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Sposoe 2023
IosicHuTeaLHAA 3aNIUCKA

[Iporpamma «OkcnepuMeHTanbHass (U3MKa W pelIeHHWE 3a7aw»  COCTABJIEHA HAa OCHOBAaHHUM
CJIETYIOIINUX HOPMATHUBHO-TIPABOBBIX IOKYMEHTOB:

1. 3akon P® «O06 obpazoBanuu B Poccuiickoit @eneparm» Ne 273-03 ot 29.12.2012;

2. denepaibHBId TOCYAapCTBEHHBIM 00pa30BaTeIbHBIA CTAaHAAPT OCHOBHOTO OOIIEro
obpazoBanus (IIpuka3z MunucrepcTBa 06pa3zoBanus u Hayku Poccuiickoit denepannu ot
17 nexabps 2010 r. Ne 1897, B penakiuu nprukaza MuHUCTEpCTBA 00pa30BaHUs U HAYKU
P® 01 29.12.2014 r. Ne 1644, ot 31 nexabps 2015 r Ne 1577);

3. IlocranoBnenuss ['nmaBHOTO canuTapHoro Bpadya P® ot 29.12.2010 Ne 189 «O6
yrBepxxkaennu CanlluH 2.4.2.2821-10 «CanuTapHO-3MHIEMHOIOTHYECKHE TPeOOBaHUS K
YCIIOBUSIM OpraHu3anuu oOyueHusi B 00I11e00pa30BaTENIbHBIX YUPEXKICHUIAX» (Hajnee
Can [1uH 2.4.2.2821-10)

4. Meroauueckue  pPEKOMEHJAIMM [0  CO3JaHUI0 M (QYHKIMOHUPOBAHUIO B
0011e00pa30BaTENbHBIX OpPraHU3aLUAX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH U
MaJbIX TOpOJaX, IIEHTPOB OOpa3OBaHUs ECTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKON
HanpasieHHocTel («Touka pocta») (YTBepKIEHbl pacnopshkeHUeM MUHHUCTEpCTBa
npocseiienus Poccuiickoit @enepanuu ot 12 stuBapst 2021 r. NeP-6)

5. IIporpamma ocHoBHOTO OO1Iero oopasoBanusa. @usuka. 7 - 9 kiaccel (aBTOphl: A.B.
[Tepoimkun, H.B. ®unonoBuy,E.M. I'yTHuk). @usuka. 7-9 knaccsl: pabodne mporpaMMbl
/ coct. @50 E.H. Tuxonosa - 5-¢ u3x., nepepad.-M.: [Ipoda, 2015. — 400c.,

6. OcHoBHas oOpa3oBaTeNbHas IPOrpaMMa OCHOBHOTO o01iero oopazoanus MbOY COLI
Nel2;

BHeypouHast 1esSTeNbHOCTh SBJISETCS COCTABHOM 4YacThiO 0Opa30BaTEIBHOrO Ipoliecca U
OJHOM W3 (GOpM OpraHu3alMu CBOOOJHOTO BpeMeHH oOywaromuxcs. B pamkax peanuzanuu
DI'OC OO0 — 310 0OpazoBaTeNbHas 1EATEIBHOCTh, OCYIIECTBIsIeMas B popMax, OTIIMYHBIX OT
YPOUHOH CHCTEMbI OOyuY€HUs, M HAIlpaBI€HHAs Ha JOCTHKEHHME IJIAHUPYEMbIX pE3yJIbTaTOB
OCBOEHHUSI 00pa30BaTENbHBIX MPOTPaMM OCHOBHOTO o0miero oOpa3oBanus. Peamm3zanus
nporpaMMbl 1o (u3MKe «IKCIHEePHUMEHTAJIbHAsi (PU3MKa M pelleHHe 3aJa4» CIO0COOCTBYET
OOLIEMHTEIUIEKTYyaTbHOMY HAMPaBICHUIO PA3BUTHS THYHOCTH O0ydaronmxcs /-9 Ki1accos.

®dusndeckoe 00pa3zoBaHUE B CUCTEME OOIIET0 U CpeHEr0 00pa30BaHMs 3aHUMAET OJHO U3
BEAyIIMX MecCT. SBissch (QyHIaMEHTOM HAyYHOTO MHPOIOHUMAHHS, OHO CIOCOOCTBYET
(GbOopMHUPOBAaHHIO 3HAHHWNH 00 OCHOBHBIX METO/JAaX HAYYHOI'O IO3HAHUS OKPYXKAIOLIETO MHpa,
(GyHIaMEHTaJIbHBIX HAy4YHBIX TEOPUH M 3aKOHOMEPHOCTEH, (GOpMHUpYET Yy ydallluxcsli YMEHHS
HCCIIEIOBATh U OOBSACHATH SIBJICHUS MPUPOIBI U TEXHUKU.

Kak mkonsHbIl peameT, pusuka o01aiaeT OrpoMHBIM T'YMaHUTapPHBIM MOTEHIIUAIOM, OHA
aKTUBHO (OpPMUPYET HHTEJUIEKTYaIbHBIE M MHPOBO33PEHYECKHE KadyecTBa JIMYHOCTH.
Juddepenumanys npeanoiaraeT Takylo OpraHu3aluio nporecca 00y4eHus, KOTopasi y4uTbIBaeT
UH/IMBU/yaJIbHbIe OCOOCHHOCTH YYalllMXCs, UX CIIOCOOHOCTH M MHTEPECHI, JIUYHOCTHBIM OIIBIT.
Huddepenumanys oOydeHus (uU3MKE IMO3BOJISIET, C OJHOM CTOPOHBI, OOecrneyuTh 0a30BYIO
HOJTrOTOBKY, C JIpPYroil - yAOBJETBOPUTH MOTPEOHOCTU KaXKJOrO, KTO TNPOSBISET HMHTEpEC U
CIIOCOOHOCTH K IPEIMETY U BBIXOJUT 332 PAMKHU M3y4eHUs! (U3UKH B IIKOJIBHOM KypCe.

Hean kypca

Onupasicb Ha UHAUBUAYaAIbHbIE 00pa30BaTENbHbBIE 3alPOChl U CIOCOOHOCTH Ka)XJ0ro pedeHka
IpHU peaau3aliu MpOorpaMMbl Mo (u3NKe «IKCIepUMEHTabHAsS (U3MKA M PEIICHUE 3a1ad»,
MOKHO JOCTUYh OCHOBHOW WLeJIM — Pa3BUTh y OOYyYaroIIMXCS CTPEMIICHHE K JajbHEeHIeMy
CaMOONIPENEICHUIO, HWHTEJUIEKTYalIbHONW, HAy4YHOHM W IPaKTUYECKOW CaMOCTOSTEIbHOCTH,
MM03HABATEJIbHON aKTUBHOCTH.

JlaHHas mporpaMma I03BOJIIET OOYYalOIIUMCSI O3HAKOMMTBHCS C METOJHMKOW OpraHu3aliu |
MPOBEJCHUS KCIIEPUMEHTAIBHO-UCCIEA0BATEIbCKOM 1eATEIHHOCTH B COBPEMEHHOM y4EOHOM
npoiiecce 1o Gu3uKe, 03HAKOMUTHCS CO MHOTMMHU MHTEPECHBIMHU BOIIPOCaMH (PU3HUKU Ha TAaHHOM



sTane OOy4YeHHs, BBIXOJSAIIMMHU 33 PAMKH IIKOJHHOW MHPOTpaMMBbl, PAaCUIMPUTH ILEJIOCTHOE
npeAcTaBiIeHue O TnpolieMe MaHHOM HayKu. OKCIEpUMEHTalIbHAs JeSATeIbHOCTh OynaeT
CIOCOOCTBOBAaTh PAa3BUTHIO MBICIHUTENBHBIX ONEpaluid M OO0IEMYy HHTEIJICKTYaIbHOMY
Pa3BUTHIO.

He menee BaxHBIM (DaKTOpOM peanu3aliiyl JaHHOH MPOrpaMMBbl SIBISIETCS CTPEMIICHUE Pa3BUTh Y
y4alluxcsi yMEHHE CaMOCTOSTEIbHO padoTarh, AyMaTb, SKCIEPUMEHTHPOBATH B YCIOBHUSX
MIKOJIBHOM J1abOpaTOpuM, a TaKXKe COBEPIICHCTBOBATh HABBIKM apryMEHTAIlMH COOCTBEHHOM
No3uUMM 10  omnpencnéHHelM  BompocaM. CoxepskaHue  NporpamMmbl  COOTBETCTBYET
MI03HABATEIBHBIM BO3MOKHOCTSIM IIKOJBHUKOB U MPEAOCTABISET UM BO3MOXKHOCTh paboTaTh Ha
YPOBHE MOBBIICHHBIX TpeOOBaHMM, pa3BuBas yueOHyro MortuBanuio. CoxepikaHue 3aHATHH
BHEYPOYHOI JIEATETLHOCTH MPEICTABIISICT COO0I BBEICHHE B MUP SKCIIEPUMEHTAIBHON (DU3HKH,
B KOTOPOM Y4YalllUecsl CTaHyT UCCIIEJOBATEIsIMU U HAay4daThbCsl I03HABATh OKPYKAIOIUN UX MHP,
TO €CTb OCBOAT OCHOBHBIE METOAbl HAay4HOIO [O3HaHUA. B yCIOBHAX peanmsanuu
00pa30oBaTeIbHON MPOrpaMMbl LIMPOKO UCIIONB3YIOTCS METO/Ibl y4€OHOT0, NCCIIEA0BATEILCKOTO,
npoOJeMHOTO JKcrepuMeHTa. PeGEHOK B mporecce MO3HAHMS, NpUOOpeTas 4YyBCTBEHHBIN
(peHOMEHOIOrNYECKNIT) ONBIT, MEPEKUBACT IOJIyUYEHHBIC OIIYIIEHUS M BIEYATICHUA. OTH
nepexuBaHuss TPoOYKAAIOT W TOOYXKIaroT mpouecc MbimuieHus. Crnenuduyeckas dopma
OpraHM3alUy I103BOJISAET YYalIUMCS O3HAKOMHUTBCA CO MHOTMMH HHTEPECHBIMH BOIPOCAMH
¢u3MKM Ha JAaHHOM »JTane OOY4YEeHMs, BBIXOAALIMMHU 3a pPAMKU IIKOJIbHOW IpOrpammbl,
paclIMpuTh LEJIOCTHOE IMpeJCTaBleHHe O MpobiemMe JaHHOM Hayku. JleTw modydaror
poQeCCHOHANIbHBIE HABBIKU, KOTOPHIE CIIOCOOCTBYIOT JalbHEUINEH COLMAIIBHOW ajanTallud B
oO1ecTBe.

Heasto mporpaMmbl 1o (usuke «IKCIEpUMEHTaNbHAs (QHU3UKA W PpEHICHUE 3a1audy», s
yuanmxes /-9 KjIaccoB SBISIOTCA:

* pa3BUTHE Yy Y4YAIIMUXCSA ITO3HABATEJIBHBIX HMHTEPECOB, WHTEIUIEKTYAJIBHBIX M TBOPYECKUX
CHOCOOHOCTEH B Mpolecce peleHus NPaKTHUeCKUX 33aJad U CaMOCTOSITEIbHOIO MPUOOPETEHUs
HOBEIX 3HAHUM;

* (popMupOBaHUE U Pa3BUTHE Y YUALIUXCS KIFOUEBBIX KOMIETEHIMNA: yueOHO-1103HABATENbHbIX,
MH(OPMALlMOHHO-KOMMYHUKATUBHBIX, COLMUAIbHBIX, W Kak CJIEACTBUE  KOMIIETEHUUHN
JMYHOCTHOI'O CaMOCOBEPILIECHCTBOBAHMS;

* (GopmupoBaHUE NPEIMETHBIX U METANpPEAMETHBIX PE3YJIbTaTOB OOYYEHHS, YHHUBEPCAIbHBIX
y4eOHBIX ACHUCTBU;

* BOCIIUTAHHE TBOPYECKOW JIMUYHOCTH, CHOCOOHON K OCBOEHHUIO MEPEIOBBIX TEXHOJOTUH U
CO3JIaHUIO CBOMX COOCTBEHHBIX pa3pabOTOK, K BBIABM)KEHUIO HOBBIX UJICH U POEKTOB;

* peanu3anus JesATEJIbHOCTHOIO MOAX0/a K MPEIMETHOMY OOYUYEHHIO HA 3aHSTHUSX BHEYPOUHOU
NeSITebHOCTH 110 (hU3HKE.

Oco0eHHOCThIO BHEYPOUHOU AESITENLHOCTH MO (PU3MKE B paMKax KPYXKKOBOHU pabOThI sSBISETCS
TO, YTO OHA HAIpaBJE€Ha Ha JIOCTH)KEHHE O0ydarolMMHCs B OOJbIIEH CTENEeHU JUYHOCTHBIX U
METaIIPEAMETHBIX PE3YJIBTATOB.

3agaum Kypca

Jns peanuzanuu nenen kypca Tpedyercs pelieHne KOHKPETHBIX MPAaKTUYECKUX 3a/1ad.
OcHOBHBIE 3371a4l BHEYPOUHOU JEATEIbHOCTU MO (PU3UKU:

* BBISIBJICHHE UHTEPECOB, CKIOHHOCTEH, CIIOCOOHOCTEH, BOZMOKHOCTEH ydaluxcs K pa3aIuuHbIM
BUJIaM JI€ATENbHOCTH;

* (opMUpOBaHHE TPEJCTABICHUS O SIBICHUAX U 3aKOHAX OKPYKAIOLIEr0 MHUpPa, C KOTOPHIMH
IIKOJIBHUKH CTAJIKUBAIOTCS B IIOBCEIHEBHOM JKN3HY;

* popmMupoBaHuE MPECTABICHUS O HAYYHOM METO/IE [TO3HAHUS;

* pa3BUTHE UHTEPECA K UCCIIEN0BATEIBbCKON EATEIbHOCTH;

* pa3BHUTHE OIbITA TBOPUECKOH JEATEILHOCTH, TBOPUECKUX CIIOCOOHOCTEH;

* pa3BUTHE HABBIKOB OPTaHU3AIMH HAYYHOT'O TPYJia, pabOThI CO CIOBAPSIMH U SHLUKIIONEANUSIMHY;
* CO3/IaHHE YCIIOBUH JUIsl peajn3aliyd BO BHEYPOUHOE BpeMsl IPUOOPETEHHBIX YHHUBEPCAIbHbBIX
y4eOHBIX AEHCTBUM B ypOUHOE BpEMS;



* pa3BUTHE OMbBITa HEPOPMATILHOTO OOIEHUS, B3aUMOICHCTBHS, COTPYAHUYECTBA,;

pacuMpeHre paMoK OOIIEHHUS C COLUYMOM;

* (hopMupOBaHHE HABBIKOB IOCTPOCHUS (PU3MUYECKHX MOJAETCH W ONpeAeTCHUs TPAHULl HX
IIPUMEHUMOCTH;

* COBEpIICHCTBOBAHWE YMEHHH INPHUMEHATh 3HaHWUA MO (usuke s OOBSICHEHUS SBICHUUN
MPUPO/IbI, CBOMCTB BEIIECTBA, PEICHHUS (PU3NYECKUX 3a/1a4, CAMOCTOSTEIILHOT'O IPUOOPETEHUS U
OLICHKM HOBOW WHGPOpPMALUU (PHU3UUECKOTO COJACPXKAHUSA, HCIOIb30BaHUSA COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHII;

* MCIOJIb30BaHNE MPUOOPETEHHBIX 3HAHUIM U YMEHHUN JJIS1 PEIICHUS PAKTHUECKUX, )KU3HEHHBIX
3a/1ay4;

* BKJIIOUYEHHUE YYAIUXCS B Pa3zHOOOpa3HYyIO0 NEATENbHOCTh: TEOPETHYECKYIO, MPAKTUYECKYIO,
AHAJIMTUYECKYIO, IOUCKOBYIO;

* BEIPa0OTKA TMOKUX YMEHUI MEPEeHOCUTh 3HAHHUS U HaBBIKM Ha HOBbIE (DOpMBI yueOHOM padoThI;
* pa3BUTHE COOOPA3UTENBLHOCTH M OBICTPOTHl PEAKLUUU MPU PEIICHUH HOBBIX Pa3TUYHBIX
(du3nUecKux 3a/1a4, CBI3aHHBIX C MPAKTUYECKOH IeSATEIbHOCTHIO.

MeTtoabl Oﬁy‘{eHI/Iﬂ Hu q)OpMI)I OpraHu3alvu A€ATECJIbHOCTH oﬁyqaloumxca

Peanuzanus nporpammbl «OKclepUMEHTalbHAs (U3MKA U pelleHHe 3ajau» Ipeanosaraer
WHIMBUIYAIIbHYIO M TPYINIIOBYIO paboTy o0Oydarommxcsi, IUIAHUPOBAaHHE H TIPOBEICHHE
HCCIIEIOBATETILCKOTO  SKCIIEPUMEHTa, CAMOCTOSITENbHBIM CcOOp MaHHBIX JJS  pelleHus
IPAKTUYECKUX 3ajad, aHaIN3 u OLICHKY MOJIy4YEHHBIX pe3yJbTaToB,
U3rOTOBJICHHE MocoOuit u mozenei. [Iporpamma mpegycMaTpuBaeT He TOJIBKO OOydarolue H
pa3BHUBalOIIME LEeau, €€ peaau3alus CIIOCOOCTBYET BOCHUTAHUIO TBOPYECKOM JIMYHOCTH C
AKTHBHOM JKM3HEHHOH mo3unuen. B pamkax exxeHenenbHbIX 3aHATHI 00yJaromuecs MIaHupyIOT
AKCIIEPUMEHTBHI, IPOBOSAT UX, OOCYKIAIOT PE3yJIbTAThl, PEIIAIOT 3KCIEPUMEHTAJIbHbIE 3aaHMUs,
3aJaud  pa3UYHBIX (GOpM W TUMOB, OCYHIECTBISIOT IPOEKTHO-UCCIEIOBATEIbCKYIO
JIESATEIbHOCTD.

IInanupyemMble pe3y/jbTaTbl 0CBOCHHS IPOrPaMMBbl «JKCIepUMeHTaJIbHas Gpu3nka u
pelieHne 3a1a4» (¢ ucnoJib30BanueM odopyaosanns «Touka pocra») B 7-9 Kiaaccax.
Peanu3zanus nporpaMMel ClIOCOOCTBYET JOCTHKEHUIO CIEAYIOUINX Pe3yabTAaTOB:
JInunocrTHeIe:
B cepe muUHOCTHBIX YHUBEPCATIBHBIX YUEOHBIX JEHCTBUN yUalluXcs:
* yueOHO-TI03HaBaTEIbHBI MHTEpEC K HOBOMY y4eOHOMY MaTepualdy M clocobaM perieHus
HOBOM 3a7a4H;
* OpHMEHTAlMsl Ha MOHMMaHWE MPUYHMH yclexa BO BHEYYeOHON NEesATEIbHOCTH, B TOM YHCIE Ha
CcaMOaHaJIM3 U CaMOKOHTPOJb Pe3yJbTaTa, Ha aHAJIM3 COOTBETCTBHUS PE3yJbTaTOB TPEOOBAaHUSAM
KOHKPETHOU 3a/1a4u;
* CIIOCOOHOCTDH K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIEITHOCTH BHEYUEOHOMN AESITETbHOCTH;
Obyyarowuiics NOIYUUM 03MONCHOCb 01 POPMUPOBAHUA!
* BHYTPEHHEW MO3MIMM IIKOJBHMKA HA YPOBHE IIOJIOKUTEIBHOIO OTHOWIEHHsS K IIKOJIE,
NOHUMAaHMsI HEOOXOAUMOCTH YUYEHHs, BBIPA)KEHHOTO B IpeoliIajaHuy yueOHO-T103HaBaTEIbHBIX
MOTHBOB;
* BBIpQXKEHHOM YCTONYMBOM yueOHO-1103HABATEIbHON MOTHUBALIUY YYEHUS;
* YCTOMUMBOro yueOHO-T103HABATEILHOI'O HHTEPECA K HOBBIM OOIIMM CIIOco0aM pereHus 3a/1ad.
MeranpeamerHslie:
B cdepe peryasiTHBHBIX YHUBEPCATbHBIX YUEOHBIX ACHCTBUN ydalluxcs:
* IUIAHMPOBATh CBOU JEHCTBHSI B COOTBETCTBMM C IIOCTABJICHHOM 3a/adyedl U YCIOBUSAMH €€
peanu3anuy, B TOM 4KCJIe BO BHYTPEHHEM ILIAHE,
* YYUTHIBATh YCTAHOBJIEHHBIE [TPaBUJIa B IUTAHUPOBAHUM U KOHTPOJIE CIIOCO0a pelIeHus;
* OCYILECTBJIATh UTOTOBBIM U IOIIArOBBIA KOHTPOJIb 110 PE3YJIbTATY;



* OLICHUBATh MPABUJIBHOCTH BBIOJIHEHUS JEHCTBHSI Ha YPOBHE aJ€KBATHON PETPOCIEKTUBHOM
OLIEHKH COOTBETCTBUS Pe3yIbTaTOB TPEOOBAaHUAM AAHHOM 3aJauu U 3aJauHON 001acTH;

* aJEKBaTHO BOCIPUHUMATH IPEIJIOKECHHMS MU OLICHKY YYMTENIeH, TOBAPHUILEH, POAUTEIIECH M
JIPYTUX JIIOJCH;

* pa3nuyarh coco0 U pe3yabTaT ACHCTBHSL.

Obyuaiowuiics NOIYUUM 03MONACHOCTb HAYYUMCA.!

* B COTPYAHHMYECTBE C YUUTEIEM CTAaBUTh HOBbIC yUeOHbIC 33]a4u;

* [IPOSIBJIATH [103HABATEIbHYIO MHULIMATUBY B Y4€OHOM COTpPYIHUYECTBE;

* CaMOCTOSITEJIbHO aJI€KBATHO OLIEHUBATh IPABUWJIBHOCTh BBIMOJHEHUS AECUCTBUS M BHOCHUTH
HE00XO/UMBbIE KOPPEKTHBBI B HCIIOJIHEHHE Kak 10 XOAY €ro pealus3aldy, TaKk U B KOHILE
JICHCTBHS.

B cdepe no3HaBaTebHBIX YHUBEPCATIbHBIX YUCOHBIX AEHCTBUM ydallluXcCsi:

* OCYLIECTBIIAITh MOUCK HEOOXOMUMON HMH(pOpPMAIMU JUIS BBIOJHEHUS BHEYUEOHBIX 3a/aHUIl C
UCIOJIb30BaHUEM Y4YeOHOH JuTeparypbl U B OTKPHITOM HH(GOPMALMOHHOM IPOCTPAHCTBE,
SHIMKJIONICJNHA, CIPABOYHUKOB (BKIIIOYAs OAJIEKTPOHHBIC, IM(PPOBBIE), KOHTPOIMPYEMOM
npocrpancTse MHTEpHETA;

* OCYIIECTBJIATH 3anmuch ((hukcanuio) BEIOOPOUHON HMH(pOpMaAKU 00 OKpYXKAroIleM MHpE U O
ce0e caMoM, B TOM 4duciie ¢ nomouibo uHcTpymenTos UKT;

* CTPOUTH COOOIICHHS, IPOCKTHI B YCTHOW U MUCbMEHHOHN (POpME;

* IPOBOJIUThH CPABHEHUE M KJIACCU(DUKALIMIO IO 33JJaHHBIM KPUTEPUSIM;

* YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U B U3y4aeMOM KpPYT'€ SIBJICHUM;

* CTPOUTH pacCyXIeHHs B (hopMe CBSA3M NPOCTHIX CYXAECHUH 00 OOBEKTe, ero CTPOCHHUH,
CBOMCTBaX U CBS3aX;

Obyuarowuiics NOIYYUM 03MONCHOCTL HAYUUMBCA:

* OCYIIECTBIISITh PACHIMPEHHBIN MOUCK MH(POPMAIIUU C UCIIOIB30BAHUEM PECYPCOB OMOINOTEK U
cetu HTEpHET;

* 3amMChIBaTh, (UKCUPOBaTh HHGOPMAIMIO 00 OKPYXKAOIIUX SBICHUSIX C TOMOIIBIO
uHctpymentoB KT,

* OCO3HAHHO U MPOU3BOJIILHO CTPOUTH COOOIIEHHS B YCTHON M MMUCbMEHHOH (hopme;

* OCYLIECTBJIATh BBIOOP Hanbosee 3 (EeKTUBHBIX CIIOCOOOB pelIeHHs 3a/1a4d B 3aBUCUMOCTH OT
KOHKDPETHBIX YCIOBH;

* CTPOUTH JIOTUYECKOE PACCYXKJECHUE, BKIKOYAIOIIEE YCTAHOBJICHHWE NMPUYMHHO-CIIEICTBEHHBIX
CBsI3€H;

* MOT'YT BBINTM Ha TEOPETHMYECKHH YPOBEHb DEIIEHUS 3aJad: PEIICHHUE IO ONPEIEICHHOMY
IUIaHy, BJIaJICHUE OCHOBHBIMU IPHUEMaMM pELICHUs, OCO3HAHUS NEATEIBHOCTH IO PELICHUIO
3a/1a4H.

B chepe koMMyHHUKATHBHBIX YHUBEPCAJIBHBIX YUEOHBIX TEHCTBUIN yUallluXCsl:

* aJEKBaTHO MCIOJIb30BaTh KOMMYHMKATHBHBIE, IPEXKIE BCETO - PEYEBBIE, CPEACTBA JUISA
pelIeHHs pa3IMYHbIX KOMMYHUKATUBHBIX 3aJ1a4, CTPOUTh MOHOJIOTMYECKOE COOOIIEHHE, BIAJAETh
JIMANIOTHYeCKO (hopMON KOMMYHMKAIIUU, UCHOJB3Yys, B TOM YHCIE CPEJICTBA U MHCTPYMEHTHI
UKT u ngucTaHIIMOHHOTO OOIIEHHUS;

* JIONIyCKaTh BO3MOXKHOCTb CYILLIECTBOBAHUS Yy JIFOAEH Pa3IMYHbIX TOYEK 3PEHUS, B TOM UUCIIE HE
COBMAJIAIOIIUX C €ro COOCTBEHHOM, U OPHUEHTHUPOBATHCA HA MO3ULIMIO MapTHEpa B OOIIEHUM U
B3alMOJEHCTBHY;

* YYHUTHIBATh pa3Hble MHEHUS M CTPEMHUTHCS K KOOPAMHALIMK PA3IMYHBIX TIO3ULIMHA B
COTpPYJIHUYECTBE;

* popmMynIMpoBaTh COOCTBEHHOE MHEHUE U MO3ULIHUIO;

* IOTOBapUBATHCA U MPUXOJIUTH K OOIIEMY PEIICHUIO B COBMECTHON JEATEIbHOCTH, B TOM YHUCIIE
B CUTYallUU CTOJIKHOBEHHS NHTEPECOB;

Obyuarowuiicsi NOIYYUM 803MONCHOCIb HAYUUMBCA:

* YYUTHIBATh U KOOPAMHHUPOBATH B COTPYAHUUECTBE OTIUYHBIE OT COOCTBEHHOM MO3ULIUU APYTUX
JIIOAEH;



* YUUTBIBATh pa3Hble MHEHUS U MHTEPECHl 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;
* IOHUMAaTh OTHOCUTEIBHOCTh MHEHHUH U MOAXO0JI0B K PEILIEHHUIO TPOOJIEMBI;
* apryMEHTUpPOBaTh CBOI IO3UIMI0 M KOOPAMHMPOBATb €€ C IO3ULUSAMU NapTHEPOB B
COTPYAHUYECTBE MPU BBIPAOOTKE OOIIEr0 PEeLIeHHUs B COBMECTHOM 1€ TEIbHOCTH;
* 3agaBaTh BOINPOCHL, HEOOXOOWMBIE Ui OpraHW3alMd COOCTBEHHOW JEATENbHOCTH U
COTPYAHUYECTBA C TAPTHEPOM;
* OCYLIECTBIATh B3aUMHBIH KOHTPOJIb M OKa3blBaTh B COTPYAHHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOUIb.
IIpeamerHbIe:
- OPHUEHTHPOBATbCA B SABICHUSIX M OOBEKTAX OKPYKAIOIIErO0 MHUpPA, 3HAaTh TIPaHMULBI MX
IPUMEHUMOCTH;
- IOHUMATb onpeAenaeHNs GU3NYECKUX BEIMYMH U IOMHUTH onpeenstonme GopMyIbl;
- IOHUMATh KaKuM (PU3NYECKUM MPUHIMIIAM U 3aKOHAM MOJUYUHSIOTCS T€ WM UHBIE OOBEKTHI U
SBJICHUSI IPUPOJIBL;
- 3HaHUE MOJIEJIH MTOUCKA PEUICHUH A7 3a/1a4 110 (hr3HKe;
- 3HaTh TEOPETHUYECKNE OCHOBBI MAaTEMATUKHU.
- IpUMEeYaTh MOJIENH ABJIEHUN U 0OBEKTOB OKPYXKAIOIIEr0 MUPA;
- aHAJIM3UPOBATh YCIOBHE 3aJauy;
- nepeopMyIupoOBaTh U MOJECINPOBATh, 3AMEHATh UCXOJHYIO 3a/1a4y APYTroii;
- COCTaBJIATH IUIAH PEIICHUs;
- BBIJIBUTATh U IPOBEPSITH MIPEAIaraeMble JUisl pEICHUs TUIIOTE3bI;
- BJIaJIeTh OCHOBHBIMU YMCTBEHHBIMU OIIE€PALUAMHU, COCTABIISIOIIMMU ITOUCK PEIIEHUs 3a/1a4H.
CopepxaHue porpaMMbl BHEYPOUHOU JESTEIIbHOCTH

7 kiacc
Beenenue. Beonnoe 3anstue. Llenu u 3agaun kypca. TexHuka 6e30nacHOCTH.
PoJib 3xcniepuMeHTa B )KM3HM YeJI0BeKa.
Teopusa: W3yuntb OCHOBbI Teopuu morpemHocreld. IlorpemHocTd OpsSMbIX U KOCBEHHBIX
U3MEpEeHull, MaKCUMajlbHas IOTPELIHOCTh KOCBEHHBIX HW3MEPEHUH, Yy4eT IOorperHocTel
U3MepeHuil mpu TmocTpoeHuu rpadukoB. [IpencraBneHune pe3ynbTaToB MU3MEpEeHUH B (opme
Ta0IMI] ¥ TpaUKOB.
IIpaxmuxa: OCHOBBI TEOPUHU MOTPEIIHOCTEN MIPUMEHSATH NP BHINOIHEHUH 3KCIIEPUMEHTAIbHBIX
3aJa4, MpakTU4ecKux padoT (¢ ucmoJib30BanueM odopynosanus «Touka pocray)
Xapakmepucmuka 0CHOBHbIX 8UO08 0eAMeNIbHOCIU.
[TpuBoANTE TpUMeEpHl OOBEKTOB M3ydeHUs QU3MKHU ((puznueckue sBieHUs, GU3NUIECKOE TEo,
BelIeCTBO, (¢u3nueckoe 1mose). HalOmrogare W aHanmu3upoBaTh (PU3UUECKHE SBICHUS
(puxcupoBaTh U3MEHEHHUsI CBOWCTB OOBEKTOB, CpaBHUBATh UX M 0000maTh). [To3HakoMuThCs C©
AKCIIEPUMEHTAJIbHBIM METOAOM HccienoBaHus npupoasl. COopka MpuOOPOB M KOHCTPYKLHUH.
Hcnonb3oBaHue H3MEpPUTENbHBIX NPHOOPOB. BhINOiIHEHHE J1a0OpPaTOPHBIX M MPAKTHYECKHX
pabot. /lmarHocTuka M ycTpaHeHHE HEUCIpaBHOCTEH mnpuOopoB. BricTpanBaHue rumnores Ha
OCHOBAHHHU UMEIOIUXCS TaHHBIX.
Mexanuka.
Teopus: PaBHOMEpHOE M HEepaBHOMEpHOE JBIbKeHUE. ['paduueckoe mpeacTaBieHUe JBUKECHUS.
Pemenne rpapuueckux 3anay, pacdeT MyTH M CpPEeIHEH CKOPOCTH HEPAaBHOMEPHOTO ABM)KECHHUS.
[Tonstue muepuuu W uHepTHOCTU. LlenTpobOexnas cuna. [IpuMeHeHHe AAHHBIX (PU3HMUECKUX
MOHSTUN B KU3HEAEATENbHOCTH YenoBeka. Cuia ynpyrocTH, cujia TpeHHsl.
Ilpaxmuxa: VccrnenoBaHue 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HMKAIOIIEW B MpPYXHUHE, OT
cTerneHu aedopMaluu Npy>KUHBI.
Omnpenenenne ko3(dduumenta TpeHuss Ha TpuOomerpe. (€ HCNOJIb30BAHHEM 000PYI0BAHHUS
«Touxka pocra»)
HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JIABJICHMS.
Xapakxmepucmuka 0CHOBHBIX 8UO08 0esMeNIbHOCIU.



Amnanu3s tabnun, rpagukos, cxeMm. [Torck o0ObsicHeHUs HabIOAaeMbIM cOObITUAM. OnpeneneHue
CBOICTB pUOOPOB IO YepTekaM U MOJEISIM. AHAJIN3 BO3HUKAIOIIUX MPOOJIEMHBIX CUTYaLlUH.
N300paxarh cuCTEMy KOOpPIWHAT, BBIOMpATh TEIO OTCYETa U CBSI3BIBATH €r0 C CHUCTEMOU
KoopauHatT. Mcrnonp30BaTh CUCTEMY KOOPAMHAT JJIs M3YYEHHs] NPSIMOJIMHEMHOrO JBHUKEHUS
tena. COopka mpuOOpPOB ¥ KOHCTpyKIMi. lcmonp3oBaHUE WM3MEPUTENBHBIX MPHOOPOB.
Brimmonnenue mabopaTopHBIX M TMPaKTUYECKUX paboT (¢ HMCHoJIb30BaHHEM O00OpY/I0BaHUS
«Touka pocra»). /luarHocTHKa M yCTpaHEHHUE HEUCIpaBHOCTEH mnpuOopoB. BricTpanBanue
TUIIOTE3 Ha OCHOBAaHWM HMEKOUIUXCS JaHHbIX. KOHCTpyMpoBaHME U MOJECIMPOBAHHE.
BrimonHenue 3alaHuil MO0 yCOBEPIICHCTBOBAHHWIO MPUOOpOB. Pa3paboTka HOBBIX BapHAHTOB
onbiToB. Pa3paboTka W mpoBepka METOAMKU JKCHEpPUMEHTAIbHON paboThl. Pabora B Maibix
rpynnax. AHAJIM3UPYIOT, BBIOMpPAIOT U  OOOCHOBBIBAIOT CBOE pEUICHHE, JICHCTBHSL.
[IpencraBnenne pe3ynbTaTOB MApPHOM, TPYNIOBOM MAEATENBHOCTH. Y4acThEe B Juajore B
COOTBETCTBUU C IIPAaBUJIAMU PEUEBOTO TIOBEICHUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackais, rugpocTaTUYecKOe AaBJIICHHE, COOOIIAIOIIUECS
COCY/Ibl, TUAPABINYECKUE MAIINHBI.

Ilpaxmuxa: 3a0auu. BBHITAIKUBAIOLIAS CHJIA B PA3IMUHBIX CHUCTEMax; HpUOOpbl B 3adayax
(cooOmarommuecs Cocybl, THIPABINYECKUE MAILIMHBI, phlYard, OJ0KH).

OKcnepumeHmanbHvle 3a0aHUA.

l)usmepenue cunbl Apxumena, 2)u3MepeHHE MOMEHTa CHIIbL, JCHCTBYIOIIErO Ha pbIvar,
3)usmepenune pabOThl CHIBI YIPYTOCTH TMPU MOABEME TpPy3a C MOMONIBIO TMOJABHMIKHOTO WITH
HEMOJIBUYKHOTO OJIOKa.(C MCNoJIb30BaHueM o0opynoBaHus «Touka pocTay)

Xapaxmepucmuka 0CHOBHBIX U008 0esAMENbHOCTIU.

Ananu3 Tabmui, rpaduxos, cxem. Ilowck oObsicHeHuss HaOmomaeMbiM coObITHsM. COOpKa
npuOOpoB W KOHCTPYKIMHA. Mcrmonp3oBaHWe WM3MEPHUTEIbHBIX NpUOOPOB. BrimomHeHue
71a00paTOPHBIX U MPAKTHYECKUX paboT. J{MarHocTuka U yCTpaHEHHE HEMCIIPABHOCTEHN MPUOOPOB.
BoicTpanBaHue rumore3 Ha OCHOBAaHMM UMelOUIMXcd JaHHbIX. KoHcTpyupoBaHue u
MojienrpoBanue. Pabora B ManbIx rpymnmnax. AHAIU3HPYIOT, BRIOUPAIOT U 0OOOCHOBBIBAIOT CBOE
peuwenne, aeictus. IllpencraBieHue pe3yabTaTOB MAPHOM, TPYIIIOBOM JAESATEIBbHOCTH.
[TonaroroBka coOOOIIEHUH M [OKJIaJ0B. Y4acTHe B JHAlOre B COOTBETCTBUHU C IpaBHIIaMU
pEe4eBOro NOBEICHNUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecwe TBepAbIX Tel. YCIOBUS pPaBHOBECUA. MOMEHT CHIIBL.
ITpaBmiio momenToB. LlenTp Tskectu. lMccienoBaHue pasiIMUHBIX MEXAHUYECKHX CHCTEM.
Kom0OuHMpoBaHHbIE 33]]a41, UCTIOJIb3Ysl YCIOBUS PAaBHOBECHS.

Ilpakxmuxka: VI3roToBineHue paboTaromieil cucTeMbl OJIO0KOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMENbHOCTIU.

Amnanu3z tabnun, rpagukos, cxeM. [Torck o0bsicHeHUs HabII0AaeMbIM cOOBITUAM. OnpesieneHre
CBOICTB pUOOPOB IO YepTeKaM M MOJEISIM. AHaJIN3 BO3HUKAIOIUX MPOOJIEMHBIX CUTYalUM.
HaGnronate pgelicTBHME MNpPOCTHIX MeXaHU3MOB. [lo3HAaKOMHUTBCS C (DU3MUECKOW MOJEINBIO
«abcomoTHO TBEPJOE Teno». PemiaTs 3amaun Ha NMpUMEHEHHE yclIoBUs(TpaBUiia) PaBHOBECHUS
peiyara. [IpuMeHsTh ycioBue (MpaBWIIO) pPAaBHOBECUS phluara s OOBSCHEHHUS JACWCTBUA
Pa3IUYHBIX HMHCTPYMEHTOB, HCIIOJIb3yeMbIX B TexHHKe M B ObiTy. COopka mnpubopoB u
KOHCTpYKLUH. Vcronb30BaHHe HM3MEPHUTEIbHBIX NPHOOpPOB. BrimonHeHne mabopaTOpHBIX U
MpakTUYeCKuX padoT. JlmarHocTHKa M ycTpaHEHWe HEUCIpPaBHOCTEH MpuOOpoB. BricTpanBanue
TUIIOTE€3 Ha OCHOBAaHMM UMEIOUIMXCA JaHHbIX. KOHCTpyHMpoBaHME UM MOJEIMPOBAHUE.
BrimontHeHNE 3aaHuii IO yCOBEPIIEHCTBOBAHHMIO MPUOOpPOB. Pa3zpaboTka HOBBIX BapHaHTOB
onbIToB. Pa3paboTka M mpoBepKka METOJIUKU SKCIEpUMEHTalbHOW paboThl. Pabora B MaibIx
rpynnax. AHaJIM3UPYIOT, BbIOMpPAlOT W  OOOCHOBBIBAIOT CBOE pelIEHUE, JEeHUCTBUS.
[IpencraBiaenue pe3yabTaToOB MApHOM, rpynmnoBoil aesrenbHocTd. [lonroroBka cooOmieHuit u
noknanoB. OCyIIeCTBISIOT CaMOOIIEHKY, B3aUMOOIICHKY JI€ATENIbHOCTH. Y4acTHe B JUAJIOTE B
COOTBETCTBHUH C IIPaBUJIAMU PEUEBOTO MIOBEEHUSI.



8 ki1acc
TenJioBble sIBJICHUS.
TermoBoe pacuupenue tei. [Ipouecchl MIaBiIeHus 1 OTBEPACBaHUs, UCIAPEHUS U
KOHJeHcauuu. Temnonepeaayda. BiaxxHOCTh BO31yXa Ha pa3HbIX KOHTHHEHTAX.
Hemoncmpayuu: 1. Habmonenue tasgHus jpga B Bojae. 2. CKOpOCTH HCHApPEHUs Pa3IU4HbIX
)kuakocteid. 3. TenoBsie ABUTATENH OYAYIIETO.
Jlabopamopnwvie pabomul (¢ ucnoJib3oBaHueM od6opynoBanusi «Touka pocray): 1. M3ameHneHus
JUIMHBI Tella TpH HarpeBaHuu H oxyaxiaeHud. 2. OTiauBKa Napa@uHOBOrO CcoOJJaTHKA. 3.
Habmonenue 3a miaBnenueM Jyibaa 4. OT 4yero 3aBUCHT CKOPOCTh HCIAPEHUS KUAKOCTH? 5.
Habmroienue TernnonpoBoJHOCTH BOBI M BO31yXa.
Xapaxmepucmuka oCHO8HBIX 8U008 0esIMENbHOCTIU:
CamocTosATenbHO (QOPMYIUPYIOT IMO3HABATENbHYIO 33Jady. YMEIT C MOMOUIbIO BOIPOCOB
no0bIBaTh  HejocTarolryto uHpopmammioo. Mcnonb30BaHHE HW3MEPHUTEIBHBIX — MPUOOPOB.
Bremonnenne 1a0opaTOpHbIX M MOpakTUYecKuX pabor. JluarHocTuka u  ycTpaHEHHE
HEucCIIpaBHOCTEH MpubopoB. BricTpamBanue rumnore3 Ha OCHOBAHUM MMEIOUIUXCS JaHHBIX.
KoHcTpynpoBanue u MojenupoBaHue. BpinmonHeHHWe 3alaHuid IO  yCOBEPIIEHCTBOBAHUIO
npubopoB. Pa3paboTka HOBBIX BAapUAHTOB ONBITOB. Pa3paboTka W TIpOBEpPKa METOIUKU
JKCIIEPUMEHTANbHOM paboTel. PaboTa B Manbix rpynmnax. AHaIU3UPYIOT, BHIOMpAIOT U
000OCHOBBIBAIOT CBOE pellleHue, jaeicTBus. lIpencraBiieHue pe3ynbTaToB HapHOM, IpyMNIOBOMR
JEATEIbHOCTH. YUacTue B JUajaore B COOTBETCTBUU C IIPaBUJIaMHU PEUYEBOrO MOBEICHHUS.
DyleKTpUYeCKHUe SIBJICHHU.
Muxkpomup. Mogenu atoma, cymecrsoBasiine 10 Hadaina XIX. McTopust OTKpeITHS U JEUCTBUSA
raJIbBAHMYECKOTO 3JieMeHTa. Mcropust coznmanust aiekrpodopHoit MamuHbel. Onbeir BonbTa.
DJIEKTPUUYECKUI TOK B 3JIEKTPOIUTAX.
Hemoncmpayuu: (¢ ucnosb3oBanueM odopynopannus «Touka pocray)
1. Monenu atomoB. 2. ['anbpBaHuueckue 31eMeHTHI. 3. DnekrpodopHoit mMamuHbl. 4. ONbITHI
Bouibra u ["asibBanm.
Jlabopamopnwvie pabomer: 1. Co3gaHue raabBaHUYECKUX AJIEMEHTOB M3 MOAPYYHBIX CPEICTB. 2.
DIIEKTPUUECKHUI TOK B )KUJIKOCTSIX CO3JIaHUS «30JIOTOTO KITFOUMKA)) .
Xapaxmepucmuka oCHOBHBIX 8U008 OesIMENbHOCHIU:
VpaBnstoT CBOEH TMO3HABAaTEIbHON M y4eOHOW MAESITeNbHOCTHIO MOCPEIACTBOM TOCTAHOBKHU
ueseil, MIaHUPOBAHUSA, KOHTPOJIA, KOPPEKUMH CBOUX JACHCTBUH U OLIEHKH YCHEIIHOCTH
ycBoeHusi. CpaBHHMBAIOT Croco0 W pe3yibTaT CBOMX JEHCTBHM C 0Opa3loM - JIUCTOM
conpoBoxaeHus. OOHapyKHMBalOT OTKJIOHEHUS. OOAYMBIBAIOT TMPUYUHBI  OTKJIOHEHH.
OcCyHIeCTBISIIOT CAMOKOHTPOJIb 1 B3aUMOKOHTPOJIb. Vicronb30oBaHue N3MEPUTENBHBIX TPUOOPOB.
BremmonHenne 1a0opaTOpHBIX M MpakTUYeCKuX pabor. JluarHocTMka ©  yCTpaHEHHE
HEWCIIpaBHOCTEH mMpubopoB. BricTpamBaHue TUMOTE3 HA OCHOBAHWM MMEIONIUXCS JTaHHBIX.
KoHcTpynpoBaHnue u MoieIUpOBaHUE.
DJIeKTPOMATrHUTHBIE SIBJIEHHS.
MarnutHoe morne B BemiecTBe. MarHuTHas aHomanus. MarHutHele Oypu. PaszHoBuAHOCTH
AIEKTPOU3IMEPUTENBHBIX TPUOOPOB. Pa3HOBUIHOCTH 3JIEKTPOABUTATEIIEH.
Hemoncmpayuu (¢ wucnojb3oBanuem ooOopynoBanusi «Touka pocra»): 1. HarmanHocts
MOBEJICHUSI BEIIECTB B MarHUTHOM mosie. 2. [lpeseHTanmuu 0 MarHUTHOM Tojie 3eMJM U O
MarHUTHBIX Oypsix. 3. JleMOHCTpanus pa3HOBUIHOCTEH AIEKTPOU3MEPUTENBHBIX MPHOOPOB. 4.
HarnsmHocTh pa3HOBHIHOCTEN 3JIEKTPOABUTATENIEH.
Jlabopamopnwvie pabomoi: 1. UccnenoBanue pa3nudHbIX dJIEKTPOU3ZMEPUTEIBHBIX TPUOOPOB.
Xapaxkmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTIU.
YrpaBnsioT cBoed TO3HABATENbHOM M y4eOHOW MeATENbHOCTHIO TOCPEICTBOM TOCTAaHOBKH
nesel, MUIAaHUPOBAHUS, KOHTPOJIA, KOPPEKIIMH CBOUX JCHCTBUH U OIIEHKH YCIEIIHOCTH
ycBoeHusa. CpaBHUBaIOT crnoco® W pe3ynbTaT CBOMX JACUCTBUNA C 00pa3loM - JHUCTOM
conpoBoxacHUs. OOHapyxuBalOT OTKIOHEHUs . OOJYMBIBAIOT TMPUYUHBI  OTKJIIOHEHHUH.
OcCyIecTBISIIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.



OnTuyeckue AABJICHUS.
HcrouHnky cBeTa: TEIUIOBBIE, JIOMHUHECIIEHTHBIC, MCKYCCTBEHHBbIE. 3roToBieHuMe Kamepsl -
o0CKypa U HCCIeIOBaHHE H300paXEHUs C MOMOIIBI0 MOAeTd. MHOrokpatHoe H300paxKeHue
IpeMETa B HECKOJIBKUX IUIOCKHX 3epKanax. M3roroBUTh NEPUCKON U € €ro MNOMOUIBIO POBECTH
HaOmoneHus. IIpakTuyeckoe MCHOIb30BaHUE BOTHYTHIX 3€pKajl. 3pUTENIbHBIE WIUIIO3UM,
MOpOXJAaeMble MpeJoMIIeHHEM cBeTa. Mupaxu. Pa3Butue BooKOHHOM onTuku. Mcnonb3oBanue
3aKOHOB CBETa B TEXHUKE.
Hemoncmpayuu(c ucnoib3oBanuem ooopyaoBanusi «Touka pocray)
1. Paznuunble ucTouyHUKH cBeTa. 2. M300pakeHne mpeamera B HECKOJIBKUX IIOCKUX 3€pKaiax.
3. M3o0pakeHune B BOTHYTHIX 3epkanax. 4. Mlcnonap30BaHue BOJIOKOHHOM ONTHUKH. 5. Y CTPOKWCTBO
¢doroanmapaToB, KHHOIIPOESKTOPOB, Kajei10cKomnoB. 10
Jlabopamopnvie pabomuwi: 1. VI3roToBieHNnE KaMephl - 00CKypa U MCCIIeI0BaHUE N300paKEHHS C
nomouibto Mozaenu. 2.IlpakTuueckoe mNpuMEHEHHME IUIOCKMX 3epkan. 3. IlpakTuueckoe
UCIIOJIb30BaHNE BOTHYTHIX 3epkail. 4. M3roToBieHue mepuckona M HAOIIOJEHUS C MOMOIIBIO
MOJIEJIH.
Xapaxmepucmuka 0CHOBHbIX U008 0esMENbHOCTNU.
VYrpaBistoT CBOEH MO3HABATEIbHON M Yy4e€OHOM MAESITENbHOCTHIO MOCPEACTBOM IOCTAHOBKHU
uesnei, IMUIaHUPOBAaHUSA, KOHTPOJIA, KOPPEKLUHMHU CBOUX JACHCTBUH U OLIEHKU YCIEIIHOCTH
yCBOEHUS. BpIIensoT U GopMyIHpYIOT MO3HABATEIbHYIO I1I€JIb. BBIIENSAIOT KOJUYECTBEHHBIC
XapaKTepUCTUKU OOBEKTOB, 3a/laHHble cloBaMu. [IpMHMMAOT mO3HABaTeNbHYIO LEdb U
COXpaHSAIOT €€ NpPH BBHINOJHEHUU YYEOHBIX AcHCTBUU. OCO3HAIOT CBOM AciicTBuA. HmeroT
HABBIKU KOHCTPYKTHUBHOTO OOIIEHUS B MAJIbIX TPYIINaXx.
Yesi0BeKk U npupoaa
ABTOMAaTHKa B Halllel Xu3HU. [IpuMepbl ucnonb30BaHUs aBTOMAaTHYECKUX YCTPOMCTB B HAYKE,
Ha mpousBojacTBe W B ObiTy. CpencrBa cBs3u. Pamno um TeneBuieHue. ANbTepHATHBHBIC
WCTOYHUKHU dHepruu. Busl snexrpoctanimii. Heo6XoauMoCTh SKOHOMHUU MPUPOIHBIX PECYPCOB
U HCIOJb30BaHMS, HOBBIX SKOJIOTMUHBIX M Oe3omacHbIX TexHosnorui. Hayka m Ge3omnacHOCTh
JIIOZIEH.
Hemoncmpayuu: 1. poToMarepralbl U CITAUIBI 10 TEME.
Jlabopamopnvie pabomei: 1.I3yueHnue NeHCTBUI CPEACTB CBSI3U, PaHo U TEICBUICHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMENbHOCTIU.
CamocTosaTenbHO  (HOpPMYNIHUPYIOT TO3HABATEIbHYIO 3a/lady. YMET (WId pa3BUBAIOT)
CIIOCOOHOCTH C IMOMOIIBIO BOIIPOCOB J100BIBaTh HEIOCTAIOILYI0 HH(POPMAIHIO.

9 knace
Kunemaruka
CrniocoObI onucanusi MeXxaHHuecKoro aBrxkeHus. Cuctema orcuera. [IpsMonunelinoe ABMKEHUE.
IIpsMonMHENTHOE pPaBHOMEPHOE MIBMKEHHE II0 IUIOCKOCTH. llepememieHne u CKOpPOCTh IpU
PaBHOMEPHOM MPSAMOJUHEHHOM JBUKEHUU MO IUIOCKOCTU. (OTHOCUTENBHOCTH JIBHXKECHMS.
Cnoxenue paBwxkeHuUW. [IpuHIMI HE3aBUCUMOCTH JBMKEeHHMH. KpHBOIMHEWHOE BIKEHHE.
JIBukeHune Tena, OpOIIEHHOTO WO YIJIOM K TOpPU30HTY. PaBHOMepHOE JIBHXKEHHE IO
OKPYXHOCTH. YTioBasi ckopocTh. [lepuon u yactora BpameHusi. CKOpOCTh U YCKOpEHUE Mpu
PaBHOMEPHOM JIBH>KEHHH 110 OKPYKHOCTH.
Jlabopamopnule pabomoi(c ucnoab3oBanueM odoopyaosanus «Touka pocray):
W3ydeHue ABMKEHUSI CBOOOTHO MAIAIOIIEeTO Tea.
N3yuenne ABUKEHUS 110 OKPYKHOCTH.
Ilpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PADOM.:
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBMXKEHHUS IMPH HUCIOJIb30BAaHUHU TpeHaxepa «Oeropas
JIOPOKKay.
HcTtopuueckasi peKOHCTPYKIMS ONBITOB lanuies 1Mo OmpeleieHHI0 YCKOPEHUsi CBOOOIHOTO
MaJeHUs TeNl.
[TpuHIMIIBI paOOTHI TPUOOPOB IS U3MEPEHUSI CKOPOCTEH U yCKOPEHUH.
[TpumeneHne cBOOOAHOTO NAJACHUS ISl U3MEPEHUS PeaKIIH YeIOBEKa.



Xapakmepucmuka OCHOBHLIX 6U008 OesimenbHOCMU: YTEHHE M OOCYXJEHHE TeKCTa cTaTel
MHTEPHET-CATOB, 00CYXJEHUE [OKIaJ0B U TMPE3CHTAllMi, COCTAaBIEHUWE W pelIeHHEe 3a/ad,
o0cyxaeHue crnoco0oB perienus (moaroroska k OI'D o puzuke).

JInnamuka

WNuepunanpuele cuctembl orcuera. Cuna. 3akoHsl HproToHa. J[BUkKeHue Tena moj JeicTBHEM
HECKOJIbKMX CWJ. J[BMKEHUE CHCTEMBI CBA3AHHBIX Tell. J[MHAMMKAa PAaBHOMEPHOIO ABUKEHUS
MaTepUaJIbHOM TOYKHU MO OKPYKHOCTU. Kiacchl cuil. 3aKk0OH BCEMUPHOTO TATOTEeHUs. [[BUkeHue
maHeT. MckycctBeHHble criyTHUKH. CosiHeuHast cuctema. Vctopust pa3BUTHS IPEACTABICHUM O
Bcenennoii. Ctpoenue u 3omntonus BeeneHHoi.

Jlabopamopnule pabomei(c ucnoab3oBanueM odopyaosanus «Touka pocray):

N3mepeHne Macchl Teja ¢ UCI0JIb30BAHUEM BEKTOPHOI'O PA3JI0KEHMSI CUJIBL.

W3ydyeHne KWHEMaTHUKM U JAUHAMUKH PAaBHOYCKOPEHHOTO IBMXKEHHs (Ha MpUMepe MallnHbI
ATByJa).

N3yuenue TpeHUs CKOJIbKEHHUS.

Ilpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

Hcropuueckas peKOHCTPYKIUSA onbITOB KynoHa 1 AMOHTOHA 1O ONPEEICHUIO BEJIMYNHBI CUJIIbI
TPEHUs CKOJbXKeHUs. [IepBble HCKYCCTBEHHBIE CITYTHUKU 3€MIIU.

Kak ornuyarorcs MexaHM4ecKue MpoLecchl Ha 3emMile OT MEXaHUYECKHX IIPOLECCOB B KOCMOCE?
Tena ConHEYHOH CUCTEMBI.

OTKpbITUSI HA KOHYHUKE Tepa.

Xapakmepucmuka OCHOBHbBIX U008 JNEATEIbHOCTU: UYTEHHUE U OOCYXKJIEHHUE TEeKCcTa crarei
MHTEPHET-CATOB, 00CYX/IEHUE [IOKIAaJI0B U TMPE3CHTAllMi, COCTAaBIEHUE W pEIIeHHEe 3a/ad,
obcyxaeHue croco0oB perienus (moaroroska k OI'D no ¢pusuke).

HNmnyibce. 3aK0H COXpaHEHMS] HMITYJIbCa

Umnynec. VM3MeHeHue ummynbca MarepualbHOM TOuku. Cucrema Ten. 3aKOH COXpaHEHUs
MMITyJIbCA.

Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

PeaktuBHOoe nBuxkenue B mnpupoze. PaccnenoBanue [ITII ¢ momouipro 3aKoHa COXpaHEHUs
MMITYJIbCA.

Xapaxmepucmuka OCHOBHBIX U008 OesamelbHOCMU: YTEHHE U OOCYXICHHE TEKCTa cTarei
MHTEPHET-CATOB, 00CYX/E€HUE NIOKJIaJ0B U TMPE3CHTallud, COCTAaBIEHUE U pelIeHHEe 3a/ad,
o0cyxeHue croco6oB pemieHus (moaroroska k OI'D no gusuke).

Craruka

PaBHoBecue Tenna. MOMEHT Cuiibl. Y CIIOBHS paBHOBECHS TBEPAOro Tena. [IpocTeie MEXaHU3MBI.
Jlabopamopuvie pabomol (¢ ucnojib30BaHueM odopynoBanus «Touka pocray):

Omnpenenenue NEHTPOB MacC Pa3IUYHBIX TN (TpU Crocoba).

IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

[IpumeHeHHe TPOCTHIX MEXAaHU3MOB B CTPOHMTENLCTBE: OT 3€MISHKH J0 Hebockpeoda.
HccnenoBanue KOHCTPYKIIMM BEJIOCUTIEA.

Xapaxmepucmuka O0CHOBHBIX U008 OesamenlbHOCMU: YTEHHE W OOCYXICHHE TEKCTa cTarei
MHTEPHET-CATOB, 00CYX/E€HUE NIOKJIAaJ0B U MPE3CHTAllMd, COCTAaBIE€HUE U pelIeHHEe 3a/ad,
o0cyxieHue croco6oB perieHus (moaroroska k OI'D no gusuke).

Mexannuyeckue Koje0aHUsI U BOJTHBI

Mexannueckue konebanus. I[IpeoOpazoBaHue »HHEPrUM TMPU MEXAHUYECKUX KOJICOAHUSIX.
MareMaTuyeckuii ¥ TPYKWHHBIH MasTHUKA. CBOOOIHBIE, 3aTyXawIIME U BBIHYXJICHHbBIC
konebanus. Pezonanc. Mexanndeckue BOJIHBL. J[TMHA U CKOPOCTH BOJIHBL. 3BYK.

Jlabopamopuvie pabomot (¢ Mcnoib30BaHueM odopynoBanus «Touka pocray):

W3ydeHue koneOaHu HUTSTHOTO MasiTHUKA.

IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

CtpyHHBIE My3bIKaJIbHBIE HHCTPYMEHTHI. KonebaTenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.



XapakTepucTUKa OCHOBHBIX BHJIOB [IEATEIBHOCTH: UYTEHHE U OOCYKJIEHHE TeKcTa cTarel
MHTEPHET-CATOB, 00CYXJEHUE [OKIaJ0B U TMPE3CHTAllMi, COCTAaBIEHUWE W pelIeHHEe 3a/ad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

JIeKTPOMAarHUTHBIE KOJIeOAHUS U BOJIHbI

[TepemenHbIi anekTpuueckuil Tok. KonebatenbHblil KOHTYp. BbiHY)XIeHHBIE U cBOOOAHBIE OM
Kkosie0aHusi. M BOJIHBI U UX CBOMCTBA.

Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008ANENLCKUX PAOOM.:

[IpuHuunel paguocBsizu U TeneBUIEHUs. BnusHue DM u3nydeHHil Ha JKUBBIE OpPraHU3MBIL.
N3rotoBieHne yCTAaHOBKH JUIs IEMOHCTPALIMU OIBITOB 1o OMMU.

OnekTpomMaraiutHoe u3nydenrne CBY-neun. Mctopudeckass peKOHCTPYKIIMS ONBITOB AMIiepa.
Xapaxmepucmuka OCHO8HBIX U008 OeamelbHOCmuU. YTEHHE U OOCYXKIEHHE TeKCTa cTarei
MHTEPHET-CAUTOB, 00CYX/EeHUE [IOKJIAaJ0B U TMPE3CHTAllMi, COCTAaBIEHUE W pElIeHHEe 3a/ad,
obcyxaeHue crnoco0oB pemienus (moarororka k OI'D no ¢pusuke).

Onrtuka

Ucrounuku cBera. [eficTBus cBeTa. 3aKOH MPSIMOJMHEHHOIO PacHpOCTpaHEHHUs CBETa. 3aKOH
oTpaxkeHus cBeTa. [locTpoeHue M300pakeHU B MJIOCKOM 3epKalie. 3aKOH MpPEOMJICHHUS CBETa
Ha IJIOCKOW IpaHMIIe JABYX OJHOPOAHBIX Mpo3pauHbix cpeld. [IpenomiieHue cBera B mpu3Me.
Hucnepcusi cBeta. SIBieHHME MOJHOTO BHYTpPeHHEro oTpakeHus. JIuu3bl. ToHKHE JHMH3BL
[TocTpoenue n300pakeHU, CO3AaBAEMBIX TOHKHUMHU JMH3aMH. [71a3 u 3penuwe. OnTudyeckue
IpUOOPHI.

Jlabopamopnule pabomoi(c ucnoab3oBaHueM odoopynosanus «Touka pocra»):
DKcrnepuMeHTallbHas MTPOBEPKa 3aKOHA OTPAKEHUS CBETA.

W3mepenue nokasaress NpeaoMIICHHUs CTEKIIA.

H3mepenne poKyCcHOTo pacCTOSHUS COOUparoIei TUH3bI.

IpumepHnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

HcTopus uccneqoBaHus CBETOBBIX SIBJICHHIA.

HcTtopuueckasi peKOHCTpyKLUs Teneckona [anumnes.

HzroroBnenue kanena0ckona.

Xapakmepucmuka OCHOBHbIX U008 OesamelbHOCmuU: YTEHUE U OOCYXJEHHME TEKCTa cTarei
MHTEPHET-CATOB, 00CYX/IEHUE [IOKIAaJI0B U TMPE3CHTAllMi, COCTAaBIEHUE U pEIIeHHEe 3a/ad,
obcyxaeHue crnocoooB pemieHus (moarotoska k OI'D mo dusuke).

Du3uKa aTOMa U AaTOMHOI0 A/Apa

Crpoenue aroma. [lornomnienue u ucmyckanue cBera aromamu. Ontuyeckue cnekTpbl. ONbITHI
Pesepdopna. [Inanerapnas mozens atoma. CTpoeHHE aTOMHOTO sijipa. 3aps0oBO€ M MaccoBOE
yucna. SlaepHple CUBl. DHEPrusi CBS3M aTOMHBIX SAep. 3aKOH PaJUOAKTUBHOIO pacraja.
Anbda- u Oera-pacnansl. [IpaBuna cmemienus. SnepHsle peakiuu. JleneHue M CUHTE3 sIeEp.
SAnepnas snepretuka. Ucrounuku sHepruu ConHia u 38e31. Perucrpanus saepHbIX U3ITy4eHUH.
BnusHue paaMoakTUBHBIX H3JIyYEHHI Ha JKUMBbIE OpraHu3Mbl. Jo3umerpus. DKOIOrH4ecKue
MPOOJIEMBI SIIEPHOIN YPHEPTETHUKH.

Tlpumepnvie memvl nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

Hcropust nzydeHus atoma.

N3mepenue KIIJ] conneuynoit 6atapeu.

HeBuaumbie u3mydeHus: B ClIEKTPe HarPETHIX TEll.

Xapaxkmepucmuka OCHOBHLIX 6U008 OesmenbHOCMU: YTEeHHEe M OOCYXJEHHEe TeKcTa cTrarel
MHTEPHET-CATOB, 00CYXJEeHUE [IOKIaJ0B U TMPE3CHTallui, COCTAaBIEHHWE W pelIeHHEe 3a/ad,
o0cyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).



KanengapHo-temaTu4eckoe miaHUPOBaHUeE 7 KJacc

Ne [Hara Tema ypoka IIpumeyanue
n/m POBEACHHUS Hcnoab3oBanne 000pyroBaHus
Ilnan | ®akr LIeHTPAa ecTeCTBEHHO-HAYYHOI 1
TEeXHOJIOTH4YeCKOH HANPaBJEeHHOCTeMl
«Touka pocray
1. BBenenue (14)
BronHoe 3anartue. Lenu u 3anaun kypea. TexHuka KomrbtotepHoe 060pynoBaHue
1 0e30acHOCTH.
2. PoJb JKCIepUMEHTA B JKM3HU YesioBeKa (34)
CucTeMa eIMHMII, TIOHSATHE O MPSIMBIX H KOCBEHHBIX KommnbroTeproe 06opynosarie
2 M3MEPEHMSIX
duzndeckuii SKCepuMeHT. Bupt huzmaeckoro (OGopyRoBaKKe A ACMOHCTPAIMH
bKkcrnepuMenTa. [lorpemnocts u3Mepenus. Buasl
3 [IOTPEIIHOCTEN U3MEPEHUs. PacuéT morpemsocTy n3MepeHHsl.
Vlabopamopnas paboma O6opynoBaHue s
«M3MepeHne 06beMa TBepIoro Tenay. [Ipasuia ohopmiieHus 1a00PaTOPHBIX PabOT M yUCHUIECKIX
4 11ab0paTopHOIi pabOTHL. onbITOB(HA Oa3e koMIuiekToB st OI'D)
3. Mexanuka (84)
5 PaBHOMEpHOE M HEPABHOMEPHOE ABHKCHHUSI.
6 ["paduueckoe npencTaBaeHUe ABUKECHUS.
7 Pernenue rpaduyeckux 3aad, pacuer MyTH U CpeaHei OGopy/I0BaRHe /U1 1aGOPATOPHBIX PAGOT 1
CKOPOCTH HEPABHOMCPHOTO /IBIKCHHA. YUEHUYECKHX OIBITOB (Ha 6a3e KOMITJIEKTOB
8 [lonsiTre mHEepIMU 1 MHEPTHOCTHU. LIeHTpoOekHas cua.. s OT')
9 Cuita ynpyrocTty, Cuiia TpeHus
10 JIaGoparopHas pabora
«HccnenoBanre 3aBUCUMOCTH CHIIBI YIIDYTOCTH,
11 VIabopamopnas paboma
«Onpeznenenne Ko3pUIMEHTa TPEHU Ha TPHOOMETPE».
12 VIabopamopnas paboma

«ccrienoBaHne 3aBUCUMOCTH CHJIBI TPCHUA OT CHUJIbL




4. 'mapoctaTuka (124)

13 [noTHOCTB. 3amava naps ['epona O6opyaoBaHue Uil AEMOHCTpAIUN
14 PewieHre 3a1a4 NOBBIIEHHON CIOXHOCTH Ha pacyeT
[IOTHOCTH BEIECTBA.
15 Perrenre 3a1a4 MOBHIIIICHHON CIIOXKHOCTH O6opynoBaHue 7S IEMOHCTPAAN
16 JlaBlIeHMe >XUAKOCTU U Ta3a. 3akoH [lackans
17 Coo0mIaromuecst CoCy/Ibl.
18 Vlabopamopnasi paboma «3rotosienue mojnenu GoHtanay |(OO0opyaoBaHUE AJIs
19 Vlabopamopnas paboma «3rotoBnenne mojieny (hOHTaHA 71a00paTOpHEIX ~ paboT | YHCHHHCCKHX
ombITOB (Ha 6a3e KoMIiekToB st OI'D)
20 3akoH [lackans. /[aBieHne B )KMAKOCTSAX U Ta3ax.
['unpaBnmdeckrie MamHbl. COOOIIAIOIMNECS COCY/IBL.
21 BriTankuBaromas cuia. 3aKkoH Apxumesa.
22 Vlabopamopnas paboma «BbISCHEHHE YCIOBHSI TIABAHUS
23 brok 3a1a4 Ha 3akoH Ilackais, 3aKkoH ApXuMesa.
24 b0k 3amau Ha 3aKkoH [lackans, 3aKoH ApXuUMesa.
5. Cratuka (114)
25 bitok. Peruar. O6opynoBaHue s IEMOHCTPAIIAN
26 PaBHOBecue TBepbIX Ten. MomeHT cuiibl. [IpaBuio
MOMEHTOB.
27 LlenTp Tsokectu. MecnenoBanue pa3inyHbIX MEXaHHYECKUX OGopyoBaHue [isi ACMOHCTPAILHi
crCcTEM
28 KomOnHMpOBaHHbIE 3a/1a4H, UCTIONB3YS YCIOBHS PABHOBECHSI.
29 KoMOWHMpOBaHHbIE 3a]1a4H, UCTIOIB3Ys YCIOBHS PABHOBECHS
30 Vlabopamopnas paboma O6opynoBanue [uis 1a00OpaTOPHBIX padoT u
«U3rorosaenue paboTaromield CUCTEMbI OJIOKOBY. YUCHHYECKHUX OTBITOB (Ha 0a3e KOMIUIEKTOB
Vlabopamophas paboma s OT'D)
31 «3roToBjieHre pabOTAONIEH CHCTEMBI OJIOKOBY.
VIabopamopnas paboma O6opynoBanue ISl Ta00paTOPHBIX
32 «3roToBiieHre paboTaIOMICH CHCTEMBI OJIOKOBY. paboT M yUEHNUECKUX OIIBITOB
33 Odopmienne paboTHI. Kommsrorepaoe 060pyaoBanme
34 3aiuTa MpoeKTOB.




KaﬂeHIlapHO-TeMaTI/I‘IeCKOC ILJ1

aHMpoBaHMe 8 KJ1acc

Ne [Hara Tema ypoka IIpumeyanue
n/m POBEICHHSI Hcnonbs3oBanue 000pynoBaHus
Ilnan | ®akr LEHTPA eCTECTBEHHO-HAYYHOI U
TeXHOJOTHYeCKOil HanmpaBJeHHOCTel
«Touka pocra»
1. Beenenue (14)
BronHoe 3anartue. Lenu u 3anauun kypea. TexHuka KommbtotepHoe 060pynoBaHue
1 0e30macHOCTH.
2. TennoBble sBjaenusi(12 1)
PasHo0Gpasne TerIoBbIX ABIeHMI. TemoBoe pacumpenne  [KOMIBIOTEpHOE oGopynoBaHue
2 Ten.
Vlabopamopnas paboma O6opynoBaHue s
«VI3MeHeHus IIMHBI Tella IPU HarPeBaHUH U OXJIAKICHUN». |[MabopaTOPHBIX paboT U yUEHHMYECKUX
3 onpITOB(Ha 0a3e KoMIuiekToB st OI'D)
Terutonepenaua HaGnroneHue TerionpoBOHOCTH BOMIBI U OGopynosanue 111 1€MOHCTpaLUi
4 BO3AyXa.
Vlabopamopnas paboma O6opynoBanue [uis 1a00OpaTOPHBIX padoT u
«M3mepenne yaenbHON TeIIOEMKOCTH PAa3IHYHBIX YUCHHMYECKHUX ONBITOB (Ha 0a3e KOMIUIEKTOB
5 BEILIECTBY. m OI'D
[l1aBneHue u oTBEpACBAHUE.
Viabopamopnas paboma «OTnuBKa napaduHOBOTo
6 COJITaTUKa
Vlabopamopnas paboma «Habnronenue 3a miuasieHueM Jibaa»|(O00pyL0BaHNE IS
mabopaTOpHBIX paboT U yUEHHUYECKHX
7 onBITOB(Ha 0a3e KOMILTIEKTOB st OI'D)
Perienue omMMNUaaHBIX 3824 Ha ypaBHEHUE TEIIOBOTO O6opyaoBaHue Uil AEMOHCTpAIMH
Oananca
8

Perenue OJIMMIIMAaAHBIX 3a1a4 Ha pacqéT TCIIJIOBBIX
IIPOLICCCOB

O06opyaoBaHue s IEMOHCTPALIAN




Jlaboparopus kpuctammiorpadum.

10
11 VcnapeHue u KOHJeHcalusl. O6opyaoBaHue ISl AEMOHCTpAIUN
CocraB atMoc(epbl, HaOMoIeHHe TIepexoja HeHachIeHHbIX |{O00pyAoBaHHe A IEMOHCTpaLni
12 [apOB B HACHIILICHHEIE.
13 BnaxHoCTh BO3yXa Ha Pa3HbIX KOHTHHEHTaX O6opyaoBaHue Uil AEMOHCTpAIUN
3. DuekTpuueckue sisjaeHus (84)
Mukpomup. Mogenu aToma, CylecTBOBaBIINE IO HaYaIa OGopynoBaHue A IEMOHCTPALUI
14 XIX
15 VcTOpHst OTKPBITHS M ACHCTBUS ralbBaHUYECKOro IeMeHTa |KOMIIBIOTEPHOS obopyznoBanue
16 VcTropust coznanus 31MeKTpoHOpHON MaITHHBI
17 OmnbITel BosibTa. DNeKTpUYECKUiA TOK B DJICKTPOIUTAX. KoMmbroTepHOoe 000pyI0BaHNE
18 PeliieHie ONMMMITHAIHBIX 3a1a49 Ha 3aKOHBI TOCTOSHHOTO Toka |O00PYA0BaHHE st ICMOHCTALIUI
Hal.1r0/1cHHE 3aBHCHMOCTH CONPOTHBIICHUS IPOBOHNKA 0T |O0OPYI0BAHHE U ICMOHCTpALIMIA
19 TEMIIEPATYPHI.
JlaGopatopHas pabora O6opynoBanue uis 1a00paTOPHBIX paboT u
«OnpezneneHrne CTOMMOCTH U3PacX0JOBaHHON YUCHHMYECKHUX ONBITOB (Ha 0a3e KOMIUIEKTOB
20 RIIEKTPO3HEPTUH 110 MOLIHOCTHU OTPeOUTENS U O CUETUUKY» [t OI'D
21 Pemenne omnMNua HbIX 3a/1a4 Ha TEIUIOBOE JICHCTBHE TOKA OGopynoBanue JUis IeMOHCTPaLUi
4. DJjIeKTpOMArHUTHBIE siBJIeHUs (34)
ONEeKTpOMarHUTHBIE SIBICHUSA. DIEKTPOU3MEPUTENIbHBIE OGopynoBaHne JUIst IEMOHCTpALIHii
22 puOOpEHI.
23 MarnutHast aHoManusa. MarauTHele Oypu O6opynoBaHue Ui AEMOHCTpALMH
24 Pa3HOBHIHOCTH 3IIEKTPOIBUTATENEH.
5. OnTuyeckue siBjaenus (74)
25 VIcTOUHMKY CBETA: TEIUIOBHIE, TIOMUHECLIEHTHBIC O6opynoBaHue Uil AEMOHCTpAIUN
JKCIIEpUMEHT HaOJIOJCHUE.
MHOrokpaTHoe H300pakeHHe peAMEeTa B HECKOIBKHUX
26 [JIOCKHX 3epKajiax.
3roTOBUTH NEPUCKOIL U C €70 IOMOULIBIO ITIPOBECTH OGopynoBaHue ISt IEMOHCTpALIHii
27 HaOI0ICHUS




HpaKTI/I‘leCKOG HCMOJIb30BaAHNE BOTHYTBIX 3C€PKaJl

O0opyaoBaHue s IEMOHCTPALAN

28
3pUTENbHbIE WITIO3UH, IOPOXKAAEMBIE TPETOMIICHUEM CBETA. OGopynoBanue [isi ACMOHCTPAILHi
29 Mupaxu.
30 Pas3BuTHE BOJIOKOHHOH ONITHKHU
31 lcrionp30BaHMe 3aKOHOB CBETA B TEXHUKE
6. YeaoBek u mpupoaa (34)
32 ABTOMAaTHKa B HAIlICH KU3HU . KoMmbroTepHoe 000py/10BaHNE
33 Panuo u TeneBuaeHue
AJTbTepHATHBHBIE HCTOYHUKY YHEPTUH. Buapl
34 PIEKTPOCTaHIIMI
KanengapHo-temaTuyeckoe IiiaHupoBanme 9 kiacc
Jara Tema ypoka Hcnoan3oBanue [Tpumedanue
Ne MPOBEJICHUS o0opyaoBaHusl LIEHTpa
/I nan | Pakr €CTeCTBEHHO-HAYYHOIl 1
TEXHOJIOTMYeCKOMH
HanpasJjieHHocTel «Touka poctay
1. BBenenue (14)
Beoanoe 3amstme. llemu u 3amaum kypea. TexunkaKOMIIBIOTEpHOE obopynoBaHue
1 0e30MacHOCTH.
2. Kunematuka (7 4
2 Crioco0BI OTIHCaHUS MEXaHHUUYECKOTO JIBUKCHHS O6opynoBaHue s IEMOHCTPAIIAN
[IpsiMonuHEMHOE pPaBHOMEPHOE ABMKEHHE IO IJIOCKOCTH? OGopynoBaHue JUist IeMOHCTpaLyii
3 CMOTps U3 KaKOW TOYKH HAOJII0IaTh
4 OTHOCHUTENBLHOCTE OBMKeHNA. CloKEeHUE TBUKEHUH. OGopynoBaHue It IEMOHCTPALIUI
Vlabopamophwvie pabomoi: O0opy10BaHue IS
«M3ydeHrne JBWKEHUS CBOOOJHO TANAIONIETO  Tesiay,tabopaTOPHBIX padOT M YYCHUYECKHUX
5 «3ydueHne JBUKCHUS Tella TI0 OKPYKHOCTIDY orbITOB(HA 0a3e KoMIuieKToB st OI'D)
Kak wu kyna monerena BulllHEBas KocTouka? Pacuer OGopynoBaHue It IEMOHCTPALUI
TPacKTOPUH JIBIDKEHUS Tell U TiepcoHaXked paccka3os P.Pacrd
6 0 MronxayseHe




Mcropuueckast peKOHCTPYKIMS OnbITOB ["anuiies mo

O0opyaoBaHue s IEMOHCTPALAN

7 OnpeneneHnto yCKopeHus g.
OmnpeneneHne CKOPOCTH PABHOMEPHOTO JIBIKEHHS MPH ObopynoBanme 11t IEMOHCTpaLHH
8 MCIIONIb30BAaHUH TPEHAXKEPA «OeToBasi TOPOIKKAY.
3. Innamuka (84)
Cuma BomH, cHma yOeKIeHHS WM cuia - (usudeckasOOOPYLOBaHHE M ICMOHCTPALIUN
9 BeTMarHa?
10 Vlabopamopnas paboma: «VI3MepeHre Macchl Tenay OGopynoBaHKe I
11 /[Br>keHue Tena noj JeUCTBUEM HECKOJIBKUX CUJI 1a00paTOPHBIX PAOOT U YUEHUYECKHX
12 /IBHYKEHUE CUCTEMBI CBSI3aHHBIX TEI O6opynoBaHue 7S IEMOHCTPAAN
13 Vlabopamopubvie pabomel. «3ydeHne TpeHHs O0opymOBaHHE IS
CKOJIB)KEHUS» 1aboPaTODHBIX PA0OT U VIEHUYECKUX
onpITOB(Ha 6a3e KoMIuiekToB st OI'D)
14 JlMHaMHUKa paBHOMEPHOI'O JBUKECHHUS 110 OKPYKHOCTHU OO6opynoBaHue A7 AEMOHCTPALHIA
15 Vctopusi pasButusi mnpenctaBieHuii o  BceenenHoit.(O6opynoBaHue A AEMOHCTPALHIA
CosnHeyHas cucTema.
16 OTKPBITHS HA KOHYMKE [IEpa. O0opyHOBaHUE I JEMOHCTPALHA
P
[lepBble HCKYCCTBEHHBIE CIYTHUKH 3EMJIN.
4. Umnyabc. 3akoH coxpaHeHus nMnyJibcea (34)
17 Kax BEI IXTY Ha30BeTE. .. KomMibroTepHoe 000py10BaHNE
18 PeaxkTuBHOE ABUXKEHHUE B IPUPOJIE.
PaccnenoBanue JITII ¢ momoIip0 3aKoHA coxpaHeHI/mKOMHBK’TepHoe 00opy10BaHKE
19 MMITyJIbCa
5. CraTtuka (24)
Vlabopamopnas paboma. O6opynoBaHue s
«OmnpeneneHne NEHTPOB MacC Pa3IMuHbIX TeJ (TpU crioco0a)»|1abopaTopHbIX paboT U yUeHUIECKUX
20 orbITOB(HA 0a3e KoMIuiekToB st OI'D)
[IpuMeHEeHHe TPOCTHIX MEXaHH3MOB B CTPOHTENBCTBE: OTKOMIIBIOTEPHOE 000pyI0BaHMe
21 3eMIITHKH 710 HeOocKpeOa
6. Mexannuyeckue KoJie0aHusi M BOJHBI (34)
22 Bu/bl MaSTHUKOB U UX KOJIEOaHU OGopynoBaHne 1St IEMOHCTPALHii
23 Uto mepeHocut BoTHA?
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‘KOJ’IC63T€HI>HI)IG CHUCTCMbI B IPUPOAC U TCXHUKC

7. DJeKTPOMAarHUTHbIE KOJe0OAHUSI M BOJHBI (24)

25 OJKCIepUMeHTaIbHas IPOBEpKa cBONCTB DM BOJIH. KommnerotepHoe o0opyaoBaHue
26 VceneioBanme 1eKTpOMAarHuTHOro manydenns CBU- neun  |Komrmbioteproe oGopynoBaHue
8. OnTuka (44)

27 3roTORIICHHE MOJCIH KaJleHJOCKOTIa. Kommsrorepaoe 060pyaoBanme
28 OJKCIepHMEHTAIbHAS IPOBEPKA 3aKOHA OTPAKCHUS O6opynoBaHue 7S IEMOHCTPAIAN

CBeTa.

JIabGoparopHas pabora: O6opvnoBaHue s
29 «3MepeHune mokasaresisi MPeIOMIICHHUS CTEKIIa 11abOPATOPHBIX PAOOT U VICHUYCCKHUX

onbITOB(HA 0a3e KoMIUIeKTOB st OI'D)
30 Kak oTIMyaroTCs MoKas3aTeiy NpeoMIICHHS 1BETHOTO cTekia [(O0opymoBaHUE ISl IEMOHCTPAIUi
. DPusu TOMA M ATOMHOTO 1T q
9. ®u3nKa aTOMa U ATOMHOI0 a4

[lornomenne W HcCIOycKaHue cBera aToMamu. ONTHYECKHE
31 CHIEKTPBI Kommbsrorepaoe 000pyaoBaHue
32 M3mepenne KI1/] comreunoii 6atapen
33 BrusiHue paroaKkTUBHBIX U3ITyYeHHUH Ha )KUBBIE OPTaHU3MBI
34 Crioco0BI 3alUTHI OT PAAMOAKTUBHBIX H3ITyIeHUH
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