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Hopmartushas 6a3za

e 3akoHP® «O06 obpazoBanuu B Poccuiickoit @enepannu»Ne273-030129.12.2012;

®enepanbHbII rOCYyJapCTBEHHBII 00pa30BaTeIbHbIN CTaHIAPT OCHOBHOTO 001Iero oopasosanus (IIpuka3
MunuctepctBa oOpazoBanus u HaykuPoccuiickoii®enepanuunotl7nekadps2010r.Ne1897,Bpenakuuu npukasa
MunuctepctBa oOpazoBanus 1 HaykuP®0129.12.2014r.Ne1644,013 1 1exadps 2015rNel577);

e [lpumepHass ocHOBHas oOpa3oBareiibHas TMporpaMma OCHOBHOTO oOmiero o0pa3oBaHus, O0J100peHHas
peteHueMdenepanbHOTO Y4eOHO-METOIMYECKOTO 00bEIMHEHHS TI0 001IeMy 00pa3oBaHUIO (ITPOTOKOJI OT 8 amperst
2015 1. Nel/15);

o ®denepanbHbIi IEpeUEeHbYIEOHNKOB,

PpEeKOMEHI0BaHHBIX(10MyIIeHHbIX) MUHUCTEpCcTBOMOOpa3oBaHusinHaykuPoccuiickoit denepanuu K UCTIOIb30BaHUIO
B 00pa3oBaTEIHLHOM MpOIEcce B 00111€00pa30BaTEIbHBIX OPraHU3AMMSIXIIPH PeATU3aI[UH UMEIOITUX
roCy/IapCTBEHHYIO aKKpeIUTaI0 00pa30BaTebHBIX IPOrpaMM HauyajabHOTO 0OIIEro,0CHOBHOTO OOILEro, CpeJHEro
oOuiero o6pa3oBaHus, yTBEPKIEHHBIN NprKa3zoM MuHucrepcTBa o0pazoBanus nuHaykuP®ot 28 nexabpsa2018
romaNe345 cu3MeHEHUSIMUN TOIIOJIHEHUSIMH.

o  DenepanbHBIMNIEPEUCHbYIEOHUKOB, PEKOMEHI0BAaHHBIX(IOMYIIEHHBIX ) MUHUCTEpCTBOMOOpa3oBaHUsIMHAYKHPOCC
uiickoit denepannu K UCMOJIb30BAHUIO B 00pa30BaTeIbHOM Mpoliecce B 0011e00pa3oBaTeIbHBIX OPraHU3alUSIXITPU
pealin3alyy UIMEIOIUX FOCYIapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTEIbHBIX TPOrpaMM HA4aIbHOTO
0011er0,0CHOBHOTO 001IIEr0, CpeAHEro 0011ero o0pa3oBaHusl, yTBEPKICHHBIN puka3oM MuHHCTEpCTBa
o6OpazoBanust uHayKUPDoT 3 1mapTa2014 romaNe253cru3mMeHEHUSMHUM TOTIOJTHEHUSIMU.

L4 HepequL OpraHI/ISaHI/Iﬁ, OCYHICCTBJIAKOIIUX BBIITYCK y‘I66HLIX HOCO6PII>1, KOTOPBIC NOITYCKAKOTCA
KHCITOJIb30BAHUIO IIPU peaIn3allii HMCIOIIUX I'OCYAAPCTBCHHYIO aKKPEAUTAIHUIO 06pa3OBaTeJ'IBHBIX

[IPOrpaMMHa4YaIbHOI000I11eTr0,0CHOBHOT000IIIEr0,CpeIHEr000111eroo0pa3oBaHus, yTBep K IeHHbI HIPUKa30MMHUHOOPH
aykuP®ot 09.06.2016 Ne699;

e OcHoBHas oOpa3oBaTenbHas IporpaMmMa ocHOBHOTO o61iero oopazoBanust MKOYVY TlonoBunckas COILLL;

e [Iporpamma ocHOBHOro obmuiero oopasoBanus. @usmka. 7 - 9 kinacce (aBropsr:A.B. Tlepsimkun, H.B.
®unonosuy, E.M. I'yrHuk). @usuka. 7-9 xinaccel: padoune nporpammsl / coct. @50 E.H. Tuxonosa - 5-e u3n.,
nepepad.-M.: [Ipoda,2022. — 400c.,
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I[lnannpyemMble pe3ybTaThl OCBOCHHSI MPOrPAMMbI BHEYPOUHOIl IeATeIbHOCTH «PU3MKa BOKPYT Hac»
(c ucmoJib30BanueM odopynoBanus «Touka pocra») B 7-9 kiaccax.

Peanusauusa nporpamMmmbl cnocobCTBYET SOCTMXKEHUIO CrEayoLWNX pe3ynbTaToB:
JINYHOCTHBIE:

B cdhepe NMYHOCTHBLIX YHUBEpPCarbHbIX Y4eOHbIX AEACTBUIN yYalLLMXCs:

* y4eOHO-No3HaBaTeNbHbIA MHTEPEC K HOBOMY y4ebHOMY MaTepuany U cnocobam pelleHUs HOBOW 3adayMm;
* OpUeHTaUMs Ha NOHMMAaHWE NPUYMNH ycnexa BO BHEYYeOHOW AeATENbHOCTU, B TOM YMCIe HA camoaHanms u
CaMOKOHTPONb pe3ynbTaTta, Ha aHanu3 CoOOTBETCTBUSA pe3yribTaToB TPeboBaHMAM KOHKPETHOWN 3adauu;

* CMNOCOBHOCTb K CaMOOLIEHKE HA OCHOBE KPUTEPUEB YCMELLHOCTN BHEYYEOHOWN AeATeNbHOCTY;
Oby4arowutics noay4um 803MoXHoOCMb 01151 hoOpMUPOBaHUS:

* BHYTPEHHEN MO3MLIMK LLKOSbHMKA Ha YPOBHE NOMOXMUTENBHOrO OTHOLLEHUS K LLKONE, NOHMMAaHWS
HeoOXOANMOCTUN YYEHMS, BbIPAXXEHHOrO B NpeobnagaHumn y4ebHo-no3HaBaTeNbHbIX MOTUBOB;

* BbIpaXXEHHON YCTOMYMBOW y4eOHO-NO3HABATENBLHON MOTMBALUKN YYEHWS;

* YCTONYMBOro y4ebHO-NO3HABATENBHOIO MHTEPECa K HOBbIM 0DOLLMM crnocobam peLueHns 3agau.

MeTan peamMeTHbIe:

B cchepe perynsatMBHbIX yHMBEPCANbHbIX Y4eOHbIX 4ENCTBUN YYaLLNXCS:
* MaHMPOBaTb CBOWU OENCTBMS B COOTBETCTBUM C MOCTABMNEHHOWN 3aayen 1 YyCNoBusIMU ee peanuaauum, B TOM
yncrne BO BHYTPEHHEM MNaHe;
* YUMTbIBATb YCTAHOBMEHHbIE NPaBMMa B NaHUPOBAHUN 1 KOHTPOrie cnocoba pelleHus;
* OCYLLIECTBNATL UTOrOBbIM U NOLLAroBbIA KOHTPOSb MO pe3ynbTary;
* OLIEHUBATb NPaBUIBbHOCTb BbIMOSTHEHUS OENCTBUSA Ha YPOBHE aJ€KBATHON PETPOCMNEKTUBHOM OLEHKM
COOTBETCTBMUS pe3ynbTaToB TpeboBaHMsM A4aHHOW 3aadn 1 3agaqHon obnactu;
* afjleKBaTHO BOCNPUHUMATb NPEANOXEHNSA N OLLEHKY yYuTenen, ToBapuLLen, poautenen n Apyrux nogen;
* pa3nuyatb cnocob 1 pesynsTaT AENCTBUS.
Oby4qarowutics noay4um 803MOXHOCMb Hay4UMCS:
* B COTPYAHNYECTBE C y4MTENEM CTaBMTb HOBbIE y4ebHble 3aauu;
* MPOSIBMSATL NO3HABATENbHY MHULMATUBY B y4EOHOM COTPYOHNYECTBE;
* CaMOCTOSITENbHO aAekBaTHO OLEHMBATL NPaBUIbLHOCTL BbIMOMHEHWSI AEACTBUSI U BHOCUTb HEOOXOANMbIE
KOPPEKTMBbI B MCMOMHEHME KaK MO XOA4Y ero peanunsaunm, Tak U B KOHLE OENCTBUS.

B cdhepe nosHaBaTeNbHbIX YHUBEPCANbHbLIX Y4EOHbIX AEACTBUN YHaLLMXCS:

* OCYLLECTBNATb MONCK HEOOXOAUMONM MHPOPMAaLIMK ANSA BbINOMHEHWS BHEYYeOHbIX 3a4aHui C NCNONb30BaHNEM
y4ebHoW NuTepaTypbl U B OTKPbITOM MHEPOPMALIMOHHOM MPOCTPAHCTBE, 3HLMKIONeAnA, CNPaBOYHMKOB (BKITHOYadA
3MNeKTPOHHbIE, LNPOBLIE), KOHTPONMPYEMOM NPOCTPAHCTBE
WHTepHeTa;

* OCYLLECTBIATL 3anuch (hrkcaumio) BblIOOPOYHOM MHpopMaLMm 06 Okpy»katoLLeM MMpe n o cebe camoMm, B TOM
yucrne ¢ NOMOoLLbO MHCTpyMeHToB UKT;

* CTPOMTb COOOLLEHMS, MPOEKTLI B YCTHON U MUCbMEHHOW DOpPME;

* NPOBOANTbL CPaBHEHME U KnaccnukaLuuio No 3agaHHbIM KpUTEPUSIM;

* yCTaHaBNMBaTb MPUYMHHO-CNEACTBEHHbIE CBSI3U B N3y4aeMOM Kpyre SBMEeHU;

* CTPOUTb paccyxaeHnsi B hopMe CBA3N NPOCThIX CyXAeHun 06 obbekTe, ero CTpoeHnn, CBOMCTBAX U CBA3aX;
Obyuarowuticsi nosy4um 803MOXHOCMb Hay4YUmbCsi:

* OCYLLECTBNATb pacLUMPEHHbIV MOUCK MHOPMaLMK C UCTIONb30BaHMEM PecypcoB bubnuotek u cetn MHTepHeT;
* 3anucbiBaTb, PUKCUPOBATb MHGOPMaLMIO 00 OKPYKaOLLMX SABIEHUSX C MOMOLLbIO MHCTPYMeHTOB UKT;

* OCO3HaHHO M NPOU3BOJILHO CTPOUTL COOBLLIEHNS B YCTHOW M MUCbMEHHON hopMe;

* OCYLLEeCTBNATb BbIOOp Hanbonee acpheKTUBHBIX CNOCOOOB peLLeHns 3a4ay B 3aBUCMMOCTU OT KOHKPETHbIX
yCroBuun;

* CTPOUTBL NOrMYECKoe pacCyxaeHne, BKIKoYaLee yCTaHOBNEHNE MPUYNHHO-CIIEACTBEHHbIX CBA3EN;

* MOTYT BbIATU Ha TEOPETUYECKUIA YPOBEHb PELLEHNS 3a[aY: peLleHne Mo onpeaeneHHoMY nnaHy, BrageHve
OCHOBHbIMW MPUEMaMM peLLEHUs, 0OCO3HaHMS AeATEeNbHOCTU MO PELUEHNIO 3a4a4uu.

B cdhepe KOMMYHUKATUBHbIX YHUBEPCASIbHbIX Y4EOHbIX 0ENCTBUIA YYaLLNXCS:

* afileKBaTHO MCMONb30BaTb KOMMYHUKATMBHbIE, NPEXAE BCEro - peyeBble, CPEACTBa AN PELUEHNs] PasfNYHbIX
KOMMYHUKaTUBHbIX 3aa4, CTPOUTb MOHOMNOrM4YeCcKoe coodLleHne, BnageTb AManormyeckon (gopmMoin
KOMMYHUKaLUun, ncnonb3ysi, B TOM Yncne cpenctea u MHeTpymeHTol VKT 1 AMcTaHUMOHHOrO obLeHmns;

* fAonycKkaTb BO3MOXHOCTb CYLLECTBOBAHMWS Y MIOAEN pasfMYHbIX TOYEK 3pEHUS, B TOM YUCIE HE COBMagatoLLmMX C
ero cobCTBEHHOW, 1 OPUEHTUPOBATLCS Ha NO3ULMIO NapTHepa B OOLLEHUN 1 B3aUMOZENCTBUMY;

* Y4UNTbIBaTb pasHble MHEHWUSI U CTPEMUTBCS K KOOpAMHALMW PasfMYHbIX NO3VLUIA B COTPYOHUYECTBE;

* popMynMpoBaTb COBCTBEHHOE MHEHME Y NO3ULNIO;

* JOrOBapMBaThCA M NPUXOANTb K OOLLEMY pEeLLEHNIO B COBMECTHOW AeATENbHOCTU, B TOM YMCIe B CUTyauun
CTOIKHOBEHWSI UHTEPECOB;



Obyuarowuticsi nosy4um 803MOXHOCMb Hay4YUMmbCs:
* YUMTbIBaATb M KOOPAMHUPOBATbL B COTPYAHMYECTBE OTNNYHbIE OT COOCTBEHHOW NO3NLINN APYIUX NOAEN;
* Y4UMTbIBaATb pasHble MHEHMS1 U MHTEPEeChl 1 0OOCHOBLIBaTb COOCTBEHHYIO MO3ULNIO;
* MOHNUMAaTb OTHOCUTENBHOCTb MHEHUI N MOAXOAO0B K peLleHno NpodneMbl;
* apryMeHTMpOBaTb CBOK MO3ULNI0 1 KOOPANHMPOBATL €€ C NOo3MLMSMU NapTHEPOB B COTPYAHUYECTBE MpU
BblpaboTke 00LLEero pelleHnst B COBMECTHOW AesaTenbHOCTY;
* 3aaBaTb BONPOChI, HeobXxoANMbIE ANS opraHM3auun coO6CTBEHHOM AeATENbHOCTU U COTPYAHMYECTBA C
napTHepoM;
* OCYLLECTBNATb B3aMMHbI KOHTPOIb M OKa3blBaTb B COTPYAHUYECTBE HEOOXOAMMYH B3aMMOMOMOLLIb.

MpeamMeTHbIe:

- OPMEHTUPOBATbLCS B SBNEHUSIX N 0O bEKTAX OKPYKaKOLLEro MMpa, 3HaTb rPaHuLbl UX NMPUMEHUMOCTMH;
- NOHUMaTb onpeaeneHns MPU3NYECKUX BENUYMH U MOMHUTL onpeaensiowme dopMynbl;
- NOHUMAaTb KaKUM (OU3NYECKUM NPUHLMNAM U 3aKOHaM NOAYUHSIIOTCS Te UK UHble OBBHEKTbI U SIBNEHUS
npupoab;
- 3HaHVe Mofeny Nnoucka peLeHnin 4nsa 3agad no uU3aukKe;
- 3HaTb TEOPETMYECKMEe OCHOBLI MaTEMATUKM.
- NpMMeYaTb MoAENU SIBMEeHUN U 0GBHEKTOB OKPYKaoLLEro MUpa;
- aHanuampoBaTb yCrioBMe 3aauu;
- nepecopMynupoBaTb U MOAENNPOBaTb, 3aMEHSATb MCXOAHYHO 3a4ady ApYroun;
- COCTaBnATb MNiaH peLleHuns;
- BblABMraThb ¥ NPOBEpATb NpeanaraeMble A1 PELLEHNUS TMNoTesbl;
- BNageTb OCHOBHbIMU YMCTBEHHbIMW OnepaunsiMi, COCTaBMSOLLMMM MOUCK PELLEeHUs 3aauu.

CopepxaHue nporpaMmMbl BHEYPOUHON AeATEeNTbHOCTU
7 knacc

BeepeHue. BeogHoe 3aHATMe. Llenu n 3agaum kypca. TexHuka 6e30nacHoCTMy.
Ponb akcnepumeHTa B XXM3HU YenoBekKa.

Teopus: I3yunTb OCHOBbI TEOPUM NOrpeLlHOCTEN. [MorpelHOCTM NPSMbIX U KOCBEHHbBIX U3MEPEHUN,
MaKCMMarnbHasi NOrpeLlHOCTb KOCBEHHbIX U3MEPEHWUI, YYET NOrpeLLHOCTEN U3MEPEHUIA NPU NOCTPOEHUN
rpacukoB. NpeacraBneHne pesynbTaToB N3MeEPEHUn B oopme Tabnumu 1 rpacukos.
lMpakmuka: OCHOBbI TEOPWW NOrPELLUHOCTEN MPUMEHHATL NPY BbINOMHEHWMN SKCMEPUMEHTanNbHbIX 3adau,
npakTnyeckux paboT. (c ncnonb3oBaHMeM obopyaoBaHuA «Touyka pocTa»)
Xapakmepucmuka 0CHOBHbIX 8U008 desimeribHoOCMU:

MpuBOANTL NPUMEPLI 0OBEKTOB N3y4eHUs huankn (prsmndeckune siBneHns, hunsmyeckoe Teno, BELLECTBO,
dmsnyeckoe none). Habnogatb 1 aHann3anpoBaTb ranyeckne siBneHnst (pukcnposaTb NU3MEHEHUS CBONCTB
06BbEeKTOB, CpaBHMBATL MX M 0606LWWaTh). [03HAKOMUTLCS C 3KCMEPUMEHTaNbHLIM METOA0M MCCNef0BaHNS
npupoabl. Coopka NpnbopoB 1 KOHCTPYKUUIA. Micnonb3oBaHne naMepuTenbHbIX MpubopoB. BeinonHeHne
nabopaTtopHbIX 1 NpakTUyecknx paboT. [juarHocTnka n ycTpaHeHme HencnpaBHocTeln NnpMbopos. BeicTpanBaHue
rMNoTe3 Ha OCHOBAHUN MMEKLLIMXCS AaHHBbIX.

MexaHuka.

Teopusi: PaBHOMepHOE 1 HepaBHOMepHoe ABuxeHue. [padmyeckoe npencrasneHne gsumxeHns. Pewexne
rpacdmyeckmx 3agay, pacyet Nyt U cpegHen CKOPOCTM HEPABHOMEPHOro ABWKeHUS. [oHaTMe nHepumm un
nHepTHOCTU. LieHTpobexHas cuna. MpuMeHeHne gaHHbIX PUINYECKUX MOHSATUM B XXMU3HE4EeATENbHOCTY YeroBeka.
Cwvna ynpyrocTu, cuna TpeHus.
lNMpakmuka: \ccnegoBaHue 3aBUCUMOCTM CUITbl YNPYTrOCTM, BO3HMKAKOLEN B MPYXNHE, OT cTeneHn gedopmaumm
npyxuHel. OnpegeneHne koadduumMeHTa TpeHns Ha TpnubomeTpe. (C ncnonb3oBaHMeM o6opyaoBaHus «Touka
pocTay)

WccnenoBaHne 3aBUCUMOCTUM CUIbl TPEHWST OT CUIbl HOPMAaribHOMO AABMEHNS.
Xapakmepucmuka OCHO8HbIX 8UG08 0esimerlbHOCMU:

AHanua Tabnuu, rpadukos, cxem. MNonck o6bsicHeHns Habntogaembim cobbiTuaM. OnpeaeneHne CBOMCTB
NpmnbopoB Mo YepTexam n mogensm. AHann3 BO3HUKaLWMX NPobreMHbIX cutyauun. isobpaxartb cnctemy
KoopAmHaT, BblOoupaTh TEMNO OTCYETA U CBA3bIBATb €r0 C CUCTEMOW KoopauHaT. Mcnonb3oBaTtb cuctemy
KoopAvHaT AN N3y4YeHus NpsiMONIMHENHOro ABWKeHUs Tena. Coopka NnpubopoB 1 KOHCTPYKUMIA. Micnonb3oBaHue
n3mepuTenbHbIX NpnubopoB. BeinonHeHe nabopaTopHbIX 1 NpakTUYecknx paboT (C ucnonb3oBaHUEM
obopynoBaHus «Touyka pocTtar). [lnarHoctrka u ycTpaHeHue HemcrnpasHocTen npmbopos. BeicTpanBaHue
rMnoTes3 Ha OCHOBaHWN UMEILLNXCH AaHHbIX. KOHCTpynpoBaHne 1 MogenvposaHue. BeinonHeHne 3agaHumn no



yCOBepLUEeHCTBOBaHMIO NpubopoB. Pa3paboTka HOBbIX BapuaHTOB ONbITOB. PaspaboTka 1 npoBepka MeToauku
aKcnepuMeHTanbHou paboTel. PaboTa B Manbix rpynnax. AHanvM3mpyloT, BeibupatoT 1 060CHOBbLIBaKOT CBOE
pelueHve, nencteus. lNpeacrasneHne pesynsTaTtoB NapHONW, rPYNMNOBON AeATenbHOCTU. YyacTue B Ananore B
COOTBETCTBMM C MpaBunamMm pedeBoro noBeaeHus.
FmgpocTtaTtuka.
Teopus: 3akoH Apxnmena, 3akoH Nackans, rugpoctaTnyeckoe AasneHue, coobLiatoLmnecs cocyabl,
rmapasnmyeckme MaLluHbI.
lpakmuka: 3aGa4yu: BbiTankneaoLLasa cuna B pa3nuyHbIX cuctemMax; npubopsl B 3agadax (coobLiatoLmecs
cocyabl, rmapaBnuyeckne MalumHbl, pbldarn, 61okm).
OKcnepuMeHTanbHble 3adaHuns:
1)namepeHue cunel Apxmmeaa,
2)u3MepeHne MOMeHTa Cunbl, AEACTBYHOLLLErO Ha pblyar,
3)n3mepeHne paboTbl CUMbI YIPYroCcTM NpU NogbeME rpy3a C MOMOLLBI NOABUMXXHOMO UMK HEMOABUXHOIO Brnoka(c
ucnonb3oBaHueM o6opyaoBaHus «Touyka pocTar)
Xapakmepucmuka OCHO8HbIX 8UG08 OesImesIbHOCMU:

AHanua Tabnuu, rpadmkos, cxem. MNonck o6bacHeHs HabngaembiM cobbiTussM. Coopka NpMbdopoB K
KOHCTPYKLMA. Mcnonb3oBaHne namepuTenbHbIX NpubopoB. BeinonHeHne nabopaTtopHbIX 1 NPaKTUYECKUX paboT.
[dnarHoctuka n ycTpaHeHne HemcnpaBHOCTEN NpnbopoB. BeicTpanBaHne runote3 Ha OCHOBaHUN MMEIOLLMXCA
AaHHbIX. KoHCTpynpoBaHue n mogenupoBaHne. Pabota B Manbix rpynnax. AHanm3vpyoT, BbIGuparoT u
00OCHOBLIBAIOT CBOE pelueHune, aencTaus. MNpeacraBneHne pesynbTaToB NapHOW, rPyNnoBOV AeATENbHOCTH.
MoaroToBka coOOOLLEHN 1 AOKTAA0B. YYacTme B Ananore B COOTBETCTBMM C NpaBuiaMm pe4eBoro noBeaeHums.

CraTuka.

Teopus: brnok. Peivar. PaBHoBecue TBepablx Ten. Ycnosusa pasHosecus. MoMeHT cusbl. [NMpaBuno MOMEHTOB.
LleHTp TaKkecTn. MiccneqoBaHue pasnmyHbiX MeXaHU4eckux cucteM. KoMOMHMpoBaHHbIe 3ag4aymn, UCNonb3ys
YCIOBMWS paBHOBECHS.
lNMpakmuka: 3arotoBneHne paboTatoLen cucteMbl GrOKOB.

Xapakmepucmuka 0CHO8HbIX 8UG08 desimeribHOCMU:

AHanua Tabnuu, rpadukos, cxem. MNonck o6bssicHeHNst Habntogaembim codbiTUaAM. OnpeaeneHne CBOMCTB
NprMbopoB No YepTexam U MoaensiM. AHann3 BO3HMKaoLLMX NPobnemMHbIX cutyaumin. Habntogatb aencreune
NPOCTbIX MexaHN3moB. o3HakKOMUTLCSA ¢ hranyeckon Moaenbto «abcontoTHO TBEpAOE Tenoy. Pewartb 3agayun
Ha NpUMeHeHKe ycrnoBus(npaeuna) paBHoBecus pblyara. NMpumeHaTb ycnosue (NpaBuio) paBHOBECKS pblyara
Ans 00bACHEHMA OENCTBMSA PasfUYHbLIX UHCTPYMEHTOB, UCMOMb3yEMbIX B TEXHUKE 1 B ObITy. COopka npnbopos u
KOHCTPYKLMA. Mcnonb3oBaHne namepuTenbHbIX NpUOopoB. BbiNonHeHne nabopaTtopHbIX 1 NPaKTUYECKMX paboT.
[narHoctuka n ycTpaHeHue HemcrnpaBHOCTEN NpMOOpPoB. BbiCTpanBaHue runoTes Ha OCHOBaHUU UMEKOLLIMXCS
AaHHbIX. KoHCTpynpoBaHue n MmogenupoBaHne. BuinonHeHne 3agaHnii No yCoBEPLLEHCTBOBaHNIO MpMOOpoB.
Pa3paboTka HOBbIX BapMaHTOB OMbITOB. Pa3paboTka 1 npoBepka METOAMKM SKCNEPUMEHTANBHON paboThI.
Pa6ota B Manbix rpynnax. AHanM3upyroT, BbiIOUpatoT 1 060CHOBBLIBAKOT CBOE peLleHne, AENCTBUIS.
MpencTaBneHne pesynbTaToB NAapHOW, FPYNNOBON AeATENbHOCTU. [1oaroToBka CooOLLEHNI 1 OOKNALO0B.
OcyLLecTBNAT CaMOOLEHKY, B3aMMOOLIEHKY AEATENbHOCTU. Y4acTue B Ananore B COOTBETCTBMM C MpaBuiiamm
peyeBoro NOBeAEHMS.

8 knacc

TennoBble ABNEHUS.

Tennosoe pacwwupeHue Ten. MNpouecckl NNaBneHust n 0TBepAEBaHNS, UCMAPEHNS U
koHAeHcauun. Tennonepenayva. BnaxxHoCTb BO3Ayxa Ha pa3HbIX KOHTMHEHTAX.
HemorHcmpayuu: 1. HabnogeHue TasHus nbga B Boge.

2. CKOpOCTb McnapeHus pasnnyHbiX XXNOKOCTEN.

3. TennoBble asuratenu dyayLuero.

JlabopamopHbie pabombi (¢ ncnonb3oBaHuem obopyaoBaHus «To4yka pocTa»)

1. \ameHeHnst onvHbl Tena nNpu HarpeBaHumn 1 OXnaxaeHuu.

2. OtnmBka napadMHOBOro congartuka.

3. HabnwopaeHue 3a nnasneHnem nbaa
4. OT Yero 3aBMCUT CKOPOCTb NUCNAapPEHNS XNAKOCTN?

5. HabniogeHne TennonpoBOAHOCTM BOAbI M BO34yXa.

Xapakmepucmuka OCHOBHbIX 8U008 desimesibHOCMU:

CamocTosiTenbHO hopMynMpYyIOT NO3HABATENbHYIO 3a4ady. YMEKT C MOMOLLIbIO BOMPOCOB A00bIBaTh
HegocTawLy MHpopmaumio. Mcnonb3oBaHue namepuTenbHbix NprbopoB. BeinonHeHne nabopaTopHbIX U
npakTuyecknx pabot. juarHoctvka n ycTpaHeHue HeucrnpaBHOCTEN NpMbopoB. BeicTpanBaHve rmnotes Ha
OCHOBaHUN MMEKLLMXCS OaHHbIX. KOHCTpyMpoBaHue 1 MogenupoBaHue.

BbinonHeHne 3agaHnii N0 ycoBepLUEHCTBOBaHUIO NpubopoB. PaspaboTka HOBLIX BapnaHTOB onbiToB. PaspaboTka
1 MpoBepKa METOAMKN IKCMEePUMEHTarnbHON paboTkbl. PaboTa B Manbix rpynnax. AHanuavpyoT, BelOMpatoT v
060CHOBBLIBAIOT CBOE pelleHune, aencteus. NpeacraBneHne pesynbTaToB NApHON, rPynnoBON AeSTENBHOCTU.
Y4yacTtue B gnanore B COOTBETCTBUM C MpaBunamMmu pedeBoro noBeaeHuns.



AneKkTpuyeckue ABNEHUA.

Mukpomunp. Mogenu atoma, cyliectsoBaBLUMe 0 Hadana XIX. IcTopus oTKpbITUS U AENCTBUS raribBaHUYECKOro
anemeHTa. Mictopusa cosgaHus anekTpodopHom MawwmrHbl. OnbIT BonbTa. OnekTpnyeckmin Tok B aNeKTponunTax.
HemoHcmpauyuu: (c ncnonb3oBaHnem obopyaoBaHua « Touka pocTay)

1. Mogenn aTomoB.

2. [anbBaHM4YeCKNe 3NEeMEHTbI.

3. Pabota anekTpodopHON MaLLMHbI.

4. OnbITbl BonbTa 1 ManbBann.

JlabopamopHbie pabomei:

1. Co3gaHune ranbBaHNUYECKNX SNIEMEHTOB M3 NOAPYYHbIX CPEACTB.

2. JNeKTPUYECKN TOK B XKUOKOCTSIX.

Xapakmepucmuka OCHOBHbIX BUOOB OeATENbHOCTHU:

YnpaensatoT CBOEW NO3HABATENbHON U y4ebHON OeATENbHOCTHIO NOCPEACTBOM NOCTAHOBKU LIENEN,
NMaHNPOBaHUS, KOHTPOMNS, KOPPEKLMN CBOUX OENCTBUN U OLEHKM YCNELIHOCTM ycBoeHnsA. CpaBHMBaOT cnocob n
pesynbTaT CBOMX OENCTBMIA C 06pasL oM - NMCTOM conpoBoxaeHusi. OOHapyXmBatoT oTkNoHeHns. O6aymbiBatoT
MPUYUHBI OTKIMOHEHWI. OCYLLEeCTBNAT CaAMOKOHTPOSb Y B3aUMOKOHTPOIb. cnonb3oBaHne n3amepuTenbHbIX
nNpnbopoB. BbinonHeHne nabopaTopHbIX U NpakTMYeckmx paboT. lnarHocTuka n ycTpaHeHMe HemcnpaBHOCTEN
npnbopoB. BeicTpanBaHne rmnoTes Ha OCHOBaHUN NMEIOLLMXCHA AaHHbIX. KOHCTpyMpoBaHue n MogennpoBaHue.

OneKTpoMarHuUTHbIe ABNEHUs.

MarHnTHoe none B BellecTBe. MarHutHas aHomanusi. MariuTHble 6ypu. PasHoBMAHOCTM
3ANEKTPon3MepuUTEnbHbIX NPMBOPOB. PasHOBNOHOCTY aneKkTpoaBuraTenei.
HemoHcmpayuu (¢ ncnonb3oBaHnemM ob6opyaoBaHuA «TouKa pocTar):

1. HarnagHocTbk noBeaeHns BeLecTB B MarHUTHOM Morie.
2. MNpeseHTaumm 0 MarHUTHOM norie 3emMnu 1 0 MarHUTHbIX Bypsix.
3. lemMoHCTpaLmsa pa3HOBUAHOCTEN 3MEKTPOM3MEPUTENBbHBIX NPUBOPOB.
4. HarnsagHoCTb pasHOBUOHOCTEN afiekTpoaBMraTenen.
JlabopamopHsbie pabomesi: 1. iccnegoBaHne pasnnyHbIX 3N1EKTPOU3MEPUTENbHBIX NPUOOPOB.
Xapakmepucmuka 0CHO8HbIX 8UG08 desimeribHOCMU:

YnpaBnswT CBOeN No3HaBaTenbHOM 1 y4ebHOM AeATENbHOCTLIO NOCPEACTBOM MOCTAHOBKM LIENEN,
NNaHMPOBaHUS, KOHTPOIS, KOPPEKLUMM CBOUX OENCTBUIN N OLIEHKM YCMELIHOCTM YCBOEHMsI. CpaBHMBAIOT CNOCO0 U
pe3ynbTaT CBOMX AENCTBUIA C 06pasLoM - NMNCTOM conpoBoxaeHus. ObHapyXMBatoT OTKNOHeHNA. O6aymbIBaOT

NPUYUHBI OTKIMOHEHWI. OCyLLECTBNAT CAMOKOHTPOITb Y B3aUMOKOHTPOSb.

OnTuyeckne siBNeHUs.

MCTOYHMKKM CBETA: TENNOBbIE, NIIOMUHECLEHTHbIE, NCKYCCTBEHHbIE. MI3roToBMNEHMe kamepbl - 00cKypa u
nccnegoBaHne n3obpaxeHns ¢ NoMoLLblo Mogenu. MHorokpaTHoe nsobpaxeHune npegMeTa B HECKOMbKNX
NNOCKMX 3epkanax. N3rotoBntbe NepUCcKon 1 ¢ ero NoOMOLLILI0 NMPOBECTU HabnoaeHus. MNpakTnyeckoe
NCNONb30BaHNE BOMHYTLIX 3epKar. 3puUTenbHbIE NNM03MK, NOPOXKAAEMbIE NPENOMITEHNEM cBeTa. Mupaxu.
Pa3BunTMe BONOKOHHOM ONTUKN. MIcnonb3oBaHne 3aKOHOB CBETa B TEXHUKE.
HemoHcmpayuu(c ncnonb3oBaHnemM ob6opyaoBaHusa «Touka poctar)

1. PasnnyHble UCTOYHWKM CBETA.

2. NI3obpaeHne npeameTa B HECKOMbKUX MITOCKMX 3epKanax.

3. i306pakeHmne B BOTHYTLIX 3epKarax.

4. V\cnonb3oBaHWe BOSTOKOHHOW OMTUKMN.

5. Yctponcteo dhoToannapaToB, KWNHOMPOEKTOPOB, Kanengockonos.

JlabopamopHbie pabombi:

1. i3roToBneHne kamepsbl - 06CKypa 1 nccnegoBaHne n3obpaxeHns ¢ MOMOLLbIO MOAESM.

2. MNpakTnyeckoe NpMMEHeHNe NNOCKNX 3epKarn.

3. MNpakTnyeckoe ncnonb3oBaHMe BOrHYTbIX 3epKar.

4. Vi3roToBreHne nepuckona n HabnoaeHus ¢ NOMOLLbIO MOAESN.

XapakmepucmuKka OCHOBHbIX 8U008 desimesibHOCMU:

YnpaBnsiT cBOel No3HaBaTeNbHOM N y4eOHOM AeaTeNnbHOCTbIO NOCPeaCTBOM MOCTAHOBKM LIENEN,
NNaHMPOBaHUS, KOHTPOIS, KOPPEKLMN CBOUX AENCTBUIN N OLIEHKM YCMELIHOCTM YCBOEHMS. BblaensoT n
dopMynNUpPYIOT NO3HABaTENbHYIO Lienb. BblaensoT KonM4eCcTBEHHbIE XapaKTEPUCTUKM OOBbEKTOB, 3aaHHble
cnosamu. MpuHUMaIOT NO3HABATENbHYIO LIENb U COXPAHSIOT €€ Mpu BbINOTHEHUUN Yy4eOHbIX AencTBuin. Oco3HatoT
cBou AencTBusl. IMEloT HaBbIKM KOHCTPYKTMBHOIO 0O6LLIEHMS B MaribIX rpynnax.

YenoBek u npupoaa
ABTOMaTMKa B HalLen Xn3HW. MNpnmepbl NCNofb30BaHNSA aBTOMaTUYECKUX YCTPOMCTB B Hayke, Ha MPOM3BOACTBE U
B ObITy. Cpeactea cBa3n. Pagmo u TenesuaeHne. AnbTepHaTUBHbIE MCTOUHMKN 3HEPTUK. Buabl anekTpocTaHumii.
HeobxooMMoCTb 3KOHOMUKM NPUPOAHbLIX PECYPCOB U NCMOSb30BaHNUS, HOBbLIX 3KONOTMYHbIX 1 6e30MnacHbIX
TexHonornn. Hayka n 6esonacHocTb Ntogen.
HemoHcmpayuu: 1. poTomaTtepmansl 1 criangbl No TeMe.
JlabopamopHbie pabombi: 1.13yvyeHne gencTBuiA CpeacTB CBA3N, paano 1 TENEBUAEHNS.
Xapakmepucmuka OCHO8HbIX 8UG08 OesimeslbHoCmu:



CamocTtoaTenbHO hopMynMpyoT NO3HaBaTENbHYO 3ada4y. YMeET (Unn passrBatoT) CNOCOOHOCTb C MOMOLLbIO
BONPOCOB A00bIBaTb HEJOCTatoLLYy0 MHAOPMALMIO.

9 Kknacc

KuHematuka
Cnocobbl onmcaHus MexaHn4eckoro AmxkeHusi. Cuctema otcueta. lNMpamonuHenHoe asukeHue. MNpsMonnHenHoe
paBHOMEPHOE ABUXEHUE NO NNockocTu. MNepemMellieHne U CKOPOCTb NPU PaBHOMEPHOM MPSIMONMHENHOM
OBWXEHUM MO nrockocTn. OTHOCUTENBHOCTL ABMXEHMS. CrnoXeHne ABWXKEHWIA. MpUHLMN HE3aBUCUMOCTU
OBWKeHUN. KpuBonuHerHoe apmxerne. [BukeHne Tena, 6poLleHHOro nog, yriom Kk ropu3oHTy. PaBHomepHoe
OBUXEHME MO OKPY)KHOCTW. YrnoBas ckopocTb. [Nepuog u yactoTa BpaweHust. CKopocTb
N YCKOPEHUE NP PABHOMEPHOM LBVXXEHUM MO OKPY>KHOCTMU.
JlabopamopHbie pabomesi(c ucnonb3oBaHnemMm obopyaoBaHusi «Touka poctar):
1. W3syuyeHue aBmxeHns cBoOOAHO NagaroLwero Tena.
2. W3yyeHune gBUXKEHNSI MO OKPY>KHOCTM.
lNpumepHbie meMbl MPOEKMHbIX U UccriedosamernbCKux pabom:
1. OnpegeneHne CKOPOCTU PaBHOMEPHOIO ABWMXXKEHUS NMPU NCMONb30BaHUM TpeHaxepa «berosas
OOPOXKKay.
2. WcTtopuyeckasi peKOHCTPYKUMS ONbITOB [anunes no onpefeneHnto YCKopeHnst CBOGoAHOro nageHus
Ten.
3. MpuHUMnbl paboTbl NPMGOPOB AN U3MEPEHUSI CKOPOCTEN N YCKOPEHUIA.
4. TlprMeHeHne cBOOOOHOro NageHus Ans U3MEPEHNs peakL M YeroBeka.
5. Pac4et TpaekTopum ABMXKEHMS NEpPCOHaxen pacckasos P.Pacna.
Xapakmepucmuka OCHO8HbIX 8u008 OesimesibHOCMU: YTEHNE U 00CYXOEeHMNE TEKCTA CTaTeN MHTEPHET-CaNTOB,
obcyxaeHne OoKNagoB M Npes3eHTaunin, CoCTaBneHne U pelleHne 3agad, obcyxaeHme cnocoboB peLueHns
(nogrotoBka k OI'S no duauke).

OvuHamuka
MHepumanbHble cucTemsbl otcdeTa. Cuna. 3akoHbl HetoToHa. [ABMXeHMe Tena nog AeACTBUMEM HECKOBbKUX CUTT.
[BWXeHNe cMcTeMbl CBA3AHHbIX Ten. [JMHamMmuka paBHOMEPHOro ABMKEHUS MaTepUanbHON TOYKN MO OKPYKHOCTW.
Knaccbl cmn. 3akoH BCEMUPHOro TaroTeHus. [pmxeHne nnaHeT. VICKycCTBeHHbIE CnyTHMKW. ConHeYHasa cuctema.
NcTopusa passuTtusa npeactaeneHnii o BcenerHoi. CTpoeHne n apontoumsi BceneHHon.
JlabopamopHbie pabomsi(c ucnonb3oBaHnemMm obopyaoBaHusi «Touka pocTtar):
1. W3mepeHne macchl Tena ¢ UCNosib30BaHMEM BEKTOPHOMO Pa3foXeHUs CUMbI.
2. VI3yyeHune KMHemMaTukn n QUHAMUKN PaBHOYCKOPEHHOIO ABWXEHMS (Ha NpuMepe MalmHbl ATByAa).
3. W3y4eHune TpeHUs CKONMbXKEHWSI.
lNpumepHbie meMbl MPOEKMHbIX U Uccriedog8ameribCKux pabom:
1. WcTopuyeckas pekoHCTpyKUmMs onbiToB KynoHa n AMOHTOHa Mo onpeaeneHnio BENMYMHbI CUIbI
TPEHUS CKOMNbXEHUS.
2. [lepBble NCKYCCTBEHHbIE CMYTHUKN 3eMnu.
3. Kak otnmnyatotca MexaHmdeckme npoLecchl Ha 3emre OT MexaHMYeCKMX MpoLeccoB B KOCMOce?
4. Tena ConHe4vHon cnctembl. OTKPLITMS HA KOHYKMKE Nepa.
Xapakmepucmuka 0CHO8HbIX 8u008 OesimesibHOCMU: YTEHNE U 0B6CYXOEeHNE TEKCTa CTaTel MHTEPHET-CaNTOoB,
obcyxaeHne OOKNagoB M Npe3eHTauUnin, COCTaBNeHNe 1 pelleHne 3agad, obcyxaeHne cnocoboB peLleHns
(noarotoeka k OI'G no cusmke).

MmMnynbc. 3aKOH coxpaHeHUs nMnynbca
Mmnynbc. MameHeHne nmnynbca matepuansHon Toukn. Cuctema ten. 3akoH CoOXpaHeHust UMMynbea.
lNpumepHbIe meMbl MPOEKMHbIX U uccriedogameribCKux pabom:
1. PeakTuBHOE ABWXEHWE B NpUpoae.
2. Paccneposanve [Tl ¢ nOMOLLBIO 3aKOHA COXpaHeHWst UMMynbca.
Xapakmepucmuka 0CHO8HbIX 8U008 OesimesibHOCMU: YTEHNE U 006CyXOeHNe TeKCTa cTaTel MHTEPHET-CaNToB,
obcyxaeHne OoKNagoB M Npe3eHTaunin, COCTaBNeHne 1 pelleHne 3agad, obcyxgeHne cnocoboB peLleHms
(noarotoeka k OIS no cmsmke).

Cratuka
PaBHoBecue Tena. MomMeHT curbl. YCnoBusi paBHoBecust TBepaoro tena. MNpoctele MexaHn3Mbl.
JlabopamopHbie pabomsi(c ncnonb3oBaHMem obopyaoBaHUA « Tovka pocTay):
Onpeaenenne LEHTPOB Macc pasfnunyHbixX Ten (Tpu cnocoba).
lpumepHbie meMbl MPOEKMHbIX U uccriedosameribCKux pabom:
1. TlpyMeHeHMe NpPoCTbIX MEXAHWM3MOB B CTPOUTENLCTBE: OT 3eMMsIHKM 40 Hebockpeba.
2. WccnepoBaHue KOHCTpYKUMKM Benocuneaa.
Xapakmepucmuka OCHO8HbIX 8U008 dessmesIbHOCMU: YTEHNE N OOCYXXAeHNEe TeKkcTa cTaTel UHTEPHET-CanToB,
obcyxaeHne OOoKNafoB M NpeseHTaumin, cocTaBneHne 1 pelleHne 3agad, obcyxaeHne cnocobos peLleHus
(nogrotoska k OI'S no dusuke).



MexaHu4yeckue konebaHusi U BOJNHbI

MexaHnueckme konebanusi. Npeobpa3oBaHne sHeprMmn Npu MexaHnyeckmx konebanusx. Marematuueckuin u

NPYXMHHBIA MasaTHUKM. CBOOOOHbIE, 3aTyXaloLNE U BbIHYXAEHHbIE KonebaHns. Pe3oHaHc. MexaHuyeckue
BONHbI. [INMHa 1 CKOPOCTb BOMHbI. 3BYK.
JlabopamopHbie pabomsi(c ncnonb3oBaHMem obopyaoBaHUA « Tovka pocTay):
N3yueHne konebaHun HUTSHOrO MasiTHUKA.
lpumepHbie meMbl MPOeKMHbIX U uccriedogameribCKux pabom:
1. CTpyHHble My3blKarnbHblE MHCTPYMEHTHI.
2. KonebGaTtenbHble CUCTEMbI B MPUPOLE N TEXHUKE.
Xapakmepucmuka OCHO8HbIX 8U008 JesimesibHOCMU: YTEHNE N OBCYXAEeHNE TekcTa cTaTeNn UHTEPHET-CanToB,
obcyxaeHne A0oKNaaoB U Npe3eHTauUmi, COCTaBnNeHne 1 pelleHme 3agad, obcyxaeHne cnocoboB peLueHms
(nogrotoBka k OI'S no duauke).

OneKTpOMarHUTHble Korie6aHusA 1 BOMHbI

MepemeHHbIN anekTpryeckuin Tok. KonebaTenbHbln KOHTYP. BbiHYXAeHHbIe 1 cBoboaHble M konebaHns. IM
BOJSTHbI U X CBOWCTBA.
lNpumepHbie meMbl MPOEKMHbIX U Uccriedos8ameribCKux pabom:
1. TlpvHUUNbLI pagnoCcBA3K U TENEBUAEHMWS.
2. BnwnsHne OM nanyyeHnn Ha XuBble OpraHn3Mbl.
3. WarotoBneHwe ycTaHOBKM ANA AeMOHCTpauuy onbiToB no AMA.
4. JnekTpomarHuTHoe manyveHne CBY-neuu.

5. WcTopunyeckas pekoHCTpyKUma onbiToB AMnepa.

Xapakmepucmuka OCHO8HbIX 8U008 OesimesibHOCMU: YTEHNE U 00CYXOEeHMNE TEKCTA CTaTeN MHTEPHET-CaNTOoB,
obCcyxaeHne OOKNagoB M Npe3eHTaunn, CoCTaBneHne U pelleHne 3agad, obcyxaeHme cnocoboB peLueHns
(nogroToBka k OI'S no cumauke).

OnTuka
McTouHmkm cBeTa. [lencTeus ceeTa. 3akoH NPSIMONIMHENHOIO pacnpocTpaHeHUs cBeTa. 3aKOH OTpaXxeHus cBeTa.
MocTpoeHne n3obpaxxeHnin B NIIOCKOM 3epkane. 3akoH NpenomIeHnst CBeTa Ha MIOCKON rpaHuLe ABYX
OOHOPOAHLIX Npo3padHbLIX cpen. MNpenomMmnenne ceeTa B npusme. [lucnepcus ceBeTa. ABneHne nosiHoro
BHYTPEHHEro oTpaxeHus. JIMH3bl. TOHKME nnH3bI. [1oCTpoeHne n306paxKeHni, co3gaBaeMbIX TOHKMMU SIMH3aMM.
na3 n 3peHne. OnTnyeckne Npnbopbi.
JlabopamopHbie pabomsi(c ucnonb3oBaHnemMm obopyaoBaHusi «Touka pocTtar):
1. 3kcnepunmeHTanbHas NpoBepka 3akoHa OTpaXkeHus CBeTa.
2. W3mepeHue nokasartens npenomMmreHns Boabl.
3. W3mepeHue poKkyCcHOro paccTosHusa cobmpatoLlen fMH3bI.
lNpumepHbie meMbl MPOEKMHbIX U Uccriedog8ameribCKux pabom:
1. Wctopus nccnenoBsaHusi CBETOBbIX ABNEHUN.
2. WcTopuyeckas pekoHCTpyKUna Teneckona anvnes.
3. W3srotoeneHue kanemngockona.
Xapakmepucmuka 0CHO8HbIX 8u008 OesimesibHOCMU:. YTEHNE U 0B6CYXOEeHNE TEKCTA CTaTel MHTEPHET-CaNTOoB,
obcyxaeHne OOKNagoB M Npe3eHTaunin, COCTaBNeHNe 1 peLleHne 3agad, 00cyXaeHne cnoco0oB peLLeHus
(noarotoeka k OIS no cumsmke).

®du3mka atoma n aToMHOro sigpa
CTtpoeHune atoma. NornoLleHne n ncnyckaHne ceeta atomamu. Ontmyeckune cnektpbl. OnbiTel Pe3sepdopaa.
MnaHeTapHasa mogenb atoma. CTpoeHne aToMHOro sapa. 3aps4oBoe U MaccoBoe Ynucna. faepHole cunbl.
OHeprusl CBA3N aTOMHbIX 4ep. 3aKoH pagmMoakTMBHOMo pacnaga. Anbda- n 6eta-pacnagpl. lNpaBuna cmelleHus.
AnepHble peakumn. [leneHune n cuHTes aaep. AaepHasn aHepreTuka. ctouHnkm aHeprim ConHua v 3seag.
Pernctpaums agepHbix nanyyeHnin. BnmsHue pagnoakTUBHbBIX N3NYYEHNI HA XUBblE OpraHnu3ambl. [losaumeTpus.
Okornornyeckme NpobremMbl SAEPHON S3HEPTETUKM.
lNpumepHbIie meMbi MPOEKMHbIX U uccriedogameribCKux pabom:
1. WcTtopusa nsyyeHns atoma.
2. W3amepeHue KM conHeyHon baTapew.
3. HeBuaumble n3nyyeHns B cnekTpe HarpeTbix Ten.
Xapakmepucmuka OCHO8HbIX 8U008 desimesibHOCMU: YTEHNE N OOCYXAEeHNE TeKkcTa cTaTeN UHTEPHET-CanToB,
obcyxaeHne OoKNagoB M Npe3eHTaumMin, CoOCTaBneHne 1 pelleHme 3agad, odcyxaeHne cnocoboB peLleHus
(noaroTtoeka k OI'G no umsmke).

®dopmbl opraHusaumm obpasoBaTenbLHOro npouecca:
- rpynnosas;
- “HOVBMAOYyanbHas;
- ppoHTanbHas.
Beaywme TexHonoruu:



Mcnonb3yloTcsa anemMeHThbl Crieayowmnx TeXHOMNOrMIN: NpoekTHas, npobnemMHoro obydeHuns, MHPOpMaLMOHHO-
KOMMYHWKaLWOHHAsA, KPUTUYECKOrO MblLLUMEHUS, NpobrneMHoro ananora, UrpoBsasi.
OcHoOBHbIe MeTOAbI PaboThl Ha ypoKe:
Beaywmmn metogamum obyyeHns ABRASIOTCA: YAaCTUYHO-MOUCKOBOW, METO, MaTemMaTU4eCKoro MOAenMpoBaHus,
akcuomaTtmyeckui metos.
DopMbl KOHTPONSA:
Tak Kak 3TOT KypC siBNSIeTCA AONONHUTENbHBIM, TO OTMETKa B Gannax He CTaBuTcA.

Yyawunca yumtca oueHmBatb cebs 1 Apyrux cam, YTo NO3BONSeT pa3BMBaTbh YMEHUA camoaHanumaa u
crnocobCcTByeT Pa3BUTUIO CAMOCTOATENBHOCTM, Kak CBOMCTBY JIMYHOCTM yyallerocs. BeisBneHne npoMexXyToUHbIX
N KOHEYHbIX pe3ynbTaToOB y4aLUMXCs NPOUCXOANUT Yepes NPaKkTUYECKY0 AeATENbHOCTb; 3a4eTHbIe paboThl:

* TEeMaTu4eckas nogdbopka 3agay pasnUYHoOro YpoBHS CROXHOCTU C NpeAcTaBneHneM pasHbiX METOAOB peLleHuns
B BUJe TEKCTOBOro AOKYMEHTa, npe3eHTauum, naw-aHuMaumm, Buaeoponuka nunm web -
CTpaHuUbI (calTa)

* BbICTaBKa NPOEKTOB, NPe3eHTaLui;

* AEMOHCTpAaLMs 3KCNepMMeHTa, Ka4eCTBEHHON 3a4a4um C Ka4eCTBEHHbBIM (YCTHBIM NN B BUAE NPUITOXEHWS, B
TOM 4Yncne, Npe3eHTaumnen) onncaHmem npoLecca Ha 3aHaTum, oectTnaBarne aKCNepuMeEHTOB; hn3nyeckmne
onumMnuagpl.

Kaneﬂnapﬂo-TemaaneCKoe IJIAHUPOBAHUE 7 KJaace

No | Jlata Tema 3ansaTust HUcnoan3oBanue MpUMEYaHue
/T | IPOBEACHUS 00opy/oBaHMsI LIEHTPA
Ilnan | dakr €CTeCTBEHHOHAYYHOH W
TEXHOJIOTH4eCKOM
HaNpaBJeHHOCTel

«Touka pocra»

1. BBeaenue (14)

07.09 BBognoe 3anstue. llemun wu | KomnbsrorepHoe
3aJa4u Kypca. Texnuka | oGopymoBaHue
1 0€30I1aCHOCTH.
2. Posib 3KCTIEPUMEHTA B KU3HU YejioBeKa (34)
14.09 CucremMa equHHLI, IIOHITHE O KommbrorepHoe
MIPSIMBIX u KOCBEHHBIX | 000py/I0BaHHE
2 U3MEPCHUIX
21.09 DU3NYECKUH IKCIIEPUMEHT. O6opynoBanue TSt
Bunsl (hM3UYECKOTO | JEMOHCTPALIHIA
IKCIIEPUMEHTA.
[TorpemHocTh HU3MEpPCHHS.
Buner
MOTPEIIHOCTEMN HU3MEpEHHUSI.
Pacuér
3 MIOTPEIIHOCTH U3MEPEHUSL.
28.09 JIaGoparopHas paboTa Ob6opynoBanue s

«3mepenune obbema TBepaoro | maboparopHeIx  paboT U
Tenay. [IpaBuna ohopMieHUsT | yYeHUUYECKUX OTMBITOB

4 71a00paTOpHOM pabOTHI.
3. Mexanuka (84)
05.10 PaBHOMEpHOE u | O6opynoBaHue Juis
HEpaBHOMEPHOE 1a00paTOpHBIX  paboT H
5 JIBVDKEHUSI. YYCHUUYECKUX OIBITOB (Ha
12.10 ['padmueckoe npencrasnerne | 6ase koMmmiekTos ais OI'D)
6 JIBVDKEHUSI.

7 19.10 Pemenue rpaduyeckux 3anad,




pacder
CKOPOCTH
HEPAaBHOMEPHOTO JBUKCHUS.

IIyTU W CpEeAHEu

26.10

Iloustue HHEPLIUHA u
WHEPTHOCTH.
IlenTpoOexHas cuia..

09.11

Cusia ynpyrocrtu, cuja TpeHUs

O6opynoBanue aJis

10

16.11

JlaboparopHas paboTa
«HccaenoBanne 3aBUCHMOCTH
CHUIIBI YIIPYTOCTH,
BO3HHUKAIOIICH B
MpYyXUHE, OT
nedopMaruu
MIPYKUHBD).

CTCIICHHU

nabopaToOpHBIX  paboT U
YYEHHUYECKUX OIBITOB (Ha
6a3ze komuiekToB st OI'D)

11

23.11

JlabopaTtopHnast pabota
«Ornpenenenue ko3pdunrenrta
TpPEHUsI Ha TPUOOMETPEN.

12

30.11

JlabopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH
CHUJIBI TPECHUA OT CHUJIbI
HOPMAJILHOTO JIABJICHHS.

OGopynoBanue 1Jis
nabopaToOpHBIX  paboT U
YUYCHUYCCKUX OIIBITOB

4. I'mapocraruka (124)

07.12 [ImotHOCTE.  3amada  maps | OGopynoBaHue TUTST
13 I'epona JIEMOHCTpAITHA
14.12 Pemenne 3a71a4 MOBBIIICHHOM
CI0KHOCTH Ha pacuer
IIOTHOCTH
14 BCIIICCTBA.
21.12 Pemrenune 3agay nOBBIIEHHON O6opynoBanue TUTS
15 CJIOKHOCTH JIEMOHCTpAITUit
28.12 JlaBlleHHE KUIKOCTHM M Tasa.
3aKoH
16 ITackans
17 | 11.01 Coo01maronmecs: CoCybl.
18.01 JlaGopaTtopHnas pabota OOGopynoBanue s
«3roroBiienne MOJICIH | TabOpaTOpHBIX  paboT u
18 (hoHTaHa» YYCHHUYECKUX OIBITOB (Ha
25.01 JlaGoparopuas paboTa 0aze komiuiekroB s OI'D
«3roroBiienne MOJIETH
19 (hoHTaHa»
01.02 3akoH [lackains. JlaBinenue B
JKHJIKOCTSIX M ra3ax.
I'uppaBnuyeckre MaIIHHbI.
20 Co0o0aromuecs: Cocybl.
08.02 BrrtankuBaromias cuna. 3akon | O6opynoBaHue TS
21 Apxumena. JIEMOHCTpaIuil
15.02 JIaGoparopHas paboTa Ob6opynoBanue s
«BrIsicHeHHE yCIOBHS | NTabopaTopHBIX paboT U
[JIaBaHUs YUEHUYECKUX OTIBITOB
22 TE.
22.02 brok 3amaud Ha 3akoH [lackans, | O6opynoBaHue TS
23 3aKOH ApXuMena. JEMOHCTpaIuit
01.03 biok 3amau Ha 3akoH Ilackans,
24 3aKOH ApXumesa.

5. Cratuka (104)

25 | 15.03 |

| biok. Peryar.

| O6opynoBanue JUTS




29.03 PaBHOBecne  TBepAbIX  Tel. | IEMOHCTpaLUil
MomeHT cunbl.IIpaBuiio
26 MOMEHTOB.
05.04 Hentp TsokecT. | ObopynoBanue ULt
HccnenoBanue Pa3NIMYHBIX | IEMOHCTpALUI
27 MEXaHUYECKUX CUCTEM
12.04 KoMOuHupoBaHHBIC 331a4H,
UCTIOJB3YS YCIOBHSA
28 paBHOBECHSI.
19.04 KomOunupoBaHHble 3a1a4m,
UCTIOJB3YS YCIIOBHSA
29 paBHOBECHS
26.04 Jlaboparopuas paboTa O6opynoBaHue st
«M3rotoBnenue padoraromeid | maboparopHbix  pabor U
CUCTEMBI OJIOKOBY. | YYEHMUECKHUX OIBITOB (Ha
Odopmnenue 6a3e komruiekToB aist OI'D
30 paboTHI.
10.05 Pabora HaJl MIPOEKTOM
«bnokm».
JlaGopaTtopHnast pabota
«M3rotoBiienne paboTaroIIe
31 CUCTEMBI OJIOKOBY.
17.05 JlaGopaTtopHnast pabota OGopynoBanue s
«M3rotoBnenue pabdoraromeir | maboparopHeix pabor U
32 CHCTEMBI OJIOKOBY. YYEHHYECKUX OTIBITOB
33 | 24.05 Odopmienue paboThI. KommbrorepHoe
34 | 31.05 3amuTa MPOCKTOB. 000opyI0BaHNE




KaHeHHapHO-TeMaTH‘leCROC IJIAHUPOBAHUE 8 kiace

Ne | dara Tema 3ansaTHus Hcnoab3oBanue NpUMEYaHue
/T | IPOBEICHMS o0opyroBaHus
ILnan | ®akr IeHTpa
€CTeCTBEHHOHAYYHOI
U TE€XHOJIOTHYECKOI
HaNpPaBJIEHHOCTEel
«Touka pocray
1. BBenenne (1)
07.09 BBognoe 3amstue. llemn wu | KommbrorepHoe
3aauu Kypca. Texuuka | o6opynoBanue
1 0€30MaCHOCTH.
2. TennoBwble siBaenns (12 v)
14.09 PaznooOpaszue TeroBbIX | KommbrorepHoe
siBieHUH. TeroBoe pacimmupeHue | 000py10oBaHue
2 Tel.
21.09 JlaboparopHas paboTa O6opynoBanue st
«I3MeHeHust IIMHBI Tesla pH 1ab0paTopHbIX padboT
HarpeBaHUU U OXJIAXKJICHUM. u YIECHUYIECKHIX
3 OTIBITOB
28.09 Terutonepenaua Habmonenue OGopynoBanue s
TETUTONTPOBOHOCTH BOJIBI U JIEMOHCTpAITHHA
4 BO3/yXa.
05.10 JlaGopaTtopHnas pabota OGopynoBaHue s
«M3mepenue ynenpHOU 1abopaTOPHBIX padboT
TEIIOEMKOCTH Pa3IUNYHbIX u Y4EHHUYECKHUX
5 BEIIIECTBY. onmbITOB  (Ha  0ase
12.10 [1naBneHue u oTBEpACBaHUE. KOMILIEKTOB Ju1st OI'D
JlabopaTtopHnas pabora «OTirBKa
6 napaMHOBOTO COJIATHKAY
19.10 JlaGopaTtopHnas pabota OGopynoBaHue s
«HaOmnronenue 3a niaBieHueM 1ab0paTopHbIX padboT
B10:39i 62 % u Y4EHUYECKUX
7 OTIBITOB
26.10 Permtenue omMImaageIX 3a0a4 OGopynoBanue s
Ha ypaBHEHUE TEIUJIOBOTO | IEMOHCTpanuit
8 OanmaHca
09.11 Pemenne ouMIIMaaHbIX 3a0a4 O6opynoBanue  amus
9 Ha pacy€T TEIJIOBBIX MPOLIECCOB | IEMOHCTpauit
10 | 16.11 JlaGopaTtopus kpucTayorpadpuu.
23.11 Hcnapenue u KoHAEHCALIMS. O6opynoBanue  amus
11 JIEMOHCTpaIuil
30.11 CoctaB atmMocdepsl, O6opynoBanue  Juis
HaOI0IeHUE TTepexoaa JEMOHCTpAIHi
HEHACBIIIEHHBIX MTapOB B
12 HAaCBIIIICHHBIE.
07.12 BrnaxxHocts Bo3ayxa Ha pasHbeix | OOopynoBaHue — ais
13 KOHTHHEHTAX JIEMOHCTpaIuit
3. DuiekTpuyeckue siBjeHus (84)
14.12 Muxpomup. Mozaenu atoMma, Ob6opynoBanue s
14 cyuiecTBoBaslne 10 Havana XIX | nemoHcTpanui
21.12 Hcropus OTKpbITHS U JEUCTBUS KomnerotepHoe
15 rajbBaHUYECKOIO 3JIEMEHTA obopyoBaHue
16 | 28.12 Wcropus CO3/1aHHUs




3NeKTPOo(HOpHOIH
MalllnHbI

11.01 OneiTel Bosibra. Dnekrpuueckuit | Komnbrorepaoe
17 TOK B JIEKTPOJIUTAX. 000py/1I0BaHNe
18.01 Pemrenne onumnuaaneix 3a1a4 Ha | O6opynoBanue it
18 3aKOHBI TIOCTOSIHHOTO TOKa JIEMOHCTPAITHA
25.01 Habmoienne 3aBHCUMOCTH OGopynoBanue  ais
COTIPOTHBIICHUS IPOBOJHHUKA OT | IEMOHCTpAIUit
19 TEMIEPATYPHI.
01.02 Jlaboparopuas paboTa O6opynoBaHue st
«OmnpeneneHue CTOMMOCTH 1abopaToOpHBIX padboT
M3PACXOTOBAHHOM u YUYEHUYECKUX
AIEKTPOIHEPTUU onbiTOB  (Ha  0Oase
10 MOIIHOCTHU MOTpeOuTeNst U o | KomIuiekToB g OI'D
20 CUETUHKY»
08.02 Pemenne onuMnuaaHeix 3a1a4 O6opynoBanue  aus
21 Ha TEIUIOBOE JICMCTBHE TOKA JIEMOHCTpai
4. DJIeKTPOMATHUTHBbIE siBJIeHU (34)
15.02 DNeKTPOMarHUTHBIC SIBJICHHUSL. OGopynoBanue st
DIEKTPOU3MEPUTEITBHBIE JIEMOHCTpPAITHHA
22 IpUOOPHI.
22.02 MarunuTHas anomanwus. | OGopynoBanue s
MarauTHbIE JIEMOHCTpan
23 Oypu
01.03 PazHoBHTHOCTH
24 AJICKTPOIBUTATEIICH.
5. OnTuyeckue siBjaenus (74)
15.03 Hctouynuku cBeTa: TEMIOBLIE, OGopynoBanue st
25 JIFOMUHECIIEHTHEIE JIEMOHCTpAIUit
29.03 MHoroKpaTHOe 300pakeHNE
MpeaMeTa B HECKOJIbKHUX TUIOCKUX
26 3epKayax.
05.04 M3roToBUTH NIEPUCKOIT U CETO OGopynoBanue s
MTOMOIIBIO MIPOBECTH | IEMOHCTpaluit
27 HaOJIFOIEHUSI
12.04 [IpakTHueckoe UCTOIB30BaHIE OGopynoBanue s
28 BOTHYTBIX 3epKaJl JEMOHCTpAIUit
19.04 3puUTeNbHbIE ULTIO3UH, O6GopynoBanue  amus
MOPO’KIa€MbIE MPEIOMICHUEM JEMOHCTpAINii
29 cBera. Mupaxu.
30 | 26.04 Pa3BuTHE BOJOKOHHOM ONTHKHU
10.05 Hcnonb3oBaHue 3aKOHOB CBETa B
31 TEXHHUKE
6. YesioBek u npupoaa (44)
32 |17.05 ABTOMaTHKa B HallleH )KU3HHU . KomnerorepHoe
33 | 24.05 Paauo u TeneBuieHne obopynoBaHue
31.05 AnbTepHaTUBHBIE HCTOUYHUKU
34 SHepruu. Buapl anekTpocTaHnii
KanengapHo-temaTnyeckoe JIaHUpPOBaHHue 9 Kiacce
No [ Hata Tema 3ansaTust Hcnoab3oBanue NpUMeYaHue
/Tl | IpOBEACHUS o0opyroBaHus
Ilinan | dakr IeHTpa
€CTeCTBEHHOHAYYHOM
H TEXHOJIOTHYeCKOM
HaNpaBJIeHHOCTel

«Touka pocray




1.

Beenenue (14)

01.09 BBognoe 3amstue. llenmn u | KommbrorepHoe
3aauu Kypca. Texnuka | o6opynoBanue
1 0€30IMaCHOCTH.
2. Kunemaruka (7 1)
08.09 Crnioco0b1 onrcanus Ob6opynoBanue st
2 MEXaHHUYECKOTO JABM)KCHUS JIEMOHCTPAITHA
15.09 [IpsimosinHEtHOE paBHOMEPHOE O6opynoBanue  aus
JIBUKCHHC 1o IJIOCKOCTH? | IEMOHCTpaIuit
Cmotps
3 13 KaKO# TOYKH HAOJII0IaTh
22.09 OTHOCUTENBHOCTD JIBHXKCHHUSI. O6GopynoBanue s
4 CnoxeHue IBUKEHU. JIEMOHCTpali
29.09 Jlabopamopuvie pabomul: O6opynoBaHue JiIst
«3yueHue nBukeHus: CBOOOHO | TaOOpaTOpHBIX pPabOT
na/iaroniero tenay, «Mzydenue u YIEHUYIECKHIX
5 JBUKCHHUS TeJIa 10 OKPY>KHOCTHY» | OIBITOB
06.10 Kak u xyna nmonerena BumneBast | OOopynoBanne s
koctouka? Pacuer TpaekTopuu JEMOHCTpPAITHA
JIBV>KEHUS TEJl U IEPCOHAKEMN
paccka3zoB P.Pacm> 0
6 MioHxay3eHe
13.10 Hcropudeckast peKOHCTPYKITHS OGopynoBanue st
OIILITOB T'amunes 1o | JIEMOHCTPALNIA
OTIpE/ICIICHUIO
7 YCKOPEHHS g.
20.10 Onpenenenne CKOPOCTH OGopynoBanue s
PaBHOMEPHOTO JBWKEHUS MpU JEMOHCTpAaIHii
HCIOJIb30BAHNHU TPEHaXeEpa
8 «0OeroBas TOPOXKKa.
3. Imnamuxka (84)
27.10 Cuna Bom, criia yoexaenus win | O6opynoBanue s
9 cuia - pusndeckas BeJIUuyuHa? JIEMOHCTpAIii
10.11 Jlabopamopuas paboma: OGopynoBaHue s
10 «/3mMepenne Macchl Teyay 1abopaTOpHBIX padoT
17.11 JIBr>KeHUe Telia 1Mo ACHCTBUEM n YYEHUUYECKUX
11 HECKOJIBKUX CHJI OIIBITOB
24.11 JIBryKeHrEe CUCTEeMbI CBSI3aHHBIX O6GopynoBanue  amus
12 TEN JEMOHCTpAIUit
01.12 Jlabopamopuvie O6opynoBanue st
pabompsi: «3ydeHue TpeHUs | JabOpaTOPHBIX padboT
CKOJIbKEHUSD) u YYEHUYECKHUX
13 OTIBITOB
08.12 Junamuka paBHOMepHoro | ObopynoBanue  Juis
14 JIBUKEHHSI TI0 OKPY>KHOCTH JIEMOHCTpAIHi
15.12 Hcropus pasButus | ObopynoBanue  Juis
MPECTaBICHUN JEMOHCTpalun
0 Bcenennon. Conneunast
15 CHUCTEMA.
22.12 OTKpBITHSI HA KOHUUKE TEpa. Ob6opynoBanue  uist
[TepBrie HCKYCCTBEHHBIE | JEMOHCTpAIIUH
CIIyTHUKH
16 3emuIu.
4. Umnysbc. 3aK0H COXpaHeHUs1 MMITYJIbca (349)
17 | 29.12 Kak BBl XTy Ha30BeTE... KomnerotepHoe
18 [ 12.01 PeaktuBHOE JIBIOKCHHE B | 06opynoBaHue




MIPUPOJIE.

19

19.01

Paccnenoranue [TII ¢ moMoIbio
3dKOHAa COXpPAaHCHUA UMITYJIbCa

Kommbroreproe
00opyioBaHue

5. Cratuka (24)

26.01 Jlabopamopnas paboma: O6GopynoBanue st
«OnpeneneHue NEHTPOB Macc 1abopaToOpHBIX PpadoT
pa3IUYHBIX TeJ (TpU criocoda)» u YUYEHUYECKUX

20 OTIBITOB

02.02 [Ipumenenue npocteix | Komnbrorepaoe
MEXaHM3MOB B CTPOUTEIILCTBE: OT | 000pyIOBaHHE
3eMJISTHKH 10

21 HeOockpeba
6. Mexannieckue KojaedaHusi M1 BOJHbI (34)
09.02 Bunet  mastHukoB  um ux | OOopynoBaHue s
22 KoJiebaHu M JIEMOHCTpAaIUit
23 |16.02 Uto mepenocut BosiHA?
02.03 KonebarenbHble  CHCTEMBI B
24 MIPUPOJIE U TEXHUKE
7. DJIeKTPOMATHUTHbIE K0JIeOaAHUS U BOJHBI (24)
09.03 DKcrepuMeHTalTbHasI TPOBEPKa KommnprorepHoe
25 cBoicTB DM BOJIH. 000pyIoBaHKE
16.03 Hccnenoranue KommerotepHoe
AJIEKTPOMArHUTHOTO o0opyoBaHue
26 n3nydenust CBY-neun
8. OnTuka (44)
30.03 . U3roroBienue Moueiu KommbrorepHoe
27 KaJIEWJOCKOIIA. 000pyI0BaHNE
06.04 DKcnepuMeHTaIbHas MMPOBEpKa OGopynoBanue s
28 3aKOHA OTPAXEHUS CBETA. JIEMOHCTpAIUit

13.04 Jlabopamopuas paboma: OGopynoBanue 1Jis
«M3mepeHne nokazarens 7a00paTOpHBIX paboT
MPETOMIICHUS BOIBD» u YYCHUYECKUX

29 OTIBITOB

20.04 Kaxk omimmuarorcs nokasareiu OGopynoBanue s
30 MPEJIOMJICHHUS I[BETHOTO CTEKJIa JIEMOHCTpAIAH
9. du3uKa aToMa M1 AaTOMHOI0 siapa (44)

27.04 [Tormomenune wu  ucnyckanue | KommnbrorepHoe

CBETa o0opynoBaHue

31 aroMamu. OnTuueckue crekTpbl. | KommberorepHoe

11.05 Usmepenne KIIJI  conneuHoii | 000pynoBanue
32 Oarapeu

18.05 BiusiHue pagnoakTUBHBIX
33 M3JIy4E€HUN Ha JKUBBIE OPraHNU3MbI

25.05 CriocoOBI 3a1IUThI OT
34 pagMOaKTUBHBIX U3JIy4YE€HUN







