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IHosicHuTebHAA 3aNUCKA

dusndeckoe 00pa3oBaHUE B CUCTEME OOIIET0 U CPeHET0 00pa30BaHMs 3aHUMAET OHO U3
BEAYIIUX MECT. SIBISAACH PyHAAMEHTOM HAYYHOTO MUPOIOHUMAHHMS, OHO CITIOCOOCTBYET (POPMHUPOBAHUIO
3HaHUN 00 OCHOBHBIX METOJIaX Hay4YHOTO MO3HAHUS OKPYXKAIOIIET0 MUpa, PyHIaMEHTAIbHBIX HAyYHBIX
TEOPHl U 3aKOHOMEPHOCTEH, (HOPMUPYET y yUAIIMXCSl YMEHHUS UCCIIEN0BATh U OOBSCHSTD SBJICHUS
MPUPOABI U TEXHUKHU.

Kak mkonbHbIH npenMeT, pu3nka o01agaeT OrpOMHBIM T'yMaHUTAPHBIM MTOTSHIIMAIOM, OHA
aKTUBHO (POPMUPYET UHTEIIEKTYyaJIbHbIE 1 MUPOBO33pEHUECKHE KauecTBa JInYHoCTH. Juddepennumarnms
MperoiaraeT TaKylo OpraHu3aluio Iporecca 00y4eHus, KOTopasi yIuThIBaeT HHIUBUIYaJIbHbIC
O0COOCHHOCTH YYAaIlIUXCsl, UX CIIOCOOHOCTU U MHTEPECHL, TMUYHOCTHBIN onbIT. J{uddepenunanus oOyueHus
(u3MKe MO3BOJISIET, C OJTHOW CTOPOHBI, 00ECIIeUnTh 6a30BYIO MOJATOTOBKY, C APYTOH - YAOBIETBOPUTH
MOTPEOHOCTH KaXkJI0TO, KTO MPOSBIISET HHTEPEC U CIIOCOOHOCTHU K MPEIMETY U BBIXOAMT 3a PAMKHU
n3yueHus (PU3UKH B HIKOJILHOM Kypce,

Pabouas nporpamma 3aHsATHII BHEYPOUHOU JesTeNIbHOCTH 110 pu3nke «Dusmka B 3ajauax u
HKCIEPUMEHTAaX» MpeIHA3HAYCHA JIJIsl OPraHU3aluy BHEYPOUHOU JesTeIbHOCTH «Touka pocTay
obyuaromuxcs 6-8 kiiaccoB MOY COLI c. Crapas 'yra.

Cpok peanu3zanuu nporpammsl: 1 roa. 34 4.

JlanHast mporpamMma mo3BoJisieT 00y4aromuMcs 03HAKOMUTBCS C METOIUKON OpraHU3aIiy |
MIPOBE/ICHUS SKCIIEPUMEHTAILHO-UCCIIE0BATEIBCKOM JeSITEIPHOCTH B COBPEMEHHOM y4eOHOM Iporiecce
1o Gu3uKe, 03HAKOMHUTHCS CO MHOTMMH MHTEPECHBIMH BOIIpOocaMu (PU3UKH Ha JAHHOM dTare 00y4eHus,
BBIXOJISIIIMMH 32 PAaMKH IIKOJIEHOW MPOTPaMMBI, PACHIMPUTH LIETOCTHOE MPEICTABICHUE O MPOodIeMe
JaHHOW HayKH, DKCIIEpUMEHTANIbHAS JEATENIbHOCTh OyIeT CIOCOOCTBOBATH PA3BUTHIO MBICIUTEIbHBIX
omnepanuii ¥ 061eMy HHTEIEKTYaTbHOMY' Pa3sBHTHIO.

He menee BaykHbIM (DaKTOPOM peanu3aiuy JaHHON MPOTrpaMMBbl SIBIISIETCS CTPEMIICHHUE Pa3BUTh Y
YUYAIIUXCSl YMEHHE CAMOCTOSTENIFHO Pad0TaTh, AyMaTh, SKCIIEPIMEHTHUPOBATD B YCIOBUSX JabopaTopun
nentpa «Touka poctay, a TakyKe IPUMEHATDH MOJyUYEHHBIE 3HAHUS [JIsl PEIICHUS KaueCTBEHHBIX,
KOJIMYECTBEHHBIX U IKCTIEPUMEHTAIBHBIX 33/1a4 Pa3InyHoOi ciokHOCTH. ComepikaHue mporpaMMbl
COOTBETCTBYET IMO3HABATEIbHBIM BO3MOKHOCTSM HIKOJIBHUKOB U MPEJIOCTABISAET UM BO3MOXKHOCTb
paboTaTh Ha ypOBHE MOBBIIIEHHBIX TPeOOBaHUI, pa3BrBas yued HyTa MOTHUBALIUIO.

OCOOEHHOCTBIO JTAaHHOM MPOrpaMMBI SIBJIIETCSI TO, YTO: OHA HAIIPABJIEHA Ha JIOCTUKEHUE
00yJaroImuMHCs B OOJIBIIEH CTETIEH! JMYHOCTHBIX U METANIPEMETHBIX PE3yIbTaTOB'COCTABIIEHA C YIETOM
BO3PACTHBIX OCOOCHHOCTEH yJaIluXcsl; TOCTETNIEHHO BBOAUTCS 3J€MEHTHI POEKTHOM NesATETbHOCTH
4JacTh y4eOHOTO BPEMEHHU OTBEICHA Ha PEIICHHE TI03HABATEIBHBIX 3a/1a4

ean u 3axaum

Onupasich Ha HTHAWBHIyalIbHBIE 00pa30BaTeNIbHbIE 3aPOCHl U CIIOCOOHOCTH KaXKA0T0 pedeHKa mpu
peanu3aluu NporpaMMbl BHEYPOUHOU JEATEILHOCTH MO (pru3nke «Pu3nKa B 3a/1a4ax U IKCIIEPUMEHTAX,
MO3KHO JIOCTHYb OCHOBHOM II€TU - Pa3BUTh y 00YJAIOIIUXCS CTPEMIICHHE K JalIbHEHIIIEMY
CaMOOTIPEJICIICHU IO, MHTEIUIEKTYaIbHOM, HAYYHOW U MTPAKTUYECKONW CaMOCTOSTEIbHOCTH, TIO3HABATEIHLHOM
AKTUBHOCTH.

st peanuzanuu meneid Kypca TpeOyeTcs pelieHne KOHKPETHBIX MPAKTHISCKUX 3a/1a4.

OcHoBHbBIE 337]a41 BHEYPOUHOU EeATEIHHOCTH MO (DU3HUKH:

* BBISIBIICHUE UHTEPECOB, CKIIOHHOCTEH, CTOCOOHOCTEHN, BOBMOXXHOCTEH, YJaIInXCcs K
Pa3IMYHBIM BUAAM JI€SITEIIbHOCTH;

* (hopMHUpOBaHKE MPECTABICHUS O SIBJICHUSAX M 3aKOHAX OKPYXKAIOIIEro MUPA, C KOTOPBIMHU
IIKOJIBHUKH CTAJIKMBAIOTCS B IOBCETHEBHOM JKU3HU:

* (hopMHUpOBaHHE MPECTABICHUS O HAYYHOM METO]IC TTIO3HAHMUS:

pa3BUTHE UHTEPECA K UCCIIEI0BATEIbCKON JeATEIbHOCTH;

* Pa3BUTHE OIBITA TBOPUECKOU JIEATETLHOCTH, TBOPYECKUX CIIOCOOHOCTEH;

* pa3BHUTHE HABBIKOB OPraHU3alMK HAYYHOTO TPYIa, paOOTHI CO CIOBAPSIMHU U
SHIUKJIONEIUSIMU;

* CO3/IaHHE YCTIOBHH ISl peai3aliii BO BHEYPOUHOE BpeMs TPHOOPETEHHBIX
YHUBEPCAIbHBIX YUCOHBIX IEUCTBUI B YPOUHOE BPEMSI:

* pa3BHUTHE OMbBITAa HEPOPMATLHOTO OOIICHUS, B3AUMOACHCTBHS, COTPYTHUIECCTBA:

paclIpeHre paMoK OOIIEHUS C COLIUYMOM,
. (bopMHpOBaHKE HABBIKOB MIOCTPOCHUS (PH3NUECKUX MOJIENICH U ONpEeAeTICHHUS IPAaHHIl UX



MIPUMEHUMOCTH.

. COBEPIIICHCTBOBAaHME YMEHHUI MPUMEHSAThH 3HaHUsI 110 (PU3UKE ISl OOBSICHEHHUS SIBJICHUI
MIPUPO/IBI, CBOMCTB BEIIECTBA, PEIICHUS PU3NUECKUX 3a/1a4, CAMOCTOSTEIHHOTO TPHOOPETEHUS U OLICHKH
HOBOH MH(pOpMaIuu GU3NIECKOTO COJIEP KAHMS, HCTIOJIb30BaHUS COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHI;

. HCIOJIb30BaHNE IPUOOPETEHHBIX 3HAHUM U YMEHHM [T pEIICHUS TPAKTUYECKHUX,
KU3HEHHBIX 33]1a4;
. BKJIIOUEHUE YYalllUXCs B pa3HOOOPa3HYIO JIEATEIbHOCTh: TEOPETHUECKYIO, PAKTUYECKYIO,

aHAJIMTUYECKYIO, TIOMCKOBYIO;
* BIpaboTKa THOKMX YMEHUN MEPEHOCUTh 3HAHMSI U HaBBIKK Ha HOBBIE (JOPMBI yueOHOU pabOThI;
. pa3BUTHE COOOPA3UTENHFHOCTH U OBICTPOTHI PEAKIIUHU TPU PEIICHUN HOBBIX Pa3IMYHBIX
(bu3nUYecKrX 3a/1a4, CBSI3aHHBIX C MPAKTUYECKOU IESTEIbHOCTBIO.

MecTo Kypca BHEYPOUHOI I€ITEIbHOCTH B y4€OHOM IJIaHE

[Tporpamma Kkpyxka paccuutan Ha 34 4. (13 pacuera | akajgeMuueckuii Yac B HEAENH0) A1 U3YUeHNd B

6-9 knaccax ob6ueobpa3oBaTENbHOM LLKOBI.

ConepxaHue porpaMmbl
TEMA 1. BBEJJEHUE (24)

Teopus-1 4. BBogHoe 3anstue. MHcTpykTax no oxpane lpyna Ha 3ansatusx. [lone3nsie ccpliky 1o
¢usuke B UaTepHeT. MeTozpb! u3ydenus puznueckux spieHuit, Guznyeckuii sxkcnepument, [lorpemuocts
npsiMbIX U3MepeHuid. [IpaBuna npoBeaeHns HIKOJIBHOTO 3KcniepuMenTa. KoMibioTepsl B pusnueckux
HCCIIEIOBAaHMSIX M ITpH n3yueHuH ¢usuku. [IpaBia co3ganus 3MeKTpOHHOM Mpe3eHTaluH.

[Tpaktuka-14. U3MepeHne pu3nueckux BeIMUUH ¢ IOMOIIBIO IIU(PPOBOI 1aOOPaTOPHH.
Ompenenenue 1eHbl AeneHus mpuoopoB. OrpeesieHne pacCTOSIHUM 10 HEOCTYITHBIX O0BEKTOB.
Onpenenenue oobeMa el pazInyHon Gpopmbl. M3MepeHne TONIUHBI JIncTa OyMary.

TEMA 2. DU3UKA U BPEMEHA T'OZJA: ®U31UKA OCEHBIO (24)

Teopusilu.. 3aragodHoe BelecTBO - Boja. Tpu cocTosHus Bojbl. IHTepecHOe 0 Bose. ['umnoTessl
MIPOUCXOKACHHUS BOJIBI HA 3emIie, 3HaUeHHE (PU3NIECKUX U XUMUIECKHUX CBOMCTB BOJIBI, CTPOCHUE
MOJIEKYJIbI BOJIbl, OOBSICHEHUE CBOICTB BOJIbI B PA3JIMYHBIX arperaTHbIX COCTOSHUAX. PONIb BOJIBI B )KHU3HU
YesioBeKa.

IIpakTuka 14 DKcKypcHs Ha oceHHIOK npupoay’. [Ipoeenue HaGII0eH I POSBIEHUS
¢bu3nueckux aBieHul ocenbto, Coznanue npezentanuu «®dusnka Ocenbo». Pabota ¢ [Iporpammoii Power
Point mo cozganuto ciaiioB.

TEMA 3. IIEPBOHAYAJIBHBIE CBEJAEHNA O CTPOEHNH BEILECTBA (24)

Teopus-1y. [InanupoBanue pu3nyeckoro sKCNEpUMEHTa - Kak Joka3ath Teoputo. OT [lexapra 110
Hamux JHed. bpoyHoBckoe nBmxenne. Hano-rexnomornn. Counnenne «Mukpomup». MUKpo BETMUHHBI
B HaIllel KU3HH,

[Ipaktuka-14 Pacimmupenue ten npu HarpeBanun. 3mepenue ckopoctu auddysun, Moaenn
arperaTHbIX COCTOSTHUM (Urpa)

TEMA 4. B3BAUMOJIEMCTBUE TEJI (41)

Teopus-14y. Mexanuueckoe JBI>KEHUE U B3auMoJieiicTBre. Kak ObIcTpo MbI IBHXKeMCs (CIIOXKEHHE
ckopocreit)? Korma mbr nemkeMcst Bokpyr CouHIla ObICTpee - JHEM TUTH HOYBIO?

Teopus-14. [Ipumepsl pa3auuHbIX 3HAYEHUH BETUYHH, ONIMCHIBAIOIINX MEXaHUYECKOE ABUKEHHE B
KUBOM NpUpoze, Mcnonp30BaHNE B TEXHUKE TPUHIIMIIOB ABUKEHUS )KUBBIX CYIIECTB. SIBI€HNE HHEPIUU.
«HemnoaBmxkHas OamHs». Uto uzydaer cratuka? Buasl paBHOBECHS.

[Tpaktuka-14. U3MepeHne ObICTPOTHI peakluy YenoBeKka. Mi3MepeHne CKopocTH X0IbObI.
DKclepUMeHTaIbHbIE 10Ka3aTeIbCTBA ABIeHNU nHepuH, [loarotroBka BuaeopmibMa npo sBjIeHue
MHEPLUH.



[IpakTuka-14. U3mepenne maccel 1 kamnu Boabl, OnpeneneHne mIOTHOCTH TPUPOIHBIX
MatepuainoB. Omnpenenenre oobeMa U IIIOTHOCTH cBoero Tena. Omnpeaenenue oobema (Macchl) MPOAYKTOB
B ynakoBke. M3rotosiieHne paBHOBECHOM UTrpylIKy. Pemenue 3anay,

TEMA 5. PA3 3ATIAUYKA, IBA 3AIAUYKA (24)

Teopus-14. [IpaBuna pemenus u opopmieHus 3anad, [lonck ommobok, Pemenne 3aHnMaTeIbHBIX
3aja4

Teopus-14. Pemenne 3amxau B popmare [TU3A

TEMA 6. ®U3UKA u BPEMEHA I'OJIA: ®U3MKA 3UMOI (24)

Teopusi-14. CHer, nea. u metenb. CHEeXUMHKHE B Bo3ayxe. CHexuHKU Ha 3emiie. Ciouctas
CTPYKTYpa CHEXXHBIX TOKpOBOB. Pexernsiuus, Jleq na 3emie. I'opHblit neqnuk, [{Brxenue neanuka, Kakue
ObIBalOT MeTeNd. MUKpPOCTPYKTYypa HU30BbIX MeTenel Bonnbl Ha cHery. Kak fjaneko nepeHocuTces CHer
Metenbio. [1puteBbie Oypu U METeNn; CXOACTBO U pa3nuyus. Ou3nka y HOBOTOJHEH IKH.

[IpakTuka-1 u @usuka - Hayka o mpupoie. MOKHO U U3y4dath npupoy 3umoit? Ilporynka Ha
3UMHIOIO TIPUPOLY.

TEMA 7. CUJIbI B ITPUPOJIE(64)

Teopus-14. Cuna - BeKTOpHas BeJIMUMHA (AMHAMUYECKOE pelieHre 3a1a4). Bec 1 HeBeCcOMOCTb.
Cuna tpenusi. Counnenune «Mup 6e3 TpeHus».

Teopus-14 3akoH BcemupHOTro TsrotreHusi. CTpoeHue coHeUHOM cucTeMsbl, [ImaneTsl 3eMHOM
rpynibl, [nanersi-rurantel. Cuna TSHKECTU HA IPYTUX IUIAHETax.

Teopus-1u Cnyrauku rianet u Jlyna. Habmonenue Jlynsi, Manbie Tena, opoUTH 1
MEPUOJNYHOCTh KOMET. «3BE30Ma Ibl», UK TI0YeMy 3Be3/bl He manatT? 3Be3qHoe Hebo. Co3Be3nus.
3HAKOMCTBO C IpOrpaMMamMu o acTpoHoMuH, Bpems u ero usmepenue. Kanennaps.

[IpakTHka-14. 3anumarenbHbiid onbIT «lllapuk Ha HUTHY. OnpeneneHue HEeHTPa TAKECTU Tea.
3arnMarenbHbIe (PUTYPHI HA pABHOBECUE

[IpakTHKka-14y M3roToBienne coaHeuHbIX 4acoB. Co3AaHue QYyIIHOrO KaJleHAaps ¢ OMOILbIO
nporpammel PowerPoint,

[TpaxkTHKa-14 M3Mepenue xecTkocTu npyKHuHbI, M3Mepenne ko duimeHTa cuibl TpeHUs
CKOJIbKCHUS Ha KPBUIBLIE IIKOJIBI U APYIUX IOBEPXHOCTSIX.

TEMA 8. PA3 3AJIAUKA, JIBA 3AJJAUKA (2u)

Teopus-1 4, Cucrema CII u ee 3HaueHune. J[nuHaMu4eckoe pelIeHUE 3a1a4 Ha CJI0KEHUE CHIL.
Pemenue 3annmaTenpHbIX 3a1a4. Pemenne 3agau B popmare [TU3A.

[TpakTuka-1u. Onpenenenue Beca CyMKHU MIKOJIbHUKA. OnpeeieHne Macchl U BeEca BO3/1yXa B
KOMHATe.

TEMA 9. IABJIEHUE (4u)

Teopus-14. [laBnenne tBepAbIX Ten. 3akoH [lackand. /laBneHue B KUAKOCTH.

Teopus-1u I'mapocrarnyeckuii napagokc. AtMmocdepHoe nasienue. Ponb atMocdepHoro
NaBJIeHUd B rpupojae. ATMochepHoe AaBieHue u noroja. ToHoMeTp, MaHOMETphl. ATMOC(epHOe
JaBlieHHEe B )KM3HM yenoBeka, Kak Mbl apimnm? Kak mbl mbéM? «I'opHast 6051€3HbY», BIUSHNE
aTMoc(hepHOro JaBJlIeHUsI Ha CaMOYyBCTBHE JIt0Jiei. Pelienne 3aHuMaTeNnbHbIX 3a1a4.

ITpakTHKa-14. MI3yueHune 3aBUCMMOCTH JaBJIEHUS OT IJIOLIAAH TOBEPXHOCTH C TIOMOIIBIO 1aTYMKa
naBiieHus. 3aHUMaTeIbHbIe OnbIThl «IlepeBEpHyYTHIN cTakany», «DOoHTaH B K00y, « S0 B OyTHUIKEY.
[TpuGops! s U3MepeHus JaBleHHs - U3TOTOBIeHHE OapomeTpa. ATMOc(hepHOe TaBIeHue

IIpaktuka 14 M3y4eHue 3aBUCUMOCTH JIABJICHHS OT IJIOIIAU TOBEPXHOCTH C IIOMOUIBIO JaTYMKA
naBiieHus. 3aHUMaTeIbHbIe ONbITH «[lepeBEpHYTHIN cTakan», «@oHTaH B K0onOe», «Si1o B OyThUIKE».
[TpuGops! A5 U3MepeHUs JaBlIeHUs - U3rOTOBIEHHUE OapoMeTpa. ATMOc(hEepHOE 1aBlIeHUE U MEAULIMHA.
npun, ramerka, MeauuuHcKas 6anka. KpossiHoe naBienue. OnpeneneHue JaBieHust KPOBH Y YellOBeKa.

OmnpezneneHue BBICOTHI 3/1aHUS C TOMOIIIBIO OapoMeTpa
TEMA 10. ®U3UKA u BPEMEHA I'OJIA: ®3UKA BECHOM(2u).

Teopus-1 4. Temnepatypa.



[Tpaktuka-14. Dxckypeus Ha npupony. [IpoBenenue HabMOAeHU TIPOSBICHUS (PU3NIECKUX
SIBJICHUH BeCHOM. VI3MepeHue TemmnepaTypsl MOYBhI Ha TIIyOMHE U TOBEpXHOCTH. MccnenoBanne
KalWUIIPpHBIX sABJIeHUN, TepmomeTp. [IpuMepsl pa3InyHbIX TeMIlepaTyp B IPUPOIE

TEMA 11. DHEPI'US (44)

Teopus-14. Pasnnunblie BUIbI SHEPTUM, UCIIOJIb3YEMBIE JTIOAbMMU, U IX 3anackl. KocBeHHbIE
HU3MEPEHHUS.

Teopus-14. [Touemy paboTta u s3HEpPrust UMEIOT OJHY €AUHUILY u3MepeHus? Hecucremunie
€AVHULBL. DHEPrus U UIIA: OCHOBBI IPaBUJILHOTO NUTaHUs. Penienue 3aHnMarenbHbIX 3a1a4. Pemenue
3anad B popmare [TNU3A.

[IpakTuka-14. U3MepeHne KHHETUYECKOU dHEepruu Tena. 3Mepenne noTeHIualbHOM SHEPTHH.
Menro mkonsHUKa. Co3aHNe Mpe3eHTaly O IPaBWIbHOM nuTaHuu. OnpenenaeHne paboThl 1 MOIIHOCTH
pyne. OnpeseneHne MeXaHUIecKoil paboThI IPH MPBIKKE B BHICOTY .

[Tpaktuka-14. OnpeneneHue cpegHe MOITHOCTH, pa3BUBaeMOil pu Oere Ha AuctaHimio 100Mm.
Onpenenenne cpeHEl MOIHOCTH, pa3BUBAEMOM MIpU NIpUCceNaHuu. MI3MepeHue cpeiHel MOIIHOCTH,
pa3BUBaeMOM IpHU MoabeMe 110 JiecTHULE. OnpeaeneHue BbIUIPhIIa B CUIIE, KOTOPbIH 1aeT MOJBUKHBINA U
HenoABWKHBIH 6510K. CpaBHenue KIIJ[ moaBm:xHOro 010Ka U HAKIIOHHOH MIIOCKOCTH.

TEMA 12. ®U3UKU U JIMPUKU (1u)

Teopus-1 4. us3mnKa B XyA0KECTBEHHBIX POU3BEICHUAX. JJOCTHIKEHUSI COBPEMEHHON (PU3UKH.

TEMA 13. ®U3UKA u BPEMEHA I'OA: ®U3UKA JIETOM (1u)

Teopus-1 u. Kakoii mecsn sera camblil sxapkuii? Xapkoe nero u nmuensl. Kak u xorjga npaBuiabHO
cpe3ath uBeThl? Ha kauensx "qyx 3axBarbiBaer'.

dopmbl TPOBECHUS 3aHATUI

3aHATHS KPY)KKa IPOBOJATCS B opMe Oecepl, MPAKTUKyMa, PEIICHHS YKCIIEPUMEHTAIbHBIX U
pacyeTHBIX 3aj1a4, HAOJIOICHUSI M OTIBITOB, COOOIIEHNN YUaITUXCSl.

Ilnanupyemble pe3yJibTaThl

JlocTrkeHue IaHuPYEeMbIX PEe3Yy/IbTaTOB B OCHOBHOM IIKO/E MPOUCXOUT B KOMILJIEKCE
WCTIOJIB30BAHUS YETHIPEX MEXKIUCIUTUIMHAPHBIX YIeOHBIX TporpamMM («PopMHpOBaHNE YHHBEPCATEHBIX
yueOHbIX aeicTBHiD», «@opmupoBanne UKT-komnereHTHOCTH 00ydaromuxcs», «OCHOBBI y4eOHO
MCCIIEIOBATEILCKON M TIPOEKTHOM AEATENbHOCTIY, «OCHOBBI CMBICIIOBOTO YTEHHS M PA0OTHI C TEKCTOM») U
y4eOHBIX POTrpaMM IO BCEM MpeaMeTaM, B TOM yucie 1o gusmke. [locne n3ydenus nporpaMmsl
BHEYPOYHOH JiesiTenbHOCTH «Dr3nKa B 331a49aX U AKCIIEPUMEHTAX) 00YJarOIIHeCs:

. CHCTEMaTU3HPYIOT TEOPETUUECKUE 3HAHUS U YMEHUS 110 PEIIEHUI0 CTaHAAPTHBIX,
HECTAaHIAPTHBIX, TEXHHUECKUX W OJMMITHA/IHBIX 33/1a4 Pa3IMYHBIMU METOIaMH;

* BBIPa0OTAIOT MHIUBHUIYaJIbHBIN CTUIIb PeIeHUs (PU3NYECKHX 3a/1a4.

* COBEPIICHCTBYIOT YMEHHS Ha MPAKTHKE MOJIb30BATHCS TPHUOOPaAMH, TIPOBOIUTH U3MEPEHUS
(bu3nYeCKUX BETUYMH (ONpENeNTh LIeHY JIeJeHUs, CHUMATh [TOKa3aHHs, COOJII0IaTh MTpaBUiIa TEXHUKU
0€301acHOCTH);

* HaydJarcs M0JIb30BaThCs MPUOOPaMH, ¢ KOTOPBIMH HE CTAIKUBAIOTCS HA YpOKax (pU3MKH B
OCHOBHOI ITKOJIE;

* pa3paboTaroT U CKOHCTPYUPYIOT MPUOOPHI U MOAEIH JUI MOCeTytoleil paboThl B
KaOuHeTe PU3UKU.

* COBEPILIEHCTBYIOT HaBbIKM MMCbMEHHOM M YCTHOM peuH B MpOILecce HAMCaHUsS
MCCIIEIOBATEILCKUX PadOT, HHCTPYKIMH K BBITIOJTHEHHBIM MOETISIM M TPHOOpaM, IPH BHICTYIIJICHUSX HA
HAYYHO - IPAKTUYECKUX KOH()EPEHIUAX PA3IUUHBIX YPOBHEH.

* OIIpEeNIeIIAT AajbHENIIee HallpaBIeHUE Pa3BUTHUS CBOMX CIIOCOOHOCTEH, Chepy HaydHbIX
MHTEPECOB, ONPENEIATCS ¢ BHIOOPOM JalibHEHIIero 00pa3oBaTesIbHOTr0 MapIIpyTa, AadbHEUIIero npodus
oOy4eHHs B CTapIIeH MIKOJIE.

Ilpeomemmnvimu pezynvmamamu porpaMMbl BHEYPOUHOH JIESTETbHOCTH SBISIOTCS:

OOyuaronmuiics NOJIYYUT BO3MOKHOCTb Ul (POPMUPOBAHUS CIECAYIOIINUX MPEIMETHBIX
Pe3yIbTAaTOB: 3HAHUS O MPUPOJIE BAXKHEHIINX (PU3NUECKUX SBJICHUN OKPYKAIOIIEro MUpa U IOHUMaHUE
CMBICIIa (PU3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBSA3b N3YUYEHHBIX SBJICHUN; YMEHUS MOJIb30BATHCS
METOAaMU HAYyYHOTO UCCIIEJOBAHUS SIBICHUH NPUPOJIA, TPOBOANUTH HAOIIOJCHHS, TUIAHUPOBATh U



BBINOJIHATH 3KCIIEPUMEHTBI, 00pabaThIBaTh Pe3yJbTaThl H3MEPEHH, IPEACTABIATh PE3YIbTaThl
M3MEPEHUH ¢ MOMOIIBIO Ta0IuIl, TpagHuKOB U GOPMYII, OOHAPYKUBATH 3aBUCUMOCTH MEXKIY
(bu3NYEeCKUMHU BETMYMHAME, OOBSCHATH NOTYYECHHBIE PE3YNIbTAThl U JIEJIaTh BHIBOJA, OIICHUBATH
IPaHMIIBI TOTPEITHOCTEH PEe3yIbTaTOB U3MEPEHUI; YMETHI IPUMEHSATh TEOPETUUECKUE 3HAHUS 1O
¢u3nKe Ha MPAaKTUKE, perIaTh (GU3NIECKUE 3314l Ha IPUMEHEHHUE MTOIy4YCHHBIX 3HAHU;

YMETHI U HABBIKU IPUMEHSTh NOJYYECHHBIC 3HAHUS I O0OBSICHEHUS IPUHIIMIIOB IEHCTBUS BXKHEUIIINX
TEXHUYECKHUX YCTPOUCTB, PEIICHHS MPAKTHUECKUX 3aay MIOBCEIHEBHON KU3HH, 00ECTICUCHNUS
0€30MacHOCTH CBOEH YKU3HHU, PAIlHOHAILHOTO IPUPOAONOIB30BaHUS U OXPaHbl OKPYKAIOIIEH cpe/ibl;
(bopmupoBaHre YOSKACHUS B 3aKOHOMEPHOW CBSI3U U TIO3HABAEMOCTH SIBJICHUN TIPUPO/BI, B
00BEKTUBHOCTH HAY4YHOI'O 3HAHUS, B BBICOKOH LIEHHOCTH HAayKH B Pa3BUTUU MaTepPUAIbHON U T1yXOBHOMN
KYJbTYPHI JIFOACH;

pa3BUTHE TEOPETUYECKOTO MBIIIJIEHHUS HA OCHOBE ()OPMHUPOBAHUS YMEHHUH yCTaHABIMBATh (QaKThl,
pasnuyaTh NPUYMHBI U CIIEACTBUSA, CTPOUTh MOJAEIH U BbIIBUIaTh TUIIOTE3bl, OTBICKMBATH U
(bopMyIMpOBATH J10KA3aTENIbCTBA BBIABUHYTHIX TMIIOTE3, BEIBOJUTH U3 HKCIIEPUMEHTANIBHBIX (PaKTOB U
TEOPETUYECKUX MoJielell pru3nueckre 3aKoHbl;

KOMMYHHUKATHBHbIC YMEHHUS: JOKJIAIbIBATh O pe3y/bTaTaX CBOEr0 UCCIEeI0BaHUs, y4aCTBOBATh B
JMCKYCCHM, KPAaTKO M TOYHO OTBEYATh Ha BOIPOCHI, HCIOIb30BATh CIIPABOYHYIO JIUTEPATYPY U Ipyrue
MCTOYHUKU MH(POPMALIUH.

Memanpeomemuvimu pezynvmamamu NpOrpaMMbl BHEYPOUHOH AEATEIBHOCTH SIBIISIOTCA:
OOyuaronuiics OIYYUT BO3MOKHOCTD U1 (POPMUPOBAHUS CIEAYIONIMX METAIIPEIMETHBIX PE3YJIbTaTOB:
OBJIa/ICHUE HAaBBIKAMH CaMOCTOSTEIIEHOTO MTPHOOPETEHUSI HOBBIX 3HAHWHN, OpTaHU3aluN YIeOHON
NEeSITEIbHOCTH, TOCTAHOBKH LI€JIeH, IIIaHUPOBaHMsI, CAMOKOHTPOJISL M OLIEHKU PE3YJIbTaTOB CBOEH
NS TEIbHOCTH, YMEHUSIMU MIPE/IBUIETh BO3MOKHBIE PE3YJIbTAaThl CBOUX JICHCTBUM;

MOHUMAaHHE PA3IUINN MEKIY HCXOTHBIMU (PaKTaMU U TUTIOTE3aMH I UX OOBSICHEHUS, TEOPETHYECKIMHU
MOJIEJISIMU M pealIbHBIMU 00bEKTaMU, OBJIAZICHUE YHUBEPCATbHBIMH YUeOHBIMH JICHCTBUSIMHU HA TIPUMEpPaAX
TUIOTE3 JUI1 00BSACHEHUS U3BECTHBIX (PAaKTOB U SKCIEPUMEHTAIILHON MPOBEPKH BBIBUTAEMbIX TUIIOTES,
pa3pabOTKH TEOPETUUECKUX MOJIEIICH MPOIIECCOB WU SIBJICHHUIA,

(dbopMHpOBaHNE YMEHUI BOCIIPUHUMATh, IepepadaThiBaTh U NPEABIBIATH HH(POPMALIHMIO B CIOBECHOH,
o0pa3HoOii, cCMUMBOJIMYECKON (popMax, aHAIM3UPOBATh U NepepadaThIBaTh MOJYyYEHHYIO HH(pOpMalLHIO B
COOTBETCTBHH C ITOCTABJIEHHBIMU 3a/1a4aMH, BbIIEIISATh OCHOBHOE CO/IEpKaHHUE TPOYUTAHHOTO TEKCTa,
HaXOJUTh B HEM OTBETHI Ha MOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;

MPUOOPETEHHUE OIBITA CAMOCTOSATEIBHOIO IOUCKA, aHAIN3a U 0TOOpa HH(OPMaLIUU C UCTIOIb30BaHUEM
Pa3IUYHBIX UCTOYHUKOB M HOBBIX HH(OPMAIIMOHHBIX TEXHOJOTHH /Ul PELIeHUs TT03HABaTeNIbHBIX 3a/1a4;
pa3BUTHE MOHOJIOTUYECKOH U AMATOrMYECKON pedH, yMEHHs BbIpaXaTh CBOM MBICIIH, CIIOCOOHOCTH
BBICITYIIMBATh COOECETHUKA, IOHUMATh €r0 TOUKY 3pEHMsI, IPU3HABaTh MPaBoO APYroro 4YeJoBeKa Ha MHOE
MHEHHUE;

OCBOEHUE NMPUEMOB JIEHCTBUI B HECTAHIAPTHBIX CUTYalLlUsAX, OBJIAJICHNE IBPUCTUYECKUMHU METOAAMHU
peleHus mpobiem;

¢dbopmupoBaHKEe YMEHHI paboTaTh B IPYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLIMATIBHBIX POJIEH,
NPEJCTaBIATh U OTCTAMBATh CBOU B3IJIABI M YOEXK/IEHUS, BECTH TUCKYCCHIO.

Pezynamuenvie YY/[
OOyuJaromuiics MOJIY4YUT BO3MOKHOCTb JIJIs1 (JOPMHUPOBAHUS CICAYIOMIUX PEryISTUBHBIX Y Y /1.
YMeHUe caMOCTOSATENBHO OMPEIEIATh e 00y4IeHUs, CTaBUTh U (HOPMYITHPOBATH HOBBIE 3a7auu 6 yuE0e
Y TTIO3HABATEIIbHOU JIEeATETHHOCTH, PA3BUBATh MOTHBBI 1 HHTEPECHI CBOCH MO3HABATEILHOMN JACSITEIIHPHOCTH.
YMeHHne caMOCTOSITENHHO IIIAHUPOBATh MYTH JOCTIXKCHHUS 1I€JICH, B TOM YHCIIC aJTbTePHATHBHEIE,
OCO3HaHHO BBIOMpaTh HanboJee 23 (HEKTUBHBIE CIOCOOBI PEIICHUST yUeOHBIX U MO3HABATEIHHBIX 33/1a4.
YMeHHe COOTHOCUTH CBOU JIEHCTBHUSI C INITAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIISITh KOHTPOJIb CBOEH
NESATETLHOCTH B TIPOIIECCe JOCTIKEHUSI pe3yIbTaTa, ONMPEEISITh CIOCOOBI IEUCTBHUI B paMKax
MIPEIOKEHHBIX YCIIOBUW U TPEOOBAaHHA, KOPPEKTUPOBATH CBOM JICUCTBUS B COOTBETCTBHUH C
W3MEHSIOIIEHUCS CUTYallueH.
YMeHue oneHuBaTh NPaBUILHOCTD BHITIOJHEHHS Y4eOHOM 3a/1a4k, COOCTBEHHbIE BO3MOXHOCTH €&
pelIeHus.
Bnanenue ocHOBaMU CaMOKOHTPOJISl, CAMOOLICHKH, IPUHSTHSI PEIICHUN U OCYILECTBICHUSI OCO3HAHHOTO
BBIOOpa B y4eOHOM U TTO3HABATEILHOMN JCATEIHHOCTH.

Ilo3nasamenvnwvie YY/1
OOyuaronuiicss HOTYYUT BO3MOXKHOCTD I (POPMUPOBAHUS CIEAYIONIMX MTO3HaBaTeNbHBIX Y Y /1.
YMeHue ornpeaensTh MOHATHS, CO3/1aBaTh 0000IIeHNs, YCTaHABINBATh aHAJIOTHH, KJIacCU(UIIUPOBATh,



CaMOCTOSITENIbHO BEIOMPATh OCHOBAHUS M KPUTEPUU TS KIIaCCH(PHUKAIIMU, YCTAHABIMBATh
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTD JIOTHUECKOE PACCyKIEHUE, YMO3aKIUeHNE (MHAYKTUBHOE,
NENyKTUBHOE, 110 AaHAJIOTUH) U

JIeJaTh BBIBOJIBI.

YMeHue coziaBath, IPUMEHSTh U IPE0OPa30BhIBATH 3HAKU M CUMBOJIBI, MOJICTH U CXEMBI JJISl PEIICHUS
yueOHBIX U MO3HABATEIbHBIX 337a4 CMBICIOBOE YTCHHUE.

@opMHUpOBaHUE U PA3BUTHE DKOJOTHUECKOTO MBILUICHUS, YMEHHE IPUMEHATH €70 B II03HABATEIILHOM,
KOMMYHHUKaTHBHOH, COIIMAIBHOM MPaKTHKe H MPO(eCcCHOHANTBHON OpUEHTALNH.

PasBuTre MOTHMBaLIMK K OBJIAJICHUIO KYJIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS CIIOBAPEN U IPYTUX
ITOMCKOBBIX CHCTEM.

Kommynuxamuenwvie YY/[

YMeHue opraHu3oBbIBaTh y4eOHOE COTPYAHUUYECTBO U COBMECTHYIO ACSITEIBHOCTD C YUUTEIEM U
CBEPCTHHUKAMM; paboTaTh MHIMBUYaIbHO U B TPYIINE: HAXOJUTH 00Illee pelIeHre U pa3peiaTh
KOH(DIIMKTHI HA OCHOBE COTJIACOBaHUS MO3UIIMNA U YUETa HHTEPECOB; (HOPMYIHPOBATh, APTYMEHTUPOBATh U
OTCTauBaTh CBOE MHEHUE.

YMeHHe 0CO3HaHHO UCIO0JIb30BaTh PEUEBbIE CPEICTBA B COOTBETCTBHUHM C 3aJa4€ii KOMMYHHMKALUU JTIsI
BBIPQKEHUS CBOUX YYBCTB, MBICJICH U IOTPEOHOCTEH [JIsl INTAHUPOBAHUS U PETYJISIUU CBOSH
NesITeNIbHOCTH;, BIIaJICHHE YCTHON M MHUCbMEHHOM pedbl0, MOHOJIOTUYECKOM KOHTEKCTHOM peyblo.
dopMHUpOBaHUE U PA3BUTHE KOMIETEHTHOCTH B 00OJIACTH MCIIOJIb30BAHMUS
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TexHosoruu (aanee - UKT).

Juunocmuvimu pesynsmamamu 1porpaMmMbl BHEYPOUHOU JEATEIBHOCTH SBIISIIOTCA:
OOyuaronuiics: TOTYIUT BO3MOKHOCTB [T (POPMHUPOBAHHUS CICAYIOMINX JIUYHOCTHBIX PE3yJIbTaTOB;
pa3BUTHE NIO3HABATENIbHBIX HHTEPECOB, UHTEUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
yOeKIEHHOCTH B BOBMOKHOCTH TIO3HAHHSI IPHPOJIBI, B HEOOXOIUMOCTH Pa3yMHOT'O UCIIOJIb30BaHUS
TOCTIDKEHUH HAYKHW W TEXHOJOTHIA JJIS TabHEUIIIETO Pa3BUTHS Y€JIOBEYECKOT0 OOIIECTBA, YBAKEHHE K
TBOPIIAM HAayKU M TEXHUKHU, OTHOILIEHUE K (PU3HKE KaK K JJIIEMEHTY 00IIe4esIOBeYeCKON KYJIbTYphI;
CaMOCTOSITENIbHOCTh B MPUOOPETEHUN HOBBIX 3HAHUI U MPAKTUYECKUX YMEHUM;
TOTOBHOCTB K BBIOOPY )KM3HEHHOTO ITYTH B COOTBETCTBUU C COOCTBEHHBIMU UHTEPECAMHU U
BO3MOXKHOCTSIMU; MOTHBalKs 00pa30BaTeNIbHOM 1€ATENbHOCTH HAa OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO
MOAXO0/a;
(bopMHpOBaHNE LICHHOCTHOT'O OTHOILIEHUS IPYT K IPYTY, K YUUTEII0, K aBTOpPaM OTKPBITUN U U300pETEHUH,
K pe3yibTaTam o0ydeHus.

TeMaTnuyeckoe NIAaHMPOBAHUE

Ne DJIEKTPOHHBIE
TeMbI Haspanue pasznena, | Koanuecrso Teopus| Mpaxruka (mudposbie)
TeMBbI 4acoB o0pa3oBaTejibHbIE
pecypchl
1 Beenenue 5 1 1 Bu6nnoreka IJOK
https://m.edsoo.ru/7f416194
2 ®du3nka U BpeMeHa roja: 5 1 1 bubnuoreka [IOK
®du3nKa 0CEHbIO, https://m.edso00.ru/7f416194
3 IlepBoHavasbHBIE CBEICHUS O 5 1 1 bubnuoreka [IOK
CTPOEHHUH BEIECTBA https://m.edsoo.ru/7f416194
4 . bubnmoreka [JOK
B3anmoriencTaue Tex 4 2 2 https://m.eds(lnlo.ru/7f416194
5 Pa3 3agauka, nBa 3agauka 2 2 0
6 ®dusnka U BpeMeHa roja:
o 2 1 1
dusnka 3MMoii,
7 Cwtbl B Ipupozie 6 3 3
8 Pa3 3amauka, nBa 3ama4uka 2 2 0
9 bubnmoreka [JOK
flaprerne ! : ° https://m.edsclnlo.ru/7f416194
10 ®du3nka u BpeMeHa roja:
. 2 1 1
®u3nKa BECHOM.



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Bbubmmoreka [JOK

4
duepris 2 2 https://m.edsoo0.ru/7f416194
12 DU3NKU U JTUPUKH 1 1 0
13 ®du3nka u BpeMeHa roja:
1 1 0
®du3uKa JETOM.
NTOI'O 34 20 14
KanennapHo-temaTnyeckoe NJIaHUPOBAHHE
Ne TEMA 3AHSITUS Koauuecrso Aara
4acoB

TEMA 1. BBEJEHUE (2u)

1

Teopus-1 4. BBognoe 3anstue. MHCTpyKTax 1o oxpaHe
1pyna Ha 3aHsATusAX. [lone3Hsle ccbulkU MO (U3HKE B
WuTepHer. Metoabl nzyueHus: GU3MUECKUX SIBICHUM,
Pu3nYeCKUi IKCIIEPUMEHT, llorpemHocTs npsambIx
n3mepenuil. [IpaBuiia npoBeaeHMs MIKOJIBHOTO
sKcniepuMenTa. KoMmbpoTepsl B GU3NIECKUX
WCCJIEIOBAaHMSIX U NpU u3yueHuu ¢pusuku. [Ipasma
CO3J1aHUs IJIEKTPOHHON ITPE3ECHTALNH.

[TpaxTuka-14. I3mepenue puznueckux BeIUYHH C
MOMOIIBIO IIU(PPOBOH 1abopaTtopun. OnpeaeneHue HeHbl
neneHus: mpudopo. OnpeneneHne pacCTOSHUN 10
HEJIOCTYNHBIX 00beKTOB. Onpenenenue oobema Tel
paznuuHoit hopmbl. M3Mepenre TommuHbI iucta Oymaru,

TEMA 2. ®PU3UKA U BPEMEHA I'OJIA: PU3UKA OCEHbIO (29)

3

Teopus-1m. 3arazounoe BemecTBo - BoAa. Tpu cocTosHUs
BoJIbl. FIHTEpecHOE 0 Bozie. [ MIIOTE3bI MPOUCXOKIACHHUS
BOJBI HA 3€MJ'I€, 3HAUYCHUC (1)1/131/ILI€CKI/IX U XUMHNYECKHUX
CBOWCTB BOJIbl, CTPOE€HHE MOJIEKYJIbI BO/IbI, 00BSICHEHNE
CBOMWCTB BOJBI B pa3JIMYHBIX arp€raTHbIX COCTOAHUAX. Poms
BOJIbI B )KM3HH YE€JIOBEKA.

IpakTrka 149 DKCKYpCHs HA OCEHHIOI MPUPOLY’ .
[TpoBenenue HabMIOCHUN TPOSIBIICHUS (PU3MUECKUX
SIBJIEHUN oceHblo, Co3nanue npe3eHranuu «du3nka
Ocenbto». Padora c [Tporpammoii Power Point mo
CO3JIaHUIO CJIAMIIOB.

TEMA 3. IEPBOHAYAJIBHBIE CBEJAEHHUSA O CTPOEHUU BEHLIECTBA

(24)

5

Teopus-14. [InanupoBanue GU3NIECKOTO IKCIIEPUMEHTA -
Kak JIoka3ath Teoputo. Ot Jlekapra 10 HalIUX THEH.
Bbpoynosckoe aBmxenue. Hano-rexnonorun. CounHenue
«Mukpomup». MUKpO BEJTUYMHBI B HAIIICH )KU3HH,

[TpakTuka-1u Pacmmpenue ten npu HarpeBaHUH.
N3mepenne ckopoctu auddy3un, Moaenn arperaTHbix
COCTOSIHUI (Urpa)

TEMA 4. BBAUMOJIEICTBHME TEJI (44)

7

Teopusi-1u. Mexannueckoe ABUKEHUE U B3aUMOJICHCTBHE.
Kak ObicTpo MBI 1BIKEMCS (croxkeHue ckopocreid)? Korma
MBI IBIbKeMcst BOKpYyT CoJiHIla ObICTpee - THEM TLTH
HOYbBIO?



https://m.edsoo.ru/7f416194

8 | Teopus-1u. IIpuMepsl pa3nuyHbIX 3HAUEHUN BEJTUYHH,
ONMCBHIBAIOIUX MEXaHUYECKOE IBHIKEHUE B )KUBOI
npupoze, Mcnons3oBaHue B TEXHUKE IPUHLIUIIOB
JBUKCHMS JKUBBIX CYILECTB. SIBJICHNE HHEPLIMH.
«Hemnoxsmwxknas G6amHs». Uto uzydaer craruka? Buibt
pPaBHOBECHSI.

9 | Ipakruka-1y. M3mepenue ObICTPOTHI PEAKIIUU YEIOBEKA.
H3mepeHne ckopocTu X0ap0bl. DKCIIEPUMEHTAILHBIC
JI0Ka3aTeNnbCTBa ABJeHUs nHepuuu, [loaroroska
BUJIcO(pHIIbMA TIPO SIBJICHUE UHEPLIUU.

10 | IIpakTuka-1y. Mi3mepenue maccol 1 Karum Bojbl,
Ornpezenenne MIOTHOCTH MPUPOJIHBIX MATEPUATIOB.
Omnpenenenne o0beMa U IIIOTHOCTH CBOETO Tea.
Omnpenenenne oobeMa (MacChl) MPOIYKTOB B YIIAKOBKE.
W3roroBienne paBHOBECHON UTPyIIKU. Pernenue 3anay,

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

11 | Teopusi-1u. [IpaBuna pemenus u ohopMICHHS 3a1a4,
[Touck ommoOoK, Pelrenre 3aHMMaTEILHBIX 3a/1a4.

12 | Teopusi-1u. Pemenue 3agau B popmare [1T1M3A.

TEMA 6. PU3UKA u BPEMEHA T'OJIA: ®U3UKA 3UMOMH (2u)

13 | Teopusi-1u. CHer, nen. u merenb. CHEXXUHKHU B BO3yXE.
CHexunku Ha 3emiie. Cioucrtas CTPYKTypa CHEKHBIX
okpoBoB. Pexensuus, Jlen na 3emiie. ['opHbIii JIeTHUK,
JIBmkenne nenarka, Kakue ObIBarOT METEIH.
MukpocTpyKTypa HU30BbIX MeTenei BonHbl Ha cHery. Kak
JTATIEKO TIEPEHOCUTCS CHET MeTenblo. [1buieBsie Oypu u
METENH; CXOJCTBO U pa3nuuus. Pu3nka y HOBOrOIHEH
CIIKH.

14 | IlpakTuka-1 9 ®usnka - Hayka o npuponae. MoXHO 1u
u3y4dathb npupoy 3umoi? Ilporynka Ha 3MMHIOIO IPUPOAY.

TEMA 7. CWJIbI B ITPUPOJE(64)

15 | Teopus-1u. Cuna - BeKTOpHas BeIMYMHA (TUHAMUYECKOE
petenue 3anav). Bec u HeBecomocth. Cuia TpeHus.
Counnenue «Mup 6e3 TpeHUSD.

16 | Teopusi-1u 3akoH BceMupHOro TsiroreHusi. CTpoeHue
COJIHEYHOM cucTeMsbl, [limaHeTsl 3eMHOM TPy,
ITnanersi-ruranTel. CHila TSHKECTH HA IPYTHUX IUIAHETAaX.

17 | Teopus-1u CnyrHuku ruanet u Jlyna. Habmonenue JIynsi,
Marsie Tena, OpOUTHI U IEPUOTUIHOCTH KOMET.
«3Be371011a1b1», MITH TTI0YEMY 3BE3/1bI HE Ta/1aloT? 3BE3JHOe
He60. Co3Be3nus. 3HaKOMCTBO € ITPOrpaMMaMu IO
acTpoHoMuH, Bpems u ero uzmepenue. Kanennaps.

18 | IlpakTHKa-14. 3anumaTenbHblil onbIT «lllapuk Ha HUTHY.
Omnpenenenue HEHTpa TSHKECTU Tesla. 3aHUMATENbHbBIE
burypsl Ha paBHOBECHE.

19 | IlpakTHKa-14 M3roToBieHne COMHEYHBIX YACOB.
COSHaHI/Ie JIYHIHOFO KaJ'IeHJIapfl C IOMOIIIBO HpOFpaMMBI
PowerPoint,

20 | IpakTHKa-14y M3MepeHue )KeCTKOCTH MPYKUHBI,
W3mepenne ko3 umrenTa CHUIbl TPEHUS CKOJIBKEHUS Ha
KPBUIBIIE MIKOJIBI M JJPYTUX TOBEPXHOCTSIX.

TEMA 8. PA3 3AJJAUKA, IBA 3AJIAUKA (2u)

21 | Teopus-1 4, Cucrema CII u ee 3HaueHue. J[unamudeckoe
pelleHue 3a7a4 Ha cliokeHue cuil. Perienue
3aHMMATEIbHBIX 3a/1a4. Pemenue 3aga4d B opmare [TM3A.

22 | TlpakTtuka-14. OnpeneneHue Beca CyMKH IIKOJIbHUKA.




‘ OHpGI[eJIeHI/IC MacCChbl 1 BCCa BO31yXa B KOMHATC.

TEMA 9. JABJIEHHUE (4u)

23 | Teopus-1u. JlaBnenue TBepAbIX Tem. 3akoH [lackans.
JlaBieHue B )XKUAKOCTH.

24 | Teopus-1u ['mapocraTnyeckuii mapajgokc. ATMmochepHoe
nasienue. Ponb atMocdepHOro naBieHMs B IPUPOJE.
AtmocdepHoe maBieHne u morojaa. ToHOMET),
MaHOMETpBL. ATMOC(hEepHOE JaBJICHNE B )KH3HU YEJIOBEKa,
Kax mb1 gpimmm? Kak mbl ibéM? «I'opHast 601€3HbY,
BIUSTHUE aTMOC(HEPHOTO JAaBIICHUS HA CAMOYYBCTBHE
JIrojiel. PellleHre 3aHMMATENbHBIX 3a7a4.

25 | lIpakTHKka-14. M3yyeHne 3aBUCHMOCTH JaBJIECHUS OT
IUIOILAAM TOBEPXHOCTHU C ITOMOIIBIO JaTYMKA JIaBICHUS.
3aHuMaresbHble OnNbIThl «IlepeBEpHYTHIN cTaKkaHy,
«®DonTaH B KoIOe», «Siino B OyTeuikey. [Ipubops! ans
WU3MEPEHUs IaBJICHUS - U3TOTOBIICHUE OapoMeTpa.
ATMocdepHoe naBiieHne

26 | IlpakTuka 14 M3y4yeHue 3aBUCIMOCTH JaBIICHUS OT
TUIONIA/IA TTOBEPXHOCTH C MOMOIIBIO JaTYHUKA JTABJICHHUSL.
3aHumMaresnbHble onbIThl «IlepeBEpHYTHIN cTakaHy,
«®DonTaH B KoI6e», «Siino B OyTuikey. [Ipubops! amns
WU3MEPEHUs IaBJICHUS - U3TOTOBIICHUE OapoMeTpa.
ATtMocdepHoe naBienue u Mmeaununa. Llnpui, ramerka,
menunuHcKas 6anka. KpossHoe nasnenue. Onpenenenne
JaBJICHUS KpOBU y yenoBeka. OnpesienieHne BhICOThI
3/IaHMS C TIOMOIIBIO0 OapoMeTpa.

TEMA 10. ®U3UKA n BPEMEHA I'OJIA: ®U3UKA BECHOW (24)

27 | Teopus-1 u. Temneparypa. Tepmomerp. [Ipumeps
pa3IMYHBIX TEMIEPATYp B IPUPOJIE.

28 | IpakTuka-14. Dxckypcus Ha npupoxay. [Iposenenue
HaO0IeHUH MPOosBICHUS (PU3MUECKUX SBJICHHUI BECHOM.
H3mepeHue TeMIiepatypbl IOYBbI HA TITyOUHE U
noBepxHocTH. VccnenoBanre KauJuUISPHBIX SIBICHUIH,

TEMA 11. DHEPT S (4u)

29 | Teopwusi-14. PaznuaHbie BUABI SHEPTHH, UCIIOJIE3YeMbIe
JI0JbMHU, U IIX 3anackl. KOCBEHHbIE H3MEPEHUS.

30 | Teopusi-1u. [Touemy paboTa 1 PHEPTUS UMEIOT OJTHY
eauHULy u3mepeHna? HecucteMHble eIMHULIBI. DHEPTUs U
MMIIA: OCHOBBI ITPAaBUJILHOTO NIUTaHus. Pemenue
3aHMMAaTeNbHBIX 331a4. Pemenne 3anau B popmare [TM3A.

31 | Ilpaktuka-14. 3MepeHue KHHETUIECKOM SHEPTHH Tela.
W3MepeHne NOTeHIMAIbHOM dSHEPTruu. MEHIO IIKOJIbHUKA.
Coznianue npe3eHTanuu O IPaBUJIbHOM MUTAHUU.
Onpenenenne paboThl U MOIIHOCTHU pyiie. Omnpenenenue
MEXaHMYECKOH pabOTHI MPH TIPHIKKE B BHICOTY .

32 | Ilpaktuka-1u. OnpeneneHue cpeaHed MOITHOCTH,
paszBuBaeMoi mpu 6ere Ha quctaniyo 100M. OnpeneneHue
CpeIHel MOILIHOCTH, pa3BUBAEMOM MIPHU MPHUCEIAHUH.
N3Mmepenne cpeiHeil MOIITHOCTH, Pa3BUBAEMOM TIPU
noabemMe 1o jgectauile. OnpeneneHue BEIMTPHIIIA B CUTIE,
KOTOPBIN JAeT MOIBM)KHBIN U HEMOABYKHBINA OJIOK.
Cpasuenue KIIJl moasmxHOro 6510Ka M HAKIIOHHON
MJIOCKOCTH.

TEMA 12. PU3UKHU U JIMPUKH (14)

33 | Teopusi-1 u. dusnka B Xy0KECTBEHHBIX TTPOU3BEACHUSIX.
JloCTIoKeHMs] COBpEMEHHOM (PU3UKH.




TEMA 13. ®PU3UKA u BPEMEHA I'OJJA: ®U3UKA JIETOM (14)

34 | Teopusi-1 u. Kakoii Mecsi neta camblii sxapkuii? XKapkoe
nero u myenbl. Kak 1 korja npaBmibHO cpe3aTh 1BeThl? Ha
Kauessx "yX 3aXBaTbIBaeT'.
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