TOUKA \!pocm

MynununajibHoe brogkeTrnoe O0meodpazoBaresibHOEe YYpeKIeHUE

«Cpennsisi o01eo0pa3oBare/ibHast IIKOJIAa Ne2)
c.Hyryeska Yyryesckoro paiiona IIpumopckoro kpas

Paccmotpeno CoracoBaHo YTBepKIAEHO

Ha MO yuutenei 3amecTuTeNb JUPEKTOpa JupeKxTop MKOJIbI

(U3HKY ¥ MaTeMaTUKA

nmo YBP /Epmommua H.W./
IIporoxkon Ne 1 M'pabko T.I1./ ITpuka3z Ne_251-A

oT «25»aprycra 2023t oT «_30»aBrycra 2023r
PykoBoaurens MO oT «28»aBrycta2023r

/Kazumuposa I'.JI. /

TOUYKA \!pocm

PABOYASA ITPOI'PAMMA
0 KypCy BHEYPOUHOH AESTEIHHOCTH
«IKcrepuMeHTaIbHas Gusuka»
(c ucnosib30BaHUEM ITU(POBOTO 0OOPYTOBAHMS
LIEHTPa €CTECTBEHHOHAYYHON U TEXHOJOTUUYECKOW HampaBieHHOCTeN « Touka
pocTay)
VYpoBeHb: 0cHOBHOE 00111ee 00pa3oBaHue.

2023-2024 y4eOHbI rox
VYuunrens: Paxmatynun Anekcannp PaBuibeBuu
c. UyryeBka

2023 rox



TOUKA \!pocm

1. ITosicHUTEIBbHASA 3ANMUCKA
Pabouast mporpaMmMa 3aHATHII BHEYPOUHOH JEATEIBHOCTH 10 (PU3HKE «IKCIHEePUMEHTAIBHAS

¢pu3uka» npeaHa3HAYCHA IS OPTaHU3AIMH BHEYPOUYHOU AEATENBHOCTH oOydaromuxcs 7-8
kiaccoB MBOVY «COILI Ne2y c. UyryeBka
Peanu3anus nporpaMmMsl o0ecnie4nBaeTcsi HOPMATHUBHBIMH JOKYMEHTAMMU :

No

/1

HOpMaTI/IBHI)Ie JAOKYMCHTBI

1

3akon Poccuiickoit @enepannu «O6 oOpazoBannu B Poccuiickoit @enepaium» ot
29.12.2012r. Ne273-®3

@denepalibHbIil TOCYJApCTBEHHBIN 00pa30BaTeNbHBI CTAHAAPT OCHOBHOTO OOIIEro
o0pa3zoBaHusl, YTBEpXKJIEHHBIN TpukazoM MunoOpHayku Poccum ot 31.05.2021 Ne

287 "OO0 vrBep)kaeHUH deaepaabHOr0 00pa30BaTENbHOTO CTAHIAPTA OCHOBHOTO
o0mrero oopasoBannsa"

Meroaudeckue pEeKOMEHIAIMKA 10 pealn3alii  00pa30BaTENbHBIX  MPOTPAMM
€CTECTBCHHOHAYYHOW ¥ TEXHOJIOTMYECKOW HaIlpaBJIEHHOCTEH 1o (¢u3MKa ¢
HCIO0JIb30BaHnEM oOopynoBaHus 1eHTpa «Touka pocray. Meroauueckoe nocodue. —
Mocksa, 2022 T

B cootrBerctBun ¢ OOIl OOO MBOY COII Ne2 Yyryeckoro pailoHa
[Tpumopckoro kpasi.

Metouyeckre peKOMEHAAINU M0 CO3JaHUI0 U (PYHKIHMOHUPOBAHUIO B
0011e00pa30BaTeIbHBIX OPraHU3alUSIX, PACIOIOKEHHBIX B CEILCKON MECTHOCTH U
MaJibIX TOpO/Iax, LIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHON, U TEXHOJIOTHYECKOM
HanpasiieHHocTel («Touka poctay) (YTBepKIeHbI pacriopsbkeHueM MuHucTepcTBa
npocsernienus Poccuiickoit ®enepanuu ot 12 stBaps 2021 r. Ne P-6).

JlanHasi nporpaMMma peajiu3yercsi ¢ y4¢TOM MaTepuaibHO-TeXHUYecKkoii 0a3bl LlenTpa
o0pa3oBaHUs €CTECTBEHHO - HAYYHOI HanpaBJeHHOCTH «Touka pocTay. AKTyaJlbHOCTD

NPOrpaMmblI

[Toxaua napopmamu Ha ypokax GU3HUKH, B paMKax KOTOPBIX paCCMATPUBAIOTCA aOCTPAKTHBIE

SABJICHUA U MTPOLCCChI, JOCTATOYHO CJIOKHAS. [lIxonpHUKaM OBIBaeT TPYAHO MMPEACTAaBUTD,

IOHATH CYThb U3Yy1aEeMOI'O O6’beKTa, 0CO3HaTh €ro CBOMCTBA U XapaKTCpUCTUKH, HeO6XO,I[I/IMO

MOJIKITI0YaTh (paHTa3HI0, aOCTPAKTHOE U JIOTHUECKOE MbIlIIeHUe. BuzyanusupoBaTs 1
CMO/JIETUPOBATh N3y4aeMbI€ SIBJICHUS U MTPOLIECCHI TOMOXKET MCI0JIb30BaHHE IUPPOBOH
n1a0opaToOpHH.

[{udpossie 1a60paTOpuu — 3TO MHHOBAIIMOHHOE YyueOHOE 000pyI0BaHHE ISl IPOBEICHUS

OOJIBIIIOr0 KOJUYECTBA IICMOHCTpB.I.IPIIZ, HCCHCﬂOBaHHﬁ, OIIBITOB U J'IaGopaTOpHBIX pa60T.

Hcnons3oBanue 1K B coueTanuu ¢ nuppoBbIMU J1a00paToOpusMu paciiupsieT 1 oo6oramaer

O6p2[30BaTeJ'ILHyIO ACATCIIbHOCTD, YT.HY6.IISISI €T0 MPAKTUYCCKYIO HAITPABJICHHOCTE.
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Ha nomonHuTeNbHBIX 3aHATUAX 1O (pr3nKe B 7 -8 Kiaccax 3aKiiaAbIBalOTCS OCHOBBI MHOTHX
MPAKTUYECKUX YMEHHUN MIKOJIBHUKOB, KOTOPBIMU OHHU OyIyT MOJB30BATHCS BO BCEX
MOCIEAYIONUX Kypcax U3ydeHus (PU3NKH, OITOMY HCIIOIb30BaHne U (poBoii mabopaTopun
IIOMOYKET OPraHNU30BaTh IPOEKTHYIO U y4eOHO-UCCIIEI0BATENbCKYIO JESITENIbHOCTh Ha
Ka4eCTBEHHO HOBOM YPOBHE. A OCBOCHHE MPOTPaMMBbI 1 pabOTHI C JATYMKAMH MOKET ITO3BOJIUTh
UCIIOJIb30BATh 3TO 000PYIOBAHUE VIS IPOBEAEHHS COOCTBEHHBIX MCCIICIOBAHUIA.

Henb nanHOM MporpaMmal: oKa3aTh BO3MOXHOCTU puMeHeHus «L{udposoii madoparopun»
JUISl YCTIEITHOTO OCBOEHUS YYaLIUMUCS IPAKTUUECKOM COCTaBIISIIOIIEH IIKOJILHOM (pU3UKU U
OCHOB HCCJIEIOBATEIBCKOMN NEATEIBHOCTH.

I[J'lﬂ peam3anumn MOCTABJICHHOM LIeJIM He00X0TUMO pPelIMThH CJICAYIOIIUE 3aJlaYU.

» 00y4HTh 00YJarOIIUXCSl YETKOMY UCTIOIB30BAHUIO H3MEPUTEIBHBIX TPUOOPOB;

» Hay4YUTh 00YYArOIINXCS, aHATU3HPYS PE3YIbTaThl IKCIIEPUMEHTAIBLHOTO UCCIICIOBAHUS
JIeIaTh BBIBOJIBI B COOTBETCTBUU CO C(HOPMYIHPOBAHHOM 3a/1aUeii;

»  PACKPBITh BO3MOYKHOCTH ITPUMEHEHUS ITU(POBOI JIAOOPATOPHH KaK CPEJICTBO TIO3HAHHUS
HeﬁCTBHTeHBHOCTH HIIKOJIbHUKaMMU

» Ppa3BHBATh CIIOCOOHOCTH Y 0OYUYAIOMIUXCS K OpraHU3aIiy CBOCH yIeOHOH JesSTeIIbHOCTH,
yYHHUBEpCalbHbIEe yueOHbIE NEHCTBUS;

» OCYHIIECTBIIATHh (DYHKIIMOHAIBHO-IETETLHOCTHBIN U JINYHOCTHOOPHEHTUPOBAHHBIH
MOIXO/1bl, HAaIIPaBJICHHbIE HA TO3HAHKE JEHCTBUTEILHOCTH IIKOJbHUKAMU MOCPEACTBOM
nudposoit maboparopuu;

» BOCIHMTAHHE TBOPYECKOM JTUIHOCTH, CIOCOOHON K OCBOCHHIO MEPEIOBBIX TEXHOJOTHH U
CO3JJaHHIO CBOMX COOCTBEHHBIX Pa3pabOTOK, K BBIABHKEHUIO HOBBIX HJIEH U IPOEKTOB.

Hanpasiennocts nporpammsbl — iiudpoBas 1adopatopus
YpoBeHb nporpaMmmbl — 0a30BbIH.

Bo3pact o0yuarwmuxcs: ot 13 ner

Cpok peanu3anum nporpamMmmsl: 2 rojaa, 68 4acos.

Ils1anupyembie pe3yabTaThl OCBOCHUS IPOrPaMMbl BHEYPOYHOM
AeSITeJIbHOCTH «JKCIepUMeHTATIbHAsA (PU3NKa» (C MCMOJIb30BAHUEM
oboopynoBanus «Touka pocta») B 7-8 kiaccax.
Peanuzanust mporpaMMbl CHOCOOCTBYET TOCTHUKEHHIO CICAYIONINX Pe3yJIbTATOB:

JInuHocTHBIC:

B cepe IMUHOCTHBIX YHUBEPCATBHBIX YICOHBIX TEHCTBUMA YHAIIAXCS:
* yaueOHO-TIO3HABATEILHBIM MHTEPEC K HOBOMY YUEOHOMY MaTepualy W crocodam
pelIeHUs] HOBOM 3a/1a4u;



TOUKA \!pocm

* OpUEHTAlMs] HAa MOHMMAaHHE MPUYMH YyCleXa BO BHEYPOUHOH NEeATEIbHOCTH, B
TOM YHCJIE HA CAMOAHAJIU3 U CAMOKOHTPOJIb PE3YNbTAaTa, Ha aHAJIU3 COOTBETCTBUS
PE3yJIbTaTOB TPEOOBAHUIM KOHKPETHOM 3a7auH;

* CIIOCOOHOCTh K CAMOOIIEHKE HAa OCHOBE KPUTEPHUEB YCIEIIHOCTH BHEYPOUHOM
NesTEeNbHOCTH;

Obyuarowuiicsi nOAYYUM 803MONCHOCTb OJI51 POPMUPOBAHUA:

* BHYTPEHHEH MO3MIMHN IIKOJIbHUKA HA YPOBHE IOJOXKUTEIBHOTO OTHOILIEHHUS K
HIKOJIe, MOHUMAaHUs HEOOXOJAMMOCTH YYEHHS, BBIPAXXEHHOTO B MpeoOJiaJaHuu
y4e0HO-TI03HaBaTEIbHBIX MOTHBOB;

* BBIPQ)XCHHOW YCTOWYMBON yueOHO-MI03HABATEIbHON MOTUBALIMH YUCHHUS;

* YCTOMUMBOIO y4eOHO-TIO3HABATEIBLHOTO MHTEpEeca K HOBBIM OOLIUMM crocoOam
perieHus 3a1ay.

MeranpeaMeTHble:

B cdepe peryJasasTHBHBIX YHUBEPCATBHBIX YICOHBIX JECHCTBUM yUalTUXCs:

* [UIAHUPOBATh CBOM JEHCTBHUS B COOTBETCTBUM C IIOCTABICHHOW 3ajgayedl u
YCIIOBUSIMU €€ peajin3allii, B TOM YUCJIE BO BHYTPEHHEM ILIAHE;

* YYUTHIBATh YCTAHOBJICHHbIE TNPaBHJIAa B IJIAHUPOBAHMM U KOHTpPOJE crocoba
peleHus;

* OCYUIECTBIISATh UTOTOBBIM U MOIIATOBBIA KOHTPOJIb [0 PE3YIbTATY;

* OLICHUBATh NPABUJIBHOCTH BBINOJIHEHUSI JCHCTBUS Ha YPOBHE aJeKBaTHOM
PETPOCTIEKTUBHOM OIICHKM COOTBETCTBHS PE3YJIbTATOB TPEeOOBAHUAM JTAaHHOM
3aa4M U 3aJa49HOM 00J1acTH;

* QJICKBATHO BOCHPUHUMATHh MPEIJIOKEHUS U OLEHKY YUYWTENIed, TOBapHILEH,
POIUTENEN U APYTHUX JIFOJICH;

* pa3nuyaTh cnoco0 U pe3yabTaT AEHCTBUS.

Obyuarowuiics NOIYYUmM 803MONCHOCHL HAYUUMCAL:

* B COTPYJIHUYECTBE C YUUTEJIEM CTaBUTh HOBBIC yUeOHbIE 3a]1aUH;

* MPOSIBJIATH NTO3HABATEIbHYIO HHUIIMATUBY B Y4€OHOM COTPYIHUYECTBE;

* CAMOCTOATENBHO aJICKBATHO OLEHHUBATH MTPABWIBHOCTH BBIITOJIHEHUS JIEVCTBUS U
BHOCUTh HEOOXOAMMBbIC KOPPEKTHBHI B WCIOJHEHHWE KaK TI0 XOAYy €ro
peann3anum, Tak U B KOHIE JICUCTBHUS.

B cepe mo3HaBaTebHBIX YHUBEPCATHHBIX YUCOHBIX JCHCTBUIN yUAITXCS:

* OCYIIECTBIISATH MOMCK HEOOXOAUMOW HH(POPMAIIMH JIJIsl BEITIOTTHEHUS BHEYPOYHBIX
3aJlaHUi  C  HUCIOJIb30BAaHMEM  Y4yeOHOM JIUTEpaTyppl U B  OTKPHITOM
MH(MOPMAIIMOHHOM TPOCTPAHCTBE, HHUUKIONEIUNA, CHPABOYHUKOB (BKIIOYAs
AIEKTPOHHBIE, IU(POBBIE), KOHTPOIUPYEMOM IpocTpaHcTBe NHTEepHETAa;
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* OCYILECTBIIATH 3aMUCh ((PUKCalNi0) BEIOOPOUHON HH(POpMALIUU 00 OKpY’KaroIIeM
MHUpE U 0 cebe caMOoM, B TOM 4Hciie ¢ nomMoibio nactpymenToB UKT; » ctpouth
COOOIIEHMS], NPOEKThI B YCTHOM M MUCbMEHHOHN (opMme;

* POBOJIUTH CPABHEHUE U KJIACCU(DHUKALIMIO 110 33JJaHHBIM KPUTEPUSM;

* YCTaHABJIMBATh PUYMHHO-CIICICTBEHHBIE CBSI3M B M3y4aeMOM Kpyre SIBIICHHM; °
CTPOUThH pacCyKIeHusi B (opMe CBSI3U MPOCTHIX CYXIACHUH 00 OOBEKTE, €ro
CTPOCHUH, CBOMCTBAX U CBA3AX;

Obyuarowuiicsi NOIYYUM 803MOIACHOCMb HAYUUMBCL:

* OCYILECTBIISATh PACIIMPEHHBIN MOUCK UH(POPMALIMK C HUCIIONB30BAHUEM PECYPCOB
o6ubnuotex u cetn MHTepHeT;

* 3aIIUCBIBaTh, (PUKCUpOBaTh HMHPOPMALUIO OO0 OKPYXKAIOUIMX SBICHUAX C
nomolbto nHCTpymMeHToB MKT;

* OCO3HAHHO ¥ MIPOU3BOJIBHO CTPOUTH COOOIIEHHUSI B YCTHOW M MUCbMEHHOU dopme;
* OCYIIECTBJIATH BbIOOp Hambosiee 3(PGEKTUBHBIX CIIOCOOOB PEIICHHS 3a7ay B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBU;

* CTPOUTBH JIOTMYECKOE pACCYKICHUE, BKIIOYAIOUIEE YCTAHOBJICHUE MPUYMHHO-
CJIEICTBEHHBIX CBS3€EH;

* MOI'YT BBIITH Ha TEOPETUYECKHH YpPOBEHb PEIICHHs 3aJad: pELIEHUuEe II0
OIIPEJICIICHHOMY IIJIaHy, BJIAJICHHE OCHOBHBIMU NPUEMAMU pPEUICHUS, OCO3HAHUSA
JEATENBHOCTH 10 PELICHUIO 3a1a4H.

B cepe koMMyHMKATHBHBIX YHUBEPCAIbHBIX YUEOHBIX AEMCTBUN ydalUXCs:

* QJICKBaTHO HCIIOJB30BaTh KOMMYHHMKAaTUBHBIE, IIPEXKIE BCEr0 - pPEUYEBHIE,
CpeIcTBa JUIsl pPEUICHWS pa3INYHbIX KOMMYHHMKATHBHBIX 3aJad, CTPOUTH
MOHOJIOTHYECKOE COOOIIEHHE, BIaETh JUATOTHYECKOW (GOpMOii KOMMYHUKALIUH,
UCMOJIB3Yys, B TOM uucie cpeactBa U MHCTpyMeHTbl UKT u aucranumoHHOrO
OOIIIEHHUS;

* IOIIyCKaThb BO3MOXXHOCTh CYLIECTBOBAHUS y JIIOAEH Pa3IU4HBIX TOYEK 3PEHHUS, B
TOM YHCJIE€ HE COBMNAJAIONIMX C €ro COOCTBEHHOW, W OpPUEHTUPOBATHCA Ha
MO3UIIMIO TapTHEpa B OOLICHUH U B3aUMOJCICTBUH;

* YUUTBIBATH PA3HBIC MHEHUS U CTPEMUTHCS K KOOPAWHALWU PAa3IUYHBIX MMO3HIINN
B COTPYJHHYECTBE;

* popmynrpoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO;

* IOrOBApUBATHCA U MPUXOJUTH K O0IIEMY PEIICHUIO B COBMECTHOM J1€ATEIBHOCTH,
B TOM 4YHCJI€ B CUTyallUd CTOJKHOBEHHUs HHTepecoB; OOyuaiowuiicsa noaydum
B03MOICHOCMb HAYUUMbCA.

* YUUTBIBATh U KOOPAMHHUPOBATH B COTPYAHUYECTBE OTJIIMYHBIE OT COOCTBEHHOM
MO3UIINU JIPYTUX JIIOAEH;
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* YUYUTHIBATh pa3Hble MHEHUS W HUHTEpPEChl M OOOCHOBBIBATH COOCTBEHHYIO
MTO3UILIUIO;

* [IOHUMATh OTHOCUTEIBLHOCTh MHEHUI M MOJAXO0B K PEIICHUIO MPOOJIEMBI;

* APTyMEHTHUPOBATh CBOI0 TMO3ULUHI0 U KOOPAWMHUPOBATH €€ C MO3ULUSMHU
NapTHEPOB B COTPYIHUYECTBE MPU BBIPAOOTKE OOILEro peleHuss B COBMECTHOM
NEATEIbHOCTH;

* 3371aBaTh BOIIPOCHI, HEOOXOAUMBbIE JIJISI OPraHU3alMKU COOCTBEHHOM JIEATEIbHOCTH
U COTPYAHUYECTBA C MAPTHEPOM;

* OCYLIECTBIIATh B3aUMHBIA KOHTPOJIb W  OKa3blBaTb B  COTPYJHUYECTBE
HEOOXOIMMYIO B3aUMOTIOMOIIIb.

IIpeamernsle:

- OPHCHTHPOBATHCS B SBJICHUSIX U 00BEKTaX OKPYXKAIOUIETO0 MUpPA, 3HATh T'PAHUIIBI
UX MPUMEHHUMOCTH;

- IOHUMATh ONpeIeIcHUs (PU3NYCCKUX BEIUYMH M TIOMHHTH OIPEACIISIOIINEC
dbopmyIIBI;

- MOHUMATh KaKUM (U3NYECKUM TMPUHIUIIAM H 3aKOHAM IMOMUYUHSIOTCS T€ WU
WHBIE OOBEKTHI U SIBJICHHUS IIPUPOJIBI;

- 3HaHWE MOJIEJIM TIONCKA PEIIeHUH NI 3a/1a4 1Mo U3NKE; - 3HATh TEOPETUUCCKUE
OCHOBBI MaTEMaTHKH.

- IPUMEYaTh MOJICIIH SBICHUH U 00bEKTOB OKPYKAOIIETO MUPA;

- aHAIM3UPOBATh YCIIOBUE 3a]1a4H;

- iepeopMyITUPOBATH K MOJICIUPOBATh, 3aMEHSTh HCXOIHYIO 3a]1a9y IPYTOi;

- COCTaBIISITh TUIAH PEIICHUS;

- BBIJIBUTATh U MPOBEPSTH NIpeIJIaraeMbie JIsl PEIIeHUs THTIOTE3bI;

- BIQJIETh OCHOBHBIMH yMCTBEHHBIMH ONEPAIMSIMHU, COCTABIISIIONIUMHU TIOUCK
pEIIeHUS 3aa4H.

Conep:xxanue nporpaMMbl BHEYPOUYHOM /1eSITeJIbHOCTH
7 kjiaacc

BBenenne. Beonnoe 3ausarue. llenu u 3agaun kypca. TexHrka 6€30mMacHOCTH.
Posb 3KkcnepuMeHTa B :KM3HM Yes10BeKaA.

Teopus: W3yunth OCHOBBI TeOpuM norpemHocterd. [lorpemHocTn mnpsambeix H
KOCBECHHBIX HM3MEPEHUM, MAKCHUMAaJbHAS IOrPEIIHOCTh KOCBEHHBIX HW3MEPEHUI,



TOUKA \!pocm

y4eT MOIrPelHOCTe H3MepeHud mpu noctpoeHun rpaduxoB. IIpencraBnenue
pE3yJIbTaTOB U3MEPEHUI B popMe TaOIHILL U TPAPUKOB.

Ilpakmuxa: OCHOBBI TEOPUHU MOTPEIIHOCTEH NPUMEHATH MPHU BBINOJHEHUU
AKCIEPUMEHTAIBHBIX  3aJlad, MPaKTHUYEeCKUX padbor. (€¢ HMCHOJb30BaHHEM
ooopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHbBIX U008 OeAmeTbHOCTU:

[IpuBonuTh mpuMepsl OOBEKTOB U3yuYeHUs (U3UKUA ((PpuU3NUECKUe SBICHMUS,
¢usnueckoe Teno, BellecTBoO, pusnyeckoe nosne). HaGnrogaTs M aHanM3upoBaTh
buznueckue siBaeHus (PUKCHUPOBATH U3MEHEHUSI CBOMCTB OOBEKTOB, CPABHUBATH
uX U 00001math). [T03HAKOMUTBCS C IKCIIEPUMEHTAIBHBIM METOJIOM UCCIICIOBAHUS
npupoael. Coopka npuOOpPOB M KOHCTPYKIUU. Mcronb3oBaHUE U3MEPUTEIBHBIX
npubopoB. BrimosiHeHue 1a00paTOPHBIX U MPaKTUUECKUX paboT. /luarHoctuka u
yCTpaHEHUE HEHUCHpaBHOCTEN MpuOOpOB. BricTpanBaHue TUMOTE3 Ha OCHOBaHUU
UMEIOIINXCS JaHHBIX.

MexaHuka.

Teopusa:  PaBHOMepHOE UM  HepaBHOMEpHOe  JBIKeHHE. [ 'paduueckoe
npeacTaBieHue ABUKEHUs. Pemenne rpaguueckux 3amad, pacueT MyTu U cpeHen
CKOPOCTH HEpPaBHOMEPHOrO JABWXEHHUA. [loHATME WHEpUMUM U HMHEPTHOCTH.
Lentpobexnass cuna. IlpumeHeHue JaHHBIX (QU3UYECKUX TOHATHH B
KU3ZHEAEATEIbHOCTH YesnoBeka. Cuia ynpyrocTH, CHiIa TPEHHUS.

IIpakmuxa: WccienoBaHue 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BO3HHUKAIOIIEH B
npyXuHe, OT cTeneHu nedopmanuu npyxkunel. Omnpenenenue KodpduireHTa
TpeHusl Ha TpuOomerpe. (€ Mcmoab3oBaHHeM oOopyaoBanusi «Touka pocrtay)
HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHHS OT CHJIBI HOPMAJIBHOTO JaBJICHUS.
Xapakmepucmuka 0CHOBHbIX 8UO08 0eSIMENbHOCIU
Ananu3 Tabmnui, rpadgukoB, cxeMm. Ilouck oObsIcHEHUST HAOIIOMAEMBIM COOBITHSIM.
OmpeneneHue CBOMCTB MPUOOPOB MO  YepTekaM W MOJACISAM.  AHanu3
BO3HUKAIONIUX TMPOOJEMHBIX cutryanuid. M300paxkaTe CHUCTEMY KOOpIWHAT,
BBIOMPATH TEJO OTCYETA M CBA3BIBATH €r0 C CHCTeMOW KoopauHat. Mcmomb3oBaTh
CUCTEMY KOOPAHWHAT HJisi WM3Y4YeHUs MPSMOJHHEHHOro nBrkeHus tena. COopka
npubOpoB W  KOHCTpyKImi. Vcmonap3oBaHWe HM3MEPHUTENBbHBIX  MPHOOPOB.
BreimosniHeHne 71ab0paTOpPHBIX M MPAKTUYECKHX paboT (¢ HMCMOJab30BaHHEM
odopynoBanusa «Touka pocrtay). J[MarHocTuka W ycTpaHEHHWE HEUCIPaBHOCTEH
npubopoB. BreicTpanBaHWe THUNOTE3 HA OCHOBAHWHM WMEIONIMXCS JAHHBIX.
KoncrpynpoBanue 51 MOJEIIUPOBAHUE. Brimonnenue 3aJJaHu I o
YCOBEpIIEHCTBOBaHUIO MpubOOpoB. Pa3zpaboTka HOBBIX BAapUAHTOB OMBITOB.
Pa3paboTka u nmpoBepka METOJAMKHA IKCIIEPUMEHTAIbHON paboThl. PaboTa B ManbIx
rpymnmnax. AHaIU3UPYIOT, BHIOUPAIOT U OOOCHOBBIBAIOT CBOE peEIlCHUE, JIEHUCTBHUS.
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[IpencraBnenue pe3yabTaTOB IIAPHOM, TPYIIOBOW AEATEIBHOCTU. Y4YacTHE B

JIMAJIoTe B COOTBETCTBUU C MPABUIIAMU PEUEBOTO MOBEICHUS.

I'mppocraruka.

Teopus: 3akoH Apxumena, 3akoH Ilackais, TruUIpOCTATUYECKOE ABJICHHUE,

COOOIIAOIIHNECS COCYIbI, TUAPABINYECKUE MAIIIUHBI.

Ilpakmuxa: 3a0aqu: BBITAJKUBAIONIAS CWJIA B PA3IUYHBIX CHUCTEMax; MPUOOpPHI B

3a1a4ax (cooOmaronmecss CoCyabl, THAPABINYECKUE MAIINHBI, pbluard, OJIOKH).

DKCIepUMEHTAIbHBIC 3a]JaHUS:

1) usmepeHue cuibl Apxumena,

2) u3MepeHre MOMEHTA CHJIbI, JICHCTBYIOIIETO Ha phlyar,

3) u3MmepeHue pabOTHI CHIIBI YOPYTOCTH IPH IMOJABEME TIpy3a C IOMOIIbIO
ITOJIBMPKHOT'O MJIM HEIOJBYDKHOTO OJIoKa. (¢ mcnonb3oBaHnem obopypoBaHus
«TouKa pocra»)

Xapaxmepucmuka 0CHOBHbIX U008 OeAmMeTbHOCUL:

Ananuz tabmnuil, rpadgukoB, cxeMm. [louck oObsACHEHUST HAOIIOTAEMBIM COOBITHSIM.

Co6opka npubOOpoB U KOHCTpYKIMH. Mcronb30BaHWe M3MEPUTEIBHBIX TMPUOOPOB.

BrimosineHne 1abopaToOpHBIX U MPaKTUYECKUX padoT. /[narHocTvka M yCTpaHEHHE

HEUCIpaBHOCTEHW MpUOOPOB. BricTpanBaHue TMIOTE3 HA OCHOBAHUU UMEIOIIUXCS

nanHbeix. KoHcTpyupoBanue u wmoxenupoBaHue. Pabota B Manbeix Trpynmax.

AHaNMM3UPYyIOT, BBIOMpPAIOT W OOOCHOBBIBAIOT CBOE pEIICHHE, JEUCTBHUS.

[IpencraBneHne pe3yiabTaTOB MapHOW, TPYIHIIOBOM AesTenbHOCTU. llonroroBka

COOOIICHU ¥ JOKJIAJ0B. YYacTHE B JHAJIOT€ B COOTBETCTBUU C IMpaBUIAMU

pEYEBOTO MOBEACHUS.

Crartuka.

Teopus: binok. Periuar. PaBHoBecue TBEpABIX Tel. YCIIOBHUS paBHOBeCUs. MOMEHT

cwibl. IlpaBuno wmomentoB. LlenTp Tskectn. HcecnemoBanue pas3IMUYHBIX

MEXaHHU4ecKuXx cucteM. KoMmOWHHMpOBaHHBIE 3a/ayd, WCIOJNB3YS YCIOBUS

PaBHOBECHSI.

Ilpaxmuxa: VI3rotoBiaeHne padoTaroeii CUCTEMBI OJIOKOB.

Xapaxkmepucmuxka 0CHOBHbBIX 8UO08 0eAMENIbHOCTU:

Ananu3 tabnwui, rpadukoB, cxeM. [ouck 0OBsICHEHUST HAOIMIOAAEMBIM COOBITHSIM.

OmnpeneneHue CBOMCTB MOpuOOPOB MO dYepTekaM ©  MoACHsIM. AHaIu3

BO3HMKAIOUIMX MpoOJIeMHBIX cuTyauuid. HaOmomate aelcTBUE  MPOCTHIX

MexaHu3MOB. [lo3HaKOMUTBCA C (DHU3NYECKON MOJCNBI0 «abCOTIOTHO TBEPIOE

Teno». Pemiats 3aaun Ha TPUMEHEHKE YCIOBUsI(TpaBUiia) paBHOBECHS pblyara.

[IpumensTh ycioBue (MpaBUIIO) PABHOBECHUSI pblyara sl OObsICHEHUS ACHCTBUS

pPa3IUYHBIX MHCTPYMEHTOB, HCIOJB3YEeMBbIX B TeXHUKE U B ObiTy. COopka

npuOOpoB M KOHCTpyKIMiH. Mcmonb3oBaHWe HM3MEpPUTENBbHBIX MPUOOPOB.
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Brinonnenue 1abopaTopHBIX U MPAKTUYECKUX paboT. J[uarHocTuka U yCTpaHeHUe
HeucnpaBHOCTEN NpuOOpoB. BrICTpanBaHWe TUMOTE3 HA OCHOBAHUM HMMEIOLIUXCS
naHHblX. KoHCTpynpoBaHue U MonenWpoBaHuEe. BbINOMHEHUE 3aJaHuil 1O
YCOBEPIIICHCTBOBaHUIO MpUOOpoB. Pa3paboTka HOBBIX BapUaHTOB OIBITOB.
Pa3paboTka u mpoBepka METOJUKH SKCIIEPUMEHTAIbLHOM paboThl. PaGoTa B Masbix
rpymnmnax. AHaIU3UPYIOT, BHIOUPAIOT U OOOCHOBBIBAIOT CBOE peIleHUE, JIEHCTBUS.
[IpencraBnenne pe3ysibTaTOB NApPHOW, TPYIIOBOM JESATEIBHOCTH. lloaroroBka
coobmeHnit 1 1okaagoB. OCYHIECTBISIIOT CaMOOILICHKY Y4€OHOM NeATeIbHOCTH.
VYuyactue B 1Uajiore B COOTBETCTBUU C MPABUIIAMHU PEYEBOTO TTOBEICHMUSI.

8 kiacce

TemioBblie sIBJECHUS.

TennoBoe pacmmpenue teia. [Ipoiecchl NIaBieHUs: U OTBEPICBaHUSI, UCTIAPEHUS U
KoHeHcauuu. Teruonepenaya. BrakHOCTh BO3/yXa Ha pa3HbIX KOHTHUHEHTAX.
Jlemoncmpayuu: 1. Habmonenue TasiHus ybaa B Boje. 2. CKOpOCTH HCTapeHHS
pasnmuuHbIX XujakocTei. 3. TermmoBbie ABUTATETN OYTIYIIETO.

Jlabopamopnvie pabomsr (¢ HUcHOJIb30BaHHEM oOopyaoBaHusi «Touka
pocta»): 1. Mi3MeHeHus [UTMHBI Tejla IPU HarpeBaHUM U oXJaxaeHuu. 2. OTiuBKa
napaguHoBoro conjgatuka. 3. HaGmrogenue 3a mimaBneHueM sbaa 4. OT yero
3aBUCUT CKOPOCTh HCIHapeHusi kujkoctu? 5. HaOmioneHue TemIonpoBOJHOCTH
BOJBI U BO3AYyXa.

Xapaxmepucmuka 0CHOBHBIX U008 0esAMeTbHOCMUL:

CamocrosTenbHO (GOPMYIHPYIOT MO3HABATENBHYIO 3a7ady. YMEIOT C IOMOIIBIO
BOITPOCOB 0OBIBATH HEJIOCTAIOIIYIO uHdOpMaIHIo. Hcnosne3oBanue
U3MEPHUTEIIBHBIX NMPHUOOPOB. BEITTONHEHNE Ta00PATOPHBIX M MPAKTUUYECKUX PaboT.
JlnarHocTuka U ycTpaHEHHE HEUCIPABHOCTEH MpuOopoB. BricTpanBanue rumores
Ha OCHOBAaHHM MMEKOIIMXCA JOaHHbIX. KOHCTpyHpoBaHHE U MOAECIMPOBAHMUE.
BrimosiHeHrne 3aaHuil 1O yCOBEPIIEHCTBOBAHUIO MPHOOPOB. PaspaboTka HOBBIX
BAPUAHTOB OMNbITOB. Pa3paboTka W MNpoBEpKa METOAMKH SKCIEPUMEHTAJIbHOU
pabotel. PaboTta B ManbIx rpymnmnax. AHaJIU3UPYIOT, BHIOUPAIOT U 0OOCHOBHIBAIOT
cBO¢ pemieHue, naeiictBusa. llpencraBieHue pe3yabTaToB MNapHOM, TPyHnnoBOH
JNEATENBHOCTA. Y4YacTHE B JHAJIOre B COOTBETCTBUM C MPABAJIIAMU PEUYEBOTO
MOBEICHUS.

DleKTpUYeCKHe SBJICHUS.

Muxkpomup. Mogenn artoma, cymectBoBaBme A0 Havyana XIX. Hcropus
OTKPBITASL W JEWCTBUA TaJbBAaHUYECKOrO0 3jeMeHTa. Mcropus co3maHud
anekTpodopHoit MammHbL. OnbIT BosbTa. DIEKTPUUECKUNA TOK B AJICKTPOJIMTAX.
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Hemoncmpayuu: (¢ ucnojib3oBanuemM odopynosanus «Touka pocray)

1. Mogenu aromoB. 2. ["aibBaHMYECKHE 3JIEMEHTHI. 3. DIEeKTPOPOPHOIl MAILIUHBI.
4. OnbiTel Bonibra u ['anpBanm.
JlabopamopHvie pabomul:
1. Co3zaHne raJbBaHUYECKUX DIEMEHTOB U3 MOAPYYHBIX CPEICTB.
2. DNEeKTPUYECKHUM TOK B JKUJKOCTAX CO3AAHUS «30JI0TOTO KITFOUHKA.
Xapaxkmepucmuka OCHOBHBIX BUJIOB JIEATEIIBHOCTH:
VYopaBisitoT cBoed MO3HABATENbHOM W Yy4eOHOH JAESTeNbHOCTHIO MOCPEACTBOM
NIOCTAaHOBKM ILieJieH, TUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIMH CBOUX JEUCTBUHA U
OLICHKM YCHEemHOCcTH YycBoeHus. CpaBHMBAIOT CHOCOO W pe3ydabTaT CBOUX
JeHCcTBUN ¢ 00pa3lioM - JUCTOM COINpPOBOXJeHUA. OOHAPYKUBAIOT OTKJIOHEHUS.
OO0ayMbIBalOT ~MOPUYMHBI  OTKJIOHEHHH. OCyIIECTBIAIOT CaMOKOHTPOJb U
B3aMMOKOHTPOJIb. VIcmoap30BaHMe HM3MEPUTENbHBIX TPUOOPOB. BrimonaHeHue
7a00paTOPHBIX M NpPaKTHUYECKMX  pabor. JluarHoctka W yCTpaHEHHe
HEUCIpaBHOCTEHW MpUOOPOB. BricTpanBaHue TMIOTE3 HA OCHOBAHUU UMEIOIIUXCS
naHHbIx. KoHCTpyupoBaHue 1 MOJeIMpOBaHHUE.
DJIEKTPOMATHUTHBbIE SIBJICHUS.
MarnutHoe mojie B BemiecTBe. MarHuTHas aHoMmaiusa. MarHuTtHele OypH.
PasnoBugHOCTH ANEKTPOU3MEPUTEIIBHBIX pudOpOB. PaznoBunHOCTH
ANEKTPOABUTATENEH.

Jemoncmpayuu (¢ ucnonb3oBanueM odoopynoBanust «Touka pocrar):
1. HarnsaiHOCTh MOBEIEHUS BEIIECTB B MATHUTHOM I10JIE.
2. Ilpe3enTanuu 0 MAarHUTHOM T10JI€ 3€MJIU U O MAarHUTHBIX OYypsIX.
3. leMoHCTpalus pa3HOBUIHOCTEH SIEKTPON3MEPUTENHHBIX TPUOOPOB.
4. HarnsiiHOCTh pa3HOBUIHOCTEH 2JIEKTPOABUTATENCH.
Jlabopamopnuvie pabomul: 1. VccrienoBanue pa3iuyuHbIX AJIEKTPOU3ZMEPUTEITBHBIX
pruOOpOB.
Xapaxkmepucmuxka 0CHOBHbBIX 8UO08 0eAMEIbHOCTU:
VYropaBisitoT cBOed MO3HABATENBHON W y4eOHOH JESTENbHOCTHIO TMOCPEICTBOM
IIOCTAHOBKM 1IE€JE€H, IUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIMU CBOUX ICUCTBUU H
OLICHKM YCHEHNIHOCTH YycBOeHHs. CpaBHHMBAIOT CHOCOO0 W pe3yibTaT CBOUX
JNEUCTBHUI ¢ 00pa3loM - JUCTOM COMpoBOXkACHUA. OOHAPYKUBAIOT OTKJIOHEHHS.
OOayMbIBalOT TPUYMHBI  OTKJIOHEHHH. OCYHIECTBISIIOT CaMOKOHTPOJIb U
B3aUMOKOHTPOJIb. ONTHYECKHE SIBJICHUS.
Nctounuku cBeTa: TEIIOBBIE, JIIOMUHECIIEHTHBIE, UCKYCCTBEHHbIE. 3roToBieHNe
KamMepsl - OOCKypa U HCCIEIOBaHUE HM300paXeHUsI C TMOMOIIBI0 MOJIEIIH.
MHorokpaTHoe H300paKEHUE TMpEIMEeTa B HECKOJBKUX IUIOCKUX 3epKaiax.
M3roToBUTH NEPUCKON U C €ro MOMOILBIO IpoBecTH HabmoaeHus. [Ipaktuyeckoe
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WCIIOJb30BAHUE BOTHYTBIX 3€pKajl. 3pUTEIbHBIE WIUIIO3UU, IOPOKIAEMbIC
npenoMieHueM ceera. Mupaxu. Pazsutue BoilOKOHHON ontuku. Mcemnosbs3oBaHue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu (¢ ucroab3oBanueM o6opynoBanusi «Touka pocray)
1. PaznuyHbple ICTOYHHUKY CBETA.
2. NBo0paxxkeHue npeaMera B HECKOJIbKHUX MJIIOCKUX 3epKaiax.
3. U3o0paxkeHne B BOTHYTHIX 3€pKajax.
4. Vlcionb30BaHWE BOJIOKOHHON OMTHKH.
5. YcrpoiicTBo (hoToanmapaToB, KHHOIPOSKTOPOB, KaJIEHIOCKOIOB.
Jlabopamopnvie pabomul: 1. VI3rotoBiieHHe KaMmepbl - 00CKypa U HCCIICIOBAHHE
U300pakeHuss ¢ moMolibio Mojenu. 2. IlpakTudeckoe MNpUMEHEHUE IIOCKUX
3epkan. 3. IIpakTuueckoe HMCHONB30BAHME BOTHYTHIX 3€pkaji. 4. M3rotomieHue
nepucKona W HaOJIOJEHUS C MOMOIIBI0 MOJACNU. Xapakxmepucmuka OCHOBHBIX
8UO08 0esIMEebHOCIU.
VYropaBnsitoT cBoed MO3HABATENbHON W y4eOHOH JEsTeNIbHOCTHIO TMOCPEACTBOM
NOCTAHOBKM 1IE€JIEH, IJIAHUPOBAHMS, KOHTPOJS, KOPPEKUHUH CBOUX JACHUCTBUA WU
OLICHKU YCTEIIHOCTU YCBOCHUS. BbIIENsSoT U QopMylUpyIOT MO3HABATEIbHYIO
1eib. BBIIENAIOT KOJUYECTBEHHBIE XAPAaKTEPUCTUKH OOBEKTOB, 3a/IaHHbIE
cinoBamu. [IprHMMalOT MO3HABATENBHYIO LIEJIb U COXPAHSAIOT €€ MPU BHIIOJIHEHUU
yueOHbIX fnercTBuil. OCO3HAIOT CBOM JieHcTBUs. IMEIOT HABBIKM KOHCTPYKTUBHOTO
OOIIIEHUsT B MAJIBIX TPYyIIaX.
Yes0Bek ¥ mpupoaa
ABTOMaTHMKa B Hamed ku3Hu. [IpuMepbl UCIONB30BAHUS ABTOMATHYECKUX
YCTPOIMCTB B HayKe, Ha Npou3BojcTBe W B ObiTy. CpeacrtBa cBsizu. Pagmo u
TEJIEBUJCHUE. AJBTEPHATUBHBIE HCTOYHUKH SHEPruu. Buabl 3JI€KTpOCTaHIUU.
Heo0xonuMocTh SKOHOMHUU TPUPOJHBIX PECYpCOB U HCIOIB30BAHUS, HOBBIX
HKOJIOTUYHBIX M 0€30MacHbIX TexHomoruil. Hayka u 6e30macHOCTb JIIOICH.
Hemoncmpayuu: 1. poromaTepuanbl U CIAWIBI 10 TEME.
Jlabopamopnvie pabomeir: 1.M3yuenue neWCTBUN CPEACTB CBSI3U, paguo W
TEJICBUICHUS.
Xapaxmepucmuka 0CHOBHbBIX 8UO08 OeSAMENbHOCMIU.
CamocrosiTenbHO  (HOPMYITUPYIOT TO3HABATENBbHYIO 3a7ady. YMeET (win
pa3BHBAIOT) CIOCOOHOCTh C IOMOIIBIO BOMNPOCOB JOOBIBATh HEAOCTAOLIYIO
uHbOpMAIHIO.
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Kanengapuo-temaruyeckoe njiaHupoBaHue 7 Kjiace

Ne Hara Tema ypoka Hcnosab3oBanue puMeya
n/m | MpOBEIEHUs 000py/10BaHMA LIEeHTPa HUE
ILnan | dakr €CTeCTBEHHOHAYYHOM
¥ TeXHOJIOTHYeCKOM
HAINIPABJIEHHOCTEeM
«Touka pocra»
1. BBenenue (14)
BBonHoe 3ansartue. Lenu n 3agaun kypca.| KomneroreprHoe
1 TexHnka 6€30MacHOCTH. 000pyI0BaHNE
2. Pojib DKCieprMeHTAa B JKU3HU YesioBeka (34)
Cucrema  eauHHUI, TIOHATHE O KomnbrorepHoe
2 MPSIMBIX U KOCBEHHBIX U3MEPEHUAX o0opynoBaHue
DuU3NYECKU HKCIIEPUMEHT. OOGopynoBanue s
Bunel pusndeckoro skcrepuMeHTa. JIEMOHCTpanui
[TorpemnocTs u3mepenus. Bust
MorpelHocTeil u3mepenus. Pacuer
3 MOTPENTHOCTH U3MEPEHUSI.
JlaGopaTtopnas pabota OOGopynoBanue  uIst
«M3mepenne oObemMa TBEPIOTO 71a00paTOPHBIX PaboT U
tenay. [IpaBuna odpopmieHus YUYEHUYECKUX OTIBITOB
4 nabopaTopHOi pabOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE 1 HEpaBHOMEPHOE OOGopynoBanue s
JIBIDKCHHS. 1a00paTOPHBIX PadOT U
6 I'padmueckoe npeacraBneHue YUEHUYECKUX OIIBITOB
IBIDKECHUS. (Ha 0a3e KOMILICKTOB
Pemenne rpaduyeckux 3amad, st OID)
pacuer myTu U CpeHel CKOpoCTH
7 HEPaBHOMEPHOTO JIBUKECHHUSI.
8 [ToHsiTHE MHEPIIMH U UHEPTHOCTH.
LenTtpobexHas cuina..
9 Cuna ynpyrocru, cuiia TpeHus O6GopynoBanue A
71a00paTOPHBIX PabOT U
JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH YHCHITCCIE — OTIbITOR
CHJIBI YIIPYTOCTH, BO3HUKAIOLIEH B (Ha ase KOMIVICKTOB
NPY)XHHE, OT CTENEeHHU iehopMaIiu s OF9)
10 PYXKUHBD).
JlaGopatopHas paboTa
«Omnpenenenue korppuureHTa
11 TpeHUusi Ha TpUOOMeETpe.
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Jlaboparopnas paboTa
«HccnenoBanmne 3aBUCHMOCTH
CHUJIBI TpeHI/DI OT CHUJIBI

OGopynoBanue  ais
1abopaTopHBIX padoT H
YUCHHUYCCKUX OIBITOB

12 HOPMAJIbHOTO JaBJICHUSD.
4. 'mppocraTuka (124)
13 [InotHocTs. 3anava naps I'epona OGopynoBanue 11st
JIEMOHCTpaluit
Pemienue 3a71a4 1MoBBIIIIECHHOM
CJIOXKHOCTH Ha pacyeT TUIOTHOCTH
14 BEIIECTRA.
15 Pemenne 3a71a4 MOBBIIIICHHOM O6opyoBaHue st
CJI0KHOCTH ACMOHCTpALNH
16 JlaBneHue ®KUuJIKOCTH U raza. 3aKoH
ITackans
17 Coo0mmaronmecs: CoCybl.
18 JlaGopaTtopnast pabota OOGopynoBanue s
«M3rotoBiienne Moieu (OHTAHA TabopaTOpHBIX paboT H
19 JlaGopaTtopnast pabota Y4I€CHHIECKHX  ONBITOB
«3rotoBnenne Moaenu (GpoHTaHa» (Ha 0ase KOMILICKTOB
3aKkoH ITackans. JlaBienue B (VM 0rs
KUJKOCTSX M razax.
I'mapaBnuyueckre MalIuHbL.
20 Coo0mmaronuecs: CoCybl.
21 Brrrankusaromas cuia. 3aKkoH OOGopynoBaHue is
Apxumena. JIEMOHCTpaun
JlaGopaTtopnas pabota OOopynoBanue s
«BbIsicCHEHUE YCITOBUS TUTABaHUS 71a00paTOPHBIX PaboOT U
22 TEI. YYECHUYECKUX OIIBITOB
23 biok 3aga4d Ha 3akoH Ilackas, 3aKkoH O6opynoBanue st
Apxumena. JIEMOHCTpPALHi
24 Bbaok 3amau Ha 3akoH Ilackais, 3aKkoH
Apxumena.
5. Cratuka (104)
25 bnox. Peryar. O6opymoBaHue st
JIEMOHCTpaLIHiA
26 PaBHoBecne TBepabIx Ten. MoMeHT
cunbl.IIpaBuno MOMEHTOB.
27 Hentp TSKECTH. Hccnenosanue | O6opynoBanue st
pa3iINYHBIX MEXaHUYECKHUX CUCTEM JeMOHCTpALMI
28 KomOunupoBanHusie 3aJ1a4H,
WCIOJIb3YS YCIOBUS paBHOBECHSL.
29 KomMOunupoBanusie 3aJ1a4H,

HCII0JIb3Y: YCIIOBHA PaBHOBECHUA
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Jlaboparopnas paboTa O6opynoBanue st
«H3roToByeHne padoTaroren 1abopaToOpHBIX paboT H
cucreMsl 6510k0B». Odopmienue VUEHUYECKUX  OIBITOB
30 paboTEHI. (Ha 0a3e KOMIUIEKTOB
Pa6ora Hax npoeKToM «BIIoKm. st OI'D
Jlaboparopuas paboTa
«M3roToBienne paboTaromen
31 CUCTEMBI OJIOKOBY.
JlaboparopHas paboTa OOGopynoBanue s
«M3rotoBiienue paboTaroIei 71a00paTOPHBIX paboT U
32 CHCTEMBI OJIOKOBY. YUECHHUYECKUX OTIBITOB
Odopmienue paboThI. KommbrorepHoe
33 000pyI0BaHKE
34 3amuTa MpOEeKTOB.
Ka.]'leH)IapHO-TEMaTI/I‘IeCKOQ IJIAHUPOBAHHUE 8 kiacc
No ara Tema ypoka HUcnoan3oBanue pUMe
n/n | MPOBEICHUS 000opy10BaHMS EHTPA | YaHUE
Ilnan | dakr €CTEeCTBEHHOHAYYHOM U
TEeXHOJIOTH4eCKOil
HaNpaBJeHHOCTel
«Touka pocra»
1. Beeaenue (14)
BBonnoe 3ansarwe. llenm u 3amaun| KommnbrorepHoe
1 Kypca. TexHuka 6€30T1aCHOCTH. 000pyI0BaHNE
2. TensioBble siBJeHust (12 1)
Pa3nooOpa3ue TeIIoBbIX SBJICHHM. Kommnbroreproe
2 TemnoBoe pacimmpeHue Te. o0opynoBaHue
JlaGopaTtopnas pabota OOopynoBanue s
«VI3MeHeHwsI [UTMHBI Tella TPU 1a00paTOPHBIX paboT H
3 HarpeBaHUH U OXJIKICHUNY. YUCHHUYECKUX OIIBITOB
Temnonepenaua Habmoaenue O6opynoBanue s
TETUIOPOBOIHOCTH BOJIbI U JIEMOHCTpAIHH
4 BO3/yXa.
JlaboparopHas paboTa O6opynoBanue s
«M3MepeHue yaenpHou 71a00paTOpHBIX padoT u
TEIIOEMKOCTH Pa3TUYHBIX YUEHUYECKUX  OIBITOB
5 BEILECTBY. (Ha ©0a3e KOMILIEKTOB
[L1aBieHre W OTBEPIEBAHME. s OI'D
JlaGopatopHas pabota
«OTIIMBKa napaguHOBOTO
6 COJIJIaTHUKaY
JlaGopatopHas paboTa O6opynoBanue  JuIs
«HaOnroneHue 3a miaaBiIeHUEM JIbJIa» | 1a00paTOPHBIX padoT U
7 YUEHUYECKUX OTIBITOB
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Pemenne OJIMMIIMAJJHBIX 3a1a4 Ha

OG6opynoBanue 1Jis

8 ypaBHEHHE TEIJIOBOTO OaaHca JIEMOHCTpAIHi
Peuienne onmumnua HeIixX 3a/1a4 Ha O6opynoBanue 1Jis

9 pacueT TEIUIOBBIX MPOIECCOB JIEMOHCTpPAIHiA

10 Jlaboparopus kpuctamiorpadum.
Hcnapenue u koHeHCAIUS. OGopynoBanue 1Jis

11 JIEMOHCTpalun
CocraB atmMocdepsl, HaOIOIeHHE ObopynoBanue s
Tepexo,/1a HEHACHIIICHHBIX ITapoB JIEMOHCTpPAITHA
B HACHIIICHHBIC.

12
Brnaxnocte  BO3myxa Ha OGopynoBanue 1Jis

13 pPa3HBIX KOHTHHEHTaX JIEMOHCTpPAITHA

3. DanexkTpuyeckue siBjeHus (84)

Muxkpomup. Mogenu atoma, OGopynoBanue s

14 CyllecTBOBaBIue 10 Havana XIX JIEMOHCTpaui

15 Hcropus oTKpbITHA U AEUCTBUSA KommnsrorepHoe
raJIbBAHHYECKOTO DJIEMEHTA o0opynoBaHue
Hcropus co3ganus arekTpoopHOi

16 MaIlHbI
OnbiThl Bosibra. Dnexrpuueckuit Tok | KomnerotepHoe

17 B 2JICKTPOJIUTAX. 000opyI0BaHNE
Pemrenye onmuMnnanggbeIx 3aga4d Ha OGopynoBaHue s

18 3aKOHBI ITIOCTOSIHHOTO TOKA JIEMOHCTpAaIUit
Habmonenue 3aBucuMocTH O6opynoBanue st
COMPOTHUBIICHUS IPOBOJAHUKA OT JEMOHCTpAaIHii

19 TEeMITepaTypHhI.
JlaboparopHas pabota «Onpenenenue| OO6opynoBaHue s
CTOMMOCTH U3PaCX0JJOBaHHOMN 1abopaTopHbIX paboT U
ANIEKTPOIHEPTUHU IO MOIIHOCTH YUEHUYECKUX  OIIBITOB
MOTPEOUTENS U 110 CUETUUKY» (Ha 0aze KOMILJIEKTOB

20 st OI'9
Pemenune onuMnuaaHeix 3aa4d Ha O6opynoBanue st

21 TEIUIOBOE JIEUCTBUE TOKA JEMOHCTpAIHi

4. DJIeKTPOMATHUTHBIE ABJIeHUd (34)
DNEeKTPOMarHUTHBIE SIBJICHHUS. O6opynoBanue st

22 DneKTpou3MepuTENbHbIE MPUOOPHL. | ACMOHCTPALHIA
MaruutHas anomanusi. MarautHele | OGopynoBaHue Ass

23 Oypu JIEMOHCTpaIuit
Pa3HOBHIHOCTH AIIEKTPOABUTATENCH.

24

5. OnTnueckue sisaenus (74)

25

Hcrounuku cBeTa: TCIIJIOBBIC,
JIOMHUHECIICHTHBIC

O6opynoBanue s

15




TOUKA \!pocm

DKCIIepUMEHT HaOIII0ICHHE. JIEMOHCTpAIHiA
MHorokpaTHOE U300pakeHue
npeaMeTa B HECKOJIbKUX TIOCKUX

26 3epKajax.
MBrotoBUTH NMEPUCKOII U C ETO OOGopynoBanue 1Jis

27 MTOMOIILI0 TPOBECTH HAOTIOACHUS JIEMOHCTpaIuit
[IpakTuueckoe ucnonbs3oBanue OOOpyn0oBaHUE TS

28 BOTHYTBIX 3epKall JIEMOHCTpaIuit
3puTenbHbIE WILTIO3HUH, O6opynoBanue s
HOPOXK/IaeMbl€ NTPEJIOMIIEHHEM CBETA. | JIEMOHCTpALUi

29 Mupaxu.

30 Pa3BuTHE BOJIOKOHHOW OTITHKU

HWcnonp3oBaHue 3aKOHOB CBETA B
31 TEXHUKE

6. YUeroBek u nmpupona (44)

32 ABTOMAaTHKa B HaIlICH KU3HU . KommbrorepHoe

33 Paauo u TeneBuneHne obopynoBaHue
ANbTepHATHBHBIC HCTOYHUKA

34 SHepruu. Buasl s5eKTpocTaHnid

Hayxka cerognsi. Hayka u
35 0€30I1aCHOCTH JIFOEH.
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