MyHuLmMnanbHoe KaséHHOe 06Leobpa3oBaTesibHoe yupexaeHue «CpefHan
obuieobpasoBatenbHas wkona Ne 1 mmeHun Meposi Poccuiickoli edepauny reapanmm cTaplLuero
cepxxaHTa MirHatoea Bnagnmupa Hukonaesmyax, r. CoceHckunii Ko3enbCcKoro paioHa
Kany»ckoin obnactu.

YTBepxgaro

AvpekTop
MKOY «COLU Nel vm. Meposa P® NrHatoBa B. H »
r. CoCeHCKuI

Paboyas nporpammMa Kypca BHEYPOUHOW feATe/IbHOCTH

«QKCNnepuMeHTapuii no Gusnke»
ansa 7-9 Knaccos
C MCNosib30BaHMeM 060pyf0BaHUA LeHTpa «Tovka PocTa»

Ha 2023-2024 y4ebHbIin rog

Mporpammy paspa6otan: Caxanosa H. A.

yumnTenb (OU3NKMN.

2023 ropg,



MnaHupyemMeie pe3ynbTaTbl OCBOEHUSA NPOrpaMmMbl BHEYPOUHOMN AEATENBEHOCTHU
«JdKcnepumeHTapum no ¢pusmke» (¢ ucnonb3oBaHuem obopyaoBaHus «Touka pocta») B 7-9
Knaccax.

Peanusayusi nporpammbl cnoco6CTBYET AOCTWKEHUIO CNEAYIOWMUX pe3ynbTaToB:

JINYHOCTHLIE:

B cthepe NMUUHOCTHBIX YHUBEPCANbHbBIX YYEOHbBIX 4ENCTBUA YHaLLUXCS:

* y4eBOHO-N03HaBaTeNbHbIA UHTEPEC K HOBOMY YYeBHOMY MaTepuany u cnocobam peLieHns HOBON
3ajauu;

* OpUEHTAUNSA Ha NOHUMaHWE NPUYNH yCrexa BO BHEYYEOHON AEeATENBHOCTU, B TOM YMCMe Ha
camoaHanu3 1 CamMOKOHTPOIb pe3ynbTaTa, Ha aHanu3 COOTBETCTBUSA Pe3ynbTaToB TpeboBaHUAM
KOHKPETHOW 3a4auu;

* CMOCOOHOCTb K CaMOOL|EHKE HA OCHOBE KPUTEPUEB YCNELLHOCTN BHEYYEOHON AEATENBHOCTY;
O6yvarowulicss noay4Um 803MOXHOCMb 0151 hOPMUPOBAHUST:

* BHyTpGHHGI;I no3nyun LLUKONbHUKA Ha ypOBHE NONTOXUTENBbHOINO OTHOLWEHUA K LWUKONE, NOHUMaHNA
HeobXxo04UMOCTI YYEHUA, BblIPAXKEHHOIO B npe06nap,aH|/||/| y‘-lGGHO-I'IO3HaBaTeJ'IbeIX MOTUBOB;

* BbIPaXXEHHOWN YCTOMUYMBOMN y4eOHO-NO3HABATENbHON MOTUBALUMN YUEHNS;

* YCTOMYMBOrO y4eOHO-NO3HABATENBHOIO MHTEPECA K HOBLIM 06LMM Cnocobam pelueHus 3aau.

MeTanpeameTHble:

B cchepe perynsatMBHBbIX YHUBEpPCanbHbIX Y4eOHbIX 4ENCTBUN yYaLLUXCS:

* M1aHMPOBaTbL CBOW AENCTBUS B COOTBETCTBUM C MOCTABNEHHON 3aa4Yen N YCNOBUSIMUN €€
peanusaunu, B TOM YnCre BO BHYTPEHHEM MMaHE;

* YUNTbIBaTb YCTAHOBIEHHbIE NPaBUNa B NNaHNPOBaHNM U KOHTpone cnocoba pelleHuns;
* OCYLL,ECTBNSATb UTOrOBLIV U NOLLAroOBbLIN KOHTPOMb MO PeE3ynbTaTy;

* OL|eHMBaTb NPaBUIbHOCTb BLINOMNHEHWS AENCTBUS HA YPOBHE ajeKBaTHOW PETPOCTNEKTUBHOMN
OLEHKN COOTBETCTBUSA pPe3ynbTaToB TPeOOBaHUSAM SaHHOW 3a4a4n 1 3a4a4HON o6nacTu;

* a4eKBaTHO BOCTPVMHUMATD NPEANOXKEHNS U OLEHKY YUUTENEN, TOBAPULLEN, POAUTENEN U APYTNX
noaen;

* pasnu4aTtb cnocob n pesynbTaT AENCTBUS.

O6yyarowulicss nOay4UM 803MOXHOCMb HaY4YUMCS:

* B COTPYAHUYECTBE C yYMTENEM CTaBUTb HOBbIE y4ebHble 3a4auu;

* MPOSIBNSATbL NO3HABATENbHYIO UHALMATUBY B y4eOHOM COTPYAHNYECTBE;

* CaMOCTOSITENbHO aJeKBaTHO OL|EHMBATb NPaBUbHOCTL BbINOMHEHUS AENCTBUS U BHOCUTb
Heo6XoAMMbIE KOPPEKTUBLI B UCMOMHEHME Kak Mo XOAY €ro peanuaauum, Tak U B KOHLUE AENCTBUS.

B cthepe no3HaBaTenbHbIX YHUBEPCANbHbIX YYEOHbBIX AENCTBUNA YYaALLUXCS:

* OCYLLUECTBNATE NOUCK HEOOXOAUMON MHDOPMALUA AN BbINONHEHNS BHEYYEOHbIX 3a4aHNI C
ncnonb3oBaHNeEM y4ebGHOM NUTepaTypbl U B OTKPLITOM MHPOPMaLMOHHOM NPOCTPaHCTBE,
SHUWMKIONEAMNiA, CNPaBOYHMKOB (BKIOYAs SMEKTPOHHbIE, LMPPOBbIE), KOHTPONMUPYEMOM
npocTpaHcTBe



MHTepHeTa;

* OCYLLUECTBNATL 3annck (hukcayuio) BeiIBOPOUHON MHhopMaumm 06 OKpyxatoem mupe n o cebe
CamomMm, B TOM YNCIE C NOMOLLbIO UHCTPYMeHTOB UKT;

* CTPOUTb COOOLLEHUS], NPOEKTLI B YCTHOW M MUCbMEHHON hopme;
* NPOBOAUTbL CPaBHEHME 1 Knaccmdukaumio nNo 3ajaHHbIM KPUTEPUSIM;
* yCTaHaBNMBaTb NPUYMHHO-CNEACTBEHHbIE CBS3W B M3y4aeMOM Kpyre SBNEHWN;

* CTPOUTb paccyaeHusi B oopme CBSA3M NPOCTLIX CyXKAEHNA 06 0O6BEKTE, ero CTPOEHW, CBOMCTBAX
N cBA3aX;

O6yyarowuicst NOay4YUM 803MOXHOCMb Hay4YUMbCS:

* OCYLLECTBNATb PaCLIMPEHHbIA NOWUCK MHEPOpMaLMK C UCMONb30BaHNEM pecypcoB BubnunoTek un
cetn VIHTepHerT;

* 3anncbiBaTb, PUKCUMPOBATL MHPOPMALMIO 06 OKPY’KaIOLMX ABMEHNSIX C MOMOLLbIO MHCTPYMEHTOB
WKT;

* OCO3HaHHO 1 NPOUN3BONBHO CTPOUTb COOBLLEHNS B YCTHOW 1 NUCbMEHHON hopme;

* OCyLLEeCTBNATL BbIGOp Hanbonee acpdekTMBHBIX CNOCOBOB peLLEHNS 3aa4 B 3aBUCUMOCTU OT
KOHKPETHbIX YCMOBWUIA;

* CTPOUTBL NOTMHYECKOe PacCyXAEHNE, BKMIOYAKOLLEE YCTaHOBNEHNE NPUYMHHO-CINELCTBEHHbIX
CBA3en;

* MOTYT BbIMTU Ha TEOPETUYECKNI YPOBEHDb PELLEHMS 3a4a4: PELLUEHNE MO ONPEAENEHHOMY Many,
BNajEeHUe OCHOBHbIMW NPUEMaMM PELLEHNS, OCO3HAHUSA AESATENBHOCTY MO PELLEHMIO 3a4a4N.

B cchbepe KOMMYHUKATUBHbBIX YHUBEPCANbHbLIX YY4EGHbIX AEVCTBUN YUYaLYMXCS:

* a4eKBaTHO NCMONb30BaTh KOMMYHUKATUBHbIE, MPEXAEe BCEro - peyeBble, CPeACTBa ANS peLleHns
Pa3snUYHbIX KOMMYHWUKATVBHbIX 3a4a4, CTPOUTb MOHOMornyeckoe coobLieHne, BnageTb
Ananornyeckon hopMon KOMMYHUKaLMK, UCNOMb3ys, B TOM YMACNE CPeacTBa U MHCTPYMeEHTbI VKT n
AWNCTaHUMOHHOTO 06LUEeHUS;

* ONYyCKaTb BO3MOXHOCTb CyLLECTBOBAHMWS Y NIOAEN PasnUYHbIX TOYEK 3pEHNS, B TOM YNCNE He
COBMajaloLWwmx ¢ ero CO6CTBEHHON, U OPUEHTUPOBATLCS HA MNO3ULMIO NapTHepa B O0LWEHNN 1
B3aUMOENCTBUN;

* YUNTbIBATb Pa3HblE MHEHMS U CTPEMUTLCS K KOOPAMHALMW PasnnYHbIX MO3ULMIA B COTPYAHUYECTBE;
* popMynunpoBaTe COGCTBEHHOE MHEHWNE Y MO3ULMIO;

* AOroBapuBaTbCs U NPUXOAUTL K OBLLEMY PELLIEHMIO B COBMECTHOMN AEATENBHOCTU, B TOM YACHNE B
CUTyaLUn CTONKHOBEHWS! MHTEPECOB;

O6yyvarowulicss NOayYUM 803MOXHOCMb Hay4YUMbCS:

* YUUTBLIBATb U KOOPAMHUPOBATL B COTPYAHUMECTBE OTNNYHBIE OT COOCTBEHHOWM NO3ULMKN 4PYTNX
noaen;

* YUYNTbIBATb Pa3Hble MHEHWS U MHTEPECHI U 060CHOBLIBATE COGCTBEHHYIO NO3NLMIO;
* NOHMMAaTb OTHOCUTENBHOCTL MHEHUIA U NOAXOA0B K PELLEHNIO NPoBnembl;

* apryMeHTMpOBaTb CBOKO MO3NLMIO U KOOPAVHUPOBATbL €€ C NO3ULUSMU NapTHEPOB B
COTPYAHUYECTBE NpU BbIpaboTKe OOLLErO peLlleHns B COBMECTHON AEATENBHOCTH;

* 3a4aBaTb BOMPOCHI, HEOOXOAUMbIE ANS OpraHM3aunn COOCTBEHHON AEATENBHOCTU U
COTPYLHNYECTBA C NapTHEPOM;

* OCYLL,ECTBNATb B3aUMHbIA KOHTPOIb 1 OKa3blBaTb B COTPYAHUYECTBE HEOBXOANMYIO
B3aMMOMOMOLLb.



MpeameTHble:

- OPMEHTNPOBATBLCA B ABMEHUAX N OGBEKTAX OKPYXKAKOLLErO MUPA, 3HATb MPaHMULbl UX
NPUMEHUMOCTN;

- NOHMMAaTb onpeaeneHns U3NYECKUX BEMUYMH 1 MOMHUTL onpeaensiowme hopmyrbl;

- MOHMMATb KakuM PU3NYECKUM MPUHLMMNAM 1 3aKOHAM NOAYMHSIIOTCA TE UMW UHbIE 0BBEKTBI U
SBNEHNS NPUPOAbI;

- 3HaHVE MOAENM NOMCKa PELLEHNI ANS 3a4a4 N0 PU3MKE;

- 3HaTb TEOPETUYECKNE OCHOBbLI MaTEMAaTUMKM.

- NpUMeYaTb MOAENN SBNEHNIA U 06 BLEKTOB OKPY>KaIoLLEro MUpPa;

- aHanM3npoBaTb YCMNOBUE 3ajauu;

- nepedopMynmnpoBaTh 1 MOAENNPOBATb, 3aMEHSATL UCXOAHYIO 3ajady ApPYrou;
- COCTaBMSATb MNaH peLUeHNs;

- BbIABUraTh U NPOBEPATb NPeAnaraemMble 4N PELUEHNS TMNoTesbl;

- BnaageTtb OCHOBHbIMN YMCTBEHHBIMW onepaunamMmun, CoCtaBnAlLWLMMN MOUCK peLUeHNA 3ajaun.

CopepxkaHue nporpamMmMmbl BHEYPOUHOMN OeATESNILHOCTU

7 Kknacce

BeegeHue. BeogHoe 3aHsaTMe. Llenn n 3agaun kypca. TexHmka 6e30nacHOCTU.
Ponb akcnepumeHTa B XXM3HU YenoBeKa.

Teopus: \3yunTb OCHOBbBI TEOPUM NOrpelHocTeN. [NorpelHoCTY NPAMBIX U KOCBEHHBIX N3MEPEHN,
MaKCMMarnbHas NOrpeLHOCTb KOCBEHHbIX U3MEPEHUIA, YUYET NOrPELLUHOCTEN U3MEPEHUIA NPY
nocTpoeHun rpachmkoB. MNpencTaBneHne pesynbTaToB N3MepeHun B popme Tabnuy n rpadnkos.

lMpakmuka: OCHOBbI TEOPUWN NOTPELLHOCTEN NPUMEHSITE MPY BbINOMHEHWUIN 3KCNEPUMEHTANbHBIX
3ajad, npakTuieckux paboT. (c ucnonb3oBaHuem o6opyaoBaHus «Touka pocTa)

Xapakmepucmuka 0CHO8HbIX eudoe GesmesibHoCmu:

MpuBOAUTL NPUMEPDLI OO BEKTOB M3ydeHMs hU3MKM (prsnueckmne SBNeHus, MU3NYECKoe TENO,
BeLwecTso, hmnsnueckoe none). Habnwaatb 1 aHann3npoBaTh r3ndeckme siBneHns (brukcuposaTb
N3MEHEHUS1 CBONCTB OOBLEKTOB, CPaBHMBATL MX U 0606w aTh). Mo3HAKOMUTBLCS C
3KCMEepUMEHTaNbHbIM METOAOM uccneaoBaHmsa npupoabl. C6opka npmbopoB 1 KOHCTPYKLUIA.
Vcnonb3oBaHne nsmeputenbHbix Nprbopos. BeinonHeHne nabopaTopHbIX U NpakTudeckux pabor.
[dnarHocTuka n ycTpaHeHne HeMCnpaBHOCTEN

npnbopoB. BbiCTpanBaHne rmnoTe3s Ha OCHOBAHMM UMEIOLLMXCS AaHHBIX.
MexaHuka.

Teopusi: PaBHOMEpPHOE N HEpaBHOMEpPHOE ABWXeHMe. [padudeckoe npeacTaBneHne ABKEHUS.
PelweHue rpadunuecknx 3agad, pacyeT nyTu 1 CpeaHen CKOPOCTU HEPABHOMEPHOTO ABUXKEHUS.
MoHsATME MHEPUMM 1 MHEPTHOCTU. LleHTpobexHas cnna. MNpumeHeHne JaHHbIX PUNYECKMX MOHATUN
B XXM3HEAEATENbHOCTN YenoBeka. Cyuna ynpyrocTtu, cuna TpeHus.

lMpakmuka: NccneaoBaHne 3aBUCUMOCTU CUIMbl YNPYroCTH, BOSHUKAIOLWEN B MPY>XUHE, OT CTEMNEHU
aecdopmauyum npyxuHbl. OnpeaeneHne kosddurumeHTa TpeHns Ha TpubomeTpe. (¢
MCnornb30BaHMeM 060pyaoBaHUA «Touka pocTa»)



VceneposaHue 3aBMCMMOCTY CUIMbl TPEHUS OT CUMbI HOPMANBbHOrO AABMEHNS.
Xapakmepucmuka 0CHO8HbIX eudoe GesmesibHoCmu:

AHanus Tabnuy, rpacdukos, cxem. Monck 06bACHeHNS HabngaembiM cOObITUAM. OnpeaeneHne
CBOMNCTB NpnBOPOB MO YepTeKam U MOAENAM. AHaNM3 BO3HMKAOLWMNX NPOGNEMHBIX CUTYaLUA.
MsobpakaTb CMCTEMY KOOPAMHAT, BbIGUPAaTb TENO OTCYETA U CBA3bIBATE €0 C CUCTEMON
KOOpAUHaT. Vicnonb3oBaTb CUCTEMY KOOPAMHAT AN U3YYEHMS NPSMOMMHENHOMO ABMXKEHNUSA Tena.
Co6opka npnbopoB 1 KOHCTPYKUMUIA. Mcnonb3oBaHne U3MEPUTENbHBIX NPNOOPoB. BeinonHeHne
nabopaTopHbIX U NpakTUYECKNX paboT (¢ ncnonb3oBaHUeM o6opyaoBaHust « Touka pocTan).
JnarHoctuka n ycTpaHeHue HeucnpaBHocTen NpnbopoB. BeicTpanBaHue rmnotes Ha OCHOBaHWK
NUMEeIoOLWUNXCH AaHHbIX. KOHCTpynpoBaHue n mogenupoBaHme. BeinonHeHne 3aaaHum no
YCOBEPLUEHCTBOBaHMIO Npubopos. Pa3paboTka HOBLIX BAPMAHTOB onbiToB. Pa3paboTka 1 npoBepka
METOAWNKM SKCMEPUMEHTanNbHON paboThl. PaboTta B Manbix rpynnax. AHanu3upytoT, BeiGrpaioT 1
060CHOBLIBAIOT CBOE peLueHune, aencTeus. NpeacTaBneHne pesynbTaToB NapHON, rpynnoBon
DesATeNbHOCTU. YyacTue B Auanore B COOTBETCTBUM C NPaBunaMy pe4eBOro NoBeAeHs.

I nppocraTuka.

Teopusi: 3akoH Apxmnmega, 3akoH NMackans, rmapoctaTtnyeckoe gaBneHne, coobLlatrowmecs cocyabl,
rMapaBnuyeckne MaLluHbI.

lMpakmuka: 3a0a4u. BbITaNKMBaOLAA CUMa B pasnnyHbiX cucTemax; npubopbl B 3agadax
(coobatomecs cocyabl, NMAPaABIUYECKME MALLUMHDI, pblyary, 6noku). SkcnepMmeHTanbHbIe
3ajaHus:

1)nsmepeHune cunbl Apxumega, 2)UsMmepeHmne MOMeHTa CUnbl, AEACTBYIOLLErO Ha pblyar,
3)msmepeHne

paboTbl CUnbl YNPYrocTu Npu NoAbLEME rpy3a C MOMOLLbIO NMOABUXHOIO U HENOABIKHOTO 6roka.(c
ucnonb3oBaHueM o6opyaoBaHUs «TouKka pocTan)

Xapakmepucmuka 0CHO8HbIX eudoe GesmesibHoCmu:

AHanus Tabnuy, rpacdukos, cxem. MNMonck 06bACHeHNS HabngaembiM cobbiTusim. C6opka npndopos
N KOHCTPYKUMI. Vicnonb3oBaHne nsmeputenbHbiX NprbopoB. BeinonHeHne nabopaTopHbIX U
npakTnyecknx paboT. narHocTika 1 ycTpaHeHne HeucnpaeHocTen npubopos. BeicTpanBaHue
rMNOTE3 Ha OCHOBAHMN MMEIOLMXCH AaHHbIX. KOHCTpympoBaHue n mogenvposaHne. PaboTa B
ManbIxX rpynnax. AHanM3npyoT, BbIGUpatoT n 06OCHOBLIBAIOT CBOE pPELLEHUNE, LENCTBUS.
MpeacTaBneHne pesynbTaToB NAPHON, FPYNNOBON AE€ATENBHOCTU. [1OATOTOBKA COOBLLEHN K
AOKNaAoB. YyacTve B guanore B COOTBETCTBMU C NpaBuniaMm pe4eBoro NoBeAeHUs.

CraTuka.

Teopus: bnok. Pbivar. PaBHoBecue TBepAbIx Ten. Ycnosuda pasHosecus. MomeHT cunbl. [Npasuno
MOMeHTOB. LIeHTp TaxecTu. ViccnegosaHne pasnuyHbiX MexaHndeckux cuctem. KombuHmposaHHble
3a4a4u, UCNomnb3ys YCNOBUA PaBHOBECHUS.

lpaxkmuxka: 3rotoeneHune paboTaroLen cuctemol 6r10KoB.
Xapakmepucmuka 0CHO8HbIX eudoe GesmesibHoCmu:

AHanus Tabnud, rpacdukos, cxem. Mounck 06bACHeHNs HabngaembiM cOObITUAM. OnpeaeneHne
CBOMNCTB NpnBOPOB MO YepTekam U Modensm. AHaNM3 BO3HUKAOLWMNX NPOGNeMHBIX CUTYaLWiA.
HabniogaTte AeNCTBUE NPOCTLIX MEXaHM3MOB. [MO3HaKOMUTLECA € HU3NYECKON MOLEbIO
«abconioTHO TBEPAOE TeNO». PelwaTb 3a4a4m Ha NPMMEHEHNE YCNOBMsA(NpaBuna) paBHOBECUS
pbidara. [puMeHsTb ycnosue (NPaBuno) paBHOBECUS pbiMara Ansd 06bACHEHNSA 4eNCTBUS
pPasnMYHbIX MHCTPYMEHTOB, UCTMONb3YEMbIX B TEXHUKE 1 B BbITy. CHOpKa NpnGopoB 1 KOHCTPYKLUNA.
Vcnonb3oBaHne nsmeputenbHbix npnbopos. BeinonHeHre nabopaTopHbIX 1 NpakTu4eckux pador.
OuarHocTtuka n

yCTpaHeHue HencnpaBHoCTen NpmbopoB. BbicTparBaHne rmMnoTes Ha OCHOBAHUW UMEIOLLXCS
JaHHbIX. KOHCTpYpoBaHue 1 MoaenMpoBaHne. BoinonHeHne 3agaHunii no yCOBEPLLEHCTBOBAHMIO
npnbopo. Pa3paboTka HOBbIX BapUaHTOB ONbITOB. PaspaboTka n npoBepka MeTOANKN
3KCNePUMEHTaNbHON PaboThl.



Pa6oTa B Mmaneix rpynnax. AHanmM3upyoT, BblonpaloT n 060CHOBBIBAKOT CBOE peLleHne, LENCTBIS.
MpeacTaBneHne pesynbTaToB NAPHON, FPYNNOBOM AE€ATENBHOCTU. [1OATOTOBKA COOBLLEHN U
AoknaaoB. OCyLLeCTBNAIOT CAMOOLEHKY, B3aUMOOLIEHKY AeATeNbHOCTU. YyacTue B guanore B
COOTBETCTBUM C NPaBUamMyn pe4eBOro NoBeAEHNS.

8 knacc

TennoBble ABNeHUNA.
Tennoeoe pacwmpeHue Ten. MNpouecchl NaBnNeHNs 1 OTBEPAEBAHUS, UCNIAPEHUS U
KOHAeHcauuwn. Tennonepegaya. BnaxHoCTe BO3ayxa Ha pasHbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. HabnogeHne TasHus neaa B Boge. 2. CKOPOCTM UCNAPEHUS Pa3NTUYHbIX
xngkocten. 3. Tennoeble agBuratenu GyayLiero.

JlabopamopHbie pabomei (¢ ucnonb3oBaHUEM obopyaoBaHua «Touka pocTtar). 1. ameHeHus
ANWHbI TENa Npy HarpeesaHumn n oxnaxaeHnn. 2. OTnueka napadnHOBOro congaTuka. 3.
HabniogeHuwe 3a nnaBneHnem nbga 4. OT Yero 3aBUCUT CKOPOCTb UCMAPEHUS XUAKOCTU? 5.
HabniogeHue TennonpoBOAHOCTY BOAbI Y BO3AYXa.

Xapakmepucmuka 0CHO8HbIX eudoe GesmesibHoCmu:

CamocTosTenbHO hOpMynMpyloT NO3HABaTENbHYIO 3a4a4y. YMEIOT C MOMOLLBIO BONPOCOB 406bIBaThb
HeLOCTaKLWy NHopMauui. Mcnonb3oBaHne N3MepUTENbHbBIX NPNGOPOB. BeinonHeHne
nabopaTopHbIX U NpakTUIecknx paboT. AnarHocTmka u ycTpaHeHe HENCNPaBHOCTEN NPUOOPOB.
BeicTpanBaHue runoTes Ha OCHOBAHWUM UMEIOLUMXCH AaHHbIX. KOHCTPYNpoBaHWe n MojenMpoBaHme.

BbinonHeHve 3agaHnii No yCOBepLUEHCTBOBaHMIO NpnbopoB. Pa3paboTka HOBbIX BAPUAHTOB OMbITOB.
PaspaboTka n npoBepka METOLNKM SKCMEPUMEHTaneHon paboThl. PaboTa B ManbIx rpynnax.
AHanusumpytoT, BbIGUpatoT 1 060CHOBLIBAIOT CBOE peLueHne, aencteuns. MNpeacraeneHne
pe3ynbTaToB NApPHOW, rPyrnnoBoOn AEATENbHOCTW. YYacTve B gmarore B COOTBETCTBUM C NpaBunamm
pe4eBoro

noseaeHNs.
AnekTpuyeckue ABNEHUs.

Mukpomup. Moaenu atoma, cylwecTBoBaBLLME A0 Hadana XIX. MIcTopus oTKpbITUS U AeNCTBIUS
ranbBaHNYECKOro anemeHTa. Mctopus cosgaHus anekTpopopHon mawwmHel. OnbiT BonbTa.
OnNeKTPUYECKUIA TOK B 3MEKTPONUTaX.

Lemoncmpauvuu: (¢ ncnonb3oBaHnem obopyaoBaHusa «Touka pocTar)
1. Mogenu atomoB. 2. FanbBaHNYECKME SNEMEHTLI. 3. DNekTpodopHon
mMawwuHbl. 4. OnbiTbl BonbTa 1 ManbeaHwn.

JlabopamopHseie pabombi: 1. Co3aaHne ranbBaHUYECKNX SIEMEHTOB U3 NOAPYYHbIX CPeACTB. 2.
ONeKTPUYECKUA TOK B XXUAKOCTAX CO3A4aHNSA «30M0TOr0 KIIOUUKa» .

XapaKmepuchKa OCHOBHbIX BUAOB AE€ATENbHOCTW:

YNpaensioT CBOEN NO3HABATENBHOWN N YY4EOHOM AeATENBHOCTBIO NOCPEACTBOM NOCTAHOBKN LIENEN,
NNaHMPOBaHNS, KOHTPONS, KOPPEKLUN CBOUX JENCTBUNA N OLEHKN YCMELHOCTU YCBOEHWS.
CpaBHuBaloT cnocob 1 pesynbTaT CBOUX LENCTBMIN C 06pa3sLIOM - NMCTOM COMPOBOXAEHUS.
OB6HapyxmBaloT OTKNOHeHNs. O64yMbIBaIOT NPUYMHBLI OTKNOHEHMI. OCYLLECTBMSAIOT CAMOKOHTPOMb 1

B3aVMOKOHTPOrMb. Mcnonb3oBaHue namepuTenbHbIX NpubopoB. BeinonHeHne nabopaTopHbIX 1
npakTnyecknx paboT. narHoctrka 1 ycTpaHeHne HeucnpaeHocTen npubopos. BeicTpanBaHue
rMNOTE3 Ha OCHOBAHMWWN MMEIOLMXCH AaHHbIX. KOHCTpyMpoBaHne n mogenvpoBaHume.

3neKTpo MarHUTHbIe ABIeHUA.



MarHuTHOe none B BewecTtBe. MarHmtHas aHomanusi. MarHuTHble Gypu. PasHoBUAHOCTY
3NEeKTPOU3MEpPUTENbHBIX NPUBOPOB. PasHOBUAHOCTA 3NeKTPOABUraTeNen.

HemoHecmpayuu (¢ ucnonb3oBaHuem ob6opyaoBaHusa «Touka pocta»): 1. HarnagHocTb
noBeAeHNS BELECTB B MarHuTHom none. 2. [NpeseHTayun o

MarHUTHOM none 3eMnun N 0 MarHUTHbIX Bypsax. 3. lemMoHCTpaymst pasHOBUAHOCTEN
3NEeKTPOU3MepPUTENbHBIX NPUBOPOB. 4. HarnsagHOCTb Pa3HOBUAHOCTEN 3NEKTPOABUraTENEN.

JlabopamopHbie pabomsi: 1. iccnepoBaHne pasnuyHbIX SNEKTPOU3MEPUTENBHBIX NPUOOPOB.
Xapakmepucmuka 0CHO8Hbix eudos GesmesibHoCmu:

YNpaensioT CBOEN NO3HABATENBHOWN N Y4EOHON AeATENBHOCTLIO NOCPEACTBOM NOCTAHOBKM LIENEN,
NNaHMPOBaHNS, KOHTPONS, KOPPEKLUN CBOUX JENCTBUN N OL|EHKN YCMELHOCTA YCBOEHWS.
CpaBHuBatoT cnocob n pesynbTaT CBOUX LENCTBMN C 06pa3sLIOM - NUCTOM COMPOBOXAEHUS.
OB6HapyxumBaloT OTKNOHeHNs. O64yMbIBaIOT NPUYMHBLI OTKNOHEHMI. OCYLLECTBMSAIOT CAMOKOHTPOMb 1

B3aVMOKOHTPOIb.
OnTuyeckue aABneHus.

McTouHMKM cBETA: TENMOBbIE, MIOMUHECLEHTHBIE, UCKYCCTBEHHbIE. M3roToBNEeHMe kamepsbl - 06Ckypa
N uccnejoBaHne n3obpaxeHusi ¢ noMoLpio Mogenu. MHOrokpaTHoe usobpaxeHue npeameTa B
HECKOTbKUX NITOCKUX 3epkanax. MI3aroToBUTb NEPUCKON U C €r0 MOMOLLbIO NPOBECTU HAGMNIOAEHNS.
MpakTyeckoe UCNONb30BaHNE BOTHYTbIX 3epkarn. 3puUTenbHblE UNMIO3UN, MOPOXAAEMblE

npenoMmneHnem ceeTa. MI/Ipa)KI/I. Pa3BuTre BONOKOHHOW ONTMKKW. VIcnonb3oBaHWe 3aKkOHOB CBeTa B
TEXHUKE.

Hemoncmpayuu(c ncnonb3oBaHnem o6opyaoBaHus « Touka pocTa»)
1. PasnuuHble UCTOUHMKN CBETA. 2. N300paxeHune npeameTa B HECKOMNbKNX

NNOCKMX 3epkanax. 3. M3o0paxkeHne B BOrHyTbIX 3epkanax. 4. MIcnone3oBaHne BONOKOHHON OMTUKNA.
5. YcTponceteo hoToannapaTos, KWHOMPOEKTOPOB, Kanenaockonos.

JlabopamopHbie pabomsi: 1. I3roToBneHne kamepsbl - 06CKypa u nccrneaoBaHue n3obpaxkeHns
nomoLlbto mogenu. 2. MNpaktuyeckoe npumeHeHne Nnockmx sepkan. 3. MNpakTnyeckoe
MCMONb30BaHNE BOTHYThIX 3epkan. 4. 3rotoBneHne nepuckona n HabnioaeHNsa ¢ NOMOLLbIO
mMoaenu.

Xapakmepucmuka 0CHO8HbIX eudoe GesmesibHoCmu:

YNpaensioT CBOEN NO3HABATENBHOWN N YH4EOHON AeATENBHOCTLIO NOCPEACTBOM NOCTAHOBKN LIENEN,
NNaHMPOBaHNS, KOHTPOIS, KOPPEKLUN CBOUX JENCTBUN N OLEHKN YCMELIHOCTY YCBOEHWS. BbigensioT
1 OpMYNUPYIOT NO3HaBATENbHYIO Lienb. BblaensaioT KONMYECTBEHHbIE XapaKkTEPUCTUKN 0B BEKTOB,
3ajaHHble crnoBamu. MpYHYMAIOT NO3HABATENbHYIO LiEMb U COXPAHSIOT €€ NPU BbINONHEHWM

yueOHbIX Aenctemin. OCoO3HaOT CBOU JeACTBUS. VIMEIOT HaBbIKN KOHCTPYKTMBHOIO 06LLEHMS B MarbIX
rpynnax.

YenoBek u npupoaa

ABTOMAaTUKA B HaLIel »U3HU. [prMepbl MCNOMNb30BaHNSA aBTOMATUYECKNX YCTPONCTB B HayKe, Ha
npounssogcTee 1 B 6biTy. Cpeacrtea ceBA3n. Pagno 1 TeneengeHne. AnbTePHATUBHbBIE UCTOYHUKM
SHepruun. Buapbl anekTpoctaHyuin. Heo6xoaMMOCTE SKOHOMUN NPUPOLHBIX PECYPCOB 1
NCMNONb30BaHUSA, HOBbIX 3KONMOTMYHbIX M 6e30nacHbIX TEXHOMOrMA. Hayka 1 6€30nacHOCTb N0 en.

Hemoncmpauvuu: 1. choTomaTepuansl U Cnangbl No TEME.
JlabopamopHbie pabomsi: 1.M13ydeHne LENCTBN CPEACTB CBA3N, Paano U TENEBUAEHNS.
Xapakmepucmuka 0CHO8Hbix eudoe GesmesibHoCmu:

CamocToaTenbHO OpMyNMPYIOT NO3HABATENbHYIO 3agady. YMET (MNK passmnBatoT) CNOCOBHOCTb ¢
MOMOLLbIO BONPOCOB f00bIBaTh HEAOCTAIOLLYIO MHpOpMALKIO.



9 knacc

KuHemaTtuka

Cnocobbl onucaHnsa MexaHU4eckoro asmxeHus. Cncrtema otcueTa. [NpsMONUHENHOE ABWDKEHWE.
MpaMOnVHENHOe paBHOMEPHOE ABIDKEHME MO NNOCKOCTU. [NepemMeLeHme n CKopocTb Npu
PaBHOMEPHOM MPAMOSNIMHENHOM ABIDKEHWUM NO NNockocTh. OTHOCMTENBHOCTb ABMXEHNA. CrnoXeHne
ABwxeHun. MNprHYun He3aBmcumocTy aBmxeHnid. KpuesonuHenHoe geuxeHue. [ismxeHne Tena,
BGpPOLIEHHOrO NOA YrIOM K FOPU3OHTY. PaBHOMEPHOE ABUXKEHNE NO OKPYXXHOCTU. YTNoBas CKOPOCTb.
Mepwnog nyacToTa BpaileHns. CKopoCTb

N YCKOPEHMWE MPY paBHOMEPHOM ABUXEHUN MO OKPYXKHOCTN.
JlabopamopHbie pabombi(C NCNONb30BaHUEM 060PYAOBaHUA « TOUKA pocTan).
M3yueHue gBrxeHns csoboaHO NajailoLero Tena.

M3yueHune gBUXKEHNA MO OKPY>KHOCTK.

lpumepHbie memMbi NMPOEKMHbIX U uccriedosamernsCcKkux pabom:

OnpeaeneHne CKOPOCTN PaBHOMEPHOIO ABIDKEHWS NPU UCMONb30BaHUM TpeHaxepa «berosas
AOPOXKKa».

McTopurueckas peKOHCTPYKLMS ONbITOB [anunes no onpeaeneHnto yCKopeHns cBo604HOro nageHns
Ten.

MpuHUMnbl paboTbl NPUBOPOB AN N3MEPEHUS] CKOPOCTEN U YCKOPEHWIA.
MpumeHeHne cBoBOLHOrO NageHnsa aNs U3MEPEHUSA peakyun YenoBeka.
PacueT TpaekTopum ABMKEHUS NepPCoHaXen pacckasos P.Pacns.

Xapakmepucmuka 0CHO8HbIX U008 0essmenbHOCMU. UTEHNE N 00CYXAEHNE TEKCTA CTaTeN
WHTEPHET-CanTOoB, 06CyXaeHe AOKNAA0B 1 NPE3EHTALUN, COCTABNEHNE U PELUEHNE 3a4au,
obcyxaeHne cnocobos pelueHus (nogrotoska k OIS no dusmke).

OuHamuka

MHepuymnanbHble cuctembl oTcueTa. Cuna. 3akoHbl HbloTOHA. [BUXEHME Tena noj AeNCTBUEM
HECKOMbKMX cun. [ABMKEHNE CUCTEMBI CBSA3AHHbLIX TeMN. [MHAMUKa PaBHOMEPHOIO ABUKEHMWS
MaTepPManbHOM TOYKKN MO OKPYXHOCTU. Knacckl cun. 3akOH BCEMUPHOTO TATOTEHUS. [ABUXKeHNE
nnaHeT. ICKyCCTBEHHbIE CMYTHUKN.

ConHeuHas cuctema. Mictopus paseutus npencraeneHnin 0 BceneHHon. CTpoeHue 1 aBoniouus
BceneHnHon.

JlabopamopHbie pabompi(C NCNONb30BaHUEM 060PyAOBaHUA « TOUKA pocTan):

M3amepeHue macchl Tena ¢ NCMONb30BaHNEM BEKTOPHOIO PasnoxeHns cunbl. MsydeHne knHemaTukm
N AVHaMUWKN PaBHOYCKOPEHHOIO ABWKEHMSA (Ha npuMepe mawmnHbl ATByaa). U sydeHue TpeHus
CKOMNBXEHWNS.

lMpumepHbie memMbi NMPOeKMHbIX U uccriedosamernsCcKkux pabom:

WcTopurueckas peKoHCTPYKLUMS onbiToB KynoHa u AMOHTOHa MO ONpeAENEHMI0 BENMYUHBI CUMbI
TPEHUs cKonbXeHwsl. MNepBble NCKYCCTBEHHbIE CMYTHUKU 3eMnn.

Kak oTnu4aloTcs mexaHudeckmne npoLeccobl Ha 3emre OT MeXaHNYeCKNX NPOLLEeCCOB B KOCMOCE?
Tena ConHeyHon cuctembl. OTKPBITUS HA KOHYMKE nepa.

Xapakmepucmuka 0CHO8HbIX 8udoe 0essimenibHOCMU: UTEHNE N 00CYXAEHNE TEKCTA CTaTeN
WHTEpPHET-CanToB, 06CyXaeHe AOKNAA0B 1 NPE3EHTAUUN, COCTABNEHNE U PELUEeHne 3ajau,
obcyxaeHne cnocobos pelueHuns (nogrotoska k OIS no dusmke).



MMnynbc. 3akOH COXpaHeHUA nMnyrnbca

Mmnynbc. M3meHeHne nmnyneca MaTepuanbHon Toukn. Cnuctema ten. 3aKOoH COXpaHeHUst
UMMynbca.

lpumepHbie memMbi MPOEKMHbIX U ucciedosamernsCcKkux pabom:

PeaktusHoe aswkeHune B npupoae. Paccneagosanue OTIT ¢ nOMOLLbIO 3aKOHa COXpPaHEHNs
UMnynbca.

Xapakmepucmuka 0CHO8HbIX sudoe 0essmennbHOCMU: UTEHNE N 00CYXAEHNE TEKCTA CTaTeEN
WHTEPHET-CanNTOoB, 06CyXaeHe AOKNAA0B 1 NPE3EHTAUUN, COCTABMNEHNE U PELLUEHNE 3a4au,
obcyxaeHne cnocobos pelueHuns (nogrotoska k OIS no dusmke).

Cratuka

PasHoBecune Tena. MomeHT cunbl. YCnoBust paBHOBECUA TBEPAOro Tena. [pocTble MexXaHU3Mbl.
JlabopamopHbie pabombi(C NCNONb30BaHUEM 060PYAOBaHUA « TOUKA pocTan).
OnpegeneHne LUEHTPOB Macc pasnuuHbIX Ten (Tpu cnocoba).

lpumepHbie memMbi NMPOEKMHbIX U uccriedosamernsCcKkux pabom:

MpUMeHeHNE NPOCTbIX MEXAHW3MOB B CTPOUTESNLCTBE: OT 3eMNSIHKM A0 HeGockpeba. ViccneaosaHue
KOHCTPYKLUW BENOCUNEAA.

Xapakmepucmuka 0CHO8HbIX 8udoe 0essmenibHOCMU: UTEHNE N 00CYXAEHNE TEKCTA CTaTeN
WHTEPHET-CanToB, 06CyXaeHe AOKNAA0B 1 NPE3EHTAUUN, COCTABNEHNE U PELUEHNE 3a4au,
obcyxaeHne cnocobos pelueHuns (nogrotoska k OIS no dusmke).

MexaHuuyeckune Kone6aHUst U BOMHbI

MexaHuueckue konebaHus. MNpeobpasoBaHne 3HEPTUN NPU MEXAHUYECKUX KOonebaHusX.
MaTemaTU4eCKnin 1 NPYXUHHBIN MasTHUKA. CBOGOAHbIE, 3aTyXaloWne 1 BblHY>X4EHHble KonebaHus.
Pe3oHaHc. MexaHuveckne BonHbl. [nnHa 1 CKOPOCTb BOSHbI. 3BYK.

JlabopamopHbie pabombi(C NCNONb30BaHUEM 060PYyAOBaHUA « TOUKA pocTan).
M3yueHne konebaHnin HUTAHOTO MasiTHUKA.

lMpumepHbie memMbi NMPOeKMHbIX U uccriedosamesibCkux pabom:

CTpyHHbIE My3blKarbHbl€ UHCTPYMEHThI. KonebaTenbHble CMCTEMbI B MPUPOLE U TEXHUKE.

Xapakmepucmuka 0CHO8HbIX 8udoe 0essmenibHOCMU: UTEHNE N 00CYXAEHNE TEKCTA CTaTeN
WHTEPHET-CanToB, 06CyXaeHe AOKNAA0B 1 NPE3EHTAUUN, COCTABNEHNE U PELUEHNE 3ajau,
obcyxaeHne cnocobos pelueHus (nogrotoska k OIS no dusmke).

aneKTpOMaFHVITHbIe Korne6aHus U BOMHLI

MepemeHHbIn anekTpudecknin Tok. KonebateneHbln KOHTYP. BolHyXaeHHbIE N cBOGOAHbIE SM
kone6aHma. OM BOMHbI M NX CBONCTBA.

lpumepHbie memMbi NMPOeKMHbIX U uccriedosamernsckux pabom:

MpuHUMNBLI pagunocBasn U TeNeBMaeHUS. BnnsHune 3M n3nyyveHnn Ha XuBble OPraHn3Mbl.
M3rotoBneHune yCTaHOBKWN ANA AEMOHCTpayum onbitos no M.

SOnekTpomarHuTHoe nanydyeHme CBY-neun. Mictopndeckasa pekoHCTPyKLMS OnbITOB AMnepa.

Xapakmepucmuka 0CHO8HbIX 8ud0e 0essimenbHOCMU. UTEHNE N 00CYXAEHNE TEKCTA CTaTEN
WHTEPHET-CanToB, 06CyXaeHe AOKNAA0B 1 NPE3EHTAUUN, COCTABNEHNE U PELLUEHNE 3a4au,
obcyxaeHne cnocobos pelueHuns (nogrotoska k OIS no dusmke).

OnTuka

McTouHukm ceeTa. [encteumsa ceeTa. 3aKOH NPAMONMHEHOTO PacnpoCTpaHeHus cBeTa. 3akoH
oTpaxkeHus ceeTa. [ocTpoeHue n3obpaxeHuin B NNOCKOM 3epkane.



3aKOoH NpenomneHns CBeTa Ha NMOCKOWN rpaHnLe ABYX OAHOPOAHbIX MPO3pPaYHbIX CPEea.
MpenomneHue ceeTa B npuame. [ncnepcusa ceeta. FBneHne NonHOro BHYTPEHHETO OTPaXKEHUA.
JIMH3bI. TOHKME NNH3bI. [OCTPOEHE N300PaXKEHWNIA, CO34aBaEMbIX TOHKAMM NUH3aMN. a3 u
3peHne. OnTuyeckmne npubdopkbl.

JlabopamopHbie pabompbi(C NCNONb30BaHUEM 060PyAOBaHUA « TOUKA pocTan):
OKCnepMMeHTanbHas NPoBEpPKa 3aKoHa OTPaXKeHWs ceeTa.

M3amepeHue nokasaTens npenomneHns Boabl.

M3mepeHne hoKyCHOro paccTosiHus cobuparowen nnH3bI.

lMpumepHbie memMbi NMPOEKMHbIX U uccriedosamernsCcKkux pabom:

WcTopusa nccnefoBaHmsa CBETOBbBIX ABNEHWN.

McTopudeckas pekoHCTpyKUua Teneckona Manunes.

M3roToBneHmne kanemaockona.

Xapakmepucmuka 0CHO8HbIX 8ud0e 0essmenibHOCMU: UTEHNE N 00CYXAEHNE TEKCTA CTaTeN
WHTEPHET-CanTOoB, 06CyXaeHe AOKNAA0B 1 NPE3EHTAUUN, COCTABNEHNE U PELLUEHNE 3a4au,
obcyxaeHne cnocobos pelueHus (nogrotoska k OIS no dusmke).

Pusmka atoma u aTOMHOro sapa

CTpoeHune atoma. lNornoweHne n ucnyckaHmne ceeta atomamu. Ontudeckmne cnektpbl. OnbITbl
Pesepcdopaa. NnaHetapHaa mogenb atoma. CTpoeHne aTOMHOro sapa. 3apa40B0€e N MaccoBoe
yucna. AaepHble Cunbl. SHEPrUs CBA3M aTOMHbIX A4ep. 3akoH paanoakTUBHOro pacnaga. Anbda- u
GeTa-pacnagbl. [paBuna cmewleHus. AaepHole peakuymn. [leneHne n CUHTE3 saep. AaepHas
sHepreTuka. MctouHmkmn aHeprum ConHua u 3se3a. Pernctpauus saepHbix U3nydeHnin. BnvsiHne
pagnoakTUBHbBIX U3MYYEHWIN HA KUBbIE OpraHn3Mbl. [lo3umeTpusi. Skonorudeckne npobnemel
AAEPHON 3HEPTETUKM.

lpumepHbie memMbi MPOEKMHbIX U ucciedosamernsCcKkux pabom:
NcTopusa nsydeHumsa atoma.

MN3mepeHune KL conHeuHon 6aTapewn.

HeBnaumbie N3ny4YeHUs B CNEKTPEe HArpeTbIX Ten.

Xapakmepucmuka 0CHO8HbIX 8udoe 0essmenibHOCMU: UTEHNE N 00CYXAEHNE TEKCTA CTaTeN
WHTEPHET-CanToB, 06CyXaeHe AOKNAA0B 1 NPE3EHTAUUN, COCTABMNEHNE U PELUEHNE 3a4au,
obcyxaeHne cnocobos pelueHus (nogrotoska k OIS no dusmke).

PopMbI OpraHM3alum oépasoBaTeribHOro npouecca:
- rpynnosas;

- UHAMBMAYaTbHas;

- (bpoHTanbHas.

Bepywue TexHonoruum:

Mcnonb3yloTcs SMeMeHTbI CNeAyoLmMX TEXHOMNOMMIA: NpoeKTHas!, NpobnemHoro obyyeHuns,
NHPOPMALNOHHO-KOMMYHUKALMOHHAS, KPUTULECKOTO MbILLMNEHWS, NPoGneMHOro guanora, urposas.

OCHOBHble MeToAbl paboThl Ha ypoKe:

Beﬂ,yLIJ,VIMVI MeToaamMm 06yqu|/|$| ABNAOTCA: H&lCTVNHO-I'IOVICKOBOI;I, MeToa MaTemMaTunyecKkoro
MoAennpoBaHUA, aKCMOMAaTUYECKNI METOA,.

PopMbI KOHTpONSA:

Tak kak aToT KypC ABnA€TCA 4ONONMHUTENbHbBIM, TO OTMETKA B 6annax He cTaBuTCS.



Yyawuics yumTcsa oueHneaTb cebs 1 Apyrux cam, YTo NO3BONSET pa3BMBaTb YMEHMS caMoaHanmsa
1 CNOCOGCTBYET PasBUTUIO CAMOCTOSITENBHOCTH, KaK CBONCTBY NTIMYHOCTM yyalyerocs. BoiseneHue
MPOMEXKYTOYHBIX M KOHEUHbIX PE3YNbTaTOB YUYaLLMXCA NPOUCXOAMNT YEPE3 NPAKTUUECKYIO
AESATENBHOCTD; 3a4eTHble paboTbl:

* TemaTnyeckas nogbopka 3agay pasnuUHOro YpoBHSA CMOXHOCTY C NPEACTABNEHNEM Pa3HbIX
METOA0B pPeLUeHNs B BUAE TEKCTOBOro AOKYMEHTAa, Npe3eHTauum, gnaw-
aHUMauuu, Bugeoporuka nnm web - ctpaHuubl (Canta)

* BbICTaBKa NPOEKTOB, NPe3eHTaLuiA;

* AEMOHCTPaLVs SKCNEPUMEHTA, KAYECTBEHHON 3a4a4n C KAYECTBEHHbIM (YCTHBIM UMK B BUAE
MPWUMIOXEHUS, B TOM YMCIE, NPe3eHTayuen) onucaHnem npouecca Ha 3aHsaTum, pectueane
3KCNEPVMEHTOB; (PU3UYECKME ONUMMNAAbI.



KaneHgapHo-TemaTu4yeckoe nnaHupoBaHue 7 Knacc

Ne | JaTa Tema ypoka Mcnonb3oBaHue npumedaHne
npoBeAeHNs
n/n obopynoBaHus
eHTpa
MnaH | PakT LeHTp
eCTeCTBeHHOHaYyUYHOMN
M TEXHOSOrnYyecKomn
HanpaBfieHHOCTEeN
«Touka pocta»
1. BBegeHwue (14)
BeoaHoe 3aHsaTMe. Llenn n 3agauu KomnbloTepHoe
1 Kypca. TexHuka 6e3onacHoOCTu. obopyaoBaHue
2. Ponb akcnepumeHTa B KU3HU YyernoBeka (34)
Cuctema egnHUL, NOHATKE O KomnbloTepHoe
obopyaoBaHume
2 NPAMbIX 1 KOCBEHHbIX U3MEPEHNSIX
dr3NYECKUIA IKCMEPUMEHT. O6GopyaoBaHue ans
LEeMOHCTpaLmn
Buabl hunsmyeckoro skcnepmmeHTa.
MorpelwHocTb n3mepeHnd. Buabl
MOrpeLHOCTEN U3MepeHmns. Pacuér
3 NOrPELLHOCTU N3MEPEHNS.
IlaGopaTtopHas paboTa O6GopyaoBaHue ans
«MsmepeHne o6bema TBeEpLOro nabopaTopHbIx paboT
N YYEHNYECKUX ONbITOB
Tenay. lNpasuna ocdopmneHns
4 nabopaTtopHoun paboThl.
3. MexaHuka (84)
PaBHOMEpPHOE 1 HEpPaBHOMEPHOE O6GopyaoBaHue ans
5 ABVXKEHMS. nabopaTopHbIX paboT
N YY4EHNYECKUX ONbITOB
Mpadunueckoe npeacraBneHme (Ha 6ase KOMMNEKTOB
ana Oro)
6 ABUKEHUS.
PeweHne rpacdudecknx 3agau,
pacyeT nyTu 1 CPeLHEN CKOPOCTU
7 HEPaBHOMEPHOTO ABIDKEHMS.
MMoHsATUE MHEPLMN 1 UHEPTHOCTU.
8 LleHTpobexHas cuna..
9 Cwuna ynpyrocTu, cuna TpeHus O6GopyaoBaHue ans
nabopaTopHbIx paboT
10 JlaGopaTtopHas paboTa parop P

N y4eHU4YeCKNX onbiTOB




«/ccnepoBaHue 3aBUCUMOCTU
CWMbl YNPYroCcTU, BO3HUKAOLLEN B
NPYXWHE, OT CTeneHn gecopmaumm

MPYXWHbI».

11

INlaGopaTtopHas paboTa
«OnpeaeneHne koadhdpuLymeHTa

TpeHus1 Ha TPUdOMeTpe».

(Ha 6a3e KOMNNEKTOB
ana Oro)

INlaGopaTtopHas paboTa
«/ccnepoBaHue 3aBUCUMOCTU

Cunbl TPEHUA OT CUNbl

O6GopyaoBaHue ans

nabopaTopHbIX paboT
N YYEHUYECKUX OMbITOB

12 HOPMAarbHOro JaBneHns».
4. 'mppocTaTtuka (124)
13 MnotHoCcTb. 3agadva yaps NepoHa O6GopyaoBaHue ans
LEeMOHCTpaLmn
PelueHve 3aaa4 noBbILLEHHON
CMOXHOCTW Ha pac4yeT NNOoTHOCTU
14 BeLlecTsa.
PelueHve 3aaa4 noBbILLEHHON O6GopyaoBaHue ans
AeMOoHCcTpauUun
15 CNOXHOCTKN Pak
JaBneHne xnakoctu v rasa. 3akoH
16 Mackans
17 Coobuwarwmecs cocyabl.
IlaGopaTtopHas paboTa O6GopyaoBaHue ans
18 «MsroToBneHne mogenn oHTaHa» nabopaTopHbIX paboT
N YY4EHNYECKUX ONbITOB
Na6opaTopHas paboTa (Ha Gase KOMMNNeKToB
ana Oro
19 «M3roToBneHne mogenn poHTaHa»
3akoH Nackans. [JJaBneHue B
XNAKOCTSX U rasax.
MMapaBnuyeckne MmalvHbl.
20 Coobuwarwmecs cocyabl.
BbiTankusatowasa cuna. 3akoH O6GopyaoBaHue ans
AeMOoHCTpauUun
21 Apxnmega. pay
IlaGopaTtopHas paboTa O6GopyaoBaHue ans
22

nabopaTopHbIX paboT




«BbIgcHeHWe ycnoeus nnaeaHus N YYEHNYECKUX ONbITOB
TEM».
Bnok 3agay Ha 3akoH [ackans, O6GopyaoBaHue ans
AeMOoHCcTpauun
23 3aKoH Apxnmeaa. pau
Bnok 3agay Ha 3akoH [ackans,
24 3aKkoH Apxnmeaa.
5. Cratuka (104)
25 Bnok. Pbmar. O6GopyaoBaHue ans
LEeMOHCTpaLmn
PasHoBecue TBepabix Ten. MoMeHT
26 cunbl.lNMpaBuno MOMEHTOB.
LleHTp TsxecTn. MiccnepoBaHune O6GopyaoBaHue ans
27 PasnnYHbIX MeXaHNYEeCKNX CUCTEM LEeMOHCTpaLmn
KomGuHMpoBaHHbIE 3aja4n,
28 NCNonb3ys YCNOBUSA PaBHOBECUA.
KomGuHMpoBaHHbIE 3a4a4n,
29 NCnornb3ys YCNOBUSA paBHOBECUSA
IlaGopaTtopHas paboTa O6GopyaoBaHue ans
«WMsroToBneHune paboTatoLwen nabopaTopHbIx paboT
5 o N YYEHNYECKUX ONbITOB
cuctembl 6rnokos». OopmneHmne (Ha 6ase KOMNNEKTOB
30 pabGoThbl. Ans OF'3
PaboTa Haa npoekTomM «brnokn».
IlaGopaTtopHas paboTa
«MsroToBneHune paboTatoLwen
31 cmcTembl GriokoBy.
JlaGopaTtopHas paboTa O6GopyaoBaHue ans
«MsrotoBneHune paboTatoLen nabopaTopHbIx paboT
N YY4EHNYECKUX OMNbITOB
32 cmcTembl GriokoBy.
33 OdopmneHne paboTbl. KomnbloTepHoe
obopyaoBaHue
34 3awmTa npoeKToB.
KaneHgapHo-TemaTu4yeckoe nnaHupoBaHue 8 Knacc
Ne | JaTa Tema ypoka Mcnonb3oBaHue npumevaHue
npoBeAeHNs
n/n obopynoBaHus
eHTpa
MnaH | PakT LeHTp
eCTeCTBeHHOHayuYHOMN




U TEXHONOrnYecKkoun

HanpaBfieHHOCTeN
«Touka pocta»

1. BBegeHue (14)

BeoaHoe 3aHsaTMe. Llenn n 3agauu KomnbloTepHoe
1 Kypca. TexHuka 6e3onacHOCTu. obopyaoBaHue
2. Tennoeble aBneHus (12 v)
PasHoobpasne TennoBbIx siBNeHNA. | KomnbloTepHoe
2 Tennosoe pacwmpeHune Ten. obopyaoBaHue
IlaGopaTtopHas paboTa O6GopyaoBaHue ans
«MsMeHeHus1 ANrHbI Tena npu nabopaTopHbIx paboT
N YYEHNYECKUX ONbITOB
3 HarpeBaHUM 1 OXMAXKAEHUNY.
Tennonepenaya HabnogeHue O6GopyaoBaHue ans
LEeMOHCTpaLmn
TENNONPOBOAHOCTUN BOAbI U
4 BO34yXa.
JlaGopaTtopHas paboTa OGopyaoBaHue ans
«MsmepeHune yaencHon nabopaTopHbIx paboT
. N YYEHNYECKUX ONbITOB
TENNOEMKOCTM Pa3nUYHbIX (Ha 6a3e KOMNNEKTOB
5 BELLECTBY. Ans Or'3
[MnaeneHne n oTBepaeBaHume.
NaGopaTopHasg paboTa «OTnueka
6 napadnHOBOro congaruka»
IlaGopaTtopHas paboTa O6GopyaoBaHue ans
«HabniogeHune 3a nnaBneHmem nabopaTopHbIx paboT
N YYEHNYECKUX ONbITOB
7 nbaa»
PeweHune onumnuagHbix 3agad O6GopyaoBaHue ans
LEeMOHCTpaLmnn
8 Ha ypaBHeHne Tennosoro 6anaHca
PeweHune onumnuagHbix 3agad O6GopyaoBaHue ans
. LEeMOHCTpaLmn
9 Ha pac4yéT TennoBbIX NPOLECCOB
10 TlaBopaTtopus kpuctannorpaduu.
WcnapeHune n koHaeHcaums. O6GopyaoBaHue ans
11 LEMOHCTpaLmnn
Cocras atmocdepbl, O6GopyaoBaHue ans
LEeMOHCTpaLmn
HabnwaeHne nepexoaa
HEHaCbILEHHbIX NApPOB B
12 HacCbILWEHHbIE.




BnaxHocTb Bo3gyxa Ha pasHbIx

O6GopyaoBaHue ans

13 KOHTUHEHTaXx LEeMOHCTpaLmn
3. OnekTpuyeckue saBneHus (8u)
Mwukpomup. Mogenun atoma, O6GopyaoBaHue ans
AeMOoHCTpauun
14 cyuwiectsoBasLme 40 Hadana XIX Pak
McTopus OTKpbITUSA U 4EACTBUS KomnbloTepHoe
obopyaoBaHue
15 ranbBaHWYECKOro safnemeHTa
McTopus cospaHns anekTpodopHon
16 MaLUUHBbI
OnbITel BonbTa. SnekTpuyecknii KomnbloTepHoe
obopyaoBaHue
17 TOK B 3NEKTPONnTax.
PeweHune onumnuagHbix 3agad Ha O6GopyaoBaHue ans
LEeMOHCTpaLmn
18 3aKOHbI MOCTOSIHHOIO TOKa
HabnioaeHne 3aBucumocTu O6GopyaoBaHue ans
LEeMOHCTpaLmnn
CONPOTUBMEHNS NPOBOAHMKA OT
19 Temnepartypbl.
IlaGopaTtopHas paboTa O6GopyaoBaHue ans
«OnpepeneHne CTOUMOCTU nabopaTopHbIx paboT
. N YYEHNYECKUX ONbITOB
M3PaCXOA0BAHHOI ANEKTPOIHEPTUN | (13 Gaze KOMNNEKTOB
Mo MOLLHOCTW noTpebutens n no Ans OF'3
20 CYETUNKY»
PeweHune onumnuagHbix 3agad O6GopyaoBaHue ans
. LEeMOHCTpaLmnn
21 Ha TENNOBOE AENCTBUE TOKA
4. DneKTpoMarHUTHble ABneHus (3u4)
OneKTPOMarHUTHbIE SBIEHUA. O6GopyaoBaHue ans
AeMOoHCTpauUun
22 OneKTponsMepuTenbHbIE NPUGOPSI. Pak
MarHutHasa aHomanus. MarHuTHble O6GopyaoBaHue ans
AeMOoHCTpauun
23 Oypu pad
PasHoBugHOCTU
24 3NeKTpoABUraTenen.
5. OnTnueckune saBneHunsa (74)
MCTOYHMKM CBETA: TEMMNOBBIE, O6GopyaoBaHue ans
AeMOoHCcTpauun
25 NIOMWUHECLEHTHbIE pad
SKCNepuMMeEHT HabnoaeHMe.
26 MHorokpaTHOe nsobpaxeHune




npeamMeTa B HECKOMbKMNX MMOCKUX
3epkanax.
M3roToBuTb NEPUCKON U C €ro O6GopyaoBaHne ans
LEeMOHCTpaLmn
27 MOMOLLbIO MPOBECTU HABNIOAEHNS
MpakTuyeckoe NCnonb3oBaHne O6GopyaoBaHue ans
AeMOoHCcTpauun
28 BOFHYTbIX 3epKan Pak
3puTenbHbIe URMKO3NN, O6GopyaoBaHue ans
LEeMOHCTpaLmn
nopoxaaemble NPEnoMIeHNeEM
29 ceeta. Mupaxun.
30 Pa3sBuTue BONOKOHHOW OMTUKN
Mcnonb3oBaHune 3akOHOB CBETA B
31 TEXHUKE
6. Yenosek u npupopaa (44)
32 ABTOMATUKA B HALUEN XKN3HN . KomnbloTepHoe
obopyaoBaHume
33 Paano n tenesnageHune
AnbTepHaTVBHbIE NCTOYHUKN
34 SHeprun. Bnabl snekTpocTaHymn
Hayka cerogHs. Hayka u
35 ©e3onacHoCTb NS EN.
KaneHgapHo-TemaTu4yeckoe nnaHupoBaHue 9 Knacc
Ne | JaTa Tema ypoka Mcnonb3oBaHue npumevaHue
npoBeAeHNS
n/n obopynoBaHus
eHTpa
MnaH | PakT LeHTp
eCcTeCTBeHHOHayuYHOMN

M TEXHONOrnYecKkoun

HanpaBfieHHOCTEeNn
«Touka pocta»

1. BBegeHue (14)

BeoaHoe 3aHsaTMe. Llenn n 3agauu

KomnbloTepHoe




Kypca. TexHuka 6e3onacHOCTu. obopyaoBaHue
2. KuHematuka (7 u)
Cnocobbl onucaHus O6GopyaoBaHue ans
LEeMOHCTpaLmnn
2 MEXaHNYECKOTrO ABIDKEHUS
MpsAMOnNMHENHOE paBHOMEPHOE O6GopyaoBaHue ans
LEeMOHCTpaLmMn
ABWKEHWE MO NnockocTn? CmMoTps
3 13 Kakon ToYKkn HabnwgaTb
OTHOCUTENBHOCTbL ABWMXEHUS. O6GopyaoBaHue ans
. AeMOoHCTpauun
4 CnoxeHwne ABMKEHNI. pay
JlabopamopHbie pabomei: O6GopyaoBaHue ans
«M3yueHne pmkeHns cBo604HO nabopaTopHbIx paboT
N YYEHNYECKUX OMNbITOB
nagatwowero tenay, «/syyeHne
5 JABWKEHWSA TENa No OKPYXHOCTUY»
Kak v kyaa nonetena BuLWHeBas O6GopyaoBaHue ans
LEeMOHCTpaLmnn
KocTouka? PacueT Tpaektopum
ABWKEHWSA TEN N NEPCOHAXEN
6 pacckasos P.Pacnas o MioHxay3eHe
McTopudeckas pekoHCTPYKUMNA O6GopyaoBaHue ans
LEeMOHCTpaLmn
onbIToB Manunes no onpeaeneHuio
7 YCKOPEeHMa g.
OnpeaeneHne ckopocTu O6GopyaoBaHue ans
LEeMOHCTpaLmn
pPaBHOMEPHOrO ABWKEHUS NPy
MCMNOMNb30BaHUN TPEHAaXepa
8 «BeroBas JopoxKa».
3. AvHamuka (8u4)
Cwuna Bonu, cuna y6exaeHns unm O6GopyaoBaHue ans
AeMOoHCTpauUun
9 cuna - puandeckas senmynHa? Pak
JlabopamopHas paboma: O6GopyaoBaHue ans
10 «/smepeHune maccel Tena» nabopaTopHbIX paboT
N YY4EHNYECKUX ONbITOB
[BwkeHne Tena noj AeUCTBUEM
11 HECKONbKMX CUn
[BmKeHne cucTtembl CBS3aHHbIX O6GopyaoBaHue ans
AeMOoHCcTpauun
12 Ten Pak
JlabopamopHbie O6GopyaoBaHue ans
pabomei: «3yyeHune TpeHns 6 6
CKOMBKEHMST» nabopaTopHbIx paboT
13 N YYEHNYECKNX OMbITOB




[uHamunka paBHOMEPHOro

O6GopyaoBaHue ans

14 ABVKEHNSA MO OKPY>KHOCTHU LEeMOHCTpaLmn
McTopus passutus npeacraeneHnin | ObopyaosaHue aons
. AeMOoHCcTpauun
15 0 BceneHHon. ConHeuHas cuctema. pad
OTKpbITUA Ha KOHYMKE nepa. O6GopyaoBaHue ans
LEeMOHCTpaLmn
MepBble NCKYCCTBEHHbIE CMYTHUKN
16 3emnu.
4. Imnynbc. 3aKOH coxpaHeHusa umnynbcea (34)
17 Kak Bbl AXTy HasoBeTe... KomnbloTepHoe
obopyaoBaHue
18 PeakTnBHOE ABWKEHUE B NPUPOAE.
Paccneposarne ATl ¢ nomowbio KomnbloTepHoe
obopyaoBaHue
19 3aKOHa COXpaHeHusa umnynbca
5. CraTuka (2u)
JlabopamopHas paboma: O6GopyaoBaHue ans
«OnpepeneHne UEHTPOB Mace naGopaTopHbIx paboT
N YYEHNYECKUX ONbITOB
20 pasnuuHbIX Ten (Tpy cnocoba)»
IMprmeHeHNe NPOCTbIX MeXaHM3moB | KomnbloTepHoe
B CTPOUTENBLCTBE: OT 3EMNAHKA 40 obopynoBaHune
21 Hebockpeba
6. MexaHuueckune KkonebaHus n BOMHbI (34)
22 Buabl MasgTHUKOB 1 UxX KonebaHunin O6GopyaoBaHue ans
LEeMOHCTpaLmn
23 YT10 nepeHocut BonHa?
KonebaTenbHble cuCTEMBI B
24 NPUPOAE U TEXHMKE
7. OneKTpoOMarHUTHble Koneb6aHusi u BOnHbI (24)
SKCnepumeHTanbHas npoBepka KomnbloTepHoe
. obopyaoBaHue
25 csoncts SM BorH. Py,
McecneposaHne anekTpomarHutHoro | KomnbiotepHoe
obopyaoBaHue
26 nanydyeHma CBY-neun i
8. OnTuka (4v)
. UsroToBneHne mogenu KomnbloTepHoe
. obopyaoBaHue
27 Kanemaockona. Py
SOKcnepumeHTanbHas npoBepka O6GopyaoBaHue ans
LEeMOHCTpaLmn
28 3aKOHa OTPaXKEHUH CBETA.
JlabopamopHas paboma: O6GopyaoBaHue ans
29

nabopaTopHbIX paboT




«M3mepeHmne nokasaTtens

npenoMmneHna soabl»

N y4eHU4YeCKnxX onbiTOB

Kak oTnuyatoTcsa nokasarenm O6GopyaoBaHue ans
LEeMOHCTpaLmn
30 NpenoMmneHns LUBETHOMO CTekna
9. Pusmka atoma U aToMHOro sigpa (44)
MornoweHne 1 ucnyckaHue ceeta KomnbloTepHoe
obopyaoBaHue
31 aTomamun. ONTUYECKNE CMEKTPbI. i
KomnbloTepHoe
M3amepeHne KM conHeuHom obopyaosaHue
32 GaTapeun
BrnnsHue pagnoakTuBHbIX
33 N3NYyYEHWIN Ha XKMBbIE OPraHU3MbI
Cnocobbl 3aWuThbl OT
34 pPaaN0aKTUBHbBIX U3MYYEHWUIA




