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HosicuuTenbHas 3anuckKa

HanpasnesHocts nporpammbi — tudposas saboparopus
YpoBeHb nporpamMmbl — 6a30BbIi.
Bospact o0ywaroumxcs: 14 - 15 ner

Cpok peasin3auun nporpammst: | roz, 34 vaca.

Pabouas mporpamma 3aHATHIT BHEYPOUHOI ACATEALHOCTH MO (u3uke «Duiuka B 3a1a4ax H
IKCMECPUMEHTAX) NPEAHA3HAYCHA JUIS OpraHu3alliy BHEYPOUHOM aeaTenbHocTn obyuatomxes 8 kiacca
MOKY «Bo3sunecenonckas COLL um. K. B. I'epmatuesay.

Peasmsanus nporpamMmbi ofecieunBaeTcst HOPMATHBHLIMH IOKYMEHTAMH:
1. ®enepanbhblii 3akoH or 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obGpaszosannu B
Poccwuiickoii deaepaumm» (¢ n3m. u gomn., Betyn. B cuay ¢ 01.09.2020).

2. Ilacnopt HaumoHansHOro npoekra «O6pasosanue» (y18. npesuanymom Cosera npu [lpesunenre
P® no cTpareruyeckoMy pasBUTHIO M HALMOHAIBHBIM MPOCKTaM, NPoToKos o1 24.12.2018 Ne 16)

3. Tocynapcrtsennass nporpamma Poccuiickoit  PDepepaunn  «Passute obOpaszoBanusi»  (yTB.
INocranoBnennem [Ipasutensctsa PO or 26.12.2017 Ne 1642 (pea. ot 22.02.2021) «O6
YTBEPX/IEHHHU rocynapcTBeHHoii nporpammel Poccniickoit denepaumnn «Passutie obpasoBanusy.

4. Tlpodeccronanbbiii crangapt «lleparor (nmeaaroruyeckas AESTENIbHOCTh B JAOLIKOJIBHOM,
HayaJbHOM 001IEM, OCHOBHOM 001ueM, cpeiHeM o0Luem 00pa3oBaHHH), (BOCIIHTATE b, YUHTEb))
(pea. ot 16.06.2019) (ITpukaz MuuucrepcTsa Tpyaa ¥ CoUMabHOM 3aumTel PP o1 18 okTa0ps
2013 r. Ne 5441, ¢ u3MeHEHHAMH, BHECEHHBIMH NPHKa30M MUHHCTEPCTBA TPyaa U coLBammTsl PD
0125.12.2014 Ne 11151 1 o1 5.08.2016 1. Ne 422h).

5. MeToaHyecKHe PEKOMEHJALMH 10 CO3JaHHI0 M (PYHKLMOHMPOBAHHIO B 001ICOOpA30BATENbHBIX
OpraHH3alMsAX, PacroOKEHHbIX B CEIbCKOH MECTHOCTH H MAJIbIX FOPOAX, LEHTPOB 00pa3oBaHus
€CTECTBEHHO-HAYYHOH M TEXHOJIOrHueckoH HanpasiaeHHoctel («Touka poctay) (YrBepkaeHsl
pacnopsokenueM MunucTepcTBa npocseuienns Poccuiickoit dexnepauun ot 12 ausaps 2021 r. Ne
P-6)

6. MetoMyeckHe PEKOMEHJAIMH 0 CO3JaHMI0 M (PYHKIIMOHMPOBAHHIO B 00L1C00Pa30BATEILHBIX
OpraHu3aLsiX, pacrolOKEHHbIX B CEAbCKOH MECTHOCTH M MAIbIX rOpoOAax , UEHTPOB 00pazoBaHus
€CTECTBCHHO-HAYYHOH W  TEXHOJIOrHYeckor HanpasiaeHHocted («Touka pocra») (YTBepkiacHsl
pacnopstkendem Munncrepersa [pocsewenns PD or 12.01.2021 r. NeP-6)

BHeypouHas /eSTe/IbHOCTb SBASETCS COCTABHOH 4acThio 00Pa30BaTE/NLHOrO MPOLECCA W ONHON M3
(opm opranuzaumu cso6o1HOro Bpement obyuatowmxcs. B pamkax peammszaunu ®I'OC OO0 Breypounas
NEATEILHOCTH — 3TO 00pa3oBaTeNnbHas ACATENLHOCTb, OCYLIECTBAAECMAsA B (POPMAX, OTAHYHBIX OT YPOUHOI
CHCTeMbl ODYYCHMS, W HaNpaBJCHHAS HA JIOCTHXCHHE IUIAHUPYEMBIX PE3yJIbTATOB  OCBOCHHS
00pa30BaTe/bHBIX MPOrpaMmM OCHOBHOro oduiero odpasosanus. Peannszauus paboueil nporpaMmsl 3ausTHii
BHEYPOYHOH JIEATENLHOCTH

no ¢usmke «dusnka B 3a4a4aX M OIKCMEPUMEHTAX» CrIOCOOCTBYET OGMEHHTEMIEKTYANLHOMY
Harpas/ICHHIO Pa3BHUTHIO JIMYHOCTH 00yYarommxcs 8-X KJ1accoB.
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Pusuueckoe obpazosanne B cHCTeMe 001IEro 1 cpeaHero 06pa3oBaHus 3aHUMAET OJHO W3 BEAYLUMX
MeCT. SlBnasceh Gynnamentom HayHOro MMPONOHUMAHHS, OHO CIIOCOGCTBYET HOPMHPOBAHMIO 3HAHMI 06
OCHOBHBIX METOAX HAYYHOrO MO3HAHWS OKpYAQIOWEr0 MHpa, (yHAAMEHTAIBHBIX HAYYHBIX TCOPHIl U
3aKOHOMEpHOCTEH, opmupyer y yuawmxes YMCHHA MCCIICN0BATh U OOBACHATL ABJICHWS NPUPOMIBI M
TEXHHKH .

Kax wkonbHsiii npeaMer, pusuka 061anaeT OrpoMHbIM I'YMaHHTAPHBIM MOTEHIIMAJIOM, OHA AKTMBHO
bopmupyer MHTC/UICKTYQIbHBIC M MMPOBO33PEHYECKME KAYECTBA JIMYHOCTH. Huddepenumnanms
MPEANoNaraeT Takyto OpraHH3aLUMIo npoLecca 00yueHus, KOTOpas yuuThiBaeT MHIMBHJyaJIbHbIE

———— e ————




OCODEHHOCTH YYaLIHXCS, HX CNOCOOHOCTH M HHTEPECHI, IMUHOCTHBIH onbIT. JInddepenimanms odyuenns
$usnke nossonsier, ¢ 0ol cTopoHsl, obecneunTs GazoOBYI0 NOArOTOBKY, C APYIOi — YAOBJCTBOPUTD
MOTPEOHOCTH KAKIOr0, KTO MPOABISET MHTEPEC M CMOCOOHOCTH K MPEAMETY M BBIXOAWT 33 PaMKM
M3YYeHHS (PHINKH B LIKOABHOM KYpCE.

2. Iean kypea

Onupasch Ha MHAHBHAYATbHbIC 00pa30BaTEALHBIC 3aMPOCHI M CMIOCOOHOCTH Kax10ro pebeHka npu
peaH3alii NporpaMMbl BHEYPOUHOI 1eATeNbHOCTH 110 (pu3nke «Du3mka B 3a1a4aX M IKCIEPUMEHTAXY,
MOXHO JI0CTHYbL OCHOBHOII LM - pa3BuThL Yy o0yqaloumnxesi crpemjenHe K jajabHeiimemy
CAMOONPEIE/ICHHIO, HHTELIEKTYAJILHOH, HAYYHOH H  NPAKTHYECKOH  CaMOCTOATEILHOCTH,
NO3HABATEIbHOH AKTHBHOCTH.

JlanHas nporpamma ro3BosifeT 00YYaloMMCS O3HAKOMHTBCS C© METOJMKOM OpraHu3aumMu M
MPOBEICHHA IKCMEPHMEHTAIbHO-HCCIIEI0BATENLCKOH ACSTENLHOCTH B COBPEMEHHOM yueOHOM npoliecce
no (H3NKE, 03HAKOMHTBCA CO MHOTHMMH MHTEPECHBIMH BONpocaMu (HU3UKN Ha JaHHOM JTane odyueHus,
BBIXOIALIMMH 33 PAMKH IIKOJBHOM TMPOrpamMMsl, PaCLIMPHTL UEJIOCTHOE MPEACTAaBICHHE O npodsieme
NMaHHOW HayKu. DKCNEPHMEHTalIbHAs AESTENBHOCTb OyaeT cnocoOCTBOBATH PA3BHTHIO MBICAHTEIBHBIX
onepaumi 1 00eMy HHTEIEKTYAIBHOMY Pa3sBHTHIO.

He menee BakHbIM (PAaKTOpPOM peanu3aiMy JaHHOH MPOrPaMMbl SBJISETCS CTPEMICHHUE Pa3BHUThL Y
YYALIMXCH YMEHHE CaMOCTOSTENbHO padoTarTh, AyMaTh, IKCMEPUMEHTHPOBATL B YCJIOBHAX IIKOJILHOM
nabopatopun, a TaKKe COBEPLUICHCTBOBATb HABLIKM APIryMEHTAUWH COOCTBCHHOH MO3MUMM 110
onpenenéinbiM BonpocaM. CoaepikaHHe MporpaMMbl COOTBETCTBYET MO3HABATEIbHBIM BO3MOMKHOCTSIM
WIKOJIBHUKOB M TPEJOCTABJIAET MM BO3MOXKHOCTh paboTaTh HAa YPOBHE MOBBIICHHBIX TpeboBaHMil,
pazeuBas yueOHyo moTuBaumio.  CozepxaHue 3aHATHI BHEYPOUHOH NEATENbHOCTH MpEICTaBIIseT
c000ii BBEJICHHE B MHP IKCIIEPUMEHTAIbHON (PH3HKH, B KOTOPOM YHalIMECH CTAHYT MCCJIEA0BATEIAMH H
HAy4aThCsl NO3HABATH OKPYKAIOLWIMH MX MHP, TO €CTh OCBOAT OCHOBHBIE METOJIbl HAYYHOrO no3Hauus. B
yCNOBHAX peanu3aumu o0pa3oBaTesbHONH MPOrpaMMbl LIHPOKO HCMOJB3YIOTCS METOAbl  Y4eOHOro,
HCCJICIOBATENILCKOTO, MpolsieMHOro Jxcriepumenta. PeGEHOK B mpolecce nosHanus, npuodperas
YyBCTBECHHBIH ((PEHOMEHONOrHYECKHI) ONBIT, MEPEKHUBACT MOIYUCHHBIC OLLYLICHNS M BIICUATICHHS. DTH
nepeKuBaHuA NpoOYKAAlT M nodyxkaaloT npouece Mbiuwienna. Cnennduueckas dopma opraHu3auuH
MO3BOJIAET YYAIMMCS O3HAKOMHTBCS CO MHOTHMH MHTEPECHBIMH BOMPOCAMH (PH3MKH Ha JAHHOM JTarne
00yueHHs, BBIXOAALMMH 338 PAMKH LUKOJBHOH MPOrpaMmbl, PacCLIMPHTL LEJIOCTHOE MPEACTABICHHE O
npobneme nanHoW Hayku. Jletw nonydaior npo)eCCHOHANbHBIE HABLIKH, KOTOPHIC CMOCOOCTBYIOT
JabHEHLIEH COUMANBbHON alanTaliH B 00LIeCTBE.

I{envro nporpaMMbl 3aHATHH BHEYPOUHOH JAEATENbHOCTH no ¢u3nke «Pu3nka B 3agayax u
IKCTIEPUMEHTAX», VIS YHAMXCs 8-X K/IaCCOB ABIAIOTCS:

*  Ppa3sBHTHE Y YYaLIMXCS MO3HABATENBHBIX MHTEPECOB, HHTEJUICKTYAJIbHBIX H TBOPHYECKMX
CnocoOHOCTEM B MpOLIECCe pELICHHS MPAKTHYECKHX 3a1a4 W CaMOCTOSTEILHOrO
NpHOOPETEHNS HOBBIX 3HAHHH,

* (QopmMupoBaHME W Ppa3sBMTHE VY YHAIIMXCA KIIOYEBBIX KOMMETEHUMH — y4yebHo —
N03HABaTEILHBIX, HHPOPMALIMOHHO-KOMMYHHKATHBHBIX, COLMAJIBHBIX, H KaK CIEACTBHE -
KOMIETEHLMH IMYHOCTHOTO CaMOCOBEPLICHCTBOBAHMS,

*  (opMHpOBaHHE NPEAMETHBIX H METANPEAMETHBIX PE3YJIbTATOB OOYUCHHS, YHHBEPCAILHBIX
y4eOHbIX 1EHCTBHIA.

*  BOCHHTAHHE TBOPYECKOH JHYHOCTH, CMOCOOHOH K OCBOCHHIO MEPEIOBLIX TEXHOJIOIHI M
CO3/IaHHIO CBOMX COOCTBEHHbBIX pa3pabOTOK, K BbIIBHIKEHHIO HOBBIX HACH M nipoekTos, [



PCAIH3ALMA  JICATEALHOCTHOIO  MOAXONA K MNPEAMETHOMY OOY9EHHIO Ha 3aHSTHAX
BHCYPOYHOI IEATENLHOCTH 110 (H3HKe.
OcoBentocThio BHEYPOUHOI AeATEMBHOCTH N0 (u3nke B paMKax KpyKKOBOH PaBoTHI ABAACTCA TO, 4TO
OHA HaNpaB/IcHa Ha AOCTHKEHHE O0YHAIOUMMHUCS B GOMBIICH CTENCHH JTHYHOCTHBIX U METAIpPEeIMETHBIX
pe3yabTaTos.

3. 3apaum kypea
Jlns peanuzaumnn neneii Kypca tpebyercs peuenne KOHKPCTHBIX 1PaKTHYECKUX 3a1a4. OCHOBHBIE
3a/1a1 BHEYPOYHOMH ICATENLHOCTH 110 (PU3HKH:

. BBIABJICHHE MHTEPECOB, CKIOHHOCTEH, CnocoBHOCTEH, BOIMOKHOCTEH YHAUIHXCH K Pa3IHYHbIM
BHIAM JCSTEIbHOCTH,

. (hopmMHpOBaHHE NPEACTABICHHS O ABJCHUIX H 3aKOHAX OKPYKAIOLIEr0 MUPA, ¢ KOTOPLIMHU
WKOILHHKH CTAJIKHBAIOTCSA B MOBCEAHEBHOMN KH3HM,

. (bopmupoBanue npeacTasncHus o HAYYHOM METO/IC MO3HAHUS,

. PA3BHTHE MHTEPECA K HCCICI0BATENLCKOI JICATELHOCTH:

. PA3BHTHC OMNbITA TBOPYECKOH ACATCABHOCTH, TBOPUECKHX CIOCOGHOCTE:

. Pa3BHTHE HABBIKOB OPraHH3ALMK HAYYHOTO Tpyaa, paboThi co CJIOBAPAMH H IHLHMKIIONCTHAMH,

. CO3AaHHE YCAOBHI JUIS PEATM3ALIMK BO BHEYPOUHOE BpeMs NPHOOPETEHHBIX YHHBEPCATBHBIX
YueOHBIX J€HCTBHI B ypouHOe Bpems;

. PasBUTHC  onbita  HeopManbHOro  obweHHs,  BIaMMOaEHCTBHS, COTpyaHHueCcTBa, O

PACUIMPEHHE PAMOK OOLICHHS C COLIMYMOM.

. (opmupoBanue HaBbIKOB MOCTpOEHHS dusnueckux moneneli u onpeneneHus rpasun wux
IPUMEHHMOCTH.

. COBCPLICHCTBOBAHHE YMCHHH NPUMCHATD 3HAHHS 110 PU3NKE IS OOBACHEHNS ABJICHUI TIPUPOABI,

CBOJCTB BEIIECTBA, pelieHHs (YHIMYECKHX 3a1a4, CAMOCTONTEILHOrO NPHOOPETEHUS U OLICHKH
HOBOH  MHDOPMAUMH  (HM3MYECKOrO  COZCPKAHMSA,  HCHIOIBL3OBAHMS COBPEMEHHBIX
HHPOPMALIMOHHBIX

TEXHOJIOTHIA,
. HCMI0/IE30BAHKE NPHOOPETEHHBIX 3HAHMIA M YMEHMIl 115 peLieHms NPAKTHYECKHUX, KH3IHEHHBIX
3ana4;
. BITHO'ICHHE yHAIHNXCA B Pa3HOOOPA3HYIO 1EATENBHOCTH: TEOPETHYECKYIO, NpaKTHYECKYIO,
AHAIMTHYECKYIO, TIOUCKOBYIO,
. BbIPAGOTKA rHOKHMX YMEHHIA NEPEHOCHTb 3HAHHS M HABBIKH HA HOBbIC (opmbr yuebHoii paborsi;
. Pa3BUTHE COOGPA3HTENLHOCTH M GbICTPOTHI peaKimy TIPH PELICHHH HOBBIX PA3JIHYHbIX

(usnyecknx 3ana4, CBA3AHHBIX C NPAKTHYECKOH ACATENBHOCTHIO.

4. MeToant 06yuenns u GopMbl OPranH3aLHK AeSTEIbHOCTH odyuaroummxes
Peanusauus nporpammel BHeypouHOil aesTensHocTH «Dusuka B 3aja4ax M IKCIIEPUMEHTAX)
MpCANONAracT UHAMBHAYATbHYIO W IPYNNOBYIO PaboTy OGYHAalOLMXCS, MIAHMPOBAHHME M NpoBeIeHHe
HCCICA0BATENLCKOTO IKCMIEPUMEHTA, CaMOCTOATENbHBIN COOP NaHHBIX IS peuleHns MPaKTHYECKHX
3anad, aHamH3 U OLCHKY MONYYEHHBIX PE3YNLTATOB, M3TOTOBACHHE TOCOOMIt M Momeneii [Tporpamwma
MpEAYCMATPHBACT HE TOJILKO OOYHAlOUME W pA3BMBAIOLIME LEMH, €& peanv3auis crniocobeTBYET
BOCITHTAHHIO TBOPYECKOH JIHYHOCTH C AKTHBHOH JKM3HECHHOH MO3uuMeii. Bhicokux Pe3yJIbTaTOB MOTYT
AOCTHYH B JIAHHOM CJly4ae HE TOJIbKO YYEHHKH C XOpOWIeH INKOMbHOM YCNEBAEMOCTHIO, HO M BCe

UEICYCTPEMIICHHBIC aKTHBHbBIC pebaTa, yike CeNaBUIHE CBOI NPOPECCHOHANbHDII BbIOOP.




5. Ilaanupyemuie pe3yabTaThI
Hocniokenne MIAHUPYEMBIX  PE3Y/ILTATOB B OCHOBHON  1uKONe NPOUCXOINT B KOMILIEKCE
HCTIO/Ib30BAHMSA YeTBIPEX MEIAMCUHILIMHAPHBIX yueBHBIX nporpamm («PopmupoBanne YHHBEPCATBHBIX
Y4eOHBIX  seifcTBHily, «Dopmuposanne UK T-komneTeHTHOCTH obyuatoumxcs»,  «OcHOBbI
yueGHOMCCIe10BATEIBCKOM 1 MPOCKTHOH JICATENBHOCTHY, «OCHOBBI CMBICIOBOIO UTCHHUA U paboTsl ¢
TEKCTOM») M y4eOHBIX TIpOrpamMM no Bcem NpeaMeTaM, B ToM uncie no ¢usmke. Nocse N3YYEHHA
MPOTpPaMMBbI BHEYPOUHOI aesTenbHoCTH «Du3ika B 3anavax u HKCrepuMenTax» obyuyaoumecs:

*  CHCTEMATH3MDYIOT — TCOPETHYECKHE 3HAHMS 1 YMCHHA 110 PEUICHHIO  CTAHAAPTHBIX,
HECTAHAAPTHBIX, TEXHHYECKHX H OIMMITHAZHBIX 32744 Pa3IMYHBIMU METOIAMH;

*  Beipabotaror HHIHBHIYAILHBI CTUAB PeLIeHns (pu3nuecKkux 2a1ay.

*  COBCPIICHCTBYIOT YMCHHS Ha MPAKTHKE MOIb30BATHCH npubopamu, NpoBOAMTL HM3MEpeHua
(Qu3nyeckux BeaHyuH (onpenensaTs ueny nenenus, cuumars nokasanus, cobmonars npasuaa
TeXHHKH be3onacHocTi);

* Hayuarcs nosib3oBathes npuGopamu, ¢ KOTOPbIMH HE CTANKMBAKOTCA HA YpOKax (M3uKM B
OCHOBHOM wKoNE;

*  paspabotaior u CKOHCTPYHPYIOT npuGOpsl ¥ Mozenu ais nocaeaywwen pabotel B kabuuere
3Ky,

®  COBCDLWICHCTBYIOT ~HaBBIKH  [MCHMEHHON M YCTHOH peun B  npouecce  HanHcanus
HCC/ICA0BATENLCKHX  PAaGOT, MHCTPYKUMH K BbINOJHEHHBIM MoxeasmM u mpubopam, npu
BBICTYIUICHHAX HA HAy4YHO — NPAaKTHYECKMX KOHDEPEHIMAX Pa3IHYHBIX YPOBHEii.

* ONpeAeNsT jajbHeliulee HanpaBieHHe paBUTHA CBOMX CrocOGHOCTEH, chepy HayuHbIX
MHTCPECOB, ONpPENCAATCS ¢ BLIGOPOM nambHeitmero 06pa3oBaTe/IbHOro MaplpyTa, aanbHeifero
npodmis 0byuenns B crapuieii wioe.

Tpeomemnvimu pesyavmamamu NpOrpamMmbl BHEYPOYHOMH ICATENLHOCTH SBISIOTCS:

I. yMenue nosb3oBatecs Metoaamu HayWHOrO MO3HAHKS, NPOBOAMTL HAGMIONCHHS, TLIAHHPOBATH 1
TIPOBOHTE SKCNEPHMEHTBI, 00pabaThiBats pe3yabrarsi H3MEPCHHI;

2. HayuMTBCA NONB30BaTHCH M3MCPHTC/IbHBIMK  NpHOOpaMu  (Beckl, auHamMoMmeTp, TEpPMOMETp),
COOMPATh HECIOKHBIE IKCTIEPUMEHTAbHBIE YCTAHOBKH /L1 NPOBEACHUSA NPOCTEHLIMX ONBITOB:

3. pasBuTHE JNEMEHTOB TCOPETHUCCKOTO  MBILLICHHS Ha  OCHOBE  (hOPMHPOBaHHs YMEHHUiA
YCTaHaBiuBaTh  (aKThi, BBIACAATH  rNaBHOE B M3Y4aeMOM  ABJCHWH,  BBIABAATD
NPHIHHHOC/ICACTBCHHBIE CBA3H MEKIY BETHUHHAMM, KOTOpPBIC €r0 XapakTepH3yIOT, BbIABHIaTh
THIOTE3bI, YOPMYITHPOBATH BHIBOMI

4. pa3sBUTHE KOMMYHHKATHBHBIX YMEHHIT: J0K/1aabIBaTh O pe3ysbTarax IKCNCPHMEHTA, KPaTKO M
TOYUHO OTBEYaTh Ha BONPOCHI, HMCMO/NB30BATH CTIPABOYHYIO JIHTEPATYPY H JIPYIHE HCTOYHHMKH
uHpopmaLmy.

Memanpeomemnsimu pesyrvmamamu MpOrpaMMbl BHEYPOUHON NCATEILHOCTH SIBIISIOTCS:

1. oBnanenHe HaBbIKAMM CAMOCTOSTETLHOrO NPHOOPETEHMS HOBBIX 3HAHMH, OpraHM3aIHH yue6HO#
ACATCABLHOCTH, NOCTAHOBKM LENCH, IIaHMPOBaHHS, CAMOKOHTPO/IS H OLICHKH Pe3y/IbTaToB CBOEH
ACATCALHOCTH, YMEHUAMY NPEABHCTH BOIMOXKHBIE PE3Y/IBTATHI CBOHX NeHCTBHIA,

2. npuoGpeTeHME OmBITA  CAMOCTOSTENBHOIO fOHCka ananm3a wu  orbopa wudopmawmm ¢
HCIIO0NB30BAHHEM PA3THYHBIX HCTOYHHKOB H HOBBIX HHPOPMALHOHHBIX TEXHOMOIHIT /1g peuleHus
IKCIIEPHMEHTAJILHBIX 3a/1au;

3. Qopmuposanne ymenmii paborars B TPynne ¢ BbINOJHEHHEM PA3NHYHBIX COLMANbHBIX poei,
MPCACTABIATL M OTCTAMBATH CBOM B3IJIAbI H YOKACHUS, BECTH AHUCKYCCHIO,



4. OBaaneHue IKCIICPHMEHTAJIBHBIMHM MCTOZaMH peleHuns 3aaay.

Jluunocmnu.uupe?y/zbmamauu nporpamMmsl BHCYPOYHOMH JeATENBHOCTH ABJIAKOTCH.

1. COPMHPOBAHHOCTL  NO3HABATELHEIX HHTEPCCOB,  MHTCJUICKTYANbHBIX M TBOPYECKHX
cnocobHocTedi yuaumxes:

2. CaMOCTOATEILHOCTD B MPHOOPETEHHH HOBBIX 3HAHHIT M NPaKTHYECKHX yMeHHil;

3. npHodpeTeHne yMeHns crasuTh nepea coboii nosHasate/bHble HeH, BHIBUIATH TUIOTE3bI,
AOKa3bIBATH COOCTBEHHYIO TOUKY 3pEHHS;

4. NPHOGPETEHHE NONOKHTENLHOrO IMOLHOHATLHOIO OTHOIICHHS K OKpYIKatOUIeii npupone u

Camomy cebe Kak YacTH npupobI.

6. Cnocobb1 onenkn YPOBHS n0cTHARECHUS 06yyarommxes

KasectBo noarorosnennocty YHAUMXCA ONPENE/SeTCS KAYECTBOM BBINOJHCHHBIX HMH pabor.
Kpurepuem ouewku B  panmnom CIyHac  sBASCTCA  CTENEHb  OBJANCHHS HABBIKAMM paboTs,
CaMOCTOATEILHOCTh H 3aKOHYEHHOCTH PaboTh, TIATEALHOCTb IKCTICPHMEHTA, HAYYHOCTh MPETATAEMOro
PCWICHUA.  NPOO/IEMbI, BHEWHHIT BMA M KauecTo pabotsl mpubopa wam monesm, COOTBETCTBUE
HccienoBarenbekoi paboTsi Tpebyembiv HOpMaM M npasuiam oopmaeHus.

Toowpurenshoit  dopmoii  onenky TPYAQ yvHaumxcs ABASETCA AEMOHCTpaLMs pabor,
BBITIONHCHHBIX  YUALMMHCA M BBICTYILICHHE ¢ PE3y/IbTaTAMH  MCCIICA0BAHMI MEPea  Pa3IUUYHBIMK
AYAHTOPHAMH (B KJacce, B CTAPIIAX M MAAIIUMX Kaaccax, YUMTEISIMH, NEaroraMn 10MoAHHTEILHOO
06pa3oBanns) BHYTPH Kok,

Pabora ¢ yueGHbiv MaTepHaioM pasHooOpasHbiX (OpPM JaET BOIMOKHOCTS KakKIOMY HX
YHAUMXCA MPOABHTL CBOH CMIOCOOHOCTH (B 06MacTy CHCTEMATH3ALIMH TEOPETHYECKUX 3HAHMIA, B 001aCTH
PCUICHHS  CTAHAApTHBIX 3ama4y, B  oOjacTH PCLICHHS  HECTAHAAPTHBIX 3a7a4, B  oGNACTH
Hecaenosarenbckoli paborsl u T.4.). Curyaumn YCTexa, Co37alolHe MoJOKHTENbHYIO MOTHBALMIO K
ACATENLHOCTH, ABJIAIOTCA BAKHBIM (aKTOPOM PA3BHTHA TBOPYECKHX M MO3HABATEIBHBIX CHOCOBHOCTEH
yHaumxes.

7. Conepzanne nporpammp

Cooepxcanue uszyuaemozo Kypca 6 8 kracce
1 Tenuosbie aBaenus.

Tennosoe nBmwxenue. Tepmometp. Cesisb Temneparypsr Tena co CKOPOCTBIO IIBHXXEHHS €ro

MOJIEKYI.
2. H3menenue arperatueix cocrosumnii BelecTna.

[Tnasienue u oTBepacHue Ten. Temnepartypa naasnenus. YaenbHas Tennora naasneHns
3. DNEKTPHYECKHE SIBJICHMSI.

Onexrpusauns ten. Jlga pona YICKTPHYECKHX 3apanos. [Tposoaumky, JMINIEKTPHUKH H
No1ynposoaHHKH. B3anmoneiictsue sapsokeHmbIx e,
4. INCKTPOMATHHTHBIE SIBJICHHUSL.

MarnuTHoe nosie Toka. DAEKTPOMArHHTSI H X NPHMCHEHHE.
TTocTosmubie MarnuTs. MarautHoe nosie 3emm Jlnuamuk u mukpadon.
5. CgeroBble siBenus.
Hcrounnku caera. [psmonnneitnoe pacnpocTpanerne ceeta. OTpaskeHue ceera.
3axon otpaxenns. ILiockoe sepkano. Tpenomnenue cpera.
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Jlunza. ®okycnoe paccrosuue auu3pl. [loctpoenue wn300paxenuii, naBaeMbIX TOHKOH

nuH30#. OnTHueckas cuna JuH3bL [ 1a3 Kak ontHyeckas cucreMa. OnTuyeckue ﬂpMGOpbl.

8. Kasenpapuo-remarnueckoe miaannposaune (1 roa obyuenns)

Ne | Tema 3ausTus Kon-Bo ITpakrnyeckas

3ans 4acos pabota

THS

1. BBoanwoe  3amstwe.  Mucerpyktaxxk nmo  TexHuke | |
OezonacHoCTH

Tenaosnie apnenus (14 1)

2. ITpaktnueckas pabora Ne 1 «Mcenenoanue n3menenus co | 1 1
BPEMEHEMTEMIICPATYPhI OCTBIBAIOLIEH BOJbIY.

3. Pemwenne 3amay Ha Temy «M3menenme BuyTpenseit | 1 1
IHEPruM, paboTay.

4. Pewenne 3amau na Ttemy «M3menenne BHyTpeuueit | | 2
JHEPrHH, TEeIUIONepeada.

5. [TpakTnyeckas pabGota Ne 2 «M3yuenue BwiBeTpHBaHMA | 2 2
BOJIbI C TCYCHHEMBPEMEHH)

6. Okcnepumentanbhas  pabora Ne 1 «Mcenenopanse | 1 2
aMop(dHBIX TeN»

H3menenne arperaTHbIX COCTOSIHHI BEeCTBA
(10 u)

7. OkcnepumentanbHas  paGora Ne 2 «Mcenenosanme | 1 1
TEMIEePaTyYpHITUIABICHHS H OTBEPACBAHHA

8. Okcnepumentanehas  paGota Ne 3 «Mcenenosanme | 1 1
BJIAKHOCTH BO3JLyXa»

9. Okcnepumentanbhas  paGora Ne 4 «3asucumocts | 1 1
TEMIEPATYPhl KHIICHHAOT JABJICHHS)

10. | Pemenne 3anau  Ha Ttemy «YameneHas — Teruora | | 2
napooOpa3zoBaHHs»

11. | Pemenue 3anay na temy « KIIJ1 Temioesix asurareneii » | 1

JaekrTpuyeckue sisienus (29 u)

12. | Dkcnepumentanshas pabora Ne 5 «Mcenenosanme | 1 1
EKTPHYECKOrO

13. | Pemenne 3anau Ha Temy «DnekTpuyeckas uens  ee | 1
COCTABHbIE YACTH»

14. | Dxkcnepumentanbhas pabora Ne 6 «Mccnenopanue 1 1
9JIEKTPHUECKOTO TOKA
I"anbBaHHYECKHE JIEMEHTBI, AKKYMYJISTOPbI»

15. | Ipakrnyeckas  paGora Ne 3 «Msrorosnenue | 1 1
JIEKTPOCKOMNay

16. | Dkcnepumentanshas  paGora Ne 7  «Mcenenopanue | 1 1
IEKTPHYCCKOHLICTTH

17. | Pemenne 3asa4 Ha Temy « Cuna Toka. AMniepmeTp» 1 1

18. | Pewenue 3anau na temy «DneKTpHuecKoe Hampskenue. | | 1
Bonsrmerpy

19. |Pemenwe 3azay Ha TeMy «  Dnextpuyeckoro | 1 1
COMPOTHBJICHHE)

20. | Pewenne 3anay ua Temy «Onpejenenne napametpos | 1

WICKTPHYECKOH  LeNH 1pH MOCJICA0BATEC/ILHOM H




NapauieIbHOM COEAMHEHHH
TIPOBOIHHKOB)

21. | Pemenue 3amau na temy «Pacuer paGotel m momHocTH | 1 1
TOKa»
22. | Okcnepumentanbhas pabora Ne 8 «Mcenenopanue | 1 1
KOJIHYECTBA TEIUIOTHI, BBUICIAEMOE TPOBOJAHHKOM C
TOKOM»
23. | Ilpaktuueckas paGora Ne 4 «Mcenenopanne namnst | 1 1
HaKTHBAHHA
24. | OkenepumenTanbhas pabora Ne 9 «Kopotkoe 3ameikanme | 1 2
u eronociencTsus. [lnaBkue npegoxpannrenny
25. | Pemenne 3amau Ha Temy «Pacuer anektpodmepruu, | |1 1
noTpe019eMOHOBITOBBIMHI 3/IEKTPONPHOOpaMHI)
DnekrpomarnuTubie spacuus (7 1)
26. | Okcnepumentanphas paGora Ne 10 «Hcenenosanue | 1 1
MarHMTHOIO MOJIATOKAY
27. | Okcnepumentanshas paGota Ne 11 «Jleficteue | 1 2
MAarHMTHOIO 1OJIS HATIPOBOJHHK C TOKOM »
28. | Ilpaktuyeckas paGora Ne 5 «Mccnenosanue npunumna | 1 1
JNCHCTBUAIMHAMHKA H MHKpOdoHa»
Cgetosbie sisienns (10 4)
29. | Ilpaktuyeckas pabora Ne 6 «MccnemoBanue otpakenus | 1 1
cBeta. 3akoHoTpakeHus. Ilockoe 3epkaioy
30. | OkcnepumenTanbHas pabora Ne 12 «McenenoBanue 3akona | 1 2
IIPEJIOMJICHHS CBETa»
31. | Pemenue 3anau Ha Temy «Pacuer dokycHoro paccrosnus | 1
JIMH3BD)
32 ITpaxTiyeckas paGora Ne 7 «Iloctpoenne uzoGpaxennii, | 1 1
JlaBaeMBIX
3 &
33. | Ilpakrnueckas paGora Ne 8 «Onrtuyeckue npuGopsi B | | 1
npupoiey.
UTOI'O | 34 36

9. Mndopmannonno - Meroanyeckoe obecneuenne

BTOPOIO MOKOJICHHA).

200 c. -. (CranaapTbl BTOPOro IOKOJICHHS).

Tuxonosa.- M.:JIpoda, 2013.-398 c.

1. BHeypouHast AeATENBHOCTb WIKOJLHHKOB. MeETONHYECKHit KOHCTPYKTOp: 1mocobue s
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2. Bueypounas aesrenbHOCTb. [IpHMepHBIH IUIaH BHEYPOUHOM AEATENBHOCTH B OCHOBHOM
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4. QepepanbHblii rOCYAapCTBEHHbIN CTaHAapT obwero obpa3oBaHHs BTOPOro MOKOJICHHA:
nestensHoCTHBIE momxoa [Teker]: Meroamueckuwe pekomenaaumu. B 3 4. Yacts 1/
C.B.Ananuuesa; nox obm. Pen. T.®.Ecenxosoii, B.B. 3apyGuuoii, asr. Beryn. Cr. B.B.
3apybuna — Yiesnosck: YUIIKIIPO, 2010. — 84 c.

5. 3anumarensnas ¢pusuka. [lepensman SLU. - M. : Hayka, 1972.
6. Xouy 6bire Kym6unsivm. Dsmanckuit KU, - M. : PUL] MK], 2002.

7. ®usuka wis ypreuenneix. KuGamsuenko A5, Kubamsuenko M.A.- Pocto w/Jl. :
«Dennxc»,2005.

8. Kax crath yueHbM. 3anaTus no ¢usnke a1 crapuekiaccankos. A.B. Xyropekuit, JI.H.
Xytopekuii, U.C. Macnos. - M. : I'nobyc, 2008.

9. ®pouTanbusle nabopaTtopHble 3aHATHA M0 Qu3nke B 7-11 Kkiaccax o6meobpasoBaTebHbIX
yupexaenuii: Kuura mna yumrens./moa pea. B.A. Byposa, I'I. Hukudoposa. - M. :
ITpocsemenne, 1996.

10. denepanbHbli rocyaapcTBeH bl 06pa3oBaTebHBIN CTaHAApT [DNeKTPOHHbIH pecypc]. -
Pexxum noctyna: httn://standart.edu/catalom.asnx?Catalon=227

11. Caiit MuuucrepcTBa obpasoBanns M Hayku Poccuiickoit ®exepauun// opuHaibHbli
caiiT. - Pexxum noctyna: http://Muno6praykn.pd/

12. Meroanyeckas cnyxba. HsparensctBo «BHHOM. JlaGoparopus 3HaHHH»
[Dnextponnslit pecype]. - Pesxxum aocryna: http://metodist.1bz.ru/

13. UrpoBas nporpamma Ha jaucke «[lpakoma u 3aHuMmarenbHas ¢usuka» [DIeKTpOHHBIA
pecypc]. - Pexxum noctyna http:// www.media 2000.rw//

14. Pa3BuBalOmHe IJEKTPOHHBIE HIPbl «YMHHKHM - H3y4yaeM IUIaHETY» [DJIeKTpOHHbIH
pecypc]. - Pexxum noctyna: http:// www.media 2000.ru//

15. ABropckas Mactepckas http://metodist.Ibz.ru/



