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ITACITIOPT ITPOI'PAMMObI
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KPATKASI AHHOTAIIUSA

JlomonHuTenbHas — 00IIeoOpazoBaTenbHas — OOIIepa3BUBAIOIIas —Mporpamma
€CTECTBEHHOHAYYHON HampaBjieHHOCTH «JHepreTuka» (mamee — Ilporpamma)
pazpabotana Ha ocHoBe DefepadbHOrO TOCYAAPCTBEHHOTO0 00pa30BaTEIBHOTO
CTaHIapTa OCHOBHOTO o00miero oOpa3oBaHUsl, MPUMEPHBIX TpeOOBaHWH K
o0pa3oBaTeNpHOM TpOrpaMMe OCHOBHOTO O0OIIEro oOpa3oBaHUs, COOTBETCTBYET
KOHIIENINH (peepaTbHOr0 MpOeKTa «YcCmex Kaxaoro pedeHKa» W BKIO4aeT 4
TEMaTUIECKUX MOTYJIS.

Peanmzamusi  mpencTaBiICHHOM  MPOrpaMMbl  TIO3BOJISIET ~ MHTETPUPOBATH
MOHMMAaHHWE  DJKOJOTHYECKHX,  €CTeCTBEHHOHAyYHBIX  TpoOJIeM,  MNPUMEHSThH
OMOJIOTMYECKHUE U XUMUYECKUE 3HAHUS B )KU3HHU.

[Iporpamma pa3paboTana ¢ yd4€TOM BO3PACTHBIX OCOOCHHOCTEH, HMHTEPECOB
KOHKPETHOM LIEJEBOW ayAMTOpUM, OOydaromuxcsi B 7-8 Kiaccax M CIOCOOCTBYET
Pa3BUTHIO IPOCTPAHCTBEHHOT0, aHATUTUYECKOTO MBIIIJIEHHUS] 00y4aroIUXCsl MIIaAIIEro
3BEHA.

MNOACHUTEJIBHAS 3AIINCKA

HanpagiieHHOCTH POTrpaMMbI: €CTECTBEHHO-HAYYHAsA

JIaHHBI KypC CYIIECTBEHHO PpacCHIMpSET KpPyro3op YdYallluxcsi, pacKpblBaeT
MaTepuaIbHble OCHOBBI OKPY’KAIOLIEro MHpa, aeT GU3NYECKYI0 KapTUHY Npupojsl. B
nporpaMMy BKJIFOYEHBI TPOTPECCHUBHBIC HAyudHble 3HAHUS ¥ IIEHHBIA  OIBIT
IPAKTUYECKOH JeATEeIbHOCTH YEJIOBEKa.

JononHuTenbHas o0eoOpazoBaresibHas o0UIepa3BUBaolias mporpamma

pa3paboTaHa B COOTBETCTBUH C:

o ®depnepanbHblii 3ak0H OT 29.12.2012 Ne 273-D3 «O6 obpazoBaHuu B

Poccuiickon @enepaunmn»;

e Vka3 IIpesunenta Poccutickoit @eneparun «O HaIMOHAIBHBIX HEIAX
pazButus Poccuiickon @eneparuu Ha nepuor Ao 2030 rogay;

e Konuenuus pazBuTHs JOMOJHUTEIbHOTO oOpazoBanus 10 2030 roga

(yrBepxaeHa pacnopsbkeHuem IlpasutensctBa PO ot 31.03.2022 Ne 678-p);



e Crparerus pazsutus Bocnutanus B Poccuiickoit denepanuu Ha NepUo 10

2025 rona (yrBepxaeHa pacnopsbkenueM [IpaBurtensctBa Poccuiickoit denepainuu ot
29.05.2015 Ne 996-p);

e [lman meponpustuii no peanuszauuu B 2021 - 2025 ronax Ctparerun

pa3BuTus BociuTanus B Poccuiickoit deaeparuu Ha riepuof a0 2025 rona (yTBepkKaeH
pacnopspkenueM [IpaButensctBa Poccuiickoit @eneparuu ot 12.11.2020 Ne 2945-p);
e [Ipuxa3z MunucrepctBa o6pa3oBanus u Hayku Poccuiickoit @enepanuu oT
23.08.2017 Ne 816 «O0 yrBepxknenun [lopsaka mpuMeHEHUsT OpraHU3aLMsIMU,
OCYILIECTBISIOLUUMU 00pa30BaATEIbHYIO JEATEIBHOCTD, 3JIEKTPOHHOTO 00Y4YEHHUS,
JUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUI TP peaTnu3alii 00pa30BaTEIbHBIX
Iporpammy;

e [Ipuka3z Munucrepcra npocsemenusa Poccun ot 09.11.2018 Ne 196 «O6
yTBepxaAeHuU [lopsiaka opraHu3ai U OCyIIECTBIEHUST 00pa30BaTEIbHOM

ACATCIBHOCTH I10 JOIIOJIHUTCIIbHBIM O6I[I€O6p&30BaT€JII>HBIM I[IporpaMmam»»;

o [Ipuka3z Munuctepctpa npocsemienus P® ot 03.09.2019 Ne 467 «O6
yTBepxkaeHuu Lleneroit Moienn pa3BUTHS pETUOHAIIBHBIX CUCTEM JIOMIOJIHUTEIHLHOTO

o0pa3oBaHUs JIETCH»;

e [Ipuka3 Munucrepcrpa [Ipocsenienus Poccuiickonn @enepanuu ot

30.09.2020 Ne 533 «O BHeCEHMH U3MEHEHUI B MOPSAOK OpraHU3aluN U
OCYILIECTBJICHUSI 00Pa30BaATEIBHOU ESITEILHOCTH MO JTOMOJTHUTEIHHBIM
00111€00pa30BaTeIbHBIM IPOrpaMMaM, YTBEPKICHHBIN Mpruka3oM MuHucTepcTBa
ITpoceemenus Poccuiickoit @enepanuu ot 09.11.2018 No 196x;

e [locranoBneHue [ TaBHOTO rocyapCTBEHHOrO CaHUTapHOTO Bpaya PO ot
28.09.2020 Ne 28 «O06 yrBepxaennn CII 2.4.3648-20 «CanurtapHo-
AMUIEMHUOJIOTHYECKHE TPEOOBAHUS K OPTaHU3aLMsIM BOCIIUTAHUS U O0YUYEHUSI, OTJIbIXA U
03JIOPOBJICHHUS IETEN U MOJIOJICHKN»;

e Crparerusi CONMAIBHO-APKOHOMUYECKOTO pa3BuTusa Camapckoil o0mactu Ha

nepuoA 1o 2030 roga (yrBepxkaeHa pacnopsibkenueM [IpaButensctBa Camapckoit

obmactu ot 12.07.2017 Ne 441);



e [lucemo MunuctepctBa oOpazoBanus u Hayku PO ot 18.11.2015 Ne 09-
3242 «O nanpasieHUH HHPopManum» (¢ «MeToAnYeCKUMU PEKOMEHAALMSIMU 110
IPOEKTUPOBAHUIO JOTIOJHUTEIBHBIX 00IIEpa3BUBAIOIINX POTrpamMM (BKIIIOUast

Pa3HOYPOBHEBBIE MIPOTPAMMBI)»;

e [IuceMo MuHHUCTEpCTBa 00pa3oBaHus U Hayku Camapckoit 00jacTu ot

30.03.2020 Ne MO-16-09-01/434-TVY (¢ «MeToauuecKuMu peKOMEHAIUSIMU TI0
MOATOTOBKE JOMOJIHUTEIBHBIX 00IIe00pa30BaTEIILHBIX 00IIEPa3BUBAIOIIAX TPOTPAMM K
MPOXO0XKICHHIO IPOLIEAYPHI SKCIEPTH3HI (TOOPOBOIBHON CepTUDHUKAIINAN) IS
MOCTICTYFOIIETO BKIIFOUCHUS B peecTp 00pa30BaTEeIbHBIX IPOrPaMM, BKIIFOUYCHHBIX B

cuctemy I[IDO0»).

e Ha ocHOBaHMM NMCbMa MUHUCTEPCTBA MPOCBeLIeHNs Poccuiickon

®deneparuu oT 15.04.2022 1. Ne CK-295/06 «Metoanueckue pekoMeHaanuu «O0
MCII0JIb30BAaHUU TOCYAApCTBEHHBIX CUMBOJIOB Poccuiickoit denepanuu npyu o0y4eHUH U
BOCITUTAHUU JIETEN U MOJIOJIEKU B 00pa30BaTEIIbHBIX OPTaHU3AIUSX, & TAKXKE
OpraHu3alMsIX OT/bIXA JIETeH U UX 03JI0POBIICHHUS B IPOrpaMMy ObLIT BKITIOYEH OJIOK
«3HAKOMCTBO C rOCYJapCTBEHHOW CUMBOJIMKOW

AKTYaJIbHOCTD!

JaHHBI Kypc (QOpMUPYET HayajdbHBIM OMBIT TBOPYECKOW EATETHHOCTH
y4aluxcs, pa3BUBAeT MHTEpPEC OOydYarolerocss K SKCIEPUMEHTY, HAYYHOMY IOUCKY,
CIIOCOOCTBYET CaMOOMPEIEICHUIO YYallluXcsi, OCO3HAaHHOMY BBIOOpY mpodeccuu.
Haubonee sppexTuBHBIMU METOJAMU ISl JOCTHXKEHUS JTAHHOTO pe3ysibTaTa SBISETCS
NPUMEHEHUE MHUPOBO3PEHUYECKOT0, UCCIEI0BATEIbCKOI0, HAOIIOAATENBHOTO MOIX0/1a.
VYuammecs Ha IPaKTUKE CMOTYT HCHOJIb30BaTh CBOM 3HAHUS 4YEPE3 pEILICHUE
MMO3HABATEIbHBIX, SKCIEPUMEHTAIIBHBIX U OJTMMIIUAIHBIX 3a7a4.

HoBu3Ha 1 oT/IHYMTEILHAS 0COOCHHOCTD

HoBu3Ha mporpamMmbl COCTOMT B JMYHOCTHO-OPUEHTHPOBAHHOM OOYYECHHH C
y4€TOM BO3PACTHBIX OCOOEHHOCTEW M BO3MOXHOCTeH ywamuxcs. Ha 3ansatusx pebsita
3HAKOMSITCS C JaOOpaTOpHBIM O0OpYJOBaHUEM, TPHOOPETAIOT HABBIKM pPadOTHI C
buzndeckuMu puOOpaMu, MOCYI0ON M y4aTcsi MPOBOJAUTH MPOCTEUININE YKCIIEPUMEHTHI

C coOJroIeHNeM MPaBWII TEXHUKU 0e30MacHOCTH. MarepHan MoCTPOeH OT MPOCTOTro K



CII0)KHOMY, TIO3TOMY PE3YyJIbTaTOM PabOThl yUAIIUXCsl SBJSIETCS y4acTHE B OJIMMITHAZAX
Y KOHKYypCax pa3jIMyHOro YpOBHSI.

JlesITeNbHOCTD KaXKJI0r0 YYEHUKA, OPraHW30BaHa TaKUM 00pa3oM, 4TOObI OH MOT
OLyTUTh CBOI0 YHHUKAJIBHOCTh M BOCTPEOOBaHHOCTH. JlaHHBIH Kypc cO37daeT
OJaronpUsITHBIE BO3MOYKHOCTH ISl Pa3BUTHUS TBOPUECKUX clIOcOOHOCTEN ydamuxcs. OH
IpEoiaraeT TECHYI CBA3b IPU HM3YYEHUUM MaTEeMaTHKH, XUMHH, HH(DOPMATHUKH,
¢bu3KKH, OMOJIOTUH CTIIOCOOCTBYSI TEM CaMBIM peaIU3allMi MEXIPEIMETHBIX CBsI3eH. JTO
NO3BOJIIET COEIUHUTh M OOOOIIWTH 3HAaHUSA, KOTOpBIE YYallMecs MOJIy4yalud Ipu
W3YYEHUU Pa3HbIX MPEIMETOB, CO3/IaTh Y OOYYAIOIIMXCS LEJOCTHOE MPEACTABICHUE O
IPUPOJIC U PUPOIHBIX SIBICHUAX.

IMenarornyeckas nejecoo0pPa3HOCTb 3aKJIHOYAETCH B TOM, YTO 0a30BbIi KypC
IIKOJIBHOW MpOTrpaMMbl MO (U3HMKE MpEeayCMaTpuBaeT J1abopaTopHble pabOThl, HO UX
SBHO HEIOCTaTOYHO, 4YTOOBl 3aMHTEPECOBATH YyYaIIMXCAi B CaMOCTOSITEIBHOM
IpUOOpPETEHNH TEOPETUYECKUX 3HAHUM U MPaKTUYECKUX YMEHHUM U HaBBIKOB. J{J1s1 3TOrO
B KypC BKJIIOYEHBl HaubOojee SpKUe, HarJsiAHble, WHTPUTYIOIIHE SKCIEPUMEHTHI,
CHOCOOHBIE YBJI€Ub U 3aMHTEPECOBAThH YUAIIUXCS PAKTUUECKON HAyKOH (pU3HUKa.

KonuyecTBeHHbIE  IKCIEPUMEHTHI  MO3BOJSIOT  MOJYYUTh  JIOCTOBEPHYIO
UHPOpPMAIMIO O MPOTEKAHUM TEX WJIM MHBIX MPOLECCOB, O CBOWCTBAaX BEIIECTB U HMX
OpUMEHEHHH B  OBITYy M MHpoMbllIieHHOocTH. Ha  ocHOBe — MOJy4YEHHBIX
HKCIIEPUMEHTAJIbHBIX JaHHBIX OOy4aeMble CMOTYT CaMOCTOATEIBHO J€NaTh BBIBOJBI,
0o000IIaTh pe3ynbTaThl, BBIABISATH 3aKOHOMEPHOCTH, YTO OJHO3HAUYHO Oyner
CIIOCOOCTBOBATH MOBBIIICHUIO MOTHBAIIUU OOYUYEHHSI IIKOJbHUKOB.

Iesns nporpammsi:

CdopmupoBaTh MNpeACTaBIEHUS O KayeCTBEHHOW CTOpPOHE (U3UYECKOTO
HKCIIEPUMEHTA U PEIlIeHUEe OJUMIMAIHBIX 3a7a4. Co3narh ycaoBus s popMUpoBaHUs
€CTECTBEHHO-HAYYHON T'PAMOTHOCTH Y COBPEMEHHBIX IIKOJIBHUKOB, IOCTPOUTD JINYHYIO

Y KOMaHJHYI0 UCTOPHIO yCIexa.



3agaun:

3agaum O3HakomuTeabHbIH ba3oBblil ypoBeHb | YIuyOJIeHHbIH
YPOBEeHb YPOBeHb

Oo0yuarouue - pacIIupUTH -cpopmupoBaTh - pa3BUTh  yYMCHHS
KpYyro3op yMEHHE paboTaTh C | CAMOCTOSITENIBHO
yyaluxcs 0 MUpe | BELIECTBaMH, UCKaTh,  OTOMUPATH,
BELIECTB; BBITOJIHSTD aHAJIN3UPOBATh,
- 00y4YMTh TEXHUKE | HECJIOKHBIE PEICTaBIIATD,
0€30MacCHOCTH IIPU | XUMUYECKUE nepesaBaTh
BBITNIOJIHEHUH OMBITHI, COOMIOAATH | UHPOPMALIUIO;
HKCIIEPUMEHTA; OpaBWJIa  TEXHUKU | - BBISIBUTH
- chopMUpOBaTh 0€30I1acCHOCTH; TBOPYECKHU
yMEHUs HaOmoAaTh | - cGOpMHPOBATH 0JIapEHHBIX
U OOBSICHATH HAaBBIKH 00yyJarommxcst u
dusnueckue BBITIOJIHEHHUS IOMOYb UM
SBJICHUS, MIPOEKTOB C MPOSIBUTH CEOS1.
MPOUCXO/ISIINE B U CITOJIb30BAaHUEM
npupoze, ObITY, UKT u uudposoro
JEMOHCTpPUpPYEMbIE | 00OPYI0BaHMUS.
YUHUTEJIEM.

Pa3BuBawmme | - CHocoOCTBOBAaTh | -pa3BUTh y | -pa3BUTh
Pa3BUTHIO IIKOJIBHUKA YMEHHE | HHTEIJIEKTYaIbHBIN
TBOPYECKUX BBIACIIATH TJIABHOE, | U TBOPYECKUI
CIIOCOOHOCTEM CYILIECTBEHHOE B | HOTEHLIMAII
oOy4Jaronmxcs; U3YYEHHOM JUYHOCTH;
- pa3BUBaTh MaTepuae, -pa3BUTH
HABBIKM U YMEHUSI | CPAaBHHMBATh, JIOTUYECKOE
MMOBEJECHUS B 000011aTh MBIIILICHUE npu
OKpY’KaroIen U3y4YEeHHbIE (PaKThI, | pEIICHUU
cpeze. JIOTUYECKU W3JIaraTh | SKCIIEPUMEHTAIBHBIX

CBOM MBICIM IIPH | 3a7a4 [10 XUMHH
pelIeHnH 3aay;

Bocnurare/ibHbI€ - BOCIUTATb - BOCIIUTATh - BOCIIUTATh YyBCTBO
YYBCTBO CaMOCTOSITENIbHOCTh | JIMYHOU
B3aMMOIIOMOIIIH, IIPU BBIMOJHEHUHU OTBETCTBEHHOCTH;
KOJUIEKTUBU3MA, paboThI; - BOCIIUTATh
yMmeHue padoTaTth B | - GOpMHPOBATH MNOHUMAHUE
KOMAaH/IE; HABBIKU peIICKCUU. | HEOOXOIUMOCTH

- IPUOOIIUTH K
310pOBOMY 00pazy
KHU3HU.

CaMOPAa3BUTHS U
caM000pa30BaHUs KaK




Bo3pacr nereii, yyacTBYIOIIUX B peajiu3aliMi NPOrpamMmbl: 7-8 KI1accel
Konnuectso nereit B rpymnme: 10 — 15 yenosexk.
Cpoxu peanu3zaunuu: rmporpamMmma paccuntada Ha 1 roa, oobem 108 gacos.
MeToabl U IpHEeMbl, HCIOJIb3yeMble IPU U3YUYEHUH Kypca
[Iporpamma npenycmaTpuBaeT NMPUMEHEHUE PA3IMYHBIX METOJOB W MPUEMOB, 4YTO
MO3BOJISIET cienaTh 00yueHue 3pGHEeKTUBHBIM U UHTEPECHBIM:

4+ CEHCOPHOTO BOCIIPHUSATHS (JICKIIUHU, IPOCMOTP BUICOPHIBMOB);

+ MpakTHyeckue (JrabopaTopHbIe PadOTHI, SKCIIEPUMEHTHI);

+ KOMMYHHKATUBHBIE (IUCKYCCHH, O€CEebl, POJIEBBIE UTPHI);

+ KOMOMHHPOBaHHbIE (CaMOCTOATENbHAs pabdoTa yyaluxcs, MpPOEKThl, HKCKYPCHUH,
TBOPYECKUE 3aJJaHHUS);

4+ IpoOIEeMHBIH (Co37aHKEe MPOOJIIEMHOM CUTYaIUN).
Ilenarornyeckue TeXHOJIOTHH, UCIIOJIb3yeMble B 00y4eHHH.

+ JINYHOCTHO — OPUEHTUPOBAHHBIE TEXHOJIOTUU

+ rpoBble TexHoIOrNM

+ TexHosorust TROPUECKOM NESTENBHOCTH

+ TexHon0rus uccne0BaTeNbCKON AeSITENbHOCTH

+ TexHOJIoTUsI METOOB MPOECKTA.
®opma oOyuyeHusi: OOyueHHE OCyIIEeCTBIsSETCS B O4HOM (opme. JlomomHUTEIBHAS
oO1ieo0Opa3oBareiibHasi OOIIepa3BUBaloIIasl MporpaMMa Mpu HEOOXOAUMOCTH MOXKET
OBITH peaIn30BaHa C TTOMOIILI0 COBPEMEHHBIX JIUCTAHIIMOHHBIX TEXHOJIOTUH.
@opMbl OPraHu3aluu AesiTeJIbHOCTH : UHIUBUIyaIbHasl, TPYIIOBas.
PesxxuMm 3ausaTHii: 3 akaJeMUYECKUX Yaca B HEJIEIIO.
3aHsaTus npoBoasTcs 2 pasza B Heaemo mo 45 munyT (1,5 akagemuueckux daca) C
nepepbiBoM Ha oTabIxX B 10 MunyT (CIT 2.4.3648-20)

JlononmuuTenpHas oOmieoOpazoBaTeibHasi OOIIepa3BUBAIONIAs MporpaMma TpH
HEO0OXOIUMOCTH MOXET OBITh pealin30BaHa C MOMOIIbI0 COBPEMEHHBIX AUCTAHIIMOHHBIX
texHosoruii. Ilpm nucraHnnoHHOW QopMe OOyYECHHS UTUTEIHHOCTH  3aHSITHS
cokpamraercs 10 15-30 MuHyT (B 3aBUCHMOCTH OT BO3pacTa OOydJaromuxcst u (popMbl

M0JIaYu MaTepuaja, ¢ yueToM camocTosTesibHoi padotsl) (CII 2.4.3648-20)



IHJIAHUPYEMBIE PE3YJIBTATbBI

O3HakoMHUTE/IBH ba3zoBbIii Yray0aeHHbIi
blii
JlnuHOCTHBIE - OLICHUBATD -OTBETCTBEHHOE —MOTHBAIUS
KU3HEHHbIE OOTHOIIIEHHUE K YYEHHUsI, YMEHHUE
CUTYyalluH C TOYKH YYEHHUIO, yOpaBiIsTh CBOECH
3peHUs TOTOBHOCTb U MO3HABATEIbHOMN
0e30macHoro CITOCOOHOCTH K eI TCILHOCTBIO,
o0paza >KMU3HU U CaMOpPa3BUTHUIO U KOMMYHUKATHBHA
COXpaHECHUS caM000pa30BaHUIO s
310POBbBS; Ha OCHOBE KOMIIETEHTHOCTh
- OLICHUBATH MOTHUBAIINH K B npoiiecce
HKOJIOTHYECKUI 00y4YEHHUIO U o0OpazoBaTebHON
pHUCK MIO3HAHUIO; YYBCTBO , y4eOHO-
B3aMMOOTHOIICHU I TOpAOCTH 3a UCCIIE0BATENbCK
YeJI0BEKA U XUMHYECKYIO HayKYy, ol u JApyrux
PUPO/IBI; OTHOILIEHUE K BHJIOB
TPy#Y, NEATEIIbHOCTH.
eIy CTPEMIICHHOC
Th, CAMOKOHTPOJIb U
CaMOOIICHKA;
OCO3HAHHOE U
OTBETCTBEHHOE
OTHOIIICHUE K
COOCTBEHHBIM
MOCTYTKaM,;
MeranpenmeTH - cpopMUPOBaAHBI - cpopMUPOBaAHBI - OCYUIIECTBIIATh
ble BIIQJICHUS YMEHHUS aHaian3 00bEKTOB C
HaBbIKaMU B3aMMO/ICHCTBOBATh BBIJICJIEHUEM
ONpEeNeIATh EIU c CYILIECTBEHHBIX U
U 3a]1a4H, OKPY’KAIOLTUMH, HECYIIECTBEHHBIX
BBIOMpATh BBITIOJTHSATH MIPU3HAKOB;
Cpe/acTBa pa3yInyHbIe OCYILIECTBIISATh
peanuzaiuu COIMAJIbHBIE POJIU; CUHTE3 KaK
MOCTaBJICHHBIX - pa3BUTHI YMEHHUS COCTaBJICHHE
LEJIEH, MIPUMEHSTh LIEJIOTO U3 YacCTEM;
OIICHUBATh MOJTyYEHHbIC - POBOJIUTH
pEe3yIAbTaThI TEOPETUUYECKHE CpaBHEHHE 1O
cBOEH 3HAHUS HA TPAKTHUKE. 3alaHHBIM
JIEATEIIbHOCTH; KPUTEPUSIM;
- cpopMUPOBaAHBI -yCTaHaBIIMBATh
YMEHUS NPUYUHHO —
BOCIIPUHHUMATh U CJIEICTBEHHbIE
nepepadbaThiBaTh CBSI3H.

HuH(MOpMaIHIO.




[IpenmeTHbIe MonyJibHbIA NPUHIUIT IOCTPOEHUS MPOTPAMMBI
MPEyCMATPUBAECTONMCAHUE IPEAMETHBIX PE3YJIbTATOB B
KaXJIOM KOHKPETHOM

®opma 00y4eHUS OUHAS

O3HaKOMHTEIBHBIN ba3oBbiit YrayOneHHbIN
(dbpoHTaIBHAS B MaJIbIX rpyInax WHIVBUyalIbHAS (TTapHas)

Cnoco0b1 onpenesieHusi pe3yJbTATUBHOCTH:

-  Hauanvuwtit kKonmponws (ceHmsaops) B BUIC BU3yaIbHOTO HAOIIOICHHS TIeJjarora 3a
cOOJIFOZICHUEM BOCIUTAHHUKAMHU TEXHUKHU O€30IMMacCHOCTH, MOBEJICHHEM MpPH padoTe ¢

MOCJEAYIOIIUM 00CYKJICHUEM;

-  Texywuii KoHmpoavb (6 meuenue 6ce20 y4eOH020 200a) B BUJE BU3YAIbBHOTO
HaOJI0JICHHS Te/Iarora 3a MpoIeCCOM BBITIOJHEHUS YYalIUMUCS MPAKTUYECKUX padoT,
IPOEKTOB, WHIWBUAYaJbHbIX  3aJaHUii, y4YacTUsd B MPEIMETHOM  Henele

CCTCCTBO3HAHMU,

- Ilpomesicymounwiit Konmpoe (memamuueckuii) B BUJie MpeIMETHON

JAUArHOCTHUKU 3HAHUA J€TbMU HpOﬁﬂCHHBIX TEM,

- HUmozoewiii konmpoiy (mait) B BUIC W3YUYEHUS W aHAIM3a NPOAYKTOB TpyJa
ydamuxcsi (IpoeKToB; cooOIIeHul, pedepaToB), mpoiiecca opraHu3alu paboThl Hal
MPOAYKTOM U JIUHAMUKU JTUYHOCTHBIX U3MEHEHUM.

Kpurepuu oneHky 3HaHUH, YMEHUH U HABBIKOB IIPH OCBOCHMHUIIPOTIPAMMBbI
JIy1st olleHWBaHUSI CHUCTEMbl 3HAHUHN MPUMEHsETCs 3-X OajulbHas mIKana (BBIIETSETCS TPU
YPOBHS: HW)KE CPEIHEro, CpeAHMM, BBIIIE CPEIHEr0) B MHTErpaluu ¢ 00pa3oBaTeIbHOU

cuctemori Class Dojo (URL - anpec: https://www.classdojo.com/ru-ru/), rae Kaxaplid u3

3apETUCTPUPOBAHHBIX OOYYAIONMIUKWCS BMECT€ C POJIUTEISIMH CMOXET OIEHUBAThH
pe3yJbTaThl CBOEH YCIIEBAaEMOCTH W YPOBEHb NMPUOOPETEHHBIX KOMIIETCHIIMM B paMKax
Kypca.

XapakTepuCTHKA YPOBHS 0CBOCHUS NPOrpaMMbl Kypca:

YpOoBEHbL OCBOCHHUS MPOrpaMMbl HUXKE CPEAHETO — 06yanOHlHﬁCH OBJIaACII MCHEC

yeM 50% mpeaycMOTpEHHBIX 3HAHHWM, YMEHUW W HABBIKOB, HCIBITHIBAET CEPHE3HBIC

3aTpyJHEHHUST TIpU paboTe ¢ y4eOHBIM MaTepuajioM; B COCTOSSHUM BBITNOJHATH JIMIIb



https://www.classdojo.com/ru-ru/

HpOCTGfIIHHG MMPAKTUYCCKUC 3a/IaHWA 11 1arora.

CpeaHuil ypoBeHb OCBOEHUS MPOrpaMMbl — OOBbEM YCBOECHHBIX 3HAHUM,

NpUOOPETEeHHBIX yMEHUHM U HaBBIKOB cocTaBisieT 50-70%; paboraer ¢ y4eOHBIM
MaTepHaJIOM C IOMOUIBIO ME€1arora; B OCHOBHOM, BBINOJHAET 3aJaHUsl Ha OCHOBE00pasIa;
yIOBJIETBOPUTENBHO BIaJCET TEOPETUUECKON HH(pOpMaIuelt o TeMaMKypca.

YpoBEeHb OCBOCHMS MPOrpaMMBl BBIIIEC CPEIHETO — yanHHﬁCH OBJIaACII Ha 70 -

100% mnpemycMOTpEHHBIM TPOTPaMMON yYeOHBIM TUIAaHOM; paboTaeT ¢ y4eOHBIMU
MaTepuajJaMi CaMOCTOSITEIbHO, HE WCHBITBIBAET OCOOBIX TPYIAHOCTEH; BBITIOIHSICT
MPAKTUYCCKUE 3aJaHusl C pealu3anuel COOCTBEHHBIX 3aMBICIIOB; CBOOOTHO BIAJCET
TEOpEeTHUeCKOW WHPOpPMAMEH TIO0 KypCcy, yMEEeT aHaIW3UpOBaTh W TMPHUMCHSTH
MOJIYYCHHYIO MH(OPMAIIUIO Ha MPAKTHUKE.

DopMbI KOHTPOJISI ¥ OJIBEAE€HUSI HTOTOB:
cobeceoBanue,
HaOII0JICHUE,
WHTEPaKTUBHOE 3aHSTHE;
aHKETHPOBAHUE,
BBITIOJTHCHHUE TBOPYCCKUX 3aIaHUMA,
TECTUPOBAHHUE,

IBpUCTHYECKas Oecena,

00yyaroIue Urpsl (J1e0Basi Urpa, UMUTALINS),

TECTUPOBAHUE,

KoH(epeHuus,

ydJacTHhe B KOHKypcax, OJIMMITHAIaX, BUKTOpUHAX, KOH(EPEHIIUSIX B TCUSHUE TOIa.
MOJITOTOBKA U 3aIIUTa MHAWBHUIYaTbHBIX TPOSKTOB 10 OCBOCHHUIO MOIYJICH;

IMOATOTOBKA U 3allUTa MHAWBUAYAJIBHBIX IIPOCKTOB B KOHIIC y‘IC6HOFO roaa.



Yuebnnlii mian (1 roa)

No Moynu mporpaMMmsbl KomnuecTBo yacos
Teopus IIpakTuka Hroro
1 DHepreTuka 10 28 38
2 Hanorexnonorus 8 19 27
3 Pemenue sxcrniepuMeHTanbHBIX 7 14 21
3a/1a4 1o (PU3MKe MOBBITTICHHOM
CJI0KHOCTH
4 Marunetusm 6 16 22
Htoro 31 77 108

Moayas Ne 1. «JHepreruxay.

HCJII)IO N3Yy4CHUA ﬂaHHOﬁ [IporpaMmsbl ABJIICTCA CHUCTCMATHU3AIINAA, O606HI€HI/IG )51

yrHY6HCHI/I€ 3HAaHUHU O criocobax I[MOJIYUYCHHA W HCIIOJIB30BAHMA SHCPIUU; IMPHUMCHCHHC

3HAHHUU B UCCJIEA0BATEIBCKOW U TPOEKTHOMN JAEATEIBHOCTH.

YpoBHU 3amayn MOIyst | [Ipornosupyemble Kpurepun [Ipumensem
OCBOCHUS NpeIMETHBIE oTIpeIeTICHUS METOIBI I
TpOTpaMMeT pe3yIbTaThl HPEAMCTHBIX TEXHOJIOTY
MOJTYJIS pe3yIbTaTOB
O3HAKOMMT - IPeIOCTaBUTh | - TEXHUKa -X0J1 Texnonoruu:
@IbHBIN nepBOHAYaJIbHbIE | O€30MAaCHOCTH NMPHU BBITIOJTHEHMUSI Pa3BHUBAIOIIETO
3HAHUS 00 | pabote c 7a00paTOPHBIX | 00yUYEHUS;
DHEPIreTUKE 71a00paTOPHBIMHU pabor; BHYTPUTPYIIIIO]
- IO3HAKOMUTH C | MaTepuajgaMu U -coomonenue | auddepeHumar
MpaBUIIaMU 000pyI0BaHUEM; paBHII JUTS OpTaHU3aIl
TEXHHUKHU TEXHUKH oOydeHust Hap:
0e301acHOCTH 0€e30MacHOCTH | YPOBHE, JIMYHO
pU IPOBEICHUU OpPUEHTUPOBAH!
1a00paTOPHBIX TEXHOJIOT U,
pabor; nejaroruka
COTPYIHHYECT
MeTtonab:
(dhpoHTaTBHAS
paboTa CyUmTS
HarJIsIHbIN,

CIIOBECHBIN M€
oOy4eHwusl.




0a30BbII -IIPOBOJUTH -OCHOBHBIC IOHATHUSA, | -XO[ Texnonorun
MPAKTUYECKUE OTHOCSIIHECS BBITIOJIHEHHUSA pa3BUBAOILICT
paboThI MO SHEPrETHKE. Ja00paTOPHBIX | OOYyYCHUS;
SHEPreTUKE. paboT JInaHocTtHO-
-coOroieHue OPUEHTHUPOBAF
MpaBuUI TEXHOJIOTHSI,
TEXHUKH Ilenaroruka
0€30MacCHOCTH | COTPYAHHYECT
MeTtomasl:
PENPOTYKTHUBE
METOJ;
BOCIPOU3BEE
MOBTOPEHUECT
JIeATEIILHOCTH
3aJaHUSIMIE]IA
MeTtozb! pa3Bi
CaMOCTOSTEIIb
YTIIyOJICHHBIN -1ICCJIEIOBATh - -X0JI TEXHOJOTHH
busndeckre HOCﬂeﬂ%BaTem’HOCTI’ BBITOJTHCHUS pa3BUBAIOIIICT
X0J1a pabOTHI;
MMOKa3aTelIn Aap ’ 1a00paToOpHBIX | OOyYeHUS,
-cO3/1aBaTh
SHEPreTUKHU pabor; BHYTPUTPYIIIC
HECJIOKHBIC
-coomonenne | auddepennua
MPOEKThl B
MpaBUII TUIS
paMKax
TEXHUKHA OpraHu3aluu
MPOJIBUKEHUS 110
O0e3zonacHocTH | OOy4YeHHs Ha

MOJIYJIO.

Pa3HOM YPOBH
JIMYHOCTHO-
OPUEHTHUPOBAE
TEXHOJIOT M,
reaaroruka
COTPYIHUYECT
aJanTHBHas
TEXHOJIOTHS.
Metonan!:
YacTU4HO-
IIONCKOBBIC HUJI
3BPUCTUYECKHU
TAKXKE TBOPYE!
HUCCIIeq0BaTeN
MIPOEKTHBIE.




Y4e0Ho0- TeMaTH4YeCKHUil IIaH MOAYJIA « JHEPreTHKA»

Ne Tema 3aHATUA KosuuecTrBo yacoB
Teopus | nmpakruka | Bcero | /lessiteibHOCTD
1 | OCHOBBI PHEPTETUKHU 1 1 2 HaoOmroneunue,
oecena, onpoc
2 | DieKTposHEepreTuKa 1 1 2 Habmonenue,
oecena, omnpoc
3 | TpagummonHast 1 4 5 Hab6nronenwue,
TETJIOOHEPTeTHKA IKCIIEPUMECHT
4 | BeipaOoTka TeniaoBou 1 4 3) Hab6nronenwue,
U DJIEKTPUYECKON IHEPTUU IS HKCIIEPUMEHT,
TOC Oecena
5 | Ucrounuku cBera. OTpakeHue 1 4 5 Ha6mronenwue,
CBeTa HKCIIEPUMEHT,
Oecena
6 | Oxosorus U 3HEProcOEepPEIKCHUE 1 4 5 Habmonenue,
beceza, onpoc
7/ | TonnvBHBIC JIEMEHTHI 1 3 4 Becena, onpoc
8 | BerpoBas sHepreTuka 1 2 3 Ha6mronenwue,
HKCIIEPUMEHT,
Oecena
9 | Dueprus 1 2 3 Hab6mronenwue,
HKCIIEPUMEHT,
Oecena
10 | buosHepreTuka 1 3 4 Habmonenue,
DKCIICPUMEHT,
Oecena
Htoro 10 28 38

Copepxanue nporpaMmbl 1 MOayJisi K JHEPreTHKA
Tema Ne 1. OCHOBBI JHEpPreTHKH.
Teopusa. Co3naHue npeaCcTaBICHUS O POU3BOJICTBE YHEPTHH; CPaBHEHUE 0COOEHHOCTEH
Pa3BUTHS SHEPTETUKU B SKOHOMUYECKH PA3BUTHIX U PA3BUBAIOIINXCS CTPAHAX; 3HAYEHUE
OTPACIIX B )KMU3HU YEIIOBEKA.
Ilpakmuka. BpinojaHeHUE NPAKTUUYECKON pabOThI

Tema No2. JneKTpOIHEPreTUKA.



Teopusi. 3HAKOMCTBO CO 3HAYEHUEM 3JIEKTPOIHEPIETUKH, FHEPrOCUCTEMAMU, BUIAMHU
ANEKTPOCTAHLINN. BiIMsHNE SJHEPreTUKU HA OKPYKAIOILIYIO CPENY.

Ilpakmuxa. BpInoJIHEHUE IPAKTUUECKON pabOThI

Tema Ne3. TpaauuuoHHAs TEIUIOIHEPreTUKA.

Teopusi. CBolicTBa yIiisl KaK KICTOYHUKA SHEPTUH, €TO IUIFOCHI U MUHYCBI, CTENIEHb
BO3JICVICTBUS YTOJIbHOM MPOMBIIUIEHHOCTH Ha OKPYKAIOUIYIO CPENY. DHEPIETUUECKHE
anbTepHatuBbl. He()Th Kak MCTOUHUK 3HEPrUH. bynyliee 3T0oro uCTOUHNKA, BO3MOKHAS
anbTepHatrBa. CBOICTBA MPUPOAHOTO ra3a B KAUECTBE UCTOYHUKA SHEPTHUH, OyayIiee
3TOr0 UCTOYHHUKA, BO3MOKHBIE AJIbTE€PHATUBBI. METO/ bl 3HEProcOepeKeHHsI, KOTOPbIE
MOYET UCIIOJIb30BaTh KAXKIbIN.

Ilpakmuka. BpinoaHeHNE MPAKTUUYECKON pabOThI

Tema Ne4. Boipa®oTka Ten10Boii 1 dj1eKTpudeckoi ynepruu aias TIC.

Teopusi. 3HaKOMCTBO C BHJIaMU TEIJIOBBIX 3JIEKTPUUYECKUX CTaHIIMNA, 000pyAOBaHUEM
TOC. CpaBuenue TOC u TOLI.

Ilpakmuka. BplnoaHeHUE NPAKTUYECKON pabOThI

Tema NeS. Uctounnku cBera. OTpakeHue cBeTa.

Teopus. Ocpelenue kak chepa sHepronoTpedneHus. Mcnoap30BaHne HOBBIX
TEXHOJIOTHUH ISl SKOHOMHUH SHEPTHH, CEMEMHOTO OI0/KETa M CHIKEHUSI BO3€HCTBUS Ha
OKPY’KAIOLLYIO Cpeny.

Ilpakmuka. BpinoaHeHWE NPAKTUUYECKON pabOThI

Tema Ne6. Ikos1orusi u IHeprocoepekeHne.

Teopus. PazBuTre HaBBIKOB 3HEprocOepekeHnsl. 3HAKOMCTBO € 3(h(PEKTUBHBIMU
croco0aMu IHEProcoOepeKEeHu.

Ilpakmuka. BvIoaHEHNE MPAKTUYIECKON pabOThHI

Tema Ne7. ToruiuBHBIE 3JIEMEHTbI

Teopusi. OCHOBHBIE TOIUIMBHBIE DJIEMEHTBI, UX IUIKOCHI 1 MUHYCHI.

Ilpakmuka. BbIoaHEHNE MPAKTUYIECKON paOOTHI.

Tema Ne§. BerpoBasi sHepreTnka

Teopusi. BerpoBas sHepreTrka Kak HCTOYHUK BO30OHOBIISIEMOI SHEPTHH, €€ IUIFOCHI U

MHHYCBI.



Ilpakmuka. BrinonHeHue NpakTUYeCKoi padoThl. ONBIT, AEMOHCTPUPYIOIIUN TPUHIIUTT
paboTHI BeTporeHeparopa (BeTpsKa).

Tema Ne9. CosiHeuHasi JHeprust

Teopus. CosHIe KaK ICTOYHUK 3HEPTHH, OMBIT 110 UCIIOJI30BAHUIO SHEPTUH COJIHIIA.
[11r0ChI 1 MUHYCBI 3TOI0 UCTOYHHKA, €T0 OCOOEHHOCTH.

Ilpakmuxa. BpinoiHEHUE TPAKTUUECKOM pabOTHI.

Tema Nel0. buosnepreruxa.

Teopus. buosHepreTuka Kak KICTOYHUK BO30OHOBIIsIEMOM sHeprun. Bo3moxkHOCTH
HCIIOJIb30BaHUsI OMO3HEPIE€TUKU B PETHOHE.

Ilpakmuka. BplnoaHeHUE NPAKTUYECKON pabOThI

Monyab Ne 2. «HaHOTEXHOJIOT HsD)

I.[e.m; - C(bOpMI/IpOBaTI) 3HaHUA O TCINUIOBBIX IIpOoHOCCCax H ABJICHHAX B IIPUPOIC,

OKCIICPUMCHTAJIbHO JOKAa3aTb pa3HOO6paSI/I€ (1)I/ISI/IT‘I€CKI/IX SIBIICHUM Pa3BUTb HABBIK

dbopMyIHpOBaHUS TUTIOTE3 U BHIBOJIOB HA OCHOBE PE3YyJIbTATOB AKCIIEPUMEHTA.

YpoBHH 3agaun MOyt [Ipornosupyemsle Kputepun [Tpumer
OCBOCHUS [pEAMETHBIE OTIpEICIICHUS METO.
pOrpamMMBbl pe3y/IBTATEI MPEAMETHBIX TEXHO:
MOTYJISI pe3yJIbTaTOB
O3HAKOMUT - IPEJ0CTABUTD - TEXHHUKA -X0J1 Texnomnoru
@TbHBIN NepBOHAYATLHBIC 0e30macHOCTH MPU BBITIOJIHCHUS Pa3BUBAIOIL
3HAHUSA 0 pabote ¢ 71a00paTOPHBIX | 00YUYEHUS;
duznuecKux 71a00paTOPHBIMH pabor; BHYTPUTPY!
SIBJICHUSX MaTepuaiaMu U -coomonenne | quddepeHr
- IO3HAKOMHUTh C o0opy10BaHUE M; paBUI JUTsl OpraHu
npaBUIaMu TEXHUKU OOyJCHHS 1
TEXHUKHU 0€30MacHOCTH | YPOBHE, JIU
0e30MacHOCTH MPU OpPUEHTHUPO
MIPOBEICHUH TEXHOJIOT U
71a00paTOPHBIX MEearOruKe
pabor; COTpyHU"
MeTtonsbr:
bpoHTAaB]
paboTa cy!
Har s IHbI]
CJIOBECHBI
00y4eHus.




0a30BbIi

AKCIIEPUMEHTAIILHO
JI0Ka3aTh
pazHooOpasue
bu3uIeCKuX
SIBJICHUM.

-OCHOBHBIC ITIOHATHA,
QJICKTPOIJICHCPIrCTUKE

-X0J1
BBITIOJTHCHHS
71a00paTOPHBIX
pabot
-cOOJIFOIEHHE
TIPABHII
TEXHUKU
0€30MacHOCTH

TexHoJI0T]
Pa3BUBAIO]
00y4eHUS;
JIngHoCTH
OPUEHTHUPC
TEXHOJIOTF
Ilemarormi
COTPYIHU"
MeTobl:
peNpOyK”
METO/;
BOCTIPOU3E
MTOBTOPEHI
JIESATEIILHC
3aJIaHUSAM
Metonsl p
CaMOCTOSIT

yriyOJIeHHBIN

dbopmynrpoBaHUs
THIIOTE3 U
BBIBOJIOB Ha
OCHOBE
pe3yIbTaToB
HKCIIEPUMEHTA

-TI0CTIEA0BATEIILHOCTh
X0J1a pabOoTHI;
-C0O3/1aBaTh
HECJIOKHBIC

MPOCKTHl B

paMKax
IIPOJIBUKEHUS 110
MOJTYJTIO.

-X0JI
BBITIIOJTHCHUS
71a00paTOPHBIX
paoor;
-cOoOJII0ICHNE
IpaBUI
TEXHUKHU
0e30ImacHOCTH

TEXHOJIOTY
Pa3BHUBAIO]
00yUYeHHUS;
BHYTPHUTL)
muddepen
TS
Oopra”u3an
o0y4eHus
Pa3HOM yP
JTMYHOCTH(
OPHUEHTHP(
TEXHOJIOTY
IeJaroruk
COTPYJIHH
aJIal TUBHE
TEXHOJIOTY
MeTtoabr:
Yactuuno:
TTOMCKOBBI
3BPUCTHYE
TaK)Xe TBO
HCCJIEI0BA
MIPOCKTHBI




Y4eOHo- TemaTH4yecKuil miian moxayJisa « HanorexnoJsiorus»

Ne Tema 3aHaATHSA KosuyecTBO 4yacoB
Teopusi | mpakTuka | Bcero | JleaTeJbHOCTH

1 | Beenenue B HAHOTEXHOJIOTHUH. 1 3 2 HaoOmronenue,
OCHOBHBIC TEPMHUHBI U TIOHATHS oecena, onmpoc

2 | BaxHeiimme OTKpBITHS B 1 3 2 HaoOmroneunue,
00J1aCTH HAHOTEXHOJIOTHH. oecena, ommpoc
Hcropuueckue acrieKThl.

3 | MeToasl HCCICAOBAHUI U 1 4 5 Hab6monenue,
M3MEpPEHNN DKCIIEPUMEHT

4  [Ipou3BoACTBO U MOTpeOICHNE 1 2 3 Habmonenue,

DIIEKTPOIHEPTUN IKCIIEPUMEHT,
Oecena

5 | IlocnenoBarenbHOE U 1 2 3 HaOmroneunue,
napajuieIbHOEe COSTUHCHHE AKCIIEPUMEHT,
AJICKTPUUYECKUX TIeTei Oecena

6 | UHCcTpymMeHT, mpucnocoOaeHus 2 2 4 3aHsTHE HA
Y MEXAHWU3MBI, UCTIOJIb3YEMBIE 6aze HHXT
TIPH DJIEKTPOMOHTAKHBIX
paboTax.

7/ | OcBoeHHE MPUEMOB MOHTa)Ka 2 2 4 3aHsTHE HA
AJIEKTPUYECKUX CXEM 6aze HHXT
OCBEIIICHUS.

Htoro 9 18 27

Conepsxxkanue nporpammbl 2 moayJs «HaHoTexHo10russ»

Tema Nel. BBeaenune B HaHOTeXHO10TUM. OCHOBHbIC TEPMUHbI U TOHATHS.

Teopusi. DopMupoBaHue CUCTEMbI TOHATUN B 0071aCTH HAHOTEXHOJIOTUH U

HaHoMatepuasioB. OnpeiesieHne MECTa HAHOTEXHOJIOTUN B OT€YECTBEHHOMN

IMPOMBIIIJIICHHOCTH. VcTaHoBiIeHHE 3aBUCHMOCTH CBOMCTB OOBEKTOB OT X pPasMCcpoB

Ilpakmuka. BvIoIHEHNE MPAKTUIECKON paOOThHI

Tema Ne2. Ba:xneiimue oTKpbITHS B 00J1aCTH HAaHOTeXHOJ10rui. McToprueckue

ACIIE€KTbI.

Teopusi. 3HaKOMCTBO y4YaIIUXCSl C BAXKHEUIIMMHU 3TarlaMy B HICTOPUU PA3BUTHUS

HaHOTeXHOHOFHﬁ; XapaKTCPUCTUKA 3HAYMMOCTH SKCIICPUMCHTA JJII HAYYHOI'O OTKPBITHA,

POJb OTCYCCTBCHHBIX yLIéHBIX B Pa3BUTHH HAHOIIPOMBIIIJICHHOCTH

Ilpakmuka. BvIoIHEHNE MPAKTUYIECKON PaOOTHI




Tema Ne3. MeToabl uccjie10BaHUI U U3MeEPEHUI.
3HAKOMCTBO C COBPEMEHHBIM HHCTPYMEHTAPUEM UCCIIEAOBAaHUS HAHOOOBEKTOB;
000CHOBaHUE HEOOXOIUMOCTH TPUMEHEHUSI CUCTEMBI €CTECTBEHHO-HAYYHBIX 3HAHUU B
00J1acTH HAHOTEXHOJIOTUA.
Ilpakmuxa. BpInoJIHEHUE IPAKTUUECKON pabOThI
Tema Ne 4. IIpou3BoacTBo U NOTPedJIEHNE YJIEKTPOIHEPTUH.
Teopua. ATOMHBIE  D3JEKTPOCTAHIMHU. [ MAPOINEKTPOCTAHLUMU.  IDKOJIOTHMYECKAs
0€30MacHOCTb U MOCJEICTBUS aBapHil.
Ilpakmuxka. TloydeHue 3J€KTPOIHEPTUH B JIAOOPATOPHBIX YCJIOBUSIX M MU3MEPECHHUE €€
OCHOBHBIX IMOKa3aTEIEeH.
Tema Ne 5. TlocnenoBarenpHOE U apajuieNIbHOE COEAUHEHUE AJIEKTPUYECKUX LIETIEH.
3ansarue Ha 6aze HHXT

Tema Ne 6. UHCTpyMeHT, NPUCIIOCO0JIEHUSA U MEXaHU3MbI, HCIIOJIb3yeMble NPHU

3JIEKTPOMOHTAKHBIX padoTax.
3ansatue Ha 6aze HHXT
Tema Ne 7. OcBoeHHe NPHUEMOB MOHTAKA JJIEKTPHUYECKHUX CXE€M OCBECIICHHSI.

Jaagarue Ha 6aze HHXT.

Moayab Ne 3. «Pemenne 3kcriepuMeHTAJIbHBIX 32124 0 (U3MKe MOBbIIIEHHON
CJIOKHOCTH»

Heabr — cdopMmupoBaTh HAaBBIK PEIICHUS PACUYETHBIX, JIOTHYECKUX W

AKCIEPUMEHTANIbHBIX 3aJ1a4, OIEHUTh MHOTO00pa3ue MPUPOAHBIX U (PUBHMUECKUX

HBHGHHﬁ, HAay4YUuTb (bOpMy.HI/IpOBaTB TuIoTE3bl U ACJIaTh BBIBOAOB Ha OCHOBAHHUH

pacyeTos.
YpoBHHU 3aauu MOYJIS [Iporuosupyemsle Kpurepuu IIpumense
OCBOCHHS IpEIMETHBIE ONPEACICHUA METO/IbI
porpam
porpaMMbI pe3ynbTaThl TIpEAMCTHBIX TCXHOJIOI
MOLYJISA pe3yIabTaTOB




O3HAKOMHUT
@ILHBIN

- IPEIOCTABUTH
nepBOHAYAIIbHBIC
3HaHUSA B
obnactu
pelIeHus 3a1aq
10 (PU3BUKH.

- IO3HAKOMHUTH C
OCHOBHBIMU
METOIaMH
pereHus

-3a71a4H
MEXaHUYECKOE
NIBIDKCHHE, CUJIa
TOKa, SJIEKTPUIECKOE
1 MarHUTHOE MOJIE.

-X0J1
BBITTIOJTHEHUS

PCHICHUA 3a1a4

TexHonoruu:
Pa3BUBAIOILET
o0yueHus;
BHYTPUTPYTITIC
muddepenime
JUISL OpraHu3al
oOy4eHHs Hayf
YpOBHE, JTUYH
OpHEHTHPOBAl
TEeXHOJIOTHSI,
Mearoruka
COTPYTHHYEC
MeTtonbi:
dbpoHTanbHAas
pabota cyuw
HarJIsJHbIN,
CJIOBECHBIH M
00yueHus.

0a30BbBIN

-pacuer
OCHOBHBIX
buznyecKux
XapaKTEPUCTHK

-OCHOBHBIE TIOHSTHSI,
OTHOCSIITECS K
bu3nIeCcKUM
3aa4am

-XO0d PCIICHHA

3aza4

Texnoyoruu
pPa3BUBAIOLLE
o0yueHus;
JImaHocTHO-
OPUEHTHPOBA
TEXHOJIOTHS;
Ilegarornka
COTPYHHUYEC
MeTonnl:
PEIPOAYKTHE
METO/;
BOCITPOU3BE/T
TMOBTOPEHUEC
JIESATEIILHOCT!
3aJIaHUSM IE]T
Mertonp! pasi
CaMOCTOSTE]




yTIyOJICHHBIN

-HCCTIEIOBATh
BEIIIECTBA,
OKpY>KaroIue
HAC 110
KPUTEPHUSIM
bu3nIeCKUX
XapaKTEPUCTHK

[IOCJIEI0BATEIbHOCTD
X0J1a pabOThI;
-c03/1aBaTh
HECJI0KHBIE
MPOCKTHI B
pamMKax
MIPOJIBKDKCHHUS 110
MOIYJIIO.

-X0]1 TEXHOJIOTHH
BBITIOJTHCHHS pa3BeBaroIIIe!
7a00paTOPHBIX | OOYUCHHS;
pabor; BHYTPUTPYIIT
-cOOJIIOIEHHE nuddepeniy
TIPABHII TUTST

TEXHUKU OpraHu3aIHY

0e30macHOCTH | OOYYEeHHsS He
pPa3HOM YpOB
JIMYHOCTHO-
OPUEHTUPOBE
TEXHOJIOTHSI,
Iejaroruka
COTPYJHHUYEC
aJIalITUBHAS
TEXHOJIOTHS.
MeTtoapl:
YacTtuyHO-
TIOMCKOBEIC W
ABPUCTHYECK
TaK>Xe TBOPY
HCCJICJIOBATE.
MIPOCKTHBHIE.

Y4eOHO- TeMaTHYECKUH IUIaH MOAYJIA «PeleHue 3KkcnnepuMeHTAIbHbBIX

3a1a4 o (pu3HuKe MOBbIIMICHHOH CJI0KHOCTH

Ne Tema 3aHATHA KoJsinuecTBo 4acoB
Teopusi | npakTuka | Becero | JlesiTeJIbHOCTD
1 | U3smepenue pusndeckux 1 2 3 Hab6mronenwue,
BEJIMYHH B (PUBHKE. becena, onpoc
2 | MexaHu4eckoe IBM)KCHHE. 1 2 3 Pemenue
3ajay, Oecena,
onpoc
3 | Cuubl B ipupoe. 1 2 6 Habmonenue,
AKCIIEPUMEHT
4 | Mexanunueckas padoTa. 1 2 3 Ompoc,
pelnieHue
3aja4, Oecena
5 | Metposoruueckue 1 2 3 3aHATHE Ha
XapaKTEPUCTUKU CPEICTB 6aze HHXT
M3MEpPEHUH
6 | [Ipubops! st u3MepeHus 1 2 3 3aHATHE Ha
JABJICHUS, TEMIIEPATYPHI, 6aze HHXT




YPOBHSI.
7 | DAEKTpUUECTBO U MAarHUTHOE 1 2 3 HaoOmronenue,
oJjie HKCIICPUMEHT,
Oecena
Hroro 7 14 21

Coaep:xanue nporpammbl 3 MoayJisi «Penienne 3kCnepuMeHTAJbHBIX 32124 110

(pusuKe NOBBILIEHHOM CJIOKHOCTH.

Tema Ne 1. U3mepenue pu3nvecKux BeJUYHH.
Teopus. Buapl GU3NUECKUX BEIMYUH U UX €ITUHUAIIB U3MEPEHUS.
Ilpakmuka. VI3mepenue maccol, 00beMa, IJIOTHOCTH, Pa3MEPOB Tea.

Tema Ne 2. Mexannuyeckoe IBHKECHHE.
Teopus. I1yts. Ilepemenienne. PaBHoMepHOe nBHKEHUE. CKOPOCTh. Y CKOpPEHHE.
Ilpakmuxka. PemieHue pacy€THBIX 3a7a4 IO MEXAHUKE.
Tema Ne 3. Cuaibl B ipupose.
Teopua. Cuna TsHKECTH, CUila YIIPYTOCTH, CHJIa TpeHus. 3akoH ['yka.
Ilpakmuka. Peiuienne pacy€THBIX 3a/lad HA pPacyeT CHIIbl TSHDKECTH, YIPYTOCTH, CHIIbI
TpeHuUsl. IKCIEPUMEHTAIILHOE MOATBEPKIECHNUE PACUETOB.
Tema Ne 4. Mexanuveckas padora.
Teopusa. MonrHocts. DHeprusa. ['paduku 3aBUCHMOCTH CWJIBI OT TMEpEMEUICHUS HU
MOIIHOCTH OT BPEMEHHU.
Ilpakmuka. PerieHne oMMIIMaAHbIX 3a/1a4.
Tema Ne 5. Metposiornueckne XapakTEPUCTUKH CPEICTB U3MEPEHUM.
3ansTue Ha 6aze HHXT.
Tema Ne 6. [Ipubopsb! 14151 U3BMEPEHUS AaBICHUS, TEMIIEPaTyphl, YPOBHSI.

3anstue Ha 6a3e HHXT.

Tema Ne 7. JnekTpu4ecTBO 1 MATHUTHOE T0JI€
Teopua. Onextpuueckuii TOK. VcTouHUKM siekTpuueckoro Toka. Cuiia  ToKa.
Hanpsbkenue. MarautHoe nosne. CuioBble TMHUA. MAarHUTHOE MOJIE€ KaTYIIKU C TOKOM.
DJIEKTPOMATrHUTHI.

Hpakmuka. Pemenue OKCIICPUMCHTAJIbHBIX U OJIMMIIMAHBIX 3a7a4.



Moayab Ne 4. «MarneTuzm»

He.]'[b - C(l)OpMHpOBaTB 3HAaHUA O MArHUTHBIX ABJICHUAX WU ABJICHHUAX JJICKTPHU3allUH TCII,

AKCIIEPUMEHTAJILHO J0Ka3aTh pa3HoOoOpasue (PU3WYECKUX SBICHUN Pa3BUTh HAaBBIK

q)OpMYJ]I/I]:’)OBaHI/ISI T'UII0TC3 U BBIBOJOB HA OCHOBC PC3YJIbTATOB 3KCIICPUMCHTA.

YpoBHU 3agaun MOITyIst [Iporuo3upyemeoie Kputepun [Tpume

OCBOCHUS NpeIMETHBIE oTpeeNeHUs METC
IpOrpamMmbl PEIMETHBIX

P y OII)[ o pe3ynbTaThl p123§J'IBTaTOB TEXHO

O03HAKOMUT - IPEJIOCTABUTh - TEXHUKA -X0J1 TexHosor!

@IbHBIN NepBOHAYAJIbHbIE 0e30MacHOCTH MPU BBITIOJIHEHUS pa3BUBAIOL

3HAHUSA B pabote ¢ 7a060paTOPHBIX | OOYUYECHHUS;

oOnacTu 71a00paTOPHBIMHU pabor BHYTPUTD)

MarHUTHOTO MOJIs MaTtepuaiamMu u muddepen

o0opynoBaHUEM JUTsl OpraH

o0y4eHus

YpOBHE, JIk

OPHUEHTHPC

TEXHOJIOTH

MeJIarOruK

COTpY/IHU

Metonsr:

bpoHTaE

paborta cy

HaTJISTHb

CJIOBECHB!

00y4eHMUs




0a30BbINA

AKCIIEPUMEHTAILHO
JI0Ka3aTh
pazHooOpasue
bu3uIeCKUX
SIBJICHUM

-OCHOBHBIC ITIOHATHA,
OTHOCAIIUECA
MaracTu3m

-XOJ] pEIICHUS
3aja4

TexHoJor
Pa3BHUBALC
00yueHus]
JIngHOCTI
OPUEHTHP
TEXHOJIOT
Ilenarorwu
COTPYIHU
MeTobI:
PENPOYK
METO/;

BOCIIPOM3
MMOBTOPEH
JIeATEIIbH
3aJIaHUSM
Metonpl |
CaMOCTOS

yrayOJaeHHbIN

-HCCIIeIOBATh
BEIIECTBA,
OKpY>KaroIlye Hac
0 KPUTEPHUSIM
buznyecKux
XapaKTEPUCTHK

MOCJIEI0BATEIFHOCTh
X0J1a pabOoTHI;
-C03/1aBaTh
HECJIOKHBIC
IPOCKTHl B
pamMKax
TIPOJIBIKCHUS 110
MOTYJTIO.

-X0JI
BBITIIOJTHCHUS
1a00paTOPHBIX
paoor;
-cOoOJII0ICHHE
IpaBUI
TEXHUKHU
0e30ImacHOCTH

TEXHOJIOT
pa3BEBaro
00y4eHMUs
BHYTPUTD
muddeper
TS

OopraHu3sal
00y4eHMUs
Pa3HOM V]
JIMYHOCTH
OPHUEHTHUP
TEXHOJIOT
MeJaroru
COTPYJHH
aJarTUBH
TEXHOJIOT'
MeTtoabr:
YacTtuuHc
TTOMCKOBB
3BPUCTUY
TaKXXe TB(
HCCJIEI0B
MIPOCKTHb




Y4eOHo- TeMaTH4YeCKuil IJIaH MOAy I « MarHeTusm»

Ne TeMa 3aHATHA KoaunuyecTBO 4acoB
Teopusi | mpakTuka | Bcero | JleaTeJbHOCTH
1 | SABneHue >IeKTPU3ALMH TEI 1 2 3 HaoOmronenue,
Oecena,
AKCIIEPUMEHT
2 | MarguTHoe 110J1€. 1 2 3 HaoOmroneunue,
becena, onmpoc
3 | ITocTossHHBIE MArHHUTEL. 1 2 3 Hab6monenmue,
AKCIICPUMECHT
4 | [Iputspkenue 3emiu. 1 2 3 Habmonenue,
IKCIIEPUMEHT,
Oecema
5 | Dkekypeus B punman CamI' TV, 1 2 3 DKCKypcHst
6 | [logroroBka u 3amura 1 6 7 3ammura
IIPOCKTOB MIPOCKTOB,
omnpoc, becena
Htoro 6 16 22

Tema Ne 1. SIBiieHue dJIeKTPU3ALUH TeJl.
Teopua. Onextpuzauus. JI[Ba poma 3apsaoB. BzauMojaelcTBHE 3apsHKEHHBIX — Tell.
[IpoBOOHUKM ¥ JOHUAJIEKTPUKHU. OJEKTPUYECKOE Ioje. JlenrMMOCTh 3JIEKTPUYECKOTrO
3apsaa. DnekTpoH. CTpoeHrne aTOMOB
Ilpakmuxka. lloctpoeHue Mogaener aroMoB. M3yueHue sBIEHUs DJJIEKTpU3ALUU HaA
MPUMEPE PaA3IMUYHBIX BEIIECTB.
Tema Ne 2. MarauTHoe mnoJie.
Teopusa. MarautHoe mone. CulOBbIE JUMHUKA. MarHuTHOE TOJE€ MPSAMOTO TOKA.
MarauTHOE MoJie KaTyIIKu ¢ TOKOM.
Ilpakmuxa. JKCIEPUMEHTHI C MArHUTHBIM TOJIEM.
Tema Ne 3. IlocTossHHBIE MATHUTHI.
Teopus. Bunbl MarHuToB. JleMCTBUE MATHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.
Ilpakmuxa. JKCIEPUMEHTBI C MATHUTAMHU U MArHUTHBIM TIOJIEM.
Tema Ne 4. IIpursxenue 3emiin.

Teopuﬂ .Marautnoe noje 3eMJIM 1 €T0 BIMSHUE HA 340POBLC UCIIOBCKA



Ilpakmuka. JKCIEPUMEHTAIILHOE ONPEEICHHUE BIUSHUSA MAarHUTHOIO OJIS1 HA OPTraHU3M
yenoseka. Pemenue 3amay.
Tema Ne 5. Jkekypeus B puiman CamI'TV.
Muponosa 5, punman CamI ' TV.
Tema Ne 6. IToaroroBka u 3an(uTa NPOEKTOB.
Br160p TeMatuku npoektoB. [locTpoenue xoaa BeIMoIHEHUS padoT. 3amuTa IpOEKTOB.
IIpuMepHBbIe TeMbI IPOEKTHBIX padoT Mo (pu3uKe
Binsane MexaHnyeckoi paboThl HA OPraHr3M IIKOJbHUKA.
BisiHue HeBECOMOCTH Ha KU3HEAECATEIbHOCTD OPraHU3MOB.
3aBHUCUMOCTB CUJIbI TPEHHSI OT XapAKTEPUCTUK B3aMMOIECUCTBYIOIINX TEI.
3aBUCUMOCTb CKOPOCTH UCIIAPEHUS OT BHEIIHUX YCIOBUM.
N3roToBiieHHE 3JIEKTPOCKONA B IOMAITHUX YCIIOBHSIX.
N3MeHeHne arperaTHbIlX COCTOSIHUM Ha OCHOBE ITPEACTABIICHUN O CTPOEHUH BEIIECTBA.
N3mepenune pu3nieckux XxapakTepUCTUK JIOMAIIHUX )KUBOTHBIX.

NHepuys — npudrHa HApYLIEHUS PABUI TOPOKHOTO IBUKEHHUS.
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1. bapxosckas C.E. PaGouasi mporpaMma BHEYPOYHOUM JEATEIBHOCTH 1O (pu3nKe
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2. bopucora T.A., [lonckas M.B. PaGoyas nporpamMma BHEYPOUHOM JeATEIbHOCTH
no pusuke «3a ctpaHuiaMu yaeOHukay, 2015.

3. 3amauank «COopHUK 3amad 1o (usuke mis 7-9 kmaccoy Jlykammk B.U.,
NBanoBa E.B., 17-e u3xa., M.: «IIpocsenienne», 2010.

4. 3omotoB B.A. Bomnpocel u 3amaun no ¢usuke B 6-7 knaccax. [locoOue s
yauTeneu. 3-e uz., 1om. u nepepadot. M., [Ipoceemienue, 1990.

5. MunskoBa P.JI., Ceupunenko JI.K. IIpoBepounsie 3aganus no ¢usuke B 7, 8 u
10 xnmaccax cpennent mkoubl: KH. g yuurens. — M. [Ipocsemienue, 1992.

6. [leppimikun A.B. IlpenonaBanue ¢u3zuku B 6-7 Kiaccax CpeaHEH IIKOJIbI:
[Tocobue nns yuurens/ A.B. Ilepeimkun, H.A. Ponuna, X.J[. PomoBckas. — 4-¢ usm.,
nepepad. — M.: [Ipocsemienue, 1995.

7. Cusmkuna B.C. PaGoyas mporpaMma BHEYpPOUYHOU NEATEILHOCTH MO (PUBUKE
«9BpucTryeckas ¢pusnka», 2016.

8. Tynpumuckuit M.B. KauecTBeHHbIe 3amauu 1Mo (Qu3MKe B CpeAaHEH IIKOJIC.

[Tocobue aist yuureneit. U3a. 4-e, nepepadort. u gon. M., [Ipoceemenue, 1972.
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1. BupryanbHble J1abopatopHble paOoThl 1o (usuke 7-9 kiaccel / ABTOpBI:
Kynpsimosa T.I'., Kynpssues A.A., k.p-m.H. PepkukoB C.b., K.¢.1H. I'ps3zaos A 1O.
2. OrtkpsbiTas ¢pusuka 2.5, 4yactsb 1.
3. [IIpesenrtanuu Kk ypokam ¢u3uku ¢ caiitoB MHTepHeTa.

4. 3aHUMaTeNbHbIE HAYYHBIE OMNbBITBI JJIs  JIeTe. [DIJIEKTPOHHBIM pecypc]

http://adalin.mospsy.ru/l 01 00/l 01 100.shtml#Scene 1.

5. Komneknusi: €CTECTBEHHOHAYYHbIE OKCIIEPUMECHTHI. Poccuniicknii

0011e00pa3oBaTeIbHBINA TOpTaANT [ DIEKTPOHHBIH pecypc]. hitp://experiment.edu.ru/.
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