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CONEPXAHUE

IosicHUTEeIbHAA 3aHCKA cTp.4
B TOM 4YHCIJIC:

— OCHOBBI Pa3pabOTKH paboyeii MPorpaMMbl y4eOHOTO Kypca,

— o0mras xapakTepucTuka yaeOHOTO Kypca;

— (opmbl opraHuzammu 00pa30BATEIHLHOTO MpOIEcca 1O Yy4eOHOMY
Kypcy, IpeAnoYTUTENbHbIE (POPMBI KOHTPOJIS U OLIEHKH;

— MecTo y4eOHOro Kypca B  ydyeOHOM IUIAaHE  OCHOBHOU
00pa3oBaTesIbHON MPOTrpaMMBI cpeHero oodiiero oOpazoBanus (nanee - OOIL
COO0).

Inanupyemsle pe3yJibTaThl 0CBOEHHS Y4eOHOr0 Kypca cTp.8
Conep:xxanue y4eOHOro Kypca cTp.9
TemaTn4yeckoe NIaHNpPoOBaHUE YU4eOHOI0 Kypca crp.10
YueOHo-MeTOoANYECKOE U MATEPHATIbHO-TEXHHYECKOe ofecreyeHne crp.12
peaju3anum y4eoHOro Kypca

IMpuiaoxenne 1 (kajleHIAPHO-TEMATHYECKOE IVIAHUPOBAHME) cTp.14
IIpuioxenne 2 (OLeHOYHBbIE MAaTEPHAJIbI) crp.19



1. HOACHUMTEJIBHASA 3AIIMCKA

Kypc «buonuka» sBisgeTcss MEXIpEAMETHBIM, OO0beAMHAS B ce0e Marepuan Tpex
y4eOHBIX MPEAMETOB: (PU3MKHU, OMOIOTHN U XUMUHU.

buonnka — Hayka, NoOrpaHMuYHas MeEXQy OHOJOTMEH M TEXHUKOH, pellarmas
MHXEHEPHbIE 33Jlaud Ha OCHOBE aHaJM3a CTPYKTYPbl M KU3HEIESITEIbHOCTH OPraHU3MOB. JTa
HayKa TECHO CBsi3aHa C Owuosioruei, (Qpu3uKoH, XUMHUEH, KHUOSPHETUKOW M HHXKEHEPHBIMU
HayKaMH — 3JIEKTPOHUKOM, HABUTallueH, CBSI3bI0, MOPCKUM JIEJIOM U JIp.

B Kkypce wucmonb3yroTcs 3HaHHA TeM (M3HMKH: 3aKOHBI COXPAHEHHUS W MPEBpaIlCHUS
SHEPruM, MEXaHUYECKHE CBOMCTBA TeJl, KalWUISPHbIEC SBJICHUS, 3BYKOBBIEC SIBJICHUS, OXpaHa
OKpYKarolEen Cpeibl.

AKTyaJIbHOCTh M COLMaJIbHAsl 3HAYUMOCTb MPOTPaMMbl 3aKJIFOYAETCSl B TOM, YTO JUIS
pElICHNsS WHXEHEPHBIX M apXUTEKTYPHBIX BOINPOCOB HAa COBPEMEHHOM YpPOBHE HEOOXOIMMO
U3y4aTh MPUPOAY, HO IPU ITOM HE KOMMPOBATh €€, a MOJXOAUTh TBOPUYECKH.

B Hamr coBpeMEHHBIN BEK IEKTPOHHKH M ATOMHOM 3HEPIHMHU YEJOBEK €lIE MHOIOE HE
pasragan u3 TailH npupoibl. [Iprpoaa XpaHUT emeé MHOKECTBO 3arajiok, rapMOHUs €€ TBOPEHHI
BCErJla yauBisula U OyAeT YIUBJISATH MHUp ueloBeka. UernoBek — TBOpel, HUcKaTeiab OyneT
CTPEMUTBLCS MOCTUTHYTH 3THU TalHbI, a TIOHAB, BOCIIPOU3BOANUTH B TEXHUKE, CTPOUTEIILCTBE HA
O5aro *uByLIero u Oyayimiero yenoseuecTBa. Ho BOT Bompoc: «YcmeeM Ju Mbl BOCIIOJIB30BaTHCS
OCTaBIIMMHUCS «ATEHTAMH >XKUBOW NPUPOAbI»? YUHUTHIBas TEMIIbl, C KOTOPbIMH PAcCTeHHS U
KUBOTHBIE UCUE3AIOT C JINKA 3€MJIM, a CTATUCTUKA HEYMOJIMMO KOHCTaTUPYET: €KET0IHO — OJIUH
BHJI )KMBOTHBIX M €KEJHEBHO — OJUH BHUJ PACTEHUM, - MMOCTABJICHHBIM BOIPOC 3BYYHUT OYEHBb
TPEBOKHO.

buonnka — ogHa W3 TeX HaAyK, KOTOpas TECHEWIIMM oO0pa3oM CBsi3aHAa C >KUBOU
MIPUPOION U KOTOpasi OCTPO OUIYIIaeT HEOOXOJUMOCTh B COXPaHEHUU psAla >KUBBIX BUIOB Ha
mnaHere 3ewuis. [IpoGiieMa OWMOHMKM 3/€Ch IIJIOTHO TMEPEIUIETACTCS C  DKOJIOTHYECKOM
npo6semMoii. B ¢BsA3M ¢ 3TUM COXpaHEHHUE PeAKUX U MCUE3AIOUINX BUIOB JKUBOTHBIX M PACTEHUH,
NOJIEP>)KaHUE OKPYKAIOLIEH cpelbl B YCIOBUAX, OJIArONPUSTHBIX Ul )KM3HH BCErO >KMBOTO Ha
3emiie, - HacylHas npoOieMa, 1 3aJ0T JajlbHENIIEro pa3BUTHS U COBEPILIEHCTBOBAHUS TEXHHUKH,
IPafloCTPOUTENBCTBA, APXUTEKTYphl, KHOepHeTHKH U T.A4. Celuac 3agauyn OMOHHMKHM pelIaeT
MHOTOYHCIICHHAs apMUsl y4€HbIX. B OyqymieM €€ MomosHAT MHOTHE U3 TeX, KTO CErOJHS CUAUT
3a WKOoJIbHOU mapToi. IlosToMy, Takke Ba)KHO HayduTh OYAYIIMX I'PaXKJaH C PaHHEro BO3pacTa
3a00TUTBCS 00 OKpYKAIOIICH IPUPOJIE.

HoBu3Ha nporpaMMsl COCTOUT B TOM, YTO CUCTEMA 3aHATHI COPUEHTUPOBAHA HE CTOJIBKO
Ha [eperadyy TOTOBBIX 3HAHUH, CKOJIBKO Ha (OpMHpPOBAaHME AKTUBHOW JIMYHOCTH,
MOTHBHUPOBAaHHOH K caMoo0pa3zoBaHuio. Ocoboe BHMMaHHUE yJelseTcsl I103HaBaTelbHOM
AKTUBHOCTM  y4YalIUXCS, Ppa3BUTHI0 TBOPYECKMX YMEHHH, HAY4HOIO MHUPOBO33pPEHUS,
I'YMaHHOCTH, 3KOJIOTHUECKOW KyabTypbl. TakuM o0Opa3oM, OTIIMYUTEIBHONH OCOOEHHOCTHIO
IIPOrPaMMBI SIBJISIETCS OPUEHTALMA HA IMPAKTUYECKYIO 3HAYMMOCTBH IOJIy4a€MBIX 3HAHHH, HX
YHUBEPCAJIbHOCTD, aKTYaJIbHOCTh JUIS KaX10T0 peOEHKa P ero coluanu3aluy.

Peanu3anus nporpammsl yueOHOro kypca «buOHMKa» mpearnosiaraeT MCIOJIb30BaHUE
JMCTAaHIIMOHHBIX 00PAa30BaTEIIbHBIX TEXHOJIOTUH.

HopMmaTuBHBIC, KOHUENTYyaJbHble M HHbIE OCHOBBI I pa3padoTku padoueit
NPOrpamMmMmbl y4e0HOro Kypca:

1. ®enpepanbublit 3akoH Poccuiickoit ®enepauun ot 29.12.2012r. Ne273-®3 «O6
oOpaszoBanuu B Poccuiickoit @enepanumy» (¢ 13BMEHEHUSIMU U JOTIOJHEHUSMN);

2. Ilpuka3 MunucrepctBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot 17 mas
2012 r. Ne 413 «OO6 yrBepkaeHUU (eepaTbHOro TOCYAapCTBEHHOTO 00pa30BaTENbHOIO
CTaHJapTa CpeHero oo1ero 0opa3oBaHus» (C U3MEHEHUSIMU U JIOTIOJTHEHHUSIMH );

3. IlpumepHas ocHOBHas oOpa3oBaTelibHasl IIporpamMma CpeHero oouiero oopasoBaHus,
onoOpenHas pemenneM @enepanbHOro y4eOHO-METOIUYECKOTO OOBEIMHEHHS MO O00IeMy
obpazoBanuto (I[Tpotokosn ot 28 urons 2016 1. Ne 2/16-3);
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4. Ilpuka3 MunucrepcrBa npocsemienus Poccuiickoit @enepauuu ot 28 asrycra 2020 r.
Ne 442 «O06 yrBepxnaenun llopsiaka opraHu3alMyd W OCYIIECTBIICHHS 00pa30BaTEbHOU
NEATENbHOCTH TI0 OCHOBHBIM 0O0IIe00pa3oBaTeIbHBIM MPOrpaMMaM - 00pa3oBaTeIbHBIM
nporpaMmaM HaydaJbHOTO OOIIEro, OCHOBHOTO OOIIEro M CpemHero oodmero odpaszoBaHus» (C
M3MEHEHHSIMU U JIOTIOJTHEHUSIMU );

5. IIpuka3z Munucrepcra npocseuienus: Poccuiickoit ®@enepanun ot 20.05.2020 Ne 254
«O06 yrBepxkaeHnH (heaepaqbHOTO MEpedyHs y4eOHHWKOB, JOIMYIIEHHBIX K HCHOJIb30BAHUIO MPH
peanu3ali  HMMEIOIIMX TOCYNApCTBEHHYIO aKKpPEAWUTAIMIO 00pa3oBaTelbHBIX IPOTpaMM
HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHero ooOmero oO0pa3oBaHMs OpraHU3aAIMSIMU,
OCYIIECTBISIOMIMMHU 00Pa30BaTENbHYIO ACATEIbHOCTDY;

6. Meronuueckue pEKOMEHIAUMU 10 peaju3ald 00pa3oBaTEIbHBIX IPOrPaMM
Ha4yaJIbHOTO OOIIIEr0, OCHOBHOTO OOIIET0 M CpelHero oodiiero oOpa3zoBaHus, 00pa30BaTEIbHBIX
porpamMmm CpeaHero npoecCnoHaTBFHOTO oOpa3zoBaHUs " TOTIOJTHUTETBHBIX
00111e00pa30BaTENBHBIX IPOTPAMM C TIPUMEHEHUEM DJIEKTPOHHOTO OOYYECHHUS U TUCTAHIIHOHHBIX
oOpa3oBaTeNbHBIX TeXHOJOTMi MuHnuctepcTBa mnpocsemienust Poccuiickoit ®denepauuu ot
19.03.2020;

7. IlocranoBnenuem ['maBHOro TrocyIapCTBEHHOIO caHUTapHOTO Bpaya oT 28.09.20 N 28
«O06 yrBepxkaenun canutapubix mpaBui CII 2.4.3648-20 «CaHuTapHO-3MHUIEMHUOJIOTHIECKIE
TpeOOBaHHUS K OPraHW3alMM BOCHHUTAHUS W OOY4YCHHS, OTIbIXa W O3JIOPOBJICHUS JETeH W
MOJIOICIKI Y,

8. VYcraB W WHBIE JOKaJbHBIE aKTHl YHHUBEPCUTETA, PETIAMEHTHUPYIOIIHUE OCHOBHEIC
MOJIOXKEHHUS, CIEeNU(PUKY, OCOOCHHOCTH OpraHu3alid OOYy4YeHHUs IO MporpaMMaM CpEIHETO
o01rero 0Opa3oBaHUsL.

[Iporpamma HacTosIIIEro yaeOHOTO Kypca pealu3yeTcsl MPU MOMOIIIH/C MCTIOIb30BaHIEM
CIIEYIONINX YI4eOHO-METOINYECKUX Pa3paboOTOK (KOMILJIEKCOB):

1. buonmka. ®PopmooOpazoBanue: ydeOHOoe mocobme mis By3oB/ H. B. Xnanos,
A. B. YBapoB, M. A. UepBonnas, . A. YepHuituyk. — 2-¢ u3n., uchp. u jgon. — Mocksa :
NznarensctBO Opaiit, 2021. — 217 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-08018-
6. — Texkcr : anexkrponnsii / DBC HOpaiir [caiit]. — URL: https://urait.ru/bcode/474609

2. Knanos, H. B. TIpomsbiiuieHHbIH qu3aiiH: OMOHMKa : yueOHOe mocobue it By30B /
H. B. )Knanos, B. B. IlaBmiok, A.B.CxkBopioB.— 2-¢ wu3m., ucnop. W Aorn. — Mocksa :
MznarensctBo IOpaiit, 2020. — 121 ¢. — (Bricmee oopazoBanue). — ISBN 978-5-534-08019-
3. — Texkcr : anexrponnsii / DBC HOpaiir [caiit]. — URL: https://urait.ru/bcode/455668.

O01mas XxapaKTepUuCTHKA Y4e0HOr0 Kypca

Henp peanuzanun OOIT COO [IOKa3arb 3HaYeHWE OWOJIOTHYECKUX 3HAHUU A
o y4eOHOMY KypCy pa3BUTHA  TEXHWKH,  apXUTEKTYphl,  MNpUOOPOCTPOCHUS,
dbopmupoBate y  oOy4aromuxcs  HAyYHO-OOOCHOBaHHOE
NOHMMAaHWE MHPA, YMEHUE aHATN3UPOBaTh (PAKTHI U BBHISBIATH
IPUYHMHHO-CIICICTBEHHBIC CBS3U.

3amaun  peamuzauuu  OOII O03HAKOMUTH OOydammuxcs ¢ MOpodecCHOHATHLHOM
COO o yueGHOMY KypCy TEPMUHOJIOTHEN B 001aCTU OMOHUKY;

chopMupoBaTh 3HaHHMST O TapMOHUU U TOAOOHUH

OMOIOTMYECKHIX CHUCTEM, B3aHMOCBSI3U buznyeckux,

OMOMEXaHUYECKUX UM  OHMOKOJIOPUCTHYECKUX  IIIEMEHTOB
OMOJIOTUYECKHUX CUCTEM;

HAay4YUTh OCHOBHBIM METOJOJOIMYECKMM IpHEMAM
pa3MepHocTel B OMOHUKE;

Hay4yuThb  BUAETh U HUCIOJB30BaTh  3JIEMEHTHI
OMOJIOTHYECKHX CHUCTEM B MPOEKTHPOBAHUU SKOJIOTMUYECKH
0e30IacHOM MpeIMEeTHO-TIPOCTPAHCTBEHHON Cpeibl OOMTaHUs
4eJI0BEKA;

HAyYUTh  TNPUMEHATh HA  TpakTHKe  0a3oBble
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obmenpodeccuoHalbHbIE  3HAHUST TEOPUM H  METOJIOB
COBPEMEHHOI OMOJIOTHH;

pa3BUBaTh y 00Yy4YaIOMIUXCS CIOCOOHOCTh K CHCTEMHOMY
MBIIUICHHUIO;

co3gaHue Yy OOydarolUXcs OCHOB TEOPETHYECKOU
HNOJArOTOBKM,  MO3BOJSIOUICH  OylyliuM  CHEUalIncTaM
OPUEHTHUPOBATbCSI B IIOTOKE HAy4HOM ©  TEXHUYECKOU
UHPOpPMAITUH.

Hamuuue MEXKIIPEAMETHBIX
cBA3el

[Ipenmer (Ha3BaHUE TEMBI) Copnepxanue
OMOHUKH

buonorus  (oxpana  okpyxarouieil | MoaenupoBaHue

cpenpl; pU3HOIIOTHS YeIOBeKa) KUBBIX
OpPraHNU3MOB.

®usnka (3aKOHBI  coxpaHeHUs U | buomexanuka.
IPEBpaLICHUS] PHEPIUH; MEXaHUYECKHE | ApXUTEKTypHas
CBOMCTBA TeJ; KallWUIAPHBIE ABJICHUS, | OMOHUKA.
3BYKOBBIE SIBJICHHS])

HNuTerpamuss ¢ BHEYPOYHOM
JEATEIIbHOCThIO, B TOM YHUCJIE
MPOEKTHOU

Vuebnplii  kypc  «buOHWKa»  WHTETrpUPOBaH ¢
MIpOrpaMMOM  BHEYPOUHOU JesTenbHOCTH «KomnberoTepHbie
TEXHOJIOTHH B HayKe U oOpazoBaHum», «®Du3uka: mpoOIemMbl U
OTKPBITHS», B KOTOPOW ydalIUMCS MOTYT OBbITh IPEIIOKEHBI
TEMBbI IIPOEKTOB B paMKax MpeaMeTHon obnactu « TexHuueckue
HayK».

BelnosIHEHHBIE  y4alUMUCA ~ MHIUMBHIYyalbHBIE H
IpYNIOBBIE MPOEKThl MOTYT OBITh TPEACTaBIEHBl Ha
KOHpEepeHIMsIX U KOHKypcax  pPa3IM4YHOTO  YPOBHS

(«ITemarornueckuit Onummny, «MexperuoHanbHas
MHOTOTpO(UIbHAS OJIUMITHA/IA IIKOJIbHUKOBY,
«MexayHapoJHbIe oOpa3oBaTeNbHbIC JTUCTAHIIMOHHBIE

KOHKYpChI «Onumnucy u 1ip.)

®opMbl OpraHu3anny 00pa3oBaTeJbHOIO0 MpoLecca o yuedHoMy Kypcy,
NpeanoUYTUuTeIbHbIe ()OPMbI KOHTPOJIS U OLIEHKH

OcHoBHas dhopma

o0pa3oBaTeNbHOTO Tpollecca MO y4eOHOMY

Kypey

OpraHu3aIuu Ypok B 04HOM, OHJIAWH U o(aaitH opmarax

Twursl 3ag9THN

Ypoku ¢opMupoBaHusT HOBBIX 3HAHUI
(YpOK-JIeKIisi, B TOM YHCJIE C HCIOJIb30BaHUEM
JUCTAaHIIMOHHBIX 00pa3oBaTeNbHBIX
TEXHOJIOTHA. );

Ypoku npuMeHeHUH 3HAHUI HA IPAKTUKeE
(KOMOMHHUPOBAHHBIH yPOK, B TOM YHCIE C
HCIIOJIb30BaHUEM JUCTAaHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHIA.);

YpoKku KOHTPOJIS M NPOBEPKH 3HAHMN M
yMeHHii (YpOK - caMoCTosiTelIbHAs paboTa, YpoK -
npakTHueckas paboTa; ypoK - KOHTpOJIbHAs
paborta).




@opMBbl KOHTPOJISL U OLICHKU 3HAHUM, YMEHHI

oOyuaronuxcs

Buasbl koHTpOJIA:
MeKywui.

IIOYPOYHBIN, TEMAaTUYECKUN;
NPOMENCYMOYHAA AMMeCMayus.
0 pe3yabTaraM Tekymero koutpoius (10

kiacc, |l moxyronue)

DopMBI KOHTPOJIAA:

paboTta Ha ypoke, caMOCTOsITeTIbHasl paboTa,

npakTU4eckas paboTa, KOHTPOJbHAs padoTa, B
TOM YHCJIE C HCIIOJIBb30BAHHUEM IHUCTAHIITMOHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTHH.

Mecrto yueOHOro kypca B yueonom miaane OOII COO

VYueobnniii kypc «buonuka» B yue6HoM 1uiane OOII COO siBnseTcst TOTMOJHUTEIbHBIM

KYpPCOM TIO BBIOOpY.

O06bem yueOHOTO Kypca U paclipeiefieHue ero
1o KJy1accaM (To1am) o0ydeHHs

Ton
o0yueHus1/Kiacc

OO011ee KOJIMYECTBO YacOB

HenenbHas Harpyska B yacax

10 xmacc/1 rox

19

1

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA

Bunrnr
00pa3zoBaTeIbHBIX
pe3ynbTaToB

[Tnanupyemble pe3ynbTaThl

Pasznen/ tema

10 kmacce/ 1rom oOydenus

y4eOHOTO
Kypca

o0y4yaromuiicst/y4eHuK
HAYYHUTCHA

o0yyarouuiicst/y4eHuK
MOJIYYUT BO3MOKHOCTh
HAYYUTbHCHA




MIPEeIMETHBIC 0 TapMOHUH U MOJI00UH NPUMEHAMD Ha | Beenenue.
OMOJIOTUYECKUX CUCTEM, | NPOU3BOOCMBE bazoevle | IlepBbie
B3aMMOCBSI3U obwenpogheccuonanvhvlie pUMEPHI
(bU3NIECKuX, 3HAHUA Meopuu U Memooog | ONOHUKH.
OnomexaHuuec- COBPEMEHHOU OUON02UL, Hanpasnenus
KUX U OMOKOJIOPUCTHU- sudemsv U UCNOJBL30BAMb | OMOHUKH.
YECKHX JIEMEHTOB anemenmul  Ouonocuveckux | MonenupoBan
OMOJIOTUYECKUX CUCTEM; | CUCEM 8 NPOEeKMUPOSAHUU | N KHUBBIX
OHUMATh CMBICIT | 9KOI02UYeCKY — Oe30nacHoll | OPTaHU3MOB.
HOHSTUMN: HayKa | npeomemmo- CoBpemeHHbIE
OMOHUKA, APOCMPAHCMBEHHOU Cpedbl | OTKPBITHUS.
apXUTEKTypHas, 00UMAaHUsL YenoeeKa, bromexanuka.
Ouosnoruyeckas, ApXxuTeKTypHa
TeXHUYECKass OMOHHMKA, s OMOHHUKA.
OUMOHHYECKas MOJCID,
PEaKTHBHOE JIBIKEHHE,
yIBTpa3BYK, HHPPA3BYK,
AIIEKTOPMAarHUTHBIE
W3ITyYCHUs, U3TydeHHE,
IXOJIOKAITHS, po6OTHI,
OTITOBOJIOKHO;

MeTanpeaIMeTHbIE BJIQZIETh ~ HAaBBIKAMHM  BOCIPUATUS W aHAJIM3a
CHEIMAIbHBIX TEKCTOB, MMEIOMIUX TEPMHUHOJIOTHIO
OHUOHHUKH;
ONepUpoBaTh MpPUEMaMHU BEACHHUS JUCKYCCUU H
MTOJIEMUKH TI0 BOIIPOCcaM OMOHUKH;
JNEMOHCTPUPOBATh  HABBIKM MYOIMYHOM peun H
MUCHbMEHHOTO apryMEHTHPOBAHHOTO W3JI0XKEHHS CBOECH
COOCTBEHHOM  TOYKM  3peHHs 1O  aKTyalbHbIM
npobiaeMaM OMOHUKY;

JTUYHOCTHBIE FOTOBHOCTBbIO MPHUMEHSTh Ha MpakTHKE 0a30BbIe
obienpodeccuoHanbHble 3HAHUS TEOPUU M METOJOB
COBPEMEHHOM OMOHUKH;
CHOCOOHOCTh M TOTOBHOCTH K JMUAJIOTy U BOCIPHUSTHIO
aNbTePHATHB, YYAaCTUI0O B HAYYHBIX JUCKYCCHUSIX IO
npobiieMaM  KyJlIbTYPHO-00IIECTBEHHOTO (prusocodcko-
MHUPOBO33PEHYECKOTO XapaKkTepa.

3. COAEP/)KAHHUE YYEBHOI'O KYPCA
«buoHuka»
HazBanue Kparkoe conepxanne nporpaMMsl pas3zenos(a)/ riaB(bl) u/nuiam

paznenos(a)/rnas (b1)
u/unu TeM(bl)
y4eOHOT0 Kypca

TeM(bl) ydeOHOTro Kypca

BBenenue. Ilepsbie

buonuka xak HayKa. buonuka kak IMpUKJIaaHadgd HAyKa O
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npuMepbl OMOHMKHU

IIPUMEHEHUHM B TEXHUYECKUX YCTPOMCTBAX M CHCTEMax IPUHLHUIIOB,
CBOMCTB, (YHKIMIA U CTPYKTYp XHBOU Hpupoibl. OCHOBBI OMOHUKH:
ucTopus, NMpeaMeT, NpuHIunbl, 3axauu. Otkpeitus Kapna Kynsmana,

Jxopmka Mectpanst u 1. 1. Meroapl OHOHUKA — MEXaHU3MBI
IIO3HAHUSA M IIPAKTHUYECKOW peaM3aldy B3aUMOJEUCTBUS C JKUBOU
MIPUPOION. [Ipumenenue Ha MPOU3BOJICTBE 0a30BbIX

oOmienpodeccuoHaNbHBIX 3HAHUW TEOPHUH M METOJIOB COBPEMEHHOU
OMOJI0THH.

Hanpasienus buonornueckas, TEXHUYECKasl, TeopeTuueckas OMOHUKA.
OMOHUKH
MoaeaupoBanue buonunueckue moznenu. M3ydeHne HEPBHOM CHCTEMBI YEIIOBEKa

JKMBBIX OPraHu3MoB

U JKMBOTHBIX M MOJEIUPOBAHUE HEPBHBIX KIETOK (HEHPOHOB) U
HEWPOHHBIX CETEM I MPUMEHEHWE Ha MPOU3BOJICTBE: JNAIbHEHIIETO
COBEPUICHCTBOBAHUS BBIYMCIUTEIBHON TEXHUKH U pa3pabOTKHU HOBBIX
JJIEMEHTOB U YCTPOMCTB  aBTOMAaTUKM M TeJE€MEXaHUKU
(HellpoOMOHMKA);  HCCIEAOBAHWE OpPraHOB YYBCTB U JPYTHUX
BOCIIPUHUMAIOIIIUX CUCTEM >KMBBIX OPraHU3MOB C LEJbI0 pa3paboTKu
HOBBIX JTaTYNKOB U CUCTEM 0OHapyXeHHUS;
W3y4YeHHE MPHUHIMIIOB OpPHUEHTALMU, JIOKAlMM M HaBUTALUU Y
Pa3IMYHBIX JKUBOTHBIX Ui MCIOJB30BaHUS JTUX MPHUHIMIIOB B
TEXHUKE; UCCIIeI0BaHNe MOP(OIOrHUECKUX,
(hbU3HOTIOTMYECKHUX, OMOXUMHYECKUX ocoOeHHocTel
YKUBBIX OPTaHU3MOB JJIsl BBIABM)KEHUS HOBBIX TEXHUYECKUX U HayYHBIX
HIeHn.

CoBpeMeHHbBIE
OTKPBITHUS

KonctpynpoBanHsie poOOTHI, ONITOBOJIOKHO, HOBAsi TEXHOJIOTHS
MajafoIIero MeXaHW3Ma JUIi KONUPOB M TPHHTEPOB W T. JO. —
MPUMCHCHHE Ha IPOM3BOJICTBE TCOPUU U METOJIOB COBPEMEHHOMU
OHOJIOTHH.

Buomexanuka

buomexannyeckue acmnekTbl CTpoeHUs M (YHKIHOHHUPOBAHUS
KUBBIX cucTteM. OCOOEHHOCTH U MPUHIUIBI PYHKIIMOHAIBHBIX CHCTEM
B OMoMexaHHKe. 3aKOHOMEPHOCTH Pa3BUTUS (PU3HOJOTMUYECKUX CUCTEM
OopraHu3sMa  4eJOBeKa. 3aKOHOMEPHOCTH OMOMEXaHUUYECKOTO
MOBE/ICHUsI 4YelloBEKa B OKpYyXKawlled cpene. 3aKOHOMEPHOCTHU
MEXaHUKH OHOJIOTMUECKUX CIUIOMHBIX cpeld. OCHOBHBIE 3a1auyu
aJIaliTUBHOTO  pacro3HaBaHusi o0pa3zoB. Kiaccudukamuss MeroaoB
pacro3HaBaHUsl. DKCTeHCUaNbHbIE METO/IbI pacro3HaBaHUsl.
[IpumeHeHue Ha TPOU3BOJACTBE: JIBU)KEHHUE JIETATEIbHBIX allapaToB U
MOJIBOJHBIX JIOJIOK, PEaKTUBHOE JIBIKEHUE U T. JI.

ApXUTEKTYpHAasi
OMoHMKA

Teopust u mpakTUKa apXUTEKTYpHOU Ononuku. Mctopuueckue
MPEINOCHUIKH Pa3BUTHSI ADXUTEKTYPHOH  OMOHHKHU. PazButue
TEOPETUYECKHX B3INIAJ0B B  BOMpoce CBs3M  (OPMUPOBAHUA
ApPXUTEKTYPHI U KUBOU MPUPOJIbI — IPUMEHEHHE Ha MPAKTHUKE.




4. TEMATUNYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

Ne Paznen / rnaBa Kon-Bo | OcHOBHBIE BUIBI ACSATEIBHOCTU
/ Tema y4eOHOTO Kypca 4acoB oOyyaromuxcs (Ha YpOBHE
y4eOHBIX JIEUCTBHIN)
10 xmacce/ 1 rox ooyuenus (19 yacon)
Pasnen 1. Beenenue. 5) 0 rapMOHUU u nofoouu
1. Tewma 1. buonuka xak Hayka 1 OMOJIOTHYECKUX CUCTEM,
2. Tema 2. buonuka kak mnpuxiagHas | 1 B3aMMOCBSI3H (buszHUecKuX,
HayKa O NMPHUMCHCHHU B TEXHUYCCKUX OMOMEXaHMYECKUX u
YCTPOMCTBAX M CHCTEMax MPUHITUIIOB, OMOKOJIOPUCTUYECKHX IIEMEHTOB
CBOWCTB, (DYHKIMH U CTPYKTYp >KUBOH OMOJIOTMYECKUX CUCTEM;
PHUPOIBI MOHUMATh CMBICIT TOHSATHH: HayKa
3. Tema 3. OcHoBbl OmoHMKH: ucTOpHs, | 1 OHOHMKa, ApXUTCKTypHas,
IpeaIMeET, IPUHITUIIBI, 3aa4l, METOIbI 6I/IOJ'IOFI/I‘I€CKa${, TEXHUYCCKas
4, Tema 4. Otkpeitus Kapna Kynemana, | 1 OroHKKa, OMOHMYECKas MOJIEIb,
Jxopmka Mectpans u T. 1. PCaKTUBHOC ABWXXEHUE,
5. Tema 5. Ilpaktuueckas pabora Nel. |1 YIBTPa3ByK, HHPA3BYK,
«JlousTHe 0  GHOHHKE AJIEKTOPOMATrHUTHBIC U3TYICHUS,
Pasnen |1. HanpaBjienusi 6MOHUKH 3 M3JTy4YEHHE, DXOJIOKAIKs, POOOTHI,
6. Tema 6. bronornyeckas OHOHUKA 1 OTITOBOJIOKHO,
7. Tema 7. Texunueckast OMOHMKA 1 IIPUMCHATE ~ Ha  HPOU3BONCTBE
8. Tema 8. TeopeTndeckasi OMOHHKA 1 6asoBbre obmenpogeccnonanbHbe
Paznen Ill. MoageaupoBanne  KMBBIX | 5 SHaHWA TeVOpHH 1 MCTOZOB
OpraHu3MOB COBPEMEHHOM OHOJIOTHH;
9. Tema 9. BHOHNYECKHE MOLENH 1 BUJIETH U UCIIOJIb30BAThH AJIEMEHTHI
10. Tema 10. HelipoOnonunka 1 OMOTOTHHECKIX CHCTEM B
11. Tema 11. HWccnemoBanwe opraHos | 1 TPOCKTHP O? AHHH SKOJIOTHACCKH
YyBCTB U JPYTUX BOCHPUHUMAIOLIUX Oesonacnoii [PCAMETHO
CUCTEM HUBBIX OPraHHW3MOB C LEJbIO NPOCTPAHCTECHHOM CPE/Ibl
pa3paboTKK HOBBIX JATYUKOB U CUCTEM OOMTaHWA HCN0BCK;
0OHapYKCHHS
12. Tema 12. W3yuenue mnpuHOMIOB | 1
OpHUEHTAIINH, JIOKALlMU U HaBUTALUU Y
Pa3IUMYHbIX KUBOTHBIX JUIs
WCIOJIb30BAHUS DJTUX MPUHIIUIIOB B
TEXHUKE
13. Tema 13. [IpakTuueckas pabota No2 1
«EcTecTBeHHBIC MaTEpUATIBI»
Pa3nes |V. CoBpeMeHHbBIe OTKPBITHS 5
14, Tema 14. KonctpynpoBanusie po6otsr | 1
15. Tema 15. OnToBOJIOKHO 1
16. Tema 16. Ilpaktuyeckas pabora Ne3 | 1
«Hcmonb3oBaHNEe  3aKOHOMEPHOCTEH
KU3ZHENEATEIbHOCTH  OpraHu3Ma B
pEIIeHUH WHKEHEPHBIX 3a7a4»
17. Tema 17. IIpumenenune Ha | 1
MPOU3BOJICTBE TEOPHUH U  METOJIOB
COBPEMEHHOI OuoJIorun
18. HTorosasi KOHTpoJbHAs padoTa. 1
19. O6o6maromuii ~ ypok 1o  1eme | 1
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‘ «buonuka» |

5. YueOHO-MeTOAUYECKOEe U MATEPUAIBHO-TEXHUYECKOe olecrieyeHHe peau3auuu
y4eOHOro Kypca

5.1 OcHoBHasi yueOHasi JuTepaTypa

5.1.1. buonuka. ®opmooOpazoBanue : yueOHoe mocobue mius By3oB/ H. B. XKmanos,
A. B. VBapoB, M. A. Uepronnas, U. A. UepHuiiuyk. — 2-¢ u3a., Ucnp. u Jom. — MoOCKBa :
WznatenscrBo FOpaiit, 2021. — 217 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-08018-
6. — Texkcr : anexrponnsii // DBC KOpaiir [caiit]. — URL: https://urait.ru/bcode/474609

5.1.2. Xnanos, H.B. IlpombimieHHbli au3aiiH: OHOHUKA : ydeOHOe mmocobue mis
By3oB / H. B. )Knanos, B. B. IlaBniok, A. B. CkBopuoB. — 2-e¢ u3n., ucrp. u gon. — Mocksa :
WznarenscrBo Opaiit, 2020. — 121 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-08019-
3. — Texkcr : anexrponnsii // DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/455668.

5.2. JlonosHuTeIbHAS yUeOHAas JUTEepaTypa

5.2.1. 3unvenko JI.A. buonnveckne WH(MOPMAIMOHHBIE CHCTEMBl U UX INPAKTHUECKHUE
npumenenus / JI.A. 3unuenko, B.M. Kypeitunka, B.I'. Penpko. — OnexTpoH. gan. — Mockaa :
®usmatiurt, 201 1. —Pexum gocryma: https://e.lanbook.com/book/2713.

5.2.2. Tumodee A.b. Mexannueckue KojaeOaHUsI ¥ PE30HAHCHI B OPTaHU3ME YEIIOBEKa!
yueb. mocooue. M.: dusmariut, 2008. — Pexkum pocryma: https://e.lanbook.com/book/2337

5.3. YueOHo-MeTOAMYECKAN TUTEPATYpPa

5.3.1. XXutun FO.U., CrexonparkoBa H.B. TIpakTndeckue acmekThl pemieHust mpooaemM
sKojornuecko OuoHukn // BectHuk BopoHEXCKOTO TroCyIapCTBEHHOTO — arpapHOTO
yHuBepcutera - 2011. Nel.

5.3.2. U6parumoB .M. OCHOBBI KOMIMBIOTEPHOTO MOJICIUPOBAHUS HAHOCHCTEM: y4eO.
nocobue / U.M. U6parumos, A.H. Kosmos, FO.®. Hazapos. — Cankr-IlerepOypr: Jlans, 2010.

5.3.3. KopeneBckuii H.A. BBenenue B HampaBieHHE MNOATOTOBKM '"buoTexHuueckue
CHUCTEMBI M TEXHOJIOTHH'": y4eOHOE TMOoCcOoOMe ISl CTYAEHTOB BY30B, OOYyYaloOlmUXCS TIO
HanpasieHuo 201000 "buorexunueckue cucteMbl U TexHosoruu".- Crapsiii Ockon: THT, 2013.

5.3.4. Kyoemmkua C.A. CumOn0o3 yenoBeka W TeXHUKH // BecTHHMK MalKOMCKOTO
roCyJIapCTBEHHOTO TEXHOJOTH4YecKoro yHuBepcutera. —2013. — Ne 2.

5.3.5. Xaitkun C. Heltponnblie cetu: noyiHblii - kypc / [mep. ¢ anrit. H.H. Kyccyns, A.I1O.
[llenecroBa; nox pea. H.H. Kyccyns]. - U3a. 2-e, ucnp. - M.: Bunbsmc, 2008.

5.4. IlepeueHb peKOMEHIyeMbIX TEXHHYECKUX CpPeJACTB O0y4YeHHUsl, B TOM 4YHCJe
TPeHaKepoB

5.4.1. TlepcoHanbHBIA KOMIBIOTEP

5.4.2. MynbTUMeMa mpoeKTop

5.4.3. uTepakTuBHAs JOCKa

5.5. IlepeyeHb peKOMEHIyeMbIX 3JIEKTPOHHBIX OHOIHOTEYHO-00Pa30BATEIbHBIX
pecypcoB

5.5.1. DnexTpoHHblii karajgor dyHaamentanbHoM Oubmuoreku TI'Y wumenn I.P.
JepxaBuna. Pexxum cBoboaHoro goctyma: http://biblio.tsutmb.ru/

5.5.2. buonuka http://bio-nica.narod.ru/

5.5.3. buonuka — HoBoCcTH http://bionika-news.ru/

5.5.4. Jlunamuueckue Mozenu B 6uosoruu http://dmb.biophys.msu.ru/

CpencrBa KOMMYHUKAIUH JUIS IPOBEACHUS OHJIAKH - U opIaiiH ypoKoB
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http://bionika-news.ru/
http://dmb.biophys.msu.ru/

1. JIneBHUK.pY

2. ConmanbHas ceth BKonTakTe

3. CepBuc Zoom BHI€OKOH(DEpEeHIUS
4. Google popma

OneKkTpoHHbIE 00pa30BaTENIbHBIE PECYPCHI s IPOBEICHUS OHIAMH- U O(UIaliH YPOKOB:
1./lneBHUK.pY

2.PoII

3.Pemry EI'D

5.6. MarepuajibHO-TEXHHYECKHE CPeICTBA H 000Py10BAHUS JUIs1 00YUeHUsI

5.6.1. KapTouku ¢ cuTyanlmOHHBIMH 3a/1a9aMu

5.6.2. Jlns oOecnieueHwst OOydeHHS C  HCIOJB30BAHMEM  JIMCTAHIIMOHHBIX
00pa30BaTENIbHBIX TEXHOJIOTHI HEOOXOIUMBI:

- KOMIIBIOTEPHl WM HWHbIE TEXHWYECKHE YCTpPOWCTBA YYEHMKOB M Iegarora ¢
BBICOKOCKOPOCTHBIM BBIX0JIOM B HHTepHeT, obOecreunBaronige BO3MOXKHOCTb pPabOThI C
MYJbTUMEAUMHBIM ~ KOHTEHTOM:  BOCIPOU3BEAEHUE  BHUJCOU300paKEHUM, KadeCTBEHHBII
CTEpEO03BYK B HayIlIHUKAaX, pe4eBON BBOJ C MUKpO(OHa U Jp.
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Ipunoxenue 1

KAJIEHAAPHO-TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O

KYPCA
«buonuka»

Ne Paznen / rmaBa Kon-Bo | Tun @opmbl 1 BuAbl | KanengapHele cpoku
/ Tema 4acoB | 3aHATHUS KOHTPOJIA IPOBEJICHUS
y4eOHOTO Kypca [Tnan

10 kaacc/ 1 rog odydyenus (19 yacos)

Pa3nen 1. Beenenne. IlepBbie 5

npuMepbl ONOHUKHU

1. Tema 1. buonumka kak 1 VYpox
HayKa dbopmupoBa

HUS HOBBIX
3HAHHUI

2. Tema 2. buonuka kak 1 VYpok
MpUKIagHas Hayka o dbopmupoBa
MIPUMCHCHHUH B HUS HOBBIX
TEXHUYECKUX 3HAHHUI
YCTpOWCTBaxX u
CUCTeMax IPHHIIUIIOB,

CBOMCTB, OGQYHKIHH U
CTPYKTYD KUBOU
TIPUPOIbI

3. Tema 3. OcCHOBBI 1 Ypox
OMOHHUKU: HCTOPHS, dhopMupoBa
MpeaIMeT, MPUHLHUIBL, HUSL HOBBIX
3aJ1a9, METOIbI 3HAHUHU

4, Tema 4. OTKpbITHS 1 Ypok
Kapna Kynbmana, dbopmupoBa
Hxopmka Mectpans u HUSI HOBBIX
T. 1. 3HaHUHU

5. Tema 5. IlpakTudeckas 1 Ypok Temarnueckuii
pabotra Nel. «Ilonsrue KOHTPOJIA M | KOHTPOJIb:

0  OMOHHKE» IPOBEPKU MpaKTHYecKas
3HaHUK W | pabora
YMEHUM

Paznen Il. Hanpasienus 3

OMOHMKH

6. Tema 6. buosnoruueckas 1 Ypok
OMOHMKA dbopmupoBa

HUSL HOBBIX
3HaHUM

7. Tema 7. TexuHudeckas 1 Ypok [Toypounslii
OMOHMKA NPUMEHEHH | KOHTPOJIb: paboTta

1l 3HAaHUH HA | HA YPOKE
MPAKTHKE
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8. Tema8. Teoperuueckas Ypok Temarnueckuii
OMOHUKA INPUMEHEHU | KOHTPOJIb:
s1 3HAHHUM Ha | CaMOCTOSATENIbHAS
IIPAKTUKE paboTta
Paznea |1l. MoneanpoBanue
*KMBBIX OPTaHU3MOB
9. Tema 9. buonmueckue VYpok
MOJICITH dbopmupoBa
HUS HOBBIX
3HAHHUI
10. Tema 10. Ypok
Heiipobuonuka dhopMupoBa
HUS HOBBIX
3HAHHUI
11. Tema 1. Ypok Temarnuecknii
UccnenoBanue opranos MPUMEHEHU | KOHTPOJIb:
YyBCTB U JpYrux 1 3HAaHUH HA | CAMOCTOSITEIIbHAS
BOCTIPHHUMAFOTIINX MIPaKTHKE paborta
CUCTEM KUBBIX
OPraHU3MOB C IIEJBIO
pa3paboTku HOBBIX
JAaTYNKOB W CHUCTEM
oOHapyXeHHUs
12. Tema 12. WsydeHue Ypox
MIPUHIIATIOB dbopmupoBa
OpUEHTAIlNH, JIOKALUU HUSL HOBBIX
u HaBUTaLUH y 3HAHUU
Pa3IMYHBIX KUBOTHBIX
TUIS WCII0JIb30BaHUS
9TUX NPUHLMIIOB B
TEXHUKE
13. Tema 13. Ypox TemaTndeckmit
[IpakTuueckass pabota KOHTPOJISL M | KOHTPOJIb:
No2 «EcTecTBeHHEIC MIPOBEPKHU MpaKTUYECKast
MaTepHuabDy 3HaHUUA  ® | paboTa
YMEHHI
Paznen IV. CoBpemeHHBIE
OTKPBITHUS
14, Tema 14. Ypok
KoHncrpynpoBanubie dbopmupoBa
po6OTHI HUSL HOBBIX
3HaAHUU
15. Tema 15. OnTOBOJIOKHO VYpok
dopmupoBa
HUS HOBBIX
3HAHUU
16. Tema 16. Ypox Temarnueckuii
[IpakTuueckass pabota KOHTPOJISI M | KOHTPOJIb:
Ne3d  «Mcnonb3zoBanue MIPOBEPKHU MpaKTHYeCcKast
3aKOHOMEPHOCTEN 3HaHUH W | paboTa
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KHU3HCACATCIIBHOCTH
oprannsmMa B pPCHICHUUA
HWHXXCHCPHBIX 3a1a49»

yMEHUI

17. Tema 17. IlpumeHnenue Ypok
Ha MIPOU3BOJICTBE dbopmupoBa
TEOPUH U  METOJIOB HUS HOBBIX
COBPEMEHHOU 3HaHUI
OroJIoTHN
18. HroroBasi KOHTpOJIbHASA Ypok Temarnuecknii
pabora. KOHTPOJISI M | KOHTPOJIb:
IIPOBEPKU KOHTPOJIbHAS
3HaHUW U | paboTa
yMEHUHI
19. | Ob6obmaromuii ypok 1o Ypoxk
TeMe «bHOHUKa» IIPUMEHEHH
1 3HaHWI Ha
IPAKTHKE
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Ipunoxenue 2

OIEHOYHBIE MATEPHAJIbI

JdeMoHCcTpanMOHHASI BepPCHsi CAMOCTOATEIbHO padoThl

Camocmoamenshnas paboma na memy «Teopemuueckas o6uonuxkay
OTBeThTE Ha BOMPOCHI. 3aCUUTHIBAIOTCS TOJIBKO TIOJIHBIE OTBETHI, PACKPHIBAIOIIHNE CYTh BOMPOCA,

IIyCThb U KOPOTKHUE.

Uto oObenuHseT BCe (DparMeHThI ITOTO
KOJIJIa)Ka C TOYKU 3PEHUsT OMOHHUKH?

HazoBute npuHuun IBM>KEHUS, KOTOPBIX
XapakTepeH ¢ JUIS OChbMHUHOTA W
KOCMHYECKOTO KOpaos.

HazoBuTe cTpaHy, ropoj ¥ 3HaAMECHHUTYIO
OaIIHIO. Kakoe  oTHomeHume  3Ta
JIOCTOIIPUMEUYATEIILHOCTD HMEET K
CKeJIeTy U OMOHUKe?

Kakass 0COOCHHOCTb PAacCTCHUH C ITUMH
[[BETAMH UCTIOJIB3YETCS B CTPOUTEIHCTBE
3MaHUd W, CcKopee Bcero, Oyzer
UCITIOJIB30BAThCSl  NPH  CTPOUTEIHCTBE
HEOOCKpEOOB?
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Yrto, cBs3aHHOE C IT4EIaMH, 4YEJIOBEK

UCIIOJIb30BaJI pu CTPOUTEIILCTBE
MexnyHapoaHou Kocmuueckoit
Cranuun

Kakyro  0coOGeHHOCTH mONETa  COB
WCIIOJIH30BAJIU MPU CO3JIAHUU HEKOTOPBIX
caMoJETOB?

UeMm BHyTpEHHEE CTPOCHHE J0XICBOTO
YepBsl HAIIOMUHAET CTPOSHHUE TI0IBOIHOMN
JoaKu?

Y 5TOH KyBIIMHKA — KOPOJIEBCKOE
Ha3BaHue. OcoOEHHOCTH CTpoeHus eé
mucteeB  nomornu B 1851 romy
MOCTPOUTH 3HAMEHUTBIM  JIBOpEIL.
HazoBute KyBIIMHKY U JABOpEI]

Kakyto  0coOCHHOCTP  HOJCMOTpPEIH
yYeHbIE Yy IKHBOTHBIX, a 3arem
UCIIOJIb30BAJIM IIPU cO3J1aHuu Oypa?




10. C KakMMH YacTsAIMH YEIOBEYECKOrO Tejia
MOXHO CpaBHI/ITB KaHaThbI BaHTOBOFO

mocTta B CankT-IlerepOypre?

Camocmosamenvnas paboma na memy «Hccnedosanue opeanoe uyecme u oOpy2ux
6OCHPUHUMAIOWUX CUCIEM HCUBLIX OP2AHU3ZMOG C UENbl0 PA3padomKu HOEbIX OAMYUKOE U
cucmem 0OHApPyHceHUs»

OTtBeThTEe Ha BOMPOCHI. 3aCUUTHIBAIOTCS TOJIBKO MOJHBIE OTBETHI, PACKPBHIBAIOILIUE CYTh BOIIPOCA,
IMYCTh U KOPOTKHE.

B npeBHem Pume cymectBoBango 6oeBoe
MMOCTPOCHUE Y JIETHOHEPOB, IS 3AIIUTHI
OT CTpeJl. DTO TOCTPOEHUE MPHUIYMaTH,
10 HaONIOACHUSAM B JKMBOW MPUPOJIE 32
OJTHUM OPraHM3MOM C MOIIHOM 3alIUTOI
OT HalaJIeHUH U3 BHEIIHEW CpEIbl.
HazoBurte 3TO JXHMBOTHOE

Paccmotrpure oty  dororpaduio u
NPaBUJIHHO HA30BHTE TO, YTO MOHTED
WCIIOJIB3YET, YTOOBI 3a0paThCs HA CTOJIO

OT10 mpucnocoOlieHHe  HMCHONb3YeTCs
YeJIOBEKOM OYeHb YacTo, a HPOTOTHII
3TOr0 IPHUCIOCOOJICHHUS €CTh Y >KHUBBIX
opranu3zMoB. O 4éMm peub?
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HazoBute  MHCTpYMEHT,  CO3JaHHBIN
YEJIOBEKOM, KOTOPBIA BBIIIOJHSAET TaKUe
e (QYHKIIMH, KaK KITFOB y 3TOW TITHIIBI

Ha3zosute JIETaTEJIbHBIN arnmapar,
MPOTOTUIIOM KOTOPOTO  SBJISIETCA  ATO
HaceKOMoe

Kakue npuOophl 4eoBeK cOo3/1all, H3y4dast
0COOEHHOCTH KU3HENEATEIBHOCTH TUX
SKABOTHBIX?

PaccmoTtpute KoJiak 1 HA30BUTE TO, YTO
co3Jaliu y4deHble, Omarogaps meay3am?

OcobenHoctu CTpOCHUS,
Ipe/ICTaBUTENEH KaKoTo THUIA
KHBOTHBIX, MIOMOTaeT  YYCHBIM

co3faBaTh pOOOTHI Ui HU3YYEHUS U
Oynymiero ocoenust Mapca?




9. — { W3yunB 3TOT KOJUIAXK, OIPEACIUTE,
KaKOW BHJI MOJIETA YEJOBEK MOJACMOTPEN
y Ipupob1?

O kakoM u300peTeHMM HJAET peub Ha
3TOM KoJulaxe?

JleMOHCTpallMOHHAsI BepCHsl NPAKTHYECKOH padoThI

Ilpakmuueckan paooma Nel. «llonamue 0 Ouonuxe»

Paccmotperts:
1.  Hcropus pa3BuTusl.
2 OcHoBHbI€ HanpaBIeHUs padoT.
3.  MopaenupoBaHue )KUBbIX OPraHU3MOB.
4 TexHonoruu NPUPOAHLIX MaTEPUATIOB U(DOPM.

Ilpakmuueckan paooma Ne2 «Ecmecmeennsvie mamepuaivl)

Hemu:

° MIPUMEHUTDH TOJIYYCHHBIC 3HAHUSI O €CTECTBEHHBIX MaTepuaiax Ha KOHKPETHBIX
npuMepax.

° CPaBHHTb JpYr C JPYrOM pa3iHuHble [OBEPXHOCTH, HMCKYCCTBEHHBIE U
€CTECTBEHHBIE, M TIOCMOTPETh, KaK XOPOIIIO OHU CaMH Ce0s OUHIIAIOT.
O6opynoBanue:

° MEpHBI CTaKaH, MUIETKY, MSATh KYCOUKOB HCKYCCTBEHHBIX MOBEPXHOCTEH, 2-3
JIUCTA PACTCHUH;

° MPUIIETIKHA, KApTOH

° MYyKa, bUIb, METIKUN TIECOK, MEJI, caxap

Xo paboThI:

VBaH x0o4eT NONUTH CO CBOMMHU APY3bSIMHU B KMHO. BOT ToabKO Oesia - mocie BUepamrHei noe3aku
10 TPSA3HOM J0pore ero BeNOCUIIe/l CPOUYHO HyKAaeTcs B yucTke. Ho BpeMeHu ocTtaercss malo.
Jlpy3bst YK€ CTOST Moj JBepbio. «BoT Obl10 OBl 310pOBO, eciau Obl BEJIOCUIE OYUCTUI ceOst
cam!» To, 0 yem VIBaH TOJILKO MEUTAET, IENANOCH YK€ ThICSAUY pas.
Camoounmiaromnyecs MOBEPXHOCTH — 3TO MPUHIIMII, KOTOPBII ydeHbIe OJICMOTPENIHN Y PaCTEHUH.
D¢ dext JloToca — HarMATHBINA TpUMEp OMOHUKH.
dddext JloToca
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JIuctes JloTOCAa MMEIOT LIEPOXOBATYIO MOBEPXHOCTH, COCTOSIIYIO U3 MEIbUalIINX OyropkoB U
BOCKOBOro ciyos. Korza Bojga Teder 1o Takol NMOBEPXHOCTH, OHA IPEBPAILACTCS B KaIllEJIbKU-
OYCHHKH, KOTOpPBIE CKATBIBAIOTCS BHU3 M YHOCAT € c000H 3arpssHenue. M nmMcT BHOBB
CTaHOBUTCS YUCTBIM.

VYV pacreHni C INIAJKOW NOBEPXHOCTBIO YAaCTUYKHU TPS3H
UMEIOT OOJIBIIYI0 KOHTAKTHYIO MOBEPXHOCTb C JINCTOM M
IIOTOMY OCTAIOTCS JIEXKATh HA HEM.

LA )

Y s e VYV JloTtoca 4YacTUYKK Tps3U MOYTH HE CONMPHUKACAKOTCA C
» \ TIOBEPXHOCTHIO JIMCTA.
{ yr— OO6pa3yromuecs: KamneJlbKu-0yCUHKHA BOJIBI OTCKAaKHBAIOT
g BHU3 U YHOCSIT 3TH YaCTUYKHU C COOOHM.
&

Ceroans cTayo BO3MOXHBIM TeXHUYECKH Bocmpon3Bect D dexra Jlotoca. [logymaiite:

> T7Ie MOYKHO OBLJIO OBI 11e51eco00pa3HO UCIOJIb30BaTh ATOT d(PPEKT.
> KaKO€ ChIPbE MOKHO ObLIO OBl YCTOWYMBO SKOHOMHTH OJ1aroapsi S TOMY.
> Kasep3upiii Bompoc: ['me mnpumenenwe mnpoayktoB ¢ DIddexrom JloToca

HenenecooOpazno u novyemy? He 3a0ynbre ydecTh mMpu 3TOM OCHOBHOW mpuHIMI OddexTa
JloToca!

Jlnst mpoBeieHusl OTBITOB pasz0OerTech Mo rpymnmaM. Kaxkmas rpynma mojaydaeT HanmoJTHEHHBINA
BOJIOM MEpHBIA CTaKaH, MUIMETKY, MSATh KyCOYKOB MCKYCCTBEHHBIX MOBEPXHOCTEH, a TaKkKEe OT
JIBYX JI0 TPEX JIUCTbEB PACTCHHMM. JIMCThbSI MOXHO 3aKpENUTh MPHUIIECHKAMH WA OOJbITUMU
CKpEIKaMH K JIUCTY KapTOHA, JIJIsl TOTO

9TOOBI OHM HE MOPIIHMHHUIINCH.

HaGnrogaTenpHblil SKCIepUMeHT 1:

1. Yron HakiioHa BCeX MOBEPXHOCTEH TOJKEH COCTaBIATh OT 20 10 MakcHUMaiabHO 45 rpaaycoB
10 OTHOIIEHHUIO K MMOBEPXHOCTHU CTOJIA WJIM T0JIA.

2. ITonpoOyiiTe OLEeHUTh, OT KaKOM U3 3TUX MOBEPXHOCTEN BoAa OyJeT OTCKAaKUBATh JIeTye.

3. A Tenepb, OTKAMMAWTE ¢ TTOMOIIBIO MUIETKA MPUOIU3UTEIIBHO OJIMHAKOBOE KOJUYECTBO BOJIBI
Ha pa3Hble MOBEPXHOCTU. 3alMIIUTE, OT KAKUX IIOBEPXHOCTEH BOJa NPEUMYILIECTBEHHO
OTCKAKHUBAET, a Ha KAaKKUX CKOPEE OCTACTCHl.

4. OOparure BHUMaHue Ha (QOpMy Kalleidb Ha MOBEPXHOCTH — KaK OHHM OTIWYAIOTCS JIPYT OT
npyra?

5. [ombITaiiTech HalTH OOBSICHEHNE TAKOW peaKInu.

HabmronaTenbHbIi SKCIEpUMEHT 2:

1. ITochInbTe MOBEPXHOCTU MYKOM, MBLIBIO, METTKUM ITECKOM.

2. TTonpoOyiiTe OLeHUTH, KaKasi U3 THX MOBEPXHOCTEH OyIeT ierye OTTaKUBATh I'Ps3b.

3. MeaneHHo, Karis 3a Karjei (MMUTUPYSI T0%K/Ib), HAHECUTE Ha MMOBEPXHOCTH

MPUOIU3UTENBHO OJMHAKOBOE KOJMYECTBO >KUIKOCTH. 3aMHUIIUTE, YTO MPOUCXOAUT U Kakas
MOBEPXHOCTh OUYUIIIAETCS.
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4. TloBTOpUTE IKCHEPUMEHT C JAPYTMMH 3arps3HSIONIMMH BEIIECTBAMHU, K MPUMEPY, C MEIIOM,
caxapoMm.
5. IlonbrTaiiTech HAallTH OOBICHEHUE TAKOW PEAKIIUH.

Ilpakmuueckasn paboma Ne3 «Hcnonv3oeanue 3aKOHOMEPHOCH ENl HCUIHEDEAM ENbHOCHU
OpP2AHU3MA 8 PeUleHUU UHIICEHEPHBIX 3a0a4)

Lenp: pa3BUTH HABBIKK, CIIOCOOCTBYIOIIHWE MPUMEHEHUIO HMEIOIIUXCS 3HAHUNW U YMEHUU B
HOBOW CUTYallUH.

ObopynoBanue:
o Nzobpaxxkenne «Ouonmueckoro PaHTOMaca» - HCKYCCTBEHHOTO CYIIECTBa,
HaACJICHHOI'0 KOMIIJICKCOM CaMbIX COBCPIICHHBIX OPraHOB YyBCTB )KUBOTHBIX.

Xox paboTsl
1. [To3HakoMbTECH ¢ M300paxeHneM «OnoHn4Yeckoro Manromacay - HCKyCCTBEHHOTO CYIIECTBA,
HaJeJIEHHOTO KOMILJIEKCOM CaMbIX COBEPIIEHHBIX OPraHOB YYBCTB )KMBOTHBIX.
VY Koro «1o3anMcTBOBa» OMOHNYECKU PaHTOMAC OpraHbl YyBCTB?
Onumure NoJ0KUTENbHBIE U OTPULIATENbHBIE CTOPOHBI TAKOTO UCKYCCTBEHHOT'O CYILIECTBA.
2. Tlonb3ysack HTEpHETOM M HAYUYHOU JINTEPATypOH, BBICTPONTE B MOPSAKE BO3PACTAHU I TOpOTa
YyBCTBUTEIBLHOCTH OPraHOB 3pPEHHUS, CIIyXa, OOOHSHHUS U OCS3aHMS CIEAYIOIINX >XUBOTHBIX:
KpOT, OpeJl, IHUMIIaH3€, Kapach, JISATYIIKa, OJE€Hb, TUTP, aKyJja, MUTOH, KPOKOAWI, BOpoOeH,
cobaxa.
Bce nu xuBOTHBIE 00/1aJaI0T B OJIMHAKOBOM Mepe CIOCOOHOCTHIO BUJIETH, CIBIIIATh, OCA3aTh U
4yBCTBOBATH 3anaxu? C 4yem 3T0 MOXKeT ObITh CBSI3aHO?
['me B aTuX Tpaganusx OyaeT HaXOAUTHCS YETOBEK?
[Ipennoxure, KaK U rJe MOXKHO UCIOJIB30BaTh CIOCOOHOCTH IMPEICTaBICHHBIX )KUBOTHBIX?

Ilpakmuueckan paooma Ned «Pewrenue npood1emno-noucKosvix 3a0ay no meme
«buomexanuxan»

[lens: pa3BUTH HABBIKH, CIIOCOOCTBYIONIME MPUMEHEHHUIO HMEIONIUXCS 3HAHUNH W YMEHUU B
HOBOM CUTyaIHH.
Xon paboThI:

,,BOT OBbI 3aBecTH ceOe TOMalTHUM JKMBOTHBIM rekkoHa!‘ - memuer Mama Tumypy. ,,OH gocran
OBl MHE TIAYKOB ¥ HACEKOMBIX M3 BCEX YIrJIOB». [IpoCcTO yIuBHUTENBHO, KAKUX TOJBKO IIIEICBPOB
HE c03/1aj1a dBOJIIOIUS Ha MPOTSDKCHUH MIJIJTMOHOB JieT. Hanmpumep, MajieHbKast siiiepuiia TeKKOH
yMEET BEIMKOJIEITHO KapaOKaThCsl BBEPX U JIaKe OeraTh BHU3 TOJOBOM IO MOTOJIKY B TIOTOHE 3a
n00BIYeH. 3a ATO JII0IU 0COOEHHO JIFOOST €ro Kak «yOopIuKa JOMOBY.
Oco0bas 11enKoIanocTh FTeKKOHOB JIOJITO€ BPEMs OCTaBasIach TaitHOW. BHaudasne
MpeAnoJiaraiy, YTO Y Hero Ha JiallkaX €CTh KJIESIIHNE BEIIeCTBa WM CBOEro poja mpucocku. Ho
OTBET OKa3ajcs WHbIM. EcClii CHIBHO yBENWYHTDH JIANKy T'€KKOHA, HA HEH MOXHO OOHAPYXHTh
MaJIeHbKHE JKEJIOOKH, KOTOPhIC, B CBOIO OYEPEb, MOKPHITHI MOYTH HEBUJIUMBIMU KPOIIICYHBIMU
TyCTBIMH BOJIOCKaMu. Ha kaxmol namke MMeeTcs OKOJO MIUIHapja TaKUX KpPOIIEYHBIX
BOJIOCKOB. VX CBOMCTBO -
ONTUMAJFHO TPHUCACHIBATBCS K JIFO0OM MOBEPXHOCTH, OyAb TO KPYHMHOMOPHCTas MOpOJa WIH
OYEHb CKOJIb3KOE CTEKJI0. KOHIIBI BOJIOCKOB CTOJIb MAJIbI, YTO MPUOIMIKAIOTCS K IIOBEPXHOCTH Ha
Majble MWJUIMOHHBIE Aoiau muwuinMerpa! Hy a Tyr cpabaThiBalOT MOJEKYJISPHBIE CHIIBI
MPUTSIKEHUS, BOT OHU TO M 00€CTIEYNBAIOT CTOJIb HEBEPOSTHYIO IPUIUTIAEMOCTb.
3aoanue 1

> Jlanka rekkoHa W KJI€H, U TO W JPYyroe CIyKWUT JJs TpuKIeuBaHus. Yem
OTJINYAETCS HOPMAaJbHOE KIIEsIee BEIIECTBO, KOTOPHIM BbI IOJIb3YETECh, OT JIAKU T'€KKOHA?
[TosicauTe 310 cBOMMH cnoBamH. MHQopmamuio O KIeAnuX BeleCTBaX Bbl HaijeTe B
SHUUKIIONEIUN WK B IHTEpHETE MO/ KIIOYEBBIM CIIOBOM «KJIESIIIEE BELIIECTBOY.
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> Ecnu Ob1 yHHKaJIbHBIE CBOMCTBA TEKKOHA MOKHO OBLIO OBl MOCTAaBUTH HA CIYXKOY
YeJI0BEKA, /1€ Bbl BUJIUTE BO3MOXHOCTHU €ro MCnoyb30BaHus? COCTaBbTE CIIUCOK.

> Kakoe cbIpbe, 1 Kakue pecypcbl MOXKHO ObLIO Ob COKOHOMUTH Oarojapsi 3Tomy?
3aoanue 2
Paznenurech Ha TpyMIbl M BBIOEPUTE OJTHO U3 3a/TaHUU.
[Ipemtoxxure MpUMEHEHHNE TPUPOIHBIM H300pETCHUSIM.
1. XKyku-60MOapaupsl CTPETSIOT B CBOMX BParoB CTpyHKaMH €IKOH XKUAKOCTH. Bo BHyTpeHHEM
«pe3epByape» Kyka IEepeKHCh BOJOPOA, YYaCTBYIOIIAS B «CTPENbOE MO LENW», XPaHUTHCS
CTOJIBKO, CKOJIbKO NOHazobutcs. Ilo-Bunumomy, B €ro opraHu3Me BbIpaOAaThIBAETCSl KAaKOE-TO
BEIIECTBO, MPEIATCTBYIOIIEE PA3IOKEHHIO OIIACHOTO OOempHIIaca.
2. «lTupopumpHBIN» KyK-371aTKa JICTUT HPSMO HA JIECHBIC TOXAphl M OTKIAJbIBACT SiIa Ha
nenenuine. CrienuanbHbIi OpraH ¢ HHPPAKPaCHBIM CEHCOPOM PACIIO3HAET TEIJIOBOE M3ITyUCHHE.
B TO Bpems, Kak HCKYCCTBEHHBIH HMH(pPaKpacHBbIH CEHCOp, HCIOJIb3YyEeMBbI 4YEIOBEKOM (B
CIyTHUKAaX WM MpuOOpax HOYHOTO BHJCHHS) JAOJDKEH MOABEPraThCsl OXJIAKICHHUIO JUIS
OTIpeJieNIeHUs] UCTOYHUKA TEIUIa, YTO JOPOTO M CIIOKHO, 3TH MaJeHbKHE HAaceKOMble 00JalaroT
BBICOKOUYBCTBHUTEIBLHBIM HH(PAKPaCHBIM CEHCOPOM, HE HYKJIAIOIIEMCSI B OXJIAXKACHUU.
3. Tpomuueckue nuaHbl WMEIOT YHHMKAJIbHOE CBOWCTBO — OHHM CaMH OBICTPO 3aTATUBAIOT
TPEIIMHBI B CBOEM CTBOJIE. Uepe3 HECKOJIbKO MHUHYT Iocie 00pa30BaHMs TPELIUMHBI KIETKU
MIPOHUKAIOT B LIEJNb, JENATCA, YIUIOTHSAIOT U MOCTENEHHO OJpPEBECHEBAIOT e€e. TakuM 00pa3oM,
CTBOJI BHOBb CTAHOBUTCS KPETIKUM UM HE JIOMaETCsl.
4. OOunme BparoB y SIICPUIIBI-KPYTJIOTOJIOBKH, XUBYyIIeH B Kapakymax, BBIHYXKIAaeT €€
MpSTaThCs, 3apbIBasch B Necok. [louysB omacHOCTh, KPYTJOTroJIOBKA BHITSTUBAET B CTPYHY CBOE
20-caHTHMETPOBOE TEJIO M HAYMHACT OBICTPO UM BUOpHpOBaTh. [lecok paccTyraercs, u siepuia
B MCHOBEHHE OKa MCYE3aeT U3 IJIa3.
5. Ecnu Ob1 renapz Ha CBO€H KOJIOCCAIbHOM CKOPOCTH CTajl Obl TOPMO3HUTH OOBIYHBIM B TEXHUKE
CrocoOOM TpeHHMsI, €T0 CKeJleT HEMUHYyeMO pacchinancs Obl Ha Kycku. Ho mpupona narpaauna
3TOro OeryHa Ha KOPOTKHE JAMCTAHUIMU BEJIUKOJICTHBIM THAPOJUHAMHUYECKUM TOPMO30M,
PAacCIOJIOKEHHBIM B CyCTaBax.
3adanue 3
[IpenacraBeTe cebe, BBl JOJDKHBI pa3paboTaTh HKOJOTUYECKH O€30MacHOe TPAHCIOPTHOE
cpenctBo. Kakue oOpasiibl u3 )XKMBOW MPUPOIBI IPUXOIAT BaM Ha ymM? He 3a0ynpTe mpu 3TOM 0
TaKMX Bellax Kak IIaBaHue, MoJIeT, noji3anue u 1.1. CobepuTe mpuMephl B Balllel IpyIie U
3anUIIUTe UX!

Ilpakmuueckan paooma N5, «l apmonusn Kpacomsl u yenecooopasHocmu)

Lesb: mpUMEHUTH MOJTYYCHHBIC 3HAHUS 00 apXUTEKTYPHOH OMOHMKE HAa KOHKPETHBIX MPUMeEpax.
O6opynoBaHue:

. Ckopayma siifiia, opexa;
° Ctebenp 371aKa;
. HaGop dororpaduii coopyxeHHid, MMOCTPOCHHBIX I10 AHAJIOTUU C KUBBIMHU
00BEKTaMU.
Xon paboThI:
1. Paccmotpute ckopiymy siina um opexa. Haiimute ux cxomctBa u pasnuuus. Kakwue
OCOOCHHOCTH HX CTPOCHHS 3aMHTEPECOBAIM apXUTCKTOpOB — OuoHmkoB? Kak u rae

HCIIOJIb3YIOTCSI aHAJIOTH CKOPJTYIIBI WJIN Oopexa?

2. Paccmorpure crebenp 3maka. Kakue 0OCOOEHHOCTH €ro CTPOEHHUS 3auHTEpPEcOBAIU
apXUTEeKTOpOB — OMOHMKOB? Kak U re uCnoib3yloTcsl aHaJIoru CTeOIs 31aKoB?

3. Omnpenenute, Kakue aHAJIOTU HCIOJIB30BAJ YEJIOBEK IPU IMOCTPOMKE ATHX COOPYNKEHUM?
JlaiiTe 00bsICHEHHS 11e1eco00pa3HOCTH MOCTPOEK UMEHHO TaKUM 00pazoM.

Ha6op dororpaduii coopykeHHii, HOCTPOCHHBIX MO aHAJIOTHH C )KUBBIMU OOBEKTaMU.
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I[eMOHCTpaIII/IOHHaﬂ BEPCUA KOHTPOJbHBIX paﬁoT

Bapuanm Nel
3amaua Ne 1.
Kak-To, BO3BpaTHBIIMCH C MPOTYIKUA ¢ cO0akoil mo mpearopebsiMm Anbm, JKopxk me Mectpanb
umkenep u3 llBelinapun, 0OHApYXUJ Ha CBOMX ITaHAX M HA HIEPCTH CBOECH COOAKU MHOXKECTBO
peneiinukoB. CHUMas ¢ ce0st K CO CBOETO TCa KOJIIOUUX TOCTEH, OH 3ayMaJiCsl O pereHHKE, TaK
MOSIBUJIOCh 3TO HM300peTeHHE, MOTPEOUTEThCKAsT MOMYISIPHOCTh K KOTOPOMY NpPHIILIA TO3XKE,
KOTJIa HalllJIa CBOE IpUMEHEHUe B KocTioMax KocMoHaBTOB HACA, a mo3:xe U B HallleH KU3HU.
3agaua 2.
CoBpeMeHHbIE CaMOOYMILAIOLINECS TOBEPXHOCTH U CAMOOYHMIIAIOIIMECS MOJUPOJIN MOSBUIUCH
Omarojapsi TOMY pPAacTEHHIO, M3BECTHOMY CBOWIM CBOHCTBOM OCTaBAaThCS BCET/Ia YHUCTHIM
Omaroaaps ruipopoOHOMY MOKPHITUIO JIUCTHEB B BUJIE BOPCUHOK U MYIBIPHIIITIKOB, B HEKOTOPHIX
CTpaHax 3TO PaCTEHHE — CUMBOJI YaCTOTHI.
3agaua 3.
Coznianue 3T0oro npeaMera, KOTopblii €CTh y OOJBIIMHCTBA U3 Bac JOMa, CBSA3aHO C CO3pPEBaHUEM
ceMsiH Maka. [ i1 Ha TO, KaK U3 KOpPOOOUKH BBICBHIIAIOTCS CO3PEBIIME CEMEHA, ObLIO CO3/1aHO
3710. YT0?
3agaua 4.
Nx cosnmanue mMO3BOMIIO YIYYIINTh MUPOBBIE PEKOPJBI, a CO3/aTelb BIOXHOBHUIICS KOXKEH
akynbl. Uto Ob110 co3mano ¢pupmoit «Speedo»?
3anaua S.
HoBuHka wW3roTtoBieHa W3 TOJBIKHOTO TOJMMEPA, H  COCTOUT W3  HECKOJbKHX
MHKPOCKOTIMYECKUX KapMAallKOB, KaXKIbI W3 KOTOPHIX HAIMOJIHEH MPO3PAYHOU >KHIKOCTHIO,
MOXO0XKEH M0 COCTaBy Ha YeJI0OBEUECKHe ClIE3bl. KapMmaliku COeMMHEHBI OPYT ¢ APYrOM Y3KUMU
KaHaJaMH, yepe3 KOTOpbIe MMPOUCXOTUT COOOIIEHHE Uil 0OMEeHa pacTBOPOM. MeHss KOJIMYeCTBO
KUAKOCTH B KaXKIOM U3 KapMAalIKOB, HCCIIENOBATeNM HAYYMIIUCh PEryaupoBath (opMmy u
CBOMCTBa 3TOr0 MPUCIOCOOJIEHHS, YTO MO3BOJIUT MPUMEHSATH €r0 BO MHOTHX LH(PPOBBIX
ycrpoiictBax. YTo 3TO 3a mpHcmocoONeHHe U 4YacTh Tejla KaKkoro CyllecTBa Obljia B3ATa 3a
OCHOBY?
3anaua 6.
C ocTpoii KPOMKO# OCOKH 3HaKOMBI M3 HAaC BCE T€, KTO XOIWJI KOTAa-Iu00 1Mo JIYT'y 1 0OCOOCHHO
0K0JI0 BOJIbI. B Kako# mpodeccrnonanbHol chepe MOTIo MPUTOIUTHCS 3TO CBOMCTBO OCOKH?

Bapuanm Ne2
3agaua 1.
Tpornmueckast pprOKa- Ky30BKa, H3BECTHAsI CBOCH MaHEBPEHHOCTHIO, MOAEIUIIACh (POPMOI CBOETO
TeJa JJI CO3/aHMs 3TOTO CPEACTBA NIEPEIBIDKE- HUSI OJTHOM OUeHb M3BeCTHOU dupmbl. HecMoTps
Ha K&XYIIYIOCS HEYKIIOXKECTh JTO CpPEIACTBO TMEPEABIKEHUS HMEET OYEeHb HHU3KOe
CONPOTHUBIIEHUE BO3/1yXa. O KAKOM CPEJICTBE MEPEABUKEHUS UIET peub?
3amaua 2.
[Ipu mocTpoiike 3TOr0 M3BECTHOTO COOPY)KEHMsSI, CUMBOJIa OJHOM W3 CTpaH, HCIOJIb30BAIUCh
HapaOOTKHU U3 paboTHI MIBEHIIapcKoro npodeccopa anatomuu Xepmana ¢GoH Meliepa, B KOTOpoit
OH UCCIIEJIOBAJl KOCTHYIO CTPYKTYpYy TOJIOBKM O€ApEeHHON KOCTH B TOM MecCTe, TIJe OHa
u3rubaercs U Moj yrioMm BXOAUT B cycTaB. [IpupogHoe pacnpeneneHue Harpy3ku ¢ MOMOIIbIO
KPHUBBIX CYMIIOPTOB OBIJIO MCMOIB30BAHO TSl CTPOUTENbCTBA. O KAKOM COOPYKEHHUU UJET peyb ?
3agaua 3.
OTO METUIIMHCKOE MPHUCIOCOOTIeHHE MOJHOCThIO MOBTOPSET CTPOCHHE 3yda-peslia Jerydei
MBIIIIM, YKYC KOTOpPOi 6e3007€3HEH U COMPOBOXKIAETCS CUIBHBIM KpoBoTeueHUueM. O 4eM ujeT
peub? OOBICHUTE TPUHIIUI PAOOTHI C HUM.
3amaua 4.
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[Tanbupl yenoBeKa MOKPHITHI CIOXKHBIM Y30pOM CKJIagouek W yrinyonenwii. [locnme monroro
npeObIBaHUS B BOJIC ATU CKJIAI0UYKK 00ECTICUUBAIOT JIyUlllee CICIJICHHE ¢ MPEeIMETaMH, KOTOpPhIE
MBI Jep)KMUM B pykax. WHKeHepamMu OBbUTM CO3JaHBI TMPHCIIOCOONEHUS Ui aBTOMOOWIIS,
paboTaroiye TOYHO 1o TakoMy npunuumny. O 4yem uaer peds?

3anaua 5.

OTO MEIUUMHCKOE IPHUCIOCOOICHUE «IIOJACMOTPEHO» Yy Komapa. Ormpenenure, Kak OHO
HAa3bIBACTCA U OIMMUINUTC ITPUHLIUIT CTO pa60TI)I.

3agaua 6.

BaumarensHO paccMOTpEeB IMCPO, MOKHO YBUIACTHb, UYTO OTACIBHBIC BOPCUHKH OCPKATCA
AOCTAaTOYHO KPEIKO 3a CUCT MHUHUATIOPHBIX KPIOYKOB. KpIOLIOLIKI/I COCCAHNX BOPCHHOK TECHO
MEPETUICTAIOTCS, YepeIysiCh MEX Ty co00i. Takoi crmoco0 coemuHeHNs YacTel Tepa moATOJIKHYIT

K CO3JIaHUIO ATOM eTanu oaexabl. O ueM uaer peds?

MIkana oueHNBaHuA

Ounenka OTJIUYHO XOpo1Io YIOBJIETBOPHUTE] | HEY/I0BJIETBOPH
bHO TeJbHO
KavecTtBo | momHO u3Jaraer | 1aér OTBET, | M3J1araer oOHapyXUBaeT
OTBETOB HA | U3YUYCHHBIN YIOBJIETBOPAIOIINM | MaTepuan HE3HaHUE
BOIIPOCHI Marepuail, TAET | TEM K€ | HEIOJHO u | OonibiIel  4YacTu
Mo TeMaM | IPAaBUIBHOE TpeOOBaHMUSM, UTO ¥ | JOIyCKAeT COOTBETCTBYIOIIE
AUCHUILINH | OTIPEJIeNIEHHOE TUTST OIICHKH | HETOYHOCTH B | TO paszzmena
bl MOHATHUH; COTIINIHOY, HO | OTlpeIeTICHUN M3y4aeMoro
oOHapyXHBaeT JIOTTYCKaeT 1-2 | monsTHiA WM | MaTtepuaia,
TTOHUMAaHHE omuOKH, KOTOphIE | GOPMYITUPOBKE JIOTTyCKaeT
Marepuana, MOXKET | caM K€ HCIpABISET, | TEOPHil; HE yMeeT | OIIMOKH B
000CHOBATH ceou | U 1-2 Hemouéra B | JOCTATOYHO bopMyITHUpOBKE
CYXJICHUS, MOCJIEZIOBATEIBHOCT | TIIyOOKO U | ompeAeneHuil U
MPUMEHUTh 3HAHUS (M M SI3bIKOBOM | JI0Ka3aTeIbHO TEOpHUiA,
Ha MpakTUKe, | 0QOPMIICHUH 000CHOBAaTh CBOM | UCKOKAIOIIHNE HX
MIPUBECTH U3JIaraeMoro CYXICHUS U | CMBICII,
HE0OX0TUMBbIE NPUBECTH  CBOM | OECIIOPSA0YHO U
MIPUMEPBI HE TOJIBKO MIpUMEpHI, HEYBEPEHHO
o y4eOHUKY, HO H u3naraer u3Naraer
CaMOCTOSITEJILHO MaTepuan MaTepuan
COCTaBJICHHbBIE; U3JIa HEIocJe0BaTelhb
raet MaTtepuan HO M JOMYyCKaeT
MOCJIEIOBATEILHO H OIINUOKH B
MPaBUJIBHO C TOYKH SA3BIKOBOM
3peHus HOpM odopmieHUn
JTUTEPATyPHOTO U3JIaraeMoro
SI3BIKA
KadecTBOo | BCe 3a/aun peLIEHbI | PELIEHO BepHO | pemeHo OT 50 10 | OTCYTCTBYIOT
BBITIOJIHEH | BEPHO; 6onee 80 % Bcex | 79 % Bcex 3amad; | HEOOXOUMBIE
ust UCIOJIb30BaH 3ajay; MOTYT | He BCErJa | TeOpEeTHUECKHUE
KOHTPOJIbH | Haubosee BCTPEYATHCS UCIOJIb30BaH 3HAHWS,
BIX pa0oT | pallMOHAJBLHBIN MYTh | OTAEIbHBIE HaunboJiee JIOTTYIIEHbI
peleHus; HETOYHOCTHU B | pallMOHAIbHBIN omnOku B Ooiee
U3JI0XKEHHE apupMeTHUECKUX NyTh pELICHUs gyeM 50 % 3anau.
MaTepuala JOTMYHO, | pacyeTax B peleHnu
I'paMOTHO, 6e3 IPOSIBIISIETCS
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OMO0K HE3HAHHE
OCHOBHOT'O
Marepuaia
yueOHOM
IPOTPAMMBI
KadecTBO | y4€HUK BBINOJHSET | yYCHUK BBITIOJHSCT | YYCHHUK YYEHUK
BBINOJIHEH | paboTy 0e3 OmMOOK | MUCHMEHHYIO MPaBUIIbHO MPaBUIIbHO
usi u /umw/ paboTy MOJIHOCTHIO, | BBIITOJIHSET HE | BBITIOJTHSCT
CaMOCTOSIT | JIOIIyCKaeT He OoJjiee | HO JOIyCKAaeT B HEM | MEHEe MOJIOBUHBI | MEHEE [TOJIOBUHBI
eJILHBIX OJHOTO  Hemouéra. | He Oosiee  OJHOM | pabOTHI. MMCbMEHHOU
pabot CobOmoaeT HerpyOoit  ommOku | JlomyckaeT HE | paboTHI.
KYIBTYpY U OJHOrO Hejxouéra | Oosee nByx | Jomyckaet uncio
MMCbMEHHOM peun; | U /unu/ He rpyobIX OMMOOK, | OMHOOK 51
TpaBuiia Ooiee IBYX | w1 He  OoJiee | HeNOYETOB,
opopMmIIeHUS HEI0YETOB. 0JIHO11 Tpy0OOH, IIPEBOCXOIA1IEe
nucbMeHHbIX pabot | CoOmromaer OJIHON  HerpyOoil | HOpMYy,
KYJIbTYpY OMMUOKH ¥ OJTHOTO | TIPH KOTOPOH
NUCHbMEHHOW peuH, | HeIo4€Ta, WM HE | MOXKET OBITPH
MpaBuIIa Oonee TpEX | BHICTaBJICHA
ohopMIICHHS HErpyOBIX OIICHKA 3.
MMCBMEHHBIX paboT, | OMHOOK, Honyckaet
HO JIOTTyCKaeT | WIN OJTHOW | 3HAYHTEIBHOE
HEOOIbIIHE Herpyooi ommOKku | HecoOoIeH e
IIOMapKu IIpU | U TPEX HEAOUYETOB, | OCHOBHBIX HOPM
BEJICHUU WITH IIPH | KYTBTYPBI
3anucen OTCYTCTBUH MUCbMEHHOM
omwuboK, HO peun, MIpaBUI
[IPYU HAJTUYUHU TATU | 0DOPMIICHHS
HE0YETOB. MUCHbMEHHBIX
Homnyckaet pabot
HE3HAYUTEIbHOE
HecoOIrIeHne
OCHOBHBIX
HOPM  KYJBTYpPBI
MUCbMEHHOM peuH,
MpaBUII
ohopmIICHHS
MUCHbMEHHBIX
pabot
Kpurepuun | umeer riyOoKue | mokasan 3HaHME | B 1IEJIOM OCBOWII | UMEEeT
OIlEeHWBAHMU | 3HAHUS y4eOHOIO yueOHOTO MaTepuan CYIIECTBEHHbBIC
| Marepuaga Mo TeMe | MaTepuana, MPAKTHYECKON poOeIIbI B
NpaKTHYec | MPAKTUYECKOU YCBOWJI OCHOBHYIO | pabOTBI, OTBETHII | 3HAHUAX
KOW paboThl, MOKA3bIBAET | IUTEPATYPY, CMOT | HE Ha BCE | OCHOBHOTO
padoThI YCBOEHHE OTBETUTH MOYTH | YTOUHAIOLIME U | yueOHOTo
B3aMMOCBSI3U MOJIHO  Ha  BCe | JOMOJIHUTENbHBIE | MaTepuaia
OCHOBHBIX 3aJJaHHbIe BOIIPOCHI. MPaKTUYECKON
MOHATHI JOTIOTHUTEIbHBIE OO6yuarommiics paloThI,
HCTIOJIb3yEMBIX B|HU YTOUHSIONIME | 3aTPYAHSETCS € | KOTOPBIH
pabore, CMOT | BOIIPOCHI. paBUIBHOMN MOJHOCTBIO ~ HE
oTBeTUTh Ha Bce | O0yyaronuiics OILICHKOH PacKpbLT
YTOUYHSIOLIHE U | IEMOHCTPHUPYET PeJI0KEHHON coJIepXKaHue
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JIOTIOJTHUTENIbHbBIE
BOIIPOCHI.
OO0yyarommmiics
JEMOHCTPUPYET
3HAHUA
TEOPETUYECKOIO U
MIPaKTUYECKOIO
Marepuaia 1no

TEME IPaKTUYECKOU
paboThl, onpenenser
B3aUMOCBSI3U MEXKIY
MIOKa3aTesiMu
3aJa4u, Ja€T
MIPaBUJIbHBIN
QITOPUTM PpEIICHHUS,
onpezenser
MEXAUCLIUIIITUHAPH
ble CBSI3U 1o
YCIIOBHIO

3a/laHus

3HAHUS
TEOPETUYECKOTO U
IPAKTUYECKOIO
MaTepuaia Mo TeMe
MPAKTUYECKOU
paboThl, JOmycKas
HE3HAYUTEIbHbIE
HETOYHOCTH IIpH
pelieHun 3ajad,
umest HEIOJIHOE
NOHUMaHHE
MEXIUCUUIIITMHAPH
BIX  CBA3€H  IIpHU
IPABUIILHOM

BbIOOpE anropuTMa
PEIICHUA 3aIaHUA

3a7a4H, maér
HEIOJHLINA OTBET,
TpeOyIomuii
HaBOIAIIUX
BOIIPOCOB
MpenoaBaTes,
BBIOOp ajroputMa
pelieHus 3a1auu

BO3MOJKEH npu
HaBOIAIINAX
BOTIPOCAx
npernoaBaTens

BOIIPOCOB, HE
CMOT OTBETHUTb Ha
YTOUHSIOIINE U
JIOTIOJIHUTEIbHBIE
BOITPOCHI.
OOyuarommuiics
Ja€T  HEBEPHYIO
OIICHKY
CUTYaIIHH,
HEIMPaBUWIBHO
BBIOMpaeT
AJITOPUTM
JIEUCTBUI
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