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IHosicHuTeNLHAA 3aNIUCKA

PaGouass mnporpamMma 3aHATHH BHEYPOUHON [JEATENBHOCTH MO TMPEIMETY

«3aHUMAaTeJIbHbIE ONBITHI M0 (PU3MKe)» MpeTHaA3HAUYCHA TSI OPraHU3AIMA BHEYPOUHOH
nesitenbHOCTH oOyvaronuxcst 8 xkmaccoB 'BOY rumuasun mm. C.B. baiimenoBa ropoaa
[ToxBuctHeBa CaMapckoii 001acTH.

Peanuzanusi nporpaMmel o6ecrievyuBaeTCsi HOPMATUBHBIMU JOKYMEHTAMM:
®enepanbhpiii 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
obpazoBanuu B Poccuiickoit ®denepauun» (C U3M. U JOM., BCTYIN. B CHUIY C
01.09.2020).

[Tacnopt HammoHanbHOTO MpoekTa «O0pazoBanue» (yrB. npesuauymom CoBerta mpu
[Ipesunente P® mno cTparernuyeckoMy pa3BUTHIO U HALMOHAJBHBIM IPOEKTaM,
npoTtokoi ot 24.12.2018 Ne 16).

['ocynapctBennas mporpamma Poccuiickoit ®enepanun «Pa3Butre 00pa3oBaHUs)
(yrB. IlocranoBnenuem IlpaButensctBa P® ot 26.12.2017 Ne 1642 (pen. ot
22.02.2021) «O06 yTBepX ACHHH TOCYIApPCTBEHHOW mporpamMmbl Poccuiickoii
®enepanun «Pa3Butue oOpazoBaHUs .

[Ipodeccuonanwubiii  cranmapt «llemaror (memarormyeckas JesATEIBHOCTH B
JTOIIKOJIBHOM, HauaJbHOM 00111eM, OCHOBHOM 0011IeM, CpeiHeM 00I11IeM 00pa30BaHUN),
(BocuTatenb, yuutenb)» (pen. ot 16.06.2019) (IIpukaz MwunuctepctBa Tpyaa u
cormanbHOM 3amuTel P® ot 18 oxTab6ps 2013 r. Ne 544H, ¢ W3MECHCHUSIMH,
BHECEHHBIMM MpUKa3oM MunucrtepcTBa TpyJa u couzamutel PO ot 25.12.2014 Ne
11158 m o1 5.08.2016 1. Ne 422h).

®enepasibHbI TOCYAAPCTBEHHBIN 00pa3oBaTENbHBIA CTaHJAPT OCHOBHOTO OOIIEro
oOpazoBanusi (yTB. mpuKazoM MuHucTepcTBa o0pa3oBaHusi M Hayku Poccuiickoii
®enepanuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020).

[IpumepHoil  OCHOBHOIl ~ 00pa3oBaTeNbHON MpPOrpaMMbl  OCHOBHOTO  OOWIETro
obpazoBanusi (omoOpeHa pemieHueM  (eaepaTbHOTO0  Y4eOHO-METOIUYECKOTO
o0benMHeHus 1o o0ieMy obpazoBanuto, mpoTokon ot 08.04.2015 Ne 1/15), Bxoaut B
CHEIUANBHBIA TOCYJapPCTBEHHBIA PEECTp MPUMEPHBIX OCHOBHBIX 00Pa30BATEIIbHBIX
nporpamm: www.fgosreestr.ru.

OcHoBHOM 00pa3zoBaTebHON MPOTPpaMMbl OCHOBHOTO o0Iiero odpaszoBanusi [ bOY
rumHazuu um. C.B. balimenosa ropoja IloxBuctHeBo.

[TIpumepnbIx mporpamMm 1o ydeOHbIM mnpeameraM. Pusumka. 7 — 9 Kiaccel
(MOBBILICHHBIN YpOBeHbB): MpoekT. — M. : IIpocsemenue, 2011, ¢.25-48.
Mertoauueckue  peKOMEHAAMKW MO  CO3JaHHI0 M (YHKIMOHHUPOBAHHIO B
o011e00pa3oBaTENbHBIX OPraHU3alMSIX, PACIONIOKEHHBIX B CEIbCKOM MECTHOCTH U
MaJblX TOpOJax, LIEHTPOB OOpa30BaHMS €CTECTBEHHOHAYYHON M TEXHOJOTHYECKOM
HanpasiieHHOCTeN («Touka pocta») (YTBepKaeHbl pacnopsikeHueM MUHHCTEpCTBA
npoceenieHus: Poccuiickoit @eneparun ot 12 staBapst 2021 r. Ne P-6).

10. Meroauyeckne peKOMEHAAIMU TI0 CO3JaHUI0 U (DYHKIIMOHHUPOBAHHUIO JIETCKUX

TexHonapkoB «KBaHnTopuym» Ha 0a3ze oOuieoOpa3oBaTelIbHbIX OpraHu3anuil (yTB.
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pacniopsbkeHueM  MwuHucteperBa mpocBemieHus  Poccuiickonn  @enepanuu 0T
12.01.2021 Ne P-4).

BueypouHasi AesTENbHOCTh SBJSIETCS COCTaBHOM 4YacThio 00pa3oBaTEIbHOIO
mpoiiecca U OAHOW U3 (OpM oOpraHuzanuru CBOOOAHOTO BpeMeHH oOydaronuxcs. B
pamkax peanuzanuu ®I'OC OOO BHeypouHas ACITEIBHOCTH — 3TO OOpa3oBaTeNbHas
JESITENbHOCTD, OCYIIEeCTBIIsIeMas B (hopMax, OTIUYHBIX OT YPOUHOH CHUCTEMbI OOyUEHUS,
M HampaBJeHHass Ha  JIOCTIDKEHHE  IUIAHUPYEMBIX  PE3yJIbTaTOB  OCBOCHHS
o0pa3oBaTeNbHBIX MPOTrpaMM OCHOBHOrO obmero oOpa3oBaHus. (OcoOEHHOCTHIO
BHCYPOYHOU JEATEITHHOCTH MO (PU3MKE B paMKaX KPYKKOBOW paOOTHI SBIISIETCS TO, YTO
OHa HampaBjieHa Ha JOCTHMIXKEHHE OOYYaIOMMMHCS B OOJbIIEH CTENEHH JTUYHOCTHBIX U
METanpeIMETHBIX pe3yibTaToB. Peanuzaiusi Kypca BHEYPOUHOH JIESATEIBHOCTH IO
busnke «3aHUMaTENbHBIC OMBITHI MO (U3HUKE» CIIOCOOCTBYET OOIIEHHTEILIEKTYATbHOMY
HANPaBJICHUIO Pa3BUTHUS JIMYHOCTH 00YJArOIMUXCS 8-X KIacCOB.

®dusnyeckoe 00pa3oBaHUE B CUCTEME OOIIET0 U CPpeHEro 00pa3oBaHUs 3aHUMAET
OJIHO W3 BeAymUX MecT. SIBIsAsICh (YHIAMEHTOM HAayYHOTO MHUPOIOHWMAHHS, OHO
crocoOCTByeT (OPMUPOBAHUIO 3HAHUM OO0 OCHOBHBIX METOJAaX HAYYHOTO TO3HAHUS
OKpYXAIoIIero MHpa, (PyHIAMEHTAIbHBIX HAyYHBIX TEOpUH M 3aKOHOMEPHOCTEH,
dbopMUpyeT Yy YdYaIIUXCS YMEHHS HCCIICNIOBAaTh W OOBICHATH SIBICHHUS TPUPOIBI U
TEXHUKH.

Henbro 1aHHONM MpOrpaMMsl SBISETCS MPEJOCTABICHNE yYaIMMCS BO3MOKHOCTH
YIIOBJIETBOPUTh WHIUBUYAJIbHBI MHTEPEC K U3YYCHHUIO MPAKTUYECKUX MPUIOKEHUN
¢bu3MKU B mpolecce MO3HABaTEJbHOM U TBOPYECKOHM NEATENBbHOCTH IMPU MPOBEICHUU
CaMOCTOSTEIbHBIX SKCIIEPUMEHTOB U UCCIIEIOBAHUM.

B xoze nzydeHus Kypca Co34aroTCsl yCIOBHS AJIs PEIIECHUS CIEAYIOIUX 3a1aY:

1. Tlomoup yueHUKY B 000CHOBaHHOM BbIOOpE JalibHENIero npoduist 00y4eHusl.

2. Ha TeopeTnueckux 3aHATUSIX TEPBOrO YpPOBHS (J€BU3 «YUHUMCS HU3MEPATHY)
npuoOpeTeHrne ydJalluMHCA TPEJAMETHBIX YMEHUH: IJIAaHMPOBATh 3KCIEPUMEHT B
COOTBETCTBUU C TOCTaBIIEHHOM 3ajadeil, oTOuparb HpuOOpHI ISl IKCHEPUMEHTA,
HAy4YUTHCS BBIOUPATh pAallMOHAIIbHBIN METO/ W3MEPEHUM, BBIMOIHATh SKCIEPUMEHT U
00pabaThIBaTh €Tr0 pe3yabTaThl.

3. BrInonHeHne NPaKTHYECKUX U SKCIIEPUMEHTATbHBIX 3a/IaHuil BTOPOTO YPOBHS (J1€BU3
«3mepsieM caMOCTOSITENIbHO») TMO3BOJUT YYalllUMCSl MPUMEHUTh MNPUOOpETEHHbIE
HaBbIKM B HECTAHJApPTHOM 0OCTaHOBKE, pa3BUBaTh YMEHHE pabdOTaTh CO CPEACTBAMHU
uHpOpMAIMK; TOTOBUTH COOOIICHHS U JOKJIAAbl, 0GOPMIIATH M MPEICTaBIATH HX,
y4acTBOBATh B TUCKYCCHUHU.

4. Bce 5Tu 3a7aud HalEleHbl Ha Pa3BUTHE MBIIUICHHUS ydaluxcs U (HOpMHUpPOBAHUE
NPEIMETHBIX U METAIPEIMETHBIX YHHUBEPCATbHBIX YUCOHBIX JEHCTBUA.

[Iporpamma paccunrana Ha 68 dacoB. B yueOnom miane rumuasum 34 vaca B 8
kiacce (1 gac B Henento) u 34 yaca B 8 kimacce (1 gac B Henento). [ToaTomy B mporpammy

BHECEHbI CJIEYIOIINE U3MEHEHMUS:
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Ne/nm | HazBanue pa3nena KoaudecTBoO KoauvecTBO
4acoB B | 4acoB B paloueii
nporpamme nporpamme

1 Mertoapl u3MepeHus: GU3NIECKUX BEITUYNH 28 22

2 dusnueckre u3MepeHus B TOBCEAHEBHOM ku3an | 12 12

3 DuU3NIECKUN TPAKTUKYM 22 0

4 PesepBHOE Bpems 6 0

Htoro 68 34

OcHoBHoOe€ co/iep:KaHue 3aHATHIl

MeToabl n3Mepenusi Gu3nuecKux BeJHYHH. 28 4

Mepbl 6e30m1aCHOCTH TIPU MPOBECHUH dKcriepuMeHTa. OCHOBHBIE U TIPOU3BOIHBIC
bu3HYecCKre BEJIMYUHBI U MX U3MEpeHUs. EIWHUIBI U 3TamoHbl €IUHUI] HU3TIECKUX
BETMYUH. AOCOJIOTHBIE ¥ OTHOCHUTENIbHBIE TOTPEHTHOCTH TMPSAMBIX HU3MEPEHUH.
W3meputenbHble TPUOOPHI, MHCTPYMEHTHI, Mepbl. MHCTpyMeHTanbHbBIE U OTCUETHBIC
norpemHocTy. Kinaccel npubopoB. ['paHUIBI CHCTEMATHYECKUX TMOTPEIIHOCTEH U
cnoco0bl ux oueHku. CiayyaitHble morpemHocTy n3MepeHuil. CriocoObl ONEHKU TPAHUIIBI
MOTPEMIHOCTEN.

Dtanbl MJIAHUPOBAHUSA U BBINIOJIHEHUS SKCIIepUMEHTa. Mephl MpeoCTOpOKHOCTH
Py TIPOBEACHUHM OJKCIEPUMEHTA. YUeT BIUAHHUS U3MEPUTEIbHBIX NPUOOPOB Ha
uccienyemblii npoiecc. Beioop MeTona n3mMepeHuid 1 u3MepuTenbHbIX npudopoB. Cro-
coOBbI KOHTPOJISI pe3yabTaTOB U3MEPEHHI. 3anuch Pe3yNbTaToB U3MepeHuil. Tabmuibl u
rpaduxu. O6paboTka pe3ynbTaToOB U3MEPEHUH.

Nsmepenne BpemeHu. MeToapl M3MEPEHUs] TEIUIOBBIX BEIUYMH. MeETO/Ibl
U3MEPEHUS DJIEKTPUUECKUX BEJIMYMH. MeTOoapl H3MEPEHUsi MArHUTHBIX BEJIMYUH.
Metonbl U3MEPEHHUSI CBETOBBIX BEIWYMH. METOIBI U3MEPEHUS B aTOMHOU U SJIEPHOU
duzuke.

Jlabopamopnvle pabompi:
W3mepenue ATUHBI ¢ TOMOIIBIO MACIITAOHON JTMHEHKH M MEKPOMETpa.
O1nieHKa rpaHyI] TOTPEIIHOCTH TPU U3MEPEHUSIX CUIIbI TOKA.
N3MepeHne BpeMeHU peakiuy YeJI0BEeKa Ha CBETOBOM CUTHAI.
N3yueHre NBUKEHHS] CUCTEMBI CBA3aHHBIX TEll.
N3MmepeHne ynenbHON TEIIOThI IIaBJICHHS JIbJA.
N3MepeHne 3IeKTpUUEeCKOro COMPOTUBIIEHUS C TTOMOIIBIO OMMETPA,
UccnenoBanvue 3aBUCHUMOCTHM CWJIbI TOKAa OT HaNpsXKEHUS Ha KOHLAX HUTHU
AIEKTPUYECKOMN JIAMIIBI.
HccnenoBanne 3aBUCHUMOCTH Tepuoja KojdeOaHWW MasTHHKAa OT €ro Macchl,
aMILTUTY/Ibl KOJICOaHUM U JJINHBI.
9. U3mepeHue MEKTPUUSCKUX BEIMYHUH C TTIOMOIIBI0 IU(PPOBOTO MyITHTUMETPA.
10. smepenne MHAYKIIMA MAarHUTHOTO TIOJIS TTOCTOSTHHOTO MarHUTa.
11. iccnenoBanue moaynmpoOBOHUKOBOTO JHOA.
12. smepenue kodpduiinerTa TpeHus.
13. 3mepeHne OCBEIIEHHOCTH MPY TOMOIITU (POTOIIEMEHTA.
14. Peructpanus siACpHBIX U3TYICHHH.

NoakRwhE

©
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DusuyecKre U3MepPeHus B MOBCEIHEBHOM »KU3HM. 12 4.

N3mepenus teMriepaTypsl B ObITy. BiakHOCTh BO31yXa U CIOCOOBI €€ U3MEPEHHUS.
HccnenoBanue paboThl cepana. VICTOUHUKH 3IIEKTPUYECKOTO HAIPSKEHUS BOKPYT Hac.
BbuITOBBIE 251EKTPONIPUOOPHI. BHITOBBIE ICTOUHHUKHU CBETA.

Hccnedosamenvckue u KOHCmMpYKmMopcKue 3a0anusi.

1. UccnenoBaHue 3aBUCUMOCTH TOKa3aHUM TEPMOMETPA OT BHEUTHUX YCJIOBUM.
2. W3mepeHue BIaXXHOCTH BO3/yXa.
3. HccnenoBanue paboThI cep/lia yeaoBeka. MiaMepenue apTepruaibHOro JAaBieHUsI.
4. W3zydenue npuHUUIA pabOTHl bE30IEKTPUUECKOMN 3aKUTATIKH.
5. W3yuenue mpuHIMIA paOOTHI JAMIIBI THEBHOTO CBETA (JIIOMUHECIICHTHOM JIAMIIHI).
Bozmooicnvie ob6vekmul sxckypcutl (2 4) B AMATHOCTUYECKHE KAOWMHETHI MOJUKIMHUKU
WA OOJILHUIIBL.
Du3HYeCKNid MPAKTUKYM. 22 4.
1. U3mepenue MHAYKTUBHOCTU KATYIIIKH.
HccnenoBanue  AIIEKTPUYECKUX  KOJEOAHMH € TIOMOIIbIO  BJIEKTPOHHOTO
ocruiorpada.
W3mepenue 351eMeHTapHOTr0 3JIEKTPUUECKOTr0 3apsaa.
HccnenoBanue sSBICHUS TEPMOAIJIEKTPOHHONW SMUCCHUHU.
N3mepenue paboTsl BbIXOA 3JIEKTPOHA.
HccnenoBanue TMHENYATOTO CIEKTPA U3ITYUEHHUS.
Ornpenenenue neproja rnoiaypaciajga eCTeCTBEHHOTO PaIMOaKTUBHOTO U30TOIIA.
3KcnepnMeHTaﬂLH1ﬂe 3a1aHus
N3rotoBneHue MoJIea ra3oBoro TEpMOMETpa.
OmnebIT ¢ panuomerpom Kpykca.
N3rotoBieHue BOASHOTO OapoMeTpa.
W3rotoBneHue Moieiau aBToMaTta MoKapHOW CUTHAJIM3AIUY.
HccnenoBanue napaMeTpoB «UEPHOTO AIIKMKa» HA IOCTOSSHHOM TOKE.
HccnenoBanue napaMeTpoB «UEPHOTO SAIIMKa» HA IEPEMEHHOM TOKE.
Pacuer u ucnbiTanue Mojieu aBTomMaTa JJis peryJIupoBaHUs TEMIEPATYPHI.
HccnenoBanue paguoaKkTUBHON 3arpA3HEHHOCTH.
BO3M0:)fCHble 00vbekmuvl  JKcKypcuti. B (QU3MYECKyI0  J1abopaTtopuio  WIU
UCCIIeIOBATEILCKUIN LEHTP. Peseps epemenu 6 u.

N

Nookow

N WNE

Ilnanupyembie pe3yJibTaThl 0CBOCHUSA
KYpca BHEYPOUYHOM 1eATeJIbHOCTH

Juunocmuvimu pesynomamamu uzyueHus Kypca BHEYPOUHOU JACSITEIILHOCTH OYIYT:

e c(hopMHPOBAHHOCTH TTO3HABATEIHHBIX MHTEPECOB, MHTEUICKTYATbHBIX U TBOPUYECKUX
CIOCOOHOCTEN yyaluxcs;

e YOEXKICHHOCTh B BO3MOXXHOCTH TMO3HAHUS MPHUPOJBI, B HEOOXOJUMOCTH Pa3yMHOTO
WCIIOJIb30BaHUSl JIOCTH)KECHUW HAyKH M TEXHOJOTMM Ui JAIBHEWIIETO pa3BUTHUSA
YeJIOBEYECKOTO OOIIEecTBa, YBAXEHHE K TBOPIAM HAYKH W TEXHUKH, OTHOIICHUE K
(bU3UKe U XUMUU KaK dJIEMEHTaM OO0IIeUYeIOBEUECKON KYJIbTYPHI,

e CaMOCTOSTEIHLHOCTh B IPUOOPETEHUU HOBBIX 3HAHUH U MPAKTHYECKUX YMCHH,

e TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCSA K CaMOPa3BUTUIO U JIMYHOCTHOMY
CaMOOIIPE/IETICHHIO;



TOoCyapCTBEHHOE OI0/pKeTHOE 001Ieo0pazoBaTesibHOe yupexaeHne CaMapckoit 00acti
TUMHa31s UMEHH 3aciykeHHoro yuntens Poccuiickoit @eaepanuu Cepres Bacunsesuua baiimenosa
ropoja [ToxsuctHeBo ropojckoro okpyra [ToxsuctaeBo Camapckoii 00nacTu

c(hOopMUPOBAHHOCTH MOTHUBALIMKM K OOYUYCHUIO U IEJICHANPABICHHON MO3HABATEIbHON
NESATENBHOCTH,

dbopMupoBaHHEe 1IEHHOCTHBIX OTHOIIEHUW JApPYyr K JApPYyry, YUHUTEN0, aBTOpaM
OTKPBITHI 1 U300pETEHMI, pe3ysibTaTaM 00y4YEeHHUS.

Memanpedmemnvimu pe3yromamamu uzyuenus xypca Oynyr:

UCIIOJIb30BAHME YMEHHM W  HaBBIKOB  PA3JIMUHBIX BUIOB  I103HABATEIHHOM
NESITENbHOCTH,  MPUMEHEHHE  OCHOBHBIX  METOJOB  IMO3HAaHUA  (CHCTEMHO-
WH(OPMAIIMOHHBIA aHaJIN3, MOJCIHPOBAHUE) IS HM3yYEHHUS PA3JIMYHBIX CTOPOH
OKpYXKarollel JeHCTBUTEIbHOCTH;

NOHMMAaHHWE Pa3IUuuid MEXIy HCXOIHBIMU (akTaMu M THUIOTE3aMH I UX
OOBSCHEHUS, TCOPCTHUYECKUMH MOJICISIMU W pPeaJbHBIMH OOBEKTaMH, OBJIAJCHHC
YHUBEPCATLHBIMU YICOHBIMH JCHCTBUSMU Ha TIpUMEpax THIIOTE3 JJIsi OOBSICHCHHS
U3BECTHBIX (DAaKTOB M OKCIIEPUMEHTAIBHOW TPOBEPKU BBIJIBUTAEMBIX THIOTE3,
pa3paboTKU TEOPETUUECKUX MOJIENIeH MPOIIECCOB WM SBJICHUN;

dbopMupoBaHNEe YMEHUN pabOTaTh B TPYIIIE C BHIMOTHECHUEM PA3IMYHBIX COMMMAITBHBIX
pOJIeH, MPEACTARISITh U OTCTAMBATh CBOM B3TJISAIBI H YOCKICHUS, BECTH TUCKYCCHIO;
yMEHHE TEHEPUpPOBaTh WAEH U ONPENENSTh CPEACTBA, HEOOXOAMMBIE s UX
peanu3anumy;

prOOPETEHNE OIBITa CAMOCTOATEIHHOTO TIONCKA, aHau3a U 0TOOpa MHPOPMAIHHU C
HCIOJIb30BAHUEM PA3JIMYHBIX UCTOYHUKOB, U HOBBIX MH(POPMAIMOHHBIX TEXHOJIOTHIA
JUTSI pEIIeHMsI IO3HABATENIbHBIX 3a/1a4;

YMEHHE OIPEACIIATh IEIN U 3a7a9d JeATEIHbHOCTH, BEIOUpPATh CPEJICTBA peali3alIliu
EJTA U IPUMCHSITh X Ha TPAKTHKE;

MCIOJIb30BAHNE PA3TUYHBIX HCTOYHUKOB JIJISl IOJYUYE€HUS HAYYHON MH(OPMAIIUH.
dbopMUpoBaHHE yMCHHH BOCIPUHUMATH, IepepadaThiBaTh W MPEIBSBIATH
uH(popMaIMio B CIOBECHOM, 0Opa3HOM, CUMBOJIWYECKON (DopMax, aHAIU3UPOBATH U
nepepadaThiBaTh TMOJYYCHHYIO HH(POPMAIUI0O B COOTBETCTBHH C IOCTaBICHHBIMH
3aJladyaMH, BBIJCNATh OCHOBHOE COJIEpPKaHHUE MPOYUTAHHOTO TEKCTa, HAXOJIUTh B HEM
OTBETHI Ha MIOCTABJICHHBIC BOIIPOCHI M H3JIaraTh €ro;

pa3BUTHE MOHOJOTUYECKON M TUATOTUYECKON peUH, YMEHHS BBIPAXKaTh CBOM MBICIIH
U CIOCOOHOCTH BBICIYIIMBATH COOECETHUKA, TMOHUMATh €ro TOYKY 3pEHHS,
MPHU3HABATH MIPABO JPYTOro YeJIOBeKa HA HHOE MHEHUE;

OCBOCHHE TIPUEMOB JICHCTBHMH B  HECTAaHAAPTHBIX CHUTYallUsX, OBJIQJICHHUC
ABPUCTUYECKUMH METOAAMH PEIICHHSI POOIIEM.

PeryasituBubie Y'Y /1. OOyuaronuiicst HayduTCs:

CaMocToaTensHO OOHapyXuBaTh M (OpMyIupoBaTh MpoOJIeMy B KIACCHOM u
WHANBUAYATHHONW y9eOHOU IeTeThHOCTH.

BeiaBurate BepcuM pemieHHs poOJieMbl, OCO3HAaBaTh KOHEYHBIH pe3ynbTar,
BbIOMpATh U3 TMpPEMJIOKEHHBIX CPEICTB M HCKaTh CaMOCTOSITENIbHO CpEeACTBa
JOCTUXKEHUS LENH.

CocTtaBnsaTh (MHAMBHUIYATBHO WIH B TPYIIIE) TUIAH PEHICHUS TPOOIEMBI.

PabGotasg mno mnpennoxeHHOMy W (MJM) CaMOCTOATEIBHO COCTAaBICHHOMY ILIaHy,
UCIIOJIb30BAaTh HapsAly C OCHOBHBIMH CPEJICTBAMHU M JIOIOJHUTEIIBHBIC: CIIPAaBOYHAs
auTeparypa, puzndeckue nprudopsl, KOMIBIOTED.

[TmanupoBaTh CBOIO MHANBHAYAIBEHYIO 00pa30BaTENbHYIO TPACKTOPHIO.
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PaboTtaTh 10 CaMOCTOATENBHO COCTaBICHHOMY IUIaHY, CBEPSSICh C HUM U LENBIO
NESATENbHOCTH, WCHPAaBIsAsd OMIMOKH, HCIONb3ysl CAaMOCTOSITENIBHO I0J00paHHbIE
CpEe/ICTBa.

CaMOCTOATENBPHO OCO3HABaTh IPUYMHBI CBOErO ycCIleXa WM HEeyclexa M HaxoJUTh
CIOCOOBI BBIXO/IA U3 CUTYalluu HEYCIEXa.

YMeTh OLIeHHMBATh CTENEHb YCHEIIHOCTH CBOEH MHIMBUAYAIbHON 00pa3zoBaTelbHOU
JeSITeIbHOCTH.

IHo3naBarenbubie YY /. OOyuaroniuiics HayquTCs:

AHanu3upoBaTh, CpPaBHUBATH, KIACCU(ULIUPOBATH U 0000IATH U3yUYCHHbBIC TOHSATHUS.
CTpouTh JIOTMYHOE pacCyXJCHHE, BKIIOUYAIONIEe YCTAHOBJICHHE MPUUYUHHO-
CJIEICTBEHHBIX CBS3EH.

[IpencraBnsaTe nHGOPMALIHMIO B BUAE KOHCIIEKTOB, TAOIHII, CXEM, TPaUKOB.
[Ipeo6pazoBbiBaTh MHPOPMAIUIO W3 OJHOTO BHAA B IPYroi W BHIOMpATh yIOOHYIO
1S ce0st hopmy (puKcamuu ¥ IpeIcTaBICHUS HH(OPMAITUH.

Hcnonp3oBaTh  paznuyHble  BUABL  YTEHUS  (M3yyarollee, IPOCMOTPOBOE,
03HAKOMUTEJIbHOE, TOUCKOBOE), IPUEMBI CIIyIIAHMS.

CaMomy co37maBaTh HUCTOYHUKM WHGOPMAIMM pa3HOTO THMA U JUISI  Pa3HBIX
ayIuTOpuH, COOMI0IaTh MpaBuiia UHPOPMAITMOHHOM 0€30MacHOCTH.

YMeTh UCIMOIb30BaTh KOMIBIOTEPHBIE M KOMMYHHUKAIIMOHHBIC TEXHOJOTHHM Kak
WHCTPYMEHT JJIs JOCTHKEHUS CBOUX IleJield. YMETh BHIOMpATh aJ€KBATHHIE 3ajaye
POrpaMMHO-aNNapaTHBIE CPEJCTBA U CEPBUCHI.

JlaBaTh OILICHKY CBOMM JIMYHOCTHBIM KaueCTBaM W 4epTaM XapakTepa («KakoB s»),
OTIPENICTISATh HAIMPABICHUSI CBOETO Pa3BUTHUA (KKAKHM Sl XOUy CTaThy, «U4TO MHE s
ATOTO HAJIO CIIENIATHY).

KommynukatuBHbie Y'Y JI. OOyuaromuiics HayduTcs:

OtcrauBasi CBOIO TOUKY 3pEHUS, IPUBOIUTH apIyMEHTHI, TOATBEPKAast UX (paKkTamm.
B nuckyccum ymeTh BBIIBUHYTH KOHTPApPTYMEHTHI, MepedpasupoBaTh CBOIO MBICIh
(BnasieHre MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH).

YYUThCS KPUTUIHO OTHOCUTHCS K CBOEMY MHEHHUIO, YMETh MTPU3HABATH OITMOOYHOCTH
CBOEro0 MHEHUS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €TO.

Paznuuarh B NUCPMEHHOM H YCTHOM peuyd MHEHHE (CBOIO TOYKY 3pEHHUS),
JIOKa3aTeNIbCTBA (apTyMEHTHI, ()aKThl), TUTIOTE3bI, AKCHOMBI, TCOPHUH.

YMeTh B3TIIIHYTh HA CUTYAIMIO C MHOM MO3UIIMU U JOTOBAPUBATHCS C JIFOJbMU UHBIX
MTO3ULUN.

Obwumu npedmemuvimu pe3yipmamamu N3y4eHus Kypca OyayT:

B no3naBaresibHOI cepe:

3HAHUS O NPUPOJE BAKHEHIINX (PU3MUECKUX SBICHUI OKpYXKAIOLUIET0 MHpa U
NOHMMAaHHE CMbICHa (U3NYECKUX 3aKOHOB, PACKPHIBAIOIIUX CBA3b HW3YYEHHBIX
SIBJICHUU;

YMEHHUS T0JIb30BAaThCS METOJAaMU HAay4YHOI'O MCCIIEJOBAaHUS SIBICHUM IPHUPOJIBI,
POBOJIUTH HAOIOACHUS, TNTAHUPOBATH U BHITIOIHATD YKCIEPUMEHTHI;

yMeHUs 00pabaTbiBaTh pe3yJabTaTbl HU3MEPEHUH, NPEICTABIATh PE3yJbTaThl
U3MEPEHUH C MOMOIIBI0 TalHIL, TpaduKoB U GOpPMYIT,
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e YMEHHS OOHAPYKMBATh 3aBUCUMOCTH MEXAY (PU3NUYECKUMU BEIMYHMHAMU, OOBSICHSITH
MOJIydYEHHBIE PE3yJbTaThl M JI€NIaTh BBIBOJBI, OIEHHWBATH TPAHUIIBI MOTPEIIHOCTEN
pe3yAbTaTOB U3MEPEHUM;

e YMEHHS CTPYKTYPUPOBATh HW3YyUYECHHBIH MaTepuall U  €CTECTBEHHOHAYYHYIO
MH(OPMALINIO, TOIYYEHHYIO U3 IPYTUX HCTOYHUKOB.

B 1ieHHOCTHO-OpUEHTALIMOHHOM cdepe:

e AHAJM3UPOBATh M OIICHUBATh MOCIEACTBUS ISl OKpYXarouleil cpelbl OBITOBOU U
IPOU3BOJICTBEHHON JE€ATENbHOCTU YEJIOBEKA, CBS3aHHON ¢ pabOTOW MEXaHHM3MOB,
nepepadoTKON BELIECTB.

B Ttpynosoii chepe:

e TMPOBOJUTH (PU3NUECKUI IKCIIEPUMEHT.

B cepe 0e30nmacHOCTH KU3HEAEATEILHOCTH:

e OKa3blBaTh IMEPBYI0 TIOMOIIb TpPU TpaBMaX, CBS3aHHBIX C JIAOOPATOPHBIM
000pyI0BaHHEM.

Yacmuvimu npedomemnuvimu pezyiomamamu N3y4eHus Kypca OyayT:

e (opMHpOBaHHE MPECTABICHUN O 3aKOHOMEPHOW CBS3U M MO3HABAEMOCTU SIBJICHHI
OpUpObl, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUS, O CHCTEMOOOpasyromed poiu
bu3ukn  ANA pa3BUTHS  JAPYTUX ~ €CTECTBEHHBIX  HAyK, TEXHUKH U
TEXHOJIOTUI; HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa M3y4YEHUs OCHOB CTPOECHHS
MaTepuu U (yHIaMEHTAIBLHBIX 3aKOHOB (DU3UKU;

o (QopmupoBaHue mnpeacTaBICHUN O (QUINUECKON CYIIHOCTH SIBICHUWA MPUPOJIBI
(MEXaHMYECKUX, TEIJIOBBIX, JJEKTPOMArHUTHBIX M KBAaHTOBBIX), BHUJIaX MaTEPUHU
(BelecTBO M IMOJIE), BHKEHHU KaK CIoco0e CYUIECTBOBaHHUS MaTEpUU; YCBOCHHE
OCHOBHBIX MJIE MEXaHUKH, aTOMHO-MOJIEKYJIIPHOTO YYEHUSI O CTPOECHUU BEUIECTBA,
AJIEMEHTOB DJJICKTPOJWHAMHUKMA W KBAHTOBOW (U3HKHU; OBJIAJCHUE TMOHATUUHBIM
arnmapaToM U CUMBOJIUYECKUM SI3bIKOM (DU3UKH;

o (opmupoBaHHME CHCTEMAaTH3MPOBAHHBIX TMPEACTABICHUNW O  BEMIECTBAX, HUX
MpEBPAIICHUAX U MPAKTUYECKOM MPUMEHEHUU; OBJIaJICHUE MOHATUNHBIM almapaToM
¥ CUMBOJIMYECKHUM SI3BIKOM (PU3UKH;

e (opmupoBaHHe yMEHHII YCTaHABIMBATh CBS3M MEXKAY pealbHO HaOII0IaeMbIMU
(bu3MYECKUMH SBIICHUSMH U TTPOLIECCAMU, TIPOUCXOISIIIMMHI BOKPYT;

e TMpUOOpPETeHHE OIbITa MNPUMEHEHHUS HAyYHBIX METOJOB IO3HAHMS, HAOIIOIACHUS
GU3UYECKUX  SBJICHUHN, TPOBEJACHUS OIBITOB, TMPOCTHIX DKCIIEPUMEHTAIBHBIX
UCCIIEA0BaHUM, NPSIMBIX U KOCBEHHBIX U3MEPEHUM C MCIOIb30BAHHEM aHAJIOTOBBIX U
U(POBBIX M3MEPHUTEIBHBIX MPUOOPOB; MOHUMAaHUE HEM30EKHOCTH MOTPEIIHOCTEH
JTHOOBIX U3MEPEHMUI;

e TOHUMAHUE (PUINYECKUX OCHOB W TMPUHIUIOB JeicTBUA (pabOThl) MamuH |
MEXaHH3MOB, CPEJICTB MEPEABUKCHIS U CBS3U, OBITOBBIX MTPHUOOPOB, MPOMBIITUICHHBIX
TEXHOJIOTMYECKHUX IPOLIECCOB, BIMSHUA HMX HA OKPYXAIOIIYI0 Cpely; OCO3HaHHE
BO3MOJKHBIX MIPUYMH TEXHOTCHHBIX U IKOJIOTUUYECKUX KaTacTpod;

e OCO3HaHHE HEOOXOJUMOCTH MPUMEHEHUS OCTHKCHUNU (U3HMKHU ISl PAIlMOHATIBLHOTO
MPUPOIOTIOJIb30BAHNS;

e pa3BUTHE YMEHHMsS IUIAHUPOBATh B IIOBCEJAHEBHOM JXU3HM CBOM JCHCTBUA C
MPUMEHEHUEM TIOJYYEHHBIX 3HAHUM 3aKOHOB MEXAaHUKH, JIJIEKTPOJIUHAMUKH,
TEPMOJUHAMUKH U TEIUJIOBBIX SIBJICHUI C TS0 COEPEKESHUS 37]0POBBS;
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e (opMHpOBaHHE MPEACTABICHUNA O HEPALMOHAIBHOM HCIIOIB30BAHUHU MPUPOIHBIX
pECYpCOB UM DHEPrUM, 3arpsA3HCHHHM OKPYKAIOIIEHM Ccpeipl KakK CIEIACTBHE
HECOBEPUIEHCTBA MAIIMH U MEXaHU3MOB;

e (opMHpOBaHHE TIPEACTABICHUN O 3HAYCHHH ECTECTBEHHBIX HAayK B pPEIICHUU
COBPEMEHHBIX JKOJIOTMYECKUX Tpo0jeM, B TOM WYHCIE€ B MPEIOTBpAIICHUU
TEXHOTCHHBIX M 9KOJOTUYECKUX KaTacTpod.

Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH

JInst TOCTHKEHUS! MOCTaBIICHHBIX LeJied OOyYeHHs] UCTIONB3YIOTCS  CIIENYIOIINE
oOpa3oBaTelbHbIE TEXHOJOTHHU: TEXHOJIOTHS pPa3BUTHUS HUCCIEIOBATEIbCKUX HABBIKOB,
UH(OPMAIIMOHHO-KOMMYHUKATHBHBIE TEXHOJIOTHH, Mu(p(EepeHIIupOBaHHOTO TOIX0/1a B
0o0ydeHuu, 370poBbecOeperaronme TeXHoiaoruu. [Ipu 3ToM Hcmonap3yercs JUYHOCTHO-
OPUEHTHPOBAHHBINA U JEATEILHOCTHBIN MOAX0] B OOYUCHUU: HATJISIHBIN, MPAKTHUYECKUH,
UCCJIEIOBATENIBCKUI M MPOEKTHBIM METOABI OOYUEHHUS.

B cootBeTcTBUU € 1IENSIMU Kypca BHEYPOUHOU AESTENBHOCTH, €T0 COAEPKAHUEM U
MeTo/laMu  Oo0y4deHHsi HaumOojiee  ONTUMaNbHOM  (GOpMON  3aHATHS  SBISETCS
caMOCTOsITeIbHAsI HCCleAoBaTellbckas pabora. HeoOxoaumo oTmaBaTh MpeANOYTEHUE
cieayomum (popmam padoThI:

— KOHCYJIbTAIUS C YUUTEIIEM;
— pabora B ManbIX Tpynmax (2-3 yenoBeka) MpPU BBIMOJIHEHHH HCCIEIOBATEIBCKUX
3aJIaHUH;
— TIOJITOTOBKA OTYETHBIX MAaTEPUAJIOB IO pe3yJbTaTaM MPOBEICHUS UCCIICI0BAHMIA;
— CO3J]aHUE UCCIEA0BATEIBCKUX MPAKTUKO-OPUEHTUPOBAHHBIX MPOEKTOB.
B padoTe BO3MOKHBI CiIeAyHOIIHe BUABI 1eATEJIbHOCTH:
— BBITNIOJIHEHHE JIA0OPATOPHBIX PadOT U Ta0OPaTOPHBIX UCCIEIOBAHUM;
— JIOMAIlIHUE CAMOCTOSATEINIbHBIE UCCIIEAOBAHUS;
— cocTaBJIeHHEe Ta0JIHII, TOCTPOEHUE TPadUKOB;
— YCTHBIEC COOOIICHHS YUYaIIUXCs C TMOCIeAYIONeH TUCKYCCHEH;
— paborta B rpynnax u 3aiura MpoeKTOB;
— paboTa co cpaBOYHOM JUTEPATYPOIl, SHIIMKIONEAUSIMU, pecypcamu Internet.

@opmMbI M cpeAcTBA KOHTPOJIA: MpakTUyeckas pabota, mabopaTopHas paboTa,
B3aUMOKOHTpPOJIb, 3allldTa TBOPYECKHX pabOT U MpoeKToB. @DOpMBI KOHTPOJSI
HATIPABJICHBI Ha BBISBJIICHHUE YTIIYOJIEHHBIX 3HAHUI BCEH TEMBI U HAa YCTAHOBIICGHUE CBSI3EH
CO 3HAHHUEM MPEJbIAYIINUX TEM, 3aKPEIICHHE MPAKTUYECKUX YMEHUN yUaIIUXCS.

CucreMa OleHMBAHUA — 3a4€THAas. 3a4eT CTABHUTCS 3a pelleHHEe (PU3NYECKUX
3a/71a4, TOATOTOBKY BBICTYIUICHUHM, BBITIOJHEHUE HCCIIEN0BATEIbCKUX JIa0OPaTOPHBIX
pabor.

TexHuveckue cpeacrsa
- [lepcoHanbHBIN KOMIIBIOTED.

- lnTepakTuBHAs NaHENb.

- KomneroTepHbIli MOOMIIBHBIHN KJIacc.

- Kommekt ¢usnueckoro o60pynoBaHus AJis MPOBeICHUS J1a00paTOPHBIX padoT.
- Hudposas madopatopus uentpa «llkonsupiii KBantopuym.
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B mpouecce oOyueHus mpeanosiaraeTcsi aKTUBHOE HCIOJIb30BaHHE Meaua-
pecypcoB M HH(OPMAIMOHHBIX TEXHOJOTMH, HMHTEpHET pecypcoB. llpeseHtanuu,
CO3/IaHHBIE YYMTEJIEM W Y4YallUMHCS B Ipolecce 00pa3oBaTeNbHOrO Ipolecca Io
M3y4aeMbIM TEMaM Kypca.

[Iporpamma akTyanbpHa B YCIOBUAX IPEANPOPUIBHON NOJTOTOBKH O0yYaOIIUXCS.
PabGouass mporpamma cocTaBiieHa B COOTBETCTBUM ¢ TpeOoBaHusMu denepanbHOTro
roCyJapCTBEHHOI0 00pa30BaTEeNIbHOTO CTaHJapTa OCHOBHOIO 00Iero oOpa3oBaHHs K
nporpamMmam 1o y4eOHbIM IIpeIMeTaM.

21 mrons 2023 roga Apxwuperickas T.I'.
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KanennapHo-TeMaTH4ecKoe IUIAHNPOBAHHE

Ne /it Coneprxanne 00yueHus Komuue | Cpoku ®dopma
1 monyroaue CTBO [IpOBEIE [IPOBEICHU
4acoB HHS
MeToabl u3mepennsi Gu3HMIeCKUX BeJIUYNH 16

1 HHCTpyKTaX 1O TEXHUKE O€301MacHOTr0 1 lu WNHctpykTax
MOBEJICHUS B KaOnHeTe GU3UKH U MpU padboTe ¢
¢uznyeckuMH pudopamu 1 1a60paTOPHBIM
000pyI0BaHHEM.

2 OcHOBHBIE MTPOU3BOIHBIE (U3UUECKHUE BETUIMHBI 1 2H Jlexuus c
U X u3MepeHue. EquHUIBI 1 3TaIOHBI € TMHUI] AJIEMEHTAMHU
(bU3UYECKUX BETUYHH. MPAKTUYECKOU

paboThI
Jlexmus

3 AOCOIIOTHBIE M OTHOCUTEIIbHBIC TTOTPEITHOCTH 1 3H Jleknus ¢
npsIMBIX U3MepeHui. I3mepurensHbie IpuoOpHI, AJIeMEHTaMU
UHCTPYMEHTBI, MEPHI. MPaKTUYECKOU

paboThI

4 HNHcTpyMeHTaIbHbIE U OTCUETHBIE TOTPEUTHOCTH. 1 4u Jlexuus c
Knaccel mpubopoB, rpaHUIlbl CUCTEMATUYECKUX AJIeMEHTaMuU
MOTPEITHOCTEN M CIIOCOOBI MX OIEHKH. MPAKTUYECKOMN
CiyyaliHble OTPENTHOCTH U3MEPEHUH U OIICHKA paboThI
WX TPaHUIL.

5 JlaGoparopuas padora 1. smMepenue qyinuHbl 1 SH [IpakTrueckas
IpU MOMOIIK MacIITaOHOM JIMHENWKH U pabora
MUKpPOMETpA.

6 JlaGoparopHas padora 2. OuieHKa rpaHui] 1 6 H [IpakTrueckas
MOTPEIIHOCTH MPU U3MEPEHUSX CUITbI TOKA. pabora

7 DTanbl IIAaHUPOBAHUS U BBITIOJIHEHUS 1 TH Jlextms ¢
AKCIIepuMeHTa. Mephbl Pe10CTOPOKHOCTH MPHU AJIEMEHTAMU
MPOBEJICHUU IKCIIEPUMEHTA. Y YEeT BIUSHHUS MPaKTUYECKOM
U3MEPUTEIBHBIX TPHOOPOB HA UCCIIEYEMBbIi paboThI
polecc.

8 JlaGoparopHasi padora 3. l3mepenue 1 8 H [IpakTuueckas
AJIEKTPUYECKOTO CONPOTHUBIIEHUS C TOMOLIBIO pabota
OMMETpa.

9 Br160p MeTO1a U3MEPEHUS U U3MEPUTEIIbHBIX 1 9n Jlekus ¢
nprOopoB. CriocoObl KOHTPOJISE PE3YIbTATOB AJIEeMEHTaMHU
n3MepeHnus. O1ieHKa Ciy4ailHbIX HOrPEIHOCTEN IIPaKTUYECKOU
U3MepeHui. 3anuch pe3ybTaTOB U3MEPEHHUI. paboThI

10 Metoasl n3MEpeHUs INEKTPUUECKUX BEJTNYHUH. 1 10H Jlexums c

AJIEMEHTAMHU
MPAKTUYECKON
paboThI

11 JlabopaTopHnas padora 4. ccinenoBanue 1 111 | IlpakTnueckas

11




TOoCyapCTBEHHOE OI0/pKeTHOE 001Ieo0pazoBaTesibHOe yupexaeHne CaMapckoit 00acti
TUMHa31s UMEHH 3aciykeHHoro yuntens Poccuiickoit @eaepanuu Cepres Bacunsesuua baiimenosa
ropoja [ToxsuctHeBo ropojckoro okpyra [ToxsuctaeBo Camapckoii 00nacTu

HOJIYIIPOBOJHUKOBOTO JINO/IA. pabora

12 Ta6mump! 1 rpadguku. O6paboTKa pe3yIbTaTOB 1 121 Jlexms ¢
u3mepenuit. O0cyxieHre U IpecTaBICHHIE AJIEeMEHTaMU
MOJIYYEHHBIX PE3yJIbTATOB. MPaKTUYECKOM

paboTHI

13 JlabopaTopHas pa6ora 5. lccienoBanue 1 131 | [IpakTdeckas
3aBUCUMOCTH CHJIbI TOKA OT HAIPSKEHUS HA pabora
KOHIIAX HUTHU AJICKTPUUYECKON JIAMIIbI.

14 JlabopaTopHas padora 6. l3mepernue 1 141 | IIpakTyeckas
AIIEKTPUYECKUX BEJIMYUH C OMOIIBIO [IU(PPOBOIrO pabora
MyJIbTUMETpA.

15 N3mepenune BpeMeHd. MeToabl H3MEpPeHUs 1 I5H Jlextms ¢
BPEMEHH. AJIeMEHTaMU

MPaKTUYECKOMN
paboTHI

16 JlabopaTopHas pabdora 7. l3mepenue BpeMeHU 1 16 H | IlpakTyeckas
peaklny 4eJIOBEKa Ha CBETOBOM CUTHAI. pabora

Ne Conepxanue 00ydeHUs Komnuec | Cpoxku dopma
/a 2 nomyroaue TBO poBee MPOBEJICHUS

qacoB HUA
Metoabl u3mepeHnust Gu3HIeCKUX BEJIUYHH 6
1 Metoabl M3MEpPEHUsI TEIIOBBIX BEIUYHUH. 1 171 Jlexus ¢
3J€MEHTaMHU
MIPAKTUYECKON

paboThl

2 JlaGopaTtopHasi padora 8. lI3smMepenue yaenbHON 1 181 | IlpakTnueckas

TEIJIOTHI MJIABJICHUS JIbJIA. pabora
3 Meto/1bl U3MEpPEHHS] MATHUTHBIX BEJTUYHUH. 1 191 Jlekmust ¢
MaruutHast UHAYKUMS. MarHuTHBINA MOTOK. 3JIEMEHTaMH
NHIyKTUBHOCTS. IIPAaKTUYECKOU
paboTh
4 JlaGopaTtopHas padora 9. 3Mepenune nHIyKIuu 1 20n | IIpakTnueckas
MAarHUTHOTO MOJIsI TOCTOSSHHOTO MarHMTA. pabora
5 MeToapl U3MEPEHUSI CBETOBBIX BETUYHH. 1 21H Jlexmus ¢
Ncrounuku cBeta. CBETOBBIC BEIMUNHBI U X AJIeMEHTaMU
€ IMHUIIBI MPAKTUYECKOMN
paboTHI
6 JlaGoparopuas padora 10. 3mepenue 1 221 | IIpaktnueckas
OCBEIICHHOCTH MPU MOMOITH (OTOIIEMEHTA. pabora
Pu3nyeckne U3MepPeHUs B MOBCEIHEBHOM 12
JKM3HHU.
7 N3mepenue Temneparypsl B ObITY. 1 23 H Jlexuus ¢
3J€MEHTaMHU
MPAKTUYECKOUN
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paboThl
8 JlaGopaTtopHnas padora 11. Vccnenosanue 1 241 | Ilpaktuueckas
3aBHCHUMOCTH TIOKa3aHUN TEPMOMETpa OT BHEUTHUX pabora
YCJIOBUHU.
9 BrnaxxHOCTh BO3/TyXa U CIIOCOOBI €€ U3MEpPEHHUSI. 1 25H Jlexuus ¢
AJIIEeMEHTaMHU
MPAKTUYECKOMN
paboThl
10 JlabopaTopHas pa6ora 12. M3mepenue 1 26 1 | IlpakTrueckas
BJIQ)KHOCTHU BO3/yXa. pabora
11 HccnenoBanue paboThI cepala. DIEKTPUIECKUE 1 27H
TOKH CepJilla. DJIEKTPOKapIuorpamma.
12 JlaGopaTtopHas padora 13. 3mepenue 1 281 | IIpaktnueckas
apTepUATBHOTO KPOBSHOTO JIaBJICHUSI. pabora
13 HcTOYHUKH 3JEKTPUUECKOT0 HAIIPSIKEHHUS BOKPYT 1 29H Jlexuus ¢
Hac. BBITOBBIC 3TIEKTPOTIPUOOPHI. AIIEMEHTaMH
MPAKTUYECKOMN
paboTHI
14 JlabopaTopHas pa6ora 14. 3yyenue npuHIumna 1 30 | IlpakTuyeckas
pabOTHI THE303JIEKTPUUECKON 3aKUTAIIKH. pabota
15 BBITOBBIE ICTOYHUKH CBETA. 1 31u | IlpakTuyeckas
JlabopaTopHas paGora 19. 3yuenue npuHiumna pabora
paboThI IFOMHUHHUCIICHTHO! JIAMITHI (JIAMITBI
JTHEBHOT'O CBETA).
16 DKCKypCHUS B TMarHOCTUYECKNE KaOUHETHI 1 32H DKcKypcust
MOJIMKJIMHUKHA WA OOJTBHUIIBL.
17 IToaroroBka MHAMBUAYAIBHBIX U TPYIIIOBBIX 1 33u | IlpakTuyeckas
HCCJIEIOBATENIbCKUX padOT, IPOEKTOB. pabora
18 [Tpe3enTarus 1 3alIMTa UCCIIEIOBATEILCKUX padoT 1 34u1 | Kondepennus
NUTOIrO 34
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Y4eOHO-MeTOANYECKUNA KOMILIEKC

1. KabGapmuna C. U. U3mepeHus ¢Qusmyeckux BeIMUMH: 3JeKTUBHbIA Kypc / C. W.
Ka6apauna, H. W. ledep; mox pea. O. ®@. Kabapauna. - M.: BUHOM, 2015.

2. Kabapauna O. @, duzuka: naboparopasie padotsl: 7—9 i/ O. ®. Kabapausn, C. U.
Kabapauna. — M.: ACT, Actpens, 2014.

3. Kabapaun O.®., OpnoB B.A. DkcnepumeHTanbHble 3amaHus 1o ¢uszmke. 9-11
KJIacchl. YueOHoe nmocolue A ydaluxcs 0011eo0pa3oBaTeNbHbIX YUpexKaeHuil. M.:
BepOywm, 2015.

4. JlozoBenko C.B., Tpymmna T.A. Peanuzauus o0pa3oBaTeiIbHBIX HPOrpaMM IO
¢u3MKe U3 yacTu y4yeOHOro IuiaHa, (OpMHPYEMONW ydaCTHUKAMH 0Opa30BaTEIbHBIX
OTHOINICHHH, C HCIOJIb30BaHUEM OOOpYAOBaHMS JeTCKOro TexHomapka «lIIkompHBIHI
KBantopuym» - Meroanueckoe nocodue: M. 2021.

5. Jlozosenko C.B., Tpymmna T.A. Peamuzamusi oOpa3oBaTeNbHBIX MPOrpaMM IO
dusnke ¢ HCMIONB30BAaHUEM O00O0pyIOBaHUsl JeTckoro TexHomapka «lIIkonpHBIN
KBaHTOpUYM» 7- 9 knaccel - Meroanueckoe nocodue: M. 2021.

6. Bueypounass nestenbHOCTh. [IpuMepHBIN TUTaH BHEYPOUHOH JAESTENHHOCTH B
OCHOBHOM mmikosie: mocodue st yumrtens/. B.II. Crenanos, [.B. I'puropreB — M.:
[Ipoceemienue, 2014. — 200 c. -. (CtanaapTbl BTOPOT0 MOKOJICHHUS).

7. HayuHo-momymsipHblii  (DU3MKO-MATEeMATHUYECKUH O KypHaJ Il UIKOJIBHUKOB U
crynenToB «KBant» http://kvant.mccme.ru/

8. Tlopran ecrecTBeHHbIX Hayk: @usnka http://www.e-science.ru/physics

9. VYueOHO-pa3BiIeKaTEIbHBIN MOPTAT I JIETCH, YIUTEIeH, U poauTened  http://nau-
ra.ru/

10. Equnast xonmekuus HHQPPOBBIX 00pa30BaTENbHBIX PECYpCOB — http://school-
collection.edu.ru/

11. Poccuiickuii oOpa3oBatenbHbiid moptan - http://www.school.edu.ru/

12. EcTecTBeHHOHAYYHBII 00pa3oBaTebHbIi mopTan - http://www.en.edu.ru

13.Komnekuust ~ «EcTecTBEHHOHayudHble  AKCIEPUMEHTBI»:  (hu3uka =
http://experiment.edu.ru
14. BupryanbHblit METOANYECKUI KaOuHeT YUUTEIIS 107637097 -

http://www.gomulina.orc.ru
15.3ao4nas pusuko-rexHuueckas mkona npu MOTU - http://www.school.mipt.ru
16. dusuka B anumanuax - http://physics.nad.ru

OcHanieHne BHEYPOYHOM 1eATeJIbHOCTH MO pusnke
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KommuiekT 000opynoBanus pusnueckoro KaOMHeTa COCTOUT U3 CIECIYIOIMINX MO3ULIUM:

1. VYueGHo-meTomuueckass JuTepaTypa 1o  ¢uzuke (Y4eOHUKH,  3aJauyHUKH,
TUIAKTHYECKUE MaTepuaibl, CIpaBOYHAs JINTEpaTypa).

2. TexHudeckwe cpeicTBa OOydYeHHUS - TICPCOHAIBHBIH KOMITBIOTED C BBIXOJIOM B
HuTepHeT, MHTEpaKTUBHAS TTaHEb, MOOMIIbHBIN KOMITBIOTEPHBIN KJIacc.

3. Kommekt anekrpocHabxeHus: kabunera GU3uKy.

4. TIpuOopsl Ijs1 JEMOHCTPAIMOHHBIX OMBITOB (MPUOOPHI 00IIIeTO Ha3HAYCHUSI, PUOOPHI
10 MEXaHUKE, MOJIEKYJISIPHOU (DU3HKE, DIEKTPUUYECTBY, ONITUKE U KBAHTOBOU (prU3mKe)

5. KommbroTepHas u3mMepuTenbHas CUCTEMA.

6. IlpubGopsl 111 GPOHTAIBHBIX JTaOOPATOPHBIX pabOT ©W  OMBITOB  (HAOOPHI
000pyZ0BaHUSI 110 BCEM TeMaM Kypca (PU3UKN).

7. baszoBas (00Osi3aTenbHas) 4acTh W JIOMOJHUTENIbHOE 000pymoBanue 1eHTpa «Touka
poctay «llxonpubiii KBanTOpHym». bazoBas yacTh coCTOUT U3 IUGPOBBIX JATYUKOB
U KOMIUIGKTOB CONYTCTBYIOIIUX 3JEMEHTOB JUIsl ONBITOB IO MEXaHUKeE,
MOJICKYJSIpHOH  (U3HMKE, DJICKTPOJUHAMUKE W ONTUKe.  JIOMONHHUTEThHOE
obopynoBanue (MpoPUIBLHBIN KOMIUIEKT) - ¢ poBas JadopaTtopus nmo GU3NKe: OJIUH
6ecnpoBoHON MynbTUnaTyuK Releon Air «®usuka-5», mporpaMmmHoe obecrieueHne
Releon Lite u nByxkaHa/IlbHas IpHCTaBKa - ocuiuiorpad.

8. IIpubops! 11 MPAKTUKYMOB.

9. llpunaanexHoctu nns onbIToB. (JIabopaTopHble NPUHAMAIEKHOCTH, MATEpPHUAbI,
MOCyJ1a, UHCTPYMEHTHI)

OOecnieunBacT BBIOJTHEHUE SKCIIEPUMEHTOB TI0 TEMaM Kypca (QU3HUKH.

Komruiekranus:

BecnipoBoaHOM MyIBTUAATUHK 10 (U3HKE ¢ 6-10 BCTpOeHHBIME AaTunkaMu: Lndposoii
JATYMK TEMIepaTyphl C AUAaNa30HOM H3MEpeHus He yxe ueM oT - 20 mo 120C
LndpoBoii faTUYMK aOCONMIOTHOTO AABJICHUS C AUANIA30HOM U3MEPEHHS HE YK€ YeM OT
0 no 500 Ila

JlaT4rk MarHUTHOTO TOJIS C JUANIa30HOM H3MeEpeHwsl He ke ueM oT -80 0 80 MmTn
Jatunk HanpspKeHUs ¢ AMana3oHaMM U3MEpPEHHs He yKe ueM oT -2 10 +2B ; oT -5 1o
+5B; ot -10 1o +10B; ot -15 10 +15B

HaTtuuk Toka He yxe ueM oT -1 no +1A

Liudpposas JaTtuuk akcenepoMeTp ¢ mokazaTessiMi He MeHee ueM: £2 (; +4 g; =8 g OtnenpHble
nabopatopusi O | yCTpoiicTBa:
busuke USB ocuunnorpad He MeHee 2 kaHana, +/-100B

(yuenuueckas) | Akceccyapsl:

Kab6ens USB coenunuTensHbIi

3apsiiHoe ycTpoiicTBo ¢ kabenem miniUSB USB A nantep

Bluetooth 4.1 Low Energy KoHcTpykTOp Ai1s IpOBEACHUS

IKCIIEPUMEHTOB

Kpatkoe pykoBOZICTBO 10 3KCIUTyaTaluu nudpopoi taboparopuu I[Iporpammuoe
o0ecrieyeHue

Metoanyeckue pexomenaanuu (40 pador) Hanmnune

PYCCKOSI3BIYHOTO caiiTa nojjaepxxku Hannuue

BUJICOPOITHKOB.
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