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Pa3nes Nel. Komniieke 0CHOBHBIX XapaKTepPHCTHK IMPOrPaMMbI
1.1. MOACHHUTEJIBHASA 3AIIMCKA

[{enTpbl 00pa3oBaHUs €CTECTBEHHO-HAYYHON HANpaBieHHOCTH «Touka pocTay CO3/1aHbl CIENbIO
pa3BUTHS Y O0YUAIONIUXCS €CTECTBEHHO-HAYYHOH, MATeMaTUYECKOW, MH(POPMAIIMOHHOW TPAMOTHOCTH,
dbopMUpOBaHHUS KPUTHUECKOTO M KPEaTHMBHOIO MBILIUICHUS, COBEPIICHCTBOBAHUS HABBIKOB
€CTECTBCHHO-HAYYHOW HAIMPABICHHOCTH, a TAKXKE JJIs MPAKTUYSCKOW 0TpabOTKM yaeOHOro MaTepuana
no yueOHbIM npenmMeram «Puzukay u «buonorus».

HopmaTuBHO-ipaBoBasi 0CHOBA POrPaMMbI:

- denepanbHbIA 3aKOH Poccuiickoit ®denepaunu oT 29.12.2012
No 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparum» (B ACHCTBYIONMIECH peIaKIIN);

- @denepanbHblii 3akoH Poccuiickoit @enepammu o1 24.07.1998 Ne 124-®3 «OO6 OCHOBHBIX
TapaHTHUAX pan pebenka B Poccuiickoit denepanun»
(B meHCTBYIOIICH peaaKIIHM);

— ®enepanbHblil 3akoH Poccuiickoit @enepanun ot 13.07.2020 Ne 189-03 «O rocynapcTBEHHOM
(MyHULIMTIAJIBHOM) COIMAJILHOM 3aKa3e Ha OKa3aHWE TOCYJApPCTBEHHBIX (MYHUIIMIIAIBHBIX) YCIYT B
couuanbHOM chepe» (B IeHCTBYIONICH pelaKIim);

- Vka3 [Ipe3unenra Poccuiickoii denepanuu oT 24.12.2014 No 808
«O006 YTBEPKJICHUU OcHoB rocyJaapCTBEHHOM KYJIbTYpHOI MTOJIUTHKHU
(B IEHCTBYIOIIEH PEelaKIIUN);

- Vka3 Ilpesunenta Poccuiickoii @enepammm ot 9.11.2022 Ne 809«006 yrBepxkaeHun OCHOB
roCyJapCTBEHHOM MTOJIUTUKHU o COXpaHEHUIO
U YKPEIUICHUIO TPAIUIIMOHHBIX POCCHUICKUX TyXOBHO-HPABCTBEHHBIX LIECHHOCTEW;

— Vka3 [Ipesunenra Poccuiickoii Oenepauuu oT 07.05.2024 Ne 309
«O wHanuoHanbHBIX wneNsAx pasputus Poccuiickorr ®deneparum Ha nepuon ao 2030 roma u Ha
nepcnektuBy 10 2036 rogay;

- Crpareruss  pasButust  BocnuTtaHus B Poccuiickoit ~ ®denepaunu  Ha  NEpHUOL
1o 2025 rona, yrBepxaeHa pacnopsbkenrem [IpasurensctBa Poccuiickoit @enepanuu ot 29.05.2015 Ne
996-p;

- Pacniopsxenue [lpaButenbctBa Poccuiickoit ®@enepanuu ot 17.08.2024 r. Ne 2233-p «O06
yTBepxkaeHnn CTpaTerun peain3aluu MOJOeKHON NonuTukH B Poccuiickoit @enepanniv Ha epruos
10 2030 rogay;

- IIpukas MuHnpocselieHus Poccun oT 03.09.2019 Ne 467
«O06 ytBepxaenuu lleneBoit Moaenu pa3BUTHS PErHOHATBHBIX CUCTEM PA3BUTHS JOMOJTHUTEIHHOTO
oOpa3oBaHus eTei» (B AeMCTBYIOLIEH peaaKiun);

- [TocranoBnenue ['maBHOroO rocy1apcTBEHHOr0 CaHUTapHOro Bpauda Poccuiickon denepauuu ot
28.09.2020 Ne 28 «O6 yrBepxxaeHuu canutapubix npaBuin CII 2.4.3648-20 «CanutapHo-
AMUEMHUOJIOTHYECKUE TPEOOBAHUS K OpraHU3aIUsIM BOCIIUTAHUS U O0yUEHHUsI, OTAbIXA U 03/OPOBICHUS
Jaeren

U MOJIOZICKHY,

- [Ipuka3z MunucrepcTBa Tpyaa u conuanbHoM 3ammThl Poccuiickoit @enepaunu ot 22.09.2021 Ne
6521 «O0 yTBepxkaeHUH npodeccuoHanbHoro crannapra «llegaror mOMoIHUTENHHOTO 0Opa30OBaHUs
JIETEe U B3POCIBIX);

- [TocranoBnenue ['maBHOro rocy1apCTBEHHOr0 CaHUTapHOro Bpauda Poccuiickont denepauuun ot
28.01.2021 Ne 2 «OG6 yrBepkneHuu caHutapHbix mnpaBun u HopMm CanlluH 1.2.3685-21
«'urneHnvYecKkre HOpMATUBEI i TPEOOBAHUS K 00ECIIEYCHHIO O€30MaCHOCTH | (UJTK) O€3BPEAHOCTH ISt
yenoBeka (GaKkTOpOB Cpebl 00UTaHUS» (B JEHCTBYIOMIEH peIaKIIum );

- Pacnopsixkenue I[lpaButensctBa Poccuiickoit ®eneparuu ot 31.03.2022 Ne 678-p «O06
yrBepxkaAeHuH KoHIenuuu pa3BUTHs JONOJHUTENbHOTO oOpa3zoBanHusi nereil a0 2030 roma» (B
JENCTBYIOILEH PEeIaKIUN);

- [Ipuka3 MuHncrepcTBa NIPOCBEILECHUSA Poccuiickoit denepannu
ot 27.07.2022 Ne 629 «O6 yrBepxkaenuu [lopsaka opraHu3aluy U OCYIIECTBICHUS 00pa30BaTeIbHON
JIeSATETLHOCTH TI0 JOTIOHUTEIBLHBIM 00I1Ie00pa30BaTeIbHBIM TPOrpaMMam;

- [Iucemo MuHnucTepcTBa [Ipocsemenns Poccuniickon ®denepanun
or 19.03.2020 Ne I'/I-39/04 «O HampaBieHMH METOAWYECKUX PEKOMEHJALUUN MO peanu3aliu
00pa30BaTENbHBIX MPOTPAMM HAYAJIBHOTO OOIINET0, OCHOBHOTO OOIIETrO, CPEIHETOo OOIIero
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oOpa3oBaHusi, 0Opa30BAaTEIbHBIX MPOTPaMM CpPEIHEro MpodeccCHoHaIbHOrO0 OOpa3oBaHUS U
JOTIOJTHUTEIBHBIX 00111€00pa30BaTENbHBIX MPOTrpaMM C MPUMEHEHHEM JJIEKTPOHHOIO OOy4YeHHUS U
JUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHIT;

- [Tucemo MunucrepcTBa [IpocBenienus Poccuiickoi deneparuu
oT 31.07.2023 Ne 04-423 «O HampaBJeHUHW METOIUYECKHX PEKOMEHIAIIUN I TeJarornyecKux
paboTHUKOB 00pa30BaTEIbHBIX OpraHU3aIMi 001Iero oopazoBanus, 00pa3oBaTeNbHBIX OpraHU3aAINHA
cpenHero MpodeccuoHaNbHOrO 00pa3oBaHUs, O0pa30BaTEIbHBIX OpTraHU3aIUil JOMOJHUTEIHHOTO
00pa30BaHMsl 110 UCTIOIB30BAHUIO POCCUICKOTO MPOTPAMMHOI0 00€CIIeYeHUS ITPH B3aUMOJICHCTBUH C
00yJarOIIMMUCS U UX POAUTENSIMHU (3aKOHHBIMU MPECTABUTEIISIMU )»;

- ITucemo MunucrepcTBa IIpocsemenus Poccuiickont denepanun
oT 29.09.2023 Ne AB-3935/06 «MeTtonnueckue pEeKOMEHJauu
1o (bopMUpPOBaHUIO MEXaHU3MOB O0OHOBJIEHUS cozepxKaHus, METOJI0B

U TEXHOJIOTH OOyYeHHS B CHCTEME JOMOJHUTEIBHOIO0 OOpa30oBaHUs JETEH, HAMpPABICHHBIX Ha
MOBBIIICHNE KAYeCTBA IOMOJHUTEILHOTO 00pa30BaHus JeTel, B TOM YHCIie BKIOYEHNE KOMIIOHEHTOB,
obecrieunBaromux GopMUpoBaHUE QYHKIIMOHATHLHOW IPAMOTHOCTH U KOMIIETEHTHOCTEH, CBSI3aHHBIX
C OMOLIMOHAJBHBIM, (PU3NYECKUM, UHTEJUIEKTYalIbHbIM, JYXOBHBIM Pa3BUTHEM 4YEJIOBEKA, 3HAUUMBbIX
st BxoxaeHus Poccuiickoit denepannu B 4MCIIO JECATH BEAYIIUX CTPAH MUPA 10 KA4€CTBY OOIIEro
oOpa3zoBaHMs, IS pealu3alld MPUOPUTETHBIX HAMpPABICHUI HAYYHO TEXHOJOTUYECKOTO U
KYJIbTYPHOTO Pa3BUTHUS CTPAHbBDY;

- 06 0o0pa3oBaHUM B PecriyOnuke Kpbim: 3aKOH Pecny6nuku Kpbim
ot 06.07.2015 Ne 131-3PK/2015 (B melicTByrOIIEH PEIAKIHH);
- Pacnopsixenune Cogera MHHHCTPOB PecniyOnuku Kpsim oT 11.08.2022

Ne 1179-p  «O  peammzauuu  KoHuenmuu  JOMOJHHUTENBHOTO  00pa3oBaHUsl  JACTEH
1o 2030 roga B PecyOnuke Kpbimy;

— [Tpuxa3z MunucrepcTBa oOpa3oBanus, Hayku U Mosioaexu Pecrryommku Kpeim ot 03.09.2021 Ne
1394 «O6 yTBepkaeHUU MOJeNei o0ecrnedeHus: JOCTYITHOCTH AOMOMHUTENBHOrO0 00pa3oBaHus IJis
nereit PecriyOmmku Kpeimy»;

- [Tpuka3 Munucrepcta oOpazoBanusi, Hayku U Monoaexku Pecyonuku Kpeim ot 09.12.2021 Ne
1948 «O METOANYECKHUX PEKOMEHAAMAX «ITpoektupoBanue JNONOJIHUTEIbHBIX
00111€00pa3oBaTEIBHBIX O0IIEPA3BUBAIOIIUX ITPOTPAMMY;

— VceraB MBOY «PommHckas mkoja-IeTCKUH camy,;

— [Tonoxenue o gomonHUTENbHOM oOpa3zoBaHuu B MBOY «PouuHckas mkoja-aeTcKUid caiy,
yTIBepXkAeHHOE npukazoM 1o mkosne or 09.01.2024r. Nell;

- [Tonoxxenne o pa3pabOTKe MOMOJHUTEIBHBIX 0011€00pa30BaTEIbHBIX OO0IIEPa3BUBAIOIIUX
nporpamm B MBOVY «PomuHckas mikona-aeTCKui caa», YTBEPKICHHOE MPUKA30M MO IIKOJE OT
01.09.2023r. No341;

- [TonoxenueM o KaJeHAApHO-TEMAaTHYECKOM IUIAHUPOBAHUU TNefarora JIOMOJHUTEIBLHOTO
obpazoBanusi MbOVY «PomuHckas mkoia-aeTcKui cajy», YTBEPXKACHHOE MPUKA30M IO IKOJE OT
01.09.2023r. Ne341.

HanpasJiienHocTh (Ipo¢uiib) NporpaMMsbl. €CTECTBEHHOHAYUYHASI.

AKTYaJIbHOCTh NMPOrpamMMbl 00y4YeHHsI — COBPEMEHHOE 00pa30BaHHE HAXOIUT HOBBIE MYTH K
(GhOpMHUPOBAHHUIO HE TOJBKO CHUCTEMBl 3HAHMM Yy MIKOJIHBHUKOB, HO BOCIIMTAHHE AKTUBHOW JMYHOCTH,
MOTHBHPOBAHHOW K camMo00pa3oBaHui0. OIHHM W3 TaKUX HOBBIX MOJXOJOB K OOYUCHHIO SIBISICTCS
KOHBEPreHTHOEe O0O0pa30BaHME, METOAOJIOIHS KOTOPOTO HampaBlieHa Ha B3aMMOJEWCTBHE HAYYHBIX
JUCLUILIMH, TPEXJIE BCEro, €CTECTBEHHBIX; PEATU3ALMNI0 MEXAUCIUIUIMHAPHBIX TMPOEKTHBIX W
MCCJIEIOBATENIbCKUX TPAKTHUK; B3aUMONPOHWKHOBEHHE HAyK © TexHojoruid. [losTomy manHas
mporpaMma JacT BO3MOKHOCTh yUaIIUMCS PACCMOTPETh MPUPOTHBIC SBICHUS HE OJHOOOKO, MTPUMEHSIS
3HAHMUS TOJBKO MO OTACIBHOMY MPEAMETY, a U3YUYUTh SBJICHHE IEITUKOM, C IMOMOIIBIO MPUMEHEHUS
3HAaHUM TI0 BCEM ECTECTBEHHO-HAyYHbIM AUCHUIUIMHAM. COBpEMEHHBIE HSKCIEPUMEHTAIbHBIC
WCCJIEIOBAHMSI YK€ TPYJIHO MPEACTaBUTh 0€3 HCIIOIb30BaHUs HE TOJIBKO aHAJIOTOBBIX, HO M IU(PPOBBIX
U3MEpPUTENbHBIX puOopoB. PaboTa Hajg mpoekTamMu JAaCT BO3MOXKHOCTh Pa3BUTHIO MO3HABATENHHOM
AKTHBHOCTH YYaIllUXCs, TBOPYECKUX YMEHHH, HABBIKOB W KYJIBTYPHI TPOBEACHHUS JKCIEPUMEHTA;
(dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHHUS, TYMAaHHOCTH, YKOJIOTUYECKON KYJIbTYPHI.

HoBu3Ha mporpamMMspl COCTOUT B TOM, YTO OHA JaCT BO3MOKHOCTh ITPAKTUUYECKON pean3ariun
HOBOTO HaIpaBJIEHUs B 00pa30BaHUU, KOTOPOE MOPa3yMEBaIOT TECHOE B3aUMOACHCTBHE Pa3HBIX HAYK:
¢bu3uKky U GMOJIOTUH, MaTEMAaTUKHN U MH(OpMATUKU. biaronaps HHTErpaTUBHOMY MOJXOJY, yJalluecs
OynyT u3ydath OuoNoruio, (GU3MKy U MAaTeMaTUKy HE MO OTACIHHOCTH, a B CBS3H JAPYT C IPYrOM JUIS



pelLIeHHs peabHBIX MIPOEKTHBIX 33a1a4. Takoi Moaxo 1 MO3BOIUT pacCMaTPUBATh MPOOIEMBI B IIEJIOM, a
HE B pa3pe3e 0JJHOM 00JacTi HayKH WM TEXHOJIOTMH, a 3HAUUT YCUIMT UHTEPEC U K PEILICHHIO YYeOHBIX
U COLMAJBbHBIX TpoOJeM, crnocoOCTBYyeT paHHeW mnpodopueHtanuu. J[laHHas mnporpamma Jaer
BO3MOKHOCTB UCIIOJIB30BaTh pa3IMdHbIe (POPMBI U METOBI OO yUEHHMsI, TaKUe TeXHOJ0THH Kak: STEAM-
o0y4yeHHe, «IIepeBepHYTHINA KJIaccy, MpodIeMHOe 00ydeHHEe, KOTOPBIE COOTBETCTBYIOT TPEOOBAHMSM,
IPEIbsBIEMBIM K COBPEMEHHOMY 00pa30oBaTeIbHOMY MPOLECCY B paMKaxX HOBOIO 00pa3oBaTeIbHOIO
CTaHjaapTa.

OTtinuuTeIbHbIE 0CO0EHHOCTH NMPOrPAMMBbI

OT1nnune JaHHOM MporpaMMmsbl OT JIPYIMX IPOTrpaMM B ee 0osiee HIMPOKOH HCClIeA0BaTENbCKOM
HAIpPaBJIEHHOCTH, HCIOJIb30BAaHUU JJIEKTPOHHOTO o00OpynoBaHusi «TOUKM poOCTa», COBPEMEHHBIX
METOI0B M TEXHOJIOTUH B o0Opa3oBarenbHOM mpouecce. lIporpamMa ocHalieHa OnpeaeIeHHbIM
HAaO0OpPOM MPAKTUUYECKUX U MCCIIEN0BATENIbCKUX 3aHATUM 110 CBOEMY COJEP)KAHUIO IMPUOIMKEHHBIX K
xu3HU. Kpome TOro, mporpamma no3BoJisieT co3JaTh 0COOYH 0Opa3oBaTENbHYIO CPEly, B KOTOPOM
paCHIMPSIOTCS U JOTOIHAIOTCS IIKOJIbHBIE 3HAHHA 110 OnoJIoTuy, (PU3KKe, MaTeMaTuke, UHPOPMATHUKE,
IPU3BaHHbIE HAIIPABIATh Pa3BUTHE PEOCHKA B CTOPOHY (hOPMUPOBAHMS 310POBOI U MHTEIUIEKTYaIbHO
pa3BUTON JIMYHOCTU. Bompochl AaHHBIX IUCUUIUIMH HPEICTaBISIIOTCS C 3KOJOTMYECKOW CTOPOHBI,
PACKpBIBAIOTCA MEXIPEAMETHBIE CBA3M, a TaKKe AaKLUEHTHPYETCs BHUMaHHME OOydarouierocs Ha
3HAYCHUH M3YYaeMBIX BONPOCOB B WX JIMYHOCTHOM Da3BUTHH. TakuM 00pa3oM, OTIMYUTEIBHOU
0COOEHHOCTBIO ITPOrPaMMBI SIBJISIETCS] OPUEHTALMS Ha IPAKTUYECKYIO 3HAUUMOCTh [IOJy4aeMbIX 3HaHUH,
UX YHUBEPCAJIBHOCTb, AKTyaJIbHOCTh JUISI KaXJOro peOEHKa MpU €ro Ccouualu3aluu. YdacTue
o0yyaroImuxcs B pa3HOOOpa3HbIX KOHKYPCAX, I03BOJIUT JETSM pa3BUBaTh CBOM TBOPUYECKHUE TAJIAHTHI, a
TaKe BO3MOYKHOCTH BBIOOPA MPOPECCHOHATBHBIX TPUOPUTETOB.

Ileparornyeckas 1e1ec000pa3HOCTh JIONIOJTHUTEIbHON o011eo0pa3oBaTeIbHOM
oO0rIepa3BUBAIOIICH MPOTPaMMBbI TPEATIOIaraeT U3ydeHHe npeaMeToB (pu3uKu, OMOJIOTHH B CHCTEME,
IPUMEHSS 3HaHUS, TIOTY4YE€HHBIE HE TOJIBKO Ha ypoKax, HO U B paboTe ¢ IONOIHUTENbHOM HHpOpMaLueit
U3 pa3HbIX UICTOYHUKOB, IIPH HAIMCAHUU MCCIIEA0BATEIbCKON paboThl. JlaHHas mporpaMMa KOCBEHHBIM
00pa3oM BKIIIOYAET U3yYEHHE HEKOTOPHIX JIEMEHTOB HH(POPMATUKU U MaTeMaTUKH (IIpU 00pabOTKU U
o(QOpMIIEHHH pe3yJIbTaTOB, MX aHalIM3€, B IpoLecce IMOATOTOBKM K mpe3eHTauuu). lIporpamma
pacupsieT U yriiyOJaseT 3HaHus O0ydaroluXcs, CO3JaeT YCIOBUS A y4eOHO-HCCIIEA0BaTENIbCKOM
NeSITeTILHOCTH 1 TIO3BOJIUT B JTAJIBHEHIIIEM JTydIlle OPUEHTHPOBATHCS B BEIOOpE mpodeccu.

AjapecaTt nporpamMMmbl
['pynma dopmupyercs u3 aereit B Bozpacte ot 12-13 rer.

Bo3spacmmuuvie ocobennocmu yuawjuxca



[cuxonmoro-nemarornyeckasl ¥ BOCIUTATENbHAS padoTa CO CTAPIIMMHU MOIPOCTKAMH JOJKHA B TTOTHON
Mepe yYUTHIBATh aKTyaJbHbIE BO3PACTHBIE MOTPEOHOCTH MOAPOCTKOB U MPOTUBOPEYUS, BOSHUKAIOIINE
npu ux peanusanuu. [legaror, momoras MOIPOCTKY yAOBIETBOPHUTH aKTyalbHYIO MOTPEOHOCTH WU
pa3pemuTh MPOTUBOPEYME, BBIBOJUT €r0 HAa HOBBIM KAYECTBEHHBIM ypOBEHb pa3Buthid. [Ipm sTom
MeIaror WM TMCUXOJIOT IIEJICHANIPABICHHO (OPMHPYET Yy MOAPOCTKAa HOBbIE MOTPEOHOCTH W LEINH,
HAIlOJTHEHHBIE IMOJIOKUTEIBHBIM COLMAIBHBIM CMBICIOM, Pa3BUBAET €0 HPABCTBEHHBIE U BOJIEBBIC
Ka4yecTBa.

O0beM U CPOK 0CBOEHUS TPOTPAMMBI
[Iporpamma naHHOrO Kpykka paccuuTaHa Ha 1 roxa. ['0/10BOi Kypc MporpamMmbl paccuuTaH Ha 68
4acoB.

YpoBeHb NporpaMmal — 0a30BBIi.

®opmbl 00yuenuss — ouHas. llpu HeoOXxonumMocTH (BBEIEHUM OrpPaHMUYEHUN B CBSA3H C
SMUAEMHUOJIOTHYECKUMUA MEPONPUATUSIMH, H3MEHEHUEM CaHUTApPHBIX HOPM U JIp.) BO3MOXKHO
NPUMEHEHHE JJIEKTPOHHOTO OOYYEHHUS C HCIOJIb30BAHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH MpHU peaan3auuo0pa3oBaTeIbHON MPOrPaMMBI.
[Tpu gucTaHIIMOHHOM OOYYEHHMH BO3MOXKHO HCITIOJIB30BATh 3JIEKTPOHHBIN )KYPHAI WU AJICKTPOHHYIO
MOUTY IMeJarora, AJjis pa3MelleHus MaTepUaIoB COrJIacHO MporpaMMe U y4eOHOMY IIJIaHy

Oco0eHHOCTH OpraHu3annu 00pa3oBaTeIbLHOI0 Npouecca

I'pynma ¢opmupyercss w3 ydwammxcss 7 Kiacca, OObEIUHEHHBIX HATMYMEM HHTEpeca K
HCCIIEIOBATENLCKON JesaTenbHOoCTH. HamonHseMocTh Tpymm coctaBisieT He Oonee 20 dYenoBek.
CriennabHBIX 3HAHWIA W HABBIKOB ISl HaYaIa 00y4eHHs He TpeOyeTcs.
CocraB rpynibl — HOCTOSTHHBIMN.

Pe:xum 3aHaTHi - 2 3aasTH 110 1 9. B HEJEITIO.

1.2. HEJIN U 3AJIAYHU ITPOT'PAMMBbI

Heab: pazBuTHe MHTEpeca W CTPEeMJICHHS OOy4aroluXcsd K HAYYHOMY H3YyYEHUIO MPHUPOJIBI,
pPa3BHUTHE WX MHTEIUICKTYAIBHBIX M TBOPUYECKHUX CIIOCOOHOCTEH; pa3BUTHE MPEICTABICHUI O HAYYHOM
METO/JIe MO3HAHUS U (POPMHUPOBAHUE HCCIIEIOBATENILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
(GbOpMHUpPOBaHHE OCHOB €CTCCTBCHHOHAYYHOW KAPTUHBI MHpPA, JKOJIOTUYECKOW  KYIBTYPHI
oOyJaromuxcsi; pa3BUTHE NPEICTABICHUN O BO3MOXHBIX cdepax Oynymeld mpodeccnoHambHOMI
NEeSITeIbHOCTH, CBS3aHHOM C €CTECTBO3HAHUEM, IOJTOTOBKA K JajdbHEHIIEMy OOYYEHHIO B DTOM
HaTpaBJICHUU.

3agauu Kypca:
Oo0pa3oBaresibHbIE:

* pacmupeHue M yriryOoJIeHUe 3HaHUN yJaluxcs o PU3nKe U OMOJIOTHUH B YACTH
WCIOJIb30BaHUs 3aKOHOB (PU3UKHU 7151 OOBSICHEHUS SIBJICHUH, HaOMoJaronmxcs B ouocdepe;

* pa3BUTHE UHTEIUIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEH MIKOJIBHUKOB B MPOIIECcCe
CaMOCTOATEIILHOTO TPUOOpETEHNs 3HAHUH 10 (PU3UKE U OMOJIOTHH C UCTIOJIb30BAHUEM
Pa3IUYHBIX UCTOYHUKOB;

* BOCHHUTaHUE HABBIKOB COTPYJIHUYECTBA B MPOIIECCE COBMECTHON PAOOTHI.

* chopmupoBaTh MPEACTABICHUE O BAKHEUITUX MPOIECCaX U SBJICHUSAX, MPOUCXOJAIINX B
PpUPOAC;

* 00ydeHHe HaBbIKaM PEIICHUS SKCIIEPUMEHTAIbHBIX 3a/1a4;

*  CrHOCOOCTBOBATh MPAKTUUECKOMY TOJYYCHHIO HABBIKOB HCCIEAOBAHHUS W MOJICTUPOBAHUS
MPOLIECCOB B MPUPO/IE;

* pa3BUBaTh CIIOCOOHOCTM K TIPUMCHCHHIO OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUYHBIX
JTUCIUIUINH B HCCIIEIOBATEILCKOM e TEILHOCTH,

* OCBOCHHE yYalIUMHCS CIIOCOOOB M METOJIOB OILEHKU COCTOSIHHSI OKPYKArOIIeH cpeibl U e€
OTJICTLHBIX KOMIIOHCHTOB;

*  pacKphIBaTh POJIb ECTCCTBCHHBIX HAYK B MPAKTUYCCKOM JIEATSIILHOCTH YEIIOBEKa,

Pazeusarowue:
pazeumue yMeHuil.
*  BBISBJISITH IPUYMHHO-CJICICTBEHHBIEC CBSA3U NIPU U3yYSHHUHU SIBJICHUHN U MPOIECCOB, JENATh BHIBOIBI



C HCIIOJIb30BAHMEM JAEIYyKTHUBHBIX M WHAYKTUBHBIX YMO3AKIIIOUEHUH, YMO3aKIOYEHHH IO
aHaJIoruu, (OpPMyJIMPOBATh TUIOTE3bI O B3aUMOCBSA3SIX;
* MPUMEHSTH Pa3IUYHbIE METObI, HTHCTPYMEHTHI U 3aMPOCHI MPU OUCKe U 0TOOpe nH(pOpMaLIUn
WJIM TAHHBIX U3 UCTOYHHUKOB C YYETOM IMPEUIOKEHHON UCCIIEI0BATEIbCKON 3a/1a4u;
*  OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEIOBAHUS;
* pa3BUTHE MO3HABATEJIBHOI'O MHTEpPECA B IPOLIECCE MPOBEIECHUS HKCIIEPUMEHTA, HCCIIEIOBAaHUSA
IIPUPOJHBIX SBJICHUY
*  MHTEPHPETUPOBATH JJAHHBIE U UCIIOJIb30BATh HAYYHBIE JOKA3aTEIbCTBA JAJI IOJIYYEHHS BHIBOJIOB.
*  HAy4YHO OOBSCHSATH SBJICHUS;
*  pa3BUTHE YMEHUH NPHUMEHSATH OJyUYECHHbIE 3HAHUS HA IIPAKTHKE;
*  OBJIQJICHWE YMEHHEM OPUEHTHPOBATHCSA M IPUHUMATD PEUICHUS B TPOOJIEMHBIX CHUTYaIUX.
*  (opmupoBaHUE KOMMYHHUKATUBHBIX HABBIKOB;
Bocnumamenwvhoie:
* [pUHATHE pelleHus (MHAUBUYaJIbHOE, B IPYIIIE) B U3MEHSIOIINXCS YCIOBUAX HA OCHOBaHUU
aHanu3a uHpopMarumy;
* [UIAHUPOBAaHHWE JEHCTBHMM B HOBOM CHUTyalldd Ha OCHOBAHMM 3HAHMM NPUPOJHBIX
3aKOHOMEPHOCTEM.

* BOCHHUTaHUE y 00YyYaroIIuXCsl YyBCTBA JIOOBH U 3a00THI K OKPY>KAIOIIEMY MHUPY MPUPOJIBL.

¢ OCO3HaHHE LUEHHOCTHU 0€e301acHOro o6pa3a JKU3HU B COBPEMCHHOM TCXHOJOI'MY€CKOM MHUPE,
Ba’>XHOCTHU IIpaBHJI 0€e3011aCHOTO IIOBCACHUA.

¢ IPOSBJICHUEC UHTEPECA K UCTOPHUU U COBPEMECHHOMY COCTOSHUIO HAYKU,
¢ TOpPAOCTH 3a BKJIand pOCCI/IfICKI/IX 1 COBCTCKHX y‘léHHX B pa3BUTHC MHpOBOﬁ HayKH;
® OCO3HaHHUEC BAXXHOCTH MOPAJIbHO--3THUYCCKHUX IIPUHIUIIOB B ACATCIBHOCTH y‘IéHOFO;

® BOCIPHUATHEC 3CTCTUYCCKUX KA4CCTB HAYKH: eé rapMOHHUYHOI'0 ITIOCTPOCHHA, CTPOr'OCTH,
TOYHOCTH, TaKOHUYHOCTHU,

* 0CO3HaHME II100aJIbHOrO XapaKTepa HKOJIOTMYECKUX MTPOOJIEM U IyTEH UX PELICHUS;

1.3.BOCIIUTATEJbHBIA TOTEHIIUAJI ITIPOT PAMMBI

eab: co3nanue ycIoBUM AJIsl pa3BUTHS TBOPUECKOM, MHTEIUIEKTYaIbHOW, MHUIIMATUBHOM, TyXOBHO
HPaBCTBEHHON U (PU3NYECKU 37J0POBOM JTMYHOCTHU, CIIOCOOHO K YCIENIHON COLMaTH3aui 1
ajanTaiuu B o0IIeCTBe.

3aga4yu BocnUTaTEeIbHON PadoOThI:

1. HanpaButb paboTy HaJl CIIJIOYEHUEM KOJUIEKTHBA, a TAK)KE IPUBUTHE HABBIKOB
JUCIUIUINHBL, aKKYPATHOCTH .

2. Coznianue ycioBuil 11 caMOpeaan3aluy KOJIbHUKA, BOCIUTAHUE B HEM 1yBCTBA
B3aMMOYBa)KCHUS, B3AMMOIIOMOIIIH, OTBETCTBEHHOCTH.

3. Opranuzanys akTUBHOM JKU3HEAEATEIbHOCTH 00yYaroIUXCs, BOBICUEHUE UX B
TBOPUYECKYIO paboTy yepe3 CUcTeMy OOIICIIKOIbHBIX J1€JI, MyHUIIUTIATbHBIX U PECITYOTMKAHCKUX
MEPOIPUATHIA.

4. Coznanue 01aronpusTHON AJ11 CAMOYYBCTBUSI M HACTPOEHUS IeTel SIMOLMOHAILHOM
aTMocQepsl, 100pokKenaTeIbHOr0O MUKPOKIMMATa, HEOOXOAUMOTO JIs OOIIEHUSI.

5. ®opMupoBaHUE SMOIIMOHATBHO — MOJIOKUTEIBHOTO OTHOILLIEHUS K yuebe, 3SHaHUSIM,
Tpyay.

6. Pa3BuTHe HHTEIEKTya IbHBIX CIOCOOHOCTEH.

7. BocnuTtanue rpaxaaHCTBEHHOCTH, YyBCTBA MATPUOTU3MA, IPUHAJUIEKHOCTU K CEMbE,
mKkoJje, Poccun.

8. Co3nanue ycnoBuii 115 popMUpOBaHUS 310pOBOT0 00pa3a XKHU3HH, TPOPHUIaKTHKA
BPE/IHBIX NMPUBBIYEK.

9. AKTHBHOE BOBJICUEHHUE POAMUTENIEH B 00pa3oBaTeIbHbIN Mpolecc.

O:xupaembie pe3yJbTAaThI 110 HANPABJIEHUAM BOCIIMTATEILHON padoThI:
HHuTennexryaibHoe



Pa3BuTas moTpeGHOCTH B CAMOCTOSTEIHHOM JT0OBIBAHUY 3HAHMIA,
YBenuueHue yucia yJanmxcs, )KeJaroiX IPUHATh y4acTHe B MHTEIJICKTyaIbHbIX KOHKYpCaX.
KommyHukaTuBHOE
chOopMyITUPOBAHHBIE YMEHUS, HABBIKU KYJIbTYPBI OOIICHUS U MIOBEACHHSI, OPTaHU3AIIMOHHBIC HABBIKH;
HaJIM4ue YMEHUH NOoBeIeHUs B KOHQIUKTHBIX CUTYalHsX;
HaJIM4YMe YMEHUH JeTIaTh MOPAJIbHO-HPABCTBEHHBIN BHIOODP B )KU3HEHHBIX CUTYaIIUSIX H OTCTAUBAThH
ero.
Tpya u TBOpUYeCTBO
YMEHHE CTPOUTH CBOIO ’KHU3Hb 10 3aKOHAM TapMOHUU U KPACOTHI;
npoeCCHOHATILHOE CaMOOTIPE/IeTICHHE
JKOJI0THYECKOe
TOTOBHOCTbD JKUTh IO 3aKOHAM KPacoTbl, BOCTIPUHUMATh, OLICHUBATh U Oepedb MPEKPACHOE B IIPUPO/IE.
3n0poBbecheperaroniee
YCTOWYMBBIC PECTABICHUS O 3HAHUH (PU3UUECKOM KYIbTYPHI B )KU3HU;
HaJIM4ue YMEHUH U HaBBIKOB, 00ECIICUUBAIOIINX COXPAHEHUE U YKPEIICHUE 3/I0POBBSI;
HCII0JIb30BAHUE OIIbITA U 3HAHUH, IPUOOPETEHHBIX HA 3aHATUSAX B CBOEH JIMUHOM J1€ATEIbHOCTH.
I'paxknancko-naTpuoTnyeckoe
YCBOEHHE IIKOJBbHUKAMHU MAaTPUOTUYECKUX, TPaXIAHCKUX, HPABCTBEHHBIX TMOHATHMA U HOPM
MIOBEJICHMS.
KyabTyposnornueckoe u 3creTudeckoe
MOBBILIEHUE COIIMAIbHON aKTUBHOCTH YYAIllUXCSl HA YPOBHE LIKOJIBI, TOPOJIA U JIp.;
IIpaBoe n Ky;1bTYpa 0€30I1aCHOCTH
Hanuuue 3nanuii noBeeHus B SKCTPEMAIbHBIX CHUTYalIUsX.
Jyx0BHO-HpaBCTBEHHOE
TonepanTHOE OTHOIICHUE K JIFOASIM HANUYUE CPOPMUPOBAHHOM KUZHEHHON TTO3HIINH.
CouuokyJbTypHOE H MeIHAKYJIbTYPHOE
npodunakTuKa HIKCTPEMU3Ma, YMEHHE aHATTU3UPOBATh HA TJOCTOBEPHOCTH MOJIYYSHHYIO HH(POPMAIIHIO
u ap.
®opmMbl IPOBeIeHUSI BOCIUTATEIbHBIX MEPONPUSITHI:

1. Beceabl, MOCHAETKY, YACTIUTHS, BCTPEYH, AUCIYTHI, JTUCKYCCHH, KKPYIJIbI€ CTOJIbDY,
AedaThl — CHelHalbHO OPTaHW30BaHHbIM 0OMEH MHEHUSIMHU [0 KaKOMY-JIM0O BOIIPOCY
(mpobneme) i ony4eHus HHOOPMAIIMOHHOTO MPOYKTA B BUJIE PELICHUS.

2. «KoJsiekTHBHbBIE TBOPYECKUE A€J1a» —IIPa3IHUK, pa3BieKaTelbHas IporpaMmma,
COpEBHOBaHMS, KOHKYpPCHI, hectrBanu, KBH.

3. Pa3Hoo0Opa3nble HTPOBbIe (pOPMBI — TTO3HABATEILHBIC HT'PHI, CIO)KETHO-POJIEBBIE UTPHI,
MPOYKTUBHBIC UTPBI, 3aLUTa MPOSKTOB U MHOTOE JPYTOE.

MeToabl BOCHIUTHIBAIOLLIEH 1eATeJTbHOCTH:

1. CnoBo, HarJISIIHOCTh, CTUMYJIMPOBAHUE, YIIPAKHEHUS], TPEHUPOBKA, TUCKYCCHUS, TUCIIYT,
MOWCK | T.II.

[IpuMeHsFoTCs Takue MeAarornyeckue MprueMbl B BOCIUTAHUH KaK : MHTOHAIHUS, TIOOIIPEHHE,
SMOLIMOHANbHAS OT3bIBUNBOCTh, TAKTHIIbHBIE IPUKOCHOBEHUS, yOeXKIeHNE, IEpeBO OBITOBOM
CUTYaIlMU B BOCIIUTATENBHYIO U T.1I.

Hcnonb3yroTes neparornyeckie TeEXHOJIOTHH:

1. TexHONOTHs MEAArOTUYECKON MOIICPIKKH;

2. JIMYHOCTHO - OPUEHTUPOBAHHOE BOCTIUTAHNE

3. Cospanme "Cutyaruu ycnexa'.



1.4. COAEP) KXAHHUE ITPOI'PAMMbI
1.4.1. Y4eOHBbIii mIaH

Bcero ®opma aTrecTanun/
Ne| HammenoBanue pasaesia Teopus IIpakTnka P 1
4acoB KOHTPOJISA

OTueT mocie
1 BBeneuune 5 3 2 BBITIOJIHEHUS
mabopaTopHBIX paboT

CrtpoeHue BeliecTa u
o [KIeTKH. 31 17 14 Omnpoc, oT4er 1o
TernnoBbIe ABJICHUS. MMPAKTUYCCKUM 3aHATUAM

Ormpoc, TecTupoBaHue,
OTYET IO MPAKTHYECKUM

MexaHuKa B )KMBBIX

3 |opraHm3max. 22 15 7
1 1a00paTOPHBIM
BaHATUAM
Onpoc, TeCTUPOBAHUE
[IpoekTHO- 3a pI/ITE’l P ’
6 lucciienoBaTelIbCKas 10 10 =
HCCIIENOBATEIBCKUX
IEeATEILHOCTD N
3aHATUH
Bcero: 68 45 23

1.4.2. COAEP)KAHUE YUYEBHOI'O IIVIAHA

Tema 1. Beenenue.
Teopus: Bronubil, nepBuyHbIil HHCTpYKTax no Th. Uem Mbl Oyaem 3aHMMAThCA? (3HAKOMCTBO C
conepxkanueM Kypca). Hayunwnii meton mosHanus. Ponp (u3MKM B M3y4YEHUM >KUBOWU TMPUPOIBI.
ITpenmer 6uodusuku. Mcropus pazButus 6M0GU3HUKH.
IIpakTHuka:
JlabopaTopHas paboTa U OIIBITHI:
1. 3nakomcTBO ¢ 1abOpaTOPHBIM 00OPYIOBAaHUEM U ITpaBUIIaMU pabOThI C HUM,
2. OmnpeneneHue IeHbI JeIEHUs U MOIPEIIHOCTH U3MEpEHNUs pruodopa
Tema 2. CTpoenne BeulecTBa 1 KJaeTKU. TenioBbie siBJIeHUS.
Teopusi: IlepBoHauanbHble cBeneHHs O cTpoeHun BemiecTBa. OcHoBHBIC monoxeHus MKT.
Temnepatypa u e€ wusMepeHue. TemmneparypHble IIKajlbl. ArperaTHbleé COCTOSHUS BEILLECTBA.
OcHoBHbIE pU3NYECKHE CBOWCTBA TBEP/IBIX, KHUAKUX U T'a3000pa3HbIX TeI
da3oBele nepexosl. [lnaBnenue u kpuctammsanus. [lapoodbpazosanue. Mcnapenue u KUneHue U ux
pasznuuue. YpOBHH OpraHu3aiiuy kuBoro. CTpOCHHE KJIETKU. OTIWYUE PACTUTEIHLHON OaKTepHaIbHON
1 ’KMBOTHOM KieTku. Boja u e€ cBoiicTBa. 3HaueHue BOJIbI 1711 )KU3HEACATENbHOCTH pacTeHui. Dopmbl
Bo/bI B KieTke. KopHeBas cuctema kak oprad notpeOienust BoJsl. KopHeBoe naBneHue, 3HaU€HUE,
MEXaHU3M U METOABl omnpezeneHus. I'yrranusa U miad pacteHud. PU3MOIOTMYECKHUE IIPOLECCH B
KJeTkax pacreHuil Kiertka kak ocMotuueckas cucrema. llponeccsl nuddy3um u ocmoca B KHUBOM
npupoje. duddys3us u ocmoc B pacturensHoM mupe. Auddysus B npoueccax IbIXaHUS U MTUTAHUS.
OcMoTHdeckoe u TypropHoe aasieHue. 1lnazmonns u nemiasmoinns B KIETKE.
Hasnenue. JlaBiaeHue B TBEpAbIX Telax. JlaBiieHHe )KUIKOCTH. ['HaApocTaTHYeCKOe NaBIICHUE.
Atmocdepa. Atmocdeproe naBieHue. Poias aTMochepHOTo aBIeHUs Ha KUBBIE OPraHU3MBbI.
CpolicTBa XUAKOCTH. AHOMAaJIbHBIE CBOMCTBA BOABI M MX BIIMSIHHUE HA JKUBBIE OPTAHU3MBI.



BiaxxHocTh Bo3ayxa. Ponb mporueccoB ucnapeHus Uil KUBOTHBIX. McnapeHue B JKM3HU pacTEHUM.
[ToBepXHOCTHOE HaTsKEHHE >KUAKOCTEW. SBieHne cmauuBanusa. Kanumnspuelie siBienuss Ponb
KallWJUISIPHBIX SIBIEHUI B KPOBOOOPAIIEHUHN )KUBOTHBIX, B CTPOSHHH PACTCHHUA. POJIb MOBEPXHOCTHBIX
SIBJICHUU JJI1 HACEKOMBIX.

IIpakTuka: JlaboparopHble pabOTHI U OIBITHL:

HaGnronenue 3a muiaBineHueM jbpaa. M3mepeHue TeMieparypsl I1aBIEHHS

Habmronenue 3a ucnapeHueM BOJIBL.

Habntonenue 3a kunenueM Bojibl. OrpeiesieHue TeMiepaTypbl KUIIEHUS BOABI

CrpoeHue pacTUTENBPHOW KJIETKM I0J MHKpockornoMm. llpurotoBineHne u u3yueHue
MHUKpPOIIPENapaToB.

5. OmnpeneneHue MIOTHOCTH BOJbI. 3aBUCHMOCTb IIJIOTHOCTH BOJBI OT TEMIIEPATYpPhl

6. HccinenoBanue siBiaeHus ocMoca, Tupy3uH B paCTEHHSIX.

7. OmnpezeneHue BIaXXHOCTHU JINCTHEB U UX TYPrOPHOTO COCTOSHUS

8

9

PonbRE

[1nazmoinu3 u fenaa3Moiin3 B KJIETKaX KOYKHUIIBI JIyKa Perm4yaroro.
. M3mepeHne coOCTBEHHOIO JaBJIeHUs Ha I10J1

10. U3mepenue atMOChEpHOro ¥ TUAPOCTATUYECKOTO JABICHUSI KUIKOCTH.

11. UccnenoBanue 3aBUCUMOCTH THIPOCTATHYECKOTO IABIICHUS OT TITYOUHBI TIOTPY>KEHHSL.

12. HaGmonenue 3a BIUsSHUEM (PU3NYECKUX YCIOBUI BHEUTHEH cpeabl (TEIIOBBIX, BOAHBIX) HA

POCT ¥ pa3BUTHUE PACTCHUH

13. Ucnapenue BOAbI JINCTHIMU A0 U MOCIIE MOJINBA

14. VccnenoBanue KanWLISIPHBIX CBOMCTB OyMa)KHBIX CalIETOK

15. KanunnsipHble sBIEHUS B OKpaIIMBAaHUH PAaCTEHUMA

Tema 3. Mexanuka B KUBbIX OpraHu3Max.

Teopusi: CkopocTH U ycKOpeHHs, HabIoJaeMble B pa3HbIX IMPUPOJHBIX Mpolieccax. EcrecTBeHHas
3alluTa OpraHu3MoB OT ycKkopeHui. TpeHue B kuBoi npupoze. Ilpucrnocobienus, 3a c4eT KOTOPBIX
TPEHUE YBEIMYUBACTCS WM YMEHbBILIAETCA.

Cuna tspxectu. BnusiHue rpaButanuu Ha )uBble opranusMsbl. ['eorponusm. Cuina ynpyroctu. Bec
Tena. ApxuMenioBa cuia. Y clIOBUE IIJIaBaHUs Tell.
Bunel sHeprun. Mexanudeckasi ¥ TEIUIOBas SHEPTUU. DHEPrus U MOILIHOCTb Pa3HbIX IpeJICTaBUTENIEH
KUBOW NPUPOABI. PeakTUBHOE NBUKEHNE B PACTUTEIBLHOM U )KUBOTHOM MMpE.
Peryary, ximmHbS 1 Ip. B )KUBOU npupoze. PaBHoBecHe U yCTOMYNBOCTD.

KoJie0aTesbHbIC,3BYKOBbIe TpOlecChl B KUBOM mnpupoge. MexaHuueckue KojaeOaHMs.
MatemaTuueckuii U NpyKUHHBIA MasTHUK. DU3HUECKHE XapaKTEPUCTUKU MEXaHUUECKUX KOJIeOaHUH.
KonebarenbHble npoleccsl B KUBOW MpHpojie. MexaHndeckre BOJIHbI. BHJIbl MeXaHWYECKHX BOJIH.
3BYK M €ro XapakTepucCTHKa. ['0JI0COBOM U CIIyXOBOHM ammapar yesioBeka. Bocmpusitue 3ByKOBBIX U
UHBIX K0Je0aTeIbHbIX IPOIIECCOB B dKUBOTHOM MHpE.
3BYKH, COMPOBOXKAIOLINE PAabOTy cepla, JIerkux. Posib yabTpa3Byka B dKHBOTHOM MHpE.
IIpakTuka: JlabopaTopHbie pabOTHI U OIBITHI
Omnpenenenne ko3¢ UIMEHTa TPEHUS TPYLIUXCS TOBEPXHOCTEH.

Onpenenenre IIOTHOCTU CEMSIH 110 METOAY “‘“TOHET-BCILIbIBACT

HccnenoBanue 3aBUCMMOCTH BBITAIKHBAIOILEH CHIIBI OT TNIOTHOCTH JKUAKOCTH U 00beMa Tera.
HccnenoBanue ycioBuil paBHOBECHS pblyara

IIpocTbie MEXaHU3MBI B )KUBBIX OpraHU3Max (10 pUCYHKaM CKEJIETOB )KUBOTHBIX )
Onpenenenre 4acTOThI U MepHojia KojaeOaHni Ipy>KMHHOTO M MaTeMaTH4YeCKOI0 MasiTHUKA
Omnpenenenne 4acToThl CEPACUYHBIX COKPALIEHUM B COCTOSHUM TOKOS U IIOCIIE ACUCTBHUS
Harpy3Ku

Tema 6. IIpoekTHO-HCCIET0BATEIBCKAS 1eATEIBLHOCTH

Teopusi: TpeGoBanus kK 0pOPMIICHUIO MPOEKTHBIX U HAYYHO — HCCIEN0BATEIbCKUX paboT. Brioop
TEeMBI HCCIeI0BaTeNbckoi paboTel. COop u aHanmmu3 nHpopmarmu. CocraBieHne MmiaHa paboThl HaA
IIPOEKTOM.

IIpakTuka: BeimosHeHne mpakTHYECKUX paboT - cOop Marepuania, ero ucciaegopanue. Odopmiienmne
uccienoBaTenbckux pador. Co3nanue MyabTUMEIUHHBIX PE3eHTaUH.

NookrwbdPE

1.5. INTAHUPYEMBIE PE3YJIbTATbBI



1. JInYHOCTHBIE Pe3yabTaAThl

Y oOyuaromerocs 0yayT cpopMHpOBaHBI

O0yyammiics mMoJy4YuT BO3MOKHOCTh
NJis1 GOPpMHUPOBAHUSA

— MHPOBO33pEHHUE, COOTBETCTBYIOILIEE
COBPEMEHHOMY YypPOBHIO DAa3BUTHS HAyKU U
OOILIECTBEHHOW TMPaKTUKH, OCHOBAHHOE Ha
Jaore KYJIBTYD, pa3INYHbIX bopm
OOLIECTBEHHOI'O CO3HaHUS, OCO3HAHME CBOEIO
MeCTa B MOJIUKYJIbTYPHOM MHUpE

— MUPOBO33PEHHS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH;

— OCO3HaHus 3HAYUMOCTH  HAYKH, BJIaACHUA
JIOCTOBEpPHOM  HMH(pOpMamuend O  IMepeaoBbIX
JOCTHKEHUAX U OTKPBITHSIX MUPOBOM HAYKH;

— 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPONCTBE MUpPA U O0IIECTBA

— HaBBIKM COTPYJIHHUYECTBA CO CBEPCTHHUKAMH,
B3pPOCIIBIMH B 00pa30BaTeNIbHOM, OOIIECTBEHHO
TOJIE3HOM, y4e0HO-HCCIIeIOBATEIIbCKOM,
MIPOCKTHOM U JPYTMX BUAAX JACATCILHOCTH

YMEHHH COTpyAHHYAThb CO  B3POCIBIMH,
CBEpCTHHKaMH B 00pa30BaTeNbHON, YyueOHO-
UCCIIEIOBATENBCKOM, IPOSKTHOM U IPYTUX BUAAX
JESITETLHOCTH

— TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHUIO, B
TOM YHUCJIE CaMOOOPa30BAHUIO, HA TIPOTSIKCHUH
BCEH OKU3HM, CO3HATEIBHOE OTHOIICHHE K
HEIMPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBHIO
YCIIEUTHOMN npodeccuoHaTbHON u
0OLIECTBEHHOM J1eSATELHOCTH

— FOTOBHOCTH U CIOCOOHOCTH K 00pa3oBaHUIO, B
TOM YHCIIE€ caMOOOpa30BaHMIO, HA MPOTSHKEHUHU
BCEH JKM3HU; CO3HATEJIbHOE OTHOIICHHE K
HETpPEPhIBHOMY 00pa30BaHUIO KakK YCJIOBHUIO
ycremHo nmpohecCuoHaIbHOM U 00IIeCTBEHHON
JEeSITETbHOCTH

— OCO3HAHHBIA BbIOOp Oyaymieil mpodeccuu u
BO3MOXKHOCTEH  peaiM3aliud  COOCTBEHHBIX
KU3HEHHBIX TUIAHOB, OTHOIIICHHE K
po(eCCHOHAIBHON eATEIHHOCTH

— TIOJIOKUTENBHOE
LeJICyCTPEMIIEHHOCTh

OTHOILICHHUC K

TpyAay,

9KOJIOTUYECKOE  MBILUIEHUE, IOHUMaHHE
BJIMAHUA COIIMAJIBHO-DKOHOMMHNYECCKUX
IPOLIECCOB HA COCTOSHUE MPUPOJHOW U
COLIMAJIBHOW  cpefbl, MpPHOOpETEeHUE OImbITa
9KO0JIOTO-HANPABICHHON AEATEIbHOCTU

— DKOJIOTMYECKOTO MBIIUIEHUS, JKOJIOIMYECKON
KYJIbTYpbl, OEpEKHOTO OTHOIIEHUS K pOJIHOU
3eMJle, TIOHMMaHUS  OTBETCTBEHHOCTH  3a
COCTOSIHUE NIPHUPOJHBIX PECYPCOB M Pa3zyMHOE
IIPUPOJOIIOIB30BAHNE

2. MeTanpe/iMeTHbI€ Pe3yJIbTAThI

Y o0y4aromerocsi 0yayT c(popMHUPOBaHBI

OO0yyarommiicst HOJIy4UT BO3MOKHOCTD
st popMHUpOBaHHS

PeryisiTuBHbBIC yHHBepcaabHbIE Y4eOHbIE 1CHCTBHUS

YMeHUS 1 HaBBIKU:

— 3a71aBaTh MAPaMETPbl U KPUTEPUH, TTO KOTOPHIM
MOYHO OIPEAEIINTD, YTO LIEJIb TOCTUTHYTA;

— COIIOCTaBIATH MTOJTy4YECHHBIN pe3yabTar
JIEATEIbHOCTH C ITIOCTABJICHHOM 3apaHee LIEIbIO;
— 0CO3HABaTh TTOCJIEICTBHUS JIOCTHIKEHUS
MMOCTaBJICHHOMN eau B JIeATEIILHOCTH,
COOCTBEHHOM KHU3HM W >KU3HU OKPYKAIOIINX
I

—YMGHHfI CaMOCTOATCIIBHO ONPCACIATL LCIIN U

COCTaBJIATH IJIaHbI ACATCIIBHOCTH,
CaMOCTOATCIIBHO OCYIICCTBJIATD,
KOHTPOJIMPOBATH 151 KOPPEKTHUPOBATDH

JIeSITEIIbHOCTh, HWCIOJh30BaTh BCE BO3MOXHBIC
PECYpPCHI ISl TOCTHUKEHUS TOCTABICHHBIX 11EJeH;
— HaBBIKOB MMO3HABATEIILHOM, yueOHO-HC-
CJIeIOBATEeNbCKOW U TMPOEKTHOU JEeATENbHOCTH,
HaBBIKOB pa3pelieHus mpoojeM, ClIOCOOHOCTH U
TOTOBHOCTH K CaMOCTOSITEIbHOMY  TIOHCKY
METOJIOB ~ pEIICHUs  NPAKTHYSCKHX  3aJad,
MPUMEHEHHUS Pa3IMYHBIX METOJOB MMO3HAHUS

ITo3HaBaTebHBIE yHUBEPC

aJibHbIe y4eOHbIe 1elCTBUs

YMeHus 1 HaBbIKU:

— KPUTHUYECKH OLIEHUBAThb U MHTEPIPETUPOBATH
HMH(OPMALIMIO C Pa3HBIX MO3UIINNI;

— pacrno3HaBaTh U GUKCHUPOBATH IPOTUBOPEUUS B
MH(OPMALIMOHHBIX HCTOYHUKAX;

— UCIIOJIb30BaTh pa3nuyHbIe MO/JIENIBHO-
CXEMaTUYeCKUe CpeACTBa JUIsl Ipe/ICTaBICHUS

— IOTOBHOCTH i CIIOCOOHOCTH K
CaMOCTOSTEIbHOI UHGOPMAIIMOHHO-
IM03HABATEIILHOM JESITEIIFHOCTH,

— HaBBIKOB MOJTYyYEeHUS HEO0O0XO0IMMOM
uH(popMallMu M3 CJIOBapedl pa3HbIX THIIOB,
YMEHUW  OpPUEHTUPOBATbCS B  PA3JIMYHBIX
HCTOYHHKAX nH(popMaluu, KPUTHYECKHU




BBISIBICHHBIX B WH()OPMAITMOHHBIX MCTOYHHKAX
IIPOTUBOPEYHL;

— OCYILIECTBIISITh pa3BEpHYTHIN
WH(OPMAIMOHHBI TMOUCK M CTaBUTh HAa €ro
OCHOBE HOBBIC (y4eOHBIE M TI03HABATEILHBIC)
3a/1a4u;

— JICKaTh M HaxXOOUTh OOOOIIEHHBIE CIOCOOBI
pelleHus 3a1aq;

— IPUBOANTh KPUTHYECKHE apTyMEHTHl Kak B
OTHOIICHUH COOCTBEHHOTO CYXKICHHS, TaK U B
OTHONIICHUU JEUCTBUM UM CYXICHUU JIpPYyroro
YEJIOBEKA;

— aHAJIM3UPOBATh n peoOpa3oBbIBATH
POOJIEMHO-TIPOTHBOPEYMBEIE CUTYAIIHH;

— BBIXOJIUTh 3a PAMKH y4eOHOTO TpeaMera u
OCYIIECTBIISATh  IIEJICHATIPABIICHHBI  TIOUCK
BO3MOKHOCTH IIMPOKOTO IEpeHOca CPEICTB U
CIIoco00B JEHCTBHS

OLICHMBATh W MHTEPHPETUPOBATH MHPOPMAIHIO,
MOJIy4aeMyI0 U3 Pa3IMYHbIX UCTOUHUKOB;

— yMeHul UCIIOIb30BaTh cpencrtsa
UHPOPMALIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTMH B  DPCIIEHUHM  KOTHUTHBHBIX,

KOMMYHUKATHBHBIX U OPraHU3allMOHHBIX 3a/4a4q C
cobmoieHueM  TpeOOBaHUIT ~ IPrOHOMUKH,
TEXHUKHU 0€301acHOCTH, TUTUCHBI,
pecypcocOepekeHusl, MPABOBBIX M STHUYCCKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30TIaCHOCTH;

— YMEHHU#  BBICTpaWBaTh  WHIMBUIYaTbHYIO
00pa30BaTC/IbHYI0  TPACKTOPHIO,  YUUTHIBAs
OrPaHUYCHHUS CO CTOPOHBI APYTUX YIACTHUKOB M
peCypCHBIC OIpaHUYCHUS

KOMMyHHKaTI/IBHI)Ie YHUBEPCAJIBbHBIC yqeﬁm,le JeicTBUS

VYMeHusa 1 HAaBBIKU:
— COIJIACOBBIBAThL MO3UIIMU YIECHOB KOMaHIbI B

nporecce paboThI HaJ o0ImMM
IPOTyKTOM/PEIICHUEM;
— OpCACTABIATH Hy6JII/I‘~IHO PE3YIbTAThI

WHIVBUAYAJIBHON M TPYINIIOBON JEATEIBHOCTH
KaK IIepe]l 3HaKOMOM, TaK M Iepe]] HE3HAKOMOU
ayJIuTOpUEH;

— pacmno3HaBaTh KOH()IMKTOTCHHBIC CUTYallud U
OpeoTBpaliaTh KOHMIMKTBI 10 MX AaKTUBHOM
¢asbl

— YMeHui OCYLIECTBIIATh JIETIOBYIO
KOMMYHHMKAIIUIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCIBIMU  (Kak BHYTpM 00pa30BaTelIbHON
OpraHu3aly, Tak M 3a €€ IMpelenaMu) Ipu
OCYILIECTBIIEHUH IPYNIIOBON PabOTHI;

— HaBBIKOB OBITh KaK PYKOBOAMTENEM, TaK U
YJICHOM IPOEKTHOM KOMAaH[Ibl B Pa3HBIX POJIIX
(reneparop  uAe, KPUTUK, HCIOJHUTEID,
IPE3CHTYIOLMH U Ap.)

3. IlpeamMeTHBIE pe3yabTaThl

Y oOyuaromerocs 0yayT cpopMHpoBaHbI

OOyyarommiicst HOJy4HT BO3MOKHOCTD
s popMupoBaHus

— KOMIIETEHIIUU O 3aKOHOMEPHOCTSAX MIPOTEKAHUS
B JKUBBIX OpraHu3Max (U3MYeCKUX U (PU3HKO-
OHMOJOTUYECKUX MPOLECCOB HAa Pa3HbIX YPOBHSIX

opranu3anuymu — OT CyﬁMOJ’ICKyJ'IHpHOFO 151
MOJICKYJIAPHOTO, OT KJICTKM MW OO0 M0OCJIoro
OpraHus3ma,

— IIOHUMaHHUEC  B3aHMMOCBA3U (1)I/I3I/I‘I€CKI/IX u

OMOJIOTHYECKUX IMPpONICCCOB B JKUBBIX CUCTCMAX;
— O3HAKOMJICHHUEC C OCHOBHBIMH (1)H3H‘-ICCKI/IMI/I

METOJaMH  HMCCJICHOBAHHS  OMOJIOTHYCCKHUX
0OBEKTOB;

— pa3BUTHE npodunsHOM IIOJATOTOBKHU
IIKOJIbHHUKOB,

— co3JIaHue MMOTEHIINAIA CoJIep>KaHus

JMICTAaHIIMOHHOW 00pa3oBaTeNbHON Cpeapl B
oOnacti OMoPU3NKH, OMOTEXHOIOTHH U APYTHX
COBPEMEHHBIX HAYYHBIX HAIPABICHUSIX

— TIPEICTaBIICHUM 00 WCIIOIb30BaHUH
(bu3MUECKUX 3aKOHOMEPHOCTEHN B OMOIOTHH;

— [MIO3HABATCIIBHBIX I/IHTepeCOB,
WHTEIICKTYaJIbHBIX u TBOPYECKUX
CIIOCOOHOCTENH;

— CO3HATEIBHOTO CaMOOIPEIEICHHs YJalIuXcs
OTHOCUTEIIBHO npoduis JaIbHENIIIETO
00y4YeHHUS;

— pacHIMpeHust Kpyro3opa yJaruxcs;

— YMCHHS npejyiarath u MIPOBOJIUTH

SKCTICPUMEHT, HaOJII0ICHNUS,
— YMEHUS CTPOUTH IJIaH UCCIEI0BAHUS;

— YMCHUA OITNChIBATH MEXaHHU3M SIBJICHUSA
C OIOPOii Ha ero PabouyIo MOJEIb;
— YMCHUA COTPYyAHUYATH C TOBapUulllaMu,

pabotas B rpymie;

— YMEHHS TIPENICTABIATh PE3YNIbTaThl PaOOTHI B
(dbopMe cooOIIeHHs, TIPE3EHTAIIUN U TPOEKTa C
WCIIOJIb30BaHNEM TpaMKOB, PUCYHKOB, TaOJHII,
JMarpamMm




Pasznes Ne2. Komniieke opraHu3aniOHHO-TeIarorn4ecKnx ycJaoBH il
2.1. KAJIEHJAPHBIU YYEBHBIU TPA®UK

Hauano yae6noro roga — 01 centsiops 2025 rona.
Oxkonuanue ydyeOHoro roja — 26 mas 2026 rona.

[TepBoe momyroaue — ¢ 01centsops 2025 roxa o 30 nexadps 2025 rona.

Bropoe nonyroaue — ¢ 12 suBaps 2026 roaa no 26 masg 2026 roga
OCEHHHE KaHUKYJBI —C 25 oKT0ps 1o 4 Hos10pst 2025 roxa
BeceHHME KaHUKYIbI ¢ 31 maprta o 11 anpens 2026 rona
[TpomomKUTETLHOCT YUeOHOTO roja — 34 Heaenu.

Y4eOHble 3aHATHS TPOBOASTCS COTJIACHO PACIUCAHHUIO.

ara ara
A A Bcero Komnnuectso
Havasa OKOHYAHHS Konnuects
Ne rpynmst y4eOHBIX y4eOHBIX Pexum
oOy4deHus oOy4deHus 0 y4eOHBIX .
HEJIeITh 4acoB B 3aHATHN
1o 1o 9acoB B I'OJl
HEJIeITI0
nporpamMme | IMporpaMme
01 cents6ps | 26 mas 2026 2p./B
1 2025 roma roaa 34 2 68 HEIEIIIO 10
1 vacy

2.2. YCJIOBUS PEAJIM3ALIMU ITPOT'PAMMDbBI
MeToanyecKue H OlleHOYHbIE MATePHAJIbI
MeTtoauyeckoe odecreyeHue.
JlanHast mporpaMmMa o0ecreyeHa:
®  HHCTPYKTUBHBIMH KapTaMHU IS IPOBEICHUS IPAKTHUECKUX U JTa00PaTOPHBIX 3aHITHIA;
*  PEKOMEHJAIMSIMH IO TIPOBEJCHUIO OIIBITOB;
*  JIGKIIMOHHBIM MaTepUaIOM;
*  METOAMKAMH 10 HCCIIE0BATENBCKOM padoTe.
MaTepuaabHO-TeXHHYeCKOe o0ecniedyeHue MPorpaMmbl.
3aHATHA TPOBOJATCA B crHenuadbHOM KaOuHere «Touka pocray, TIne ecTb Heo0XoIumoe
obopynoBanue. KaOnHeT mepruoIudecKy MpoOBETPUBAETCS, XOPOIIO OCBEIIASTCS.
B kabuHete ecTh Ki1accHas I0CKa, CTOJIBI M CTYJbS Ui yUallluXcs U meaarora, mKkadbl s XpaHeHUS
1M (pPOBBIX JAOOPATOPU U AUJAAKTUUECKOTO MaTepHraa.
TexHuueckue cpeacTBa: HOYTOYK € IOCTYIIOM B HHTEPHET, IPUHTED.
YueOHbIN KOMITIEKT KaKI0TO 00YYarOIIerocs: TeTpaib, pyyka, KapaHall, JNHEHKa, JIACTHK.
Marepuansl 1 000py10BaHHUE:
Ha6op «I"'A-naboparopusi»
e Habop ob6opynoBaHUs 10 pa3aeny «ONTHUECKUE U KBAHTOBBIE SBICHUS
Habop o0opya0BaHUs 110 paszaeny «MexaHudecKue SBICHUS
Habop 000opyI0BaHUs 110 pazaeny «TenaoBbie SIBICHUS
Habop 000PyI0BaHUS IO pa3ieny «IJIEKTPOMAarHUTHBIC SBICHUS
Hudposas nadboparopus no ¢puznke (KOMIIIEKT 00yUarOIIerocs):
MynbpTHIATYUK TIO GU3UKE C 5 BCTPOSHHBIMH JaTYUKAMHU:
JlaTuuk Temreparypsl
JlaTunk aOCOTIOTHOTO JaBICHUS
JlaTuuk Tecnamerp
JlaTunK HanpsHKEHUS
JaTtuuk Toka
JlaTumk akcenepoMmerp
USB ocmmmmiorpad
16. lIudporas maGopatopus o ONOIOTHH (KOMILIEKT 00yJaronerocs) -



MynsTUAATYUK IO OMOJIOTUU C 5 BCTPOCHHBIMH JTATYUKAMHU:
e J[aT4MK BIAXKHOCTH
e J[aT4mK OCBEIIEHHOCTU
e Jlatuuk pH
e Jlaruuk Temneparypsl ot —20 10 +140° C
e JlaTumk TeMneparypsl okpyskatomieii cpensl ot —20 10 +40 ° C
KaapoBoe ob0ecnieuenue.
Pazpabotka u peanuszamust o0meo0pa3oBaTeIbHON JOMOTHUTEIBHON MPOrpaMMbl OCYIIECTBIISACTCS
negarorom MBOY «PomuHckas mikona- netckuit caay» Jxankoiickoro paiiona PecnyOmauku Kpbim
SAcunckoii Jlrogmunoit CTemaHOBHOM, CTaX MeJarorniyeckoil paboTel 28 JeT.
@®opMbl OPraHM3alUU 3aHATHH.
1. Jlexuus - yueOHOE 3aHSATHE, COCTOSIIEE B YCTHOM U3JIOKEHUHM MaTepuala MperoiaBaTesiem.
2. Cemunap - popma rpynmnoBoro TeMaTHYeCKOTro 3aHATHS IPH aKTUBHOM YYaCTHH 00yYarOIIXCsl.
3. JIabopaTopHas U mpakTu4eckasi padboTa - IpaKTHIECKas peain3aius METOI0B UCCIICIOBAHUS.
4. Kouncynpranus - 0eceia mpernojaBaressi ¢ 00y4arouuMuUCs ¢ 1EIbI0 YTOUYHEHHUS, PACIIUPEHUS U
yriayOeHus UX 3HaHUI.
5. [IpoekTHas, Hay4yHO-HCClIeI0OBaTEIbCKAs paboTa.
6. TectupoBanue - penieHUe 3alaHuil CTaHAAPTHOM (OPMBI AJIs ONIPEICTICHHUS YPOBHS TEOPETHUECKOM
MOATOTOBJICHHOCTH.
7. KoHkypc - TBOpuecKoe COpPEeBHOBAHHE, UMEIOIIEE LEIbI0 BBIICIUTh HAWIYYIIUX W3 YUCIA €ro
Y4aCTHUKOB (KOHKYpC IPOEKTOB, UCCIIEI0BATENbCKUX PaboT).
@®opMbl NO/IBEIeHNS HTOTOB PeaTu3aliu MPOorpaMMbl:
" yuactre 4wieHOB 00bEIMHEHUS B OJTMMIINAIaX 10 (PU3HKH, OMOJIOTUU U SKOJIOTHH;
" ydqactue wieHOB OOBEIMHEHHS B MYHHIMIIAIBHBIX M PECIyOIMKAHCKUX KOHKypcax 1o (H3HKE,
OHMOJIOTHH U SKOJIOTHH;
" BRICTYIUICHHE Ha HAYYHO — HCCIIEIOBATEIBCKUX KOH(EPEHIUIX;
" 3amUTa y4eOHBIX U HCCIEI0BATEIbCKUX TPOCKTOB;
" OTUETHI MO MPAKTUYECKUM 3aAHSATHSIM.
TexHOI0THH, METOAbI, MOAXOABI:
e (CwMemanHoe 00yueHure (TEXHOJIOTHS «TIEPEBEPHYTHIN KIaccy»).
STEAM noaxon
[TpobnemHoe oOyuyeHue
Keiic-texnonorumn
[IpoekTHBII MeTO/I.
HUKT-texHonoruu.
310poBBECOEPETAIOIINE TEXHOIOTHH.

2.3. ®OPMbI ATTECTALIUN

®opmbl oTCHeKNBaHUA U GuKcanus o0pa3oBaTebHBIX Pe3yJbTATOB: Oece/lbl, OTYETHI O
IPOJIETaHHBIX OMbITAX, TOKJIAJbl, TBOPUECKUE 33/1aHUs, YIaCTHE B KOH(PEPEHIUAX, 3allUTa IPOEKTOB
U 1p.

OueHovHbIe MATEPHAJIBI

JU1st OLIEHKHU Pe3yJIbTAaTUBHOCTH YUEOHBIX 3aHATUH MPUMEHSIOTCS BXOAHOM, TPOMEXYTOUHBIN 1
WUTOTOBBIA KOHTPOJIb.

Bxoonoit kommpons. llenb BXOOHOTO KOHTPOJII — OIPENEICHHE YPOBHS pPa3BUTHUSA
o0yyaroluxcsi, X TBOPUECKUX criocoOHocTel. DOopMbI KOHTPOJIS: AMATHOCTUYECKOE aHKETUPOBAHUE,
YCTHBIN ¥ MUCBMEHHBIN OMpoc, cobece0BaHue.

Ilpomesicymounwiii konmpons. llenb TPOMEKYTOYHOTO KOHTPOJISA: OIPENENIEHHE CTEIECHH
ycBoeHHMsT ydeObHoro Matepuana. OrmpeneneHue pe3yiabTaToB oOyueHHs. DOpMbI  KOHTPOJIS:
TECTHUPOBAHUE, OINpOC. Pe3ylnbTaTUBHOCTh M3YYEHHMs IO MPOTpaMMeE OIPENENSIeTCs] Ha OCHOBAHWM
y4acTHs y4allluXCcs B KOHKYPCHBIX MEpPONPUATHAX (HAyYHO-TIPAKTUYECKHX KOH(EPEHLHUSX).
[IproGperenue NeTbMH COLUATbHBIX 3HAHUN JOCTUTAETCS MPU B3aUMOJCHCTBUM C MEAArorom, npu
Pa3BUTUU IIO3UTHUBHBIX OTHOILIEHUNM B KOJUIEKTHBE, HAKOIUICHUU OIbITa CaMOCTOSTEIBHOIO
LIEHHOCTHO-OPUEHTUPOBAHHOTO COLMAIIBHOTO AeUCTBUA. [IpoMeXyTOUHBIN KOHTPOJIb IPEAYCMOTPEH



2 pa3a B rop (nexaOpb, Mail) C IEJbI0 BBIABICHHUS YPOBHS OCBOCHMS IMPOTPAMMBbl yYaIlUMHUCS H
KOPPEKTHUPOBKH Tporiecca 00ydeHus B opMe TeCTOBBIX 3aaHHM.

Hmozoewtii konmpos. 11enb UTOrOBOro KOHTPOJIS: ONpeesieHue U3MEHEHHUS! YPOBHS Pa3BUTHS
oOydJaromuxcsi, WX TBOPYECKUX CHocoOHOCTe. OmpeneneHne  pe3yabTaToB  OOydYeHHS.
OpueHTtupoBanue oOydJalIIUXCSd Ha JAajbHeWInee (B TOM YHCIE CaMOCTOSTEIbHOE) OOydeHHeE.
[Tonydenue cBeAeHUI 7151 COBEPILIEHCTBOBAHUS 00pa30BaTeIbHOM MPOrpaMMbl U METOI0B O0YUEHHUS.
[Tpon3BoANTCS MO 3aBEPIICHHUIO T0/1a O0YYSHHSI: UTOTOBBIN OTYET UCCIIEAOBATEILCKAX M TBOPUYECKHIX
pabot BocnuTaHHUKOB. [lopTdonuo. [narHocTika JMYHOCTHOTO pa3BUTHUA. MOHUTOPUHI KauyecTBa
pe3yabTaTOB 00pa30BaHUs.

Pesynbratel ywactus oOydaromuxcsi B KOHKypcax, ¢ectuBansix, MAH, meponpustusx
3a”ocATcs B «KapTy ydera TBOPUECKUX TOCTUKEHUNY.

2.4. CIIMCOK JIUTEPATYPbI
st o0yuarommxesi:
1. Kabapaun O.®. ®usuka 7 knacc- M.: [Ipocsemenue, 2014.
2. Kabapaun O.®. dusuka 8 knacc - M.: [Ipocsemenne, 2014.
3. Kabapaun O.®. ®uszuka 9 knacc - M.: [Ipocsemenue, 2014
4, 7 knacc: yue0. s obmieobpaszopar. opranusanuii / B.B. [Taceunuk, C.B. Cymatoxun, I'.C.
Kamunosa; mox pen. B.B. ITaceunuka. — 11-e uzn., nepepad. — M. : [IpocBemenue, 2021. — 159 c. : ui.
— (JIuHMS XU3HN)
5. 8 kmacc: y4eb.yis obmieoOpaszopar. opranusanuii / B.B. Ilaceunuk, A.A. Kamenckuii, I'.I'.
[IeenoB; mox pen. B.B. ITaceunuka. — 11-e uzn., crep.— M. : Ilpocsemenne, 2022. — 256 c. : ui. —
(JIunus xu3HM).
6. 9 xmacc: yueb.m1s obmeoOpa3oBar. opranuzanuii / B.B. Ilaceunnk, A.A. Kamenckuii, I'.I".
[IBemnioB, 3.I". I'aniontok; mox pexa. B.B. [Naceunnka. —9-e uzj., crep. — M. : [Ipocemenue, 2022. — 208
C. : wI. — (JIuHus Ku3HM).
Jlnst meparora:
1. [IpenoaBaHre €CTECTBEHHO-HAYYHBIX IPEJAMETOB B YCJIOBUSAX OOHOBJICHHS COJCPIKAHHMS
obmiero oopazoBanus: Meroandeckoe mocodue / [IleatunA 1O., 3arpannunasH.A., HukumosaE.A. u
ap.]; mox pen. AO. [lentnna.—M.: ®T'BHY «MHcTuTyT cTpaTeruu pa3sutus oOpasoBaHust PAO».
2021.— 184 c.

2. Z.LABS Meronuueckue pekomeHganuu. Jlabopatopusie pabotsl o ¢pusuke, 2022

3. Z.LABS Meroanueckue pekoMeHaamuu. Jlaboparopusie padoThl o ouosorun, 2022

4. Karr I1.b. buodusuka Ha ypokax ¢usuxu. U3 onbira padotsl. [Tocobue st yuuteneit. — M.:
[Tpoceemnienue, 1974.

S. 2. Yannaesa C.A. ®usuka u yenosek. [locobue ans yuuteneit puzuku od1ieodpa3zoBaTenbHbIX
yupexaenuit. — M.: AO «Acnext-IIpeccy, 1994.

6. 3. 3opun H.U. [Tporpamma 31eKTHBHOTO Kypca «neMeHThl Onodusukm». — M.: Bako, 2007.

7. I'pun H., Crayr V., Teitnop . buonorus. T. 3. — M.: Mup, 1990.
s ponurediei:

1. Mbpuon [x. b. Obmas ¢pusnka ¢ Ononormueckumu npumepamu. — M.: Beicmas mkona, 1986.
DJIEeKTPOHHbBIE pecypchl
1. Caiit Akagemun Munnpocsmenus Poccun

https://apkpro.ru/programmy/ispolzovanie-sovremennogo-uchebnogo-oborudovaniya-v-tsentrakh-
obrazovaniya-estestvenno-nauchnoy-i-te-1/

2. HanmonaneHbrii mpoekt «O0paszoBanue» Touka pocrta hitps://mpcenter.ru/national-
project/informacionnoe-soprovozhdenie/tochka-rosta/

3. Jerckuii yueOHbIi ieHTp «Touka poctay https://tochka-rosta-vl.ru/



https://apkpro.ru/programmy/ispolzovanie-sovremennogo-uchebnogo-oborudovaniya-v-tsentrakh-obrazovaniya-estestvenno-nauchnoy-i-te-1/
https://apkpro.ru/programmy/ispolzovanie-sovremennogo-uchebnogo-oborudovaniya-v-tsentrakh-obrazovaniya-estestvenno-nauchnoy-i-te-1/
https://mpcenter.ru/national-project/informacionnoe-soprovozhdenie/tochka-rosta/
https://mpcenter.ru/national-project/informacionnoe-soprovozhdenie/tochka-rosta/
https://tochka-rosta-vl.ru/

Pa3nes Ne3. IIpusoskenus

3.1. OIEHOYHBIE MATEPHUAJIbBI
esb: MpoBEpUTH KAUECTBO 3HAHUN M YMEHUN YUaIIHXCS.
3anayeil JaHHBIX IPOBEPOUHBIX Pa0OT ABJSAETCS KOHTPOJIb YCBOCHHUS yUalllUMKCS MaTepHana,
IIPEAYCMOTPEHHOTO IIPOrPAMMOM.
[TpoK0HKUTEIBHOCTD BBITIOJIHEHHS paOOThl — 45 MUH.
B nposepouHoii paboTe mpoBepsAIOTCS MUHUMAIIbHBIC 3HAHUS MaTepuaia, IPOHICHHOTO 3a
MOJIYTO/IUe U y4EOHBIH roj.
Kpurepun oneHku 3HaHHN 00y4aromuxcs
- HU3KHUI ypoBeHb (peOeHOK BinaaeeT MeHee yeM 50% oObeMa 3HaHHH, TPEAYCMOTPEHHBIX
IIPOrpPaMMoOii;
- cpeaHHii ypoBeHb (00beM OCBOEHHBIX 3HaHUH cocTaBiseT 6osee 50%-70%);
- IOCTaTOYHBIH YPOBEHb (00bEM OCBOCHHBIX 3HaHUH cocTaBisieT 71%-85%)
- BBICOKHH YpOBEHB (OCBOCH MTPAKTUYECKH BECh 00BEM 3HAHHMA, TPEyCMOTPEHHBIX TPOrPaMMOii 3a
KOHKpETHBIN niepro] oT 86%-100%)



IHAKET OHEHOYHBIX MATEPUAJIOB U KPUTEPUN
IIpoBepounasi pabora Nel.
Omeemvme Ha 60Nnpochyl. 3acuumeléaromcs moavbko noJiHble omeembl, pacKkpovlearoujue cymo

eonpoca, nycmbs U Kopomkue.

Yro o0benuHseT Bce (PparMeHThI
ATOr0 KOJUIaXXa C TOYKH 3pPEHUS

OUOHUKHU?

HazoBute mnpuHIMII  JBYKCHHS,
KOTOpBIH  XapakTepeH U Ui
OCBMHUHOTa HU  KOCMHYECKOTO

KopaoJs.

HazoBute crpany, ropoax wu
3HaMeHuTyro  Oamnio.  Kaxkoe
OTHOILIIEHUE aTa
JIOCTOIIPUMEYATEILHOCTh UMEET K

CKeneTy u OuoHuke?

Kakas o0coOeHHOCTh pacTeHuil C
STUMM I1IBE€TaMU HCIOJIB3YETCA B
CTPOUTENILCTBE 3JaHUN U, CKOpee
BCcero, OyleT MCTOIb30BAThCS TPH

CTPOUTENILCTBE HEOOCKPEOOB?




Yro, cBsA3aHHOE C  MUéIaMu,
YEJI0BEK MCIIOJIb30BaJl pu
CTPOUTENBCTBE  MexayHapOIHON

Kocmuueckoit Ctannmu

Kakyro ocoGeHHocTh TONETa COB
UCTOJNB30BATIM  TPU  CO3JaHUH

HEKOTOPBIX CAMOJIETOB?

YeMm BHYTPEHHEE CTpOEHUE
JIOXKJECBOTO  4Y€pBS  HANIOMHUHAET

CTPOCHHE TTOABOIHOU JTOAKU?

VY 3TON KyBIIMHKHA — KOPOJIEBCKOE
Ha3zBaHue. OCOOEHHOCTU CTPOEHUS
e€ nmuctbeB nomorim B 1851 rony
IIOCTPOUTh 3HAMEHUTBHIN JIBOPEIL.

HazoBute KYBIOWMHKY U JIBOPCI]

Kakyro 0cOOEHHOCTH MOJICMOTpENN
yueHble Yy JKMBOTHBIX, a 3aTeM
UCTIONB30BATI  NPH  CO3JAHHH

oypa?
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10.

11.

C KaKuMH YacCTsIMHU YEJIOBEUYECKOTO
Tela MOXHO CpaBHHUTh KaHAThI
BautoBoro wMocra B  CaHkr-

[TerepOypre?

B npesHem Pume cymecrBoBano
00€eBOE MOCTPOCHUE Y JIETHOHEPOB,
JUIsL  3allUThl  OT CTpel. ITOo
MIOCTPOCHUE  TMPUAYMAJH, o
HaOJIOICHUSM B JKUBOW IIPUPOJIE 32
OJJHUM OpPraHu3MOM C MOIIHOU
3alllMTOM  OT  HaIaJcHUU U3
BHEIIHEW cpenbl. HaszoBure 310

KHUBOTHOC

12.

Paccmotpute sty (ortorpaduio u
MpaBUIBLHO HA30BUTE€ TO, UTO
MOHTED UCITOJIB3YET, YTOOBI

3a0paThCs HA CTOJIO

13.

310 IPUCTIOCOOIEHHE
UCIIONB3YETCSl  YEJIOBEKOM OYEHBb
4acTo, a  NOPOTOTHN  ITOTO
MPUCTIOCOOJIEHHUSI €CTh Y JKHUBBIX

opranu3moB. O 4ém peun?
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14.

HazoBute MHCTpYMEHT, CO31aHHbBIN
YEJIOBEKOM, KOTOPBIM BBIITOJIHSAET
Takue ke (PyHKIHH, KaK KIIOB Y

DTOU MTHULIBI

15.

HaszoBure nerarensHBI amnmapar,
IIPOTOTUIIOM KOTOPOTO  SIBJIAETCS

9TO HACCKOMOC

16.

17.

Kakue mnpuOopsl dYeIoBeK co3zal,
u3ydas O0COOCHHOCTH
JKU3HEICATEIIBHOCTH ITHUX

KUBOTHBIX?

PaCCMOTpI/IT € KOJIaXX N HAa30BUTC
TO, 4YTO CO31AJIA YUCHBIC, 6Haroz[ap5{

Mey3am?

18.

Ocobennoctu CTpOCHHUS,
NpeACTaBUTENCH  Kakoro  THIA
KUBOTHBIX, TIOMOTa€T  YYEHBIM
CO3/1aBaTh POOOTHI AJIs1 U3YyUEHUS U

Oyaymiero ocBoenust Mapca?
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19.

20.

N3y4uB 3TOT KOJUIAX, OMPEACIIUTE,
KaKkOM BHJ  OOJETa  YEJIOBEK

MOACMOTPEIN Y TPUPOJIbI?

O xakoM u300peTeHNH UAET peub Ha

3TOM KOJUIAXE?
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Omeemul Ha npo8epoyHyIo pabomy

1. ITayruna mayka Latrodectus mactans (wmum nmpocro "UepHast BoBa'") BIOXHOBHIIA KOHCTpYKTOpa CTedanu
KBonek u3 pupmsr DuPont Ha sxcriepuMeHT ¢ BojoKHaMH nonunapadpeHuieH-repedranamuaa. B urore
OTIBITOB MOJIMMEP MOTHOCTHIO PEOPTaHU30BAJICS, LIETIOUYKH MOJIEKYJ BBITSAHYJIUCH BJIOJIb HAIIPABICHUS
BOJIOKOH ¥ HAMEPTBO CLEIHIIUCH MEXy co00ii. Tak poauiocs BOJIOKHO MO/ HA3BaHUEM KEBJIAp, KOTOPBIH
Tenepb BO BCEM MHUPE UCIIOIB3YETCs ISl U3TOTOBJICHUS IMyJEHENPOOUBAEMbIX JKUJIETOB U IIUH

2. PeakTUBHBIN TPUHIIMI IBHKEHUSI.

3. DiideneBa OalIHA CUNTACTCS OAHUM U3 CAMBIX PAHHUX OUYEBUIHBIX PUMEPOB UCIIOIB30BaHUSI OMOHUKH B
WH)KEHEPUU.

Konctpykius DitdeneBoit 6amHu ocCHOBaHA HA HAYYHOH paboTe MmBeHIIapcKkoro nmpodeccopa aHaTOMUU
Xepmana on Meiiepa (Hermann Von Meyer). 3a 40 jieT 10 COOpYKESHHSI TAPHKCKOTO UHKEHEPHOTO Uy/1a
npodeccop Uccie0Bal KOCTHYIO CTPYKTYPY I'OJIOBKH O€IPEHHOM KOCTH B TOM MECTE, I'/ie OHA U3rubdaercs u
IIOJ1 YIJIOM BXOJHUT B cycTaB. M IIpu 3TOM KOCTb I104EMY-TO HE JIOMAeTCs Mo TsKecThio Tena. @on Menep
00HapyXWJI, 4TO TOJIOBKA KOCTH MOKPBITA U30LIPEHHON CEThI0O MUHUATIOPHBIX KOCTOUEK, Oyiaroaaps
KOTOPBIM Harpy3ka yAUBHUTEIbHBIM 00pa3oM MepepacrpeaesseTcs N0 KOCTH. DTa CETh UMEeIIa CTPOTYIO
TEOMETPHUUECKYIO CTPYKTYPY, KOTOPYIO Ipodheccop 3aJOKyMEHTHUPOBAI.

B 1866 roxy mBeiinapckuii nmkenep Kapn Kynsman (Carl Cullman) moasen teoperudeckyro 6a3y moj
oTkpbITHE PoH Meiiepa, a criycta 20 JeT NpUpoOAHOE pacipeie]IeHHe Harpy3KH ¢ TOMOIIbIO KPUBBIX
CYITIIOPTOB OBLIO UCIOIB30BAHO Diidenem.

4. JlaBHO MOAMEUYEHO, YTO JINCThS [[BETOB JIOTOCA HUKOTJ]a HE HAMOKAIOT O] BO3ACHCTBUEM BOJBI, OHA
IIPOCTO CKATHIBAETCS C MOBEPXHOCTH MOJOOHO MIApUKaM PTYTH, YBJIEKast 32 cOO0M YaCTUUKH 3arps3HEHUH.
brnarogaps 3ToMy B BOCTOUHBIX PEJIUTHSAX LBETOK JIOTOCA BCEr/1a MOYUTANICS KaK “CHMBOJ YUCTOTHI .
SIBneHue uccienoBall U 3alaTeHTOBA HEMEUKUI yueHblil bapTxnoTT. OH BBISICHUI, UTO JaHHOE SIBJICHUE
O0BSCHSCTCS YHUKAIBHBIM CTPOSHUEM MIOBEPXHOCTH JIUCTHEB JIOTOCA, CHIKAIOLIUM TIOIIA b
COIPUKOCHOBEHMS, 4, CJIEI0BATEIbHO, U CUILY B3aUMOJICHCTBUS IOBEPXHOCTH C YACTUYKAMU BOJIbI U TPSA3HU.
Hewmerkum yuenbim u3 ¢pupmbl ISPO yranock paspaborars pacaanyro cuinkonoByio kpacky (LOTUSAN),
KOTOpast MO3BOJISIET HA OKPALICHHOH MOBEPXHOCTH BOCCO3aTh MUKPOCTPYKTYPY MOJTOOHYIO JTUCTY JIOTOCA.
Kpacka c apdexrom motroca conepkuT B ce0€ MUKPOKPUCTAIIIBI CTEKIISTHHBIX YaCTHI], KOTOPbIE CO3aI0T
Oyropku, Kak y JIMCTa JIOTOCA, U HE TIO3BOJIAIOT KAIlJIsIM BOJIbI 33/1€PKUBATHCSI U PacTEKaThCs 110
MIOBEPXHOCTH, — OHHU NPOCTO CKATBIBAIOTCS, 3a0upast ¢ co00il yacTusl rpsizu. COOTBETCTBEHHO, Y/1aJ10Ch
JOOUTHCS TIPOSIBJICHUS CBOWCTB, aHAJIOTUYHO TEM, KOTOpbIE HAOII0Aat0TCs B IpUpoje. A HeOOCKpEOHI HE
HPUIETCS MBITh, YTO BECbMa 3aTPYIHUTEIBHO

5. Ilanenu comHeuHbIX OaTapeii, 60PTOBbIE AaHTEHHBI H3TOTOBIIEHBI 3 TPEXCIOWHBIX COTOBBIX KOHCTPYKIIHI
Ha OCHOBE KOMITO3UIIMOHHBIX MaTepHaJIOB.

6. MccnenoBanue, npoBoauMoe yuéHbiMu AMepukanckux BBC ais pa3pa®oTku He3aMeTHOro caMonéra-
O60MOapIMpPOBIIMKA, OCHOBBIBAETCS HA HEMPEB30MICHHOM AH3aiiHe, 0OHAPYKUBAEMOM B KPbUIbSIX COBBI.
bnaronapst ocobeHHOMY M3aiiHy CBOMX KPBUIbEB COBBI MOTYT HE3aMETHO MPUOJINKATHCS K CBOEH 0ObIUe
TEMHOU HOYBIO. Y JAPYTruX BUAOB NTHI] Kpas KPbUILEB UMEIOT 00JI€€ OCTPYIO0 KPOMKY; a BOT IE€PhsI COBBI
JIOBOJIBHO TOHKHE, HO HE OCcTpble. YUTO 1 MO3BOJISIET 3TUM HOYHBIM XMIIHUKAM JeTaTh 0€33BY4HO.

7. BHyTpeHHUE NeperopoJKu J0XKAEBOr0 YePBs 3alllUIIal0T OPTaHU3M MIPH TKENbIX PaHEHUSIX U pa3pbIBax
CTeHKHM Teua. [Ieperopoku He MO3BOJISAIOT MOJIOCTHOM KHUJIKOCTH BBITEKATh U3 Tedaa. Mopckue Kopabiu u
MOJIBOJHBIE JIOJAKHU TOXE UMEIOT BHYTPEHHUE TepMeTHueckue neperopojaku. Eciu 6opt npodut, To Bosa,
XJIBIHYBILIAS! B IPOOOUHY, 3aJIMBAET TOJIBKO OJIMH MOBPEXIEHHBIN O0Tcek. OcTallbHbIe OTCEKH, HE 3aJIUThIE
BOJIOM, COXpaHSIOT IUIaBYYECTh MOBPEXIEHHOT0 Kopalist. Tak u y KoJIbueIioB HapyIlIeHHEe OJJTHOTO CErMEHTa
UX TeJa He BJeueT 3a 000 rubenu BCero sKUBOTHOTO.

8. Bo Bpems paBiieHHsI aHTIIMICKOM KOopoJieBbl BUkTOpHH, B yecTh KOTOPOil Ha3BaHa Bukrtopus perus, 6bu1
IIOCTPOEH 3HAMEHUTBIA XPyCTAIBHBIN JBOPEIL.

9. Camo3araunBaronecs pe3Lsl.

10. CBs13KH, CyXOXKIITHS.

11. Yepenaxa.

12. IlpucnocoOeHne Ha HOTax JIEKTPOMOHTEPA HA3BIBAIOTCS «KOTTH)» WIIH «KOIIKW M BHIITOJIHSIOT TY Ke
(YHKLHMIO, YTO KOI'TH Y )KMUBOTHBIX, HAIIPUMEP Y KOLIKH.

13. Tlpucockw.
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14. Iunner.

15. Beproner.

16. Dxonokarop, 3X0JOT.

17. YV Meny3 nmeercst 0coObIi OpraH — «UH(PPayxo», IOMOTAOIIEe UM YIaBIUBATh HEJOCTYITHBIC YETTOBEKY
UH(Pa3BYKOBBIE KoJeOaHUs 4acTOTONH 8—12 repil, BO3HUKAIOIIKE JTAIEKO B MOPE BO BpeMs LITOpMa.
Hcnonb3ys npuHOUI JeHCTBUS «MH(ppayxa» Me1y3bl, COBETCKUE YUEHbIE, COTPYIHUKHU Kadeapbl
6no¢u3nkn MOCKOBCKOTO TOCYAapCTBEHHOTO YHUBEpcHUTeTa nHxkeHeps! b. MiBanos, JI. BopoOwseB u Bpau I'.
HoBuHCKHI, CKOHCTPYHUPOBAIX 3JIEKTPOHHBIN anmapart JUIsl IpeICKa3aHusl INTOPMOB. YJIOBUTENIEM
KoJIeOaHUH BO3/1yXa — IITOPMOBBIX HH(PA3BYKOB 4acTOTOM 0K0J0 10 repir B 3TOM amnmapare sBiIseTcs
crienanbHbIi pynop. Paznuunele apyrue kosnebaHus BO3ayXa OTCEMBAIOTCA B IIape-pe30HATOpeE.

VY naBnuBaeMble MITOPMOBBIC HH(PPA3BYKH MEPEIAIOTCS HA KBAPLIEBbIH 2JIEMEHT — MbE30KPUCTAILI,
IPEeBpaLaOIINi UX B UMITYJIbChI JIEKTPUUYECKOI0 TOKA. B mpubope MMeroTcs 3J1eKTPOHHbIN YCUIIUTENb U
YyBCTBUTEJbHBIE U3MEPUTENU. ANNapaT yCTaHABIMBAIOT Ha Naixyoe kopabiis, BKIovatoT. Pynop ero,
MEJIJIEHHO BpAaIllasiCh, BBIMCKUBAET IITOPMOBbIE HH(ppa3Byku. Koraa pynop yJlnoBUT «rojioc Mopsi», 0coboe
YCTPOKMCTBO, IEHCTBYIOIIEE IO MPUHITUITY OOPAaTHOM CBSI3U, OCTAHABJIMBAET €TO JABM)KEHUE U YCTAHABIUBACT
TakK, YTO OH IIOKa3bIBAET, OTKYAA ABIKeTCs TopM. OT annapaTa K Cle[HaIbHOMY U3MEPUTEIIEHOMY
npubopy, YCTAaHOBIIEHHOMY Ha KalTMTAHCKOM MOCTHUKE, TIEPEIaeTCs CBETOBOM MIIM 3BYKOBOM CUTHAJI,
Opeaynpex Ao 0 HacTyIuieHH mropMa. CpaBHUBAs OKa3aTesy Ipubopa BO BpeMsl IBHXKEHUS
KOpabJIsi, MOKHO JTa)Ke YCTAaHOBUTH CUITY HaJBUTaomerocs mropma. [Iprubop 10BOTBEHO YyBCTBUTEIHHBIN:
OH JIaeT BO3MOXKHOCTb y3HaTh O MPUOJIMKEHUH IITOPMA U €ro HampasieHuu 3a 12—15 yacos.

18. Unenucronorue.

19. IInanupoBaHue.

20. B aHTJ10536I4HO# U IEPEBOIHOI JIMTEpaType Yalle yrnoTpeoseTcs TepMuH OnomumeTrka (ot jat. bios
— M3Hb, U MIiMesis — MoJipa’kaHKe) B 3HAUEHUH — MOJXO0/1 K CO3/IaHUIO TEXHOJIOTHYECKUX YCTPOUCTB,
IIPU KOTOPOM HJI€S1 U OCHOBHBIE AJIEMEHTHI YCTPOICTBA 3aMMCTBYIOTCS U3 XKUBOU pupobl. Ha xonaxke mMbl
BUJMM MHUMa U IpUMepbl MUMHUKpUU. M Tam, 1 TaM — noJpaxxaHue.

TECT Ne2

1. Kak Ha3bIBaeTcs HayKa, L1eJIb KOTOPOM — MCMOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JUISl PEeLICHUs
WH)XCHEPHBIX 3a7a4 ¥ Pa3BUTHSI TEXHUKU?
A. KOHCTpyupOBaHUE
B. mnanupoBanue
C. Omonmka +
2. BriGepuTe NpUHIMI, KOTOPBIM HCIOIb30BAIH (DPAHILY3CKHE HHKEHEPBI IPU CTPOUTENILCTBE MOCTA. . .
A. TpUHLHMI IBIPYATHIX KOHCTPYKLUH +
B. nmpunHumn cOoOpHBIX KOHCTPYKIMN
C. mpuMHIUN MPOCTHIX KOHCTPYKLUH
3. I'me ucrnonp3yeTcst IPUHIUT CTPOCHHUS )KUBBIX KOHCTPYKIMHA U3 YHUPHUIIMPOBAHHBIX 3JIEMEHTOB?
A. B uckyccTBe
B. mpu Bo3BeIE€HUU CEKIIMOHHBIX JOMOB +
C. B TexHHKe
4. Yro uzyyan ocHoBonoJokHUK aspoanHaMuku H.E. XXykoBckuii? Ha ocHoBaHuuU ero uccieaoBanuii 1
NOSIBUJIACH aBUALUS.
A. ¢uzuky
B. xopaGnectpoenue
C. MexaHU3M IoJeTa ITUI] U YCIIOBUS, MTO3BOJISIONINE HM CBOOOTHO TTAPUTH B BO3AyXE +
5. bonee coBepiieHHBIM JIeTaTEIBHBIM allllapaToM B MPUPOJIE 00Ia1atoT. . .
A. Hacekompble +
B. pentwiun
C. nmCcTBS IepeBbeB
6. Kak Ha3pIBaeTCs MPUHLMUII, HA OCHOBE KOTOPOTO OBLI CO3aH NPUOOp TMPOTPOH, IPUMEHSIEMBIN B
CKOPOCTHBIX CaMOJIETaX U paKeTax JiyIsl ONPEeNICHUs YTII0BOIO OTKJIOHEHHSI CTAOUIIbHOCTH TIOJIETOB?
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A. TIpUHLIKI YCKOPEHUs
B. nmpuHImm mynampia
C. mpuHIUN XKyxoKanbia +
7. Ilo aHAOTUU C MPUHIUIIOM, JISKAIIUM B OCHOBE C HXOJIOKAIMH Y JIETYYHX MBIIIEH, KOHCTPYUPYIOTCA. . .
A. Mozpenu mpuOOPOB-IOKATOPOB JJIS CIETIBIX U MPUOOPHI ISl HAPOJAHOTO XO3SHCTBA
B. panapsr +
C. nmpyras TeXxHHKa
8. Kakue xuBoTHBIE 00JIaJJat0T JIEKTPUUECKON aKTUBHOCTBIO?
A. pwIOBI +
B. Mbim
C. KpoTsl
9. CkoJibKO BHJIOB PbIO CLIOCOOHBI CO3/1aBaTh U UCIIOJIb30BaTh OMOAIEKTPUYECKHE 107
A. 200
B. 100
C. 300+
10. I'lo cune u xapakTepy pa3psi0B TaKUe PbIObI AENIATCS Ha ...
A. CHUIBHORJIEKTPUUYECKHE U CIa00IEKTpHUECKHUe +
B. paspsinHble u He pa3psiiHbIe
C. ¢ OMOANEKTPUYECKUM MOJIEeM U O€3 Hero
11. Kaxue ppiObl FeHEpUPYIOT OUEHb CHIIbHBIE pa3psiyibl?
A. yrpu, coOMbl, CKaThl +
B. kapacu, okyHu
C. KpacHONEpKH, UTyKH
12. T'ne obuTarot c1abolrneKTpruIecKue poiobl?
A. B Tuxom okeane
B. B Uepnom mope
C. B MyTHBIX, WIIMCTBIX BojoeMax Adpuku +
13. B kakux oTpacisx 4eJI0BEK UCIOIb3YeT IPUEMBI, C TOMOILBIO KOTOPBIX AJIEKTPUUECKHE PHIOBI JIOBSIT
NOOBIYY U 3aIUIIAOTCS OT BParon?
A. B KMBOTHOBOJICTBE
B. mpwu pa3zpaboTke yCcTpORCTB, sl TPOMBICIIOBOTO AJIEKTPOJIOBA UM OTITYTHBAHHS PHIO OT
Pa3BOJUMBIX B BOJI0EMaX MOJUTFOCKOB U PacTeHUH +
C. B POMBINUICHHOCTH
14. Ha3oBuTe UMs y4EHOT0, KOTOPOI'O Ha3bIBAIOT OTIIOM OMOHUKH, B YbMX 3aIUCAX MOXKHO HATH MepBbIe
MIOTTBITKA TEXHUYECKOTO BOIUIOIIEHUS TIPHUPOTHBIX MEXaHU3MOB?
A. Jleonapao ne Bunuu +
B. Yapns3 [Japsun
C. Kapun Jlunneit
15. [lepBBIM apXUTEKTOPOM, KOTOPBII CTal IPUMEHATh IPUHILIUIIBI OMOHUKH B apXUTEKTYype, ObLI. ..
A. Anxronu 'aynu-u-Kypner +
B. Jlopenuo bepuunu
C. PobGept Anam
16. Ha3oBuTe apXuUTEKTOPA, O PYKOBOJACTBOM KOTOPOTO HAYAJIOCH IIMPOKOE MTPUMEHEHHE OMOHMYECKIX
NPUHIUIIOB B IPOSKTUPOBAHUY 3/1aHUI?
A. Mumap Cunan
B. ®pouk ['epu
C. Pynons¢ lraiinep +
17. B xakoM rofly NpoM30IIJI0 YTBEPKACHHE OMOHUKH KaK HAyKHu?
A. 1920
B. 1930
C. 1960 +
18. IlpumeHeHre OMOHUKH B MEJHUIIMHE 3TO. ..
A. co3naHne MEINKaMEHTOB
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B. cozmanue HCKYCCTBEHHBIX OPTraHOB, CIIOCOOHBIX (PYHKLIIMOHUPOBATH B CUMOMO3€ C OPTraHU3MOM
Jea0BeKa +
C. CTpoHTEIbCTBO MEAMLIMHCKUX YUPEKICHUI
19. KTo nepBbIM ucHbITall OMOHUYECKHI TIpOTE3?
A. Jlennuc Aabo +
B. Muk JIu
C. Anekcanap Maiickuit
20. OcHoOBHBIE MTpaBUIIa OMOHUKH 3TO —
A. TIOUCK ONTUMAJBHBIX PEIIEHUH, TPUHIUIT 5)KOHOMUU MaTEPUAIOB, SKOHOMHH AJIEKTPOIHEPTUH,
MaKCHMaJlbHOU SKOJIOTMYHOCTH +
B. mpuHIMII 5KOHOMUU MaTEpUAIOB U SHEPTUU
C. npuHIUN SKOHOMUU (PMHAHCOBBIX BJIOXKEHUN
21. Ha3oBuTe CTHIIb, OCHOBOI KOTOPOTO SIBJISIETCS] apXUTEKTYpHasi OMOHUKA?
A. Dkoctuib +
B. Mogepu
C. Xaii-tek
22. Kakue 31aHus 00J1aal0T CTOMKOCTBIO, CIIOCOOHBI BBIICPKUBATh HEOIArONPHUSTHBIC IPUPOIAHBIC SIBICHUS
Y KaTaKJIU3MBbI?
A. oObruHbBIC
B. Ouonunueckue +
C. KaHOHHMYECKHe
23. Beibepure coopykeHusi, rae Oblia HCII0JIb30BaHa HayKa OMOHMKA?
A. Diidenesa 6amrns, Hebockpebd “AkBa”, [leknHCKMIT HAlTMOHATIBHBIN ONEPHBIN TeaTp +
B. bur ben, Tamx Maxan
C. Konuzeii B Pume
24. Bunpl OMOHUKU:
A. buonoruueckas, TeopeTuyeckas, TeXHu4ecKas+
B. buonoruueckas u TeopeTuyeckas
C. Texuuueckas u TeopeTHUECKas
25. Yto n300pa’keHO Ha CUMBOJIC OMOHHKH:
A. CKpelleHHbIe CKaJIbIIeNb U NMasUIbHUK
B. ckpereHHbIe CKaNBIIENb U 3HAK HHTErpaja
C. ckpelleHHbIE CKalblIeNb, NAsUIbHUK U 3HaK HHTErpana +
26. Hayka 00 W3y4eHNH HEPBHOW CHCTEMBI YEIOBEKA M KHUBOTHBIX, MOACITUPOBAHUN HEPBHBIX KIETOK-
HEHPOHOB U HEUPOHHBIX CETEH ITO —
A. HellpoObuoHuka +
B. ncuxonorus
C. Owuomnorus
27. Kakoe cTpoeHHe KOMUPYIOT COBPEMEHHBIE MHOTO3TaKKH, B KOTOPBIX MPOKUBAIOT JIFO 11?7
A. crebneii 3makoB +
B. TpaBsI
C. kycroB
28. o ananorueii ¢ mpupo10i BHICOKasi CKOPOCTh KOpadiielt — 3acimyra
A. nenb(UHOB U KUTOB +
B. HacekoMbIx
C. 3wmeit
29. bnaronaps yeMy CKOpOCTb BOJHBIX CYJJOB YBEJIMUMIIACh Ha IBA/ILIATh MPOLIEHTOB?
A. OGnaronaps mOMyTHOMY BETPY
B. cozpanuio oOIMIMBKH, aHATIOTHYHON KOKE MOPCKUX KHBOTHBIX +
C. HMCHOIBp30BaHUIO XOPOIIETO TOTUIABA
30. Kaxoii mpuHIMIT CTOUT B OCHOBE CTpoeHus DildeneBoii 6amHu?
A. mpuHLHUI CTpOeHUsI cTeOIs pacTeHUI
B. mpuHIMI cTpoeHHs YenoBeYeCKUX KocTel +
C. TpHHIUN CTPOCHHUS CKelleTa HACEKOMBIX
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3.2.METOJAUYECKHE MATEPHUAJIbI
IL1aH-KOHCTIEKT Y4eOHOr 0 3aHATHSA
IIpoueccst 1udppy3un u ocmoca B xkuBoi npupoae. AudpPys3us u ocmoc B pacTUTEILHOM MHPe.
Junaktudeckas 1eib: cpOpMUPOBATh MOHATUS: JUPPY3Us, 0CMOC, TUAIN3; T0Ka3aTh PO(HECCHOHAIBHYIO
3HaYUMOCTh (DU3UKH U OMOJIOTHH JUIs CIICLUAIMCTOB B PA3JIMYHBIX OTPACISX HAPOIHOTO XO3AHCTBA.
PasBuBaroias 1einb: pa3BUTUE 3KCIEPUMEHTAIbHBIX HABBIKOB, YMEHUS HAOIIOaTh U J€J1aTh BBIBOIBI
BocnuteiBaromas 1eib: BOCIUTAHHE BHUMAHHUSA, aKKypaTHOCTH, YMEHHUs pabOThl B TPYIIE, IMOBBIIICHUE
MOTHUBALMH K U3YYEHUIO €CTECTBEHHbBIX HaYK.
Tun 3ansTus: yaeOHoe 3aHATHE
Ooopynosanue: I1K, npoekrop, npeseHranus, MaTepualisl 1 000py10BaHKE AJIs IPOBEJCHUS OIIBITOB.
I.  Opr. MmoMeHT

Il. Axryanu3zanusi
[Tpupoay u3y4aroT B HECKOJIBKMX AUCLUILIMHAX, OAHAKO MaJlo Y KOoro (opmupyercs e€ 1esloCTHOE BUJCHHE.
3HaHUs, KaK MPaBWIO, pa3/eisioTcs Ha “pusuueckue’”, “Ononormyeckue”, “xummuueckue” u ap. OmHako
pa3pO3HEHHbIE 3HAHUS HE NT03BOJIAIOT CO3JaTh LIEIOCTHYIO KAPTUHY MHpPa, TI03TOMY OCHOBHAsI 33/1a4a Hallero
ypoKa IOKa3aTh B3aUMOCBSI3b TAaKWX pa3HbIX HAyK, KaKk (u3uka M OOTaHWMKA TPU HM3YyYCHHUU TaKOTO
PacIpOCTPAHEHHOTO SIBJICHUS, KaKk JUPy3us.

1. sIBnenne nudpysun
1) nepevnciuTe OCHOBHBIC MTOJIOKEHHS MOJICKYIISIPHO-KHHETUYECKOI TeopuH;

2) KaKUMH JKH3HECHHBIMH HAOIIOICHUSIMHU, ONTBITAMU MOKHO 000CHOBATh OCHOBHBIE MOsoxkeHust MKT?
1.2. Ilonstue nuddysun, rae npoucxoaut nupysus, CKOPOCTh €€ IPOTEKAHHUS.
OfHUM M3 OCHOBHBIX JI0OKa3aTeJIbCTB TOI'O, YTO BCE BEIIECTBA COCTOAT W3 aTOMOB, KOTOPBIE JIBUXKYTCS
OecropsiI0YHO, eCTh ABICHUH T Py3nn.
Hugppy3ua — 310 sBICHHE NPOHUKHOBEHUS MOJEKYJ] OIHOIO BEIIECTBA MEXIY MOJIEKYJaMH JApPYroro
BeniectBa (Pucynok Ne 1)
Ecnu onmycTuTh B CTakaH ¢ KMIIATKOM HECKOJIBKO KYCOUKOB caxapa, TO NOCTEIIEHHO KOHLIEHTpAIHs caxapa B
pacTBOpe CTaHET PAaBHOMEPHOH, a O0BEM COAECPKUMOIO B CTaKaHE MPAKTUYECKHM HE W3MEHUTCS, 3TO
00BsICHAETCS] IPOHUKHOBEHHUEM MOJIEKYJI caXxapa B pacTBOpP M HAa00OpOT.

— s Pucynok Nel. SIBnenue nudpdyzun

1.3. JlemoncTpanus sieneans aud@y3nu Ha MoIeNu:

- B CTAKaHYMK HACBINaTh HE JOBEPXY rOpOX;

- IOCHITIaTh CTAKaHYHUK C TOPOXOM IIICHOM;

-CJIeTKa BCTPSIXHYTh

(Uetko BHIHO, KaK MPOHHUKAIOT KPYNUHKH IIIIEHA B
IPOMEXKYTKH MEX/y TOPOIIMHAMHU )

1.4. lemoncTpanms auddy3nu B ra3ax: pacnbUIEHUE OCBEKHUTENS (€CliM 00ydaroluiics MOYyBCTBOBAJ 3amax,
OH JI0JDKeH BcTaTh. [locTeneHHo uepes mapy MUHYT BCTaHYT BCE 00yUaromuecs)

BBIBOI: KHUIIKOCTh OCBEXKHTENS TPEBPAIIACTCS B Tap, MOJEKYJIBI Mapa HAXOJATCS B JABMKEHHH, CKOPOCTh
MOJIEKYJl ra3a 3HauuTeNbHa, MEXIY MOJEKyJaMHM BO3AyXa €CTb HMPOMEKYTKH, MOJEKYJbl paclbUINTEINs
IPOHHUKAIOT MEX]Ty MOJIEKYJIaMH BO3yXa, TIEPEMENINBAsICh JPYT C IPYTOM

1.5. Ha0aroaenue 1u¢@y3un B AKUAKOCTH M ee 3aBUCUMOCTD OT TeMIlepaTypbl

Th. JlabopaTopHbIii 3KCIIEPUMEHT.

O0opynoBanme: 2 ctakaHa ¢ BOJIOH pa3HO# TeMIepaTypbl, MUNETKa, IepMaHraHaT Kaiaus

Xoa palboTshl:

1.B ctakaH ¢ X0JI0AHO BO/IOH ¢ MOMOIIBIO MUMIETKH OIYCTUTh HECKOJIBKO Kamelb IepMaHraHaTa Kausl.

2. 3aTeM B CTaKaH C TOPSYEH BOJIOH C TOMOIIBIO TTUIIETKU OMyCTUTh HECKOJIBKO Karellb IIepMaHTaHaTa KaJIws.
3. CnenaTh BBIBOJ] O 3aBUCUMOCTH CKOPOCTH JABMXKEHHS MOJIEKYJ OT TEMIIEPaTyphl KHJIKOCTH.

Beon: Iuddysust HabmogaeTcest B )KUAKOCTIX U YCKOPSETCS C TIOBBIIIEHHEM TEMITePATyPhI

1.6. lud¢y3un B TBEpAbIX Tenmax:

Xopomio OuYWIIeHHBIE W TUIOTHO TPMXKAaThle APYr K OPYTy IUIACTHHBI W3 30JI0Ta M CBHHIEA 3a 5 IeT
TuGPyHAUPYIOT Ha IITyOuHYy 1MM

BriBoibI:

-0:1‘

06% 0% 08
o e L

P C e T
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- i y3ust IPOUCXOIUT BO BCEX BEIIECTBAX: I'a3ax, KHUAKOCTIX M TBEP/BIX TENaX;

-CKOpOCTh TipoTekaHusi nuddy3nn 3aBUCUT OT pona BemiecTBa (Vr > Vxk > VT), T.K. CKOPOCTH MOJIEKYJI
BEIIIECTB, HAXOSIIUECS B PA3IMYHBIX arperaTHbIX COCTOSIHUAX, PA3TUYHBL

- CKOPOCTh IpoTeKaHus Aup y3un 3aBUCUT OT TEMIIEPATYPBI

1.7. OTBeTHTH HA BONPOCHI, TIO3BOJISAIOLIHE POIEMOHCTPUPOBATH sIBIeHUE AU(PPY3UN B HEKHUBOU MPUPOJIE
Y 3aKPENHTh MOHATHE «TUDDY3HI»:

1. JlecHas mouBa «JBIIMTY», Aenas OJHO JAbIXaHWE B CYTKH. JIHEM OHa «BIBIXae€T» BO3IYyX, & HOYBIO
«BbIIbIXaeT». OOBACHUTE, KAK 3TO MPOUCXOAMNT.

2. OOBSICHUTE BBIPAKCHHUE «PACTASIT KaK JBIM»

3. UtoObl orypubl 6ojiee MPOAOIKUTENBHOE BPEMs OCTaBaJIMCh MAaJOCOJICHBIMHU, UX MOMEIIAIOT B XOJOJ.
[Touemy?

4. HaOuBmuch B 00YKY, CIOBHO y HUX TaM 4ac MUK, TPUOBI TPEOYIOT MOOOJIBIIIE COTH M Cpa3y 3aKphIBAIOT 32
coboit kpeIuKy 604ku. [TornpoOyiiTe NPOHUKHYTh BHYTPEHHUM B30pPOM B OOYKY K rpubam, U CKa)XHTe, YeM
TaM C HUMHU COJIb 3aHUMaeTCs?

5. YUetsipexsieTHsis Maiiia mogkpaiack y MaMbl 3a CIIMHOW K 3€pKajly M, BeUTHIIA ceOe Ha roJIOBY TpH (hilakoHa
¢dpanmy3ckux ayxos. Kak mama, cunsg k Marie criuHo#, Jorafganachk O CIIyduBIieMcs?

Pebsra, sBnenue qud@y3un IpOUCXOJUT HE TOJIBKO B HEXKUBOM, HO XapaKTEPHO U VIS )KUBOUM MPUPOJIBL, UTO
MBI TIPOCIIEIUM Ha CIIETYIOIIEM dTare ypoKa

2. Iu¢p¢y3us B paCTUTEJILHOM MHpe

2.1. ITonsaTre quanusa 1 ocMoca.

Bricka3piBaHue Benukoro pycckoro ectecrBouctbitarens K.A.TumupszeBa: «byaem 1M Mbl TOBOPUTH O
NUTAHWUHU KOPHS 32 CUET BEIIECTB, HAXOIAIUXCS B TOYBE, OYAE€M JIM TOBOPUTH O BO3IYLITHOM ITUTAHUHU JIUCTHEB
3a cueT aTMoc(epbl WK MUTAHUU OJHOTO OpPraHa 3a CUeT JPYroro, COCEIHEro, - Be3ze A OObSICHEHUS Mbl
OyzneM npuberaTh K TEM Ke pUIuHaM: TUPPy3us»
JleicTBUTENBHO, B pACTUTEILHOM MHUPE OYeHb BETTUKA POJib TU(dYy3Uu.

B mupe xuBbIX opranu3mMoB Audy3us nposBisieTcs B AByX GhopMax - AHalli3e U 0CMOCe.
JAunanmu3om Ha3biBaeTcs UG y3ust MOJIEKYJ PACTBOPEHHOI0 BelecTBa, a

Ocmocom - qud¢y3us pacTBOpUTEIA Yepe3 NOTYNPOHUIaeMYyI0 MeMOpaHy

OcHOBHYIO pOJib s AU(PQPY3MOHHBIX TNPOLECCOB B HKHUBBIX OpPraHM3Max HIPAIOT MEMOpaHbl KIETOK,
HAXOJSIIUXCS Ha MOBEPXHOCTH KIETOK, KIETOYHBIX SA€p M BakyoJjeil M oOmamaronmx u30uparenbHOM
npoHunaemMoctoio (PrucyHok 2)

2.2. CTpoeHHe KIETKH PucyHok 2.

CTtpoeHMe pacTUTernibHOM

Briepseie ocmoc Habmogan A. Hote B 1748, onHako nccietoBaHUE 3TOTO
SBIIEHUS OBLIO HAYATO CITYCTSI CTOJIETUE

1-Llutonnasma

2-Anpo

3-MuTOXOHAPUU
4-XnoponnacTbl
5-Xpomonnactb!
6-Annapar onsmxu

8- lNnasmatnyeckas
mem6GpaHa

9-Bakyonu
10-KnetouHan obonouka

Pucynok 3.

OcmMmoc uepe3 mosynpoHunaemMyro memOpany. YacTuibl pacTBOpUTENs
(cuHHE) CcMOCOOHBI TMepecekaTb MeMOpaHy, YacTHUIIBI PAaCTBOPEHHOTO
BellecTBa (KeNThle) — HET

BOAOY U PACTBOP TONbKO YTO HANUIU YOAUBUTENbHbLIA OCMOC

MOTIEKYIIA MOTIEKYNA 2.3. Ha0monenue ocMoca o

AUATU3A

TBb. JlabopaTopHBIi IKCIIEPUMEHT.
OO6opynoBaHme: cTakaH, BOJa, U3IOM.
Xo0/1 OnBITA: HACKIIIAEM B CTAKaH CyXOU
H3I0M M HAJIMBaeM TyAa Boxdy. Uepes

YPOBEHb _ YPOBEHb YPOBEHb HEKOTOpOe BpeMs M3I0M HalyXaeT U
OAVHAKOBBIIA MOHU3UNCS noBbicUncs

= = =

YEPE3
HEKOTOPOE
BPEMA
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CTaHOBUTCS IIAJKUM, a BOJ]a CTAHOBUTCS CIIaJIKOH.
Brison;:
1. Bo Bpems HaOyxaHus M3I0Ma MPOUCXOAUT IMPOLECC OCMOCA, T.€. BOAA Yepe3 Mopbl MEMOpaHbI KIETOK
MOCTYMaeT B IUTOIIa3My W BaKyoOJIO C KJIETOYHBIM COKOM, 00BEM KOTOpOro Bo3pactaeT. BHyTpennee
JIaBJIEHUE COKa BaKyoJe Yyepe3 IIUTOIIIa3My IepeiaeTcsl Ha 000JI0UKY KJIETKH, pacupasi ee mog00HO BO3AYXY
B PE3MHOBOM HIMHE. DTO SBJIEHUE HA3bIBACTCS OCMOTUYECKUM JIaBIEHUEM (OCMOCOM)
2. Bo BpeMs moCTyIUJIeHHS BOJbl B U3IOM, I[POUCXOJUT PpACTBOPEHUE HAXOIALIUXCA B HEM
KOHIICHTPUPOBAHHBIX CaxapoB M MOJEKYJIbI PAacTBOPEHHOro caxapa Oyayr auddyHaupoBaTth uepes
MeMOpaHBbI KJIETOK B CTAaKaH C BOJOM, IIOKA UX KOHLIEHTpALMs HE CTAaHET OJIMHAKOBOM, a BO/Ia CIaAKOl. ITO
SBJICHUE HA3bIBACTCA JUAIIM30M, TO €CTh MU (y3us MOJIEKYJ paCTBOPEHHOTO BEILIECTBA
2.4. Ilpumepsl 1uddy3un B )KUBOU IPUPOIE.
CeroJiHsi Ha KOHKPETHBIX ITPUMEPax MbI TI03HAKOMUJIKCH C sIBICHUEM AU PYy3UH, KOTOPBIE pacCMaTPUBAIOTCS
HE TOJIBKO B OOTaHMKE, HO W TpPU H3YYECHHUH TAKUX CIEHUAIBHBIX TUCIMIUIMH, KaK I1OYBOBEIICHHE,
JEHAPOJIOT S, JIECOBEICHUE, JIECOBOJICTBO U T.1.
1. B nOYBEHHBIX BOAAX COAEPIKATHCS B PACTBOPEHHOM BHJI€ TP HEOOIBIINX KOHIICHTPALUAX MUHEPAIbHbIC
COJIM U HEKOTOpbIE OpraHuYeckue coelrHeHus. Boaa U3 mouBbl B pacTeHUs MOMAJACT MIyTEM OCMOca Yepes
MeMOpaHbl KOPHEBBIX BOJIOCKOB. T.K. KOHIIGHTpALKMs BOJBI B ITOYBE BBIIIE, YEM BHYTPH KOPHEBBIX BOJIOCKOB,
TO mpoucxoauT nuddy3us U3 30HbI ¢ OOJIbIICH KOHIIEHTpaIel B 30Hy ¢ MeHblel. Kak crneacrsue, mocie
MOTJIOIIEHHUS] BOABI B JTHX KIETKaX IOBBIIACTCSA KOHIICHTPAIUS, BO3HUKACT KOPHEBOE JaBIICHHE,
o0ycnaBIuBarolee BOCXOISAIINI TOK COKa MO KOPHSM U CTEOIIIO.
- €CTECTBEHHBIE HCTOYHHUKH 3arps3HEHUS (TP U3BEPIKEHHUSIX BYJIKAHOB, OypsIX, JIECHBIX MTOKAPOB H JP.)
- aHTPONOTEHHBIE UICTOYHUKH 3arpsi3HEHNUS (PE3yNbTaThl padOTHI IPOMBILIUICHHBIX MPEINPUATHI, KOTEIbHBIX,
TOC, BBIXJIOMHBIX TPYO aBTOMOOUIIEH).
FLACCIDCELL  PLASMOLYSISCELL  TURGID CELL  [IpoMmbIlIIeHHBIE BBIOPOCHI, BBIOPOCHI aBTOMOOWIIEH HAHOCST
) A\*// ~ 00JIbI1I0H Bpe/] paCTUTENLHOCTH, JIECaM, 3eJIEHbIM HAaCaXICHUS
' ) " Ho rOpO/IOB M MX OKPECTHOCTSM. [IpOMBIIIITIEHHBIE U BBIXJIOITHBIC
ra3pl NPOHUKAIOT B pe3ynbrare AuPPy3ur B JIHCTHA,
MOTJIOIIEHHAsT KIIETOYHBIM COKOM, TOMAJal0T BHYTPh KIIETKH.
OHu BBI3BIBAIOT B KJIETKAX U TKAHSX JIMCTHEB CaMbl€ Pa3IMUHbIC
() " (P MOBPEXICHHS,  SBISIONIMECS  CICICTBHEM  HApYyLICHUS
‘ P \ @ (U3MOJIOTMUECKUX TPOLIECCOB: MoJaBieHue (oTocuHTE3A,
« 4 4 N paspylieHHe  MPOTOMUIASMEL,  XJIOPOILIACTOB,  IOJABICHHE
\ nporecca AENeHUs M pacTsHKEHHMsS KIIETOK, HEKpO3 TKaHel,
A A A HapylmeHne BOAOOOMEHa H  MHOTUX  OMOXMMHYECKHX
N A\ ( TIPOLIECCOB,
Isotonic solution Hypotonic solution Hypertonic solution PI/ICYHOK 4
Ha prcyHke MOXHO YBUIETH O)KHMBIICHHE PACTCHHUIA B BOZIE OJ1aroapsi 0CMOCy
2. SIBnenue nud¢y3uu Y4ETKO HPOCISKHUBACTCS MPU BHECEHUHM MUHEPAIbHBIX YyIOOpeHHH B MOYBY, IS
yIy4IIEHUS] pOCTa TPABSIHUCTHIX U IPEBECHBIX pacTeHUH. [Ipy BHECEHHHN MUHEPAIBHBIX YI0OPEHH B ITOYBY,
POMCXOIUT NPOHUKHOBEHHE MOJIEKYJ MHUHEPAJIbHBIX YJOOpEHUH MeXIy MOJIEKYyJaMH KJIETOK KOpHeH
JPEBECHBIX PACTEHH, YTO CITOCOOCTBYET X POCTY U PA3BUTHIO.
3. Heo0GxomuMo 3HaTh COCTOSHUE BO3JIYLIHOIO pEXHMa IOYB, Belb B MNPHUPOJE IMPOUCXOAUT OOMEH
atMoc(epHOro BO3AyXa W TMOYBHI, T.€. siBieHne auddy3un. JlaHHOE sSBIEHHE CIOCOOCTBYET OOOTAIIEHUIO
BO3/1yXOM I1OYBBI, BCIEACTBHE ITOTO YIYUIIAETCs POCT PACTEHHIA.
4. Jlnsa nepeBbeB HaOII01aeTCs OOJBIIOE pa3BUTHE IOBEPXHOCTH (JIMCTOBOM KPOHBI), TaK Kak Tu((y3uOHHbII
00MEH CKBO3b TOBEPXHOCTB JINCTHEB BHITIOIHIET (PYHKIHUIO HE TOJIBKO JbIXaHUs, HO, YACTUYHO, U TUTAaHUS
3. Muddy3um u oxpana npupoast
Hama nnanera oxpykeHa BO3AyHIHOM 00050ukoii — aTmocdepoil, Hamuuume atMmocgepbl sBIsSeTCs
HEOOXOIMMBIM YCIIOBHEM CYIIECTBOBAHHS )KH3HH Ha 3eMiie. M3MeHeHne GU3NIeCKUX U XUMHUECKUX CBOWCTB
aTMocQepbl OTPHUIIATEIBHO CKa3bIBAETCS Ha 3/10pPOBBE JIOACH, PACTEHUH, )KUBOTHBIX.
Pasznmuyator: yrHeTeHre pocTa U pa3BUTHS PaCTCHUH.
Bonbmyto pons nuddysus urpaetr B CHaOKEHUU KHCIOPOAOM MPHPOTHBIX BOJIOEMOB, KOTOPBIH MOMaAaeT B
rIIyOOKHe CJIOW BOJIBI 3a c4eT Audy3nun uepes3 ux CBOOOHYIO TOBEPXHOCTh. [109TOMY JIMCThS WK psICKa Ha
MOBEPXHOCTHU BOJIbI MOT'YT IMPEKPATUTH TOCTYI KUCIOPO/Ia K BOJIE M IPUBECTH K rHOEH ee obutaTteneit
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BriBOABI K YPOKY:

1. uddysus — 310 ABIECHHE CAMOIPOU3BOILHOTO MPOHUKHOBEHHS OJHOTO BELIECTBA MEXKAY MOJIEKYIaMU
Jpyroro.

2. uddy3us mpoucxXoauT B rasax, KHUIKOCTAX U TBEPABIX TeJax.

3.CxopocTb 1uddy3un 3aBUCUT OT arperaTHOr0 COCTOSTHUS BELIECTBA U TEMIIEPATyphI.

4. B pactutenbHOM Mupe AudQy3ust IposBiIseTcs B ABYX (popMax - 1uannse 1 0CMoce.

5. Muddy3us atmochepHoro Bo3ayxa o0ecreunBaeT IbIXaHUe pacTeHUul B aTMocepe, IOUBE U BOJIC.
6.3arpsi3HEHUE aTMOC(EPHOTO BO3TyXa MPUBOIUT K ITOIABICHUIO (POTOCHHTE3a, HEKPO3y TKaHEH, HapyIIeHne
BOJI0OOMEHA M MHOTUX OMOXHMHUYECKUX ITPOLECCOB, YTHETCHUIO POCTA U PAa3BUTHUS PACTEHUH.

7. Ilo BuHe yenoBeka nporecc Audy3uu urpaet 3HAYUTEIBHYIO POJIb B 3arPA3HEHUH PEK, MOPE M OKEaHOB,
aTMocQepsl U MOYBbI 3eMJIN

4. TomamHee 3aganue. [IpuBectu npumMepsl nposiBiaeHus Auddy3uu B mpupo/ie U UCTIOIH30BAHUS B )KU3HU
YesioBeKa (IOArOTOBUTH NTPE3CHTALIUIO)

***[IpoBecTH 1OM. SKCIICPUMEHT

Huddy3us B )KUBOH 1ETTI0H TyKOBHUIIES

OmnbiT npoBenenus U Gy3un B )KUBOH 1EJIOH JIyKOBUILIE TTOATBEPANI MTOTyYSHHBIE Ha TpenapaTax TKaH!u
pe3ynbratel (PucyHok 6).

P -

»

»

B r

Pucynox 6. A — Buewnuii 6u0 00 6necenus Kpacku 6 pacmeop; b —uepes 5 munym: cnesa 6 pacmeope kpacka
«lTuwesoti kpacuwiily, cnpasa — « Memunenogwiti cunuiiy,; B - uepes 1 yac, I - uepes 15 uacos.

Ha pucyHke XopoIo BUJHO paclpOCTpaHEHHE KPAaCKU MO KMBBIM TKAaHSIM MO Cpe3y JIyKoBULIBL. [Ipu 3TOM,
eciu kpacurenb «[lumeBoit kpacHbI» TudPYHIUPOBAT B 1IEJIOM PAaBHOMEPHO IO BCEM YKHUBBIM TKaHSM, TO
KpacuTenb «MeTHIIeHOBBIH cCUHUNY ObIcTpee Tud G yHANPOBAI IO KOXKHUIIE YETITYH JTYKOBHUIIBI, K TOJBKO MOTOM
TG yHIUPOBAT U3 KOXKHIIBI B MSIKOTh YEIIYH.

5. Utoru ypoka

3axmroueHre. Ha nanHOM 3aHSATHM BBl YBHJETH KaKoe 3HAYEHHE MMEIOT 3HaHUSA (PU3UKU U OUOJIOrHH, Kak
OJIHO U TOXKE€ SIBJICHHE HAOIIOJAaeTCs B KUBOW M HEXUBOW mpupoje. Bel He cMoxkeTe ObITh TPaMOTHBIMY,
KBaJIM(ULMPOBAHHBIMU PaOOTHHUKAMHU, KOMIIETEHTHBIM CIIEMAINCTOM Oe3 3HaHUN €CTeCTBEHHOHAYUHBIX
JTUCIUIUINH.

IInan-KoHCHEKT y4eOHOro J1a00opaTopHAas 3aHATHS

«HUccaenosanue sijeHus 1udpgysum.»
OIIBIT 1.
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Heﬂbi A0Ka3aThb, YTO MCIKAY YaCTUI[aMH BCIICCTBA CCTh
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MPOMEKYTKH U YTO YACTHULIBI IBHXKYTCSI.
Ornncanue onbITa U MOJYYEHHBIE PE3YJIBTATHI:

a) B3ATh JBE MPOOUPKU: OJTHA IO TIOJIOBHHBI HAIIOJTHEHA BOAOH, Apyras

710 TIOJIOBUHBI HATlOJIHEHa MeckoM. Boy BBUTUTE B MPOOUPKY C MECKOM.

0) JUIMHHYIO CTEKJISTHHYIO TPYOKY 110 MTOJIOBUHBI HAIIOJIHUTE BOJIOH, a

3aT€M CBEPXY HAIUTh MOJAKPAIICHHBIA criupT. OOmumii

YPOBEHb KUJKOCTEN B

TpyOKE OTMETUTh PE3MHOBBIM KOJIBI[OM, @ 3aTeM IepeMeliaTh

BriBoja: 006EM cMecH BOIBI U TTECKa B IPOOUPKE MEHBIIIE CyMMBI 00bEMOB

BOJIBI U N1€CKa; MOCJIE IepEeMENINBaHuUS BOJIbI U CIIUPTa 00BEM cMecH

ymenbinaercs. Ce1oBaTeNbHO: ONBITH 1 1 2. TOKa3bIBAIOT, YTO MEX/1y YACTHIIAMH BELIECTBA CYIIECTBYIOT
MPOMEXKYTKH; BO BpeMsi T Py3un OHM 3aMOTHSIIOTCS YaCTUIIAMH BEIIECTBA —IPHUIIEIIBIIA.

OIIBIT 2

Lens: Habmroaenne nudy3un B )KUIKOCTH B 3aBUCUMOCTH OT

pa3HbBIX YCIOBUH.

[Tpubopsl 1 MaTepualbl: CTaKaH C XOJOJHOW BOJOW, PaCTBOP <«3EIEHKW»,  TapelKa C ropsiel BoIOMH,
pacTUTEIILHOE MacIo, TUIETKA.

OrnucaHue OMbITa U MOJIYICHHBIC PE3YIIBTATHI

a) B CTaKaH C BOJIOW KAIHYJIU «3EJICHKY» U MPOHAOII0 AN, KaK

MPOUCXOIUT Tporiecc auddy3um;

0) mpOBeNM 3TOT XKE OMBIT, MMOCTABUB CTaKaH C BOJOW B TapeiKy C

ropsiueil BOAoH, mporiecc Mpou30IIes ropas3io ObICTpee, YeM B IIEPBOM Cllydac;

B) IepeJI TEM KaK KallHyTh B CTAKaH C BOJIOH «3EJICHKY», JOOABWIH B BOJY HECKOJIBKO Karleib
pacTUTeNBLHOrO Macia, porece auddy3uu npousoriesn ropasao

MeJJICHHEee, YeM B TIEPBOM CITydae.

BBIBOJI: OYEHB YACTO 1O BUHE Y€JI0BEKa Mbl HAOJFO1aeM 1TOT0OHBIC SIBJICHUS M B TIPUPOJIC , YTO OKA3bIBACT
Ha HEEC HETaTHUBHOE BIIMSHUE.

OIIBIT 3.

Llenb: M3y4unTh, KaK Pa3IUYHbIC BEIIECTBA HA TOBEPXHOCTH BOJBI BIUSAIOT HA CKOPOCTh MCHAPEHHs BOJIBI
U clienaTh BBIBOJ O CKOPOCTH MpoTekaHus nuddysuu.

[TpuGops! 1 MaTepHaibl: TEPMOMETPBI —3 1T, Yachl —1 LIT, TApEJIKU —31IT, TEIUIas

BOJIa, OEH3WH, PACTUTEIHLHOE MaCIIO. Onucanue
OTbITa M MOJyYEHHbIE Pe3y/IbTaThl: B TapelKu Oblila HaJUTa BOJIA OAMHAKOBOW MacChl U OJJMHAKOBOMN
temneparypsl (67°C), 3aTeM B 01y TapesKy ObLI HATUT GeH3KH (5 MIT), BO BTOPYIO —PacTUTEIFHOE MACIIO
(5 mi), B TpeTheil Boga ocTaBaiach 4ucTOW. Poiib HE(TH BBINOIHSIO PACTHTEIHLHOE MACIO. 3aCeKaIOCh
BpeMs, uepe3 Kakaple 20MUHYT CHUMAIHCh TIOKa3aHUS TEPMOMETPOB, TOMEIIICHHBIX BO BCE JKUIKOCTH.
Pe3ynbraThl n3Mepenuii 3apuKCUpOBaHbI B TaOJIHIIE.

Bpewms Temneparypa | Temneparypa | Temneparypa
YUCTOMN BOJIBI C BOJIBI C
BOJIBI, OCH3MHOM, pacTUTENbHBIM
0C 0C maciiom, 0C

15:00 67 67 67

15:20 39 42 44

15:40 31 33 35

16:00 25 28 29

BriBo: BoJa, MOKpHITas INIEHKOM OSH3MHA WM PaCTUTEIBHOTO MACia, OCTHIBAET MEJICHHEE.
CrnenoBarenbHO, HAIMYME PA3IMYHbIX BELIECTB HAa MOBEPXHOCTU BOJBI HAPYIIAET IMpoLecchl AU Hy3un-
MOJIEKYJIaM KHCJIOpO/ia TPYAHEE IPOHUKHYTH B BOAY. DTO MOKET IIPUBECTH K HEXKENIATEIbHBIM
9KOJIOTMYECKUM MOCIEACTBUSIM-PBIOBI U IPYrHe BOJHbIE OOMTATENU UCTIBITHIBAIOT HEAOCTATOK KHCIOpOIa U
MOTYT TOTUOHYTb.
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OIIBIT 4. B memouek u3 1euiodana 3amoHAIN paCTBOPOM caxapa U MMOMECTHIIN B COCY/I ¢ Bofoi. Yepes
CYTKH BOJIa B CTaKaHE CTaja CIaJiKasi, a BHyTPU MEIIOYKa IMOSBUIACH BOJA.

CrnepnoBarenbHO, MOJIEKYJIBI pAaCTBOPEHHOTO BeLIeCTBA AUPPYHINPOBAIH Yepe3 CTEHKU MEIIOYKa, U MOXKHO
MPEIOJIOKHUTD, YTO 3TOT MPOIecC OyIeT UATH A0 TeX MOp, MOKA UX KOHIIEHTPAIIUS B MEIIOYKE U B COCY/IE C
BOJION HE CTaHET OJJMHAKOBOW. DTOT METOJ —IMATM3—4aCTO MPUMEHSIIOT JUIsl MTOTYYESHUS YUCTBIX
npenapaToB OEIKOB U JPYTUX COCTUHEHUH.

OO0muii BBIBOJI 3aHSATHS:

SArnenne quddy3un SBISIETCS OJHUM U3 TIABHBIX OOIIUX YCIOBUN

KU3ZHEJEATEIbHOCTH PACTEHUN U )KMBOTHBIX. OOIINM B 3HAUUMOCTH SIBJICHUS

muddy3un A pacTeHUH U )KUBOTHBIX SIBJISIETCS U TO, YTO 10 BUHE YEIOBEKa

b dy3us criocoOCTBYET 3arpsiI3HEHUIO PA3INYHBIX BOJOEMOB, TOUBBI M aTMOC(EpHI

Ili1aH-KOHCIIEKT BOCIIMTATEJIbHOI0 MEPONIPUSATHS
BUOHUKA
enn:

[TokxazaTh B3aMMOCBS3b PU3UKU U OMOJIOTHH, HA OCHOBE OOIIHOCTH Psiia 3aKOHOB KUBOU U HEXXHUBOU
IPUPOJIbI, YTIyOUTh NPEACTABIEHUS O €IMHCTBE MaTepUaIIbHOIO MUPa, B3aUMOCBSI31 U 00YCIIOBJIEHHOCTH
SBIICHUH, UX TIO3HABAEMOCTH, O3HAKOMUTH C MPUMEHEHHEM (PU3UUECKIX METOJIOB MPU U3YUYECHUU
OMOJIOTMYECKHUX MPOIIECCOB.

AKTHBHU3UPOBATH MBIIUICHUE IIKOJILHIUKOB, YMEHHE CAMOCTOSTENILHO (POPMYITHPOBAThH BHIBOBI, PA3BUBATh
peub.

Pa3BuTHe yyBcTBa B3aMMOIIOHUMAHUS M B3aUMOIIOMOIIHY, pa3BUBaTh MOTUBAIIMIO N3YYeHUS (DU3UKU U
O1O0J0rUY, MOBBILLIEHUE HHTEPECA K IPEMETAM €CTECTBEHHO — HAYYHOTI'0 LIMKJIA, UCIOJIb3YsI pa3HOOOpa3HbIe
NpUEMBI 1eATEIbHOCTH, COOOIIICHHE NHTEPECHBIX CBEICHHUIA.

IMoaroroBuTeEBLHBIN ITAI:

IMoaroroBuTH COOOIIEHH 1O caeAyOIUM TemaM “[lonéTr B Mupe )KMBOW MPUPO/IBI U JIETATEIbHBIN
arnmapar yengoBeka”, “PeakTMBHBIN JBUKUTENb KajlbMapa U HPUHIMIT peaKTUBHOTO ABurarens’, “Cekper
CKOPOCTH JieJIb(PHHA U COBPEMEHHbIE KOHCTPYKIIMU OBICTPOXO/IHBIX IJIaBAaTENIbHBIX CPEACTB”, “buoakycTrka
pBIO”, “DXO0NIOKAIMOHHBIN anmapaT JIETy4YuX MbIIIel”, “AnmapaT npeackaszareib mTopMa (Meay3sl)”,
“IIpuMeHeHne yabTpa3ByKa B Hayke U TexHuke . Co3qaHue Mpe3eHTallH ¢ UCII0JIb30BAaHUEM Pa3InYHBIX
KapTHUHOK, COOTBETCTBYIOLIEH TEMATUKH

https://prezi.com/p/i3izxgwn8_og/presentation/

Metoasbl 00yueHus:

— TUANOTHYECKUH,

— UCCIIEIOBATEIIbCKUT,

— BBPUCTUYECKHIA.

O6opynoBanme: men, nocka, [1K, npoekrop, npesenrauus, Bugeoponauku: “Tlonér ntun”’, “IlnsiBymmas
Meay3a”. 00pasIbl: 3aCTEKKU— MOITHUY, “TUIMYYKH .

I. Opr.MomeHT.

1. AKTUBH3AIUA 3HAHUIA.

— XapaKkTepHON YEPTOl COBPEMEHHOW HAYKH SIBJISIETCS MHTEHCUBHOE B3aMMOIIPOHUKHOBEHUE HJICH,
TEOPETUYECKHX MOAXO0JI0B U METO/I0B, MPUCYILUX Pa3HbIM TUCHUIITUHAM. OCOOEHHO 3TO OTHOCUTCS K
¢buzrke, XuMHuH, OUOTOTHH U MaTeMaTuke. Tak, pu3nueckre MeTo bl NCCIEA0BAHUS IIMPOKO UCIIOJIB3YIOTCS
IpY U3y4EHHUHU KUBOH MPHUPOJIBL, @ CBOE0Opa3ue 3Toro 00bEKTa BBI3BIBAET K KU3HU HOBBIE, OoJiee
COBEpIIEHHbIE METObI (PU3UUECKUX HCCIIETOBAaHUM.

K npumepy:

Bce 3HatoT, 4TO cTpeko3a cnocoOHa 3aBUCATh B BO3/1yXe, IEPEIBUTaTHCS B OOKOBOM HAIlpaBIECHUH WIIN
pe3ko nojaBatbes Hazal. [IpuuyeM Bce MaHEBPBI OHA MPOJENIBIBAET HA OOIBIION CKOpOCTH. OJHAKO MaJIo
KOMY HU3BECTHO, UTO MOJbEMHAs CHJIa CTPEKO3bl BTPOE 0OJIbINE, YEM Y COBPEMEHHOT0 camosiera. Mcnonb3ys
0COOEHHOCTH a3pOJIMHAMUKHU CTPEKO3bl, YUEHbIE MOJIaratT, YTO MOYKHO 3HAYUTEIHHO MOBBICUTh

3¢ (eKTUBHOCTH U O€30MIaCHOCTD JIETATENbHBIX anmnaparoB. CaMoeThl, pa3paboTaHHbIE C yYETOM
CIIOCOOHOCTEH CTPEK03, CMOT'YT COBEpIIATh 0o0Jiee KPyThie Pa3BOPOTHI U OyAYT MEHEE BOCIIPUUMYHUBBI K
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HOPBIBAM BETPa, KOTOPHIE, K COKAICHUIO, ellle ObIBAIOT MPUIMHON aBapuil.

32



['pemyuas 3Mest yaaBIuBaeT pa3HUIly B TEMIIEPATYpE, PaBHYIO THICSYHOMU Jj0Jie Tpaayca’?

...HekoTopbie pbIObI OIIYIIAIOT CTOMIITHAPIHYIO TOJIFO TaXY4ero BEUIECTBA B OTHOM JIUTPE BOABI? DTO BCe
PaBHO, YTO yJIOBUTH NpUCyTcTBUE 30 T TAKOTO BELIECTBA B LIEIOM APabCKOM MOpE.

...KpbICHI omrymaiot paguanuto?

...OTHenpHBIC BUABI MUKPOOOB pearupyroT Jaxke Ha caboe n3MEHEHHUE pauarim?

...OOBIKHOBEHHBI YEPHBIN TapaKaH paauaIidio BUIUT?

...Komap pazBuBaer mpu ykyce yaenbHoe naeieHue 1o [ mummuapaa kr/cm2? CpaBaenue ¢ 16-
KHJIOTPaMMOBOM THpel, UMeroIel ocHoBaHMe 4 cM2 1 Aaroliei yaeabHoe 1aBlieHue Beero 4 Kr/cM2,
MOKa3bIBACT, KaK BeJIMKa “‘KoMapuHasi cuiia’.

...I'myOokoBOIHbIE PBHIOBI YIABIMBAIOT H3MEHEHHE IIJIOTHOCTH TOKA MEHEE YeM Ha OJHY CTOMIILIHAPTHYIO
4yacTh amnepa?

...Huiibckas ppiba MOPMHUPYC € TTOMOIIBIO AJIEKTPOMArHUTHBIX KOJICOAHHH “IIPOIIYTIBIBACT’ CBOU IYTh B
Bozie?

He npaBna nu, yauBuTenbHblil iepeueHsb? M ero MOKHO ellie U erie NpoJoJKUTh He MEHEe yIMBUTEIbHbIMU
npuMepamMu. Y3HaB BCE 3TO, MOT JIM Y€JIOBEK MPOUTH MUMO 3aMaHYMBOM HJIeU — CO3/1aTh CBOMMH PyKaMU
TO, YTO YK€ co3/1ajia npupoja?

3nech mpuaercs c1eJaTh HEKOTOPOe HCTOPUYECKoe OTCTyIIeHue. UTo Buen nepsblil uenosek? Bemieck
BOJIbI, TIOJIET NITUIIBI, OET )KUBOTHOTO, TYHOBEHHUE BETPa. 3BEPH, PHIOBI, ITHUIIBI “MOJICKA3bIBATIN TOT A
YEJIOBEKY, YTO U KaK HaJI0 JeJIaTh, YTOOBI PEIIUThH HACYIIHBIE JIs HETO “‘MHKEHEPHBIC 3aa4n’ .

A coBpemeHHbIN yenoBek? OKpYyX HUB ce0st MHOKECTBOM CIOXKHBIX MAILIUH, )KUBS B MUPE OOIbIINX
CKOPOCTE, OH CHOBA UJIET ‘‘Ha MOKJIOH K mipupoze. [louemy?

[Toromy 4TO ¥ Tenepb, YETOBEK MOMEYAET MHOTO TPEUMYIIIECTB B TBOPEHUSX MPUPOIBI TIEpE]] CBOUMU
COOCTBEHHBIMH CO3/IaHUAMU. Beb y )KUBOU MPUPO/IbI HAOOJIEE CII0KHBIE MaTepUabl, YyCTPONCTBA,
TEXHOJIOTHYECKHE MPOLIECCHI IO CPAaBHEHHUIO CO BCEMHU U3BECTHBIMH B HayKe. IMEHHO
LEJIEYCTPEMJIEHHOTO “NOATJIsiAbIBAHNSA” 32 PUPOI0H POANJIACH HOBAasl HAYKa — OMOHUKA.

HasBanue 310l HAyKH IPOUCXOIUT OT APEBHETPEUYECKOTO CIOBA “OuUoH” — A4ehKa KU3HU. 3aHUMAETCA OHA
M3y4eHUEM OMOJIOTUUECKUX CUCTEM U MPOIIECCOB C LETbI0 MPUMEHHUTD IMOJYyYEHHBIC 3HAHUS JIJIS1 PEIICHUS
WHXCHEPHBIX 3a7a4. buoHuka, OTTaIKUBAsCh OT OMOJIOTHYECKOTO “NMPOTOTUIA”, pa3padaThiBaeT TAKUe
MO/IeJId, KOTOPbIE UMEIOT KOHKPETHOE MPAKTUUECKOE MTPUMEHEHHUE (T. € UCIOIb30BaTh B TEXHUKE JIUIIb
Jy4line JOCTUKESHUS )KUBOI PUPOIBI).

buoHuka — 0J1Ha U3 CHHTETUYECKUX AUCITUIUINH, KOTOPasi O0bEANHSIET MPAKTHYECKU BCE, UTO BXOUT
ceronHsa B noHsatue “EcrecTBo3Hanme”.

[TosTOMy B KOHIIE MEPOTIPUSATHS MBI JIOJKHBI OYZIeM OTBETUTH Ha

3 Ba)KHBIX BOIMpOCaA:

Bce nu TaitHbl pUpOIbI paCKpPHITHI?

Kakumu ecTecTBEHHBIMU M300pETEHUSIME OCHAIIIEHBI )KUBOTHBIE U PACTCHUS?

Cwmor 11 4eJIOBEK BOCIIOIB30BAaThCSl MU MPU CO3JJaHUU UCKYCCTBEHHBIX YCTPONUCTB?

I11. U3yuyeHne HOBOro MaTepuaJa.

— Ho BbI He mpocTo OyAuTe CyIIaTh BHICTYIUICHUS BalllMX OJTHOKJIACCHUKOB, a 1€ 3aMOIHATh CIEAYIOTYI0
Tabnuiry. Pe3ynbTaThl 3aM0THEHUST MBI PACCMOTPHUM B KOHIIE HAIIIETO MEPOTIPUATHUS.

Ne | Hasparmmre | OfmacTe Ilpodpecena
VCTPOHCTE A | [IPHMeHeHHA

Hcnonb3oBanue B TeXHMKE NPUHIMIIOB ABUKEHHS )KMBbIX OPraHU3MOB:

“ITonéT B MMpe >KMBOM IPUPOJIBI U JIETATEIbHBIN anmnapaT yejaoBeka’

“PeakTUBHBIN ABUKHUTEND KalbMapa U MPUHLUII PEAKTUBHOTO IBUTATENsS

“CekpeT cKopocTH Jienb(rHA U COBPEMEHHBIE KOHCTPYKIIUU ObICTPOXO/IHBIX IJIaBaTEIbHBIX CPEACTB”
Jlokamuu B )KUBOM IPUPOJIE:

“buoakyctuka pbio”

“IX0JIOKAIIMOHHBIN anmnapar JeTy4uX MbIIIei’”

“Anmnapar npeackasaresb mropMa (Meny3sl)”

“IIpuMeHeHne yabTpa3ByKa B HAYKe U TEXHUKE
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CoBpeMEHHBIE OTKPBITHSI.
IV. TlogBenenue nTora MEpPONIPUATHS, PACCMOTPEHUE PE3yJIbTATOB 3aIIOTHEHUS TAOIHUIIHI,
KOMMEHTHUPOBAHHE.
Kak BuaHO, B mIOCe1HEE AecATUIeTHE OMOHMKA MOJTYYnsIa CHITbHBIA UMITYJIbC K HOBOMY Pa3BUTHIO,
MOCKOJIbKY COBPEMEHHBIE TEXHOJIOTUH ITO3BOJISIOT KOMMPOBATh MUHUATIOPHBIC TIPUPOTHBIC KOHCTPYKITUH C
HeObIBaJION paHee TOYHOCTHIO. B TO jxe Bpemsi, CoBpeMeHHas OMOHHKa BO MHOT'OM CBSI3aHa HE C aXKyPHBIMU
KOHCTPYKLHUSIMH MPOILIOTO, a ¢ Pa3paboTKOM HOBBIX MaTepHaIOB, KOMHMPYIOMUX MPUPOIHBIC aHAJIOTH,
POOOTOTEXHUKON U UCKYCCTBEHHBIMH OpraHaMH.
IlepcneKTUBBI pa3BUTHS OMOHUKH.
V. Peduexcusi.
IIpuaoxenne 1
3acTékka - MOJIHUS.
B nocneanue rospl OMOHMKA MOATBEPHKAAET, UTO OOJIBIIMHCTBO YEJIOBEUECKUX N300peTEeHUl yxke
"3amareHToBaHo" npupoaoi. Takoe nzodpereHne XX Beka, Kak 3aCTeKKH "MonHusA" u "nmumydku", ObUIO
CIeNIaHO HA OCHOBE CTPOEHUS Nepa NTHllbl. bopoaku nepa pa3InyHbIX MOPSIIKOB, OCHAIIICHHbIE KPIOUKaMH,
00eCTeYnBarOT HAIEKHOE CLETUICHUE.
N300peTeHue 3aCTEKEK «IHIMYUKID)
Jpyroe 3HaMeHHTOE 3aMMCTBOBAHHE CAEaN MIBEHIapCcKuii nHxkeHep JKopmk 1e
MecTtpans B 1955 roay. OH 4acTo Tynsi1 co cBOei co0aKoil U 3aMeTHII, YTO K €€ IIEePCTH MOCTOSHHO
NPUIHMIIAIOT KaKWe-TO HEMTOHATHBIC PACTCHHUS. Y CTaB MOCTOSHHO YHCTUTH COOAKy, MH)KEHEP PeIIHI
BBISICHUTDH NIPUYKHY, IO KOTOPOI COPHSAKH MPUIKIAIOT K 1mepctu. Mccnenoas ¢peHoMeH, 1e Mectpaib
OTIPENIeNINII, YTO OH BO3MOXKEH OJ1aroiaps MaJIeHbKUM KPIOYKaM Ha IJI0Jax JyPHUIIHUKA
(Tak Ha3BIBAETCS ATOT COPHSAK). B pe3ynbTaTe nHM)EeHep 0CO3HAT BaKHOCTDH CACAHHOTO OTKPBITUS U Yepe3
BOCEMB JIET 3aIIaTEHTOBAN YIOOHYIO «IUITYUKY»

Ipunoxenue 2
PeakTHBHBII IBH:KHTEJIb KaJdbMapa.

PeakTuBHOE ABM>KEHUE, UCTIONIB3YEMOE B CAMOJIETAX, PAKETaX U KOCMUYECKUX CHaps/1ax, CBOMCTBEHHO
TaK)Ke TOJIOBOHOTUM MOJUTIOCKaM — OCbMHHOTaM, KallbMapam, kapakatuiam. Hauboneimii uutepec s
TEXHUKH MPEJCTABISET PEAKTUBHBIN JBMKUTENH KalbMapa. B cylHocTH, Kanpmap pacrosaraer AByMs
MPUHIIMIIAATIBHO Pa3HbIMU ABMXHUTEIIMU. [Ipy MeIIeHHOM NepeMelIeHIH OH MOJIb3YeTCs OOIBIITUM
POMOOBHIHBIM TIJIABHUKOM, MTEPUOIMUECKH H3rubOarormmcs. J{iis OpI1cTporo Opocka )KUBOTHOE HCTIOIB3YET
PEaKTUBHBIN IBMKUTENb. MBIIIEYHAs! TKAHb- MAHTHS OKPYXKAET TEJI0 MOJITIOCKA CO BCEX CTOPOH, 00BEM €e
COCTaBJISIET MOYTH MOJIOBUHY 00bEMa ero Teina. [Ipu peakTMBHOM crioco0e IiaBaHusl )KUBOTHOE 3aCachIBAET
BOJIy BHYTPh MAaHTHIHOM MOJOCTH Yepe3 MaHTHIHYIO IIeNb. J[BI)KeHUe KanbMapa cO3/1aeTcs 3a CUET
BbIOpachIBaHUS CTPYH BOJIbI UEPE3 Y3KOE COILIO (BOPOHKY). DTO COIUIO CHAOXKEHO CHEIMAbHBIM KJIAIaHOM,
¥ MBIIIIBI MOTYT €r0 OBOPAYMBATh, YEM JOCTUTAETCS] U3MEHEHHNE HallpaBJIeHUe ABMKEeHUS. [IBIKUTEh
KaJbMapa O4e€Hb YKOHOMUYEH, O1arosiapsi 4eMy OH MOXKET JIOCTUraTh CKOpocTH 70 KM/4; HEKOTOphIE
MCCIIEIOBATENN CUUTAIOT, UTO Jaxe 10 150 km/y.

WNnxeHepsl co3nanu ABUKUTEND, MTOJJOOHBIN ABMKUTEIIO KalbMapa: 3TO BOJOMET, IEUCTBYIOIMIUNA TIPH
MOMOIIM OOBIYHOTO OEH3MHOBOT'O WJIM JU3eIbHOTO ABUrareis. Ho ans paGoTel moj Booi yI0OHO UMEThH
YCTPOMCTBO, paboTaroiee 6e3 goctyna atMochepHoro Bo3ayxa. [lornck nHKeHepoB HAMpaBIlIeH Ha
CO3/1aHH€ KOHCTPYKIIUH THAPOPEAKTUBHOTO IBUTATENsl, TOJJOOHOTO BO3AYIIHOPEAKTUBHOMY, T. €. TAKOTO,
/i€ IBUTaTeNb U IBUKUTENb COCTABIISIOT OJTHO LIEJIOE.

IIpunoxenue 3
Cexkpernl genbpuHa.

NHTepec cienmanucToB MpUBJEKIa CIOCOOHOCTH NeTb()DHHOB IBUTATHCS B BOJIE 0€3 0COOBIX YCUITUH C
00JBIION CKOPOCTHIO (BOIM3M HOca Kopadist 55- 60 km/4, cBo6oaHO mikByIue — 30-40 kM/4). beuio
3aMEYEHO YTO, YTO BOKPYT JABIDKYIIETOCS Jelb()HUHA BOSHUKAET JUIIb HE3HAYNTEIHbHOE CTPYITHOE
(TaMuHApHOE) IBUKEHHE, HE TIEpeXoIsIiee B BUXpeBoe (TypOyJIeHTHOE).

HccnenoBaHue Mo3BOJIMIN YCTAHOBUTb, YTO CEKPET «aHTUTYPOYJIEHTHOCTH J1eIb(HHA CKPBIT B €T0
Koxke. OHa COCTOMT U3 JIBYX CJIOEB — BHEIITHETO, YPE3BbIUaii | HO AIaCTUYHO, TOMIMUHON 1,5 MM, 1
BHYTPEHHETO, INTIOTHOTO, TOIIUHOW 4 MM. MeXIy STHMH CIIOSMU HMEFOTCSI BBIPOCTBI, YUTH IIHITBI. Hrke
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pacrosararoTcsi rycTo CIUIETEHHbIE BOJIOKHA, POCTPAHCTBO MEXKY KOTOPHIMHU B HECKOJIBKO CAHTUMETPOB
3aroJHEHO KUPOM. TaKkoi KOXKHBIN MOKPOB JEHCTBYET Kak MPEBOCXOAHBIN nemiidep. Kpome Toro, Ha Koxe
nenb(puHa MOCTOSIHHO UMEETCS TOHKUN CIION CIIeUalbHONW CMa3KH, BEIpaObaThIBAEMOM 0COOBIMHU JKEIe3aMH.
bnaromapst 5 ToMy yMeHbIIIaeTCs CUJIa TPEHHUS.

C 1960 roga M3roTOBIAIOTCS UCKYCCTBEHHBIC AEMII(DUPYIOIITUE TTOKPBITHS, TTOA00HBIE IO CBOUM
CBOMCTBaM Jienb(UHbEH Koke. 1 y)ke IepBbIe ONBITHI C TOPIEAON U KATEPOM, OOIIUTHIMU TaAKOH KOXKEH
HOJTBEPAMIN BO3MOKHOCTh CHIXKEHHSI cCOTTpoTUBIeHUs Bobl Ha 40 - 60 %.

CoBceM HelaBHO MepBOE CBOE MIaBaHUE OCYIIECTBIII TPOTOTHUII IIIABHUKOBOTO KOPabJIsi, CO3/IaHbI B

TOKUHCKOM TEXHOJIOTMYECKOM MHCTUTYTE. CrelMaIuCThl CKOHCTPYHUPOBAJIM MOXO0KUIA Ha XBOCTOBOM

IUTABHUK JeNb(rHA KOpaOelbHbIN IBUKUTENb, KOTOpbIA HA 30 % > dexTuBHee 00buHOrO BUHTA. K

IIOMUHUEBOW MOJIENU CyIHA IIHMHOH 3,8 M (C IIIOCKUM JHOM), TOYHEE K KOopMe, Oblia MpUKpeIieHa

IJIACTMACCOBAs IJIOCKOCTh AJIMHOM 66 1 17 cM. DTa IIIOCKOCTh U JIBUranach, Kak XBOCTOBOU IJIABHUK

nenbduaa. HeoObIUHBINM ABMKUTEH TAPAHTUPYET IUIABHOCTD JBUKCHHUS, CYTHO MPAKTUICCKU HE OCTABIISCT

nocie ce0sl 3aBUXPEHMs, KaK CyJla C BAHTOM.

IIpunoxenne 4

YiabTpa3ByKOBOH CJIyX
JleTryune MbIIIHM

JleTy4ne MbIIIN AETANBHO MPEACTABISAIOT ce0e KApTUHY OKPYKAIOIIETO: pa3Mephl, IEpEeMEIICHHIE U JaxKe
TEKCTYpPY CBOEH TOOBIYM, KOT/Ia JIETAIOT B HOYHOM HeOe. MHOTHe HaCeKOMOSITHBIE MOTYT OPHEHTHPOBATHCS
U OXOTUTHCSA B MONHOM TeMHoTe. Ho Kak sxe oHu 310 JleTydre MbIIK HCIONB3YIOT TEXHUKY 3XO0JIOKAUU —
UCIIyCKAIOT 3BYKOBBIE CUTHAJIbI U TOYHO OLIEHUBAIOT OTPAKEHHOE X0 IpU oMoIIH ciayxa. Ux
BBICOKOYACTOTHBIN COHAP MCIOJIB3YET YaCTOTHI B yIbTPa3BYKOBOM quana3zoHe. Manast Oypast HouHUIA (BU]
JIETy4Yel MBI ) BOOPYKEHA HACTOJIBKO OCTPBIM CIIYXOM, YTO MOKET IMOMMATh JBYX JIETAIIUX KOMapoB 3a
MOJICEKYH/IbI. DTa HACEKOMOSI/IHA JIETy4as MbIIlb, OOuTaromIas Ha Bcer Tepputopunl CeBepHOi AMEpUKH,
MOJKET B IOJIETE IIPU MOMOILHU YJIbTPa3ByKa ONPEAEATh U U30eraTb 00bEKThI HE TOJILE YEI0BEUECKOTO
BoJioca. SIBisiercs (haHTAaCTUYECKUM U TO, KaK PhIOOSAHbBIEC, IETYYHE MBIIIH MOTYT XBaTaTh MEJIKUX PBIOOK,
NPONJbIBaOLMX Y NOBEPXHOCTU, OPUEHTUPYACH TONIbKO NO BOIHEHUIO BOAbl, BOSHUKAIOLLEMY OT IBUKECHUS
PBIOOK.

Henbdunbl

KuThl HCTIONB3YIOT YIIBTPA3BYKOBOM IIIYM B KQ4€CTBE OpYKusl, oritymatoniero peioy. C 1942 rona y

UCCIIeIOBaTeNel MOSBUIUCH CBEICHNUS, UTO eTIb(UHBI U 3y0aThie KUTHI UCITYCKAIOT YIbTPa3BYKOBBIE

9XOJIOKAIIMOHHBIE IMETYKH, KOTOPhIE UCTIOJIb3YIOT JIJIsSi HABUTALIMH U JIJIS JIOBJIU PHIOBI B MYTHOM BOJIE.

Hampasnsst ynbTpa3ByKoOBbI€ CUTHAIIBI HA KOCSKH PBIO, KUTHI MOTYT OTJTYIIATh U JIaxe yOUBaTh pei0y. OTH

CUTHAJIBI 3aCTaBIISIOT HAMIOJHEHHBIE BO3YXOM IIaBaTENbHBIE My3bIPU PHIO PE30HUPOBATH TaK CHIIHHO, YTO

BUOpalus, nepeaaromiasics TkaHsiM He MeHee HHTepeCHBIM CTaI0 OTKPBITHE TOTO, YTO AeNb()UHBI MOTYT

MCIIOJIH30BaTh HE TOJILKO OY€Hb BHICOKHE, HO M HU3KOYaCTOTHBIE 3BYKH JIJISl OTJTYIIEHUS TOOBIYH.

JlenbuHBI reHepUpYIOT yIbTPa3BYKOBBIE IIETYKU B HOCOBBIX MTPOX0ax Onarojaps AbIXany.ITH 3ByKOBbBIE

BOJIHBI (DOKYCHUPYIOTCSI B Y3KUH MTyYOK B KYIOJI000pa3HOM, 3aII0THEHHOM KUPOM MOJIOCTH, Ha3bIBAEMOU

MEJIOH. DTOT My4OK 3aTEM HalpaBIseTCsl Ha NOTEHIMAIbHbIE TPensATCTBUSL. Bo3BpaTHOE 9X0 TOCTUTAET

BHYTPEHHETO0 yXa Jielb(pUHa yepe3 aKyCTUUECKUI KaHall B €0 HUKHEH YelltoCcTH, KOTopasi 3alojIHeHa

KUPOM.

Pa3paboTka HABUTallHOHHBIX CHCTEM

Ceiiuac BeyTcs pa3paOOTKH HOBOT'O THUIIA OPY»KHUsl, CIIOCOOHOTO BBOJUTH BOMCKa MPOTUBHUKA B

[IIOKOBOE COCTOSIHHE C TIOMOIIBIO YIbTPa3ByKa. DTOT MPUHITUT BO3ACUCTBUS OBLIT

M03aMMCTBOBAH y TUTPOB. PeB XHIIHUKA COIEPIKHUT YIBTPAHU3KHUE YACTOTHI, KOTOPBIE XOTS U HE

BOCIIPUHUMAIOTCS UETIOBEKOM KaK 3BYK, OKA3bIBAIOT HA HETO MApaTUTHYECKOE BO3/CHCTBUE.

IIpuioxenue 5

Menysbl.
MHorue pacTeHus U )KUBOTHbIE 00J1a/1al0T CHOCOOHOCTBIO «YyBCTBOBATH) HEKOTOPBIE SIBICHUS TPUPOJIBI U
€€ BO3JIEHCTBHE, KOTOPBIE YEJIOBEK JaKe He 3amedaer. Tak, 310110 40 Hayaa IITOpMa MEIy3bl Crenar
YKPBITBCS B Oe30macHOM MecTe. OKas3bIBaeTCsl, CHTHAJIOM K 3TOMY CITy>KaT nH(pa3Byku 4actotoit 3-13 ',
BO3HHKAIOIIME OT TPEHUS BOJIH O BO3yX. IHTeHCHBHbIE HH(Pa3BYKOBbIE KOsIeOaHUs1, 00pa3yroIuecs Hal
MOBEPXHOCTHIO MOPSI IIPH CUIILHOM BETPE B PE3yJIbTaTe BUXPEBBIX MIPOLIECCOB Y TpeOHEN BOJH,
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pacnpocTpaHsoTcs OpIcTpee ITOPMOBOro (poHTa. Meay3bl BOCIPUHUMAIOT 3TH Koniebanus. B pesynbraTe
U3y4EeHMsI JAaHHOTO SIBJIEHUS OblJI CKOHCTPYHUPOBAH NPUOOP, MO3BOJIAIONINI ONpEeAEIUTh HallpaBIeHHe
LITOPMa U CHILY 33J0Jr0 10 €ro Hayaa (IpuMepHo 3a 15 yacoB).

IIpunoxenue 6

B nocnennee necsruierne OMOHKUKA MOTYYHIIa CUIIBHBIN UMITYJIBC K HOBOMY Pa3BUTHIO, TOCKOJIBKY
COBPEMEHHBIE TEXHOJIOIMH MO3BOJISIIOT KOMMPOBATh MUHUATIOPHBIE IPUPOIHBIE KOHCTPYKLUH C HEOBIBAION
paHee TOYHOCTBIO. B TO e BpeMsi, cCoBpeMeHHasi OMOHMKa BO MHOI'OM CBSI3aHA HE C aKyPHBIMU
KOHCTPYKLUSIMH IIPOLIIOTO, a ¢ Pa3pabOoTKOW HOBBIX MaTepHalOB, KOIMPYIOIUX IPUPOIHbIC aHAJIOTH,
POOOTOTEXHUKOW U UCKYCCTBEHHBIMHU OpraHaMH.

KoHnnenmus 6uonnku oTHIOAb He HOBA. K mpumepy, eme 3000 et Ha3aa KUTANIBI TBITATUCH TIEPEHSITH Y
HACEKOMBIX c11oco0 nirorosneHus menka. Ho B konne XX Beka OnoHnka oOpena BTOpoe JbIXaHue,
COBPEMEHHBIE TEXHOJIOIMHU MO3BOJISIIOT KOMMMPOBATh MUHUATIOPHBIE IPUPOIHBIE KOHCTPYKIMH C HEOBIBAJIOM
paHee TOYHOCTBIO. Tak, HECKOJIBKO JIET Ha3aJ y4eHble cMOoriu npoananusuposars JJHK naykos u co3nars
UCKYCCTBEHHBII aHAJIOT MIEJIKOBHUIHON ayTHHBI - KeBJap. B aToM 0030pHOM MaTepHae nepeyuciieHsl
HECKOJIbKO MEPCIEKTUBHBIX HANIPABICHUN COBPEMEHHOW OMOHMKH U TIPUBEICHBI CaMble H3BECTHBIC CITy4an
3aMMCTBOBAaHUH Y IIPUPOJIBL.

JHUHKJIONeANYecKas ClpaBKa

buonuka (aHrnos3bI14YHbIE HA3BaHUS — «OMOMHMMETHKAY») — MHOr000eIarolee HayYHO-TEXHOJIOIHYECKoe
HaIpaBJIEHUE 110 3aMMCTBOBAHMIO Y IPUPO/IbI IEHHBIX UJIEH U PeaIu3allii UX B BUIE KOHCTPYKTOPCKUX U
IM3aHEPCKUX PEUICHUH, a TAKKe HOBBIX WH(POPMAIIMOHHBIX TEXHOJIOTHA.

[Tpeamer OMOHMKH M3BECTEH MO PA3HBIMM HA3BaHUSAMM: HapuMep, B AMepHUKe OObIYHO UCTIOIb3YeTCs
TEPMUH «OMOMHMETHKAY», HO HHOTIa TOBOPAT 0 Ouorenese. CyTh ATOTO MEPCIIEKTUBHOTO HAYYHO-
TEXHOJIOTUYECKOT0 HAIIPABJIEHUs COCTOUT B TOM, YTOOBI 3aMMCTBOBATh y MIPUPO/Ibl ICHHbIE UJIEU U
pean30BbIBATh UX B BUIE OPUTMHAIIBHBIX KOHCTPYKTOPCKUX U AU3aNHEPCKUX PELICHUI, a TAK)KE HOBBIX
UH(POPMALIMOHHBIX TEXHOJIOTUH.

B nocnennee necsatuiierne OMOHUKA MOIY4YHIIa 3HAUUTEIbHBIA UMITYJIC K HOBOMY Pa3BUTHIO. DTO CBS3aHO
C TEM, YTO COBPEMEHHBIE TEXHOJIOIMH IIEPEXOAAT HA TUra- U HAHOYPOBEHD U MO3BOJISAIOT KOIIUPOBATh
MUHUATIOPHbIE IPUPOIHBIE KOHCTPYKIMHU C HEOBIBAJION paHee TOUHOCTbI0. CoBpeMeHHasi OMOHUKA B
OCHOBHOM CBsI3aHa ¢ pa3pa00TKON HOBBIX MaTE€PHUaIOB, KOMUPYIOIIUX IPUPOIHBIC AHATIOTH,
POOOTOTEXHUKOW U MCKYCCTBEHHBIMH OpraHaMH.

YMHas npupoaa

['maBHOE OT/IMUME YETOBEUECKUX MHIKEHEPHBIX KOHCTPYKIUHN OT TeX, YTO cOo3/1ajia MpUpoja, COCTOUT B
HEBEPOSITHOM 3HEProdpeKTUBHOCTH MocieHuX. COBEPIIEHCTBYSACH U IBOJIIOLMOHUPYS B TEUEHUE
MUJJIMOHOB JIET, )KMBbIE OPTaHU3Mbl HAYUUIIUCH JKUTh, IEPEABUTATHCSA U PA3MHOXKATHCS C UCIIOJIb30BAaHUEM
MHUHHMMAaJIbHOTO KOJMUECTBA SHEPIUU. DTOT (PEHOMEH OCHOBAH Ha YHUKAJIbHOM METa0O0JIU3MeE )KUBOTHBIX U
Ha ONTUMAaJIbHOM OOMEHE 3HEpPTruer Mex 1y pa3HbIMU (popMaMu KU3HH. TakuM o0pa3oMm, 3aUMCTBYS y
HPUPOIbl MHKEHEPHBIE PEIIEHUS, MOKHO CYLIECTBEHHO MOBBICUTH SHEPro3(PPEKTUBHOCTh COBPEMEHHBIX
TEXHOJIOTUH.

[TpuponHbIe MaTepralbl CBEPXACUIEBBI U PACIIPOCTPAHEHBI B OTPOMHOM KOJIMYECTBE, a UX «KaueCTBO
3HAUUTENBHO JIyUlle T€X, YTO C/IETaHHbIX YeJIOBEKOM. Tak, MaTepua 0JIEHbEro pora 3Ha4uTeIbHO Kpenye
CaMbIX JIy4LIMX 00pa3lioB KEPaMHUUECKOro KOMIIO3UTa, KOTOpbIE yAaeTcs pazpadorats noam. [Ipu stom
YeJIOBEK UCIOJIBb3YET IOCTATOYHO «TYIbIE» SHEPrOEMKHUE MPOIIECCHI ISl TTOTYUYEHHS TeX WK UHBIX
CBEPXIPOYHBIX BEILIECTB, a IPUPO/JIA JIEAaeT UX ropa3zo 06osiee HHTEUIEKTYaIbHBIMHU U 3PPEKTUBHBIMU
crocobamu. JlJist TOro NCHOJB3YIOTCS OKPYKAlOIIMe HaTypalbHbIE BelllecTBa (caxapa, aMUHOKHUCIIOTHI,
COJIM), HO C IPUMEHEHUEM «HOY-Xay» — OPUTHHAJIBHBIX IN3aMHEPCKUX U MHKEHEPHBIX PELICHU,
cBepXx3((PEeKTUBHBIX OPraHUYECKUX KaTaJIN3aTOPOB, KOTOPHIE BO MHOTHX CITydasix MOKa HE JOCTYITHbI
IIOHMMAHHUIO YelloBeKa. boHuKa, B CBOIO 04epeb, 3aHUMAETCA N3YYEHUEM U KOTUPOBAaHUEM IPUPOJHBIX
«HOY-Xay».

Jln3aiid npupoIHBIX KOHCTPYKIIMM TOKE HE UAET HU B KAKOE CPAaBHEHHUE C MOIBITKaMH Y€JI0BEKa
CKOHCTPYHMPOBATh UTO-TUO0 MpeTeHIyIolIee Ha MPUPOAHYIO 3hdekTuBHOCTh. DopMa OMOIOTHYECKOTO
00BeKTa (HarpuMep, B3pOCiIoro JepeBa) OOBIYHO CO3AeTCs B Pe3yJIbTaTe JUIMTEIHOTO a1allTHBHOTO
npolecca, ¢ y4eTOM MHOTOJIETHETO BO3/IEHCTBUS KaK APY>KECTBEHHBIX (HalIpUMeEp, MOJAEPKKA CO CTOPOHBI
JPYTUX JIEPEBBEB B JIECY), TAK U arpecCUBHBIX (hakTopoB. ITporiecchl pocTa U pa3BUTHS BKIOYAIOT
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MHTEPaAKTHUBHOE PETyIUPOBaHHE Ha KJIIETOYHOM YpoBHE. Bee 3TO B COBOKYITHOCTH 00ecrieunBaeT
HEBEPOSITHYIO MMPOYHOCTH U3IENHUS Ha MPOTSHKEHUH BCETO )KU3HEHHOTO IUKIIA. Takast aanTHBHOCTh B
nporecce GopmMooOpazoBaHUs IPUBOJUT K CO3TAHUIO YHUKATHHON aIalTUBHOM CTPYKTYPHI, HA3BIBAEMO B
OMOHMKE WHTEJUICKTyaTbHON CUCTEMOH . B TO e Bpems HaIeil MpOMBIIITIEHHOCTH TTOKa HEJJOCTYITHBI
TEXHOJIOTUH CO3aHUSI HHTEJUICKTYAIbHBIX CHCTEM, KOTOPBIE B3aUMOACHUCTBYIOT C OKpY KalOIIel cpeaoi u
MOTYT MPUCTIOCA0IMBATHCS, H3MEHSISI CBOM CBOMCTBA.

B Hacrosiiee BpeMsi y4€HBIC MTBITAIOTCSI KOHCTPYHPOBATh CHCTEMBI XOTSI ObI C MUHUMAIIbHOU
nprUcnoco0ISIEMOCTRIO K OKpYsKatoliei cpene. Hanpumep, coBpeMeHHbIE aBTOMOOHIIN 000PYI0BaHbI
MHOTOYHCIICHHBIMHA CEHCOPAaMH, KOTOPBIE U3MEPSIIOT Harpy3Ky Ha OT/AEIbHBIC Y376l U MOT'YT, HallpuMep,
ABTOMATHYECKU M3MCHHUTH JIaBJcHUE B muHax. OHaKO pa3pabOTUMKU U HayKa TOJBKO B Ha4aje dTOro
JUIMHHOTO TTYTH.

[TepcneKTHBBI MHTEIUIEKTYaIbHBIX CHCTEM 3aBOPAKUBAIOT. M ieanbHast HHTEIUICKTyallbHAs CUCTEMA
CMOXET CaMOCTOSITENIbHO COBEPIIEHCTBOBATH COOCTBEHHBIN AW3aliH M MEHSTH CBOIO ()OPMY CAMBIMU
pa3HOO0Opa3HBIMH CIIOCO0AMHU, HAIIPUMED, T00ABIISI HEIOCTAIONINI MaTepHUall B ONPECIICHHBIC YaCTH
KOHCTPYKLIUH, U3MEHSSI XUMUYECKUN COCTAaB OTIENIBHBIX Y3JI0B U T.1. Ho XBaTuT 1n y nmoaeit
HaOJIFOIaTEIBHOCTH M YMa, YTOOBI HAYYUTHCS Y IPUPOIBI?

CoBpeMEeHHBIE OTKPBITHS

CoBpeMeHHass OMOHUKA BO MHOTOM CBSI3aHa C pa3pabOTKOW HOBBIX MaTEPUAIIOB, KOTOPBIC KOIHPYIOT
npupoHbie. Tot xe keBnap (yKe YHOMHHABIIUKCS BbIIIE) MOSBUIICS Oy1arojaps COBMECTHON padoTe
OHMOJIOTOB-TEHETUKOB ¥ MH)XEHEPOB, CIIEIIHATMCTOB I10 MaTEpUaIIaM.

B Hacrosiiee Bpemsi HEKOTOPBIE YUEHBIC MBITAIOTCS HAMTH aHAIOTH OPTaHOB YEJI0BEYECKOTO Teja, YTOObI
CO31aTh, HAIIPUMEP, HCKYCCTBEHHOE yX0 (OHO yke mocTynwio B pogaxy B CIIIA) mim MCKyCCTBEHHBIH
a3 (B cTaJuu pa3paboTKy).

CkeJtet 11y00KoBOIHBIX Iy0ok poaa Euplectellas moctpoen u3
BBICOKOKQUECTBEHHOTO ONTOBOJIOKHA

Jpyrue pa3paboTYMKH KOHIICHTPUPYIOTCS HA U3YYCHUU MPHUPOTHBIX
opranu3moB. Hanpumep, nccienosatenu u3 Bell Labs (kopriopanus Lucent)
HeZaBHO OOHAPYXWIU B Tese TTyO00KOBOAHBIX I'yOok poaa Euplectellas
BBICOKOKaY€CTBEHHOE OMTOBOJIOKHO. Mcciedosamenu uz Bell Labs,
cmpykmypHo2o noopasoenenus Lucent Technologies, oonapysicunu, yumo 6
27YOOKOBOOHBIX MOPCKUX 2YOKAX COOEPAHCUMCSI ONMOBOJIOKHO, NO CEOUCMBAM
OUeHb ONUZKOE K CAMBIM COBPEMEHHBIM 00PA3YAM 80JIOKOH, UCNOTIb3YEMbIX 8
MeNeKOMMYHUKAYUoOHHbIX cemsx. bonee mozo, no nekomopvim napamempam npupooHoe onmosoI0KHO
MOdHCEM OKA3AMbCSL IYYULE UCKY CCNMBEHHO2O.

CornacHo 00LIENPUHATON ceroHs KiIaccupuKauu, ryoku o0pa3yroT caMOCTOSITENbHBIN TUIT
NPUMUTHBHBIX O€CIIO3BOHOYHBIX KMBOTHBIX. OHM BeyT aOCOIIOTHO HEMOBIKHBIN 00pa3 sxu3Hu. ['yOka
pona Euplectella o6utaer B Tponnyeckux Mmopsx. OHa B JuIMHY AocTHraet pasmepos 15-20 cm. Ee
BHYTPEHHUH KapKac ceT4aToil popMbr 00pa3yroT MMIMHAPUIECKHE CTEP)KHU U3 IIPO3PAYHOTO JTHOKCHIA
KpeMHHUsS. Y OCHOBaHMs I'yOKHM HaXOAMTCS MMY4OK BOJIOKOH, KOTOPBIN 1O (hopMe MOX0K Ha CBOEOOpa3HYIO
KOpOHY. JlJTMHA 3THX BOJIOKOH - OT 5 110 18 cM, TONIMHA - KaK y 4elI0Be4YecKoro Bojoca. B xoze
UCCIIEIOBaHUM ATUX BOJOKOH BBIICHHIIOCH, YTO OHU COCTOAT U3 HECKOJIBKUX YETKO BBIIEIECHHBIX
KOHIICHTPUYECKHX CIIOEB C Pa3IMYHBIMU ONTHUYECKUMH CBOMcTBaMU. L{eHTpanbHas 9acTh HMIMHIpA
COCTOUT M3 YUCTOTO IMOKCHJIA KPEMHHUS, @ BOKPYT HEE PACHOIO0KEHbI LIMIMHJIPBI, B COCTaBE KOTOPBIX
3aMEeTHOE KOJMYECTBO OPTaHUKH.

VY4eHbie ObUTH TIOPaYKEHBI TEM, HACKOJIBKO OJM3KUMHU OKa3aJICh CTPYKTYPHI IPUPOIHBIX ONTHYECKUX
BOJIOKOH K TeM 00pasiiaM, 4To pa3pabaThIBaJINCh B 1a00paTOPUSAX B TEUEHUE MHOTHUX JIeT. XOTs
IPO3PavyHOCTh B IIEHTPAILHON YaCTH BOJIOKHA HECKOJIBKO HIDKE, YEM Y JTYUIINX UCKYCCTBEHHBIX 00Pa3IoB,
IPUPOIHBIE BOJIOKHA OKa3aJIMCh 00Jiee yCTOWYMBBIMU K MEXaHMUYECKUM BO3/IEHCTBUSAM, OCOOCHHO MPH
pa3pbiBe 1 u3rube. IMEHHO 3TH MeXaHMYECKUE CBOMCTBA JAETAIOT YSI3BUMBIMU ONITUYECKUE CETH TIepelaun
UH(OPMALIKK - TP 00pa30BaHUM TPELIMH WIN Pa3pbIBE B ONTOBOJIOKHE €0 MPUXOJUTCS 3aMEHSTh, a 3TO
OueHb Joporocrosinas onepanus. Yuensle u3 Bell Labs npuBoasT cnenyronuii Gpaxt, 1eMOHCTPUPYIOLIHI
Ype3BbIYAITHO BBICOKYIO IPOYHOCTh M THOKOCTh MPUPOIHBIX ONTOBOJIOKOH, - X MOXHO 3aBSI3bIBaTh B y3€ll,
Y TIPH OTOM OHHU HE TEPSIOT CBOUX ONTHUYECKUX CBOUCTB. Takue NEHCTBHS C HCKYCCTBEHHBIMU
OTITOBOJIOKHAMU HEN30EKHO MPHUBEIYT K MOJIOMKE W, 110 KpaifHel Mepe, 00pa30BaHMIO BHYTPEHHUX
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TPEIIMH, YTO B KOHEYHOM UTOTE TaKXKe 03HAYaeT MOTepro (PYHKIMOHAIBLHBIX CBOMCTB MaTepHara.
VYueHble MoKa HE 3HAIOT, KAKKMM 00Pa30M MOYKHO BOCIIPOM3BECTH B JIA0OPATOPHH IMOJOOHOE TBOPECHHE
npupoabl. [leno B TOM, 4TO COBPEMEHHOE ONTOBOJIOKHO MOJIYYAIOT B TIEYaX U3 PACILIABOB IMPU OYCHB

BBICOKOH TemrepaType, a MOpCKHe I'yOKH, ECTECTBEHHO, B XO/1€ Pa3BUTHUSI CUHTE3UPYIOT €r0 IMyTeM
XUMHYECKOT0 OCAXACHUS IIPHU TeMIEpaType MOPCKOil Bobl. Ecin yaactes cmonenupoBaTh 3TOT IpoIecc,
OH OyJeT, IOMUMO BCETO MPOYETO, €1Ie K SKOHOMUYECKH BBITOIHBIM.

[To pe3ynbTaTraM TECTOB 0Ka3ajoCh, YTO MaTepUAII U3 CKelleTa 3TUX 20-CaHTUMETPOBBIX TYOOK MOXKET
poryckarh HU(QPOBOM CUTHAI HE XYK€, YeEM COBPEMEHHbIE KOMMYHHKAIIMOHHbBIE KaOeu, IPU 3TOM
IPUPOIHOE ONTOBOJIOKHO 3HAUYUTEIILHO MTPOYHEE YEIIOBEUECKOro OJiarofapsi HaTMUUI0 OPTaHUYeCcKOM
o0ousiouku. Bropast ocoOeHHOCTb, KOTOpasi yIUBUIIA YUEHBIX, — 3TO BO3MOXKHOCTH (JOPMUPOBAHUS
10JOOHOTO BEIIECTBA IIPH TEMIIepaType OKOJIO HyJIs rpaaycoB 1o Llenbcuio, B TO BpeMsi Kak Ha 3aBOJIaX
Lucent 7151 3THX 11e71el UCTIONB3YETCs BEICOKOTEMIIEpaTypHas o0paboTka. Terneps yueHble AyMaroT HaJ
TEM, KaK YBEJIMYUTH JUTMHY HOBOT'O MaTEpUala, IOCKOJIBKY CKEJIEThl MOPCKUX T'YOOK HE MpeBbIIaoT 15 cMm.
Kpome pa3paOoTku HOBBIX MaTE€pPHAaIOB, YUE€HbIE IOCTOSHHO COOOLIAIOT O TEXHOJIOTMYECKUX OTKPBITUSAX,
KOTOpBIEC 0a3UPYIOTCS HAa «MHTEJUIEKTYaIbHOM IMOTEHITHANIe» Mpupoabl. Hampumep, B okTsiope 2003 roxa B
ucclienoBareabckoM nentpe Xerox B [1ano Anbro pa3paborany HOBYO TEXHOJIOTHIO MOAAIOIIETO
MEXaHHU3Ma JIJISl KOMTUPOB U MPUHTEPOB.

B HOBOJi meyaTHOI1 cxeMe, CO3IaHHOI B HCCJIE10BATEIbCKOM IEeHTpe
Xerox (I1a;io AnbT0), 0OTCYTCTBYIOT MOJABHKHbIE YACTH (OHA COCTOMT U3
144 naGopoB 1o 4 comia B KaxKI0M)

B ycrpoiictse AirJet pa3paboTurku CKOIMMPOBAIN MOBECHNUE CTal TEPMHUTOB,
TJIe KK TEPMUT IPUHAMAET HE3aBUCUMBIC PEIICHUS, HO TIPU ATOM CTast
JBUKETCS K 00IIIel 1esu, HalpuMep, MOCTPOSHHIO THE3/a.
CxonctpyupoBanHas B [1ano AnbpTo nmeyaTHas cxema OCHaIleHa MHOXECTBOM
BO3/YIIHBIX COMeEN, K&KI0€ U3 KOTOPBIX JEHCTBYET HE3aBUCUMO, O€3 KOMaH/1
[EHTPAILHOTO IPOIIECCOpa, OJTHAKO B TO JK€ BPEMS OHU CIIOCOOCTBYIOT BBIITOJHEHHIO OOIIeH 3a1a4 —
IPOJBMKEHHIO Oymaru. B ycTpoiicTBE OTCYTCTBYIOT MOABHKHBIE YACTH, YTO MTO3BOJIAET yICIIEBUTD
npou3BoJcTBO. Kaxkaas neuatHast cxema coaepkut 144 nadbopa o 4 coria, HallpaBJIEHHBIX B pa3HbIe
CTOPOHBI, a TaK¥kKe 32 THIC. ONTHYECKUX CEHCOPOB U MUKPOKOHTPOJLIEPOB.

Ho cambie mpegannbie aenThl OMOHUKH — 3TO HHXKEHEPHI, KOTOPHIC 3aHUMAIOTCS KOHCTPYUPOBAHHEM
po6otoB. Ceroaus cpeau pa3pabOTUMKOB BeChbMa MOMYJsSpPHA TOUKA 3pEHHUS, YTO B OyAyIieM poOOTHI
(moxpoOHee 0 pOOOTOTEXHHUKE CM. 3/1eCh) CMOTYT 3((HEKTUBHO JACHCTBOBATH TOJILKO B TOM CIIy4ae, €CIIH
OHM OyIyT MaKCUMAaJIbHO MOX0XH Ha JIIOICH. YUeHbIe U WHKEHEPBI UCXOAT U3 TOTO, YTO UM MPHUAETCS
(GYHKIIMOHUPOBATH B TOPOJICKUX M IOMAITHUX YCIOBHSX, TO €CTh B «UEJIOBEYECKOM» UHTEPbEpe — C
JIECTHUIIAMU, ABEPSMHU U IPYTUMHU MPETSITCTBUSIMHU crieiuduaeckoro pazmepa. [loatomy, kak MUHUMYM,
OHH 00s13aHBI COOTBETCTBOBATH YSJIIOBEKY 110 pa3Mepy | 10 MPUHIIUIIAM TIepeaBKeHus. pyrumMu
CJIOBaMH, y poO0Ta 00s3aTebHO JOKHBI OBITH HOTH (KOJIEca, TYCEHUIIbI U TPoYee He MOIXOIUT IS
ropoaa). Ho y koro xonupoBath KOHCTPYKIIUIO HOT, €CJIA HE Y )KUBOTHBIX?

B HampaBneHuu co3ganus NpsSMOXOAAIIUX JBYHOTHX POOOTOB Jajbllle BCEX MPOJBUHYIINUCH YUEHBIE U3

Crendopackoro yauBepcuteta. OHU yXKe MOYTH TPH I'0J1a IKCIIEPUMEHTUPYIOT C MUHUATIOPHBIM
HIECTUHOTUM POOOTOM, T€KCAMOA0M, ITOCTPOSHHBIM 0 Pe3yIbTaTaM U3YUYECHUS CUCTEMBI MEPEABIKESHUS
TapakaHa.

MuHUATIOPHBIN, JIHHOI 0K010 17 ¢M., IeCTUHOTHIT po6OT (rekcanoa) u3
CreH(opaACKOro yHUBEpCUTETA yiKe feraer co CKOpPOCThIO 55 cm/cek
[TepBolii rekcanon 66u1 ckoHCTpyUpoBaH 25 ssHBaps 2000 r. Ceifuac
KOHCTPYKITHs Oeraet BechMa IIyCTPO — CO CKOPOCTHIO 55 cM (Oosee Tpex
COOCTBEHHBIX JJIMH) B CEKYHAY — U TaK K€ YCIICITHO MPEO00JIEBAET
MIPETIATCTBHSL.
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MoHomoa poCTOM ¢ yesloBeKa crioco0eH yAepKUBaTh HEYCTOMYNBOE paBHOBECHE,
| moctostHHO TipbITas (CteHopaCKuil YHUBEPCUTET)

B Crendopae Tax xe pazpaboTaH OJJHOHOTHI MPHITAIOIIHI MOHOIIOA
YeJI0BEYECKOI'0 pOCTa, KOTOPBIH CLIOCOOEH yepKUBaTh HEYCTOMUNBOE
paBHOBECHE, TIOCTOSHHO Npbirasi. Kak N3BeCTHO, YeJI0BEK IepeMeaeTcs IMyTeM
«AJCHUS» C OJTHOM HOTH Ha JIPYTYIO M OOJBIIYIO YacTh BPEMEHH IPOBOIUT HA
onHoi Hore. B mepcniektuBe yuensie u3 Ctendopaa HaeI0TCs CO31aTh
JIBYHOTOro poboTa ¢ 4eJI0BEYECKON CUCTEMON XOAbOBI.

IlepBble npuMepbl OMOHUKH

[Toutn mobas TexHoiaoruueckas npodiema, KoTopasi BCTaeT nepes Au3aiiHepaMy Wik UHKeHepaMu, ObLia
YK€ JaBHO YCIIELIHO pelleHa IpYIrMMHU KUBBIMHU CylliecTBaMu. Hanpumep, Npou3BOAUTENH TPOXJIAJUTEIbHBIX
HAIUTKOB MOCTOSIHHO muyT HOBBIC CHOCOOBI YITaKOBKU CBOEH MPOTYKIIHH.

; B T0 ke Bpemst 0ObIYHasI sIOJIOHS JaBHO pelinia 3Ty npodiemy. S01o0ko Ha

97% cocToOUT U3 BOJIbI, YIIAKOBAHHOM OTHIOJb HE B IPEBECHBIN KapTOH, a B
ChEOOHYIO KOXKYPY, IOCTATOYHO aNIeTUTHYIO, YTOObI PUBJICYb )KUBOTHBIX,
KOTOpBIE CheNaloT (PPYKT U pacnpocTpaHstoT 3epHa. CreruanaucThl Mo
OMOHUKE pacCyXJ1al0T UMEHHO TakuM oOpa3zom. Koria oM crankuBaroTes ¢
HEKOell MH)KEHEPHOH WK Au3aiiHepCKON MpoOIeMoii, OHM UIIYT pelIeHHEe B
«HAy4YHOH 0a3e» HEOTPAaHUYCHHOTO pa3Mepa, KOTOpast MPUHAIICKUT
JKUBOTHBIM U PACTCHUSIM.
[TpumepHo Tak xe noctynui ['ycras Diidens, koTopslit B 1889 roxy
nocTpoust ueptex DiideneBoit 6aurHu. ITO COOPYKEHUE CUUTACTCS OJTHUM U3
CaMbIX paHHUX OYEBUHBIX IPUMEPOB UCIOIb30BaHUS OMOHUKHU B MHKEHEPUU.
Koncrpykuus DiideneBoii OanrHu oCHOBaHA HAa HAyYHOU padoTe miBeiiapckoro mpodeccopa aHaTOMUH
Xepmana don Meiiepa (Hermann Von Meyer). 3a 40 sieT 10 cOOpy>KeHHS TTAPHIKCKOTO HHKXEHEPHOT'0 9y/1a
npodeccop uccieaoBa KOCTHYIO CTPYKTYpPY TOJIOBKH O€ApEeHHOM KOCTH B TOM MECTE, I/ie OHA U3rudaercs
U O[] YIJIOM BXOJIUT B cycTaB. M mpu 3TOM KOCTb IOYEMY-TO HE JIOMAETCS MO
TSOKECTBIO TeTa.
OcnoBanme Dii¢eneBoil OaHi HATOMUHAET KOCTHYIO CTPYKTYPY TOJIOBKH
OelpeHHON KOCTH.
®oH Meiiep 0OHapYKUI, YTO FOJIOBKA KOCTH MOKPBITA U30LIPEHHOMN CEThIO
MUHHUATIOPHBIX KOCTOYEK, OJ1aroiapst KOTOPBIM Harpy3ka yAUBUTEIbHBIM
o0pa3oM repepactupeensieTcs: o KOCTH. JTa CETh UMesa CTPOTYIO
TE€OMETPHUECKYIO CTPYKTYPY, KOTOPYIO Npodeccop 3a10KyMEHTHPOBAI.
B 1866 rony mBeitnapckuit unxenep Kapn Kynsman (Carl Cullman) nonsen
TeopeTudecKyro 06a3zy noja oTkpbiTue o Meliepa, a cycts 20 jgeT npupoHOoe
pacnpeziesieHne Harpy3Kku ¢ OMOIIbIO KPUBBIX CYNIOPTOB ObLIO UCIIOJIB30BAHO
Diienem.

IInoa nypHUIIHMKA NpULENHJIcH K py0damke

[pyroe 3HaMeHUTOE 3aMMCTBOBAaHHE CAEIIAI MBEUIAPCKUI MHKEeHep JKOpaxK
ne Mectpainsb (Georges de Mestral) B 1955 roxy. OH 4acTo ryfsii co CBoei
co0aKoi M 3aMETHJI, 4TO K €€ HIEPCTH OCTOSIHHO MPUIUIAIOT KaKUe-TO
HETOHATHBIE pacTeHUs. Y CTaB MOCTOSIHHO YUCTUTh COOAKY, MHKEHEP Pl
BBISICHUTB ITIPUYMHY, IO KOTOPOU COPHSAKM NMpUIMNAKOT K mepctu. Mcecnenosas
benomeH, ae MecTpaib Onpeaenu, 4To OH BO3MOXKEH Oyarofapsi MaJeHbKUM
KpIOYKaM Ha IJI0/IaX NYpHHUIIHHUKA (TaK Ha3bIBA€TCS 3TOT COPHIK). B

: pe3ynbTaTe MHXKEHEP OCO3HA BaXKHOCTh CIIEJIaHHOI'O OTKPBITUSA U Yepe3
BOCEMb JIET 3aMaTeHTOBAI YI00HYI0 «THITy4uKy» VelCro, koTopast cerojits mupoKo UCIOIb3YeTCs TPH
U3TOTOBJICHUH HE TOJIBKO BOCHHOM, HO U TPAXIAHCKON OZCHKIbI.
[Ipupona oTkpbIBaeT nepes MHKEHEPAMU U yYEHBIMU OECKOHEYHbIE BOZMOXKHOCTH 110 3aUMCTBOBAHHIO
TEXHOJIOTUH 1 uaei. Panpiie moan 6bUM HE CIOCOOHBI YBUIETH TO, YTO HAXOAUTCS Y HUX OYKBAJIBHO
repesl HOCOM, HO COBPEMEHHBIE TEXHUYECKUE CPELICTBA U KOMIIBIOTEPHOE MOJIEIUPOBAHUE IIOMOTaeT XOTh
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HEMHOTO0 pa300paThCsi B TOM, KaK YCTPOEH OKPYKAIOLTUI MHp, U TIOTBITAThCS CKOMTUPOBATH U3 HETO
HEKOTOPBIC JACTAIN JJIsi COOCTBEHHBIX HYX]I.
IIpunoxenue 7

KurtonoaxodHoe cyaHo
SnmoHCcKHe HHKEHEPBI U OMOJIOTH YCTAHOBHIIU B PE3yJIbTaTe MHOTOYMCIICHHBIX YKCIIEPUMEHTOB, 4TO opMa
TeJa KUTa CoBEpIIeHHee (POPMBI COBPEMEHHBIX CY0B. BBIIIO TOCTPOCHO OOJIBIIIOE OKEAHCKOE
KHATOITOI00HOE
CYJIHO, Y IPEMMYIIIECTBA HOBOM KOHCTPYKIIMHU CKa3aJIUCh TYT e. [Ipu MolHoCcTH ABUTATENS,
YMEHBIIICHHON
Ha YE€TBEPTb, CKOPOCTh U IPY30MOAHEMHOCTh OCTATUCH TEMHU JKE.

IIpunoxenue 8
braronapst u3yueHuo ruipoJMHAMAYECKUX OCOOCHHOCTEH KUTOB U PBIO, yIATOCh CO31aTh 0COOYIO

OOIIMBKY TOPIIE, KOTOpas P TOH e MOLUTHOCTH ABUTaTeNsl 00eCIeunBaeT MoBbIIeHnEe cKopocTH Ha 20
— 25%.

Ipuno:xenue 9

Cueroxon «IIuHrBuH»
buonnyeckuil NpUHIUI MOJ0XKEH U B OCHOBY KOHCTPYKIIMHM CHErOX0IHOM MamuHbl «[IuHrBuny». OHa
HOJTHOCTBIO OIPAB/IbIBAET CBOE HazBaHue. Kak IBHXKYTCs 1O phIXJIOMY CHEr'y NMHrBUHBI? Ha Oproxe,
OTTAJIKUBASACH OT CHETa JIaCTaMH, KaK JIbDKHBIMU NAJIKaMU. Tak ke, J1e)a Ha CHEry JHUIIEM, CKOJIB3UT 110
IIOBEPXHOCTHU CHeTa U «IIMHrBUHY» MEXaHUUYECKUH.

Ipunoxenue 10

Pa3paboTka HAaBUralMOHHBIX CHCTEM
Y IUBUTENBHO, CKOJIb CJI0KHOM HAaBUTAIIMOHHOM CUCTEMOM HaJleJIeHbl HEKOTOPbIE PHIOLI U MTHIIBI, KOTOPHIM
NPUXOIUTCS TPEOI0ICBATh THICSYH KHJIOMETPOB BO BpeMsi Murpanuii. i3ydenue storo ¢eHOMEeHa
CIOCOOCTBYET pa3pabOoTKe BHICOKOYYBCTBUTEIBHBIX CHCTEM CIICKEHUS, HABEICHUS U PaCIlO3HABAHUS
00bexToB. He ciydaiiHO OMOHMKA BbI3bIBAET IPUCTAIBHBIN HHTEPEC Y BOEHHBIX. BOJIBIIMHCTBO
UCCIIeIOBaHM B 3TOM obnacTu GpuHancupyercs ynpasierusimu BBC u BMC
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IInaH-KOHCIEKT BOCIUTATEIbHOI0 MEPONPUATHS
IIporpamma npoBeaenusi KBecr-urpsi
KBecrt «EcTecTBeHHBIC HAYKID)
Heasb: QopMHupOBaHHE OCO3HAHHOTO TIPEACTABIEHUS O €CTECTBEHHBIX HayKax ,CaMOONpEACICHUS
00y4aroIUMUCs TOCPEICTBOM OBJIA/IEHUSI HAaBBIKAMU CaMOCTOSTEJIBHOTO PEIEHUs MOCTABJICHHBIX 3a/1a4 B
YCIOBHUAX KOMAaHJHOTO B3aMMOACWUCTBHUS; YMEHHEM OBICTPOTO OpPHEHTUPOBAaHUS B HH(pOpPMAIHNH,
OCYILECTBJICHHSI CJIOXKHOI'O apryMEHTHUPOBAHHOIO BbIOOpA, MYOJMYHOTO U NPABOBOTO MPOJIBUIKEHUS CBOUX
UHTEPECOB.
3anaum:
- TpUBJIECYb BHUMaHHE OOYYArOIMXCS K HEOOXOIUMOCTH MPHHATHUS CIOXKHOTO JKU3HEHHOTO pEIICHUS O
Oyay1ei npodeccuu B IPOUTPHIBAHUM OTIEIbHBIX OllEpaluii;
- pacmMpeHue 3HaHui 1o Onooruu, 00X, PU3NKe, XMMUH, HHPOPMATHKE, Teorpaduu, MaTeMaTHKe.
- pPa3BUTHE OPraHU3aTOPCKUX CIIOCOOHOCTEH, yMEHHUs paboTaTh B KOJJIEKTUBE;
- (opMupoBaHHE YCIOBUH I NPOSBICHHUS M PA3BUTUS HMHIUBHIYaJbHBIX CIOCOOHOCTEH, AaKTHBHOM
JKU3HEHHOM MO3ULINY;
Yuyacrauku Ksecra
K yuactuto B KBecte npurnamatorcs yuamuecs rpynmsl «Jlaboparopiuym»
Kaxxnplii yuacTHUK MOKET IIPUHATH yyacThe B KBecTe HCKIIIOUNTENBHO B cocTaBe KoMauabl. K
Y4aCTHIO JOIYCKAKTCs KOMAH/IbI B KOJIMYECTBE J10 5 YEJIOBEK OT KaXJAOW IPYIIIIHI.
YcaoBus yyacrus
VyactHukn KBecta o00s3aHBI NPOWTHM HMHCTPYKTaX A0 Hadana urpel. O NpOXOXKICHUU
MHCTPYKTaXka YYaCTHMKM KOMAaHJl PaclMCHIBAIOTCS B CHELUUAIBHBIX INPOTOKONax Xtopu. Ha
Ka)X/IOM KOHTPOJIbHOM 3TaIle KOMaH/a J0JKHA OBITh B TIOJTHOM COCTaBe.
OTBeT Ha 3Tamax WUrpbl NPUHUMAETCS OT HECKOJbKUX 4WIEHOB KOMaHIbl. B ciiyuae BbiOOpa
[JIABHOTO BBICTYNAIOUIET0 KOMaHJAE HaduciaseTcss 2 JONOJHUTENbHBIX OaiioB. Ecnu
JIOTIOJIHATENIbHBIE apryMEHThl YYaCTHHUKOB COTIJIACOBAHBI, TO KaXKIOMY IPHUCYXAAETCA IO
JOTIOJIHUTENbHOMY Oayimy. Ilpu OZHOBpEMEHHOM BBICTYIUIEHHH HECKOJBKMX YYaCTHUKOB
KOMaHJle Hayucisercs mrpad B 1 MUHYTY 110 KaKJOMY CIIy4ar0 HapyILEeHHs.
VYyactue B urpe noapazymeBaeT coryacue ¢ npaBwiamMu KBecTa, y4acTHHKM HECYT JIMUYHYIO
OTBETCTBEHHOCTH 3a CBOIO O€30I11aCHOCTh U 3[J0POBbE BO BpeMs IpoBeaeHus Ksecra.
ITPABUJIA KBECT-UI'PbI
1. OcHoBHbIE MOHATHUS, HCTIOTB3YyeMble B KBecT-urpe:
* Hrpa — »53TO 1OCIENOBATENBHOCTh JTAllOB, COCTOSALIMX M3 HECKOJBKUX 3aJaHuM,
COIIPOBOXKAAIOIINXCS MMOJCKA3KaMU. 3a/laHN€ CYUTAETCS BBIIIOJHEHHBIM, €CIIM YYaCTHHUK UTPHI B
pe3yibTaTe peleHus 3aJaHNs MOJy4nII KIF0U-T1apoJlb.
» Komannia — o0beinHeHe HECKOIbKUX YYaCTHUKOB.
* Kanuran komMaHabl — Yy4YacTHHUK, CO3/aBIIMH KOMAaHJy W NPEICTaBISIIOIIMN HHTEPECHI
YYaCTHHUKOB KoMaH/ibl niepes; OprannzaropoM. Kanutan MoXXeT MPUIIIACUTh B KOMaHAY J1I000ro
y4acTHHKA.
* 3ajaHue — OJIMH YpOBEHb 3Tala WIpbl, 3arajka WM JAEHUCTBHE, KOTOpOe HEOOXOIUMO
BBITIOJTHUTH, YTOOBI TPOWUTH YPOBEHb.
* [IpyHIMN paBHBIX yCIOBMI O3Ha4yaeT, YTO BCE YYACTHMKHU HA MPOTsHKEHUM Bcel KBecT-urpsl
o0jasaloT OJMHAKOBBIM 00BbEMOM HHGOpPMAIMM M HAXOIATCA B PABHOM IIOJIOKEHUU IIpU
IPOXOKAEHUM 3anaHuil KsecT-urpbl. JlaHHBIM NpUHIMI SBISETCS HEOTHEMIIEMBIM IIPH
MOJATroTOBKE M npoBeaeHun Keect-urper Opranuzatopom.
2. Urpa Bkiro4aeT B ce0s ABMKEHUE I10 CIOKETY, B KOTOPOM 0003HAYEHbI UTPOBBIE 3aJaHUSI.
3. Ha crapte Bce KOMaH/bl OJJHOBPEMEHHO MOJIYYAIOT KaPTYy-CXEMY JIBIKEHHSI IO CIOXKETY, TI0
KOTOpPOMY JOJKHA OyJeT, Ipoiiin KoMaHaa K cBoel nmobee.
4. B pamkax UTpoBOro 3aJaHHsi KOMaHAe HEOOXOIMMO HaOpaTh MaKCHUMAaJbHOE KOJIMYECTBO
0aJUIOB 3a CYET yyacTHs BCEX U apryMEHTAIlUN CBOMX PELICHUH.
5. [loGeaurenem KBecT-Urpbl CTaHOBUTCS KOMaH[a, KOTOpas MPOHAET BCIO UTPY MaKCUMaIbHO
OBICTPO, BEPHO M apryMEHTHPOBAHO OTBETUT Ha BCE BOIMPOCHI, BHIIIOJHUT BCE MPEIOKEHHBIE
3aanus 1 HabepeT O0IbIee KOJIMIECTBO OAIIIOB.
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MapuipytHsiii uct Nel

JTanbl KBEcTa

Bamner
(0-5)

OkHa Ha ceBep — XO35IMH TaM €CTh
1 undopmarum He epedecTb.
B Hem nmaytuHOM Bce 3apociio,
«OKHa» TaM €CTh AAJIEKO HE OJIHO!

C IIOMOIIBIO KIIaBHATYPbI C,Z[CJIaI;'ITe MEPEBOJ U ITOJIYUYHUTC HA3BaHUEC IIPEAMETA

bjkjubz

1,349

[TepeBepHUTE CIIOBO TakK, YTOOBI MOJYYHIIOCH HA3BaHUE MTPEIMETa
Sudaproer

OTraz[aﬁTe Ha3BaHHe KaOuHeTa KOTOPOC CUJAUT B TCMHHIIC

C1Q
KIR[X
XA

Otranaiite yueHoro!
EMy npunauiexar Tpu 3aK0OHa, HA3BaHHbBIE
€ro Jke UMEHEM.

[ToncraBbTe BMECTO (P OYKBBI, KAK OHU CTOAT B aji()aBUTHOM IOPSIJIKE U
y3HaiiTe, B KaKoi KaOMHET UJITH JaJIblIe:
14,1,20,6,14,1,20,10,12,1

MapmipyTHslii aucT No2

Jransl KBECTa

bamel

(0-5)

KopHu, CyMMBI, yMHOXKEHBS,
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JlemaeM MbI BBIYHCIICHBS.
[Tonckaxute MHE, IPY3b4,
Yro 3a nmpeaMeT MOH CKpPBIBAIOT CJIoBa?

[ToncraBbTe BMeCTO UG OYKBBI, KAK OHH CTOAT B aji()aBUTHOM IMOPSIJIKE U

y3HalTe, B KAKOW KaOWHET UITH JaJIblIie:
10,15,22,16,18,14,1,20,10,12,1

C nomomnipo KJI1aBHaTyphl ClieaiTe NEPEBO] U NOJyUYUTE Ha3BAaHUE MpEIMETa
Utjuhfabz

7

[lepeBepHHTE CIOBO TaK, YTOOBI MOJTYYHIIOCH HA3BAHUE TIPEIMETA
Axuzud

OtranaiiTe Ha3BaHUE KaOWHETA KOTOPOE CHJIUT B TEMHHUIIC

OIAIO
el
C

01>

Otranaiite yueHoro!
Co3zan nepuoanuecKyro TaOIUIly XUMAYECKHUX
3JIEMEHTOB.

MapmpyTtHsiii ucT Ne 3

DTarel KBeCcTa

bamier

(0-5)

Bcenbiky, 1p1v, cusiHue,

Bort 310 uyno-3HaHus.

VYuurens Bce CMEIIAET,
DKCrepuMEHTaMH Hac Pa3BJIEKaeT
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[ToacraBeTe BMecTO b p OYKBBI, KaK OHU CTOAT B alI()aBUTHOM TIOPSJIKE U Y3HANUTE,

B KaKOI KaOMHET UATH JaJIbIIIE:
16,2,8

C IIOMOIIBIO KJIaBUATYPbI cnenaﬁTe IMEPCBOJ U ITOJIYUYUTC HA3BaHUEC IIPEAMETA

Abpbrf

[TepeBepHUTE CIIOBO TaK, YTOOBI MOJIYYHIIOCH HA3BaHUE MTPEMETa
Sluromoun0d

OTranaﬁTe Ha3BaHHe KabuHeTa KOTOpPOC CUIUT B TCMHHIIC

T
A
M

CoBepini 3aJOKyMEHTUPOBAHHOE
MyTelecTBUE B AMEpUKY.

MapupyTtHsiii auct Ne 4

Jransl KBECTa

bamier
(0-5)

371ech Hay4dar Hac criacaThCs,
PuckoBatb u He OOSTHCS

N yKpbITBCS OT Cl1y4alHbIX
Cutyauuii ype3BblyaitHbIX !

IToncraBbTe BMecTo UG p OYKBbI, KaK OHU CTOST B aJ(paBUTHOM MOPSAKE U

y3HaiiTe, B KaKOW KaOWHET WITH JaJIbIIe:
23,10,14,10,33
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335

[TepeBepHUTE CIIOBO TaK, YTOOBI MOTYYHIIOCH HA3BaHUE MTPEIMETA
AxutampohHHU

C ITOMOIIIBKO KJ'IaBI/IaTypI)I cnenaﬁTe nepeBoz[ nu HOJ'Iy‘II/ITe Ha3BaHHUC HpC,Z[MCTa
Vntvinbrf

OTFa,I[afITC Ha3BaHHE KaOuHeTa KOTOPOC€ CUAUT B TECMHHIIC

) 1D

kall%

Ortrapnaiite yuenoro! IlepBblii, KTo
BBIJIBUHYJ 1 000CHOBAJI CBOE
MPEATNONI0KEHUE 00 IBOIIOIIUU U
TOM, 4TO BCE )KUBBIC OPTaHU3MBI, TaK
WM MHAYE, UMCIOT B CBOMX KOPHSX
O0IIKX MPEIKOB.

MapupyTtHsiii muct Ne 5

Jrarnsl KBECTa

bamel
(0-5)

3/1ech BBIyYUM MBI BCE [IBETOYKH,
A TaxXe JIUCTUKOB CTPYKTYDPY.
Yro 3a npeameT, OTBEThTE, JETH,
W3yuaeT pacTUTENBHYIO KYIbTYPY?

[ToncraBbTe BMecTo 1 p OYKBBI, KaK OHU CTOST B aji)aBUTHOM MOPSAKE U

y3HaiiTe, B KaKOW KaOWHET WITH JaJIbIIe:
46,16,4,17,1,22,10,33

[lepeBepHHTE CIOBO TaK, YTOOBI MOJIYUHIOCH HA3BAHKE TPEIMETA
Koo
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OnauH U3 co3marenen
1 aKIHOHEP
xommanuu Microsoft.

=

clenanTe MEPCBOJ U IMOJYYHUTC HA3BAHUC IIPCAMETA

[bvbz

C nomomibo KI1aBHATypPbl

Ortranaiite Ha3BaHUe KaOMHETA KOTOPOE CUINUT B TEMHHUILIE

MapmipyTtHbiit 1uct Ne 6

Jrarnsl KBECTa

bamer

(0-5)

MBI Ha ypoKe 3TOM YEPTUM KOHTYPHBIE KapThl,
A Take U3y4yaeM paKkeTbl U KOMETHI.

MBI 3HaeM, 4TO TaKOE OKEAHbI

W 3HaeM, Kak yCTPOEHBI BYJIKaHbI

IToncraBbTe BMecTo UG p OYKBbI, KaK OHU CTOSIT B aJ(paBUTHOM MOPSAKE U

y3HaiiTe, B KaKoW KaOWHET UITH JaJIbIIIe:
22,10,9,10,12,1
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https://ru.wikipedia.org/wiki/Microsoft

ABTOp MU3BECTHON TEOPEMBI: KBaAPAT TMIOTEHY3bI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA PABHSETCS CyMMeE
KBaJpaTOB KaTETOB.

[TepeBepHHUTE CIIOBO TaK, YTOOBI MOTYYHIIOCH HA3BAaHUE ITPEIMETA
SInmux

OTraz[aﬁTe Ha3BaHHe KaOuHeTa KOTOPOC CUJAUT B TCMHHIIC

@,
ST
AIMI A

I

C IMOMOIIBIO KJIABUATYPbI clenanTte MEpCBOJ U MOJIYUYUTC HA3BAHUC IIPCAMETA

)

MapmipyTtHbiit uct Ne 7

Jranel KBeCcTa

bamer

(0-5)

Ha »tux YpoOKax HCCICAYIOTCA H TMPAKTHKYHOTCA AKTHUBHBLIC ABHUIKCHUA. 3a

nafgeHueM Beernaa uaet [lodena. Y3naiite HyxHbiii Bam KaOuner!

[TepeBepHUTE CTIOBO TaK, YTOOBI MOTYYHIIOCH HA3BaHHE MIPEIMETA
Axutameram

[ToncraBbTe BMECTO UG OYKBBI, KAK OHH CTOAT B aji()aBUTHOM IMOPSIJIKE U
y3HaiiTe, B Kakoi KaOMHET UJITH JlalIblIe:
2,10,16,13,16,4,10,33

Otrapmaiite Ha3BaHNE KaOMHETa KOTOPOE CUIUT B TEMHHUIIC
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POCCUICKHUI MOJIUTHYECKUIA
JiesiTellb, FeHepal apMUU, MUHUCT]
00opons! Poccuiickoit deneparuu

P

Jlnst 9ero ke ATOT SAIuK?
OH B ce0s 6ymary Tauur, 1
ceifyac ke OyKBBI, TOUKH,

3anAThle — CTPOUYKA K CTPOUKE.

Hamneuartaer kapTuHKY

JloBkuii mactep
CTpyHHBIH ...
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OtBeTsl
OU3HNKA
1. Ha»sTux ypokax UCCIENYIOTCS U IPAKTUKYIOTCS aKTUBHBIE ABUKEHMSL. 3a NaJieHUEM
Bceraa uzet [loGena. Y3uaiite HyxHbli Bam KaOunet! (pusmka)
2. dwusumka- 22,10,9,10,12,1
Abpbrf (pusuka)

w

333

N=A

mackKaJib

5. Axusud (PU3UKA)
6.

7.eMy MpHHAAJICKAT TPU 3aKOHA, Ha3BaHHBIE €T0 K€ UMEHEM
(pusuka)

49



NH®OPMATHUKA
1. OxHa Ha ceBep — XO34HMH TaM €CTh
W urdopmanum He nepedecTb.
B Hem nmayTuHOI1 BCce 3apocio,
«OKHa» TaM ecTb J1aJIeKO HE OTHO!
(uHpOpMATHKA)
2. Wndopmaruka -10,15,22,16,18,14,1,20,10,12,1

32

3. KOMIIbIOTEP
4. Axurampo¢nu (MHpopmaTuKa)

CDOV\
M| A

OJIMH U3 co3aarelneii u akiuonep kommanuu Microsoft - busn [eiirc.

5.

6. IlepBoe cioBO B pupo/ie ObIBacT
7. AxurtampodHu (MHpOpMaTHKA)
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BUOJIOTUA

1. 3nech BelyuMM MBI BCE LIBETOUKH,
A TaKxe JIMCTUKOB CTPYKTYPY.
Yro 3a npeameT, OTBEThTE, ACTH,
N3ydaeT paCTUTENBbHYIO KYJIbTYpPY?
(buonorus)

2. bwuonormnsa - 2,10,16,13,16,4,10,33

3. ,bjkjubz (buonorus)

J=®

4

: dboTocuHTE3
5. Suronou6 (6uomnorus)

gl
N
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XUMUA

1. Bcnbimku, 16IM, CUSTHUEC,
Bot 310 uyno-3Hanus.
VYuuTtens Bce cMeIIacT,
DKCIepuMeHTaMH1 HaC pa3BJICKaeT.
(Xummwst)

2. Xwumus- 23,10,14,10,33

3. [bvbz (xumwus)

4. MEHJIEJICEB

CO3/1aHUE NEPUOTNUECKOM TaOINIBI XUMHUUECKUX 3JIEMEHTOB.
(xummust)
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MATEMATHUKA

1. Kopnu, cymMMBI, yMHOXKEHBS,
Jlenaem Mbl BBIUHCIIEHBSI.
Ilonckaxure MHE, 1pY3bs,
UYro 3a npeAMET MOU CKPBIBAIOT CJIOBA?
(Maremaruka)
2. Maremaruka- 14,1,20,6,14,1,20,10,12,1
3. Vintvfnbrf (maremaruxka) 7

3HaMEHaTeNb
5. AxuTtameram (MaTeMaTHKa)

e T
A
. TIAIM

7. aBTOpP HU3BECTHOU TCOPCMbI: KBaJIpaT T'MIOTCHY3LI MTPAMOYT'OJIBHOT'O TPEYTI'OJIbHUKA
PaBHACTCA CYMMC KBaApPaTOB KAaTCTOB.

— =P
<




EOPTA®UA
1. MbI Ha ypOKe 3TOM YepTUM KOHTYpPHBIE KapThl,
A Tarke u3y4aeMm paKeThl U KOMETHI.
Mgl 3HaeM, 94TO TaKOE OKEaHbI
U 3HaeM, KaK yCTPOCHBI BYJIKAHBI
Ortser: ['eorpadus
2..I'eorpadus- 4,6,16,4,17,1,22,10,33
3. Utjuhfabz (reorpaduist)
4. reorpadus

5. SAudaproer (reorpadusi)

A
a1
E

P
T
70
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1. 3nech HayyaT HaC cacaThCs,
PuckoBath 1 He OOSATHCS

N yKpbITBCS OT CaydaiHbIX
Curyauuii ype3BblYaiHbIX !
OtBet: OBX

ObX

CQ1b
KIHILX
XIAlY

Opakyanus (ObX)

POCCHICKHN IOJIUTUYECKHUM eATENb, TEHEPAIl aDMUU, MUHHUCTP
ob6opons! Poccuiickoii @eneparuu
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JIuer AMarHocTUKU ypoBHA ¢GOPMHUPOBAHHOCTH
NPAKTHYECKUX M TEOPETHYECKUX HABBIKOB
Yuebuniii rog 2025-2026 r.
Kpyxok «JIaboparopuym».

Ne o U Pazn Kpurepuu
ydamerocst el ATTecranus
/Tema Teopus IIpakTuka
= = YpoBenb
L] L
>§ g = JE é = YCBOCHUS
< A = £ g = NPOrpaMMH
2 s 2. z s 2. r
= 2 © = 2 @ MaTepHaJia
N =
1.
2.
3.
4.
S.




CiioBaphb cnenuajJbHbIX TEPMHHOB € MOSICHEHUSIMH
IJIOCCAPUN
Abmuorene3 (0T a - 03HavarloIIee OTPUIIAHUE, OUO... H ... 2eHe3) - 00pa30BaHNE OUOIOTUYECKUX CTPYKTYP
BHE opranu3Mma 0e3 yyacTusi pepMEHTOB; OJTHA U3 COBPEMEHHBIX I'MIIOTE3 MIPOUCXOKICHUS HCUHU W3
HEXHUBOTO (KOCHOTO BEIIECTBA).

Aouorudeckue (PakTopbl - (HAKTOPbl HEOPTraHWYECKOH, WM HEXKHWBOW, Cpeabl B TPYIIE
IKOJIOTHYECKUX (PaKTOPOB aIANTAIMH, TEHCTBYIOIINX CPEeId OMOJIOTMYECKUX BUIOB U UX COOOIIECTB,
MOApa3ICIAIONINeCs] Ha KIMMaThyeckue (CBET, TeMIlepaTypa BO3/lyXa, BOJAbBI, IMOYBBI, BIAXHOCTD,
BETEP), HIOYBEHHO-TPYHTOBBIE, TONOrpaduuecKre, OKCaHMUECKHUEe U BO3ACHCTBUS OTHSL.

ABTOTpPOdBI - KIETKM WM OPraHU3Mbl, CHHTE3UPYIOIIME W3 HEOPraHMYECKUX BEIIECTB (BO/IBI,
YIJIEKHCIIOTO Tra3a, COSJAMHEHHH a30Ta) Bce HEOOXOIMMBbIE /sl HUX OpPraHWYEeCKHE BEUIeCTBa,
UCIOJNB3YS JUIsl 3TOro (DOTOCHHTE3 WIIM SHEPrui0 XMMHUYECKHX peakiuil. Bce 3eneHble pacteHus u
BOJIOPOCIIH UCIIONB3YIOT (POTOCUHTES.

AjanTauMsi - NPUCHOCOOJEHUE KUBBIX OPraHU3MOB M HMX Tpynn (MOMYJSIU) K MEHSIOIUMCS
YCIIOBHSIM HX CYIIECTBOBaHUS. AJANTalds MOXET MPOSBISATHCS HA YPOBHE KJIETOK, HAa YPOBHE
COCYIIIECTBOBAHMSI XUIIHUKOB M UX KEPTB, HA YPOBHE MOIMYJISIIIUH - K YCIOBUSIM CTpecca.

AnautuBHOCTh (oT mar. additivus - mpuOaBisiemblid, TPHOABJICHHBIH) - CBOWCTBO HEKOTOPBIX
GUBHYECKUX ¥ TEOMETPUYCCKUX BEIIMYMH, COCTOSAINIEE B TOM, UYTO 3HAYCHHE BCIMYHHEI,
COOTBETCTBYIOIIEE IIEIOMY OOBEKTY, PABHO CyMME 3HAYCHHI BEJTMYNH, COOTBETCTBYIOIIMX €TI0 YaCTIM
npu JII000M pa3dueHur 00beKTa Ha YyacTh. TaKuMH CBOMCTBAMHM O0JIQJIAIOT JUTHHBI JIMHUH, ILIOIAIA
MIOBEPXHOCTEH, 00BEMBI TEJ, Macca U BeC Tela.

AZIPOHBI - 3JIEeMEHTapHbIE YaCTHULIbI, COCTOSIINE U3 KBAPKOB, KOTOPBIE YYACTBYIOT B CUJIbHBIX SIIEPHBIX
B3aUMOJICHCTBUAX. DTO OOsblIas 4acTh MHpa 3JIEMEHTapHBIX YacTUll, JAPYryl0, MEHbBIIYI0 4acTh
00pasyroT JICMITOHBI.

Aaneas (ot rpeu. allelon - apyr apyra, B3aumMHO) (MHa4e ayuieIoMopd WIM ajuIeNbHbIN I'eH), OJUH
U3 mapbl (WIM HECKOJIbKMX) TEHOB, ONPENCNAIOIIMX pa3BUTUE TOrO WJIM HMHOrO IpU3HAKa;
aJlbTepHAaTHBHAsI (popMa OJJHOT'O U TOTO K€ I'eHa, IPUBHECEHHOT0 OAHUM U3 poauTeneil. Xpomocoma
MOJXET COJIepkKaTh TOJIBKO OAMH ajuledb Kakoro-iubo reHa. HekoTopble TI'eHbl MOTYT HMMETh
MHO>KE€CTBEHHBIE aJJIEJIH, HAl[PUMEpP T'€HbI, KOTOPbIE ONPEENISIOT IPYIIY KPOBU YEJIOBEKA.

AJIbTEPHATHBHBI CIVIAHiCHHI - BHYTPHUKJIETOYHBIH mpouecc oOpabotku wmarpuuHoil PHK
OETKOBBIMH SH3UMaMM B pe3yJibTaTe KOTOPOTO W3 HEe BBIPE3AOTCS OTJIENbHBIE YYacTKU. ITO
IIPUBOAUT K IOSIBJICHUIO MHOTHX BapHaHTOB «3penoi» MarpuuHod PHK, ompenensromenn cocras
0enKoB, OJUIeKAINX CUHTE3Y Ha pubocome.

9. AMMHOKHCIOTBI - XUMHUYECKUE COEIUHEHNs, 00mas GopMyaa KOTOPBIX

npeJcTaBieHa Ha pUCyHKe. Pagukanom MoxeT ObITh aTOM BOJIOPO/1a KaK B IITMIIMHE
. (moka3aHOM Ha PUCYHKE), UJI O0Jiee CII0KHOE MOJIEKYJIIpHOE coeAuHenue. 3
npuMepHo 60 TpupoTHBIX
aMHHOKHUCIIOT 0K0JI0 20 CiTy’KaT COCTaBHBIMU 3BEHBSIMH LIENIEH OEITKOBBIX MOJIEKYIT
(OeskoB), BXOJSIIMX B COCTAB OPraHU3Ma YeJIOBeKa.

10. Anajiorusi - COOTBETCTBHE, CXOJCTBO SBIEHUMA, IPOIECCOB, MPEIMETOB, B
HEKOTOPBIX (He 00s13aTeIbHO BCEX ) CBOIMCTBAX, 3aKOHOMEpHOCTIX. HayuHblit MeTox
CH C@E YMO3aKJIFOUECHHH 110 aHAJIOTHH - 3TO MEPEHOC 3HAHMUK U3 00JIee N3y4eHHOM 00acTH
Ha MEHEeEe M3YYEHHYI0, Ha OCHOBAaHHWHU CXOJICTBA IO CYIIECTBEHHBIM CBOICTBaM U KauecTBam. He
SBIISIETCS CTPOTUM JIOKa3aTeIbCTBOM.
11.  Amna’poObl, aHa>pOOHEIE OPraHM3MBI, AHAYPOOHOHTHI, AHOKCUOMOHTHI (OT Iped. ana -
0o0paTHO, Ha3aJ, MPOTHB U AT - BO3/yX) - OPTaHU3M, CIIOCOOHBIN KUTh B OECKUCIOPOAHOM
cpeze; 3Ta COCOOHOCTh Ha3bIBAETCS aHAIPOOMO30M M OTHOCUTCS K OaKTepHsiM, HEKOTOPBIM
YepBSIM U MOJUTIOCKaM (TIPOTHUBOMOIOKHOCTD - a3pO0BI).

NH3

12.
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14.

12. AuTHYACTHIA, AHTHYACTHUIBI - «IBOWHANIKA» OOBIYHBIX MHKPOYACTHUI. VMIMEIOT OJMHAKOBYIO C
v/ 4acTULIaMU Maccy, CIIMH, BPEMsI KU3HU, HO OTJIMYAIOTCA 3HAKOM 3JIEKTPHYECKOIO

3apsiga. B MarHuTHOM TOJi€ ABUXKYTCS B IPOTHBOIIOJIOXKHBIX HarpabiieHusix. Ha

PUCYHKE TOJIbKO CUMMETPUYHBIE «YChbl» (Camble MpaBble) MMOKA3bIBAIOT POXKACHUE

napbl TEKTPOH - MO3UTPOH. CUMMETpHst 00yCIOBIICHA OJIMHAKOBOM Maccon

«OIM3HETIOBY.

13. AnTtpomnoreHe3 (ot rped. anthropos - 4emoBek u TeHe3) - MPoIEecc UCTOPUKO-

9BOJIIOLIMOHHOTO (OPMHUPOBAHUS (PU3UYECKOTrO0 THUIA YEJOBEKA, MEPBOHAYAIBHOIO PA3BUTHUS €ro

TPYAOBOW AEATENBHOCTH, peUr. YUeHHE 00 aHTPONOTEHE3E - pa3/iesl aHTPOIIOJIOTHH.

Apeau (OT JIaT. area - miIouab, IPOCTPAHCTBO) - 00IACTh PACIPOCTPAHEHUS HA 36MHON ITOBEPXHOCTH

(B TOM 4HCIIe B MIPOCTPAHCTBE BOJIM3H TOM MOBEPXHOCTH) KAKOT0-JIMOO sSBIEHUsA(i1), T€X MM WHBIX

BUJIOB )KMBOTHBIX, PACTEHUH, ITUL], HACEKOMBIX, IT0JIE3HBIX UCKOIIAEMbIX U T. II.

15. AcCUMMeTpPHsl - OTCYTCTBUE CHUMMETpPHH. ACHMMETpUYHas (urypa He HMMeeT HHKaKUX

9JIEMEHTOB CHUMMETPHUH, T. €. HE MOXET COBMEIAThCsl C COOO0H HHMKaKMMM OIepaluy CHUMMETPHH,
KPOMEEIMHUYHON omepanuu -(GpopMaibHON omepanuu ocTaBieHuss ¢urypsl Ha wmecre. I[Ipumepom
aCUMMETPUYHBIX (PUTYp MOXKET CIIY>)KUTh  pyKa uesioBeka. Beskast

16.

17.

18.

19.

20.

acUMMeTpuy4Has (urypa Moxer ObITh OCTPOEHA B ABYX MOAM(UKALUAX - IPABOH U JIEBOH, IIPU 3TOM

HEeT HUKAKOro abCOJIIOTHOIO KpUTEPUS Ul OTJIIMYMSI IPABU3HBI OT JIEBU3HBI, 3HAYEHHUE UIPACT IPUHATAS

YCIIOBHOCTb.

ATOMM3M (aTOMHOE y4yeHHEe, aTOMHCTHKA) - YUEHHE O TOM, uTo (cornacHo JleBkummy, JleMoKpuTy u
OnuKypy) Bce BElIH, B T. Y. 1yIlla, COCTOST U3 CAMOCTOSITENIbHBIX (JUCKPETHBIX) AIIEMEHTOB (aTOMOB)
U YTO BCE COBEPLIAIONIEECS] OCHOBBIBAECTCS HA NEPEMEILEHUH, COCIUHEHUU U PA3bEIUHEHUHN 3THX
AIIEMEHTOB. YKa3aHHOE MOJIOKEeHHE 00 aToMax ¥ MO Ceil IeHb FOCMOJCTBYET B BO33PEHHSIX HA MHUP U
HOPUPOY TaM, IJie JOIyCKAeTCsl MEXaHMYECKOe IOHUMaHUe IPUYMHHBIX (J€TEPMUHUCTCKHX) CBA3EH.
A3po6bI (OT Tped. aer - BO3AyX M bios - KH3HB), MHAYC OKCUOMOHTHI - OOJBIIMHCTBO KHBBIX
OpPraHU3MOB, KOTOpbIE€ MOTYT CYILIECTBOBaTb TOJIBKO HPU HAJIWYMHU CBOOOJHOTO MOJIEKYJIIPHOIO
KHUCIIOpOJia; K adpo0aM OTHOCATCS MPAKTUYECKU BCE >KMBOTHBIE M PACTEHUs, a TaKXKE MHOTHE
MHUKPOOpraHu3Msl. IIpoTHBONOI0KHOCTS - aHAIPOOBI.

Bakrepun - MUKpOCKONMYECKHE, MO0 MPEUMYILECTBY OJHOKIETOYHbIE opraHu3mbl. MMeror dopmy
HIAPOBUHYIO (KOKKH), NAJOYKOBHAHYIO (OalWiiibl), W3BUTYIO WM CIHPAIbHYI (BUOPHOHBI,
COMPWILIBI, criupoxeTsl). Hutuatele 6akrepun gocturatoT B JuinHy 0,1 MM. UrparoT o4eHb BaXKHYIO
pOJib B JKMBOM MpPHPOJE: CO3JAIOT W3 HEOPraHMYECKUX BEIIECTB - OpraHu4ecKkue (aBTOTPOQBI),
y4acTBYIOT B (DOPMHUPOBAHMM IJIOJAOPOAMS IOYB, B OOPAa30BaHUM M pa3pyLIEHUH IOJIE3HBIX
HCKOIaeMbIX, B MUIIEBAPUTEIbHBIX MPOIIECCAX B KUIIEYHUKE YETIOBEKa.

Beaku - mnonMMEpHBIE BBICOKOMOJIEKYJISIDHBIE COEQUHEHMS, IIOCTPOECHHBIE W3 3BEHBEB -
AMUHOKHUCIJIOTHBIX OCTaTKOB. B mpocThix Oenkax (MpoTenHax) OpraHu3Ma 4YejaoBeKa BCTpeyaroTcs
0K0J10 20 aMHHOKHCIIOT, OoJiee CI0XKHBIE OENKH B CBOEM COCTABE MOT'YT COZEp)KaTh U HEOEIKOBBIN
KOMIIOHEHT. benku WrparoT CTPYKTYypHYIO pPOJb (IIOCTPOCHHE TKAaHEW M HEKOTOPBIX KJIETOYHBIX
KOMITOHEHTOB) U ()yHKLIMOHAJIBHYIO POJIb (TOPMOHBI, SH3UMBI, IEPEHOCYMKHI KHCIOPOIa).

Beublii kapJuk - 3T0 3Be3/1bl ¢ MaccamMM Hopsiaka Maccel CoJlHIIAa U pagrycaMi IPUMEPHO B CTO pa3
MEHBIIMMH COJIHEYHOro. OTINYarOTCS BBICOKOW INIOTHOCTBIO IPOTOH-JEKTPOHHOM IUIa3Mbl, B
KOTOPOM DJIGKTPOHHBI KOMIIOHEHT HaXOAWUTCS B BBIPOXKJEHHOM KBAaHTOBOM COCTOSIHUH,
NPEMATCTBYIOIIEM CXKAaTHIO 3Be3/bl. MHOrue Oenble KapiWKH HaXOAATCS B LIEHTPaxX IJIaHETapHBIX
TYMaHHOCTEMN.
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21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

3L

Buocdepa - 061acTh aKTUBHOM KM3HU, OXBATHIBAIOIAs HIKHIOK YacTh aTtMocdepsl, Tuapochepy u
BEPXHIOK YacTh JuToCchepsl 3eMiau. B 6uocdepe xrBoe BEIMIECTBO U OKPYXKAIOIIasi HEOpraHUYeCKast
cpeda B3aMMOCBSI3aHBl U 00pa3ylOT WENOCTHYIO JAWHAMHYECKYI0O CHUCTeMY. B Hell coBokymHas
JESTEIbBHOCTDh KUBBIX OPraHU3MOB (B OCOOCHHOCTH - YEJIOBEKa) MPOSBISETCS KaK M€OXUMHUYECKHIA
¢axTop mIanerapHoro Macmraoa.
Buorenes3: 1) mpoiecc BO3HUKHOBEHHUS JKMBOI'O M3 HEKMBOTO B IIPOLIECCE SBOIOLUM 3eMid; 2)
o0pa3oBaHNE OPraHUYECKUX COCAMHEHUH KUBBIMH OpraHu3MamH; 3) B IIHPOKOM CMBICTE
SMIIUPHUUECKOE 0000IIeHNE, YTBEPHKIAIOIIIEE, YTO BCE KUBOE MPOUCXOIUT TOIBKO OT JKHUBOTO.
Buoreocdepa - 060s10uka 3eMHOrO0 11apa (4acth 6uochepsl), B KOTOPO CKOHIICHTPUPOBAHA OCHOBHAS
Macca *HBOTr0 BEIIECTBA IUIAHETHI; PACIIONIOKEeHA HAa KOHTAKTE IOBEPXHOCTH JIUTOC(EPHI, IPU3EMHOTO
1051 atMoc(ephbl U BEPXHUX CIIOEB THAPOCHEPHI.
Buom (oT biome - COBOKYNMHOCTH):1) codeTaHHe BHJIOB >KHMBOTO M OKPYKAIOIIEH WX CpEIbl,
COCTaBIIAAIONIEE IKOCUCHeMY TeorpadudecKoil 30HBI WIIM CEKTOpa MPUPOJHOrO Mosica (Hampumep
CTEMH, MMYCTHIHMU); 2)COBOKYITHOCTb BUIOB KUBOTHBIX U PACTEHHI, COCTABIIAIOIINX KHUBOE HACEICHUE
K.-JI. pETHOHA, TEPPUTOPHH JH000H pa3MepHOCTH.
Buota (ot rpeu. biote - xu3Hb): 1) HCTOPUUECKH CIIOKHUBILASICS COBOKYITHOCTb PACTEHUI U JKUBOTHBIX
Ha ONPEJCIICHHON TEPPUTOPHH, B OTIIMYHE OT MOHSATUH OMOIIeH03, OMOM OMOTa HE TOJpa3yMeBacT
9KOJIOTHUECKHUX CBSI3eH MEXIy BHJIAMU; 2) COBOKYIMHOCTh OPTaHM3MOB, HACENSIOMIUX K.-JI. TPOU3-
BOJILHO BBIOPAHHBIA PErHOH, BHE 3aBHCUMOCTH OT (DYHKIIMOHAIBHOW M MCTOPHYECKOW CBSI3U MEKIY
HUMU; 3) 1100ast COBOKYITHOCTb JKMBBIX OpraHM3MOB (O0MOTa CKaJ, Jieca, CTENu U JIp.).
bBuoneHo3 - COBOKYNIHOCTb JKMBOW IPUPOJBI: PACTEHHM, HACEKOMBIX, >KMBOTHBIX, HACEIAIOLIMX
JaHHYI0 TeorpaduyecKyr0 H KIMMaTH4YeCKyl 00JacTh, C YCTAaHOBUBIIMMHUCS B3aUMHBIMU
OTHOIICHUSIMH U TIPUCIIOCOOUBIIHMECS K YCIOBUSAM OKPYKAIOIIEH CPEeIbI.
Budypkanus, B nepeBoie 03HauaeT pa3ABOCHHE - B JUHAMHUKE HETMHEHHBIX MPOIIECCOB MPOSBISAETCS
KaK TOSIBJICHUE BMECTO OJHOTO YPOBHS, XapaKTEPU3YIOIIEr0 COCTOSIHUE CHCTEMBI, IBYX ypoBHe#. Ha
MOCIEAYIONUX IlIaraXx BO BPEMEHHU CHUCTEMa IOMEPEMEHHO MepeXoAuT ¢ 0oyiee HU3KOTO YpOBHS Ha
Oosiee BHICOKHI M 00paTHO. [IpH pocTe BENWYHMHBI YIIPABISAIONIETO MapaMeTpa, KaXAblil U3 ypOBHEH
BHOBb pazlieisieTcs Ha JBa, B MOMEHT JOCTHI)KEHHS KPUTHUYECKOTO 3HAUEHUS YIPAaBISIOLIETO
napaMmerpa U Tak jajiee.
Bakyym (ot nat. vaccuum - myctoTta): 1) mycToe NpocTpaHCTBO, B KOTOPOM OTCYTCTBYIOT peajbHble
YaCTHUIIBI, OJTHAKO B HEM MOTYT CYIIIECTBOBATh TPAaBUTALIMOHHOE, SJIEKTPOMAarHUTHOE U JIp. (pU3muecKue
10JIs1; 2) COCTOSIHUE B HEKOTOPOM 00beMe, B KOTOPOM HaXOAUTCS Ta3000pa3HOe BEIECTBO IPU OYEHb
MaJlbIX JIaBJICHUSX; 3) B KBAHTOBOW TEOPHUH OISl - OCHOBHOE, HAMHU3IIIEE YHEPTETHYECKOE COCTOSHHE
KBAaHTOBOT'O I10JIsA, IPH KOTOPOM CpEHEE YHUCIIO YACTUIL (KBAHTOB IOJIS1) PABHO HYJIIO, HO B HEM MOXET
NPOUCXOIUTh BHUPTYAIbHOE PpOXKIACHWE BUPTYaJbHBIX YACTHIl B COOTBETCTBHHM C 3aKOHOM
HKBUBAJIEHTHOCTH SHEPTUU U Macchl A. DUHIITENHHA.
Bua: 1) B jormueckoM CMbICE - TIOHSATHE, KOTOpOe 00pa3yercsl MOCPEACTBOM BBIIEICHUS OOIINX
MPU3HAKOB B HWHAMBUAYAJIbHBIX MOHATHUSX M CaMO HMMEeT OOllue NpHU3HAKh C JAp. BUIOBBIMHU
MOHSTUSIMM; U3 TIOHATHUS BUAA MOXKET OBITh 00pa30BaHoO elie 60see MMPOKOE MOHATHE -[TIOHSATHE POAA;
2) B OMOJIOTHH - OOIIHOCTh POJICTBEHHBIX MEXAY COOON MHAMBHUIOB, U3BECTHBIC MIPH3HAKU KOTOPBIX,
OCTaIOIMECs! OTHOCUTEIbHO HEM3MEHHBIMH, COBIA/Ial0T. 3/1€Ch BUJL - 3TO KaU€CTBEHHO 000CO0IeHHAs
¢dopma KHBOTO BEIIECTBA,
ABJISIONIASICS OCHOBHOW €IMHUIIEN 3BOJIIOIMOHHOTIO Mpoliecca.
BupryajbHble 4YacTHIBI - TEOPETHUECKH BO3MOXKHBIE 3JIEMEHTApHBIE YACTHIIbI, HEMPEPHIBHO
BO3HHUKAIOIIME W WCYe3a IOMMEe B OYEHb KOPOTKHE, DSKCIIEPUMEHTATHHO He HaOJro1aeMsIe,
POMEXYTKH BPEMEHHU.
Bupycsl - Menpyaiiliine BHEKJIETOUHbIE 00pa30BaHMs, COCTOSIINE U3 OETKOBOM 000JI04KH (Kancuaa),
neneid IHK nimu PHK (y perpoBupycoB) u HEKOTOpPHIX ()epMEHTOB (B YAaCTHOCTU - PEBEPTPa3bl).
Brenpsisace B k1eTKy, BUpycC ocTtaBisieT B Heil cBoto JIHK, koTopas ucmnonp3yeT OMOCHHTE3UP YOI
anmapar KJIETKH JUIs CBOETO PACHIMPEHHOTO

BOCIPOM3BOJCTBA M MPOU3BOJCTBA OEIKOBON 000104KH. DEepMEHTHI CIIOCOOCTBYIOT BHEAPEHUIO
BupycHoit JIHK B cooTBeTCTBYIOIIME KAllCH Bl U BBIXOJTY 3pebIX BUPYCOB U3 KieTkH. KiteTka - X03st1H
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IIPU 3TOM, KaK MPaBUJIO, MOTHOAeT, YTO BhI3bIBAET 3a00sieBaHre opranu3moB. Kamcua Bupyca sxentoit
MO3aUKHU.
Buranu3m (ot nar. vitalis - >KM3HEHHBIN) - KOHIIEMIHMSA B OMOJOTHH, OCHOBBIBAIOIIASCS Ha SKOOBI
MPUCYTCTBYIOIIEM B OpraHu3mMe ocoOOM HeMaTepualbHOM Hayalle, HEKOTOPOU «OKM3HEHHOW CHUIe»,
HaIpaBJISIOIEH KU3HEHHBIC SIBJIICHUSI, PA3BUTUE OpraHU3Ma.
BoJsiHbI MaTepuM - TEPMUH, 3aKPEIUICHHBIN 32 BotHaMu J[eOpoiinsa. Ha ocHOBaHWM KOPIYCKYJISIPHO-
BOJIHOBOTO JyajJii3Ma MAaT€pUU OHU HMHTEPIPETUPYIOTCS KaK BOJIHBI BEPOSTHOCTH, 3a7aBacMbIe
BOJTHOBOM (pyHKITHEH.
Bcenennas - Bech CyILIECTBYIOIIMI MaTepuaibHbli MUup. Beenennas, nuzydaemast aCTpOHOMUEH, - 4aCTh
MaTepuaIbHOrO0 MHUpA, KOTOPasi TOCTYITHA HAOIIOEHUSIM aCTPOHOMUYECKUMU CPEJICTBAMU; ITY YacTh
Bcenennol yacTo Ha3pIBarOT MeTaraJakTUKOM.
I'anakruxka Mueunbiii IlyTs - Haiia 3Be3/1Has cucTeMa, BKIIKOYAKOIIasi B CBOi coctaB He meHee 100
MIIpJ 3Be3[, B ToM uuciie U ConHie co BceMH IutaHeTaMu. OTHOCUTCS K CIIMPaIbHBIM FalaKTHKaM C
nepecedeHreM (6apom). XapakTepHO OCOOCHHOCTHIO CHUPAIBHBIX TaJaKTHK SBJSIOTCS pyKaBa, B
OoJHOM U3 KoTopbix B Hamed ["amaktuke naxomurcs Connne. Lentp TanakTtuku HaxoauTcs B
HaIlpaBJIEHUU OT 3eMJIM K co3Be3auto Crpenbla.
l'anakTHKHM - TUTAaHTCKHUE 3BE3/IHBIC CKOIJICHUSI BO BCEJICHHOW, HACUUTHIBAIOIINE COTHU MUJIJTHAPI0B
3Be3[, JBUXKYIIUXCA COBMECTHO. PykaBa ramakTHK MpPeICTaBISIIOT COOOW T'MTaHTCKUE CIHpATbHbBIC
BOJIHBI B Ta30MbUIEBBIX JMCKAaX MHOTHX 3BE3JIHBIX «OCTPOBOB». B mociennue roapl 0OHApYKEHBI
MHOT'OYHUCJIEHHBIE CTOJIKHOBEHHUS U CIUSHUE FAIAKTHUK.
I'enmmodmosorus (ot rpeu. Helios - Counniie u 6uosnorust) - pa3aes OnoGU3UKHU, HCCIICAYIOLIHIA BIUSHUAES
COJTHEYHON aKTUBHOCTHM Ha 3€MHBIE OPTaHU3Mbl U UX COOOIIECTBa, BKIItoUas dyenoBeka. ColHeuHbIe
uukiael B 11,5; 88; 400 u 600 neT BIMAIOT HA MHOTHE dBOIIOIMOHHLIC U

9KOJIOTHYECKHE MPOLECChl (KPAaTKO- M JOJITOBPEMEHHBIC M3MEHEHHUS YUCICHHOCTH OPTraHU3MOB,
MEePUOIUYHOCTh DJMHUAEMHIM, O00OCTpEHHE TICUXUYECKUX PACCTPOMCTB U 3a00JieBaHUN U Jp.).
OCHOBOITOJIOKHHK T€THO0NOTIOTHH - pycckuii 6uomor A.JI. UmkeBckuil.
I'en - eauHWIIA HACIEACTBEHHOTO MaTepHasa, OTBETCTBEHHOTO 3a ()OPMHPOBAHHE KAKOTO-THOO
3JIEMEHTapHOTr0 MPU3HAKA )KMBOTO OPraHU3Ma. Y BBICIIMX OPraHU3MOB BXOJUT B COCTAB XPOMOCOM.
COBOKYIHOCTB BCEX '€HOB OpraHM3Ma COCTABIISIET €r0 FeHOTUIl. [' € HOTUI YelloBeKa COCTaBISIET OKOJIO
3000 renoB. I'en saBisgercs ydactkoM JIHK u comepXuT ompeneseHHyH TOJIBKO MJI HEro
MOCJIEI0BATENbHOCTh HYKIEOTUA0B. OTIEeNbHBIA I'eH sBJsSeTcsl 0a30i 1 cuHTe3a (B pe3ynbTare
aNbTEPHATUBHOTO CIUIaiicHra) MHOTUX OeikoB. PacmmdpoBka reHeTHUECKOTO Kofa Oblia clenaHa B
1961 r Mapmamiom Hupenbeprom.
I'eneTrnka - Hayka O HacJE€JICTBEHHOCTH M METOAax €€ n3MeHeHUs1. OCHOBBI T'€HETUKH 3aJI0KEHBI [
Mennenem u T.X. MopranoMm, 060CHOBaBIIUM XPOMOCOMHYIO TE€OPHUIO HACJIEICTBEHHOCTU. TeCcHO
CBsI3aHA C yYEHUEM 00 BOJIOIMH KUBOTO BEIECTBA HA 3eMIIe.
I'ennasi wH:KeHepusi - MEXIUCIUIUIMHAPHAS Hay4YHas IUCHUIIIMHA, CTaBAIIAas CBOCH IEIbIO
KOHCTPYHPOBAaHUE HOBBIX, HE CYIIECTBYIOLMX B IPUPOJE COUeTaHU TeHOB. OCHOBaHa Ha U3BJICYEHU U
13 KJIETOK OpraHr3Ma reHa WK TPYMIbI TeHOB U Ha MOCIEAYIOIIEM COSIMHEHNN UX CO CIIeIIMAIbHBIMU
monekymnamu JIHK (mmazmugamu), ciocoOHBIMH TPOHUKHYTH B KIIETKH APYTrOTro OpraHuimMa (TiIaBHbIM
00pa3oM MHUKpPOOPTaHW3MOB) U pa3MHOXaTbcsi B HUX. CIYXKHUT OCHOBOM COBPEMEHHBIX
OMOTEXHOJIOTHI,
I'enoMm (OT aHr. genome, Tped. genos - MPOUCXOXKACHHE): 1) COBOKYITHOCTh T'€HOB, COIEPKAILIUXCS B
OJIMHApHOM (TaruIOMHOM) Ha0Ope XPOMOCOM JaHHOW PACTUTENBHON WU JKUBOTHOW KIETKHU; 2)
COBOKYITHOCTH HACJICJICTBEHHBIX MPU3HAKOB, TOKATM30BAHHBIX B SAPE KICTKH.
I'eHoTHI - COBOKYITHOCTh BCEX HACJIEICTBEHHBIX CBOWCTB OCOOM, TOKAJIM30BAHHBIX B €€ XPOMOCOMAX;
HACJIEICTBEHHAs] OCHOBAa OpraHN3Ma, COCTaBJIEHHAs COBOKYITHOCTHIO F'€HOB (T€HOMOM) M HeSZIEPHBIX
(IMTIOIUIA3MATIIMYECKUX) W TUTACTIUAHBIX (TUIa3MOHOM) HOCHUTENed. ['@HOTHI - 3TO CIOXKHO
B3aMMOJICICTBYIOIAs] CUCTEMA HACJIEICTBEHHBIX 3a/1aTKOB, HOCUTEJb HACIEACTBEHHON NHpOpMaIiH,
nepeaBaeMoil M3 TOKOJIGHMS] B  IOKOJIEHHWE, KOHTPOJUPYIOIIMNA pa3BUTHE, CTPOCHHUE W
KU3ZHEJEATEIbHOCTh OPraHu3Ma, COBOKYITHOCTh BCEX NMPU3HAKOB OpraHu3Ma - ero (PeHOTHII.
I'enogona: 1) COBOKYITHOCTh TE€HOB (aJIeNeid) TPYMITbl 0COO0eH MOy, TPYIbl NOMYJISIIAN W
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BUJA, B Ipefenax KOTOPbIX OHM XapaKTEpU3YIOTCsS ONPEAEICHHON YacTOTOM BCTPEYaeMOCTH
(OTHOCHTENTLHOM YHCIIEHHOCTHIO); 2) BCSI COBOKYITHOCTD BHJIOB KHBBIX OPI'aHH3MOB C ITPOSIBUBIIUMUCS
Y TIOTEHIMAIbHBIMU HACJIEACTBEHHBIMH 3aaTKaMH.

I'unore3a - Hay4HOE IPENOI0KEHUE, BBIABUTaeMOe B JOpMe HayUHBIX TIOHSATHH C IIETbI0 BOCTIOIHUTD
IPOOEIIbI SMIIMPUUECKOIO TO3HAHUS WIN CBA3aTh Pa3jIMYHbIE SMIIMPUUECKHUE 3HAHUS B €JUHOE LIENOE,
100 BBIABUIaEMOE AJIs1 OOBSCHEHUS KAKOT0-TM00 sBJIEHUs], (aKTOB U TpeOyrollee IPOBEPKU Ha OIBITE
U TEOPETHYECKOTO OOOCHOBAHUS JJIsI TOTO, YTOOBI CTaTh JOCTOBEPHON HAYYHOU TEOpHUEH.

Iaroons! (ot anri. glue - kieit) - yacTHIBI TOJIS C HYJICBOH MacCoi M CIIMHOM, paBHBIM eAuHHIE. B
OTIMYUE OT (POTOHOB, MEPEHOCAT CBOMCTBO, HA3BAaHHOE LIBETOBBIM 3apsiaoM. IloaTomy mx mHOrIa
00pa3HO Ha3bIBAIOT «OKPALIEHHBIMU (OTOHAMU». [ JIFOOHBI SBISIOTCS IMEPEHOCUYHMKAMH CaMBbIX
MOIIIHBIX [IBETOBBIX CHUJI B3aUMOJICHCTBUI MEXly KBapKaMH.

I'omeocTta3 - cocTosiHHE TOABUKHOTO TUHAMUUYECKOTO PAaBHOBECHS IIPUPOIHON CUCTEMBI (B YACTHOCTH,
OTJENIbHOM KIIETKH ), HalIPaBJICHHOE Ha MAKCUMAJIbHOE OTpaHNYEHHIE BO3/ICHCTBHIA BHEUTHUX (DaKTOPOB
U CpeJibl, HA COXPAHEHUE OTHOCUTEJIBHOTO IIOCTOSHCTBA CTPYKTYPhI U pyHKIMI B cucteme. ['omeocras
pamu3yeTcsi KOMILJIEKCOM CIIOKHBIX MPHCIIOCOOUTENBHBIX PEaKIUil, peryIHpyOIX BO300OHOBICHNUE
OCHOBHBIX €€ CTPYKTYp, BELLIECTBEHHO-I)HEPI€TUUECKOr0 COCTaBa U BHYTPEHHUX CBOMCTB.

T'opMonsbl (0T rped. hormao - MpUBOXKY B ABWKCHHE, MOOYXKIAl0) - OUOJOTUYCCKH AKTHBHBIC
BEIIIECTBA, IPOYKT jKeJIe3 BHYTPEHHEH CeKpellnu, OKa3bIBAIOLIMX LIeIeHAIPaBICHHOE BO3/IEHCTBHE HA
KJIETKH, OpraHbl ¥ TKaHU OPraHM3Ma; y4acTBYIOT BO BCEX IPOLIECCAX POCTA, PA3BUTHS, PA3MHOKEHUS
U oOMeHa BelecTB. ['OpMOHBI M0 XUMHMUYECKOW CTPYKTYpe OTHOCITCA K OellkaM, MpPOU3BOJHBIM
AMUHOKUCIIOT, CTepOram, JUIUAaM U T. 1.

I'paBHUTOH - KBaHT MOJIS TATOTEHUS, UMEIOIINN HYJIEBYIO MacCy OKOs, HYJI€BOH 3JIEKTPUUECKUH 3apsij
U 1I€JIOUUCIICHHBIN CIIMH, PaBHBIN 2.

I'ymaHuTapHBIii - UMEIOIIMN OTHOIIEHHE K CO3HAHUIO YEJIOBEKAa U 4YeJIOBEYECKOMY OOILECTBY;
oOpallleHHbIii K YeJOBEUeCKOM JIMYHOCTU. Pasznuume Mexay eCTECTBEHHOHAyYHbIMH U
IYMaHUTApHBIMHM 3HAHUSMM 3aKJIH0YaeTCsl B TOM, YTO IE€PBbIE OCHOBAaHBI Ha Pa3/eIeHUU CyObeKTa
(uenoBeka) U 00bBeKTa (MPUPOABI), MPU MPEUMYIIECTBEHHOM BHUMAaHUH K OOBEKTY CO CTOPOHBI
cyObeKTa (4esIoBeKa), TOr/1a Kak BTOpble MMEIOT OTHOLLIEHUE IIPEX I BCETO K CaMOMy CyOBEKTY.
Jaiicep (ot anrn. to dice - Hape3arh KyOukamu) O€IKOBBI (hepMEHTATHBHBIN KOMILIEKC,
pazzaenstomuii 1BoiHble nienouku PHK Ha kopoTkue yuacTtku, cofepxamue 21-23 nykieorunaa (Tak
Ha3biBaeMble SIRNA), koTopeie npuHuMaroT yuactue B PHK-unrepdpepenunn.

JlapBUHCKasi TPHUAAa - TPU OCHOBHBIX MOHATUA yueHHs Y. JlapBMHa O IPOMCXOXAECHHUU BUJOB,
BBEJ/ICHHBIC B HAYKY €r0 HEMEIKUM MocieaoBareieM O. ['ekkeneM. DTo cieayromue mousaTus: 1)
HACJIEICTBEHHOCTb,

2) W3MEHYMBOCTb, 3) ECTECTBEHHBIH 0TGOP.

JIMCKPeTHOCTD - MPEPBIBHOCTD, Pa3AEIbHOCTD; B (U3UKE U XMMUU O3HAYAET 3€PHUCTOCTh CTPOEHUS
MaTepHH, €€ aTOMUCTHUYHOCTh; B OMOJIOTMM JMCKPETHOCTh HACIIEACTBEHHOCTH - 3TO BO3MOXKHOCTb
HE3aBUCUMOTI'0 HACJIEOBAHMS, Pa3BUTUS U U3MEHEHUS PA3HBIX CBOWCTB U IIPU3HAKOB OpPraHU3Ma.
JuckypcuBHbIii (0T mat. diSEUrsus - paccyxaeHue, 10BOI) -pacCyI0YHbIH, TOTHISCKUH, TOHATHIHHBIH,
OIOCPEJACTBOBAHHBIN B OTJINYME OT YyBCTBEHHOI'0, CO3E€PLATEIBHOI0, HEMOCPEACTBEHHOTO.
Judpakuus - sBIeHre oruOaHus BOJHAMH TaKUX MPEMSATCTBHMA, pa3Mepbl KOTOPBIX COMTOCTABUMEI C
JUIMHOW BOJIHBI. XapaKTEpPHOE CBOMCTBO HE TOJBKO 3BYKOBBIX BOJIH WJIM BOJH Ha IOBEPXHOCTH
XKHUJIKOCTEH, HO JIEKTPOMArHUTHBIX BOJIH. OOHapyXeHa Tak e AU(paKIUs 3JIEKTPOHOB M JAPYTHX
MHUKPOYACTHUI] HAa KPUCTAIUIAX, CBUAECTEIBCTBYIOIIAS O HAJTUYMH Y HUX BOJIHOBBIX CBOWCTB.

JHK - a0G06peBuatypa ne3okcupuOoHykiIenHOBOM kucioTsl. Jnuuable nenu JIHK moctpoensr u3
AJIEMEHTApHBIX 3BEHBEB - HYKJICOTHAOB. [locmenoBaTenbHOCTH KOAOHOB, pa3/elI€HHBIX HHTPOHAMU,
COCTABJISIIOT €IMHUIIBI HACJIEACTBEHHOW MH(POPMaLK - TeHbl. B snpax kinetok asoiHble nenu JJHK
HABHUTHI HA HYKJIEOCOMBI.

JyaausM cBOICTB MAaTePHH - CBOWCTBO MUKPOYACTHUI] BELIECTBA (3JIETPOHOB, HEUTPOHOB, aTOMOB
BO/I0pOJia) 00pa30BbIBATH KAPTUHBI TU(PAKIIMU IPU PACCESTHUM Ha KpUCTaJJIaX, BMECTE CO CBOMCTBOM
4acTHUIl noneli OOHApY)KHMBaTh KOPIYCKYJISIpHBIE CBOiicTBa (B mpsMOM M 0OOpaTHOM 3ddeKTax
KommToHa, B TENMI0BOM 3JIEKTPOMArHUTHOM H3JIYYCHHUH, B (POTOIIEKTpUIECKOM dhDexTe).
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3aHUMAIOIINECS UCCIIeI0OBaHNEM TPUPOabl. Hadano ncciieoBaHUsIM B 3TOM HAIPABICHUH MTOJIOKUIN
AHTUYHBIE HATYpPMIOCO(BI, BKIIOYAs MPUPOLY B KPYr CBOEH MBICIUTENbHOU aestenbHOCTH. CO
BpeMeHeM Ipou3onwio auddepeHnnpoBanme (pacuIeHEHUE) SANHOW HAYKU O IPUPOJIE Ha OTICIIbHBIC
ee OTpacid - B 3aBUCHMOCTH OT TIpeAMeTa HccieloBaHua. B Hacrosmiee BpemMs TOJ
€CTECTBEHHOHAYYHBIMH JUCIHUILTUHAMU TMOHUMAIOT, TPEXKIIE BCEro, PU3UKY, XUMHUIO, aCTPOHOMHIO,
OMOJIOTHIO, METUITUHY M HEKOTOPBIC APYTUE, IPOTUBOIOCTABIISAS UX C OHON CTOPOHBI TYMAHUTAPHBIM
(oO1IECTBEHHBIM) HayKaM, C IPYro# - TEXHUYECKUM.

EctecTBeHHbIii 0TOOp - TpoliecC BBDKUBAHHMS M BOCIIPOM3BEICHHS OpraHM3MOB, HamOojee
NPUCIIOCOOJICHHBIX K YCIIOBHUSM CPEJIbl, U THOCIH B XOI€ IBOJIOIMH HEMPUCTIOCOOICHHBIX; CICIICTBHE
60pb0BI 3a cymecTBoBaHue. [loHsATHE O ecTecTBEHHOM OTOOpE Kak OCHOBHOM JIBHXKYIIEM (hakrope
UCTOPUYECKOTO (IBOJIIOIIMOHHOTO) Pa3BUTHUs JKUBOHM NMpHpOIbl BBeJAeHO B Hayky Y. JlapBunbiM. B
HACTOsIIEe BpeMs JaHHBIH (PaKTOp pacCMaTPUBACTCS HAPSAY C IPYTUMHU.

3akonsl b3pa B Ouosnormm - 0000mIEHHE 3aKOHOMEPHOCTEH 3apOJBIINICBONW OpraHH3alud U
AMOPHOHAIILHOTO Pa3BUTUS PA3IMYHBIX KJIACCOB MO3BOHOYHBIX JKHBOTHBIX:

1) o61ee 06pasyercs B 3apoIblIIe PaHbIIE, YEM CHELMATBHOE;

2) u3 Oosiee o0OIIero oopasyercs MeHee oOIee, oKa He BO3HUKHET CaMoOe CHEIHAIbHOE, T. €. 10
IETMOYKE MPU3HAKOB «THII, KJIACC, OTPSIT U T. JI.» JIO TIOSIBJICHHS WHIUBUYAIbHBIX IIPU3HAKOB OCOOH;

3) 3apoblmy pasHBIX KIACCOB BHAYaIe CXOIHBI, a 3aT€M OTKIOHAIOTCSA B CBOEM Pa3BUTHM JAPYT OT
Apyra;
4) «..3apombll BHICIIEH KMBOTHOH (JOPMBI HUKOI[A HE OBIBAET MOXOXK HAa JPYIYIO KHBOTHYIO
dbopMmy, a nuiib Ha ee 3apojsiiiay. [IpuBeeHHbIE 3aKOHBI CPOPMYTUPOBAHBI PYCCKUM AMOPHOIIOTOM
Kapnmom MakcumoBuuem bapom B 1828 rtomy. JlapBuH Ha3Basi 3TO OO0OOIICHHE <«3aKOHOM
3apO/IBIIIEBOTO CXOACTBa» U MCIOIb30BAI €r0 JJIs J0Ka3aTeIbCTBA OMOJOTHYECKON IBOJIIOLINH.
3aKkoH MpUPOABI - 00BEKTUBHBIM, YaCTO MATEMATHUYECKU BBIPAKEHHBIN 3aKOH MPUPOTHOTO SBICHHUS,
KOTOPBIl COBEpIIAETCS TPU HU3BECTHBIX OOCTOATENHCTBAX BCETa W BCIOAY C OJMHAKOBOM
HEO0XOIUMOCTHIO.
3akonbl Menaensi: 1) nepBbiii 3aKOH TOMUHUPOBAHHMS, OH XK€ 3aKOH €IMHO00pa3usi THOPHUIOB IIEPBOTO
MOKOJICHUSI - TEPBOE MOKOJICHHE THOPUAOB, B CHIIy MPOSBICHHS Y HUX JHUIIb JIOMHUHAHTHBIX
NPU3HAKOB, BCET/Ia €MHO00Pa3HO; 2) BTOPOI 3aKOH PACIIEIUICHHsI THOPHUIOB BTOPOTO MOKOJICHUS - BO
BTOPOM ITOKOJIEHUH THOPUIOB COOTHOILIIEHHE 0CO0eH C JOMUHAHTHBIMU U PEIIECCUBHBIMU NPU3HAKAMH
CTaTHUCTUYECKH paBHO 3:1; 3) TpeTuii 3aKOH HE3aBUCUMOTO KOMOWHHPOBAHHUS IPU3HAKOB - T€HBI OJTHOM
JIJIETBHON Mapbl pacHpeeNsioTCcs B Meilo3e He3aBUCUMO OT T€HOB JIPYTHX Nap U KOMOMHUPYIOTCS B
nporecce 00pa3oBaHus raMeT CIy4ailHo, 4TO Be/IeT K pa3HOO0pa3Hio BApUaHTOB UX COCTUHEHHI.
3Hanmue: 1) npoBepeHHbII MIPaKTUKON pe3ynbTar MO3HAHUS
NIEMCTBUTENILHOCTH, BEPHOE €€ OTPAKEHHE B MBIIUICHUH YEJOBEKa, O0JIaJlaHue OIBITOM U
MNOHUMaHHUEM, KOTOpbIE SIBJISIOTCS IPABUJIBHBIMU U B CYOBEKTHUBHOM U OOBEKTUBHOM OTHOULIEHUH U Ha
OCHOBAaHHMU KOTOPBIX MOXXHO TIOCTPOUTH CYKICHHS H BBIBOJABI;, 2) JIOCTOBEpHOE, HCTHHHOE
IpeJCTaBIeHNE O YeM-JIN00 B OTJIIMYME OT BEPOSATHOCTHOI'O MHEHHUS.
HNneanuszanusn: 1) MpICIUTETbHOE KOHCTPYUPOBAHHE MOHATHN 00 00BEKTaX, MpoIeccax U sSBJICHUSX,
HE CYIIECTBYIOIIUX B peaJIbHOCTH, B IPUPOJIE, HO JUISI KOTOPBIX €CTh UCXOAHBIE TPO0Opa3sl B pealbHOM
MHUpe (HampuMep TOYKa, IUIOCKOCTh - HJIICATbHO TJIaJKash W aOCONIOTHO POBHAs TOBEPXHOCTH,
abcooTHO TBepoe (YNpyroe) Tejo, uaeanbHas *KHUIAKOCTb, HJCAbHBINA ra3 U T. 1.). Uneanu3zauus
(GU3NYECKUX TENT W TOHSATHA MPOCTPAHCTBA, BPEMEHH M Tp. TOCITY)XHJIa HAa4aJOM BO3HHUKHOBEHUS
KJaccuyeckoil Hayku [anuies - HproTOHa, Tak Kak MO3BOJIIET (POPMYIHUPOBATH 3aKOHBI, CTPOHUTH
a0CTpaKTHBIE CXEMBl PEATHHBIX IMPOIECCOB M T.J.; 2) MPEACTaBICHUE KOTO-THOO WM Yero- Judo
Jy4IIUM, YeM eCTh Ha CcaMOM Jiele, B JICHCTBUTEIBHOCTH; HAaJElICHHEe KadyeCTBAMH,
COOTBETCTBYIOIIUMH HJIealy.
Hepapxus (rped. hieros - csieHHbIi + arche - Bnacts): 1) B 0yKBaIbHOM CMBICIIE CJIOBA - TOCIIOICTBO
CBSITBIX, CyOOpAMHAIIUS CBSIIIEHHUKOB; 2) B IEPEHOCHOM CMBICJIE CJIOBA - PACIIONIOKEHHE YacTel Win
DIIEMEHTOB IEJIOTO B TOPSIKE OT BBHICHIETO K HU3IIeMy (HalpuMep HWepapxus HayK, Hepapxus
HIEHHOCTEH ).
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N3meHenne - npeBpalleHle B Jpyroe, Nepexoa U3 OAHOTO KaueCTBEHHOIO COCTOSIHMSI B JIpYroe, W3
OJIHOTO OIIPEJIEIEHHOrO OBITUSl B Kau€CTBEHHO ApYyroe ObITHE. ApPHCTOTENb paccMaTpUBaJl YEThIpE
BUJIa U3MEHEHHI: U3MEHEHNE MECTa, KauyeCTBa, KOJIMYECTBA U CyOCTaHITUH.

HuTesekr (ot siat. intellectus - mosnanue, moHuMaHue, paccyioK) - pa3yM, ClIOCOOHOCTh MBIILICHHSI
(MBICTITB), COBOKYHMHOCTh TE€X YMCTBEHHBIX (YHKIUI (cpaBHEHHs, aOcTpakuuu, oOpa30BaHUS
HNOHATUH, CYXIEHMs, 3aKJIFYEHUs U T. J.), KOTOpbIE IPEBPAILAIOT BOCHPUATUS B 3HAHMS WIN
KPUTUYECKH [IEPECMATPUBAIOT U AaHATU3UPYIOT YK€ UMEIOIINECS 3HAHUS.

HNuTepdepenuus - Gusnueckoe sBICHUE, 00LIEE Ul BOJIH PA3JIMYHON MPUPOJIBI, OT PAJUOBOIH J10
PEHTTCHOBCKUX JTydeid. XapaKTepu3yeTcsi HepUOIUUECKUM YepeloBaHNEM MUHUMYMOB 1 MAKCUMYMOB
MHTEHCUBHOCTH PE3YJIbTUPYIOILEr0 BOJIHOBOI'O [OJISI, €CJIM BBIITOJIHEHBI YCIOBUS KOT€PEHTHOCTH BOJIH.
NHTYynuus - HEmocpeACTBEHHOE MOCTHKEHNE UCTHHBI 0e3 000CHOBaHMS C TIOMOIIBIO JIOTHUECKHUX,
MaTeMaTHYeCKUX WIH Jp. 10Ka3aTeIbCTB, YyThe, IPOHULIATEIbHOCTb.

HNudopmanusi: 1) B mMUPOKOM CMBICIE - CBEICHUS, NEpeaBacMbIe JIIOAbMHU YCTHO, C TOMOIIBIO

MMMCbMEHHOCTH, JPYTHMM CUMBOJIBHBIM 00pa30oM; COOOIIeHUE 0 YeM-Ti00; 2) B KHOEpHETHKE
KOJIMYECTBEHHAs Mepa
YCTpaHEHUs  HEONPEICIICHHOCTH, Mepa OpraHM30BaHHOCTH CUCTEMBI;

3) COBOKYHMHOCTH 3HAHMIA, (PAKTOB, CBEICHHIA, PEACTABISIONINX HHTEPEC U MOIEKAIIMX XPAHEHHIO
1 00pabOTKe B BHIYMCIIUTEIBHBIX MAITHHAX.

70. Hccaenopanue HayyHoe - TIIPOLECC IIOJYyYEHMs HOBBIX 3HAHWM, OJMH U3 BHJIOB
[IO3HABATEIILHON JESATEIbHOCTH, XapaKTEPU3YIOLIMICS ONPENEICHHBIMA KPUTEPUSIMH HAy4HOCTH
(TTOBTOPSIEMOCTBIO, JI0KA3aTENbHOCTBIO, CHUCTEMHOCTBIO, TIOJHOTOH H Jp.), OOBEKTUBHOCTHIO,
TOYHOCTBIO. VIMeeT 1Ba ypOBHS - 3MIIMPUUYECKUH M TEOPETUYECKHH, BO3MOXHA Kiaccudukauus
UccIileI0BaHUM Ha (pyH1TaMeHTalbHbIE (IPUCYILKE, B OCHOBHOM, €CTECTBEHHBIM HayKaM), IPUKJIaIHbIE,
KOJIMYECTBEHHBIE, KAUYECTBEHHBIE U T. II.

Kaiino3oii (ot rpeu. kainos - HOBBI + Z03 - )KU3HB) - HOBEUIIIAs Hpa TEOJIOTUIECKON HCTOPUH 3eMIIH,
oxBarbiBatonias nociaeaHue 60-70 MIIH JI€T, ¥ COOTBETCTBYIOLIAS €W IpyIIa OTJIOKEHUH TOPHBIX
nopo/. XapakTepu3yercss MHTEHCUBHBIMU TEKTOHUYECKUMU (FOpO0Opa30BaTEIbHBIMU) ABHXKEHUAMU,
MOILHBIM OJIEJICHEHUEM MAaTEpPUKOBOrO THUIIA. B OpraHMYecKoM MUpE rOCIOACTBYIOLIEE IOJ0KECHHUE
3aHMMAIOT MJIEKONMTAIOLIUE; >KUBOTHBIE M pAaCTE€HUs OJM3KM K COBPEMEHHBIM, B KOHIE 3pPbl
nosiBisieTcs 4enosek. Ilonpasnensercs Ha najeoreH, HEOreH M aHTPOIIOreH (OH K€ YETBEPTUYHBIN
nepuo).

Kapruna mupa (06pa3 Mupa) - COBOKYIHOCTb MUPOBO33PEHUYECKHX 3HAHUH O MUPE; COBOKYITHOCTh
IOPEIMETHOIO  COJEp’KaHMs, KOTOpbIM  oOslagaeT  4YeloBeK.  Pa3nuualoT  4yBCTBEHHO-
IIPOCTPAHCTBEHHYIO, 1YXOBHO-KYJIBTYPHYIO U MeTaU3UUECKYIO KAPTUHBI MUPA, a TAKXKE PU3NYECKYIO,
O6HoI0rnYecKyo, pUIocoPCcKyro KapTUHBI MUPA.

Karaimm3 - Bo30yXJeHHE XUMHMUYECKHX peakUuil WIM HM3MEHEHHE CKOPOCTH MX IPOTEKaHHs
MOCPEACTBOM J100aBIE€HUSI OCOOBIX BEILIECTB - KaTaJM3aTOPOB, HE YYACTBYIOLIUX HEMOCPEICTBEHHO B
peaxkuy, HO U3MEHSIOIIMX X0/ €€ MpoTeKaHus. KatanusaTopsl HE CMEIIAIOT PAaBHOBECHE, & U3MEHSIOT
CKOPOCTH MpsIMOM M OOpaTHOM peakiuii, CoCOOCTBYIOT CKOpEHIIEMY JOCTHKEHHIO PaBHOBECHS.
Bbuonorudeckne kaTaau3aTopbl Ha3bIBAIOT SH3UMMaMH ((epMEeHTaMn).

KBaHTBI SHEprumM 3J€KTPOMAarHUTHBIX MOJIEH - JUCKPETHBIE MOPLHMU SHEPTHH, BEIUYHHA KOTOPBIX
omnpeensiercs mpoctoit hopmynoii [Tnanka: E = hv, rae v - gactota, h - moctosinnast [Tnanka.
KBapku - pyHaMeHTanbHbIE MUKPOYACTHUIIBI BEIIECTBA U3 KOTOPBIX COCTOAT 3JIEMEHTAPHBIE YACTUILIbI
- aJIpoHBl. XapaKTepU3yITCs IPOOHOM BEIMYMHOM AIIEKTPUUYECKOTO 3apsia, €CIM ero BhIpakaTh B
eIMHUIAX 3apsja dJJEKTPOHA: IUIIOC JBE TPETH M MHUHYC ojHa TpeTb. O05anaroT CBOWCTBOM,
HA3BaHHBIM II[BETOBBIM 3apsJOM, TPEX KaTEeropui: KpacHbIM, CUHMM, 3eneHblil. L[Ber kBapka
M3MEHSETCS NpPH MOTJIOMEHUN WM HCIIYCKaHWU KBAaHTa TIIIOOHHOTrO moiis (TiatooHa). [lputsxenue
MEXy KBapKaMH PE3KO BO3PACTAET IPU UX PACXOXKICHUHU IpYT OT Apyra. [loaromy cBOOOIHBIE KBAPKU
B JKCIIEpUMEHTax He 3adukcupoBaHbl. [IpOTOHBI M HEUTPOHBI coAepXk aT MO TPU KBapKa, ME3OHBI
coJiepKaT KOMOMHAIIMK TTap KBapK - aHTUKBApK.

Kaaccuyeckas ¢pu3mka - 4acTh €CTECTBO3HAHUA, OOBEAUHSAIONIAS U3yYeHHE OOBEKTOB, SIBICHUHN U
IPOLIECCOB HAa OCHOBaHMH CIICAYIOIIUX MpeacTaBieHuii: 1). OObeKThI JeNsITCs Ha IBa BUA - BELIECTBO
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77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

(Tenma) u (critoBoe) mosie. OCHOBHOM MPHU3HAK BEIIECTBA - KOPIMYCKYJISIPHOCTD (TUCKPETHOCTH ), TTOJIS -
KOHTUHYQJIBHOCTH (CILJIOIIHOCTH) M OCYIIECTBIICHUE B3aUMOICHCTBHSI MEXK]Ty BEIIECTBAMU (TEJIaMHu ).
2). CBoiicTBa TeJl CBOJMMBI K CBOMCTBAM MX COCTABHBIX YaCTEH; KOPITYCKYJIbI BEIIECTBA 00JIaIat0T
TOJNIBKO (MHEPTHOM) MAacCOW m M DIEKTpUYECKHM 3apsaoM (. 3). B kaxapli MOMEHT BpeMEHU
¢u3nuecknii 0ObEKT HAXOAUTCS B CTPOTO OMPEICICHHOM COCTOSIHMM, U JalbHEHIIee H3MEHEHUE ero
COCTOSIHUSI BO BpPEMEHHU IPOUCXOJUT HENpepbIBHO. 4). 3aKOHbI (U3HUKH IO3BOJSIOT OJHO3HAYHO
OTIpeNieNUTh Oynyiee coCTOsTHIE 0OBEKTOB MO UX COCTOSHUIO B TAHHBIH MOMEHT BPEMEHHU.

Kiaerka - siemeHTapHas eQUHHIIA KHUBOTO BEIIECTBA, OCHOBA CTPOEHUS U >KU3HEAEATEIHLHOCTH
BOJIOPOCIJIEH, pacTeHUN M >KUBOTHBIX. KIJIETKM CyIIECTBYIOT KaK OTIEJIbHbIE MUKPOOPIaHM3MBI U B
COCTaBe MHOTIOKJIETOUHBIX OpPraHu3MoOB. B mocrnenHem ciyyae KIETKM CHEIHATIU3UPOBAHBI I10
(GYHKUIMSAM B UMEIOT pa3iinyHoe cTpoeHue. Pazmeps! kietok BapbupytoT ot 0,1 - 0,25 mxm 10 155 mm
- 3TO SAUI0 CTpayca B CKOPIIYIIE.

KiionnpoBanme - noiryyeHrue reHETHUECKUX KOMHIA OPraHU3MOB C TOMOIIBI0 METOA0B MOJIEKYIISIPHOM
TeHETUKHU (TeHHOM MHKEHEPUH), KaK MPaBHIIO MIPU OECIIOIOM Pa3MHOKEHUH.

Koanepsarsbl (0T s1aT. coacervatus - HaKOIJICHHBIN, COOpaHHBIN) B KOJUIOMJIHOM PacTBOpPE KamelbKu
WIH CIIOM C Ooybliel KOHIEHTpAIMEH KOJIOWIa, YeM OKPYXKAalolmuil pactBop. B rumotese
MPOUCXOXKACHUS KU3HU Asekcanipa OnapuHa KoalepBaThl IPEIIIECTBYIOT KIETKaM.

Kon reneruueckmii - CBOWMCTBEHHas JKUBBIM OpraHM3MaM €AMHAas CHUCTeMa KOJUPOBaHUS,
MOJIEKYJISIPHOM «3anucu» HuHpopManuu B MoJieKynax HykiaenHoBbiX kucior (JHK wu PHK).
Peanusyercs B Buie KomOHOB. Kaablii KOJOH OIpenenseT «3aluchy» OJHOW M TOJIBKO OJHOU
AMUHOKHCJIOTHI (CBOMCTBO OHO3HAUYHOCTH). OJHAKO HECKOJBKO KOJJOHOB MOT'YT «0003HauaTh» OJIHY
U Ty )K€ aMHUHOKHCIIOTY (BBIPOKIEHHOCTH K0/a). Mcronb30BaHe TPOEK HYKJICOTHIOB B TEHETHYECKOM
koze npeackazan [I.A.I" amoB. 13 64 K0IOHOB TpH KOJIOHA «OelbIey, He 0003HAYAIOIUE KaKyI0- JIN00
aMUHOKHUCIOTY. WX ponp - moka3aTh Hayalo W KOHel reHa (cTom- KonoHbI). CHUMBOIaMH
TeHETUYECKOTO KOJIa BBICTYIAIOT HAYaJ bHBIE 3arjlaBHbIe OYKBBI PYCCKOTO HMJIM JIATUHCKOTO andaBura
HA3BaHMI YETBHIPEX a30THUCTBIX OCHOBaHMM HyKIeoTun0B: A (A) - agenuH, I' (G) - ryanun, L] (C) -
uuto3uH, T (T) - Tumun B monekynax JJHK u ¥V (U) - ypauun B monexynax PHK.
Kommiiementapiocrs (0T nar. complementum -  JONMOJHEHHWE) -  MPOCTPAHCTBEHHAs
B3aMMOJIOTIOJIHSIEMOCTh MOJICKYJI WJIM UX YacTe, MPUBOJAAIIAS K 00pa30BaHUIO BOJIOPOJHBIX CBSI3EH.
Oco0yt0 pojib KOMIUIEMEHTAPHOCTh WrpaeT B MOJEKYJaxX HYKJIEHHOBBIX kucimor - JIHK.
KommiemeHTapHble CTPYKTYpBl MOAXOIAT IPYT K APYTY Kak KoY K 3aMKy. KomruieMeHTapHbIN -
3HAYUT JOMOJIHSIOIIHIMA.

KoHcymMeHTBI - ;KMBbIE OPraHU3MBI, UTparouine B Ouocdepe poib
OTpeOuTENel BEIIEeCTB, CO3JaHHBIX WJIM BXOJSIIMX C COCTaB JPYTUX OpraHu3mMoB. KoHCyMeHTHI
[IEPBOro NOPSIZIKA - PACTUTEIBHOSIIHBIE

KUBOTHBIE, PBIOBI, NMTHUIIBI, HacekoMble. KOHCYyMEeHThI BTOporo u 0oJjiee BBICOKOIO IMOpSAIKa -
XUITHHUKH.
Konuenuus - BojHe onpezeneHHbli criocod MOHUMMaHMsI M 00bsICHEHHs1, 000011IeHHast OCHOBHAs HJesl
WIM TOYKa 3PEHHsA Ha 4TO-JIM00 B MMpe Bemed W uaei. BoicTynmaeT kak Benymiuid 3aMbicenl U
KOHCTPYKTUBHBIN IIPUHIUII B Pa3JIUYHBIX BUJAX JEATEIBbHOCTH, B TOM YUCJE - B HAYKE U UCKYCCTBE.
KopnyckyisipHO-BOJIHOBOM 1yaIu3M - HAIMYKE KOPITYCKYJISIPHBIX CBOMCTB y (PU3MUECKUX IMOJIEH U
BOJIHOBBIX CBOMCTB y MUKPOYACTHUIL BEIIECTBA, HEOTAEIUMBIX OJHO OT Apyroro. [IpuMmepom sBisercs
KOPITYCKYJISPHOBOJHOBOM J1yaJu3M y 3JIEKTPOMAarHUTHOIO TOJISt U 'y (POTOHOB: B SIBJICHUSIX AU(PpaKkInn
U UHTepPEpEeHIMH TMPOSBISAIOTCS BOJHOBBIE CBOWCTBA ATHX MHUKPOOOBEKTOB, a B SIBJICHUAX
dotorddexra, KOMOITOHOBCKOTO pacCesHUS, BBIABIISIOTCS UX KOPIYCKYJISIPHbIE CBOWCTBA.
Kocmoronusi: 1) pa3aen acTpoOHOMHH M acTpOU3UKU O MPOUCXOXKACHUU U Pa3BUTUU (DBOJIOLMH)
HEOECHBIX Te€J, UX CUCTEM, raJlakTUK, METarajJlakTUKu U BceneHHO#l B 11esioM; 2) B pENUTrHO3HBIX
YUEHHSIX - MU(BI O COTBOPEHUH U PA3BUTUU MUPA.
Kocmouiorus - ¢pusndeckoe yuyeHue o pa3BUTUU BcelaeHHOM Kak eMHOro 1LeNIOoro; MpeaCTaBIeHUE O
MHUPO3JaHUU C MO3ULUI €r0 BOSHUKHOBEHHUS, YEPE3 KOCMOTOHUIO.
Kocmoc - Mup, MBICIHMBIN KaK yIOPSIIOYEHHOE €AMHCTBO, 11e10€ (B MPOTUBOIOIOKHOCTh Xa0Cy Kak
OecropsKy); MepBOHAYATIBLHBIN CMBICT CJIOBA - MOPSIOK, TAPMOHUS, IOCTPOEHHE, YCTPOCHHUE.
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88. Ko3Bouonus - napajuienabHas, COBMECTHAsI SBOJIIOLUS, @ TOUHEE, UCTOpUYECKas aJanTalus Npuposl
Y 4eJI0BEYECTBA; B3aMMHOE MPHUCIIOCOOJIEHUE B XOJI€ 3BOJIIOLMU: Pa3HbIX (OPM KHUBOT0, OOUTAIOIINX
COBMECTHO (HaCEKOMBIX U ONBUISIEMbIX PACTCHUI); pa3HBIX OPTraHOB OJJHOM OCOOH.

89. KpacHbplii TMTaHT - OJHAa M3 CTaJUil SBOJIONMH 3BE3][ INIABHOW MOCIEIOBATEILHOCTH, BO BpeMs
KOTOPOH JaBJeHHE BOJOPOJHOW IUIa3Mbl TPEBBINIAET CHJIBI TPABUTAMM M pa3Mephbl 3BE3/bI
yBEJIMYMBaOTCS B COTHU pa3. Hame ConHile Ha 3TOM cTaauy NOTJI0TUT MepKypHiln 1 UCTIapUT OKEaHbI
3emuH, a GIU3KKUE K COBPEMEHHBIM 3¢MHBIM YCIIOBUS OyAyT co3aanbl Ha Turane (cimytHuke CatypHa).

90. KpeaTtuBHOCTB (OT JIaT. Creare - CO3/1aBaTh) - CIOCOOHOCTH ClieIaTh WM KAKMM-JINOO UHBIM CIIOCOOOM
OCYIIECTBUTh HEYTO HOBOE: HOBOE pEIICHHE IMPOOJIEMbl, HOBBI METO/, HOBOE NPOHM3BEACHUE
HCKYCCTBA; CHHOHUM CJIOBA «TBOpYECKHil». KpeaTuBHOCTh HaXOAUTCS B IIOCTOSSHHOM IIPOTUBOPEUNH
C YCTaHOBHMBIIMMCS, OOIICNPU3HAHHBIM, KaK Iyalu3M HWHTEIUIEKTa M HWHTYHIHH, CO3HAHHUA U
0ecco3HaTeNbHOT0, OOLIETIPUHITOrO U HETPAJIULIMOHHOIO, CJIOKHOCTH U IPOCTOTHI.

91. Kyastypa (ot nar. cultura): 1) B mepBoM 3HaUEHUU ITOTO JATUHCKOTO CIIOBA - 00paboTKa U yXoH 3a
3eMJIel, ¢ TeM YTOOBI ClieNiaTh €€ HPUTOHOW IS YEIOBEYECKUX MOTPEOHOCTEH; 2) B  HIMPOKOM
CMBICJIE KYJIBTYpa - 3TO

COBOKYIIHOCTb ITPOSIBJICHUHN KU3HH, JOCTH)KEHUI M TBOpUYECTBa Hapoja, 3THOca. Paznuune Mexay
KyJbTYpOH M IUBWIM3AIUEH COCTOUT B TOM, YTO KYJIBTypa - 3TO BBIPAKEHHUE W UTOT (pe3ynabTar)
CaMOOIIpeIeJIeHUs] BOJIMHAPOJA, B TO BPeMs KaK LUBWIM3ALUSA - 3TO COBOKYIHOCTb JIOCTHXKEHUMN
TEXHUKHU, TEXHOJIOTUH U CBA3aHHOTO C HUMHU KoMopTa.

92. Jlamapku3Mm - IepBO€ B UCTOPUH OMOJIOIMH yueHHE 00 3BOIIOLMU KHUBOM MPUPO/IbI, 3aKIIFOYAIOIEECs]
B IIPU3HAHNU U3MEHUYUBOCTH BUJIOB, HX YCIOKHEHUS TJIABHBIM 00pa3oM 1O BO3ACHCTBHEM BHEITHEH
cpeAbl M HEKOTOPOTrO BHYTPEHHEro CTPEMJIEHUS BCEX OPraHM3MOB K YCOBEpPLICHCTBOBAHMIO.

Konnenmus BeIIBUHYTa PpaHITy3CKUM
ecrectBoucnblTaTeneM JKanom Jlamapkom.

93. Jle lllaTenne - BpayHa npuHIMIT YCTAHABIMBACT, YTO BHEIIHEE BO3/ICHCTBHUE, BHIBOISINEE (PU3HKO-

XMMUYECKYI0 CHCTEMY U3 COCTOSIHMSI PaBHOBECHs, BBI3bIBAET B 3TOM CHUCTEME MPOLECCHI, CTPEMSILUECS

OCa0UTh pPEe3yJbTaT 3TOTO BO3JCHCTBHS. 3HAUYCHHWE NMPHHIMIA B TOM, YTO OH IO3BOJISIET 0e3 0co0oro

KOHKPETHOT'O aHaju3a MpeJ] CKa3aTh HAIPaBJICHHE B KOTOPOM IOJ BJIMSHHUEM BHEIIHErO BO3JIECHCTBUS

M3MEHUTCS TEPMOIMHAMHYECKHH MPOIIece, MPOTEKAIOUINA B IPOM3BOJILHON CHCTEME.

94. JlenToHBbI - HE cozepKaliye B cede Ipyrux MUKpPOYACTHUL], JEHCTBUTENILHO JIEMEHTAPHBIE YaCTULIBI

BEIIECTBA, UMEIOIINE OTIINYHYIO OT HYJISI MacCy TIOKOSI: 3JIEKTPOH, MIOOH, TAOH M COOTBETCTBYIOIINE UM TPH

TUIIAa HEUTPUHO (HEUTpabHbIE JIENTOHBI). DIEKTPOH, MIOOH U TAOH UMEIOT «OJIM3HELIOBY - IPOTHUBOIIOIOKHO

3apspKEHHBIC AHTUYACTHIIBI, aHTHHEUTPHUHO TOXKAECTBEHHBI 110 Macce, CIIUHY | 3apsiay CAMUM HEUTPHUHO.

95. Jlummasl (ot rped. lipos - xup) - oOmMpHas Tpynna NPUPOAHBIX OPraHUYECKUX COEIMHEHU,
BKJTIOYAFOIIAs! )KUPBI U )KUPOIIOI00HBIC BEIIECTBA.

96. JIutocdepa 3emun - ee KaMeHHas1, TBepAast 000704Ka, TOIIMHA KOTOPOM Ha JIHE OKEAHOB COCTABIISET
3-7 km, Ha cyme 30-40 kM. Hmxe pacrionaraercs Bsizkast acteHocepa TommuHoi 0koo 700 kM.

97. Marnurtocdepa 3emin - 001aCTh OKOJIOMIJIAHETHOTO MPOCTPAHCTBA, (PU3UUECKUE CBOMCTBA KOTOPOH
OTIPENIENIAIOTCS MArHUTHBIM TTOJIEM TUTAHETHI U €r0 B3aUMOJICHCTBHEM C ITOTOKAMH 3apsDKEHHBIX YACTHIT
COJIHEYHOI'O ¥ TAJIAKTUYECKOTO MPOUCXOXKJICHHSL.

98. Makpo3Bosouusi B OMOJIOTHH - HBOJIOIMOHHBIE TIPe0Opa30BaHus, MPOUCXOAAIINE Ha HAJBHIOBOM
yYpOBHE U 00yCIOBIMBaOIUE (OPMUPOBAHUE BCe OOslee KPYMHBIX TAKCOHOB (OT POJOB 10 TUIOB U
apcTB MpUpobl). OCYIIECTBISIETCS B TCUCHHUE JITUTEIFHBIX IIPOMEKYTKOB BPEMEHH, COCTABIISIOIITIX
MHOT'H€ MUJIJTMOHBI JIET, Yepe3 MPOIecChl MUKPOIBOIIOIUH.

99. MaKCHMOH - THIIOTETHYECKas MHKpPOUYACTHIIA, Macca TOKOS KOTOPOW paccyWTaHa HAa OCHOBAaHHH
(dopMysIBl pa3MEpHOCTH MAacChl, BBIPRKEHHOW uepe3 pPa3sMEpPHOCTH (YHIAaMEHTAIBHBIX IOCTOSHHBIX:
CKOpOCTH CBETa,

100. Mertabosm3m (oT Tpeu. metabole - mepemeHa, mpeBpaieHHE) - OOMEH BEUIECTB, COBOKYITHOCTh
MIPOIIECCOB ACCUMIUISIIUN U TUCCUMIIISIIINH B PACTCHHSIX, )XKUBOTHBIX, MUKPOOPTaHU3MaX.

101. Meraranaktuka (OT rped. meta - mocie, 3a, MEXIy) - M3yu€HHass B HACTOsIIEe BpeMsl 4acTh
Bcenennoit co BceMHM HaxXOAAIIUMHUCS B HEH rajakTUKaMd W ApyruMu oObekramu. B cocras
MertaranakTHKU IO COBPEMEHHBIM JIaHHBIM BXOAUT HECKOJIBKO MUJUTMAPJIOB FAJIAKTUK, 00pa3yIOINX
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OJTHOPOTHYIO KPYITHOMACIITA0HYIO STYEUCTYIO CTPYKTYPY.
102. Mertadu3uka - (Tak ObUIO Ha3BaHO AHIPOHMKOM POAOCCKHUM cOUYMHEHHE APHUCTOTENS MO «IIEPBOM

¢dmrocopum», HOMEIIEHHOE MOCIIE €ro TPAKTATOB MO (PU3HKE, M IPEAMETOM KOTOPO OBIIIO «OBITHE KaK
TakoBoe»): 1) duimocodckoe ydeHHE O CBEPXUYBCTBUTEIBHBIX (HEIOCTYIMHBIX ONBITY) MPUHIIUAIIAX
OBITHS, B TOM YHUCJIC TIPUHITUIIOB CYIIECTBOBAHMSI YE€JIOBEKA; 2) B MAPKCUCTCKOHN (punocopuu - MeTox
IIO3HAHUS, IPOTUBOIIOJIOKHBIN AUAJIEKTUKE, PACCMATPUBAIOIINI SBIECHUS BHE UX B3aMMHOM CBSA3U U
pa3BUTHS; 3) B HEKOTOPBIX (PUIOCOPCKHUX MIKOJIAX TO K€, UTO OHmMoa02us,; 4) B IIMPOKOM CMBICIIE - YTO-
TO OTBJICYEHHOE, YMO3PUTEIBHOE U I03TOMY MaJOINOHATHOE U TYMAaHHOE.

103. Mertoga (ot rpeu. methodos - myTh HccIe0BaHUs, TYTh K YeMY-TTHO0) - COBOKYITHOCTh ITPHUEMOB WIIH
olepanui, Mo3BOJIAOLIAs pelaTh ONpeIelIeHHbIN KIace 3a1a4, Ipodiem.

104. Metopoaorust (memoo + nocusi) - ydeHUE O CTPYKTypE, JOTUYECKOW OpraHu3allid, METOJax |
CpeACTBaxX JEATENbHOCTH U TO3HAHUSI.

105. MopesimpoBaHue - HAYYHBI METOJ M3y4CHUS OOBEKTOB, SIBICHUN WM IPOIECCOB MyTEM 3aMEHBI
peaIbHOr0 NPOTOTHIA €ro MOJENbI0. Pe3ynbTaThl, MOJyuyeHHbIE Ha MOJEIH, MEPEHOCATCS U Ha
IPOTOTHIL, IPU YCIOBUH OJHO3HAYHOM CBSI3U IO HCCIETyEMOMY MapaMeTpy MPOTOTUIIA U €T0 MOJIEIIH.
B mmpoxom cMbiciie MoaesIb - 3T0 J1I000€ MpeAMETHOE WM YCIIOBHOE N300paskeHue (OI1CcaHue, cxema,
YEPTEK, TJIaH, ONMUCAHUE U T. /1.) 00BEKTa - MPOTOTHUIIA.

106. Mo3r - OCHOBHas 4YacTb HEPBHOM CUCTEMbl OpPraHU3MOB, COCTOUT M3 OOJIBLIIOrO YHCIA
CIECIMATM3UPOBAHHBIX HEPBHBIX KIETOK - HEHpOHOB. JleBas dYacTh T'OJOBHOTO MO3ra YeJOBEKa
npejcTaBieHa Ha pucyHke. Kpome rosioBHOro, MMeeTcst Tak ke ClIMHHOM Mo3r. HepBHas TkaHb MO3ra
COCTOUT U3 CEpOro BellecTBa (CKOIUICHHUS TJIABHBIM 00pa3oM HEPBHBIX KJIETOK) W OEJIOro BEHIeCcTBa
(cocrosiliero B OCHOBHOM M3 HEPBHBIX BOJOKOH). B 11€BOI yacTu rojloBHOrO MO3ra pacrojiOXKeHbI
30HBI, OTBETCTBEHHBIC, IIPEUMYIIECTBEHHO, 32 a0CTPaKTHO-JOTHYECKOE MBIIUICHHE, B MPaBOi - 3a
00pa3HOIMOIIMOHATIBHOE.

107. MonuTopuHr (OT aHTJ. monitoring, OT JaT. MONitor - TOT, KTO HAaIlOMHHAET, NPEAYIPEKIALT) -

CIIe)KEHUE 33 KaKUMH-THMO00 OObEKTaMU WIM SIBIECHUSIMHU. B caMOM IIMPOKOM CMBICIIE - MHOTOLEJIeBast

nH(POPMAIIMOHHAS CHCTEMa, OCHOBHBIC 33Jaud KOTOPOW - HAOIIIOJCHHE, OICHKA M TPOTHO3 COCTOSHUS

IPUPOJHON Cpenbl IMOJ BIMSHHUEM AHTPOIOJOIMYECKOrO BO3AEHUCTBUS C LENIBIO MPEIYNpPEXACHUS O

CO3JTAIOMINXCSI KPUTHYECKUX, KaTaCTPO(PUIECKUX CUTYalUsIX, BPEIHBIX JIJIs 3/I0POBBS JIFOJIEH, )KUBOTHOTO U

pPacTUTENLHOTO MUpA U T. [I.

108. MyJabTHBepcyM - TEpMHH JUIsi OOO3HAYEHUS TUITOTETHYECKOTO CYIIECTBOBAHHUS MHOKECTBA
BCEJIEHHBIX, C Pa3IMYHBIMU (PYHIaMEHTAIbHBIMHU TOCTOSTHHBIMH.

109. Myrtauus (oT naT. mutatio - WU3MEHEHHe, MEpPeMeHa): BHE3allHOe H3MEHEHHE HaCJeICTBEHHBIX
CTPYKTYp OpraHu3Ma, BbI3BAHHOE E€CTECTBEHHBIM MWJIM HCKYCCTBEHHBIM IyTE€M; MYTallMs SIBIISIETCS
OCHOBOIl HAclIeZICTBEHHOM HW3MEHUMBOCTH B kuBOW mnpupoze. Ilpumepom wmyrtauum Oyner
NEPEeCTaHOBKA OJHOT0 MJIM HECKOJIBKUX HYKJIEOTUIOB B KOJIOHE. Tak Kak «CUMThIBAaHHE» HH(POpMALUU
MPOMCXOTUT UMEHHO 10 TPOHKaM HYKJICOTHIOB, CMBICI OYIET COBCEM JPYTUM: BMECTO «->KHII-OBLI-
KOT-» CTaHET «-KWI-OBUT-KTO-» WIN «-KUI-0ObIK-TOJI-».

110. MyTareHe3 - mpolecC BO3HHUKHOBEHHUs Myranuii. OCHOBa MyTareHesa - M3MEHEHHS B MOJIEKYyJaxX
HYKJICMHOBBIX KUCIIOT.

111. Ha0GsroneHue - Hay4dHbIM METOJ II€JIEHANIPABIEHHOTO BOCHPUATHSA (B TOM YHCIE M C HOMOIIbIO
npubOpoB), 0OYCIOBICHHOTO IMOCTABICHHOM 3ajjaueil, Kak MpaBWJIO, HE HM3MEHSIOUIMHA COCTOSHUS
00BeKTa, SIBJICHUS, Mpolecca. Haydnoe HaOMIOICHNE OTIIMYAETCSl OT TIOATHYECKOTO CO3EPIIAaHUs MITH
MEIUTAllM1 OOBEKTUBHOCTBIO, TO €CTh BO3MOJKHOCTBIO TIOBTOPEHMS pE3YJIbTAaTOB HaOIIOIEHUS
JIPYTUMH YI€HBIMU WM IPYTHMH METO/IaMU (HAllpUMeEp B IKCTIEPUMEHTE).

112. HanpaBJieHHOCTh JIBOJIIOIUU - TIPUYUHHO-CIICACTBEHHAs IIeTb, BEAyIIas KpaTYalllliM ITyTeM K
U3MEHEHHSM JKHBOTO OT TMPOCTOTO K CIIO)KHOMY, OT MEHee TPUCIOCOONICEHHBIX K Oolee
IpUCHOCcOOICHHBIM, 3alpellaronias Apyrue HalpaBJIeHUs] pa3BUTHSL.

113. HacJjieACTBEHHOCTDb - CBOICTBO OPraHM3MOB IOBTOPSTH B DSy MOKOJCHHWW CXOIHBIC NMPU3HAKU U
CBOWCTBA: THUIBI OOMEHA BEIECTB, INCUXOJOIMYECKHEe OCOOCHHOCTM M THIIBI HMHIMBHYaIbHOTO
pa3BUTHI U T. 1. BMecTe ¢ M3MEHUYHMBOCTHIO HACIIEACTBEHHOCTh 00ECIEUNBALT, COTIACHO B3TIISIAM
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114.

115.

117.

118.

119.

120.

121.

JlapBHHa, MOCTOSIHCTBO M MHOTOOOpa3ue GopM >KU3HU U JIC)KHUT B OCHOBE SBOIIOIUH KUBOI IPUPO/IBL.
Harypdunocopusi (ot mar. natura - mpupoma) - mnoHsATHE «phiiosophia naturalisy BmepBbie
BcTpeuaeTcs y puMmckoro ¢unocoda Ceneku B I Beke H. 3., moutu yepe3 VI BEKOB mocie 0CHOBaHUs
Hatypdmiocobuu - punocopamu MIeTCKOW (MOHUICKOMN) MIKOJBI. [10 MepBOHAYAIBHON CYIIHOCTH,
3T0 (unocodus NPUPOIBI, YMO3ZPHUTEIbHOE (TEOPETHUYECKOE, TaK KaK «TEOPHs» C TIPEUYEecKOro -
YMO3pEHHUE) UCTOJIKOBAHUE MPUPObI, PACCMAaTPUBAEMOE B €€ LIEJIOCTHOCTHU, B OCHOBE KOTOPOH ObLI
AQHTUYHBII KOCMOLEHTPU3M. B aHTHYHOCTH MOCTaBIEHHBIE BOIIPOCHI O MATEPUU U €€ AaTOMUCTUYECKOU
CTPYKTYpE, O MAaTeMaTH4YeCKOW TrapMOHMM BceneHHO, O COOTHOIIEHWH BEIIECTBA M CHIIBI,
OpPraHMYECKOI0 U HEOPraHUYECKOI0 C €CTECTBEHHOHAYYHBIX MO3MLIMHI HAUYMHAET pelIaTh BIIEPBBIC
Apucrotenb. HoBbie naen OblTH BHECEHBI B cpeHUE Beka Domoit AKBUHCKHM U AnbOepToM Benukum,
1o3/1Hee, KOorjga Bce 0ojee BaXKHYIO POJIb HAUWHACT WUTpaTh HAOIIOJCHHE U OMBIT, TO MJEH TaKUX
MbicauTenerd, kak Pomkep bokon, Huxonaii Opesmckuii u ap. IlocreneHHO BO3HUKaeT
Harypdunocodus neopranmueckoro (Jleonapno na Bunum, Konepuuk, Kemnep, Jlexapr, ®@pancuc
bakon, 'anuneit), 3aBepmmBIIasICS CO3MaHUEM KIIACCHUECKOW MEXaHUKH, (aKTHYECKH OTBEPIIICH
HaTyppmIocouio B ee cTapoM NOHUMAHUH. (IUTHPYETCS 10 ).

Heiipon - HepBHas KJI€TKa ¢ OTPOCTKAMHU (aKCOH U IEHJPUTHI) IPOBOAIIAS

HEpPBHbBIE HMITYJIbChl K OpraHam. B3aummoneicTBue HEWpPOHOB
MEXJ1y CcO0OW W C OpraHaMu IIPOU3BOJUTCS YEpe3 CHHAICHI.
OcHoBHast CTpyKTypHasi (yHKUMOHAlbHAS E€IUHHIIA HEPBHOM
CUCTEMBI.

116. HeliTpoH - »JieMEHTapHas 4YacTuIla, COCTOAIAs M3 Tpex
KBapKOB: OJHOI'0 BEPXHEro (C 3apsA0M IUIIOC JBE TPEPTU) U ABYX
HUKHHX (C 3apsI0M MUHYC OJIHA TPETh Kax/blil) HeTpoHsl BXOAST
B COCTaB sIJIEp BCEX aTOMOB, KpOMe BOAOpo1a. B cBOOOAHOM COCTOSTHMM HEHTPOH HE CTaOMIICH, CpeaHee
BpEMsI €r0 KU3HU HE NPEeBbIIAECT 17 MUHYT.

HejliTponHas 3Be31a - KOHEYHBIM NPOAYKT BCHBIIMIKM CBEPXHOBOW 3BE€3/lbl, €CJIM B HCXOIHOM
COCTOSIHUM ee Macca He mpesbimana 2,5 macc Connua. [Ipu oOpa3oBaHMM HEHTPOHHOW 3BE3[bl
IPaBUTALMOHHBIE CHJIbI, 0Opa3HO TOBOPsI, BIIPECCOBBIBAIOT 3JIEKTPOHBI B IMPOTOHBI, IIpeBpalias ux B
ANEKTPUYECKU HENTpaIbHbIe YacTUIbl. O0NagaeT CUIIbHBIM MAarHUTHBIM TIOJIEM B OOHAPY>KUBAET ceOs
[0 MOIIIHOMY UMITYJIbCHOMY PaJIMOU3TY4EHHIO B KAUeCTBE MyJbcapa.

Hesmmneiinast cpeaa - cpena, CBOMCTBA KOTOPOM 3aBUCAT OT HHTEHCUBHOCTH B3aWMOJICUCTBYIOIIHUX C
Hell (Qu3MYecKux MoJied, B MEpPBYIO OYepedb 3JIEKTPOMArHUTHOIO (HallpuUMep IMOJ BO3AEHCTBHEM
Ja3epHOro u3nydeHus). B HenuHeiHOM cpenie HapyIIaeTcs Cynepno3uiys BOJIH U MOJeH.
HepaBHoBecHOe COCTOSIHME - COCTOSHUE TEPMOJMHAMHYECKON CHUCTEMBI, XapaKTepu3yrolleecs
HEOJIHOPOJAHOCTHI0 MAaKPOCKOIIMYECKUX BEIMYUH (TeMIIepaTyphl, JaBJIC€HUS, KOHIEHTPALUU U T. 1.),
YTO BEAET K HeoOpaTHUMBbIM MpOIeccaM, B pe3yibTaTe KOTOPBIX M30JMPOBaHHAs (3aKpbiTasi) cucTeMa
JIOCTUTAET PAaBHOBECHS.

Hoocdepa - Takoif sTan pa3Butusi 6uocdepbl, KOrjaa 4eIOoBEUYECKH pa3yM U HampaBiseMas UM
IIPOU3BOJICTBEHHAS JIEATEIBHOCTh BCETO YEJIOBEYECKOr0 OOIIECTBA, CTAHOBUTCS OJHUM U3 (PaKTOPOB
re0JIOTMYECKOr0 U KIMMAaTHYECKOT0 COCTOSIHUA TUaHeThl. MIHbIME ciioBamMu Hoocdepa - 3To 001acThb
npeoOpa3oBaHusi MpUpoabl chepoil pasyMHOHM >KU3HU. TepMUH BBEIEH B Hay4Hbld obmxon B.W.
Bepnanckum (Hayunast MpIcTb Kak MaHeTapHoe siBlieHue, bruocdepa u Hoocdepa u ap. Tpydsl).
Hyxkneocoma - KOMIUIEKC CIEIMATU3UPOBAHHBIX OEIKOBBIX MOJIEKYN (THCTOHOB), BOKPYT KOTOPBIX
00BUBAIOTCS, Kak HIHYpHI, ABoKHBIe 1lenu JTHK. 3to mo3BosnseT pazmecTuth B MaJIOM
reoMeTpuyeckom oobeme Oonblioe konmuuecTso uenei JJHK 0e3 ux 3anyreiBanus Mmexay co0oit
(TUCTOHBI UTPAIOT POJIb CBOCOOPA3ZHON MOJEKYISIPHON «KATYIIKH).

‘ o 122. HykneoTuabl - COCTaBHBIE YacTH HYKJICHHOBBIX KHCJIOT. B
o0111eM BUI€ TOCTPOCHHUE MOJIEKYJT HYKJICOTHI0B MTOKa3aHO Ha CXeMe.
C OIHOW CTOPOHBI K MEHTO3€ MPHUCOCAMHSETCS OIHO U3 5 BHJIOB
A30THUCTBIX OCHOBAaHUH, C JPyroil - ocraTok (PpochopHON KHCIOTHI.
Ecnu B menTo3e conepxkurcs nse rpymnmsl OH, To 3T0o pubo3a, Takoit
Hykieotus Bxoaut B coctaB PHK. Ecnu BMmecto OH ocraercs Toabko

Nucleus
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123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

aToM kucijopoja O, TO MEHTO3y Ha3bIBAIOT J1€30KCUPUO030H, Takhe HYKJICOTHUbI BXOISAT B COCTaB
JHK. NHauBuyaibHOCTh HYKJIEOTHIaM MPUAAET a30TUCTOEC OCHOBAHUE: aJICHHH,
TyaHWH, THMHH, YPALWI U [IUTO3HH.
HykJiemHOBBIC KHMCJIOTBI - BBICOKOMOJIEKYJISIPHBIE LIEMH, 3BEHBAMH KOTOPBIX SIBJISFOTCS OCTAaTKH
HyKJIeoTH0B. [lpu obpa3zoBanuu 1enu (momumepusanuu) (ocdatHas Tpymmna OJHOTO HYKICOTH]IA
MPUCOEAUHSIETCS K CBOOOIHOMY «YT'OJIKY» MEHTO3bI IPYroro HyKJIEOTHIa TaK, YTO Kaxaas MEHTO03a
OKAa3bIBACTCS «BUCSIICH» Ha IBYX ocTaTkax (pochopHO KUCIOTHI.
O30H - xuMHuyecKas MOAU(UKAIUSA KUCIOPOIa, MOJIEKYJIBI 030HA COZAEpk AT TPU aToMa KUCIOPOa.
Ob6pa3yercs B aTmMmoc(hepe MmpH IIEKTPUUYECKUX pa3psaax (rpo3e) WK MoJl IeHCTBHEM HOHU3UPYIOIIHNX
usnydeHuil. B tom uucne - nox neiicteuem ynbrpacduoseroBoro uznydeHuss ColiHIa, MOTIOMas ero
MIPU 3TOM.
O3oHocepa - oOmacte armocepbl 3emin, pacmojiokeHHas Ha Bbicore oT 10 go 50 kM ot
MOBEPXHOCTU 3€MJIM, C MaKCUMyMOM Ha BbicoTe 20-25 kM. [IpenoxpaHsieT moBepxXxHOCTh 3eMIH OT
n30biTouHOro ocBenieHuss ee Y@ wusnyuenueM Connua. [Ipou3BOJICTBO JETKO HCHAPSIOUIUXCS
KHUJIKOCTeW Thma ()peoHOB M HAKOIUICHHE HMX B arMocdepe 3eMiM NPUBOAUT K OOPa30BaHHIO
«O30HOBBIX JIBIP», UYTO MOKET UMETh HEraTUBHBIE MOCIEACTBUS IS )KMUBBIX OPIraHU3MOB.
OHTOreHe3 - WHAMBHYaJIbHOE pa3BUTHE OPraHU3MOB, OXBATHIBAIOLEE BCE WM3MEHEHMSI OT €ro
3apoxaeHus 10 cMepTH. CieyeT paccMaTpUBaTh B €IUHCTBE C UCTOPUYECKUM PAa3BUTUEM POJA UK
BUJ1a ((UTIOTEHE30M).
Opranuzanus: 1) coeanHeHre MHUBUIOB B €ANHOE LIEI0E ISt

COBMECTHOTO TPYJa, B KOTOPOM OHHU CTAHOBSTCS B3aMMOCBSI3aHHBIMU «OPYAMSIMU» (OpPraHaMM)
1eJI0T0; 2) COBOKYITHOCTD MPOIIECCOB HJIH ICHCTBUIM, BEAYIIUX K 00pa30BaHHIO M COBEPIIICHCTBOBAHHUIO
B3aUMOCBSI3€H MEXK/Ty YaCTSIMHU LIEJIOr0; 3) BHYTPEHHSIS YIIOPSI0YCHHOCTbD, B3aUMOICHCTBHE 00JIee WITN
MeHee TudepeHIIIPOBaHHBIX M ABTOHOMHBIX YacTel 11e710r0, 00YCIIOBICHHBIE €T0 CTPOSHUEM.
OTKpBITbIE CHCTEMBI - CUCTEMBI, CIIOCOOHBIE K CBOOOJHOMY OOMEHY BELIECTBOM € OKPYXKArolein
Cpeloif, K KOTOPBIM MOTYT OBITh OTHECEHBI (U3HUecKue (TepMOJUHAMHUYECKUE), XHUMHUYECKUE,
OMOJIOTUYECKHE CUCTEMBI, B TOM YHCJIE JKUBBIE OPTraHU3MBbI, B KOTOPBIX HAONIOAETCS METabO0IN3M.
CocTosHHS CUCTEM MOTYT OBITh AaJIEKUMU OT PAaBHOBECHBIX.
OTHOCHTETbHOCTH MPUHIMN - GYHAAMEHTATBHBINA (PU3HMUECKUI TPUHIHIL, YTBEPKAAIOUIHIA, YTO BO
BCEX HMHEPIHAIBHBIX CHCTEMax OTCYeTa JBIKEHHE OOBEKTOB W MPOIIECCHI, €0 COMPOBOXKIAIOIINE,
IPOUCXOAT MO OIMHAKOBBIM 3aKOHAM, OJMHAKOBBIM 00pa3oM. [IpuHIUIT OTHOCUTENBHOCTH JIEXKUT B
OCHOBAHUSX KJIACCUYECKOW MEXaHWKH, KBAaHTOBOM MEXAHWKH, DJJIEKTPOJAUHAMHUKHU, TEOPHH
OTHOCUTEIIbHOCTH U TEOPU KBAHTOBBIX MMOJIEH.
IMapaaurma - Hay4Has TeOpus, BOIUIOIIEHHAs B OTPECIEHHON cUCTEeMe TIOHSATHH, WM 00IIIasi cxema,
AITOPUTM IMOCTAHOBKH HOBBIX HayUHBIX IIPOOJIEM U CLIOCOOOB MX pelIeHHUs], Tpeodaaaoas B JaHHOU
HayKe WJIM B OOIIeCTBE B TEUYEHHUE OMNPENECICHHOTO Mepuoia ux paszButusa. CMeHa mapaaurm
IPOUCXOIUT B XOJie¢ Hay4HbIX peBoytonuil. [loHsTHe mapaaurma BBeAEHO B HayKy (uiocopom-
no3utuBucTOM I'. BeprmanoM u ObUTIO MIMPOKO pacmpoCTpaHEHO aMepuKaHCKUM (uzukoMm Tomacom
KyHOM, TBOPIIOM TEOpHUH HAY4YHBIX PEBOJIFOLIMI.
Ilna3ma: 1) HOHM30BAHHBIN ANEKTPUUYECKH HEUTpPaIbHBIA ra3, CMEChb HOHOB aTOMOB M DJIEKTPOHOB,
HaxoJsIiascs, Kak MpaBWio, IMPH BBICOKOW Temmeparype. B cocrosHum miasMbel HaxoAWTCs
MOJABJISIIONIAsl YacTh BelIECTBa BceneHHOM: 3Be3/bl, ralaKTUYECKUE TYMaHHOCTH U MEK3ae3/(Has
cpena. HaGmromaeTcs mia3sma Takke BOMM3M 3eMJI B HEKOTOPHIX ee reocdepax (marHutocdepe,
noHocdepe). 2) miaasMa KpPOBHM €CTh KHUJAKAas €€ 4acTh, B KOTOPOH, COOCTBEHHO, U HAaXOJISATCS
(GhOpMEHHBIE PJIEMEHTHI KPOBH: SPUTPOIIHTHI, JICHKOIIUTHI, TPOMOOITUTHI.
IMone ¢u3nyeckoe - MPOCTPAHCTBO, B KOTOPOM MOXKHO OOHApYKUTh Kakue- JTUO0 (HU3NUecKue
BO3/ICHCTBUS; yIIOTPEOISIOT TEPMUH TI0JI€ U B IPYTUX HayKax WK chepax AesiTeIbHOCTH: TI0JIE YyBCTB,
MoJie BOCIPHSATHS, TOJIE 3PEHHs, TOJE HaNpsHKeHUU, TMoje anredpandeckoe, HampuMmep, ToJe
KOMIUIEKCHBIX YUCEI U T. 1.
Ionyasiuusi - COBOKYIMHOCTh BCEX OCOOEH OJHOro OHOJOrMYECKOro BUAA, JIUTEIBHOE BpeMs
JKUBYILAsl HA OIIPe/IeTICHHOW MECTHOCTH ¥ TaM BOCIIPOM3BO/IAIIIAsl ce0sl B HECKOIBKUX MOKOJIEHUSIX (T.€.
obnanmaromiass ompeneneHHbIM reHodoHaoM). PaccmarpuBaercs Kak dSJIeMEHTapHas eIUHHUIA
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134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

sBoTronMK. Ha m3MEHEeHUs cpeibl MOXKET pearupoBaTh MEPECTPONKON CBOETO TeHO(pOHIa.
Iopsaox: 1) sicHast ¥ YeTKast OpraHu3aIus KaKoW-1100 chepsl

JEeUCTBUTENBLHOCTH (IIPUMEPHI: MaTEMaTUYECKHUI MOPAIO0K, HOJUTUYECKUH, B chepe MCUXUUECKOTO
U T. J1.); HOPSIOK KaK MeTa(pU3MUeCKUil MPUHIIMII CYIIECTBOBAJI YK€ B @aHTUUYHON KOCMOJIOTHH (CIIOBO
«KOCMOCY JIJIsl TPEKOB M 03HAYAJIO «IIOPSIOKY); JIYUIINI IpuMep MopsiaKa B [esIeco00pa3HOM eHMHCTBE
MHOrooOpasusi; 2) B OHOJIOTMM TaKCOHOMMYECKas KaTeropus (paHr) B CUCTEMAaTHKE pacTeHUl,
OakTepuii U rpuOOB, T/Ie B MOPSIOK OOBEAMHEHBI POJCTBEHHBIC CEMEUCTBA, Jajee OM3KUE TOPSAKU
00pa3yloT Kkinacc. B cuctemaruke )KMBOTHBIX OPSIIKY COOTBETCTBYET OTPS/.
IIpeacraBienue: 1) B y3KOM CMBICE - MOSBISIFOIIMICS B CO3HAaHWU 00pa3 paHee BOCHPUHSATOTO
IpeaMeTa Ui SBJIEHHs], IOCJIE TOrO KaK IpeCcTaBIsieMoe OObEKTUBHO YK€ HE IIPUCYTCTBYET, a TAKKe
o0pas, co3/1aHHbIN MPOTYKTHBHBIM BOOOpaKEHHEM; 2) B IIUPOKOM, 00JIee TOYHOM, CMBICIIC - IPEAMET
MBILUICHHS, YyBCTBOBAaHUS, BOJIHEHMs, (PAHTa3MM WJIM MEUYTaHUSA, KOIJlAa OH LIEJIMKOM SBIISIETCS
HArJSIIHBIM, KOTJA WHAMBHUIY YAaeTcsl Kak Obl TOCTaBUTb €ro mepen co0oil Kak HeYTo
BOCIIPUHMMAEMOE.
Ipunoun gonojaHuTeabHOcTH Bopa - 01HO U3 QyHIaMEHTaTBHBIX MOJI0KEHUH KBAHTOBOM TEOPHH,
COCTOALIEE B TOM, YTO B aKT€ U3MEPEHUS MOT'YT ObITh YCTAHOBJIEHBI, C TOUHOCTBIO, JIOIyCKaeMOM
COOTHOIIIEHUEM HeorpeeneHHocTei ['elizen0epra, MO0 SHEPrusi U UMITYJIbC KBaHTOBOH CHCTEMBI
(MHKpoOOBEKTa), 100 €€ NMPOCTPAHCTBEHHbIE KOOPJMHATHI U BpeMsl (IPOCTPaHCTBEHHO-BPEMEHHOE
MIOBE/ICHUE CUCTEMbI). DTH JIB€ KAPTHUHBI HE MOTYT IPOSBIATHCS BMECTE, OJHOBPEMEHHO, HO, Kak
cuntan narckuit pusuk Hunbe Bop, Moryr nomonssate oaHa apyryo. CienyeTr oTMETHTb, YTO OHU
MMEHHO HE OJTHOBPEMEHHBI, a IOTOMY HE MOT'YT ObITh COIIOCTABUMBI, TAK KaK KaXKaasi U3 3TUX KapTUH
«CMa3bIBAET», «Pa3MbIBACT» APYTYIO, TOMOJIHUTEIBHYIO.
IIpuHOMI COOTBETCTBUSI - BOSHHUKIIWI B (PM3MKE NMPHUHIMII, YTBEPXKIAIOUINHA, YTO Kakaas Ooiee
ri1y0oKast TEOpHsI COAEPHKUT, IIPU HEKOTOPOM IpeJIeNIbHOM IIEpeXo/ie, paHee €il MpeecTBYIOIIYIO, He
CTOJIb TITYOOKYIO (HarpuMep, peIATUBUCTCKAst MEXaHUKa DHHIITEITHA PH MaJIbIX CKOPOCTSX 00OBEKTOB
HEePeXOaUT B KIaccuueckyro MexaHuky Hertotona). Ilpuniun 0611 BBeieH qaTrckuM gusukoM Humbcom
bopom.
IIpo6aema - cioxHasg TeOpeTUUecKas WIM NpaKkTU4ecKas 3ajaya, TpeOyrouas JUisi CBOEro peleHHs
HOBBIX 3HAHUI, [10/1X0/10B, METO/IOB.
IIpoTo3Be3abl - HaYaIbHBIM ATAIl 3BOJIOLUN BCEX 3BE3[, XapaKTEPHOW YEPTOH KOTOPOTO SBIIAETCS
peakuus TepMOSJIEPHOIO CUHTE3a siAep Tenus U3 saep Aeitepus (COCTOSIMIMX U3 MPOTOHA U OJHOTO
HEMTpOoHa), a He U3 AJep BOAOPOAA, KaK B OOBIYHBIX 3Be37ax. SIBISIOTCS MOUIHBIMH HUCTOYHHUKAMHU
MH(pPaKpacHOTO U3ITYUEHHUS.
ITpomecc: 1) mocnenoBarenbHas CMEHa SIBICHUI, COCTOSIHUI B Pa3BUTHH Yero-HUOYIb; 2)
COBOKYITHOCTb MTOCJIE€A0BATEIbHbBIX AEHCTBUH IS
JOCTHOKEHUS KaKOU-JINOO 11eJH, pe3ysbTaTa.
ITopTper (pa30BbIil - cEeMENCTBO KPUBBIX, IOCTPOEHHBIX B ()a30BOM IPOCTPAHCTBE, KOOPAUHATAMU
KOTOPOT'O SIBIISIOTCS JIFOOBIE MapaMeTphbl, XapaKTepU3YIOIUE COCTOSTHHE CHUCTEMBI ( B TOM 4YHCIE -
BPEMEHHbIE U POCTPAHCTBEHHbIE KOOPAMHATHI
IIpoayueHTbl - MUKPOOPTaHU3MBl U pacTE€HUs, CHOCOOHBIE K (DOTOCHMHTE3Y WM XEMOCHHTE3y,
ABJIAIONIMECS aBTOTpO(aMM M CO3/JAIOIIME OPraHUYECKUE BEIIECTBA M3 HEOPraHMYECKHUX 3a CUeT
sHeprun CoJHIa MM XUMHUYECKUX peakiuil. [lepBoe 1 0CHOBHOE 3BEHO PELMKIMHIA OPTaHUYECKUX
BEILIECTB B IPUPO/JIE.
Pa3BuTHe - 3aKOHOMEpHOE M3MEHEHME MATEPUM M CO3HAHUSA, UX YHUBEPCAIBHOE CBOWCTBO;
COOCTBEHHO Pa3BEPTHIBAHUE JIO TE€X MOP «CBEPHYTOTO», BBIABIEHUE, OOHApYXEHHE Bellel, yacTel,
COCTOSIHUHM, OTHOLICHUH, KOTOpbIE MMEIUCh M TpexkJ]e, CYLUIECTBOBAJIM B MOTEHLUH, HO HE ObLIH
JOCTYIHBI BOCTIpUATHIO. Pa3BuTre ObIBae€T WJIM IKCTEHCUBHBIM (TIPOSIBICHHE W YBEIUYEHHUE YKe
MMEBILIETOCS ) WJIX UHTEHCUBHBIM.
Paca - ucropuyecku CcIOXMBIIASICS Tpynmna JIOJeH, B KOTOPOW XapaKTEpHbI BHEUIHUH OOJIMK
00ycJ0BJIeH OOIMMHU HaceICTBEHHBIMH MTPU3HAKaMHU (LIBETOM KOXH, TJa3, BOJioc, (hopMoii yepena,
poctoM U T. 1.). OCHOBHbIE YEJIOBEUECKHE pachl - €BPONECOUAHAS, HETPOUAHAs U MOHrojgouHas. K
TUM pacaM HEKOTOpbIe y4YeHbIe NOOaBIAIOT €Ille JIBE - aMEePUKAaHCKHX HMHJEHIeB (aMEpUHIOB) U
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aBcTpajon1oB. Bee packl aOCOIIOTHO paBHOIICHHBI B OMOJIOTHYECKOM U IMICUXUYECKOM OTHOUICHUSIX U
HaxoJATCs HA OJHOM M TOM
K€ YPOBHE 3BOJIIOLIMOHHOIO Pa3BUTHSI.
Penyknmonusm (ot sart. reductio - Bo3Bpailarh, OTOJIBUraTh Ha3a/l) - METOJOJOTUYECKUIN MPUHIINII,
OCHOBBIBAIOIIMICS HA BO3MOXXHOCTH OOBSICHEHUS CJI0KHOTO Ha OCHOBE 3aKOHOB IPOCTOTO (HAIIpUMeED,
ABJICHUSI OMOJOTHH OOBSICHATH 3aKOHaMU (PU3UKHU U XUMHH U T. I1.).
Penyknus: 1) cBeeHHe CIOKHOTO K IPOCTOMY, COCTABHOTO K

3JIEMEHTApPHOMY; NEHCTBUS WM MPOLECCHI, MPUBOAAIINE K YIPOIICHUIO CTPYKTYpPbI KaKOTro-11ubo
00BEKTa, METOJOJIOTHYECKUN MPHEM CBEIEHHs IaHHBIX K HMCXOAHBIM HayayiaMm; 2) B OWOJIOTHH -
YMEHbILIEHUE YUCIIa, PAa3MEPOB OPraHOB U TKaHEH, YIPOILIEHUE UX CTPOCHUS UK yTpaTa UMH QYHKIUN
B IPOILIECCE 3BOJIOLMOHHOIO WM WHAUBUAYAJIBHOIO pa3BUTHUS OPraHMU3Ma, BIUIOTh JO IOJIHOIO
MCYE3HOBEHHUSI OPTaHa UM TKAHH.
PeayueHTbl - MUKpOOPIraHU3MBI, pa3jlaralolliie OTMEpIIEE OPraHMYECKOEe BEIIECTBO Ha HCXOJHBIE
HU3KOMOJIEKYJISIPHBIE COSAMHEHHUSI, KOTOPhIE MOTYT OBITh YCBOCHBI MPOAYLICHTAMH.
PesimkToBO€e M3/1ydeHue (OT JaT. relicium - OCTaToOK) - KOCMHYECKOE IEKTPOMAarHUTHOE U3ITydEeHHUE,
CBsI3aHHOE C dBOMIOIMeN Beenennoil, HauaBiel cBoe pazpurtue nocie «bombiioro B3peiBay; hoHOBOE
KOCMHUYECKOE H3JIy4YeHHUE, CIEKTP KOTOPOro OJM30K K CIEKTpYy aOCOJIIOTHO YEpHOro Teja C
temneparypoii 2,7 K. Teoperuuecku 0bu10 npeackasano . A. ['amoBbIM.
Pemunkanus - coznanne cede mogoOHOM CTPYKTYPHI; B MOJIEKYJISIPHOW TEHETHKE - CHHTE3 Ha KaXKIOH
n3 Huted moisekynsl [IHK, munorma PHK, mapHoil el HuTH; peluiMKamusi JIEKUT B OCHOBAHUHU
MeXaHU3Ma Iepelaun HacleICTBEHHON HH(popMaIim.
Pu6ocombl - BHYTPUKJIETOUHBIE «CTAHKU», HA KOTOPBIX MPOUCXOAUT cOopKa 1emneii 6enkoB. CoaepkaT
OONBIIYI0 M Mayl0 CyOBEIWHUIIBI, KaXaas M3 KOTOPBIX COCTOMT W3 OEJIKOBOTO KOMILIEKCa,
00BOJIAKUBAIOLIETO IEHTpalibHYI0 MoJekyny pPHK.
PHK - cokpamenue or puOOHYKJIEHHOBasI KUCIIOTa. B kauecTBe MEeHTO3bI comepxut pudosy, B PHK
BXOJSAT YEThIPE a30TUCThIX OCHOBAHUS aJ€HUH, I'YaHUH, IUTO3UH U ypauui. CaMmble JUIMHHBIEC LIETIH
umeror Mmartpuunble MPHK, cambie kxopotkue - tpancnoptHele TPHK, pubGocoMHble unmeror
IIPOMEKYTOUHBIE PA3MEPHI.
PHK-unTepdepennusi - sBICHUE IMOJABICHUS SKCIPECCUU TeHOB (CHHTE3a OejKa KOJIUPYEeMOro
reHom) masieiMu (21-23 nykneoruna) PHK, kommiementapasivu yuactky Mmatpuunoit PHK.
PHK-nepexkiatouareau (PHK-pene) - mansie PHK, usMmensitomue cBow KOH(Urypauuio INpu
COEMHEHUU C HEKOTOPbIMU MOJIEKYJIaMH U aKTUBUPYIOLIUE TEM CaMbIM (MJIM OJIOKUPYIOIIUM) CHUHTE3
cnenupuyecknux OeNKoB, albTepPHATUBHBIN CIUIAWCUHT U APYTrue BHYTPUKIETOUHBIE IPOLIECCHI.
CaMoopranuszanms - MOsBICHUE YHNOPSAOYEHHOCTH (LIMKINYHOCTH BO BPEMEHHM, NEPUOJUYHOCTH B
IIPOCTPAHCTBE) U 00pa3oBaHue CTAOMIBHBIX CTPYKTYP B HEPAaBHOBECHBIX CpeflaX, 0OMEHUBAIOIIUXCS C
OKpYKCHMEM IOTOKaMHU BELIECTBA, PHEPTMHM M SHTponuu. [Ipumepamm caMoopraHus3aliMd MOTYT
CITY’KUTh NEPUOINYECKHE XUMHUYECKUE
peakuuu, oTkpeIThie b.I1. bernoycoBbiM.

CBeTOBOIi T0/1 - PACCTOSIHHE, TPOXOIMMOE CBETOM 32 OJIMH KaJeHAapHBIN T/, IPUHUMAETCS YacTo B
Ka4eCTBE €IMHUIIBI MEK3BE3/THBIX U MEKTATAKTUICCKUX PACCTOSHHIN; BEIMYMHA 3TOTO ITyTH IPUMEPHO
paBHa 10 TpHUILIMOHOB KMJIOMETPOB.

Cum6u03 (oT rped. SymbiOSiS - COBMECTHas W3Hb, COXXHUTEIbCTBO) - TECHOE COBMECTHOE
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CYIECTBOBAHME Pa3HBIX BUJOB. B 3TO MOHATHE BKIIOYAIOT U Mapa3sUTU3M, KOT1a OJUH U3 OPTaHU3MOB
’KMBET 3a c4eT JApyroro. B Gosiee y3koM cMmbicie 1oJ CMMOMO30M MOHUMAIOT JIMIIb CIIy4au B3aUMHO
BBITOJTHOT'O COXKUTENIBCTBA 0COOEH IBYX BHJIOB. B Takux CUMOMOTHYECKHX OTHOIIEHUSX MOTYT OBbITH
pacTeHHE C PaCTEHUEM, PACTCHHE C )KUBOTHBIM, JKUBOTHOE C JKUBOTHBIM; PACTCHUS U )KUBOTHBIE MOTYT
OBITH B CUMOHMO3€ C MUKPOOPTaHU3MaMH, a TIOCIIETHUE APYT C IPYTOM.
CHHIyJIsIpHOCTHh - 00JacTh MPOCTPAHCTBA C HEOOBIYHBIMH, IPEIEIbHBIMA CBOMCTBAMHU IIO
O0ONBIIMHCTBY (hu3HUecKux napamerpoB. CorimacHo Mojaenu «bobioro B3peiBay Havyano BeeneHHON
IPOM30LILIO U3 CUHTYJISIPHOM 00J1aCTH, CUHTYJIIPHOCTH.
CuHepreTuka - HayKa 0 CaMOOPIraHU3alUN XUMUYECKUX, PU3MUECKUX, OMOIOTUYECKHUX U COLMAIBHBIX
cucreM. CuHepreTuka ONMCBHIBAET IPOLECCHI, B KOTOPBIX LeJI0€ 00JaJaeT TaKUMH CBONCTBAMH,
KOTOPBIX HET y €ro 4acTel, OHa paccCMaTpUBAET OKPY)KAIOIINUKA MUP KaK MHOXKECTBO JIOKAJIM30BaHHBIX
IPOLIECCOB PA3JIMYHOM CIIO)KHOCTU U CTaBUT 337ady OTBICKATh €AMHYIO (TPaHCIUCLMILIMHAPHYIO)
OCHOBY OpraHu3allud MHpa, KakK JUIs MPOCTEHIIMX, TaK U JUIS CIOXKHBIX €ro cTpykryp. KitoueBbie
HOJIOKEHUS CUHEPreTHKH, COpMyJIMpOBaHHbIE €€ OCHOBaTeleM HeMmelkuM ¢usukom I'. XakeHowm,
TAaKkoOBbl: 1) wHcciaenyemMple CUCTEMBI COCTOSIT M3 HECKOJIbKMX WM MHOIMX, OJIMHAKOBBIX WIN
Pa3sHOPOAHBIX YacTel, KOTOpble HAaXOAATCA BO B3aUMOJEHCTBUU APYr C APYroM; 2) 3TH CUCTEMBI
SIBJISIFOTCS] HEJIMHEHHBIMU; 3) TIPU PACCMOTPEHHH (HU3MUSCKUX, XUMUUECKHX M OMOJOTMYECKUX CUCTEM
pedb uaeT 00 OTKPBITHIX CUCTEMaX, JaICKUX OT TEIIOBOI'O PABHOBECHS; 4) 3TH CHCTEMBI HO/IBEPIKECHbI
BHEIIHUM M BHYTPEHHUM KOJEOAHHSM; 5) CHCTEMBI MOTYT CTaTh HECTAOMJIBHBIMHU; 6) TPOUCXOMAST
KayeCTBEHHbIE H3MEHEHUs; 7) B 3TUX CHCTeMax OOHAapyXUBAIOTCS AMEP/KEHTHbIE (BHE3AIHO
BO3HUKAIOIIIME) HOBbIE KaYeCTBA; §) BO3HUKAIOT IPOCTPAHCTBEHHBIE, BPEMEHHBIE, IPOCTPAHCTBEHHO-
BpPEMEHHbIE WU (PYHKIMOHAIbHBIE CTPYKTYPbI; 9) CTPYKTYpbl MOTYT OBITh YHOPSIOYEHHBIMHU WIIH
xaotnyeckumy; 10) Bo MHOTHX ciTydasix BO3MOKHA MaTeMa-Tu3anus. Bee paccMarprBaemblie TPOLIECCHI
B cHCTeMaxX HeoOpaTHMbI BO BpeMeHH. (LIUTUpYeTCs 1O ...).
Cucrema: 1) MHOXXECTBO 3JIEMEHTOB, HAXO/SIIUXCS B COOTHOLICHHUSX U

CBSI34X JPYT C IPYrOM U 00pa3yroluX ONpeIesIeHHYIO IEJI0CTHOCTh, €IMHCTBO; 2) COBOKYIHOCTh
KaKuX-Tu00 DJIEMEHTOB, CIUHHI], OOBEAMHSIEMBIX MO OOMIEMY IMPHU3HAKY; 3) COBOKYITHOCTH Tl
(0OBEKTOB), MBICIIEGHHO WJIM pPEaJbHO BBIIEICHHBIX M3 OKPYKAIOLIEro IpOCTpaHCTBa (MHpA).
Beienaor cucreMbl MarepuaibHble (CUCTEMbl KMBOW M HEXHMBOH IPHPOJBI, 3a/JaBaeMble
CUCTEMAaTHKaMH) U aOCTpaKTHbIE (TOHSATHUS, TUIIOTE3bl, TEOPUHU, HAy4YHbIE 3HAHUSA O CHCTEMax,
(dbopmanu3oBaHHbIE, JJOTUYECKHE U TIP.).
Cunre3 0e/1KO0B - B KJIETKE POUCXOAUT B €€ LIUTOIIa3Me, TJIe B paCTBOPE HAXOASITCSI aMUHOKHUCIIOTHI.
Nx pacno3znaet cootBercTByomas TPHK u nocraBnser k ogHoit u3 pudocom. M3 mHoxecTBa (6osee
20 tunoB) TPHK, ¢ npucoenMHEeHHBIMH K HUM aMHUHOKHUCIIOTaMHU, B KaX bl TaHHBIH MOMEHT ¢ MPHKk
YCTaHABIIMBAET CBS3b TOJBKO Ta, KOJOH KOTOpOoH cooTBeTCTBYeT aHTUKON0HY MPHK. IlosTOMy 1iens
cobupaeMoro Oenka CTPOTrO COOTBETCTBYET pacmonoxkeHnuto komoHoB B JIHK. Matpuunas MPHK
cobupaeTcs B INpolecce TPAaHCKPUILUK, Korja kKaxaomy kogony JIHK coGupaercs ero antumon -
antukonoH MPHK. B o6mem npouecce nudopmanus npoxoaut o stanam: kogoH JJHK - antukonon
MPHK - xomon TPHK.
CocTosiHue (IPUPOJHBIX OOBEKTOB M CHCTEM) - KAUeCTBEHHAas M KOJMUYECTBEHHAs XapaKTepUCTHKa
MHO’KECTBa MX (DYHKIMOHAJIBHBIX M MHTEIPATUBHBIX PEaJbHBIX M MOTEHLHAIbHBIX BO3MOXHOCTEH,
MHO’KECTBA X IIPU3HAKOB, IAPAMETPOB B IPOCTPAHCTBE U BPEMEHH.
CnekTp - COBOKYITHOCTh BCEX 3HAUEHUH KaKOW-TMOO (U3NYECKOW BENUYMHBI, XapaKTEPU3YIOIINUX
CHCTEMY WM TpoIiecc. ITO MOXKET ObITh, HAIIPUMEP, CIIEKTP SHEPIUi CUCTEMBI, TOTJIa OH HyMEpYyeTcst
[0 WX BO3pAcTaHMIO, a Ka)Jas W3 HHEPruil clieKTpa Has3bIBae€TCs ypoBHEM sHepruu. Pasmmuaror
JVCKPETHBIN U HETIPEPBIBHBINA CIIEKTPBI, XapaKTEPU3yEMBbIE BCIIOMOTaTEIbHBIMU BEIMYMHAMM.
CraTucTHYeCKHe 3aKOHBI - 3aKOHBI CPEHHUX BEJIMYHMH, AEHCTBYIOINE B 00JIaCTH MACCOBBIX SIBJICHUMH,
HanpuMep, B MUKPOMHpE JEHCTBYIOT CTaTUCTUYECKHE, a HE Kay3ajbHble (T. €. NPUYHUHHO
00yCIIOBJICHHBIE) 3aKOHBI.
CTpykTypa - B3aMMOpACIOJOXEHHE M CBSA3b COCTaBHBIX 4YacTed 4ero-immbo; COBOKYITHOCTh
YCTOMYMBBIX CBSI3eH 00BeKTa (C ApyruMHu 00bEeKTaMH), 00eCTIeunBaroIas ero HeJIoCTHOCTh. B dpusnke
Y XMMHH PA3IAYAIOT CTPYKTYPBl aTOMOB, MOJIEKYJI, )KMIKOCTEHN, TBEPABIX TEII.
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Cyocrannus (ot yar. substantia - CyIHOCTB; TO, YTO JICKHUT B OCHOBE) - B OOBIYHOM TOHMUMAaHHH
CUHOHHUM MaTepuH, BElecTBa; B (PMIOCO(PCKOM CMBICIE - HEYTO HEU3MEHHOE, TO, YTO CYIIECTBYET
6marozapst cebe 1 B caMoM ceOe; B ECTEeCTBEHHOHAYYHOM COBPEMEHHOM CMBICIIE - TOJIBKO (hopMalIbHOE
MOHSTHE, UMEIOIIEEe CMBICIT HOCUTEJIS SIBJICHUS.

Te3aypyc (ot rpeu. thesaurus - 3amac): 1) cioBapb, B KOTOPOM HauOoJiee MOJTHO MPEACTaBICHBI BCE
ClIOBa S3bIKa C UCYEPIBIBAIOIIUM IIEpeYHEM MPUMEPOB HX YHOTpeOJNieHUusT B TEKCTax; 2)
CHCTEMaTH3MPOBAHHBIM HAOOP JAHHBIX O KaKOW-1100 007IaCcTH 3HAHMUA.

TexkToHuka (oT Tpeu. tektonike - CTpOMTENBHOE HCKYCCTBO) - pPa3lei TeOJIOTHH, H3YYaroIuil
CTPYKTYPY, JUHAMUKY, JeOpMaLIUU KaKOT0-THOO0 ydacTKa 3eMHOI KOPBI M BEpXHEH MaHTHH 3eMJIH.
Teopus - cicTeMa OCHOBHBIX UJIeH TOM WM HHOM oTpaciu 3HaHus. PopMma HaydYHOTO 3HAHMSL, AArOIIast
LIEJIOCTHOE IIPEJICTABICHUE O 3aKOHOMEPHOCTSX M CYIIECTBYIOLIUX CBA3SX JEHCTBUTEIBHOCTH.
Kputepuii HCTUHHOCTH ¥ OCHOBA Pa3BUTHUS TEOPUH - IPAKTHUKA.

TepMoanHamMuka - HayKa 0 (PU3MUYECKUX CBOWCTBAX OOBEKTOB, KOTOPHIE COCTOAT U3 OYEHb OOJIBIIOTO
yuclia 6ecropsiIOUHO JABIKYIIUXCS YaCTHUI], 00 UX Pa3IUYHbBIX COCTOSHUSAX U O Mpolieccax, B KOTOPBIX
OHM Y4acCTBYIOT.

TepmoauHaMuyeckasi cucreMa - QU3NYECKUI 00BEKT U3 OUYEHb OOJIBIIOTO YKCiIa YacThll (ATOMOB,
MOJIEKYJ), KOTOPbIE COBEpIIAIOT XAOTHUUYECKHUE TEIUIOBBIE IBUIKEHMSI, BCJIEICTBUE YEro IJIaBHOU
XapaKTEPUCTUKON ee COCTOSIHUS sIBIsieTCs Temnepatypa. [IpocTeiiiiell TepMouHaMU4eCKON CUCTEMOM
SABJSETCS WACANBHBIA a3, MEXIY YAaCTULUAMH KOTOPOrO HET CWJI B3aUMOAEHCTBUHU. Baxuenmmm
CBOICTBOM paccMaTpUBAEMbIX CHCTEM SBJISIETCS CaMOINPOM3BOJIBHBIN MEPEX0Jl W3 Pa3IHuHBIX
HEPABHOBECHBIX COCTOSIHUI B OIPE/IEJIEHHOE PABHOBECHOE COCTOSIHUE.

TepmosinepHasi peakuusi - peakuus CIUSHUS (CUHTE3a) JIETKUX sjAep B Oosee TsKenble,
IPOUCXOSIINE IpU Temrieparypax Boime 10 miH rpaxycoB. UrpaioT HCKITIOUUTENFHO BEICOKYIO POJTh
B 3Be3/1aX, KaK HCTOYHUK YHEPTHH.

TonepanTHocTh: 1) TepIMMOCTh K MHOTO poOJa B3IJISAaM, HpaBaM, NMPUBBIYKAM; 2) CHOCOOHOCTh
OpraHu3Ma MepeHOCHTh HEOIAroNPUATHOE BIUSAHHE HEKOTOPBIX 3KOJIOTHYECKHX (HaKTOPOB; 3) MOJIHOE
WIM YaCTUYHOE OTCYTCTBHME HMMMYHOJOTMYECKOW peakUuu - HOTeps OpPraHUu3MOM CIIOCOOHOCTU
BbIpa0aThIBaTh aHTHUTEA.

YHuBepcyM (OT JaT. universum, summa rerum) - exuHas BceneHHas; «MUpP Kak IEJI0oe» WA «BCE
cyuiee».

®a3za (ot rpeu. phasis - mosBiaeHue): 1) cTyneHb Na3BUTHS U HM3MEHEHHS 4Yero-inbo, 3Tam
HENPEPBIBHOTO TMpoliecca pa3BUTHUSA; 2) B OMOJIOTUU - OJHO U3 KaYECTBEHHO PA3IMYHBIX COCTOSHUN
pa3BHBarOIIelcd MPUPOIHON CUCTEMBI, HallpUMeEp, JUIsl HAaCEKOMOTro 4Yepeia INpeBpalleHHil: S0,
JIMYMHKA, KYKOJIKa, B3pOCaoe HacekoMoe (umaro); 3) B (PU3UKE - ITO COCTOSHHUE BELIECTBA, KOJIeOaHUH,
CIUIaBa, MJIEKTPUYECKOTO TOKA U T. 1.

®a30B0e NPOCTPAHCTBO - MPOCTPAHCTBO (IO CYLIECTBY MaTeMaTHUYECKOE) BCEX KOOpAUHAT U
UMITYJIbCOB HEKOTOPOU (PU3NYECKOM CHCTEMBI, TAKOE, YTO OIPENEICHHOE COCTOSHUE 3TOM CHUCTEMBI B
KaKOW-TO MOMEHT BpPEMEHHU H300pa’kaeTcsi B 3TOM IMPOCTPAHCTBE TOYKOHM, a MOCIEAOBAaTEIHHOCTh
MEHSIOIINXCS COCTOSIHUH - Pa3oBoit TpaekTopuei. [IpencraBnenus o ha30BbIX MPOCTPAHCTBAX CITY>KAT
XOpouIled OCHOBOW il MOCTPOSHMUS TEOPHM CUCTEM MHOTHX YacTHUl], OyIb TO KJIACCHYECKHUX HIIU
KBaHTOBBIX.

®akTop (ot nat. factor - nenmarommii, TPOU3BOISMIINI) - MPUYKMHA, JBWXKYIIAs CHJIa KaKOTro-IMOO
SBJIEHUS, ITPOLIECca, OMPEEIIAIONIas ero XapakTep UM €ro OT/JENIbHbIE YePThl; MOMEHT, CYILIECTBEHHOE
00CTOATENLCTBO B KAKOM-JTIHOO IMpolecce, sIBICHUH.

PDanbcuGuKaMU NPUHLUMII - KPUTEPUN PacClO3HABAEMOCTH HAy4YHOW HMCTHHBI, IPEINOIO0KEHHBIN
anrnuiickuM  punocopom Kapmom Ilommepom. Kputepuem HaydHOCTH TeOpUM SIBISETCS €€
banpcuUIPyeMOCTh UM OMPOBEPKUMOCTh. Ecnu kakoe-mubo ydeHHWe TOCTPOSHO TakK, YTO B
COCTOSIHUM MCTOJIKOBBIBATh JIIOObIE (DaKThl (acTposiorus, TeoJorus M T. [1.), T. €. Yy4YCHHE
HEOINPOBEPKUMO B IIPUHIIMIIE, TO OHO HE MOXET MPETEH10BaTh Ha CTATyC HAyYHOTO.

®enotun (ot rpey. phainon - sBISOUIMICA + typos - OTIEYATOK) - COBOKYIMHOCTh BCEX CBOWMCTB U
IPU3HAKOB OpraHu3Ma, CQOPMHUPOBABLIMXCS B IPOIECCE €ro HHIWBUIYaIbHOTO pPa3BUTUA
(oHTOrEHe3a), B OTIMYHUE OT €ro HACIEeICTBEHHBIX CBOMCTB, €r0 T€HOTHUIIA.
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du3nyeckass KapTHHA MHpPa - TpeJACTaBIeHHe 00 YHHBEPCYME, O MHpPE M €ro Ipolieccax,
BbIpaboTaHHOE (DU3MKON HAa OCHOBE AMITUPHUYECKOTO W TEOPETUUYECKOro Mo3HaHusA. B ¢usmueckoit
KapTHUHE MHpaA OTPakaeTCsl TOCHOJICTBYIOIIAsI HA TOT WJIU MHOW MCTOPUYECKHI MOMEHT (pU3NYecKas
napagurma.

@epMeHTHI (Ipyroe Ha3BaHHE DH3MMBI) - OCIIKOBBIC COCIMHCHUS, UTPAIOIINE POJIb KaTaIH3aTOPOB
MHOTHX OMOXMMHYECKUX MPOIIECCOB B KUBBIX OPraHM3MaxX WM B HCKYCCTBEHHBIX Cpe/ax (Hampumep
B BuHOAenuu). OOJalal0T OYEeHb BBICOKOW H30HMPATEILHOCTHIO K PACIICIUISIEMBIM COCIUHEHUSM,
MEXaHU3M «y3HaBaHUs» COCIMHEHHI Ha MOJICKYJIIPHOM YPOBHE ITOKa HE U3BECTCH.

DujioreHes - MPOIECC UCTOPUIECCKOTO PAa3BUTHS OPraHU3MOB, UX BHJIOB, POJIOB, CEMEICTB, OTPSIOB,
KJaccoB, THIOB. DuioreHes cienyer paccMaTpuBaTh B €JMHCTBE W B3aMMOOOYCIIOBICHHOCTH €
WHAUBUIYaJIbHBIM PAa3BUTHEM OPraHU3MOB (OHTOTEHE30M).

DuIyKTyaluu - CIIydailHble MaJible OTKJIIOHCHUS! OT PABHOBECHBIX 3HAUCHHI MapaMeTPOB OTACIbHBIX
YaCTHUIl B MHOTOYACTUYHOM CUCTEME, KaK MPABUIIO0, 00YCIIOBICHBI XaOTHYECKUM TEIUIOBBIM ABHKCHUEM
YACTHII.

@DOTOH - KBAHT JJICKTPOMATHUTHOW HSHEPTUU CBETOBOTO JHMANa30HA YacTOT (MO MPEATIOKEHUIO
DWHIITEHHA), B HACTOSIIECE BPEMS TaK HA3bIBAIOT 3JICMEHTAPHBIC YACTHUIIBI C HYJIEBOM Maccoi MOKOs,

IIEPEHOCSIINE dJIEKTPOMArHUTHBIE B3aUMOJICUCTBUSA (cubr)
MEXIY 3apsHKCHHBIMU

YaCTULIAMH BEIIECTBA.

DOTOCHHTE3 - IMPEBPAILCHUE 3€JICHBIMH PACTCHUSAMHU W HEKOTOPBIMH MHUKPOOpPraHU3MaMu

HEOpPraHMYECKUX BELIECTB M YIJIEKHCIIOro ra3a aTrMoc(hepbl B OPraHMYECKHUE COEIMHEHUsS 3a CueT
cBeroBoi sHeprun ConHia. Bkimtoyaet 607bI110€ YHUCII0 3TAnoB Ipeodpa3oBaHus XUMUYECKUX CBSI3EH.
@DpakTajabHas reoMeTPHUsi - TeOMETPUs 00BEKTOB JpoOHOH ((ppakTanbHOI) pa3MepHOCTH (Hanpumep,
KOpBI JiepeBa, oOiaka, OeperoBoil JTMHUU 3alKBa U Tp.), MPEATOKEHHAs U pa3BUTas OENbrUHCKUM
marematukoMm b. MannensOpotrom B 1977 roxy.
Xaoc - B ObITOBOM 3HAu€HUU: MOJIHBIN Oecropsnok, Hepasdepuxa. B rpedeckoit mudonoruu -
NIEpPBOOCHOBHAsI Heo(hopMIIEHHAsI Macca, U3 KOTOPOH 3aTeM BO3HUKAET BCe cylecTBytomee B Mupe. C
HAyYHOW TOYKMU 3peHHs - 0co00€ COCTOSHHE MHOTOYACTHMYHOM CHUCTEMBI, YAAJIEHHOM OT TOYeK
paBHOBECHS], IIPH KOTOPOM pEAIU3yeTCsi MAKCUMAJIbHO BBICOKHWE 3HAYEHMSI SHTPONHUHM CUCTEMBI U
paspylleHbl BCe MOTEHIIUATIEHO BO3MOXKHBIE CBSI3U U (hOpMBI 00BbETMHEHUS OTAENbHBIX yacTel. [Ipu
«cOpoce» 4YacTU PHTPONHUH B OKPYXKAIOIIYI0 Cpeay, BO3MOKHO BO3HHKHOBEHHUE YIOPSI0YEHHBIX
CBA3EH U CTPYKTYP.
XupajabHOCTh MOJIEKYJISIPHAS - JMCCUMMETPHS, OTCYTCTBHE
KOHTPYSHTHOH CHMMETpUU (COBMAACHHSI TMPU HAIOXKEHUU) Y MOJEKYl KHUBOW MaTepHH,
NPUBOJAIIEE K OTKIIOHEHHIO (ITOBOPOTY, BPAIIEHNUIO) UMU MOJISIPU30BAHHOTO JTy4ya CBETA.
XMIIHHUK - 2KePTBa (CHCTEMA) - B3aUMOCBSI3b MEK/y KUITHUKOM U )KEPTOBOH, B pe3yJabTaTe KOTOPOU
HBOJIIOLIMOHHO BBIUTPHIBAIOT 00a; MaTeMaTH4ecKasi MOJIeNIb UX B3aUMOOTHOILIEHHUM ObuIa MpeioKeHa
A. Jlotka u ®@. Bonbreppoit B 1925-26 ronax.
Xo03iMH - mapa3uT (cUCTeMa) - B3aUMOCBSI3aHHAS COBOKYMHOCTH (MHOTJIa MHOTOBHUOBAs)
OpraHU3MOB, B KOTOPBIX WMJIM Ha KOTOPBIX MAapa3UT MPOXOAMUT CBOM UK pa3BuTus. [lapazutnueckas
BETBb Pa3BUTHUs BCEr/la TYNUKOBas, HO (hOPMbI IPUCIIOCOOICHUH Tapa3UTOB HEUCUEPIIAEMBbI.
Xomm3Mm (ot rped. pholos - 1ienoe) - punocodcekoe TeueHue, KOTOpoe paccMaTpUBACT MPUPOLY Kak
uepapxuro «uenoctHoctern». XomusM [x. XongeitHa UCXOAUT U3 LETOCTHOCTH MUpaA KakK BBICIICH U
BCEPXBATHIBAIOLIEH LENOCTHOCTH - W B KAuyeCTBEHHOM, M B OpPraHU3allMOHHOM OTHOILUEHUSX, B
[IEJTOCTHOCTH, OOHUMAIOIMIEH cOO00M 00JIACTH TICHXOJOTHYECKOH, OMOJTOTHYECKOM, B TOM YHCIIe CaMOi
palMOHATIBHON - (PU3UYECKOW pearbHOCTH; BCE 3TU 00JACTH MPEACTaBISIOT COOOM yIpolleHue u
000co06ieHre ATON UX 0XBATHIBAIOUIEH 11€TOCTHOCTH.
Xpomocombl - crienn(uyeckue CTPYKTYphl B COCTaBe sifiep KJIETOK, B COCTaB KOTOPHIX B JTMHEHHOU
MOCJIEI0BATEIbHOCTH BXOAAT reHbl. Kak mpaBuiio, cojepikar 1Be HEpaBHbIE 10 JUIMHE 4acTU. XOPOLIO
pa3IYMMBI TIPH Havalle JIEIeHUs KIETOK, KOT/la OHU YIBaWBAIOTCS, U HAYMHAIOT HAIIOMUHATH OYKBY
X. ¥V gyenoBeka 22 XpOMOCOMBI ITapHBIE U OJIHA - HEMApHasl, Ha3plBaemas X U Y -xpoMocomsl. Hannune
Y -XpoMOCOMBI ONIPEAETSAET MY KCKOU I10JI
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192.

OpraHu3Ma 4elloBeKa.
LapcTBa MpUPOABI - BHICIIAS, BOJIOIMMOHHO 0OOCHOBAaHHASI TAKCOHOMHUYECKAsh KaTeTOpHs: I1apCcTBa
POKapUOT, TPUOOB, PACTEHHI M KUBOTHBIX; [IaPCTBA TPUOOB, PACTCHUN U KUBOTHBIX O0BCIUHSIOT B
HA/IAPCTBO dYKAPHOT; IIAPCTBO MPOKAPHOT PACCMATPUBAIOT M KaK HAIIApCTBO, JSIUMOE Ha 1IapCTBa
apxii u 0akTepuil.

193. [le10cTHOCTHL -3aBEPIICHHOCTh, OOIIEe E€AMHCTBO HB3aWMOCOTIIACOBAHHOCTH JJIEMEHTOB

CUCTCMBI.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

HuTonna3ma - Bsi3kast )kujKas cpena (IIMTO301b) BHYTPU KIETKU, OKpYXKaromias sSiApo KIETKH U cama
OKpYy’KeHHast MeMOpaHoii KJIeTKU. B Hell paconokeHbl MUTOXOHAPHH, TH30COMBI, TUIACTHIBI U IPYTHE
opratouipl. B IMT030/11 pacTBOpEHbl aMUHOKHCIIOTHI, HEOPTAHUYECKUE COJIU, MOHBI KaJIbLIUs1, MarHHs,
HaTpus, TJIOKO3a U JIPYyrMe OpPraHMYecKHe COEeIMHEHUsA. B nuroruiasme oCylecTBIISETCS CHUHTE3
OEJIKOB.
Hens nmumeBasi (OHa e IeNb MUTAHUS WIK Tpo(UYECKas IEIb) - MOCIEI0BATEIBLHOCTh TPYIIII
OpPraHU3MOB, KaXKJ1asi U3 KOTOPBIX (MUIIEBOE 3B€HO) CIYKUT MUIIEH I MOCIEAYIOIIEH.
Huka(pl), nukanaaocts (0T rped. kyklos - kpyr): 1) COBOKYITHOCTb

B3aMMOCBSI3aHHBIX SIBJICHHM, MPOIIECCOB, 00Pa3yIOMIMX 3aKOHUEHHBIH KPYT pa3BUTHUS B TEUCHUE
KaKoro-TO TPOMEXYTKAa BpEMEHM (Hampumep, B OHOJOTMM LUKJIBl JKU3HCHHBIC, DPAa3BUTHA Y
OpPraHU3MOB, MOJIOBOI1 U Jp.); 2) onpeneseHHas rpynna HayK, JUCIUILINH.
YepHasi abIpa - KOCMUYECKHE OOBEKTHI, 0Opasyroliuecs IMpU CKATUU CUCTEM, Macca KOTOPBIX
npesblnaeT BenuuuHy 2,5 macc ConHua. B Takom ciiydae HET Cuil, KOTOpbIe MOIUIA Obl yJaep:KaTh
BELIECTBO OT IPABUTALIMOHHOTIO KOJIJIAIica - HEOTPAaHUUEHHOT'0 C)KaThsl B OECKOHEUHO MaJlblii 00BbEM.
YepHbie IbIpbI MOTYT ObITH 00pa30BaHbI MPU B3phIBaX CBEPXHOBBIX 3BE3/ WM Ha HAYallbHOUN CTaJuu
HBOJIIOLIMM BCEJIEHHOW. B 1eHTpax MHOIMX TrajakTUK MPEIIoJaraeTcsi Hajluuue YEpHBIX JbIp C
mMaccamu B MILIHOHBI Macc ComnHna. ['paButanmonHoe mone UepHbIX IbIp yIEp>KUBAeT, Kak B
JIOBYIIKE, BCE H3JIyYEHUS, OJHAKO MOXXHO OOHApYKUTh M3 MO U3IYYEHHIO ra3a U IbUIH,
dbopMUPYIOLIUX BOKPYI TaKMX OOBEKTOB BPAIIAIONIYIOCS BOPOHKY WJIHM JUCK MaJIeHUs BEIIECTBA B
0€310HHBIN KOJI01eL.
JKocHCcTeMA - LIETIOCTHBIN MPUPOAHBIN KOMILIEKC, 00pa30BaHHBIN )KUBBIMUA OPTraHU3MaMH U CpelaMu
X 0OMTaHUs, B KOTOPOM KMBOE M KOCHOE BEIIECTBO OOMEHUBAIOTCS SHEPTHEH U BEIIECTBOM
JKCIIePUMEHT - IIeJICHANPaBJIEHHOE, MJIAHUPYEMOE M KOHTPOJIUpYyeMOe BO3JeHcTBHE HAa OOBEKT
W3YYEHHUS C I[eJIbIO POBEPKH FMIOTE3 WM aJIbTEPHATUBHBIX TOUYEK 3PEHUS.
dBosronust (ot nar. evolution - pasBepTeiBaHMe, pa3BHUTHE): 1) HENpPEpPHIBHOE, MOCTEICHHOE
KOJIMYECTBEHHOE M3MEHEHHE, pa3BUTHE, B OTIIMYME OT PEBOJIOIUHU KaK KOPEHHOI'O, KaYeCTBEHHOIO
U3MEHEHMs; 2) pa3IdHOTO pOja JABWKCHMS, CBA3aHHbIE C IepeMEIleHHEM, IepecTPOCHHEM
OTIpEIENIEHHBIX 3JIEMEHTOB, €IMHULl CTPYKTYPhl, CUCTEMBI; 3) B OMOJIOTHH - OCHOBHBIE XapaKTEPHbIE
YepThl HBOJIIOLIMM: BO-TIEPBBIX, IIPEEMCTBEHHOCTb, BO-BTOPBIX, BO3HMKHOBEHHE B IBOJIIOLIMOHHOM
Tpoliecce 1eaecoo0pa3HoCTH (0JHO U3 HauOoJee ySI3BUMBIX MECT B TEOPUU IBOJIOINHU), B-TPETHUX,
YCIIO’)KHEHUE U COBEPILIEHCTBOBAHUE CTPYKTYP OPraHU3MOB OT OJJHOM I€0JIOTMYECKON IMTOXH K JPYTOH.
JHTPONMSA - MHOTOACIIEKTHOE MOHATHE: OJHO3HAYHAs TEpMOAMHAMHUYECKas (PYHKLHS COCTOSHUS
CHCTEMBbI MHOTHX YaCTHUL, MEpa BEPOATHOCTH

MpeObIBAHMS CUCTEMBI B IAHHOM COCTOSIHIH, Mepa TeriooOMeHa pu (a3oBbIX MTepexoax B
cucteme. B 1ienom ciry>kut kpurepuem

HAIpPaBJIEHHOCTH CaMOIIPOU3BOJIbHBIX IIPOILECCOB B MIPUPOJE - OT COCTOSHUS C MAJIbIM 3HAYEHUEM
SHTPOIUU K COCTOSIHHUSIM C OOJIBIIINM €€ 3HAYCHHUEM.
IMepAKEeHTHOCTD (OT aHTJl. emergence - BOSHUKHOBEHUE, MOSIBIIEHHE HOBOTO) - MOSIBJIEHHE HOBOTO
CBOWCTBA, KauyecTBa B CHUCTEME, KOTOPro He OBLIO y Pa3/eleHHBIX 3JIEMEHTOB CHUCTEMbI; OJHO M3
KITFOUEBBIX TOJIOKEHUN CUHEPTETUKH.
Snpo aToma - IIeHTpalbHast, TOJIOKUTENIBHO 3apsHKeHHast 0071acTh aTOMa MaJIbIX pa3MepoB (IPUMEPHO
JIECSITh B MUHYC MATHAALATON CTENEHU METpa), COCTOsIIAs U3 IPOTOHOB M HEUTPOHOB. Snpo aToma
BOJIOPOJIa COJIEP’KUT BCETO OAMH IPOTOH. Macca siipa MPUMEPHO B JIBE THICAYM pa3 MPEBOCXOAUT
Maccy JIEKTPOHHOU 000JI0UKH aToma.
Snpo KiaeTkM - ee BaxkHas yacTb, pazmepamu oT 3 10 10 muxpomerpoB. OkpyxkeHa MeMOpaHHON
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000JI0UKO¥ ¢ TOpamMH, Yepe3 KOTOPhIE MPOUCXOIUT 0OMEH BEIIECTBAMH C IUTOIUIA3MO: U3 sipa B Hee
MOCTYIAIOT cyOuyacTuilel pudocom u 1ienu Marpuyaoir PHK, B oOpaTHOM HampaBiieHHH MOCTYHAOT
Oenku 1 pepMeHTHL. B 00beMe siipa pacnoararoTcsi HUTU XpOMOCOM, KOTOPBIE TIEPE]] aKTOM JEJICHUS
KJICTKH CKPYYHMBAIOTCS B TUIOTHYIO CITUPAJIh, IPH 3TOM YKOPAYHMBAsCh U YTOJIIASCH.

3.3. KAVIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne | Ilnan dDakrt HaunmeHnoBaHue pa3aeia Tpmmer
aHue
1BBenenune
1. [05.09 BBOIHBII, IEpBUYHBIN HHCTPYKTaX M0 Th.
UeMm MbI Oy1eM 3aHUMaThCsI? (3HAKOMCTBO € COZIEPYKaHUEM Kypca)
2. [05.09 Hayunbiit MeToq no3Hanus. Ponb Gpu3uku B U3ydeHUH KUBOU
[IPUPOJIBI.
3. [12.09 Th. Jlaboparopnas pabota Nel 3HakoMcTBO ¢ 1TaOOPaTOPHBIM
000pYJIOBaHUEM U TIPABUIIAMHU PAOOTHI C HHM,
4. [12.09 Tb. Jlaboparophas padota Ne2 «OmnpeesieHue EHbI ACICHHUS U
MOIPEIIHOCTU U3MEPEHHS IPUOOpay
5. [19.09 [Tpeamer Ouoduszuku. Mctopus pa3BUTHS OMODU3HKY.
2. CTpoeHne BelecTBa U KJIeTKH. TensioBble siBJIeHUS.
6. 19.09 [lepBoHauasibHbIE CBEIEHUS O CTPOEHUHU BelecTBa. OCHOBHBIE
nonoxenns MKT.
7. | 26.09 Temneparypa u €€ usmepenue. TeMiepaTypHbIE Kb IIKAJIbI
8. | 26.09 ArperatHble cOCTOsIHUA BenlecTBa. OCHOBHBIE (PU3UUECKUE
CBOWCTBA TBEP/IBIX, KUIKHX U Ta3000pa3HbIX TeI
9. 03.10 ®azoBbic nepexosnl. [naBnenre u KpucTamIu3anus.
10. | 03.10 [TapooOpazoBanue. Mcnapenue u KUICHUE U UX PA3IIHUIHE.
11. | 10.10 Tb. Jlaboparopnas pabota Ne 3 «HaGnroeHue 3a riaBjIeHreM
nbja. 3MepeHue TeMnepaTyphl IUIaBICHUSD
12. | 10.10 TB. JTaboparopnas pabora Ne 4 «Hab:roieHue 3a HCapeHuem
BOJIBL.»

Tb. JITaboparopnas padora Ne 5 «Habmroienue 3a kKuneHuem
BOJIbl. OnIpejiesieHne TeMITEpaTypbl KHTICHHST BOJIBI)

13. | 17.10 YpoBHHU opranuzanuu xKuBoro. CTpoeHUe KIETKU. OTIINYHE
pacTUTENbHOM OaKTepHaIbHOM U )KUBOTHOM KJIETKH.
14. | 17.10 Th. Jlaboparopras pabora Ne6 «CTpoeHue pacTHTEILHOM

KJIETKHU MOl MUKpOcKoroM. [IpurotoBnenue u nyuenue
MUKPOIPEapaToB.»

15. | 24.10 Bona u e€ cBolicTBa.

16. | 24.10 Tb. Jlaboparopnas paboraNe 7 «OnpezneneHue MIOTHOCTH BOABI.
3aBUCHMOCTbH IUIOTHOCTH BOJIBI OT TEMITEPATyPhI»

17. | 07.11 3HaveHue BOABI IS )KU3HEACATEILHOCTH pacTeHuid. DopMbl
BOJIBI B KIICTKE.

18. | 07.11 KopueBas cuctema kak oprad norpedienus Boasl. Kopueroe

JlaBJICHNE, 3HaYeHHE, MEXaHU3M U METO/Ibl OIPEICICHHUS.
['yrranus u nad pacTeHH.

19. | 1411 dusmnonornyeckre Nporeccs B KiIeTkax pacreHuit Kierka kak
OCMOTHYECKAsl CUCTEMA.
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20.

1411

[Tponeccrt nuddy3un u ocmoca B xuBoit pupose. JAuddys3us u
OCMOC B PaCTUTEIILHOM MUpE. https://vk.com/@bioddt-osmos-i-
rastitelnaya-kletka-plazmoliz-i-turgornoe-davlenie

21.

2111

Juddysus B mporeccax IbIXaHUS U TUTAHUSL.
Tb. JIaboparopnas padota Ne 8 «MccnenoBanue sBiIeHHSI 0CMOCA,
muddy3uu B pacCTCHUAX.»

22.

2111

Ocmotnueckoe U TypropHoe aasieHue. Cocymias cuia.

23.

28.11

Typropuoe naBnenue. Th. Jlabopatopuas padorta Ne9
«OmnpeneneHne BIaKHOCTH JIUCTHEB U UX TYPrOPHOTO
COCTOSIHUSI»

24.

28.11

[Tnazmonu3 u nennazmoinus B kinetke. Th. Jlaboparopnas padora
Ne 10 «ITnazmoinu3 1 Aenaa3mMoian3 B KIETKaxX KOXKUILbI JTyKa
pernyaroro.»

25.

05.12

JaBnenue. JlaBnenue B TBepAbIx Tenax I'b. JlaboparopHas
pabora Ne 11 «M3mepeHne COOCTBEHHOTO JIaBJICHUSI HA TTOJD»

26.

05.12

,Z[aBJ'ICHI/Ie KHUIKOCTH. r UAPOCTATUYCCKOC JaBJICHUC

27.

12.12

Atmocdepa. Atmocdeproe nasnenue. Poib atmochepHoro
JaBJICHUS Ha KUBbIE Opranu3Mbl. OTBIT ¢ MaraedyprcKuMu
TOJTYIIAPUSM

28.

12.12

Tb. JTaboparopnast padota Nel2
«3mepenne aTMOCHEPHOro U ruJPOCTaTUUECKOTO JaBICHUS
YKHTKOCTH.»

29.

19.12

Tb. JIaboparopnas padota Nel3 «MccnenoBanue 3aBUCUMOCTH
THUAPOCTATUYCCKOI'O JaBJICHUSA OT I‘J'Iy6I/IHI)I MOI'PYKCHUS. »

30.

19.12

CsoiicTBa KHUAKOCTH. AnHoMaJlbHEIE CBOMCTBA BOJbI 1 UX BJIMSIHUEC
Ha ’)KUBbIC OPraHnU3MBbI.

3L

26.12

BirasxxHocTh Bo3ayxa. Poib nponeccoB ucnapeHust 1uist
KHUBOTHBIX. VciapeHue B )KU3HU PACTCHUH.

32.

26.12

Tb. JIaboparopnas padota Nel4 «HaGnroneHue 3a BIUSTHUEM
(bu3MYeCKUX YCIIOBUM BHEIIHEH cpeibl (TEIIOBBIX, BOJHBIX) Ha
POCT U Pa3BUTHE PACTCHUI».

33.

16.01

Tb. Jlaboparopnas padota Ne 15 «lcnapeHue BoAbI TUCTHIMU 10
Y TIOCJIE TTOJINBA»

34.

16.01

[ToBepXHOCTHOE HATSIKEHUE KUJIKOCTEN. SABIEHNE CMAaUMBaHUS.
Kanunnsipueie siBineHus

35.

23.01

Ponb kanumispHBIX SIBIEHUN B KPOBOOOPAIICHUH )KHUBOTHBIX, B
CTPOEHUHU PACTCHUI. POJIb MOBEPXHOCTHBIX SIBICHUM JIJIs
HAaCEKOMBIX.

36.

23.01

Kanunnsaprocts B Mupe pactenuid. Th. Jlaboparopnas padora
Nel6 «KanumnsipHble IBJIICHHS B OKPAIIMBAHUHU PACTCHUI
VccnenoBanne KanMJUISIPHBIX CBOMCTB OyMa)kKHBIX candeTok

3 MexaHHMKa B )KMBBIX OPraHH3Max.

37.

30.01

CKOpOCTH U YCKOpEHHMsI, HaOIr0/1aeMble B Pa3HbIX MPUPOIAHBIX
nporeccax. EcTecTBeHHas 3allIuTa OpraHu3MOB OT YCKOPEHHH.

38.

30.01

PeakTuBHOE IBMXXEHHE B PaCTUTCIILHOM U JKUBOTHOM MUPC.

39.

06.02

Tpenue B sxxuBoit mpupose. [IpucmocobaenHus, 3a c4eT KOTOPBIX
TPEHUE YBEJIMYUBAETCS UJIM YMEHbILIAETCS.

40.

06.02

Tb. JlaGopatopnas pabora Nel7 «Omnpenenenue kod¢h¢uieHTa
TPEHUS TPYIIUXCS TOBEPXHOCTEN. »

41.

13.02

Cuita Tsokectd. Bnusine T'paBUTallM HaA )KXHUBBIC OPraHU3MBI.
['eoTponusm.
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42. | 13.02 Cuia ynpyroctu. Bec Tena.

43. | 20.02 ApxuMenoBa cuiia. Y CJIOBUE IJIaBAaHUS TEI

44. | 20.02 Tb. Jlaboparopnast pabora Nel8 «OnpezeneHue IOTHOCTH CEMSH
[0 METOJY ‘“TOHET-BCILIBIBACT »

45. | 27.02 Tb. JlTaboparopnast pabota Nel9 «ccnenoBanue 3aBUCHMOCTH
BBITATKUBAIOILEH CHIIBI OT TUIOTHOCTH YKHUJKOCTH U 00beMa Telia.»

46. | 27.02 Bunsl sHepruu. Mexanuueckas v TEII0Basi SHEPIUM.

47.| 06.03 DHEprusi U MOIHOCTh PAa3HBIX MPEACTABUTEINICH KHUBOH IPUPOIBL.
PeakTHBHOE IBUKEHHE B JKHBOTHOM MHPE.

48. | 06.03 JxcnepuMeHT. [loydeHne TErIoThI IPH TPEHUU U yIape.
OrnpezenieHne KHHETUYECKON 1 OTEHIIUAIbHOM SHEPTUHU Tell.

49. | 13.03 [IpocTsle MEXaHU3MBI. Y CIIOBUA paBHOBecHs. [IpaBuio MOMEHTOB..

50. | 13.03 Th. JlaGoparopnas pabora Ne20 «lccrnenoBanue yciaoBui
PaBHOBECHSI pbIUara.»

51. | 20.03 Tb. JlJabopaTtophas pabora Ne21 «IIpocTbie MEXaHH3MBI B KHUBBIX
opranu3Max (110 pUCyHKaM CKEJIETOB KHBOTHBIX )»

52. | 20.03 Mexanndeckue KosieOaHus. MareMaTHuecKuid ¥ TPY)KUHHBINA
MasITHUK. DU3HMUECKHE XapaKTEPUCTUKA MEXaHUIECKUX KOJICOAHMI.

53. | 27.03 Th. JlJaGopaTopnas pabota Ne22 «OnpeneneHre 4acTOThl M IEPHOIA
KoJIcOaHHUH MPY)KUHHOTO U MaTEMAaTHYECKOTO MasiTHUKA
KonebarenpHbIe TPOIECCHI B )KUBOH MTPUPOJIE.

54. | 27.03 MexaHn4ecKHe BOJIHbL. BUabl MEXaHUYECKHUX BOJIH.

55. | 10.04 3BYK U €r0 XapaKTepPUCTUKA.

56. | 10.04 ["0110c0BOIf U CTYXOBOH ammapar yenoBeka. Bocrnpusarue 3ByKOBBIX
W MHBIX KOJICOATEIbHBIX MPOIECCOB B dKUBOTHOM MHPE.

57. | 17.04 3BYKH, CONIPOBOKIAOMINE pabOTy cep/lia, JeTKUX,
(donokapauorpadus. Poss yinbTpa3Byka B d)KHBOTHOM MHPE.
VIIbTpa3ByK U OUOJIOTHSI.

58. | 17.04 Tb. JlaboparopHas pabota Ne23 «OnpezencHre 4acTOThI
CepACYHBIX COKpAIICHUI B COCTOSTHUY TIOKOS H TIOCIIE ICHCTBUS
HArpy3KH.»

6 IlpoekTHO-UCCIEI0BATEIBCKAS AeSITEIbHOCTH

59. | 24.04 TpeboBanust K 0QOPMIICHUIO MPOEKTHBIX U HAYYHO —
HCCIIEI0BATENIbCKUX PaboT.

60. | 24.04 Bb100p TeMBI HCCIE10BaTENBCKOW pabOTBHI.

61. | 08.05 C60p 1 aHanu3 UH(POPMALIUH.

62. | 08.05 CocrapiieHue miaHa padoThl HaJl POSKTOM.

63. | 15.05 BrImonHeHne mpakTudeckux padot - cOop MaTepuana, BEIOOp
HEOOXO0JMMOT0 000PYIOBAaHUS, N3YYCHUE TPUHITUITA PAOOTHI
puOOPOB, TEXHUKH O€30MIaCHOCTH Nepu paboTe ¢ mprudopamu.

64. | 15.05 BrinonHeHue SKcriepuMeHTanbHoN yacTu npoekta O0paboTka
PE3YJIBTaTOB IKCIIEPUMEHTA

65. | 22.05 OdopmiteHHEe UCCIETOBATEIbCKUX pad0T. OT aHHOTAIMH 110
CIIMCKA JIUTEPaTypPhI.

66. | 22.05 Co3nanue MyJIbTUMEANIHBIX IPE3EHTALIUN.

67. 26.05 3amuTa npoeKkTa

68. | 26.05 3amuTa mpoekrTa
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3.4.JIMCT KOPPEKTUPOBKH
KAJIeHAAPHO-TeMATHY€CKOI0 IIJIAHUPOBAHUA

Ne Tema [ara Hara [Mpuunna Koppektupywom | CoriacoBanu

3aHSITH | 3aHSTH | NPOBeJeHH | MPOBeJeHH | KOPPEKTHPOBK | ee ec

sl 1O | 110 IJIaHY | 9 0 (PAKTYy | H MeponpusiTue 3aBeAy LM

KTII y4eOHBbIM
0T/AeJI0M
(moammcey)

3.5.IINIAH BOCIUTATEJIbHOM PABOTHI
Bocnurarenshas pabora B yueOHOM 00beiuHeHHH «JlabopaTopruym» OCYIIECTBISETCS MO CIASTYIOITUM
HAIMPAaBIIEHUSM OPTaHU3AIMH BOCIIUTAHUS U COIIMATU3ALUN 00YYaOIUXCS:
1) DKoJIOrHYeCcCKOe BOCIIUTAaHHE
2) I'pak1aHCKO-TIATPHOTHYECKOE
3) HpaBcTBeHHOE 1 TyXOBHOE BOCIIUTAHUE
4) BocniutaHue MOJOXKHUTEILHOTO OTHOMICHHUS K TPYLy ¥ TBOPUYECTBY
5) UHTemiekTyaibHOE BOCIIUTAHHUE
6) 31opoBbecoOeperaroriee BOCIUTAHIE
7) ConnoKy/IbTYPHOE U MEAUAKYJIbTYPHOE BOCIIUTAHHE
8) IIpaBoBOE BOCIIUTAHUE U KYJIbTYpa 0€30M1aCHOCTH
9) Bocriutanue ceMeiHbIX IICHHOCTEH
10) ®opmupoBaHre KOMMYHUKATHBHOM KYJIbTYPbI
[enb: coznanue 61aronpusTHON CPebl AJIs MOBBIIIEHUS TMYHOCTHOI'O POCTa 00YYAIOIIUXCS, UX PA3BUTHUS
U caMopeain3aluy.
3anauu:
- (hopmupOBaTh rPAKAAHCKYIO U COLUATBHYIO TO3UIUIO JIMYHOCTHU, MATPUOTU3M U HAIIMOHATHHOE
CaMOCO3HaHUE YUYaIIuXcs,
- pa3BUBATh TBOPYECKUI MOTEHITMAI U THAEPCKHE KayecTBa yJaIluxcs;
- C03/1aBaTh HEOOXOAUMBIE YCIIOBHS JIUIsl COXPAHEHHSI, YKPEIUICHUS U Pa3BUTHS TyXOBHOTO,
HMOLMOHAIBHOT0, MHTEJUIEKTYaJIbHOT 0, TIMYHOCTHOTO U (PU3UUECKOTO 3/10POBbS YHALTHXCS.
OsxuiaeMble pe3yabTaThl:
- BOBJIEYEHHUE OOJIBIIOTO YKMCIA YYAIMXCS B IOCYTOBYIO J€STEIbHOCTh U MOBBIIIEHUE YPOBHS
CIUTOYEHHOCTH KOJUIEKTHBA;
- yIy4IIeHUe MCUXUYECKOT0 U (PU3NUECKOTO 3/10POBbsI yUaIlUXCS;
- COKpaIIeHHUE JIETCKOTO M MOJIPOCTKOBOTO TPAaBMaTH3Ma,;
- pa3BUTHE Pa3HOCTOPOHHUX UHTEPECOB U YBJICUCHHH AeTeil.
OpraHn3annoOHHO-METOIMIECKOE COMTPOBOXKICHHE,
MIPOBE/ICHUE U yYacTUe B:
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Ne

Ha3Banue meponpusiTust

Cpoxu npoBeneHust

n/n
TemaTn4yeckne MepoONpPUATHS, AKIMH BHYTPHYYPEKIECHYECKOI0 YPOBHS

1 Bcepoccuiickuii KOHKYpC COIMAIBHBIX BUJICOPOJIMKOB «3€JICHbIN CEHTSIOpb

JKpaH»
2 Axuus «9Kkopaspsiaka» CEeHTSI0Pb
3 Bceepoccuiicknii ypok «9K0JIATa — MOJIOABIE 3aAIUTHUKH IPUPOIBI» OKTAA0pb
4 Axuus «JloOpbie KpbIIICUKN OKTSI0pb
5 [ToaroToBka u yuacTre B MyHHIIMIIATBHBIX OJMMITHAIAX [0 OHOJIIOTHH

U (pusHKe, aCTPOHOMHH
6 Axuus «Kopmyrka» Jekadpb
7 Axuus «llomoru 3uMyronmmm nrugam» SIHBAPb
8 [IpenmeTHas HeAems €CTECTBEHHO-HAYYHOTO IUKJIA ¢eBpaip
9 BricTaBka nerckux pucyHkoB «beperure nepBouBeThI! » anpesnb
10 Axnus «Chail Makynatypy-cracu JepeBo!» Mai
ITpoekTHO-KCCnEen0BaTENbCKAS PAbOTa

1. | Oxkonoro-npoceerutenbekuil mpoekt «ILIKOJIA SKOJIMAEPOB aBr'yCT

2. | Pecrrybnukanckwmii aTam Beepoccuiickoro (MexXIyHapOIHOTO) CCHTSIOPb
¢dectuBans «lIpa3IHUK FKOJIAT — MOJIO/IBIX 3ALIUTHUKOB IPUPOIBI»

3. | MyHHIMIIANBHBIHA 3Tal peciyOIMKaHCKOH 9KOJIOro- OKTSI0pb
IIPUPOJOOXPAHHON akIMK «K YUCTBIM HCTOKaM»

4. | PecmybnmukaHckuii aTan Becepoccniickoro KOHKypca ioHbIxX OKTSI0pb
uccneoosameneil okpyycarouieil cpeovt um. b.B. Bceceamckozo (¢
MEX1YHApOJHBIM YHacCTHEM)

5. | MynununanbsHsli 3Tan Beepoccuiickoro KOHKypcea FOHbIX OKTSI0pb
uccieaoBareneit okpyxaromei cpenbl «OTkpoitust 20305

6. | PecmyOnukaHckuil npupoaooxpanHblii KOHKYpe « Qucmutit Kpvim» OKTSI0pb

7. | MyHMLIMIIANBHBIN 3Tan peciyOIMKaHCKON SKOJIOTHYecKas akIus OKTSI0pb
«CoxpaHuM MOKeBeNbHUKN KpbiMay»

8. | MyHHIMIanbHbIHN 3Tal pecnyOIMKaHCKOro KOHKypca HOsI0pb
«HMccnenoBarenbCckuii crapT» Ui yyamuxcs S5-7 KJaccoB

9. | MyHuuunanbsHeIi 3Tan Beepoccuiickoro KOHKypcea 3K0JIOTHUeCKUX MapT
poekToB «QkollaTpyib»

10. | MynununansHeli tan PecryOnnkanckoro koukypea «Mbl — MapT
ropaocts Kpbmma»

11. | MynuuunanbsHeli 3Tan Pecny6inkanckoi HayqHO-TIPaKTHYECKON arpeb
KoH(pepeHumu yyamuxcs «IIpo0iaemsl 0XpaHbl OKpyxKatouieit cpesipl!

Temarudeckre MEpONPUATHS KPYKKa

1 BreknaccHoe Meponpustre «bHOHUKa». nexaldpb
2 BreknaccHoe MeponpusTHe KBeCT «ECTeCTBEHHbIE HAYKI» anpenb
3 3ammTa ucciIeJ0BaTeNIbCKUX padboT
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