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PA3JIEJI Ne 1 «KKOMIIVIEKC OCHOBHbBIX XAPAKTEPUCTHUK
HHPOI'PAMMBbI»

1.1. IlosscHUTEIBLHAA 3AMUCKA



HopmaTtuBHbIE AOKYMEHTbI. Hacrosmas JOIIOJIHUTEIIbHAS
oOireoOpa3oBarenbHasl oOmiepa3BuBaias nporpamma «biorunry paspaboTtaHa B
cooTBeTcTBUH ¢ 3akoHOM Poccuiickoit @enepamnn «O6 Ob6pazoBanuu B Poccuiickoii
®enepanun» ot 29.12.2012 Ne273-®3, denepaibHbIM MPOCKTOM «YCIEX KaxaoTo
pe6eénkay (ytB. 7 nekadps 2018 r.); [Ipukazom MunuctepctBa npocsemieHus PO ot 27
utons 2022 . N 629 «O6 yrBepxaeHun I[lopsigka opraHu3alvu W OCYIIECTBICHUS
0o0pa3oBaTeNbHON  JCSATENIBHOCTH MO  JIOMOJHUTEIbHBIM  0011e00pa30BaTebHbIM
nporpammam» (01.03.2023 r);, Canurapubimu npaswiamu 2.43648-20 «CaHuTapHO-
AMUAEMHUOJIOTHUECKUE TPEOOBAHUS K OPraHU3AIMsIM BOCIIUTAHUS U 00YUYEHUS, OT/IbIXA U
03/I0POBJICHUS JeTel U Mosiofexu», [luceMom MunoOpuayku Poccuum ot 18.11.2015r.
Ne 09-3242 «O wampaBnenuu uHopmanum» (BMecte ¢ "MertogudyecKkuMu
PEKOMEHJAIMSAMHU [0 MPOEKTUPOBAHUIO  JOMOJHUTEIBHBIX  OOIIEPa3BUBAIOIINX
nporpaMMm  (BKJIIOYas pa3HOYpPOBHEBBbIE mporpammbl), Konrmenmueir pa3Butus
JIOTIOTHUTENbHOTO 0OpazoBanus nered mo 2030 roma. YTBepxkaeHa pacropsyKEHHUEM
[IpaBurensctBa P® ot 31.03.2022 1. Ne 678-p; OOpa3zoBarenbHON MpOrpaMMoON U
Ycraom MyHHUIMNATBHOTO YUYPEKICHHUS JOMOJHUTEIBHOrO oOpa3oBaHus «Jlom
TBOpuecTBa 1. Kapbimckoey.

HanpaBiennocts mnporpammbl. [lporpamma «3anumarenbHas — (QuU3MKay
OTHOCUTCSI K €CTeCTBEHHO-HAYYHOW HANPABJIEHHOCTH, IIpEeJHA3HAYCHA IS
O3HAKOMJICHUSI JIeTEeH C IIUPOKUM KPYroMm SIBICHUU (PU3MKH, C KOTOPHIMH YyYallUecs
CTaJKUBAIOTCS B IOBCETHEBHOMN KU3HMU.

Io (pyHKHHOHAJIBHOMY NnpeIHasHAYeHU I porpaMma SIBJISIETCS
oOIIeKyIbTYpHOH 0a30Boil; mo ¢opmMe OpraHu3anuM- TPYIIOBOW; MO BpPeMeHH
peanu3aluu — OJHOTOJIMYHOM.

IIporpamma SIBJIACTCH MOIU(PUUUPOBAHHOM. [IpumepHou OCHOBHOM
0o0pa3oBaTeIbHON  IPOTrPaMMBbI OCHOBHOTO 001Iero oOpa3oBaHusi (pelieHue
dbenepanbHOTO y4eOHO-METOIUYECKOr0 OOBCAMHEHUS 110 oO0IeMy oOpa3oBaHUIO,

npotokoii oT 08.04.2015Ne 1/15);



ABTtopckoit mporpammel o gusuke A.B. Ileppimkuna BXojasie B COOpPHUK pabodnx
nporpamm «IIporpammel o6mieoOpa3zoBaTenbHbIX yupexaenuit: dusuka, 7-9 knaccay,
cocraButenb: E.H. TuxonoBa «IIporpamMmsl 00I11e00pa30BaTeabHbIX YUPEIKICHHIMA:

dusuka , 7-9 kimaccan.- M. Ilpoda, 2015.

AxkryanbHocTh. C MiaJeHUecTBa YEJNOBEK MO3HAET OKPYKAIOIIYIO €ro
JIEMUCTBUTEIBLHOCTh UCKIIIOUUTENBHO B HETIOCPEICTBEHHOM C HeW B3aumoneinctuu. Co
BPEMEHEM MPAKTUYECKUN ONBIT 3aMEHSIOT cJoBa. Takum 00pa3oM, 4eIOBEK, BCE
00JIbIlIE MTOJIarasich Ha CJI0Ba, — OTAAJSAETCS OT peanbHOCTH. ONBITH MO (PU3MKE — 3TO
BO3MOXHOCTb ISl peO€HKa OoJiee OCHOBATENbHO pa3odparbes B ycTpoiicTBe Mupa. Kak
TOBOPUTCS, «OIAMH JTOOPBIN OMBIT BAXKHEE CEMU MYJPHIX MTOYUYEHUII.

OtauunrtenbHble oco0eHHOCTH. DU3uMKa BHOCUT CYIIECTBEHHBIM BKJIAJ B
CUCTEMY 3HaHUH 00 OKpyXaroUuleM MHUpPE, PaCKpbIBa€T pPOJb HAyKU B pa3BUTUU
o01iecTBa, crmocoocTByeT OPMUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33peHus. B
npolecce OCBOCHMSI Kypca (POpMUPYIOTCS MPEJCTABICHUA O (DU3UYECKUX SBICHUIX U
3aKOHAaxX, 0 HAyYHBIX METOJax MO3HAHMS, Pa3BUBAIOTCSA CIIOCOOHOCTH K MCCIIEIOBAHUIO,
YMEHHMsI HaOJI01aTh SBJICHUS PUPOJbL, INIAHUPOBATh U IPOBOAUTH OIBITHI, IPABUIIBHO
MOJb30BAaThCS  M3MEPUTEIBbHBIMH  MPUOOpaMH H  JaXe KOHCTPYHPOBAaTh  UX
CaMOCTOSATEIIBHO.

B pamkax peamuzanuu mnporpaMMbl OOJbIIOE BHUMaHuE OYJET YIEIAThCS
OPOEKTHOU JeATenbHOCTH. Tak kKak fgaHHas (opma pabOThl CTUMYJIUpPYET y peOeHKa
CaMOCTOSITENIbHOCTh B NMPUOOPETEHUN M CUCTEMATHU3AallMU HOBBIX 3HAHUHM, CTpPEMJICHHUE
CO3/1aTh CBOM OPHUTMHANBHBIA HH(POPMAIMOHHBIA MPOIYKT, YMOPHO TPYIUTHCS W
IOOMBAThCSA  JIOCTIDKEHHUS  BBICOKOTO  pe3ylbTaTa, a Takke MPOAYKTUBHO
B3aMMOJIEMCTBOBATH C IETbMHU U B3POCIIBIMH.

Anpecat mporpammbl. B naHHOl 00pa3oBaTelbHOM MpOrpaMMe y4acTBYIOT
y4eHukKH ot 12 no 16 ner.

Cpoku peanu3aliy JaHHOW JOMOJHUTENIbHOM 00pa30BaTENbHON MNPOrpaMMBbI:

nporpamMma paccuurasa Ha | ron.



O0bém m cpok ocBoeHusi mporpammbl. IIporpamma paccumtana Ha 1 ron
o0yueHus, 2 yaca B Henento. Beero 72 vaca B roj.

®opma 00yueHHsI — OUHAs, C UCIOIH30BAaHUEM JUCTAHIIMOHHBIX TEXHOJOTHI HA
BpPEMSI OTPAHUYUTEIBHBIX MEPOIIPUSTUH.

Pe:xxum o0yuenusi. 3aHsaTus npoBoasTca 1 pa3 B Helento 1o 2 yaca.

1.2. Ilesun 1 321244 NPOrpaMMbl.

Henb:Pa3BuTue Mo3HABATENIBHOIO HMHTEpECa K (PU3MKE, MHTEIUIEKTYaJbHbIX H
TBOPYECKUX CIIOCOOHOCTEM, MOCTENIEHHOE paciMpeHne Kpyra
y4YallUXCsl, THTEPECYIOLUXCS HayKOH U ee PaKTUYECKUMHU
OPUIIOKEHUSIMU; IPUOOPETEHNE  OMbITa  HMHAWBUAYAJbHOM M KOJIJICKTUBHOM
NESITEIbBHOCTH TpU NPOBEAECHUU UCCIEN0BATENbCKUX paboT. B sToM M 3akiouaercs
AKTyaJbHOCTh JAHHON IPOrPaMMBI.

3agaum:

IIpeamernsbie:

® YMETb OCYUIECTBJISATh IOUCK HYKHOHM HWH(OpManuu sl BBITOJIHEHHUS
UCCJIENOBAHUS C MCIOJIb30BAaHUEM JIONOJHUTENBHOW JIUTEpPaTypel B
OTKPBITOM HMH(POPMALIMOHHOM MPOCTPAHCTBE, B T.4. KOHTPOIUPYEMOM
npoctpancTBe MHTEpHET;

® yMETh BBICKa3bIBaThCs B YCTHOW U MMCbMEHHOM (opMax;

® BJAJAETh OCHOBAMH CMBICIOBOIO YTEHHS TEKCTA; * aHAIU3UPOBATh OOBEKTHI,
BBIICIIATH IJIABHOE;

® OCYUIECTBIISITh CUHTES;

® MPOBOJIUTH CPABHEHUE, KIACCU(DUKAIIMIO IO Pa3HBIM KPUTEPHUSIM;

® YCTaHaBJIMBATh IPUYUHHO-CIICICTBEHHBIE CBA3H.

MeranpeameTHbie:
® yMEHHUE CpaBHUBATh, aHAJIM3UPOBATh, BBLACIATH TJIaBHOE, 00001aTh;

® YMCHHC PAIMOHAJIBHO CTPOHUTH CaAMOCTOSTCIBHYIO ACATCIIBHOCTD,



OCO3HAHHOE CTPEMJICHHME K OCBOCHHMIO HOBBIX 3HAHUW M YMEHHUM, K
JIOCTUKEHUIO 00J1ee BHICOKUX PE3YyJIbTaTOB.

YMETh BBLACHATH OPUEHTHPBI JACHUCTBMA B HOBOM MaTrepuale B
COTPYJAHUYECTBE C MIE€1arorom;

IJIAHUPOBATh CBOE JEWCTBHUE B COOTBETCTBUM C IMOCTABJICHHOW 3aJayed u

YCIOBHAMU €€ pCalin3alliy, B TOM YHUCJIC BO BHYTPCHHCM ILJIAHC.

JInu"HoCTHBIE:

dbopMupoBaHUE TOJIOKUTEIBHOTO OTHONICHUS K HCCIEAOBATEIbCKOM
NEeATEIbHOCTH;

dbopmMupoBaHUEe HHTEpeca K HOBOMY COJICPKAHUIO M HOBBIM CIOCOOaM
MO3HAHUS;

OpPUEHTUPOBAaHUE I[IOHMMaHUs TPUYMH YCIIEXa B HCCIEHOBATEIbCKOM
NEATEeIbHOCTH.

dbopMHpoBaHrE OTBETCTBEHHOCTH, CAMOKPUTHYHOCTH, CAMOKOHTPOJIS;
YMEHHE PAllMOHAJIBHO CTPOUTH CAMOCTOSTEIBHYIO €SI TEIbHOCTD;

yMEHUE TPAaMOTHO OIICHUBATh CBOIO pabOTy, HAXOAUTh €€ TOCTOWHCTBA U
HEJOCTATKH;

YMEHHE JIOBOJUTH Pa0dOTy /10 JIOTUYECKOTO 3aBEPILICHUS

1.3. Conep:xanue nporpamMmMbIl

Y4eOHblii u1aH 1 roga o0y4enust

Nen/m | Ha3Banme pa3neia, KosmuecTBo yacos DopMbl
TeMbI aTTecTalMu,
Bceero Teopus IIpakTnka KOHTPOJISI
1 BBenenue. 1 1 - [IpakTnueckue u
WNHucTpykTax no MIPOEKTHBIE
OoT paboThI
2 dusrka U BpeMeHa 4 3 1
roxa: duzuka
OCEHBIO
3 B3aumogeiictBue 4 3 1
Tell
4 3BYKOBBIC SIBJICHHS 4 3 1
5 TenynoBkle ABICHUS 7 S 2
6 du3nkKa 1 BpeMeHa 4 3 1
6



roxa: duzuka
3UMOK
7 AcTtpodusuka 4 3 1
8 JlaBiieHue TBEpIbIX 4 3 1
TeJl, JKUJIKOCTEH 1
ra3oB
9 dusuka U BpeMeHa 4 3 1
roga: Ou3mka
BECHOH
10 Konebauwus u 4 3 1
BOJIHBI
11 duznka n 5 4 1
DJICKTPUUECTBO
12 CBETOBEBIC SIBIICHHS 5 4 1
13 du3nka KocMoca 5 4 1
14 MarseTnsm 6 5 2
15 JocTtmxenus 5 4 1
COBpPEMEHHOM
(hu3uKN
16 duznka U BpeMeHa 4 3 2
roga: duzuka
JIETOM
Hroro 72 54 18

Conep:xanue y4e0HOr o mjiaHa

TEMA 1. BBEJEHMUE (14)
Teopus - 1u. BBoanoe 3anstre. UHCTpyKTax mo TexHuke 0ezonacHocTu. [lonesnpie

cceutky 1o (usuke B UHTepHET. MeTo bl n3ydenus punyeckux siBiieHnuid. Mismepenune
dbuznyeckux BennunH. Ou3rka - oOcCHOBa TEXHUKU. Brinarouecs pycckue u
3apyOexHbIe yueHbIe-(PU3UKU U KOHCTPYKTOPBI. DU3nueckuil SKCIEPUMEHT U
AJIEKTPOHHBIE TIpe3eHTaIuu 1o ¢usuke. [IpaBuna co3ganus 3IEKTPOHHON MPe3eHTAIIUH.
[IpaBuna npoBeieHUs IKOIBHOTO dKcniepuMenTa. KoMnbloTepsl B pU3MUECKUX
UCCJIEIOBAaHUSIX U TP u3yuyeHuu pusuku. Poias kommbeloTepa B pusndeckux
VICCIICIOBAHUSIX.

TEMA 2. PU3UKA 1 BPEMEHA I'OJIA: ®PU3UKA OCEHBIO (44)

Teopus - 3u. Coznanue npe3eHTanuu «OU3nKa OCEHbIO». A3pOJUHAMUKA. 3aralouHOE
BELIECTBO - BoJa. Tpu cocTossHUA BoAbl. MIHTepecHbIe (hakThl 0 Boje. I nmnoTessl
POUCXO0KIEHUS BO/IbI Ha 3emile, 3HaueHHe (PU3MUECKUX U XUMUYECKUX CBOICTB BOJIBI,
CTPOEHHE MOJIEKYJIbI BO/IbI, OOBSICHEHHE CBOIMCTB BOJIBI B Pa3IMUHBIX arperaTHbIX
COCTOSIHUSIX. POJIb BOJIBI B )KM3HU YEJIOBEKA.



[Ipakrtuka - 14. Uccnenoanue "[IpobieMbl TUTHEBOM BOIBI HA 3eMJIe U B C.
[ToxpoBckoe", BRIIBIKEHNUE TUTIOTE3 00 YKOHOMHUH MUTHEBOM BOJIBI B IIIKOJIE U JIOMA.
Pemienne mpoOaeMbl OUMCTKU BOJIBI B JOMAITHUX U TOXOJHBIX YCIOBUSIX, BIUSIHUE
BOJIbl Ha 3/IOPOBbE YEJIOBEKA, CO3aHUE MPOEKTOB IO IaHHON TEME.

TEMA 3. BBAUMOJIEHCTBUE TEJ (4u)

Teopus - 3u. Mexanndeckoe ABkeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKECHMUSI.
Buasr mexaaumaeckoro nBmkeHus. Kak Ob1cTpo Mbl aBmkemcsa? Korma Mbl ABHKEMCS
BOKpyr ConHua ObIcTpee - THEM WM HOUbI0? [IpuMepsl pa3nnyHbIX 3HaYEHUN
BEJIMYMH, ONMCHIBAIOIINX MEXaHUYECKOE IBUKECHUE B )KUBOM npupojie. Mcnonb3oBanue
B TEXHUKE MPUHLIMIIOB JBMXEHHUS KUBBIX cyliecTB. Cuna. Cuisl B ipupone. [Ipocteie
MEXaHU3MBI. SIBJI€HUE UHEPLIHH.

[IpakTuka - 14. IltotHOCTE. UTO TsI3KENEE -1 KT *Kene3a ninn 1kr Barsl? [IpakTnueckas
pabota «OnpeneneHue MIOTHOCTH NPUPOAHBIX MaTepuanoBy. Cuna. Bec.
HesecomocTs. SIBnenue tarorenus. Cuna TsHKECTU. 3aKOH BCEMUPHOTO TATOTEHUS.
Cuina TspkecTu Ha Apyrux ruiaHetax. [louemy 3Be3anl He magaroT? Cuna TpeHusl.
Mexannyeckasi paboTa U MOIITHOCTb.

TEMA 4.3BYKOBBIE SABJIEHUSA (44)

Teopus -34. 3ByK M ICTOYHUKH 3ByKa B MPUPOJE U TeXHUKE. POk 3ByKa B )KU3HU
yesoBeka. BeicoTa u rpoMKocTh 3ByKa. CKOPOCTh 3ByKa B pa3IMYHBIX Cpe/iax.
OTtpaxxeHue 3ByKa. DX0. 3HaUeHHE 3BYKa JUIsl OOMTaTEIe PUPOIBIL.

[IpakTuka - 14. Ilo3HaBaTensHas nporyika. M3ydeHue 3ByKOB NITHI] U )KUBOTHBIX.
N3MmepeHne rpOMKOCTH 3ByKa B IOMELIECHUN U Ha yiule. [loromenue 3Byka
pPa3JIMYHBIMUA BELIECTBAMM.

TEMA 5. TEIIJIOBBIE ABJIEHUSA (74)

Teopus - Su. Temneparypa. Tepmometp. KuakocTHele, OUMeTaIIMYECKHE,
ANEKTpUUECKUE TepMOMETphl. BHyTpeHHss1 sHeprus. CriocoObl H3MEHEHUSI BHYTPEHHEH
sHepruu. TemnonpoBoHOCTh, KOHBEKIMS, U3iayueHue. Kakum oOpazom B 3emiie
npuxoaut Temto CosHna. Y aenbHas TEIIOEMKOCTD pa3IndHbIX BeniecTB. KonnuecTso
TEIUIOTHI. Boia Kak MCTOYHMK OTPOMHOM TEIIIOBOW SHEPTHUH, BiinsHue BOIbI HA
kauMar. [Ipumepsl pa3nuyuHbIX TEMIIEPATyp B IPUPOJIE.



[IpakTuka - 24. Ilo3HaBatenbHas nporyika. MiaMepenue temnepaTypsl BO3AyXa B
NOMEILEHUH U Ha yJIMIIE, TEMIIEpaTypbl IOYBHI Ha IIyOnHE 1 oBepXHOCTH. Mcnapenue.
Brnaxxnocts. M3Mepenne BIaXHOCTH BO3/1yXa B IOMEIIEHUH U Ha yJsnLe. BoasHon nap
B atmocdepe. OOpazoBaHue 001aKOB, TYMaHa, pOChl, UHEsl. ATMOC(EpHbIE OCATKU:
CHET, Ipa.

TEMA 6. DU3UKA U BPEMEHA I'OJJA: ®U3UKA 3UMOMH (4u)

Teopus - 3u. dusnka - HayKa 0 IpUpojie. 3uMa Kak Bpemsi rojia. MOxKHO JIK U3y4aTh
npupoy 3umoii? Kak paznuunsie 00UTaTenu NpUPOIbI IEPEKUBaI0 3UMy. UTo
IPOUCXOJUT C BOAOM 3UMOM. UTO MpOMCXOAUT C pacTeHUsIMH 3uMOi. [loueMy B Hamen
MECTHOCTH MPHU CTPOUTETHCTBE BOJOMPOBOAA KOMAIOT TPaHILEo r1yOnHoi He MeHeel,S
metpa. [Iogemy B 3an0isApbe CTPOAT JOMa Ha CBasiX.

[Ipakrtuka - 14. CHer, sien, u metenb. CHEXXUHKHU B Bo3ayxe. CHEXMHKU Ha 3eMJI€.
Cioucras CTpyKTypa CHEXXHBIX MOKpPOBOB. Jlen Ha 3emuie. ['opHbIii JienHUK. J[BUXKEeHUE
nennuka. Kakue ObiBatoT Metenn. MUKpOCTpYKTypa HU30BBIX MeTeseil. BoiHbl Ha
cHery. Kak ajieko rnepeHoCcuTcs CHEr METelNbI0. bypu 1 MeTenu: CXOACTBO U pa3Inyusl.

TEMA 7. ACTPODU3UKA (4u)

Teopus - 3u. CtpoeHue conHeuHoM cucteMsl. [lnaneTsl 3eMHoM rpynmnsl. [maneTsI-
ruranTel. CriyTHUKY m1aHeT u Jlyna. Manble Tena, opOUTBI M NEPUOUYHOCTD KOMET.

3BE31b1, co3Be3aus, ranakTuku. Comuie. Pons ColiHIA B CYIIECTBOBAaHUHM KM3HU Ha
3emie

Jlyna - ecrecTBeHHbIN clyTHHUK 3eMiu. JlyHbel. KocMuueckue myremectsus Ha Mapc.
Taiinel Mapca. Bennkue actporomsel. CatypH. CriyTHUKM U Koibpla CaTypHa.
Actepouasl. KoMeTsl. «3Be310maabh.

[IpakTuka - 14. Habmrogenue 3a 3Be31HbIM HeOOM. (BeuepHsist akckypeusi). 3Be31HOE
He00. Co3Be3nius. 3Be3/Ibl M TaJIAKTUKK OJIU3KKE U naniekue. Mudsl 0 co3Be3Iusx.
3Be3iHOe HEOO B pa3IMvHble BpeMeHa roja. Buasl u xapaktepucTtuka 3se3f1. YepHbie
JBIpBI 1 Oenbie Kapauku. ["anakTuka Mieunsiit myTh. CTpoeHue u Bo3pacT BeeneHHoi.
Bpewms u ero usmepenue. Kaneanaps. HoBoctr usuku u kocmoca.

TEMA 8. TABJIEHUE TBEPJIBIX TEJL, )KHJIKOCTEN W TA30B (4u)

Teopwust - 3u. JlaBnenue TBepabIX Tel. JlaBneHue B )KUAKOCTH U Tasze. 3akoH [lackas.
JlaBiienue B xunkoctu. [lorpykeHne BoI01a30B Ha OOJIBIIYIO TITyOUHY, KECCOHHAs
6one3nb. ATMochepHoe nasienue. [Ipubopsl 1715 u3Mepenus nasieHus. ToHoMeTp,



MaHOMETpHI, 6apomeTp. Coob1maromuecs cocysl. [ mapaBIuyeckue U THEBMATUUECKHE
MAaIlIHHBI

[Ipaktuka - 14. Poxs armocdepHoro naBnenus B mpupojae. ATMocepHoe JaBiIeHUE U
noroxaa. bapomerp. IIpaktudeckas pabota «3mepenue aTMocPEpHOTO JaBIECHUS B
IIKOJIC ¥ Ha ynuie». ATMocdepHoe nasienue u meaununa. [lmpur, nuneTka,
MeIUIMHCKast 6aHKa. ATMOcepHOE TaBlIeHUE B )KU3HU YesnoBeka. Kak Mbl bImmm?
Kak mb1 bém?

TEMA 9. ®DU3UKA U BPEMEHA I'OJJA: ®U3UKA BECHOM (4u)

Teopus - 3u. duznueckue ABIeHUS BeCHOU. UTO NporuCcXOAUT B IPUPOJI€ BECHOM.
[IpoOy>xieHre pacTeHUH U CIAIIUX KUBOTHBIX. BeceHHUE naBoIK1, HABOJHEHUS.
Tyman. TymaH riazamu BHUMAaTEIbHOr0 Habmoaarens. TyMaH o MUKPOCKOIIOM.
Hacepiennsiii BoasiHou nap. BosHukHoBeHUE TyMaHa. TymMaHbl HCIAPEHUS U TYMaHbl
oxJlaxxaeHus. TyMaH U 1BET.

[IpakTuka - 14.
OnbITHL: HCCIEN0BAaHUE IPOLIECCOB TasHUS CHETA U JIbJA.

TEMA 10. KOJIEBAHU A U BOJIHBI (44)

Teopus - 3u. Mexanuueckue kojie0aHus U BOIHBL. DJIEKTPOMArHUTHBIEC KOJICOAHUS U
BOJTHBL. CBOOOIHBIE U BRIHYKJEHHBIE Kosiebanus. [lepron n gactora KoneOaHuid.
CxkopocTts BostHbL. KonebarenbHbie cuctembl. KonebaTenbHbIi KOHTYP.

[TpakTuka - 1. [IpoexT-uccnenoBanue «M3ydenne konebanui
IPY>KUHHOTO U MaTeMaTUYECKOr0 MasiTHUKOBY». 3aHUMATEIbHbBIE OIBITHI 10 U3YUYECHUIO
AJIEKTPOMArHUTHBIX KOJICOAHUH.

TEMA 11. ®PU3UKA U DJIEKTPUYECTBO (54)

Teopus - 44. DnekTpuuecKue ABICHUSA. DIIEKTPU3ALMS TeN. SIBIeHHE
AIEKTPOMArHUTHOW MHIYKIUU. DIEKTPUUECKUN TOK. AMniepMeTp. MIcTOUHUKH TOKa.
JIefcTBUS AIEKTPUUYECKOTO TOKA. DIIEKTPUUECKOE HaIpsKeHue. BonbTMmerp.
OnexTpuueckoe conpotusierne. Ommetp. Pacuér conporusnenus. CriocoOs
COEIMHEHHUSI MOTPEOUTENEN ANEKTPUUECKOM F3Heprun. M3yueHre nocienoBaTeabHoro 1
NapajuIeIbHOTO COEIMHEHUS MPOBOAHUKOB. [[pOBOTHUKY 1 HEPOBOIHUKHU
ANEKTPUYECTBA. DIEKTPUUYECKAs LIENb U €€ COCTABHBIE YACTH.

[IpakTtuka - lu.  IIpoekr-nccienoBaHne « IKOHOMHUS HNEKTPOIHEPTUI.
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BriaBukeHue runoTesbl 0 BAXKHOCTH SKOHOMHU CBETA. PelieHne BO3MOXKHBIX ITyTe
SKOHOMHMH 3JICKTPOIHEPTUH B MIKOJIC U IoMa. ATMOc(epHOE dIIeKTprIecTBO. MOJHUS B
atMmocdepe. [Ipupoaa monuun. Kakue 6piBatoT MosiHuu. ['pom. B3aumHoe nputskenue
u oTTankuBanue « CyJaTaHOB)»

3aHUMAaTENIbHBIE OMBITHI MO AIEKTPUUECTBY.
TEMA 12. CBETOBBIE SABJIEHUS (54)

Teopus - 4u. Mctounuku cBeta. Pacipoctpanenue cera. CBETOBOM My4YOK U CBETOBOMU
ay4d. Obpa3oBaHUe TEHH U MOJTYTEHU. 3aKOHBI pacnpocTpaHeHus cBera. OTpakeHue u
npesnomiieHue cBeTa. CBETOBOJOKOHHAS ONTHKA. 3peHue. ['11a3 Kak onTudeckas
cucrtema. Koppekuus 3peHus ¢ IOMONIBI0 ONTUYECKUX TPUOOopoB. DoToanmnarap u
BHJICOKaMmepa. Poib cBeTa B )KM3HU YenoBeKa. JJOCTHKEHUS U IEPCIIEKTUBBI
UCIIOJIb30BaHuUs CBETOBOM 3HEPTUH CONHIA YETOBEKOM.

IIpakTuka - 14. MccnenoBanue: «CBET B )KU3HU KUBOTHBIX U YEJIOBEKA»
«lIepcneKTUBBI UCITOIB30BAHUS CBETOBOM YHEPTUM.

Pasznoxenue 6emoro cera. Pagyra. Pagyra rimazamu BHUMAaTeI,HOTO HAOIIOMaTEIs,
pa3BUTHE MPEICTABICHUN O (PU3MKE BO3SHUKHOBEHUSI paJlyru. X0J1 CBETOBOTO Jyya B
karuie 1oxas. O0bsiCHEHHE BOBHUKHOBEHUS JOTIOJIHUTEIIbHOM paxyru. Uepenopanue
[[BETOB B OCHOBHOM U JOTIOJHUTENBHOM paayrax. BiusHue pasmepoB U Karesb Ha BU]L
panyru. Pagyra Ha npyrux ruianetax. @usnka u Kpacora.

I'na3 - xxuBoit ontudeckuit mpubdbop. HopmanbHoe 3penue. JIunzel. ['11a3 kak ontuyeckas
cucrema. Jledexrsl 3penns. Ouku. bimzopykocts. JlanbHO30pKOCTD. Jlyma.
Muxkpockor. M3ydenue ycrpoiictB Mmukpockona. HabmoieHust B MUKPOCKOTI.

TEMA 13. PU3UKA KOCMOCA (54)

Teopus - 44. JIoCTUXKEHUS U IEPCHIEKTUBBI COBPEMEHHOM KOCMOHABTUKU. Pa3BuTue
KOCMHYECKON pakeTHOU TeXHUKU. COBpeMEHHbIE TPUOOPHI JJIsl HCCIIEI0BaHUS
KOCMHUYECKOT0 MPOCTpaHCTBA. Posib KocMOca B KU3HU COBPEMEHHOI'O 00I1IeCTBA.
[Tonér na Jlyny. IlosieTsl Kk Apyrum IJIaHETaM, BIMSIHUE KOCMOCA HA OPTaHU3M
yenoBeka. Mcnonb30BaHne pe3yabTaTOB KOCMUYECKUX UCCIIEOBAHNM B HAYKE,
TEXHHUKE, HAPOJHOM XO3sKiCTBE. MexXTyHapOaJHOE COTPYAHNYECTBO B OCBOCHUH
KOCMOCa.

[Ipakrtuka - 14. IIpoekTsl nccnenoBanus kocMoca. MIcTtopust KOCMOHABTHUKI.

TEMA 14. MATHETH3M (6u)

11



Teopus - Su. [lonaTue o MaruuTHOM 1noje. UcTouHMKM MarHuTHOTO 10JiA. [locTosiHHBIE
MarHuThl. [IpumMenenne marauToB. MarHuTHOE 10JI€ JIEKTPUYECKOrO TOKA.
DNeKTpOMarHuThl U UX npuMeHenrne. Marautaoe nose 3emun. Kommnac.
B3aumogeiictBue maruutoB. Maruutoouosnorusi. Marautsasie 0ypu. [lossspHblie custHuS.
@®opMbl NONSAPHBIX cUsiHUU. ['1e u korna oHu HabmoaTes. YTo Takoe nmossipHoe
cusinue. Cuna Jlopenua. /[Br>keHue 3apspKeHHON YacTHUIbI B OJHOPOJIHOM MarHUTHOM
noJsie. MarautsHoe nosie 3emiu. JIroMuHeCHIEHIUSA. DIEKTPOHHBIE NOJIIPHBIE CUSTHUS.
IIpoTOoHHBIE NOJIAPHBIE CUAHUS.

HpaKTI/IKa - 14. 3aHUMATEBLHBIE OIIBITHI 1O MAarueTusmy.
TEMA 15. JOCTUKEHUSI COBPEMEHHOMN ®U3UKH (5 1)

Teopus - 4u. SAnepHas u TepMosiAepHas pu3nKa. SnepHas U TepMosiAepHasi SHEPreTHKa
U €€ nepcneKkTuBbl. OU3nKa 3MEMEHTAPHBIX YacTUL. PU3MKa AaTOMHOTO SIpa.
PaanoakTuBHBIE U30TOIBI U UX IPUMEHEHUE.

Hanomarepuansl. UHCTpyMEHTBI 1 METOIbI HAHOMUPA. DU3NUECKUE U XUMUAUYECKUE
CBOMCTBa HAHOOOBEKTOB. HaHOMenuIIMHA, HAHOAIEKTPOHUKA. HaHOTEXHOIOTrMU BOKPYT
Hac.

[Tpumepsl TOBapoOB, CO3JAHHBIX C UCTIOJIB30BAHUEM HAHOTEXHOJIOTUA Y IPUYUHBI UX
YHUKaJIbHBIX CBOMCTB. HecMaunBaeMble U BCETIa YUCThIE BETPOBBIC CTEKIIA, TUCKU
KOJIEC U T.I. HAHOTEXHOJIOTMU B SHEPIreTUKE U dKosoruv. HaHoTexHosoruu B
KPUMHUHAJIMCTUKE U KOCMETUKE. [[MHAaMUKa pa3BUTHs HAaHOTEXHOJIOrn B Poccuu 1 3a
pyoexxom. IlepciekTHBBI MUPOBOM HAHOIKOHOMUKH. CpesIcTBa COBPEMEHHOM CBSI3H.
®du3uka U BOCHHAS TEXHUKA.

du3znka B 3aJja4aX BOCHHO-UCTOPUIECKUX COOBITHI. Pob dhu3uku B modene coBETCKOro
Hapoja B Benukoit OteyectBeHHOM BoitHe 1941 - 1945 rr. Pa3BuTre BO€HHON TEXHUKH.
HoBocTtu ¢u3uku u xocmoca.

[Tpaktuka - 1 4. [IpoexTsl uccne0BaHUS COBPEMEHHOU (PU3UKH.
TEMA 16. PU3NKA U BPEMEHA I'OJIA: PU3UKA JIETOM (44)

Teopus - 3u. Uro npoucxoaut B npupoe jietoM. [louemy netom ConHIE BBIIIE BCETO
HaJl ropu3oHTOM. Kakoi Mmecsir jieta camblii skapkuii? XKapkoe neto u muensl. Kak u
KOrJia IpaBUJIbHO cpe3ath 1BeThl? Ha kauensx "ayx 3axBaTeiBaer". 3akat CoJiHIIA.

VY auBuTeIHEHOE B COMTHEYHBIX 3akaTax. KpacHerii et 3axonasmiero CoiHIa U Toay0o0i
I[BET IHEBHOTO HeOa. PU3NYECKHUE KPOCCBOPBI U PEOYCHI.
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[IpakTuka - 14. MI3rotoBneHne caMoAenbHbIX KapTUH «DU3HKa B BECEIBIX KAPTHHKAXY.
[ToaroToBka u mpoBenenue npeacTaBieHus «dusndeckre GOKyCh».
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PA3JAEJI Ne 2. «kKOMIIVIEKC OPTTAHU3AIINOHHO-

2.1. Kasienpapubiii y4eOHbIH rpapuk

NEJATOIT'MYECKHUX YCJIOBHM»

Ne KoimuecTBo KoimuectBo Hauano OxoHuyaHue KanukyasipHoe
n/n Y4eOHbIX Y4eOHbIX y4eOHOro | y4eOHOro roaa Bpems
HeJlelIb 4acoB 110 roga
nepuoaam
I
MOAYJISIM
1 72 Inonyroaue CeHTs0pb Mait 1-8 ssuBaps
—32 yaca, 2 Hronp-aBrycr
MOJIyTO/INE —
40 gacos
(ITpunoxenne Nel)

2.2. YcaoBus peaau3anuy NporpaMmbl

JUis  ycremHoil opraHu3alid 3aHATAA U OCYIIECTBICHHUS Y4eOHOTro

npolecca Mo NporpaMMe He0OXOUMBbI CIIEYIOIIUE YCIOBUSL:

MATCPHAIBHO-TCXHUYICCKHE YCJI0OBUSA:

KaOWHET JIJIs 3aHSATHI;

CTOJIBI M CTYJIbSI;

HOYTOYK;

BecnipoBoHOM MyIbTUAATUUK TTO PUBUKE C 6-10 BCTPOCHHBIMU JaTUMKAMMU:
udposoit maTunk TemMmnepaTypsl ¢ AUATA30HOM H3MEPEHUS HE Y)KE YEM OT -
20 no 120C

[udpoBoit gaTunk aOCOTOTHOTO JABICHUSI C JUAMNA30HOM H3MEpPEHUS HE
yxe yeM ot 0 70 500 klla

JlaT4uK MarHUTHOTO TIOJISI C IMANa30HOM M3MEPEHUS HE yke 4yeM oT -80 10

80 MmTn
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¢ JlaTyuK HaIpsOKEHUS C IMANa30HaMU U3MEPEHUs HE yxKe 4eM oT -2 10 +2B;
oT -5 1o +5B; ot -10 1o +10B; ot -15 no +15B
e JlaTuuk TOKa HE yke ueM oT -1 1o +1A
¢ JlaTuuk akcenepoMeTp C MoKa3aTeJsIMU He MeHee ueM: +2 g; +4 g; £8 g
Otnensubie ycrpoiictBa: USB ocmumiorpadp He meHee 2 kanana, +/-10 B
Axkceccyapel: Kabenp USB coenuHUTENbHBIN 3apsiHOE YCTPOMCTBO ¢ KabeneM
miniUSB USB Anantep Bluetooth 4.1 LowEnergy Konctpykrop A npoBeaeHus
JKCIIEPUMEHTOB
HH(OPMALMOHHO-METOANYECKHE YCIOBHA:
— HarjasigHble MocoOusl, IEMOHCTPALIMOHHBIE TOCOOUS.
Ka/IpOBbIe YCJIOBHA:
- IeJIaror JAOMOJHUTEIBHOTO 00pa30BaHus
2.3. @opMbI aTTECTALUM
JUis  omnpenesneHus OXHUIAEMOI0 pe3yibTaTa IPOBOJUTCS  BXOASIIMMA
KOHTPOJIb (CEHTSIOph), MPOMEXKYTOUHBIA KOHTPOJIb (I€KaOph, SHBapb) U UTOTOBBIN
KOHTPOJIb O0Oy4Yaromuxcs (B KOHIE CPOKa peaanu3aiuy IporpaMmbl).
JlaHHble BUABI KOHTPOJS MO3BOJSIOT MENAarory M o0ydyarolmuMcsl YBUACTh
pe3yNbTaThl CBOECH AEATEIBHOCTH.
VYpoBEHb YCBOECHMS IPOrPAMMBI ONMPEAEIAETCS C YUETOM MHAMBUIYATBHBIX
U BO3PACTHBIX OCOOEHHOCTEW O0O0YyYalolMXCsi, YPOBHEM IOJATOTOBJIEHHOCTH K
3aHATHUSM.
2.4. OnleHOYHBbIE MATEPHAJIBI

VYyamumiics yuuTcs OIEHUBATH ce€0sd W JPYrUX caM, 4YTO TO3BOJISET
pa3BUBaThb YMEHHUS CaMOAaHaIU3a U CHOCOOCTBYET PA3BUTHIO CAMOCTOSITEIBHOCTH,
KaK CBOMCTBY JINYHOCTH y4alllerocsl.

BoisiBieHHE TNPOMEKYTOUHBIX W KOHEYHBIX PE3YJIbTATOB YYAIIUXCS
MPOUCXO/INUT YEPE3 MPAKTUUYECKYIO JEATEIBHOCTD; 3a4ETHbIE PA0OTHI:
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eTeMaTHYeCKas TOAOOpKa 3aJad pPa3IMYHOTO YPOBHS CIIOKHOCTU C
MPEJCTABJICHUEM PA3HBIX METOJOB PEUICHHS B BHUJEC TEKCTOBOI'0 JOKYMEHTA,
npe3eHTanuu, GIII-AHUIMALMA, BUAe0POJIuKa uiu web — ctpanunsl (caiita)

® BHICTABKA MPOEKTOB, MPE3CHTALIN;

® IEMOHCTpalUsl HSKCIEPUMEHTA, KAYECTBEHHOW 3a/laud C Ka4€CTBEHHBIM
(YCTHBIM WM B BHUJIE€ NPHIOKEHUS, B TOM YHCIE, IMPE3CHTAIMEN) ONUCAHUEM

Imponecca Ha 3aHATHUH, (I)GCTI/IBaJ'Ie OKCIICPUMCHTOB, (I)I/I?;I/I‘ICCKI/IC OJINMMIINAbI.
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2.5. MeToguuecKkue MaTepuabl

Pazgen DopMbI IMpuémsbl u MmeToabl | UaaKTHYECKUI TexHuueckoe ®opMbI IOABEACHUE UTOTOB
MporpamMmsl 3aHATHH OPraHM3anMHu MaTepHaJl OCHAILllCHHUE
o0pa3oBaTeIbHOIO NPOrpaMMblI
npouecca
Bsenenue. becena, pacckas, C10BECHBIH, MynbTrMeIuiHbIE Buneonpoexrop, Y CTHBIN Onpoc
HNucTpykTax mno JIIEMOHCTpAaLu, HarJIsIHbIA MpE3CHTAUNN JIEMOHCTPALIMOHHBIN
oT 9KpaH, HOYTOYK,
3BYKOBBIE KOJIOHKH
®dusnka u Jlexnus, CrnoBecHbll, Mynstumenuiiasle |  Buapeomnpoekrop, ITpakTuyeckas pabota, Y CTHBIN OIIpoC
BpEMEHa roja: JEMOHCTpALMS, HaIJIsIHbIN, MPE3EHTAlNH, JIEMOHCTPALIMOHHBII
®dusnka 0CEHbIO Oecena, MPaKTUYECKHUI pa3IaTOYHbIN 9KpaH, HOYTOYK,
MPaKTUKYM, Marepual, 3BYKOBBIE KOJIOHKH
JIUCKYCCHS MH(OPMAIMOHHBIN
Marepuan
BzaumopeiictBue Jleknus, CIioBECHBIN, MynsTumMenuitneie | BugeonpoekTop, [IpakTrueckas padora
Tel JIEMOHCTpALIUA, HarJIsJHbIN, MpE3EHTaLNH, JEMOHCTPALIMOHHBIN
MIPaKTUKYM, MPaKTUYECKHUI pa3iaTo4YHbINA JKpaH, HOYTOYK,
Oecena Marepuail, 3BYKOBBIE KOJIOHKH
nH(pOpPMaITMOHHBII
Marepuan
3BYKOBbIE becena, CrnoBecHbIH, MynsTumMenuitaeie | Buaeonpoekrop, [IpakTuueckas padora.
SIBJICHUS MIPaKTUKYM, HAaTJISIHbIH, MIPE3EHTAaLNH, JIEMOHCTPALIMOHHBIN
JIeKnus, IIPaKTUYECKUI pa31aToO4YHbINA 9KpaH, HOYTOYK,
JEMOHCTpPALIMS Marepua, 3BYKOBBIE KOJIOHKH
nHGOPMAITMOHHBINA
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MaTrepural

TernnoBbie becena, CnoBecHbIH, Mynerumenuiineie |  Buageomnpoekrtop, [IpakTuueckas padora.
SBJICHUS IIPAKTUKYM, HaTJIsJHBIN, IIPE3CHTALNH, JEMOHCTPALIMOHHBIN
JIEMOHCTpaLus MIPAaKTUYECKUA, pa31aToO4YHbIN 9KpaH, HOYTOYK,
HCCIIEI0OBATEIIbCKUM, MaTepua, 3BYKOBBIE KOJIOHKU
yIpaXxHEHUE MH(POPMAIMOHHBIH
MaTepHa
®duzuka u becena, CrnoBecHbll, Mynstumenuiiasle |  Bupeomnpoekrop, [TpakTuyeckas padora.
BpEMEHa roja: MPAKTUKYM, HaTJIsAHbIH, pe3eHTalHH, JIEMOHCTPAIIMOHHBIH
dusuka 3UMoi JeKuus, MIPaKTUYECKHH, pa3gaTo4YHbIN 9KpaH, HOYTOY
JEMOHCTPALMS | UCCIEN0BATEIbCKUM, Marepua,
yIpaXHEHHUE UH(POPMALMOHHBIH
Marepuan
Moayns 2 Jlexmus, C0BECHBIMH, MynsTUMeauiITHBIE Buneonpoekrop, [IpakTrueckoe 3a1anue
JEMOHCTpALIMS, HaIJIAIHbIN, IpE3CHTALNH, JEMOHCTPaLIMOHHBIN
Oecena, MPaKTUYECKHH, pa3naToYHBIN 9KpaH, HOYTOYK
IIPAKTUKYM, HCCIIE0BATEIIbCKUH, Marepual,
JUCKYyCCHS, YIPaXHEHUE MHGOPMALMOHHBIH
KPYTJIBI CTON Marepuan
Actpodusnka Jlexnns, CrnoBecHbIH, Mynstumenuiiasle |  Bupeomnpoexrop, [IpakTrueckoe 3ananue
JEMOHCTpAaLHs, HaTJIsHbIN, IIPE3CHTALNH, JEMOHCTPALIMOHHBIN
MPAKTUKYM MPaKTUYECKHH, pa3aaToYHbIN JKpaH, HOYTOYK,
HCCIIEI0BATEIbCKUN MaTepua, 3BYKOBBIE KOJIOHKU
MH(OPMALMOHHBIN
MaTepHa
JlaBneHue becena, mexius, C10BECHBIH, MynbpTrMeIUiTHBIE Bupneonpoekrop, [IpakTrueckoe 3a1anue.
TBEPJBIX TE, [IPAaKTUKYM HaTJsAIHbIN, IIPE3CHTALNH, JEMOHCTPALIMOHHBIN
KUIKOCTEN U MIPAaKTHUYECKUIA, pa31aToOYHbINA 9KpaH, HOYTOYK
ra3oB HCCIIEN0BATEIIbCKUM, MaTepual,
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YIPa)KHEHHE UH(POPMALMOHHBIH
Marepuai
duznka u Jlexuus, CrnoBecHbll, Mynstumenuitnele |  Bugneonpoekrop, | IIpakruueckoe 3ananue
BpEMEHA roja: JE€MOHCTpALHS, HaTJHbIN, IIPE3EHTALNH, JIEMOHCTPALIMOHHBIN
dusmka BECHOU MPAKTUKYM MPAaKTUYECKUH, pa3aaTO4YHbIN 9KpaH, HOYTOyK
YIOPaKHEHHE Marepuai
Konebanus u Jlexuus, CrnoBecHbll, Mynstumenuiiasle |  Buneonpoekrop, | IIpakrtuueckoe 3ananue
BOJIHBI JE€MOHCTpALHS, HaTJSHBIN, MIPE3EHTALNH, JIEMOHCTPALIMOHHBIN
[PAKTUKYM IIPAaKTUYECKU, pa31aTo4YHbIN 9KpaH, HOYTOYK
YIOPaKHEHHE Marepuai
®dusuka u Jleknus, CnoBecHbIH, MyneTumenuitneie | Buneonpoekrop, | IIpakruueckoe 3apanue
3IEKTPUYECTBO JEMOHCTpALUs, HAaIJIsIHbIH, IIPE3EHTALNH, JIEMOHCTPALIMOHHBIN
[PAKTUKYM IIPAaKTUYECKU, pa3aTo4YHbIN 9KpaH, HOYTOYK
YIOPaKHEHHE Marepual
CaeToBBIE Jleknus, CnoBecHbIH, Mynetumenuiinbie |  Buageonpoekrop, | [IpakTuueckoe 3anaHue
SIBIICHUS JEMOHCTpALHS, HarIJIsIHbIH, MPE3eHTAaLNH, JI€MOHCTPALIMOHHBIN
PaKTUKYM MIPAaKTHUYECKUA, pa3aToO4YHbINA 9KpaH, HOYTOYK
YIOPa)KHEHHE Marepua
®usuka kocMoca | Jlekmus, CnoBecHbIH, MynsTumenuitneie | Bupeonpoekrop, | IIpaktnueckoe 3aganue
J€EMOHCTpALUS, HAaTJISIHbIH, MIPE3EHTAaLNH, JI€EMOHCTPALIMOHHBIN
IIPaKTUKYM MIPAaKTHUYECKU, pa31aToO4YHbINA 9KpaH, HOYTOYK
YIOpaKHEHHE Marepua
MarueTtusm Jleknus, CrnoBecHbIH, MynsTumenuitneie | Bugeonpoekrop, | IIpaktnueckoe 3aganue
J€EMOHCTpALNS, HaTJIAIHbIN, IIPE3EHTALNH, J€EMOHCTPALIMOHHBIN
IIPaKTUKYM MIPAaKTHYECKU, pa31aToO4YHbINA 9KpaH, HOYTOYK
YIPAKHEHHE Marepual
JlocTrxeHus Jlexius, C10BECHBIH, MynbpTrMeIUiTHBIE Bupaeonpoekrop, [IpakTrueckoe 3a1anue
COBPEMEHHOM JEMOHCTpALUs, HarJIsHbIN, IIPE3EHTALUH, J€MOHCTPALIMOHHBIN
busuKH IIPaKTUKYM MIPAaKTHUYECKU, pa3IaTo4YHbINA 9KpaH, HOYTOYK
YIPAKHEHUE Marepuail
®dusuka u Jlexuws, CrnoBecHbIH, Mynetumenuiiasle |  Buneonpoekrop, | IIpaktnueckoe 3ananue
BpEMEHA rojia: JEMOHCTpALMS, HaIJIIHbIN, IIPE3EHTALUH, JEMOHCTPALIMOHHBIN
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duzuka netom

MPAKTHKYM

MIPaKTUYECKUH,
YIOPaKHEHHE

pa3aaTO4YHBIN
Marepuan

9KpaH, HOYTOYK
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2.6. Ciucok JMTepaTypsbl
HopmaTnBHO-IpaBOBbIE IOKYMEHTbI:

. 3akoH Poccuiickoii ®enepamun  «O6 OOpazoBanuu B Poccuiickoi
®enepanum» ot 29.12.2012 1. Ne273-®3 — [DnexkTpoHHBIH pecypc| /
http://xn—273-84d1f.xn—plai/zakonodatelstvo/federalnyy-zakon-ot-29-

dekabrya-2012-g-no-273-fz-ob-obrazovanii-v-rf

: (Dez[epanLHLIﬁ MPOEKT «Ycnex kaxaoro pedéukay (yrB. 7 pexadps 2018 r.)

[DJIeKTPOHHBIIM pecypc] /
httos //i0e.hse.ru/data/2020/07/17/1597041961/P11%20Y cniex%20kaxa0ro
%20pebenka.pdf

. IIpuka3z MunucrepctBa npocsemenust PO ot 27 uronsg 2022 r. N 629 «O06
yTBepxaeHun [lopsiaka opraHu3anuu M OCYIIECTBICHUS 00pa3oBaTeNbHOM
JeSITEIbHOCTH 110 JIOMOJHUTEIBHBIM 00IIe00pa30BaTeIbHBIM MTPOrPaMMaM»»
(01.03.2023 r) — [DJ1eKTpOHHBIM pecypc] /
http://publication.pravo.gov.ru/Document/View/0001202209270013

. Canutapuble mnpaBuna 2.43648-20 «CaHUTapHO-3MUAEMUAOIOTUYECKUE
TpeOOBaHMS K OpraHu3alusM BOCHUTaHUS W OOy4YeHHUs, OTAbIXa U
O37IOPOBJICHUSI JIeTed U MOJOAEKW» — [DnekTpoHHbIM pecypc] /
https://www.garant.ru/products/ipo/prime/doc/74993644/

. [lucemo MunoOpnayku Poccun ot 18.11.2015r. Ne 09-3242 «O
HaIpaBJICHUU uHopManm» — [DneKTpOHHBIN pecypc] /
https://mosmetod.ru/metodicheskoe-prostranstvo/dopolnitelnoe-
obrazovanie/normativnye-dokumenty/3242-0t-18-11-2015-trebovaniya-k-

programmav-dop.html

. Konuenuus pa3zBuTusi JOMOJHUTEIBHOTO oOpa3oBanus nereit no 2030 rona

[DJ1eKTPOHHBIIM pecypc] /

httD //static.government.ru/media/files/3fIgkklAJ2ENBbCFVEKA3cTOsiypi
cBo.pdf

. Pacnopskenue IlpaButensctBa P® or 31.03.2022 1. Ne 678-p-
[DJIEKTPOHHBIH pecypc] /
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obOpazoBaTenbHBIX pecypcoB http://school- collection.edu.ru/
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. DJeKTpoHHBIE 00pa3oBaTeNbHBIE pecypchl Katajgora denepanbHOTO IIEHTpa
nH(pOopMaIIMOHHO-00pa30BaTeNIbHBIX pecypcoB http://fcior.edu.ru/

. Caiit mist oOy4Jaromuxcs U npenojasareneit puszuku. Ha caiite pa3menieHbl
y4eOHUKN Gu3uku 11 7, 8 U 9 kiaccoB, COOPHUKH BOMPOCOB W 3a/ay, TECTHI,
ONMHCaHUs JIA0OpaTOPHBIX paboT. Yuwrtens 3aech HAWAYT 0030pbl ydeOHOU
JTUTEpaTyphl, TEMAaTHYECKHE W TIOYPOYHBIE IUIAHBI, METOJUYECKHE pPa3paOOTKH.
Nmeetcs Taxoke MUCKYCCUOHHBIN Ki1y0 http: /www. fizika.ru /

. OOpazoBatenbHbld  TOpTann  (umeercss  pasgen  «MHpopmannoHHbIE
TEXHOJIOTUH B 1IKoJie»)http: // www.uroki.ru /

. Hcnonp3oBanne MHGOPMAIIMOHHBIX TEXHOJOTHA B MPENOIaBaHUK (DU3UKH.

Marepuansl (B ToM uyucie Bujeo3anucu) cemuHapa B PAO mo mpobieme

WCIIOJIb30BaHUSI WH(GOPMAIIMOHHBIX TEXHOJIOTMH B TpernojaBaHud  (HU3UKH.

Conepxut Kak oOIue JOKIaIbl, TaK M JTOKJIAIbl 0 KOHKPETHBIX nmporpamMMax
u WHTEpHEeT-pecypcax. http: //ioso.ru/ts/archive/physic.htm

. Jlabopatopuss o0yuenuss ¢usuke u acrpoHomun (JIOGuA MOCO PAO).
Marepuanbl 1Mo cTaHgapTaM W y4eOHHKaM JiJIi OCHOBHOM W TIOJHOM CpenHen
mkosIbLhttp://physics.ioso.iip.net/index.htm
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Kanennapuvblii ydyeOHb1i rpaguk

ITpunoxenue Nel

Ne m\nm Mecsi Yucao, ®opma KouunuyectBo Tema Mecto ®opMa KOHTPOJIS
BpeEMs MpOBEACHUS qacoB NMPpOBEACHUSA
NMPpOBEACHUSA 3aHATUA
3AHATUA

1. CCHTH6pL VYV CTHBI oTpoc. 1 Beeaenue. Uuctpykrax no OT Kabuner CobecemoBanue

2. CeHTﬂﬁpL IIpakTukym 1 Cosznanue npeseHtanuu «dPusnka Kabuner [IpesenTanus
OCCHBIO»

3. CeHT;IﬁpB CemuHap 1 3araj0uyHoe BEIICCTBO — BOJIa Kabuner CobecenoBanme

4. CeHTs0pb CemuHap 1 Ponb BoIBI B )KU3HU YENIOBEKA Kabunet CobecenoBanune

5. CeHTSI6pB IIpakTukym 1 UccnenoBanue «IIpobriema Kabuuer OTYéT O BBIMOJTHECHUHT
MMUTHEBOM BOJIBI HA 3eMJIC U B WCCIIETIOBaHMS
cene [TokpoBckoe»

6. CeHTﬂﬁpL Jlekmus 1 MexaHuuecKoe IBHKCHHE Kabuner YcTHbIl onpoc

7. CeHTs0pb CemuHap 1 Jemxenne 3emun Bokpyr CoitHIa Kabunert CobecemoBaHue

8. CeHTs0pb Jlexuus 1 Cuna. Kabuner YcTHbIl onpoc

9. CeHTs0pb [IpakTukym 1 ITpakTudeckas pabora Kabunert OTYéT 0 BBIMOJIHCHUU
«I110THOCTD MPHPOTHBIX WCCIIeTOBAHMS
MaTepHaIOB

10. CeHTsl6pB Jlexkus 1 3BYK ¥ HICTOYHHUKH 3BYKa B Kabuuer YcrHbii onpoc
MIPUPOJIC U TEXHUKE

11. CeHTSI6pL CemuHap 1 Ponb 3ByKa B )KH3HM UeoBeKa Kabuner CobecenoBanmne




12. OKT}I6pL CemuHap 3HaueHHe 3ByKa T oOuTaTenen Kabuner CobecenoBanue
IPUPOABI

13. OKT}I6pL Ha6monenue ITo3HaBarenbHas mporyJka Kabunet OTY€T O BBHIIOJIHEHUHU
«/I3yueHue 3ByKOB NTHI] U HAOIOACHUS
JKUBOTHBIX. »

14. OkT10ph CemuHap Temneparypa. TepMmoMeTpHI. KaOuner Buxkropuna

15. OKT$I6pL CemuHap BuyTtpennss aHeprus. Kabuner CobecenoBanue

16. OkT0ph Jlexmus Tennonposoanocts. Konsekuusi. KaOuner TectupoBanue
Wzmygenne.

17. OxTs0pH CemuHap VenpHas TEII0EMKOCTb. Kabunert CobecemoBanue

18. OKTS0pb Becena KonuuecTBo TemnoTsl. Kabuner VYcTHbIl onpoc

19. OxkT0ph IIpakTukym Ilo3HaBarenbHAas IPOTYJIKA. Kaouner OTYET O BBITTOJIHEHUH
M3mepeHue TemnepaTypsl B HCCIIEIOBaHMS
IIOMCUICHWH, HA YJIMIIC, B IIOYBEC.

20. Hos6ps IIpakTukym [IpaxkTuyeckas pabora Kaounet OT4€T O BBIIOJIHEHUH
«/3mepenne Temmneparypsl B paboThI
Pa3HbIX MOMCHICHUAX U Ha
YIIULIE»

21. Hos6ps Bbecena 3uMa Kak Bpems roja. Kabuner YcTHbIl onpoc

22. Hog6p1, Jlexums YT0 MpOUCXOIUT C BOAOU 3UMOI KaoOuner TectupoBanue

23. Hos6ps Bbecena IIpomep3anue rpyHta Kaouner Bukropuna

24. Hos6pp Ha6monenue ITo3HaBareabHas mporyJka Kabouner OTY€T O BBIOJIHEHUHU
«Cwer. JI€n. ViccnenoBanue HAOIOACHUS
CJIOUCTON CTPYKTYPbI CHEKHOTO
TIOKPOBa»

25. Hos6ps Jlexmus CTpoeHHE COTHEUHON CHCTEMBI KaOuner YcrHbIl onpoc

26. H0;I6pb Jlexnus [IaneTs! 3¢eMHOM TPYIIIEL. Kabounet YcTHBI onpoc

IInaneTrsl TUraHTEL
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27. Jexabpb Jlexmus CrytHuku. JlyHa-ecTeCTBEHHBIN Kaounet VYcTHBIi onpoc
CITYTHUK 3eMIIH

28. I[eKaﬁpL Ha6monenue HabmoneHue 3a 3BE31HBIM Kabunet OTY€T O BBHIIOJIHEHUHU
HEOOM. HaOJIIOIEHHS

29. Jlexabpb becena [JaBnenue TBEPABIX TEIN. Kabunet YerHblii onpoc

30. Jexabpb Jlexuus JlaBieHue B )KUAKOCTU U rase. Kaounet TectupoBanue
3axoH Ilackans.

31. I[eKa6pL Becena TI'mppaBnuueckue u Kabuner VYcrHbll onpoc
MMHEBMATUYECKUE MAIIIUHBL.

32. I[eKa6pL IIpakTuxkym [paktnueckas padbora Kaounet OT4éT O BBHINOJIHEHUU
«3mepennst armochepHoro paboTsl
JIABJICHMSI B IIKOJIC U HA YJIHILIEY.

33. I[eKaﬁpL Jlexuus duznyecKue sIBICHUS BECHOMN Kabuner YerHblii onpoc

34, HHBapI) Jlexums Becennue maBoaku u Kabuner YcrHbii onpoc
HABOJIHCHHS.

35. SAuBapp Jlexuus Tyman. Kaounet YerHbli onpoc

36. SAuBapp OnbITHI Omneitel «HccnenoBanue Kabunet OTY€T O BBHIIOJIHEHUHU
MIPOLIECCOB TASIHUSI CHETA U JIbJA, OIBITOB
HU3MEPEHUE TEMIIEPATYPhL».

37. SHBapb Jlexmus Mexanndeckne KoieOaHus u KaoOuner YcrHbil onpoc
BOJIHBI

38. SluBapn Becena ONeKTpOMarHuTHBIE KoJeOaHus 1 Kabunert YcTHBIH oTpoc
BOJIHBI

39, SuBapb Jlekus KonebareapHbIC CHCTEMBI. Kabuner TecrupoBanue
KonebareapHbIi KOHTYP

40. ®deBpaib IIpakTukym IIpoexT-nuccaenoBanue Kaounet 3anura npoeKTa
«M3y4eHune xoneOaHMii
MPY>KUHHOTO U MaTEMaTHYECKOTO
MasTHUKOBY»

41. depanb Becena DNeKTpUUECKUe SBICHUS Kabuner YcTHbll onpoc

42. deppaib Jlekus ONEeKTpUIECKUi TOK. AMIIEPMETP. Kabunert YcTHBIH onpoc

DNEKTPUIECKOE HAMPSKEHHE.
BoasT™meTp.
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43, ®deBpaiib [IpakTukym DNEeKTpUUecKoe COMPOTUBIICHHE. Kabuner TecTupoBanue
Owmmetp. Pacuér conpoTuBiieHus.

44, ®deBpasib [IpakTukym CriocoObI coeTUHEHUS Kabuner COopka cxem
MOTPEOUTENECH ANMEKTPHICCKOTO
TOKA.

45, CDeBpan}, HccnenoBanme [IpoexT-nuccaenoBanue KaOuner 3amura npoeKTa
«OKOHOMHS AIIEKTPOIHESPTUI.

46. derpaib Jlexuus Hcrounuku cera. Kaounet YerHblii onpoc
PacnipocTpaHenue cBeTa

47. deBpanb Becena OO6pa3zoBaHuEe TCHU U MOy TCHH Kabunert YcTHBIH onpoc

48. Mapr [IpakTukym OTpaxkeHue U MpesioMIIeHUE Kabuner YcTHbIl onpoc
cBeTa

49, Maprt Jlexuus OnTryeckue mpuOOpEL. Kabouner TecTupoBanue

50. Mapt HccnenoBanue HccnenoBanne «CBET B KU3HH Kabunert OTYéT O BBIMOJIHECHUHU
JKUBOTHBIX U YEIIOBEKAY, HCCIICIOBaHUSA
«ITepcrieKTUBHI UCTIOIH30BAHHUS
CBETOBOW SHEPTHUIY.

51. Mapr Jlexnus JocTrxkeHus ¥ NepCreKTUBbI Kaounet YcTHbIi onpoc
COBPEMEHHOM KOCMOHABTHKH.

52. Maprt Becena CoBpeMeHHEBIE TPUOOPHI IS Kabuner YcTHbIl onpoc
HCCIeI0BAaHUSI KOCMHUYECKOTO
MIPOCTPAHCTBA

53. Anpenb Bbecena [onére! Ha Jlyny KabOuner VYerHsblil onpoc

54. Anpenb Jlekmus MexayHapoaHoe Kabuner YcTHBIH onpoc
COTPYJIHUYECTBO B OCBOCHUHU
KocMoca

55. Anpenb HccnenoBanue IIpoexrt-uccnenoanue «Mcropus Kabuner 3amura mpoeKTa
KOCMOHaBTHKH»

56. Anpenb Jlexmus MarnutHoe nosne. MctouyHuku Kaounet VYcTHbIif onpoc
MAarHUTHOTO TIOJISI

57. Anpenb Becena IIpumeHeHre MarHUTOB. Kabunet YerHblii onpoc

58. Arnpenb-mait Jlekmus MarHuTtHoOe 1oJie 3eMiiu Kabunert YcTHBIH onpoc
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59. Mait Jlexuus Maruutssie 0ypu. [lonspHsie Kabuner YcTHbIl onpoc
CHUSIHUSL.

60. Mait Jlexuusi, ONbITHI Cuna Jlopenua Kabunet Buxkropuna

61. Maii IIpakTukym OMBITHI IO MATHETHU3MY . Kaouuer OTYET O BBINOJIHEHUU

OTIBITOB

62. Maii Jlexuus SnepHas u TepMmosiaepHas puznka Kaounet YerHbli onpoc

63. Jlexmus ®u3nKa 31eMEHTApHBIX YaCTHI] Kabunet YcerHblit onpoc

64. becena Hanomatepuainst Kaounet YcrHbIi onpoc

65. Koncynpranus Hanoskonomuka KaOuner Buxkropuna

66. HccnenoBanue IIpoexts! «MccnenoBanus Kabuuer 3amura npoekTa
COBpeMEHHOM (hu3uku"

67. Jlexmus Jlero xax Bpems roja Kaouner VYcTHbIif onpoc

68. Bbecena ComnHire 1eToM KaoOuner YcrHbll onpoc

69. becena Pacrenust u HaceKOMbIE JIETOM Kabuner YcTHbIN onpoc

70. IIpakTukym M3roroeneHue caMoenbHbIX Kaouner Kaptuna

kapThH «DU3MKa B BECENBIX
KapTUHKax»

30



IIpunoxenue 2.

3AJTAYMH.

1. Kto ObicTpee mepemernaeTcss - aWcT WIM IMOYTOBBIA ronyon? CKOpoOCTh
nosieta aucta 60 km/4, a Toay6s - 17 m/c.

2. «Jletyuas pp16a», KOTOpast BOOUTCS B TPOIMMUECKHUX BOJAX, MOXKET JIETETh J10
150 M. CKkOIBKO BpEMEHU OBIBAET OHA B IOJIETE, €CIH JIETUT CO CKOPOCThIO 25
KM/4?

3. Kera 3a cyrku npoxoaut BBepx 1no Amypy 50 kM. Onpenenute CpeaHioo
CKOPOCTB €€ JBUKECHU.

4. C nomo1po J0XKIeMepa ONpeeTuIn, YTO BBICOTA CJIOS BBIMABIITUX OCAIKOB
paBHa 6 MM. CKOJIBKO BOJBI (IT0 Macce) BBINAJIO Ha IIomaau B 1 ra?

5. Bo Bpemsi ¢duszmueckoit paboThl cepilie 4yenoBeka cokpamaercs 150 pas B
MUHYTY. [Ipr KaXJI0M COKpallleHHd OHO COBEpIIAET padoTy, PAaBHYIO TMOJHSITHIO
rpy3a maccoi 0,5 kr Ha BbeicoTy 0,4 M. Omnpenenutre MOIIHOCTb, Pa3BUBAIOILYIO
cepaLeM.

6. Campble ObICTpBIE OETYHBI TPEOI0JIEBAIOT MAPA(OHCKYIO TUCTAHLHUIO B 42 KM
195 M moutu 3a 2 yaca. A3MaTCKUE JAMKUE OCIbI OKa3aJduch Obl y 1enu uepes 45
MUHYT. Kakyro CpelHIOI0 CKOPOCTh OHH Pa3BUBAIOT?

7. I'enapapl - yemnuoHsl o 6ery. OHU MOTYT GexaThb co CKopocThio 110 xkm/4.
U takyro cKOpoCTh OHU BbIJIEPKUBAIOT Ha oTpe3ke 300 M. A CKOJIbKO BpeMeHU?

<—.‘ Campble OBICTpBIE HAaceKOMBIE - CTpeko3bl. Ux ckopocTs moutu 60 km/d.
CKOJBKO MPOJIETUT CTPEKO3a 3a | MUHYTY?

L Camast ObicTpast Oeratomiast ntuia - crpayc. Ckopocts ctpayca 10 70 km/d.
Kpome Toro 310 BeiHOCTMBAs nTUA. CKOIBKO MPOOESKUT cTpayc 3a 30 MUHYT?

10. Kamanor cmocobGeHn mnorpyxatbcss B Boay Ha rinyouny 3000 m. Kakoe
JaBJICHWE Ha TaKoW TiryOuHe?

11.  CaMoe MeJTUTCIIPHOE JKUBOTHOE - 3TO yJInuTKa. CKOPOCTh €€ MmepeBMKEHUS
5 m/4. CKOJIbKO BPEMEHH €l TTOHAJO0OUThCS, YTO OBl MPEOAO0JIETh pacCTOSHUE B 1
KM?

12.  CampbIii OOJTBIIION BEC, KOTOPBIN MOJHUMAET YeToBeK - 0koio 260 kr. Kakyto
paboTy coBepIlIaeT OH MPHU MOABEME HA BBICOTY 2,5 M?
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13.  IlImmmnan3e nmeet maccy okotio 45 kr. Kakos e€ Bec?

BHKTOPHHA.

1. Kak 00BsCHUTD, YTO MYXH JIETKO TIEPEMEIIAIOTCS 10 MOTOJKY U HE MaJaroT
BHU3?

2. [Touemy KOHBKOOEXKITY JIETKO KaTaeTCs IO JIbITY?

3. Bogopocnn umeror wmarkuii crebenb. Kak ¢uszmka MoxeT OOBSICHUTH
CTpoeHHE Bogopociei? (1eHCTBHE BHITAIKWBAIOUICH CHUIIbI JIJIS

HOJAACPIKAHUA [zaCTeHI/Iﬁ B BCPTHUKAJILHOM IIOJOKCHHWKW MCHBLIIC B BOJAC, YCM B
BO3J1VXE).

4. Pebsita mompocuiaum MOPSKOB pPBIOOJOBEUKOW (DIOTHIMHM NPUBE3TH IS
IIKOJIBHOIO aKBapHMyMa HECKOJIbKO TIIyOOKOBOAHBIX pblO. BbimosHuma am 3ta
npocbba?

5. ITouemy B MOPCKO#1 My4rHE BCErAa XOJIOIHO?

6. [Touemy TpyaHO TNHTHh W3 ONPOKHHYTOH OYTBUIKH, KOTJa €€ TOPJIBIIIKO
IJIOTHO OXBayeHO T'yOaMH.

7. Cobaka, mormiaBaB B BOJI€, BCTPSIXHBAeTCs, OCBOOOXKAasch OT Biaru. Ha
KaKoM (DH3UYECKOM SIBJICHHHM OCHOBAHO 3TO JACHCTBHUE )KUBOTHOTO?

<—.' BcnomuuTe n3BecTHy10 cka3Ky «Penka». Kakue cuibl yiepKuBaroT penky B
3emuie? (CHIIbI TPEHUS KOPHEIUIO A O TIOUBY).

L PuIOBI-TpHIIMNIANbl  UMEIOT KapMaHBI-MPUCOCKUA, OOBEM KOTOPBIX MOXKET
MeHsATbes. [loueMy TpynHo pbeiOy OTOpBaTh OT MOBEPXHOCTH, K KOTOPOM OHAa
«mpunenuiaacky (€CIM OTPbIBATh PbIOY OT MOBEPXHOCTU, OO0BEM KapMaHOB
YBEIMYMBACTCS, JABICHHE B HUX YMEHBINAETCS, BHEIIHEE JIaBJICHUE CHUIIbHEE

HMPUKHUMACT ITPHUCOCKY ).

10.  IloueMy B Mope sierue aep>kaThbCsa Ha BOJIE, YEM B peke?

11.  Jlng 4ero mpu BBINOJHEHWW YNPa)XHEHWW Ha CHapsAax JIAJOHM HATHPAIOT
MarHe3ued, moAOWBHI - KaHU(oJbO? (NI YBEJIWYCHHS CWJIbl _TPEHUS,
YMCHBIIIEHUS CKOJIbKEHUS).
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12.  IloueMy BBIHYTYIO U3 BOJBI PHIOY TPYIHO YAEPKATh B PyKax?

13.  IloueMy BBICOKO B ropax J€MCTBHE CYCTAaBOB YEJIOBEKA HAPYILIAIOTCS, JETKO
nojiBepraloTcs BbIBUXaM? (C YMEHbIIEHHMEM aTMOC(HEpPHOro JIaBJICHHS CBS3b

MEXIY KOCTSIMH B CYCTaBE€ YMEHBIIAETCH).
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