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MNOACHUTEJIBbHAS 3AIINCKA

XKusas npupona, Kak T€HHUAJIbHBIH KOHCTPYKTOP, WHXKEHEP, XYNOKHUK U BEIUKUHN
CTPOMTEIIb, CITy’KUJIa YEIOBEKY UICTOYHUKOM BJIOXHOBEHHS B €TI0 CTPEMJICHUH K HAYYHOMY U
TEXHHUYECKOMY Tmporpeccy. Bo3HHKHOBeHHE >XM3HH U (DPYHKIMOHHUPOBAHUE IKUBBIX
OpPraHU3MOB OOYCIIOBJIEHBI €CTECTBEHHBIMU 3aKOHaMU. [1o3HaHME ATHX 3aKOHOB MO3BOJIAET
HE TOJIKO COCTaBUTh TOUHYIO KAPTUHY MHUpA, HO U MCIOJIb30BaTh UX AJI MPAKTUUYECKUX
neneil. Crneunduyeckas 4epra COBPEMEHHOTO dTama OCBOCHHsS (OPM >KUBOM MPUPOJIHI B
IPEIMETHOM MHpE 3aKIH0YaeTcs B TOM, YTO, HA4aB C M3Y4YEHHUs BHEIIHEH, Ha0r01aeMoil
CTOPOHBI TBOPEHUI MPUPOIBI, C KOMMMPOBAHUS TOTO, YTO OBLIO TOCTYITHO HETIOCPEICTBEHHO
CO3EpLIaHUI0, YETIOBEK B JAbHEHIIEM CTal BHHUKATh B CYIIHOCTh BEIIEH U TPOIECCOB
OKpY>KaIOIlIero MUpa, Hay4ymJcs BCKPbIBaTh UX IIyOOKHE B3aUMOCBSI3U, MIO3HABATH 3aKOHBI
TIPUPOIBI.

JKuBble cucTemMbl 3HAUUTEIHHO MHOT000pa3Hee U CII0KHEE TEXHUUYECKUX KOHCTPYKITHI.
buonoruueckue Qopmbl 4acTo HE MOTYT OBITh pacCuMTaHbl M3-3a HUX HEOObIYaWHOM
CJIOKHOCTH. TaifHbI MPOUCXOMIINX B HUX )KU3HEHHBIX MPOIIECCOB, YCTPONCTBO U MPUHITUTIBI
(GYHKIIMOHUPOBAHMS MOKHO Y3HATh JIMIIb C TIOMOIIbIO HAOIOCHHM, OTIBITOB U U3MEPEHUIA.

HanpagjieHHOCTH IPOrpaMmbI

JononuurensHas — 001eoOpazoBaTenbHas oOLepa3BuBatonas nporpaMma « buonuka
UMEET ecmecmeeHHOHAYYHYI0 HanpasieHHOCMb TI03BOJISIET 00Y4arOIIUMCS TO3HAKOMUTHCS C
pa3Hoo0pa3reM >KUBOTHOTO M PACTUTEIHHOTO MHUpA, MPHPOAY KOTOPOTO HAM TMPEACTOUT
PacKpbITh C PU3NYECKON TOUKH 3PEHUSI.

B coBpeMeHHBIX TOPOJICKHX YCIOBHUAX JETH )KUBYT B MUPE DJIEKTPOHHBIX PUOOPOB U
00JBIINX CKOPOCTEH. B criy BO3pacTHBIX 0COOEHHOCTEN MIIaAIINE MKOIBHUKU MTPEIMETHO
BOCIPUHUMAIOT OKpYXKaloluid Mup, U mnporpamma «buoHuka» 1gaéT BO3MOXKHOCTb
pacIIMPHUTh U KOHKPETU3UPOBATh 3HAHUS 00 YHUKAIBHOCTH IPUPOIBI, 0COOCHHOCTSIX (PIIOPHI
U (ayHbl POJHOTO Kpas, CIIOCOOCTBYET BOCCTAaHOBJIEHHUIO TEX KOHTAaKTOB C MPHUPOJIOH,
KOTOpBIE€ MBI B MOCJIETHEE BPEMS BO MHOI'OM YTPATHIIH.

Opranu3zanus 3aHTHI
B nerckoe o0benuHeHne npuHuMaroTcs odyyatomuecs 8 -10 met. CoctaB rpynmsl -

12 4desioBeK.



Cpoxku peanusanuu nporpammsl: 1 rog o6ydyenus. LleseBas ayauropusi 6a30Boro

ypoBas: 8-10 ner.

IIpoxo/KuTENbHOCTh 3aHATHH. 3aHATUS OPOXOMAT 2 pa3a B HEACHI0 Mo 2

aKaIEeMUYECKHX Yaca, ¢ nepepslBOM 10 MUHYT KaKIbIH Yac.

TpynoemkocTs nporpammbl. 1 rog o0ydenus - 144 gaca B roj.

®opMa 3aHATHM — OYHAs, C BO3MOXHBIM IIPUMEHEHMEM JUCTAHLIHOHHBIX
00pa3oBaTEIbHBIX TEXHOJIOTH.

AKTyaJbHOCTh 00111€00pa30oBaTebHON  mporpamMmbl  «bHOHMKA» COCTOUT B
KOONEPUPOBAHNUN HAYAJIbHOW CTYNEHU IIKOJIBI C CUCTEMOM TOMOJHUTEIBHOTO 00pa30BaHus,
4TO JAET BO3MOXKHOCTH IO3TAllHOTO YIIIyOJIGHHWS M PAaCUIMPEHUs 3HAHUM yyaliuxcs o
ABJIEHUAX, TPOUCXOAIINX B KUBOW U HEKUBOM IPUPO/IE.

Leas nporpaMmmsl - POpMUPOBAHUE FIKOJIOTUUECKOM KYIbTYPhI JMYHOCTH, CO3JaHUE
YCIIOBUM JUIsl MOTHUBALIMM JIMYHOCTH K IO3HAHUIO SIBJICHUN XUBOM W HEKWBOW IPHUPOIBI,
OCO3HaHUE peOEHKOM LEHHOCTH, LIEIOCTHOCTH U MHOTO00pa3us OKPYKarolEero MUpa.

3amavyu nporpamMmbi:

-03HAKOMJICHHE C MPUMEHEHUEM (PU3NYECKUX METOJIOB MTPU U3yYEHUH OMOJIOTMYECKUX
ITPOLIECCOB;

-yrayOseHe U pacliupeHrne 3HAaHUN yJaIuXcs O SBJICHUAX, IPOUCXOIAIINX B )KUBOU
Y HEX)KMBOW MPUPOJIE;

-(opmMHupoBaHUE UHTEpECA K MPEAMETAM €CTECTBEHHO - HAYYHOI'O LIUKJIA, UCIIONIb3YS
pa3Ho00pa3Hble MPUEMBI 1€ATEIBLHOCTH;

-pa3BUTHE JIOTMYECKOTO MBIIUICHUSI, YMEHHE CAMOCTOSITENbHO (POPMYIUPOBATH
BBIBOJIbI, PA3BUBATh PEYb;

-pa3BUTUE BHUMATEIBHOCTU U CIIOCOOHOCTH OBICTPO NMPUHUMATH PEILICHUS U OTBEYATh
Ha BOIIPOCHI, YyBCTBA B3aUMOITOHUMAHUS ¥ B3aUMOITOMOIIH;

-BOCIIMTAHUE Yy YYaIUXCAd HHTEpeca K IPOUCXOXKACHUIO IPUPOAHBIX SBICHHM,
BOCIIMTAHUE IKOJOTHUECKON KYJIbTYPBHL.

IIporpamma «buOHMKa» 4Yepe3 MOBBILMICHHBIM HHTEpPEC JETed K COBPEMEHHBIM
TEXHUYECKUM OOBEKTaM JI0Ma, Ha YJIHIE, U UX H3y4YeHHE, OOpallaeT WX BHUMAHHUE Ha

OKPYXAIOIUA MUP, MOKa3bIBAET, YTO MPUPOJA - 3TO OECKOHEUHBIA OKPYXAIOIUNA MUDP U



YeJIOBEeKY HY)XHO yMETh HaWTH B Hell uH(pOpMaluio, mepepadoTaTh M HCIOJB30BATh B
onpeaenéHupIx nensax. OToéop coaepkanusi, METOI0B U (HOPM JIEATETHLHOCTH TPOU3BOIIICS
TakuM 00pa3oM, 4YTOOBI TPOIECC SKOJIOTMYECKOro OOpa3oBaHHUS COOTBETCTBOBANT Kak
BO3PACTHBIM OCOOECHHOCTSIM JIeTell M TMOAPOCTKOB, TaK W ICHUXOJOTMYECKOMY MPOLECCY
dbopMHUpOBaHHS y HUX SKOJIOTUYECKOTO CO3HAHMSL.

Wuterpanusi OMOJOTMYECKUX M (U3UYECKUX MPUPOJOBEIYECKUX 3HAHUM M HaéT
oOyJaromuMcsi MaTepuai, HEOOXOAUMBIM NIl I[EJIOCTHOTO W CHUCTEMHOTO BHJICHUS MUPA
IPUPOJIbI B €r0 BaXXKHEUIIUX B3auMOCBA3sX. OOywaromuecs JODKHBI 3HaTh, YTO HAY4HO-
TEXHUUYECKUW TMPOLecC MPOM30MEN Oiarogaps TEHUAJIbHBIM HICSIM, MOACMOTPEHHBIM

YEeJI0BEKOM Y TIPUPO/IBI.

Ilnanupyemble pe3yabTaThl

B pesynbrare peanmszamuu mporpaMMbl GOPMUPYETCsI CBOeOOpa3Hasi oOpa3oBaTebHas
cpena, ONarompusATCTBYIOIIAsS PAa3BUTHIO JIMYHOCTU. [IpakTWdyeckue HAaBBIKH W YMEHUS
BBIPAOATHIBAIOTCS B TIpollecce pa3pabOTKM W 3allUThl TBOPYECKUX TIPOCKTOB, Ha
1a00paTOPHO-TIPAKTUIECKUX 3aHATUAX. Ha 3aHATHSAX 00ydaronuecst He TOJIbKO 3HAKOMSITCS
C BHJIOBBIM Pa3HOOOpa3MeM pacTEHUH W KUBOTHBIX, HO W HAONIOAAIOT W OTIMYAIOT HMX
¢busnonoruyeckre 0COOCHHOCTH.

IIpenmeTHbIE pe3yJIbTATHI

OO6yuaronuecs OyayT 3HATh/TIOHUMATh:
-IPUYHHY CMEHY JHS U HOUH;
-[IPUCTIIOCOOJCHHOCTD KMBBIX OPraHU3MOB K M3MEHEHHUSM MOTOIHBIX YCIOBHIA;
-KaK pacTyT pacTCHUS;
-IIPUCTIOCOOJICHUS JIJIS TIOJETA Y MITHI] U HACCKOMBIX;
-CII0COOBI TIEPEIBIKCHHS MIICKOITHTAFOIIIHX
-KaK TUTaBarOT OOWTATEIIHN BOJIBL;
-peaKkTUBHOEC JIBIKCHHE B )KUBOH MPUPOJIC;
YMETh:
-ONIPEICIISITh BpEMsI CYTOK U BPeMs r0Jia;

-BJIMATH HAa UIBMCHCHHC OKpaca LIBETKA,



-0XapaKTEPHU30BaTh NOTOAY;
-OTJIMYaTh PACTEHUS PA3IUYHBIX KIMMATHUYECKUX MOSCOB;
-OIIPEAEIIATh CTOPOHBI CBETA;
MeranpeaMeTHbie pe3yJibTaThl
VYyamumecss CMOryT UCHOJIB30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IIPAKTUUYECKOM
JEATEIBbHOCTH U ITOBCEHEBHOM KU3HU:
-OIPEEIIATh BPEMS CYTOK M BpeMS TOJa;
-IIPEJCKA3bIBaTh MOTO1Y M0 U3MEHEHUSIM, IPOUCXOISIINX B IPUPOJE;
-0CO3HAaBaTh OMACHOCTH 3JIEKTPUYECKHUX TPUOOPOB;

-IIOHUMATh KaK BECTHU ce0s MpH Ipo3e.

2. ®OPMBI ATTECTAIIUU U OHEHOYHBIE MATEPUAJIbBI

DopMBbI KOHTPOJIS.

Peanmzauust nmporpammsl «buoHMKa» mpenrycMaTpuBaeT BXOAHYHO JHUATHOCTHUKY,
TEKYITUH KOHTPOJb, IPOMEKYTOUYHYIO M HTOTOBYIO aTTECTAIIO 00YyJIarOITUXCsl.

Bxonnass aumarHoctvika ocyulecTBisercss B (GopMme coOecenoBaHus. Tekyiiuii
KOHTpPOJIb: coOecenoBanue, Oecena. [IpomexxyTounast arrectamusi TpoOBOJUTCS B (opMax:
TecTUpoBaHus, Oecennl. MToromas arrectaius MPOBOAUTCA B (opmax TeCTUPOBAHMUS,
MPAKTUIECKON PabOTHI.

OOGyuaronMcsi, yCentHO OCBOMBIIUM NPOTrpaMMy U MPOILIEAINIUM aTTECTAllUI0 B
dbopme, MpPeayCMOTPEHHOM MPOTPAMMOM, BBIIACTCS CEPTU(DUKAT, TOATBEPIKITAFOIIHIA
OCBOEHHE MPOTPAMMBI.

OCHOBHBIM  MEXaHU3MOM  BBISBJICHUSI PE3YJIbTAaTOB BOCIUTAHHS  SIBIAETCS
IeIarornyeckoe HaOJIIoJeHHUE.

CpencTBa KOHTPOJIS.

KoHTposib ocBoeHHsi 00y4arolMMHUCS MPOrpPaMMbl  OCYILIECTBIIACTCS MYyTEM
OIICHUBAHUS CIEAYIOUIMX KPUTEPUEB (MTApaMETPOB):

- TEOpEeTHYECKHE 3HAHUS, IPEAYCMOTPEHHbIE TPOrPAMMON O0yUEHHUS;
- MPAKTUYECKUE YMEHUSI U HABBIKH, IPEYyCMOTPEHHbIC porpamMmoit

oOydeHus;



- BJAJICHUE METOJUKON HCCIIEI0BATENbCKON IEATEIHOCTH.
PesynbratuBHOCT 00yueHus nuddepeHuupyercs 1O TPEM YPOBHSIM
(HU3KHI1, CpEeIHUMN, BBICOKHIA).
[Ipu HU3KOM YpOBHE OCBOEHHSI IPOTrpaMMBbl y 00yHaroIIerocs:
- TpPaKTUYECKH  OTCYTCTBYIOT  3HaHMs 1O  pasjenaMm  OMOHUKH,
MIPEAYCMOTPEHHBIE TPOTPAMMON;

- OTCYTCTBYIOT YMEHHUS M HaBbIKM TI0 OHOHHMKE, TMPEAYCMOTPEHHBIC
IIPOrpaMMOW;

- OTCYTCTBYIOT 3HaHHUSA IO METOJMKE IPOBEIEHUS (PUINYECKUX HKCIIEPUMEHTOB,
HaBBIKM OpraHu3alMy HaOJIIOJEHUM, U yMeHHEe o0padaTbiBaTh W MPEACTABISATH
pe3ynbTaThl HMCCIEAOBAaHMW M HAOMIOACHWM B pamMKax, MPeJyCMOTPEHHBIX
nporpaMmoi 00y4eHus.

[Ipu cpegHEM ypOBHE OCBOEHHUS TPOTrPaMMBbl 00YUArOIIHIACS :

- BJajaeeT HaumOoJee BaXKHBIMU TEOPETHUUYECKMMHU 3HAHUSAMHU IO pasjeiamM OHOHHKH,
MPEAYCMOTPEHHBIMU MTPOTPAMMOI;

- OCBOWJI HambOoJjee BaKHbIE MPAKTUYECKUE YMEHHUS M HABBIKU MO pa3jenaM OMOHUKH,
MPEAYCMOTPEHHBIM MTPOTPAMMON;

- BJIQJICET OCHOBHBIMU 3HAHUSIMU [0 METOJUKE TPOBEICHUA (PUINYECKHUX
AKCIIEPUMEHTOB, UMEET HABBIKM OPraHU3allMU UCCIEIO0BAaHUW HAONIOACHUM, yMEeT
IrpaMOTHO 00pabaThIBaTh U MPEACTABIIATH PE3yIbTaThl HccleqoBaHui. [Ipu BeICOKOM
YPOBHE OCBOEHUS MTPOTrpaMMbl 00YUaIOIIUNCS

- OTJIMYHO BIAJCEeT 3HAHUSAMH 10 pasaeiaM OWOHUKH, MPEeIyCMOTPEHHBIM
IIPOTPaMMON;

- B COBEPIICHCTBE OCBOMJI OOJIBIIIYIO YaCTh YMEHUN U HABBIKOB 10 pa3enaM OMOHUKH,
IIPEAYCMOTPEHHBIM ITPOTrPaAMMOI;

- B COBEpIIEHCTBE BJIAJICET METOJAMKON MpPOBEIEHUS (PUINYECKUX SKCIIEPUMEHTOB,
MMeEeT HaBBbIKM OpPTraHU3allMK UCCIIeI0BaHUI 1 yMeeT 00padaTbiBaTh U MPEIACTABIATD
pe3ysIbTaThl  HMCCIENOBAaHUM, CIOCOOEH ¢ IOMOLIBI0 Iefarora IMpOBECTH

HCCIICA0BAHMA U ITOATOTOBUTL PE3YJIbTAThI X K IIPEACTABIICHHUIO.

3. COILEPXKXAHUE ITPOI'PAMMBI



Y4eOHO-TEMATHYECKUH TIJIAH

Nen/ KonuyecTBo yacos ®opmbl
Tema 3ansaTHUA
I BCEro | TeOpHUs MpPaKTHKa aTTeCTAlluH
BBognoe 3anstue. TexHuka
6e3onacHocTH. O3HAKOMIICHHE C
IUIaHOM palbOThl HA TEKYLIMMA
yeOHBIM TOJ, C IpaBUJIAMH
1Y o P 2 1 1 Oecena
TEeXHUKHU 0€30MacHOCTH u
noBeneHus. [loueMmy denmoBek
JOJDKEH 00JajaTh 3HAHUSAMH 00
OKpyXaronien cpejne?
OceHHue U3MeHEHHS B PUPOE
becena, onpoc
2 | buoput™mbl mpupo bl 4 1 3 Ad, OTIpac,
TECTUPOBAHUE
becena, onpoc
3 | CoyiHeuHBIC U TYHHBIC 3aTMEHUS 4 2 2 714, OTIpoc,
TECTHPOBAHUE
4 Bnusitnue MOpCKUX T€UeHUH HA 4 1 3 Oecena, omnpoc,
KJIUMaT ¥ )KU3Hb Ha 3emiie TECTHPOBAHUE
Oecena, ompoc
5 | Murpanuu HaCeKOMBIX U NITHUI] 2 1 1 718, OTIPOc,
TECTHPOBAHUE
. becena, onpoc
6 | CexkpeTHBIN «KOMITac» y MTHUIL 4 2 2 714, OTpoc,
TECTUPOBAHUE
7 WNuxenepHoe penieHue 2 1 1 Oecena, onpoc,
Jleonapno na Bunuu TECTUPOBAHUE
8 «COBBI» M <GKaBOPOHKN» CPEIH 9 1 1 becena, omnpoc,
JOAEU TECTUPOBAHUE
Oecena, ompoc
9 | LIBeTouyHbIC Yachl 2 1 1 /18, oTpac,
TECTHPOBAHUE
10 MoryT i pacTeHUS U3MCHSTh 5 1 1 Oecena, omnpoc,
CBOE T10BecHuE? TECTUPOBAHUE
becena, onpoc
11 | 3MeHeHne OKpacKH JIMCThEB 4 1 3 Ad, OTIpac,
TECTUPOBAHUE
becena, ompoc
12 | dotocunTe3 4 2 2 A1d, OTpoc,
TECTHPOBAHUE
becena, ompoc
13 | IToueMy uc4e3ar0T JTUCTHA? 4 2 2 Ad, OTIpac,
TECTHPOBAHUE
. becena, omnpoc
14 | «3enénas» apxuTeKTypa AepeBa 2 1 1 Ad, OTIpac,
TECTUPOBAHUE
becena, omnpoc
15 | J)KuBble CHHONITUKH 4 2 2 A1d, oTpac,

TCCTUPOBAHUC




16

CraTtudeckoe 3J1eKTpUYECTBO B
XOJIOJIHYIO CYXYIO IOro/1y

becena, omnpoc,
TECTUPOBAHUE

Ha0sron1eHust 32 npupo0il 3UuMoi

17

Kpucrammsanusa kak nporecc

Oecena, omnpoc,
TECTUPOBAHUE

18

Bausane coimu v mecka Ha e

becena, omnpoc,
TECTUPOBAHUE

19

Jlecybnumanus uinu
00pa30BaHUE CHE)KMHOK

becena, omnpoc,
TECTUPOBAHUE

20

DOpMBI CHEKMHOK

Oecena, ornpoc,
TECTUPOBAHHUE

21

CHeXHOE 0JIeSII0

Oecena, ornpoc,
TECTUPOBAHUE

22

CBOMCTBO BOJIbI, HE JIAIOIICe
BOJIOEMY MIPOMEP3HYTH A0 JHA

Oecena, ornpoc,
TECTUPOBAHUE

23

3UMOBKa ITOJBOTHBIX
oburareneu

Oecena, omnpoc,
TECTUPOBAHHUE

24

IIpaBna o xupe. [louemy yTku
HE HaMOKaroT?

Oecena, omnpoc,
TECTUPOBaHUE

25

3UMHHI COH Jieca

Oecena, omnpoc,
TECTUPOBAHUE

26

Kak pacTenus u )KUBOTHBIE
UCIIOJIB3YIOT BOCK

Oecena, ornpoc,
TECTUPOBAHHUE

27

XBOWHBIN IOKTOP

Oecena, ompoc,
TECTUPOBaHHUE

Bece

HHee MPo0Y KIAeHUue MPUPOAbI

28

’KUBOTHBIX BECHOM

Bueminee HU3MCHCHHC JUKHNX

Oecena, omnpoc,
TECTUPOBAHUE

29

Becennuit 10x1b

Oecena, ompoc,
TECTUPOBAHHUE

30

Kpyrosopot Boabl B ipupoie

Oecena, omnpoc,
TECTUPOBAHUE

31

Bonsinas mienka

Oecena, omnpoc,
TECTUPOBAHHUE

32

dopma Karum

becena, omnpoc,
TECTUPOBAHUE

33

[InaBanue Ten. «Kopona

Apxumen»

51

becena, ornpoc,
TECTUPOBAHUE




Oecemma, onpoc
34 | Kakag Boja jerue? 4 2 2 Ad, Olpoc,
TECTUPOBAHUE
Oecema, onpoc
35 | JlaBneHue Ha TiTyOUHE 2 1 1 A1d, OTpOc,
TECTUPOBAHUE
Oecena, omnpoc,

36 | Boansie oourarenu 2 1 1 A4, oTp
TECTUPOBAHUE
. Oecema, opoc
37 | 3eMJIsl — TUTAHTCKUHA MAarHuT 4 2 2 A, OTpoc,
TECTUPOBAHUE
Oecema, onpoc
38 | Atmocdepa 2 1 1 Ad, OTpOc,
TECTUPOBAHUE
o Oecema, onpoc
39 | Bo3aymnsiii mpecc 2 1 1 714, OTIpoc,
TECTUPOBAHUE
Oecena, onpoc,

40 | BerpoykazaTenn 4 2 2 A P
TECTUPOBAHUE
. Oecemxa, onpoc
41 | Bo3ayuHsblil map-MOHT01b(pbep 4 2 2 A8, OTIPOc,
TECTUPOBAHUE
Oecema, onpoc
42 | Jlecubie GuiIbTphI 3eMiu 4 2 2 714, OTpoc,
TECTUPOBAHUE
43 DKOJIOTHYECKHE 3HAHMS -TyTh K 9 1 1 Oecena, ornpoc,
IUBWIN3ALAU TECTHPOBAHUE
Oecema, onpoc
44 | Dueprusa CouHila 2 1 1 /14, OTpoc,
TECTHPOBAHUE
Oecema, onpoc
45 | Bousuaue CoJiHIa HA YeIoBeKa 4 3 1 714, OTpoc,
TECTUPOBAHUE

Nrorosoe 3angaTHE

Oecena

46 | Macrepckasi Ipupoibl 2 1 1 74,
TECTHPOBAHUE

UTOT'O 144 72 72

Conep:xanne y4eOHO-TEeMATHYECKOI0 MJIAHA

1. BBoaHoe 3aHgaTHE - 2 Yaca.




Teopemuueckas uacms: AnkeTupoBanue odOyyaronuxcsa. O3HaKOMIIEHUE C TUIAHOM PabOThI
Ha TEKyIIM y4eOHBIH roj, ¢ IpaBUIaMU TEXHUKH O€30MacHOCTH W noBeneHus. [louemy
4eJI0BEK JOJDKEH 00J1a1aTh 3HAHUAMHU 00 OKpyXkatouiei cpene?

2. OceHHHe U3MeHEeHHs B puUpoje - 46 4yacos..

Teopemuueckasa uwacms: buoputMsl pupoasl. COJIHEUHBIE U JIyHHBIE 3aTMEHUA. BnusHue
MOPCKHMX TEUEHHMI Ha KJINMAT U KU3Hb Ha 3emiie. Murpannn HaceKOMbIX ¥ NTUL. CeKpeTHBIN
«xkomnacy y ntull. UnxenepHoe pemenue Jleonapno na Bunuu. «CoBb» U «KaBOPOHKH»
cpenn mofed. lIBerounsle yacel. MOryT 1M pacTeHHs HM3MEHATH CBOE IOBeJcHUE?
N3menenne okpackn maucteeB. DorocuHTre3. [louemy wucuesaror smcThaA? «3ey€HASNN
apxuTeKTypa nepesa. JKupble CHHONTHKU. CTaTUYECKOE DNEKTPUYECTBO B XOJIOJHYIO CYXYHO
IIOroy.

lIpaxmuueckas yacmy: [IpudrHa CMEHBI BpEMEHH CYTOK M TOJOBOE U3MEHEHHUS KJIMMaTa Ha
3emute. Kak momyuuTe Mopckyro Boxy. Crenail komIlac» - OINBIT ¢ HaMarHUYMBaHUEM
ctpenku. Tect «Omnpenenenue OMOpUTMOB. BHemiHee CTpOEHHs JIMCTOBOW IJIACTUHKH
KOMHATHBIX pacTeHui. [loyioxkeHne nMcTheB KOMHATHBIX PACTEHUH MO HAIIPABIICHUIO K OKHY.
ApXHUTEKTypa CTpoeHus cTeOst pacTeHui. Pa3uunHble BUIBI KOHCTPYKIIUN CTBOJIA JIepeBa.
BHemnero crpoeHus JIMCTOBOW IUIACTUHKU. BIMsHUE COMHEYHOrO CBETA HA LIBET JIMCTHEB.
IIpoBepuTh JOCTOBEPHOCTh NPHUMET, CBS3aHHBIX C HaceKOMbIMU. COCHOBasl IIMILKa-
MPUPOIHBIA TUTPOMETP. 3apsHKECHHBIC YaCTHLIBI.

3. Haburonenus 3a npupoaoii 3umoii -40 yacos.

Teopemuueckaa yacme: Kpucraumsanus Kak Iporecc. BimsHue conu U necka Ha Jen.
HecyOnumanus unu oOpazoBaHue CHEXMHOK. Dopmbl cHekMHOK. CHEXHOE OJIeso.
CBOHCTBO BOJIbI, HE JalOlIEe BOJAOEMY NPOMEP3HYTh OO JAHA. 3UMOBKA MOABOIHBIX
obutateneit. [IpaBna o xxupe. [louemy yTku He HamokatoT? 3uMHU coH Jeca. Kak pactenus
Y JKUBOTHBIE UCITOJIb3YIOT BOCK. XBOHUHBIN JOKTOP.

Ilpakmuueckas uacms: OOpazoBanue uHes B OaHke. TemmooOMeH Yy IKHUBOTHBIX.
N3roroBnenne cHexxMHOK. CKoJbKO Bo3ayxa B cHere? dopma kamm B Macie. OmbITHI €
IUTABAaHUEM TEIN B BOJE.

4. BeceHHee npo0y:KIeHue MPUPOABI -54 yaca.



Teopemuueckas ywacms: BHENlIHEE N3MEHEHNUE NTUKHUX )KUBOTHBIX BECHOW. BeCEHHMI NOXKb.
Kpyrosopor Boas! B npupozne. Boasnas menka. @opma kamu. [lnasanue ren. «Kopona u
Apxumen». Kakas Boma nerue? JlaBnenue Ha riryOuHe. Bomgubie oOurtarenu. 3emus —
TUTaHTCKUH MarHuT. ATMocdepa. Bo3aymasiii mpecc. Betpoykaszarenu. Bo3aymiHerit map-
MOHTOIbGbEp. JlecHble GUIBTPHI 3eMiId. DKOJIOTHYECKUE 3HAHUA -MYTh K IUBUIIU3AIIMH.
Oneprust Connua. Biousinue CoJiHila Ha 4YeT0BeKa.

Ilpaxmuueckas uyacmov. Kpyrosopor Boasl. IlmaBanue urosnku B Boue. [IpoBepka 3akoHa
Apxumena. M3rotosiieHne JOBYIIKY I BeTpa. M3roToBiIeHHE MakeTa BO3AYLIHOIO MIapa.
Kak nmomyunts unctyro Boay u3 rps3aor. Cuna marauta. Tect «COMHEYHBIN YEITOBEKY.

5. UToroBbIii KOHTPOJIb -2 Yaca.

Teopemuueckas wacmo: «Mactepckas mpuposDy. [lonBenenne nToroB o0yueHusl.
Ilpaxmuyeckasi uacme. BBINOJHEHHE WTOTOBOM  MPAKTUYECKOW  paboTHI,

00CyX/IeHHE pe3yIbTaTOB.

4 OPTAHU3AIIMOHHO-IEJATOI'MYECKUE YCJIOBUSA
PEAJIMZALIUU ITPOT'PAMMBbI

Y4eOHO-MeTOAMYECKHE YCJIOBHS PeaTu3aluy NPOrpaMmbl

Peamuzammst mporpammbel  «buoHmkay mpeamonaraer  (GopMbl  OpraHHM3AIUU
00pa3oBaTeNbHOM IEATEILHOCTH: TEOPETUUECKOE, MPAKTUIECKOE 3aHSITHE.

[Ipu peanuzanuu TPOrpaMMbl  HCIOJIB3YIOTCS 00pa3oBaTeIbHBIC TEXHOJOTHU:
npoOsieMHoe OOydeHHe, HCCIIeNOBaTeNbCKUE, HWH(POPMAIMOHHO- KOMMYHUKATHBHBIE,
3I0pOoBbecOeperaroIme.

[Ipu peanuzanuu MOpPOrpaMMbl HCTOIB3YIOTCS METOABl OOy4YEHHUS: CIOBECHBIE,
HaTrJISTHbIC, ITOUCKOBBIC, UCCIICI0BATEIILCKHE, TPOOJIEMHEIE.

[Iporpamma MoOKeT OBITH peann3oBaHa MO OTAEIBHBIM TeMaM C MPUMEHECHHUEM
JIEKTPOHHOTO OOyYeHHMs] U JAUCTAHIIMOHHBIX OOpa30BATECNIBHBIX TEXHOJIOTHHA, C
WCITOJIb30BAaHUEM CHUCTEM JUCTAHITMOHHOTO O0YUYCHUSI.

Bocnurare/ibHbIA KOMIIOHEHT

Bocrnuranue siBnsieTCs BaXXHBIM aCIIeKTOM 00pa30BaTeIbHOM NeATETbHOCTH, JIOTHIHO

«BCTPOCHHOI» B cojepxaHue y4eOHOTo MpoIecca U MOKET MEHSATHCSA B 3aBUCUMOCTH OT



BO3pacTa 00y4JaroIuXxcsi, ypOBHS MPOrpaMMbl, TEMATUKH 3aHATUMN, 3Tana 00y4eHusI.

B npornecce o0ydeHus 1no mporpaMMme MPUOPUTETHBIM SIBISETCA CTUMYJIMPOBAHUE
UHTEpeca K 3aHATUSM, BOCHUTAaHUE OEpPEeKHOrO0 OTHOIIEHWS K MaTepuajiaMm M
000py/I0BaHHUIO, UCTIOJIB3YEMBIX HA 3aHITHUAX.

B mpouecce o0ydyeHuss memaror oco0oe BHHUMAaHHE OOpaliaeT Ha BOCIUTaHUE
HYMOIIMOHAJILHON OT3BIBYMBOCTH, KYJBTYpPHI OOIEHHS B JIETCKO-B3POCIOM KOJIJICKTUBE,
paboTOCIIOCOOHOCTH, AKKYPaTHOCTH.

OueHuBaHue pe3yJbTaTOB BOCHUTATEIBHOW pabOThl MPOUCXOIUT B MPOLECCEe
NEarorn4eckoro HaOII0IeHNs Ha MPOTSHKEHUU BCEro Ieproia 00y4eHusl.

Ilepeyenb MeTOAM4YECKOT0 00eceYeHHsI K MPOrpaMme

Ne /1 Hazpanue pazznena Haspanue u popMa METOANUECKOrO MaTepuasia
(Tembl)
y4eOHO-TeMaTHUECKOro IUIaHa

1 OceHHrEe N3MEHEHUS B Arnec ['nito, XKan-ApkaguMelie. buonuka. Korna nayka
npupoje MMHUTHPYET npupoay.-Texnochepa,2013.

2 Hao6mronenus 3a mpupooi ["op6aTkunall.M.buonnkacoro3npupoasinTexHuku//Hau
BUMOM asbHOeo0Opa3oBanwme,2013

3 Becennee npo0yxieHue JleonoBu4 A. bruoHMKa: OJCKa3aHO IPUPOIOH.
[IPUPOJIbI W3narenscrBo: ACT,2019

I sddexktuBHOM  peanusanuu  mporpammbl  «buoHuka» — paspabGoTaHbl
TUIAKTAYCCKANA W JICKIIMOHHBIM MaTepHalibl, Oeceqbl, PEKOMEHIAIMA IO TMPOBEICHUIO
71a00paTOPHBIX U MPAKTHYECKUX PAOOT MO MMOCTAHOBKE IKCIIEPUMEHTOB HWJIA OIIBITOB, UTPHI
HKOJIOTUYECKOTO COJCPKAHUS, BUKTOPUHBI, KPOCCBOPJIbI, TECTbl, PHUCYHKH, 3arajKu,
MOCJIOBHIIBI, TIOTOBOPKH, PACKPACKH, KpbUIaThie CJIOBA, JHIAKTHYCCKHC KapTOUKH,

OTIPOCHUKH, OeceIbl, KOHKYPCHI.

Jlis  mpoBeneHuss 3aHATHW € TPUMEHEHHUEM DJJIEKTPOHHOTO OOydYeHus U
OUCTAaHLMOHHBIX  OOpa30BaTENbHBIX  TEXHOJOTHMM  C  HMCIHOJb30BAaHUEM  CHUCTEM
JUCTAaHIIMOHHOTO  00y4YeHusi pa3pabarbIBalOTCsl HMHPOPMALMOHHBIE U  y4yeOHO -
TUIAKTUYECKNE MaTEpUAIIbI.

5. MATEPUAJIBHO-TEXHUYECKHUE YCJIOBUS PEAJIN3ALIMHN
ITPOI'PAMMBI.
TpeGoBaHus K NOMeIIEHUIO I 3aHATHIA. (711 peanu3anuy nporpamMmmsl ¢

HE0OX0MMM y4eOHas ayIuTOpHsi, pacCuuTaHHast Ha 12 oOydarommxcs.



TpedoBanus k Medesn: HEOOXOIUMBI CTAHAAPTHBIC YUEHUYECKUE CTONBI (apThl) U
CTYJIbs, CTOJI U CTYJI JUIsl YUYUTENS B COOTBETCTBUU ¢ HOpMamu CaHnluH.

O0opynoBanue: Meaua-npoEKTOP; KOMIBIOTED; IPUHTED, Ay IMOKOJIOHKH,
TEPMOMETP, MPOOUPKA, CIUPTOBKA, CIUYKH, IIIATEIb, TJI00YC, OCBETUTENIbHAS JIAMIIA,
KOMIIac, MarHMmr.

Pacxoonvie mamepuanvl: 6ymara; 4epHuia JJisl NPUHTEPA, KAPTOUKU C MOJOKECHUEM
ConHua Ha Kapre, ¢ U300paXEHWSAMHM CTaIuil pOCTa PpacTEHUM, KOJUIEKIHsS IIEPLEB,
ayJIM03aliCh NTUYBMX TOJIOCOB, MOJETA PA3NMYHBIX HACEKOMBIX, IPHUPOAHBIX SIBICHUM,
3aMKiCh OBITOBBIX 3BYKOB M MY3BIKM PAa3HOrO »aHpa anTe4yHble Kpacsllue cpeacTna, GoTo
BOJHBIX XUBOTHBIX, (hIrOrepa, pa3HbIX JIEKTPOIPUOOPOB, ONTUYECKUX MPUOOPOB, SBJICHUN
IPUPOJIbI, CTPOECHUSA TIa3a, (oTo Mops U Heba B pa3NIUYHbIE IOTOAHBIE YCIIOBUS,
MPE3EHTAlUNA, PUCYHOK KPYroBOPOTa BOABI, BO3AYIIHBIA IMIAPUK, JEA, XBOS JEPEBHEB
COCHOBBIX TOPOJ, JUCTbS Pa3HOTO I[BETa, repOapuid, arjac ¢ KUBOTHBIMU M PACTCHUSIMU

Pa3HbIX KIIMMATHYCCKUX IT0ACOB, JKCJIC3HLIC OIIMIIKH, IICHOINIACT, IIPOBOJIOKA, HUTKA.

Y4eOHO-uHGOPMALMOHHOE 00ecTIeYeHHe MPOrpaMMbl
HopmaTnBHO-IPAaBOBbIE AKTHI M IOKYMEHTHI:

1. ®enepanphblil 3akoH oT 29.12.2012 Ne 273-03 «O6 obpa3oBanuu B Poccuiickoit
®denepaummy» (MOCHETHAS PEIAKILINSA).

2. llpuka3z Munnpocsemeanss Poccun ot 03.09.2019 Ne 467 «OO0 yTBepkaeHUH
[{eneBoit MoJieM pa3BUTHS PETMOHAIBHBIX CUCTEM JOTIOJIHUTEIBLHOIO 00pa30BaHUs
eTen»

3. Pacnopsixenue [IpaButensctBa PO ot 31.03.2022r. Ne 678-p Konuenius pa3Butus
JTOTIOJIHUTEIBFHOTO 00pa3oBanus aereit mo 2030 rona;

4. Tlpukaz MunnpocBenieHusi Poccun «O06 yrBepxaenuun Ilopsnka opranuzauuu u
OCYIIECTBJICHUS  00pa30BaTENbHON  NEATEIbHOCTH 1O  JOMOJHUTEIbHBIM
obmreoOpa3zoBarenbHbIM TiporpamMmamy (0T 27 uronst 2022 1. N 629).

5. Tlucemo MunucrepcTBa obpazoBanus u Hayku Poccuiickoit @eneparmu ot 18.11.2015
r. Ne 09-3242 «Meroauueckue pEKOMEHJAUUMU IO  MPOEKTUPOBAHHIO

JIOTIOIHUTEIBHBIX  OOIIEPAa3BUBAIOIIMX MpPOrpaMM (BKJIIOYas pPa3HOYPOBHEBBIE



IIPOrPaMMBI)».

Jlutreparypa

1. ApxurtektypHas ouonuka. [lox penakiueii FO.C. JlebeneBa.—M.Ctpoitnzaar,2016.
—269c.

2. Arnec I'nito, XKan-Apkaau Meiie. buonuka. Korjga Hayka UMUTHPYET MPUPOY.-
Texnocdepa,2013.-278c.

3.I'opbatkuna .M. buonuka coro3 npupoas! U Texuukn// Haganenoe o6pa3oBanue,
2013.No 3 (56).C.44-45.

4. JleonoBuu A. buonuka: nojckazano npupoaoit. M3narensctBo: ACT,2019.-256¢.

5. Haxturans B. «buonuka». U3natensctBo « Mup kaurmny, 2005.— 128c.

6.CxypnaroBaM.B. buonuka xak cBsi3b HOpupojasl U TexHuku// Momomoi
yuenbIit.2015.No10(90).C.1283-1289.
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Kazaposoe o0ecnieueHue nporpaMmali

[Iporpamma «buoHMKa» peannsyercs MeNaroroM JOMOJHUTEILHOTO 00pa3oBaHMS,
UMEIOIMM TpodeccuoHaabHoe 00pa3oBaHWEe B 00JACTH, COOTBETCTBYIOUIEH MNPO(UITIO

MPOTPamMMBbl, U MOCTOSIHHO MOBBIIIAIOIIMM YPOBEHb TPO(PECCHOHATEHOTO MAaCTEPCTBRA.

IMpunoxenue
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Tema: Tunbl npocreiimux (Kopuenoxku, Pagnonsapun, Coanedynuku, CriopoBukH)

3amaga: M3yuuth ocoOeHHOCTH (OPM CTPOCHHS PAAUONSIPUNA M HCIHOIB3YEMbIC ApPXUTEKTOpAaMU IpPH
KOHCTPYMPOBAaHUHU 3JaHUM.

Wndopmanua nenarora: pamunspun u3 ortpsana NASSIRIA — B ¢opme peméryaroro Kojokoja ¢
MepeTsHKKaMU M MHOTOYHUCIICHHBIMHM PaJMajbHO PACIONOKEHHBIMU HIJIAMH Y OpraHu3Ma U3 oTpsna
AGANTHARIA.Ux ¢opma 3auHTEpecoBalia apXUTEKTOPOB HAAEKHOCTHIO KOHCTPYKIIUU M OTHOCUTEIBHOM
npoctoToil. B MockBe u 1p. ropogax Hamed CTpaHbl MOXKHO BCTPETUThb CeHYac J0Ma, 3JIEMEHTHI
CTPOUTEIIBHBIX KOHCTPYKLUNA KOTOPBIEC 3aMMCTBOBAHbI Y PAJIHOIAPUIM.

)

ril!

Tema: Kumeunonosocrusie. Kinace — I'uapounanbie, Cundouanbie, KopanaoBbie moaunsi.

3amaua: [103HAKOMUTH y4Jaluxcsi ¢ HAyKOW — OMOHHUKOW; n300peTeHneM MeXaHU3Ma KOTOPBI UMHUTHPYET
Opras cityxa Meay3bl, AJisl IPOTHO3UPOBAHUS IITOPMA.

Nudopmanus nenarora: MHorue pedsita yBIeKaloTCs TEXHUKON. A 3HaeTe U BbI, YTO Meqy3a MOMOTIa
KOHCTPYKTOpaM CO3[aTh BaKHBIM ammapar. [[aBHO 3aMeTHIIM, YTO MOPCKHE JKHUBOTHBIE YYBCTBYIOT
MpUOIIHKEHNE IITOPMA JI0 €T0 Havala. A Kak ke MeIy3bl Y3HAIOT O MpUOImKeHUH mTopma? (BhICKa3bIBAHUE
BEepCUH yU-Csl)

[legaror: Ha aTOoT Bonmpoc HaMm MOMOKET OTBETUTh MHTEPECHAs! HayKa, KOTOpas Ha3bIBaeTCsl OMOHUKA — OHA
3aHUMAETCs CO3JJaHUEM allapaToB C UCMOIb30BAaHUEM PUHIIUIIOB CTPOEHUS KUBBIX OPTaHU3MOB.



Oxka3biBaeTcsi y MeIy3bl uMeeTcsi MH(ppayxo, KOTOpOE IMO3BOJSET €l ylaBIUBaTh HEIOCTYIHBIE CIyXY
nH(ppa3ByKoBbIe Konebanus (dactora 8§ — 12 I'm). OTu KoneOaHUsT XOPOIIO PaCIpPOCTPAHSIOTCS B BOJE U
nosBisitoTcst Ha 10-1549 panbiie mropma.

Yro jxe mpeacTaBusieT coOoi ATOT anmapar? Ham pacckakeT M MOKaKeT €ro CXeMy M MPHHLUI PadOoThI
«UHXEHEP-KOHCTPYKTOP».

Paccka3 yvamerocs (MHXeHEp-KOHCTPYKTOpa) ATMmapar, UMUTUPYIOLIMI OpraH ciiyXxa MeAy3, COCTOUT U3
pyropa, yiaBiuBaroulero koseOaHus Bo3dyxa 4yacToToil okosno 10I'm, pe3oHatopa — HpoOIycKaromiero
MMEHHO 3TH YacTOThI M OTCEHBAIOIIETO CITyYaiHble; Mbe30IaTYMKHU — MPEBpAIIAONIie TOWMaHHbIE CUTHAJIBI
B UMITYJILCHI AJIEKTPUUYECKOTO TOKA; YCHIIUTENSI U U3MEPUTENIBHOTO Iprubopa.

ArnmapaT yCTaHaBJIMBAIOT Ha Maixyde Kopabiis, KOrja OH BKIIOUEH PYHOp MEUIEHHO BPAIaeTCsl, BHIMCKUBAs
BOKPYT IITOpMOBBIE HH(ppa3Byku. [Ipum oOHapyXeHHMH HX PYHOPOM 0C000€ YCTPOMCTBO TOTYAC-XKE
OCTaHaBJIMBAET JIBUKEHUE PYNOpPa, YKa3bIBasi, OTKyAa HaJBUTAETCS LITOPM.

Tema: Tun - Mosunrocku. Kinace mosutrockos: bproxonorue, /IBycrBopuarsie, I'osioBoHOrHe.

3anava: [103HAKOMHUTH yYaluxcsi ¢ OCOOGHHOCTSMHU IEPEIBIKEHUSI KalbMapoB U HCIOJB30BaHUE ITHX
3HaHUHN MCCIIEOBATEISIMU THAPOOMOHUKAMU TTPH KOHCTPYHUPOBAHUH CKOPOCTHBIX MEXAaHU3MOB CBS3aHHBIX
C BOJOM.

B mapctBe Henrtyna ecth oOpraHm3mbl 10 (EHOMEHAJIHHOMN
MaHEBPEHHOCTH U OBICTPOXOJHOCTH MM HET PaBHBIX ,KTO 3TU JKUBbIE
OpraHu3Mbl?

KanpMmapb!l mpuHaIexatr K YMCiIy caMbIX OBICTPBIX IJIOBIIOB HapsIy C
TaKUMHU CIIPUHTEpAMU MOps, Kak JeJb(UHBI, TYHIbI, NApyCHUKH U
ppiba-meu. MX 3aciy’)k€HHO Ha3bIBAIOT <(CKUBBIMH pakeTaMu»
«OKUBBIMHU Toprenammu». CKOpocTh IUIaBaHUs Konebaercs oT 35 — 65
KM/4. (craiiibl)

Yro ke MoMOraer IUIaBaHUIO KaJbMapaM C TaKOW CKOpPOCTHIO?
(mpemyioxkuth HaWTH oO0bAcHeHue wu3 &12;IlnaBanuio mnomoraer
nyJbCUpYOlee BEIOpachIBaHUE BOJIbI U3 MAHTUHHON MOJOCTH. )

IlepemematoTcss Kajabmapbl, Kak ¥ JpPYrde€ TOJIOBOHOTME MOJUIIOCKH
XBOCTOM BIEpEN, a rojgoa u 10 HOr-mrymasnen ¢ NpucOCKaMH CiIyXKaT
Kak Obl kopMmoi. HanOomnbiuii uHTEpEC JUIsI TEXHUKOB IMPE/ICTABIISAET
croco0 PCAKTUBHOT'O JABWKXCHHA KaJlbMapOB. Onn co31aJiu IBUI'aTCIIb
Ha3bIBAEMBIN BOJIOMET, XOTd M 03 «II0JICKa3KM» KalbMapoB. Mx
MOCTaBWJIM Ha TPAaKTOpax-aM(PUOUSX JUIsl JIECOCIIAaBOB M Ha JPYTHX
L <5 cyzax.

Tema: Tun Yaenucronorue. Kinaccol: — PakooOpa3snbie, [laykoo0pa3Hbie.

3amaga: PacmmpsaTe mnpeAcTaBIeHUE YYANIUXCS O HEOOBIYHOM crmoco0e TMepeMelIeHrus MEITKHX
pakooOpa3HbIX, B BUE (POPMBI KOJIbLIA, KaK IPOTOTUIIA TPUPOIHOTO KoJieca

[Tpupona 3ToT crocod mpuaymaina HAMHOTO PaHBIIIE, HO C YEJIOBEKOM HE IOJEIHIACh CBOUM CEKPETOM,
MI03TOMY YEJIOBEKY CaMOMYy IPUIIIIOCh U300peTaTh KOJIECO.



VYuénsle KanupopHuiickoro yHuBepcuTeTa M3ydas padka, XUBYIIET0 Ha mecuaHblx Oeperax [lanamsl,
OTKPBLIM PEJKOCTHYIO CIIOCOOHOCTB NepeBrKeHUs. Padok ckiagbpiBaeT CBOE TEJIO B KOJbLIO, IPUKUMAET
XBOCT K TOJOBE W KATUTCSA, MOJOTHYB HOXKH, IEPUOJMYECKH HMH OTTaIKHBasch. CrnocoOHOCTH
HepeBUraThCs KOJIECOM padyoK Mproope, npucnocadauBasich K OKpyXKarollel cpeie — ecyaHo!, phIXJIoi
U ocelnaromieiics noyse. Kak Bumum, Takoil cnoco0 mepeBIKEHHS TOKE BIEPBBIC MOSBUIICS B MPHPOJIE.
OTO NOKa3bIBACT, YTO IPUPOLY TPYAHO NMPEB30OKMTH U YTO MHOTOE CO3AAHHOE YEJIIOBEKOM MMEET AHAJIOTHU B
IIPUPOJE.

Tema: Tun Yaenucronorue. Knacc — Pakoo0pa3ubie.

3anaua: [TogBecTu ydamierocs K yMO3aKJIIOUEHHIO, U3y4€HUE (QYHKLUHN KICIIHH

pE€YHOro paka IOMOIJO YYEHBIM B CO3JaHUM MEXAHMYECKOM PYKH
MIPOMBIIIJICHHBIX POOOTOB.

KoHEUHOCTh BBIMOJHSCT CIEAYIONIME 33aui: 3aXBaT MHIIU U MOATATUBAHUE K
POTOBOMY OTBEPCTHIO, OOOPOHA W HAIaJCHUE, OIopa BO BPEMsl MPEOOJICHHSI
MPETSATCTBHUIA U UCCIICIOBAHUE OKPYKAFOIIETO MPOCTPAHCTBRA.

; Bonpoc k ywamummcs: Kak Bbl gymaere, 4To MOIVIO 3aMHTEPECOBATh YYEHOTO
uccnenonarenss B.C.bypnaHoBa, paboTaBiiero B MHCTUTYTE€ aBTOMAaTHUKU M YIIPABJICHUU NPU U3YYCHUU
KU3HH paka?

YTouHeHue U JonoNHeHne (II0Ka3 cyxoro npenapara,) B 1BukeHuu KIIEIIHU paka 1 MEXaHUYECKON pyKH)
IPOMBIIIJICHHOIO po0OTa MHOIO OOIIMX OIEepaluii; MepeMelleHue B MPOCTPAaHCTBE, 3aXBaT IMpenMeTa,
IIEPEHOC U OCBOOOXKAECHUE €rO.

BeiBox: M3ydenue kienHu paka IoMOTIJIO CO3/aTh MPOCThIE CHCTEMBI YIIPABICHUS MEXaHUYECKON pyKOi
MIPOMBIIIJIEHHOTO POOOoTa.

Tema: OTpsia-nepenonyaTokpbuibie (muéiasnl). Knace — Hacexkombre.

o 3anaya: [lo3HaKOMHUTH ydallUXcsi ¢ OCOOCHHOCTSIMH IOCTPOEHHSI COT
pabounmu muénamu, Kak paloHaJIbHO BEIOPaHHOM npupoiHON (opMoit
11/1 HCIIOJIb3YEMON YEJIOBEKOM IPH CO3/IaHUU Pa3IMYHBIX TEXHUYECKUX
KOHCTpYKUHMH. [IuenuHble M OCHHBIE COTBI — OJHO M3 YHHUKAaJIbHBIX
TBOPEHUW TIPUPOJIbI, OHU TPEJCTABISAIOT COOOM JECSATKU THICAY
‘HleCTI/II‘paHHLIX IIPU3M  PACIHOJIOKEHHBIX TMapajuIeIbHBIMU  PAJaMHU.

OCHOBHbBIE TPHU3MBI COCTOAT M3 TPEX POMOOB, 0Opa3yIOUIMX BMECTe

nupamuay. Takas ¢opma obecrieunBaeT HauOOJBIIYI0 BMECTHMOCTb

.‘COTOBBIX SYeeK TpPU MalbIX 3aTpaTax CTPOHUTENBHOTO MarepHaia.

A S TTepBbIMY  3aMMCTBOBAIM OMBIT ITYET ABMACTPOMTENH JUIS CO3JAHHSA

CBEPX3BYKOBBIX CaMOJIETOB M pakeT. CTPOSATCS JoMa U3 IECTHTPAaHHBIX

CEKIIHI{; COTBI — 3JIEBaTOPbI, COTHI — INIOTUHBI, COTBI — LIUTIO3bI, COTHI — TOCTUHUIIBI U T.JI.K T.I. Y COTOBBIX

TEXHUYECKUX KOHCTpYKUHUI Oonbioe Oynyiee. Borpoc k ydanumces (MOKHO Kak JOMAIIHee 3aaHue): A

r7e y Hac B OBITY, B IOBCEAHEBHOM >KM3HU MOXKHO BCTPETUTh KOHCTPYKIIMU W3TOTOBJICHHBIE IO MIPUHLIUITY
MMYETUHBIX COT?

Tema: Knacc 3emnoBoansnie. OTpsiabi: besnorue, XBocrarsie, becxBocrnlie.



3amava: BpiiBUTH 0coOble M30MpaTenbHbIE CBOWCTBA 3PHUTEIHHOTO
aHAJIM3aTopa JIATYIIKH U MO3HAKOMHTH C CO3JaHHBIMH KOHCTPYKTOPaMHu
AIIEKTPOHHBIMU AaHAJOraMHU, KOTOPHIC BBIMOJHAIOT BaXKHbIE (DYHKIUH B
KHU3HEICATSIILHOCTH YEIOBEKa.

Bonpoc k ywamumMmcs: ITodroBele KOHBEPTHI M JIATYINKA, Kakas 37€Ch
MOXET ObITh B3aMMOCBS3b?

W i I T/ Bonpoc: Kakoii opran 4yBCTB JATYIIKM NpPUBIEKAET cpa3dy Halie

I__l BHUMaHMe?

- Jla, caMoe HMHTEpECHOE y JISATYHKH — 3TO ria3za. OHU-TO U TOXKe

.| TIPUBIEKIN BHUMAaHUE YYEHBIX, OKAa3bIBACTCS I3 JIATYHIKH HE

o a yJIaBJIMBAET JeTallell IBUXKYILErocs CyIIecTBa: HOT, KpbUIbeB U T.1. OHU

’ BOCIPUHUMAIOT KOHTYPBI JBUXKYIIETOCS HACEKOMOIO, U PearupyroT Ha

Hero. ['n1a3a asarymku paboTaroT Kak Obl [0 IPUHLIMITY: «BUXKY HE BCE, a

410 X0uy». M BCcE-Taku, Kakas B3aUMOCBS3b C MOYTOBBIMH KOHBEpTaMH?

WNnxeHepaMu-KOHCTPYKTOPaMH  CO3/1aH  BJIEKTPOHHBIN  aHAJOr Iias3a

JSATYHIKA U HCIOJNB3YeTCd B aBTOMATHYECKOW COpPTUpOBKE muceM. B

naMsTH aBTOMAaTHYECKOTO COPTHPOBIIMKA MHCEM HMeeTcsi Habop

sranmoHoB  .IllecTu3HauHblii HOMEp KaXAOro MHCbMa  aBTOMAT

IIPOYUTHIBAET U CPABHUBAET C 3TAJIOHOM, M IIPU COBIAJCHUM HapPaBIIsSeT

X B COOTBETCTBYIOLIYIO SUeWKy (mo HampaBieHusm). M emé yuéHbim

ylajoch  co3JaTb ~ BECbMa  YAAuHYHO  JJEKTPOHHYIO  MOJENIb  CETYATKM IJa3a  JISATYILKH,

HA3BaHHYIO peMUHAMpPOHoM, NETYMKU U JUCIETYEPbl HUCHOIB3YIOT 3TOT MNPUOOp AN YIydlIEHUS U
0€30MacHOCTH MOJIETOB.

Tema: Knacc IIpecmbikaromuecst. Orpsiapl: Yemyn4garsoie.

3anava : [Io3HaKOMUTH ydaluxcs C OCOOBIM OPraHOM TpeMyd4eil 3MeH M a3MaTCKOTO HIMTOMOPIHUKA,
KOTOPBIN 0071a/1a€T BEICOKOW YyBCTBUTEIHHOCTHIO K MHPPAKPACHOMY CBETY (CBOCOOPA3HBIN TEIIIOIOKATOP).

OO0mpsicHenue nenarora: Oka3bIBaeTcs ,yu€Hble HALUIM Y IpeMyYeil 3Men U a3uaTCKoro UMTOMOPIHUKA Ha
T'OJIOBC MCKAY HO3APAMU U rjiazaMHi, 1Ba KOHUYCCKUX yrny6neH1/1$1, KOTOPBIC OKA3bIBACTCA HE YTO HHOC KaK
«TEIUIOBBIE TJ1a3a» >KUBOTHOTO, OOJIaJaloIlMe BBICOKOH CIMOCOOHOCTBIO UYYBCTBOBAaTh MH(paKpacHOE
U3JIy4yeHHUe cBeTa. DTOT CBOEOOPA3HbIN TEPMOJIOKATOP CIIOCOOEH yIaBIMBaTh TEIIOBbIE TYyUH U ONIPEAEIATh
10 UX HalpaBJIEHUIO MECTOHAXOKACHHUE JII000r0 HarpeToro MpeaMeTa. A /e B Hallel MOBCeTHEBHOM XKU3HU
ceifuac MpUMEHSTCS MPUHIUI TEPMOJIOKAUK? (aBTOMaTHYECKOE OTKPBIBAHUE JIBEpEHl B CylepMapKeTax U
T.1.).

YTouHEeHHE U AONOJIHEHUE (MPEAJIOKUTH CIIEHUAIbHO MOATOTOBUTHCS yYalIUMCs 3apaHee): «3a1o0Jro 110
TOr0, KaK OMOJIOTY HAIlUIN y 3MEH «TEIJIOBBIE IV1a3a»,y4E€HbIE MHKEHEPHI YK CO3AIHU IOBOIBHO IIHUPOKYIO
raMMy YCTPOMCTB, OYEHb YYBCTBUTEIBHBIX K M3JIYYaIOIEMYy TEIUIO, KaK TO CHAWIEPCKHUE BUHTOBKH,
uH(ppaKpacHbIil MpUIleN (KOTOPBI MO3BOJISIET B MOJHON TEMHOTE OOHAPYKHUBATh LENb),IPHOOPHI HOUHOTO
BUJICHUS TPHOOPHI ONpeensionne Temneparypy JIyHsl v 1p.3BE31 U IJITAHET M0 UX U3ITYYSHUIO U T.J. U T.IL.»

3ajaHue Ha JOM, NPUBECTH MpPHUMEPHl WM MOATOTOBUTH cooOmieHue Ha Temy: «lIpuMeHeHue u
UCMOJIb30BAHUE YEJIOBEKOM MPUOOPOB, OOJIAAAIOMIUX CHOCOOHOCTBIO UYYBCTBOBaTh HH(pakpacHoe
u3nydeHus? (B ObITY, TEXHUYECKON IPOMBIIIIIEHHOCTH )

Tema: Knacce — nruubl. OTpsiagbl: NTMHTBHHBI.

3anaga: [lo3HAKOMUTH y4amMXCcs C OCOOCHHOCTSMH TICPEABM)KCHHS THHTBUHOB [0 CHETY U JIBAY,
3aMMCTBOBAHUE 3TOT0 MPUHLHUIIA YIEHBIMU-KOHCTPYKTOPAMU IIpU co3AaHuU cHeroxoa «[InHrBun.

Kak nepenBuraiotcs TUHIBUHBI 110 IIJIOTHOMY HJIH PBIXJIOMY CHETY U JIbAY? (€Cu 3aTPyAHSAIOTCS, OTBETUTD,
MIPE/UIOKUTH WU MIPOYUTATh HH()OPMAIIHIO)



Celiuac 51 BaM pacCcKaXy MCTOPHIO CO3JaHHsI 3TOM MHTEPECHOW MAIIMHBI — JUIsl MHOTHUX OTpacied HapOAHOIO
xo3siicTBa CeBepa Hallel cTpaHbl OObIUHBIE TATAYU, TPAKTOPBI U TPAHCIIOPTEPHI HE IPUTOAHBI, T.K.HE MOT'YT
pa3BUBATh JAOCTATOYHO OOJBIIYI0 CKOPOCTH: 3TH MAILIMHBI 00Pa3yIOT CIMIIKOM INIyOOKYIO KOJIEH0, 4acTo
OYKCYIOT U YBSA3aI0T B MEJIKO3EPHUCTOM, PACCHIITUATOM, KaK IIECOK, CHET.

KakuMm ke B Takom ci1ydyac OOJIXKHBI OBITb MAIlMHEI IJid IEpEABUKCHUA 110 CHE)KHOM HYCTBIHC? OtBeT
HCOXHNAAHHO «I10ACKa3aJIn» IIMHI'BUHBI.

CrnoBHO BO (hpake ¢ Gesoil MaHUIIKOW XOJSAT MUHTBUHBI CPElU JIbJa U CHera AHTApKTHU[bI, YACTO-4acTO
MepecTaBiIsisi HOTU-JIACThL. [10 PBIXJIOMY CHETY U TOHKOMY JIbIYy OHH IIEPEIBUTAIOTCS IMO-UHOMY — JIOKATCS
Ha Oproxo, yTOObl YMEHBIIUTH JABJICHHUE, U JIACTAMU OTTAJIKUBAIOTCS ,KaK JIBDKHUK MaJKaMH, IPU 3TOM
pa3BuBasi CKOPOCTh 10 25 KM/4. DTOT NPUHIMI TEPEABIKEHUS U JIEr B OCHOBY CO3JaHHOTO TIOJ
PYKOBOJICTBOM COBETCKOr0 KOHCTpYKTOpa Hukonaesa A.@.cHEroxo1a ¢ MIIMLEBbIMU ABUTAaTENAMHU. [ Iuisl
BBIJIBUTAIOTCA HA HEOOXOAMMYIO BEJIMYUHY, B 3aBUCUMOCTH OT CHEXKHOT'O MOKpOBa. BoauTens ¢ moMolIbio
TUAPOCUCTEMBl YMEHBILAET JOPOXKHBIM ITPOCBET, U MAlIWHA, KaK [IMHIBUH, CKOJIb3UT Ha JHUIIE KOpIIyCa.
JIHWIIIE TOKPBITO BTOIUIACTOM, UMEIOIIHIA MaJIblid KOA((UIIMEHT COTPOTUBIICHHS TPSHHS HA CHETY.

Kak BUJIUTE, OMOHHMKA HE TOJILKO HAayKa U MHKCHCPUS, B HEHW TauTCs M YHCTO YEIIOBEUECKOC COJACpIKaHue,
100 OHa OTBEYAeT HaJEeXKJaM M MeuTaM HHXKEHEPOB O HOBBIX 3aMeuaTeNIbHBIX MalllMHAX, O cOepeKeHUU
JParoleHHbIX MPHPOJHBIX PECYpPCOB, O HOBOM pAaCI[BETE YEJIOBEUSCKOW IUBWIM3ANMKH. UTOOBI SICHO
MIpeJICTaBUTh cebe, 4TO Takoe OMOHUKA, YTO CYJTUT OHA YEJIOBEYECTBY, HAM IPUJIETCS COBEPIIUTD JOBOJIHHO
JAJIEKOE MyTEIIECTBUE M0 JOPOTe, Y Havajga KOTOPOM CTOUT yKaszaTelb ¢ Haanuchio: "buonuka'. I1o sToit
JIOpore HaM MPEACTOUT ABUTAThCA HE TOJIBKO B OyAyllee, HO U B MPOILIOE, MOPOil JOBOJIHHO OTAAICHHOE.
HOTOMy 4TO POKIACHUC 6I/IOHI/IKI/I, KaK BaM YK€ HU3BCCTHO, 6I>IJIO nmpeaonpeacjiCHO BaXXHbIMH HAay4YHBIMH
OTKPBITHSMH, TEXHUYECKUMU H300pETEHHUSIMH, U B HE MEHBIIECH CTENEHU TPYIHOCTSIMH B COBPEMEHHOMU
TexXHUKe, TOIBKO y3HaB O HUX, MTOHSIB UX CYITHOCTh, MOXKHO SICHO MPEJCTaBUTh cede, UTO Takoe OMOHUKA.

HTor - mO3HaKOMMBILUCH JIMIIb C HEKOTOPBIMU pe3yJibTaTaMU OMOHUKH, IOHUMAelllb, YTO MOYTH Jro0as
TEXHOJIOTUYECKasi MpoOiieMa, KOTOpas BCTAeT Iepesl MHKEHEpaMH, ObUIa yK€ JAaBHO YCHEIIHO pelleHa
JAPYTUMH KUBBIMHU cyllecTBaMH. 11 HEBOJIBHO XOYeTcs HaWTH pelieHue MpoOsieMbl, KOTOpas BO3HHMKAeT
Ka)KJJOJTHEBHO.

Ilo3naBatenbHas urpa "buo + Huka"

Ilenb: MO3HAKOMUTH JeTell C HEKOTOPbIMM IMPHUMEpaMHU MCIOJIb30BaHHUS B TEXHUKE OTKPHITHMH OMOHMKH,
pa3BUBATh PeUb, JOIMYECKOE U TBOPUECKOE MBIIIICHHE, TaMsATh, HAOII0AaTeIbHOCTh, YMEHNUE CPABHUBATH U
aHaAJIM3UPOBaTh, BOCIIUTHIBATh OEPEKHOE OTHOILICHUE K IPUPOJIe, YMEHUE pabOTaTh B IPyIIIIE.

OO6opynoBaHue: PUCYHOK TpemMyuyed 3MeH, uepernaxu, po3bl, OCbMHUHOTA; HAO0Op KapTO4eK IS KakKIou
KOMaHJIbl, KOPOOKY, HOXXHHIIbI, HMHCTPYMEHTHI: MHJIA, TA€YHBIA KJIIOY, MACCATHIXKH, MUHIIET, PUCYHKH:
nenbGrHa, ayKa; )KeTOHbI C Ha3BaHUSIMU KoMaH 1 "0mo" u "HuKa'", 1Ba )KETOHA MMOMEYEHBI * - 3TO KETOHBI
KalnuTaHOB KOMaHI.

OTarbl Urpel

1. OprannzanMoOHHBI MOMEHT.
Benymwuii: 3npaBcTByiite, pedsTal
2. Beoguas Oecena.

Ha 3emiie demoBeka OKpYKalOT PacTEHUS M JKUBOTHBIC, KOTOPHIC BHYIIAIOT €My MHOXECTBO 3aMBICIIOB.
Hamu nmyqmme n3o06peTeHust B O0NBIIMHCTBE CBOEM JTUOO0 KOMMUPYIOT, THOO0 KaK-TO MUCIIOIL3YIOT IPUPOTHBIC
HOBHMHKH M TEXHOJIOTHH. BBI y)xe 3HaeTe 0 Hayke OMOHHKE, KOTOpasi H3y4aeT MPHUPOJTY C IEIBI0 CO3MaHuUs
TEXHUYECKHUX YCTPONCTB, TO3HAKOMIIIUCH C HEKOTOPBIMH ITPHUMEPAMHU HCIIOB30BAHMS B TEXHUKE OTKPBITHHA
Oononnku. CerofHs Ha UTPE BBl Y3HACTE O HOBBIX M300PETEHUSIX, KOTOPBIC CO3/IANl YeJOBEK, HaOmronas 3a
MIPUPOJION, U IPOSIBUTE CBOW 3HAHMS B 00JIACTH OMOHUKH.



3. JleneHne Ha KOMaH/LI.

B urpe y Hac Oyner npuHHMaTh ydacTue JBe KoMaHbl. Beibepute moboii xetoH. [lonnumure pyku Te,
KOTOPBIM TIOMAJICS KETOH ¢ HaAmuchio "0mo". D10 Oynmer komanaa "buo". Tenmeps mogHUMHTE PYKH Te,
KOTOPBIM TOMNAJICS KETOH ¢ HaAnuchio "Huka". Oto Oyner komanaa "Huka". [logHuMuTe pyku T€, KOMY
MOMAIKMCh HAIMUCH ¢*. DTO KallUTaHbl KOMaH/I.

Kaxxaplii yueHUK BBIOUPAET KETOH.

Komanipl paccaxnBaroTCs 3a CTOJIUKU.

4.0OcHOBHOI 3Tam.

Wrak, HauMHaeM Hally Urpy. Y CJIOBUS UIPbI: 3a KaXKAbIi NpaBUIIbHBIA OTBET KOMaHAa noiyvaer 1 6am.
Ha nocke Ha3zBaHue UIpHI.

Bbl MoxeTe TONy4YuTh JOMOJHUTENBHBIA Oalll 0 UIPHI, €CIM CMOXKETE€ OTBETUTh, KaK IEePEBOAUTCS
Ha3BaHUeE Ballled KOMaH/bI.

("buo" - xxu3Hb, "Huka" - TexHuka.)
1) IlepBblit KOHKYpC.

[lepBriii kOHKYpC: JKUBBIM OpraHu3MaM MPHUXOAUTCS ce0s 3alluIIaTh, TaK KaKk UM MOCTOSHHO YIpoXKaeT
OITACHOCTH OKa3aThCs YbCH - TUOO JTOOBIYCH: BEIb BCC OHU SBIISIOTCS 3BCHBSIMH MTUIICBOM IIETIOYKH, a TAKKE
KUBOTHBIE 3alIUILAIOT CBOIO TEPPUTOPHUIO OT MOCATaTENILCTB CBOUX copojaudeil. Mbl Toxe, HaOIroAas 3a
HHUMU, HAYYUJIMCh OXPAHATH CBOM JIOM, CBOIO KH3HB C MOMOIIBIO OXPaHHON CUTHAIIM3ALMEN, CTIEIMaIbHBIMU
ra3oBbIMH OaJUIOHYMKAMH, KOJIOUEH MPOBOJIOKOW, OpOHUPOBAHHBIMH TPAHCTIOPTHBIMH CPEACTBAMHU.
[TocmoTpute Ha gocky. Ha pucyHkax mpencraBieHbl 0ObEKThI IPUPOJBL: po3a, TpeMydasl 3Mesl, Yeperaxa,
OCBMHHOT. Takxe y KaxIoil KOMaHIbl €CTh KapTOYKH CO CIIOBAMU: OXPaHHAsl CUTHAJIW3alWs, Ta30BbIA
OaJUTOHYHK, KOJIF0UYasi MPOBOJIOKA, OPOHETPAHCIIOPTED.

Ha nocke 4 pucyHka: po3a, rpemydast 3Mesi, uepernaxa, OCbMUHOT.
Jletu paboTaroT B rpyInax, OTBETHI 3alUCHIBAIOT HA TUCTOYKAX.

3ananue: Halinute napsl: )KMBOM OpraHU3M M aHAJIOT €r0 3allluThl, MPUAYMaHHBIH yenoBekoM. Hanumure
O00BEKT KMBOW MPHUPO/IbI HA COOTBETCTBYIOIIYIO KAPTOUKY.

Wtak, st BUXKyY, 4TO KOMaHbl TOTOBEI. [locmymmaeM oTBeTHI (TOTYyYUBIIHECS Mapbl) V KAKI0W KOMaHIbL. A
Tenepb NPaBWIbHBINA OTBET: 1)oXpaHHasi CUTHAIU3ALMS - TpeMyuas 3Mes (y rpeMyueli 3Mer Ha KOHIIE XBOCTa
€cTh morpeMyimika. Eciau >XKMBOTHOE MNPUOMMKAETCS CIIHMIIKOM OJIM3KO, 3Mes HadWHaeT Tpeularh
MOrpeMymKor. ['poMKHII 3BYK OTIYTMBA€T TOTO, KTO MOTPEBOXKWI penTwinio. OXpaHHBbIE CHUCTEMBI
aHAJIOTUYHO yOeperaroT KHJIUIIA OT B3IOMIIMKOB. CripsiTaHHBIA BHYTPH JIoMa MIPUOOP MOIaeT TPEBOTY, KaK
TOJIBKO KTO-TO 3aXOJIUT B MOMEIIEHHE.) 2) Ta30BbIi OANTIOHYHMK - OCBMHUHOT (OCBMHUHOT MMEET MEIIOYKH,
3aMoJIHEHHbIE YepHWIbHOM Kpackod. Eciin Ha HUX HamajaroT, OHU BBINYCKAIOT B BOJAY 00JaKO YEpHWI U
OBICTPO MCYE3al0T. AHAJIOTMYHO JEUCTBYIOT CHEIUAIbHBIE Ta30Bble OAITIOHYMKUA. B HEKOTOPBIX CTpaHax
JIFOJTM UMEIOT MPaBO HOCUTH UX € cOOOM, 4TOOBI 3alIUTUTHCS B CiIy4ae HamaeHus.) 3) KoJroyasi MpoBOJIOKa
- po3a (pacteHus (po3bl) HE MOTYT yOeXaTh OT CBOMX BParoB, MO3TOMY OHH 3aIIMIIAIOTCS OT TPABOSTHBIX
munaMu. DPEHEeKT KOTrUe MPOBOJOKKA CX0X C 3P ¢PEeKToM MHUIMOB Ha po3ax.) 4) OpoHETpaHCIoOpTep -
yepenaxa ( 3aIlIMIIAsCh, Yepernaxa BTATUBAET JIAMKH U TOJI0BY BHYTPb TOJICTOTO MaHIUPs. To o0ecrieunBaeT
HAJEKHYIO 3alIUTy OT OOJIbIIMHCTBA XUITHUKOB. B OpoHeTpaHcHopTepax WM TaHKaxX JAJs 3allUThl COJAAT,
HAXOJSIIUXCS BHYTPH, HCIOJB3YeTCS KapKac M3 CTAIbHBIX IUIACTUH HAMOAOOME MAHIUPS Yepernaxu.



BponupoBaHHBIE CYXOIyTHBIE TPAHCIIOPTHBIE CpeACTBAa W "OpOHUpPOBAaHHBIC" >KHUBOTHBIC pagdl CBOCH
0€30MaCHOCTH KEPTBYIOT CKOPOCTHIO U CBOOO/10i1 MaHEBPUPOBAHUSI. )

ITpaBusIbHBIE OTBETHI 3aIUCHIBAIOTCS BEAYIIUM Ha JJOCKE.
2) Bropoit koHKypC.

HOCMOTpI/ITe, Y MCH4 Ha CTOJIC MHCTPYMCHTLI: racyHbIN KJIIO4, IT1Jia, maCCaTu>Ku, ITUHIICT. BBI6epI/ITe U3 HUX
HHCTPYMCHT, Ha CO3JaHUEC KOTOPOI'0 YC€JIOBEKA HATOJKHYJINU KJICITHU Kpa6a.

Kaxpiii y9acTHUK BBITIOJHSCT 33/IaHUE CAMOCTOSITENIBHO. 32 KaXK bl MPABUJIHLHBINA OTBET Aa€TCs OJMH OaJl.

IIpaBuabHBI OTBET: TaeuHbI KJIIOY, KOTOPBIM 3aKUMAlOT W 3aTSATUBAKOT Traiku U OONTHI, - 3TO
MEXaHUYECKU BapuaHT KICIIHU Kpaba, IPEeBHEro MHCTPYMEHTa MpUpoAbl. Takke MpaBUIIBHBIM OTBETOM
SBJIAETCS ACCATHIKU, TAK KAK 9TO YCOBEPIICHCTBOBAHHBIM BApUAHT.

3) Tperuit KOHKYpC.

Tpetuii KOHKYpC - KOHKYPC KanuTaHOB. B 3T0ii KOpoOKe sexut npenmer. UeaoBeka Ha €ro co3jlaHue, CKopee
BCEro, BAOXHOBWJIM 3y0acThle NMAacTH M NTUYbM KIIOBBI, TAaK KaK WX CHJIbHBIC MBILIIBI PACKPBIBAIOT U
3axXJIONbBIBAIOT HIKHIOIO U BEPXHIOIO YEIIOCTH TAKUM 00pa3oM, 4TO )KMUBOTHBIE MOT'YT pa3pe3aTh U pa3KeBaTb
nuuy. OTOT IpeaIMeT ceiluac MPUMEHSETCs BE3/IE U €CTh B KaX10M J0ME.

[IpaBUIIBHBIA OTBET: HOKHUIIBI.

Ha nmocke mis kaxmol KoMmaHabl OOBEKT >KMBOW MPUPOJBI, COpsTaHHbIC 32 15 kBampatukoB. KomaHmapl
BBITIOJIHSIIOT 33JIaHUE TTO0YEPE/IH.

4) YeTBepThlif KOHKYPC.

YV MeHs Ha JJOCKe 3a KBaJIpaTUKaMU CIPATaHbl 00bEKThI )KUBOI MPUPO/IbI, KOTOPbIE MPEACTABISAIOT OOIbIION
MHTEpeC I YUYEeHbIX - OMOHHMKOB. {7 Kakaol KoMaHAbl CBOM kuBOH 00bekT. Komanzae pasperaercs
OTKPBITh 5 KBaJJPATUKOB, IIOCJIE 3TOT0 HEOOXOAUMO OTIra/laTh )KUBOU OOBEKT.

ITpaBUsIbHBIE OTBETHI: MAYK, JeIb(UH.

KTo MoxeT cka3aTb, 4eM jk€ HHTEPECHBI OHU YYEHBIM - OMOHHKaM.
[Tokazate (hoTorpaduro OMOHMYECKOTO AeabprHA.

[Tpunoxxenue 1

[IIBeiiniapckue aBUavHX)EHEPhl pa3padoTanl OPUTHHATIBHBINA JIETaTeIbHBIN almapar, B KOTOPOM HECYIue
KPBUTBSI KOMUPOBAIM 00TeKaeMyto (popmy Tena aenbhuHa.

Pazpabotan qupmxadis "Jlenbdun", KOTOpBI Ha3BaH MOTOMY, YTO MOBEPXHOCTD MOJIMMEPHBIX JIUCTOB, U3
KOTOPBIX COOMPAIOTCS KOpITyca JUprkKaOIis, BEIIONHEHA "B MOoIpaskaHue Koxe' nenbduHa.

[Toka3aTh pUCYHOK KaOHHBI - J0Ma.
[Ipunoxenue 2

bronnueckuii nens(GuH - HOBOE TPAHCIIOPTHOE CPEJICTBO JABUTACTCS TOYh-B-TOUBb KaK HACTOSIIUH Ieb(HH,
na u ero (hopMa CKoIMpoBaHa ¢ Tena Jenb(uHa.

Ha ocHOBaHUM OTKpBITHSI aMEPUKAHCKUX YUEHBIX (OHM y3HQJIM, KaK Ha MOJIEKYJISIPHOM YpOBHE YCTpOEHa
HUTb NAyTUHBI) YAACTCA CO3[aTh CBEPXIIPOYHBIE U YIPYI'HME€ CUHTETHYECKHE MaTepuanbl. 13 HUX MOXKHO
OyZeT CIIUTh CBEPXJIETKUE OAEHKIbI.



[To mpuHIIMNY ayKa co3/aHa KaOWHA - JOM, KOTOPBIH HETPYIHO YCTAHOBHUTH MOYTH TJIE€ YTOTHO.
5) Ilatb1ii KOHKYpC.

CerozHs Ha Urpe Bbl YBUJIENIN UHTEPECHBIE N300pETEHNUS YETI0BEKa, CO3/IaHHbIe HA OCHOBE HaOII01eHUi 3a
npupoJoi. A Ttenepb monpoOyiTe co34aTh CBOIO MOJENIb TPAHCHOPTA, JOMA WM JPYroro MoOJE3HOrOo
npeaMeTa Ha OCHOBE CBOMX 3HAHUM W HAOJIOAeHUH 3a MPUPO0H (SKUBOTHBIMH, ITUIIAMH, HACEKOMBIMH ).

Kaxxnas komaH/1a oiy4daeT JJUCTOK, KapaHIalllu.
5. Utor.

Brr CEroaHs BCE ObLIH MOJ'IO,I[I_[BI! Br1 IMOKas3aJiki, KaKk Bbl MHOI'O 3HA€TE, HO 4 AyMaro, 4TO Ka)K,I[BIfI U3 Bac
Y3HaJI YTO-TO HOBOC.

Kaxoe 3a1aHUC y BaC BbI3BAJIO pr,Z[HOCTI/I?

Kakas wundopmammss 00 0OBEKTE >XMBOH MNPUPOABI M AHAIOTMYHOM HW300pETEHUHM YelOBEKa BaMm
3allOMHHJIACh, TTOKA3aJ1aCh CAMOW MHTEPECHOM?

IToacunThiBatOTCS OAJLIBL.

Harpaxnenne.



