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PA3JEJ 1. NOACHUTEJ/IbHAA 3ATIMCKA

duznyeckoe 00pa3oBaHUE B CHCTEME OOIIEro U CPeTHero 00pa3oBaHus 3aHUMAET OJHO U3
BEAyUIMX MecCT. SBissch (QyHIAMEHTOM HAyYHOTO MHUPOIOHUMAHHS, OHO CIOCOOCTBYET
(GOpMUPOBAHUIO 3HAHWH 00 OCHOBHBIX METO/JAaX HAYYHOTO IO3HAHUS OKPYXKAIOIIETO MHPA,
byHIaMEHTAIbHBIX HAy4YHBIX TEOPUH M 3aKOHOMEPHOCTEH, (OpMUPYET Yy YHALIUXCS YMEHUS
WCCJICIOBATh U OOBSACHSTH SBJICHHS PUPOIBI U TEXHUKH .

Kak mkonbHbIl npeaMer, gu3uka o0iazaeT OrpOMHBIM T'YMAHUTAPHBIM MOTEHIUAIIOM,
OHAa aKTUBHO (OPMUPYET HHTEUICKTYaJIbHBIE W MHPOBO33PEHYECCKHE KadyeCcTBa JIMYHOCTH.
Huddepenunanus npeanojaraeT TaKyl0 OpraHHM3alMIi0 Ipoiecca OO0ydeHHus, KoTopas
VUUTHIBACT WHAWBHUIYaIbHBIE OCOOCHHOCTH YyYallUXCs, WX CIOCOOHOCTH ¥ HHTEPECHI,
JUYHOCTHBIA omnbIT. Juddepenuumanus oOyueHUs (QHU3MKE MO3BOJIIET, C OJHON CTOPOHBI,
obecrieunTh 6a30BYIO MOATOTOBKY, C APYrOod — YIOBJICTBOPUTH MOTPEOHOCTH Ka)JOTO, KTO
MPOSIBIISIET MHTEPEC M CIHOCOOHOCTH K IpPEAMETY M BBIXOAMUT 3a paMKU HM3y4deHHUs (DU3UKU B
HIKOJILHOM KypCe.

Cpok peanu3zanuu nporpaMmmsl: 1 roa, 34 4.

JlanHast mporpamMma Mo3BOJISIET 00YJAOIIMMCS 03HAKOMUTHCS C METOJUKON OpraHu3aiuu
U MPOBEJICHUS IKCIIEPUMEHTAILHO-UCCIIEI0BATENIBCKON IEATEIbHOCTH B COBPEMEHHOM Y4eOHOM
nporecce mo (pu3uKe, 03HAKOMHUTHCS CO MHOTUMHU UHTEPECHBIMH BOITPOCaMU (DU3WKHU Ha JTAHHOM
sTanie OOy4YeHHSs, BBIXOAAIIMMHU 33 PAMKHU IIKOJBHOH MPOrpaMMBbl, PaCIIUPUThH LEIOCTHOE
NpEICTaBICHHEe O TMpolJjeMe JJaHHOH HayKH. OKCICpUMEHTANIbHAS JIeATEIBHOCTh OyIeT
CIOCOOCTBOBATh Pa3BUTHIO MBICIUTEIBHBIX oONepaluii 1 o0leMy HWHTEIUIeKTyaIbHOMY
Pa3BHUTHIO.

He meHee BakHBIM (PaKkTOpOM pealv3alvi JAaHHOW MPOTpaMMbl SIBISIETCS CTPEMIICHHE
Pa3BUTh y YYAIIUXCS YMEHHE CaMOCTOSITEIIBHO paboTaTh, JymMaTh, JKCIIEPUMCHTHPOBATH B
yCIOBUSX JIabopaTopuu 1eHTpa «Touka pocTay, a TakKe NMPUMEHATh MOMyYeHHbIC 3HAHUS IS
pelICHHUsT KAYeCTBCHHBIX, KOJMYECTBEHHBIX M OKCICPUMEHTAIBHBIX 3a7ad  Pa3InIHON
cnoxHoctu. ConepkaHue MTPOrpaMMbl  COOTBETCTBYET IIO3HABATEIBHBIM BO3MOKHOCTSIM
IIKOJILHUKOB W TIPEJOCTaBIsieT MM BO3MOXHOCTh pPAa0OTaTh Ha YPOBHE IMOBBIIICHHBIX
TpeOoBaHUil, pa3BuBasi yueOHYIO MOTUBAIHIO.
ean u 3apa4un

Onupasicb Ha HMHIWBHIYyaJbHbIEe O0pa30BAaTENbHBIE 3allPOCHl U CIOCOOHOCTH KasKIOTO
pebeHKa TpU peanu3alii MPOrpaMMBl BHEYPOUHOU JesTeNbHOCTH 1o (m3uke «Dusnka B
3a/la4yaX M IKCIEPUMEHTaX», MOXKHO JOCTUYh OCHOBHOW WeJH - Pa3BUTh Yy 00y4alolmmXxcsi
cTpemM/ieHHe K [JaJIbHeileMy caMoomnpeaeJeHuI0, WHTEUIEKTYAJIbHOW, HAy4YHOH u
NMPAKTHYECKOH CAaMOCTOSTEILHOCTH, MO3HABATEILHOW AKTHBHOCTH.

Jns peanuzanuu meneil kypca TpeOyercs pelleHHe KOHKPETHBIX MPAKTHYEeCKUX 3a/ad.
OcHOBHBIE 321241 BHEYPOUHOIi 1esITeTbHOCTH M0 Pu3nKM:

* BBISBJICHHE HWHTEPECOB, CKIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXKHOCTEH ydalmxcs K
Pa3TUYHBIM BUAAM JESTSIIEHOCTH,

* (opMUpOBaHHE TPEACTABICHUS O SBICHUAX W 3aKOHAX OKPYXAIOUIETO MHUpPa, C
KOTOPBIMH ITKOJIbHUKH CTATKUBAIOTCS B TIOBCETHEBHOM JKU3HH,

* popMupoBaHUE MPECTABICHUS O HAYYHOM METO/IE MO3HAHUS;

* pa3BHTHE WHTEpPECa K UCCIICOBATEILCKOM IeATEIIbHOCTH;

* Pa3BHUTHE OTBITA TBOPUECKOH JAEATEIHLHOCTH, TBOPUECKHX CIIOCOOHOCTEI;

* pa3BUTHE HABHIKOB OpraHW3allMd HAyYHOTO TpyJa, pabOThI €O CIIOBapsSIMH U
SHITUKJIONEUSIMU;

* CO3JaHWE YCIOBHHM JUIS pealu3allid BO BHEYPOYHOE BpeMsS NPHOOPETESHHBIX
YHHUBEPCATbHBIX YIEOHBIX JEHCTBHIA B YPOUHOE BPEMS;

* pasBWTHE OMNbITa HEGOPMATBLHOTO OOIICHUS, B3aUMOJICHCTBHS, COTPYIHUYECTBA;
pacuiipeHne paMoK OOIIEHUS C COIUYMOM.

* (opMupoBaHUE HABBIKOB MOCTPOCHUS (PU3MUSCKHUX MOJICIICH M ONpPENeICHHS TPAHMII UX
MPUMEHUMOCTH.



* COBEpPUICHCTBOBAHNE YMEHUI MPUMEHSTh 3HAHUS 10 (U3NKE i1 OOBSICHEHUS SIBICHUH
MIPUPOJIBI, CBOKMCTB BEUIECTBA, PEIICHUS (PHU3UUECKHX 33]1a4, CAMOCTOSTEIIBHOTO IPHOOPETEHUS U
OLICHKA HOBOW WH(POpPMAIUU (PH3HUUECKOTO COJCPKAHUS, HCIOIb30BAHUS COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

* WCIOJIb30BaHUE NPUOOPETEHHBIX 3HAHMW WM YMEHHMU JUISI PEIICHUS IPAKTHYECKUX,
JKU3HEHHBIX 33]1a4;

* BKIIOYCHHE YyYaIIUXCSI B  Pa3HOOOpasHYK  JESTEIbHOCTh:  TEOPETUYECKYIO,
MPAKTUYECKYIO, aHATMTUIECKYIO, TIOMCKOBYIO;

* BBIpa0OTKAa TMOKMX YMEHUWI MEPEHOCUTHh 3HAHMS M HABBIKM Ha HOBbIC (DOPMBI YUeOHOMH
paboTHI;

* pa3BUTHE COOOPA3UTEILHOCTH U OBICTPOTHI PEAKIIUH MPH PEIICHUU HOBBIX Pa3TUYHBIX
(bU3nUeCcKUX 3a/1a4, CBSI3aHHBIX C MPAKTUYECKOM S TEITBHOCTBIO.

PA3JEJ/]II. COAEPKAHUE OBYYEHHUA
TEMA 1. BBEJEHHUE (24)

Teopusi-14. BBogHoe 3anatue. MHCTpyKTax 1o oxpaHe TpyAa Ha 3aHsATHsX. [lone3Hble ccbulku
no ¢usuke B nTepHer. Metoasl uzydenus pusndeckux siBaeHU. OU3NYECKUN IKCIEPUMEHT.
ITorpemHocTh mpsiMBIX UM3MepeHMi. [IpaBwia mpoBeAeHUS IIKOIBHOIO 3KCIEPUMEHTA.
KomnbroTepsl B pu3MueCKUX HCCIENOBaHMAX M IpU u3ydeHuu ¢usuku. [IpaBuna co3manus
AJIEKTPOHHOM ITPE3EHTALIAH.

IIpakTnka-14y. M3mepeHue Qu3MyecKUX BEIMYMH C IOMOIIBIO LU(POBOH Jab0opaTOpHH.
Omnpenenenue 1eHs! AeneHust MpuoopoB. Onpenenenne pacCTOSHUHN 10 HEJOCTYITHBIX 00BEKTOB.
Onpenenenue odbeMa Tell pa3auuHoi ¢popMbl. M3MepeHne TOIIUHBI JIUcTa OyMaru.

TEMA 2. ®U3UKA U BPEMEHA I'OJJIA: ®U3UKA OCEHBIO (24)

Teopusi-14. 3arazounoe BemecTso — Boja. Tpu cocrosiHus Boabl. MIHTEpecHOE 0 Boze.
['umoTe3bl MPOMCXOXKACHUST BOIBI Ha 3emiie, 3Ha4eHHWE (PU3MUYECKHMX M XUMHUYECKHUX CBOWMCTB
BOJIbl, CTPOCHHE MOJIEKYJbl BOJbI, OOBSICHEHHE CBONCTB BOJbl B pa3IMUYHBIX arperaTHbIX
COCTOAHMSAX. POIb BOABI B )KU3HU YEIOBEKA.

IIpakTuka-1u  DOkckypcuss Ha oceHHIO npupony. IlpoBenenue HabmoneHUi
nposiBlIeHUs! GU3NYECKUX sIBIEHUN oceHbto. Co3nanue npeseHTaunu «dusuka Ocenbro». Pabora
¢ [Iporpammoii PowerPoint mo co3ganuto cnaiaos.

TEMA 3. IEPBOHAYAJIBHBIE CBEJAEHHUSA O CTPOEHUU BEILIECTBA (24)
Teopusi-14. [InanupoBanue GU3NYECKOro dKCIEPUMEHTA — KaK Joka3aTh Teoputo. Ot Jlekapra
10 HamMx JaHeW. bpoyHoBckoe nBwxkeHue. Hano-texnonornn. CoumHenue «MUKpoOMHEDPY.
MHuKpO BETMYUHBI B HALLIEH KU3HMU.

IIpakTnka-1u Pacmupenue ten npu HarpeBaHuu.V3mepenue ckopoctu auddysun. Moaenu
arperaTHBIX COCTOSIHHI (UTpa)

TEMA 4. B3BAUMOJENACTBHE TEJI (44)

Teopus-2u. MexaHuueckoe JBM)KEHHME U B3aumojeiictBue. Kak ObICTpO MBI JBHKEMCS
(cmoxxenme ckopocreit)? Korma mbl aBuxkeMcs Bokpyr CousiHia ObICTpee - JTHEM WU HOYbIO?
[TpuMmepsl pa3nUUHBIX 3HAYEHUN BEJIWYWH, ONMMCHIBAIOLIMX MEXAHWYECKOE ABM)KEHHE B JKHUBOM
npupone. Mcnonp3oBaHue B TEXHHMKE NPUHLUIIOB JBH)KEHHUS MKHUBBIX CYIIECTB. SIBIeHHe
uHepin. «HenoasmxkHas 6amHs». Uto usydaer cratuka? Buibl paBHOBeCHS.

IIpakTuka-2uy. M3mepeHnue OBICTPOTHI peaklMM YelOBeKa. V3MepeHune CKOpOCTH XOIbOBI
OKclepUMeHTalIbHbIE JI0Ka3aTeNbCcTBA sBIEeHUs uHepiuu. [lonroroBka Buaeoduiabma IMpo
aBieHue uHepuuu. M3mepenue maccwl 1 kamnu Boabl. OmpeneneHue MIOTHOCTH MPHUPOIHBIX
marepuaioB. OnpezneneHue odbeMa M IUIOTHOCTH cBoero tena. OmpexneneHue o0bEMa(Macchl)
MIPOJYKTOB B yIaKkoBKe. M3roToBieHre paBHOBECHOM Urpyliku. Pemenue 3aqau.

TEMA 5. PA3 3AJTAYKA, IBA 3AJTAYKA (24)

Teopusi-2u. IlpaBuna pemenus u odopmiieHus 3agad. [lowck ommbok. Pemnienue
3aHMMAaTeIbHBIX 3a/1a4. Pemenue 3agau B popmare [TN3A.



TEMA 6. PU3UKA 1 BPEMEHA T'OJIA: ®U3UKA 3UMOMH (24)

Teopusi-1u. Cuer, nen, u merenb. CHeXUHKM B Bo3ayxe. CHexuHkd Ha 3emuie. Croucras
CTPYKTYpa CHEXHBIX MOKpOBOB. Pexemsius. Jlen na 3emie. ['opublii negHuk. [IBukeHue
nennuka. Kakue ObiBaroT meTenn. MUKpOCTPYKTypa HU30BBIX MeTened Bomnbr Ha cHery. Kak
JTAJIEKO TIEPEHOCHUTCS CHET MeTenblo. [1biieBbie Oypu U MeTenu: CXOACTBO U pa3nuyus. Pu3uka y
HOBOT'OJHEN EJIKH.

IIpakTuka-1 v ®usuka - Hayka O Ipupoje. MOXHO U H3y4yaThb HPUPOLY 3UMOMN?

[Iporyiika Ha 3UMHIOIO IPUPOLY.

TEMA 7. CWJIbI B IPUPOE(64)

Teopusi-3u. Cuna — BeKTOpHas BeTWYMHA (IMHAMUYECKOE pelieHue 3a1a4). Bec 1 HeBeCOMOCTb.
Cwia tpenus. Counnenue «Mup 06€3 TpeHHUS».

3akoH BceMupHOro TtAroreHus. CTpoeHue cosiaHeuHoil cucremsbl. Ilnaners 3emHOMI
rpynmsl. [Inanersi-rurantel. Cuiia TsSKECTH Ha Ipyrux miaHerax. CnyTHHKM TutaHeT u JlyHa.
Habmonenue Jlynbl. Manbie Tena, OpOMTHI M MEPUOJAMYHOCTH KOMET. «3BE30MaAbl», WU
nouemMy 3Be3lbl He mnagaroT? 3se3gHoe HeOo. Co3Bes3aus. 3HAKOMCTBO C IMPOTrpaMMaMU I10
actpoHoMuHu. Bpems u ero usmepenue. Kanenaaps.

IIpakTuka-34y. 3anumarenbHblid onbIT «lllapuk Ha HuTH». OnpeneneHue ILEHTPA
TSOKECTH Tejla. 3aHMMarelbHble (Uryphl Ha paBHOBecue. 3roTroBieHHE COJHEYHBIX YacoB.
Co3anue JYHHOTO KaJeHIaps C MOMOIIbI0 mporpammbl PowerPoint. M3MepeHre *KeCTKOCTH
npyxuHsl. M3mepenue ko3 duiimenta cuibl TpeHHUs CKOIBKEHHS Ha KPBUTBIE IIKOJIBI B IPYTUX
MTOBEPXHOCTSIX.

TEMA 8. PA3 3AJIAYKA, IBA 3AJTAYKA (24)

Teopusi-1u. Cucrema CU u ee 3HaueHue. J[MHaMHUecKOoe peLIEHUE 3aJady HA CIOKEHUE
cui.Pemenne 3annMaTenbHbIX 3a0a4. Pemenune 3agay B popmare [TU3A.

IIpakTuka-14. Onpeznenenue Beca CyMKU HIKOJIbHUKA. OmpeaeneHre Maccbl U Beca BO3ayXxa B
KOMHarTe.

TEMA 9. IABJEHUE (44)

Teopusi-24. JlaBnenue TBepAblx Ten. 3akoH Ilackansg. J[laBneHue B KUAKOCTH.
I'mapocratnueckuit mapagokc. ATmocdepHoe naBiaeHue. Ponb aTtmochepHOro aaBieHHs B
npupone. AtMochepHoe AaBiieHue U noroja. ToHOMETp, MaHOMETpbl. ATMOC(hEpHOE JaBlieHUE
B OkM3HM uenoBeka. Kak wmbl apmmuMm? Kak Mbl neéM? «l'opHas Oonie3Hb», BIHSHUE
aTMoc(epHOro JaBiIeHMsI HA CaMOUYyBCTBUE JIt0/Iel. Pelienre 3aHnMaTeNnbHbIX 3a/1a4.

IIpakTuka-24y. l3yuyeHue 3aBUCHUMOCTM JaBJICHHS OT IUIOIAAM IIOBEPXHOCTH C
MOMOIIbIO JAaTYMKa JaBlIeHUs. 3aHUMaTenbHble ONbITH «llepeBEpHyThIN cTakaH», «DOHTaH B
Kousoe, «Sino B OyTeuike». [IpuOopsl Ui M3MepeHus: AaBJICHHUs — U3TOTOBIIEHHE OapoMeTpa.
AtMocdepHoe naeneHue u MenuuuHa. llnpun, nunerka, menunuHckas Oanka. KposHoe
nasineHue. OmnpeneneHue AaBleHUs KpoBH y denoBeka. OmpezeneHue BBICOTHI 3IaHUS C
MOMOIIIbIO OapomeTpa.

TEMA 10. ®PU3UKA U BPEMEHA I'OJIA: ®U3UKA BECHOI(24)

Teopusi-14. Temneparypa. Tepmomerp. [IpuMeps! pa3InyHbBIX TEMIIEpaTyp B IPUPOJIE.
IIpakTnka-14. Dxckypcust Ha npupoxay. [IpoBenenue HaOdroAeHUI NMpoOsBICHUS (HUNUECKUX
ABJIEHUHN BecHOU. I3MepeHue TeMiiepatypsl MOYBBI Ha IIyOMHE U MOBepXHOCTU. VccnenoBanue
KallWJUISIPHBIX SIBJICHUH.

TEMA 11. DHEPI'USI (4u)

Teopusi-24. Pa3nuunbple BUABI 3HEPTUH, HCIOIB3YEMbIE JIOAbMHM, M HMX 3anacbkl. KocBeHHbIE
n3mepenns. [loyemy paGota u sHEprus UMEIOT OJHY enuHMIy m3MepeHus? HecucremHbie
€AVHMLIBI. JHEPTUs U MUIIA: OCHOBBI IIPABWJIBHOTO NMUTaHUs. PelleHne 3aHMMaTeNnbHbIX 3a/ad.
Pemenue 3anau B popmate [TU3A.

IIpakTuka-24. M3Mepenne KMHETUYECKOW dHEPIUN Tena. M3mMepeHne noTeHnaaIbHOW SHEPTUN.
Mento mkonbHuKa. Co3gaHMe MPE3eHTAUU O MPaBUIbHOM NHUTaHUU. OmpeneiaeHue padoThl U
MOILTHOCTH pyK. OmpeneneHne MeXaHMUECKOW paboThl MpH MpbDKKE B BbIcOTy. OmpexneneHue
CpeIHeW MOIIHOCTH, pa3BHBaeMoil mpu Oere Ha nucrannmio 100M. OmpexneneHue cpenHen



MOIIHOCTH, Pa3BUBAEMON MpH Npucenanuu. Mzmepenue cpeaHeil MOITHOCTH, pa3BUBAEMON MpHU
noabeMe 1o JjecTHule. OmnpeneneHue BHIUTPHIIIA B CHJIE, KOTOPBIM JaeT TMOJABUXKHBIA U
HenoABMXKHBIA 0710K. CpaBHenue KI1JI moaBukHOTO 0J10Ka M HAKJIOHHOM TIOCKOCTH.

TEMA 12. ®U3UKHU U JIUPUKU (14)

Teopusi-14. ®u3nka B Xy10’)KECTBEHHBIX TPOU3BEACHUAX. JJOCTHKEHUS COBPEMEHHOM (PU3UKH.
TEMA 13. ®DU3UKA U BPEMEHA I'OJA: ®PU3UKA JIETOM (14)

Teopusi-14. Kakoit Mmecsiy nera cambiii skapkui? JXapkoe sneto m muensl. Kak u korma
IIPaBWIBHO cpe3ath 1BeThl? Ha kauensx "nyx 3axBaTbiBaet".

PA3JEJ III. IIVTAHUPYEMBIE PE3YJ/IbTATblI OCBOEHHA INPOIPAMMBI 110
UH®OPMATHUKE HA YPOBHE OCHOBHOT'O OBIIIET'O ObPA3OBAHUA

JlocTrxkeHne MIaHUPYEMbIX PE3yJbTAaTOB B OCHOBHOM IIKOJE MPOUCXOJUT B KOMILIEKCE
UCIOJIb30BAaHUSl YETBIPEX MEKIUCUMIUIMHAPHBIX y4eOHBIX nporpamMm («DopmupoBaHue
YHUBEPCAJIBHBIX YUE€OHBIX JeicTBuitY, «Popmupoanne NKT-KoMIETEHTHOCTH 00yJarOIuXcs»,
«OCHOBBI y4eOHOUCCIIEOBATENbCKOM U MPOEKTHOM JesaTenbHOCTH», «OCHOBBI CMBICIOBOIO
4YTeHUSI M pabOThl C TEKCTOM») U y4EOHBIX MPOTpPaMM IO BCEM IpeaMeTaM, B TOM YHUCIE 10
¢uzuke. Ilocie u3yuyeHHss mporpaMmbl BHEYPOUYHOH jesATenbHOCTH «PHU3uKa B 3ahadax M
AKCIIEPUMEHTAX» 00y4aroIInecs:

* CUCTEMAaTU3UPYIOT TEOPETUYECKHE 3HAHMA W YMEHMS 10 PEIIECHUIO CTAHJIAPTHBIX,
HECTaHJIapPTHBIX, TEXHUYECKUX U OJIMMITMAJHBIX 3a/1a4 pa3IuYHbIMU METOAAMU;

* BBIPAOOTAIOT MHAUBHIYaIbHbIN CTUIIb PeLIeHNs GU3NUYECKUX 3a/1aU.

* COBEpPILUCHCTBYIOT YMEHHUS Ha TMpPAKTUKE I[0JIb30BaTbCcad MpUOOpamMH, IPOBOAUTH
U3MepeHus (pU3MUECKUX BEJUYUH (ONpEAessITh LeHYy AEJIeHMs, CHUMATh OKa3aHUs, COOI0AATh
IIpaBUJia TEXHUKHU 0€30I1aCHOCTH);

* HayyaTcs [0JIb30BaThCs IPUOOpaMHU, C KOTOPBIMU HE CTAJIIKMBAIOTCS HAa YpOKax (pU3MKH B
OCHOBHOM IIKOJIE;

* pa3paloTalOT U CKOHCTPYMPYIOT MpPHOOpPHl W MOJENU AJs HOCieqyrolei paboTsl B
KaOnHeTe PU3UKH.

* COBEpIICHCTBYIOT HAaBBIKM IIMCBMEHHOM M YCTHOW pe4d B IIPOLECCE HalMCAHUA
UCCJIEIOBATEIbCKUX PA0OT, HMHCTPYKUMH K BBIIOJIHEHHBIM MOJEIAM U Ipudopam, IpH
BBICTYIIJICHUSAX HAa HAYYHO — IPAKTUYECKUX KOH(EPEHIUAX PA3IUUYHbIX YPOBHEH.

* OIpeensaT AajibHENIIee HallpaBIeHUE Pa3BUTUSI CBOMX CIIOCOOHOCTEH, cepy HayuHBIX
UHTEPECOB, ONPEIEINATCS ¢ BHIOOPOM JalibHElIero oopa3oBaTeabHOr0 MapiipyTa, JalbHEHIIero
npoduis oOyueHHs B CTapIIel HIKOJIE.

IlIpeomemmnvimu pezynvmamamu NPOrpaMMbl BHEYPOUHOU NEATEIBHOCTH SBIISFOTCS:
OOyuarouiics MOJYYUT BO3MOXKHOCTH Ui (POPMUPOBAHUS CIEAYIOUIMX IPEIMETHBIX
Ppe3yabTaToB:

e 3HAHUA O NPUPOJE BAKHEHUIINX PU3MUECKUX SBJICHUN OKPYKAIOIIEro MUpa 1 MOHUMaHHUe
CMbICIIa PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b U3YUCHHBIX SIBICHUH;

e YMEHHMS TIOJb30BaThCA METOJAMH HAy4YHOIO HCCJIENOBAaHUSA SBICHUM NPUPOIBI,
IPOBOAMTH HAOIOJEHMS], TJIAHUPOBATH M BBHIMOJHATH IKCIEPUMEHTHI, 00pabaThIBaTh
pe3ysbTaThl U3MEPEHUH, MPEICTaBIATh PE3yNbTaThl U3MEPEHHH € MOMOIIbIO TaOIHIL,
rpa¢ukoB U Gopmys, 0OHAPYKUBATH 3aBUCUMOCTH MEXIy (GU3MYECKUMHU BEITHYUHAMH,
OOBSICHATh TOJY4YEHHBbIE pe3yJabTaTbl M JeNaTh BbIBOJBI, OICHUBAaTh TI'PAHUIIBI
MIOTPEUIHOCTEN pe3yIbTaTOB U3MEPEHNN;

e yMEHHUS TPHUMEHATh TEOPETHUECKHEe 3HaHUS MO (U3MKE Ha TMpaKTHKe, pelarh
duznyeckue 3aaun Ha MPUMEHEHHE MOTYYeHHbIX 3HAHUM;

e YMEHUS M HaBBIKM TNPUMEHATH IIOJyYEHHBIE 3HAHUS JUII OOBSICHEHUS MPHHLMUIIOB
JEHCTBHSI BAKHEWIINX TEXHUYECKUX YCTPOMCTB, pELICHUS NPAKTUYECKUX 3a1ad
MOBCEHEBHOM >KM3HU, oOecreueHHst O€30MacCHOCTH CBOEH JKWU3HHU, palMOHAIBHOIO
IIPUPOJOTIOIB30BAHNS U OXPAHbI OKPYKAOIIEH CPEbl;



dbopMupoBaHue YOEXIEHUS B 3aKOHOMEPHOM CBSI3M M TIO3HABAaEMOCTH SIBICHUMN
IpUPOBI, B O0BEKTUBHOCTH HAyYHOI'O 3HAHMS, B BHICOKOW IIEHHOCTH HAYKH B Pa3BUTUHU
MaTepUAIbHON U JYXOBHOW KYJIbTYPHI JIFOJICH;

pa3sBUTHE TEOPETHYECKOTO  MBIIUIEHUS Ha OCHOBE (opMUpOBaHUS  yMEHH
yCTaHaBIMBATh (DAKTHI, pa3inyaTh IPUYUHBI U CIEICTBUSA, CTPOUTH MOJIETH U BBIIBUTaTh
THUIIOTE3bI, OTBICKHMBATh U q)OpMy.]II/IpOBaTB A0Ka3aTCJIbCTBa BBIABUHYTBIX TI'HIIOTES,
BBIBOJIUTh M3 DKCHEPHUMEHTAIbHBIX (DAaKTOB M TEOPETUUYECKUX Mojeseil (usmueckue
3aKOHBI;

KOMMYHHUKATHBHbIE YMEHHS: JOKIaJbIBaThb O pe3yJbTaTaX CBOEro HCCIIEI0BaHMUs,
y4acTBOBaTh B JUCKYCCHM, KpPaTKO M TOYHO OTBEYaTh Ha BOIPOCHI, HCIIOIH30BATH
CHPABOYHYIO JIUTEPATYPY U APYrHe UCTOUHUKUA UHPOPMALIUH.

Memanpeomemuvimu pe3yivmamamu IpOrpaMMbl BHEYPOUHOH EATEIBHOCTH SIBISIOTCS:
OO0yyaronuiicst MOJIy4UT BOZMOKHOCTH Jisi (POPMUPOBAHUS CIEAYIOIINX METANpPEIMETHBIX

pE3yJIbTaTOB:

OBJIQJICHHE HAaBBIKAMHU CaMOCTOSTEJILHOT'O MPUOOPETEHUs HOBBIX 3HAHWH, OpraHHU3allud
y4eOHOM JesATeTbHOCTH, TOCTAHOBKHU II€JI€H, TUIAHUPOBAHUS, CAMOKOHTPOJISI M OLICHKH
pe3ynbTaTOB CBOEH JEATEIbHOCTH, YMEHHUSMHU IMPEABUICTH BO3MOKHBIE DPE3YJIbTAaThl
CBOUX ICHCTBUI;

MOHMMAaHUE PA3JINYUI MEXAY UCXOAHBIMHU (PaKTaMH U THIIOTE3aMU JJIsl X OOBSCHEHHUS,
TEOPETHUYECKUMHU MOJICISIMU U peaJbHBIMU OOBEKTaMH, OBJIAJICHHE YHHBEPCATIbHBIMU
yueOHBIMU JCHCTBUSMHU HA MPUMEpPAx TUIOTE3 A OOBSCHEHUS M3BECTHBIX (DAKTOB U
AKCIIEPUMEHTAILHON TMPOBEPKH BBIIBUTAEMBIX THIOTE3, Pa3pabOTKH TEOPETUUYECKUX
MOJIeJIel TTPOIECCOB WU SIBJICHUI;

dbopMHupOBaHNE YMEHUN BOCIIPUHUMATD, IepepadaThiBaTh U MPEIBSIBIATh HHPOPMALIUIO
B CIIOBECHOH, 0Opa3HOM, CHMBOJIMYECKOW (popMax, aHAJIW3UPOBATh M IepepadaThIBaTh
MOJIYYCHHYIO WH(OPMAIIMI0 B COOTBETCTBUHU C ITOCTABJICHHBIMH 3a/1a4aMH, BBIICIATH
OCHOBHOE€ COJIEp)KaHHWE TMPOYMTAHHOIO TEKCTa, HAaXOAuTh B HEM OTBETHl Ha
IIOCTaBJICHHBIE BOIIPOCHI U U3J1araTh €ro;

MPUOOpPETEHUE OMBbITa CAMOCTOSITENIFHOTO IOWCKA, aHamu3a M orbopa uHpopmanuu c
WCIIOJIb30BAHUEM PA3IUYHBIX MUCTOYHUKOB M HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH JIJIst
pelIeHNs TO3HABATEIbHbIX 3a/1a4;

pa3BUTHE MOHOJIOTMYECKOW M JAMAJIOTHYECKON pEYd, YMEHUS BbIPAXKaThb CBOM MBICIH,
CIIOCOOHOCTH BBICTYIINBATh COOECETHUKA, TTOHUMATh €ro TOYKY 3pEHUs, MPU3HABATh
MPaBO JPYroro 4ejJ0BeKa Ha NHOE MHEHUE;

OCBOCHHME  IPUEMOB  JEUCTBUM B  HECTAHJAPTHBIX  CHUTYalMSAX,  OBJIAJICHUE
HBPUCTUUECKUMH METOJAMU PEIICHUs POOIIeM;

dbopMupoBaHUe yMEHUN pabOTaTh B TPYMNIE C BHIMOJHEHUEM PA3TUYHBIX COIHATBHBIX
poJIeii, IPEACTAaBIATh U OTCTAUBATh CBOM B3TJISABI U YOCIKIEHUS, BECTU JUCKYCCHIO.

Perynastusueie YY ]|
OOyyaromuiicst MOTYYUT BO3MOXHOCTH JUIsl (POPMUPOBAHUS CIEAYIOUIUX PETrYISITUBHBIX
YV

YMeHue caMoCTOSTENIbHO ONpeAeNsaTh Leaud oOydeHus, CTaBUTh U (HOpPMyIHUpOBAThH
HOBbIE 3a/aud B yué€Oe W TO3HABATEIbHOW JeSITEeIbHOCTH, DPa3BHBAThb MOTUBBI U
WHTEPECHI CBOEH ITO3HABATEIBHON I€ATEIbHOCTH.

YMeHue caMoCTOATENbHO IIJIAaHMPOBATh IIYTH JOCTHIKEHUS LEJeld, B TOM 4YHCIE
albTepHATUBHBIE, OCO3HAHHO BBIOMpATh HaunOosiee 3(PPeKTUBHBIE CHOCOOBI pEIIeHUS
y4eOHBIX U M03HABaTEIbHBIX 33J1au.

YMeHHe COOTHOCUTH CBOM JEHCTBHS C IUIAHUPYEMBIMH DPE3YJIbTaTaMH, OCYLIECTBISATH
KOHTPOJIb CBOEH JEATEIBHOCTU B IIPOLECCE AOCTHIKEHUs pE3yJbTara, OIpPEIeiATh
CIocoObl IEUCTBUN B paMKax MPEAJIOKEHHBIX YCIOBHM U TpeOOBaHMM, KOPPEKTUPOBATH
CBOU JCUCTBUSA B COOTBETCTBUU C U3MEHSIOLIENCS CUTyalUeH.



YMeHMe OlLEeHMBaTh NPAaBUIBHOCTH BBINOJHEHHMs Y4eOHOM 3ajgauu, COOCTBEHHBIE
BO3MOKHOCTH €€ pelIeHUs.

BnageHne OCHOBaMHM  CaMOKOHTPOJIS, CAMOOLICHKM, IPUHATUS  PEIICHUH W
OCYILECTBJICHHS] OCO3HAaHHOIO BbIOOpA B y4eOHOI U IO3HABATEIILHOU JEATENBHOCTH.

Ilo3naBaTesibHble YY ]|

OOyuarouuiics MoJIy4uT BO3MOXKHOCTH JJIst (POPMUPOBAHUS CIEAYIONIMX MMO3HABATEIBHBIX
YVY.

YMeHue omnpenenarts MOHSATHs, CO3/l1aBaTh OO0OOIIEHHS, YyCTAaHABIMBATh AHAJIOTHUH,
KJaccu(uuupoBaTh, CaMOCTOSATEIBHO BBIOMpaTb OCHOBAHUS M KPUTEPUU Ul
KJaccu(uKaluy, yCTaHAaBIUBaTh NPUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOUThH JIOTUYECKOE
paccyxJieHue, YMO3aKJIoUeHue (MHIYKTUBHOE, NEAYKTUBHOE, MO aHAJOTHUU) U JeNaTh
BBIBOJIBI.

YMeHue co3iaBaTh, IPUMEHATH U PEOOPA30BBIBATH 3HAKU U CUMBOJIBI, MOJICIIH U CXEMBI
JUIs pelleHns y4eOHBIX U IO3HABATENbHBIX 3a/1a4.

CMBICIIOBOE UTEHHE.

@opMUPOBaHUE W PA3BUTHE HKOJIOTMYECKOTO MBIIUICHUS, YMEHHME NPUMEHATH €ro B
[I03HABATEJIbHON, KOMMYHHKAaTUBHOM, COLMAJIbHON MNpakTUKE U MpodhecCHOHAIBbHOM
OpHUEHTALINH.

Pa3BuTne MoTHBaLMU K OBJIAJACHUIO KYJIBTYpOl aKTUBHOTO MCIIOJB30BAaHUS CIOBapeil U
JPYTHX IOUCKOBBIX CUCTEM.

KommyHukatusubie YY /|

YMeHHe OpraHu30BbIBaTH y4e€OHOE COTPYIHHYECTBO M COBMECTHYIO JAEATENBbHOCTh C
YUHTEIEM M CBEPCTHUKAMM; pabdOTaTh MHIAMBUAYAIbHO W B IpYIIIE: HAXOAUTh oOliee
pelieHre W paspeliaTh KOH(JIUKTBI HAa OCHOBE COIVIACOBAHMSA IMO3ULIMHA U yuéra
UHTEPECOB; (OPMYITHPOBATH, APTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHHUE.

YMeHne OCO3HAaHHO HCIOJIB30BAaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3ajadueil
KOMMYHMKAIIUM JUIS BBIPQKEHHUS CBOMX UYBCTB, MbICIEH M NOTpeOHOCTEH s
IUIAHUPOBAHMSI U PETYJSLIUUA CBOEH JEATEIBHOCTH; BIAJCHME YCTHOM M INHCBMEHHOU
peYbI0, MOHOJIOTMYECKOW KOHTEKCTHOM PEYBIO.

@dopMHUpoBaHHE M pa3BUTHE  KOMIIETEHTHOCTM B  OOJACTM  HCHOJIb30BAHHUS
MH(}OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee — UKT).

Juunocmuvimu pesynomamamu 1porpaMMbl BHEYPOUHOH ACATEIBHOCTH SABJISFOTCS:
OOyyaromuiicss MOJYYUT BO3MOXKHOCTH il (DOPMHUPOBAHHUS CIEAYIOIIUX JMYHOCTHBIX

pE3yJIbTaTOB:

pa3BUTHE  IIO3HABATENIBHBIX  MHTEPECOB,  HMHTEIUIEKTYAJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEN;

yOeXAEHHOCTh B BO3MOXHOCTH MO3HAHHUS NPUPOJbI, B HEOOXOAMMOCTH Pa3yMHOTO
UCIIOJIb30BAaHUSl JTOCTWKEHUM HAyKM M TEXHOJOTMH JUIsl JAJNBHEHIIEro pa3BUTHSA
YeJIOBEYECKOro OOIECTBa, YBAKEHHUE K TBOpLAM HAyKM WM TEXHHUKH, OTHOLIEHHE K
(bu3uKe KaK K 3JIEMEHTY 00IIeueI0oBeYeCKOil KyIbTypHI;

CaMOCTOSITENIbHOCTh B MPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUUECKUX YMEHU;
TOTOBHOCTH K BBIOOPY KU3HEHHOI'O IyTH B COOTBETCTBUHU C COOCTBEHHBIMU MHTEpECaMu
Y BO3MOKHOCTSIMU;

MOTHUBAIMS 00pa30BaTEIbHON JESITEIbHOCTH Ha OCHOBE JIMYHOCTHO OPHUEHTHPOBAHHOTO
MO/IX0/13;

¢dopMHpOBaHHE ILIEHHOCTHOTO OTHOWIICHUS Jpyr K JApPYry, K YUUTeNIl0, K aBTopam
OTKPBITHI U N300peTeHmil, K pe3yibTaTaM 00yueHusl.



PA3JE/J1V. TEMATHYECKOE IIJ/TAHUPOBAHHUE

JJIeKTpOHHbIE Peanuzanusa ®egepanbHoi [IporpamMmmel
N HazBanue KounuectBo Teopus | Mpaxruka (xudppossbie) BoCUTaHMA(1je/IeBble OpHEeHTHPbI
pasneJia, TeMbl YacoB 06pa3oBaTe/IbHbI pe3yIbTATOB BOCHHMTAHMS)
e pecypchl
1 | Beenenue 2 1 1 http://www.minds | lleHHOCTH Hay4YHOTrO MO3HAHMUS:
torms.su BbIpaXKalOIUH  TO3HABaTeJibHblE  HHTEPECHI,
2 | Dusuka u 2 1 1 https://education.l | akTUBHOCTB, JII0003HATEJILHOCTD U
BpCMCHaA rofia. ego.com/ru-ru CaMOCTOATEJbHOCTb B IO3HAHUM, HHTEpec u
Dusnka oceHbIO. http://robototechn | yBaskeHue K Hay4HbIM 3HAHUAM, HAYKE;
ika.ucoz.ru 06J1aZjal0 U A nepBOHavYaJbHbIMHU
3 | I[lepBonavanbubie | 2 1 1 L Aatori P
CBECHIS O http://www.nxtpr | npeacTaBJeHUSIMHA O MPUPOJHBIX U COLMAJTBbHBIX
J— ograms.com/projec | 06’b€KTax, MHOTO0OOpa3uu OO'BEKTOB U SIBJIEHUU
BellecTBa ts1.html NPUPOAbI, CBA3U XUBOU U HEXKHWBOU NPUPOABI, O
http://www.proro | HayKe, HQy4YHOM 3HAaHUU;
4 | Bsaumopneiicreue | 4 2 2 bot.ru/lego.php HMMEIIMN epBOHavYabHble HABbIKH
Te https://education. | ya6arogeHu, cucTeMaTH3aLMU U OCMBICEHHUS
ego.com/ru- | ombITa B ecTeCTBEHHO-HAYYHOM U TyMaHUTAPHOM
5 | Pa3 3amauxa, iBa | 2 2 0 ru/lessons?pagesiz
006J/1aCTSX 3HAHUS.
3a/1a4Ka e=24https://robot-
help.ru/lessons/les
6 | dmsnkan 2 1 1 son. 4 HOos16ps1 - [leHb HAPOJHOT'O €/IUHCTBA.
. - [ToHMMaHHe 3HAaYEeHUS IPaXKAAHCKUX CHMBOJIOB
BpeMEHa roa. http: //www.proro PAA
dusnka 3MMOii. bot.ru (rocynapcTBeHHast CMMBoOJIMKa Poccuu, cBoero
pervoHa), npasHUKOB, MECT TOYUTAHUsI FepPOEB U
7 | Cunpl B mpupone | 6 3 3
3alUTHUKOB OTeyecTBa
8 | Pa33amauka, iBa | 2 2 0 6
3a7auKa 26 HOsAOpA — leHb MaTepu B Poccuu. YBaxkeHue
JIYXOBHO-HPABCTBEHHOU KyJIbTYPbI CBOEU CEMBHY,
9 | Hasnenne 4 2 2 CBOEro HapoJa
10 | ®usuka u 2 1 1

BpEMeEHa rojia:
duzuka BeCHOM.

30 Hosa6ps - lenb ['ocyapcTBeHHOTrO rep6a PO.
[loHMMaHue 3HaYeHUs IPaXKJAaHCKUX CUMBOJIOB



http://www.mindstorms.su/
http://www.mindstorms.su/
https://education.lego.com/ru-ru
https://education.lego.com/ru-ru
http://robototechnika.ucoz.ru/
http://robototechnika.ucoz.ru/
http://www.nxtprograms.com/projects1.html
http://www.nxtprograms.com/projects1.html
http://www.nxtprograms.com/projects1.html
http://www.prorobot.ru/lego.php
http://www.prorobot.ru/lego.php
https://education.lego.com/ru-ru/lessons?pagesize=24
https://education.lego.com/ru-ru/lessons?pagesize=24
https://education.lego.com/ru-ru/lessons?pagesize=24
https://education.lego.com/ru-ru/lessons?pagesize=24
http://www.prorobot.ru/
http://www.prorobot.ru/

11 | Oueprus 4 2 2
12 | ®usuku u 1 1 0
JTUPUKHT
13 | ®usuka u 1 1 0
BpEMEHa roja:
dusuka jJeToMm.
UTOIro 34 20 14

(rocypapcTBeHHast cuMBoJIMKa Poccuy, cBoero
pervoHa), npasiHUKOB, MECT IOYHUTAHUS TepoeB U
3auTHUKOB OTevyecTBa

30 Hosa6p# - lenb 'ocyapcTBeHHOTrO rep6a PO.
[ToHMMaHVe 3HaYeHUs IPaxkJaHCKUX CHMBOJIOB
(rocypapcTBeHHas cuMBoJIMKa Poccuy, cBoero
pervoHa), npasiHUKOB, MECT IOYHUTAHUS TepoeB U
3aMTHUKOB OTevyecTBa

27 anpeJss - [leHb pOCCUHCKOTO
napJsiaMeHTapu3ma. PopmupoBaHue
IepBOHAYaIbHOIO MPeJICTaBJIeHUs O IpaBax U
OTBETCTBEHHOCTH 4YeJIoBeKa B 0011[eCTBe,
rpaXZJaHCKUX MpaBax U 00513aHHOCTAX

9 mas - Jlenb [lo6eanl. [lToHMaHue cBoel
COMPUYACTHOCTH K MPOILIJIOMY, HACTOSILEMY U
6yayuieMy poJHOTO Kpasi, cBoei PoiuHBI -
Poccuy, Poccuiickoro rocygapcrsa




PA3JIEJ1 V. 1IOYPOYHOE IIJ/IAHUPOBAHHUE

Ne Koy JlaTta usyuyeHus
n/n Tema ypoka €eCTBO
yacop Ilnman  dakr
1 Bsonnoe 3ansatue. Muctpykraxk o Th. [lone3nsie cecbuiku no 1 6/09
¢uzuke B MHTepHeT. MeToibl M3yyeHUs (PU3HUYECKUX SIBICHUI.
dusnyeckuil 3xciepuMenT. [IpaBuna npoBeneHus MWKOJILHOTO
skcriepuMenTa. [lorpemHocts npsimbix usmepenui. Il/p:
2 N3mepenue puanyeckux BETUUYHH C TOMOMIbIO IIUPPOBOIA 1 13/09
nabopatopun. Onpeznenenne oobeMa Tel pa3InyHoi GOPMBI.
M3MepeHue TONIMHBI IUcTa Oymaru
3 3arajjouHoe BENIECTBO — Bojia. IHTepecHoe 0 BoJIE. 1 20/09
4 II/p: DKCKypcHUsa Ha OCEHHIOO NpHUpOLY. [IpoBeneHue HabOIIOICHUIA 1 27/09
MPOSIBICHUS (PU3UUECKUX SIBJICHUNA OCEHBIO.
Ot ZlexapTa 1o Hammx gHed. BpoyHOBCKOE JTBUXKEHHUE.
5 [TnanupoBaHue (pU3NYECKOTr0 IKCIEPUMEHTA — KaK J0Ka3aTh 1 4/10
teoputo. I1/p: Pacimpenue ten npu HarpeBaHUM.
6 I1/p: Wsmepenue ckopoctu nuddy3un. 1 11/10
7 MexaHn4eckoe JBHKEHUE U B3aUMOJICHICTBHE. 1 18/10
8 I1/p: U3mepenne cKOpoCTH XOb0bI. 1 25/10
9 I1/p: Usmepenue maccesl 1 kamu Boabl.Il/p: Onpenenenue 1 8/11
IJIOTHOCTH ITPUPOJHBIX MaTEpUAJIOB.
10 Yro I/ISyIIaeTUCTaTI/IKa? Bune! pasaosecus. Il/p: U3rotoBnenue 1 15/11
PaBHOBECHOM UTPYIIKH.
11 [IpaBuna pemenns u opopmienus 3anad. [louck ommbok.Permenne 1 22/11
3a]1a4 Ha MEXaHUYECKOE JIBUIKEHUE
12  Pemenwue 3a1a4 Ha IJIOTHOCTD 1 29/11
13 I/p: vd)mm(a - HayKa 0 nIpupoae. MOXKHO JI1 U3y4aTb IPUPOLY 1 6/12
3umon? Ilporyska Ha 3MMHIOIO IPUPOLLY.
14 Cuer, nen, u metenb. OU3uka y HOBOrOJHEH €IKH. 1 13/12
15  Cuna — BeKTOpHAas BENTUYHMHA (IMHAMUYECKOE PEIlIeHne 3a7a4). 1 20/12
3aKOH BCEMHUPHOTO TAroTeHUs1. CTPOEHUE COIHEUYHOU CUCTEMBI.
16 | Cuna TspkecTH Ha Ipyrux ruianerax. CryTHUKY iaHeT u JIyHa. 1 27/12
Hab6mtonenue JIyHsl.
17 Mausle Tena, OpOUTHI U NEPUOUYHOCTh KOMET. «3BE3/10Ma Ibl», WIH 1 10/01
1oYeMy 3Be3/Ibl HE Na1at0T?
18 3Be3nnoe Hebo. Co3sezaus. I1/p: 3HakoMCTBO ¢ IpOorpaMmMamu 1o 1 17/01
aCTPOHOMHH.
19  II/p: OnpeneneHue LeHTpa TSAKECTH TeNa. 1 24/01
20  Bpewms u ero uzmepenue. Il/p: M3roToBiieHnE COTHEUHBIX YacOB. 1 31/01
21  Cucrema CU u ee 3HaueHue. Pemenue 3anaq 7/02
22 Pemenue 3anau B popmate [TN3A. Il/p: Onpenenenue Maccsl U 1 14/02
Beca BO3/yxa B KOMHATe
23 Hasnenue TBepapix Teu. I/p: U3yyeHne 3aBUCMMOCTH 1aBJIEHUS OT 1 21/02
IJIOLIA/IA TOBEPXHOCTHU C MOMOILBIO JaTYHUKA JIABICHMSL.
24 | JlaBnenue B )KUAKOCTH. I'MaApOCTATHUECKUN TAPAIOKC 1 28/02
7t I1/p: 3anumarenbHble onbIThl «llepeBEpHYTHIN cTakan», «POHTaH B 1 6/03

KOJIOe», «SIH110 B OyTHUIKEY.




Tonometp, manomeTtpsl. Il/p: ITpubGops! 11t ©3MEpEHUs TaBICHUS —

26 13/03
U3rOTOBJICHHE OapoMeTpa
Temneparypa. Tepmomerp. IIpumeps! pa3nuuHbIX TEMIIEPATYP B

27  npupoge. I1/p: I3mepenue TemnepaTypsl OYBbI HA TIIyOUHE U 20/03
MMOBEPXHOCTH.

28 II/p: Dxckypcus Ha TPUPOAY. Hpi)BeIIeHI{e HaOJIIOCHU N 3/04
MPOsABIICHUS] (GPUBUYECKUX SIBICHUN BECHOM.

29 Paznuunbie BUIBI SHEPTUH, UCIIOIB3YEMbIC JIFOAbMH, U UX 3aI1aCHhl. 10/04

30 KocBennsie H3MEPEHHS. II/p: U3mepeHue KUHETUYECKON 1 17/04
MOTEHIIMATBHON SHEPTUH Tea.

31 DHeprus ¥ nuiia: OCHOBHI paBwibHOro nutanus. Il/p: Mento 24/04
IIKOJIbHUKA

32 | II/p: Onpenenenre MEXaHUYECKOM pabOTHI MPH MPBIKKE B BHICOTY. 28/04

33 ®dusuka B XYJOKECTBEHHBIX POH3BECHHX. Jocrtuxenus 20/04
COBPEMEHHOW (hU3UKH.

34 Kakoii mecsin nera camblii sxapkuid? XKapkoe ieto u muensl. Kak u 15/05

KOI'JIa IpaBUJIbHO cpe3ath 1BeThl? Ha kauensax "ayx 3axBaTbiBaeT'.




PA3JEJ VI. YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJ/IBHOI'O
ITPOLIECCA

1. Bueypounas pabora mno ¢wusuke. Ilog pen. O.D.Kabapauna, Mocksa,
«IIpocemienuer, 1983

2. Bueknaccnas pabora no gusuke. U.5.Jlanuna. Mocksa, «IIpocsemienney, 1987

3. ®opmupoBaHHE TO3HABATEIbHBIX HHTepecoB yuwamuxca. M.S Jlanmna. Mockga,
«IIpocsemienuer, 1987 r.

4. Beuepa no ¢usuke B cpeaneit mkoie. J.B.bpaBepman. Mocksa, «IIpocBemenue,
1989 1.

5. ®poHTanbHBIE KCHEpUMEHTANIbHbIE 3aJaHusi 1mo (usuke B 6—7 Kiaccax cpeaHen
mkossl. bypoB B.b., Ka6anos C. @., Ceupunos B. U.— M.: IIpoceemenune, 1981.

6. Jlykamuk B.M. cObopHuK 3amay 1o ¢usuMke Aadg  7-9  KJaccoB
o611eobpasoBaTesibHbIX yupexaeHui / B.U. Jlykamuk, E.B. UBaHoBa. - M.: [IpocBeleHue,
2010.

7. Mapon, A. E. ®usuka. 7 ki1.: AujaKkTuyeckre matepuasnsl / A. E. Mapos, E. A
Mapos.- M.: [ipoda. 2010.

8. Mapon, A. E. ®usuka. 7 KJ.. TPEeHUPOBOYHble 3aJlaHus; 3aJaHUsA JAJisd
caMOKOHTpoJisl; CaMocTosITe/IbHBIE PAabOThI U Ap. Yuye6HO-MeToAUuYecKoe mocobue / A. E.
Mapom, E. A. Mapos. - M.: /lpoda. 2010. E

9. HoxoBuu A.C. CnpaBO4YHMK MO (PHU3MKe U TexXHUKe. Y4ebHOe mocobue s
ydamuxcd. M. [Ipocsenienue, 1989.

10. ®usuKa: AMJaKTUYeCKUe MaTepuasbl 4 7,8,9 knaccoB / A.E. MapoH - [Ipoda,
2007.

IHIUPPOBBIE OBPA30BATEJ/IbHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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IIpunoxenue 1. OueHOYHbIEe MaTepPHUAJIbI

dopma aTrTecralui — TBOPYECKUW MPOEKT(3a4éT), KOTOPbIH NPOXOAUT B BUJE
MMHHU-COPEBHOBAHHWM MO 33JJaHHOM KaTErOpHUHU (B paMKax KaXk0M rpyIIbl 00y4aruuxcs).
MuHMMabHOE KOJIMYeCTBO 6a/1JI0B /15 I0Jly4eHUs 3a4eTa — 6 6aJjioB

KpuTtepuu oneHKu:

- KOHCTpYyKLHs poboTa;
-  HamnMCaHUe NPOTrpaMMbl;
- KOMaHJHas paboTa;

- BBINOJIHEHUE 33/]JaHHUA 110 JaHHOU KaTeropuu. Kaxxaplii KpuTepu OLleHUBaeTCs
B 3 6aJia.

1-5 6anna (MHHUMaJIbHbIM ypOBEHb) - 4YacTasl MOMOLIb y4YWUTEJis, Helmpo4yHas
KOHCTPYKIMSl p060Ta, Hec/aXKeHHasi paboTa KOMaH/ibl, He BbINIOJIHEHO 33/JaHHUeE.

6-9 6ass10B (CpeIHUIM YPOBEHD) - pe/iKasi IOMOIb YUYUTeJIsl, KOHCTPYKIUSI poboTa C
HEe3HAYMTeJbHbIMHU HeJ0UETAMHU, 3a/IaHHE BbIMIOJHEHO C OIIMOKaMH. 17

10-12 6annoB (MakCMMaJibHbli ypOBeHb) - KpemnKas KOHCTPYKLHS po6oTa,
claKeHHasspaboTa KOMaH/ibl, 33/laHUE BbIIIOJHEHO MPABUJILHO.



