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IHosicHuTeIbHAA 3aNIUCKA

PaGouas nporpamma BHEYpOUHOH JeATENbHOCTH MO (pusmke 1 7,8 KjaaccoB pa3zpaboTaHa Ha
OCHOBE HOPMATHUBHO IPAaBOBbIX JOKYMEHTOB:

- ®epnepanpHoMy 3akoHy «0O0 obOpasoBanuu B Poccuiickoit ®epepauun» Ne273-O3 or
29.12.2012 ropa;

-OenepanbHOMY — 00pa30BaTEIbHOMY  CTaHIApTy  OCHOBHOro  ofmiero  o0Opa3oBaHus,
yIBEpXKJIEHHOMY NpHKa3zoM MunucrepctBa obpasoBanust u Hayku P® Nel897 ot 17.12.2010
roja;

-[Ipukasy MunucrepctBa obpasoBanus u Hayku P® Nel577 or 31.12.2015 r» O BHeceHuu
U3MEHEHHH B QenepaibHbIl 00pa3oBaTENbHBI CTAaHAAPT OCHOBHOrO OOIIEro oOpa3oBaHUS,
YTIBEpXKJIEHHBIA NpuKa3zoM MuHucrepctBa odpasoBaHus U Hayku PD» Nel897 ot 17.12.2010
roza»

-O6pa3oBaTenbHOM MporpaMMe OCHOBHOTO 00111ero 00pa3oBaHus;

-YuebHoMmy many OV,

[IpumepHOii mporpamMMe OCHOBHOTO oOmero oOpa3zoBaHus 1o ¢usuke (0a30BBIi
ypoBenb). Ilporpamma paccunrtana Ha 34 yaca — 1 yac B Heneno B 7 kiacce, 34 yaca — | yac B
Hezeno B 8 kiacce, JlaHHas pabouast mporpaMma BHEYPOUHOM J1€ATEIbHOCTHU 10 (pusmnke aisd 7 —
8 KiaccoB ¢ y4€TOM METOJUYECKMX PEKOMEHJALUN MO0 CO3/aHHI0 U (PYHKIMOHUPOBAHUIO B
00111e00pa30BaTENIbHBIX OPraHU3alMsIX, PACIOJOKEHHBIX B CEJIbCKOM MECTHOCTH M MaJjbIX
ropojax, LEHTPOB 00pa30BaHMs €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYHOM HampaBIeHHOCTEH
(«Touka pocta») (yTBEp:KIEHBI pacrnopsbkeHMeM MuHucrepcTsa mpocseuieHus Poccuiickoit
@enepauuu ot 12.01.2021 1. Ne P-6) u mnpemycmaTpuBaeT IpOBEIEHUE 3aHATUI C
UCIOJIb30BaHUuEM 000pyaoBaHus LeHTpa «Touka pocta»

IlnanupyeMbie pe3yJbTaTbl OCBOEHHSl NPOrpaMMbl BHEYPOUHOIl  1eSiTeJILHOCTH
«IKcnepuMeHTYM» (€ HCIOJIb30BaHNeM o0opyaoBaHusi «Touka pocta») B 7-8 ki1accax.
Peanm3zanys mporpaMMsI CIIOCOOCTBYET JOCTHKCHHUIO CIACAYIOIINX Pe3yIbTaToB:

JIMYHOCTHBIE:

B cdepe THIHOCTHBIX YHUBEPCATIBbHBIX YICOHBIX JCHCTBUN yJaIlIuXCs:

* y4eOHO-T03HABATEIIFHBIN HHTEPEC K HOBOMY YUeOHOMY MaTepHalTy U CIIoco0aM penieHus HOBOH 3amadi;

¢ OpUECHTAlUA Ha IMOHUMAHUC IIPUYIHUH yClI€Xa BO BHey‘Ie6HOI>i JCATCIBHOCTH, B TOM YHCJIIC HA CaMOaHaJIn3 U
CaMOKOHTPOJIb Pe3yJbTaTa, Ha aHAJIM3 COOTBETCTBUS Pe3yIbTaTOB TPEOOBAHMIM KOHKPETHOM 3a/1a9u;

* CIOCOOHOCTH K CaMOOIICHKE Ha OCHOBE KPUTEPHEB YCICIIHOCTH BHEYYEOHO NeITeIbHOCTH;

Obyuarowuiics noIyHUm 603MONCHOCMb 01 POPMUPOBAHUSL:

* BHYTpPCHHEiHl MO3UIIMK IIKOJbHUKA HAa YPOBHE IMOJOKHUTEIHHOIO OTHOIICHHS K MIKOJIC, MMOHUMAaHHS
HEOOXOIUMOCTH YYCHHS, BEIPOXKEHHOTO B MPEe00IaaHuu yaeOHO-103HABATEIBHBIX MOTHBOB;

* BEIPOKCHHOW yCTOHYMBON y4eOHO-IT03HABATEIBHON MOTHBALUY YUCHUS,

* YCTOWYUBOTO y4eOHO-ITO3HABATEJILHOT'0 MHTEpeca K HOBBIM OOIIMM crioco0aM pelieHH s 3a1a4.

MeTanpeaMeTHble:

B cepe peryaaTHBHBIX YHUBEPCANBHBIX YICOHBIX AEHCTBUI ydarmuxcs:

* IJJAHUPOBATh CBOU JAEHCTBHS B COOTBETCTBUHM C ITOCTaBJICHHOM 3ajaueil U yCIOBUAMU €€ peaan3aluu, B TOM
qlclle BO BHYTPEHHEM IIaHE;

* YIUTHIBATh YCTAHOBJICHHBIC IIPABMIIA B IUTAHMPOBAHIH U KOHTPOJIE CIIOCO0a PEIICHHUS;

* OCYILECTBJIATH UTOIOBBIM U IOIIArOBBIM KOHTPOJIb I10 PE3YJIbTATY;

* OLICHUBAThb IPAaBUJIHOCTb BBHINOJHEHUS [JEHCTBUS Ha YPOBHE aICKBATHOM PETPOCHEKTHBHOM OLIEHKU
COOTBETCTBHSI PE3YJIbTATOB TPEOOBAHUSIM JaHHOMU 3a/1a4u U 3aa4HOM 0bnacTu;

* a/ICKBaTHO BOCIIPUHUMATD IIPEJUIOKEHUS U OLIEHKY YUUTeNeH, TOBapullel, poquTeNel U Ipyrux JH0AeH;

* pa3M4aTh Crocod U pe3yibTaT ACHCTBUSL.

Obyuarowuiics NOIYYUm 603MONCHOCb HAYUUMCSL:

* B COTPYAHUYECTBE C YUUTEIEM CTaBUTh HOBbIE YUeOHbIC 3a/1a4H;

* IPOSIBILITH TI03HABATEIBFHYI0 HHUIINATHBY B YUCOHOM COTPYIHHUYECTBE;



¢ CaMOCTOATECJIBHO aACKBAaTHO OUCHUBATH MPABUJIBHOCTH BBIITOJHCHUA HCﬁCTBHH U BHOCHUTH HeO6XOI[I/IMI>IC
KOPPEKTUBELI B UCITOJTHEHUE KaK I10 X0y €TI0 p€aiu3alu, TaKk 1 B KOHLIE HCI)‘ICTBI/IH.

B cdepe mozHaBaTeIbHBIX YHUBEPCATBHBIX YICOHBIX JEHCTBUH YIaIUXCS:

* OCYWIECTBISATH TOMCK HEOOXOOWMMOW WHGOpMAamuy A BHIIOJHEHHS BHEY4eOHBIX 3agaHuil c
UCIIONB30BAHMEM YUEOHOW JIUTEpaTyphl M B OTKPHITOM HH(OPMAIIMOHHOM IPOCTPAHCTBE, SHIMKIIONCIHH,
CIIPABOYHUKOB (BKJIFOUas AEKTPOHHBIE, HU(PPOBbIE), KOHTPOIUPYEMOM IPOCTPAHCTBE

HutepHera;

* OCYIICCTBIIATH 3auCh ((PUKcannoo) BEIOOpouHON WH(popMau 00 OKpYKaKoIeM MHUpe B O cede camoM, B
TOM 4MCJI€ C TOMOILbI0 HHCTpyMeHToB KT;

* CTPOUTH COOOIIEHMS], TPOEKTHI B YCTHOM U MUCbMEHHOH (hopme;

* IPOBOJIUTH CPABHEHHE U KIACCU(PUKALIMIO MO 3aJaHHBIM KPUTEPUSIM;

* YyCTaHaBJIMBATh IPUUYUHHO-CIECTBEHHBIE CBA3U B U3y4aeMOM KpYre SIBJICHUH;

* CTPOHTH PACCYKICHHUS B (hOpME CBSI3U NMPOCTHIX CYXKICHHUI 00 00BEKTE, ero CTPOSHHH, CBOMCTBAX U CBA3AX;
Ob6yyaiowuticst ROIYYUM BO3ZMOICHOCHIL HAYUUMBCA:

* OCYILECTBISITh DPACIIMPEHHBIA MOUCK HMH(OpMALUU C HCIONb30BAHUEM PECYpCOB OMONMMOTEK M CeTH
WnTepHer;

* 3aNHCHIBATh, (PMKCHPOBATH HHPOPMALIHIO 00 OKPYKAIONIHX SIBICHUSX ¢ TIOMOIIbi0 HHCTpyMeHTOB UKT;

* OCO3HAaHHO W IPOM3BOIIEHO CTPOUTEH COOOIICHNUS B YCTHOH M MUCEMEHHOH (opMme;

* OCYILECTBILITh BbIOOP Haubonee 3(h(HeKTUBHBIX CIOCOO0B pEIICHHs 3a7ad B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBH;

* CTPOUTH JIOTUYECKOE PACCYXkAECHUE, BKJIIOYAIOIEe YCTaHOBICHHE IPUYNHHO-CIIEICTBEHHBIX CBA3EH;

* MOI'YT BBIMTH Ha TEOPETHUECKUH ypOBEHb pELICHUS 3ajay: pPeLleHHe IO ONpeleleHHOMY IJIaHy, BJIaficHUe
OCHOBHBIMHM IIPHEMAMH PELICHUS, OCO3HAHUS JESITEIFHOCTH MO PEIICHHIO 3a1a4H.

B cdepe koOMMyHHMKATHBHBIX YHUBEPCAIBHBIX YI€OHBIX ICHCTBUHN ydamuxcs:

* aJIeKBaTHO UCIIOIb30BaTh KOMMYHUKATUBHBIE, IPEXKIE BCETO - PeUeBBIe, CPECTBA I PELICHHS Pa3IHIHBIX
KOMMYHMKATHBHBIX 3aJlad, CTPOUTh MOHOJIOTHYECKOE COOOIIEHHEe, BIAJETh AWATOTHUEcKod (opmMoit
KOMMYHHKAIIUH, UCIIOJIB3Ysl, B TOM YHCJIC CPEACTBA U UHCTPYMCHTHI HUKT u JAUCTAaHIITUOHHOI'O 06]J_ICHI/I$I;

¢ JIOIIYCKAaTb BO3MOXHOCTbH CYHICCTBOBAaHUA Y JIIOI[eﬁ pa3iiMdHbIX TOYEK 3pCHHUsA, B TOM UYHUCIEC HE
COBIIQIAIOIIMX C €ro COOCTBEHHOH, M OpHUCHTHUPOBAThCS Ha IIO3MIHIO TapTHepa B OOMIEHHHM W
B3aMMOZICHCTBUH;

¢ YUUTBIBATh Pa3HBIC MHCHHUA U CTPEMUTHCA K KOOPAWHAIIUN PA3TTMIHBIX HO3I/IHI/II71 B COTPYOAHUYCCTBE;

* (hOopMyIIHPOBATH COOCTBEHHOE MHEHHE U MO3UIIHIO;

* IOTOBAPUBATHCS U NMPUXOJAUTH K OOILEMY PELICHUIO B COBMECTHOH AEATENBHOCTU, B TOM UUCIE B CUTYAllUU
CTOJIKHOBEHHSI UHTEPECOB;

Obyuatlowutica noxy4um 03MONICHOCIb HAYYUMBCA!

* YIUTHIBATh U KOOPAMHHUPOBATH B COTPYTHIMUECTBE OTIMYHBIE OT COOCTBEHHOM MOZUITNH IPYIUX JIOICH;

* YUUTBIBATH Pa3HBIC MHCHUA U HHTCPECHI 1 000CHOBBIBATH CO6CTB€HHyIO IIO3HUILHUIO,

* IOHUMaTh OTHOCUTEIbHOCTh MHCHUH U MOJXOH0B K PEIICHUIO IIPOOIIEMBL;

* apryMEHTUPOBATH CBOIO MO3UIIMIO U KOOPIUHHPOBATh €€ C MO3ULUSMU MAPTHEPOB B COTPYAHUUECTBE NPU
BBIpabOTKE OOIIEro pelieHus] B COBMECTHOM JeSTEIHbHOCTH;

* 33[aBaTh BOIIPOCHI, HEOOXOMMMBIE I OPraHU3alll COOCTBEHHOH IEATETBHOCTH M COTPYIHHUYECTBA C
HapTHEPOM;

¢ OCYHIECTBJIATH B3aUMHBII KOHTPOJIb U OKa3bIBaTh B COTPYAHUYCCTBE HCO6XOIH/IMyIO B3aMMOIIOMOIIb.

IIpeameTtHbIe:

- OpI/ICHTI/IpOBaTI)CH B SIBJICHUAX U O6’LeKTaX oxpymaromero MI/Ipa, 3HATh FpaHI/IIII)I nux HpI/IMCHI/IMOCTI/I;
- IOHUMAaTh onpeaeieHHs GU3NISCKUX BEIMYMH U TIOMHUTH ONPeNeIsoIue GopMyJIbl;

- NMOHMMATh KaKUM (PU3UYECKUM IMPHHIIMIIAM W 3aKOHAM IOJYMHSIOTCS T€ WM HWHBIE OOBEKTHI M SBICHHS
TIPUPOJIBI;

- 3HaHUE MOJICTIH MTOKCKA PEIICHHUH JUIS 33134 M0 (PHU3HKE;

- 3HATh TCOpeTI/I‘IeCKI/Ie OCHOBBI MAaTCMAaTUKM.

- IpUMeYaTh MOJICJIN SIBJICHUH ¥ 00BEKTOB OKPYKAIOIIETr0 MUPA;

- aHAJIM3UPOBATH YCIOBUE 3a/1a4H;

- mepe OpMyJIMPOBaTh U MOACIIMPOBATh, 3aMEHATh HCXOIHYIO 3a/1a4y APYTou;

- COCTaBJISITB TUTaH PEUICHUS;

- BBIIBUTATH U TIPOBEPSATH IIpe jIaraeMble JJIsl pEIICHHS TUTIOTE3bL;

- BIIaJICTh OCHOBHBIMH YMCTBEHHBIMHU ONEPAIUSIMHU, COCTABIISIONMMU MOUCK PEIICHHS 3a/1a4U.



Cojaep:xaHue NPorpaMMbl BHEYPOUHOIi 1esITeILHOCTH
7 KJacc

BBenenue. BBogHoe zanstue. Llenn u 3agaun xypca. Texauka 6€30macHOCTH.
PoJib JKCIepUMEHTa B sKHU3HH YeJI0oBeKa.
Teopus: I3yunTh OCHOBBI TEOPUU TMOrpemHocTed. IlorpemHOCTH MpSMBIX M KOCBEHHBIX H3MEpPEHUH,
MaKCUMallbHasi TIOTPEHIHOCTh KOCBEHHBIX H3MEPCHHIA, Y4EeT IMOTPEIIHOCTEH W3MEpPEeHHi NMPH IOCTPOSHUHU
rpadukoB. [IpexcraBnenne pe3yapTaToB H3MEpEeHUH B (hopMe TabauI U rpadHKoB.
Ipaxmuxa: OCHOBBl TEOPUU TIOTPEIIHOCTEH NPUMEHATH MPH BHINOJIHEHUH SKCIEPUMEHTAIbHBIX 3aad,
MpaKkTUYecKuX padoT. (¢ ucnoap3oBaHueM odopyaoBanus «Touka poctay)
Xapaxmepucmuxa 0CHOBHbIX 8UO08 0eAMeNbHOCMU:
[IpuBoANTE TpHMEpHl OOBEKTOB M3ydeHHMS (GHU3UKH ((pr3ndeckue sBICHUS, (QU3NIECKOE TENO, BEIIECTBO,
¢usnueckoe mone). Habmoaare 1 aHaMM3UPOBaTh (QU3NYECKUE SBJICHUS ((PUKCHPOBATH M3MCHEHUS CBOWCTB
O00BEKTOB, CpaBHMBaTh MX W 0000maTh). [103HAKOMUTBECS € HKCIEPUMEHTANIbHBIM METOIOM HCCIIEI0BaHM
npupoasl. Coopka mpuOOpPOB M KOHCTPYKUMH. Vcmonb3oBaHMe HM3MEPUTENBbHBIX NpHOOpOB. BrimonHenue
NabOpaTOpPHBIX M TPAaKTHYECKUX pabor. JlmarHocTWka W YCTpaHGHHWE HEUCIPaBHOCTEH IPUOOPOB.
BricTpanBaHue runoTe3 Ha OCHOBAHUHU UMEIOLMXCSl JaHHBIX.
Mexanuka.
Teopusi: PaBHOMEpHOE M HEpaBHOMEpHOE ABWXeHHUe. | paduueckoe NHpejcTaBlICHUE JBIKCHUs. PemeHue
rpapu9IecKuxX 3amad, pacueT MyTH M CPeJHEH CKOPOCTH HEepaBHOMEPHOTO MBIDKEHUS. IloHATHE MHEpUHH U
nHepTHOCTH. LlleHTpoOexxknas cmma. [IlpuMeHeHHe NaHHBIX (U3HYECKUX HOHSATHH B SKH3HEAEATCIHHOCTH
yenoBeka. Cuja yrpyrocTi, CUiia TPeHHSL.
Ipaxmuka: UccnenoBanne 3aBUCHUMOCTH CHUJIBl YIPYTrOCTH, BO3HUKAIONIEH B NPYKUHE, OT CTEHEHH
nepopmanuu  npykuHbl. OmnpeneneHue kodpduimeHTa TpeHHs Ha TpuOomeTrpe. (¢ HCNOJIb30BaAHUEM
odopynoBanus «Touka poctay)
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS OT CHUJIbI HOPMAJIBHOT'O 1aBJICHHUSL.
Xapaxmepucmuka 0CHOBHBIX 8UO08 0eAMETbHOCIL:
Anamu3 tabmuu, rpadpukos, cxeMm. [lonck oO0BsCHEHUS HaOOAaeMbIM COOBITHSAM. OmpeneneHnue CBONCTB
npuOOpOB MO UepTekaM U MOAeNIM. AHAIM3 BO3HUKAIOUIMX MPOOJEMHBIX cUTyaluil. M300paxars cucremy
KOOpIMHAT, BBIOMpaTh TEJIO OTCYETa U CBA3BIBaTH €ro C CHUCTEMOW KoopAMHAT. VCHojb30BaTh CHUCTEMY
KOOpIMHAT Ui M3y4eHHs NpsSMOJMHEHHOro nBrmwkeHHs Tena. COopka mnpuOOpOB W KOHCTPYKITH.
Ucnonp3oBanne u3MEpUTEIBHBIX MpHOOpPOB. BeimosHEHNEe 1abopaTOpHBIX W IMPaKTHYECKHX pabot (¢
HCnoab3oBaHueM ofopyaoBanus « Touka poctay). luarHocTUKa U yCTpaHEHHE HEUCTTPaBHOCTEH TPpuOOPOB.
BricTpanBaHue THUIOTE3 Ha OCHOBaHMM HUMEIOIIMXCA JaHHbIX. KOHCTpynpoBaHHE W MOIEIHPOBAHUE.
BrimosHeHWe 3aaHUil 10  yCOBEPIICHCTBOBAHWIO IPHOOpoB. Pa3paboTka HOBBIX BapHaHTOB OIBITOB.
Pa3paboTka ¥ TIpoBepKa METOIUKH JKCIEPUMEHTAIILHON pa0doThl. PaboTa B ManbIX Tpymmnax. AHAIM3UPYIOT,
BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pelieHue, JeicTBUs. [IpencraBieHne pe3ysibTaToOB MapHOW, IPYIIIOBON
JEeSTEeNbHOCTH. Y YacTHe B IUAJIOre B COOTBETCTBUU C IIPaBUJIAMHU PEUEBOTO TIOBEJCHHUSL.
I'mapocraTruka.
Teopus: 3axoH Apxumena, 3akoH [lackamsa, ruapocraTmdeckoe IaBlICHHE, COOOIIAIOIINECS COCYHBI,
TUAPAaBIMYECKUE MaIIHBI.
Ilpaxmuka: 3a0auu: BHITAIKUBAIOIIAS CHJIa B Pa3fMYHBIX CHCTeMax; MpUOOpHl B 3agadax (CooOIIarouecs
COCYJIbI, TUAPABINYECKIE MAIMHBL, PhIYard, OJIOKH).
OKcnepuMeHTaIbHbIE 3a1aHus:
l)u3mepenue criibl Apxumena,
2)u3MepeHrne MOMEHTA CHIIBL, ISHCTBYIOIIETO HA PhIYar,
3)usmeperne paboThl CHIIBI YIIPYTOCTH MPHU MOABEME Tpy3a € MOMOIIBI0 MOJBUKHOTO WM HETOABH)KHOTO
Osoka(c ucnmoJib30BaHueM odopynoBanus « Touka pocray)

Xapaxmepucmuxa 0CHOBHbIX 8U008 OEAMENLHOCIU:
Anamu3 Tabiun, rpadukoB, cxeM. [lonck oOBsicHeHHS HaOmogaeMbiM coObITUsAM. COOpKa HpUOOPOB U
KOHCTpYyKIUU. Mcrmonb3oBaHNe HM3MEPUTENBHBIX MPHOOPOB. BrimonHeHHe 1ab0paTOpHBIX W MPAKTUYCCKUX
pabotr. [lmarHocTHKa W yCTpaHEGHHWE HEHUCIPaBHOCTEH MpHOOpOB. BhIcTpanBaHWE THIIOTE3 HA OCHOBAHUU
HMEIOIIMXCsl AaHHbIX. KoHcTpynpoBaHnue u MozenupoBaHue. Pabora B Manblx Ipynnax. AHaIM3UPYIOT,
BBIOHMPAIOT U OOOCHOBBIBAIOT CBOE pelleHue, AeiictBus. lIpencraBieHue pe3ysbTarToB MapHOM, TPYNIIOBOI
nestenbHOCTH. [loAroTOBKA COOOIIEHWH M JIOKJIAAOB. Y4YacTHEe B JHAIOre B COOTBETCTBHHU C TIpaBHJIaMH
peYeBOro MOBE/ICHUS.
Craruka.



Teopusa: baok. Peraar. PaBHOBecue TBepABIX Tel. Y cIoBUS paBHOBecHs. MoMeHT cuiibl. [IpaBuiio MOMEHTOB.
Hentp Tsoxectu. MccnenoBaHue pasIMYHBIX MEXaHUYECKUX cHcTeM. KoMOMHUpOBaHHBIE 3a[adH, UCIOJIB3YS
yCJIOBHS PABHOBECHSL.

Ipaxmuxa: W3roroBneHue pabdoraroleil cucreMsl 610K0B.

Xapaxkmepucmuxa 0CHOBHbIX 8UO08 0eAMeNbHOCNU:

Anamm3 tabmun, rpadukos, cxeMm. llomck oObscHeHHs HalOmomacMbIM coObITHAM. OmperesieHHe CBOWCTB
npubOpoB MO YepTexaM U MOAeTsIM. AHaIU3 BO3HUKAOLMX NpoONeMHBbIX cuTyanuil. Habmonars neiicrBue
MPOCTBIX MEXaHU3MOB. I103HaKOMUTBCS ¢ (PU3NUECKONH MOJENbIO «abCOMOTHO TBEPLOE Teno». Pemars 3anaun
Ha TIPIMEHCHHE YCIIOBUS(TIpaBUIIa) paBHOBECHS pbrdara. IIpuMensTs ycnoBue (IpaBmiio) paBHOBECHS phlyara
TUIS1 OOBSICHEHHSI AEHCTBHS PA3NUYHBIX HHCTPYMEHTOB, HCIOIb3YEMbIX B TEXHHUKE U B OBITy. COOpKa mprOOopoB
u KOHCTpyKuuil. Mcnonb3oBaHue U3MEpUTENbHBIX NpHOOPOB. BrimonHeHue 1a00paTOPHBIX U MPAKTHUECKUX
paboT. JlmarHocTuka M YCTpaHEHHE HEHUCIpaBHOCTEH mpuOOpoB. BrIcTpauBaHMe T'HIOTE3 Ha OCHOBaHUU
uMernmxcs AaHHbIX. KoHCTpynpoBaHnue 1 MoJenpoBaHye. BrinonHeHue 3a1aHuii Mo ycoBEpIICHCTBOBAHUIO
npubopoB. Pa3paboTka HOBBIX BapHaHTOB OINBITOB. Pa3paboTka M mpoBepka METOIMKH AKCIIEPUMEHTAIBHON
paboThI.

Pabora B ManmbIx rpynmax. AHaIU3UPYIOT, BBIOMpPAIOT U OOOCHOBBIBAIOT CBOE pEIICHME, HEHCTBUA.
IIpencraBneHue pe3ynbTaToOB MapHOM, TPYHIOBOH AesTenbHOCTH. IloAroTOBKa COOOIEHMM M JIOKJIAIOB.
OcCyIlIeCTBIAIOT CaMOOLEHKY, B3aUMOOLEHKY JIESTENbHOCTH. Y4acTHe B JHAIOre B COOTBETCTBHUH C
MpaBHJIaMH PEYEBOrO MIOBEICHUS.

8 ki1ace

TenJioBble SIBJCHUS.

TennoBoe pacmupenue ten. [Iporeccsl MiaBneHus U OTBEpAEBaHUS, UCTAPEHUS U

KkoHAeHcanuu. Temnonepeaada. BiaxxHOCTh BO31yXa Ha pa3HbIX KOHTHUHEHTAX.
Hemoncmpayuu: 1. HabmoieHue TasHus b2 B BOZC.

2. CKOpOCTb UCHAPEHUS! PA3IUYHBIX KUIKOCTEH.

3. TertoBbIe ABUTATENN OYIYIIETO.
Jlabopamopuvie pabomsi (¢ ucnojb3oBaHueM odopynoBanus «Touka pocray)

1. i3MeHeHust JJTMHBI TeJla IPH HarpeBaHUU | OXJIAXKICHUH.

2. OrnuBKa napamHOBOTO COJIIATHUKA.

3. HaGroneHue 3a riaBjcHUEM JIblla

4. OT uero 3aBUCUT CKOPOCTb UCIAPEHUS XKUJIKOCTU ?

5. HabroieHne TenIonpoBOHOCTH BOJIBI U BO3TyXaA.
Xapaxmepucmuxa 0CHOBHbIX 8UO08 0eAMeNbHOCMU:

CamocroaTenbHO (OPMYIUPYIOT TO3HABATEJbHYIO 3aladyy. YMEIT C IOMOIIBI0 BOIMPOCOB JOOBIBATH
HeJlocTay HHpopManuio. Vcrmonp30BaHne U3MEPUTENBLHBIX MPHOOPOB. BhionHeHne 1abopaTopHbIX U
MpakTHYeckuXx paboT. JImarHocThka M ycTpaHeHHWe HEHCIpaBHOCTEH MpuOOpoB. BeIcTpanBaHHWe TUIOTE3 Ha
OCHOBaHWH MUMEIOIINXCS JTaHHBIX. KOHCTpyHpoBaHHE U MOJICIIMPOBAHUE.

BrimosiHeHHe 3amaHMii 1O YCOBEPIIEHCTBOBAHHIO MpuOOpoB. Pa3paboTka HOBBIX BapUaHTOB OIBITOB.
Pa3paborka u mpoBepka METOAMKH IKCIEPHUMEHTaNbHOW paboThl. PaboTa B Manbix rpynmnax. AHaIU3UPYIOT,
BBIOMPAIOT W OOOCHOBBIBAIOT CBOE pemieHue, AeictBus. [lpencraBienne pe3yabTaroB MapHOM, TPYIIIOBON
JESATEeIbHOCTU. YUacTHe B 1Majiore B COOTBETCTBUU C IIPaBUJIaMU PEUEBOI0 TIOBEICHMUSL.

DJleKTpUUecKHe sIBJIEHHS.

Muxkpomup. Monenn aroma, cymecrBoBaBmme a0 Hadana XIX. Hcropus OTKpbITUA W JEHCTBUSA
rajbBaHHYECKOro AieMeHTa. Vctopus cosnanus amekTpodopHoil ManmmHbL OmbiT Bonbra. DiekTpudeckuit
TOK B DJIEKTPOJIUTAX.

Jlemoncmpayuu: (c ucnoab3oBanueM odopynoBanus « Touka poctay)

1. Mopnenu aToMOB.

2. 'anpBaHWYECKHE AIIEMEHTEI.

3. Pabora snekTpodopHOIl MallIUHEL.

4. OnsiTet BonsTa u ["anbBanu.

Jlabopamopuvie pabomoi:

1. Co3nanme raTbBaHUYECKUX AJIEMEHTOB U3 MOAPYIHBIX CPEJICTB.

2. DIEKTPUYECKUH TOK B HKHUIKOCTSIX.

Xapaxmepucmuxa OCHOBHBIX BHJIOB JISSTEILHOCTH:

YOpaBisioT CBOECH IMO3HABaTeIbHOH © Y4eOHOH JEATEILHOCTBIO IOCPEACTBOM TIOCTAHOBKU IIEJIeH,
IJIAHUPOBAHUS, KOHTPOJIS,, KOPPEKIMM CBOMX JIEHCTBUN M OLEHKH YCIEIIHOCTH ycBOeHUs. CpaBHUBAIOT
Crnoco0 M pe3ynbTaT CBOMX ACUCTBUI ¢ 00pa3LOM - JIMCTOM CONMpOBOXAeHUsA. OOHapYKUMBAIOT OTKJIIOHEHHUS.



OOyMBIBAIOT MPUYHMHBI OTKIOHEHUH. OCYyIIECTBIAIOT CAMOKOHTPOJb M B3aUMOKOHTpOINb. Vcmosbp3oBaHue
M3MEPUTENBHBIX TPUOOPOB. BhimonHeHne 1abopaTOpHBIX U MPAKTUYECKUX PadoT. J{narHocTuka u ycTpaHeHHe
HeucrnpaBHOCTeH MpubOpoB. BeicTpanBaHue TUIIOTE3 HA OCHOBAHUHU MMEIOLIMXCs AaHHBIX. KoHcTpynpoBaHue
U MOZETIMPOBAHUE.

JJ1eKTPOMAarHUTHBbIE SIBJICHHS .

MaruuTHOe TOJEe B BemiecTBe. MarHuTHas =~ aHoMmanmus. MarHuTHele Oypu.  PasHoBuMOHOCTH
AJEKTPOU3MEPHUTENLHBIX TPHOOPOB. Pa3HOBUTHOCTH AJIEKTPOIBUTATENCH.
Jlemoncmpayuu (¢ ucnonab3oBanneM o06opynoBanus «Touka pocra»):

1. HarnsgHOCTh OBEICHUSI BEIIECTB B MArHUTHOM IT0JIE.

2. [Ipe3eHTanuu 0 MarHUTHOM T10JI€ 3€MJTU 1 O MAarHUTHBIX OypsIX.

3. JlemoHcTpanus pa3HOBUIHOCTEH 3JIEKTPOU3IMEPUTETHHBIX MTPUOOPOB.

4. HarnsimHOCTh pa3HOBUTHOCTEH DJIEKTPOABUTATEICH.
Jlabopamopuvie pabomsi: 1. VccnenoBanue pa3nyHbIX 3JIEKTPOU3MEPHTEIBHEBIX TIPHOOPOB.
Xapaxmepucmuxa 0CHOBHbIX 8UO08 OeSAMETbHOCHIU:

VYIpaBisifoOT CBOEW [MO3HABATEIBLHOM M y4eOHOH JAESITENHbHOCTHIO IOCPEACTBOM ITOCTAHOBKH IIEJIeH,
IUIAHUPOBAHUSA, KOHTPOJIA, KOPPEKIMU CBOUX JEUCTBUN M OLIEHKH YCIEMIHOCTU ycBOoeHuA. CpaBHUBAIOT
CIoco0 W pe3ysibTaT CBOHMX JCUCTBUH € 00PAa3lOM - JIMCTOM CONMpoBOXAeHUsA. OOHAPYKHUBAIOT OTKIIOHCHHUS.
OO0 yMBIBAIOT TPUYUHBI OTKIOHEHHH. OCYIIECTBIAIOT CAMOKOHTPOIb ¥ B3AaHMOKOHTPOJTb.

OnTuyeckue siBJIEHHS.

HcrouHuku cBeTa: TEIUIOBBIE, JIOMUHECLCHTHbBIE, MCKYCCTBEHHble. M3roroBineHue kamepsl - 0OOCKypa U
HCCIIeIOBaHNE H300paKEHUS C MOMOIIBI0 MOZAENH. MHOrokparHoe M300pakeHUE NIpeAMeTa B HECKOJIbKUX
MJIOCKUX 3epKajax. M3roToBUTh MEPUCKON M C €ro MOMOMIbI0 MpoBecTH HaOmrogeHud. I[lpaxTuueckoe
WCIONB30BAaHUE BOTHYTHIX 3€pKal. 3pUTENbHBIC WIUTIO3HUH, MOPOXKIAaeMble MpEeJOMICHHEM cBeTa. Mupaxu.
Pa3BuTHe BOIOKOHHOM OoNTHKH. Vcmonb30oBaHNe 3aKOHOB CBETA B TEXHHUKE.

Jlemoncmpayuu(c ucrnoib3oBanueM ooopynoBanus « Touka pocray)

1. PaznuyHble HCTOYHUKY CBETA.

2. N300paskeHne mpeMeTa B HECKONBKUX IIIOCKUX 3epKajax.

3. 3o0paxkeHne B BOTHYTHIX 3epKajiax.

4. Vcniosnp30BaHne BOJOKOHHON ONTHKH.

5. YcrpoiictBo poToarmaparoB, KHHOIPOEKTOPOB, KAJIEHJOCKOIIOB.

Jlabopamopuvie pabomoi:

1. U3roroBneHne KaMephl - 00CKypa 1 M CCICA0BAHNE N300 PAKCHHS C TOMOIIBIO MOJICIIH.

2. [IpakTHyeckoe NpUMEHEHHE TUIOCKUX 3epKall.

3. IlpakTHueckoe UCIOIb30BaHUE BOTHYTHIX 3epKall.

4. M3roToBieHne IEPUCKOIIA K HAOIIOAEHUS C ITOMOIIBIO MOJIEIIH.

Xapaxmepucmuka 0CHOBHBIX 8UO08 0EAMETbHOCIIL:

VYOpaBisioT CBOCH IMO3HABATEIbHOH H YUEOHOH NEATENLHOCTBIO IOCPEJCTBOM TIOCTAHOBKH IIEJeH,
MJIAHUPOBAHMSI, KOHTPOJIS, KOPPEKLUHUHU CBOUX JEHCTBUH M OLEHKH YCIEHIHOCTH YCBOEHHS. BwiaensioT u
($hopMyIHpYIOT TO3HABATENbHYIO 11eJIb. BBIAEISIOT KOJIMYECTBEHHBIE XapaKTEPUCTHUKU OOBEKTOB, 3alaHHBIC
cnoBamu. [IpMHMMAOT TO3HABATENBHYIO IIETh M COXPAHSIOT €€ MPH BEBITOJHCHWH YIeOHBIX IeiiCTBHU.
Oco3HaT CBOM JeHCTBHSL. VIMEIOT HAaBBIKM KOHCTPYKTHBHOTO OOIIEHIS B MaJIBIX TPYIIIIaX.

Yesi0BeK U IpUpoaa

ABTOMaruka B Hamed >Ku3HU. [IpIMepsl HCIONB30BaHUS ABTOMATHYECKHX YCTPOWCTB B Hayke, Ha
mpon3BoncTBe U B ObiTy. CpencrBa cBsizu. Paano um TeneBumeHue. ANbTepHATUBHBIE HCTOYHUKH SHEPTHU.
Buaer snexrpocrannmii. HeoOX0omIMMOCTh SKOHOMHM TNPHPOIHBIX PECYPCOB M HCIOJIB30BAaHHS, HOBBIX
9KOJIOTHYHBIX B Oe30macHbIX TexHoNoruii. Hayka u 6€30macHOCTb JroIeH.

Hemoncmpayuu: 1. poToMaTeprasl ¥ CIaiabl IO TEME.

Jlabopamopnvie pabomur: 1.VI3ydenne 1eiCTBUHA CPEICTB CBSI3H, PAAHO U TEICBUICHHU.

Xapaxmepucmuka 0CHOBHBIX 8UO008 0EMETbHOCIU:

CamocrodarenbHO (OPMYITUPYIOT MO3HABATEIbHYIO 3amady. YMET (WM pa3BUBAIOT) CHOCOOHOCTH C
MTOMOIIIBIO BOITPOCOB TOOBIBATh HEAOCTAIONIYI0 HH(OPMAIIHIO.

®opMBbI OpraHu3anuu 00pa3oBaTeIbHOro Npoiecca:
- TPYIIoBas;

- UHAWBUIyaJbHAS;

- (bpoHTANIBHASL.

Beayimue TeXHOJIOTHM:



Hcnonp3yloTcs 3IeMEeHTBI CIeAYIOUIMX TeXHOJIOTHA: MPOeKTHAas, MPoOIeMHOro 00ydeHus, HHPOPMaIOHHO-
KOMMYHUKAIIMOHHAS, KPUTHYECKOTO MBILIUIEHHS, TPOOJIEMHOTO TN aI0ra, UTPoBasl.

OcHoBHBIE MeTOABI Pa0oThHI HAa YPOKe:

Benymumu metogamu 00ydeHUs SIBISTIOTCS: YaCTUYHO-TTOM CKOBOM, METOJ] MaTeMaTHIeCKOr0 MOJICIMPOBAHMSI,
AKCHOMAaTHYECKUU METOJI.

DopMbI KOHTPOJIS:

Tak Kak 3TOT Kypc SBJSIETCS IOMOTHUTENBHBIM, TO OTMETKA B OaiiaX HE CTaBUTCS.

VYuamuiicss y4uTCsl OIEHWUBATh ce0s W JPYrMX caM, YTO IO3BOJISIET pa3BHBaTh YMEHHUS caMOaHallM3a M
CIIOCOOCTBYET ~ pPAa3BHUTHIO CaMOCTOSTENBHOCTH, KaK CBOMCTBY JIMYHOCTH y4Yailerocs. BwiiBieHHe
MPOMEKYTOUYHBIX U KOHEUYHBIX PE3YJbTaTOB YUaIIUXCsl MPOUCXOMUT 4Yepe3 MPAKTHUYECKYH JIeSITEIbHOCTD;
3a4eTHBIC Pa0OTHI:

* Temarudeckasd NoAOOpKa 3ajad pazIMYHOIO YPOBHS CIOXKHOCTH C MPENCTaBICHHEM pPa3HbIX METOAOB
peuieHUsT B BUJE TEKCTOBOTO JOKYMEHTA, Mpe3eHTauuM, (JII-aHuMAluH, BUAeOpoInKa i web -
CcTpaHuubI (caiiTa)

* BEICTaBKa MTPOCKTOB, MPE3CHTAIIHIA;

* JICMOHCTPAIUs KCIIEPUMEHTA, Ka4€CTBEHHOMN 3a/1a4u C KaUeCTBEHHBIM (YCTHBIM HJIM B BHJI€ IPUIIOKEHHUS, B
TOM 4HCIe, TIpe3eHTalNel) OMHuCcaHheM Ipolecca Ha 3aHATHH, (ecTUBalle HKCIEPUMEHTOB; (hrU3MUecKHe
ONMMITHA/TBI.

KanengapHo-temaTnieckoe nJiaHupoBaHue 7 Kiace

Ne | JlaTa TeMma 3aHATHSA Hcnoan3oBanue NIpUMEYaHuE
/Tl | IPOBEICHHUS 000pya10BaHMS LIEHTPA
Ilnan | @akrt €CTeCTBEHHOHAYYHOU H
TEXHOJIOTHYeCKOH
HANIPABJIEHHOCTEM

«Touka pocta»

1. Beenenue (14)

Beonnoe 3anartue. llenu wu | KomnberoTepHoe

3a/1a4u Kypca. Texnuka | obopynoBaHue
1 0e30I1acHOCTH.
2. PoJsib 3kciepuMenTa B KH3HH YesgoBeKka (34)
Cucrema euHHUIL, TOHATHE O KommnbrorepHoe
MPSIMBIX u KOCBEHHBIX | 000pyJ0BaHUE
2 U3MEPEHUAX
DU3NYECKUI IKCITEPUMEHT. O6opynoBanue TS
Bunbr bu3nUecKoro | 1eMOHCTpaIIHMA
SKCIIEPUMEHTA.
[TorpemHocts HU3MEPEHMUS.
Bunabr
HOTPEIIHOCTEN U3MEPEHHUSL.
Pacuér
3 NOTPEIIHOCTH U3MEPEHMUSL.
Jlabopatopnas pabora O6opynoBanue st

«M3mepenune oObeMa TBepAOro | mabopaTopHbIX  paboT U
tena». [IpaBuna opopmuenus YYEHUYECKHUX OIBITOB
4 71a00paTOPHOI PabOTHI.

3. Mexanuka (84)

PaBHOMEpHOE u | ObopynoBanue aJist

HEPaBHOMEPHOE nabopaTopHBIX  paboT u
5 JIBYDKCHUSI. YYCHUYECKHX OMNBITOB (Ha

I'paduaeckoe npencrasienne | 6ase kommiekTos gt OI'D)
6 JIBHJKEHUSL.

Pemenue rpapuueckux 3anad,
7 pacder INyTM M CpeIHEH




CKOpPOCTH
HEPaBHOMEPHOT O JIBUYKECHHS.

Iloustue WHEPIUU "
WHEPTHOCTH.
LlenTpoOexHas cuia..

Cuna ynpyrocTtu, cujia TpeHHUs

10

JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
CHUTBI YIIPYTOCTH,
BO3HUKAIOILIEH B

pYKHUHE, oT CTETeHU
neopmanuu

PY>KUHBD.

11

JlaboparopHas pabora
«Onpenenenne ko3dduunenrta
TpEHHsI Ha TPUOOMETpey.

O6opynoBaHue IS

1abopaTopHbIX  paboT U
YUYEHUYECKUX OIBbITOB (Ha
6a3ze koMIuiekToB st OI'D)

12

JlaGoparopHas pabora
«HccnenoBanue 3aBUCUMOCTU
CHJIbI TPEHUSI OT CUJIBI
HOPMAJIbHOT O JIABJICHUS».

Ob6opynoBanue st
nabopaTopHbiX paboT U
YYCHHUYCCKUX OIIBITOB

4. 'mapocraTuka (1249)

IImoTHOCTB. 3agaua naps | O6opynoBanue it
13 I'epona JIEMOHCTpaLINi
Pemienre 3a1a4 MOBBIIEHH OM
CII0KHOCTH Ha pacuet
MJIOTHOCTH
14 BEILECTBA.
Pemrenne 3a1a4 MOBBIIEHH OM O6opynoBanue TS
15 CIIO’KHOCTH JIEeMOHCTpalui
JlaBrmeHne XWIKOCTH W Trasa.
3aKoH
16 [Tackans
17 Coolmarommecst COCy/Ibl.
JlaGoparopHas pabora Ob6opynoBanue aJis
«3roroBnenune Mozenu | mabopaTopHbIX paboT U
18 (doHTaHa» YUYEHHUYECKUX ONBITOB (Ha
JlabopaTtopHas paborta 6a3e kommiekToB s OI'D
«3roroBnenue MOJEIHN
19 (doHTaHaY
3axon Ilackans. JlaBineHue B
KUJKOCTSIX U ra3ax.
['uppaBarvecKue MaIIuHBI.
20 Coobmatommecs CoCyabl.
Brrrankusaromas cuiia. 3aKoH O6opynoBanue it
21 Apxumerna. JIEMOHCTpALHi
JlabopaTtopHas pabora O6opynoBanue 1ist
«BrrsicHeHunE yCIOBUS | TaOOpaTOpHBIX  paboT U
MJIaBaHusA YUYEHUYECKUX OMBITOB
22 TEI.
brnok 3anau Ha 3akon Ilackans, | ObopynoBanue IS
23 3aKOH Apxumena. J€MOHCTpaLUH




24

bnoxk 3amau Ha 3akoH Ilackans,
3aKOH ApxuMmena.

5. Craruka (104)

25 brnok. Peruar. O6opynoBaHue 11
PaBHOBecre  TBEpABIX  Tell. | AEMOHCTpAlHid
MomeHT cuisl.lIpaBuno
26 MOMEHTOB.
Hentp TsokecT. | OOopyHnoBaHue TSt
HccnenoBanue Pa3IUYHBIX | IEeMOHCTpalui
27 MEXaHUYECKUX CHUCTEM
KoMOunupoBanHble 3a7auH,
UCIOJIB3YS YCIIOBHS
28 paBHOBECHS.
KomOuHupoBaHHbIE 3a1a4H,
UCIOJIB3YS YCIIOBHS
29 paBHOBECUS
JlabopaTopHas pabora O6opynoBanue s
«M3rotoBnenue paboratonie | JabopaTopHbIX  paboT U
CUCTEMBI 0JIOKOBY». | yYUEHUYECKUX ONBITOB (Ha
Odopmienne 6a3e komriekToB st OI'D
30 paboTHI.
PaGoTa HaJ MIPOEKTOM
«bokuy.
JlabopaTopnas pabora
«M3roroBienue padoTaromieit
31 CHCTEMBI OJIOKOBY.
JlabopaTopHas pabora O6opynoBanwue st
«M3roToBnenue paboratonieid | mabopaTopHbIX paboT U
32 CHCTEMBI OJIOKOBY. YUYEHUYECKUX ONBITOB
33 Odopmienne paboOTEHI. KomneroTepHoe
34 3amuTa MpOeKTOB. obopyioBaHue
KajnengapHo-temaTuyeckoe mjiaHupoBanme 8 kjacc
No | lata Tema 3anATUA HUcnoan3oBanue NpuMeYaHue
/1 | MpoBeNeHUs 000py10BaHUA
Ilnan | dakr IeHTpa
€CTEeCTBEHHOHAYYHOM
U TeXHOJIOTHYECKOH
HaINlpPaBJIEHHOCTe
«Touka pocTay
1. Beeaenue (14)
Beonnoe 3amstue. Ilenu u | KommnbrorepHoe
3a1aun Kypca. Texnuka | o6opynoBaHue
1 0€3011acHOCTH.
2. TensioBble siBjeHus (12 v)
PaznooGpasue temnoBbix | KomnbroTepHoe
sprernii. TemnoBoe pacimpeHue | 000pyaI0oBaHHe
2 TeJl.
3 JlabGopaTopHas pabora O6opynoBanue 1J1st




«M3MeHeHus NJIMHBI Tela Ipu

nabopaTOpHBIX padoT

HarpeBaHUU M OXJIAXKICHUN. u YUYCHHUYECKUX
OTIBITOB
Tennonepenaua Habmonenue OGopynoBanue s
TEMJIONPOBOIHOCTH BOABI U JEMOHCTpAIU
4 BO3yXa.
JlaboparopHas pabora O6opynoBanue 1jst
«M3mepenne yaenbHon nmabopaTopHbIX padoT
TEMI0EMKOCTH Pa3IMYHbIX u YICHUYECKUX
5 BEIIECTBY. ombITOB  (Ha  0ase
[naBieHue U OTBEpACBaHUE. KoMIUIeKTOB Jutst OI'D
JlaGoparopHas pabota «OTaHuBKa
6 napauHOBOr0 CONTATHKAY
JlaboparopHas pabora ObopynoBanue nis
«Habmonenue 3a niaBieHuEM nabopaTopHbIX padboT
JIbaa» u YUYEHHUECKHUX
7 OIBITOB
Pemenue onmmMnuaaHeIx 3a1a4 ObopynoBanue  JuIs
Ha ypaBHEHUE TEIUIOBOT'O | IEMOHCTpAIHii
8 OanmaHca
Pemenue onmmMnuaaHeIx 3a1a4 ObopynoBanue  JUIs
9 Ha pacuéT TEIUIOBBIX IMTPOLIECCOB JEMOHCTpaLUid
10 JlaGopaTopus kpuctaaorpadpuu.
Hcnapenue 1 KOHJIEHCALMSL. ObopynoBanue  JuIs
11 JIEMOHCTpaIUi
CocraB aTmMocdepsl, ObopynoBanue  JIs
Ha0JII0/IeHNe repexoia JIeMOHCTpaIui
HEHACHIIIICHHBIX MTApOB B
12 HaCBIIICHHEIE.
Bnaxxnocts Bo3gyxa Ha pasHbix | OOopynoBanue — uis
13 KOHTHHEHTaX JIEMOHCTpaINi
3. DuekTpuyeckue sisaeHus (84)
Muxkpomup. Mogenu atoma, O6opynoBanue s
14 CyliecTBoBaBmMe 10 Havyana XIX | nemoHcTpauuit
Hcropust OTKpBITUS U 1EHCTBUS KomneroTepHoe
15 raJbBaHUYECKOr0 3JIEMEHTA obopynoBaHue
Ucropus CO3/1aHUs
AMEeKTpOohOpHOH
16 MallUHBI
Omneitel BonbTa. Onekrpudeckuit | KomnbrorepHoe
17 TOK B DJICKTPOJIUTAX. 00opyioBaHUE
Pemenne onmumnuanubix 3amad Ha | O0opyaoBanue s
18 3aKOHBI [IOCTOSIHHOI'O TOKa JEMOHCTpalnui
HaOmroienue 3aBUCHMOCTH OGopynoBanue s
COIIPOTUBJIEHUS] TPOBOJHUKA OT JEMOHCTpalui
19 TEMIIEPATYPBI.
JlaboparopHas pabota O6opynoBanue st
«Onpenenenne CTOMMOCTH nmabopaTopHBIX paboT
M3pacX0JI0BaHHOMN u YUYEHHUECKHX
ANEKTPOIHEPTUH ombIToB  (Ha  0ase
20 110 MOIIHOCTH MOTPEOUTENS M 0 | KOMIUIEKTOB Jiist OI'D




CUETUUKY»

Penienne oamuMImuagHbIX 3a1a4 OGopynoBanue  Jyist
21 Ha TEIJIOBOE IEUCTBUE TOKA JIEMOHCTpaIUi
4. DjieKTPOMArHuTHbIE siBJIeHus (34)
DNEeKTPOMarHUTHbHIE SIBJICHUSI. O6opynoBanue s
DneKTponu3MepuTEIbHbIC JEMOHCTpalui
22 prOOPBHIL.
MarxuutHas aHomanus. | ObopynoBanue  AJis
MarHuTHbIC JIEMOHCTpAaIni
23 Oypu
PaznoBunHOCTH
24 IEKTPOJBUraTEIIEH.
5. OnTuyeckue siBjaenus (74)
HcTouHnKY cBETa: TEIIOBBIE, ObopynoBanue  JUIs
25 JIIOMUHECIIEHTHBIE JIEMOHCTpaIUi
MHuorokpatHoe U300 pakeHue
MpeIMETa B HECKOJIBKUX TIOCKUX
26 3epKaiax.
N3roToBUTH NEPUCKOI U C €r0 ObopynoBanue  [Is
MTOMOIIIBIO MIPOBECTH | AEMOHCTpAIUi
27 HaOIIOCHUS
[IpakTUeckoe NCIOIb30BaHUE ObopynoBanue s
28 BOTHYTBIX 3€pKaJ JIEMOHCTpalUid
3puUTenbHble WILTIO3UH, O6opynoBanue s
MOPOK/IaeMbl€ TTPETIOMIICHU EM JNEMOHCTpalui
29 cBeta. Mupaxu.
30 Pa3BuTHE BOJOKOHHOI ONTUKH
Hcnonp30BaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 ABTOMaTHKa B HaIlIEH KU3HM . KomneroTepHoe
33 Panno u TeneBugeHmne o0opyaoBaHUE
ATNbTEpHATUBHBIC UCTOYHUKH
34 SHepruu. Bubl snekTpocTaHIui




