[loKyMeHT noanucaH npocToi 3nempomoﬁwmcw P ” 4 D
VHGOpMALMA 0 BRameNbLe: HUCTEPCTBO NPOCBEIIEH S POCCUUCKOH Deepalni

OUO: NlusyHEREIEDAIEIIOK FOCY IaPCTBEHHOE OI0/KETHOS 00pazoBaTelbHOE YUPEKIEHHE BRICIIETO 00pa30BaHus

NonxHoctb: Mpopektop no dbbhequrentas ]ﬂ@ﬁb’ﬂbﬁmﬂ"ﬂﬁlﬁ@ﬂpﬂ%ﬁ}@dﬁﬂﬁTaPHO'HeﬂaFOTH‘IeCKJ’lﬁ YHHBCPCHTET?

[lara noanucanna] 1@ i Ao HciidfiremerOro 06pasoBaHus "JloM Hay4HOM KoTIabopaluy UM. A.A.@puamana
YHUKANbHBIA NPOTrPAMMHbIiA KITHOY:

2df9c6861881908afc45bec7d3c3932fa758d4b545fa3be46ab42db74e588dff

«COT'JTACOBAHO»

@é%«u//

IIpOpeKTOp 10 PErHOHATBHOMY B3aUMOJICHCTBHIO B

JIOTTONTHATELHOMY 00pa3oBaHHIO
H.A.KPACHOBOPOBA

« 7/ » p@ébgt‘/«-//ﬂ 2023 r.

JIOLIOJTHUTEJIBHA ST OBLLIEOBPA3OBATEJIbHA (OBIIEPA3BMBAIOIIAS)
[TPOTPAMMA

«AKCIEPUMEHTAJBHASA ®U3UKA»
Hamnpagnenue nporpamMmmel - TEXHUUECKOE

Boszpact obygaromuxcs - 11-12 net
O6wem - 72 yaca

r.llepmp

2023



JononautenpHas obmeodpasoBarebHast (oﬁmepaamlsaromaﬂ) nporpaMma paspaborana B
Ilentpe nomomEMTeNsHOro ofpasopanus "Jlom HaydHOH xomnabopamuu uM. A.A.Opuamana’s
COOTBETCTBHH C NpHJIOKeHHeM 1.2 K JIMIEH3WH HA BEJCHUE 06pa30BaTGJII:HOH NEsITEeJIbHOCTH OT
01.07.2016 T. No 2239 "JlomonEHTEALHOE 00pa30BAHHE NETEH M B3POCIBIX " ;

PaspaboTyuk:

Tonexaes JLA., KaHguaaT (QU3HKO-MaTeMaTHYCCKHX HAyK, AOUEHT Kapeapel Quauku u
TEXHONOTHH (U3NIECKOTo GaKyIbTeTa.



AHHOTAIHA

B paMmKax CHCTEMBI JOTOJHATENLHOTO 06pPa3oBaHUA MMEIOTCS GONBIIME BO3MOKHOCTH UL
[OMOIIE O0ydaromeMycsi B IIPO(PECCHOHATEHOM CaMOOINPEACICHHH B HAYTHOH M1 HH)KEHEPHOH
cepe. Panmee BKIOYCHAE 00YJAIONIMXCA B OPTraHH30BAHHYIO MPOSKTHYIO AEATCNEHOCTD MO3BOIIACT
chOpMHPOBATE Y MKOJIBHAKA MO3HABATEbHBI HHTEPEC U UCCIEI0BATENLCKHC HABBIKH.

JlononHuTenbHas  06meoOpasoBaTebias — OporpamMma  “OKCIEPHMEHTATbHAL buzuka”
paspaboTana s yyammxcs 5 — 6 KiaccoB ¢ LB PACIIUPEHHS peacTaBIeHuit 00 OKpykKaromeM
MEpE, TIOMyYeHHBIX B Ha9aIbHON ITKOJE, ¢ OAHON CTOPOHBI, M MOATOTOBKA K H3YTICHHIO buznky, ¢
npyroii croponsl. [iaBHast 3aja4a nejarora — cOpMHUPOBATE M NO/UICPIKABATE HHTEPEC K H3YICHUIO
OKPY/KAIOIEro MHUpa Yepe3 HaOIOIEHHE M SKCTIEPUMEHT. 1IpakTHYecKd Bce BpeMs Ha 3aHATHIX
yJamuecss BOBIIEYEHBl B MPAKTHUECKYIO JEITEIBHOCTh — M3TOTOBIEHME MPOCTBIX (hU3HIECKIX
[puOOPOB H AEMOHCTPAIIHH. :

OTMHUUTENBHONR YepPTOH TPOrpaMMBl SBISETCS BO3MOXHOCTE HCIIONB30BAHME COBPEMCHHOTO
naGopaTopHOro W W3MepHTeNbHOTO obopyaosanus Jlaboparopun BHOPAITMOHHON TMAPOMEXAHHKH
dusnueckoro  daxynsrera Ilepmckoro  TOCyZapcTBEHHOTO — I'yMAaHHTapHO-NEAAroTHIECKOro
yruBepcuTeTa. Kak cieacrsue, 60IBII0E BHUMAHHE B IPOIPAMME YAEIAETCS IPHPOIHBIM ABJICHUAM,
CBS3AHHBIM C JKHIKOCTAMH. B TedeHHe Kypca IOHBIE MCCIIC/IOBATENH IPOBEAYT MHOMKECTBO
MHTEPECHBIX (DM3HYECKHX OKCIECPHMEHTOB, Ha4YMHas OT HM3TOTOBJIEHMS HE3AMEP3AIOIICTO COJNEBOTO
BOZHOTO PACTBOPAa H HEHBLIOTOHOBCKOH JKHIKOCTH, M 3aKaHIMBAs CO3JAHUEM 3JICKTPOMAridTa u
CBETHIIBHUKA

Hamomnusemocts rpymi:10-12 genosex.
PexkuM 3aHaTH:3 akaJeMHIYecKHX Yaca B HEEO.

1. Hean m3apa4un 06pa3oBaTe/ibHOM IPOrpaMMBbl

Ieny npozpammsi — PAacIIUPeHHE NPEICTABIEHUH 00 OKPYXalOIEM MUDE, MOTYHCHHBIX B
HAYAILHOM IIKOJE ¢ OZHOM CTOPOHBL, M TOATOTOBKA K M3yHeHHIO (QH3MKH C APYroH CTOPOHBI
hopMHpOBaHAE HABBIKOB KOMAH/HOH IPOCKTHOM paboTEL

3aoauu:
Obyuarwmue:
e T03HAKOMHUTECS C (YHIAMEHTATBHBIMH HAYSHBIMH DPEICTABICHUAMH 00 OKpYyKatolleM
MHUpE; '
o HAYIUTHCS IPUMEHSTH TIOIY9CHHBIC 3HAHKS U OOBSACHEHHA ABICHUH OKPYIKAIOMIETO MUPa;
e BEIIONHATH y4cOHBIE SKCTIEPHMEHTANBHBIC HCCIISIOBAHMS,
o  I03HAKOMHTHCS C COBPEMEHHBIM YUeOHEIM U H3MEPUTENIBHBIM 000PYIOBaHHEM.
PazBuBarwimmue:
e CIOCOOCTBOBATH PACIIMPEHHIO CIIOBAPHOI'O 3aI1aca;
e cnocoOCTBOBaTh — Pa3sBUTHIO  IIAMSTH, — BHUMAHHS,  KPUTHYECKOro  MBIIUICHHA,
n300peTaTebHOCTH;
e Croco6cTBOBATh (GPOPMUPOBAHMIO HHTEPECA K HAYTHBIM H TEXHUIECKUM 3HAHUAM;
e  CHOCOBCTBORATE (POPMHEPOBAHHIO YMEHHS IPAKTHYECKOr0 MPEMEHEHHSL IOy ICHHBIX 3HAHUH;
e copmmpoBaTh yMeHHE (HOPMyYIIHPOBATh, APIYMEHTHPOBATE M OTCTAHBATE CBOE MHEHHE.
BocnurarenbHbIe:
e BOCIHTHIBATL AKKYPATHOCTh ¥ JHUCLMIUIMHHPOBAHHOCTH IIPH  BBIIOJIHEHUH yueOHBIX
SKCIEPUMEHTAIIBHBIX HCCIIEIOBAHHI]
e croco6cTBOBATh (POPMHMPOBAHHUIO ONBITA COBMECTHOIO M MHIMBH/yalbHOTO TBOPYECTBA MPH
BBITIOJTHEHWH COBMECTHBIX YIeOHBIX HCCIIEIOBAHNH;
e (hOpPMHPOBATH YYBCTBO KOJUIEKTHBH3MA U B3aHMOTIOMOIIIH.

2. Ilpormosupyembie pe3y/bTaThbl H CMOCODLI HX NPOBEPKH
JIn"HOCTHEIE PE3YJIbTATHI:
e KPHTHYECKOE OTHOILICHHE K HH(POPMALMH H H30HPATETBHOCTE €& BOCTIPHATHS,



pasBUTHE JIF0O03HATENBHOCTH, COOOPAZUTEIBHOCTH,;

pasBUTHE BHUMATENbHOCTH, HACTOHYMBOCTH, LEIEYCTPEMIEHHOCTH B aKKyPATHOCTH;
hOpMHpPOBaHHE KOMMYHWKATHBHOM KOMIIETCHTHOCTH B OOIICHWM M COTPYIAHUHECTBE C
OPYrAMU 00ydarOIHMHACH.

MeranpeamMeTHbIe Pe3yabTaThI:
Pery1sTUBHEIE YHUBEpPCAIBHEIE yIE€OHBIE HCHCTBHA:
yMEHHE TIaHUPOBATE ¥ IPOBOJUTE (PU3AIECKUH IKCIICPHMEHT.

To3naBaTebHbIC YHUBEPCAJbHbBIE YUeOHbIe JeHCTBHA:
YMEHHE OCYIECTBIATE IOUCK HHPOPMALIIH;
yMeHHe HCIIONb30BATh CPENCTRA MH(OPMAIMOHHO-KOMMYHHUKAIHOHHEIX TEXHOJOTUH JUIS
pemenus yaeOHBIX 3a/1a4;
yMEHHE YCTaHABIHBATE IIPAYHHHO-CIIEICTBEHHEIE CBSI3H.

KoMMyHHKATHBHBIE YHHBEPCAIbHBIE yueOHbIe AeHCTBHS 1 COPT-KOMIETEHIHH
yMeHHe BHICIIYIIHBaTh COOECSTHUKA ¥ BECTH IMATIOT,
yMEHHE MIaHUPOBATh yIeOHOe COTPYAHUUECTBO C IPYTHMHK 00y4arIUMHCH;
BIIaZIEHAE MOHOJIOTHYECKOM M THaornueckoi (GopMaMu pedn.
yMEHHE [OHECTH CBOIO MBICHE JIO COOCCCIHMKOB, apryMEHTHPOBATH HICH PEIICHAS
MOCTABIEHHBIX 3a/1a4,
crioco6HOCTE paboTaTk B KOMaHIE,
CIIOCOGHOCTE OIMCHIBATE Pe3yibTaT NPOEKTa M0 KPHUTEPUSM: COOTBETCTBHE IIOCTABICHHEIM
3a/1a9aM, OTKPBIBAIOINAECS BOZMOKHOCTH U IPAHULIBI IPHMEHEHHA.

IpenmeTHbIE pe3yabTATHI
B pe3ynbTare 0CBOCHHA IPOrPaMMBI 00y4arOIHECs JOIDKHEL:
MMETh [IepPBOHAYANBHBIE IPEACTABNEHHH O HDH3HYECKOH CYLHOCTH ABNEHUH IIPUPOEL;
3HATh (PH3MYECKHE MOHATHA H 3aKOHbI, OTHOCAIIHECH K CONCPKAHHIO o0IIepa3BUBatOIIEH
IPOTPaMMEL;
3HATH OCHOBHBIE DTallbl OPraHH3aAHH (PHU3HYECKOTO SKCTIEPHMEHTA,;
HMMETH ONBIT HAabMOAeHNs (PH3NUECKUX SBICHHH;
MIMETD OIIBIT BBITIOTHEHHUS IPIMBIX B KOCBEHHBIX H3MEPEHHMH C HCTIONBE30BAaHHEM aHalOTOBBIX
¥ IHQPOBBIX H3MEPHTENIBHEIX IPUOOPOB ¢ YHETOM IIOIPEITHOCTH H3MEPEHHH.

dopma opranu3anun 06pazoBaTeJbHOro0 Mpomuecca— rpymmnosas.
@opMBI IPOBEICHHS 3AAATHHA:

3aHATHE-UCCIEI0BAHHE;
TBOPYECKHE IPAKTUKyMBI;
3aHATHE-JIEKIIHS;
3aHSTHE C HCIIONL30BAHAEM HIPOBBIX TEXHOJIOTHH;
TBOPYECKHH TIPAKTUKYM;
3aHSTHE-HCIBITAHHE UTPhI;
3aHATHE-TIPE3EHTALIU IIPOEKTOR;
3AHATHE C UCTIONB30BAHMEM TPEHUHTOBBIX TEXHOTIOTHH

@opmMbI OpraHu3anun y1e0Horo 3aHsATH!

C[)opma opraHusaiyiy JesATeIEHOCTH IpynnoBas, IpH 3TOM OTHACJIBHBIC BOIIPOCHI H onuOKu

paccMaTpuBarOTCA B HHIWUBUOYAILHOM IIOPAIKE C KaiAbIM O6yT-IaIOIlIHMOH, HCXOO4 U3 ocobeHHOCTEN
KayKzaoro OGYLIalOHIBFOCH B YCBOCHHWH HpOﬁJIGHHOI‘O MaTtepuala.

HepBaﬂ YaCTh 3aHATHS TIpeArnojaracT IOIYy4eHHE 06ytiaEOH_[HMCH HOBOI'0 MaTtcpuaia. Bo

BpeMsl BTOPOH YacTH 3aHSATHs 00YHaIOIMHCS MBITASTCS CaMOCTOATENRHO PEani30BaTh NOMyHEHHYIO
TeopeTHyecKylo 6asy B pamKax COOCTBeHHOro mpoexra. OIEHKa pPe3yNbTaTOB IMPOU3BOTUTCA
KOMJIEKTHEHO Beeil rpymmoif. HexoTopbie 3aHATHS MOTHOCTBIO NOCBAMIEHE! M3YIEHWIO HOBOTO
MaTepuala, HEKOTOphle - DPealH3alii NPOeKTHOH paboTel. OOMmMEHME Ha 3aHATHH BengTcs B
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cBoGOIHOM (opMe — Kakmblil oOydaromuics B 1000 MOMEHT MOXKET 3a1aTh HHTEpeCYIOLHH ero
Bonpoc 6e3 noaHsTUs pykH. JlanHE MOMEHT 0YCHL BKEH B MPOTECCce o0y4eHuns, Tak KaK JroboH
HEBBISICHEHHHIH BOIPOC, MOYET TPEBPATUTECS B IPEHATCTBHE JUIA TOJYHCHHs OOydaromIHMCs
TIOCTIE/TYIONINX 3HAHMIT i Peanu3aliy KM COOCTBEHHBIX NIPOESKTOB.

TexHonorun odyeHus:
B mporecce 06ydeHsst [0 MPOrpaMMe HCIONB3YIOTCS PasHOOOpasHbIe IEarorHueckHe

TEXHOIIOIHH:

TEXHOIOTHE DPa3BUBAIONIEr0 OOY4YEHHS, HaNpaBiCHHBIC Ha OOMEC MEIOCTHOE pAasBATHE
JMYHOCTH, HA OCHOBE AKTHBHO-JEATEIBHOCTHOIO cmocoba o0ydeHus, YyYHTBIBAIOIIAE
3aKOHOMEPHOCTH Pa3BHTHS H 0COOEHHOCTH HHIHBHIYYMa;

TeXHOJOTHM  JIAYHOCTHO-ODMEHTMPOBAHHOTO  OOydYeHMs, HarpaBlIeHHbIE Ha  pasBUTHE
VHMBHAYATbHBIX II03HABATCIBHBIX ~ CIIOCOOHOCTEH  KaKIOTo pebeHka, MaKCHMalIbHOE
BBISIBJIIEHHE, PACKPBITHE H HCIONL30BAHKUE €TI0 ONBITa;

TexHonornd  audepenuuposanHoro  obyyeHus, obecredHBaONIINe ofyueHHe KaxIoro
0BYJAIOMIErocs Ha YPOBHE €T0 BO3MOKHOCTEH M CLOCOOHOCTEH;

TEXHONOTHH COTPYINHHYECTBA, PEATM3YIOIME [EMOKPATH3M, PaBEeHCTBO, MMapTHEPCTBO B
OTHOIIEHHSX TIeZarora H 00y4Yaroerocs, COBMECTHO BBIPadaThIBAIOT LENH, CONEPIKAHUE, AT
OlIeHKH, HaX0JIICh B COCTOSIHHU COTPYIHHYECTBA, COTBOPYECTRA,

370poBbecOEperate TEXHONOTHH, HANpPABICHHBIE HA COXPaHCHHE, dbopmMupoBaHUe H
yKpenyienue 370poBbst OOyJarommxcs: NpOQUIAKTHKA CKOJMO33, YKPEIICHHE MBIIIEYHOrO
KOpceTa, KOPpEeKIUs HEJOCTATKOB OCaHkd; (OPMUpOBaHHE y ICTEH HeoOXOIMMEIX 3HaHMWH,
HABBIKOB TI0 30POBOMY 00pa3y JKH3HH, HCTIONE30BaHHe 00yJatOMIMHCS IOy ICHHEIX 3HaHHUH B
ITOBCEIHEBHOM JKH3HH.

TIPOEKTHBIE TEXHOTOTHH — HOCTHKESHHE IENTH YEPE3 NETANBHYIO pa3paboTKy npobIeMEl, KOTOpas
IOIKHA 3aBEPIIMTHECS PEATBHBIM, OCSI3aEMBIM IPAKTHYECKHM PE3YIIBTATOM, 0 OPMIIEHHBIM TEM
WM WHEIM 00pazom;

KOMIIBIOTEPHBIE ~ TEXHONOTHH,  (HOPMHPYIOIHE  YMEHME pabotate ¢ HH(pOpMAIKEH,
HCCIeIOBATENBCKIE YMEHHUs, KOMMYHHKATHBHBIE CIIOCOOHOCTH.

®opMbI NPOBEPKH Pe3y/ILTATOB:

_HaboIeHIe 3a IKOTBHUKAMH B IIporiecce paboTsl;

— COpeBHOBaHU;

—HHIABUIyaIbHbIE U KOIUIEKTHBHEIE HCCIIEI0BATENIECKUE IIPOCKTEL.

®opMbl HOJABEIEHHS] HTOI0OB:

—BHITIONHEHHE NMPAKTHYECKUX 3aIaHui;

—TBOpYECKOE 3a1aHue (MOArOTOBKA IPOEKTa H €70 MPe3eHTALHA).

KauecTso peanu3alii JOTONHATEIbHOH 06meobpasoBaTeNbHON NpOTrpaMMbl OTCICKHBACTCS
IPA TOMOIY MOHHTOPHHIA PE3yIBTaTHBHOCTH 06pa3oBaTebHOM IeATeNbHOCTH 00ydaeMoro,
OPHEHTHPOBAHHOIO HA 3a/[a4H IIPOTrPAMMEL.

Ileqib MOHHTOPHMHIA: IIPOBEPHTH H NPOAHATH3HPOBATH chopMHUPOBAHHOCTE  CIIEHYFOMIMX
[oKa3aTesen:

1. ypoBeHb YCBOCHHS TEOPETHIECKOrO MaTepHalia ¥ €r0 MPakTHICCKOS NPUMCHEHAE,

2. CTpeMJICHHE K caM000pa30BaHHMIO;

3. ciocobHOCTh (HOPMYJIMPOBATH M H3JIaraTh CBOE MHCHHE]

4. OTBETCTBEHHOE OTHOINEHHE K BBIIIOJIHEHUIO MMPOSKTA.

Kpurepun oneHHBaHHA:

YpoBens HHE 32JaAHHOr0 — TPAKTHYECKH HE NMPOCIEKHMBACTCA: OCBOCHME TEOPETHHECKOTO
MaTepHaia, Ka4ecTBO BEIIOHEHHS TIPAKTHYCCKIUX 3a/[aniH, He CTPEMHUTCS K camo00pa3oBaHHuIO,
He yMeeT (OPMYIMpOBAaTh M M3JaraTh CBOC MHEHHE; HE NMPHHUMACT ydacTHE B IPYNTIOBOM
TIPOEKTE.

Huskuii ypoBenn - cabo MPOCIEKUBAETCS: OCBOCHHE TECOPETHYECKOro MaTepHala, KadeCTBo
BHITTONHEHHUS TIPAKTMYCCKMX 3aJ@HMI, CTpeMyeHue K CamMo00pa30BaHuio, HE YBEPEHHO
GOPMYJIHpYET W HM3/araeT CBOC MHEHHME; IPAaKTHYeCKH HE NPHHMMACT yHacTHe B IPYIIIOBOM
TIPOEKTE.

Cpenunii ypoBeHb — YIOBIETBOPUTENBHO (JOCTATOTHO XOPOIIIO) TIPOCIIEKUBAETCS: OCBOCHUE
TEOPETHUECKOTO MaTepHasa, KayecTBO BBINOIHEHHS MPakTHHCCKUX 3aJ@aHuif, CTPEMIICHME K
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caM006pa30BaHHIo, XOpouio (GOPMYIMPYET ¥ W3JaraeT CBOe MHEHME; NPMHHUMACT ydacTHE B
TPYIIIIOBOM IIPOEKIE.

BbIcOKHii YpPOBEHB — XOpOIIO IIPOCNEKHBAETCA: OCBOCHHE TEOPETHUECKOrO Marepuana,
KAYeCTRO BHIIONHCHHS. NPAKTHIECKUX 3a/(@HHl, CTpeMJIeHHe K camMo00pa3oBaHMIO, OTIHYHO
(bopMyIIHPYET U W3NaracT CBOS MHEHHE; AKTHBHO [PHHIMACT Y4aCTHE B TPYIIIIOBOM MPOCKTE.
YpoBeHb HIKe 3amaHHoro —0, HU3KHI ypoBeHs —1, cpenHuit yPOBEHD —2, BEICOKHH YPOBEHD 3.
KadecTBO peanm3alliil [OTOJTHHTENLHOH 0011e00pa3oBaTenbHON MPOrpaMMbl OTCIIEKHUBACTCA
TIpH TIOMOIIE MOHHTOPHHIA PEe3yJIbTAaTHBHOCTH 00pa3oBATENBHON AESTENBHOCTH 00ydaeMoro,
OPHEHTHPOBAHHOTO Ha 3aadd mporpammel. MToroBo# (opMo# peanu3aldd IpOrpaMMEl

SIBJISIETCSA HMPE3CHTAIAA IPYTIIIOBOTO HIIH HHIWBHOYAJIBHOI'O IPOEKTA.

3. VueOHO-TeMAaTHYECKHH IJIAH

Kosnn4ecTBo 9acoB
Ne n/m HasBanmne pasjena, TeMbI ®opmbl paboTsl
Beero | Teopus | IlpakTHka
Beenenue B 06pa3oBaTebHYO 1 1 dopmupoBaHne
1 NporpamMmy, TEXHHKa 6€30MacHOCTH IIPOEKTHBIX MPYIII.
’ Hucrpykrax no Th.
I'pynnosas spaboTa
11 ATmochepHbIe SBISHHA 14 2 12 I'pynmnogas pabora.
' Peurenne Keiica.
) [Tnasanue TN 14 2 12 I'pynnosas pabora.
: Pemenue keiica.
21 Onpeenenue pa3smepos GONbLIIMX H 4 1 3 ['pynmogas pabora.
' MallbIX Tel Petenue Kefica.
79 TeruioBeie ABTEHUA 8 2 6 I'pynmosas pabora.
) Pemenne Keiica.
3 MarHuTHbIE IBIEHHSA 4 4 I'pynmogas pabora.
Pemenune kekca.
31 [ToBepxHOCTHBIE ABICHYS B 4 1 3 I'pynnoBas paGora.
' HKHAKOCTSX Pemrenne kelica.
32 BomnHBI: CBET M 3BYK 4 1 3 ['pynmogas paboTa.
' Pemwenue xeiica.
j BubpauyonHas ruipoMexaHuKa 15 3 12 I'pynmoBsas paboTa.
' Pewenue kekca.
5 3allnTa NPOEKTOB 4 4 ['pynmoas paboTa.
3amura NpOEKTOB
Hroro: T2 13 59
4, KanennapHublii yde0HbIH rpaguxk
HauMmeHOBaHHE KOMIIOHEHTA TTopsaKoBBIe HOMEPa MecsneB o0yaeHuUst Bceero
MPOTPaMMEI 9acoB
1 2 3 4 S 6
Brepenne B 00pazoBaTelILHYIO
IpOrpamMMy, FHCTPYKTaK 10 JI3TI9 | I13 15
TexHUKe 6€e301acHOCTH




[TnaBanue Ten

JI3T16 | JI2I110 | II5 26
MarHuTHEI
ArHHTHPLE ARTCHI JTI6 | JI1T14 12
Bubpauuonnas
THIPOMEXaHHKA fatls | LY | 48
3anura NpoeKToB
14 4
Wroro: 12 12 12 12 12 12 72
5. Coaep:xaHne TeM HPOrpaMmbl
Hazpanue @opmel paboThHI ¥ OIIEHKH pe3yIbTaTa
paznena/TeMsl
Beenenue B O6cyxaenue TpaBui Oe3onacHodl paboTBl ¢ PasIMIHBIME IPHOOpaMH.
obpazopatenpiyto | OGCy)KIeHHE CYMIECTBYIOIMX HCTOYHHKOB OIACHOCTH, B TOM HHCIC
IPOrpaMMy, TEXHHKA | 3NEKTPHUECKUX, ONTHYECKHX, TEIUIOBBIX.
0e30MacHOCTH dopMupoBaHKe TPOSKTHBIX KoMan)l. Beibop TeM npoekTos
ArmocdepHbie JlekuMH

ABJICHHUA

OGcyxeHne NOHATHMN:
BO3IyX, arMochepa, TaBleHue

IlpakTHYeCKHE 3AHATHS

Vuanpecs paboTaoT B yu4efHONW ayJIUTOPHH, NPUMEHSIOT MOJIyYeHHBIH
TEOPETHYECKMI ~ MaTepHal B OKCIEPUMEHTaX 1O  JIEMOHCTpAIid
atMocdepHOTO JaBJIEHU:

® OIBIT C IEPEBEPHYTHIM CTAKAHOM,

e (ouran ['epona,
OIILIT C AWIOM B OYTBLIKE,
BEPTsILAsCS 3MEHKa,

e JIEMOHCTpPALMS KHUTICHUS BOJIBI [IPH IIOHMKEHHOM JaBICHHH,

e (okyc ¢ MOHETOH U CTAaKaHOM.
B xome 3aHSTHH pelleHHE BCEX 3alaHMi pOBepseTcs, pasdHparoTCs
jomymenHsle  omuOKH, 0OCyXkuaeTcs W3yYCHHBIH TEOPETHYECKUH H
NPaKTHYECKUN MaTepHall.
I"pynmoBas paboTa 110 TeME IMpoeKTa

IlnaBanue Tea

Jlexmun

O6cyKeHne IBICHAH H TIOHSITHHA:
TLIaBaHHE TEl, IJIOTHOCTE

IlpakTnyeckne 3aHATHS

Vuamuecs paboTalor B ydeGHOH ayQHTOPHMH, TNPAMEHAIOT MOTYyICHHBIH
TEOpEeTHYECKUH Marepuan B TIPOIEcce NEMOHCTPAlUA OTITHYAIOIIEHCS
IUIOTHOCTH Y PA3IMYHBIX JKUIKOCTEH U TBEPIBIX TEI:

e CO3NaHME THPAMUIBI KUIKOCTEH (BOJA C CONBIO, MACIIO, CIIUPT);
JeMoHCTpals «GypH B CTAKaHE» C HCIIOb30BAHUEM acIIMPUHA,
JIEMOHCTpAIHsl MJIABAHUE anebCHHOB/KYPUHBIX S B BOX;

TIaBaHME M3I0OMa ¥ BHHOTPAJa B rasupOBAaHHOM BOJIE;
cO3/laHHe KapTE3HaHCKOro BOJOIA3a.
I'pynmosast paboTa 110 TeMe TIPOoeKTa

Onpenenenue
pasmepoB OONBIIKX U
MAJbIX Tell

Jlexknmun

O6cyxaenne NpuBGOPOB ¥ METOJIOB H3MEPSHHI:
MHKPOCKOII, TEJIECKOII, PyJIETKa, IITaHIeHIIPKYJIb, MEKPOMETD, NPHHLHII
NeHCTBHS JIATYMKOB PACCTOSIHMS, METOJ PsIIOB




IIpakTHYyecKHe 3aAHATHS

Vuampecss paboTaioT B y4eOHOH ayIUTOPHH, IPHMEHSIOT IIOJNYYeHHBIH
TEOpEeTHYECKH Y MaTepuall B MPOIIECCe H3MEPEHUHA Pa3MEPOB Tell:

e HabIIOCHHE YENOBCIECKMX BOJIOC, CTEKIMHHBIX mapukos d~ 0.1
MM, IIECYHHOK € TIOMOILBIO MHKPOCKOIIA;
M3MEpEHUE HaMeTpa IPOBOJIOKH C IIOMOIIBI0 MHKPOMETPa;
M3MEpEeHKe JUTMHBL, ITUPHHBI H TONIIMHEI JTHCTa A4,
M3MEPEHHE JHAMETPa IPOBOJIOKH M IIIEHA METOIOM PSITIOB.
M3MEPEHHE Pa3MEPOB KOMHATBI C MOMOLIBIO PYIETKH M JaTYUKOB
Vernier.
['pynmoBast paboTa 110 TEME IPOEKTa

TermnoBsie ABICHUA

JlekmuH

O6cyKnenue TOHATHH B TIPHOOPOB:
TEMIIEPATYPa, MOJEKYNbl; aOCOMOTHEIA HOJb TEMIICPATypPhl, IPalyCHUKH H
JATYNKH TEMIIEPATYPEI

IlpakTHYyecKue 3aHATHS

Vuanmecs paboraoT B y4eOHOH ayIHTOPHH, NPHMEHSIOT MOTyYeHHBIH
TEOpETHYECKH I MaTepHal B IPOIECCe H3MEPEHHS TEMIIEPATYPhl PasIHIHbIX
Tell:
e H3MEpeHHE TeMIepaTyphl 3€MIIH, CHETa H BO3JyXa B €CTECTBEHHEBIX
YCIOBHSIX;
e H3MEpEeHHe TEMIIEPATyphl TasHHS JbJ[a ¥ KHIIeHHUsT BOJBL
e W3TOTOBIEHHE XoloaHod cmecu (Temmeparypa i< 0°C) m3 comu U
b,
e I[IPUTOTOBIIEHUE «3EIIbA» U3 TEPETPETON KUAKOCTH.
I'pynnoBas paboTa 110 TeMe MPOeKTa

DneKTpudecKue
SBJICHHS

Jlexuuun

O6cyxaenne sBICHUH, TOHATUH, TPHOOPOB:
HMEKTPHIECKHHM TOK, STIEKTPHIECTBO, 3JIEKTpOOopHas MalluHa, MyIbTHMETD

IIpakTHYecKkHe 3aHATHS

Yuammecs paboTaroT B y4eOHOM ayIWTOPHHM, IPUMEHSIOT MOJIY4eHHBIH
TEOPETHYECKUil MaTepuan B MPOIECce HM3MEPEHHA  DNCKTPHIECKOTO
HAIPSHKEHUSA  U3TOTOBIIEHHS HCTOTHHKOB TOKA!
e H3MEpPEHHE HANPSUKEHHS B JNEKTPHYECKON CETH;
e H3MEPEHHE HaNPSHKEHUs OaTapeiiu;
e JeMOHCTpalus OGECKOHTAKTHOTO 3aropaHus dHeprocbeperaromel
JIAMIIBEI OT TUIA3MEHHOM JIaMIThI;
e u3roToBNeHHe Garapeiiku u3 kapTodens (TUMOHA) [UIA CBETOIHO/A;
e ofyueHue nalke MpoOBOMIOB.
['pynmnoast paboTa o TeMe IPoeKTa

Maruurasle SBICHHS

Jexknun

O6cysxkenne sBIeHU U TpEOOPOB:
MAarHHTHOE [oJIe 3eMJTH, YepHBIe | IIBETHBIE META/LIbI, MATHUTEL, KOMITAChHL.

IlpakTHYecKHe 3ANATHA

Yyampecs paboTaioT B y4eOHOH ayIHTOpHH, NPUMEHSIOT NOJNYYCHHBIH
TEOpETHHYECKHM MaTepuall B IIPOLECCE HM3MEPEHHS  DNEKTPHYECKOTrO
HaTpsyKEHUs] © M3TOTOBJIEHHA HCTOYHHKOR TOKA:
e  W3rOTOBIIEHHE 3EKTPOMArHHTA U3 TIPOBOJIOKH, GaTapeHKu 1 IBO3/A);
e W3yYeHME MAarHMTHOTO TONS C IOMOMNIBIO JATYHKOB Vernier:
«pa3sMHHAPOBAHWE» BOCHHBIX IOJIEH, HIPA B CTAKAHTHKH.
e jeMOHCTpaiys paboThl JUHAMO-MaIIHHEL.
I'pymmogas paboTa 0 TEME MPOEKTa

IToBepXHOCTHBIE

Jlexuun




SIBIICHUS B JKHIKOCTAX

O6cykacHue SBIEHUH U TPHOOPOB:
COODMIATONTHECS COCY/IB], TOBEPXHOCTHO-aKTHBHBIE BEIECTRA

IlpakTH4eckne 3aHATHA

Vyampecs paGoraroT B y4eOHOHW ayIUTOPHH, NPUMEHSIOT IOIy9YeHHBIH

TEOPETHYCCKAN MaTEepHal B IIpoLiecce HAOMOAEHUS KalHIUISPHBIX SIBICHAH]!
® [OIBEM YPOBHS XKUJKOCTH B KallMILISAPax;

JEMOHCTPALKS HEPOJIMBAHUS BOJIBI M3 IEPEBEPHYTON Oy TBIIKH;

PHCOBAHHE KPACKaM¥ Ha MOIIOKE;

HATsHKEHWE HUTKYM Ha MBUIBHOH IIJIEHKE,

U3rOTOBJIEHHE MBUTBHBIX ITy3BIpeil O0IBIIOro pasMepa.

I'pynnopas pabota o TeEMe IPOEKTa

BonHEL: CBET H 3BYK

Jdexnun

O6cyxnenue siBieHUi 1 TpuOOpOB:
CBET, 3BYK, MOJTHUSL, JIA3€Phl, TAaTIMKH OCBEIIEHHOCTH

IIpakTHYeCKHE 3aHATHS

Vuamuecs paboTaroT B y4eOHOW ayIUTOPHM, MPUMEHSIOT I[IOTyYCHHBIH
TEOpPETHUCCKA MarepHan B MPOIECCEe JEMOHCTPALMH ONTHYECKUX U
3BYKOBBIX SIBIICHHM:
® JIa3ephl pa3sIMYHOrO LIBETA;
e [POXOJXKICHHE CBETA 9ePe3 CBETOQUIBTPBI U IOISPU3ATOPHI, B TOM
qucie ans GoToKaMep; -
e ubpakiys cBeTa (pelerka);
e OTpaKeHHE W IPEJOMIICHHE CBETA Ha TPAHUIIE pa3ieNia IByX Cpe;
® W3MEpEeHHE OCBEIIEHHOCTH B IOMEIICHWH C NOMOIIBIO IaTIHKOB
Vernier;
® H3MEpPEHHUE MPEAesoB CILIIMAMOCTH YSTOBEKA.
I'pymmoeas paboTa 1O TeMe MpPOEKTa, IOAIOTOBKa K 3aIlldTe

ITPOEKTOB
BubparaonHas Jlexunn
THIPOMEXaHHKa OGceyskenue SBIeHUH 1 IpuOOpOB:

ppaiieHue, BHOpaunH, BHOPOCTEHIBI, APEOMETPHI,  BHCKO3MMETPEI,
TEHEPATOPBL, JIBUTATEIH

IlpakTH9ecKHe 3aHATHS

Vyamuecs paboraioT B y4eOHOH ayIMTOPUH, NPHMEHSIOT IIONY4YECHHBIH
TEOpETHYECKHIT MaTepuall B Ipoliecce NEMOHCTPAIHi MHAPOIMHAMHUISCKHX
SBIIEHUH:
¢ BOJTHBI HA IOBEPXHOCTH BOJEI,
e  SKCIIEPUMEHTEL CO CTPOOOCKONMYECKOM JIaMTION;
e pgalmojcHNUE 32 MaJieHUEM KaIUIM JKHIKOCTH Ha TBEPIAYIO MOMJIOKKY
C IMOMOIIBIO CKOPOCTHOM BHJIEOKAMEPHI;
® DKCIEPHMEHTHI C HEHBIOTOHOBCKOM KHIKOCTBIO.
['pynnogast paboTa 10 TEME IPOESKTa

3aBepuicHHue, 3amuTa
npoexToB. Pedrexcus

['pymmoBas 3amura [poekToB. OGCYkIEHHE IIOTYYEHHBIX PE3Y/LTATOB.
Pednexcust.

6. YcJoBHS peaIA3allHH NPOrpaMMbl

Kaapoesie yc10BHS PeajJH3aHHA MPOrPaMMbl

[IporpaMma peanusyercs caiamu Kadeap W TOApas/eNeHuil yHHBepcHTeTa, OONaNalolMMH
HeoOXOMMMBIMH H IOCTATOUHBIMY KaJpOBBIMH peCcypcamMu

TpeboBauns K KaJpoBbIM pecypcam:




* 3HaHKe BO3PACTHOMN Nearoruku U NCHXONOTHH,

* OMBIT paboThl C ACTEMH,

* OIBIT PEATM3ALIMK U YNIPABIEHHA [IPOCKTAMH;

* 3JHAHHUEC COBPGM&HHHX cpenc‘rB OLICHHBaHHUA,

° HGT[poI:lBHDCTB I'lpOd)eC-CHOHa.IIBHOFO pazsm*m neaarora.

KoMNeTeHIHH NeIaroraaeckoro paboTHHKA, peau3yIoero J0N0OTHATEILHYI0 00meobpasoBaTe/bHYI0
nNporpamMmmy:

+ obecrneuuBaTh YCNOBMS I YCIGLIHOW JESTENbHOCTH, TO3WTUBHOW MOTHBALMM, a TalKe
caMOMOTHBHpOBaHHs 00ydarommxes;

* OCYIIECTBATH CAMOCTOSTENBHBIM TOWCK M aHalu3 WH(OPMAlMM C IOMOUIBI0 COBPEMEHHBIX
MH(HOPMALIMOHHO- TIOMCKOBBIX TEXHOIOTHHA;

* OpraHM30OBBIBAT M CONPOBOKJATh Y4eOHO-MCCIENOBATENCKYID H TPOEKTHYHO [IESTENLHOCTD
06y4aiomuxcs, BLITOTHEHHE HMHM KOMAH/HOTO MPOSKTa;

* YMETh MHTEPMPETUPOBATH PE3YIIBTATEI JOCTHAKEHHH 00yHalommxCs;

* OPHEHTHPOBATLCS B COBPEMEHHbIX MH(MOPMALMOHHBIX TEXHOMOTHAX, B METO/[aX HCCIE0BAHHS,

« WMeTh HaBBIKM pa3paboTKM, MPOSKTHPOBAHMA, TECTHPOBAHMA C COBPEMEHHEIM MNPOTPAMMHBIM
ofecreueHnem,

* 3HATb OTKPHITOE MPOrPAMMHOE ObecredeHHe B 067acTh HHOPMALIMOHHBIX TEXHOTIOTHH;

paGoTaTh C TUMOBBIM TIPOrpaMMHBIM oGecriedeHHeM 11 paboT B 0671acTi HCCIIGAOBAHHH;

« IMETH NPe/ICTARNIEHHE 0 TEXHHIKE GE30MACHOCTH TpH paboTe B (hu3nteckoit nabopaTopuy.

MaTtepHajibHO- TEXHHYECKHE YCJI0BHS PeajiH3alHA NPOrpaMmbl
Dusuyeckoe u usmepumenvHoe 060pyo0osanue

1. Habop apeoMeTpoB;
2. KommiexT mTaureHupKyJIed H MUKPOMETPOB;
3. Amnanoro-nudposoit npeobpasoatens Labquest ¢ KOMIIEKTOM JaTYMKOB PaCcCTOSHHS,

TeMIIepaTyphl, MACHHTHOT'O T10TIS, CHJIBI, OCBEIICHHOCTH;
4, DnextpodopHas MallnHa,
5. KoMIUIEKT MyJILTHMETPOR,;
6. Kommiekr GaTapeek;
7. KoMmiekT HeoMMOBBIX MarHHUTOB;
8. Habop xomnacos;
9. JluHaMo-MaluHa,
10. Habop nasepos Majio#i MOIIHOCTH;
11. HaGop cBeTOUABTPOB U MONSIPH3ATOPOB;
12. KoMIIIEKT MUKPOCKOIIOB;
13. I'enepaTop 3BYKOBEIX CHTHAJIOB;
14, MexaHHYeCKHE H 2JIEKTPOIHAMIIECKHE BUOPOCTEHIH,
15. KoMmmiekT cTpobOCKONMYECKHX JTAMII,
16. CxopocrHas BUIEOKaMepa.

Hononnumenvroe obopydosanue
1. TlasyibHas CTaHIMSI, OJIOBOOTCOC, KTPEThS pyKa»;
2. OuKH 3aUMTHBIE, PECITHPATOPEI, 3alIATHAS OJekK/1a aHTHCTATHYIECKas, TIepIaTky X/0 ¢ [1BX;
3. CBY - meus,
4, KOMIUIEKT MEPHBIX CTAKAHOB, MEH3YPOK ¥ IIPOOHMPOK.
Annapamnoe u mexnuueckoe obecneyenue

1. Hoytdyk ¢ TOCTYNOM B HHTEPHET;
2. Awnanoro-uudposoi npeobpazosarens LabQuest;
3. TIpesentanuonHoe 060pyAOBaHHe (POEKTOP € 3KPAHOM) C BOSMOKHOCTBIO NOAK/IIOUCHHS K

KOMIIBIOTEPY.

Ipozpammnoe obecnevenue

—

LabQuest Viewer;
2. Ilaker oducroro I10.
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7. Tlpumepn! KeiicoB, HANPABJIEHHbIE HA YCBOECHNE PA3/IEJIOB IIPOrPAMMBI

Keiic 1. H3roroB/ieHHE BOI0JIa3a
Kareropus keiica: 6a30BbIH.
Mecro Keiica B cTpykType Moayns: IlnaBanue Tejl.

[Ipo6eMuas cuTyamus: MOXKHO JHM HM3TOTOBHUTH YCTPOMCTBO, KOTOpOE MO JKEIAHHIO
momne30BaTens OyIeT TOHYTh HJIH BCIUIIBATh B BOZE?
TTpuBA3Ka K IPEAMETHEIM 001aCTsSM 3HAHMS: (PU3NKA, TEXHONOTHS.
[enu keiica: [IpomykToBas — co3ganue BOL0IIA3A,
O6pasoBaTenbHas —3aKpeIIeHUEe 3HaH|H 00 YCIOBUSX IIaBaHMS TEIL.
Dransl peanu3aluy IpoeKTa: Keiic paccuuTan Ha 3 qaca paboThl.
JIOPOKHASI KAPTA KEMCA
Ortan paboTsl Lens Onncanne TInannpyembii
pe3yabLTaT
Brenenne O6ocHoBanHe Beenenne B npobieMaTHKy [TpucBoeHNe 3ama4u Kekca,
aKTyanbHOCTH PaboThl BbIOOP Halpas/IeHNs
HaJl 3a/1a4el KekHca paGoTs!

IMoarotosuTensHeld | OnpeneneHue Onpenensercs crvcok | Crucok  o0opynoBaHHs U
HeoOX0JUMOro oBopyIOBaHHs M PACXOAHBIX | PACXOJHBIX MATEPHAJIOB
obopynosanus MaTepHaoB, HeoOXOAUMBIX IS

M3rOTOBJICHHS BOLOJIA3a

Peanuzaruonnsiii | Msrotosnenne C nomompl  BeiOpanHoro | Pabowas Mozens Bomonasa

BOJIONA3a obopyaoBaHUs W3rOTaBIMBAETCS
BOJONA3 W TECTHpYETCs €ro
paboTocnocoOHOCTE

OKCNepTHBIA KomMMyHUKALHS ¢ | Obcyxmenne pesynbratoB | [lomydyeHHas — oKCmepTHas
IKCTEPTHBIM pabotbl, pedekcus ougHKa,  paspaboTaHHbIH
coobuiecTBOM TuTaH JansHeltero

pa3sBUTHA TIPOEKTA

Keiic 2. H3roroB/ieHHEe «OBONHON» DaTapeidku
Kateropus keiica: 6a30BBIA.
MecTo Ke#ica B CTPYKTYpe MOYJIst: DIEKTPHIECKHE SBICHUS.
[Tpo6IieMHas CATYALMs: MOJKHO JIH B JJOMAITHAX YCJIOBHAX CO31aTh HCTOUHHK TOKa?
[IpuBs3Ka K MPEMETHEIM 0GITaCTAM 3HaHUs: PU3AKA, TEXHOIOIUS.
Ilenu keiica: [TpoykToBas — H3TOTOBJIEHHE OaTapeHKH.

O6pazoBaTtenbHas —3aKpeIIeHHe 3HaHUH 00 3TEeKTPUYSCKUX SBICHHUSIX.
Drallsl pealTu3aliy NpoeKTa: Keiic paccuuTan Ha 3 qaca paboThL.

JIOPOKHAS KAPTA KEMCA
D1an paboTel Hens Onncanue Ilnarupyembii
pe3yabTaT
Brenenue O6ocHoBaHKE Beenenue B mpobneMarTuky IpucBoeHHE 3a1auM Kedica,
aKTyalnbHOCTH paboThl - BBIOOD HATIPABIIEHUA
Hap 3afaqei keica paboThl

[MoxrotoutensHeld | OnpeneneHne Omnpepensercs crmcok | Cnimcok obopynoBaHHs H
HeoOX0AMMOr0 00OpYIOBaHHA M  PACXOIHBIX | PACXO[HBIX MaTECpHaIoB
obopynoBaHHs MaTepHaoB, HeoOXOAUMBIX A
M3I0TOBNIEHUs Darapeiku
Peanuzaionnsiil | Msrotornenve C nomoweo  BoibpanHoro | Pabouas Mozenb
BOZLO/1A3a oGopynoBaHUs W3rOTaBIMBaeTca | baTapeiku
fatapeiika M TECTHUpyeTCs €ro
paboTocnocobHoCTL
OKCnepTHBIH KommyHuKaLus ¢ | Obeyxaenne pesynsTatoB | [TonydeHHas — sKcnepTHas
IKCIISPTHBIM paboTsI, pednekcus OueHKa, pa3paboTaHHbIN
COODIIECTBOM niaH najbHeHImero

pa3BUTHA [IPOEKTA
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