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1 Komniekc OCHOBHBIX XapaKTePUCTHK J0NOJHUTEIbHOH 0011e00pa3oBaTe/ibHOI 001epa3BUBAIOLIEH MPOrPaMMBbl
«Du3uka B UCCIIEIOBAHUAXY

1.1. TlosicHMuTeJIbHAS 3aNMCKA

- HANIPABJICHHOCTH (PO uiIb) NPOrpaMmmbl

[Iporpamma «®usuka B HUCCIENOBaHUAX» - oOOpa3oBaTelibHAs, MOJU(PUIMPOBAHHAS, €CTECTBEHHO-HAy4Has
HaIpaBJIEHHOCTb, OPUEHTUPOBAHHAS HAa aKTUBHOE MPUOOILEHUE JETe K MO3HAHUIO OKPYXKAIOLIEro MHUpPA, BBHIOJHEHHE paldoT
UCCJIEIOBATEIbCKOIO XapaKTepa, PElIeHHWE Pa3HbIX THUIOB 3a7ad, MOCTAHOBKY AKCIIEPUMEHTAa, paboTy C JOMOJHUTEIbHBIMU
UCTOYHUKAMHU UH(POPMALIUU, B TOM YHCIIE IEKTPOHHBIMHU.

- AKTYaJIbHOCTb MPOrPaMMBbI

OCHOBHBIMHM CpEICTBAMHU BOCIHMTAHMSI TBOPYECKON AaKTUBHOCTH M PA3BUTHUS CIIOCOOHOCTEHM ydaluxcsl SIBISIIOTCS
DKCHEPUMEHTAIbHBIE HCCIEIOBAHUS M 3aJaud. PemieHne HECTaHJApTHBIX 3aJad M MPOBEACHUE 3aHUMATENIbHBIX
HKCIIEPUMEHTATBHBIX 3aJJaHUN CIIOCOOCTBYET MPOOYKIECHUIO U Pa3BUTHUIO Y HUX YCTOMYMBOrO MHTepeca K gusuke. B mporecce
o0yuyeHus pelaroTcs NpoOaeMbl JOTIOJIHUTEIBHOIO 00pa30oBaHMs 1eTeH:

o OopraHusaunus IOJIHOLEHHOIO JOCYTa;

o pa3BUTHE JTUYHOCTHU B IIKOJIBHOM BO3pAaCTeE.

- HopmaTuBHbIE OCHOBAHHS U TPeOOBAHNS K NPOrpaMMHOMY O0eclie4eHUI0 U Pe3yJbTATUBHOCTH
JAOMOJHUTEJIbHOT0 00Pa30BaAHMA:

* denepanbHbiil 3akoH «O0 o6pazoBanuu B Poccuiickoit deneparun» (0T 29 nexadpst 2012r. No273-03 )

* [Topsimok opraHu3aliud ¥ OCYIIECTBJICHHS 00pa30BaTEIbHOMN JEATEIBHOCTH IO JOMOJHUTEIBLHBIM 0011e00pa30BaTeIbHBIM
nporpammam (mpuka3z Munobpuayku Poccun ot 29 aBrycra 2013r. Ne1008)

* Konmenmusi pa3BUTHs JOMOJIHUTEIBHOTO0 oOpa3oBaHus AeTei (yTBepikaeHa pacmopsikeHuem [IpaBurtensctBa Poccuiickoit
®enepanuu ot 4 centsiops 2014r. Nel726-p)

* Tlmcemo Munobpuayku P® ot 18 HosOps 2015r. Ne09-3242 «O mnHampaBneHuun wuHGoOpManum» (METOIUICCKUE
PEKOMEHJAIMU TI0 TPOEKTHPOBAHUIO JIOMOJHUTEIBHBIX OOIIepa3BUBAIOIINX MporpamMM (BKIIOUYas pPa3HOYPOBHEBBIC
IPOrpaMMbl)



- OTJIMYHUTEJIbHbIE 0COOEHHOCTH MPOrpaMMblI

OTAn4UTENHHONM OCOOEHHOCTHIO JAHHOW 00pa30BaTEIBLHON MPOrpaMMbl SBISIETCS HAMPABICHHOCTh Ha (HOPMUpPOBaHUE
y4eOHO-UCCIIEIOBATENIbCKUX HABBIKOB, PA3JIMUHBIX CIIOCOOOB JACSATEIBLHOCTH YydYalluXxcs B Oojee MIHUPOKOM 00BEME, 4TO
MOJIOKUTEIILHO OTPA3UTCS MPU U3YUCHUU APYTUX MPEAMETOB U PACHIMPEHHUIO KPYTro30pa B IIEJIOM, CIIOCOOCTBYET (HOPMUPOBAHUIO
COBPEMEHHOI'0 HAy4YHOTO MHUPOBO3PEHHUS, PA3BUTUIO HMHTEUICKTYalIbHBIX CIHOCOOHOCTEM U IIO3HABATEIbHBIX HWHTEPECOB
IIKOJBLHUKOB.

-nearoruveckas 1nejecoo00pasHocTb

mporpaMMa TOMOTAaeT OOYyYaromMMCSl OILICHUTh CBOM TBOPYECKHM IMOTEHIMAI C TOYKH 3pEHHS 00pa30BaTelIbHOM
NEPCIEKTUBbI M CIIOCOOCTBYET CO3JaHUIO TMOJOKUTEIBHOM MOTHBAIMU OOydYaromuxcs K camooOpa3oBanuio. [Iporpamma
MO3BOJISIET peaIbHO Ha MPaKTUKE 00ecreurnBaTh WHIUBUAYAJIbHBIC TOTPEOHOCTH yYaluxcs, NPoGUiIbHbIE UHTEPECHl JIETEeH, TO
€CTh PEaIM30BbIBAThH NEJArOTUKY Pa3BUTHS peOCHKA.
- azpecaT NpOrpaMmbl
[Iporpamma anpecoBana obOyuaromumcsi ot 14 go 17 ner. Jletm 14-17 metr cnmocoOGHBI XOpOIIO 3allOMUHATh, MPUMEHSATH Ha
IPaKTUKE 3HAHUS U YMEHUS, MTOJyYEeHHbBIE B XOJI€ 3aHSATUN IO JOMOJHUTEIbHON 001eo0pa3oBaTebHON nmporpamme «dusuka B
UCCHeOoBaHUAX». [IpuUHIMN HHIUBUAYAJIBHOTO H JU(PGEPEHIIMPOBAHHOTO TOAXOAA NPEANojaraeT ydeT JUYHOCTHBIX,
BO3PACTHBIX OCOOEHHOCTEMH JIeTel U YPOBHS UX MCUXUYECKOTO U (PU3UUYECKOTO Pa3BUTHA.
- YCJI0BHSI HA00Opa y4yaiuuxcst
Jist oOydyeHHs MO [aHHOM MporpaMMe IPUHUMAIOTCS BCE JKelawllue, 1o 3asBieHuto poauteneil. [IpenBapurenbHoi
MOJICOTOBKH JIJIsl 3a4UCIICHUS B TPYIITYy HE TpeOyeTcs.
- KOJIMYECTBO YYAlIUXCs B rpynnax
B yue6noit rpynmie 12 genoBek
YurcneHHbI COCTaB y4aluxcsi B 00beIMHEHUHU MOXKET ObITh YMEHBIIICH, €CITH B HETO BKIIFOUCHBI O0YYaIONIUXCS C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI, IE€TU - HHBATUJIBI.
- 00beM NMpPOrpaMMblI

2 4 B Heaelo, 68 9acoB B Toj
- ¢popmbl 00yueHHS U BUAbI 3aHATHH M0 POrpamMme

dopMmbl 00yueHHUs - OYHAs, OYHO-3a049HAs («IOMYCKAETCsl COUYeTaHWEe Pa3IMdHbIX GopM momydeHuss oOpazoBaHus u Gopm
oOyuenus» (3akon Ne 273-®3, rn. 2, ct. 17, n. 4), HEKOTOpBIE TEMBI y4alllUecs MOTYT U3y4aTh CaMOCTOSITEIBHO (3a04YHO, B
CIyya€ OTMEHBI 3aHSTHI M0 KapaHTUHY WJIM HU3KUX TEMIIEpaTyp); BUABI 3aHIATHI - Oecena, cEMUHAp, JIEKIUs, J1abopaTOpHbIT
MPAKTUKYM U MPAKTUKYM pelIeHUd 3a]a4, IpaKkTuueckas padoTa, S3KCKypCusi, Urpa, 3allluTa MpoeKTa.
- CPOK OCBOEHMS MPOrpaMMBblI

1 rox



- PeKUM 3aHATHI
MEPUOJIUYHOCTD -2 pa3a B HEAEIIO MO 45 MUHYT

1.2.11eab ¥ 3a5a4u NPOrpaMMbl

Heny: pa3BUTHE y yUYalmxcs MO3HABATEIbHBIX UHTEPECOB,
MHTEJUIEKTYaJbHbIX U TBOPYECKHX CIHOCOOHOCTEH, HMCCIIEIOBATENbCKUX M SKCHEPUMEHTATOPCKUX HABBIKOB B XOJE PELICHUs
NPAKTUYECKUX 3a7a4 U CAMOCTOSITENIbHOTO MPUOOPETEHHs] HOBBIX 3HAHUN

3adauu:

1. Obpazoeamenwvnple: ciocoOCTBOBATH CaMOpeANM3alMU yYallIUXCs B M3YUYEHUU KOHKPETHBIX TeM (PU3MKH, Pa3BUBATH U
NOJIEP)KUBATh TO3HABATENbHBIA MHTEpPEC K HU3Yy4YEeHUI0 (U3UKM KAaK HayKd, 3HAKOMHUTb OOYYarOMIMXCA C MOCJIEIHUMU
JOCTHXKEHUSIMA HAYKW M TE€XHUKH, HAYYUTh pEIIaTh 33Jja4l HECTaHJAPTHBIMU METOJaMH, Pa3BUBaTh MO3HABATEIbHBIA HHTEPEC
IIPU BBITTOJIHEHUH SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUHN C UCTIOIb30BaHNEM MH(OPMAIIMOHHBIX TEXHOJIOTHA.

2. Bocnumamensnble: BOCIUTHIBATh YOCKICHHOCTh B BO3MOYKHOCTH IMO3HAHUSA 3aKOHOB MPUPOJIBI, B HEOOXOJIUMOCTH
pPa3yMHOT0 MCHOJIB30BaHUS JOCTH)KCHUI HAYKU U TEXHUKH, BOCIIMTAHHE YBAXKCHHS K TBOPIIAM HAYKH M TEXHHUKH, OTHOIICHUS K
(u3nKe Kak K 3JIEMEHTY 00I1euen0BEeYeCKO KYIbTYphI.

3. Pazeuearowjue: pa3BUBaTh YMEHHUS M HaBbIKM OOYYAlOUIMXCA  CAMOCTOSITEIBHO padoTaTh € HAyYHO-TIOMYJSpPHON
JUTEpPaTypol, YMEHUs MPaKTUYECKH NPUMEHATh (PU3MUECKHE 3HAHHUsS B JKU3HU, € TBOPUYECKUE CIIOCOOHOCTH, (POPMHUPOBATH Y
00yYaroMXCsl aKTUBHOCTh U CAMOCTOSITENIbHOCTh, MHULIMATUBHOCT, MOBBIILAThH KYJIbTYPY OOIIEHUS U TIOBEJEHUSL.

1.3.1l.1annpyemMble pe3yabTaThl

Oxumaercs, 4To K KOHILy 00y4YeHUs y ydalruecs mporpaMmmbl «@u3rKa B UCCIEIOBAHUAX» OYAYT Pa3BUTHI:

» HaBbIKM K BBIITOJIHEHUST Pa0OT UCCIIEAOBATEIBCKOTO XapaKTepa;

» HaBbIku perieHus pa3HbIX THIIOB 33/1a4;

» HaBbIKM TOCTAaHOBKH SKCIICPHMECHTA,;

» HaBbiku paObOTHI ¢ JOTIOTHUTEILHBIMUA UCTOYHUKAMH HH()OPMAITUH, B TOM YHUCIIE JICKTPOHHBIMH, a TAKXKE YMEHUSIMHU
M0JIB30BaThCs pecypcamu HTEpHET;

» llpodeccrnonanbHOE caMOOTIpENEICHUE

[Iporpamma «®wu3uka B HCCIEIOBAHUSAXNIPEYCMATPUBACT PAa3BUTHE Y IIKOJIHHUKOB OOIIEYyYeOHBIX YMEHHA M HABBHIKOB,
YHUBEPCAIBHBIX CITIOCOOOB JIESITEILHOCTH U KIIFOUEBBIX KoMreTeHUU. [IpuopureraMu sIBIASIOTCS:

ITo3HaBaTe/IbHAA 1€ATEIBbHOCTD:



® HCIIOJIb30BaHUE JJI O3HAHUS OKPYKAIOIIETO MUPA Pa3IMYHBbIX €CTECTBEHHOHAYYHBIX METOJOB: HA0I0IEHUE, U3MEPEHHE,
JKCIIEPUMEHT, MOJEIUPOBAHUE;

e (hopMHUpOBaHHWE YMEHUH PA3NMYaTh (PAKThl, TUIIOTE3bI, IPUUUHBI, CIEICTBHS, 10KAa3aTENbCTBA, 32KOHBI, TEOPHH;

® OBJIAJICHHUE aJIEKBATHBIMU CIIOCOOAMHU PEIICHUS] TEOPETUUECKUX U SKCIIEPUMEHTANBHBIX 33/1a4;

® IPUOOPETEHHE ONbITa BBIIBM)KEHHSI TUIOTE3 MJisi OOBSCHEHUS HM3BECTHBIX (DAaKTOB U HKCIEPUMEHTAIBHON MNPOBEPKU
BBIJIBUT'aEMBIX THUIIOTE3.

NHpopManmoHHO-KOMMYHHKATHBHAA AeATEJIbHOCTD:

L4 BJIaJCHHUC MOHOJIOTHYECKOH M I[I/IaJIOFI/IIIeCKOP'I pC€YbrO, PA3BHUTUC CIIOCOOHOCTH ITOHUMATh TOYKY 3pPCHHUA
CO6CCCI[HI/IK3 " IIPU3HABATD IIPABO HA THOC MHCHHC,
L4 HNCITIOJIb30BAHUC IOJIA PCIICHUA ITO3HABATCIIBHBIX 1 KOMMYHHUKATUBHBIX 3a1d4 PA3JIMYHBIX UCTOYHHUKOB I/IH(I)OpMaI_[I/II/I.

PedaexcuBHas 1esiTeIbHOCTD:

® BJIAJICHUE HABBIKAMM KOHTPOJSA W OLUECHKH CBOCU JEATEIbHOCTH, YMEHUEM MPEABUACTh BO3MOXHBIE PE3YJIbTAThl CBOUX
JICHCTBUH;

e opra"u3anus yaeOHOU NEeSITeIIbHOCTH: TTIOCTAaHOBKA 1I€JIH, TJIAaHUPOBAHUE, ONIPEIeICHHUE ONITUMAIBHOT'O COOTHOIIEHUS TSN
U CPEJICTB.

1.4.Conep:xanue nporpamMmMmbl
TEMA 1. BBEJAEHHE (24)
Teopusi-2u. BpogHoe 3ansTHe. MHCTpyKTa)Xk MO OXpaHe TpyJa Ha 3aHATHAX Kpyxkka. [lojie3Hble CChUIKM 1O (DHU3UKE B
Nutepuer. Metonpl u3ydeHus Quisndeckux sBieHud. M3mepenue ¢uzndyeckux BeauduH. Du3MKa — OCHOBAa TEXHHKH.
Bripatonmecss pycckue u 3apyOexHble ydeHble-QU3UKA M KOHCTPYKTOPBL. DH3WYECKUW SKCIEPUMEHT W DJICKTPOHHBIC
npe3eHTanuu 1o Qusuke. I[lpaBmna co3manus ANEKTPOHHOUN Tpe3eHTanuu. [IpaBuia mpoBeAeHUS HIKOIBHOTO IKCIIEPUMEHTA.
KoMmbroTepsl B GU3MUECKUX UCCICOBAHUSAX U PU M3ydeHUU Gu3uKU. Poiib KoMmbioTepa B GU3HUECKUX UCCIETOBAHMSIX.
TEMA 2. ®PU3UKA U BPEMEHA I'OJIA: PU3UKA OCEHBIO (74)

DKCKYpCHsl Ha OCEHHIOIO PUPOTY.

Teopusi-2u. Co3nanue npeszenranuu «®dusuka Ocenbtoy». Pabora ¢ IIporpammoii Power Point mno co3nanuio ciaiinos.
AsponnHamMuKa. 3araJJloqyHoe BEIIeCTBO — BoAa. Tpu cocrosinus Boabl. UHTepecHoe 0 Boge.  ['MMOTE3bl MPOUCXOXKIEHUS BOJIbI
Ha 3emiie, 3HAUYCHHE (U3MYECKUX W XUMUYECKUX CBOWCTB BOJBI, CTPOSHUE MOJEKYJBI BOJbI, OOBSICHEHNE CBOWCTB BOJBI B
Pa3IMYHBIX ArPETaTHBIX COCTOSIHUAX. POJIb BOJBI B )KU3HU YEIIOBEKA.



IIpakTuka-5 4 Hccnenosanue "[IpoGnembl nuTheBOM BOABI Ha 3eMie U B MopiiaHCKOM paiioHe" BBIIBH)KEHHE THIIOTE3
00 SKOHOMHM TUTHEBOU BOJIBI B IIKOJIE U JoMa.  Perienre mpoOjieMbl OYUCTKM BOJbI B JIOMAIIHUX M TOXOJHBIX YCIOBHSX,
BIIMSIHUE BOJBI HA 3J0POBbE YEIIOBEKA, CO3JaHNE IPOEKTOB M0 JaHHOW TEME.
TEMA 3. BBAUMOJIEVCTBUE TEJI (164)
Teopusi-4u. Mexannueckoe aBxkeHue. Kak 6p1cTpo Mbl aBuxkeMcsi? Koraa mbl nuxkemMcs Bokpyr CosHila ObICTpee - JHEM WU
HOYb0? [IpuMepsl pa3IMUHBIX 3HAYCHUIN BEJIMYWH, ONMUCHIBAIOIINX MEXaHUYECKOE JBMKEHUE B ®KUBOU mpupojae. Mcnonb3oBanue
B TEXHUKE MIPUHIIUIIOB IBMKEHUS )KUBBIX CYIIECTB. SBneHue unepuuu. «HemoapuxHas OatrHs».
Ipakruka-12 4 Ilpaktuueckas padota «/3mepeHue ObICTPOTHI peakuuu yenoBeka». [lnotHocTs. UTo Tsxkenee -1kr xenesa
win 1kr Batbl? Ilpaktuueckass pabora «OmpenesieHHe IUIOTHOCTH MPUPOAHBIX MarepuaioBy. «OmpeneneHue oObema U
IJIOTHOCTHU cBoero Tena». Cuia. Bec. HeBecoMocth. SIBnenue TsaroteHus. Cuiia TSKECTH. 3aKOH BCEMUPHOTo TsaroteHud. Cuna
TSOKECTH Ha JApyrux IuiaHetrax. [louemy 3Be3gpl He maaaror? Cuna TpeHus. 3aHUMAaTeNbHbIM onbIT  «lllapuk Ha HUTHY.
Counnenne «Mup 06e3 TpeHus». IloaroroBka »JIEKTPOHHBIX Mpe3eHTaluil mo Teme «BzaumopeictBue Ttem». Pabora ¢
[Iporpammoit Power Point mo co3nanuto cnaiinoB. Mexannyeckas paboTa u MoiHocTh. [IpakTuueckas pabora «OmnpeneneHue
paboThl U MOIIHOCTU pyK. OnpeiesieHne MexaHu4eCcKol paboThl MPU MPBIXKKE B BRICOTY». [IpakTnueckas padora «OnpeaencHue
CpellHel MOITHOCTH, pa3BuBaeMoil mpu Oere Ha nucraniuio 100my». TlpakTuueckas pabora «OnpeneneHue cpeaHel MOIIHOCTH,
pa3BuBaeMoil mpu npucenanumy. [Ipaktuueckas pabora «l3Mepenue cpeaHell MOIIHOCTH, pa3BUBAEMOU MpPH TMOABEME IO
JIECTHHULIEY.
TEMA 4. DU3UKA U BPEMEHA T'OJIA: ®U3UKA 3UMOM (4u)
Teopusi-1u. @Dwuszuka - Hayka o npupoae. MoxHO 1 u3ydats npupoay 3umoil? Ilporynka Ha 3umHIOK npupony. Co3gaHue
npeseHranuu «dusuka 3umoiiy. Pabora ¢ [Iporpammoit Power Point mo co3ganuto cnaiinoB. ®usnka y HOBOIOJHEH CITKH.

IpakTuka-3 u CocraBnenue sHnuKIoNeuN «Puszuka u 3umay. CHer, jen, 1 Metelb. CHeX)KUHKH B Bo3yxe. CHEKUHKH
Ha 3emuie. Crioucras CTpYKTypa CHEXHBIX MOKpOoBOB. Pexenauus. Jlen na 3emie. 'opHbiil nequuk. JIBukenue negnuka. Kakue
ObIBalOT MeTelnu. MUKpPOCTPYKTypa HHM30BBIX MeTele BomHbl Ha cHery. Kak panexko mepeHOCHTCS CHer Merenblo. [IblieBbie
OypH ¥ METENn: CXOJICTBO U pa3nuuus. MereneBoe daeKkTpuiecTBo. Du3nKa B TUTEPAType
TEMA 5. ACTPO®U3UKA (64)

Teopusi-4u.Ctpoenue comHeuyHoM cucteMbl. [lnaneTsl 3eMHoOl rpynmbl. [InaneTei-rurantel. CnyTHUKH 1aHeT u JlyHa.
Marsie Tena, opOUTHI M MEpUOANIHOCT KoMeT. [Iporpamma Stellarium.
3HaKOMCTBO C MpOrpaMMaMy IO acTpoHOMHH. JlyHa — ecTecTBeHHBbIM cnyTHHK 3emiu. HaGmiogenue Jlynwl. Kocmuueckue
nytemectBust Ha Mapc. Taitnsl Mapca. Benukue actpoHomsl. CatypH. CnyTtHuku U koisiblia CatypHa. Actepounbl. KomeTsl.
«3Be3gonaab)

IIpakTuka-2 4 HaGmonenue 3a 3Be3gHbiM HeOoMm. (Beuepnsisi skckypcusi). 3Besmnoe He6o. Co3Be3aus. 3Be3nbl H
rajakTuku Onu3kue u janekue. Mudbl o co3Be3qusax. 3Be3HOEe HEOO B pa3iMuHbIe BpeMeHa roja. Buiibl U xapakTepucTuka



3Be3/. YepHble AbIphl U Oenble Kapauku. ['anaktuka Mieunslii nyts. CTpoeHue u Bo3pacT Beenennoil. Bpems u ero uamepenue.
Kanennaps.
TEMA 6. TABJIEHUE TBEPJBIX TEJI, )KUJIKOCTEM U T'A30B(54)

Teopusi-2u. J[aBnenue tBepabix Tea. 3akoH [lackans. JlaBnenue B xxuakoctu. AtmochepHoe napienue. I[Ipubopsl mis
M3MEPEHUS IaBiIcHHUs. TOHOMETpP, MAaHOMETPHI.

IIpakTuka-3 4 3anumarenbHble OnbIThl «llepeBEpHyThIN cTakan» «®DoHTaH B Konbe» «Siuno B OyTbuike». Poib
aTMoc(epHoro naBieHus B npupojae. AtMmochepHoe nasienue u noroxaa. IIpakrtuueckas pabora «3mepenue armochepHOro
JaBJeHUS B IIKOJE U Ha ynuue». ATMochepHoe napieHue U menuuuna. npun, nunerka, MenuuuHckas 0anka. ATMocgepHoe
naBieHue B >ku3HU yenoBeka. Kak mbl apimum? Kak mbl mbémM? «['opHasi Oone3Hby», BIUSHUE aTMOC(EpPHOTO JABIEHUS Ha
camouyBcTBHE Tojel. KpoBsinoe nasnenue. [Ipaktuueckas pabora «OnpeneneHue AaBieHUs] KPOBH Y YEIOBEKa.

TEMA 7.TEIIJIOBBIE ABJIEHUSA (44)

Teopusi-1u. Temneparypa. Tepmometp. IIprumepsl pa3IuuHbIX TEMIIEPATYP B IPUPOLE.

IIpakruka-3 u [lo3HaBarenpHas nporynka. M3mepenue temneparypbl Bo3/lyxa B IOMELIEHUU U HA YIUIE, TEMIIEPaTyphl MTOYBBI
Ha ryoumHe u moBepxHocTu. DenHonormueckue HabmoneHus. Mcmapenue. Brnaxnocts. M3MepeHne BIaXKHOCTH BO3AyXa B
NOMeIlleHUH U Ha ynuie. BonasHol map B armocdepe. Obpa3oBaHue 00J1aK0OB, TyMaHa, poChl, HHEs. ATMOC(HEpHBIE OCAIKU: CHET,
rpaj. 3aHMMAaTeNbHbIE ONBITHI M BOMpOCHL. «Kumenue Boabl B OyMakHOH KopoOke». Beuep «®usmka 3a yamkoil yas.
N3roToBiieHne caMOIENbHBIX TPUOOPOB.

TEMA 8. ®DU3UKA U BPEMEHA T'OJIA: ®U3UKA BECHOM (24)

Teopusi-2u.®usnyeckue sBiaeHus BecHo. Tyman. TymaH TiazaMu BHHMAaTeIbHOTO HaOmomatens. TyMaH Tmof
MHKpockorioM. Haceimennsii BoassHoW nap. Bo3HuKHOBeHHE TyMaHa. TymaHbl MCHAPEHUS W TyMaHbl OXJaKIAcHUs. TyMaH u
BET.

TEMA 9. PU3UKA U DJIEKTPUYECTBO (54)

Teopusi-1u.  Dnexrtpuyeckue sBIeHUsA. Onekrpusanus Teld. CrnocoObl COENUHEHUS MOTPEOUTENeH BIEKTPUIECKOM
sHepruu. l3ydeHue mnociIen0BaTeIbHOIO M IApaJuICIbBHOIO COCAWHEHMsS IPOBOJHUKOB. IIpOBOIHMKM M HENPOBOIHMKH
ANIEKTPUYECTBA. DJIEKTPUYECKAs LIENb U €€ COCTABHBIE YaCTH.

IIpakTuka-4 4 IIpoekT-ucciegoBanue « IKOHOMUS IEKTPOIHEPTUN»

BelaBmkeHHE THIIOTE3Bl O BAXKHOCTH 3KOHOMHUHU CBeTa. PelleHne BO3MOMKHBIX ITyTE€H dKOHOMMH JJIEKTPOIHEPTHM B ILIKOJE U
noma. AtmochepHoe dmeKkTpudecTBO. ['po3oBas Tyua. Momuus B atmocdepe. [Ipupoma momamn. Kakue ObIBAIOT MOITHHH.
®uzuka nuHelHoW MomHuu. ['pom. HabGmonenue mrapoBoit momuuu. Kak BeIrmsauT mapoBas monuusa. Kak oHa cebst Bemet?
Omnacnaa nm mrapoBas moiHus. Kak oHa Bo3HmKaeT. Kak dacto ona mosiBisercsa. O (usnueckoi mpupoje IMapoBOM MOJIHHH.
B3anmuoe nputsibkeHue u ortankupaHue «CyaTaHOB»

3aHMMAaTEebHBIE OMBITHI 110 AIeKTpuuecTBY. HoBOCTH (M3HKHM 1 KOCMOca.



TEMA 10. CBETOBBIE ABJIEHUA (54)

Teopusi-1u.Mctounuku ceerta. Pacnpoctpanenue cBera. Ponb cBeTa B KHU3HU 4elOBEKa. J[OCTHXKEHUS M MEPCIEKTUBBI
WCIIOb30BaHUs CBETOBOM dHEPrun COJIHIIA YEIOBEKOM.

Ipaktuka-4 u UccnenoBanue: «CBeT B JKM3HU >KMBOTHBIX W uelloBeKa» «llepCrieKTUBBI HMCMHOJB30BAHUS CBETOBOU
SHEPTUNY.

Paznoxenue 6enoro ceera. Pagyra. Pangyra rmazamu BHUMaTENbHOrO HAOMIOJATENs], pa3BUTUE MPEACTABICHUN U (pU3UKE
BO3HUKHOBEHHUs paayrd. XOJ CBETOBOro JjJyda B Karie a0xAs. OObsiCHEeHHE BO3HUKHOBEHHS JIOMOTHUTEIHHOM paayru.
UepenoBanue 1IBETOB B OCHOBHOM M JIONOJHUTENBHON paayrax. BnusiHue pasMepoB U Kamneiab Ha BUJ paayru. Pagyra Ha nIpyrux
mianerax. Gusuka m kpacora
I'ma3z — xwuBoit ontuueckuit npudbop. HopmansHoe 3penue. Jlunzel. ['ma3 kak ontuueckas cucrema. Jledektsl 3peHus. Odku.
bnuzopykocts. JlanbHo30pkocTsh. JIyna. Mukpockon. Teneckorn. M3ydenue yCcTpolcTB MUKpOcKoma U Tesneckomna. HabmoneHus B
Mukpockorn. Ontuueckue wuno3un. Dotoammapat. IIpoexkrop. Cnektpockomn. W3yueHue ycTpoictBa (oTtoamnmapara.
[Ipaktuueckas pabora. HaGnroaeHue CruiomHoro cnekTpa.

TEMA 11. ®PU3UKA KOCMOCA (3u4)

Teopusi-14. JlocTvkeHUS W TNEPCHEKTUBBI COBPEMEHHOM KOCMOHABTHUKHM. Pojb KOCMOCa B JKM3HM COBPEMEHHOIO
obmiectBa. [loneTsl K ApyruM IUIaHeTaM, BIMSHHE KOCMOCAa Ha OpraHU3M 4elloBeka. MexXIyHapoaHOE COTPYIHUYECTBO B
OCBOEHHMH KOCMOCA.

Ipakruka-2 49 IlpoexTsl wuccrnenoBanus kocmoca. Cozmanue »dnekTpoHHONM mnpeseHtanun «Kocmoc. Hcrtopus
KOCMOHaBTUKMWY». [loAroToBKa Npa3qHOBaHUs JHS KOCMOHABTUKHU.

TEMA 12. MATHETU3M (29)

Teopusi-1y. Marautnoe none 3emnu. Kommac. BzaumopeiictBue marnutoB. MarautoOuonorus. MarHuTHble OypH.
[Tomsipabie custaus. @opMbI TONSAPHBIX CUsHUM. ['71e 1 korjma oHu HaOmogaroTcs. Uto takoe momspHoe cusinue. Cuna JlopeHia.
JIBUKEHHE 3apsSyKEHHOW YacTHUIBl B OAHOPOJHOM MAarHUTHOM nojie. MaruutHoe noje 3emiun. JlroMuHecueHnus. DIeKTPOHHbBIE
NOJISIpHBbIE CUSHUSL. [[pOTOHHBIE NTONSPHBIEC CUSHUSL.

IIpakTuka-1 4 3aHuMarenbHbIEC ONBITHI 10 MATHETU3MY.

TEMA 13. JOCTUXKEHUA COBPEMEHHOHN ®U3UKHU (4 u)

Teopus-3u.Hanomarepuansl. UTHCTpyMEHTHI U MeTOIbI HaHOMUPA. DU3NYECKUE U XUMUYECKHUE CBOMCTBa HAHOOOBHEKTOB.

Hanomenuunna, HaHO3JIeKTpOHKMKA. HaHOTEXHOIOTMHM BOKPYT HAC.
[Ipumepsl TOBApOB, CO3aHHBIX C MCIIOJIb30BAHUEM HAHOTEXHOJIOTHM M MPUYHMHBI MX YHUKAJIBHBIX CBOMCTB. HecmaumBaemble u
BCErJla YUCTHIE BETPOBBIC CTEKIA, NUCKKM Koi€c M T.. Co3JaHHBIE HA OCHOBE HAHOYACTHUI[ OKCHAA TUTaHa W cepedpa
MOBEPXHOCTH, OOJajaroniue OaKTepUIIUIAHBIMUA CBOWCTBaMH. HaHOKOMMO3UTHBIE MaTepuaibl. HaHOTEXHOIOTHH B pa3IUIHBIX
oOsacTax mpou3BoJicTBAa. HaHOTEXHOJOTMU B AHEPreTHKE U SKOJOTHH. HaHOTEeXHONOTMH B KPUMHUHAIMCTUKE U KOCMETHKE.



JuHnamuka pa3BuTusi HaHoTexHojoruid B Poccum u 3a pyOexom. IlepcnexkTuBbl MHUPOBOM HaHO’KOHOMHKHU. Cpenctsa
coBpeMeHHOH cBA3U. Cucrembl actpoHaBurauuu (GPS u ['monacc). ®dusnka u BoeHHas TEXHUKA.

dusnka B 3ajlayax BOCHHO-UCTOPUYECKUX cOOBITHI Ponb ¢u3uku B mobene coBeTckoro Hapoja B Benukoit OTeduecTBEeHHOM
BoitHe 1941 — 1945 rr. Pa3BuTtue BoeHHoii Texnuku. 7 Mas - Jlenb pagno. HoBoctu pusuku u kocmoca.

Ipakruka-1 4 Okckypcus Ha MectHyio ATC.

TEMA 14. PU3UKA U BPEMEHA I'OJIA: PU3UKA JIETOM (74)

Teopusi-2u.Kakoii mecsan nera cambiil xapkuii? JKapkoe neto n nmuensl. Kak u xorga npaBuiabHO cpesaTh 1BeTshl? Ha
Kadessix "myx 3axBarbiBaeT". OnbIThl Ha gavye. JKkckypceus «Dusuka y BogoeMay. 3akat ConHua. Y JUBUTEIBHOE B COJTHEYHBIX
3akatax. Kpacubiii nBet 3axopnsmero ConHia u ronyooi nsetr qHeBHOro Heba. Pedpakxius cera B atmocdepe. Hebombiioit
uctopudyeckuid skckypc. CIUTIOCHYTOCTh 3aXOJSIIEr0 COJHEYHOro aucka. 3eieHblid jgyd. OObsCHEHHE TMOSBICHUS CIEnou
nosocel.  Kaxymeecss yBenumuenue pasmepoB 3axojsmiero Connua. ®dusmyeckue codusmbl UM mapajgokcbl. Puznyeckue
KPOCCBOP/IbI U PEOYCHI.

IIpakruka-1. M3roroBnenue camojenbHbIX KapTUH «PU3MKa B BeCENbIX KapTUHKax». Ypok-mnpeacrtaBieHue «Duznmyeckue
doxych». 3anuTa 3JIEeKTPOHHOM Npe3eHTauu « Mo 1maru B Mupe HayKu».

1.5. TemaTn4ueckoe MJIAHMPOBAHHUE

Kosn4yecTBo yacos Dopmbl
Ne Ha3Banue pa3nena, TeMbl Teoper HpakTuya aTrTecTalMy WIN
KOHTPOJIs
1. Beenenue 2 2 -
2. dusnka u BpeMeHa roja: Ousrka 0CeHbIO. 7 2 5 [TpakTuueckue u
3. BsaumoneiictBue Ten 16 4 12 MPOEKTHBIC
4, ®dusnka u BpemeHa roja; Gusnka 3uMoHu. 4 1 3 paboThI
5. AcTtpodusuka 6 4 2
6. JlaBneHue TBepABIX TEIN, JKUIAKOCTEH U 5 2 3
ra3on
7. TennoBble ABICHUS. 4 1 3
®dusnka u BpemeHa roja: Pusnka BECHOMU. 2 2 -
9. @Du3MKa U NIEKTPUIECTBO 5 1 4
10. CBeTOBEIC SIBJICHUS. 5 1 4
11. ®du3muka KocMoca 3 1 2
12. MarzeTusm. 2 1 1




13. JloCTIKEHMs] COBPEMEHHOH (PU3HKH. 4 3 1
14. ®usunka u BpeMeHa roja: dusuka jgerom. 5 2 1
UTOro 68 27 41
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