TENN0EMKOCTU PasINyHbIX 7 YUYEHUYECKMX
5 BELLIECTB. onbiToB  (Ha  6ase
12.10 [naBneHue 1 0TBEpAEBaHME. KOMINEKTOB Anst OT'3
JNabopaTopHas paboTta «OT/IMBKa
6 napauHOBOro COMAaTMKAY
19.10 JlabopaTopHas paboTa O6opypfoBaHue ans
«HabnogeHve 3a NnaBneHNEM nabopaTopHbIX paboT
Nbfa» 7 YUYEHUYECKMX
7 ONbITOB
26.10 PelleHne onvmMnuagHbIX 3a4au O6opygoBaHve  ans
Ha ypaBHeHwue TENN0BOroO | AeMOHCTpaLuii
8 banaHca
09.11 PelleHne onumMmnuagHbIX 3agau O6opynoBaHve  ANns
9 Ha pacyéT Ten/oBbIX MPOLECCOB | AeMOHCTpaLuii
10 | 16.11 JNabopaTopusa Kpuctaniorpapmm.
23.11 VicnapeHue n KoHAeHcaums. O6opygoBaHve  ans
11 AEMOHCTpaLWiA
30.11 CocTaB aTmocdepb!, O6opygoBaHve  Ans
Hab/loAeHne nepexoa [EeMOHCTpaLui
HeHacCbILLEeHHbIX NapoB B
12 HaCbILLEHHbIE.
07.12 BnaxxHOCTb BO3gyxa Ha pasHbix | O6opygoBaHne — ans
13 KOHTUHEHTAX AEMOHCTpaLWi
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3. dnekTpuyecKue aBeHns (84)

14.12 Mwukpomunp. Mogenu atoma, O6opygoBaHve  ans
14 CyLLLeCTBOBaBLUME A0 HadYana XIX | AeMOoHCTpaumin

21.12 cTopunst OTKPbITUS 1 AENCTBMS KomnbloTepHoe
15 rasibBaHMYeCKOro afieMeHTa obopyaoBaHne

28.12 VcTopus CO34aHunA

3NeKTPO(OPHOI
16 MaLUWHbI
11.01 OnbITbl BonbTa. InekTpuyeckunini | KomnbtoTepHoe
17 TOK B 3/IEKTPONINTAX. 0bopyaoBaHme
18.01 PelueHne onumnnagHbix 3agad Ha | ObopyaoBaHue — Ans
18 3aKOHbI NMOCTOAHHOI0 TOKa [AEeMOHCTpaLni

25.01 HabntofeHve 3aBUCMMOCTH O6opygoBaHve  Ans

COMNPOTMB/IEHNA NPOBOAHMKA OT | AEMOHCTpaLMiA
19 TEMMepaTypbl.

01.02 JlabopaTopHas paboTa O6opypoBaHue ans
«OnpefgeneHne CTOMMOCTH nabopartopHbIX paboT
1N3pacxof0BaHHOA 7 YUYEHNYECKMNX
3/1IEKTPO3HEPT M onbiToB  (Ha  6ase
Mo MOLHOCTM NOTpebuTens n no | KomnnaekTtos gna Orad

20 CYETUUKY>»

08.02 PelleHne onMMnuagHbIX 3aga4 O6opygoBaHve  ans
21 Ha Ten0Boe eNCTBME TOKa [AEeMOHCTpaLui
4. DNeKTpoMarHUTHbIe ABeHUs (34)

15.02 DNEeKTPOMarHUTHbIE ABMIEHWA. O6opygosaHve  Ans
SNeKTPOU3MeEPUTESIbHbIE [EeMOHCTpaLui

22 npuoopsl.
22.02 MarHuTtHas aHomanud. | ObopyaoBaHue — Ans
MarHuTHble [AEMOHCTpauui
23 oypu
01.03 Pa3HoBMAHOCTY
24 3NeKTpoaBUraTenei.
5. OnTn4eckme aBeHNs (74)
15.03 VICTOUYHMKN cBeTa: Tennosble, O6opygosaHve  Ans
25 NHOMWHECLLEHTHbIE [AEeMOHCTpaLui

29.03 MHorokpaTHoe n3obpaxeHue

npeameTa B HECKO/bKMX MNOCKNX
26 3epkanax.
05.04 M3roToBUTH NEPUCKON U C ero O6opygoBaHve  Ans
NMOMOLLIbIO MPOBECTU | LEMOHCTpaLuii
27 HabnfeHNs
12.04 MpakTnyeckoe Ncnob3oBaHme O6opygoBaHve  Ans
28 BOTHYTbIX 3epKasl [AEeMOHCTpaLui

19.04 3pUTENbHbIE UNTHO3UMN, O6opygoBaHve  ans

nopoXkaaemble npeoMIeHnem [AEMOHCTpauui
29 cBeTa. Mupaxu.
30 | 26.04 Pa3BnTVEe BOMIOKOHHOMN ONTUKM
31 | 10.05 icnonb3oBaHve 3aKOHOB CBeTa B
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TEXHNKe
6. Yenosek v npmpoga (44)
32 | 17.05 ABTOMaTMKA B HaLLIEW XKN3HN . KomnbloTepHoe
33 | 24.05 Paguo 1 TenesuaeHme 06opyAoBaHye
31.05 AnNbTepHaTUBHbIE UCTOYHUKN
34 3Heprun. Buabl anekTpocTaHuuii
KasneHgapHo-TeMaT4ecKoe niaHnpoBaHue 9 Kacc
Ne | data Tema 3aHATUSA Mcnonb3oBaHue npumMevyaHme
n/n | npoBefeHNs obopynoBaHuA
MnaH | dakT LeHTpa .
eCTeCTBEHHOHAaY4HOM
N TEXHO/IOrMYECKOM
HanpasfeHHOCTel
«ToYKa pocTa»
1. BeefieHue (14)
01.09 BeogHoe 3aHATMe. LUenn un | KomnbioTepHoe
3agauu Kypca. TexHvka | obopyaosaHue
1 6e30MacHOCTW.
2. KnHematumka (7 4
08.09 Cnocobbl onncaHus O6opypoBaHve  Ans
2 MEXaHNYeCKOro BMKEHNS AEMOHCTpaLui
15.09 MpsmonnHeltHoe paBHOMEPHOE O6opygoBaHve  ans
LBWKEHVEe no MNOCKOCTN? | feMOHCTpaLuii
CwmoTps
3 3 KaKOW TOYKM HabnroaaTb
22.09 OTHOCUTENBLHOCTL ABUXKEHUS. O6opynoBaHve  Ans
4 CNoXeHue ABVMXEHWIA. AEMOHCTpaLWi
29.09 JNlabopaTopHble paboThl: O6opypfoBaHve ans
«3yyeHmne ABMXEHMS CBOGOAHO | NnabopaTopHbIX paboT
nagaroLlero Tenax», «M3yyeHve 7 YUYEHUYECKMX
5 [BWKEHWS Tena No OKPY>XXHOCTU» | OMbITOB
06.10 Kak 1 Kyga nonetena suwHesas | ObopygosaHve  ans
KOCTOYKa? PacyeT TpaeKTopuu [AEMOHCTpauui
[BVDKEHUSA TeN 1 NepCoHaXxXen
paccKas3oB P.Pacn3 0
6 MIoHXay3eHe
13.10 VicTopmnyeckan peKoHCTpYKLMA O6opygoBaHve  ans
OnbITOB annnes no | AemMOoHCTpaLuii
onpeaeneHnto
7 YCKOpPeHwus g.
20.10 OnpeneneHve CKOPOCTH O6opygoBaHve  ans
PaBHOMEPHOT0 ABVKEHUSA NPpU [EeMOHCTpaLui
MCNONb30BaHNM TPeHaXepa
8 «beroBas JOPOXKKa».
3. AnHamuka (84)
27.10 Cvna Bonu, cuna y6exaeHuns unu | ObopyaosaHue — Ans
9 cuna - Pr3nyeckas BennynHa? AEMOHCTpaLui
10.11 JNabopaTopHas paboTa: O6opypoBaHue ans
10 «/13mMepeHne Maccol Tena» nabopaTopHbIX paboT
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17.11 [Bv>KeHve Tena nog AencTBUEM n YUYEeHNYEeCKnx
11 HECKOJIbKUX CUN OnbITOB

24.11 [BMXeHune cncTembl CBA3aHHbLIX O6opygoBaHve  Ans
12 Ten AEMOHCTpaLWi

01.12 NabopaTopHble O6opynoBaHue 4s
paboThl: «/3yuyeHune TpeHus | nabopaTopHbIX paboT
CKOJIbXKEHUNA» n YYEHMYECKUnX

13 OmnbITOB
08.12 JnHamunka paBHOMepHOro | ObopyaoBaHue  Ans
14 [BWKEHWNS MO OKPYXXHOCTH AEMOHCTpaLui

15.12 WcTopusa passutus | ObopyaoBaHue — Ans
npeLCcTaBIeHNiA [AEMOHCTpauumi
0 BceneHHoin. ConHeyvHas

15 cucTema.

22.12 OTKpbITUA HA KOHUKKE Nepa. O6opygoBaHve  Ans
MepBble MCKYCCTBEHHbIE | eMOHCTpaLnii
CNYTHUKN

16 3emnu.
4. imnynbc. 3aKOH coXpaHeHUsa nmMnysbca (34)
17 | 29.12 Kak Bbl XTY Ha30BeTe... KomnbloTepHoe
12.01 PeakTuBHOE  gpivkenne B | O0OPYAOBaHue
18 npupogae.

19.01 PaccnegposaHue ATl ¢ nomowbio | KomnbroTEpHOE
19 3aK0Ha COXpaHeHMs UMnynbea obopynoBaHue
5. Ctatuka (24)

26.01 NabopaTopHasa paboTa: O6opypfoBaHve ans
«OnpeaeneHune LEHTPOB Macc nabopaTopHbIX paboT
pa3ninyHbIX Ten (Tpy cnocoba)» n YYEHNYECKMX

20 0MnbITOB

02.02 lMprmeHeHne npocTbIX | KoMmnbloTEpHOE
MeXaHM3MOB B CTPOUTENbCTBE: OT | 060pyaoBaHMe
3eMNAHKN [0

21 HeboCKpeba

6. MexaHun4ecKume KonebaHus 1 BoMHbI (34)

09.02 Buapl MasATHUKOB n nx | ObopygoBaHue  Ans
22 KonebaHmi [AEMOHCTpauui
23 | 16.02 UT0 nepeHocUT BOSIHA?
02.03 KonebatenbHble  cuctembl B
24 npupoae N TeXHUKe
7. QNeKTPOMarH1UTHble KosiebaHnA 1 BOMHbI (24)
09.03 JKcnepuMeHTaNbHasA NpoBepka KomnbroTepHoe
25 CBOINCTB M BOJH. obopyfoBaHne
16.03 VccnepoBaHune KomnbroTepHoe
3/1IEKTPOMarHMTHOro obopynoBaHue
26 n3nyyeHns CBY-neun
8. OnTunKa (44)
30.03 . \3roToBneHune mogenu KomnbloTepHoe
27 Kanengockona. 0bopyaoBaHme
28 | 06.04 JKCnepnmeHTa/IbHas NPOBEpPKa O6opyfoBaHve  Ans
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3aKOHa 0TpaXkKeHWs cBeTa. [AEeMOHCTpaLui
13.04 NabopaTopHasa paboTa: O6opypfoBaHue ans
«3mepeHne nokasarens nabopaTopHbIX paboT
npenomseHns BoAbI» 7 YYEHNYECKMX
29 0MnbITOB
20.04 Kak oTnyaroTca nokasaresnu O6opygoBaHve  Ans
30 npesioMNIeHNs LBETHOrO CTeKna JAEMOHCTpaLni
9. duM3MKa aToMa 1M aTOMHOro aapa (44)
27.04 MMornoweHrve ©  mUcnyckaHue | KoMnbOTepHOE
cBeTa obopyaoBaHue
31 atomamun. OnNTnYeckme CnekTpbl. | KomnbloTepHoe
11.05 MamepeHre KM  conHeunoii | O0OPYAOBaHKe
32 baTapen
18.05 BnnsaHue panoakTUBHbIX
33 N3/Ty4EeHWI Ha YKMBbIE OpraHn3Mbl
25.05 Cnoco6bl 3aWwmThl OT
34 PafM0aKTUBHBIX N3/TyHeHWit
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