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Pa3zpa6orunk: Cadpponosa E.H., npenogaBareis.

Metoauueckre yka3aHUs K [PAKTUYECKHUM 3aHATUSM  SBISIOTCS YacTbl0 OCHOBHOM
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1. BBEJIEHUE

Mertoanyeckie pEKOMEHIANWW TpeaHa3HaueHbl it OOydYaromMXcsl — KOJUICIDKa,
u3ydamux yueonyro mucuurmay OJ1.13 buonorus

Mertoanyeckie pEeKOMEHIAIMKM BKJIIOYAIOT B ce0s  y4eOHYH I[eib, IIepeucHb
o0pa3oBaTeNbHBIX pPe3yabTaToB, 3asBieHHBIX Bo PI'OC CIIO, 3amaum, 00eCNEYCHHOCTHh
3aHATHS, KPATKUE TEOPETHUECKUE M YICOHO-METOJANYECKHE MATepUAIIBI IO TEME, BOIIPOCHI IS
3aKpeIUICHUs] TEOPETUIECKOT0 MaTepHalia, 3aJaHusl Ui MPAKTUYECKOW padOThl U MHCTPYKITUIO
IO €€ BBIIIOJHEHUIO, METOIMKY aHAJIM3a MOJTyYSHHBIX PE3Y/IbTATOB, IOPSIOK U 00pa3el] oT4eTa o
poJIeNIaHHOM paboTe.

VYdeOHble MaTepuaibl K KaXIOMYy W3 3aHITUH BKIIIOYAIOT KOHTPOJBHBIC BOIPOCHI,
3amanus. [locobue CoOnepKHUT TakkKe CIUCOK PEKOMEHIYEMOW JHMTepaTypsl — OCHOBHOM,
JIOTIOJTHUTEIIPHON W CIPAaBOYHOM, KOTOpask MOYKET HMCIIOJIb30BaThCS O0YYAIOIIUMHUCS HE TOJIBKO
MIPH MTOATOTOBKE K MPAKTUICCKUM 3aHSATHUSM, HO U IPU HAMCAHUU PedepaTosB.

1. IlepeyeHb NPaKTHYECKHX 3AHATHH

Koa-
Ne paznena, TeMbl Tembl IpaKTHYECKUX 3aHATHH BO
4acoB
Paznen 1. Kierka — cTpyKTypHO-()yHKIIMOHAIbHAS €IMHUIIA KUBOT'O
Tema 1.2. JlabopaTtopHnas padota Ne 1 CtpoeHue KJIeTKH.
CrpyKTypHO-(pYHKLIHOHATbHAS 2
Opra’u3anus KJIETOK. 2
Tema 1.3. CtpykTypHO- I13 Ne 1 Pemenue 3aa4 no MOJIEKYJISIpHON 2
byHKIMOHATBHBIE (PAKTOPHI O1oI0rHH
HACJIEICTBEHHOCTH
Tema 1.5. )KuzHeHHbIH HUKIT I13 Ne 2 CpaBHUTENBHBIN aHAIM3 MUTO3a U Mei03a.
KJIETKH. MuTo3. Meiio3 2
Paznen 2. CtpoeHue u pyHKIMM OpraHu3Ma
Tema 2.3. [13Ne 3 Pa3mHOXeHHE U pa3BUTHE OPTaHU3MOB.
OHnTOreHes pacteHui, 2
JKUBOTHBIX U YEJIOBEKa
Tema 2.4. 3akOHOMEPHOCTH I13 Ne 4 CocraBneHne NpOCTENIINX CXEM 2
HaCJICJOBAHMUS MOHOTHOPUAHOTO U AUTHOPHUIHOTO CKPELUBAHUS
Tema 2.6. 3aKOHOMEPHOCTH I13 Ne 5 BolsiBieHHE MyTareHoOB B OKpYy>KaroIen
WU3MEHUYUBOCTH Cpelle U KOCBEHHAsl OLICHKA UX BO3MOKHOTO BIIMSIHUS 2
Ha OPTaHu3M
Pasnen 3. Teopus sBosonyu
Tema 3.1. Uctopus [13Ne 6 TIpucmocobiieHre OpraHu3MOB K pa3HBIM 2
HBOJIFOLIMOHHOTO YYEHHUSI. cpeaaM oOUTaHus
MukposBoatronus [13 Ne 7 CpaBHuUTENbHAS XapaKTEPUCTUKA 2
HaIPaBJICHUI HBOJIIOLIAN
Tewma 3.2. Makpo3BOJTIOITHSI. [13Ne 8 AHanu3 TUIOTE3 BOZHUKHOBEHUS )KH3HHU HA
Bo3HuKHOBEHME U pa3BUTHE 3emiie
KU3HU Ha 3emiie 2
Tema 3.3. [IpoucxoxaeHne T13Ne 9 AHanu3 cXO[CTBa ¥ OTJIMYMS YEJIOBEKA OT
4eJI0BEKA — AaHTPOIIOTEHE3 KHBOTHBIX 2
Paszpnen 4. Dxonorus
Tewma 4.2. [lonynsuus, [13Nel0 CoctaBreHue cxeM mepeiadu BemecTB U
coo011ecTBa, YKOCUCTEMBI SHEPTHH T10 TEMSIM IMUTAHUS. 2
Tema 4.3. buocdepa - [13Nel11 CocraBiieHue KpyroBopoTa BELIECTB U
r1100aJbHask YKOJIOTUYECKast MIpEeBpAlIEHIE SHEPTUU B DKOCHCTEMAX. 2




Kou-
Ne paznena, Tembl Tembl IpaKTHYECKUX 3aHATHH BO
4acoB
cucreMa
Tema 4.4. Bausaaue [13Ne12 OTx01bI MPOU3BOICTBA
AQHTPOIIOTEHHBIX (DAKTOPOB HA
ouochepy 2
Tema 4.5. Bnusiaue JIaGoparopHas pabota Ne2 «YMcCTBeHHAs
COLIMAJIBHO-9KOJIOTUYECKUX paboTOCIOCOOHOCTHY
(dakTOpoB Ha 3A0POBHE
YyeJloBeKa 2

[TpodeccrnonanbHO-OPHEHTUPOBAHHOE COCPKAHUE (COIePIKAHNE TIPUKIIATHOTO MOTYJISI )
Pa3nen 5. buonorus B sKu3Hu

Tema 5.1. buorexHosoruu B I13Ne 13 Keticel Ha aHanu3 uHGOPMAIMK O HAYYHBIX
YKU3HU KaXKI0Tr0 JOCTUKEHUSIX B 00JIaCTH F€HETUYECKUX TEXHOJIOTHUH,
KJICTOYHOM WHKEHEPHH, MUIIEBBIX OMOTEXHOIOTHIA.
2
Tema 5.2.1. buorexunonoruu B | [I3Ne 14 Keiicbl Ha aHanu3 uHGopMauu o0 pa3BUTHI
MPOMBIIIJICHHOCTH MIPOMBIIIIJICHHONW OMOTEXHOJIOTHIA. 2
Bcero 32

2. METOANYECKHUE PEKOMEHJIAIINUA 11O IPAKTUYECKUM 3AHATUAM
JIABOPATOPHASA PABOTA Ne 1
Tema: CTpoeHue KJIETKH.
Heab: 06001IUTH 3HAHUS O CTPOSHUU U (PYHKIIMU KIIETOK.
IIpenmer padoThl: 3aKpeIuIeHNE paHee U3YYEHHOT0 MaTtepuaiia o reme: «CTpoeHue KIETKI»
Conepxxanue padoTbi: 0000IIUTH 3HAHUS O CTPOCHUH U (DYHKIUSAX KIETOUHBIX CTPYKTYP;
@opMa opraHu3anMu 3aHATUS: UHIUBUIyaIbHAS
®opMa 0THYETHOCTH 110 3AHSITHIO: BHITIOJIHEHHBIE PUCYHKH U 3all0JTHEHHAs TabIuIa.
Bpemst Ha BbInoJIHeHHe padoThi: 90 MUHYT.
O0opynoBanne, TeXHHYECKHE CPeACTBA U HHCTPYMEHTBI:
1. VwueOuuk, TeTpagp pydka, KapaHall.
3ananue:
1. PaccMoTpuTe MO MUKPOCKOTIOM MUKPOTIPENapaThl paCTUTEIbHBIX U )KUBOTHBIX KJIETOK.
2. 3apucyiTe 10 OJIHOM paCTUTENHHOMN U KUBOTHOM KieTke. [loAnuimmTe nx OCHOBHBIE YacCTH,
BUJIUMBIE€ B MUKPOCKOII.
3. CpaBHHUTE CTPOCHHE PACTUTEIHHON U )KUBOTHOM KIIETOK.

IlpusHaku Kuerku pacrenui Ki1eTKku sKMBOTHBIX

Snpo

Xpomocoma

Pubocoma

MuToXOoH1pun

Kommnexc I'onbmxn

OIIC

I{enTprosb

XJI0pOIIaCThI

JletikommacTel

XpOMOMILIACTBI

JInzocomel

Knerounas o6omouka

Baxkyoun




Cnenarb BbIBOJBI 110 BHINIOJIHEHHOM padoTe.
1. M3 kaknX OCHOBHBIX YacTel COCTOMUT JIr00as KiieTka?
2. Uro o0miero uMeeTcsi B CTPOCHUH PACTUTEIbHON U )KUBOTHOM KIIETOK?



3. Uem paznuyaroTcs 3TH KIETKU?
4. UeM 00BACHUTD, UTO, Oy/Iy4d YCTPOECHHBIMHU 10 €IMHOMY IUIaHy, KJIETKH BeCcbMa
pa3sHooOpa3HbI 0 GopMe U pazMepam
PexomeHaauuy 10 BBINOJHEHUIO:
1. BHuMarTenabHO MPOYUTANTE TEKCT ydeOHUKA.
2. 3amoiaHuTe TabIUIly
3. B kon1e paboTsl caenaiite BEIBO, OTBETHTE HA BPIIPOCHL.

ITPAKTUYECKOE 3AHATHE Ne 1
Tema: Pemienue 3a1a4 o MoJ1eKy/JIsIpHOH OHOJIOTHH
Heas: Mcnone3ys TeopeTrueckue 3HaHus 1o reme «buocuntes 6enkay, oTpaboTaTh yMEHUE
00y4aroIMxcs pemars 3a{aut 10 MOJIEKYJISIPHOIN F'eHETHKE.

OobopynoBanue:
1. y4eGHmK
2. TeTpanp,
3. ycioBus 3a/1a4,
4. pyuka
3aganue:

1. OTBeTHTH HA BONPOCHI:

1. CKoJIbKO HYKJIEOTH/I0B BXOJAUT B KOJIOH?

2. CKOJIbKO HYKJIEOTH/IOB BXOJIUT B TPUILIET?

3. CKOJIBKO BHIOB aMUHOKHCIIOT IPUHIMAET y4acTUe B CHHTe3e Oemka?

4. Yro sBisieTcss MOHOMEPOM HYKJIEMHOBOM KUCIIOTHI?

5. W3 kakux 3-X yacTeil COCTOUT HYKJICOTH 1?

6. CKOJIbKO BUI0B HYKJIEOTHI0B BXOuT B coctaB JJHK?

7.CKOJIbKO BUIOB HYKJICOTUIOB BXOaUT B coctaB PHK?

8. Kakue Buasl PHK BeI 3HaeTe?

9. B KaKkoii 4acTH KJIETKU MPOUCXOIUT CHHTE3 Oenka?

10. Kakoro azotucroro ocHoBaHus HeT B Mosiekyne JJHK?

11. Kakoro azotucroro ocHoBaHus HET B MoJiekysie PHK?

12. Yto siBnsieTcss MOHOMepaMu OeJKOB?

13. Kak Ha3bIBaeTCsI MOCIIEI0OBATEIbHOCTh MOHOMEPOB Oerka’?

14. Kak otnnuatorcs no xumuaeckomy cocrasy JIHK n PHK?

15. Kakyro PHK Mo’kHO Ha3BaTh MaTpuyHOn?

16. Aatukonon T-PHK YAA coorsercTByeT kogony n-PHK AYY?

17. Kak Ha3pIBaeTcs npouecc nepenucbiBanusg uHpopmanuu ¢ JIHK na PHK?

18. Kak HazpiBaercs nporecc nepeBofa ¢ u-PHK B 6emox?

19. Cxonbko BugoB T-PHK?

20. B kaxo# 4acTH KJIETKH IPOUCXOAUT TPAHCKPUIILUSA?

21. B kako# 4acTH KJIETKH MPOUCXOANUT TPAHCIALMS?
2. Pemrure 3agaun:

1. B monekyne JIHK o6HapyxeHo 880 ryaHuIuIOBBIX HYKJIEOTHIOB, KOTOPHIE COCTAaBIISIOT
22% ot ob1ero yncna HykiaeotuaoB B 3toit JTHK.

Onpenenure:

a) CKOJIbKO JIpYTUX HYKJIeoTH0B B 3T0M JITHK?

0) kakoBa JyTHA TOTO (pparmenrta’?

2. B monexysne 6enka nHCynMHA 51 aMUHOKUCIIOTHBIA OCTATOK, a JUIMHA OJTHOTO HYKJIEOTHAA
0,34 am. Cronpko HykieotunoB Haxomautcs B JIHK, komupyromeit 6emokx? KakoBa miwHa 3TOM
monexyisl JTHK?

4. lana nenouka Monekyisl JIHK, mocTpouTs BTOpYO, KOMILIEMEHTAPHYIO

AANTITITAINI



5. Haiinute ommbky B monexyne PHK

A-A-T-T-II-II-T-A-T-1]

6. Kakumu mocrnenoBarenbHOCTIMUA  HykieoTun0oB  U-PHK, xomupyrorcs cremyromiue
M0CJIEIOBATEIbHOCTH aMUHOKHUCIIOT OerKa:

deH-mpo-mpo-cep

®opma OpraHu3aluy 3aHATHA: UHOUBUOYATbHAS

®opMa 0TYETHOCTH 1O 3aHSITHIO: TMCbMEHHBIC OTBETHI Ha BOIIPOCHI

YciaoBusi BbINOJIHEHNUS 32IaHUST

1. Mecto (BpeMsi) BBINOJHEHUS 3aJlaHUS:_3a/IaHHE BBIMONHICTCS Ha 3aHATHE B ayJAUTOPHOE
BpeMsl

2. MakcuMaibHO€ BpeMsl BBITIOJTHEHUS 3a/IaHUS: 90 MHH.

3. Bel MOXeTe BOCIOIB30BATHCS YUEOHHUKOM, KOHCIIEKTOM JIEKIIUH

IMPAKTUYECKOE 3AHSTHUE Ne 1
Tema: CpaBHUTE/IbHBINH AHANU3 MUTO32 M Meii03a.

Leab: cpaBHUTH MPOIIECCHI MUTO3a U Mei03a
O6opynoBanue: maTepualn yueOHuKa, TaOIUIB «MuT03. Meiio3»

3aganue
1. CpaHure nponeccsl MUTO3a U M€H03a, 3alI0JTHUB TAOIHILY.

IIpu3Haku nJis1 cpaBHEHHUSA Muro3 Meiio3

1.ITpouieccer B unTepdasze

2. Yucao geneHuit

3. ®a3el neneHusd

4. KpoccuHrosep

5. Hucnno no4epHux KIIETOK




6. XpOMOCOMHBIN HAOOp TOYEPHUX
KIIETOK

7. KonnuectBo JIHK B mouepuux
KJIETKaX

8. JIns KakuX KJIETOK OpraHu3Ma
XapaKkTepHO JIeJICHUE

9. PactipocTpaHeHHOCTb Cpeiu
OpraHu3MOB

2. BeimosHHTE TECTOBOE 3a/1aHKE (BApUAHT CIIPOCUThH Y MPEIO1aBaTEsl)
1 BAPUAHT

[Tpu BeimonHennu 3amanuii A1-Al2 U3 NpeaoKEHHBIX BApHAHTOB OTBETOB BBHIOEPHUTE
I BepHBIH.

Al. B pe3ynbraTe MUTO3a U3 OJHOW JUIJIOUIHOMN KIIETKH IOIYy4aeTCs:

1) nBe ¢ numiaougHBIM HAOOpPOM XpoMocoM 3) 4eThlpe C TalIOMAHBIM HabOpOM
XpOMOCOM

2) d4eThlpe C JAWIUIOWAHBIM HabopoM XpoMocoM 4) 1Be ¢ TalUIOMAHBIM HAa0OpPOM
XpOMOCOM

A2. HenoaBMKHBIE MOJIOBBIE KJIETKH, OOraThle 3allaCHBIMU MUTATEIbHBIMH BELIECTBAMMU:
1) criopsl 2) siflieKIeTKA 3) CriepMaTo30U bl 4) ClIEpMUM

A3. B pe3ynbrare Meiio3a U3 0JHOW JUIIONJIHOMN KJIETKH IOTY4aeTCs:

1) nBe ¢ AMMIOUMAHBIM HAOOPOM XPOMOCOM 2) 4eThIpe C AUIUIOMAHBIM HabopoM
XpOMOCOM

3) ueTbIpe ¢ rarionIHBIM HA0OPOM XpPOMOCOM 4) JIB€ C rarIonJHIM HA0OPOM XPOMOCOM

A4. B nporiecce MUTOTUYECKOTO JI€€HUs, (POPMUPOBAHNE HIKBATOPUATIBHOMN IIIOCKOCTH
IIPOMCXOAUT B

1) Anadaze 2) Tenodase 3) [Ipodaze 4) Meradasze

AS. Konbroranus u KpOCCUHIOBEp B KJIETKaX )KUBOTHBIX IPOUCXOIAT;
1)B mporuiecce MuTo3a 2) B mpoliecce Meiosa

A6. HpI/I MHUTO3€C JCJICHUC NUTOIIIA3MbI KJIICTKHU IPOUCXOOUT B:
l)unTtepdaze 2)npodase 3)meradase 4)renodasze

A7. He sBigercsa cragueil MUTO3A:
l)anadaza 2) tenogasa 3)xonproranus 4) metadasza

AS8. Tlepro MOATOTOBKU KJIETKH K JICJICHUIO HA3bIBACTCS:
1) Anadasza 2) Unrepdasa 3) Tenodaza 4) Meradaza

A9. CecTpuHCKHE XpOMATH bl HAYMHAIOT PACXOAUTHCA K ITOJIFOCAM KJIETKH B CTAIUH:
1) nmpodassl 2) metadassl 3) anadassl 4) uHTEpDas3bl

A10. B xakoii (aze KU3HEHHOTO IUKJIA Mpoucxoaut camoyasoenue [JHK:



1) uarepdaze 2) npodase 3) tenodase 4) anadasze

All. J)KusHeHHBIN IUKII KJIETKA ITO:

1) >)xM3HB KJIETKU B TIEPHOJ] €€ JICICHUS 2) KU3Hb KJICTKH OT JCJICHUS JO CIEAYIOIIETO

ACJICHHA UKW 1O CMCPTU

3) )KM3HB KJIETKH B IEPUOJ MUTO3a 4) )KU3HDb KIETKU B IEPUO UHTEP(a3bl

A12 . JIBoiitHOo#1 HAOOP XPOMOCOM:

1) munmoniHbIN 2) raruionHbIN 3) TOMO3UTOTHBIN 4) reTEepPO3UTOTHBIN

B 3amanuum Bl. YcranoBute COOTBETCTBHE MEXAYy (a3oii MUTO3a C MPOIECCAMU,

MIPOUCXOISIIMMH B KaXK0i (a3ze

®daza muto3a

ITpoueccol

A) Unrepdaza
b) IIpodasza
B) Meradaza
I') Anadasa
) Tenodaza

1) OOpa3oBaHHe XpOMOCOM C JABYMS
XpOMAaTUIaMH,  pa3pylieHUEe  sSIACpHOU
000J104YKH.

2) Pa3nenenue xpoMaTHa U PacxokJ€HUE
UX K MOJIOCaM BJOJb BOJOKOH BepeTeHa
JCIICHUA

3) Vasoenue HK B sape nemsmieiics
KJIICTKH

4) OOpa3oBaHue BepeTeHa JeNeHUS,
YKOPOYEHHE XPOMOCOM, (HOpMHUpPOBAHHE
HKBATOPHAILHOMN TUIACTUHKH

5) Hcue3HoBeHHE BEpCTCHA  CJICHUA,
JCJIICHUEC OUTOIIIa3MBbl, O6pa3OBaHI/Ie
HOBBIX KJICTOYHBIX MeM6paH

2 BAPUAHT

Ilpu evinonnenuu 3adanuii AI-AI12 u3 npeonoHceHHLIX GAPUAHMOE OMEEMO8

evloepume 1 eepnulil.

Al. ®a3a XU3HM KIETKH, B TEUEHHUE KOTOPOWU MPOUCXOAMUT IMOJTOTOBKA K JIETICHUIO,

UMEHYETCS:

1) mpodazoii 2) Tenodazoit 3) anadazoit 4) uaTepPazoi

A2. TlepekpécT XpoMOCOM MPOUCXOAMT B MPOLIECCE:
1) muto3a 2) meitosa 3) peruukanuu JIHK 4) tpanckpunimn

A3. B pe3ynbraTe Meiio3a KOJIMYECTBO XPOMOCOM B 00Pa30BaBIIMXCS SJIPAX:
1) ynBanBaetcs 2) yMeHbIIaeTcs BABOE 3) ocTaeTcsi NpeKHUM 4) yTpauBaeTcs

A4. KneTouHbIM ITUKIJIOM Ha3bIBACTCS MEPUO;

10




1)KU3HU KIETKU B TeueHUE HHTEePGasbl 2)oT mpodassl 10 Tenodasbl
3)neneHus KISTKH 4)0T BOBHUKHOBEHUS KIICTKH JI0 €€ JCIICHHSI MITH CMEPTH

AS. Kakue kineTku 00pa3yroTcs B pe3yJIbTaTe MUTO3a?
1)2 ramiounHple KIETKH 3) 4 IUIIOMIHBIE KICTKH 2) 4 TamylonaHble KIeTKu 4) 2

JUITNIONIHBIC KIICTKU

A6. [Ipu MuTO3€ JI€TI€HNUE IUTOIIa3Mbl IIPOUCXOJIUT B:
1) uatepdaze 2) npodase 3) meradaze 4) renodase

AT7. Penynnukauus monekynsl JIHK npoucxoaur B
1) Ilpecunternueckuii nepuoa 2) Cunrermueckuid mnepuoj 3) IlocTcuHTETHUECKMIA

nepuos

AS8. OnuHapHbBIH HAOOP XPOMOCOM:

1) munionaHbIN 2) TalUIOUIHBIN 3) TOMO3UTOTHBIN 4) FreTEPO3UTOTHBII

A9. K coOCTBEHHO MUTO3Y HE OTHOCUTCS MTPOLIECC:
1)oOpazoBanus BepereHa aenenus 2)cunre3a JJHK u 6enkos
3)ucue3HOBEHUS AACPHON MeMOpaHbI 4)pacXx0XKICHUSI XPOMOCOM

A10. ITonBU>KHBIE MTOJIOBBIE KJIETKU, HE UMEIOIIIME 3a1aca MUTATEIbHBIX BEIIECTB:
1) criopsl 2) siflieKIeTKA 3) CriepMaTo30u bl 4) ClIEpMUM

All. CecTpuHCKHE XpOMaTUAbl HAUNHAIOT PACXOIUTHCS K IOJI0CAM KJIIETKU B CTAIUU:
1) mpodassl 2) metadassl 3) anadassl 4) uaTEpPazbI

A12. B mporecce MUTOTUYECKOTO AeNieHus!, (HOpMUPOBAHKE SKBATOPUAIBHOMN MIIOCKOCTH

MIPOUCXOJIUT B

1) Anadase 2) Tenodase 3) [Ipodaze 4) Metadaze

B 3a0anuu Bl. Ycmanoeume coomeemcmeue medxncoy ¢hazoii meiioza ¢ npoweccamu

RPOUCXOOAWUMU 8 KAXHCOOUL (ha3ze

®A3A MEMO3A ITPOLIECCBI

A) Ilpodaza I 1) Pazgenenme Xxpomatug U HX
b) Meradasza I- Anagaza | NEpEMELICHHE K MTOJIF0CaM

B) Tenodaza | 2) [Tonapuoe pa3mernieHne u
I') IIpodaza II — Metadasa II HocIeaAyIoniee paszieseHue
1) Anadaza I1 TOMOJIOTUYHBIX XPOMOCOM, PacXx0KJICHUE
E) Tenodaza II UX K IOJIFOCaM

3) [Tonapuoe pacrpeenieHue
TOMOJIOTHUHBIX XpomocoM. [lepekpect
xpomMocoM. OOMEH  TOMOJIOTMYHBIMHU
y4acTKaMu

4) OOpa3zoBaHHE€ HOBBIX  SIJIEPHBIX
MeMOpaH | sJep ¢ raliouAHBIM HA00pOM
XpoMocoM. JleneHne [HTOIIa3Mbl ¢
oOpa3oBaHue 4-X KIETOK.

5) OOpa3oBaHu€ KIJIETOK, HMMEIOINX
TarIONIHbBII Habop yJIBOEHHBIX
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XpOMOCOM
6) Pacnonoxenue xpomocoMm 00eHx
KJIETOK B KBaTOPUAJIbHBIX INIOCKOCTSIX

3. CnenaiiTe BBIBOJ 110 padoTe.
@opmMa opraHu3anMu 3aHITUS: UHOUBUOYAIbHAS
®DopmMa OTUYETHOCTH 10 3AHATHIO: TUCHMEHHBIC OTBETHI Ha BOTIPOCHI
Yc10BuS BbINOJIHEHHS 32/ IaHUS
1. Mecro (Bpems) BBINOJHEHUS 3aJaHMsI:_3aJlaHUE BBINOJIHAETCS Ha 3aHIATHE B ayJIUTOPHOE
BpeMs
2. MakcuMasabHOE BpEMsI BBIITOJIHEHUS 3a/1aHU: 90 MUH.

OTBeTHI HA TECT

1 BapuaHT 2 BapHaHT
OTBeTHI Al.l A22...... A33 OtBeThI
AdA4....... AS52...... A64....... A73...A Al4...A22...... A32...... Ad4...... A54....A6.4
8.2 LWAT2.....A82...A9.2
A9.3....A10.1....A11.2....A12.1 Al10.3...A11.3....A124
OTBeThl Ha 3agadue B1. OTBeThl K 3amanuio Bl.
A -3 A-3
b-1 B-2
B -4 B-5
r-2 -6
-5 -1
E-4

IMPAKTUYECKOE 3AHATHE Ne 3
Tema: PazMmHoKeHHe U pa3BUTHE OPTAHU3MOB.

[Heab: CdopMupoBaTh MOHIATHS O CHOCO0AaX Pa3MHOXKEHHS W WHIUBUAYATbHOM DPa3BUTUU
OpTaHU3MOB.
OOopynoBaHue: yueOHUK, TETpa/ib, YCIOBH 3a/1a4, PyUKa.
®opma opraHu3auuu 3aHsaTusi: [ pynmnoBasi, THANBUyaTbHAS
®opMa 0TUYETHOCTH 10 3AHSATHIO: 3aMOIHEHHBIe TaOMUIbl NoNe 1,2

1. JlaiiTe XxapakTepUCTHUKY OMOJOTUYECKOTO MPOIEcca pa3MHOKEHHUSI, 3aTI0JIHUB TabIuIry No

1 «Pa3MHOXXEHHE OPTaHU3MOBY:

Buabl pasMHOKeHUs Yuyactauk | W3MeHeHHn Ycaosus IIpumepsl
u | NPOTEKAHU | NMPOSABJICHHU
A A

becnonoe IIpocroe nenenune
pasmuoxncenu | CriopooOpa3zoBaHu
e e
BereratuBHoOE
pPa3MHOXKEHUE
IToukoBanue

Ilonosoe PA3MHOIICEHUE

Ilapmenozenes

2. JlaiiTe XapaKTePHCTUKY OMOJIOTHYECKOTO TpOoIlecca pa3BUTHS OPTaHU3MOB, 3aTIOJTHATE
tabmuiy Ne 2 «Pa3BuTre OpraHu3MoBy:

buoJsornyeckuii npouecc N3menenust

Imanwvl Imbpuozenesa \ JlpobGnenue 3uroTsl
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brnacryna

I'actpyna
Heiipyna
Buowvt nocmymoépuonanvnozo [Ipsimoe pa3Butue
pazeumus (ITpuBenuTe npumepsbI)

Henpsimoe passurtue

(pa3Butue ¢
IIPEBPALLICHUSIMH )
[IpuBeauTe npuMepsl

BbiBoa:
YcJ10BYS BLINMOJHEHUS 3aIAHUSA

1. Mecto (BpeMsi) BBINOJIHCHHS 3aJIlaHUs:_3aJIaHUC BBIMOJIHICTCS HA 3aHATHE B aYJIMTOPHOE
BpeMS

2. MakcuMajbHOE BpeMsl BBIITOJTHCHHUS 33 IaHU: 90 MMH.

3. Bel MOKeTe BOCIIOIb30BaThC VUYSOHUKOM, KOHCIIEKTOM JIEKIIAI

IMPAKTHYECKOE 3AHSTHE Ne 4
Tema: CocTraBjieHHe NPOCTENIIAX CXeM MOHOTHOPHUIHOIO0 U JMTHOPHUIHOI0 CKPelmBaHUS
Heab: HayunThcsi cocTaBnsaTh MPOCTEHIINE CXEMbl MOHO- M JTUTHOPUAHOTO CKpEIIMBAHUS Ha
OCHOBC HpeI[JIO)KeHHBIX JOAHHBIX.

Bapuanr 1.

3AJJAHMUE: pemute 3anauy

TeMHOr0 MOXHATOTO KPOJHMKA CKPECTHJIM C OeNbIM IIIafgKuM. B mepBoM MOKOJEHHH BCe 0COOM
ObUIM TEMHBIMHM MOXHAaThIMH. BO BTOpPOM MOKOJIEHMM NPOU3OILIO paclIeleHue: TEeMHbIe
MOXHAaTble, TEMHbIE TJIaJKue, Oesible MoxHaThle, Oenble riagkue (6%). Onpenenure reHOTUIIbI
ponuTeneld U MOTOMKOB. Ompenennure NpoLEHTHOE COOTHOUICHUE PACIICIUIEHUs NIPU3HAKOB BO
BTOPOM IOKOJIEHHUH, €CJIU Oellble I1agKkue cocTaBuiu 6%.

Xoxa padoTsbl

1. BcmnomHHTE M 3alUIIATE B TETPAAM YTO HA3BIBAETCS MOHOTHOPHIHBIM M JUTHOPHIHBIM
CKPEILNBAHNEM.

2. 3anumuTe MEepBBIA U BTOPOW 3aKOHBI MeHemns

3. BHumarenbHo mnpouuTaiiTe 3agaHue BapuaHTta. Ormnpenenure  Kakod  ayuienb
JIOMUHAHTHBIN, a KaKOW — PEIEeCCUBHBIN, UcXxoas u3 (peHorumna ( BHEIIHUX MPU3HAKOB)
notoMkoB niepBoro( F1) u Broporo ( F2) mokonenus.

4. TlpaBUibHO 3alMIINTE C TOMOIIBIO YCJIOBHBIX 3HAKOB CXE€MYy JUTHOPUIHOTO
CKpEILLIMBaHHM.

5. VYkaxuTe 3aKOHOMEPHOCTh PACILICIUIEHUS MPHU3HAKOB B MEPBOM M BTOPOM IOKOJIEHUU
ruOpuI0B MO (PEHOTUINy M MO TeHOTHILy , MOJIHMCAB MOJ POAUTENSMHU , MOTOMKaMH
rameTbl, FTeHOTHUII U (PEHOTHUII

6. Cnenaiite BBIBOA O 3aKOHOMEPHOCTH HACJIEJOBAHUS MPU3HAKOB POIUTENCH MOTOMKAMH
epBoro U Broporo nokosneHui.(cornacuo I u Il 3akonam Men- nens)

Bapuant 2.

Hean: HayuuThcs cOCTaBIATH MPOCTEUININE CXEMBI MOHO- U JUTHOPUIAHOTO CKpPENTUBAaHUS Ha
OCHOBE MPE/JIOKEHHBIX IaHHbIX.

3AJAHMUME: pemnre 3amauy

Ckpectunu cuHero mnomyraiiunka (AABB) ¢ kenTsiM (aaBB). [ToToMku B mepBOM MOKOJIEHUU
ObLIM Bce 3eJeHbIMH. BO BTOpPOM MOKOJEHUHM MPOMU3OILIO pacUIeIVIEHHE MOMyraluyrMKkoB Ha
3€NIeHBIX, JKEIThIX, CHHUX U OJHOro Oenoro. OmpenenuTe TeHOTHUIBI POAUTENEH U MOTOMKOB.
Omnpenenure COOTHOLIEHHE pacIEIVIEHHs IPU3HAKOB BO BTOPOM MOKOJIEHUH MO (PEHOTHUITY.

13




Xoa padoTsl

1. BcnomnauTe U 3anuIIuTe B TETPAAU, YTO HA3bIBAETCSI MOHOTMOPUIAHBIM U TUTHOPUIAHBIM
CKpEILIMBAHUEM.

2. 3anumuTe MepBbIi U TPEeTUil 3aK0HBI MeH e

3. BuumarensHo mpouuTaiite 3amanue BapuaHrta. OmnpenenuTe  KakoW  allielb
JOMUHAHTHBIN, a KaKOW — PElEeCcCUBHBIN, UCX0/d U3 (eHOTuNa (BHEIIHUX MPU3HAKOB)
notomkoB nepBoro( F1) u Broporo ( F2) nokonenus. [logymaiite, B Kakom ciydae
MOJIy4aeTcs 3eJeHas OKpacka.

4. TIPABUJIbHO 3anummwre ¢ TOMOIIBIO YCIOBHBIX 3HAaKOB CXEMY JUTHOPUIHOTO
CKpEIIMBaHUIA.

5. VYKaxuTe 3aKOHOMEPHOCTh PACIICIIJICHUS MPU3HAKOB B MEPBOM M BTOPOM MOKOJICHUHU
ruOpuioB Mo (GEeHOTUNYy W MO TEHOTUIlYy, MOJIUCAB TMOJ POAUTEISIMU MOTOMKaMU
rameThl, TEHOTHUIT U PeHOTUTI(pacyepTuTh peretky [lennera)

6. Crnenaiite BbIBOJ O 3aKOHOMEPHOCTH HAclI€ZIOBAHUS MPU3HAKOB POAUTENEH MOTOMKAMU
nepBoro u Broporo nokosnenuit (cornacHo I u 11l 3akonam Mennens).

BriBojg

®opma opraHu3anmu 3aHaTus: [ pynmnoBas, THANBUyaTbHAS

®opMa 0THYETHOCTH 10 3aHATHIO: peiiéHHbIe 3a7aun (NeNe2-9) B nucbMeHHO# Gopme.
YciaoBusl BbINOJIHEHUS 3a1aHUS

1. Mecto (BpeMsi) BBINOJHEHUS 3aJaHUS:_3a/IaHHE BBIMOIHICTCS Ha 3aHSATUE B ayJAUTOPHOE
BpeMs

2. MakcuManbHOE BpeMsl BBIIIOJIHEHHUS 3aJaHusl: 90 MUH.

3. Bel MOeTe BOCIIOIB30BaThCI VYSOHUKOM, KOHCIIEKTOM JIEKIIAN

IMPAKTHYECKOE 3AHSITHUE Ne 5
Tema «BbIsiBJIeHMe MYTareHOB B OKpY:Kalolleil cpeje U KOCBEHHAas OI[eHKA UX
BO3MOKHOT0 BJIUSIHUSA HA OPraHU3M»

Leas padoTbl: TMO3HAKOMUTHCA C BO3MOXHBIMH HMCTOYHUKAMH MYTareHOB B
OKpYKallIllel cpene, OLEHUTh HX BIMSHUM HA OpPraHU3M M COCTaBUTb IPUMEpPHbIE
PEKOMEHIallU IO YMEHBIIECHUIO BJIUSIHUS MYTareHOB Ha OPraHU3M 4Y€JI0BEKa.

3ananne

1. IIpounraiite npemioxennyro Bam cratpio, 3anonaute Tadbnuiy «Mcrounuku

MYTareHOB B OKPY’KalOILEH Cpelie U UX BIUSHUE HA OPraHU3M YEJIOBEKA)

Hcrounuku u IMPUMCPLI MYTAar¢HOB B CPCAC

Bo3MosxHBIE TOCTIEACTBUS IS OopraHn3ma

dusuyeckue:
1) Pagnanms

XUMHYECKHUE:
1) KucnorHeie moxau

2) . 2) ...
3) 3)

2. Ucnonw3yst TeKCT, MpoaHAIM3UPYNUTE, U CleJaiiTe BBIBOJ, HACKOJIBKO Cephe3HO Barm
OpraHu3M TOJIBEpraeTcsi BO3JICUCTBUI0 MYTareHOB OKpY)Karolled Cpelbl U C y4eToM Ballei
POJIOCTIOBHOM, CJEaiTe MPOTHO3 O MPOSBICHUM BO3MOXKHBIX 3abosieBanuii y Bac m Bammx
Oynyux aereir. CoctaBbTe peKOMEHIAINH M0 YMEHBIIEHUIO BO3MOXKHOTO BIUSHUS MyTarcHOB
Ha CBOM OpraHU3M.

Teopernyeckue 0CHOBBI.

DKCIEepUMEHTAIbHBIE HCCIIEIOBAHUS, TPOBEJICHHBIE B TEUYEHHE MOCIEIHUX TpeX
JECSATUIIETUH, MOKa3allid, YTO HeMajoe 4ucio (pakTopoB 00sajaeT MyTareHHOM aKTHBHOCTBIO.
MytareHsl OOHApYXeHBI Cpequ JEKapCTB, KOCMETHYECKHX CpPEICTB, XUMHUYECKHX BEIIECTB,
MMPUMCHACMBIX B CCJIIBCKOM X035[I>'ICTB6, IMPOMBIINIJICHHOCTH; TIEPEYCHb HNX BCE BpPEMA
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nomnonHsercs. I[losHakomMuMes noagpoOHee ¢ HEKOTOPHIMU U3 HUX.
Pu3nyecKue MyTareHsl.

Paouayun. Ceem, paouosoinul, paduayus connya — 3TO BCE PA3HOBHIHOCTH PaHAalllu.
EcrectBenHas paguanus oOpa3yercs KOCMHUYECKMMHM JIydaMH, MaJalollMMH Ha 3eMIli0 H3
KOCMOCa M PaJMOAKTUBHBIMM 3JIEMEHTaMH, COJEP)KalIMMHCS B 3€MHBIX IOpOJax W B IHILE,
KOTOpYI0 MbI enuM. [loMUMO paJMOaKTUBHOTO €CTECTBEHHOTO (OHAa CYIIECTBYET U
MCKYCCTBEHHAsl paJualusi, BbI3BaHHAs HUCIBITAHUEM U MCIOJIb30BAaHUEM ATOMHOIO OPYXKHS,
aBapusIMHM Ha aTOMHBIX 3JIEKTPOCTaHIUAX (Hampumep, aBapuu Ha YepHoObUIbCKON 1 DyKycuma
ADC), npuMEHEHHEM paiiallii B MEIULIMHE.

OcoOyio TpeBOTy BbI3BIBAECT OOJIy4YEHHE, MOJy4aeMOe JIETYMKAMU M IacCakKupaMu
CaMoJIETOB, IIPU MObEME Ha BBICOTY 10,5 KM, e sKpaHupyloliee AelCcTBUE 3eMHOM aTMochepbl
YacTUYHO ucue3aeT. HalnoHaabHBIH KOMHUTET IO paJAMallMOHHOW O€30MacHOCTH YCTaHOBHII
HopMmy 1,7 M3B B roja, B KauecTBE BEpPXHEro mpejesa sl OOBIYHOIO HacelneHwus. JleTuuku u
YIeHbl HKHUMaXa, COBEPIIAIONIME YaCThle IIOJIETbl HAa 3TOH BBICOTE, CMOTYT PETYISPHO
HaKaruIMBaTh 03y 00JIydeHus 60sbIne 5 M3B, TO €CTh MAKCUMAIBHO JOMYCTUMYIO 103y. {03y B
0,5 M3B B rox nosyvarot xutenu ropoaos Jlonaon, Mockaa, Hb}O-ﬁOpK, Toxkwuo.

Pagnanus wuHAynupyeT Kak XpOMOCOMHBIE, TaK W TEHHble Myranuu. Myranuu
BO3HMKAalOT M B COMAaTUYECKUX, M B IOJOBbIX KieTkaxX. [loBblmiaercss yacTtoTa pakoBBIX
3a00JIeBaHUN CIEAYIOUIEr0 TUMA: JEMKeMus, paK JelIuX, paKk IIUTOBUAHOM Keye3bl, pak
MOJIOYHOM JK€JIe3bl U PAK MUIIEBOA.

ITo nanubiM MocHIIO «Panon» MOIIHOCTh SKBUBAJEHTHOW 03Bl B CHAJbHBIX paiioHaX
ropona Mocksbl coctaBisger 0,09 mx3B/4 (9 mxP/gac), nenrpanbnas yacte Mockssl — 0,108
mk3B/4 (10,8 MxP/4ac), HO B koe-Tie HabmogaroTcss MmakcumyMbl 0,202 Mk3B/4 (20,2 MxP/9ac).
OOpartute BHMMaHHEe — a0CONIOTHO O€30MacHBIMU JJIsi I€TE€d M B3POCIHBIX SBISETCS YPOBEHBb
paauarmmonHoro ¢ona 0,3 Mx3s/4 (30 MxP/4ac).

Vavmpaguonemosoe usnyyenue. Haubonee dYacTo BCTpeHarolIMecs TIeHETHUECKUE
MIOCJIEICTBHSI BO3ICHCTBHS yIABTPAPHOIETOBBIX JIydeH - 9TO PAKOBBIE OITYXOJIH KOXH. Pak Koxu
yaile BCTPeUYaeTcs B palOHax ¢ MOBBIIIEHHON HHCOMsIueN. Jloka3aHo, 0JIHaKO, YTO HETPOUAHbIE
pachl JOCTOBEPHO pexe 00JICI0T paKoOM KOXKH, UEM €BPOIIEOUTHBIE PACHI.

Temnepamypa xak (pakTop, HECCOMHEHHO, YCHJIMBAET MYTaLlMOHHBIN MPOIeCcC y PAaCTCHUH,
JKUBOTHBIX U 4YelloBeKa. B mpenenax TemmepaTryp, MpU KOTOPBIX OOBIYHO YKUBET OPraHu3M,
MOBBILIECHUE TeMIeparypbl Ha Kaxkaple 10°C NpUBOAUT K MATUKPATHOMY YBEJINYEHHUIO YaCTOTHI
TOYKOBBIX(F€HHBIX) MyTaluuid. OCHOBHBIM 3(P(PEKTOM TEIJIOBOIO IIOKA SBISETCS JACHATypauus
0€KOB, YTO MPHUBOJAUT K BO3HUKHOBEHHMIO JE€()EKTOB pPa3BUTUS YTO, BO3MOXHO, CBSI3aHO C
MOSIBJICHUEM U XPOMOCOMHBIX aHOMAJIUH.

Onekmpomacnumnoe usnydyenue. JIMHUM d1€KTponepesay, CUIbBHbBIE paJlONepearoIIye
YCTPOMCTBA CO3JAIOT 3JIEKTPOMATHUTHOE II0JIe, KOTOPO€ B pa3bl IMPEBBIIIAET JOMYCTHUMBIN
YPOBEHb. OJIEKTPUYECKHME W MArHUTHBIE TIOJISI CWJIBHO BIMSIOT Ha COCTOSHHE BCEX
OMOJOrMYEeCKNX OOBEKTOB, MOMAJAIOIIMX B 30HY HMX BozaeictBus. Hampumep, B paiioHe
nerctBus anekrpudeckoro nosd JIOII y HaceKOMBIX MpOSIBISIFOTCS U3MEHEHHUS B IIOBEJICHUU:
Tak, y TMuenl (UKCUpYeTCs TIOBBIIIEHHAss AarpecCUBHOCTb, OECMOKOMCTBO, CHM)KEHHE
paboTOCTIOCOOHOCTH U MPOAYKTUBHOCTH, CKJIOHHOCTh K TMOTEpPEe MAaTOK; y >KYKOB, KOMAapoB,
06a0oueK M APYrux JIETAIOIUX HACEKOMBIX HAa0II0/1aeTCsl M3MEHEHNE MTOBEACHUECKUX PEeaKIuii, B
TOM YHCJIE U3MEHEHUE HANPaBJICHUsI JBUKEHHUS B CTOPOHY C MEHBIIUM YPOBHEM HU3IydeHHs. Y
pacTeHui pacpoCTpaHEeHbl AHOMAJIMH PA3BUTHS - YACTO MEHSAIOTCS (POPMBI U pa3Mephl LIBETKOB,
JUCThEB, CTeOJIeH, TOSABISIOTCA JIMIIHUE JIENECTKU. 3IOpOBBIM UEIOBEK CTpagaerT oT
OTHOCHUTEIIBHO JuTenbHOTrO mpelniBanus B mone JIDII. KpaTkoBpemeHHoe oOmyueHue
(MUHYTBI) CITIOCOOHO MPHUBECTH K HETAaTUBHOW PEAKIIUH TOJBKO y TMIEPYYBCTBUTEIBHBIX JIIO/IEH
WM y OOJBHBIX HEKOTOPBIMU BHJIaMu ajuiepruu. [Ipu npoaomkuTenbHOM MpeObIBaHUM (MECSIIbI
- roael) mojeil B anekTpomarHuTHOM mone JIDII Moryr pa3BuBaThcs 3abosieBaHUS
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MPEUMYILIECTBEHHO CEPACYHO-COCYIUCTOM M HEPBHOW CHCTEM OpraHu3ma Henorémna, B
MOCJIEIHAE TOJbl B YHUCIE OTHAJICHHBIX IOCIEICTBUM YacTO HA3bIBAIOTCS OHKOJIOTMYECKHE
3a00J1eBaHU.

XuMHu4eckue MyTarcHbl.

Kucrnommnuie ooorcou

B nro6om ropone nmoau B 000 MOMEHT JKHM3HU MOTYT IOJBEPTHYTHCS AECHCTBUIO
MYTareHoB, YTO CHOCOOCTBYET M TOSIBJICHHIO MEPTBOPOXKICHHBIX JETEH, YHCIO KOTOPHIX B
TFOPOJCKHUX IONMYJSILMAX TOpa3lo BBILE, 4Ye€M B CEIbCKUX. JlIMTENBHOE BpeMs Bpauu U
AMOPHOJIOTH CYUTAIIHN, YTO KUCIOTHBIE JOXKIU SIBISIOTCS (pakTopaMu TeparoreHesa ((paxTopamu
BBI3BIBAIOIIMMU MOP(OJIOrMUECKUE YpPOJCTBA) AJIA PACTEHUH M TUAPOOMOHTOB. 3a MOCIEAHHE
roJibl KUCJIOTHOCTh A0XkAe Bo3pocna B 40 pa3, a pH cuusmiace no 4,1, u naxe, Kak 3T0 He
CTpAILIHO, B OTZENbHBIX pernoHax — 210 2,1, To ecTh ¢ HeOa auiach KucioTa. Bzanmoneiicreue
aTMOC(EpHBIX 3arpsA3HUTENCH W KUCIOTHBIX JOXKJAEH TPUBEIO K pPa3sBUTHIO Yy JIIOJCH,
HOJBEPrIINXCs UX BO3JAEHCTBUIO, PUOPO30B JIETKUX.

B HekoToppIX paiioHax Npou3oulLI0 OOJbiceHue nereil 2-4 jer, U uYTO CTPAHHO, B
OCHOBHOM CTpaJiajid roiayooria3ble U CBETIOBOJIOCHIE JETH. DTO FOBOPUT O TOM, YTO F€HOTHUIIBI
TaKUX JleTell OKa3aJuch HauboJiee BOCIPUUMYMBBIMU K JIEHCTBUIO MOJIU(ULMPOBAHHBIX
KHCIOTHBIMM  JOXASMM XMMHUYECKUX 3arpsA3HUTENICH, WIM, BO3MOXHO, Yy OJTHUX JeTed
AKTUBHUPOBAJIMCH PAHEE MOJYABILINE T'€HBI.

Mymazemnvt npouz800cmeeHHOU Cpeobl.

XUMUYEeCKHE BEIIeCTBA Ha IMPOU3BOJCTBE COCTABISIIOT Haubosiee OOLMIMPHYIO TPYIILY
AHTPONIOTEHHBIX ()aKTOPOB BHEUIHEH cpeipl. Hanbombliee 4UCIIO MCCIICTOBAHUA MYTareHHOMN
AKTUBHOCTH BELIECTB B KJIETKaX YeJIOBEKa MPOBEICHO AJII CHHTETUYECKUX MATepUAIIOB U COJei
TSDKETIBIX METAJUIOB (CBUHIIA, LWHKA, KaaMHs, PTYTH, XpOMa, HHKEJS, MBIIIbSIKA, MEIN).
MyTaressl MpPOU3BOACTBEHHOTO OKPYXKEHHUS MOTYT IONaJaTh B OPraHU3M Pa3HBIMU IYTSIMHU:
yepes JIETKue, KOy, MUILEeBapUTeNbHbIN TpakT. CieaoBaTenbHO, 103a MOIy4aeMOro BELECTBa
3aBHCUT HE TOJBKO OT KOHIIGHTpAallMM €ro B BO3AyXe WM Ha pabodyeM MecTe, HO U OT
COOITIO/ICHHSI TIPABHJT JINYHOW TUTHUECHBI.

HauOonbiiee BHHMMaHME TPUBIEKINM CHUHTETUUECKUE COEAMHEHUS (BUHHWIXJIOPHI,
XJIOPOTIPEH, AMHUXJIOPTHIPHH, OSIOKCUIHBIE CMOJBl M CTHUPON), ISl KOTOPBIX BBISBIICHA
CHOCOOHOCTh HMHAYLHMPOBAaTh XPOMOCOMHBIE abeppaiuu (NEepecTpOMKH) B COMATUYECKHX
KJIeTKax (KJIEeTKax Tella) YeIOBeKa. B yCIOBHSIX XMMHUYECKHX MPOU3BOJICTB y pabOUMX yBETHUEH
TeMN MyTHpoBaHUs. OT/EIbHbIE HCCIEI0BATENIN B PAa30BBIX aHAIU3aX OOHAPYXKHIIHM, UYTO JIaXe
HCIIOJIb30BaHuE SIKOOBI 6€30MacHOro O€H3MHA, C IOMOIIbIO KOTOPOro paboune OTMBIBATIN PYKH U
JIeTajau TPHUBENO K MOSIBICHUIO XPOMOCOMHBIX abeppaiuii B iauMdorurax nepudeprueckon
KPOBH.

Ha npeanpustusx, cBsI3aHHBIX C IPOU3BOICTBOM PE3UHOBBIX M3IENIUH U JJAKOKPACOUHBIX
MaTepuaioB oOHapyxeHa OoJjiee BBICOKas 4YacToTa 3a00JieBaHUM pPaKOM MOYEBOTO MY3bIpS.
Oxkazanoce, 4To 3Ta (opMa paka cCBs3aHa C MyTalUsMH B JIOKyce N-anetwirpaHcdepassl
neueHu, pepmMeHTa, 1moja JecTBUEM KOTOPOTO KCEHOOMOTHKHU AlleTUIIMPYIOTCS M BBIBOJAATCS U3
opranusMa. Pak pa3zBuBasics y MyTaHTOB, C 3aMEJICHHBIM JIEHCTBHEM 3TOTO (pepMeHTa.

B Camapckoit obrmacti ObUIO MPOBENEHO HCCIEAOBAaHUE pPACHpPENIEIEHUE YacTOThI
MYTaHTHOTO TI'€Ha, MPUBOJALIETO K Pa3BUTHUIO (EHHIKETOHYpUH Y JeTei. DTo 3aboseBaHue
MPOSIBJISIETCS B TOM, YTO Y TOMO3HMIOT MO JAaHHOM pELECCHMBHOM AayTCOMHOM MYyTallUd He
YCBAaMBAETCSl AMHUHOKHUCIOTAa (DeHWIATaHWH (HOpMalbHAs aMHHOKHCIOTa MaTepUHCKOTO
MOJIOKA), €CJIM OHa BXOJUT B COCTAaB €Ikl HOBOPOXKJIEHHOTO; TO Yy peOeHKa HaOIroaaeTcs
nporpeccupyloliee HapacTaHhe claboyMusi, KOTOPOe COXPAHSAETCsl MPU OTCYTCTBUHU JICYEHUS Ha
BCIO kH3Hb. Kpome TOro, ObUTO OTMEUEHO IMOBBIIICHWE HEPBHOW BO30YIUMOCTH M pa3BHTHE
pa3NMYHBIX HEPBHBIX Marojoruil. Takue [eTH MNpaKkTHYECKH HE CIOCOOHBI aJalTUBHO
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pearupoBaTh Ha H3MEHEHUS B OKpYXkaromei ux cpene, B Camapckoii rydepHHH BHICOKO Pa3BUTHI
XUMHUUECKas, Tsokenas, HegTenepepadaThiBaoIias MPOMBIIIJIEHHOCTH, KpOME TOro, B 00JacTu
HaxXoJIUTCA KpynHeWmuid B crpaHe 3aBoj BA3, a Takxke npyrue 3aBoAbl — aBUAIMOHHBIC,
MOTOPOCTPOUTENBHBIE U JP.

BriBoa:
@opMa opraHu3anMu 3aHITUSL: UHOUBUOYAIbHAS
®opmMa 0TUYETHOCTH 110 3aHATHIO: 3aII0JIHEHHAs Ta0IuIa
YcaoBusi BbIIOJIHECHUS 3aIaHUS
1. Mecto (BpeMsi) BBINOJIHEHUs 3aJaHUS._3a/laHUE BBINOJIHIETCS HA 3aHATUE B ayJAUTOPHOE
Bpems
2. MakcruMaabHOE BpEMsI BBIITOJIHEHUS 3a/1aHUS: 90 MUH.

INPAKTUYECKOE 3AHSATHE Ne 6

Tema: IIpucnoco0.ieHre OPraHu3MoB K Pa3HbIM cpeaaM 00U TaAHUS
Lesab: Hay4YUTHCS BBIABIATH UYEPTHI MPHUCIIOCOOJICHHOCTH OPraHM3MOB K Cpele OOWTaHUsS U
yCTaHaBJIMBATh €€ OTHOCUTENIbHBINA XapakTep.
OO0opynoBaHme: pUCYHKH )KUBOTHBIX PA3JIMYHBIX MECT OOUTAHUS.
3amanmne:
1. Omnpenenute cpeny oOuTaHHMsI PAcTEHHUs] WIM JKUBOTHOIO, IPEAJIOKEHHOTO BaM JUid
UCClIeIoBaHMs. BbIABUTE 4YepThl €ro MNpHUCIOCOOIIEHHOCTH K cpele oOuTaHus. BoisaBute
OTHOCHUTEJIbHBIA XapakTep MPHCIOCOOIeHHOCTH. [lomydeHHbIe NaHHBIE 3aHECHTE B TAOIUILY
«[IprcrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTh.

Ta6muma 1 IIpucnoco0J1eHHOCTh OPraHN3MOB U €€ OTHOCUTEJIbHOCTh

Hazpanue Cpena oburtanus UYepThl IPUCTIOCOOICHHOCTH K Cpefie OOUTaHUS
BUJIA

Upbuc (cHEeXXHBIN
6apc)

Puc. 1 Up6uc (cHexHblii 6apc)
CHexHblll 0apc — 3TO KpymMHasi KOIIKa,
KOTOpasi KMBET BBICOKO B TOpax, IJe
Kpyribli  ron nexutr cHer. Okpac
mepctu  Oapca  cepoBaTO-ABIMYATOTO
OTT€HKa, HO KOHTPAacT C YEpPHBIMU
MATHAMH CO3/IaeT BIICYATIICHHE Oenon
nrepcTy. [[i1s yepHbBIX MATEH XapakTepHa
po3erounas ¢opma. MHorma B 1eHTpe
ISTHA MOXKHO PpasIiIfeTh elle OHO,
Ooyiee TEMHOE, HO MEHBIIE Pa3MEPOM.
I[lo ocobeHHOCTAM  mATEH  HpOHC
HAlOMUHAeT  4YeM-To  sryapa. B
OTIpeNIeIeHHBIX MecTax (Ies, KOHEYHOCTH) MATHA OoJibllle MOXO0XH Ha Ma3ku. Okpac 3Beps
UTPaET BAXHYIO POJIb, OH MTOMOTAET €My MAacKHpPOBAThCS B €CTECTBEHHOW cpene OOWTaHHs, BO
BpeMsl OXOTHl. Bellb 4acTo XMIIHUK HINET XKEPTBY Cpeau Oeloro cHera wid nbaa. Ha HibkHen
YacTH TYJIOBHINA IIEPCTh B OCHOBHOM 0€3 TSTEH, Oeasi, HOMHOTO C JKEITOBATHIM OTTEHKOM.

VY Gapca kpacuBas, TycTas MIEepCTh, JOBOJIBHO JUTMHHAS (MOXET JTOCTUTATh JaXkKe JUTHHBI 12 cM).
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EcTtp ¥ rycroli moamepcToK, KOTOPBIM COrpeBacT IpalliO3HOE KUBOTHOE B CAMYKO XOJIOJHYIO
nopy. lllepcTh, KOTOpas pacTeT Aaxke MEXy NajbllaMu, CIIACAET U OT XOJOJAHBIX KAMHEH 3UMOM,
U OT pasropsYEHHBIX COJIHLEM JKapKuM JieToM. Kak BHJIHO, HMYEro CIly4alHOTO B JETalsX
HIEPCTSHOTO MOKPOBa CHEXHOTO Oapca HET, Bce MMEET CBOE IIPeIHA3HAYCHHE.

VY 3Bepsa npuzemucToe TysoBuIe JIMHON 10 130 cM. Takoe aHATOMHYECKOE CTPOECHUE TTOMOTAET
€My HHU3KO NPUMBIKaTh K 3€MJIE BO BpeMs 3aca/ibl Ha OYEpPEIHYIO KEpTBY. bapc ¢ Jerkoctbro
npsiueTcss Jaxke 3a HeOONbIIMMHU BO3BBIIIEHHOCTAMU. [lo cpaBHEHMIO C OYEHb CHJIbHBIM
JeonapaoM, UpOoUc MeHee MYCKYIUCThIi. Kak y moutn Bcex )KMBOTHBIX, CaMKa Oapca HEMHOTO
MEHbBIIIE MO MapaMmerpaMm, 4em camel. B3pocmas ocoOp 00blyHO uMeeT Bec a0 45 Kr (eciu
o0WTaeT B JMKOW MPUPOAE) WIU 0 75 Kr (€ciau PeryjaspHO MUTAETCS U Majlo JABUIAETCS B
300TapKe).

Jlanbl y 6apca He OY€Hb JUIMHHBIC, OHM MSTKHE M HE IPOBAIMBAIOTCS B CHET, YTO OYEHb Ba)KHO
JUIs yIa4HO# 0XO0Thl. HO CTOUT OTMETHTD U CHITy KOHEYHOCTEH, 0COOEHHO YacTO MCIOIB3YEMYIO
JUIs TPBDKKOB. M OOHMM M3 INIaBHBIX JIOCTOMHCTB BHEHIHOCTH YXHBOTHOIO SIBIISIETCSL €r0
JUIMHHBIA XBOCT, 10 JAHHOMY ITapaMeTpy XUIIHUK JUIUPYET CPEIN KOIIAYbUX.

Cpennuii cpok xu3HU. [lpy OGaronpusTHBIX YCIOBUSAX CHEXHBbIE Oapchl MOTYT MPOXKUTH A0 20
JeT. A B 300mapKax, Il OHM MEHbIIE IOJBEPKEHbI TpaBMaM, OOJIE3HSM, €IST PEryJsIpHO,
UpOHUCHI TOKUBAIOT U A0 28 JIeT.

Puc. 2 KpoT 00bIKHOBEHHBI
KpoTel — HacekoMosiIHbIE METIKUX U CPEIHUX
pa3mepoB: uHa Tena oT 5 1o 21 cMm; Bec ot 9
10 170 r. OHu npucnocoOIeHbl K MOA3EMHOMY,
poroieMy 00pa3y Ku3HH. TyloBHUIE y HUX
BBITSIHYTOE, OKpPYIJIO€, TIOKPBITOE TI'YCThIM,
poBHBIM, OapxatucteiM MexoM. KporoBas
nryoka MMeeT YHHMKaJIbHOE CBOHCTBO — €&
BOpPC pacTéT NpsMO, a HE OPHUEHTUPOBAH B
OIIPEAEIEHHYIO CTOPOHY. DTO MO3BOJISIET KPOTY
JIETKO ABUTAThCA MO 3eMJIEHN B JIIOOOM HaIlpaBI€HUH — BOPC CBOOOJHO JIOKUTCS U BHEPEN, U
Ha3aa. Okpac y KpoTa OJHOTOHHBIA, 4EpHBIA, 4E€pPHO-Oypblii mium TEMHO-cepblil. JIMHBKa
MPOUCXOAUT 3 pa3a B roJi: BECHOM, JIeTOM M oceHbl0. KOHEUHOCTH yKOpOUEHHBIE, NeperHue
Jansl JoNnaToo0pa3sHoO pacIIMpPeHbl; KOI'TH KPYIHbIE, YIJIOUIEHHBIE CBEPXY. 3a/lHUE KOHEYHOCTH
00bI4HO ciabee nepeaHuX. XBocT KOpOoTKuil. ['onoBa HeOonbLas, yanuHénHas. Hoc BBITAHYT B
HNOJBMKHBIM x000Tok. Illes cHapyXu IMOUYTH HE 3aMeTHA. YIIHbIE PAKOBHHBI OTCYTCTBYIOT.
['maza Hepa3BUTHl — JMILEHBl XPYCTaJMKa U CETYATKH, a TJIA3HbIE OTBEPCTUS KpOIIECYHBIE,
3aKpbIThIE MOJBWXHBIMM BEKaMH; y HEKOTOPBIX BUJOB IJla3a 3apacTaroT. XOpOILIO Pa3BUTHI
00OHSIHUE U OCSI3aHUE.

Puc. 3. loxneBoii yepBb

JloxnieBble 4epBU JKUBYT B TOJIIE
3eMJIM,  TIOMoras  3emJie/enbliaM
oOpabaTbiBaTh ~ TIPYHT,  IO3TOMY
KaXKIBIH arpapuil MeuTaeT, 4ToObl €ro
3eMiIsi  He ObUIa JIMIIEHa 3TUX
MOMOIIHUKOB. HU OJIHO cymiecTBo Ha
3eMJIe HE CMOXET CIpPaBUThCA C
nonooHeiMu  QpyHKIUsAMH. Kak Hu
CTPAaHHO 3BYYUT, HO IIJIOJOPOIHAS
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3eMJIsl 00513aTeNbHO OYAET C JOKIEBBIMU uepBsIMU. Kak mpaBuiio, 0 CyIeCTBOBAaHHH MOJOOHBIX
TPYXEHUKOB Mbl y3Ha€M IOCJIE€ OOUTIBHBIX JI0K/IEBBIX OCAJIKOB
Jlo’k1eBbIe YEPBU OTHOCATCS K MOAOTPSLY MAJIOLICTUHKOBBIX uyepBel. Koska mokpeita cimsslo,
YTO yMEHbILIAET TpPEHUe, U OOJeryaer OpIXaHue, HaJUu4uhe IIETUHOK Ha OpIOLIHON CTOpOHE,
IIOMOTI'aeT MEePEIBUraThCsl, HATMYKME KOJIBLEBBIX U MPOAOJIbHBIX MBIIIILL, YTO O3BOJIAET IEPETHUN
KOHEI[ C IMOMOIIBI0 KOJBLEBBIX MBI CENIaTh TOHKMM U MPOTUCHYTh B IIEIH B MOYBE U
3aKpeIUIsAsACh IIETUHKAMU U MOATITMBAas 3aJHUI KOHEL M yTojdIasch ABuraercs Bueped. Ilpu
HEOOXOJUMOCTH B IUIOTHOM MOYBE OH IMpoenaeT cebe Jopory, MpoIycKas IOYBY 4Yepes
NUIIEBAPUTENbHBIA TpakT. He uMeeT opranos 3peHus.
Puc. 4. Kambaja
CemelicTBO KaMOaJIOBBIX IPEACTABISAET
co0ol KJacc Jydenepbix pbid. DTUX PHIO
Ha3bIBAIOT MPABOCTOPOHHUMH Kambanamu,
T.K. UX IJla3a pacrnojararmTcs M0 MpaByIo
CTOpoHy TonOBEL. OOTekaemas ¢opma
Tena CIOCOOCTBYET ObICTpOMY
NEPEIBUKEHUIO >KUBOTHBIX M B BOJHOM
cpene U criaaxuBaroT ero Gopmy. C Bsi3u ¢
IEPEeX0JIOM Ha JIOHHBIH 00pa3 >KU3HH,
Teno kambanbl yrulomieHHas. J{oHHBIE
pBIOBI  OOBIYHO OKpAIIEHBl TOJ IBET
necyaHoro jgHa (ckaTel U kamOanel). [lIpu
3TOM KaMOaJbl o0majaroT emé
CIIOCOOHOCTBIO MEHSTh OKPACKY B 3aBUCHMOCTH OT IIBETA OKpYXKaromiero ¢oHa.
Paznuunble Buabl KaMOATOBBIX HACESIOT BCEBO3MOYKHBIE aKBaTOPUH, MOIPOOyeM pa3odparbes,
/e KOHKPETHO MPOXKUBACT Ta WJIM MHAs Pa3HOBUIHOCTD. 3Be3/14aTasi kamoOasa 3aHsia CeBepHbIC
Boabl Tuxoro oxeaHa, mocenuBmIMch B bepunroBom, Oxorckom, UykorckoM u SnoHckoM
MOpsix. PpIObI 3TOrO BHIA, MPEANOYUTAIOIINE TPECHBIE BOJBI IIPOYKUBAIOT B PEUHBIX HU30BBSX,
JaryHax ¥ 3aiuBax. YepHOMOpPCKHI KaikaH 001r000Ba ceBep ATIAHTHUECKOTO OKeaHa M BOJIBI
Yepnoro, Cpeauzemuoro u banruiickoro mopeit. Kpome mMopckux obnacteid, KaiakaHa MOXHO
noBcTpeuats B J{Hemnpe, JlHectpe, B Hu30BbsAX HOxHoro byra, B yctee JloHa.
[Tonspuas kambana, mroOsmas XOJOAHBIM KiuMat, mpomucanack B Kapckom, bepunrosowm,
Oxorckom, bapenuesoMm, benom mopsix. Hacensier xonogomo6usas peida O0b, Kapy, Enucei.
Tyrypy, rie npearnovnTaeT KuTh B WIMCTOM MATKOM rpyHTe. OOBIKHOBEHHAs: MOpCKasi kambasa
MOJKET JKHTh, KaK B CHJIBHOCOJICHOW, TaKk W B ciabocolieHoW Bojae B riryomnHax ot 20 mo 200
METpPOB. OTa Pa3HOBUJHOCTb CUYHMTAETCS MNPOMBICIOBOM M OOMTaeT B BOCTOYHOH dYacTu
Atnantuku, B bapenneBom, bantuiickom, CpeaumzemnoM, berom wMopsx. TunudHoi
KUTEIbHULIEH NpUOpeXHBIX obsacteid [IpuMopbs MOXKHO Ha3BaTh HKHYIO 0enoOproxyro
kaMmOaiy, KoTopas Takke o0ro6oBana Anonckoe, Kamuarckoe, Oxorckoe u bepuHroso mopsi.
XKenronepyto kambairy MOKHO IOBCTpedaTh B akBaTopusax Snonckoro, bepunrosa u OXoTckoro
MOpEH.
Puc.5 JIarea necTpbii.

[T€cTprlii naTEN ABASETCS CaMbIM
pacrnpoCTpaHEHHBIM MPEACTAaBUTEIIEM
ceMeincTBa AATIIOBEIX. OH HacensieT
OOJBIIIYIO YaCTh JINCTBEHHBIX,
CMEIIIAHHBIX JIECOB B PA3HBIX CTPaHax C
TEIUIBIMH, YMEPEHHBIMU
KIIMMAaTHYE€CKUMHU YCITIOBUAMH. DTO
JIOBOJILHO LITYMHBIE, KPUKJIUBbIE
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nTuilbl. IX HEBO3MOKHO HE 3aMETUTh M3-3a SIPKOT0 OMEPEHUs, XapaKTePHOU KPaCHOM IIANIOYKH.

Bce ocobenHocTH cTpoeHUs Tea A9TI1a IPUCIOCOOICHBI K €ro 00pa3y )KU3HH; CBOMMHU HEKUMH
KOITSAMM OH JEpP)KUTCA Ha OTBECHBIX CTBOJAaX JEpeBa, a XBOCT IPENOXPaHSAET €ro OT
COCKJIb3bIBAHMS BHU3; KpPENKHUI, OCTPbIM KIIOB KaK HeNb3s JIydllle IpPUCIIOCOONIEH K
N0JI0JIEHNIO; HAKOHell, sI3bIK, Onarojapsi CBOed TOHKOCTH, IIPOHHMKAaeT B JII0OOE OTBEPCTHE U
MOXKET CJEI0BaTh 3a BCEMHU M3rH0amMM IPOTOYEHHOIO HaceKoMbIM xona. llomapnsromiee
OOJIBIIMHCTBO BUJOB ATOI0 CEMEICTBa — TUIIMYHBIE JIA3aIOLIUE NTHIBI, BCSA JKU3Hb KOTOPBIX
IPOXOJAUT Ha AEPeBbsX. M IATIBI XOPOIIO MPHUCIIOCOOJICHBI K TaKOH >KU3HU: Y OOJIBIIMHCTBA
BUJIOB XBOCT 00Jiee IPUTOJIeH IS JIa3aHuUs 110 AEPEBbSIM, YEM JJIS MOJIETa.

BbiBOa:
OtBeTbTe Ha Bonpoc: B yeM BhIpakaeTcsi 0OTHOCUTEIbHOCTH MPUCIIOCO0IeH I ?

®opma OpraHu3aliy 3aHATHSA: UHOUBUOYATLHAS
®opMa 0TYETHOCTH 110 3AHATHIO: 3aII0JHEHHAs Ta0JINLA, TMCbMEHHbIE OTBEThI HA BOIIPOCHI

YciaoBus BbINOJIHEHUS 3a1aHUSA

1. Mecto (BpeMsi) BBINOJIHEHUs 3aJlaHUS._3a/IaHUE BBINOJIHIETCS Ha 3aHATUE B ayJAUTOPHOE
BpeMs

2. MakcruMaabHOE BpeMsl BBIITOJIHEHUS 3a/1aHUs: 90 MHH.

MHNPAKTUYECKOE 3AHATUE Ne 7
Tema: CpaBHUTEJIbHASA XapAKTEPUCTHKA HANIPABJICHUH 3BOJIIOLUH.
Hesb: 0000IMTE M CUCTEMAaTH3UPOBATh 3HAHUS OOYUYAIOMIMXCS O OMOJIOTUYECKOM Iporpecce u
OMOJIOTMYECKOM perpecce.
Bpems npoBenenusi: 90 MuH.
3ananue:
1. 3amonaute Tabmuiyy «CpaBHHUTENbHAS XapaKTEPUCTHKAa OMOJIOTMYECKOrO IMporpecca H

perpecca»

ITpusnax buonornueckuii mporpecc buonornueckuii perpecc

BroxnBaeMocThb

CmepTHOCTB

YuCaeHHOCTh Moy

[Imomane apeana

Yuciio HOBBIX

TAKCOHOMHYCCKUX CIAUHMUIL

ITpumepsl

2. HazoBwure myTH JOCTHXKEHHUS OMOJIOTHYECKOTO MpOrpecca, MPUBEIUTE IPUMEPHI.
3. CnenaiiTe BBIBOJ O 3HAYSHUH JIJIS1 SBOJIOIUH.

®dopma OpraHu3aluM 3aHATHA: UHOUBUOYATIbHASA
®opMa 0THYETHOCTH 10 3aHATHIO: 3alI0JTHEHHAs Ta0JINIIA, TMCbMEHHbIE OTBETHI HA BOIIPOCHI
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YcJj10BUS BbINOJTHEHUS 3a1aHUHA

1. Mecto (BpeMsi) BBIIIOJIHEHUs 3aJlaHUS._3a/JaHHUE BBINOJIHIETCS HA 3aHATUE B ayAUMTOPHOE
Bpems

2. MakcuMaabHOE BpeMsI BBIITOJIHEHUS 3a/1aHU: 90 MHH.

3. Bbl MOXkeTe BOCII0JIb30BaThCSI_y4€OHUKOM, KOHCIEKTOM JIEKIIUHI

ITPAKTUYECKOE 3AHSTHE Ne 8
Tema: AHau3 runoTe3 BOSHUKHOBEHUS KM3HU Ha 3eMile

eab: 3HAKOMCTBO C pa3IUYHBIMU TUIIOTE3aMH IPOUCXOKICHHUS )KU3HU Ha 3eMiie.
OobopynoBanue: pydka, TeTpajib, CIPAaBOYHbBIA MaTepHall.

3ananue

1. Tlpouutats TekcT «MHOr00Opa3ne Teopuil BOSHUKHOBEHUS KU3HU HA 3eMIIe».
2. 3anonHuTh Tabmuiy: MHOrooOpasue Teopuii BOSHUKHOBEHUS JKU3HH Ha 3eMIie

Teopuun mu CymHocTh  TeOpHUHM  WIH Joxa3arenbcTBa
THIIOTE3bI THIIOTE3bI

3. OtBeTuTh Ha Bonpoc: Kakoii Teopun npuaepxkusaerech Bbl JInuyHo? [louemy?

«MHoroodpa3ue Teopuii BOSHUKHOBEHHUS KM3HU Ha 3emJie».

1. Kpeannonusm. CoriacHO 3TOM TEOpUHM JKU3Hb BO3HUKIA B PE3YyJbTaTe KAKOI0O-TO
CBEPXBECTECTBEHHOI'O COOBITHS B INpouuioM. Ee mpuiepxuBaroTcs MOCIEI0BaTENN IOYTH
BceX HanboJiee pacrpoCTPaHEHHBIX PEIUTHO3HBIX YYCHUH.

Tpa,[[I/II_II/IOHHOC Hy,ﬂeﬁCKO-XpHCTHaHCKOC npeACTaBJICHHUC O COTBOPCHHUU MHpPA, U3JI0KCHHOC
B Kuwnre BI)ITI/IH, BBI3BIBAJIO M MPOJOJIKACT BBI3bIBATH CIIOPHI. XoTa Bce XPUCTHAHE
MMPU3HAKOT, 4YTO bubmuss — »TO0 3aBeT I'ocnoga JHOAM, IO BOIIPOCY O MJIMHE <«IHS»,
YIIOMHWHABHICTOCA B Kuure BLITI/IH, CYHICCTBYIOT pa3HOIJIaCHUsl.

HexoTopsie cunTaroT, 9TO MUP U BCE HACEIISIONIME €T0 OpPraHU3Mbl OBUTH CO3/IaHbI 3a 6 JTHEH
no 24 yaca. [Ipyrue xpuctuaHe He OTHOCATCSA K buOIMM Kak K HaydyHOW KHUTE U CUMUTAIOT,
yto B KHure beitust n31m05k€HO B MOHSATHON IS JTtOJIeH (hOpME TEOJIOTHUECKOE OTKPOBEHHE O
COTBOPCHUU BCEX JKUBBIX CYHICCTB BCEMOTYIIIUM TBOpHOM.

[Tpouecc 60XKECTBEHHOIO COTBOPEHUSI MUPa MBICIUTCS KaK UMEBIIUN MECTO JIMIIb OJHA/IbI
U TOTOMY HEIOCTYNHBIM [y HaOmroneHus. DTOro JOCTaTOYHO, YTOOBI BBIHECTH BCIO
KOHIIENIIMI OO0XKECTBEHHOIO COTBOPEHMs 3a PAaMKHM HaydyHOro wuccienoBaHusa. Hayka
3aHUMAeTCs TOJBKO TEMH SIBIECHUSMH, KOTOpbIE MOJJMAIOTCS HAOMIOJEHHIO, a TOTOMY OHa
HUKOT/a He OyJIeT B COCTOSIHUU HM JI0Ka3aTh, HU ONPOBEPTHYTh 3TY KOHIEMIIHUIO.

2. Teopusi cTalMOHAPHOrO cocTOsiHMsA. CorjacHo 3TOW TEOpPHH, 3€MJIsI HHKOT/Aa HE
BO3HHUKAJla, a CYIIECTBOBaja BEYHO; OHA BCETJa CIOCOOHA MOAIEPKUBATH KU3Hb, & €CIIH U
U3MEHSIAach, TO OY€Hb MaJI0; BUJbI TOXKE CYIIECTBOBAJIHU BCET/IA.

CoBpeMeHHBIE METO/bI TATUPOBAHUS JTAIOT BCe OOJIee BHICOKUE OIIEHKH BO3pacTa 3eMJIu, YTO
MO3BOJISIET CTOPOHHUKAM TEOPUHU CTALIMOHAPHOTO COCTOSIHMS IMOJIaraTh, 4TO 3€MJIsl U BUABI
CyIIECTBOBAIM BCeraa. Y KaXJOro BHJIA €CTh JBE BO3MOXHOCTH — JIMOO W3MEHEHHe
YUCJICHHOCTH, TUOO BHIMUPAHUE.
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CTOpOHHI/IKI/I 3TOU TCOPUMU HC NMPHU3HAKOT, YTO HAJIUYUC UM OTCYTCTBHUC OIPCACICHHBIX
HCKOITAEMBIX OCTAaTKOB MOXXET YKa3bIBaTh Ha BpPEMsl TOSBJICHUS WM BBIMUPAHUS TOTO HIIH
HHOI'0 BHJA, W HNPUBOAAT B KAUYCCTBC IPUMCPa MNPCACTABUTCIIA KHUCTCIICPBIX pr6 —
natumeputo. [1o maneoHTONOrnYecKM JaHHBIM, KHCTENephle BEIMEpJIM OKoJo 70 MIIH. JieT
Hazan. OJIHAKO 3TO 3aKJIFOYCHHE MPHILIOCH MEPEeCMOTPETh, KOrJaa B paiioHe Mapgarackapa
ObUIM HaWJICHBI )KHUBBIC TPEACTABUTENN KucTenepbix. CTOPOHHUKN TEOPUH CTAIIMOHAPHOTO
COCTOSAHUA YTBCPXKIAAIOT, YTO, TOJIBKO HM3y4dad HBIHC KHUBYHIUC BUbI WU CpaBHUBAsd HUX C
UCKOIAaeMBbIMU OCTaTKaMH, MOJYXHO JeJaTh BBIBOJI O BBIMHPAHHH, Ja U TO OH MOXKET
OKa3aThCs HEBEPHBIM. BHe3amHOe TMOSABJICHHE KAKOro-aAu00 HMCKOINaeMoro BHIA B
OIPENEIICHHOM IUIacTe OOBSACHSETCS YBEJIMYCHHUEM YHUCICHHOCTH €ro IOMYJISIUN HITH
nepeMeIeHHeM B MecTa, OJ1aronpusITHRIC JJIsi COXPAHCHHUST OCTAaTKOB.

3. Teopus nancnepMuu. OTa TEOpHUs HE MpeularaeT HUKAKOIO MEXaHW3Ma JAJs
OOBSICHEHUS NEPBUYHOIO BO3HUKHOBEHMSI XU3HHU, a BBIJBUIACT HJICK0 O €€ BHE3EMHOM
npoucxoxaeHuu. [1oaroMy ee Henb3s cUUTaTh TEOPUEH BOZHUKHOBEHUS JKU3HU KaK TaKOBOM;
OHa MPOCTO MEPEHOCHT MPOOIIEMy B KaKoe-TO apyroe mecto Bo Bcenennoii. ['unoresa Opuia
BbiiBUHYTA 1O. JInbuxom u I'. Puxtepom B cepeaune XIX Beka.

CornacHo rumnores3e MaHCIEePMUU KU3Hb CYHIECTBYET BEUHO M NEPEHOCUTCS C IJIAHEThl Ha
wiaHety Mereoputamu. [Ipocreiinmine opraHu3Mbl WM HMX CIOPBl («CEMEHA KU3ZHWY),
MoMaJiasi Ha HOBYIO IJIAHETY U HalAs 37iech OJIaronpusTHHIE YCIOBUS, PA3MHOXKAIOTCA, JaBast
HAYaJIo0 JBOJIONHMH OT MPOCTEUIHMX (OPM K CIIOKHBIM. BO3MOXHO, 4TO XKU3HB Ha 3emiie
BO3HUKJIA U3 OJIHON-€TMHCTBEHHON KOJIOHUM MUKPOOPTaHU3MOB, 3a0pOILIEHHBIX U3 KOCMOCA.

I[J'ISI 00OCHOBAHMSI DJTOH TCOpHUU HCIOJIB3YIOTCS MHOI'OKPATHBIC IIOABJICHUS H.HO,
HaCKaJIbHBIC I/1306pa)K€HI/I$I npeaMETOB, IOXOXHNX Ha PAKCTBI U «KOCMOHABTOB», a TAaKXKC
COO6H.I€HI/I$I SIKOOBI 0O BCTpPCUAaX C MHOIIJIAHCTAHAMM. HpI/I HN3YUCHUH MAaTCpHAIIOB MCTCOPUTOB
U KOMET B HHX OBLIH O6Hapy71(€HI)I MHOI'uC <«IIPCAMICCTBCHHUKHU JXUBOI'0» — TaKUC
BCIICCTBA, KAaK HHAHOI'CHbI, CUHUJIbHAA KHCJIO0TAa U OPraHUYCCKHC COCIHMHCHUA, KOTOPLIC,
BO3MOJKHO, CbII'PAJI POJIb «CEMSH», [TaAaBIINX HA T'OJYIO 3emimro.

CropoHHukamMu 3Toi rumnote3bl Obuin Jaypeatsl HoGeneBckoit mpemuun ®. Kpuk, JI.
Opren. ®©. Kpuk ocHOBBIBAJICS Ha ABYX KOCBEHHBIX JOKa3aTeNbCTBaX: | yHHBEpCaIbHOCTH
TEHETUYECKOTO KOAa; 2 HEOOXOIMMOCTH JUIsl HOPMAJIbHOTO METaboJIM3Ma BCEX JKUBBIX
CylIecTB MOJIHO/IeHa, KOTOPBINA BCTpedaeTcs ceii4ac Ha IJIaHeTe KpaitHe pesiko.

Ho ecnm xu3Hb BO3HUKIIA HE Ha 3eMJ'Ie, TO KaK OHa BO3HUKJIA BHE ee?

4. ®u3nueckne runoresbl. B ocHOBE PU3NUYECKUX TMIIOTE3 JEKUT MPU3HAHUE KOPEHHBIX
OTJINYUM JKUBOI'O BEILECTBA OT HEXKUBOro. PaccMOTpUM IMIOTE3y IMPOUCXOKICHUS KU3HH,
BbIIBUHYTYI0O B 30-¢ roasl XX Beka B. M. Bepnaackum. B3rnsasl Ha CyIIHOCTH KU3HU
npuBenu BepHaznckoro k BbIBOJY, YTO OHa MoOsiBWIAach Ha 3emiie B gopme Ouocgepsl.
Kopennble, ¢yHIameHTalbHble OCOOEHHOCTH JKHMBOTO BEILIECTBA TpeOylOT g €ro
BO3HUKHOBEHUS HE XHUMHYECKUX, a (U3MUYECKHX TPOLECCOB. ITO JOJDKHA OBbITH
cBoeoOpa3Hast kKaracTpoda, HOTPSICEHUE CaMUX OCHOB MUPO3JIaHUSL.

B cootBercTBUM ¢ pacnpocTpaHeHHBIME B 30-x rogax XX Beka THIOTe3aMu 00pa3oBaHUsA
JlyHsl B pe3ynbTaTe OTpbIBa OT 3€MJIM BEIIECTBA, 3aIOJHABIIETO paHee THXOOKEaHCKYIO
BNaJANHy, BepHaACKHil NPEanoiaoXui, 4TO 3TOT MPOIECC MOT BBI3BaTh TO CHHUPAIBHOE,
BUXPEBOE JBM)KCHHE 3EMHOTO BEIIECTBa, KOTOpoe Oobllle HE MOBTOPHIOCH. BepHanckuit
MIPOUCXO0KICHUE KU3HU OCMBICITMBAI B T€X K€ MacmTabax W WHTEpBajax BPEMEHHU, UYTO U
BO3HUKHOBeHUEe camoil Bcenennoii. Ilpu kartactpode yciioBusi BHE3alHO MEHSIOTCS, M W3
IIPOTOMATEPUN BOZHUKAIOT KUBasl U HEXKUBASI MATEPUSL.
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5. XuMu4yeckue rumoresbl. JTa Ipynna MIOTE3 OCHOBBIBAETCS Ha XMMMUYECKOH clie-
nuduKe SKU3HU W CBS3BIBACT €€ IMPOHMCXOXKACHHE ¢ ucTtopueir 3emmu. Paccmorpum
HEKOTOPbIE TUIIOTE3bI 3TOM IPYIIIHI.

® VY ucrokos HCTOPpUN XUMHYCCKUX THUIIOTE3 CTOSJIW BO33PCHUIA 9. TI'ekkens. I'ekkenb
cyuTajl, 4TO CHaydaljla II0J JIENCTBHEM XHMHUYECKHX U (bHSH‘-ICCKI/IX IPpUYUH IOSABUINCH
COCOIMHCHUA YIiICpoaa. OTH BellecTBa npeacTaBIsAIn coboii He pacTBOpPbI, a B3BECHU
MAJICHBKUX KOMOYKOB. HepBI/I‘-IHBIC KOMOYKH OBLIM CIIOCOOHBI K HAKOIUICHHUIO Pa3HbIX
BCIIECTB U POCTY, 3a KOTOPBIM CJICA0BAIO ACICHUC. 3areM IosBHIIACh 663},;11[epHa;1 KJICTKa
— HCXOOHas1 (bopMa JJI1 BCEX XKHUBBIX CYHICCTB HA 3emie.

* OmnpeneneHHbIM 3TalOM B Pa3BUTUU XMMHYECKUX THIOTE3 abMOreHe3a cTajia KOHIICTIIIHS
A. W. Omnapuna, BbiaBuHyTass uM B 1922—1924 rr. XX Beka. ['mmore3a Omnapuna
npezCcTaBisieT co00i cuHTe3 napBuHU3Ma ¢ Ouoxumuei. Ilo Omapuny, HacnenCTBEHHOCTD
cTana cienctBueM otoopa. B rumoreze OmapuHa jkeaeMoe BBIIACTCS 32 JEHCTBUTENBHOE.
CHavama Hee OCOOCHHOCTM IKHM3HH CBOAATCS K OOMEHY BEIIECTB, a 3aTeéM €ro
MOJICTTUPOBAHUE OOBSIBIISICTCS PEIICHHOM 3arajKi BOZHUKHOBEHUS KU3HHU.

. l'umorte3za [Ix. bepnmanma npeamonaraer, 4ro aOMOT€HHO BO3HUKIIKE HEOOJbIINE
MOJIEKYJIbI HYKJIEWHOBBIX KHCIOT U3 HECKOJIbKMX HYKICOTHJOB MOIJM Cpa3zy XKe
COCIMHATBCA C TEMH AMUHOKHMCIOTaMH, KOTOpbIE€ OHM KOJIUMPYIOT. B 3TOH rumotese
MepBUYHAsT JKUBAas CHUCTEMa BHUIUTCS Kak OHOXMMHUYECKas KU3Hb O€3 OpraHu3MOB,
OCYIIECTBIISIOIAs CaMOBOCIIpoU3BeieHHe W 0oOMeH BemiecTB. OpranHusmel ke, mo JIx.
bepHaity, TOSBISIOTCS BTOPUYHO, B XOJIe¢ OOOCOOJICHHUS OTHCIBHBIX YYacTKOB TaKOU
OMOXMMHYECKOH )KH3HH C TIOMOIIBI0 MEMOpaH.

* B kayecTBe IocieHEW XMMHYECKOW TMITOTE3bl BOSHUKHOBEHUS KM3HU HA HalIEH IIaHEeTe
paccmoTrpuM runotesy I'. B. BoiitkeBnua, BeLiBUHYTYIO B 1988 rogy. CoryacHo 3TOM runorese,
BO3HUKHOBEHUE OPraHMYECKUX BELIECTB IEPEHOCUTCS B KOCMHUYECKOE IPOCTpaHCTBO. B
crneuu(rUYeckux YCIOBHUSIX KOCMOCAa HJET CHHTE3 OPraHMYeCKUX BEIIECTB (MHOTOYHCIIEHHBIE
OpIIaHMYECKHE BEILECTBA HANJEHBI B METEOPUTAX — YIJIEBOJbI, YIJIEBOAOPOJbl, a30TUCThIE
OCHBaHUS, AMUHOKHCIIOTBI, XUpPHBbIE KUCIOTHI M Jp.). He uckiaroueHo, 4To B KOCMHUYECKHX
MpoCTOpax MOIJIM 00pa3oBaThCcsi HYKJIeOoTHAb M aaxke Mosekynsl JIHK. Ognako, mo MHEHHUIO
BoiiTkeBnua, xuMudeckas 3BOJIOLMS Ha OONbIIMHCTBE Tu1aHeT CONHEYHON CHCTEMbI OKasailach
3aMOPOXXEHHOW M MPOJOJKWIACh JIMIIb Ha 3emile, Hailas TaMm mnoaxoasuue yciosus. [lpu
OXJIXK/IEHUN U KOHJIEHCALUU Ta30BOM TYMaHHOCTH Ha MEpPBUYHON 3emie okazajics Bech Habop
OpraHMYECKUX COEAMHEHHMH. B  3THX  yCIOBHSAX JKMBOE BEIIECTBO IMOSBUJIOCH U
KOH/IGHCHPOBAJIOCh BOKpYr BO3HUKIIMX abuorenHo wmoiekyn JHK. Hrak, mo rumorese
BoiiTkeBrua nepBoHavaIbHO MOSBUIIACH KU3HDb OMOXMMHUYECKAs, a B XO/I€ €€ IBOJIOLUN

®opma OpraHu3aluM 3aHATHS: UHOUBUOYANbHAS

®opmMa 0THYETHOCTH 110 3aHSAATHIO: 3aII0JIHEHHAs TaOJIuIla, MMCbMEHHBIE OTBETHI HA BOIIPOCHI
Yc/i0BUS BBINIOJTHEHUS 3a1aHUSA

1. Mecto (BpeMsi) BBINOJHEHUS 3aJlaHUS._3a/laHUE BBINOJIHIETCS Ha 3aHATUE B ayJAUTOPHOE
BpeMs

2. MakcuManbHO€E BpeMsl BBIIIOJHEHHUS 3aJaHUS: 90 MUH.

IMPAKTHYECKOE 3AHSTHE Ne 9
Tema: AHaau3 cX0ACTBAa M OTJIHYHMSA YeJ0BeKAa OT JKHBOTHBIX.
Heab padoThi: 06001MIUTE 3HAHUS 00 IBOIIOIMHU YEJIOBEKA U MIPOUCXOXKICHHS YeIOBeKa OT
SKUBOTHBIX.
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IIpenmeT padoThI: 3aKpeIUICHNE PaHee U3YYCHHOTO MaTepralia o TeMe: « DBOOIHS
YeJIoBeKa»
Coneprxanue padoThl: B X0€ pabOTHI, ydaliyuecs 3aroHSIOT Ta0JIUIly U JIETa0T BBIBOIBI 00
SBOJIIOIIMH YEJIOBEKA.
O0opynoBaHue, TEXHHYECKHE CPEICTBA U HHCTPYMEHTHI:

1. y4eOHMK

2. JUHEHKa,

3. Kapanpari,
3amanmue:

1. HaiiguTe cxo/cTBa 4eIoBeKa U )KUBOTHBIX, 3AIIOJHUTE TAOIUILY.
Jloka3zaTenbcTBa MPOUCXOXKACHHS YEJIOBEKA OT KUBOTHBIX

JlokazarenbcTBa [Tpumepsi

1. DMOpHoIOTrHYecKue

2. AHaToMH4uecKue

3. ®U3NOITOTHUECKIE

4. [TayIeOHTOIOTHUECKIE

2 3anonHuTe TaOIUITy «DBOIIOIHS YEIIOBEKAY, UCIOIb3YsS TEKCT YIeOHHKA

JTansl I'me u xorna | I'me ObLIM Mopdoaoruyeckne O6bem | Caensl
NMOSIBWINCH? | Hal/IeHbI 0CO0eHHOCTH MO03ra | MaTepHaJILHOI
ocTaHku? KYJbTYPbI

1.ABcTpajonuTeKu
(ewre 00e3bsIHBI )

2.YenoBexk
YMeJIbIi

3. ApeBHeiiune
JIIOH

( Buo Yenosex
HPAMOX00AUUIL)

- IInrexkanrpon

- CunanTpon

-I"eiinenboeprexuii
Yyea0BeK

4. IpeBHME JTIOAU
(Buo Yenosex
Pa3ymMHbliL)

- Heanpeprajabusbl

5. CoBpemeHHbIe
JIOOHA
- KpomanboHubI

CnenaiiTe BEIBOJ (MCXOIS U3 TIEJTH)

®opmMa OpraHu3aluuM 3aHATHS: UHOUBUOYANbHAS

®opmMa 0THYETHOCTH 110 3aHSITHIO: 3alI0JIHEHHAs TaOJIuIla, MMCbMEHHBIE OTBETHI Ha BOIIPOCHI
Yc/10BuS BbINOJTHEHUS 3a1aHUS

1. Mecto (BpeMsi) BBINOJHEHUS 3aJlaHUS:_3a/IaHHE BBIMOJIHIETCS Ha 3aHATHE B ayJAUTOPHOE
BpeMs

2. MakcuManbHO€E BpeMsl BBIIIOJHEHHUS 3aJaHU: 90 MUH.

3. Bbl MOXeTe BOCII0JIb30BaThCSI_y4€OHMKOM, KOHCIEKTOM JIEKIIUH
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Jranbl I'ne u I'ne ObLIH Mopdoaoruueckune | Oo6bem CJeapl MaTepUaJIbLHOIM
KoOrjaa HAaW/IeHbI 0COOCHHOCTH Mo03ra KYJbTYPbI
NMOSIBUWINCH | OCTaHKH?
?
1.ABcrpanonur | IOxHas u B IOxHoit Poct 100- 130 cMm., 440- He oGpabatsiBany opyauit
eKH Hentpansna | Adpuke B Bec 30-35 kr. 520cm® Tpyna. Mcnonb3oBanu
(eme 06e3bsiabl ) | 51 Adpuka 1924 r. IIpamoxoxnenue, (mo MaJKu, KAMHU
(oxomno 5 HalJeH KpYIHas yepernHas HEKOTOPEI
MJTH. JIET geper. KOpoOKa, JrrieBas M JaHHBIM
Ha3an) B1974r. 8 4acTh deperna u 520-880
D¢puommn 3yObI, CXOIHBIE C em®)
HalileH 3y0aMu genoBeka
ckener 40-
JeTHEN
JKCHIIMHBI
«JIrocu»
2.YenoBek Tonbko B Tanzanuu | Poct — 100-150 cm., | 680-950 H3roraBnuBain
yMeJIbIi Adpuka B 1960 . Bec 30-50 kr. om.® MPUMUTHUBHBIE PEXYIIUE U
(3 muH. neT [lepBbie nmpobiaecku pyOsme opynust Tpyaa
Ha3an) CO3HAHMS
3. peBHeifme | 2 MJH. JIeT
JII0H Ha3aj
( Buo
Yenogex
npAMOX00AUTL
)
- lurekantpon | LleatpansHa | OctpoB SIBa | Poct —150-180 cm., | 900-1200 | M3sroraBnmBamm
U B 1891 r. Bec 45-80 kr. oM. MIPUMUTHBHEIC CKPEOKH,
ceBepHast Huzkuit 106, CBEpJIa, II0JIb30BAJIUChH
Adpuka OosbIme OTHEM, >KUITH CTaJIOM,
Ha/IOPOBHBIE JYTH, JKHJTHIL HE OBLITO
OOWITbHBIN
BOJIOCSIHOM IOKPOB
- CunaHTpon OxHas u 1927-1937 Poct — 1,55—1,6 m | 950— [Tonnep>xnBanu OroHs,
IOro- rT. 6m3 1150 cM® | omeBanuch B MKypHI,
Bocrouynas | Ilexuna W3TOTABIUBAIH OPYIHSA U3
Aszust (Kurait) KaMHEH, KOCTeH, pOroB.
Brutn kanHMOaTAMH U
OXOTHJIHCH Ha
TpeJCTaBUTENeH CBOETO
BUJIA
- EBpomna 1907 r., 1. Poct 150- 180 cm. 1100-1400 | ITonp30BaNKCh KAMEHHBIMU
Teiigennbeprek Ieiinennbep cm® opyausmu (oOpabdaTeiBan
Wil YeJI0BeK r HIKYPBI ¥ IEPEBO,
MPOJYKTHI IIUTAHUS) U
OXOTHJIMCH C JI€PEBSHHBIM
KOIIbEM, HO elIe TIUTAIHICh
CBIPBIM MSICOM, BO3MOXHO,
CTPOWIIH TPAMHUTUBHBIE
JKIITATIIA
4. [ipeBHue Becs Vmense Pocrt - oxono 165 1400— Hcnonp3oBamm
JI0aU Crapbiii Heanpepran | cM. MaccuBHOE 1740 cm3 caMo/ieJIbHbIC
(Buo Yenogex Cser b TEJIOCIIOKEHHE, HUHCTPYMEHTHI U OpYXKHUE,
DPa3ymublit) (Tepmanwust) | mokaThIii 100, 0J/IEBAJIUCH B ILIKYPBHI,
- HEJIOCTATOYHO 3a4aTKU KyJIbTYpPbI U
Heanpnepraibig BBINTPSIMIICHHAS PEIUrHY, MENIHHBI
bl ¢urypa
5. EBporma, I'pot Poct okono 180 cm u | 1600 cm®. | O6naganu
CoBpeMeHHbIE Azws, Kpomanson | Beime. [llupoxoe u YICHOPA3/IeIbHON PEeUsbIo,
JI0AU Adpuka, (Dpanrus) HHU3KOE JIUIIO, OXOTHIIUCH, OJICBAJIUCH B
- ABcTpanus MIpsSIMOit 7100, OBl U3 LIKYP,
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https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%87%D1%8C

Kpomaubouust | 50 ThIC. J€T BBICTYNAIOINH CTPOWIIN JKHJIHIIA, SKUITI
HazaJ MoI00POJIOK, Y3KUH POJIOBBIM OOIIIECTBOM,
BBICTYNAIOLIMN HOC, NPUPYYHIH CO0aKY,
HA/IrTIa3HbIH BATUK CYIIECTBOBAIU
OTCYTCTBYET norpedaIbHBIe 0OPSIIBI

INPAKTUYECKOE 3AHATHE Ne 10
Tema: CocTaBiieHHe cXeM Mepeaavn BellecTB U YJHEPTUH MO0 HensIM MUTAHUS
[leab: 3akpenuTb yMEHHS MPAaBWILHO ONPEACNATh IOCIEI0BATEILHOCTh OPraHU3MOB B
MUIICBOU I[N, COCTABIIATH TPOYUUIECKYIO CETh, CTPOUTH MUPaMUIy OHOMAacC.
O0opynoBanme: yueOHUK, KaHIEISIPCKUE TPUHAIIC)KHOCTH.
3aganmue.

1. HazoBute opraHu3Mbl, KOTOpPbHIC TOJDKHBI OBITh Ha TPOIYIICHHOM MECTE CISIYIOIINX
HULIEBLIX IEEH:

2. VI3 mpeu1o’KeHHOTO CIIUCKA JKMBBIX OPraHU3MOB COCTABUTh TPO(PHUUECKYIO CETh: TpaBa,
ATOJIHBIM KyCTapHHUK, MyXa, CHHMIIA, JIATYIIKA, yXK, 3asdll, BOJK, OaKTEpUM THUEHUS,
KOMap, Ky3HEUHK. YKaXHUT€ KOJINYECTBO SHEPTUHU, KOTOPOE NEPEXOIUT C OJHOTO YPOBHS
Ha JIPyToMu.

3. 3Has npaBUIIO NMEPEX0/1a SHEPTUH C OJJTHOTO TPOPHUECKOTO YPOBHSA Ha IPYTroOM, MOCTPONTE
nupamMuly Ouomacchl TpeThbel mnuiieBod uenu (3aganue 1). buomacca pactenwuit
cocraiseT 40 TOHH.

4. Yto oTpaxaroT NpaBuja SKOJIOTHYECKUX TUpaMuL?

Pemure 3xo10rH4ecKue 3agaun:

[Tpumep 3anaun (Pa3buparoT BMecTe ¢ MpenojaBaTesieM)

Ha ocHoBaHuM InpaBuiia SKOJIOTMYECKON NMUPaMHIbI ONPENEIUTE, CKOJIBKO HYXHO IUIAHKTOHA,
4yTO OBl B MOpE BBIpOC 0MH JienbPuH Maccoil 300 Kr, eciu 1enb NUTaHUS UMEET BUJ: IJIAHKTOH,
HEXUIIIHbIE PHIObI, XUIIHBIE PHIOBI, 1eNb(UH.

Pemenue: JlenbduH, TUTasCh XUIIHBIMUA PHIOAMH, HAKOITHII B CBOEM Tee Toiabko 10% ot
oOrielt Macchl MUINH, 3Hast, 4TO OH BecuT 300 Kr, COCTaBUM MPOMOPIIHIO.

300kr — 10%,

X —100%.

Haiinem uemy paBen X. X=3000 kr. (Xuuiabie pbIObI) DTOT BeC cocTaBisieT ToJbko 10% oT
Macchl HEXMIIHBIX PBIO, KOTOPOIl OHM MuTaTUCch. CHOBa COCTAaBUM MPOIIOPIIUIO

3000xr — 10%

X —100%

X=30 000 kr(macca HEXHUIIHBIX PHIO)
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CKOIBKO K€ UM MPUIILIOCH ChECTh TUIAHKTOHA, JIUISl TOTO YTOOBI UMETh Takoi Bec? CocTaBuM
MIPONIOPIINIO

30 000xkr.- 10%

X =100%

X =300 000kr

OtBer: [ns Toro uto 661 Beipoc aenbdun maccoit 300 kr. Heooxoaumo 300 000KT rmaHKTOHA
3aa4u IS CAaMOCTOSITEIbHOTO PEIICHUS:

1. Ha ocHOBaHUM MpaBujia SKOJOTHYECKOM MUPAMUIBI OMIPEIETUTE, CKOJIBKO HY>KHO 3€pHa,
9TOOBI B JIECY BBIPOC OJIUH (DUITMH MAcCO# 3.5 KT, €I IeTh MUTAHUSI UMEET BHJI: 36PHO 3JIAKOB -
> MBIIIb -> TOJIEBKA -> XOpeK -> (PHIIHH.

2.Ha ocHOBaHMHM MpaBUJIa IKOJIOTHYECKON MTUPAMUIbI OIPEEITUTE, CKOJIBKO OPJIOB MOXKET
BbIpacTy npu HAIM4UK 100 T 371aKOBBIX PAaCTEHUH, €CJIM LETb MUTAaHUS UMEET BUJI: 3J1aKH ->
KY3HCUUKH-> JIATYLIKHA-> 3MCU-> OpCIL.

3.Ha ocHOBaHMM MpaBUJIa SKOJOTMYECKON MUPAMHUIBI ONIPEICTUTE, CKOJIBKO OPJIOB MOKET
BbIpacTH npu Hanuyuu 100 T 371aKOBBIX PACTEHH, €CIU LIeNb MUTAHUS UMEET BUJI: 3JIaKU ->
KY3HEUMKHU-> HACEKOMOSIHBIEC MTUIBI-> OPEJL.

4. Kakue u3 nepeuncieHHbIX OPraHu3MOB YKOCUCTEMBI TAUTH OTHOCST K MPOYLIEHTAM,
MEPBUYHBIM KOHCYMEHTaM, BTOPUYHBIM KOHCYMEHTaM: OaKTEepUU THUEHUS, JIOCh, €1Ib, 3asl,
BOJIK, JINCTBEHHUIIA, pbIich? COCTaBbTE 1ETh MUTAaHUS U3 4 WIK 5 3BECHBEB.

5*. Kakas miomas COOTBETCTBYIONIETO OMOT€O0LEH03a MOXKET BHIKOPMHUTH OJIHY 0COOb
IIOCJIETHEr0 3BeHA B 1eNM MUTAHUS: PaCTeHHUs - IPbI3yHBI - Tuca? Macca Mchl 25 KT, U3 HUX
Boza - 65%. IIpoyKTUBHOCTH Ha3eMHBIX pacTenuii - 200 T ¢ 1 M%/roz.
Cpaenaiite BbIBOJ
®opma OpraHu3aluy 3aHATHA: UHOUBUOYATIbHAS
®opMa 0TYETHOCTH 10 3AaHATHIO: TMCbMEHHBIE OTBETHI Ha BOIPOCHI
Yci0oBus BbINOJIHEHUS 32/IaHUS
1. Mecto (Bpemsi) BBINOJIHEHUS 3a/laHUs:_3aJaHUe BBINOJHIETCS HA 3aHATHE B ayAUTOPHOE
BpeMs
2. MakcuManbHOE BpeMsl BHIIIOJHEHHUS 3aaHUs: 90 MUH.
3. BeI MOXeTe BOCIOJIb30BATHCS YUEOHHUKOM, KOHCIIEKTOM JIEKIIUH

IMNPAKTUYECKASA PABOTA Nell
Tema: CocTaBiieHHe KPYrOBOpPOTA BeleCTB U MPeBpallleHHe YJHEPTUH B IKOCHCTEMAX
Leab: HAyYUTCS COCTABIATH KPYTOBOPOT BEILIECTB U DHEPTHH B SKOCUCTEMAX.
OO6opynoBanme: yueOHUK, KAHIEISIPCKUE TIPUHAITIEKHOCTH
3ananue:
1. CocraBbTe cXeMy KpyroBOpOTa BEIIECTB ¥ SHEPTHH B IKOCUCTEME JIyTa.
2. CroporHozupyiTe BIUSHHUE Ha Pa3BUTHE DKOCHCTEMBI CIeAyHmuX (aKTOpOB:
JeSITEIbHOCTh YeJIOBeKa, 3acyXa, HaBOIHEHUE.
BoiBoa:
®opma OpraHu3aluu 3aHATHA: UHOUBUOYATIbHASA
®opmMa 0THYETHOCTH 10 3AHSITHIO: TUCHbMEHHBIE OTBETHI Ha BOIPOCHI
Yc10BHSI BBINIOJHEHUSI 32IaHUS
1. Mecto (BpeMsi) BBIIOJHEHUS 3aJlaHUs:_3a/IaHHE BBIMONHICTCS Ha 3aHATHE B ayJAUTOPHOE
BpeMst
2. MakcuMaabHOE BpeMsl BBITIOJTHEHUS 3a/IaHUS: 90 MUH.
3. Bbl MOkeTe BOCTIONB30BAaThHCS_yU€OHUKOM, KOHCIIEKTOM JISKITUI

INPAKTUYECKAS PABOTA Nel2
Tema: «OTX0ABI NIPOU3BOACTBA».
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Hean: npoaHaau3upoBaTh BO3ACUCTBUE TIPOU3BOJICTBEHHON IEATEILHOCTH B 00JIaCTH Oyayen
npodeccuu Ha OKpyXKarollyto cpeay. Ha ocHoBe deaepanbHOro KIacCH(PUKAIMOHHOTO KaTanora
OTXOJIOB OIPENENATh KJacC OMACHOCTH OTXOJIOB; arperaTHoe COCTOSTHUE U (PU3NIECKYIO GOpMY
OTXOJIOB, 00pa3yIoIUXCcsi Ha paboueM MecTe / Ha 3Tarax MpOU3BOJCTBA, CBSI3aHHBIE C
OIIpeNIeICHHOW TTpodeccreii/CrennanbHOCThIO

Oo6opynoBanme: yueOHUK, KaHIEISIPCKUE TPUHAITICHKHOCTH.

3amanuda:

Nel. PazpaboraiiTe u 3amoHATE CBOAHYIO (00001aroIyto) Tadnuiy no teme «Kiaccudukanus
0TX0J10B 110 (hopmam U Bugamy». OOs3aTeNIbHO MPEACTABHTE B JAHHOU TabIuUIle HHPOPMAITHIO O
XapaKTePUCTUKAX TEXHOTCHHOTO BO3JICHCTBHS KaXKIOTO BU/Ia OTXO/I0B Ha OKPYKAIOIIYIO CPEAy.

OTxoabl NPOU3BO/CTBA U NMOTPEOJIEHUSI — OCTATKHU ChIPbsl, MaTEPHUAJIOB, M0Iy(HadpUKATOB,
MHBIX U3JENIUN WIK MPOIYKTOB, KOTOpbIe 00pa30BaJIMCh B MIPOLIECCE MPOU3BOICTBA WU
noTpebieHus, a Tak)Ke TOBaphl (MPOAYKIIKA), YTPATUBILKE CBOU MTOTPEOUTENHCKHUE CBOICTBA.
BonbIIMHCTBO BUI0B IPOMBILUIEHHON NPOAYKIIUY, BKIKOYAsl CJI0KHbBIE HHTEIJIEKTyalbHbIE
KOHCTPYKLUHU IPEICTABISIIOT COO0N OTNI0KEHHBIN 0TX0A. [10 OKOHYaHKNU KU3HEHHOTO LIUKJIa
BO3HUKAET BOIPOC O €r0 3aXOPOHEHUH WU IiepepaboTKe.

OTXOI[BI pasiIn4arOTCA:

e IO IIPOUCXOKIACHHUIO!:
o OTXOAbI ITPOU3BOACTBA (HpOMBII_HJ'IeHHBIC OTXOI[LI)

o 0TX0Abl NOTpebIeHHs (KOMMYHAIbHO-OBITOBBIC)
e 0 arperaTHOMY COCTOSIHHIO:
o TBEpHBIE
o OKUIKHE
o ra3zoo0pa3Hble
e IO KJIAacCy OMACHOCTH (J1JIsl 4YeTIOBEeKa M / UITU 71l OKPY>KaIOIIEel MPUPOTHON Cpeibl)

B cootBeTcTBHH ¢ 3akoHOM PD «O0 0TXO0Jax IMPOU3BOACTBA U HOTpC6HeHI/I$I>> BBIACIIAIOT
CJICAYIOMUC KJIIACChI OITACHOCTHU IJIA OKPY)KaIOH_ICI\/'I HpHpO,Z[HOfI CpCabl:

I xacc - upe3BbIYatHO OTMACHBIE OTXObI
IT xk;macc- BRICOKOOTIACHBIE OTXOIBI

III k;racc- yMEpeHHO OnacHbIE OTXO/IbI

IV ximacc- mamoonacHBIC OTXOIBI

V Kkitacc- npakTUYeCKH HEOMAaCHbBIE OTXO/bI

KpI/ITCpI/II/I OTHCECCHUA OINACHBIX OTXOAO0B K KJIACCY OITACHOCTH IJIA OIIC

Crenens BpeaHoro KpuTepuun OTHECEHHs OTXO/I0B K Kjaccy Knacc omacHocT oTx01a
BO3JIEUCTBUA OIaCHOCTH
orxonos Ha OIIC
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OueHb BBICOKAs DKoJiorruyeckas cuctema HeoOpaTuMo 1-# knacc.
HapymeHa. [lepuon BoccTaHOBIICHUS
OTCYTCTBYET. Ype3BbIuaifHO OTacHEBIE.

Bricokas DKOJIOrHYecKasi CUCTEMa CUIIBLHO 2-1 xJacc.
HapyuieHa. [leproa BOCCTaHOBIEHUS — HE
MeHnee 30 JeT mociie MoJIHOro YCTpaHeHus:  BbicokoomacHble
HCTOYHHKA BPECAHOTO BO3,H€fICTBPI$I.

Cpennsis DKOJIOThYecKas CUCTEMa HapylIeHa. 3-1 KJacc.
[Tepuon BoccranoBieHus — He MeHee 10
JIET MOCJIE CHUKEHHSI BPETHOTO YMepeHHO oracHbIe

BO3JICHCTBUS OT CYLIECTBYIOILETO

NCTOYHHUKA.
Huskas 03konoruueckasi cuictemMa HapyIieHa. 4-i1 knacc.
[leproa caMOBOCCTaHOBJICHHS — HE MEHEE
3 7er. ManoomnacHbie
OueHb HU3Kas DKoJoruveckasi cucteMa MpakTUYecKud He  5-# kiace.
HapylIeHa.

IIpakTHuecku HeolacHbIE

Buow oopawenusn c omxooamu npou3zeoocmaea u nompeonenus:
- Hakonlewue /6pemenHOe XpaHeHue B CHEIHAIbHO OTBEJACHHBIX MECTaX Ha TEPPUTOPUHU
TPETPHUSTHSI/OPTaHU3AIINN;

- paszmeweHue omxo006 - XpaHeHUEe B CIEIUAITBHBIX 00BEKTaX Pa3MEIICHUS OTXOJIOB C IICIBIO
JlaTbHENIIEro 3aXOpOHEHHS, 00e3BpeKUBAHUS u HCTOJIb30BAHUS;
- 3aXO0pOHeHue — W3OJSIIHS OTXOJaX, HE IMOJISKAMUX JaTbHEHIIIeMy WCIIOIb30BaHUIO B
CHEIHMAbHBIX XPAHUIUINAX WIN MMOJUTOHAX 3aXOPOHEHHUS B IIENIAX MPEIOTBPAICHHS TOMaaHus
BPEIHBIX BEIIIECTB B OKPYKAIOIIYIO cpeny;
-UCNOIb3068aHUe OTXO/I0OB — MPUMEHEHHE OTXOAOB JUIS MPOU3BOJICTBA TOBAPOB /MPOIYKIIMH UITU
MOJTy4eHUs SHEPTUH;
- o0be3@pedicusanue OTXOJIOB - O0OpabOTKa OTXOJOB B IEJSIX MPEIOTBPAIICHHS BPEIHOTO
BO3JICHCTBUS Ha YelioBeKa " KOMITOHEHTBI OKpYKaroIen CpeIIbI
- mpancnopmupoeanue OTXOJIOB — MEePeMEIIeHUE OTXOI0B C TTIOMOIIBIO TPAHCIIOPTHBIX CPEICTB
BHE TPaHUI] 3€MEJIBHOTO y4acTKa, HAXOJAMIETOCS B COOCTBEHHOCTH FOPHINYCCKOTO JIUIA HITH
MPEI0CTaBIEHHOTO UM B apeHy.
[Tpr mpOM3BOJCTBE MPOMYKIIUHU II€TECO00pPa3HO YCTAHABIMBATH TEXHOJOTHMUYECKUN YIECIbHBIN
HOpPMAaTUB OOpa30BaHMsI OTXOJOB — KOJIMYECTBO TEXHOJOTMUECKUX OTXOJOB Ha EIHHHILY
nepepaboTaHHOTO CHIPhS WJIM TOTOBOW MPOAYKIIMU. BakHO MOTYEpKHYTH, UTO HA MPOU3BOJICTBO
OTXOJIOB TaK)Ke 3aTpauyuBaeTCs OOJBINOE KOJUYECTBO MATEPHANBHBIX M IHEPIEeTHUCCKHUX
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pecypcoB. IloaToMy, ¢ TOUKH 3peHHs 3KOJOTMH M SKOHOMHUKH HEOOXOIMMO MHUHUMH3HPOBATH
KOJIMYECTBO OTXOO0B.

Ne2. CocTaBbTe MJIaHOBBINA KOHCHEKT (IIJIaH-KOHTEKCT), UCII0JIb3Ysl B KAUECTBE OCHOBBI IS
NOCTPOCHHUS TUIaHA TUCbMEHHOMN paboTHI CIEAYIOIINE BOIIPOCHL:

JaiiTe onpeneneHre NOHATUIO «3KOJIOTHSIY.

Yro n3zydaer obOuast U 4yacTHast IKOJIOTUs?

[lepeuncnure CTpyKTypy COBPEMEHHOH 3KOJIOTHU.

[Tepeuncnure riaobanbHble TPOOIEMbI IKOJIOTHH.

Jaiite onpeneneHre NOHATUIO «IKOJOTUYECKUN KPUZHCH.

Uro Takoe npupoansie pecypesl? Jlaiite onpenenexue.

No abk~owdE-

JlaiiTe KpaTKyI0 XapakTepUCTHKY COIMATBLHO-TIOTUTUYECKOTO, 3IPAaBOOXPAHUTEIHHOTO,
BOCIIUTATEIHLHOTO aCTIEKTa OXPaHbl OKPYXKAIOIIEH CPEJIbI.

8.  IlepeuncnuTe OCHOBHBIC IPABHIIA M MIPUHIUITBI OXPAHBI TIPUPO/IBL.

9.  JlaiiTe onpezenieHHE MOHATHIO «PAMOHATIBLHOE IPUPOIOIIOIB30BaAHUEY.

10. Yrto Takoe KMOHHTOPUHT?

BoiBoa:
@DopMa opraHu3anMu 3aHIATHSI: UHOUBUOYAIbHAS

®DopMa 0TYETHOCTH 110 3aHATHIO: IMCBMEHHBIE OTBETHI HA BOIIPOCHI

YciaoBus BbINOJIHEHUS 3a1aHUSA

1. Mecto (BpeMsi) BBINOJIHEHUS 3aJlaHUS._3a/laHUE BBINOJIHIETCS Ha 3aHATUE B ayJAUTOPHOE
BpeMs

2. MakcuMaabHOE BpEMsI BBIITOJIHEHUS 3a/IaHU: 90 MHH.

JIABOPATOPHAS PABOTA Ne2

Tema: «YMcTBeHHas1 pad0TOCIIOCOOHOCTh)
Ieab: Hay4yuTHCS ONpPEAEIATh CTENEHb YMCTBEHHON pPab0OTOCIIOCOOHOCTH Ha OCHOBAHUHU
U3y4eHHsI OCOOCHHOCTEN BHUMaHUs, 00beMa U CKOPOCTH MepepaboTKH 3pUTEIbHOM
uH(pOpMaLUH.
O0opynoBanue: Tabnuiel B.Sl. AHpuMoBa, KaIbKyIsATOD.
3ananus:
ITo3nakombTech ¢ Ta0MuaMu AHPpHMOBA (KOPPEKTYPHBIMH OYKBEHHBIMH NIP00aMu) H
TeXHUKOW BbINIOJTHEHUS 3aIaHUH.
Talnuibl MOMOraroT U3yYUTh OCOOCHHOCTH BHUMAHUS MPH JIEHCTBUM 0THOOOPA3HBIX
pasapakuTenen, KaKUMHU SBIISIOTCS OyKBbl. OTHOCUTEIBHO Pa3IMYHOE KOJMYECTBO
OJTHOMMEHHBIX OYKB B CTPOKaX MUCKJIIOYAeT BO3MOKHOCTh UX 3alIOMHUHAHUS M OJTHOBPEMEHHO
TpedyeT OOJIBIIOI COCPEOTOYECHHOCTH BHUMAHUS.
Xox padoTsI
1. [TognmummmTe 6nank 1.
2. IIpounTaiite HHCTPYKLHUIO: «BO3BMUTE pyUKy M IIOCTaBbTE PYKY HA JJOKOTh. BHUMaTENbHO
poCcMaTpUBalTe KaXKIAYyI0 CTPOUKY (ClieBa HAIlpaBO, KaK YATAETE KHUTY) U BbIUEPKUBANTE
OykBbI ,, X 1 ,,JI*“» 0HOI KOCO YepToit».
3. aiite komannay «Hauyanu» u BkiIrounte cekyHaomep. Uepes 2 MUH OCTaHOBUTE paboOTy
komanaoi «Crony. Jlaiite ykazanue: «IloctaBpTe yrojaok Ha TOM MeCTe CTpOUKH, rae Bac
3actall curaai ,,Ctom y.
4. BHOBB naiiTe nHCTpYKIMIO: «bynem mpoaomkaTh BelYepKUBaTh OYKBHI ,, X U ,, 1 BO Bcex
ciIy4asix, KpoMe TeX, Korna nepesa OykBoii ,,X Oyzaer crosTh Oyksa ,,B“, a mepen 6yksoii ,,1*“ —
OykBa ,,E“». B atux ciayuaax Hago «BX» u «kEW» nompyepkuBaTh OHOM YepTOH.
5. O6paboTaiiTe OJIaHK TIO CXEMeE:
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* [Toncuer o6beMa paboThl A 10 Beel 4-MUHYTHON Ipo0e M OTACIBHO MO KaX10i 2-MUHYTHOM
(Ax 1 A2); 9MCIIO TIOJIHBIX CTPOK X 40 + YKCIIO 3HAKOB B HEMOJIHON CTPOKE.

* Pacuer ko3¢ punmenta K no ¢popmyne: K= A/ Ar

[Ipumep: npocmotpeno 529 3nakoB, 3a nepsbie 2 MuH — 307 3HakoB. CiegoBatensHo, K =
529/307 = 1,72. Yewm Bbie Benuunna K (Ommxe k 2), Tem 00JIbIlIe MOABIKHOCTh HEPBHBIX
nponeccoB [ Benukanona JI. K., 1993].

* [Toncuer ommobok: OILl — Bcero ommb0K 1o BceMy 00beMy (IIPOIYIIEHHBIE, HCIIPABICHHbIE,
HETPaBUWIBHO 3aYePKHYTHIC 3HAKH), J| — ommbku Ha auddepeHnrpoBKy BO BTOPOH 2-
MUHYTHOH npo0e. [y yckopeHus: 00pabOoTKH JIydllle UMETh KIIHOY.

* Crangaptuzanus ommnbok: nogcuetr O na 500 3nakoB, /| — #a 200 3HaKOB.

bnank 1
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[Tpumep: IIpocmoTpeno 529 3uakos, OLL = 10. 3a Bropsie 2 MUH POCMOTpeHO 222 3Haka, [ =

3.

Pacuer: 529 - 10; 500 - x; x =9,5;

222-3; 200-x; x = 2,7,

Ollct. =9,5; Her. =2,7.

Pacuet xoaddurmenta npogykrusHocTH (Q) o dhopmyse:

[Tpumep:

JUJ1s OLIeHKH YMCTBEHHOM pab0TOCTIIOCOOHOCTH BaXKHO YCTAHOBUTH XapaKTep U3MEHEHUs

MoKa3areseil epBoii U BTOpoil npo0 y NIKOJIBHUKA B X0JIe Y4€OHOT0 JHS, ypOKa WM HEACIH.

BoiBoa:
@opmMa opraHu3anMu 3aHIATHSI: UHOUBUOYAIbHAS

(I)opMa OTYECTHOCTH ITO 3aHATHIO: TMCbMCHHBIC OTBETHI HA BOIIPOCHI
YcaoBusl BbIIOJHEHUS] 3aIaHUS

1. Mecto (BpeMsi) BBINOJIHEHUS 3aJlaHUS._3a/IaHUE BBINOJIHIETCS Ha 3aHATUE B ayJAUTOPHOE

BpeMs
2. MakcruMaabHOE BpEMsI BBIIIOJIHEHUS 3a/IaHUs: 90 MUH.

INPAKTUYECKASA PABOTA Nel3

Keiicel Ha aHanu3 I/IH(i)OpMaIII/II/I O HAYYHBIX JOCTUKCHUAX B 001aCTH TEHETHYECKUX TGXHOHOFI/II;'I,
KJIETOUHOM HH)XCHCPHHU, ITHUIICBbBIX OMOTEXHOJIOTHH. 3aI_I_II/ITa Ke#ca: MMPEACTAaBJICHUEC PE3YJIbTATOB

pelIeHns KeMCcoB (BBICTYIUIEHUE C MPE3eHTalueN )

IMPAKTUYECKAS PABOTA Nel4
Keiicbl Ha aHanu3 HHPOPMAIIMH O Pa3BUTHH MIPOMBIIITICHHOW OMOTEXHOIOTHIA
(no epynnam)

IIpumep kelica

DopMynHMpoOBKa 3aJaHUS:

bruorexHonorus — KOMIUIEKCHAsl HAayKa, HallpaBJ€HHAas Ha MOJIyYEHHE 1IeJIEBOTO
MPOJIYKTa, C TIOMOIIbI0 OHWOOOBEKTOB MHUKPOOHOTO, PACTUTEIBHOTO U KHBOTHOTO
MIPOUCXOXKICHHUS.

Menuuunckass ~ OMOTEXHOJOTHSI —  OTpaciib, IIedb  KOTOPOW  CO3JaHUE
TUATHOCTHYECKUX, NPOQUIAKTUYECKHMX M JIedeOHbIX TMpemapaTroB, OHA H3y4daeT
BO3MOKHOCTH HCIIOJB30BAHMUSI MHUKPOOPTAaHU3MOB, JUIsI TOJIYYEHUS aMUHOKHUCIIOT,
BUTAaMUHOB, (PEpMEHTOB, aHTUOMOTUKOB, OPraHUYECKUX KHUCIIOT.

Caxapnbiit nuadet — 3710 3a001eBaHNe 0OMEHA BEIIECTB, IIPU KOTOPOM B OPraHU3ME
HE XBaTaeT MHCYJIMHA, a B KPOBU MOBBILIAETCS coAepkaHue caxapa. CoaepkaHue caxapa B
KpOBU HEOOXOAMMO Il HOPMAJIbHOTO (YHKIIMOHUPOBAHUS KIIETOK. WHCYNIHH, KOTOPBIHA
BbIpa0aThIBaeT MO/DKENYyAOYHAs jKele3a, 00ecrneynBaeT NPOHUKHOBEHHE TIIOKO3bl B
KJIETKH, HO WHOT/a MPOUCXOJHUT COOM BBHIPAOOTKM HWHCYJIIMHA W KJIETKAa HE MOJydaeT
HEOOXOJUMOT0 THUTaHMs, a caxap HaKalIMBaeTcs B KPOBH. OTO TMPHUBOJIUT K
BO3HHUKHOBEHHIO CaxapHOTO JuabeTa pasHbIX THUIOB, OJWH U3 KOTOPBIX SIBIISETCA
WHCYIMHO3aBUCUMBIM. [Ipu Takom Tume caxapHoro nuabeTa 3a0OJEBIIHMA JOKEH BCHO
JKW3Hb BBOJUTH C€0€ MHBEKITNN WHCYIINHA.

[To manubM ctatuctuky, B 2014 r. KonmnuecTBO OONBHBIX caxapHbIM TUaOETOB B
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Poccuiickoii ¢penepanun cocraBuio 387 miH yenoBek. [1o HEKOTOPBHIM JaHHBIM 3Ta nudpa
KaXbli rof] yBennuuBaercs Ha 5%.

3ajanuMe: HaliauTe W TPOAHATM3HPYWUTE pA3TUYHBIE HCTOYHHKH HH(OpMAIUH
(HayuHas W y4yeOHO-Hay4Has JUTEpaTypa, CpeACTBa MacCOBOM HH(pOpManuu, CeTb
WnuTepHer u apyrue) no teme keiica. OTBETbTE Ha BOIIPOC HA OCHOBE HAMIEHHBIX JaHHBIX:
C gem cBsi3aH pocT 3a00JIeBA€MOCTH CaXapHbIM JUA0ETOM Cpelu B3POCIOrO HACEICHUS U
oMmouiokeHue 3aboneBanus? Kakue Mepbsl NpOQHIAKTUKU CaxapHOTo AuadeTa MOYKHO
pean3oBaTh B MOBCEIHEBHOW KM3HU Kaxkaomy u3 Hac? Kak pa3BuBasioch IPOU3BOJCTBO
MHCYJIMHA U ¢ KAKMMH 3TUYECKMMH HOPMAMHU IIPU 3TOM CTaJIKUBAIMCh YUYEHbIE?

[TonroroBeTe ycTHOE COOOLIEHHE C MpPE3EHTAIUeil, B KOTOPOM HEOOXOIUMO
OTpa3UTh:

1. CaxapHblii 1uabeT — NPUYUHBI, CAMIITOMBI, IMATHOCTUKA U JICUCHUE;

2. PacnipocTpaHeHHOCTh caxapHOro aualdeTa Cpeau HACeIEHHUS CBOEro perroHa 3a
MOCIEAHUE TpPU TOJa, NPOAHAIM3UPOBAB HAy4yHbIE IMYOJIMKAIMM M CTaTUCTUYECKYIO
OTYETHOCTH (B TOM YHCIIE OTYETHI | 0CY1apCTBEHHOTO peecTpa caxapHoro quabdera);

3. PacmpocTpaHeHHOCTh caxapHOro mauabera cpeau HaceleHus Poccuiickoit
denepauu 3a TMOCJIETHUE TPU TOJa, NPOAHAIM3UPOBAB HAyYHBIC IYOIMKAIMH W
CTaTHCTUYECKYIO OTYETHOCTH (B TOM YHCIIE OTYETHI | 0CyapCTBEHHOTO peecTpa caxapHoro
nuabera);

4. IlpeanonaraeMble MPUYNHBI U3MEHEHHUS 3a00JI€BAEMOCTH CaXxapHbBIM AMa0ETOM U
UX 000CHOBAHUE;

5. Bo3amoxkHbIe TpodunakTHIeCKre MEpPOIIPHUSTHS,

4. MeTo/1bl IOTY4YEHUS NHCYJINHA;

5. Ortpa3utre STUYECKHE acCleKThl HCIOJb30BaHHUS OWOTEXHOJNOTUH  MpuU
IIPOU3BOJICTBE UHCYJIMHA.

IIpencrasiieHue pe3yJbTaTOB pellieHUs KelCOB

(BBICTYILIEHHE C IIpe3eHTaLMei)

3.YUET U O1EHKA BbITIOJTHEHHBIX JIABOPATOPHBIX U PABOT

JIABOPATOPHAA 1 ITPAKTUYECKAS PABOTA

VYueHHK caM npeaiaraet ONpeaeIeHHbIN ONBIT I 10Ka3aTelIbCTBA TEOPETUUECKOTO
Marepuaia, CaMOCTOSITEIFHO pa3padaThIBACT TUIAH MOCTAHOBKH, TEXHUKY
0€30MacHOCTH, MOKET OOBSICHUTH PE3YNIbTAThI U MPABMIBHO OPOPMIISIET UX B

«5» | Terpanu.

Takxe OLIEHUBAETCS KAUECTBO BEJICHUS 3alIMCEH: aKKYPATHOCTh, BBIITOJIHEHUE CXEM,
PUCYHKOB U Tabmu1 u T.1. Ecnu TpeOGoBaHUS HE BBITTOIHSAIOTCS, TO OIICHKA
CHUIKAETCS.

OmnBIT MPOBEJICH MO MPEUIOKEHHON YIUTEIEeM TEXHOJIOTHH C COOJIIOICHHEM TTPaBUIT
Tb. Pabota, BbIONIHEHA MTOJIHOCTBIO, HO B HEW He Oosiee oJHON Herpy0oil ommoKku u
OJTHOTO HeloueTa; He OoJiee TpexX Hel0UETOB.

«4» | IlpaBunbHOE OpOpMIIEHHE PE3yNIbTATOB OIBITA B TETPAJIH.

B xonI11e xaxaoii mabopaTopHOi paboThI 005A3aTEIBHO 3aMMUCHIBACTCS BHIBO/T IO
UTOTaM BBINOJIHEHHON paboThI (BBIBOJ (POPMYIHPYETCSI UCXOS U3 LI PadOTHI).
JlabopaTopHas paboTa 6e3 BHIBOJIa HE OIICHUBAETCS BHITIIE «4).

VY4eHuK nMpaBWILHO BHITIONHUI HE MeHee 2/3 Bcel paboThI WM TOMYCTUI He OoJiee
OJTHOM rpy0OOoit OIMOKHU M IBYX HEAOYETOB (Pe3yIbTaThl OMBITA OOBIACHIIOTCS TOJBKO
C HaBOJSIIMMH BOTIPOCAMH, PE3YJIBTAThl HE COOTBETCTBYIOT UCcTHHE). OdopmieHne
OTIBITa B TETPaau HEOpEeKHOE.

«3»
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He cobmromaroTcst mpaBuia TEXHUKH 0€30MaCHOCTH, HE cOOJt01aeTcs
((2» IIOCJICIOBATCIIBHOCTD HpOBeILCHI/ISI OIlbITA. y‘-IeHI/IK HC MOXCT O6’b$ICHI/ITI> pe3yJ11>TaT.
OdopmiieHHE ONBITA B TETPAIH HEOPEIKHOE.

KpnTeplm OLICHKHN TECTOBBIX paﬁoT

TECTOBOE 3AJJAHUE
«5» 91-100%
«» 71-90%
«3» 50-70%
«2» Menee 50%

CHHCOK JIUTEepaTyphbl:

OcCHOBHBIEC HCTOYHUKHU:

buonorus. 10 kiacc : yueOHuK 111 00111€00pa30BaT. OpraHu3anuii : 0a30BbIN

ypoBens / [[1. K. bensies [u ap.] ; moxa pen. . K. bensesa, I'. M. Ipimmmmna. — 8-¢

u3l. — Mockaa : [Ipocsemenue, 2021 — 223 c.

buonorus. 11 knacc : yaueOHuUK 11t 0011e00pa3oBart. opraHu3aiuii : 0a30BbIii

yposens / [[]. K. bensies [u np.] ; mox pen. 1. K. bensesa, I'. M. [IpiMmuna. — 8-

3. — Mockaa : I[Ipocsenienue, 2021 — 223 c.

JlonoTHUTeIbLHAS JTUTEpaTypa:

Jlanuukas, T. B. buonorus. Tects! : yueOHOe mocoOue Aiisi CpeTHETO
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