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IHosicHUTEABLHAA 3AIINCKA

PaGouas nporpamMma 3aHSITUA BHEYPOUHOU JEATENBHOCTH MO (pu3nke «Du3nKa B 3a/1a4ax U SKCIEPUMEHTAX) NpeaHasHadeHa s OpraHu3aliu
BHEYpOUHOH AesiTensHocTH o0ydaromuxcs 8 knacca MBOY «COLLNe2 n. MBHsi» pazpaboTaHa B COOTBETCTBHH CO CIIEAYIOIMMH HOPMATUBHBIMH JJOKYM EHTAMHU:
1. ®denepanpablit 3aK0H «O0 00pazoBanuu B PO» 29.12.2012 Ne 273

2. [Mpuka3 MunucrepcrtBa oOpasoBanusi U Hayku P® ot 17.12.2010 Nel897 «O0 yrBepxaecHuu (eaepaibHOTO roCcylIapcTBEHHOrO 001e00pa3oBaTeIbHOIO
CTaHJIapTa OCHOBHOT'O 00I1ero oopa3oBanus» (¢ u3MeHeHussMH ot 29.12.2014 Ne1644, ot 31.12.2015 Ne1577).
3. [Iporpamma ocHOBHOTrO 0oOmIero oopasopanus. dusuka. 7 - 9 knaccel (aBTopel: A.B. Ilepeimkun, H.B. ®unonosuu, E.M. I'ytHuk). ®usuka. 7-9 kiaccer:

pabouue nporpammel / coct. @50 E.H. Tuxonosa - 5-e u3j., nepepad.-M.: [Ipoda, 2017. — 400c., ctp.4.

B ®enepanbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM YKa3aHO, YTO OJJHUM U3 YHUBEPCAIbHBIX YU€OHBIX JEMCTBUM, MPHOOpEeTaeMBbIX
ydalmuMucs, J0JDKHO CTaTh YMCHUC «KITPOBCACHUA OINBITOB, IMMPOCTBIX SKCIICPUMEHTAIbHBIX I/ICCJ'ICI[OBaHI/II\/JI, MMPAMBIX 1 KOCBCHHBIX I/ISMepeHI/If/'I C
HCIIOJIB30BAHUEM aHAJIOI'OBbLIX U HI/I(i)pOBI)IX HU3MEPUTCIIbHBIX HpI/I60pOB».

OOyuenue ocyiecTBisgeTcs npu noajepxke LleHTpa oOpa3oBaHMs €CTECTBEHHO-HAY4YHOH HanpaBieHHOCTH «Touka pocTay, KOTOpBI co31aH
JUI pa3BUTHUS y 00yUaIOLIUXCs €CTECTBEHHO-HAYYHON, MaTeMaTH4eckoil, HH(POPMAIMOHHON IrpaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO U
Kp€aTHBHOT'O MBINIJICHUS, COBCPIUHICHCTBOBAHUS HABBIKOB eCTeCTBeHHO-HaquOﬁ HAIpaBJICHHOCTH, a TaAKXKE JJIA HpaKTquCKOﬁ OTpa6OTKI/I yqe6Horo
MaTepuaia 1no yueoHomy mnpeamery «duzukar.

ﬂal—ll—laﬂ paﬁo'{aﬂ nporpaMmma CoCtaBJ/JiI€Ha ¢ UCITOJIL30BAHUEM HAYIHbBIX, HAYYHO-ME€TOAUYECCKUX H METOAUYECCKUX peKOMeH}IaHHﬁ:

1. dopMHUpOBaHHE YHUBEPCATbHBIX YU4ECOHBIX JACHCTBUI B OCHOBHOH IIKOJIE: OT JACHCTBUSA K MbIciu. CHcreMa 3aaaHuii: mocobdue s yuurens / A.I'. AcMoios,
I'.B. Bypmenckas, M. A. Bomonapckas u ap.; nmox pea. A.I'. AcmomnoBa. — 2-e u3a. — M.: IIpocserienue, 2011.

2. ®dusuka. 7-9 Kiacchl: TEXHOJOTMYECKas KapTa M CLEHApUU YPOKOB Pa3BHBAIOIIECrO OOYYEHHs, MHTErpUPOBaHHbIC ypoku / aBT.-cocT. T.W. Jlonmras, B.A.
nonosa, B.H. Cadponos, 2.B. Xauarpsu. — Boarorpaa: Yuurens, 2015. -125c.

3. JlocTHkeHue TMYHOCTHRIX PE3Y/IbTaTOB YUaluMucs Ha ypokax ¢pusuku / M.A. Kyna. - Boirorpan: Yuurens, 2015. - 255¢.

4. Meroandueckne pEeKOMEHJAIMN 1O opraHuzammu ydeOHoro mpomecca mo ¢msuke B 2015-2016 yueOnom romy. AmanwmueBa C.B. TmaBHBIN CHEUaIUCT
opranu3annoHHo-MeTonnueckoit paboTsr OI'BY «llentpa OCH» 1. YassHOBCKa, 2016T.
5. Owusuka. UadopmanmonHo-o0pa3oBarenbHas cpena kak ycinosue peanuzaiuu OI'OC [Tekcr]: meromuueckne pekomeHganuu. B 3 4. Yacte 2/ C.B.Ananudena;

mon pexn. P.P. 3aruaymnuna, B.B. 3apy6unoii, C.10O. IIpoxopoBoit. — YassHOBck: YUIIKIIPO, 2011. — 52 c.

1. MecTo Kypca B 06pa3oBaTeIbHOM Mpollecce.

BreypouHas nesTensHOCTh SBISIETCSI COCTABHOM YacThI0 00pa30BaTENBHOTO MPOIIecca W OHOW M3 (OpPM OpraHU3alui CBOOOTHOrO BpeMeHH oOydarormmxcs. B
pamkax peanuzamn OI'OC OOO BHEypodHas AESTEIBHOCTh — 3TO 00pa30BaTeNbHAS JIESITEIHLHOCTh, OCYIIECTBIsIeMas B (hopMax, OTIIMYHBIX OT YPOUHOH CHCTEMBI
oOy4eHwsl, ¥ HalpaBJIeHHAas Ha JOCTIKEHHE IUTAHUPYEMBIX Pe3ylIbTaTOB OCBOSHHS O0Pa30BaTENBHEIX MPOrpaMM OCHOBHOTO 00IIero oOpasoBaHus. Peamm3arust
pabodeii mporpaMMbl 3aHATHIT BHEYPOUHOH JAesiTeIbHOCTH MO ¢udnke «Pu3nka B 3a7a4ax T IKCHEPUMEHTAX» CIOCOOCTBYET OOIIEHHTEIEKTYATbHOMY
HaIPaBIIEHUIO PA3BUTHIO JUYHOCTH OOYJAIONINXCS 8-X KIaCCOB.

[Ipemraraemast mporpaMma BHEYPOUHOM JIEATEIBHOCTH B 8 Kiacce paccunrtaHa Ha 1 rom oOydenus (1 gac B Henemo). [lo mporpamme Ha Temy «llomroroBka u
MIPOBEJICHNE UTOrOBOM KOH(EPEHIINN» OTBOAMTCS 3 Jaca, YUUThIBAs Ipa3JHUYHBIC JTHU, OyIeT 1aHo 2 Yaca, CIeIoBaTeNbHo, 3a ToA Oy/eT JaHo -34 Jaca.

dusnveckoe 00pa3oBaHUE B CUCTEME OOIIETO U CPEeIHEr0 00pa30BaHUs 3aHUMAET OJHO U3 BEMYIIMX MeCT. SIBIssich pyHIaMEHTOM HAyYHOT'O MU POIIOHUMAaHUS,
OHO CrocoOCTByeT (OPMHUPOBAaHWIO 3HAHWUH 00 OCHOBHBIX METOJaX HAyYHOrO IIO3HAHHS OKPYXKAIOIIero Mupa, (yHIaMEHTaJbHBIX HAy4YHBIX TEOPHHA U
3aKOHOMEPHOCTEH, (POpMHUPYET y ydaIuxcsi YMEHHS UCCIIEI0BATh U OOBSICHATH SBJICHUS TIPUPOJIBI U TEXHUKH.



MogepHu3anuss COBPEMEHHOTO 00pa3oBaHUsl OPHEHTHPOBAaHA Ha (HOPMHPOBAHHE y Yy4YaIIMXCs JHYHOCTHBIX KAa4ecTB, COLMAIBHO 3HAYMMBIX 3HAHUH,
OTBEUAIOMIMX TMHAMUYHBIM H3MEHEHHSIM B COBpeMeHHOM o01ecTBe. Heo0X0anMo MoBEpHYTHCS K IMYHOCTH peOeHKa, K ero MHANBUAYAIbHOCTH, JTHYHOCTHOMY

OMBITY, CO3MaTh HAaWJIy4lIHE YCIOBUS Uil Pa3BUTUS M MaKCHUMAIBHOW peaji3alliy ero CKIOHHOCTeH M CIOCOOHOCTEH B HACTOSIIEM M OyIyIIeM.
I'ymanuzanus, uaauBuayanusanus u auddepenunanust o0pa3oBaTeNnbHOM MOTUTUKY CTAIN CPEICTBAMHU PEIICHUS TOCTABICHHON 3a/1a4uu.

Kak mkonbHbIH npeaMeT, pu3nka 00JaaeT OrpoMHBIM TyMaHUTAPHBIM MTOTEHIINATIOM, OHA aKTHBHO (JOPMHUPYET HHTEIUICKTYalbHbIE I MUPOBO33PEHYECKHE
KayecTBa JIMYHOCTH. YUUTENb MPHU 3TOM CTAHOBHUTCS OPraHM3aTOPOM IMO3HABATENLHON NEATEIBHOCTH YYEHHUKA, CTUMYIHPYIOIIMM HAa4YajloM B Pa3BUTUHU JIMUHOCTH
Ka)K/I0TO IIKOJIILHUKA.

Huddepennmanus mnpeamonaraer TakKyl OpTraHU3alHMIO Mpolecca OOy4YeHHWs, KOTOpas YYHMTHIBA€T WHAWBUIyallbHbIE OCOOCHHOCTH Y4YalIMXCsl, HX
CIIOCOOHOCTH M MHTEPECHI, INYHOCTHBIN onbIT. JJuddepenipanus o0ydeHus Gpusmnke Mo3BOJISIET, C OAHOW CTOPOHBI, 00eCIeuUTh 0a30BYI0 TIOATOT OBKY, C IpYyrod —
YIOBIETBOPUTH MOTPEOHOCTH KAXKIOTO, KTO MPOSIBIISICT MHTEPEC U CIIOCOOHOCTH K MPEMETY.

2. llens mporpamMmei.

Onwupasich Ha UHIUBUIYaJIbHBIE 00pa30BaTeIbHBIC 3aPOCHl M CIIOCOOHOCTH KaXKI0r0 peOeHKa IPU pealin3alliy POrpaMMbl BHEYPOUHOU JIEATENIbH OCTH 10
¢uznke «du3KKa B 3a/1a49aX U IKCIIEPUMEHTAX», MOYKHO JIOCTUYb OCHOBHOM LIeJIM - PA3BUTH Y 00Y4YAIOIIMXCS cTPeMJIeHne K TalbHeilllleMy caMoonpeaeleHuIo,
HHTEJUIEKTYATBbHON, HAYYHOH U NPAKTHYECKOil CaMOCTOATEILHOCTH, MO3HABATEIbHOH AaKTHBHOCTH.

JlaHHas mporpamMMa IO3BOJISIET OOYYAIOMIMMCST O3HAKOMHUTBCS C METOIUKOW OpraHW3alud W TPOBEACHUS DKCIEPUMEHTAILHO-HUCCIIEN0BATENbCKOMN
ACATCIBHOCTH B COBPEMCHHOM y‘-le6HOM mponecce 1o (1)I/I3I/IKC, O3HAKOMUTLECA CO MHOI'MMH HHTCPECHBIMU BOIIPOCAMU (1)I/I3I/IKI/I Ha JaHHOM DJ>Talie 06y11eH1/151,
BBIXOJSIIIAMH 32 PaMKH IIKOJIBHON MPOrpaMMbl, PacUIMPHUThH IIEIOCTHOE TMPEJICTaBlIieHne O MpobieMe NaHHOW HayKd. DKCIepUMEHTAlbHAs JeSTeIbHOCTh OyleT
CIOCOOCTBOBATH PAa3BUTHUIO MBICTUTEILHBIX OIEpalliii U 00IeMy HHTEIUIEKTYaIbHOMY Pa3BUTHIO.

He MeHee BaKHBIM (haKTOPOM peann3aliy JAHHON MPOrpaMMBbl SIBIISIETCS CTPEMIICHHE Pa3BHUTh Y yUalllUXCsl YMEHHE CaAMOCTOSATENLHO padoTaTh, yMarth,
9KCIIEPUMEHTHPOBATh B YCIIOBHUAX ILKOJIBHOM JIabopaTOpuu, a TaKK€ COBEPLICHCTBOBATh HABBIKM apryMEHTALMU COOCTBEHHOW IO3MLMHU IO ONPEAENEHHBIM
BonpocaM. CozepskaHue MPOrpaMMbl COOTBETCTBYET I103HABATEIbHBIM BO3MOXKHOCTSIM IIKOJIBHUKOB M IPEAOCTaBIISIET UM BO3MOXKHOCTh paboTaTh Ha YpOBHE
MIOBBIIICHHBIX TPeOOBaHUI, pa3BHBas y4eOHYIO0 MOTUBALIUIO.

ConepxaHne 3aHATHI TpeCTaBIsieT cO00H BBEIEHWE B MHUP JKCIIEPUMEHTAIBHONW (H3MKH, B KOTOPOM y4Yalluecs CTaHyT MCCIEJOBATEISIMHU M HaydaTbCs
MI03HABATh OKPYXKAIONIMH X MHUp, TO €CTh OCBOAT OCHOBHBIE METOJbI HAyYHOTO ITO3HAaHUS. B ycnoBusax peanmsammy 0oO0pa3oBaTENbHOH MPOrpaMMbl IIHPOKO
UCIOJIB3YIOTCS METOAbl Y4eOHOro, HCCIENOBATEIbCKOr0, MPOOIEMHOro JKclepuMeHTa. PeOEHOK B mporecce IO3HAHUS, NPHOOpeTass 4YyBCTBEHH bIi
(peHOMEHOIOTMYECKUIT) OMBIT, MEPEKHUBAET IOMyYEHHBIC ONIYIICHHWS W BIEYATIICHHUS. OTH MEPEKHWBAaHUSA MPOOYXKITAIOT W MOOYXTAOT IPOILECC MBIIIICHHS.
Crennduryeckass gopma oOpraHuzanuy IO3BONAET YYAIIMMCS O3HAKOMMUTBCS CO MHOTMMHM HMHTEPECHBIMHM BOIpOcaMd (PUM3MKM Ha JAHHOM 3Tale OOydeHMS,
BBIXO/SIIIMMH 32 PAMKHU LIKOJIBHOW MPOrpaMMbl, PaCIIMPUTh LIEIOCTHOE MPEACTABICHUE O IIpodieMe JaHHOW Haykd. [leTH moJrydaroT npodeccHoHaIbHbIC HABBIKH,
KOTOpBIE CIIOCOOCTBYIOT JaJIbHEHIIIEH COIUATbHON alanTalliy B OOIIECTRBE.

Heo6xomumo mnocTpouTs oOyueHHE TakK, YTOOBI MAaKCHMAJIBbHO pa3BUTHh 3aJI0KCHHBIE NPHPOIOH CHOCOOHOCTHM Y4YEHHMKAa K ONpeNeNEHHBIM BUIAM
JeSITeTbHOCTH, TaK KaK KaKuMH ObI (peHOMeHaTbHBIMU HU OBLTH 33/1aTKH, caMu 110 cebe, BHe chepbl 00yUeHHs U BHE ISITENFHOCTH OHU Pa3BUBATHCS HE MOTYT.

3. KoHuenuus Kypca.

OCHOBHBIM HampaBJICHUEM IPOrPaMMBI SIBJISETCS KOMIUIEKCHBIM MOAXOJ, HANPaBICHHBIH Ha NOCTHXKEHHE OOYJaroLIMMHCS JIMYHOCTHBIX M METalpeaMeTHbIX
Pe3yNbTaTOB, MOIYyYEHNE 3HAHUH, YMEHUH M HABBIKOB B IpOLIECCE 3aHATUH BHEYPOUHOH AEITEIBHOCTH Ha 0a3e TEOPETHUECKOro MaTepHaja, PacCMOTPEHHOIO Ha
YpOKax B ILKOJIE.

Kypc «®usnka B 3a7a4ax W SKCHEPUMEHTax» OPHUEHTHPOBAH, INPEXIE BCEro, Ha OPraHM3alMI0 CaMOCTOATEIBHOIO II03HABATEIBHOIO Ipolecca M
CaMOCTOSATEIbHONW MPaKTHYECKOH AeSTeNbHOCTH yJalmxcs. B mporpamme mpezacraBieHa cucTeMa NPaKTHUECKUX 3aJaHHui MMOCTETIEHHO BO3PacTaoLell CI0KHOCTH
Mo Kypcy (U3MKM OCHOBHOH IKoibl. Kypc mpemycMmaTprBaer pelieHHEe TEOPEeTHYECKMX M NPaKTHYECKUX 3a/ad Ha OCHOBE CHCTEMAaTH3alMHM HMMEROLIErocs
TEOPETUUECKOro Oaraxka 3HaHWH MO (PU3MKE M MaTeMaTUKE, 3HAKOMCTBO C OCHOBHBIMH METOAAMH pelIeHHs (HU3MUECKUX 3alad, BHIPAO0OTKY HABBIKOB PEIICHUS
HeCcTaHJAPTHHIX 3aJIlaHUH, TPOSKTUPOBAHKUE U CO31aHUE TPUOOPOB U PU3MUECKUX Y CTPOUCTB.



B mporpamMe peanmn3yroTcsi MEXXIpPEIMETHBIE CBSI3U C XUMHEH, OMoNorueld, UCTopuen, IuTepaTypoi, reorpadueil; co3qatoTcs yCIOBUS AJsl aKTUBH3ALNU
MO3HABATENILHOTO WMHTEpEca YUYaIIMXCS, Pa3BUTHS MX HMHTEUIEKTYaNbHBIX, TBOPUYECKHX CIIOCOOHOCTEH B Mpolecce pelieHus] (pu3nmvecKux 3aaad, MPUKIATHOHU
MPAKTUIECKON AESITEIbHOCTH U CAMOCTOSITEIBHOTO IPHOOPETEHHSI HOBBIX 3HAHUH.

4, OcHOBHBIE 3212491
i peanu3zaiuu mnenel Kypca TpeOyercs pellieHue KOHKPETHBIX MPaKTUYeCKuX 3a1a4y. OCHOBHBIC 3314 BHEYPOUHOU JCITEIBHOCTH 110 (PU3UKH :

o BBISIBJICHHE MHTEPECOB, CKIIOHHOCTEH, CITIOCOOHOCTEH, BOSMOXKHOCTEH yUalIuXcsl K pa3IMYHbIM BUAAM JICSTEIbHOCTH;

o (dhopMHpOBaHNE IPEACTABICHNS O SBJICHUAX U 3aKOHAX OKPY)KAIOLIEro MUPa, C KOTOPBIMH IIKOJIBHUKH CTAIKHBAIOTCS B TOBCEIHEBHOM KU3HUY,

o (dhopMHpOBaHHUE MPEACTABICHUS O HAYYHOM METO/I€ TTO3HAHUS;

o pa3BUTHE UHTEPECA K UCCIIEN0BATEIBCKON 1€ TENbHOCTH;

) pa3BUTHE OMbITA TBOPUECKOHN JEATEIBHOCTH, TBOPYECKHUX CITOCOOHOCTEH;

o pa3BUTHE HABBIKOB OPTraHU3AIMU HAyYHOTO TPY/Aa, paOOThI CO CIIOBAPSIMH U SHIMKIIONIEAUSIMH;

o CO3J]aHHE YCIOBHI JIJIsl pealiu3alyi BO BHEYPOUHOE BpeMsi TPHOOPETEHHBIX YHUBEPCAJIbHBIX YUCOHBIX JAEHCTBUN B YPOUHOE BpEMSI;

o pa3BUTHE ONbITa HePOPMATBEHOI'O OOIIEHHS, B3aUMOACHCTBHS, COTPYIHUYECTBA;

o pacipeHre paMoK OOIIEHHS C COIIYMOM.

) (hopMHpOBaHNE HABBIKOB ITOCTPOCHUS] PU3MUECKUX MOJIENEH U ONpEACIeHuUs] TPAHUI] HX TPUMEHUMOCTH.

) COBEPIIICHCTBOBAHUE YMEHUH MPHUMEHITH 3HAHUS MO0 (U3UKE JIsl OOBSCHEHUs SIBICHUN TNPHPOJBI, CBOMCTB BEIECTBA, PEUICHHUS (U3NYECKHX 3a/1adv,
CaMOCTOSTEIILHOTO IPUOOPETEHUS B OLIEHKH HOBOI HH(MOPMAIIMU (PU3HUYECKOT0 COJIePIKaHMsI, UCTIOIb30BAHHS COBPEMEHHBIX HH()OPMAIIMOH HBIX TEXHOJIOTHH;

) WCIIOTIb30BaHME MTPHOOPETEHHBIX 3HAHUI U YMEHUH IS pelIeHus] MPaKTHYECKHUX, )KU3HEHHBIX 33/1a4;

) BKJTIOUEHHE YYAIIUXCS B PA3HOOOPA3HYIO IEATENbHOCTD: TEOPETHUECKYIO, MPAKTHIECKYIO, AHATMTHYECKYIO, TTONCKOBYIO;

. BBIPa0OTKA THOKUX yMEHUI TepeHOCUTD 3HAHUS U HAaBBIKM Ha HOBBIC ()OPMBI y4eOHON paboTHI;

. pa3BHUTHE COOOPA3UTETBHOCTH U OBICTPOTHI PEAKIMHU TIPH PEIICHUH HOBBIX PA3IMYHBIX (PU3MUECKUX 3a/1a4, CBI3aHHBIX C MPAKTHUECKON IESTENIBH OCTBIO.

IInaHupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

VYuyamuecs 1071KHbI OCBOUTH (PU3NUECKHE 3aKOHBI Uepe3 HaOII0AeHHs U SKCIIEPUMEHT HE 3ay4UBaTh 3aKOHBI U (DOPMYIIbI, a MOHUMATh UX, UCKATh
00BsICHEHUS HOBBIM sIBIeHUsIM. HayuuTcst BueTh mpo6iieMy U, UCHOJB3YsI MPAKTUYECKUH OIBIT MOJIy4aTh Pe3yabTaT. DTO CHOCOOCTBYET OCO3H aHUIO
MPaKTUYECKUX HccaenoBanuii. OCHOBHAs 4acTh pabOThI B paMKax Kypca OCHOBBIBAE€TCS Ha MPAKTUUYECKYIO paboTy ydamuxcs. TO MO3BOJISET
y4YaluMcs BECTH Ka4eCTBEHHO SKCIIEPUMEHT, IJIAaHUPOBATh €T0, UCIOJIb30BaTh IPAKTUYECKUN HABBIK B MPAKTUYECKOM UCCIIEeI0BaHUH.
B pe3ynbraTe u3yueHus JaHHOTO Kypca yJalluiics HayduTcs BEIOMpaTh mpobaemMy s JalbHEHIIero u3y4eHust, CTaBUTh 1EJIU HAOII0ICHHH,
IUTAHUPOBATh SKCIIEPUMEHT, [0I0MPaTh COOTBETCTBYIOIIEE 000PyI0BaHUE, IPOBOIUTH SKCIIEPUMEHTHI U 00pabaThIBATh UX PE3YAbTAThI,
MOJENUPOBATh (PU3MUECKUE TIPOIIECCHI C UCIIOJIb30BaHUEM WH(OPMALIMOHHBIX TEXHOJIOTUHN, OBIIAZIeeT HABBIKAMU MCCIIE0BATEIBCKOM paOOTHI.
[TonyueHHbIe Ha 3aHATUAX 3HAHUS U SKCIIEPUMEHTAIbHbIE HABBIKM MIOMOTYT YJalIuMcsi OOy4UThCSl METOaM PEIICHUS OJIMMITMAIHBIX 3a/1a4.
TpeGoBaHus HampaBJIEHBI HA PEAU3AIUIO JIEITEIBHOCTHOTO U IMYHOCTHO - OPHEHTUPOBAHHOTO MOJX00B; OCBOCHHE YYaIIUMHCS UHTEJUIEKTYalbHOM
U IPAKTHYECKOH eATeIbHOCTH; OBIIAJICHHE 3HAHUAMHU U YMEHUSMU, HEOOXOAUMBIMU B TIOBCETHEBHOW KU3HU, TTO3BOJISIOLUIMMH OPUEHTUPOBATHCS B
OKPYKaIOIlIeM MHUPE, 3HAYUMBIMHU 11 COXPAHEHHsI OKPYXKAIOIIEeH cpeibl U COOCTBEHHOTO 3/I0POBBSI.

Yuawuecs donorcnvl snamo:
1. Ontuueckue nmpuOOpsI
2. JleiicTBUE 3JEKTPUUECKOTO T0JIs HA HEMOABM)KHBIE 3apsiibl
3. TlpuHuun neficTBUS U3MEPUTENNBHBIX TPHOOPOB



4. CnocoObl BEIYUCIICHUS TOTPEUTHOCTH U3MEPEHUH
5. Cnoco0Obl U3MEHEHUsI BHYTPEHHEW sHEepruu Ten. Buapl Teruonepenaun. Temnonepenaya B MPUPOJIE U TEXHHUKE.
6. Ilonstue nmuu3el. M300paxkenus B muH3ax. OnpeeneHne rIaBHOro (POKYCHOTO PACCTOSIHUS M ONITUYECKOM CHJIBI JIMH3BI

Yuawuecs oondcnel nonumams:

1. ponb pyHIAMEHTANBHBIX ONBITOB B Pa3BUTHH (DU3HUKH

2. MECTO DKCIIEPHMEHTA B CTPYKTYpe (pU3HUecKOro 3HAHHS

3. pa3nuyath 1elNb, pe3yJabTaT U 3HAaY€HUE KOHKPETHOTO OTIbITa

Yuawuecs oonocner ymemo:
JIeNIaTh CXEMBI OIBITHBIX YCTAHOBOK
BBITIOJTHATE 3aPHCOBKH (DH3UYECKUX OIBITOB
JEMOHCTPUPOBATH H OOBSCHSATH OIIBITHI
MPOEKTHPOBATH M U3TOTABIIMBATH IPUOOPHI
aQHAJIM3UPOBATH M COTIOCTABJIATH IMOTYICHHBIC TAHHBIC
IpaMOTHO BbIOMpATh MacITad ocei MpHu MOCTPOSHUU IrpapUKOB
MIPOTHO3UPOBATH PE3YJIbTAT OTIBITA
MPEJICKa3bIBaTh M3MCHEHHE (DU3HUECKUX BETMIMH MTPU U3MEHESHUH HAYaIBHBIX YCIIOBUI
UCKaTh U 0OTOMPATh HH(OPMALIMIO, KOHCTIEKTUPOBATh €€
0. ucnoJyib30BaTh U AHAJTU3UPOBATH TAOTUYHbBIE JaHHBIE

11. npuBneKaTh CIPaBOYHBIA TEXHHUECKUI MaTepHall (CXeMbl, TAOJIHIIBI, TPa()UKH)

12. conocTaBnsATh NOJYYEHHBIE PE3YIbTATHI C TOCTUTAEMBIMU Ha MPAKTUKE

13. roToBUTE COOOIIEHUS U TOKJIABI

14. BeICTYnaTh ¢ COOOMIEHUSIMH U JTOKIaAaMH1

15. noxOupath K qoKIaaaM U pedepaTaM WLTFOCTPATUBHBIN MaTepra

16. opopMIIsATE COOOITIEHNUS U JOKJIAIbI B TUCEMEHHOM BHJIE

B npouiecce oOyueHus UCTIOIB3YIOTCS CIEAYIOUIUE METOAbI: O0BSICHUTENbHO-UIUTFOCTPATUBHBIN, AESITEIbHOCTHBIHN, SBPUCTUYECKUH,
1abopaTOpHBIX UCCIIeI0BAaHU, HAOIIOIEHUS, UCCIIEI0BATENBCKUM.

[IporpamMma mpexycMaTpuBaeT UCIOIb30BaHUE (PPOHTATBHOM, HHANBUAYAIBHOM, IpynnoBoii ¢gopm padoTsl o0ydaromuxcsa. OponransHas popma
MpelycMaTpuBaeT Mojauy MaTepualia BCeMy KOJUIEKTHBY Y4E€HUKOB.

NnnuBuayanbHas Gpopma npeamnoisaraeT caMoCTOATENbHYIO HCCIIE0BATENbCKYI0 pab0Ty 00YJarOIIUXCsl PU BBITIOJHEHUH Ja00PATOPHBIX OIBITOB.
B nporpamme 0TBOAWTCS MHAWBUIYaTbHOM paboTe MPUOPUTETHOE MeCTO. [ 'pymnmnoBasi paboTa MO3BOJSET OPUEHTHPOBATh YUEHUKOB Ha CO3/IaHUE TaK
HA3bIBAEMBIX «TBOPUECKUX» Map WU MOATPYIII C YI€TOM UX OMbITA HCCIEA0BATENbCKOM IeATETHbHOCTH.

B mpouiecce oOyueHus npeaycMaTpuBaroTcs cliefyoomre ¢GopMsbl y4eOHbIX 3aHATHIL: TUTIOBOE 3aHATHE (coueTarolee B cede 00bsICHEHHE U
MPaKTHYECKOe yIpakHEeHne), cobeceJoBaHNe, KOHCYIbTAIIMS, TUCKYCCHS, TPAKTUUYECKOE YIIPaKHEHUE TI0]] PyKOBOJICTBOM Ie/larora mo 3aKperieHUIo
OTIpeJIeIEHHBIX HABBIKOB, CAMOCTOSITEILHOE UCCIIEI0BAHUE, 3aIlIUTa UCCIICOBAHMSL.

BOoo~NoGR~WNE



Y4eOHBIN IJIAH:

Ne TEMA KoauuecTBo yacos
n/n
Bcero Teopust IIpakTHKa
1 ®du3nvecKuil MeTO U3y4YeHHs NPHPOABI: 3 1 2
TeopeTH4eCKHH U IKCIIePUMEHTAJIbHBIN
2 TenjoBble ABJIEHHUA U METOAbI HX HCCJIEI0BAHNS 8 3 5
3 DJIeKTpUYECKUE SIBJIEHUSI H METOIbI HX 8 4 4
HCCIIe0BAHUS
4 DJIEKTPOMATHUTHBIE SIBJIEHHUS 5 2 3
5 OnTtuka 8 5 3
6 IMoaroroBka M NMpoBeeHNEe UTOTOBOI KOH(pepeHAN | 2 - 2
Hroro: 34 15 19
Y4yeOHO-TEMAaTHYECKHM I TJIAH
Ne Tema Kou- Teopust IpakTuka Hara Hara Xapaxkmepucmuxa uooe Bocnurareian
m\n BO IJIaH. daxr deamenvHoCmu 00yuaouuxcsa HBbI
4acoB (Pe3ynvmamul 00yuenusn: KOMIIOHEHT

JIMYHOCTHbIE, I03HABATE/IbHbIE,
peryJsiTUBHbIe,
KOMMYHHMKATHBHbIE)




dusnuecknii MeTox

BOCIIUTATh
M3y4YeHHsl IPHPOIBIL: JInyHoCTHBIE: Hccnenyior | gayunoe
TEOPeTHYECKHH U 3aBUCHMOCTE  HAMpPaBICHUA W | MypoBO33pEHU
IKCIePHMEHTAIbHbII ;E:gggg TeM;ZES;)}?SMeHa OT | ¢ yuammxcs,
BOCIIUTHIBATh
Ilo3HaBarejbHBIC: BbACIAIOT U
(GOpMYTUPYIOT TTO3HABATEIBHYIO RS

1 Duzuyeckuii MeTox 1enb. CTPOSAT JIOTMYECKHE IIEIH A0 MIFELEE IS
M3y4EeHHUS TIPUPOJIBL: paccyxnennii.  Boymsuraror  u | YICOHOMY
TeopeTHUCCKHii 1 000CHOBBIBAIOT rurnoressl, | TPYAY.
SKCHEPUMEHTANbHBIT mpenararoT CIOCOOBI ux

MIPOBEPKU
(paBina TEXHHKN PeryastuBHbie: DopMyJIHpyOT
0e30macHOCTH MpH padoTe C I103HABATEIBHYIO 11€b,
(du3NIeCKIM TPUOOPOM, COCTaBIISIIOT TIaH u
n3MepeHne QPU3NIECKIX MIOCJIE0OBATEIBHOCTh JEHCTBUI B
BCJH/I‘H/IH) COOTBETCTBHUU C HEU
KommynunkaruBHble:
IInarupyroT obmme criocoob!
paboTel. Mcrons3yroT
aJIeKBaTHBIE A3bIKOBBIE CPEICTBA
JUIsl OTOOpa’kEHHsI CBOUX UYBCTB,
MEICIIeH 1 TTOOYKIeHUH

2 OnpezeneHue HEeHbI BOCHUTATh
JIeTIEHUA U TIOKa3aHUi Hay4YHOE€
puOOopoB. MHUPOBO33pEHHU

€ yJamuxcs,
BOCIIUTBIBATh
CO3HATEIBHOE
OTHOIIIEHUE K
yueOHOMY
TpyAay.

3 Omnpenenenrie aOCOTOTHON U BOCIIUTHIBATh
OTHOCHTENBHOU CO3HATEJIBHOE
MOTPEIIHOCTEN N3MEPEHUM. OTHOIIIEHUE K

yuyeOHOMY
Tpyay.

TenjioBbIe ABJICHUSA U
METOABI UX UCCIET0BAHUA




TemnoBbIe SIBICHUS 1 JInunocTHbie: OCYIIECTBISIOT | pa3BUTHE
METOJIbI MX UCCIICIOBAHUS: MHKPO ONBITHl IO PEATU3ALMNU | MOTUBALIUU
TEIUIOBOE PACIIMPEHUE Tel U Pa3JIMYHBIX CHOCO00B | K U3y4eHUIO ¢
ero MCIOJIb30BaHUE B W3MEHEHUSA BHYTPEHHEHN | U3MKU Ha
TEeXHUKE. SHEPruu Tcjia OCHOBC
IHo3HaBaTenbHbIe: BBIIETAIOT | MPAKTUYECKOMN
0000IICHHBI CMBICT 3aJaud. | 3HAYUMOCTH
Crioco0b! N3MEHeHHS VYcraHaBnuMBaOT — NMPUYMHHO-
BHYTPEHHEW dHEPTUHU TEIl. CIICICTBEHHEIE CBsI3H,
Bugsl Terionepenayu. 3aMEHSIOT TEPMUHBI
Termnonepenaya B mpupojie u OIpCACICHUAMU
TEeXHHKE. PeryastuBabie: CoOCTaBISAIOT
IJIaH M TOCIEI0BATEIBHOCTh
KonuuecTBo TEmIoThI. o o . | BOCIIUTHIBATh
nercreuii. Ciau4aroT  CBOU
N CO3HATEIbHOE
CII0Co0 IEeHCTBHUS C DTAJIOHOM
OTHOIIEHNE K
KomMmyHukaTuBHbIE:
yaeOHOMY
OnuceIBaOT coaep>KaHue i
COBEpIIAEMbIX  ACHCTBUH  C PyAY.
3aK0H COXpaHCHUS U
LEITbI0 OPUEHTHUPOBKHU
MpEeBpAICHUS SHEPTHH B .
MPEIMETHO-TIPAKTUYECKON WU
MEXaHHUYECKHX U TETUIOBBIX N
WHOU JIeITEIbHOCTH
nporeccax.
ArperaTHble COCTOSHUS
BEIICCTRA.
dazoBble mepexonsl. Pabora pa3BUTHE
rasza u napa. TerioBsie JImunocTHbIe: OCYIIECTBISAIOT | MOTUBALIUN
JBUTATENH. J[BUTATEND MHKpPO ONBITHI 0 PEaIM3aliU | K U3YUYCHHIO ()
BHYTPEHHETO CrOPaHUSI. pa3IMYHBIX croco0oB | M3MKH Ha
POTOpHO — HOpH.IHeBOﬁ HU3MCHCHUA BHYTpeHHeﬁ OCHOBC
nsuratens Baukernsi. [{nu3essp. SHCPrun TCla [PaKTUICCKOU
ITo3naBaTenbHbIE: BHIACHSIOT | 3HAUUMOCTH

[TapoBast u razoBast TypOHHA.

00OOIIIEHHBIA CMBICII 3aJayu.
YCTaHaBIMBAKOT  MPUYHHHO-
CJIE[ICTBEHHBIE CBSI3H,




10- | HeoObIyHble 1BUrATENN. 3aMEHAIOT TEPMUHBI | BOCIIUTHIBATD
11 | HepcnextuBbl co3manus OIpEIETIEHUAMHE CO3HATEIHEHOE
HOBBIX JIBUTATENICH, PeryasituBable: COCTaBJISIOT | OTHOIIEHUE K
YCOBEPIICHCTBOBAHUE IUIAaH © TIOCJEIOBATEIILHOCTh | y4eOHOMY
IIPEKHUX U 3aMCHBI nevictBuit.  CnvyarOT  CBOM | Tpyay.
HCTIONb3YeMOTO B HUX croco0 IeHCTBUS C ATAJIOHOM
torumBa. KIIJI TermoBoro KomMmyHuKaTHBHbIE:
JIBUTATENs U TIEPCIICKTHUBBI OmnmuceiBatoT COACpKaHne
€ro MOBBIIICHHUS. COBEpIIAEMBIX  JEHCTBUH  C
LEJbIO OPUEHTUPOBKHU
MPEAMETHO-IPAKTHYECKON TN
1l WHOH JeSITSIILHOCTH
JInyHOCTHEIE: Haomronaror
gﬂeKTpl/l'{eCKI/le ABJICHUA " ABJIEHUE AEKTPHU3ALUN Ten
METOAbI UX HCCJICAOBAHUA pH CONPUKOCHOBEHU U u
B3aUMOJICVCTBHE 3aPSHKEHHBIX
TeN
IMo3znaBareanunie: Boiaenaor
u bopMyIHpyIOT
[TO3HABATEJIbHYIO LETIb.
VYcTaHaBIMBAalOT  NPUYMHHO-
CJIE/ICTBEHHBIE CBSI3U
PeryastuBubie: IlpuHumaror
12 | DaekrpuvecKkue SIBICHUS U I COXPAHSIOT IIO3HABATEIbHY[0 | BOCIIATHIBATH
METOJIbI UX UCCIIENOBAHUS. e, PErylmupyloT mpoiecc | CO3HATCIBHOE
ONEKTPUIECKHH TOK. BBITIOTHCHHS yueGHpIx | OTHOLICHHE K
[eiicTBUA 2IEKTPUYECKOTO neficTBUM y4e6HOMY
TOKa. DJIEKTPUYECKHIA TOK B Tpyay.

cpe€aax: Merajiiax,
KHUIOKOCTAX, ra3ax,
MMOJIYIpOBOAHUKAX




13

Onpenenenuie ynenbHOro
CONPOTHUBIICHUS IPOBOTHUKA.
3akon OMa 71 y4acTka
LEMH.

14 | CoenuHEHMS TPOBOTHHUKOB.

15 | OcBerutenbHas CETh.
DNEKTPOU3IMEPUTEIBHBIE
IpUOOPHI.

16 Pa0Gora 1 MOIIIHOCTE

3JIEKTPUYECKOI0 TOKA. 3aKOH
xoyns — Jlenna

KoMmyHHKaTuBHBIE: Yuarcs
apryMeHTHPOBaTh CBOIO TOUKY
3peHusi, CHOPUTh U OTCTaUBaTh
CBOIO HO3ULINIO
HEBPaXICOHBIM TUISL
OTITIOHEHTOB 00pa3oM

pa3BUTHE
MOTHUBALINH

K U3YYEeHUI0 ¢
U3UKH Ha
OCHOBE
MPAKTUYECKOU
3HAYUMOCTH; -
MOBBIIICHHE
uH(pOpMaLOH
HOU U
KOMMyHI/IKaTI/IBH
oM
KOMIICTECHTHOCTHU
00y4aromuXxcsi; -
YYUTH U3BJICKATHh
MOJIb3Y U3
00pa3oBaTeIbHO
IO OIbITA; -

YYUTh
COTPYAHWUYATH U
paboraTh B
rpynmax.

OCYIIECTBIISTh
MOJINTEXHUYEC
Koe
BOCIIUTaHHUE 3a
CYET pelIeHUs
3a7a4 ¢
MPaKTUYECKUM
CoZICpyKaHUEM

OCYHIIECTBIISTh
MOJIUTEXHUYEC
Koe

BOCIIUTAHHE 3a
CYET pelIeHus




3aga4 C

MPAKTUYECKUM
COoZIep)KaHUEM
17 | DnexTpoHarpeBaTeIbHbIC YUUTh U3BJICKATh
npubopsl. Pacuer [10JIB3Y U3
noTpedIsieMoi 00pa3oBaTeIbHO
'O OIBITA; -
anekTposHepruu. KopoTtkoe ’
VUUTh
3aMbikanue. [lnaBkue COTPYHIYATS i
MPEIOXPAHUTEIIH. paboTaTh B
rpyImnmax.
18 | Ilpumenenne
MTOJTYTTPOBOHUKOBBIX
npuOOpoB
19 | Uccnenosanue n (hopMHupOBATH
HCMOJIb30BaHHUE CBOMCTB HaBBIKU
KOHJICHCATOPOB KOJUICKTUBHOM
paboThI;
CaMOCTOSTEIBH
0OCTH
1Y | DuekTpoMarHuTHbIE JIuuHOCTHBIE: HaGmomator
SABJICHMSI MAarHuTHOC HeﬁCTBHe KaTylikmu C
20 | Tonyuenne u TOKOM. M3roraBnuBaroT bopMHpOBaTh
JJIEKTPOMATHHUT, UCIIBITHIBAIOT €r0
(hukcupoBaHHOE —— HecnenyIor HaBbIKU }
n300paXKeHne MAarHUTHBIX SABHCHMOCTD cBoticrs | KOTWIEKTUBHOK
noren. Penrenne 3JIEKTPOMArHUTa OT CHJIBI TOKA U paboThI;
KAueCTBEHHBIX 3a/1aY. HaJIMYUs CepICIHUKA CaMOCTOATCIIbH
Ilo3naBarennHble: Brmongastor | OCTH
21 | DneKTpOMarHUTHI. omepalud €O  3HAKaMH U
DNEKTPOMAarHUTHOE pene CUMBOJaMHU. YMEIOT 3aMEHSTh
22 | IToCTOSIHHBIE MATHUTHI U UX TCPMUHBL ONMPEACNICHIAMH. | hopMHUPOBATE
IpUMeHeHHe, Beienstor 00beKThl U POLECCHL | Loppikcn
C TOYKH 3pEHHUSI [IENIOr0 U YacTeit .
PeryasiTuBHbIe: KOJLICKTHBHON
CaMoCTOSTETbHO  (OPMYJIUPYIOT paboTsL;
TI03HABATENbHYIO 1enb u crpost | CAMOCTOATCIbH
JIEWCTBUSA B COOTBETCTBUU C HEU OCTH
23 | MarautHOe toie 3emuun. Ero

KomMyHHKaTHBHBIE:




BJIMAHUC HA paguOCBA3b

YcranaBiauBaoT paboune
oTHOUIeHUS, y4yaTcs 3()(PEeKTHBHO

24 | JleiicTBIE MATHUTHOTO IO COTPY/HMYATH U CIIOcO6CTBOBATH | IPO(ECCHOHAN
Ha MNPOBOAHUK C TOKOM. IIPOJYKTUBHOM KOOIEpALUU bHasd
Uzyuenne mopenu OpHUCHTALHA
AIICKTPOBUTATEIS. yYamuxcs
Y | Onruka
25 | Ucrounnku cBera. Cuna JIuunocrupie:  HabmomaroT | ocymecTBisTh
cBera. OCBELIEHHOCTb. OTNITHYECKHUE SIBJICHUS, | MOJMTEXHUYCC
OTpakeHHe W TIPETOMIICHHUE BBIIIOJIHAIOT MOCTPOEHUE XOJa | KOE
CcBeTa. 3aKOHBI OTPAXKCHHUS H JTydei, HEeoOXOAMMOTO JUIS | BOCIIHTAHHE 3a
npenomienud. Ilonnoe TIOJTydeHHS OTITUYECKUX | CYET PEICHHUS
3¢ peKToB, U3y4aroT | 3ama4 c
YCTPOMCTBO  TENECKONa U | MPaKTHYECKUM
MHUKPOCKOTIa CoZIepyKaHuEeM
ITo3naBarenbHbIE: (dbopmMHupoBaTh
26 | HaOnromenue oOTpakeHHS U [TpumensitoT METOJBI | HABBIKHU
MPETIOMJICHHS CBETA WH()OPMAITMOHHOTO  TIOWCKA, | KOJJIEKTHBHOM
CaMOCTOSTEIIEHO CO3/Ial0T | pabOTHI;
AITOPUTMBI JEATEIBHOCTH MPHU | caMOCTOATENb
peueHnn 3a1a4 TBOPYECKOTO U | HOCTH
27 | Orpaxkenne.  BonokoHHas IIOMCKOBOI'O Xapakrepa npodeccuoHant
onTHKa. 3epKajia TUIOCKHE U PeryasitTuBHblie: bHAs
ceprueckKue. CaMOCTOSITEIIFHO OpHEHTALUS
bopMyIHpyIOT yJaImxcs
MO3HABATCIBHYI0  LENb U | hopMHUPOBATH
28 | JIumspl. OnTHueckas cuia CTpOAT JeHCTBHS B | HaBBIKU
JIUH3EL COOTBETCTBHH C HEH KOJIJICKTUBHOM
KoMmmyHuKkaTuBHBIE: paboThI;
PaboTator B Ipynme. | caMocTosTellb
OnuceiBaOT COJICPXKAHUE | HoCTHU
COBEpIIAeMbIX  JCHCTBUH  C dbopmupoBanu
29 N300paxkeHuss B JIHH3aX. HECJIBIO OPUCHTHPOBKH | ¢ HAy4YHOTO
OrmpenerneHue [JIaBHOTO NPE/IMETHO-TIPAKTHYCCKON M | \ppoBO33peHn
(GOKYCHOrO  paccTosHUSI | WHOU JeSITeNIbHOCTH 5,
ONTHYECKON CHIIBI JIMH3bI ATPHOTHYECK

oc u




HHTCPpHALlKMOHA
JIBHOC

BOCIIUTaHUE
yyamumxcs,
npodeccuoHan
bHas
OpHUEHTALNS
YYaInxcs
(hopMHUpPOBATH
30 | Onrtuyeckue PUOOPHI. HaBBIKU
Hucnepcust  cera.  Lser KOJUJIEKTUBHOM
Tena. paboThI;
CaMOCTOATEND
HOCTH
31 | Unarepdepentus
CBeTa. IIpocBetneHue
OIITUKH.
32 | Judpaxius cBeTa.
HckaxkeHne  m300pakeHUH,
MOJTYYEHHBIX C TOMOIIBIO
ONITHYECKHUX TIpHOOpPOB.
CreKkTpalibHEIN aHAN3.
Y1 | IloaroToBka U NpoBeJeHHE IToznaBarejbHbIE: Ymerrt | npodeccroHan
33- | urorosoii KoHdepeHuun BBIOHPATH 0000MLICHHBIC | LHas
34 CTpaTEeruy PEIEHUs 3a/1a9u OpUEHTALHS
PeryasituBHbIe: } Cnnvqa}oT yuanmxcs
cnocod cBOMX  JEHCTBHM €
3aJJaHHBIM ITAJIOHOM,

O0HApYXMBAIOT OTKJIOHEHUS U
OTJINYHSA

KommynukatuBubie: O0marorcs
u B3aUMOJICHCTBYIOT c
mapTHeEpaMd IO  COBMECTHOM
JNEeITEIbHOCTH WM OOMEHY
nHpopMaIuen
Ilo3naBarenbHble:  Bripaxator
CMBICIT CHTyallMH pa3InIHbIMU
cpeacTBaMH (PUCYHKH, CHMBOJIB,
CXEMBI, 3HAKH)




PeryasruBable: CrnuyaroT cBOM
crnoco0 JeHCTBUS C ITAJTOHOM

KomMmyHukaTnBHbIe:
Perynupyrot COOCTBEHHYIO
JEeSATEIbHOCTh HIOCPEJICTBOM

pEYEBBIX NEUCTBUI

Conep:kanmne u3yuaemMoro Kypca B 8 kiacce

1. ®u3nyeckuii MeTOA N3yUeHHsI IPHPOIBI: TEOPETHUECKUH U IKCepuMeHTANBHBII (3). OnpeneneHue 1eHbI IefeHus TPuOoOpoB,

CHsATHE TIoKa3zanuid. OmnpeneneHne morpenrHocTed n3MEpeHU.

2. TenioBble SIBJeHHsI U MeTObI UX HcciieaoBanus (8). OnpenenceHue yATMHEHUS Telna B MpoOIlecce M3MEHEHUs TeMIlepaTyphl. PellieHne 3a7ad Ha onpeneneHne
KOJIM4YeCTBa TCEIIJIOTHI. HpI/IMeHeHI/Ie TCILUIOBOI'0 paCHIMPCHUA IJid PErucTrpanvu TEMIICpAaTyphbl. I/ICCJIeIlOBaHI/Ie IIpoOUCCCOB IIJIABJICHUA U OTBEPJACBAHUSA. I/I3y11eH1/Ie
YCTpOWCTBA TEIIOBHIX JBUTaTenel. [IpruOopsl A u3MepeHus BIa)KHOCTH BO3AyXa.

3. DaekTpuyecKue ABJIEHUA U MeToAbI UX ucciaenoBanus (8). OnpeneneHne yaeIpbHOTO COMPOTUBIICHUS MTPOBOJAHMKA. 3akoH OMa Juis yJacTka 1enu. PemreHue
3anmad. VccriegoBaHre M HCIIONB30BaHUE CBOMCTB AJIEKTPUUYECKUX KOHIEHCAaTOpoB. PacueT moTpebnsiemoit anekTposneprun. Pacuer KIIJl anexTpudyeckux ycTpoicTs.
Pemienue 3ay1a4y Ha 3akoH [xoynsa-Jlenna.

4.9nekTpomarHuTHbIe siBjeHus (5). Ilomydenrne n GUKCHpPOBaHHOE M300paKEHNE MATHUTHBIX TOjel. M3ydeHne CBOWCTB diIeKTpoMarHuTa. M3ydeHune mMomenu
3JeKTpoABUraTess. PenieHre KauecTBEHHbIX 3a/1a4.

5.0nTuka (8). M3ydenne 3akoHOB oTpakeHHs. HaOmomeHne oTpakeHHS W TpelloMIIeHUs cBera. M3o0pakeHus B nmH3ax. OmnpenerneHue riaBHOTO (OKYCHOTO
pacCTOsTHUS ¥ ONTHYECKOH CHIIbI TUH3BL. Habmonenne uaTepdepennnn cBeta. Perenne 3agaq Ha npenomiieHre cBeta. HaOmroneHn e moJTHOro OTpaXkeHus! CBETa.

6.[ToaroToBKA M MpOBeIeHHE HTOTOBON KOH(pepenuun (2). HauBHyansHas paboTa 1Mo MoAroToBKe MPOeKTa K Mpe3eHTAInN
Metoabl 00ydyeHus: ¥ GopMbI OPraHU3ANMY JIeSITEILHOCTH 00y4alonXCs

Peanmzammst mporpaMMbel BHEYPOUHOH nesitensHOCTH «DPu3nKa B 337adax M IKCIEPUMEHTax» MpeAroiaraeT WHAUBUAYAIBHYIO W TPYIIOBYIO paboTy
00yJarommuxcs, MIaHNPOBAHNE U TIPOBEIECHUE UCCIEOBATEIHCKOTO IKCIIEPUMEHTA, CAMOCTOSTENFHBIA COOP JAHHBIX ISl pelIeHHs MPAKTUIECKUX 3aJ]1ad, aHaJlUu3 U
OLIEHKY TONy4YeHHBIX pPe3yJbTaTOB, M3TOTOBJIEHWE MocoOmii u Mmoxened. lIporpamma mpemycMmarpuBaer He TOJIBKO OOydarolue W pa3BUBAONINE IIENH, ©&
peanm3anys crocoOCTBYET BOCIIUTAHUIO TBOPYECKOW JTMYHOCTU C aKTUBHOW JKM3HEHHOH MO3MIMEeN. BBICOKMX pe3ynbTaToOB MOTYT JAOCTHYL B JaHHOM CIIydae He
TOJFKO YIEHUKH C XOPOIIIEH IKOIBHON YCIIEeBaeMOCThIO, HO U BCE IeNIeyCTPEMIIEHHBIE aKTHBHBIE pedsiTa, y)Ke CIeNaBIIne CBOi mpodeccnoHaNbHBINA BIOOP.

B Hauane yueOHOro roja 00y4aromuMcs IpeaiararoTcst TEMBI TS TPOEKTHO — MCCIEA0BATENBCKOM nesTensHocTi. O0ydatoniiecs: 00beqUHSIOTCS B TPYIIIIBI
Wi paboTaroT CaMOCTOATEIHHO HaJ MPOEKTOM B TeUEHHE YUEeOHOro Toja, Moiaydas KOHCYIbTAIlMH YYUTENsS U MMes BO3MOXHOCTH OOCYIHTH MPOMEKYTOUYHBIS
pe3ynabTaThl B TPYINIE Ha ©KEHEACTHHBIX 3aHATHUSX. B paMkax exeHeIeNbHBIX 3aHATHH O0yJaroImuecsl IUIAHUPYIOT SKCHEPUMEHTHI, MPOBOIAT HX, OOCYXIAIOT
pPE3yIBTATHI, PEIIAIOT SKCIIEPUMEHTAIILHBIE 3a/JaHusl, 33791 PA3IUNIHBIX ()OPM U THIIOB.

IlepeyeHb TeM HCC/IeI0BATEIBCKUX Pa00T yyamuxcs 8 kiaccos



Ne Paznea Tema ncciienoBaTes bcKoii padoThI
n/n
1 Okonoruueckre npobaeMsl MPOU3BOACTBA U Mepenadn deKTposHeprun B Poccuu
2 PasBurue sHepreruku B benropozackoii o0nacTi 1 oxpaHa OKpYXarolei cpebl
3 BITUSIHHE JIEATENBHOCTH HeTOBEKA HA COCTOSHIE OKPYIKAIOMICH DKonoruueckre mpooIeMbl OCYIIECTBICHHUS HEYNPABIISIEMBIX U YIPABIISIEMBIX SICPHBIX
cpetbl. DKOMOrHYECKIe MOCIEACTBHS PUMEHEeHH s denoBexoym | PEAKHHH
(UBNYECKIX OTKPBITHH "
4 OneKTpruYecKre IBJICHUS B MOEM IOME
) Hcropus pa3BuTHS JIEKTPOIHEPreTUKHU B Poccuu
6 CoBpeMeHHas 37eKTpo3HepreTndeckast kaptuHa Poccnn

e BpricraBka paboT BOCIIMTAaHHUKOB

e 3ammra IIPOCKTOB

e VYyacTue Ha Hay4yHO — MPAKTUYECKON KOH(EepEeHITUH

D opMbI KOHTPOJIS.

PEAJIN3YEMBIE YYEBHBIE TIPOTPAMMbI 1 YYEBHO - METONMYECKOE OBECIIEYEHHE
INPOI'PAMMbBI BHEYPOUYHOMU JEATEJBHOCTHU «®U3UKA B 3AJAYAX U SKCITEPUMEHTAX» B 8 K/IACCE

B 2021-2022 y4eOHOM roay

Kiace IIporpamma Y4ebHO - MeToAMYecKoe obecrieueHre

HazBanue (uTepatypa Ui yUUTeINs U yJaInuxcs)

y4eOHoro Kypca

Konnuectso

4acoB

1 yac B Hememo; | PaGowas mporpamma. CoctaBnena Ha | 1. BHeypouHast AeSTENbHOCTH IIKOJBHUKOB. METOANYECKUN KOHCTPYKTOP: OCOOHE Il yauTens/
8 kaace ocHoBe IlpumMepHON mporpaMMsl 1o J.B. I'puropses, 11.B. CtenanoB. — M.: IIpocsemenue, 2011. — 223 c. -. (CtanmapTsl BTOPOTroO




«®Dusuka B
3aJa4ax u
AKCIIEPUMEHTAX)
34 yaca, 1 yac B
HEZICITIO

yuebHpiM mpenmeraM. @usuka. 7 — 9
kiaccel ([IpuMepHble MporpaMmbl 110
yuebHpiM mpenmeraM. @uzuka. 7 — 9
kiaccel. — 3-¢ m3a.- M.: [IpocBeienue,
2013. — 80 c. (CrammapTel BTOPOrO
TIOKOJIEHUT)) ¥ TPOrpaMMbl OCHOBHOT'O
obmiero obpasopanus. ®dusmka. 7 - 9
kmaccsl  A.B.  Ilepeimkmna, H.B.
®unonosuy, E.M. I'yrauk (IIporpamma
OCHOBHOro  o0miero  oOpa3oBaHUS.
Ousuka. 7 - 9 kmaccel (aBTOpHI:A.B.
ITepeimikun, H.B. ®wionoBuu, E.M.
I'yrauk).®usnka. 7-9 knaccel: paboune
nporpammel / cocT. @50 E.H. TuxoHoBa
- 5-e m311., mepepad.-M.: Ipoda, 2017. —
400c., ctp.4.)

N

©w

10.

11.

MTOKOJICHUS ).

BueypouHnas aestenbHOCTB. [IpUMepHBIid MIaH BHEYPOUHOH AESITENBHOCTH B OCHOBHOM MIKOJIE:
nocooue i yuurens/. B.I1. Crenanos, [I.B. I'puropses — M.: [Ipoceemenue, 2014. — 200 c. -.
(CtanmapTsl BTOPOTO TIOKOJICHUS).

Paboune mnporpammer. ®usmka. 7-9 kmaccel: ydeOHoO-meTomuueckoe mocodue/coct. E.H.
Tuxonosa.- M.:Jlpoda, 2012.-398 c.

OenepanbHbli  TOCYJapCTBEHHBIM CTaHAApPT OOWIET0 00pa3oBaHHMS BTOPOTO ITOKOJICHHS:
JeSITeIbHOCTHRIM momxon [TekcT]: wmeromudeckue pexkomenpanuu. B 3 u. Yacte 1/
C.B.Ananunuesa; mox o6mr. Pen. T.®.Ecenkosoii, B.B. 3apyounoii, aBt. Beryn. Ct. B.B.
3apyouna — YuesHoBck: YUIIKIIPO, 2010. — 84 c.

3anumarenbHas ¢usuka. [lepensman S1.U. — M. : Hayka, 1972.

3anumMarenbHbIe onbITh 110 (usuke. ['opes JI.A. — M. : [Ipoceerienue, 1977.
Xouy 6biTh Kynmubuasim. Dnbmanckuii .M. — M. : PUL] MK/, 2002.

®dusuka s yBiedeHHbIX. Kubanpuenko A.S., Kubansuenko M.A.— Poctos u//l.
2005.

Kak crate y4yensiM. 3aHsaTHs 1m0 (u3WKe ans crapmeknaccHukoB. A.B. Xyropckwii, JI.H.
Xytopckuii, 1.C. Macnos. — M. : I'mo6yc, 2008.

OpoHTanbHBIE JTabopaTopHbIe 3aHATHs To (u3uke B 7-11 kimaccax oOmeoOpa3oBaTeNbHBIX
yupexnennii: Kaura mns yuutens./mon pen. B.A. Bypoma, I'.I. Huxudopoa. — M.
[Ipocsemienue, 1996.

Hayunsie pa3Bieuenus B oosactu puszuku U xumuu. I'. Tuccanmwe. / Ilep. FO.I'onyapos. — M. :
Teppa- Kamxnsni xkry6, CI16., 2009 (Mup Bokpyr Hac).
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