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l. HOACHUTEJBHAA3SAIINCKA

[Ipu pa3paboTke [OMONHUTENTHHONW 001Ie00pa3oBaTeNbHON 00IIepa3BUBAIOIICH MPOTPAMMBbI
«3anumarenbHas (U3MKa» OCHOBHBIMU HOPMATHBHBIMU JIOKYMEHTAMH SIBIISTFOTCS:

- GenepanpHbiii 3akoH «O06 00pa3oBanuu B Poccutickoit deneparum» ot 29.12.2012 Ne 273,

- Konnenmust pa3Butus JAOMOJHUTENBHOTO oOpasoBanus aereid no 2030 roma (pacmopshkeHHE
[IpaBurtenscTBa Poccuiickoit deneparuu ot 31 mapra 2022 r. Ne 678-p)

- Ilpuka3 MunucrepcrBa npocseuieHuss PO or 27 uronsg 2022 r. N 629 “O0 yrBepKIeHUU
[lopsinka opraHm3aluu W OCYIIECTBJICHHS OOpa30BATEIbHON JEATEIBHOCTH IO JIOTOJHUTEIHHBIM
0011e00pa3oBaTeIbHBIM MTPOTpaMMam”’

- Canurapubie npaBwia u HopMmbl CanlluH 1.2.3685-21 «['uruenuueckue HOpMaTHBBI U
TpeOoBaHUs K oOecrnedeHnio 0e30MmacHOCTH W (W) OE3BPEAHOCTH I 4ejoBeka (aKTOPOB CpEIbI
obutanus» (yTBEPKICHBI MOCTAHOBJIEHHEM [JIaBHOTO TOCYJIapCTBEHHOIO CaHUTApHOTO Bpaya PD ot
28.01.2021 Ne2)

- CII 2.4.3648-20 «CaHuTapHO-311IEMHOJIOTHYECKHE TPEOOBAHUS K OPTaHU3AIMSM BOCIIUTAHUS U
o0y4eHHUs, OTIbIXa M O3J0POBJICHHS JAeTed M MOJOoAeku» (YTBEP)KIEHBI MOCTAaHOBIEHHWEM | JaBHOTO
rocyJapcTBeHHOTo canutapHoro Bpaua P® ot 28.09.2020 No28)

- Meroanueckue peKOMEHIAIUU M0 MPOESKTHUPOBAHUIO JOMOJIHUTENBHBIX 00111e00pa30oBaTebHbBIX
nporpamm (BKJItoUasi pa3HOypoBHEBBIE nporpammsbl) ([Iucemo MunucteperBa oOpasoBanus u Hayku PO
ot 18 HosOps 2015 . N 09-3242)

- YcraB 00pa3oBaTeNbHOIO YUPEKACHUS,

- llonoxxeHue o0 CTPYKType, TMOpSAKE pPa3padOTKH M YTBEPXKIECHUU JOIMOJHUTEIbHBIX
0011e00pa30BaTeIbHBIX 00IIEPa3BUBAIINX MIPOTPAMM 00Pa30BaATEIIBHOTO YUPESIKICHUSI.

[Iporpamma cocrasiena B 2023rony.

OO0pa3zoBaTenbHas eSITeJILHOCTH 10 IPOrPaMMe HANPaBJIeHAa Ha:

-YIOBIIETBOPEHHUE  WHAMBUAYAIbHBIX  IMOTPEOHOCTEH  ydalMXCsi B  HMHTEUIEKTYaJlbHOM,
XYJI0’K€CTBEHHO-ICTETHYECKOM, HDAaBCTBEHHOM Pa3BHTHH, a TAKXKE HA 3aHATUSAX (PH3UIECKON KYJIBTYpOH;

- BBISBJIICHHE, Pa3BUTHE U TMOJJICPKKY TANAHTJIMBBIX YUalIMXCS, a TaKKe JHUI, MPOSBUBIIUX
BBIJAIOIIHUECS CIIOCOOHOCTH;

- MpoeCCUOHANBHYIO OPUEHTAIUIO YUaIIUXCS;

- co3JaHMe U obOecrieyeHue HEOOXOIMMBIX YCIOBHM Ul JIMUYHOCTHOTO Pa3BUTHUS, YKpEIJICHHE
310pOBbs, TPO(HECCHOHATLHOTO CaMOOIIPEICTICHHUS M TBOPUECKOTO TPYAa yUalIuXcs,

- COLMAJIM3ALMIO U aJJalTAlUIO0 YYaluXCsl K )KU3HU B OOIIECTBE;

- (opmupoBanue 00IIEH KyIbTYPhl yUaIIUXCS.

HanpaBJjieHHOCTb IPOTrPAMMBI. - €CTECTBEHHOHAYYHAs
YpoBeHb IPOrpaMMbl :CTAPTOBBII.




AKTYAJbHOCTh H NEIATOrHYecKas 1ej1ec000Pa3HOCTh B Pe3y/IbTaTe aHAM3a IeJarOrTHYeCcKOro OIbITa
U COBPEMEHHBIX TPEOOBAaHUAX MOJCPHU3AIMU CHUCTEMBI JTOTIOJHUTEIHLHOTO 00pa3oBaHMs OO0YCIOBICHA
TEM, YTO B HACTOSIIEE BPEMsI BOCIIMTAHHE TBOPUYECCKON aKTHBHOCTH yYaIIMXCs B MPOIECCEe U3YUCHUS UMHU
GU3HMKYM SABJISETCS OJHOW M3 aKTyalbHBIX 3aJlad, CTOSIIUX TEepe]] YUYUTEISIMH (PU3UKH B COBPEMEHHOU
nikoJsie. OCHOBHBIMH CPEJICTBAMH TAKOTO BOCIIUTAHHMS M PAa3BUTHSA CIOCOOHOCTEH ydaIlMXCs SBJISIOTCS
OKCIIEPUMEHTAIbHBIC HCCICIOBAHUS W 3a/ladyd. YMEHHEM pellaTh 3aJadyd XapaKTepU3yeTcsi B TEPBYIO
ouepellb COCTOSIHME IIOJTOTOBKHM YdYaIllMXCs, IIyOMHA YCBOSHHUS yd4eOHOro Martepuaia. PericHue
HECTAHJIAPTHBIX 3a/1ad M TPOBEACHHUE 3aHUMATENBHBIX SKCIICPUMEHTAIBHBIX 33JaHUH CIIOCOOCTBYET
NPOOYIKICHHUIO M PA3BUTHIO Y HUX YCTOMYMBOIO MHTEpeca K (PU3HKeE.

OTJNYUTEeTbHOH 0C00€HHOCTHIO TAHHOW 00pa30BaTEIbHON MPOTPAMMBI SIBIISIETCS HAMIPABICHHOCTh Ha
dbopMupoOBaHHEe Y4eOHO-HCCIIEIOBATCIbCKMX HABBIKOB, PA3JIMUHBIX CIIOCOOOB JIEATEIBHOCTH YYaIUXCs
JUTSL Y9aCTHsI B UHTEPAKTUBHBIX (PU3UICCKUX UTPaAX.

AnpecaT nporpamMmmsl — 12-14 net

0O0neM mporpaMmmbl — 34 Jaca.

Cpok ocBoeHus NporpamMmel —34 y4yeOHbIe HEENU

Pexum 3ansiTuii — 1 3ansatue (45 MyuH) B HEIeO

®opmbl opranusanuu 00pa3oBaTe]lbHOr0 IHpolecca - rpymnnoBas, napHas. B kaxnoi
rpynne 3anumaercs oT 8 mo 10 uenoBek. Takoe xonmuyecTBO 0OydYarommxcs OOYCIOBICHO
HaJIMYMEM TEXHUYECKUX CPEJCTB 00yUeHUs B IIKOJIbHOU JabopaTtopuu.

dopma 00VUeHH: OUHAS

Buibl 3aHATHI 10 IPOrpaMmMe MOTYT MPETyCMaTPUBATh
Jlexnun

MPAKTUYECKUE U CEMUHAPCKUE 3aHATUS

nabopaTtopHbIe pabOTHI

KpYTJIble CTOJIbI

JICTIOBBIE U POJIEBBIE UTPBI

BBHITIOJTHEHHE CAMOCTOSITEIHHON pabOThI

MPE3CHTAIIHS

1.2.ean u 3a7a4u NPOrPaMMbI

ue.flb npozpammsl -  CO3JaHUC yCJIOBI/Iﬁ AJI pa3BUTHUA Y YyYAIUXCAd ITO3HABATCIIBHBIX HHTEPECOB,
HHTCJUICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEH B nponecce peumcHUsA NPaKTHYCCKHUX 3aJad Hu
CaMOCTOATCIIbBHOI'O HpI/IO6peTCHI/I${ HOBBIX 3HAaHHUH

e CO3JaHWE€ YCJIOBUH ISl pa3BUTHS Yy OOydYalOIIMXCS CTPEMJICHHS K  JlajdbHEHIIeMy
CaMOOITPENETIEHNI0, HHTEIUICKTYyaJlbHOM, HAay4YHOM H NPAKTHUYECKOM CaMOCTOATEIbHOCTH,
MMO3HaBaTEILHON aKTUBHOCTH:

e (GOpMHUPOBAHHE U PA3BUTHE Y YUAIIUXCS KITFOUEBBIX KOMITETEHIIUN — y4eOHO — MTO3HABATEIIbHBIX,
WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX, COIIMANBHBIX, U KaK CIIEJACTBHE - KOMIETCHIIHIA
JIMYHOCTHOT'O CaMOCOBEPIIEHCTBOBAHUSI;

® BOCHUTaHWE TBOPUYECKOU JTUIHOCTH, CITOCOOHON K OCBOCHUIO MEPEIOBBIX TEXHOJIOTUN U CO3JIaHUIO
CBOMX COOCTBEHHBIX pa3pabdOTOK, K BBIIBIKEHUIO HOBBIX HJIEH U MPOEKTOB;

e peanuzalys IeATETHbHOCTHOTO MOAX0/1a K PEIMETHOMY OOyUEHHUIO Ha 3aHATUSX BHEYPOUHOH
JESTENILHOCTH 110 (PU3UKE.

3agauyu nporpaMmbl

O0pa3oBartenbHble/o0yyaromye/
[To3HaKOMUTH C OCHOBHBIMU MOHATHSAMHU HayKH (U3UKH, 1aTh MPEJICTABICHUE O HAYYHOU KapTUHE
MUp, HAYYHUTb BIIAJICHUIO TPUEMAMHU SKCIIEPUMEHTAIBHOMN AEATEIbHOCTH,yTIIyOUTh 3HAHUS O (PU3HYECKUX



ABJICHUSX B IPUPOJE,

PassuBarommue :

Pa3BuBarte ymeHue cTaBUTh U (OPMYIMPOBAaTH HOBbIE 3aJaud B yué€Oe M IO3HABATEIbHOM
JeSITeIbHOCTH, pa3BUBaTh MOTHBBI M HMHTEPEChl CBOCH IO3HABATEILHOW NEATENbHOCTH,(OPMHUPOBATH
yMeHue paboTel ¢ Ja0OpaTOPHBIM 00OPYJOBaHUEM, HAYUYUTh PabOTaTh C JOM. JUTEPATypOH U APyrUMHU
UCTOYHUKaMU HH(pOopMaIu (MHTEPHETPECYPCHI)

BocnurarejbHbie
[Toka3ath poabCOBPEMEHHOI0 00pa30BaHUs ,BOBJICYb B AKTUBHYIO MPAKTUYECKYIO 1€ATEIbHOCTD
y4alluxcsl, CHocoOCTBOBATh BOCIUTAHUIOCAMOCTOATENBHOM HCCIIE0BATENIbCKOM e TEIbHOCTH,
,COBEPLIECHCTBOBATH HABbIKM OOLIEHMS B YYEHHMUECKOH IpyIIIie,CO34aTh YCIOBUS AICOBPEMEHHBIX
IKCIIEPUMEHTANBHBIX HCCICIOBAHUIIIO QU3HKE)

1.3. O:xunaemble pe3yJbTaThl
Ilpeomemnoie pe3yromamul

1.Cmocym npumensame 3HaHUS O MPUPOJIE BAKHEHIINX (PU3MUECKUX SBICHUN OKPY>KAIOLIETO MHUPa
Y IOHUMATh CMBICH (PU3NYECKUX 3aKOHOB, PACKPHIBAIOLINX CBSA3b U3YyUYCHHBIX SBICHUIA;

2. Cmozym TpOBOIUTH HAONIOJCHHS, IJIAHWPOBATh M BBIMOJHATH JKCIIEPHUMEHTHI, 00pabaThIBaTh
pe3yNbTaThl M3MEPEHUN, MPEICTABIATh Pe3yibTaThl M3MEPEHHH C TMOMOIIBI0 Talmuil, rpadukoB u
dopmyn, oOHapyKHMBaTh 3aBUCHMOCTH MEXIY (U3NYECKUMU BEIWYMHAMH, OOBSCHATH IOyYCHHBIE
pe3yNbTaThl U JeNaTh BBIBOJIbI, OLICHUBATH IPAHUIIBI TOTPEIIHOCTEH PE3yIbTaTOB U3MEPEHUI;

3.Cmozym noHumamuTEOpETHYECKUE 3HAHUS MO (U3MKE HA MPAKTUKE, pemarb (U3NYecKue 3aJa4d Ha
MPUMEHEHHE ONyUYEeHHBIX 3HAHUM;

4. Cmocym evibupams yMEHUST M HaBBIKM [UJIi TMPUMEHEHHS IOJY4YEHHBbIC 3HAHUS IS OOBICHEHHS
OPUHLIUIIOB JCUCTBUS BAKHEHIIMX TEXHUYECKUX YCTPOMCTB, pEIIeHHsS MPaKTHYECKHX 3a1ad
IIOBCE/IHEBHOM KU3HU, o0ecrieueHns: 0€30I1aCHOCTU CBOEH KHU3HHU, PALlMOHAIILHOTO MPUPOA0IOIb30BaHUS
U OXPaHbI OKPY’KaIoIEeH cpebl;

5. Cmozym onucvl8amsCBSI3M M TIO3HABAEMOCTH SIBJICHUN TIPUPOJIBI, B 00BEKTHBHOCTH HAYYHOTO 3HAHHUS, B
BBICOKOW [IEHHOCTH HaYKH B Pa3BUTHUU MAaTE€PUATbHOM U JyXOBHOU KyJIbTYpHI JIIOJCH;

Memanpeomemmnuwie pezyibmamol(pazeusarouiue)
1.Cmocym cmasums u opmynruposams 0Jisi cebsl HO8ble 3a0a4u 8 NO3HABAMENbHOU OesmelbHOCMU
co3maBaTh 0000IIEHUs, YCTaHABIMWBATH AHAJIOTMM,KIACCU(PUIIUPOBATh, CaMOCTOSATEIHHO BBIOUPATH
OCHOBAHHUS U KPUTEPUU JUTSI KITACCH(PHUKAIINY, YCTAHABIIMBATD IPUYHHHO-CJIC/ICTBEHHBIE CBSI3H.
2.Cmocym co30asams, nNpumeHAms U npeodpaz0evléams 3HAKU U CUMBOIBI MOJETU M CXEMBI IS
peleHus y9eOHbBIX U TIO3HABATEIbHBIX 3a/1a4.
3.®opMupoBaTh U Pa3BUBATH IKOJOTUYECKOTO MBIIUICHUS, YMETh MPUMEHSATh €r0 BIIO3HABATEIHHOM,
KOMMYHHMKATHUBHOM, COLIMAIbHON MPAKTHKE U MPO(PeCcCHOHAIbHONOPUEHTAIINH.
4. Pa3BUBAaTbMOTHUBAIIMIO K OBIQJCHUIO KYJIbTypOW aKTUBHOTO HCIIOJB30BAHHS CIIOBaped U IPYrHX
TIOWCKOBBIX CHCTEM.

Juunocmuule pesynomamol
1.llonyuam npedcmaenenue o mom Kaxk CaMOCTOSTEIBHO OIpenessaTh Ieid OOy4YeHMs, CTaBUTh U
(bopMyIMpOBaTEHOBBIE331aUNBYYEOCHITO3HABATEILHOWICSITEIbHOCTH, PA3BUBATbMOTHUBBIMMHTEPECHICBOCH
IO3HABAaTEIbHON NEITEILHOCTH.
2.byoym comogvl K camoobpazoéanulo Ha OCHO8e MOMUBAYUU KCAMOCTOATEIbHOMYIUIAHUPOBAHUIO
My THAOCTIKEHUALIETISH,BTOMYKCIICAIbTEPHATUBHBIX, OCO3HAHHO BHIOWpaTh Haubosee d>(PPeKTUBHBIC
CHOCOOBI pelIeHUyYeOHbIX UTI03HABATEIbHBIX3a/1a4.
3.Cmozym 601ee omeemcmeeHHO OMHOCUMbCS K YMEHHIO COOTHOCUTH CBOM JICHCTBUS C IJITAHUPYEMBIMU
pe3yJIbTaTaMy, OCYILECTBISITBKOHTPOJIbCBOEHIEATEIbHOCTUBIIPOLIECCE
JOCTHKEHUSPE3YIbTaTa,0NPeaeNIAThCIIOCOOBI IEHCTBUHBPaAMKaXIIPEAJI0KEHHBIXYCIIOBUHUTPEOOBaHUIA, KO
PPEKTHPOBATHCBOUIEHCTBUSABCOOTBETCTBUUCU3MEHAIOIIEHCACUTYallUEN.



1.4. ®opmbl aTTecTAllUN / KOHTPOJIA

Texkymuii KOHTPOJIbL B OPMe 3a4eTa OCYILIECCTBIISICTC:

-B Hayase y4yeOHOro roja (BBOJHBII KOHTPOJIb — OL[EHKA UCXOJHOTO YPOBHS 3HAHHI, YMEHUIN U HaBBIKOB,
c(OpPMUPOBAHHOCTH KOMITETEHIIUH YUaIIUXCs Mepe] HadyaloM 00pa30BaTeIbHOTO MPoIecca),

-B TeUeHHe y4eOHOro rojaa (TeMaTHMYECKUW KOHTPOJIb - OMNpEJE/ICHHE YpPOBHS M KauecTBa OCBOCHUS

OTJICTbHOM YacTH JOMOJHHUTEIBHOU 0011e00pa3oBaTebHON 00IIepa3BUBAOIICH MPOrpaMMBI, pa3jerna

IPOrpaMMbl UJTH U3YyYEHHOU TEMBI).

IIpome:kyTouHasi arrectauus B (opMe 3amIUTHl MPOEKTa YYAIIMXCS MPOBOIUTCS KaK OLIEHKA

PE3YIbTATOB 06y‘I€HI/IH 3a KaXJ0€ IMOJIyroaue

1.5. YueOHBIH MJIaH

KonnuectBouacon Dopmbl
PazgenpinTemMsel Bcero | Teopus | mpakTtuka | ATTCCTAllMU U
KOHTPOJIS
1. Pasnenl.Beenenue. BeonHoe 3ausTue 2 1 1 TecroBas pabota
2. Pasznen2.M3yerococroarsemniecTsa 4 1 3 [TpakTrueckas
pabora
3 Paznen3.Temo. 3 1 2 [TpakTuyeckas
paboTa
4, Paznend. duszukaarMochepsl 3 1 2 [TpakTrueckas
pabora
S) Pa3znenS.OnexkrpuueckuiTok 4 2 2 [IpakTuueckas
paboTa
Paznen6.OnekrpoMarHuTHBICS BICHUS 5 2 3 [TpakTrueckas
6 paboTa
7 Pasnen7.Cset 12 3 9 [TpakTrueckas
paboTta
8 3aKIIIOUYNTEIIFHOE 3aHITHE 1 1 3ammra
MIPOEKTOB
Hroro: 34 11 23

1.6.Conep:xanne y4e0HOro miaHa

Pa3peanl.
Beenenue.2u.

1. 1HCcTpyKTaxknoTexHukede3onacHoctu. OHeo0xoaumocTuIKenepumenTta. I Ipaktrka
1.2. U3mepenus. U3mepurensuble npuOopsl. [Ipaktuueckas padbota «M3mepenue

JIMHEHUKOWPa3MEPOBY.

Paznen.
H3yerococrosarsemecrsady.
Kak,3auemunouemy?IIpaktrka.

[IpakTruyeckaspabota «M3mMepeHrepa3MepoBMaIBIXTEICTIOCOOOMPSIOBY.
[TpakTuyeckaspadoTa«lI3MepeHUEeTONIMHBITIICHKN.

Kanunnspueiessienus. cnoib30BaHNEKATUIUISIPHBIX ABICHU .

Paszpnen3.
Temno3u.
TennoBoepacIMpeHNETBEPABIX TEIL.

[TpakTuyeckas pabora «COOpKa yCTaHOBKHU JJIsi HAOIIOICHUS TEILIIOBOTO

paclIMpEeHUSTBEPBIX TeI». Teopus




TennoBoepacmmpenneBoabl. TemionpoBogHocThUTeION30 Ul [pakTrka.
[TpakTnueckaspadbora«liccne10BaHUETEIIONPOBOAHOCTUPAZITUIHBIXTEID).

Paznend.
®duznkaarMocdepri3y.

ATtmochepa3emnn. SIBnenus,nporekatonireBarmochepe.[lpakruka
BraxxHoCcTEBO31yXa. Y 4eTBIaXKHOCTUBO3 [y XaHATIPAKTHKE.
Tyman.Ocanku.MeTeopos1ornuecKueHao 110 1eHusI.

Pa3pens.

DIIEKTPUUYECKUNUTOKAY.

5.1.9nexTponus.
5.2.AtmocdepnoeanekrpuuectBo. I IpakTuka

[Ipocreimmiidnekrpomorop«CepamneHadbarapenke.

BoneOHbIeCHITBIIEKTPUYECTBA.

Pa3nen6.

DNIeKTPOMarHUTHBICSIBJICHUS Y.
BemecrBounomne.lIpaktuka.
Co31aliCBOMAIEKTPOMArHuT.
OnbITBICMarHUTaMH

HpaKTI/I‘leCKaﬂpa60Ta«OHpeI[eJ'IeHI/IeCTOI/IMOCTI/II/ISPaCXOHOBaHHOﬁBHeKTpOSHepF Un».

3aHI/IMaTeJII)HI)IGOHBITLIHOTGMC((3HCKTPOMaFHI/ITHI)IeﬂBJICHI/ISI».

Pa3pen’.
Cser(12u.)
CBeT.MeToabIN3MEepEHUICKOPOCTUCBETA.

DoTO03JIEMEHTHIMUXUCTIONB30BaHue. I [pakTrka

VBIIeKaTeIbHBICOIBITEICOCBETOM.

Cdepuueckuesepkana. XoamyderB3epKaiax.

7.5 Nuepruuszpenns. CTpoOOCKOT.
7.6.CBeToBrIcOIBITE HBIOTOHA.
7.7. Aucniepcusiceera.
7.8.CBeTuIBeT.

7.9 .IonspuzanusicBera.

7.10.3axmounrtenbHoe 3anatueld. [lonBeneHne UToroB padoThl 3a TOA

Ne Paznenbinremsl
n/m Bunsl [Inanupyemslie
JeSITeIbHOCTH pe3yabTaThl 00y4YeHUs
00yJaronmxcs
1. Pasznenl.Beenenne
11 WHCTpyKTaX 1O TEXHUKE O€30MaCHOCTH | - coCTaBICHHE Co3naTh yCaoBUS s
0 WUCTIONb30BaHU MTOHUMAaHHUSI TOTO, YTO
Heobxonnmoctit skenepumenta. €OMOPHBIXKOHC HE00XO0IMMO U3yYEHHUE
MIEKTOB BEIIECTB M UX CBOWMCTB U
dopmupoBanue
HABBIKOBBBITTOJTHEHHS
JIOTHYECKUX
onepanui
1.2 N3mepenus. 3mepurensHbie -IIPOCMOTP CIAHNOB | Co3jaTh yCIOBHUS s

npubopsl. [IpakTrueckas pabota
«3mepeHune TUHEMKON pa3MepoBy.

MOHUMAaHUS TOTO, YTO
HE00XO0IMMO U3yYEHHE




N3MCPUTCIIBHBIX

npubopoB
2. Pa3zpgen2.U34uerococrosiTBerecTsa
2.1 Kak, 3auem u mouemy?
2.2 [IpakTuyeckaspadora«lizmepenue -oopmiieHue Coznate ycnoBus U1
Pa3zMepOBMaJIBIXTEJICIIOCOOOMP 71a00paTOPHOTO MIPUMEHEHUS MOTYYEHHBIX
SITIOB» KypHaa Ha YpOKe 3HaHHii 00
- OXpaHe TpyJa, Uit
o0Oy4deHus mpruemMam
paboTsI ¢
duznyecKkum
000pya0BaHHEM
2.3 [IpakTnueckaspadbora«lizmMepenuer - BBIIIOJTHEHUE O3HakomieHue
OJILIIUHBI nabopamopHoupad | COCHOBHBIMH
TIJICHKIY . omul preMaMUuU3MEPEHUS IS
- opopMIIEHHE pacIIupEeHUATPAaHULBINX
71ab0pPaTOPHOTOXKYP | MPAKTHUUECKOTO
Haja
-Ha0I10ieHNE
24 Kanunnapueiessnenus.Mcnonb3oBaHuex
ANWJUISIPHBIXSIBJICHUM.
3 Pasnen3.Temno.
3.1 TemnoBoe pacuimpeHre TBEPIbIX Tel. - COCTaBJICHUECXEM | CriocoOCTBOBATHIIOHUMAH
[IpakTryeckas pabora«Coopka -Ha0IOIeHHe U0
YCTaHOBKH JIJIs1 HAOIIOACHUS - BRIIIOJIHCHUC 3HAYMMOCTHB3aUMOCBSI3U
TEIUIOBOI'0 PACIIMPEHUS TBEPIBIX 1a00pamopHOUpPaAd | KUBOro NHEKUBOTO
TE. omal Mupa,HU3NIECKUX 1
XUMHYECKHUXITPOLIECCOB
3.2 TennoBoepacIMpeHUEBOIBI. - CnocoOcTBOBATH
TemmonpoBogHOCTH 00CYX)ICHUETOITO IIOHUMAaHUIO
UTCIIIION3O0JIAIAA TOBJIEHHBIXCOOOIIE | 3HAYUMOCTHOCHOBHBIX
HUU 3TaroB Pa3BUTHS
- buznnyecKuX 3HaAaHUN U
CaMOCTOSITEeNIbHAs WX3HAYEHUs B
paboTacnurepary KU3HUYEIIOBEKa,
pou OCO3HAHME,
YTOUCIOJIb30BAHNEOTHUXH
Tex
YKE€3HAHUIBIMAMETPAIbHO
IPOTUBONOIOXKHBIXIIEIISX.
3.3 [IpakTuueckaspadbora«liccnenoBanuer -~CIOXKCTHO- CoznaTh ycioBus
eIIONPOBOIHOCTHPA3IHIHBIXTEN. poseBasurpa JISATPUMEHEHHUs
«BcTrpedaaByxmupos
» MOJIyYEHHBIXHA YPOKE
3HaHUN O PU3NYECKUX
npoleccax,
MIPOUCXOAIINX B
MPUPOJE U UX 3HAUCHUE
BXKU3HU YeJIOBEKa,
pacumperue
MeXnpeIMETHBIX CBI3CH.
4, Paznend.@usuxkaarmocdepsnl
4.1 Atmocdepa 3emn. SABneHus, - Oecena CrrocoOCTBOBATHLIIOHUM
MpoTeKaroImue B arMmochepe. - 3a/1aHNsA aHUIO




JJOTHYECKOI'O

SHAYUMOCTHBCECCTOPOHH

Xapakrepa €ron3y4eHHUsICBOMCTB
BEIIECTB IS
UXPALMOHAIBHOTO
n0e30MacHOro
UCIIOJIb30BAHUS.

4.2 BrnaxxHocTpBO31yXa. Y U€TBIA)KHOCTUB -opopmiieHne Co3narb ycnoBus
o3 yxaHa 7a00paTOPHOTOXKY | JISTIPUMEHEHUS
MPaKTHKE. pHaJa MOJTy4YEeHHBIXHAYPOKE3HAH
uiioboxpaHerpya,
MPAKTUYECKON3HAYUMOCT
1787
MPUMEHEHUABOBITYaHaAIOT
MYHBIX
onepalui.
4.3 Tyman.Ocanku.Meteoponornyeckue - BLIIIOJIHEHUE O3HaKoOMJICHUE
HAOTIOICHISL. nabopamopHoupad | COCHOBHBIMH

omuwl pHUEeMaMUU3MEPEHUS T

- opopMIIEHHE SIpaCIIMPEHUS TPaHUIIbI

1a00pPaTOPHOTOXKYP | UXIIPAKTHUYECKOTOIIPHME

Haja HEHUS.

-Ha0nroieHne CO3I[aTLYCJ'IOBI/I}II[J'I$I3aKp
eIJICHUSATIPAKTUYECKUXH
aBBIKOBH
YMEHHIH.

5 PaznenS.Jnekrpuuecknii Tok
51 DIEKTPOIH3. - Oecena Co3narbycnoBusIs
-UTpa-COPEBHOBAHME | 3aKPEIICHUSATIPAKTUYECKU
- MOHOJIOTUYECKHEOT | XHABBIKOBU YMCHHI.
BETHI
5.2 ATMOC(hEpHOEITEKTPUIECTBO. - CopeiicTBOBaTIIOHUMAH
00CYXJIEHUETIOJTO | HIO

TOBJIEHHBIXCOOOIIE | 3HAYNMOCTHOCHOBHBIX

HUHT MPUHIUIIOB,TOJIOKEHHBIX

- B OCHOBY aTMoc(epHOro

CaMOCTOSITEeNIbHAs JNEeKTpUYECTBA

paboTacnurepary

poii

5.3 [Ipocreiimmit - ConeiicTBOBaThIIOHUMA
snekTpomoTop«CepreHadaTapeike» 00CYXJIEHUENIOr0 | HUI03HAYMMOCTHOCHOBH

TOBJICHHBIXCOOOIIE | BIX

HUH MIPUHITUATIOB,TOJIOKEHH

- BIX B OCHOBY

CaMOCTOSITeIIbHAS 3JIEKTPOMOTOpPA

paboTtacnurepary

poii

»

5.4 Bosme6HbIecHIbIIeKTpUYECTBA. - becena CrocoOCTBOBATHIIOHUM

- 3a/1aHUS AHUIO

JIOTHYECKOro 3HAYUMOCTUTIOHSITUI

XapakTepa JJIEKTPUYECKUX

6 Pa3nen6.J1eKTpoMarHuTHbIE
SIBJICHUS
6.1 BemecTBounoiie. -MI'pa-COPEBHOBAHUC | Co3naTh YCIOBHS JJIsI




-MOHOJIOTHYCCKHUE
OTBCThI

3aKpPCIIICHUAIIPAKTUYCCKN

X
HaBbIKOB M YMEHUH.

6.2 OnbITPICMAarHUTAMU - BBITTIOJTHEHUE O3HakomieHue
nabopamopHoupad | COCHOBHBIMH
omuvl IPUEMaMUCOCTABIICHUS
- opopmieHHe JUIIPACUTHPEHHS
71a00pPaTOPHOTOXKYp | TPAHUIIBI
Hata UXIPAKTUIECKOTOIPUME
-HaOJIFOIEHE HEHUSL.
CozaThyCnoBUAAIAZAKD
CIUICHUATIPAKTUYECKUXH
aBBIKOBU
YMCHHIA.
6.3 COopka aBTOMAaTHYECKUX - BEITIOJTHEHHE O3HaKOMJIEHHECOCHOBHO
ycrpoticT. [IpakTrueckas padora nabopamopuotipab | Wknaccupukanuen
ombl PEaKIUIIO TEIIOBOMY
- ohopmIICHHE a¢dexTy uno cocrapy
71a00PaTOPHOTOXKYp | pEareHTOB
Hata UIPOIYKTOBPEAKIIUH.
-Ha0Ir0IeHNe Co3znaTh yciaoBHS
JUISI3aKPETUICHUSTIPAKTHYIC
CKUXHABBIKOBH YMEHHIA.
6.4 HeoOsrunbieTpancopmMaTopsl. - IPOCMOTPCIIAHI0B Co3znatpb ycinoBus
Gecena JUISI3aKPETUICHUSATIPAKTHYE
CKUX
HABBIKOBUYMCHUH.

6.5 3aHUMATEIbHBICOTBITHITIOTEME -IIPOCMOTP CIAHIO0B | Cr10c06CTBOBATHIIOHMMA
«DJIEKTPOMArHUTHBIE HaTeMy HUFO3HAYMMOCTUBIIPOBE]L
ABJICHIID- caMoCTOsITeNbHAsPa0 CHUHCPABHUTCILHOTO

orac aHaim3a

7 Pa3zpnen7.Caer

7.1 CeT.MeToapIn3MepeHnsCKOPOCTH - BBITIOJITHEHHUE Co3aath ycaoBus
CBETA. nabopamopnolipad | JUIAPUMEHEHHS

omuwl MOJTy4YeHHBIXHAYPOKE3HAH
- ohopmIieHHE uiioboxpane
1abopaTOpPHOTOXKYp | Tpyna
HaJsa
-Ha0II0ICHHE
7.2 VBneKaTeIbHLICONBITHICOCBETOM - IPOCMOTPCIAaiIOB | ComeiicTBOBATHIIOHUMAHH
HateMy FOTIPE/ICTABIICHUAYYAINXC
obeysnenuenonro | g 0 CyIIHOCTHIIpOIIecca
TOE;J'IGHHI)IXCOO6IHC CBETAM
HUU €ro3Ha4YeHHe.
- ponieBasiurpa
7.3 ®DOTO0371EMEHTHIMUXHUCIIOIB30BAHHE. - BEITIOJTHEHHE CopeiicTBOBaTHIIOHUMAHU
nabopamoprolipad | ONPENCTABICHUYIAIINXC
omul sl 0 BOJIC,aKIIEHTUPYS
- ohopmiteHHE BHUMaHHUE
1abopaTOpPHOTOXKYp | HampobOIeMeparnOHATBEHO
HaJsa rou
-Ha0Ir0IeHNE OeperxrHOTro
UCTIOJIb30BaHUSBOHBIXPE
CYPCOB.
7.4 Cdepuueckunesepkana. XoamyueiiBse -posieBas urpa ConelicTBOBaTbIIOHUMAHH

pKaax.

OOPSACTABICHUS




00CYXJIEHUETIOJIrO | y4aluXcs O
TOBJICHHBIXCOOOIIE | CBOMCTBAaXBOJBIKAKPACT
HUI BOPHUTEJIS.
75 Huepuusspenus. CTpoOOCKOI. -IIPOCMOTD CJaiI0B | AKIIECHTUPOBATbBHUMAHKE
HasompocaxoxpaHsl
OKPY’KaIOIIEeH Cpeibl
7.6 CBeTOBBICONBITEIHBIOTOHA - BEIIIOJIHEHHE Coznarb ycinoBust
nabopamopuolipab | JUIS3aKperICHUANPaKTHIe
omul CKMXHABBIKOBU YMECHUM.
- opopMIIeHHE CoznaTh yciaoBus
71a00paTOPHOTOXKYP | ATSI03HAKOMIICHUS
Haita ydanmxcs
-Ha0II0/IeHHEe crnpodeccusiMu,CBsI3aHHbI
MU
C ¢dusmkon
1.7 JucnepcusicBera
7.8 Ceerunser
7.9 [Monspuzanusceera
7.10 [IpakTuueckas padbota - BBIIIOJIHEHUE Coznarb ycnoBust
«OTpaxeHuecBeTay nabopamopuolpab | JIS3aKpeIICHUAIIPAKTHIe
omuvl CKHXHABBIKOBU YMECHHII.
- obopmiieHHE Coznarb ycinoBust
1a060pPaTOPHOTOXKYDP | ATIS03HAKOMIICHUS
Hajia yYaIuxcst
-Ha0IrOIeHIE cripodeccusiMu,CBsI3aHHbBI
MU
chusmkoi
7.11 [IpaxTnueckas padbora«lIpenomnenue - IPOCMOTPCIIANNO0B | CriocoGCTBOBATHIIOHHMAH
CBETa» HaTeMy U0 POJH (pU3UKU
obeysKaeHHEnoAro KaKUHTETPUPYIOIIEHHAYK
TOEneHHLIX0006me HECTECTBEHHONO
HAT LUKJIa,IMEIoIIee
- Gecena OTPOMHOETIPUKIATHOE3HA
YeHUE.
CoznaTh ycioBus
JUTSI3aKPETUICHUSITIPAKTHYE
CKMXHABBIKOBU YMEHUII.
CoznaTh ycioBus
JUTSI03HAKOMJICHU S
ydanmxcs
cripodeccusiMu,CBsI3aHHbBI
MU 5
CXUMHUEMN.
7.12 CBETOBBICUIUTIO3UH.
8. 3aKIrOYNTEIbHOE3aHITHE -3a1MTapadoT Co3znarb ycnoBust
JUTSI3aKPETUICHUSITIPAKTHYC
CKHX 5
HaBBIKOBUYMEHMIA.

2. Kommiekc opraHn3anMoHHO-NeIArornyecknx ycjaoBui

2.1. MaTepuajbHO-TEXHHYECKOE ofecneyeHue

3aHATUS TpOBOJATCS B KabuHere Ne203 (kabuHer (U3MKM) — B KOTOPOM HAaXOJUTCS ILIEHTP




«ToukaPocra»y.KabuHer mMeeT NpHMBIKaIoNee JIAOOPAHTCKOE ITOMEIICHUE, OCHAIEHHOE Ha0opaMu
O60py,Z[OBaHI/I$I JUIA HpOBeI[eHI/ISI BKCHepHMeHTaHBHOﬁ ACATCIIBHOCTH 110 OCHOBHBIM pa3,£[enaM (1)I/I3I/IKI/I.
NudopManmoHHO-KOMMYHHUKAIIMOHHBIECPEACTBA

CrnpaBoyHbIe HHPOPMAIIMOHHBIC PECYPCHI (SHIMKIIONEIHUS, CIIPAaBOYHBIC
MaTepHaIbl, TAOJIHIIBI ).
DeKTPOHHAAONOIMOTEKAHAT IS AHBIXITOCOONHTTIO(DU3UKEHACTPOHOMUH

Texuuueckuecpencrsaodyuenus(TCO)
Komnerotep ; MynbTuMenuitHelil mpoektop; [Ipoekimonnsiil 3kpan; MaTEpakTBHAS HOCKA.
Y4eOHO-TIpaKTH4YECKOE U Y4eOHO-/1a0opaTopHOoe 000py10BaHHe

KoMIUTeKThI 17151 KOHCTPYHPOBaHUSI IPOCTEHIINX H3MEPUTEIBHBIX TPUOOPOB (M3MEPEHHE MacCHl,
BPEMEHHU U Jp.).

Komrmutekt «Mexanndeckue sBiaeHus». KommiekT «TenmoBble sBIeHUS.

Kommuekt «OnexktpomarHuTHeie siBIeHUs». KommuiekT «CBETOBBIC SIBICHUS

Komrutekt tabopatopHoro o60py1oBaHusl.

2.2.Metoanyeckoe odecrevyeHue MporpaMmbl

—MeTOoAbI o0yueHust (cmoBecHbIH, HarJIsIIHbIN PaKTUYECKUI; 00BSCHUTENBHO-
WUTIOCTPATUBHBIN, PENPOAYKTHUBHBIN, YaCTUYHO-TIOMCKOBBIA, HCCIICIOBATEIBCKUM  TPOOIEMHBIH;
JTUCKYCCHOHHBIM, MPOEKTHBIH © Jp.) W BocnuTaHus (yOexaeHue, TMOOoIIpeHHe, YIpaKHEHUE,
CTUMYJIMPOBAHUE, MOTUBALIUS U JIP.);

—c¢opMbl OpraHu3anuM y4eOHOro 3aHATUSl - Oecena,  3allMTa MPOEKTOB, KPYIJIbIH CTOI,

1ab0opaTopHOE 3aHATUE, JIEKIMsS,  «MO3IOBOM IITypM», HAOJIOJEHUE,  MPAKTUYECKOE 3aHSTHE,
IIPE3EHTALMS, DKCIIEPUMEHT
—neJarornyeckue TeXHOJIOTHM - TEXHOJIOTUS WHAMBHAyaIW3allud OOydYeHUs, TEXHOJIOTHUs

IpyNIoBOoro oOOy4YeHHs, TEXHOJOIHsl KOJJIEKTUBHOIO B3aUMOOOYUYEHMsI, TEXHOJOTHsI MOJYJIbHOIO
00y4eHHs, TEXHOJIOTHsI 0JI0YHO-MOAYJIBHOTO 00y4eHHUs, TeXHOJIOTUs U epeHIIIPOBAaHHOTO 00y4YeHMs,
TEXHOJIOTUSI Pa3HOYPOBHEBOIO OOYyYEHHUs, TEXHOJIOTUS pa3BUBAIOIIETO OOYYEHHs, TEXHOJIOTHS
npo0JIEMHOTO OOY4YEHMs, TEXHOJOTHS HCCIEe0BAaTEeIbCKON JESITEeIbHOCTH, TEXHOJOTUS IPOEKTHOM
JEATEIIBHOCTH

2.3.CriMcoK JMTepaTyphbl
Jluteparypa n,1s nejarora

1. BHeypouHasaesATEeIbHOCTHIIKOIHPHIKOB. MeTOoAMUeCKUIKOHCTpYKTOp:Tocobuenstyunrtens/.B.I°

puropses,l1.B.Crenanos.—M.:IIpocsemenne,2011.-223c.-
.(CTaHapTHIBTOPOTOIIOKOJICHHUS ).

2. BueypounasgestensHOCTb.[[puMepHBIIIIIaHBHEYPOUYHON AEITETFHOCTUBOCHOBHOM LIKOJIE:
nocobue mist yuutensi/. B.II. Cremanos, JI.B. I'puropseB — M.:Ilpocsemenne,2014. — 200c. -
.(CtangapThl BTOPOTOIIOKOJICHUS).

3. MeroanyeckrepeKoMeHIalnUTIOCO31aHNION D YHKIIMOHHPOBAHUIOBOOIIIE00pa30BaTEIbHBIX
OpraHu3alMsaX, pacloiOKEHHBIX B CEJIbCKOM MECTHOCTHM HMAJbIX TopoAax, IEHTPOB
00pa3oBaHMs €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYEeCKOHampaBieHHocTel («Touka pocrtay)
(Y1BepxneHol  pacnopsbkeHHMeM — MunucTepcTBanpocBemenus — Poccuiickoin  Denepanuu
oT12sHBaps 2021 T. Ne P-6).—
URL:http://www.consultant.ru/document/cons_doc_LAW_374694/(natao6parnienus:10.03.2021)

4. Anexceee H.I. O memsix oOy4yeHUs IIKOJBHHKOB HCCIEIOBATENBCKON naestenbHocTr//VII
toHomreckue uteHus uMm. B.M.Bepuaackoro: C6. MmeToguueckux matepuaion. —M.,2008, — c.5.

5.  @®opMupoBaHHMEyMEHUHyJaIUXCcsApemarbpuzndeckueszanadn:revolution.allbest.ru/physics/00008


http://www.consultant.ru/document/cons_doc_

858_0.html
6. Meroauueckas ciyxx6a. MzmarensctBo «BMHOM. Jlabopartopus
3HaHui» [ DnekTponHbIiipecypc].—Pesxkummoctymna: http://metodist.lbz.ru/

JluTeparypa 1Js 00y4YaroIMXcs U poauTesiei

1. IIuno B. ®. JlomamHue 3KCHepUMEHTANbHBIC 3alaHusi 1o ¢usuke. 7 — 9 Kimaccel. —
M.:llIkonbHasmpecca, 2003.

2. T'opesJl.A.3anumarenbHblconbiThinodusuke. Knuraansyuunrens./M. Ilpocsenienne, 1985.

3. MHccnenoBarenbckasaesTeNbHOCThYYAlIUXCSIBCOBPEMEHHOMOOPA30BaTeIbHOMIIPOCTPAHCTBE:

Co6opnuk crareit/ [loxg obmei pexakmueit k.mc.H.A.C.O0yxoBa.M.:HUNIKOIBHBIXTEXHOIOTHIA,

2006.

[epensmanH. fl.3annmarensabieonbiThiogusnke./M.,1972.

Poros A.A., Porosa O.b., Kintokuna E.A. McciaegoBarenbckrue yMEHUS IKOJIbHUKOBKAK YCIOBHE

YCIIEIIHOCTH TpPH TPOJAODKEHUM oOydenus B Byse// Tpyasl Hayuno-meroauyeckoro

cemuHapa«Hayka B mkone»n— M.: HTA«AII®H»,2003. 1.1,c.118-124.

6. B.W.Jlykammk, E.B.MBanoBa «COopHuk 3amad mo ¢usuke s 7-9 kmaccoB», 18-
emzaanue,M.:«IIpocsemenuey, 2010r.

7. O.M.I'pomueBa «KoHTposbHbBIE U CAMOCTOSATENbHBIE PA0OTHI O (u3HKeE»,M.:

«IIpocsemenne»,2010r.
Anroputmsl pemeHus 3ana4 o ¢usuke:festivai. I september.ru/articles/310656
9. M.E. TynpunHCKUM « KauecTBeHHEbIE 3a1auu o buzuker.:
/javascript:window.document.location="http://depositfiles.com/files/04reqdmmy"'

10. Pa3BuBarone’IeKTPOHHBICUT PHIK Y MHUKU—H3y4aeMIUIaHETy» [ DJIEKTPOHHBIHpecypcC].—

Pesxxumpmoctyna: http://www.russobit-m.ru//
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Kanengapubiii yueOHblil rpaguk

«3aHuMaTenbHas (1)1/131/11(3»

KanennapubiiiydeOHbliirpaguk

K /IOTIOJIHUTE/IbHOI 001eo0pa3oBare/ibHOM 001epa3BUBaoLIeil IporpaMmme

No | nara dopma KonuuectBo . @DOopMBIKOHTPOIIS
Temazanstuit
n/n 4acoB
1 Jlexuus 1 Paznenl.Beenenne becena. Mncrpykrax
110 TEXHUKE
0e30MacHOCTH
2-7 OnplT, 6 Pasnen2.U3uerococrost| [Ipakruueckaspadbora
naboparopHas BellecTBa
paborta
8-17 OnbIT,1Tab0opaTopHast 10 Pa3nea3.Temno. ITpakTrnyeckaspadora
pabora
18-21 OnbIT,TabopaTopHast 4 Paspend.®@usukaarmoc | [Ipaktrueckaspabora
pabora (hepnt
22-30 Onpit,1a00paTopHas 9 PaznenS.dnexkrpuyeck |[Ipakruueckas padbora
paborta HTOK
31-33 OmnpIT,TabopaTopHas 3 Paznen6.daexkrpomarun|[Ipakruueckas padbora
pabora THbICSIBJICHHUS
34-35 Pazngen7.CBer
36 Hrorosslii ro10BOM 1 3aK/II0YNTENBbHOC3AHAT | 3anuTa MpoeKTa
MPOEKT ue




