MyHuIunajbHoe Ka3eHHOe 0011e00pa3oBaTe/ibHOe YUpexKIeHHe
«YpKapaxckui MHOTONnpopuibHbIN Jule uM. Asucyjaranosa M.I»

PABOYAS ITPOI'PAMMA
JOTOJHUTEIBLHOTO 00pa30BaHus
IlenTpa ecTeCTBEHHO-HAYYHOM M TEXHOJIOTUYECKOW HarpaBieHHOCTEN « Touka
pocTay
«®Du3nKa B 3aJ1a4aX U SKCIIEPUMEHTAX»

N6parumbekoBa Caiirar I



IlosicHuTeIbHAA 3alIMCKA

duznyeckoe 00pa3oBaHUE B CHCTEME OOIIEro U CpeIHEr0 00pa30BaHMsI 3aHUMAET OJTHO M3 BEAYIIIHX
MecT. SIBIsisICh (yHAaMEHTOM HAyYHOTO MUPOIIOHUMAHHUS, OHO CIIOCOOCTBYET (POPMHUPOBAHUIO 3HAHUIN 00
OCHOBHBIX METOJ[aX HAyYHOTO MO3HAHUS OKPYKAIOIIEro MHUpa, PyHIAMEHTAJIbHBIX HAYYHBIX TEOPHU U
3aKOHOMEpHOCTEH, (popMUpyeT y ydamuxcst YMEHHS WCCIIENOBaTh U OOBSCHATH SBJICHUS NPUPOABI U
TEXHUKH .

Kaxk mkonbHbIH penmerT, pu3nka 001agaeT OrpOMHBIM I'YMaHUTAPHBIM IIOTEHIIMAIOM, OHA aKTUBHO
dbopMHpyeT WHTEIUIEKTyalbHbIE W MHPOBO33pEHUECKHE KadecTBa JUYHOCTH. Juddepennmanms
MpeArosaraeT TaKyl OpraHH3alMI0 Tpolecca OOy4eHHs, KOTOpash YYWTHIBACT WHAWBUIYaJbHBIC
0COOEHHOCTH YUaIIHUXCsl, UX CIIOCOOHOCTH M HHTEPECHI, INYHOCTHBIH ONbIT. JIuddepennmanus oOydeHus
(bu3MKe TO3BOJISET, C OMHOW CTOPOHBI, 00ECIIEUNTh 0A30BYIO MOJTOTOBKY, C IPYrOd — YIOBJIETBOPHUTH
MOTPEOHOCTH KaXIOTO, KTO TPOSIBISIET MHTEPEC M CHOCOOHOCTH K TPEAMETY M BBIXOJHUT 32 PAMKHU
n3y4eHHs (PU3UKH B HIKOJILHOM Kypce.

Pabouast mporpamma 3aHSATHUN BHEYPOUHOUM JesATENBHOCTH 10 (usuke «Pusmka B 3a7a4ax H
OKCIIEPUMEHTaX» TMpeqHa3sHadeHa ISl OpraHu3alud BHEYPOYHOH nesitenbHOCTH «Touka pocray
oOyyaromuxcs 7-9 knaccoB MKOY COL Ne6 c. Ilenaruana.

Cpok peanuzaruu niporpammsl: 1 roa. 7 kinace — 704., 8 knace 704., 9 kinacc — 34 4.

JlaHHasT TporpaMMa TO3BOJISIET OOYYaIOMIMMCS O3HAKOMHUTBCS C METOJUKOW OpraHM3alud |
MIPOBEICHUS SKCIIEPUMEHTAITLHO-UCCIIEIOBATEILCKON ACATEIILHOCTA B COBPEMEHHOM y4eOHOM TIporiecce
1o (u3MKe, 03HAKOMHUTHCSI CO MHOTUMH HHTEPECHBIMU BOTIpOCaMH (PU3WKH Ha JJAHHOM dTare 00y4eHHUs,
BBIXOSIUMH 32 PAMKH IIKOJBHOW TPOTPAMMBI, PACIIUPHUTH LEIOCTHOE TPEICTaBICHUE O MpodiiemMe
JTAHHOUW HayKH. DKCIEpPUMEHTaIbHAs JEITEIIbHOCTh OYJeT CITOCOOCTBOBATH PA3BUTHIO MBICIUTEIBHBIX
orepanuil 1 001eMy HHTEIIEKTYalbHOMY Pa3BUTHIO.

He menee BaxHBIM (hakTOpOoM peayin3alvy JaHHON MpOorpamMMbl SIBISIETCSI CTPEMIIEHUE Pa3BUTh Y
yUaluXxcsi yMEHHE CaMOCTOATENBHO paboTarh, 1yMaTh, SKCIIEPUMEHTHPOBATh B YCIOBUSX J1aOOpaTopuu
uentpa «Touka pocray, a Takke NPUMEHSATh IMOJTYYEHHbIE 3HAHUS JJIS PELICHUS KauyeCTBEHHBIX,
KOJTMYECTBEHHBIX U SKCHEPUMEHTAJbHBIX 3a/a4 pa3audHoN ciokHOCTH. Coaep:kaHHe MPOrpaMMBbl
COOTBETCTBYET I103HABATEIBHBIM BO3MOXHOCTAM IIKOJBbHUKOB U MPEIOCTAaBISET UM BO3MOXKHOCTb
paboTaTh Ha ypOBHE MOBBIIIEHHBIX TPEOOBaHMI, pa3BUBask y4eOHYIO MOTUBALIUIO.

Oco0OeHHOCThIO JaHHO MPOrPaMMBbI SIBIISIETCA TO, UTO:

eOHA HampaBjeHa Ha JOCTI)KEHHE OOyJaromMMHCS B OONbIIEH CTENEeHUW JUYHOCTHBIX U
MeETanpeMETHBIX PE3YNIbTATOB;

® COCTaBJICHA C YYETOM BO3PACTHBIX OCOOCHHOCTEH ydaluxcs;

® [IOCTENICHHO BBOJUTCSA IPOEKTHAs JEATENIBHOCTh — OT MHKpPO-TIPOEKTOB B 7 Kiacce 0
WHIUBUAYAJIBHBIX TPOEKTOB B 9 Kiacce;

e 4yacTh Y4eOHOTO BpeMEHU OTBECHA Ha pelieHue 3a1a4d B popmare PISA.

Peasn3auus nporpaMmmMbl o0ecrneynBaeTcss HOPMATHBHBIMH IOKYMEHTAMM:
1. ®enepanbubiii 3akoH OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 o6pa3oBaHuu B
Poccuiickoit deneparnum» (¢ u3M. u 101., BCTym. B cuity ¢ 01.09.2020).

2. ITacnopt HaumoHaabHOTO NpoekTa «ObpazoBanue» (yTB. npesuanymom Cosera ripu [Ipesnaente
P® no cTparernueckoMy pa3BUTHIO U HALIMOHAIBHBIM ITPOEKTaM, IPOTOKOJ OT 24.12.2018 Ne 16)

3. TocymapctBennas mnporpamma Poccuiickoit ®enepaunn «Pa3zButue oOpa3oBaHus» (yTB.
ITocranoBnenuem IlpaBurensctBa PO ot 26.12.2017 Ne 1642 (pea. ot 22.02.2021) «O06 yTBEepKaAeHUH
rocygapcTBeHHO# nporpammsbl Poccuiickoit @enepanuu «PazButue 06pa3oBaHus».

4. Tlpodeccuonanpubiii cranaapt «llemaror (memaroruueckast AEATENbHOCTh B JIOIIKOJIHHOM,
HayaabHOM O0IIIeM, OCHOBHOM O0IIIeM, CpeaHeM o0IeM 00pa3oBaHUM), (BOCIUTATENb, YUUTENb)» (pell.
ot 16.06.2019) (ITpuka3 MunuctepcTBa Tpyna u coruaabHoi 3auuTsl PO ot 18 okTs10pst 2013 1. Ne 5444,
C U3MEHEHUSIMHU, BHECEHHBIMU ITpHKa30M MuHucrepcersa Tpyna u couzamutsel PO o1 25.12.2014 Ne 11151
n ot 5.08.2016 . Ne 422H).



5. Meronudeckue peKOMEHIANH IO CO3/IaHUI0 U (DYHKITMOHHPOBAHHIO B 00IIC00pa30BaTEIbHBIX
OpraHu3alusaX, PacHoJOKEHHBIX B CEIbCKOM MECTHOCTH M MAaJbIX TOpOAax, LEHTPOB 0Opa3oBaHUs
€CTECTBEHHO-HAyYHOM M TeXHOJIoTW4YecKol HampasieHHocTell («Touka pocra») (YTBepKIEHbI
pacriopsbkeHreM MunuctepcTBa npocserenust Poccutickoit denepamuu ot 12 stuBapst 2021 1. Ne P-6)

Hean u 3agaun

Onupasich Ha UHAUBHUIYaJIbHbIE 00pa30BaTENbHBIE 3aIIPOCHI M CIIOCOOHOCTH KaKJI0TO peOeHKa npu
peanu3aiuy nporpaMMbl BHEYPOUHOH AEATEIBHOCTH 0 ¢pu3nke «DHU3nKa B 3a/1a4aX M SKCIIEPUMEHTAX),
MOKHO JIOCTMYb OCHOBHOH WeJHM - pa3BUTh y OOy4yawmMxcsl CTpeMJieHMe K AajbHeiliemMy
CaMOOINpeNeICHUI0, HHTEIEKTYAJbHOM, HAY4YHOH M MNPAKTHYECKOH CaMOCTOATEIbLHOCTH,
M03HABATEJbHON AKTHBHOCTH.

Jlia peanu3zanuu 1esneil kypca TpedyeTcsl pelieHue KOHKPETHBIX MpakTudecKux 3a1a4. OCHOBHbIE
3aJa4¥ BHEYPOUYHOMH JesITeJJbHOCTH N0 (PU3HKH:

* BBISIBIICHUE MHTEPECOB, CKJIIOHHOCTEH, CIIOCOOHOCTEN, BO3MOXKHOCTEH yUYalIUXCsl K pa3InYHbIM
BHJIaM JIEATEIbHOCTH;

° q)OpMHpOBaHI/IC NpeaACTaBJICHUA O SBJICHUAX WM 3aKOHAX OKPYXAWEro Mupa, ¢ KOTOPBIMU
IIKOJIBHUKHN CTAJIKUBAIOTCA B HOBC@JIHeBHOﬁ JKHN3HU,

* (popmupoBaHUE MPECTABICHHS O HAyYHOM METO/I€ IO3HAHNUS;

* pa3BUTHE UHTEPECA K HCCIIEA0BATEIbCKOMN IEATEIbHOCTH;

* pa3BUTHE OIbBITA TBOPUECKOU JIEATEIBHOCTH, TBOPYECKUX CIIOCOOHOCTEH;

* pa3BUTHE HABBIKOB OPraHU3aI[Mi HAYYHOTO TPyAa, pabOThI CO CIOBAPSAMHU U SHUIUKIIONEIUSIMU;

* CO3JIaHUE YCJIIOBMH ISl peaju3allid BO BHEYPOUHOE BpEeMsl MPUOOPETEHHBIX YHHUBEPCATbHBIX
y4eOHBIX JIEHCTBHI B yPOUHOE BPEMSI,

* pa3BUTHE OIBITA He(POPMAITHLHOTO OOIICHHUS, B3aUMOJCHCTBHUSA, COTPYIHHUYECTBA; paCIIUPCHUE
pPaMOK OOIICHHSI C COITUYMOM.

* (opMHUpOBaHHE HABBIKOB IOCTPOEHUS (PUINUYECKUX MOJeNed M OIpeneieHHs] TPaHull HX
MPUMEHUMOCTH.

* COBEpIICHCTBOBAHNE YMEHUM MPUMEHSTH 3HAHUS 1O (PU3UKE I OOBSICHEHUSI SIBICHUI PUPO/IBI,
CBOMCTB BEIIECTBA, pelieHUs (PU3MYECKUX 3aJ]1a4, CaMOCTOSTEILHOTO MPUOOPETEHUS M OIEHKH HOBOM
nHpopMaIuu GU3NIECKOTO COACPIKAHUS, UCTIOTH30BAHUS COBPEMEHHBIX HH(POPMAITHOHHBIX TEXHOJIOTHH;

* HCIIOJIb30BAaHUE MPUOOPETEHHBIX 3HAHWUN M YMEHUW IS PEIICHUs] MPAKTUYCCKUX, KU3HEHHBIX
3ajad4;

¢ BKJIKOYCHUC YYUaAIIUXCA B pa3Hoo6pa3Hy}0 ACATCIBHOCTb: TCOPCTUYCCKYHO, IIPAKTUYCCKYIO,
AHAIIUTUYCCKYHO, ITIONCKOBYIO,

* BBIpabOTKa TMOKUX YMEHUI MIEPEHOCUTh 3HAHUS U HaBBIKM Ha HOBbIE ()OPMBI yueOHOU pabOThI;

¢ Pa3BHUTHUC C006pa3I/ITeJ'IBHOCTI/I n 6BICTpOTLI p€aKiuu IIpu PCIICHHHU HOBLIX Pa3JIMYHbIX
q)HSHqCCKI/IX 3a4a4, CBjA3aHHBIX C HpaKTquCKOﬁ JACATCIIBHOCTBIO.

Ilnanupyemblie pe3yabTaThbl

JIOCTHKEHUE IIIIAaHUPYEMBIX pE3yJIbTaTOB B OCHOBHOM IIKOJIE IIPOMCXOJUT B KOMIUIEKCE
UCIOJIb30BaHUS YEThIPEX MEXKIUCIMITTIMHAPHBIX yUeOHBIX nporpaMm («DopMupoBaHrue YHUBEPCAIbHBIX
yueOHbIX  neifctBuity, «®PopmupoBanue HWKT-komnerenTHOocTH — oOydaromuxcsi»,  «OCHOBBI
y4eOHOMCCIeIOBATENILCKONH U MPOEKTHOM JeATeNbHOCTHY», «OCHOBBI CMBICIIOBOTO YTEHHUSI U pabOTHI ¢
TEKCTOM») M y4eOHBIX IpOrpamMM IO BCEeM IpeaMmeraM, B ToM uucie no ¢usuke. [locne uzydenus
IIpOrpaMMbl BHEYPOUHOI JiesTenbHOCTH «DH3HKa B 3a/1a4aX U SKCIEPUMEHTAx» 00ydaroInecs:

* CHUCTEMAaTU3UPYIOT TEOPETHUYECKUE 3HAHUSA M YMEHHd [0 PEIICHUI0 CTaHJapTHBIX,
HECTAHJAPTHBIX, TEXHUYECKUX U OJMMIIMAHBIX 3aJa4 Pa3InYHbIMU METOAAMM;



* BEIPA0OTAIOT MHAWBUYAIbHBIA CTHIIb peIIeHuUs (PU3HMUECKUX 3a1ad.

¢ COBCPHICHCTBYKOT YMCHHA Ha IIPAKTHUKC II0JIb30BATHCA HpI/I60paMI/I, IMPOBOJUTH U3MCPCHUA
(1)I/I3I/I‘ICCKI/IX BCIIMYNH (OHpeI[eHHTB HCHY ACJICHUS, CHUMAThb IIOKa3aHUs, CO6JIIOI[aTL IpaBrJia TCXHUKU
0€30MMacHOCTH);

® HayancsI IIOJIB30BATHCA HpI/I60paMI/I, C KOTOpI)IMI/I HC CTAJIKUBAKOTCA Ha ypOKax (1)I/I3I/IKI/I B
OCHOBHOM IITKOJIE;

* pa3paboTaloT M CKOHCTPYUPYIOT IPUOOPBI U MOJEIH JUld MOclenyroumel paboTsl B KaOHHETe
bu3uKy.

* COBEpPLICHCTBYIOT HAaBBIKM IMCBMEHHOM M YCTHOM pe4d B IIPOLIECCE HaAIUCAHUsA
HCCIIEI0BATENbCKUX Pab0T, MHCTPYKIMH K BBIIOJIHEHHBIM MOJEISAM U Npubopam, Npu BBICTYIJICHUSAX Ha
HAy4YHO — MPAKTUYECKUX KOHPEPEHIUAX Pa3IMUHbIX YPOBHEM.

* ompenensaT JalbHEHIee HamlpaBiIeHHE pa3BUTHUS CBOMX CIOCOOHOCTEH, cdepy HaydyHBIX
UHTEPECOB, OINpPENENATCS ¢ BbIOOPOM JalbHEHIIEro 00pa30BaTENBHOIO MapHIpyTa, AadbHEUIIEro
npoduiist o0y4eHHs B CTapIIeH LIKOJIe.

Ilpeomemnvimu pesynomamamu nporpaMMbl BHEYPOUHON JESITETbHOCTH SBIISIOTCA:

OOyuarouuiics MoryYuT BO3MOKHOCTb JJ1s1 QOPMUPOBAHUS CIEAYIOMIMX IPEIMETHBIX PE3YJIbTaTOB:

® 3HAHUS O MPUPOC BAKHEHITUX (PU3NIECKUX SBICHUH OKPYKAIOIIETO MUPa U TOHUMaHHNE CMBICIIa
(U3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b H3YUCHHBIX SBJICHHIA;

® yMEHHsI TIOJH30BATHCSI METONAMH HAyYHOTO WCCIICAOBAHMS SIBJICHWUH MPHPOJBI, TPOBOINUTH
HAOMIONICHNS, TUTAHUPOBATh W BBHIMOJNHATH OKCIIEPUMEHTHI, 00padaThiBaTh PE3YIBTAThl WU3MEpPEHHH,
MIPEACTABIIATh PE3YIbTaThl M3MEPEHH C IMOMOINBI0 TaOnuil, TpadukoB U GopMyi, OOHAPYKHBATh
3aBUCHUMOCTHU MEX Y (PU3NUECKUMHU BETUUYUHAMU, OObSICHATD MOJIy4€HHBIE Pe3YIbTaThl U AETaTh BBIBO/IBI,
OILICHUBATh TPAHUIIbI IOTPEUTHOCTEN PE3YITaTOB U3MEPEHHIA;

® yMEHHUS IPUMEHSTh TEOpEeTUUECKHe 3HaHUsI 10 (PU3KKe Ha MPaKTHKe, perarh (u3nYecKue 3a1adn
Ha IPUMEHEHHUE TOTY4YEeHHBIX 3HaHUH;

®yMEHHS U HAaBbIKM NPHUMEHATH MOJyYEHHbIE 3HAHUA ISl OOBSCHEHUS NPUHIUIIOB JEHCTBUS
BOXHEHIINX TEXHUYECKUX YCTPOMCTB, pEIICHUS MPAKTUYECKUX 3ajad MOBCEIHEBHON KHU3HWU,
obOecrieueHusi ©O€30MACHOCTH CBOEHM KU3HHU, PAlMOHAIBHOTO MPUPOAONOJB30BAHUA UM  OXPaHbI
OKpY>Karolleil cpenpl;

¢ hopMupoBaHHE YOSKICHHS B 3aKOHOMEPHOH CBS3M M IO3HABAEMOCTH SIBICHUN MPUPOJbI, B
00BEKTUBHOCTH HayYHOTO 3HAHUS, B BBICOKOW IIEHHOCTH HAayKH B Pa3BUTUU MaTepUaIbHOW U JYXOBHOM
KYJIBTYPBI JIFOJICH;

® pPa3BUTHE TEOPETUYECKOTO MBIIIIEHUS HAa 0CHOBE (HOPMUPOBAHUS YMEHUI YCTaHABINBAThH (PaKTHI,
pas3nuyaTh OPUYUHBI W CIEACTBHUS, CTPOUTh MOJEIM M BBIIBUTATh THIOTE3bI, OTBHICKMBATH U
(dbopMynupoBaTh JOKA3aTeIbCTBA BBHIABUHYTBHIX THIIOTE3, BBHIBOJUTH W3 SKCIEPUMEHTAIbHBIX (DAKTOB U
TEOPETUYECKUX MOojieIel PU3nUecKre 3aKOHbI;

® KOMMYHHKATHBHbIC YMEHUS: AOKIAAbIBATh O PE3yAbTaTax CBOETO MCCIIEAOBaHHUs, YIaCTBOBATh B
JMICKYCCUH, KPaTKO U TOYHO OTBEYaTh Ha BOMPOCHI, UCIOJIB30BaTh CIPABOYHYIO JIUTEPATYPY U JIPYTUe
WCTOYHHUKHU MH(POPMALIHH.

Memanpedmemnbmu pesyiomamamu 11pOrpaMMbl BHeypquoﬁ ACATCIIBHOCTH SABJIAIOTCA:

O6yan0HlHﬁCﬂ MMOJIYYUT BO3MOXHOCTb JJId q)OpMI/IpOBaHI/ISI CICAYIOIINX MCETAIIPECAMETHBIX
PE3YIBbTATOB:

® OBJIAACHUC HABbIKAMHU CaMOCTOATCIbHOIO HpI/IO6peTeHI/I$I HOBBIX 3HaHPII>i, OopraHu3anuvnu yqe6H0171
ACATCIBHOCTH, ITOCTAHOBKH Heﬂeﬁ, IJIaHUPOBAaHWA, CAMOKOHTPOJII U OLCHKHU PCE3YIbTAaTOB CcBOEM
ACATCIIBHOCTHU, YMCHUAMU NPCABUACTL BO3SMOKHBIC PC3YIILTAThl CBOUX HeﬁCTBHﬁ;

® [IOHMMAaHHC pa3J'II/I‘{I/II71 MCKAY HCXOOHBIMU (baKTaMI/I n TUIIOTEC3aMHU [JId HX O6’BHCH€HI/IH,
TCOPCTUUCCKUMHU MOICIIIMU U pPCaJIbHBIMHA O6’B€KTaMI/I, OBJIAICHUC YHUBCPCAJIbHBIMU y‘-IC6HBIMI/I
JIENCTBUSMHU Ha MMpUMCEpax rumoTe3 JAJisd 0OBSICHEHHS U3BECTHBIX (I)aKTOB n BKCHepHMCHTaHBHOﬁ IMPOBEPKU
BbIIBUT'A€CMBbBIX I'MIIOTE3, pa3pa60TK1/1 TCOPCTUICCKUX Mopaeaen npouecCoB NUJin HBHCHHﬁ;
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¢ hopMHUpOBaHWE YMEHHI BOCHpPUHHMATh, NEepepadaThiBaTh W MPEAbABIATh HWH(MOPMALUIO B
CIIOBECHOH, 0Opa3HOi, CHMBOJHMYECKON (opMax, aHATU3UPOBATH U TepepadaThiBaTh IMOIYYCHHYIO
MH(POPMALIMIO B COOTBETCTBHM C TIOCTABICHHBIMH 33Ja4aMH, BBIJCISATH OCHOBHOE COJIEP)KaHHE
IIPOYUTAHHOIO TEKCTA, HAXOJUTh B HEM OTBETHI HA IIOCTABJIIEHHBIE BOIIPOCHI U U3JIAraTh €ro;

e IproOpeTeHNE OTbITa CaMOCTOSITEIBHOTO IIOWCKA, aHanmu3a H OTOOopa WHPOpPMALUH C
WCTOJIb30BaHUEM pA3JUYHBIX HMCTOYHHKOB M HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH JUIS PEUICHUs
[I03HABaTENIbHBIX 3a]1a4;

®pa3BUTHE MOHOJIOTUYECKOW U JMAJIOTMYECKON peud, YMEHHUs BbIpaXkaTb CBOM MBICIIH,
CIOCOOHOCTH BBICIYIIMBAaTh COOECEAHMKA, TOHUMATh €ro TOYKY 3pPEHHs, NMPU3HABaTh IMPAaBO JIPYroro
4eJI0BEKa Ha MHOE MHEHHUE;

®OCBOCHME NPUEMOB JEHCTBUN B HECTAHIAPTHBIX CHUTYaIUSX, OBJAJCHHUE 3BPUCTUUYECKUMU
METOJIaMH pelIeHUs podIieM;

¢ hopMHUpoBaHHE YyMEHUN padOTaTh B TPYNIE C BHINOJHEHHUEM Pa3INMYHBIX COLMAJIbHBIX POJeH,
MIPEJCTABIATh U OTCTAUBATh CBOU B3IJISAJIbI U YOXKICHUS, BECTH TUCKYCCHUIO.

PeryasituBubie Y Y]

OO6yuarouuiicss HOJy4YUT BO3MOKHOCTD JJIsl (GOPMUPOBAHUS CIEAYIOIUX PETYASTUBHBIX Y Y/I.

e YMEHHUE CaMOCTOSITENIbHO ONPENEINATh eI 00ydeHus, CTaBUTh U (OPMYIUPOBATH HOBBIE 3a/1a4u
B y4€Oe M MO3HABaTEIbHOW JEATEIbHOCTH, Pa3BUBATh MOTHBBI M HMHTEPECHI CBOEH IO3HABATENIbHOM
NeSITENIbHOCTH.

e YMEHHE CaMOCTOSITENHHO INIAHUPOBATH ITYTH JIOCTHIKEHUS 11€JIeH, B TOM YHCIIE alIbTEPHATUBHBIE,
OCO3HAaHHO BbIOMpaTh HanboJee F3P(HEeKTUBHBIC CITOCOOBI PEIICHHS YI€OHBIX U TTO3HABATEILHBIX 3a/1a4.

e YMEHNE COOTHOCUTH CBOM JIEHCTBHS C INIAHUPYEMBIMH PE3YIBTATAMM, OCYIIECTBIIATh KOHTPOJIb
CBOCH NIEATEILHOCTU B IMPOIECCE JOCTIKEHUS pe3ylbTaTa, ONMpenessTh CocoObl IEHCTBUNM B paMKax
MPENJIOKCHHBIX YCIIOBUM W TpeOOBaHWM, KOPPEKTUPOBATh CBOM JCHCTBHS B COOTBETCTBHU C
WU3MEHSIIOLIEHCS CUTYyalNe.

e YMeHUE OlLIEHUBATh MTPaBUIILHOCTD BBIIOJIHEHHUS Yy4eOHOHM 3a1a41, COOCTBEHHBIE BO3MOXHOCTH €€
pelIeHuUs.

.BJ'IaI[eHI/Ie OCHOBaMM CaMOKOHTPOJIA, CaMOOILICHKH, ITPHUHATHUIA peI_HeHI/Iﬁ U OCYILICCTBJIICHUA
OCO3HaHHOI'0 BI)I60pa B y‘lG6HOI>i W TIO3HaBaTEILHOMN JCATCIbHOCTH.

ITo3naBaresbHubie Y VY]]

OOy4JaroIuics MOJYIUT BO3MOXKHOCTD JUIsl (JOPMUPOBAHUS CIICIYIONIUX IMO3HABATEIbHBIX Y Y/I.

e YMeHHE OmpeneNsTh MOHATHS, co3daBaTh  OOOOIIEHUS, YCTaHABIWBaTh  AHAJIOTHUH,
KJIacCCU(UIIMPOBaTh, CaMOCTOSITEIbHO BBIOMpATh OCHOBAaHHS W KpUTEPUM I KiIaccU(UKalUH,
yCTaHABIUBATh MPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCY)KIEHUE, YMO3AKIIOUCHUE
(MHAYKTUBHOE, NETYKTUBHOE, TI0 aHAJIOTUH) U JeNaTh BBHIBOJIBL.

e YMeHUe CO31aBaTb, IPUMCHATL U Hp606p330BLIBaTL 3HAaKHM U CHMBOJIBI, MOACIHN U CXCMBbI OJIA
PCUICHHUA y‘le6HHX H I1I03HAaBAaTCJIbHBIX 3aJa4.

e CMBICJIOBOE YTCHUE.

.q)OpMI/IpOBaHI/Ie U  Pa3BUTUC OKOJOTMYECKOIO MBINUIJICHUS, YMCHUC TIPUMCHATL C€ro B
HOSH&B&TCHLHOﬁ, KOMMYHI/IKaTHBHOﬁ, COLIMAJIbHOM IMPAKTHUKE U HpO(i)eCCI/IOHaJIBHOI}'I OpUCHTAILIUH.

e Pa3BUTHE MOTHBAIMU K OBJIaJICHUIO KynLTypoﬁ AKTUBHOT'O HCIIOJb30BaHUA CHOBapeﬁ H Apyrux
ITOUCKOBBIX CUCTCM.

KommyHnukarusubie YY/|

¢ YMeHHE OpraHu30BBIBATh YU€OHOE COTPYIHHUYECTBO U COBMECTHYIO JICITEILHOCTD C YUUTENIEM U
CBEpCTHHKAMHU; pabOTaTh WHAMBUIYaJIbHO W B TpyIINe: HAaXOIUTh OOllee pelieHHe U paspeuiatb
KOH(JIMKTHI HA OCHOBE COIVIACOBAHUS MO3UIMNA U yu€Ta UHTEPECOB; POPMYITUPOBATh, APIYMEHTHUPOBATh
U OTCTaWBaTh CBOE MHEHHUE.



e YMEHME OCO3HAHHO UCIIOJIb30BAaTh PEYEBBIE CPEICTBA B COOTBETCTBUU C 3a7a4€il KOMMYHUKALIUU
JUIS. BBIPQKEHUSI CBOMX YYBCTB, MBICICH W TOTPEOHOCTEH Ui IUIAHUPOBAHUS W PETYISIUH CBOEH
JEATENbHOCTH; BIaJCHUE YCTHON U NIMCbMEHHOHN PEYbI0, MOHOJIOTMYECKON KOHTEKCTHOU peyblo.

e QopMHpOBaHUE M PA3BUTHE KOMIIETEHTHOCTH B OOJNACTH HCIOJB30BaHHS HH(POPMAIOHHO-
KOMMYHHMKaIIMOHHBIX TexHosoruii (nanee — MKT).

Jluunocmusimu pe3ynivmamamu IporpaMMbl BHEYPOUHOH JIESITEIbHOCTH SIBIISIFOTCSI:

OO0yuarouuiics MoJy4YuT BO3MOKHOCTb AJ1s1 POPMUPOBAHMS CIEAYIOIINX IUYHOCTHBIX PE3YIIbTAaTOB:

® PAa3BUTUC MMO3HABATCIIBHBIX NMHTCPCCOB, NMHTCIUICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCT€I>'I;

¢ yOSXKAEHHOCT B BO3MOXXHOCTH TIO3HAHHSI MPHPOJBI, B HEOOXOAMMOCTH Pa3syMHOTO
HCIIO0JIb30BaHUA IIOCTI/I)KCHI/IfI HAayKu ¢ TEXHOJIOTHI JIIs I[aJH)HGI\/JIHIGFO Pa3BUTHA YCIOBCUCCKOTO
O6HI€CTBa, YBAXCHUC K TBOpHaM HAyYKM MW TCXHHKH, OTHOIICHUC K (1)I/ISI/IK€ KaK K DOJICMCHTY
o011euen0BeYeCKO KYIbTYpbI;

® CaMOCTOSTEIbHOCTh B IPUOOPETEHNHN HOBBIX 3HAHUH U MPAKTUYECKUX YMEHMUIA;

® TOTOBHOCTh K BBIOOPY KHU3HEHHOTO NYTH B COOTBETCTBHUH C COOCTBEHHBIMH HWHTEpECaAaMU U
BO3MOKHOCTSIMU,

® MOTHBAaIA 06pa30BaTean0171 ACATCIIBHOCTU HA OCHOBC JINYHOCTHO OPUECHTHUPOBAHHOI'O ITOAX0A4A,
¢ hopMHUpOBaHHME LIEHHOCTHOTO OTHOILIEHUS APYr K APYry, K YUYWUTENI0, K aBTOpaM OTKPBITHI U
n300peTeHuil, K pe3ynbraTaM 00ydeHus.

Temarnueckoe NJIAHUPOBAHUE

7 Kimacc
Ne Ha3zBanue pa3aesa, TeMbl Kommiecrso Teopus IpakTuka
JacoB
1 Beenenue 4 2 2
2 ®dusnka u BpemeHa rojaa: Ousuka oceHpro. | 2 1
3 [TepBoHavanbHbBIE CBEACHUS O CTPOCHUH 2 0 2
BeIlleCTBa
4 Bsaumoneiictsue Ten 5 2 3
5 Pa3 3amauka, qBa 3ama4ka 2 2 0
6 ®dusnka ¥ BpemeHa rojaa; Ousnka 3uMoHu. 2 1 1
7 Cuitel B ipupoie 8 5 3
8 Pa3 3amauka, qBa 3a1a4ka 1 1 0
9 JlaBienne 3 3 0
10 ®dusuka u BpemeHa roaa: dusuka BecHo. | 0 0 0
11 OHeprus 4 0 4
12 DU3MKY U JTUPUKA 1 0 21
HUTOIo 34 17 17
8 Kiacc
KosuvecTBo
Ne HasBanme pa3jena, TeMbl 4aCOB Teopusn IIpakTuka
1. du3rKa U BpeMeHa rojia (IOBTOPEHHE) 6 4 2
2. | IlpoexTHas 1esTenbHOCTh N0 (U3UKE 0 0 0
3. | MonekynsipHas ¢pu3uka 8 5 3
4. | ®usnKa U YEKTPHUIECTBO 11 8 3




| Ousuka xocmoca 0 0 0
6. | Maruerusm 4 2 2
7. | IlpoexTHas 1esATeNbHOCTD 0 0 0
8. CBeTOBbBIE ABJICHUSA 6 2 4

UTOI'O 35 21 14

Coaep:xkanue nporpaMmmbl

7 KJaacc

TEMA 1. BBEJAEHUE (44)
Teopusi-24. BBogHoe 3ansiTHe. MHCTpyKTaXX MO OXpaHe TpyJa Ha 3aHATUAX. [lone3Hble CCHUIKHM IO
¢uzuke B UHTepHer. Metoasl u3ydeHuss QU3MYECKUX SBICHUNA. DPU3NYECKUH OSKCIEPUMEHT.
[TorpemHocTs npsMbIX u3MepeHuid. [IpaBuia mpoBeneHns MIKOIBHOIO 3KcnepuMeHTa. KoMbroTepsl B
(bu3NYecKUX HCCIeI0BaHUAX U NP u3ydeHun ¢pusuku. [IpaBuia co3nanus aMEeKTPOHHOM Mpe3eHTaluH.
IpakTuka-24. 3mepenne GpU3ndecKux BEIMUUH C MIOMOIIBIO I poBoi Jaboparopun. OnpeneneHue
LIEHBI JieNieHns pruoopoB. OnpezeneHue pacCTOSHUN 0 HETOCTYHBIX 00beKToB. Ompenenenrue oobema
Ten pa3auaHoi Gopmbl. 3MepeHne ToNMIuHEI IncTa Oymard.
TEMA 2. PU3UKA U BPEMEHA I'OJA: ®U3UKA OCEHBIO (2u4)

Teopusi-1u. 3aragoyHoe BemIECTBO — BojAa. Tpu coctosiHMs Bonbl. MHTepecHOoe O BoOJeE.

l'unoTe3sl mpoucxXoXkAeHNS BOJbI Ha 3emiie, 3HaYeHHE (PU3UUECKUX U XMMHUYECKUX CBOMCTB BOJIbI,
CTPOEHHUE MOJIEKYJIbI BOJIbl, 00BSICHEHNE CBOMCTB BOJIbI B PA3JIMUHBIX arperaTHbIX COCTOSIHUSIX. PoJib BOIbI
B JKA3HU YEJIOBEKA.

IIpakTuka-1 4 Dkckypcuss Ha OCeHHIO Tpupoay. [IpoBeneHue HaOMIOACHUN TPOSBICHUS
¢du3uveckux sBneHU oceHbio. Cozmanue mnpeseHTanuu «Pusuka Ocenwio». Pabdora c¢ [Iporpammoit
Power Point 1o co3gaHuro ciaiiioB.

TEMA 3. HIEPBOHAYAJIBHBIE CBEJIEHUSA O CTPOEHUU BEIHIECTBA (24)

Teopusi-0u. IlnanupoBaHue (PU3NYECKOTO IKCIEPUMEHTA — KakK Joka3zarh Teopuro. Ot [lekapra mo
Hamux gHed. bpoynosckoe npuxenue. Hano-texnonorun. Counnenue « MUKpoMup». MUKpO BETUUMHBI
B HAILIEH KU3HMU.

IIpakTuka-24 Pacmiupenne ten mnpu HarpeBanuu. M3mepenuwe ckopoctu muddysum. Monenu
arperaTHbIX COCTOSIHUM (UTpa)

TEMA 4. B3BAUMOJENACTBHUE TE.I (54)

Teopusi-24. MexaHndeckoe JBHXEHHE M B3aumojeictBue. Kak ObICTPO MbI JBMXKEMCS (CIOKEHHE
ckopocreif)? Korna Mbl aBrkemcst Bokpyr CouiHia ObIcTpee - AHeM Wi Houbko? [IpuMepsl pa3inyHbIX
3HAUEHUI BEJIMYMH, ONHUCHIBAIOUIMX MEXaHWYECKOE JBIM)KEHHE B >KHMBOM mpupone. Mcronp3oBaHue B
TeXHUKE MPUHIUIIOB JIBW)KEHUS >KUBBIX CyliecTB. SIBnenue uHepuuu. «Hemonsmknas OamHs». Yto
n3ydaeT craruka? Buasl paBHOBECHS.

IIpakTnka-34. W3mepenne OBbICTPOTHI peaklMM YenoBeka. l3mepeHHe CKOPOCTH XOABOBI.
DOKCHepUMEHTaIbHbIE JIOKa3aTeNbCcTBa sBJIeHUs MHepuuu. [logrotoBka BuaeoduibMa Mpo sBIEHUE
nHepuuu. M3mepenne Maccel 1 xarum Boxapl. OmnpeneneHue IUIOTHOCTH IHMPHUPOJIHBIX MaTepHasoB.
Omnpenenenue o0beMa M IIIOTHOCTU cBoero Tena. Onpenenenue oo0bEmMa(Macchl) MPOAYKTOB B YIIAKOBKE.
N3roroBnenne paBHOBECHOM UrpylIkH. Penenue 3anau.

TEMA 5. PA3 3AJTIAYKA, /IBA 3AJIAYKA (24)

Teopusi-24. [IpaBuna peuenus u opopmiienus 3anad. [Touck ommbok. Pernenne 3anuMaTeIbHBIX 337a4.
Pemenue 3anau B popmare [IN3A.

TEMA 6. PU3UKA U BPEMEHA T'OJIA: ®U3UKA 3UMOMH (24)
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Teopusi-14. CHer, nen, u merensb. CHexUHKH B Bo3ayxe. CHexxuHku Ha 3emiie. Croucrasi CTpyKTypa
CHEKHBIX TIOKpOBOB. Pexxensinus. Jlen na 3emne. [opusbiii nennuk. Jpmwkenue neanuka. Kakue ObIBaroT
MeTrenu. MUKpOCTpyKTypa HU30BBIX MeTeseil BoyHbl Ha cHery. Kak 1aneko nepeHOCUTCs CHET METEIIbIO.
[TeieBbie Oypu U METEIH: CXOJCTBO U pa3nnuns. Ou3nka y HOBOTOJTHEH €JKH.

IIpakTuka-1 4 ®usuka - Hayka o npupoae. MoxkHO 1 u3y4yaTs npupoay 3umoi? Ilporynka Ha

3UMHIOI0 TIPUPOTY.

TEMA 7. CWJIbI B IPUPOJE(84)

Teopusi-Su. Cuna — BeKTOpHas BeIMYMHA (IUHAMUYECKOE perieHue 3a1a4). Bec u Hesecomocts. Cuia
Tpenus. CounHenue «Mup 0e3 TpeHUs .

3akoH BCeMHpHOro TiIroreHus. CTpoeHHe COJHEYHOM cucteMbl. [lnaHeTbl 3eMHOW TpyNIbI.
[Tmanetsi-rurantel. Cuna TsOKeCTH Ha ApYrux rianerax. CnyrHuky mianet u JIyna. Habmronenue JIyHsr.
Manbie Tena, opOMTBHI U NEPUOJUYHOCTH KOMET. «3BE3I0NaAbl», WIM MOYEMY 3BE€3/bl HE IMaJaroT?
3Be3nHoe HeOo. Co3Be3nus. 3HAKOMCTBO € MporpaMMaMH Mo acTpoHOMHMH. Bpems u ero msmepeHue.
Kanennaps.

IIpakTnka-3u. 3anumarensubiil onbIT «llapuk Ha HUTHY. Onpenenenye HeHTpa TSHKECTH Tela.
3aHuMarenbHble (QUTYpbl Ha paBHOBecwe. M3roroBineHue conHedHbIXx yacoB. Co3gaHHe JYHHOTO
KajeHaapss ¢ mnomoiunpio nporpamMmbel Power Point. M3mepenue »xecTkocTH mnpyxuHbl. M3mepenue
KO3 QUIMEHTa CUIIBI TPEHUS CKOJIBKEHUS Ha KPbUIbLIE IIKOJIbBI M IPYTUX MIOBEPXHOCTSX.

TEMA 8. PA3 3AJTIAYKA, /IBA 3AJIAYKA (1u)

Teopusi-14. Cuctema CH u ee 3HaueHue. [[uHamMuueckoe penieHne 3a/1a4 Ha CIOoKeHue cuil.  Pemienue
3aHMMAaTeNbHbIX 3a/1a4. Pemenue 3anay B popmare [TU3A.

TEMA 9. JABJIEHUE (34)

Teopusi-3u. /{aBnenue tBepabix Tei. 3akoH [Tackans. [{aBnenue B xunkoctu. ['mapocrarnueckuii

napaaokc. AtmocdepHoe naBieHue. Poiabs atMmocdepHoro aaBieHus B pupoae. ATMochepHoe JaBICHUE
1 norojia. ToHOMETp, MaHOMETpBI. ATMOC(hEpHOE JaBICHHE B )KU3HU YenoBeka. Kak Mbl apimnm? Kak Mbl
neém? «lopHas Ooyie3HB», BIUSHUE arMOC(EPHOTO JJaBIICHHWs Ha CaMOYyBCTBUE Itoiei. Pemenue
3aHUMAaTEJIbHBIX 3a/a4.
IIpakTuka-44. M3MepeHre KUHETUUECKOW sHepruu Tena. M3amepenrue noTeHuaibHOM dHeprun. MeHro
mkonbHUKa. Co3AaHNe Mpe3eHTaluy O MpaBWIbHOM nuTaHuu. Omnpenenenrue padoThl 1 MOIIHOCTH PYK.
Omnpenenenue MexaHWYeCKoil pabOThl MpHU MpbDKKE B BBICOTY. OmnpeneneHue cpeAaHel MOIIHOCTH,
pasBuBaeMoi mpu Oere Ha guctadmuio 100M. OmpeneneHue cpemHeld MOITHOCTH, Pa3BUBACMOW IMPHU
npuceganuu. Msmepenue cperHeld MOIHOCTH, Pa3BUBAEMON IIPU NoAbeMe Mo JecTHulEe. OnpeneineHue
BBIUTPHIIIA B CHJIC, KOTOPBIA JTaeT MOABWXKHBIM M HeNoBMKHBIN O5ok. CpaBHenue KIIJ momsmwkHOTO
0J10Ka ¥ HAaKJIOHHOM IJIOCKOCTH.

TEMA 12. PU3UKHU U JIUPUKH (14)
IIpakTnka-14. MsrotoBneHue camolenbHbIX KapTUH «®Pu3MKa B BeECENbIX KapTUHKax». YpOK-
npezacrapieHne «Pusndeckre GoKych». 3aluTa MEKTPOHHOM npe3eHTauuu «Mup riazamu Gpusnkay.

8 kiacc

TEMA 1. DU3UKA U BPEMEHA I'OJIA (noBropenue) (64)

Teopusi-4u. BrogHoe 3ansTHe. MIHCTpyKTaxxk 1o oxpaHe Tpyda Ha 3aHATUsAX. [lorpemHocTs mpsMbIX
u3mepenuii. Kimace rounoctu mpubopos. Utenue rpaduka. BeiBop! o pe3yasraraM skcriepuMmenTa. Llena
nenenus mkanel npubopa. Kocsennsie namepenus. [IpaBuia mpoBeneHUs] MIKOJIBHOTO AKCIIEPUMEHTA.
OdopmreHue MeKTPOHHOTO oT4YeTa 00 SKcrepuMenTe. Penenue 3anay.

IIpakTuka-2 4. M3mepenne Gpu3nvecknx BEIUYNH C IOMOIIBIO ITUGPOBOI 1a00paTOPUH U MOCTPOCHHE
rpaduxoB. MccnenoBaHue 3aBUCHMOCTU CHIIBI YIIPYTOCTH OT Beca Tena. MccienoBaHue 3aBHCHUMOCTH
CUJIBI TPEHUS OT MPMKUMAIOLLEH CUJTbL. DKCIIEPUMEHT [ anuiies.
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TEMA 2. MOJIEKYJIAPHASA ®U3UKA (84)

Teopusi-54. «Bonme6HOe» CBOMCTBO 3HEPTrUU. MaKkpo U MUKPO IapaMeTpsl U UX CBsi3b. DazoBbie
nepexoasl. BonsHol map B atmocdepe: oOpa3zoBaHue 00NaKoB, TyMaHa, POChl, UHes. ATMOC(epHbIe
ocaaku: cHer, rpaj. Touka pocel. IloBepxHOCTHOE HaTspkeHue. KanwisipHble SIBICHUS U JBH)KEHUE
KHUJIKOCTH O TpyOaM. 3akoH bepHymnu, moabemHas cuia kpeuia. Mopckue TeueHus. CoBpeMEHHBIE
MaTepHaJIbl: UCIOJIb30BaHUE KOMITO3UTOB, KUKUE KPUCTAIUIBIL. | padrueckoe mpeacTaBiIeHne TeIIOBbIX
npoueccoB. Pemenue 3ana4 B popmare [TU3A.

IIpakTnka-3u. DKCIIEpUMEHTAIIBHOE JI0Ka3aTeIbCTBO Pa3IMuusl CBOMCTB BEIIECTB B Pa3IMUHBIX
arperatHelx cocTosiHUsIX. HekoTopble cBOWCTBa KpUCTaLIOB. M3rotoBieHue camMoJieNbHbIX IPUOOPOB.
N3mepenue BIa)xHOCTH BO3/yXa B IOMEIIEHNUH U Ha ynulle. M3mepeHne ckopocTu UerapeHusl pa3IndHbIX
BEILIECTB. 3aHUMATEJIbHBIE ONBITHI U BOIPOCHL: KUIIEHHWE BOJbI B OYMa)KHOM KOPOOKE, KUIIEHHE BOJbI
KOMHaTHOM TeMIiepaTypsbl. M3MepeHne cuibl MOBEPXHOCTHOTO HaTshkeHus. [llapuk B aspoanHamMudeckon
TpyOe. BrlpamuBanue kpucTtamia cojid Ha ocHOBe. M3roTtoBiieHHMe MakeTa KPUCTANIMYECKON pelieTKu
koMrnosura. MsrotoBiaenue Moxenn peakTuBHOro asurarens. W3yuenue pabotel /IBC Ha makere u
AIEKTPOHHOW MOJIEIH.

TEMA 3. DU3UKA U DJIEKTPUYECTBO (114)

Teopusi-84.  Dnexrpudeckue sBICHUs. Onekrpusainus Ten. [lpuHmun paboTel CcKaHepa.
AtmocdepHoe anekrpudectBo. ['po3oBast Tyda. [Ipupona monauu. Kakue OpiBaror Monmuuu. [IpuHIMIIBL
anekTpobe3onacHocTH. OCHOBHBIE XapaKTEPUCTHKU 3J1.TOKa. HecucremHble eauHHUIBI pabOTHl TOKA.
Pemenue 3anau.

IIpakTuka-34

B3aumHoe mnputrskeHne u oTTankuBaHue «CylnTaHOBY; OMBITHI IO AnekTpuszauud. HabmioneHue
Pa3IMYHbIX BUIOB UCKPOBOTO paspsiaa. MccnenoBanue mpoBOIHUKOB U HEMIPOBOJHUKOB AIEKTPUUECTBA.
[TonydyeHnue »om.Toka B IKUIKOCTH, 3JICKTpoOJu3. M3rotoBiieHne OaTapeliku. ODKCIEPUMEHTAIBHOE
JTI0OKa3aTeNbCTBO 3akoHAa OMa. M3ydeHue pa3iuyHbIX COCTUHEHUN MPOBOJHUKOB. Co3MaHNE Pa3IMYHbIX
MpUOOPOB(MTPYIIIEK) HA OCHOBE OAIICKTPOABHUTATENS. ODKCHEPHUMEHTAIBHOE J0KA3aTeNIbCTBO 3aKOHA
Hxoyns-Jlenua.

TEMA 4. MATHETHU3M (44)

Teopusi-24. Marnutnoe mnone 3emun. Kommac. MarautoOuonorus. MarHutHbie Oypw.
®eppomarneruku. Cuna Jlopenua. JIBukeHue 3apsHKEHHOW YacTULBI B OJHOPOJAHOM MAarHUTHOM IIOJIE.
Jlromunecuenuus. [lonspHele cusiHus.

IIpakTuka-24. M3yyeHrne MarHUTHBIX JIMHUN MOCTOSHHOIO MarHurta. M3ydeHue MarHUTHBIX
CBOICTB pa3nuuHbIX BeulecTB. Mrpa «bamnana o mo0siiemM kaMHe».

TEMA 5. CBETOBBIE SABJIEHUS (64)

Teopusi-24. YcTpoiicTBo onTH4ecKkux npubdopos. M3ydeHnue ycrporictBa goroanmapara. Pagyra.
®u3rKa BO3HUKHOBEHUS paayryu. X0/ CBETOBOIO Jy4a B Karuie 10k As1. ONTHYeCKUuEe ULTIO3UH.

IIpakTuka-44. MccnenoBanue: «CBeT B >KM3HM JKMBOTHBIX W 4elOBeKa», «JlocTwkeHus u
MEPCIEKTUBBI UCIIOIb30BaHUS CBETOBOM 3HEpruu CoHIIa YETTOBEKOM).

Pasnoxxenue Genmoro cera. Habmromenust B Mukpockon u Teneckorn. Co3gaHHE TOJIOTPaMMBbI.
N3rorosnenue kanemgockona.

KasennapHo-reMaTu4ieckoe njiaHupoBaHue

7 kaacc
No Jlara
Ne Tema
n/n
1. Begenne (44)
1 1 BBoanoe 3ansarue. Unctpykrax no Th. Ilone3nsle cChliky o GpU3MKe B 4.09
WnuTepHer. MeTo bl M3ydeHus: GU3NUECKUX SIBICHHM. '




2 2 ®uznueckuil sxkcnepuMeHT. [IpaBuia npoBeneHus KOJILHOTO 11.09
skcnepuMenTa. Ilorpemnocts npsmeix uzmepenuid. Il/p: Msmepenue
(U3HYECKUX BEIIMYUH C TIOMOIIBI0 ITU(POBOI JIaOOpaTOPHH.

3 3 | II/p: Onpenenenue oObeMa Tell pa3nuyHOU (HOpMBI. 18.09

4 4 | I/p: Usmepenue TommuHbl ucta Oymary. 28.09

2. ®u3uka u BpemMeHa roja: gusnka oceHblo (24)

4 1 | 3aragounoe BemecTBo — Boga. MlHTepecHoe 0 BoJIE. 2.10

5 2 | II/p: Dkckypeus Ha OCeHHIOK Tpupoy. [IpoBenenne HabmOnNEeHUI 9.10
MIPOSIBIICHUS (PUBNUYCCKUX SBJICHUN OCCHBIO.

3. IlepBoHaUYaIbHBIE CBEI€HHS 0 CTPOEHNH BelecTBa (44)

6 2 . I/p: Pacmupenue Ten npu HarpeBaHuM. 16.10

7 3 ‘ I1/p: U3mepenne ckopoctu mudy3um. 22.10

4. BzanmoneiicTBue tea (44)

8 1 MexaHnyecKkoe ABMKEHHUE U B3aUMOJICHICTBHE. 13.11

9 2 | II/p: V3amepeHne CKOPOCTH XOIBOBI. 20.11

10 |4 I1/p: Usmepenne macchl 1 Karum BOIBI. 27.11

11 |5 I1/p: Onpenenenne mMIOTHOCTH NMPUPOJHBIX MaTEPUAJIOB. 4.12

12 |7 | Yro m3yuaer craruka? Bujbl paBHOBECHSI. 11.12

5. Pa3 3agauka, ABa 3aja4Ka (24)

13 |2 Perrenne 3ama4 Ha MEXaHUYECKOE IBIKEHIE 18.12

14 | 3 | Pemenue 3a7a4 Ha MIIOTHOCTH 25.12

6. Pu3uka u BpeMeHa roaa: pusuka 3umoii (24)

15 |1 I1/p: ®usuka - Hayka o mpupoje. MoXHO Ju u3ydaTh npupomay 3umoi? | 8.01
IIporynka Ha 3UMHIOIO TPUPOTY.

16 |2 CHer, sien, n MeTenb. DU3MKa y HOBOTOIHEH CITKH. 15.01

7. Cuaibl B mpupoae(84)

17 |1 Cuiia — BEKTOpHAsI BETMYMHA (MHAMHUYECKOE PeIIeHUE 3a/1a4). 22.01

18 |2 3aKoH BceMUpPHOTO TAroTeHus. CTpoeHue coaHeuHOU cucteMbl. Cuia 29.01
TSDKECTH Ha JIPYTHX IJIAHETaX.

19 |3 Cnyrauku mianet u Jlyna. Habmonenne JIyHbI. 5.02

20 |4 Mansie Tena, OpOMTBI U TEPHOTUYHOCTh KOMET. «3Be3momnajnsl», wim | 12.02
1oYeMy 3Be3/Ibl HE TaIaloT?

21 |6 I1/p: Onpenenenne MEHTPa THKECTH Tea. 19.02

22 |8 Bpewms u ero uzmepenue. Il/p: M3rotoBiieHne COIHEYHBIX YACOB. 26.02

23 | 10 | Il/p: UsmepeHnue keCTKOCTU MPYKUHBI. 4.03

24 | 11 | Il/p: Usmepenue kodphUIIMEHTa CUITbI TPEHHSI CKOJIBKEHUS Ha KPBLIbIE 1203
IIKOJIBI U IPYTHUX MTOBEPXHOCTSIX.

8. Pa3 3agauka, nBa 3aj1auka (14)

25 |4 Junamudeckoe peimieHue 3amad Ha crnoxkenue cui. I/p: Onpenenenue | 19.03
Macchl U Beca BO3/lyxa B KOMHATE.

9. laBienne (34)

26 |1 | laBnenue tBepabix Ten. II/p: V3yueHue 3aBUCHMOCTH aBICHUS OT 2.04
TUIONIAIA MOBEPXHOCTH C TIOMOIIBIO TaTYMKA JABICHUSI.

27 |2 JlaBnenue B xkxuakocTu. ['uapocratnuyeckuii napajaokce 9.04

28 |5 AtMocdepHoe naBieHue B ®KU3HU yenoBeka. Kak mbl gpimmm? Kak Mbl 16.04
neéM? «[opHas 601€3HBY, BIUSIHIE aTMOC(EPHOTO JABICHUS Ha
CaMO4YyBCTBHE JIIOICH.

10. Dueprus (44)

29 | 2 | KocBennsle m3mepenus. Il/p: M3mepeHne KMHETHUECKON SHEPrUU Tea. 23.04

30 |3 | II/p: M3mepenne NoTeHIMAIbHON SHEPTHH. 30.04
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31 |7 | IlI/p: Onpenenenue MexaHMUECKOW pabOTHI IPU MPBIKKE B BBICOTY. 7.05

32 |8 | Il/p: Onpenenenue cpeaHeil MOITHOCTH, pa3BUBAEMON TIpu Oere Ha 14.0
muctaduo 100m. 5

11. ®u3uxu u aupuku (14)

33 |3 | II/p: Ypoxr-npencrasnenne «Pusnaeckue GOKYChH». |

8 kirace

No Tema Jara

1. ®u3uka u BpeMeHa roaa (nmopropexue) (64)

1 2 I1/p: VccrnenoBanne 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Beca Tela. 4.09

2 3 I1/p: UccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI OT IprkuMatomieid cuiel. | 11.09

3 4 Perenwne 3a/1a4 Ha MEXaHMYECKOE JBHKCHUE 18.09

4 5 Perenwre 3a1a4 Ha TUIOTHOCTH 28.09

5 6 Pemrenue 3a1a4 Ha JaBieHNe 2.10

6 7 Permenne 3aad Ha paboTy 9.10

2. Moaekyasipaas ¢pusuka (84)

7 2 Bopsinoii map B atmocdepe. Touka pocsl. I1/p: M3mMepenne ckopocTu 16.10
VCTIAPCHUS Pa3JTUIHBIX BEIICCTR.

8 3 [ToBepxHocTHOE HaTskeHue. Kammsipabie senenns. [1/p: M3mepenue 22.10
CHWJIBI TIOBEPXHOCTHOTO HATSHKCHHUSI.

9 4 3akoH bepHymiH, moapeMHas CUila Kpblja M IBHXKEHUE KUIKOCTH 110 13.11
Tpybam. Mopckue TeueHusI.

10 |5 I1/p: 3anumaTenbHbIC OTBITHI M BOTIPOCHI: KATICHUE BOBI B OyMa)kHOM 20.11
KOpoOKe, KHIIEHUE BOJIbI KOMHATHOW TEMITEPATYPHI.

11 |6 I'padmyeckoe mpencTapieHne TEIUIOBBIX MPOIECCOB. 27.11

12 |9 CoBpeMeHHBIC MaTEPHAIIbI: UCIIOJIb30BAHNE KOMITO3UTOB, JKHIKHE 4,12
kpuctasuisl. Il/p: M3rotoBiieHne MakeTa KpUCTANIMYECKOM PEIIETKH
KOMITO3HTA.

13 | 10 | I/p: Uzyuyenue padotsl JIBC Ha MakeTe 1 AIEKTPOHHON MOJICIIH. 18.12

14 | 11 | Cseoboonas mema

3. ®uszuka u diekTpuiecTno (114)

15 |1 DNEKTPUUCCKUE SBICHHS. DINCKTPU3ALUS TEJI. 8.01

16 |2 I1/p: UccnenoBanue npoBOJIHUKOB U HEMTPOBOJHUKOB 3JIEKTPUYECTBA. 15.01

17 |4 Pemenue 3a1a4 Ha COCTABIICHHE AIEKTPHUCCKUX CXEM. 22.01

18 9 Pemenue 3amad Ha 3akoH OMa 29.01

19 |13 | II/p: U3yuenue pa3nuyHbIX COCAUHEHUN TPOBOIHUKOB. 5.02

20 | 14 | II/p: Pemenue mpakTHueCKHX 3a7a4 Ha COCTABICHHE AEKTpUUeckux cxem. | 12.02

21 15 | Pemienue 3aga4y Ha pacueT dJIEKTPUUECKON LeTn 19.02

22 |16 | HecucrtemHble eaMHUIIBI pabOThI TOKA. Pacuer croumocTH anekTposHepruu | 26.02

23 | 17 | BeITOBBIE NIEKTPONPUOOPHI, KJIACC SHEPrONOTPEOICHUS 4.03

24 19 | Pemrenue 3agau

4. Marnerusm (44)

25 |1 I1/p: U3yueHre MarHUTHBIX CBOMCTB paznuuHbIX BemecTs. I/p: Uzyuenne | 19.03
MarHUTHBIX JJMHUHA MTOCTOSSHHOTO MarHuTa.

26 |2 MarnutHoe none 3emin. Kommnac. Marauto6uonorus. MarautHsie 6ypu. 2.04
DeppOMarHeTUKH.

27 3 Cuna Jlopenna. JIBwkeHue 3apspDKeHHOW dacTuibl B oxHopoaHoM | 9.04
MarHuTHOM nose. Jlromuaecuennus. [lonspable CUsTHMSL.

28 |4 I1/p: Urpa «bamnanga o mo0sieM KaMmHey. 16.04
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5. CBeToBble siBj1eHus (64)

29 |1 Pangyra. ®u3uka BO3SHUKHOBEHMSI pajyTri. X0/ CBETOBOTO Jiy4ya B Karuie

JIOXKJIS.

30 |2 I1/p: W3roToBieHue Kaneigockomna. 23.04

31 |3 I1/p: Pa3noxenne Genoro cBera. 30.05

32 |4 3akon bepHymiu, noabeMHas cuiia Kpblla U ABUKEHHUE JKUIKOCTH TI0 7.05
Tpybam. Mopckue TedeHusl.

33 |6 I1/p: 3anuMarenbHbBIE OTBITH M BOIPOCHI: KUTICHHUE BOBI B OYMa)KHOM 14.05

KOpOoOKe, KHIIEHUE BOJIbI KOMHATHOW TEMIIEPATypBHI.

34 |7 YerpoiicTBo ontudeckux npubdopos. M3ydenne ycrpoicTBa oToanmapara.

I1/p: Habnronenus B MUKPOCKOIT U TEJIECKOTI. 21.05

35 8 OrnruuecKkue WLUIKO3UH. 28.05

Cnoco0bl OLIeHKHM YPOBHS JOCTUKEHUS 00yYAKO LN XCS

KauecTBO MOJrOTOBIEHHOCTH YUAIIUXCSl OTPEAEIAETCS KaueCTBOM BBINOJIHEHHBIX UMH PadoT.
KputepueMm o1ieHKH B JaHHOM CiIy4ae sIBJISI€TCS CTENEHb OBJa/IeHUsI HaBbIKaMH padOThlI,
CaMOCTOSITEJIBHOCTh M 3aKOHYEHHOCTh Pa0OThI, THIATEIHHOCTh SKCIIEPUMEHTA, HAyYHOCTh
MIpeIaraeMoro pelieHus: mpooaemMbl, BHEIIHUNA BUJ U Ka4eCcTBO paboThl mprlopa Wik MOJIEINH,
COOTBETCTBHUE HCCIIEIOBATENLCKON pabOTHI TpeOyeMbIM HOpMaM U MpaBuiiaM 0(OPMIICHHUS.

[ToomupurensHOi (OpMOIT OLIEHKHU TpyAa ydalIuxcs sSBISETCsS AeMOHCTpanus pador,
BBITIOJTHEHHBIX YYAIIUMUCS U BBICTYIUIEHHE C pe3yJIbTaTaMU UCCIIEA0BAHUN NIEpe]l pa3InyHbIMU
ayIUTOpUSIMU (B KJIacce, B CTapIIMX M MIAAIINX KJIaccaX, YYUTENIIMHU, [eAaroraMu JI0MOJHUTEIEHOTO
00pa3zoBaHws) BHYTPH IIKOJHI.

PaboTa ¢ yaeOHBIM MaTepuazoM pazHooOpa3HBIX POPM JaeT BO3MOKHOCTh KKIOMY UX
yUaluXxcs IpOsIBUTh CBOU CIIOCOOHOCTH (B 001aCTH CUCTEMAaTU3allui TEOPETUUECKUX 3HAaHUH, B
o0nacTu peleHus CTaHIapTHHIX 3aj1a4, B 00JIACTH pellleHrs HeCTaHIapTHBIX 33/1a4, B 001acTu
HCCIIE0BATENbCKON paboThl U T.A4.). CUTyalluu ycrexa, CO3JarolIke MOJIOKUTENbHYI0 MOTHBALIMIO K
NeSITeNIbHOCTH, SIBIISIOTCA BaKHBIM (DAKTOPOM Pa3BUTHS TBOPUYECKUX U MMO3HABATEIBHBIX CIIOCOOHOCTEH

YHalmuxcs.
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