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1. BBEJAEHHUE

MeTtoauueckie peKOMEHJAINH MTpeIHa3HaYeHbI ISl 00Y4aIOIIKXCs KOJUIEIKa, N3YyUaloluX
yuebnyro mucruiumnay OJ1.13 buonorus

Metoauyeckiue pEeKOMEHJAIMU  BKJIIOYAIOT B ce0s y4yeOHYIO 1ieflb, IepeueHb
00pa3oBaresbHbIX pe3ynbTaToB, 3asBiaeHHbIX B0 PI'OC CIIO, 3amaun, 00ecrneueHHOCTh 3aHATHS,
KpaTKHe TeOpeTUYeCKHe U yueOHO-METOIMYECKUE MaTepUasbl IO TeMe, BOIIPOCHI JJIsl 3aKPeIICHUs
TEOPETUYECKOr0 MaTepuaia, 3aJaHusl Uil MPAKTUYECKOW paboThl M HMHCTPYKIHUIO IO €€
BBIMIOJTHEHUIO, METOJUKY aHalMu3a MOJyYEHHBIX pe3ylbTaTOB, MOPSAIOK U oOpasel oTdyera o
Ipo/IeTIaHHOM paboTe.

VY4eOHble MaTepUaibl K KaXJA0My U3 3aHATUN BKIIOYAIOT KOHTPOJbHBIE BOMPOCHI, 3a/1aHUS.
[TocoOue comepKUT TakKe CIUCOK PEKOMEHIyeMOU JIUTepaTypbl — OCHOBHOM, JIOMOJHUTEIBHON U
CIPABOYHOM, KOTOpas MOXET HCIOIb30BaThCsl OOYUYAIOUIUMUCS HE TOJBKO IMPH MOATOTOBKE K
MPAKTUYECKUM 3aHITHSIM, HO U TP HAIMCAHUH pedepaTos.

1. IlepeyeHb NpPAKTHYECKHUX 3aAHATHH

Ne pazngena, TemMbl ‘ TeMbl NpaKTHYECKUX 3aHATHI KoJj-Bo yacoB

Paznen 1. Knetka — cTtpykTypHO-(YHKIIMOHANIbHAS €IMHULIA )KUBOTO
Tema 1.2. Jlabopatopnast pabora Ne 1 CTtpoeHue KIeTKu.
CrpyKTypHO-
(GyHKIIMOHAIbHAs 2
OpraHu3aIys KJIETOK.
Tema 1.3. CtpykTypHO- [13 Ne 1 Pemenue 3a1a4 o MOJICKYJISIPHON 2
dbyHKIMOHaIbHBIE (AaKTOpHl | OUONIOrHH
HACJICACTBCHHOCTH
Tema 1.5. XKuznennsii nukn | [13 Ne 2 CpaBHUTEIBHBIN aHAIW3 MUTO3a U
KJIeTKH. MuTo3. Meiio3 Melo3a. 2

Pazgen 2. Ctpoenue u pyHKIMM opranuzma

Tewma 2.3. [13Ne 3 Pa3mHOXKeHHUE U pa3BUTHE OPTaHU3MOB.
OHTOreHe3 pacTeHUH, 2
JKUBOTHBIX U YEJIOBEKa

Tema 2.4. 3akonomeproctu | [13 Ne 4 CocraBnenue npocTeimux cxem

HaCJIEeI0BAHMS MOHOTHOPUAHOTO U IUTHOPUIAHOTO 2
CKpelBaHMs

Tema 2.6. 3akonomepHoct | I13 Ne 5 BrisiBinenue MytareHoB B

WU3MEHUYUBOCTH OKpY’Karollel cpejie 1 KOCBEHHas OLEHKa UX 2

BO3MOJXHOTI'O BJIIMAHUSA HA OPTaHHU3M

Pasnen 3. Teopus sBosronu

Tewma 3.1. Uctopus [13Ne 6 IlpucmocobieHre OpraHu3MOB K 2
HBOJIFOLIMOHHOTO YYEHHUSI. pas3HbIM cpesiaM 0OUTaHUs
MukposBoaronus I13 Ne 7 CpaBHUTENbHAS] XapaKTEPUCTUKA 2

HaHpaBﬂeHI/Iﬁ OBOJOIMH

Tema 3.2. MakposBomonusi. | [13Ne 8 Ananu3 rumoTe3 BO3SHUKHOBEHUS
Bo3HUKHOBEHHE U pa3BUTHE | KU3HU HA 3eMIIE

KU3HU Ha 3emiie 2
Tema 3.3. IIpoucxoxenue [13Ne 9 Amnanu3 cX0/CcTBa U OTJIMYHUS YEIIOBEKA

YyeJI0BEeKa — aHTPOIIOTEeHE3 OT KUBOTHBIX 2

Pasnen 4. Dkonorust

Tema 4.2. [omymnsiuus, [13Ne10 CocraBneHue cxeM mepeiaun BEIecTB
C000I11eCTBA, SKOCUCTEMBI Y SHEPI'HH M0 LIETSIM MUTaHUsI. 2
Tema 4.3. buocdepa - [13Ne11 CocTaBneHne KpyroBopoTa BELIECTB U

r1100abHast SKOJIOTUYECKasl | MPEeBpalleHHe SHEPTUU B DKOCHCTEMAX. 2




Ne paznena, TeMbl \ TeMbl NpaKTHYECKUX 3aHATHI KoJ1-Bo yacoB

CHUCTEMA

Tema 4.4. Bausaaue [13Ne12 OTX0/161 MPOU3BO/ICTBA

AHTPOIIOTEHHBIX (DaKTOPOB

Ha Omocdepy 2
Tema 4.5. Bnusinue JlaGopatopHas pabota Ne2 «YMcTBeHHas

COLIMAIBHO-9KOJIOTUYECKUX | paboTOCTIOCOOHOCTHY
(dakTOpoB Ha 370POBHE
YeJI0BEKa 2

[TpodeccrnonanbHO-OpHEHTUPOBAHHOE COCPkKAHKE (COIEPKaHNE TIPUKIIATTHOTO MO/TYJIS)
Pa3zen 5. buonorus B )Xu3HU

Tema 5.1. buorexnonoruu B | [I3Ne 13 Keticel Ha ananu3 uahopmamuu o
AKHU3HU KaXKI0Tro HaY4HbIX JOCTHKEHHSIX B 00J1aCTH
TE€HETHYECKUX TEXHOJOTHH, KIICTOYHOM
WH)KEHEPUH, MUIIEBbIX OMOTEXHOIOTHH.

2

Tema 5.2.1. buotexnonorun | [I3Ne 14 Keiicel Ha aHanu3 uHGOpMAIUH 0
B IIPOMBIIIIJICHHOCTH Pa3sBUTHU IPOMBIIIICHHON OMOTEXHOJIOTUH. 2
Bcero 32

2. METOANYECKHUE PEKOMEHJIAIINUA 11O IPAKTUYECKUM 3AHATUAM
JJABOPATOPHAS PABOTA Ne 1
Tema: CTpoeHue KJIETKH.
Heab: 06001IUTH 3HAHUS O CTPOSHUU U (PYHKIIMU KIIETOK.
IIpenmer padoThl: 3aKpeIuIeHNE paHEe U3YYEHHOT0 MaTepuaiia o reme: «CTpoeHue KIETKI»
Conepxxanue padoTbi: 0000IIUTH 3HAHUS O CTPOCHUH U (YHKIUSAX KIIETOUHBIX CTPYKTYP;
@opMa opraHu3anMu 3aHATUS: UHIUBUIyaIbHAS
®opMa 0THYETHOCTH 10 3aHSITHIO. BHINIOJHEHHbBIE PUCYHKH U 3all0JTHEHHAs Ta0JIUIIa.
Bpemst Ha BbInoJIHeHHe padoThi: 90 MUHYT.
O0opynoBanne, TeXHHYECKHE CPeICTBA U HHCTPYMEHTBI:
1. VwueOuuk, TeTpaap pydka, KapaHall.
3ananue:
1. PaccMoTpuTe MO MUKPOCKOIIOM MUKPOTIPENapaThl paCTUTEIbHBIX U )KUBOTHBIX KJIETOK.
2. 3apucyiTe 1o OJIHOM paCTUTENHHOUN U KUBOTHOM KieTke. [loanuimTe nx OCHOBHBIE YacCTH,
BUJIUMBIE€ B MUKPOCKOII.
3. CpaBHHUTE CTPOCHHE PACTUTEIHHON U )KMBOTHOM KIIETOK.

IlpusHaku Kuerku pacrenui Ki1eTKku sKMBOTHBIX

Snpo

Xpomocoma

Pubocoma

MuToXOH1pun

Kommnexc I'onbmxn

OIIC

I{enTprosib

XJI0pOIIacThI

JletikommacTel

XPpOMOMILIACTBI

JInzocomel

Knerounas o6oouka

Bakyoiun




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



3. Uem paznuyaroTcst 3TH KIETKU?
4. YeM 00BACHUTD, UTO, OyIy4d YCTPOECHHBIMHU 110 €AMHOMY IUIaHY, KJIETKH BeCbMa
pa3sHo00Opa3HbI 0 GopMe U pazMepam
PexomeHaauuu 10 BBINOJHEHUIO:
1. BHuMarenabHO MPOUYUTANTE TEKCT ydeOHUKA.
2. 3amoiaHuTe TabIUIly
3. B konie pa®oTsl caenaiite BEIBO, OTBETHTE HA BPIPOCHL.

IMPAKTUYECKOE 3AHATHUE Ne 1
Tema: Pemienue 3aga4 mo Mos1eKyJ/JIsipHOi OHOJIOTHH
Hean: Mcnone3ys Teoperndyeckue 3HaHusA 110 TeMe «buocunTes Oenka», oTpaboTaTh yMeHHE
00y4aroIuxcs pemars 3a{a4l 110 MOJIEKYJIIPHOI F'eHETHUKE.

OobopynoBanue:
1. y4eGHmK
2. TeTpajp,
3. ycioBus 3a/1a4,
4. pyuka
3ananue:

1. OTBeTHTH HA BONPOCHI:

1. CKoJIbKO HYKJIEOTHIOB BXOJUT B KOJIOH?

2. CKOJIbKO HYKJIEOTH/I0B BXOJIUT B TPUILIET?

3. CKOJIBKO BHJIOB aMUHOKHCIIOT IPUHUMAET y4acTUe B CHHTe3e Oerka?

4. Yro sBisieTcss MOHOMEPOM HYKJIEMHOBOM KUCIIOTHI?

5. W3 kakux 3-X 4acTeil COCTOUT HYKJICOTH 1?

6. CKOJIbKO BUI0B HYKJIEOTUAO0B BX0IUT B coctaB JIHK?

7.CKOJIbKO BUIOB HYKJICOTUIOB BXOUT B coctaB PHK?

8. Kakue Buasl PHK BeI 3HaeTe?

9. B kaKkoii 4acTH KJIETKU IPOUCXOIUT CHHTE3 Oenka?

10. Kakoro azotucroro ocHoBaHus HeT B Mosiekyne JJHK?

11. Kakoro azotucroro ocHoBaHus HeT B MoJiekysie PHK?

12. Yto siBnsieTcss MOHOMepaMu OeJIKoB?

13. Kak Ha3bIBaeTCsI MOCIIEI0OBATEIbHOCTH MOHOMEPOB Oerka’?

14. Kak otnnuarorcs no xumuaeckomy cocrasy JJHK n PHK?

15. Kakyro PHK MokHO Ha3BaTh MaTpuyHOn?

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

17. Kak Ha3pIBaercs npouecc nepenucbiBanusg uHpopmanuu ¢ JIHK na PHK?

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

19. Cxonbko BugoB T-PHK?

20. B kaxo#i 4acTH KJIETKH MPOUCXOAUT TPAHCKPHUIILUSA?

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

1. B monexyne JIHK oGHnapyxxeHo 880 ryaHMIMIOBBIX HYKJIEOTHUIOB, KOTOPBIE COCTaBIISIFOT
22% ot ob1ero yncia HykiaeotuaoB B 3toit JTHK.

Onpenenure:

a) CKOJIBKO JIpYT'HX HyKji1eoTH10B B aToi JJHK?

0) KakoBa JyTHA TOTO (pparmenrta’?

2. B monekyne Oenka uHCynuHa 51 aMMHOKHCIOTHBIM OCTaTOK, a JJIMHA OJHOTO HYKJIEOTHAA
0,34 am. Cxompko HykneotuaoB Haxomutcs B JIHK, xomupyromeii 6enmox? KakoBa miwHa 3TOM
monexyisl JTHK?

4. lana nenouka Monekyisl JIHK, mocTpouTs BTOpYO, KOMILIEMEHTAPHYIO

AANTITTAINI



5. Haiinute ommbky B monexyne PHK

A-A-T-T'-II-II-T-A-T-1]

6. Kakumu mocnenoBarensHOCTIMU — HykieotunoB U-PHK, komupyrorcs — cnemyromue
M0CJIEIOBATEIbHOCTH aMUHOKHUCIIOT Oerka:

deH-mpo-mpo-cep

®opma OpraHu3aluy 3aHATHA: UHOUBUOYATIbHAS

®opma 0TYETHOCTH MO 3AHATHIO: TICbMEHHBIE OTBETHI HA BOIPOCHI

Yci0BuS BbINOJIHEHUS 32/IaHUS

1. Mecto (BpeMs1) BHIOJTHEHUS 33aHNs:_3a/1aHUE BBIMOIHIETCS HA 3aHATHE B ayJTUTOPHOE BpEeMsI
2. MakcruMaabHOE BpeMsl BBITTOJIHEHUS 3a/IaHUs: 90 MUH.

3. Bbl MOXeTe BOCII0JIb30BaThCSI_y4€OHUKOM, KOHCIIEKTOM JIEKIIUHN

IMPAKTUYECKOE 3AHATHUE Ne 2
Tema: CpaBHUTe/ILHBIH aHAJIU3 MUTO3a U Meiio3a.

Ieab: cpaBHUTH MPOLIECCHI MUTO3a U MEWO03a
O0opynoBanue: marepuai yueOHMKa, Ta0auibl «Murto3. Meitos»

3ananue
1. CpaBHure mporeccbl MUTO3a U MeH03a, 3al0JTHUB TA0JIHILY.

IIpu3HaKku 1J1 CpaBHEHUS Muro3 Meiio3

1.IIponecce B mHTEpdaze

2. Yucno aeixeHuit

3. ®a3bl AeeHus

4. Kpoccunrosep

5. Yucno nouepHux KIEeTOK




6. XpOMOCOMHBIN HAOOp JOUYEPHUX
KIJIETOK

7. KomnuectBo JIHK B nouepaux
KJIETKaX

8. s kakux KJIETOK Opranu3Ma
XapaKTEpHO JEICHUE

9. PacnipocTpaHeHHOCTb cpeau
OpraHu3MOB

2. BeimonHHTE TECTOBOE 33/1aHKE (BAPUAHT CIIPOCUTH Y MPEIO1aBaTEsl)
1 BAPUAHT

[Ipu BemonHenuu 3aganuii Al-Al2 W3 TpPEANIOKEHHBIX BAPHMAHTOB OTBETOB BBIOEPHUTE
I BepHBIH.

Al. B pe3ynbTate MUTO3a U3 OAHOW JUIIJIOMIHOM KJIETKH IOTY4YaeTCs:
1) ABe ¢ qUIUIOMAHBIM HA0OPOM XPOMOCOM 3) YETHIPE € IallJIONIHBIM HA0OPOM XPOMOCOM
2) 4eThIpe ¢ AUIUIOUTHBIM HAOOPOM XpOMOCOM 4) IBE C TaIIOUIHBIM HA0OPOM XPOMOCOM

A2. HenoaBMKHBIE MOJOBBIE KJIETKH, OOraThle 3allaCHBIMH ITUTATEIbHBIMU BEILIECTBAMMU:
1) cnopsl 2) sfinekyeTku 3) cnepMaTto30uabl 4) ciepMuu

A3. B pe3ynbrare Meiio3a U3 0JJHOW JUILIONIHOMN KJIETKH I1OTY4aeTCs:
1) nBe ¢ TUIUIONIHBIM HAOOPOM XPOMOCOM 2) YETBIPE C TUIUIOMIHBIM HAOOPOM XpPOMOCOM
3) deThIpe C rariouJHBIM HAOOPOM XpOMOCOM 4) JIBE € raryIoNIHBIM HA0OPOM XPOMOCOM

A4. B mporecce MUTOTHYECKOTO JeNeHHs, (GOPMHUPOBAHUE SKBATOPHAIBHOU IJIOCKOCTH
MPOUCXOAUT B

1) Anadasze 2) Tenodase 3) [Ipodaze 4) Meradaze

AS. Konbloranus 1 KpOCCUHTOBED B KJIETKAX )KMBOTHBIX IIPOUCXOSIT;
1)B mporiecce MuTO3a 2) B Ipoliecce Meio3a

A6. ITpu MuTO3€ IETeHNE IUTOIIa3Mbl KJIETKH IPOUCXOIUT B:
l)unrtepdaze 2)npodaze 3)meradase 4)renodasze

A7. He aBistercda cragneil MUTO3a:
l)anadasza 2) tenodasa 3)xonproraius 4) metadasza

AS8. Ilepnoa mOArOTOBKY KIETKHU K JEIEHUIO HA3bIBACTCS:
1) Anadaza 2) Uarepdaza 3) Tenodaza 4) Meradaza

A9. CecTpuHCKHE XpOMATH/IBI HAYMHAOT PACXOAUTHCS K ITOTFOCAM KJIICTKH B CTaIHH:
1) mpodasst 2) metadassr 3) anadassl 4) uHTepDHaszbl

A10. B xaxoii ¢a3ze Kxu3HEHHOT0 IIMKJIa IporcXoauT camoyasoenue JJHK:
1) uarepdaze 2) mpodase 3) tenodasze 4) anadasze

All. J)KusHeHHbIH HUKI KJIETKH DTO:



1) )KU3Hb KJIETKM B NEPHOJ €€ JIeJeHUs 2) KU3Hb KIETKU OT ACJICHHUS A0 CJIEIYIOLIEro

JICTICHUS WM 10 CMEPTH

3) )KM3HB KJIETKH B IEPUOJ MUTO3a 4) )KU3Hb KJIETKU B TIEPHO UHTEP(Da3bI

A12 . JIBoiiHO¥ HAOOp XPOMOCOM:

1) munionaHbIN 2) TaIUIOUIHBIA 3) TOMO3UTOTHBIN 4) FeTEPO3UTOTHBII

B 3amanum Bl. VYcranoBure cooTBeTcTBHE MEXIy Ga3ol MHTO3a C TIPOILECCAMH,

POUCXOIAIINMU B KaXKI0HU (aze

®daza MuTO3a [Ipoueccol

A) UnTepdaza 1) OOpa3zoBaHHe XpPOMOCOM C JBYMS

B) Ilpodaza XpOMaTuaMHu, paspylieHue AIEPHON

B) Meradaza 000J109KH.

I') Anagaza

) Tenodaza 2) PazneneHue XpoMaTua U pacx0kKJICHHE X
K IIOJII0caM BJOJb BOJOKOH BEpeTeHa
JIEICHUS
3) Vumoenme JIHK B sape pensmerics
KIICTKA
4)  OOpa3oBanue BepeTeHa  JEJICHMUS,
YKOpOYEHHE XpOMOcOM, (HOpMUPOBAHHE
AKBAaTOPHUAJIBbHOMN INTACTUHKH
5) HcuesHoBeHwe BepeTeHa  JCJICHMUS,
JIeJICHUEe IUTOIIa3Mbl, 00pa3oBaHUE HOBBIX
KJIETOYHBIX MEMOpaH

2 BAPUAHT

Ilpu eévinonnenuu 3a0anuit AI1-A12 u3 npeonorxceHHbIX 6apUAHMOE OMEENIO6 8blOepume

1 gepnuuit.

Al. ®aza xu3HU KIJIICTKH, B TCUCHUC KOTOpOﬁ MNPpOUCXOAUT TIOATOTOBKA K [JCJICHUIO,

UMEHYEeTCS:

1) npodasoii 2) tenodazoit 3) anadasoii 4) uarepdaszoi

A2. TlepekpécT XpOMOCOM IPOUCXOAUT B MIPOLIECCE:
1) muTo3a 2) meiioza 3) pernmukauuu J{HK 4) Tpanckpunimu

A3. B pe3ynbTaTe Meio3a KOJIMIYEeCTBO XPOMOCOM B 00OPa30BaBIINXCS Sapax:
1) ynBanBaeTcs 2) yMEHbIIAETCS BABOE 3) OCTAaeTCs MPEKHUM 4) yTpanBaeTcs

A4. KneTouHbIM IUKIIOM Ha3bIBAETCS MEPUO;

1 )>ku3HU KIETKU B TeueHne naTepdassl 2)oT mpodassl 10 Tenodassl
3)nenenus KIeTKU 4)0T BOSHUKHOBEHHUS KJIETKHU J0 €€ JIeICHUS U CMEPTH

10




AS5. Kakue ki1eTkn 00pa3yroTcsi B pe3yabTaTe MUTO3a?
1)2 ramnougHbie KiIeTku 3) 4 IUIUIOMAHBIC KIETKH 2) 4 TraryloMJHble KIeTKu 4) 2
IUAIUIOUIHBIE KIETKH

A6. IIpu MuTO3€ N€sIeHNE UTOIIa3Mbl IPOUCXOUT B:
1) uarepdaze 2) npodaze 3) meradaze 4) Tenodase

A7. Penynnukanust mosiekynsl JJHK nmpoucxoaut B
1) [Ipecunternueckuii nepuoa 2) Cunrernyeckuii nepuon 3) IlocrcuTeTHUeCKUit Nepro

AS8. OnuHapHbBIi HA00P XPOMOCOM:
1) munionaHbIN 2) TalUIOUIHBIN 3) TOMO3UTOTHBIN 4) FeTEPO3UTOTHBII

A9. K coOCTBEHHO MUTO3y HE OTHOCHTCS TPOIIECC:
1)obpazoBanus BepereHa aenenus 2)cunresa JHK u 6enkos
3)ucue3HOBEeHHUS A/IepHON MeMOpaHbl 4)pacx0XkKICHU XPOMOCOM

A10. ITonBu>KHBIE MOJIOBBIE KJIETKU, HE UMEIOIIIME 3a1aca MUTATEIbHBIX BEIIECTB:
1) criopsl 2) sifliekIeTKA 3) CriepMaTo30u bl 4) ClIEpMUM

All. CecTpuHCKHE XpOMaTHAbl HAUNHAIOT PACXOIUTHCS K IOJI0CAM KJIIETKU B CTAIUU:
1) mpodassl 2) meradassl 3) anadassl 4) uHTEpPa3bl

Al2. B mporecce MUTOTHYECKOTO JeJIeHUs,, (OPMHUPOBAHUE SKBATOPUATBHOM IIOCKOCTH
MIPOUCXOIHT B
1) Anadase 2) Tenodase 3) [Ipodaze 4) Meradaze

B 3a0anuu Bl. Ycmanosume coomeemcmeue medxncoy gazoii meiioza ¢ npouyeccamu
RPOUCXOOAMUMU 8 KAXHCOOUL (ha3ze

®A3A MEMO3A [TPOLIECCHI

A) IIpocdaza | 1) Pa3menenume  xpomatua M HX

b) Meradasza I- Anadaza [ nepeMelIeHHe K MOoJIcam

B) Tenoda3za I 2) [MonapHoe pa3meleHue U Mocaeayromiee

I') IIpodaza II — Metadasza II pasielneHue TOMOJOTMYHBIX  XPOMOCOM,

1) Anacdaza II PacXOoKIEHUE UX K IOJIFOCaM

E) Tenocdaza 11 3) [Tonapnoe pacnpeneneHue
rOMOJIOTUYHBIX ~ XpomocoM. [lepekpect
xpomocoM.  OOMEH  TOMOJIOTUYHBIMU
y4acTKaMu

4) OGpa3oBaHNe HOBBIX SAEPHBIX MEMOpaH
U sJIep C TaruIOuIHBIM HAOOPOM XPOMOCOM.
Jlenenne nuToruia3Mel ¢ obpasoBanue 4-x
KJIETOK.

5) OoO0pazoBaHue KJIETOK, HMEIOIIUX
rarIOUIHBIA HA0OpP YIBOCHHBIX XPOMOCOM
6) Pacronoxxenne xpoMocoM 00erx KIETOK
B DKBAaTOPHAIHHBIX TUIOCKOCTSIX

3. CnenaiiTe BBIBOJ 11O paboTe.
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®opMa OpraHu3aluuM 3aHATHS: UHOUBUOYANbHAS
®opMa 0TYETHOCTH 10 3AHATHIO: IMCbMEHHBIE OTBETHI Ha BOIPOCHI

YcjoBUA BLINOJHEHUSA 321aHUA
1. MecTto (BpeMsl) BBIMOTHCHHMS 3a/IaHUsI:_3aIaHUE BBIOJHACTCS HA 3aHATHE B ayJIMTOPHOE BpEMs
2. MakcuManabHOE BpeMsl BBITIOJIHEHUS 3aJaHUS: 90 MUH.

OTBeTHI HA TECT

1 BapuaHT 2 BapuaHT
OTBeTHI Al.l A2.2...... A3.3 OTBeThI
Ad4. . ... AS52...... A64....... A73...A Al4...A22...... A32...... Ad4. ... A54....A64
8.2 WAT72.....A8.2...A9.2
A9.3....A10.1....A11.2....A12.1 Al10.3...A11.3....A124
OtBeTnl Ha 3a1anue Bl. OTtBeThI K 3aganuio Bl.
A -3 A-3
b-1 B-2
B-4 B-5
Ir-2 I'-6
-5 -1
E-4

MNPAKTUYECKOE 3AHSITHE Ne 3
Tema: PazMmHOKeHHEe U Pa3BUTHE OPTAaHU3MOB.
[leab: CdopmupoBaTh MOHATHS O CHOCO0AaX pPa3MHOXKEHUS W HWHAMBUAYaTbHOM Pa3BUTUHU
OpraHU3MOB.
Oo0opynoBaHue: yueOHUK, TETPAb, YCIOBUS 3a/1a4, pyUKa.
®opma opraHu3anmu 3aHaTus: [ pynmnosas, UHAUBUYaJIbHAS
®DopmMa 0TUYETHOCTH M0 3AHATHIO. 3aMOJIHEHHBIC TaOIUIIBI NoNe 1,2
1. [aiite xapaKTepUCTHKY OMOIOTUYECKOTO MPOIIeCcca pa3MHOKEHHS, 3am0IHUB Ta0uiry No 1
«Pa3MHOXKEHHE OPTaHU3MOBY:

Buabl pasMHOKeHUsA Yuyacruuku | U3mMenenust | YciaoBus Ipumepsl
NPOTEKAHUSA | NPOSIBJICHUS
becnonoe IIpocroe nenenue
pasmnoxcenue | CriopoobpazoBaHue
BereratuBHoe
Pa3MHOKEHHE
IToukoBanue
Ilonogoe pazmnoscenue
Ilapmenozenes

2. JlaiiTe XapakTepUCTUKY OMOJIOrMYECKOro Mpoliecca pa3BUTHs OPraHU3MOB, 3aI0JTHUTE
tabsuny Ne 2 «Pa3Butre opraHu3sMoBy:

buoJsiornyeckuii npouecc N3menenus

Omanwt Imopuozenesa JpoGnenue 3uroTsl

biacryia

I'acTpyna

Heiipyna

Buowt nocmymoépuonanvnozo [Ipsimoe pa3Butue

pazeumus (IMpuBenuTe IPUMEPHI)

Henpsimoe pa3Butue

(pa3Butue ¢
IIPEBPALLICHUSIMHU )
[IpuBennTe mpumepsl
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BbIBOI:
Yci1oBYSI BLINOJHEHUS 3aXaAHUS

1. Mecro (BpeMsi) BBITTOJIHCHUS 33/JaHUS : 33IaHHUC BBITIOTHICTCS HA 3aHATHE B ayTUTOPHOE BPEMsI
2. MakcuMajbHOE BpeMsl BBITOJTHCHHUS 3aIaHU: 90 MUH.
3. Bel MOXeTe BOCHOJIb30BaThC YUEOHUKOM, KOHCIIEKTOM JIEKIIUH

HNPAKTUYECKOE 3AHATHUE Ne 4
Tema: CocTraBjieHHe NPOCTEHIIUX CXeM MOHOTHOPHUIHOTO U JMTUOPHUIHOIO CKPeIMBAHUS
Hesn: HayuuThcst COCTaBIATH MPOCTEHIINE CXEMBI MOHO- M JAWTHOPHIHOIO CKpEIIMBAaHUS Ha
OCHOBE IIPEIIIOKEHHBIX TAHHBIX.

Bapuant 1.
3AJJAHME: pemure 3anauy
TeMHOro MOXHAaTOro KpoJIMKa CKpECTWIM C OenbIM IIagkuM. B mepBoM IoOkoJeHHH Bce ocodu
ObLIM TEMHBIMM MOXHATbIMH. BO BTOpPOM NIOKOJEHMM IPOM3OLUIO PACUICIUIEHUE: TEMHbIE
MOXHaTble, TEMHbIE IJIaJkue, Oeible MOXHaTble, Oenble riaakue (6%). Omnpenenure reHOTUIIBI
poxauTenei U MOTOMKOB. Ompenennute NPOLEHTHOE COOTHOLIEHUE PpaCIICIICHUS NPU3HAKOB BO
BTOPOM IIOKOJIEHUH, €CJIU OesIble II1aJJKue cocTaBUIH 6%.
Xoa padoTsl
1. BcnomhHuTe W 3amuImuTe B TETPaJd YTO Ha3bIBAETCSI MOHOIMOPHUJIHBIM M AUTHOPHIHBIM
CKpPELIMBAaHUEM.
2. 3anuiuTe MEepBHII U BTOPOH 3aKOHBI MeHaens
3. BuaumarensHO npounTaiite 3aganue Bapuanta. Onpenennure Kakoi ajuieidb JOMUHAHTHBIH, a
KaKOM — peliecCUBHbIN, UCX0As U3 (peHoTuma ( BHEHIHUX NMPU3HAKOB) NOTOMKOB MEPBOTo(
F1) u Broporo ( F2) noxonenus.
[IpaBUIBHO 3aIMIIUTE C IOMOLIBIO YCIIOBHBIX 3HAKOB CXEMY AUTHOPHUIHOTO CKPELIMBaHUM.
5. VYKaxuTe 3aKOHOMEPHOCTb pAacCILEIUIEHHs] NPU3HAKOB B IEPBOM M BTOPOM IOKOJIEHUU
ruOpUI0B 10 PEHOTUIY U 110 T€HOTHUILY , IOANKCAB O] POJUTENSAMH , IOTOMKAaMH TaMEeThI,
TCHOTHIT U (PEHOTHII
6. Cnenaiite BbIBOA O 3aKOHOMEPHOCTH HAcjeIOBaHMs IPU3HAKOB pPOJUTETEH NOTOMKaMH
MepBoro U BToporo nokosneHui.(cornacuo I u Il 3akonam Men- nens)

&

Bapuant 2.
Heab: HayuuThcs cOCTaBIATh MPOCTEHUIINE CXEMbl MOHO- M JAUTMOPUIHOTO CKpEIIMBaHMS Ha
OCHOBE IIPEVIOKEHHBIX TaHHBIX.
3AIAHHME: pemute 3a1auy
Ckpectunu cuHero nomnyraiidurka (AABB) ¢ xentbiM (aaBB). [Totomku B iepBOM MOKOJIEHUU OBLITH
BCE 3€JeHBIMU. BO BTOpOM MOKOJEHMM MPOU3OILIO paclIEIUIEHHE MOMYraluyuKOB Ha 3€JIEHBIX,
KENThIX, CHHUX U ojxHoro Oemoro. OmnpenenuTe TEeHOTUIBI pPOAUTENEH U  MOTOMKOB.
Omnpenenure COOTHOLIEHHE PACILEIUIEHUs IPU3HAKOB BO BTOPOM MTOKOJIEHUH MO (PEHOTHUITY.
Xox padoTsl
1. BcrnomHuTe M 3anmuIIMTE B TE€TPaad, YTO HA3bIBA€TCS MOHOTHOPUIHBIM U JTUTHOPUIHBIM
CKPEINBAHNUEM.
2. 3anummTe MEepBBIA U TPETUH 3aKOHBI MeHest
3. BuxumarenbHO npounTaiite 3aganue BapuanTa. Onpenenure Kakoil ajaienb JOMUHAHTHBIN, a
KaKoW — peLieCCUBHBIN, UcXoas U3 (eHoTuna (BHEUTHUX MPU3HAKOB) MOTOMKOB MEPBOTO(
F1) u Broporo ( F2) moxonenus. Ilomymaiite, B KakoMm cCiy4ae IOJy4yaeTcs 3eJeHas
OKpacka.
4. TIPABUWJIBHO 3anummTe C TOMOIIBIO YCJIOBHBIX 3HAaKOB CXEeMy JUTHOPHIHOTO
CKpELIMBAaHNM.
5. VKaxuTe 3aKOHOMEPHOCTb PpACIIEIUIEHUS MPU3HAKOB B IIEPBOM M BTOPOM IOKOJEHHHU
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rUOpUA0B 1O (PEHOTUTY U MO T€HOTHUITY, MOAMKCAB MO POJUTEISIMA MTOTOMKAMH TaMEThI,
reHotun u GpeHoTurn(pacyepTuTh pemeTky [leHnera)

6. CrnenaiiTe BBIBOJ O 3aKOHOMEPHOCTH HACIEIOBAaHUS NPU3HAKOB POJUTENICH MOTOMKAMU
epBOro u Broporo mokosienuii (cornacuHo I u 11l 3akonam Menzaens).

BbiBOI

®opma opraHuzanuu 3auaTus: [ pynnosas, HAUBUAYabHAS
®DopmMa 0TUYETHOCTH MO 3aHATHIO: peméHHbIe 3a1aun (NeNe2-9) B muceMeHHO# Gopme.

Yci0BUS BLINOJHEHUS 3aJaHUS

1. Mecto (BpeMSI) BBIINIOJIHCHUA 3aJaHUA. 3aJaHUC BBINOJHACTCS HA 3aHATUC B aYAUTOPHOE BpeMA

2. MakcumansHOoe BPEM: BBIIIOJITHCHUA 3aJaHUs:

90 MUH.

3. Bel MOXeTe BOCHOJIb30BaThC YUEOHUKOM, KOHCIIEKTOM JIEKIIUI

HNPAKTUYECKOE 3AHSATHE Ne 5
Tema «BbIsiBJIeHHMe MYTareHOB B OKPYKal0Ileil cpelie 1 KOCBEHHAsl OLIEeHKA X
BO3MOKHOT0 BJIUSIHUS HA OPTraHU3M»

Leab padoThl: MO3HAKOMUTHCS C BO3MOKHBIMM MCTOUHHKAMH MYTareéHOB B OKpY:Karollen
cpene, OUEHUTb HX BIUAHUM HAa OPraHU3M U COCTABUTb IIPUMEPHBIE PEKOMEHIALMU I10
YMEHBUICHUIO BIIMSIHUSA MyTareHOB HAa OPraHU3M YeJIOBEKA.

3aganue

1. IIpounraiite npemioxkennyo Bam crarbio, 3anonaute Tadbnumy «crounuku
MYTareHoB B OKPYKalOlLlEl CPe/ie U UX BIUSHUE HA OPTaHU3M YEJIOBEKa

Hctounuku u IIPUMCPBI MYTAar¢HOB B CPECAC

Bo3moxkHBIE TTIOCIESACTBUS s OopraHnusma

duznueckue:
1) Papunanms

XUMHYECKHE:
1) Kucnorueie noxmam

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

2. Wcnonb3ys TEKCT, NMpOaHATU3UPYHTE, W CHAEJaliTe BBIBOJ, HACKOJIBKO Cephe3HO Barn
OpraHu3M TMOABEPraeTcs BO3JECUCTBUI0 MYTAar€HOB OKpYXKaroUled cpeiapl M € Y4YeTOM Balleu
POMOCTIOBHOM, clelaiTe MPOTHO3 O TMPOSIBICHUH BO3MOXHBIX 3a0oneBanuii y Bac u Bammx
Oynyumx aereid. CocTaBbTe PEKOMEH/IAIUU 110 YMEHBIIIEHHUIO BO3MOKHOTO BIUSHUS MyTareéHOB Ha
CBOM OpraHu3M.

Teopernyeckue 0CHOBBI.

DKCIEepUMEHTAIbHBIE HUCCIEIOBAHMS, TMPOBEACHHBIE B TEUYEHHE IMIOCIEIHUX TPEX
JECATUIIETUH, IMOKa3ajdd, 4YTO HEMajoe 4ucio (akTopoB 00JIaJaeT MYTareHHOW aKTHUBHOCTBIO.
Mytarensl OOHapyKE€HBI Cpelu JIeKapCTB, KOCMETHYECKUX CpPEICTB, XUMHUYECKHX BEIIECTB,
MMPUMCHACMBIX B CCJIIBCKOM XO35[I\/JICTB€, MPOMBIINIJICHHOCTH; IEPCUCHb UX BCC BPEM MOIIOJIHACTCA.
[Toznakomumcs moapoOHee ¢ HEKOTOPHIMU U3 HUX.

PDuznyecKue MyTareHsbl.

Paouayusa. Ceem, paouogonnvl, paouayus coinya — 3TO BCE PAa3HOBUIHOCTH PaJMAIUH.
EcrectBeHHas panuanusi oOpasyercss KOCMUUECKMMHU Jy4aMH, MaJaollliMy Ha 3eMIII0 U3 KocMoca
U PaJMOAKTUBHBIMU DJIEMEHTaMH, COACPXKALIMMHUCA B 3€MHBIX MOPOJaX M B MHIIE, KOTOPYIO MBI
eauM. [loMHMO pagnoOakTUBHOTO €CTECTBEHHOTO (pOHA CYHIECTBYET M MCKYCCTBEHHAs pajaualus,
BbI3BaHHAs MCIBITAHUEM U HCIOJIb30BAHUEM AaTOMHOTO OpYXHs, aBapuUsMH Ha aTOMHBIX
ANIEKTpOCTaHLUAX (Hampumep, aBapuu Ha YepHoObuibckoil u dykycuma ADC), mpUMEHEHHEM
panuaiyy B MeIMLUHE.

OcoOyto TpeBOTy BBI3BIBACT OOJIYUCHHE, TMOJydyaeMoe JIETYMKAaMU U TacCaXKupamu
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CaMoJIETOB, MpH MoabeMe Ha BeicoTy 10,5 KM, rae skpaHupymolee IeicTBre 3eMHOM aTMochepbl
YacTUYHO ucye3aeT. HarmoHanbHbli KOMUTET 1O PaUAllMOHHON 0€30MacHOCTH YCTaHOBUI HOPMY
1,7 M3B B roj, B KauecTBE BEPXHETO Mpejena s OOBIYHOrO HaceleHHs. JICTUYUKHU W HWIICHBI
SKHMIaXKa, COBEPIIAIOIIME YACThI€ MOJIETHI HA 3TOM BBICOTE, CMOTI'YT PETYJISIPHO HaKaIUIMBaTh 03y
oOiydeHust Oonpine 5 M3B, TO €CTh MAaKCHUMalbHO nomyctumyro ao3y. o3y B 0,5 mM3B B rojg
TONYYAIOT XuUTenn ropono Jlounon, Mocksa, Hero-Mopk, Tokwuo.

Panuanust uaaynupyeT Kak XpoMOCOMHBIE, TaK U T€HHbIE MyTalluu. MyTaliuu BOSHUKAIOT U
B COMAaTUYECKHUX, U B MOJIOBBIX KJeTKaX. [loBbIlIaeTCs 4acToTa pakoBBIX 3a00JI€BaHM CIEAYIOLIET0
TUMA: JEUKEMUS, PaK JICIINX, PAK IIUTOBUIHOM KEJIE3bI, PAK MOJOYHOM >KEJIE3bl U PaK MUILEBOAA.

[To nanubiM MocHIIO «Pagon» MOIIHOCTh SKBHUBAJIEHTHOM J03bl B CHAJBHBIX paiiOHax
ropona Mockssl coctaBiser 0,09 mx3B/u (9 mxP/ugac), nentpanpHas gacth MockBel — 0,108
Mk3B/4 (10,8 mxP/4ac), Ho B koe-rie HabOmomarorcs makcumyMbl 0,202 Mx3B/4 (20,2 mMkP/gac).
OOpatuTe BHUMaHHE — a0OCOJMIOTHO O€30TMacHBIMU IS JIETCH W B3POCHBIX SIBISETCS YPOBEHB
paauarmonHoro ¢ona 0,3 Mx3B/4 (30 mxP/4ac).

Vaempaguonemosoe uznyuenue. Hambonee YacTo BCTpEYAIOIIUECS TE€HETHYECKHE
MOCINIEACTBHS BO3JICHCTBUS YIbTPAa(UONETOBBIX JIydel - 3TO PaKOBbIE OMYXOJH KOXHU. Pak xoxu
yamie BCTPEYaeTcs B pallOHaxX € MOBBIMIEHHOM MHCOJsInMEn. Jloka3aHo, OHAKO, YTO HErPOUJIHbIC
pachl JOCTOBEPHO peke OOJICIOT PAKOM KOXKH, YUEM €BPOIIECOUTHBIE PACHI.

Temnepamypa xak (akTop, HECOMHEHHO, YCHWJIMBACT MYTAllMOHHBIN MPOIECC Y PACTCHHH,
JKUBOTHBIX M YeJoBeka. B mpenmenax rtemmeparyp, MpU KOTOPBIX OOBIYHO >KUBET OPraHU3M,
NOBBILIEHHE TeMIepaTypbl Ha Kaxiaple 10°C mpUBOIUT K MATHUKPATHOMY YBEIMYEHHUIO YACTOTHI
TOUYKOBBIX(TeHHBIX) MyTaluid. OCHOBHBIM 3(()EKTOM TEmIOBOro MIOKa SIBISETCS JeHATyparus
OCIIKOB, YTO MPHUBOJUT K BO3HHKHOBCHHIO JE(PEKTOB Pa3BUTHS YTO, BO3MOXHO, CBSI3aHO C
MOSIBJICHUEM U XPOMOCOMHBIX aHOMAJIUM.

Onekmpomaznumnoe uznyuenue. JIuHUM sneKTponepenay, CWIbHbIE DPaJuONepeaaroline
YCTPOMCTBA CO3/AI0T AIEKTPOMATHUTHOE 10JI€, KOTOPOE B pa3bl MPEBBINIAET JOIYCTUMBINA YPOBEHb.
DNIeKTPUUYECKHE U MarHUTHBIE TIOJISI CHJIBHO BJIMSIFOT HAa COCTOSTHUE BCEX OMOJIOTHYECKUX OOBEKTOB,
NonaJarouIux B 30Hy UX Bo3aeicTBus. Hanpumep, B palioHe neicTBUA 3iieKTprudeckoro mois JI9I1
Yy HACEKOMBIX MPOSBIISIOTCS W3MEHEHHUS B TMOBEICHUU: TaK, y MMUel (UKCHPYETCS IMOBBIIICHHAS
arpeccUBHOCTb, OECIIOKOMCTBO, CHIKEHHE pab0TOCTIOCOOHOCTH U MPOAYKTUBHOCTH, CKIIOHHOCTh K
[OoTepe MAaTOK; y >KYKOB, KOMapoB, 0abo4yek M Jpyrux JIeTAloIMX HACEKOMbIX HaO0IaeTCst
M3MEHEHUE MOBEICHYECKUX PEaKluid, B TOM YHCII€ U3MEHEHHE HaIllpaBJICHUs ABUKEHUS B CTOPOHY
C MEHBIIUM YPOBHEM H3JIY4YCHHsS. Y pacTEHUW pacnpoCTpaHEHbl AaHOMAJIWU Pa3BUTHUS - YACTO
MEHSIOTC (OpPMBI U pa3Mephbl IIBETKOB, JIMCThEB, CTEONEH, MOSBIAIOTCS JIUIIHUE JICTIECTKU.
310pOBBIA YEJIOBEK CTpajaeT OT OTHOCUTEIBHO [JIUTENbHOrO mpedsiBaHuss B mose JIOIL.
KpaTtkoBpemeHHoe oOiydeHHe (MUHYTHI) CIIOCOOHO MPHUBECTH K HETaTHMBHOW PEaKIUH TOJBKO Y
TUTIEPUYYBCTBUTEIIbHBIX JIIOJIEH WM y OOJNBHBIX HEKOTOPHIMU BUJaMU aijieprud. llpu
MPOJOHKUTETFHOM TPEOBIBAaHUH (MECSIIBI - TOJIBI) JIt0JIeH B dJeKTpoMarHuTHOM mose JIDIT moryt
pa3BuBaThbCs 3a00J7€BaHUS TPEUMYIIECTBEHHO CEpPJECYHO-COCYANCTOM W HEPBHOM CHUCTEM
opraHusma Hejoté€na, B mocieaHue rojibl B UKCIE€ OTAANECHHBIX MOCIEACTBUNA YacTO Ha3bIBAKOTCS
OHKOJIOTHYECKHE 3a00JIeBaHUSI.

XuMHYECKHE MyTarcHbl.

Kucnommnwire 0oorcou

B mobom ropome moaum B 000 MOMEHT JKM3HM MOTYT MOABEPTHYTHCS JIEHCTBUIO
MYTareHoB, 4TO CIOCOOCTBYET M TIOSIBJICHUIO MEPTBOPOXKACHHBIX JETEH, YHCIO KOTOPHIX B
TOPOJICKUX MOMYJISIIUSX TOPa3lo BhINIE, YeM B CEIbCKUX. J[muTensHOe BpeMs Bpadu U YMOPUOIIOTH
CUUTAJIA, YTO KUCJIOTHBIE JTOKIU SBISIOTCS (pakTopamu TepatoreHesa ((hakTopaMu BHI3BIBAIOIIUMHU
Mop(dooruuecKue ypoacTBa) i pacTeHUH U TUAPOOMOHTOB. 3a MOCIEIHUE TOABI KHUCIOTHOCTh
noxzaen Bospocia B 40 pa3, a pH cHuzunace 1o 4,1, u maxe, Kak 3TO HE CTPAIIHO, B OTIEJIbHBIX
peruoHax — gm0 2,1, To ecTb Cc Heba JNUIach KUCIOTa. B3ammojeicTBHE aTMOC(EpHBIX
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3arpsA3HUTENIEM M KUCIOTHBIX JOKIEH IIPUBEIO K Ppa3BUTUIO Yy JIOJEH, IOABEPIIINXCSA HUX
BO3JICUCTBHIO, ((HOPO30B JIETKHX.

B HekoTopbIX paiioHax Npou301LI0 O0JIbICEHUE AeTel 2-4 JeT, U 4TO CTPAaHHO, B OCHOBHOM
CTpajiajy roixyooriasple ¥ CBETJIOBOJIOCHIE A€TH. DTO FOBOPUT O TOM, YTO M€HOTHIIBI TAaKUX JeTel
OKa3aJINCh HanboJsiee BOCHIPUUMYMBBIMH K JIEHCTBHIO MOIU(HUIIMPOBAHHBIX KUCIOTHBIMH JOXKISIMHU
XUMHUYECKHUX 3arpsA3HUTENICH, WM, BOZMOXKHO, Y OTUX JETEH aKTHBUPOBAJINCH PAHEE MOJIYABIINE
TEHBI.

Mymazenvt npouze00cmeeHHOU Cpeobl.

XUMUYEeCKHE BeIeCTBA Ha IPOM3BOJACTBE COCTABISIOT Hambojee OOIIMPHYIO TPYHIy
AHTPONIOTEHHBIX (AKTOPOB BHEIIHEW cpeabl. Hamboublliee YMCIO HCCIEIOBAaHUN MYTareHHOMN
AKTUBHOCTH BEILECTB B KJIETKaxX 4eJOBeKa MPOBEACHO AJISi CHHTETUYECKUX MaTepHalioB U CoJiei
TSDKEJIBIX METAJUIOB (CBMHLIA, LIMHKA, KaJAMMSL, PTYTH, XpOMa, HUKEJIS, MbIILIbsAKA, Mean). MyTareHsl
MIPOM3BOJICTBEHHOTO OKPYXXEHHUS MOTYT IONaJaTh B OPraHW3M Pa3HbIMHU MYTSMHU: 4Yepe3 JIeTKue,
KOXY, IUILEBAPUTENBHBIN TpakT. Cie10BaTENbHO, 1032 0Jy4aeMOr0 BEILIECTBA 3aBUCUT HE TOJIBKO
OT KOHIICHTpAI[MH €ro B BO3JyXe WM Ha pabodyeM MecTe, HO M OT COOJIOJCHUS MpaBWJI JIUYHOU
TUTHCHBI.

HaubGonbiiee BHMMaHHWE TPHUBICKIM CHUHTETHYECKHE COCAMHEHUS (BUHUIIXJIIOPUI,
XJIOPOIPEH, SMUXJIOPTUIPUH, STOKCUIHBIE CMOJIBI U CTUPOJI), 1151 KOTOPBIX BBISIBIIEHA CIOCOOHOCTh
WHAYIUPOBAThH XPOMOCOMHBIE abeppaluu (MepecTpoKi) B COMaTHUYECKHUX KJIETKaxX (KJIETKax Teja)
YenoBeKka. B yCIIOBHSX XHMHYECKHX NPOHM3BOJACTB y PA0OUYMX YBEIWYEH TEMIT MYTHPOBAHMS.
OTtaenpHbIE MCCIEAOBATEIN B PAa30BbIX aHANU3aX OOHAPYXKWIM, YTO Ja’Ke HUCIIOJIIb30BAHHUE SIKOOBI
Oe3omacHOro OeH3WHa, ¢ TOMOIIBI0 KOTOPOTO paboune OTMBIBAIM PYKH U JIETAIM TPUBEIO K
MOSIBJICHUIO XPOMOCOMHBIX abeppanuii B auMdonutax nepudepuieckoil KpoBu.

Ha npennpustusx, cBs3aHHBIX C IPOU3BOJICTBOM PE3MHOBBIX U3JEIUNA U JIAKOKPACOYHBIX
MaTepuaioB oOOHapykeHa Ooyiee BBICOKas dYacToTa 3a00JieBaHUN paKOM MOYEBOTO MY3BIPS.
Oxkazanoce, 4yTo 3Ta (hopMa paka CBsi3aHa ¢ MyTalMsIMH B JOKyce N-amermirpanchepassl IeUeHH,
dbepmeHTa, moj| 1eHCTBUEM KOTOPOr0 KCEHOOUOTHKH alleTUIIMPYIOTCS U BBIBOAATCSA U3 OpraHU3Ma.
Pak pa3BuBaiicsi y MyTaHTOB, C 3aMeJICHHBIM JICHCTBHEM 3TOTO (pepMeHTa.

B Camapckoii o6nactu ObUIO MPOBENEHO HCCIEAOBAHUE pACIpEeAeieHUe YacTOThI
MYTaHTHOTO T€Ha, MPHUBOJAILIETO K Pa3BUTHIO (DEHUIKETOHYpUM Yy JeTell. DTo 3abojeBaHUE
IPOSBISAETCS B TOM, 4YTO y TOMO3UIOT IO JAaHHOW PELECCHBHOM ayTCOMHOM MyTallud He
yCBaMBaEeTCsl aMUHOKUCIIOTa (eHWIaJaHUH (HOpMalbHasi aMUHOKHCIOTAa MaT€pUHCKOTO MOJIOKa),
€CJIM OHa BXOJHT B COCTaB €/1bl HOBOPOXKJIEHHOI'0; TO y peOeHKa HabI0jaeTcsl MPOorpeccupyonee
HapacTaHue ciaaboymHusi, KOTOpOE COXpaHsieTcs IMPU OTCYTCTBHM JIEUEHUS Ha BCIO kH3Hb. Kpome
TOro, OBUIO OTMEYEHO MOBBIIICHHE HEPBHOM BO30YAMMOCTH M pPa3BUTHE PA3JIMYHBIX HEPBHBIX
natojoruii. Takue AETH NPAKTUYECKH HE CIOCOOHBI aJalTUBHO pearupoBaTh HA W3MEHEHUS B
okpyxkatomed ux cpene, B Camapckoil ryOepHHM BBICOKO Pa3BHThl XMMHUYECKas, TsKelnas,
HedTenepepabdaThIBaroIiasi MPOMBIIUIEHHOCTH, KPOME TOTO, B 00JaCTH HAXOJIUTCS KPYIMHEHIINI B
cTpaHe 3aBofl BA3, a Taxxe nIpyrue 3aBojJibl — aBHALlHOHHBIE, MOTOPOCTPOUTEIBHBIE U JP.

BriBoa:
®opma OpraHu3aluM 3aHATHS: UHOUBUOYANbHAS
®opMa 0THYETHOCTH 110 3AHAATHIO. 3alI0JIHEHHAs Ta0iIuIa
Yc/10BuS BbINOJTHEHUS 3a1aHUSA
1. MecTo (BpeMs1) BHINIOTHEHMS 3a/1aHNs:_3a]JaHIE BBIIOJHSAETCS Ha 3aHATHE B ay/IUTOPHOE BpeMs
2. MakcuManabHOE BpEMs BBIIIOJIHEHHUS 3a/1aHUS: 90 MUH.

NMPAKTUYECKOE 3AHATHUE Ne 6
Tema: IIpucnocod/ieHne OPraHu3MoB K Pa3HbIM cpeaM 00MTAHUA
Hesab: HayduTbCsS BBIABIATH YEPThl MPUCHOCOOIEHHOCTH OPraHM3MOB K CpeAe OOWTaHus u
YCTaHABJIMBATH €€ OTHOCHUTEIBbHBIN XapaKkTep.
OOopynoBaHMe: pUCYHKH KMBOTHBIX PA3JIMYHBIX MECT OOMTAHUS.
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3amanmue:

1. Ompenenute cpemy oOOWTaHUS paCTEHUS WJIM JKHBOTHOTO, TPEIIOKEHHOTO BaM [
HUCCICOOBAHUS. BLISIBI/ITG ‘IeprI €ro HpI/ICHOCO6JIeHHOCTI/I K cpene 06I/ITaHI/ISI. BBIHBHTG
OTHOCHUTEIIbHBIN XapakTep mpucrocoOneHHocTu. [loaydeHHble JaHHBIE 3aHECHTE B TaOJIMILy
«[IpucnocobIeHHOCTh OPraHNU3MOB M €€ OTHOCUTEIIEHOCThY.

Tabmuna 1 Ipucnocob1eHHOCTH OPraHU3MOB U €€ OTHOCHTEJIBLHOCTD

Hasganue Cpena oOuranus YepThl PUCTIOCOOJIEHHOCTH K CpeJie OOMTaHUS
BUJA

Npbuc (CHEXXHBIN
Oapc)

Puc. 1 UpoOuc (cHe:xublii 6apc)
CHexHbIII 0apc — ATO KpyIHas KOIIKA,
KOTOpasi HUBET BBICOKO B TOpax, TIIe
KpYyIJIbIi Toja JexkuT cHer. Okpac mepctu
Oapca cepoBaTo-IbBIMYATOTO OTTEHKA, HO
KOHTPAaCT C YEPHBIMU IISITHAMH CO31aeT
BIleyatiaeHue Oenoil meperu. s yepHbIx
MATEH XapakTepHa po3eTodyHas Qopma.
WNHorna B ieHTpe MsITHA MOKHO PA3TISACTh
elIe OJHO, Ooyiee TEMHOE, HO MCHBIIC
pa3mepoM. [1o ocoGeHHOCTSIM MATEeH UpouC
HarOMHUHAET YEM-TO aryapa. B
OTpeeNIeHHBIX MecTax (Ies, KOHEUHOCTH)
nATHA OOJbIIe TOXOXKH Ha Masku. Okpac 3Beps WrpaeT BaXKHYIO POJb, OH TIOMOTAaeT €My
MacCKHPOBAaTbCA B €CTECTBEHHOH cpefie OOMTaHMs, BO BpeMs OXOTHl. Beab 4acTO XUIIHUK HILIET
JKEPTBY Cpeau Oeloro cHera WM Jibaa. Ha HIDKHEH YacTd TyJOBHINA MIEPCTh B OCHOBHOM 0e3
MSATEH, Oeasi, HEMHOTO C KEJITOBAaThIM OTTEHKOM.

V¥ Gapca kpacuBasi, TycTas IEpCTh, JOBOJBHO JJIMHHASA (MOXKET JOCTHraTh JaXke JUIMHBI 12 cm).
EcTp 1 rycToi noAmepcTok, KOTOPBIA COrpPeBAEeT I'PAlO3HOE KUBOTHOE B CAMYIO XOJIOIHYIO ITOPY.
[IepcTh, KOTOpas pacTeT Aa)Ke MEXAY MalbLIAMH, CIIAcaeT U OT XOJOAHBIX KaMHEH 3UMOH, U OT
PA3SropA4YCHHBIX COJIHIEM KAPKUM JICTOM. Kaxk BHUJIHO, HUYCTO CHy‘l&fIHOFO B ACTAJIIX MICPCTAHOTO
MOKpOBa CHEXXHOTO Oapca HET, Bce MMEET CBOE MpeAHa3HaYeHHUE.

VY 3Beps npuszemucroe Tysnosuue AnuHou 10 130 cm. Takoe aHaroMHYeCcKOe CTPOEHUE NMOMOIaeT
€My HHU3KO NpPUMBIKaTh K 3€MJIE BO BpeMs 3acajJbl Ha O4YepeHYI0 KepTBY. bapc c¢ nerkocrbio
npsyeTcs Aaxke 3a HeOOJIbIIMMU BO3BBIIIEHHOCTAMU. [10 cpaBHEHHIO ¢ OYEHb CHIIBHBIM JIEONap/ioM,
upOuc MeHee MycKyaucThId. Kak y moutu Bcex *KMBOTHBIX, caMKa Oapca HEMHOIO MEHbILIE 10
napamerpam, 4eM camell. Bapocias ocoOb 0ObIYHO MMeeT Bec A0 45 Kr (ecinu oOMTaeT B JAUKOH
PUPOJIE) WK A0 75 KT (€CNIU PEeryyspHO MUTAETCS U MaJlo JBUTAETCS B 30011apKe).

Jlamer y 6apca HC OYCHb AJIMHHBIC, OHU MATKHUE U HC IPOBAJIMBAIOTCA B CHET', YTO OYCHb BAXKHO IJIA
YHaQHOﬁ 0x0Tel. Ho cTouT OTMETHUTH U Cuity KOHG‘-IHOCTCfI, 0COOEHHO YacTo HCIOJIb3YCMYIO IS
IMPBI)KKOB. n OJHUM H3 TJIaBHBIX AOCTOMHCTB BHCIIHOCTH XXUBOTHOIO SBJIACTCA €I0 )IJ'H/IHHI)II7I
XBOCT, 10 JAHHOMY MAapaMCTpPy XUIIHUK JIMJUPYET CPpCAU KOIIaUYbUX.
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Cpennnii cpok xu3HU. [Ipy OIaronpusSTHBIX YCIOBHUSIX CHEXHBIE OAPChI MOTYT IPOXKUTH 10 20 JIeT.
A B 300IMapKax, TJil¢ OHM MCHbBIIE IMOJABEPKEHBI TpaBMaM, OOJIC3HSM, €IIAT PEryJIApHO, HPOHMCHI
JOKHUBAIOT U 10 28 JIeT.

Puc. 2 KpoTt 00bIKHOBEHHBI
KpoTbl — HacekoMOsTHBIE MEIKHX M CPEIHUX
pa3mepoB: jaiuHa Tena ot 5 10 21 cM; Bec oT 9 1o
170 r. OHEM nPHCTIOCOOJICHBI K IOA3EMHOMY,
poromieMy o0pa3y JKuM3HH. TylOBUIIE Yy HUX
BBITSIHYTOE,  OKpPYIJO€, TOKPBITOE  TYCTBIM,
pOBHBIM, OapxaTHcThiM MexoM. KporoBas mryOka
MMeeT YHUKAIbHOE CBOMCTBO — €€ BOPC pacTET
IpsIMO, @ HE OPUEHTUPOBAH B OIpPEACIEHHYIO
CTOPOHY. DTO MO3BOJIAET KPOTY JIETKO JABUTaThCS
noJ 3eMJI€i B JTI000M HaIlpaBlI€HHH — BOPC CBOOOIHO JIOKUTCS U Briepén, u Hazaj. Okpac y Kpora
OJIHOTOHHBIM, YEPHBIN, 4E€PHO-OyphId WM TEMHO-cepblii. JIMHbKa MPOMCXOAUT 3 pa3a B TOI:
BECHOM, JIeTOM U oOceHbto. KOHEYHOCTH YKOpOYEHHbIE, IE€pPEeIHUE JIambl JIONATOOOpa3HO
pacliupeHbl; KOITH KpYIHbIe, VYIUIOMEHHBIE CBEpPXY. 3aJHHE KOHEYHOCTH OOBIYHO ciabee
nepegHuX. XBOCT KOpOTKUH. ['osoBa HeOombias, ymiuHEHHas. Hoc BBITSHYT B IOABMXKHBIN
x000t1ok. Illest cHapyku MOYTH HE 3aMeTHA. YIIIHbIE PAKOBUHBI OTCYTCTBYIOT. [ J1a3a HEpa3BUTHI —
JIMIIEHBl XPYCTAJIMKa W CETYaTKH, a TJIa3HbIE OTBEPCTUS KPOLIEYHbIE, 3aKPbIThIE IOJBUKHBIMU
BEKAMHM; Y HEKOTOPBIX BHJIOB Ijla3a 3apacTaroT. XOpoIlo pa3BUThl OOOHSIHHUE U OCS3aHHE.

Puc. 3. loxneBoii 4epBb
JloxneBble dYepBUM IKMBYT B  TOJIIIE
3eMIIH, nomoras 3emJieiesIbLamM
o0pabarbIBaTh I'PYHT, [IOATOMY KayKIbIH
arpapuii mMedraer, 4yToObl €ro 3emiisi He
Obula JMIIEHa ATHX IMOMOIIHUKOB. Hu
OJIHO CYIIECTBO Ha 3€MJle HE CMOXET
CIPABUTHCS C MOJOOHBIMU (PYHKIHSIMH.
Kak HM  cTpaHHO  3By4YdT, HO
IJI0JIOPOJIHAs 3eMJIsl 00s3aTeNIbHO OyeT
¢ NoX/1eBbIMU uepBsiMH. Kak npasuio, o
CYIIECTBOBAaHHUH MOJIOOHBIX TPY)KEHUKOB
MBI y3HaeM Mocje OOMIIBHBIX JJOMKIEBBIX
0CaJIKOB
JloxieBble YepBU OTHOCSTCS K MOJOTPSY MaJIOLETUHKOBBIX yepBeil. Koxa mokpsiTa clu3bio, 4To
YMEHbILIAET TPEHHE, U OOJeryaer AbIXaHWe, HaJu4Me IIETHHOK Ha OpIOUIHOW CTOpPOHE, TOMOraeT
HepeABUraThCs, HAJMYME KOJIBLEBBIX M MPOIOJIbHBIX MBIIII, YTO MO3BOJIET MEpPEeIHUN KOHEI[ C
MIOMOIIBIO0 KOJIBIIEBBIX MBIIII] CAETaTh TOHKUM M TPOTHCHYTh B IIENW B TOYBE M 3aKPEIUISSICH
IIETUHKAMH U MOJTATHBAs 3aJHUN KOHEIl M yTOJIIasich aBuraercs srnepen. [Ipu Heo6xonumocT B
IUTOTHOM MOYBE OH IMpOeIaeT cede T0pory, MpOoITyCcKas MOYBY Yepe3 MUIeBapUTEeNbHBIN TpakT. He
UMEET OPTaHOB 3PEHHS.
Puc. 4. Kambaua
CemeiicTBO  KaMOaJlOBBIX  MPEJCTABISET
co0oil kjacc Jydenepbix pbIO. DTUX pbIO
Ha3bIBAlOT MPABOCTOPOHHHMMH KamOanamu,
T.K. MX TJla3a pacrojararoTcs IO TPaBYIO
cTopoHy TrosioBel. OOTekaemas ¢opma Tena
CrocoOcTByeT OBICTPOMY  MEPEIBUKECHHUIO
KUBOTHBIX U B BOJHOM CpeJie U CIIIaKMBAIOT
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ero ¢opmy. C Bs3M ¢ TIEPEX0JIOM Ha JOHHBIN 00pa3 KU3HH, TEJIO KaMOambl yruiomeHHas. [JoHHbIe
pBIOBI OOBIYHO OKpAIlIEHBI IO IBET IMecYyaHoro JHa (ckaTtbl m KambOainbl). [Ipu sToM KaMOamsl
o0agaroT enié cnocoOHOCTHIO MEHATH OKPACKy B 3aBUCUMOCTH OT LIBETa OKpYKaromero (Goxa.
Paznuynble Bubl KaMOAIOBBIX HACENIAIOT BCEBO3MOXHBIE aKBATOPUHU, TONPOOyeM pa3odpaThces, rae
KOHKPETHO MPOKMBACT Ta WM MHASI PA3HOBUIHOCTH. 3BE3q4aTas KaMOayia 3aHsjia CeBEpHBIC BOJIBI
Tuxoro okeana, nmoceauBIIUCh B bepunroom, OxorckoM, UykoTcKoM U SMOHCKOM MOpsiX. PhIOBI
ATOr0 BHUJA, MPEANOYUTAIONIME TMPECHBIE BOJABI MPOKMUBAIOT B PEUHBIX HHU30BbSX, JIATYHaX H
3anuBax. YepHomopckuil kaikaH oOr000Ban ceBep ATIIAHTUYECKOTO0 OKeaHa M BOJAbl UepHoro,
Cpenmzemuoro u bantuiickoro mopeii. Kpome Mopckux oOnacreii, KallkaHa MOYKHO TTOBCTPEYATh B
Huenpe, Iuectpe, B Hu30BbsAX KOxHoro byra, B ycrbe JloHa.

[TonsspHas kamOaiyia, drOOsImas XOJIOJHBIM KiIMMAaTr, mpomucanack B Kapckom, bepuHroowm,
Oxotckom, bapenmneBom, benmom mopsix. Hacenser xomomomoouBast peidoa O0b, Kapy, Enuceii.
Tyrypy, Te NpPeAnoYnTaeT KUTh B HIIMCTOM MSTKOM TpyHTe. OOBIKHOBEHHAsT MOpCKas kambana
MOJXKET JKHTh, KaK B CHJIbHOCOJICHOM, TaK U B cllabocosieHou Bojae B riryonHax ot 20 g0 200 MeTpos.
OTta pa3HOBHIHOCTH CYMTAETCS MPOMBICIIOBONM M OOWUTAaeT B BOCTOYHOW 4YacTU ATIIAaHTUKU, B
bapenneBom, bantuiickom, Cpenuzemuom, benom Mopsix. TUnmMUHON KUTENBHUIIEH MPUOPEIKHBIX
obnacreii [IpuMOpbst MOXXHO Ha3BaTh FOKHYIO OCIIOOPIOXYI0 KaMOairy, KOTopasi Takxke 00Jro0oBaia
SAnonckoe, Kamuarckoe, Oxorckoe u bepunroso mopsi.

Kentonepyro kambamy MOXHO MOBCTpe4aTh B akBaTopusax SmoHckoro, bepunrosa u OXoTckoro
MOpEM.

Puc.5 [Asarea necrpslii.

[I€cTpeIit ngaTEN ABISETCS CAMBIM
pacrpoCTpaHEHHBIM IIPEACTABUTEIIEM
ceMmelicTBa IATa0BbIX. OH HaceseT
OOJIBIITYIO YaCTh JTUCTBEHHBIX,
CMEIIIAHHBIX JIECOB B PAa3HbIX CTPaHax C
TEIJIBIMH, YMEPEHHBIMU KIIMMATUYECKUMU
YCJIOBHUSIMHU. DTO JIOBOJIBHO LIYMHBIE,
KPUKJIMBBIE ITULBI. 11X HEBO3MOXKHO HE
3aMETUTh U3-3a IPKOr'O OIEPEHU,
XapaKTEPHOU KPACHOU LIATIOYKH.

Bce ocobGeHHOCTH CTpoeHMs Tena AATiA

IPUCHIOCOOTIEHBI K €ro o0pasy >KHU3HH;

CBOMMHU HCUIKHUMU KOITAMH OH IACPIKUTCA
Ha OTBECHBIX CTBOJIaX JIEPEBA, a XBOCT MPEAOXPaHSET €ro OT COCKaJIb3bIBAaHMS BHHU3; KPENKHUH,
OCTPBIN KIIIOB KaK HeJNb3s JIydlle MPUCIOCO0IeH K A0JI0JEeHUI0; HAaKOHEll, S3bIK, Oyarogaps cBoei
TOHKOCTH, IIPOHUKAET B JII000€ OTBEPCTUE U MOXKET CJIE0BATh 32 BCEMU M3rMOAMHU MPOTOUYEHHOTO
HaceKoMbIM xoja. [lomaBmsromniee OONBIIMHCTBO BHIOB 3TOTO CEMEHUCTBA — THUIMYHBIC JIA3aI0MINe
OTHILIBI, BCA KU3Hb KOTOPBIX MPOXOAUT Ha JAepeBbsX. M AATiBI XOpOIIO MPUCIOCOOJIEHB! K TaKOH
KU3HU: Y OOJBIIMHCTBA BUIOB XBOCT O0JIee MPHUTOJICH JUTS JTa3aHHs 1O AEPEBBSIM, YeM IS TIOJIeTa.

BbiBoa:
OtBeThTe Ha Bompoc: B yem BbIpa:kaeTcsi OTHOCUTEILHOCTH MPHUCTIOCOOIeH T ?

®opMa OpraHu3aluuM 3aHATHS: UHOUBUOYANbHAS
(I)opMa OTYCTHOCTMH IO 3aHATHUIO: 3alIOJTHCHHAs Ta6J'II/II_[a, IMHMCbMCHHBIC OTBETHI HAa BOIIPOCHI

Yci0BUS BLINOJHEHUS 3aJaHUS
1. Mecto (BpCM}I) BBIIIOJIHCHUS 3a/1aHUA . 3aJaH1C BBIIIOJHICTCA HA 3aHATUE B aYIUTOPHOE BPEMA
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2. MakcuManbHO€E BpeMsl BbITIOJHEHUS 3aJaHUs: 90 MUH.

HNPAKTUYECKOE 3AHATUE Ne /
Tema: CpaBHUTeJbHASI XaPAKTEPUCTUKA HATIPABJICHUI IBOJIIOIUN.

Heab: 0000IUTh U CHCTEMAaTU3UPOBATh 3HAHUS OOYJAIOLIMXCS O OMOJIOrMYECKOM IpOrpecce u

OHOJIOTHYECKOM perpecce.

Bpems nposenennsi: 90 mMuH.

u

3amanmue:
1. 3anonaute Tabmuiyy «CpaBHUTENbHAs XapaKTEPUCTUKA OWOJIOTHYECKOTO IMporpecca
perpecca»
IIpusnax buonornueckuii nporpecc buonornueckuii perpecc
BrokuBaemocts
CmepTHOCTh

YncneHHOCTh MomyJsuunu

[lmomane apeana

Yuciio HOBBIX

TaKCOHOMHNYCCKHNX CIMUMHMIL

IIpumepsl

2. Hazosure IMYTU OOCTHUIKCHUSA OHOIOTMYECKOTO mporpecca, IpuBCAUTC IIPUMCPBLI.

3. CnenaﬁTe BBIBO/JI O 3HAYCHUH JIJIs1 OBOJJIOIIHNH.

®opma OpraHu3aluu 3aHATHA: UHOUBUOYATbHASA
®opMa 0TYETHOCTH 10 3aHATHIO: 3aII0JTHEHHAs Ta0JINIa, TMCbMEHHBIE OTBETHI HA BOIIPOCHI

YciaoBus BbINOJIHEHUS 3a1aHUS
1. MecTo (BpeMs1) BBINOTHEHMS 3a/1aHNs:_3a]JaHUE BBIIOJHSAETCS Ha 3aHATHE B ay/IUTOPHOE BpeMs

2. MakcuManabHO€E BpeMsl BbIIIOJHEHHUS 3aaHUs: 90 MUH.
3. BeI MOXeTe BOCIOJIB30BATHCS YUEOHHUKOM, KOHCIIEKTOM JIEKIIUH

INPAKTHUYECKOE 3AHATHE Ne 8
Tema: AHAIU3 rHNIOTE3 BOSHHKHOBEHHUS 'KHU3HHU HA 3eMJIe

eab: 3HAKOMCTBO C pa3IMYHBIMHU THIIOTE3aMH IPOUCXOKICHUS )KU3HU Ha 3eMIIe.
OobopynoBanue: pydka, TETpajb, CIPABOYHBIA MaTepHall.

3aganue

1. Tlpountats TekcT «MHOr00Opa3ne Teopril BOSHUKHOBEHUS KU3HU HA 3eMIIe».
2. 3anoxHuTh TabIHIy: MHOTOOOpa3ne Teoprii BOSHUKHOBEHHSI KU3HU Ha 3eMite

Teopuun u CymHocTb Teopuu W Joxa3arenbcTBa
TUIIOTE3bI TUII0TEe3bI
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3. OtBeTuTh Ha Bonpoc: Kakoil Teopun npuaepxuaerech Bbl IM4HO? [Touemy?

«MHOFOOﬁpEBHC Teopm‘»i BO3HUKHOBEHHS KU3HH Ha 3eMJiey.

1. Kpeaumonmszm. CornacHo 3TOH TEOpPUM JKW3Hb BO3HHMKJIA B pE3yJlbTaTe KAaKOTO-TO
CBEPXBECTECTBEHHOTO COOBITHS B MPOILIOM. Ee mpuaep KuBarOTCs MOCIICIOBATENN MOYTH BCEX
HanboJiee pacpOCTPaHEHHBIX PEIUTUO3HBIX YUECHUH.

TpagumonHoe MyneHCKO-XpUCTHAHCKOE MPECTABICHNE O COTBOPEHUU MHpPA, U3JI0KEHHOE B
Kuure beiTust, BBI3bIBAJIO U IPOOJIKAET BBI3BIBATH CHOPHI. XOTS BCE XPUCTHAHE MPU3HAIOT, YTO
bubnust — sto 3aBet ['ocnozaa oM, MO BOIIPOCY O AJUHE «IHSA», yIoMuHaBierocs B Kuure
bbITHS, CYIIECTBYIOT pa3HOIIIaCHsl.

Hexotopsie cunTaroT, 4TO MUP U BCE HACEISIONINE €r0 OpraHu3Mbl ObUIA CO3/1aHbl 3a 6 JTHEH 1o
24 ygaca. /Ipyrue xpucTHaHe HE OTHOCATCSA K buOnmmu kak K HaydHON KHHUT€ M CUUTAIOT, YTO B
Kuure bBbeITHS W3710KEHO B MOHSATHOW JUIsl Jtoned (opme TeoNormuecKkoe OTKPOBEHHE O
COTBOPEHHH BCEX JKMBBIX CYIIECTB BCEMOTYIIUM TBOPIIOM.

HpOHGCC 00KECTBEHHOTO COTBOPCHUA MHPA MBICIIMTCA KaK MMEBIIHNHA MECTO JIMIIb OJHAXIBI U
MNOoTOMY HeHOCTYHHLIﬁ JJIA Ha6J'IIOI[CHI/I$I. 3Toro JOCTAaTO4YHO, YTOOBI BEIHECTH BCIO KOHIICIIIHUIO
003KECTBEHHOTI'O COTBOPCHUA 3a paMKHW HAYYHOI'0O HUCCICOAOBAHUA. HayKa 3aHUMACTCA TOJIBKO
TEMHU ABJICHHAMH, KOTOPLIC IMOAHAAOTCS Ha6JHOI[eHI/IIO, a4 IIOTOMY OHa HHKOr'Ja HC 6yz[eT B
COCTOSAHUHN HU OOKA3aTh, HU OIIPOBECPIrHYTH 3TY KOHUCIIHUIO.

2. Teopusi craumoHapHoro cocrosihusi. CoOryiacHO 3TOW Teopuu, 3€MJid HHUKOTJAa He
BO3HHKaJa, a CYIIECTBOBAlla BEYHO, OHA BCErJa CHOCOOHA MOJAEPKUBATh >KU3Hb, 4 €CIH U
W3MEHAJIACh, TO OYCHb MAaJIO; BUJIbI TOXKE CYIIECTBOBAIN BCET/IA.

COBpeMeHHI)IG MCTOAbI JAaTHUPOBAHUA HAIOT BCC 0oJice BEICOKHE OLICHKHK BO3pacTa 3€MJII/I, 4qTo
MMO3BOJIACT CTOPOHHHKAM TCOPHUHU CTAIMOHAPHOI'O COCTOAHHUSA I10JIaratb, 4TO 3emist U BUbI
CyIeCTBOBAJIM BCCTJaA. YV Kaxmgoro BHUAA €CTh JAB€ BO3MOXHOCTH — 00 U3MEHCHHE
YHUCJIICHHOCTHU, oo BbIMUpAaHUC.

CTOpOHHI/IKI/I ITOH TCOPHUU HC IMPU3HAIOT, YTO HAJIHWYHUEC WM OTCYTCTBUC OIPCACICHHBIX
HCKONIAEMBIX OCTAaTKOB MOJKET YKa3blBaThb Ha BpPEMs MOSIBJICHHS WJIM BBIMUPAHUS TOTO WM
HWHOT'O BHJa, U ITPUBOAAT B KAYECTBEC IpUMEpPa NPCACTABUTECIIA KUCTCIICPBIX pBI6 — JJAaTUMCPUIO.
[lo majneoHTOIOTNYECKUM JAHHBIM, KUCTENEphle BBIMEPIU 0K0i0 70 MiH. jeT Hazaa. OJHako
ATO 3aKJIIOUYEHHE MPUIIIOCh MEPECMOTPETh, KOrja B pailoHe Mamarackapa ObUTH HaWICHBI
JKUBBIE TPEJICTAaBUTENU KucTenepblX. CTOPOHHUKH TEOPUHM CTAllMOHAPHOIO COCTOSIHHS
YTBCPIKAAIOT, YTO, TOJBKO H3y4dasd HBIHC JXKUBYHIIUC BHUABI U CpaBHHBasA HX C HCKOIIACMbIMHU
OCTaTKaMH, MOKHO JI€JIaThb BBIBOJ O BBIMUPAHHM, J1a U TO OH MOXKET OKAa3aTbCsl HEBEPHBIM.
BuesanHoe nosBiieHHEe KaKOro-JIn0o MCKOMaeMoro BUa B ONPEAEICHHOM IUIacTe OObICHSIETCS
YBEJIMYEHUEM YHCIEHHOCTU €T0 MOMYJNSINH WIH TIepeMEIeHHeM B MeCTa, OJIaronpusTHBIE AT
COXPAaHEHHUSI OCTATKOB.

3. Teopus mnancmepMuu. OTa Teopus HE IMPEAJIaraeT HUKAKOIO0 MEXaHM3Ma Ui
OOBSICHEHUSI TEPBUYHOTO BO3HUKHOBEHHS JKM3HM, a BBIJIBUTaeT HACI0 O €€ BHE3EMHOM
IpoUCXO0XAeHNH. 1103TOMy ee Henb3sl cuuTaTh TEOPHEN BO3SHUKHOBEHHS )KM3HH KaK TaKOBOM;
OHa MPOCTO MEPEHOCUT MpodieMy B Kakoe-TO Jpyroe mecto Bo Bcenennoil. I'mnoresa Oblia
BeIiBUHYTA FO. JInOuxom u I'. Puxtepom B cepenune XIX Beka.

CornacHo THIOTE3€E MaHCIICPMHHU KU3Hb CYIICCTBYCT BCYHO MW IHCPCHOCHUTCA C ILIAHCTBI Ha
IJIAaHETY MECTCOPUTAMU. HpOCTCﬁMHC OpTraHHU3Mbl WJIM UX CIOPbI («CCMGHa )KI/I3HI/I))), nornagast
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Ha HOBYIO IUIAHETY M HaWIs 3/1ech OJaronpHusTHBIC YCIOBHS, Pa3MHOXKAIOTCS, J1aBas HAayallo
ABOJIIONMHA OT MPOCTEUINX (HOPM K CIOKHBIM. BO3MOKHO, 4TO KU3HB Ha 3eMJie BOSHUKIIA U3
OJIHOM-eTUHCTBEHHON KOJIOHUM MUKPOOPTaHU3MOB, 3a0pOIIEHHBIX U3 KOCMOCA.

I[J'ISI 000CHOBAHHMS dTOU TEOPHUHN HCIIOJIB3YIOTCSA MHOI'OKPATHBIC ITOABJICHUA HHO, HAaCKaJIbHBIC
1/1306pa>1<eH1/1;1 npeaAMCETOB, IMOXOKHUX HA PAKCTBI U «KKOCMOHABTOB», a TAKKC COO6H.I€HI/I$I SIKOOBI
0 BCTpC€Uax C MHOINIAHCTAHaAMHU. HpI/I HN3YUCHUU MaTCpHaIOB METCOPHUTOB U KOMET B HUX ObLIH
O6Hapy)KGHBI MHOTUC «IPCAIICCTBCHHUKU XUBOTO» — TaKHWC BCIICCTBA, KAaK IHAHOI'CHBI,
CHUHUJIbHAsA KHUCJIOTa W OpPraHU4Y€CKUEC COCAMHCHHs, KOTOPBIC, BO3MOXXHO, ChIr'pajd POJib
«CEMSH», TaAaBIINX HA I'OJYIO 3emiio.

CropoHHUKaMH 3TOi Tunore3sl 6bun Jaypeatsl Hobenesckoit mpemun @. Kpuk, JI. Opren.
®. Kpuk OCHOBBIBAJCS Ha [JBYX KOCBEHHBIX JOKa3aTelbCTBaX: |  yHHBEpCaJbHOCTHU
FEHETUYECKOT0 KoAa; 2 HEOOXOIUMOCTH JUIsl HOPMAJIBHOIO METab0JIM3Ma BCEX >KHMBBIX
CYIIIECTB MOJNO/IeHa, KOTOPBII BCTpEYaeTCs Ceiiyac Ha IUIaHeTe KpaitHe peKo.

Ho ecim xu3Hb BO3HUKIIA HE HA 3eMJle, TO KaK OHA BO3HHKIIA BHE ee?

4. ®uznyeckue rumnore3pl. B ocHOBe (pH3MUECKUX TUMOTE3 JEKUT MPU3HAHHE KOPEHHBIX
OTJIMYMM JKMBOTO BEUIECTBA OT HEXKHMBOrO. PaccCMOTpUM THMIIOTE3y NPOMCXOKICHUS >KU3HM,
BbIIBUHYTYIO B 30-e ronbl XX Beka B. M. BepHanckum. B3risapl Ha CyIIHOCTb KU3HU [IPUBEIN
Bepnanckoro k BbIBOJYy, YTO OHa HosiBWIack Ha 3emie B (opme Ouochepsl. Kopennsie,
(GyHIaMeHTaJIbHbIE OCOOEHHOCTU >KMBOIO BEIIECTBA TPEOYIOT Uil €ro BO3HUKHOBEHHS HE
XUMHUYECKHX, a (U3MYECKUX IPOLECCOB. ODTO JOJDKHA OBITh CcBOeoOpaszHas KaTtacTpoda,
IOTPSICEHUE CAMUX OCHOB MUPO3JaHMs.

B cootBerctBUM ¢ pacnpoctpaHeHHbIMEH B 30-x rogax XX Beka rumore3amMud oOpa3OBaHHS
Jlyusl B pe3ynbTaTe OTphIBA OT 3€MJIM BEIECTBA, 3AMOJIHABLIETO paHee THXOOKEaHCKYHO
BIIAJIMHY, BepHajCKui NPEeAnosigoXkui, YTO S3TOT MPOIECC MOT BBI3BaTh TO CHUPAIBHOE,
BHUXPEBOE JIBIDKEHHE 3E€MHOIO BELIECTBa, KOTOpOe OoIbIle HE MOBTOPUIIOCH. BepHamckwuii
MIPOUCXOKICHUE XKU3HU OCMBICIMBAJI B T€X K€ MacliTabax M WHTEpBajlaX BPEMEHHU, UYTO U
BO3HUKHOBeHHEe caMoil Bcenennoii. IIpu karactpode yciaoBus BHE3allHO MEHSIOTCA, W U3
MIPOTOMAaTEPUU BO3HUKAIOT KUBAsI U HEKUBAsI MaTEPHsL.

5. Xumuyeckue rumoresbl. JTa TPYIINa TUIOTE3 OCHOBBIBAETCS Ha XMMMYECKOH cre-
TU(UKE )KU3HU U CBS3BIBAET €€ MPOUCXOXKIEHHUE ¢ ucTopueil 3emin. PaccMOTpuM HEKOTOpBIE
TUIIOTE3bI 3TON TPYIIILI.

* VYV HCTOKOB MCTOPUHM XMMHYECKHX THIIOTE3 CTOSUTM BO33peHus D. I'ekkens. I'ekkens cumral,
YTO CHayaja IMOJ JACUCTBUEM XUMHUYECKHUX M (PU3MUECKUX NPUYHH TOSBUINCH COCTUHEHUS
yriepoja. OTU BelecTBa MPeJICTaBIsIM co00M He pacTBOPHI, a B3BECH MAJIEHBKUX KOMOYKOB.
[lepBru4HbIE KOMOYKH OBUIM CTIOCOOHBI K HAKOIUIEHHIO PA3HBIX BEIIECTB M POCTY, 32 KOTOPHIM
CIIeIOBAJIO JieJICHHe. 3aTeM IOSBUIACh Oe3bslepHas KIeTKa — HCXoxHas (opma ais Bcex
JKUBBIX CYIIECTB Ha 3eMJIe.

* OmnpeneneHHbIM 3TalloOM B pa3BUTUM XMMUYECKUX THIIOTE3 a0uMoreHe3a craja KoHUenmus A.
W. OnapuHa, BeiaBuHyTasd UM B 1922—1924 rr. XX Beka. ['unoreza OnapuHa nmpencraBiseT
co0oil cuHTe3 AapBuHKU3Ma ¢ ouoxumuen. [lo OnapuHy, HacIeACTBEHHOCTh CTaja CIeACTBUEM
orbopa. B rumoreze OmapuHa xKemaemoe BbIJacTca 3a jAedcTBUTENbHOe. CHauama Hee
0COOEHHOCTH >KHU3HU CBOJATCS K OOMEHY BEIECTB, a 3aTE€M €ro MOAEIMPOBAHHUE OOBSBIAETCS
pEIIEHHOM 3araJkyi BO3HUKHOBEHUS KU3HU.

® I'unote3a I[)K Bepnana npeanojaaracT, 4To a0MOTre€HHO BO3HHUKIIKE HEOOJbIINE MOJICKYJIbI
HYKJIICMHOBBIX KHCJIOT H3 HCCKOJBKUX HYKJICOTHAOB MOIJIM Cpa3dy KE€ COCAUHATHCA C TCMU
AMHUHOKHUCIIOTaAMH, KOTOPBIC OHHU KOIAUPYIOT. B »Toif rumotese NEepBHUYHAA KUBAsA CHUCTCMaA
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BUJUTCS KakK OHOXUMHYECKAS J)KU3Hb oe3 OpPraHu3MoOB, OCYLLECTBIIAIOLIAS
caMoBoOCIpou3BereHne U oOmeH BemecTB. Opranusmbl ke, mo Jk. bepnany, mosmustorcs
BTOPUYHO, B XOJ¢ 00OCOOJCHHS OTAEIbHBIX YYACTKOB TaKOW OMOXMMHYECKOW KHU3HU C
MOMOIIHI0 MEMOpaH.

. B xauectBe mociielHEN XMMHYECKOM TMIIOTE3bl BOSHUKHOBEHHMS YKM3HU HA HAlIEH IUIAHETE
paccmotpuM rumnore3y I'. B. BolitkeBuua, BeiiBUHYTYIO0 B 1988 roay. CoriiacHo 3TOM THmHoTe3e,
BO3HMKHOBEHHE OpPraHUYECKUX BEIIECTB INEPEHOCHUTCS B KOCMHUYECKOE MPOCTPAHCTBO. B
cnenupuUYecKuX YCIOBHUAX KOCMOCAa HUAET CHHTE3 OpPraHHMYeCKHUX BELIECTB (MHOTOYHMCICHHBIC
OpPIAaHWYECKUE BEIIECTBA HAWJECHBI B METEOPUTAX — YIJIEBOJbI, YIJIEBOJOPOJbI, a30THUCTHIC
OCHBaHMSI, aMHUHOKHCIIOTBI, HUpPHbIE KHUCIOTHI U 1p.). He HCKIIOYEHO, YTO B KOCMHUYECKHX
pOCTOpax MOINIM 00pa3oBaThCs HYKIEOTHABI U Aaxke Mosiekynsl JIHK. OmHako, mo MHEHUIO
BoiiTkeBuua, xuMuueckas 3BONIONUS Ha OonplIMHCTBE IUIaHeT COJHEYHO CHUCTEMBbl OKa3allach
3aMOPOXXEHHOW M NPOAOJDKMIACH JMIIb Ha 3emie, Hailag Tam nojaxonsdue yciosus. llpu
OXJIQXKJIEHUN U KOHJCHCAllMW ra30BOM TYMaHHOCTHM Ha MEPBUYHON 3emiie okazajcsi Bech Habop
OPraHUYECKHX COCIMHEHUU. B 3THX YCIOBHUAX JKMBOE BEIIECTBO MOSABUIIOCH U KOHJAECHCHPOBAIOCH
BOKpYT Bo3HHKIIHNX abuorenHo monekyn JJHK. WUrtak, mo rumoreze BoiiTkeBuya nepBoHayalbHO
MOSIBUJIACH KU3Hb OMOXUMHUYECKas, a B XOJIC €€ IBOJIIOIUU

®opma OpraHu3aluu 3aHATHA: UHOUBUOYATbHAS

@®opma 0TYETHOCTH MO 3AHATHIO: 3aNIOJTHEHHAs TA0JIUIIA, TUCbMEHHBIC OTBETHI Ha BOIIPOCHI
Yci0Bus BbINOJIHEHUS 32/IaHUS

1. Mecto (BpeMsi) BBIIIOJHEHUS 3aJaHUs . 3a]JaHNE BBIIOJIHACTCS HA 3aHATHE B aYJIMTOPHOE BPEMS
2. MakcruMaabHOE BpEMsI BBIITOJIHEHUS 3a/IaHU: 90 MUH.

MNPAKTUYECKOE 3AHATHUE Ne 9
Tema: AHAIU3 CXO/ACTBA U OTJIMYMSA YeJOBEKa OT ;KMBOTHBIX.

Lesan padoThi: 0000INTE 3HAHKS 00 IBOIONNHN YEIOBEKA M MIPOUCXOXKICHHS YeTIOBEKA OT
KUBOTHBIX.
IIpeamer padoThl: 3aKperuieHnE paHee U3YyYEHHOT0 MaTepHralia o TeMe: «DBOJIIOLNS YeIOBEKa»
Copep:xanue padoThl: B X0/1¢ pabOThI, yUaIuecs 3anoIHIIOT TabauIly U AeTat0T BHIBOIBI 00
HBOJIIOLIMU YeJIOBEKA.
O0opynoBanue, TeXHHYECKHE CPeACTBA U HHCTPYMEHTBI:

1. yueGHuK

2. JUHEHKa,

3. Kapanpjar,
3aganue:

1. Haiiaute cxoACTBa YeOBEKA U )KUBOTHBIX, 3aMIOJTHUTE TAOJIMILY.
Jloka3arenbcTBa MPOUCXOXKICHHS! YeJIOBEKa OT dKUBOTHBIX

[oxa3arenbcTBa [Ipumepsr

1. DmOpuoaoruyeckue

2. AHaTOMHYECKIE

3. ®U3HOIOrHUECKUE

4. [TancoHTOIOTHYSCKHUE

2 3amoyHuTe Ta6J’II/II_Iy <<3BOHIOI_II/I$I YCJIOBCKaA», UCII0JIb3Yys TCKCT y‘-IC6HI/IKa
| ITansl | I'ne u korpa | I'ne 6bLIM | Mopdonoruyeckne | O0Bbem I Caenbl MaTepHaJIbHOM |
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NOSIBUJINCH?

HaHIeHbI
OCTAHKH?

0CO0EHHOCTH

Mo3ra

KYJBTYPBI

1.ABcTpajonurexkun
(emre 00E3bsHBI )

2.YejoBEK
yMeJIblii

3. IpeBHeiimue
JIOAU

( Buo Yenosex
nPAMOX00AUUIL)

- [IurexkanTpon

- CuHanTpon

-Ieiigenb0eprekui
YeJI0BeK

4. [ipeBHHE JIOTU
(Buo UYenosek
Da3ymublit)

- Heanpeprajbusbl

5. CoBpeMeHHbIe
JIOIH
- KpomanboHUbI

Crenaiite BbIBOJ (MCXO/1s U3 LIETH)
@DopmMa opraHu3anMu 3aHIATHSL: UHOUBUOYAIbHAS
®opMa 0THYETHOCTH 10 3aHATHIO: 3aTIOJTHEHHAs TA0JINIIA, TMChbMEHHBIE OTBETHI HA BOITPOCHI
Yca0BuS BbINOJIHEHUS 32/IaHUS

1. MecTo (BpeMs1) BBIIOJIHEHMS 3a/1aHNs:_3a]JaHUE BBIIOJIHSAETCS Ha 3aHATHE B ay/IUTOPHOE BpeMs

2. MakcuMalbHOE BPCM: BBIIIOJIHCHUA 3alaHHA:

90

MHH.

3. Bel MOkeTe BOCIIOIb30BaThC VUCOHUKOM, KOHCIIEKTOM JIEKIIMI

JTanbl I'ne u xorapa | I'me ObLIN Mopdoaornyeckue Oobem CJiieapl MaTepHAJIBLHOMI
MOSIBUJINCH | HaHJAeHBI 0CO0eHHOCTH Mo3ra KYJBTYPBI
? OCTaHKHu?
1.ABcrpanonure | FOxHas u B IOxHoi#t Poct 100- 130 cMm., 440- He o6pabatsiBanu opyauii
KH Ientpamsua | Adpuke B Bec 30-35 xr. 520cm® Tpyna. Mcnonp3oBanu
(emre 06e3bstabl ) | 51 Adpuka 1924 r. [Ipsamoxoxenue, (mmo MaJKu, KAaMHU
(okoio 5 HaliZicH KpyIHas YepernHas HEKOTOPBI
MJIH. JIET qeperl. KOpOOKa, JInIeBas M JITaHHBIM
Ha3a1) B1974r.8 JacTh ueperna u 3yosr, | 520-880
D¢duommn CXOJIHBIE C 3y0aMu em®)
HalJeH YeJIoBeKa
ckener 40-
JeTHEeH
JKESHIINHBI
«JTrocu»
2.YenoBek Tombko B Tanzanun | Poct —100-150 cm., 680-950 HsrorasiuBanu
yMeJblii Adpuka B 1960 . Bec 30-50 kr. [lepsbie | cm.3 MIPUMHUTHBHBIE PEXYIIUE U
(3 mutH. ner MPOOJIECKH CO3HAHNUS pyOsimue opyaus Tpyna
Hazan)
3. IpeBHeiimue | 2 MJH. JIeT
JII0IH Hazazg
( Buo Yenoeex
nPAMOX00AUUIL)
- Ourexkantrpon | Llentpamsaa | Octpos SIBa | Poct — 150-180 cm., 900-1200 W3rorasnuBanu
siuceepHad | B 1891 . Bec 45-80 kr. Huzkuit | cm®. NPUMHTHBHBIE CKPEOKH,
Adpuka 7106, OombIINe CBepia, NOJIb30BaINCh

HaJIOPOBHbIE AyTH,
OOMIBHBIN

OTHEM, JKHJIU CTaJOM,
SKWIIHIL HE OBLIO
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BOJIOCSIHOM TIOKpOB

- CuHaHTpon IOxHas u 1927-1937 Poct—1,55—1,6 m | 950—1150 | TlomxepkuBayik OTOHB,
IOro- IT. O3 cm® OJICBAITUCH B IIKYPHI,
Boctounas [Texuna W3TOTaBIMBAIA OPYIUS U3
Azust (Kurait) KaMHeH, KOCTeH, poros.
bbb kaHHNOATaMK 1
OXOTHJIMCH Ha
Npe/ICTaBUTENIeH CBOETO
BUJA
- EBpona 1907 r., 1. Poct 150- 180 cMm. 1100-1400 | ITonp3oBanucCh KAMEHHBIMHU
Iefinesnnoeprexkn I'elinens0ep om® opyausimu (0O6padaTsiBanu
i yesI0BeK r IIKYPHI B IEPEBO, TPOTYKTHI
MTUTAHUS) U OXOTHIIUCH C
JIEpEBSIHHBIM KOITbEM, HO
€I1Ie TTUTAIHNCh CHIPBIM
MSICOM, BO3MOJKHO,
CTPOWIIH TPAMHUTHUBHBIE
KHUJIHIIA
4. [IpeBHne Bech VYienbe Pocrt - oxomno 165 cm. | 1400— Hcnomnp3oBanu
JIOAHU Crapslit Heanpepran | MaccuBHoe 1740 cm? caMojIeTIbHbIe
(Buo Yenosex Ceer b TEJIOCIIOXKEHHE, WHCTPYMEHTHI U OPYKHE,
DPa3ymMHbliL) (Tepmanust) | mokaTbli J100, OJ€BaJIUCh B IIKYPBHI,
- HEI0CTaTOYHO 3a4aTKH KyJIbTYpPbI U
Heanpepraabubl BBITIPSIMIICHHAS PENUTHN, MEIUIIUHBI
¢urypa
5. EBpomna, I'por Poct okono 180 emu | 1600 cm®. Obnamanu
CoBpeMeHHbIE Azwns, Kpomanbon | Bsie. [llupokoe u YJIEHOPA3AETbHON PEUBIO,
JII0AH Adpuxa, (Dpanmms) HU3KOE JIIIO, OXOTHJIHCH, O/ICBAJINCh B
- Kpomanbonus! | ABcTpanus psIMO#t 100, OJIKIBI U3 IIKYP, CTPOWITH
50 TBIC. JIET BBICTYTAIOIIAN SKWJIMILA, JKUAIH POOBBIM
Hazaj 000POIOK, Y3KUH 00I1eCTBOM, TIPUPYUUITH

BBICTYIAIOUIUH HOC,
HaJTJa3HbIN BaJIUK
OTCYTCTBYET

cobaKy, CyIIeCTBOBAJIH
norpe0aibHbIe 00PSIIbI

MPAKTUYECKOE 3AHATHE Ne 10

Tema: CocTaBiieHHe cXeM INepeaadyy BellecTB M IJHEPTUM MO0 LensiM NUTAHUS
[leab: 3akpenuTh YMEHUs MPABWILHO OMPEIEIATh MOCIEI0BATEIFHOCTh OPTaHU3MOB B TMHIIIEBOM
[N, COCTABIIATH TPOYUIECKYIO CETh, CTPOUTH MUPAMUAY OroMacc.
Oo6opynoBanue: yueOHUK, KaHIEISIPCKUE TPUHAIIICKHOCTH.

3ananue.

1. HazoBute opraHu3Mmbl, KOTOpHIE MOJDKHBI OBITH Ha TPOIYIIEHHOM MECTE CIIEIYIOUIUX
MIUIIEBLIX IIETECH:
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https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%87%D1%8C

2. W3 mpeanokeHHOro CIHCKAa JKUBBIX OPraHU3MOB COCTaBUTh TPO(UUYECKYIO CETh: TpaBa,
SATOJIHBIM KYCTapHUK, MyXa, CHHHMIIA, JIATYIIKA, YK, 3asll, BOJK, OAKTCpUU THUCHHS, KOMap,
KY3HEUHK. YKaXHTE€ KOJIUYECTBO HHEPrHH, KOTOPOE MEPEeXOJUT C OJHOTO YPOBHSA Ha
JIPYTOM.

3. 3Has mpaBUIIO Mepexojia YHEPTHH C OJHOTO TPOPUUECKOrO YpOBHS Ha IPYroi, MOCTPOWTE
nupaMuly Onomacchl TpeTbel nuuieBo uenu (3aganue 1). buomacca pactenuii coctaBisieT
40 TOHH.

4. Yto oTpaxaroT IpaBuja 3KOJIOTMYECKUX TUPaMUL?

Peuiute 3Ko0J10rHYeCKHE 321a49H:

[Ipumep 3agaun (Pa3buparoT BMecTe ¢ mpenojaBaresieM)

Ha ocHoBaHuM mpaBuia 3KOJOTUYECKOW MUPAMUIIBI OMPEIEINUTE, CKOJIBKO HYXKHO IJIAHKTOHA, YTO
Ob1 B MOpe BbIpoc onuH aenb@uH Maccoit 300 kr, eciau Lenb NMUTAHUS HUMEET BHJI: TUIAHKTOH,
HEXUIIHBIC PHIOBI, XUIITHBIC PHIOBI, TeTb(HH.

Pemenne: [lenbhuH, muTasch XUITHBIMU PhIOAMH, HAKOITWII B CBOEM Tejie ToJbKo 10% ot o0rei
Macchl MUIIH, 3Has1, 4TO OH BecUT 300 Kr, COCTaBUM MPOMOPLUIO.

300kr — 10%,

X —100%.

Haiinem uemy paBen X. X=3000 kr. (Xuiasie pbiobl) DTOT Bec cocTaBisieT Tobko 10% oT Macchbl
HEXUIIHBIX PbIO, KOTOPOI OHM MUTaMKCh. CHOBAa COCTaBUM MPOMOPIIUIO

3000xr — 10%

X —-100%

X=30 000 kr(macca HEXUIIHBIX PHIO)

CKOTBKO K€ UM MPUIILIOCH CheCTh TUIAHKTOHA, JIJIsl TOTO YTOOBI UMETHh Takoi Bec? CocTaBUM
MPOIOPLIUIO

30 000kr.- 10%

X =100%

X =300 000kr

OtBet: [ns Toro uto 061 Beipoc aenbdun maccoit 300 kr. Heooxoaumo 300 000KT mmaHKTOHA
3a/1a4y JUIsl CAMOCTOSATEIBHOTO PEIICHHUS:

1. Ha ocHOBaHMM MpaBujia 3KOJI0TMYECKON TUPaMUIbl OTPEEIIUTE, CKOJIBKO HYXKHO 3€pHa, UTOObI B
Jiecy BBIPOC OAWH (PUIMH Maccoi 3.5 KT, €Cliv 1eNb MUTaHUS UMEET BU/I: 3€PHO 3JIaKOB -> MBIIIIb ->
MOJIEBKA -> XOpeK -> (PUIIHH.

2.Ha ocHOBaHMHM NpaBUIIa HIKOJIOTHYECKON MUPAMUIbI ONPEEITUTE, CKOJIBKO OPJIOB MOKET BBIPACTH
npy Hammuuu 100 T 377aKOBBIX PACTEHHI, €CJIM LENb MUTAaHUS UMEET BUJI: 371aKH - Ky3HEUHUKU->
JITYIIKK-> 3MCH-> OpeJl.

3.Ha ocHoBaHuU npaBuia 3K0JIOrMYECKON MUPAMHUJIBI ONIPEIEIIUTE, CKOJIBKO OPJIOB MOXKET BBIPACTH
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npu Hanuuuu 100 T 371aK0BBIX pacTEHUH, €CIM LIETb TUTAaHUS UMEET BUJ: 371aKU -> Ky3HEUUKH->
HACEKOMOSITHbIE MITULBI-> Opell.

4. Kakue 13 nepeyrciieHHbIX OPraHU3MOB 3KOCUCTEMBI TATU OTHOCAT K MPOAYLIEHTaM, IEPBUYHBIM
KOHCYMEHTaM, BTOPUYHBIM KOHCYMEHTaM: OAKTepUH FHUEHUS, JIOCh, €J1b, 331, BOJK, JUCTBEHHUIIA,
pbick? CocTaBbTE LIETIb MUTAHUS U3 4 WK 5 3BEHBEB.

5*. Kakas mioma/s COOTBETCTBYIOIIET0 GHOreoeH03a MOKET BHIKOPMHUTE OJIHY 0COOb
MOCIICHETO 3BEHA B IICTIH MMUTAHUS: PaCTEHUS - TPBI3YHBI - Tuca? Macca JIHChI 25 KT, U3 HUX BOJIA -
65%. IIpoyKTUBHOCTH Ha3eMHEIX pacTeHuii - 200 T ¢ 1 M%/roz.

CaeaaiiTe BbIBOJ
@®opMa opraHu3anNu 3aHITUSL: UHOUBUOYAIbHAS
@DopMa OTUYETHOCTH 10 3AHATHIO: TUCHMEHHBIC OTBETHI Ha BOIIPOCHI
Yc/10BUS BbINIOJTHEHUS 32/IaHUS
1. MecTo (BpeMsi) BHITIOTHEHHSI 3a/IaHUS:_3a]JaHUC BBITIOJIHSICTCS HA 3aHATHE B ayIMTOPHOE BpeMs
2. MakcuMasbHO€ BpeMsl BBIITOJHEHUS 3a/1aHuUs: 90 MUH.
3. Bel MOKeTe BOCIIOIB30BaThC VYSOHUKOM, KOHCIIEKTOM JIEKIIAI

IMPAKTHYECKAS PABOTA Nell
Tema: CocTaBiieHHe KPYTOBOPOTA BellleCTB U NPeBpallleHne JHEPTUH B IKOCHCTEMAX
Henanb: HAyuynuTCs COCTaBIATH KPYTOBOPOT BEIIECTB M SHEPTHUHU B IKOCUCTEMAX.
O0opynoBanue: yueOHUK, KaHIEISPCKUE TPUHAJICKHOCTH
3aganue:
1. CocraBbTe cXeMy KpyroBOpOTa BEIIECTB U SHEPTUU B IKOCUCTEME JIyTa.
2. CroporHo3upyiTe BIMSHUE HAa PA3BUTHE 3KOCUCTEMBI CIEAYIOMUX (PaKTOPOB: IEATEIHHOCTh
YeN0BeKa, 3aCyXa, HABOJHEHHE.
BbiBO:
@opmMa opraHu3anMu 3aHIATHSL: UHOUBUOYAIbHAS
®DopmMa OTUYETHOCTH MO 3AHATHIO: TUCHMEHHBIC OTBETHI Ha BOTIPOCHI
Ycj0oBUS BLINOJHEHUSA 321aHUS
1. MecTo (BpeMsi) BBITIOTHCHHSI 3a/IaHUSI:_3a]JaHIC BBITIOJIHSICTCS HA 3aHATHE B ayIMTOPHOE BpEMs
2. MakcuMaiabHOE BpeMsl BBITIOJTHEHUS 3a/IaHUS: 90 MMH.
3. Bel MOkeTe BOCIOIB30BAThHCS YUEOHHUKOM, KOHCIIEKTOM JIEKIIUH

IIPAKTHYECKAS PABOTA Nel?2
Tema: «OTX0AbI MPOU3BOACTBAY.

Heab: mpoaHanu3upoBaTh BO3JACHCTBIE MPOU3BOJICTBEHHOM NEATEILHOCTH B 00JaCTH OyayIien
npodeccuu Ha okpyxaroiryro cpeay. Ha ocHoBe denepanbHOro kiaccupuKamoOHHOTO KaTajaora
OTXOJIOB OIPEAETATH Kacc OMACHOCTH OTXOJIOB; arperaTHOE COCTOSIHHE U (hU3HUECKyI0 hopMy
OTXOJI0B, 00pa3yrOIIMXCs Ha paboueM MecTe / Ha Tanax MpOU3BOJICTBA, CBSI3aHHBIE C
ompezeneHHoM npodeccueit/crnenuanbHOCThIO

Oo6opynoBanue: yueOHUK, KQaHIEISIPCKUE TTPUHAITICKHOCTH.

3ananus:

Nel. PazpaboraiiTe u 3amoTHATE CBOAHYIO (00001IaronIyto) Tadnuiy no teme «Knaccudpukanus
0TX0/10B 10 (hopmam u Bugam». O0s3aTeNbHO MPEACTaBbTE B JaHHOU TabmuIe HHPOPMAIIHIO O
XapaKTePUCTUKAX TEXHOTCHHOTO BO3JCHCTBHS KaXKIOTO BI/Ia OTXO/I0B Ha OKPY>KAIOIIYIO CPEAy.

OTxoabl NPOU3BOJACTBA U NMOTPeOJIEHUSI — OCTATKH ChIPbsl, MAaTEPHUAJIOB, MMOIY(PaOpUKATOB, HHBIX
U3JIeNUI UM TPOAYKTOB, KOTOPbIE 00pa30BAIKCh B IPOIECCE MPOU3BOJCTBA WIIM NOTPeOIeHus, a
TaK)kKe TOBApHI (IPOAYKIIMS), yTPAaTUBIINE CBOU MOTPEOUTEIbCKIE CBONCTRA.
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BoapIIMHCTBO BUOB IPOMBIIIEHHON TPOAYKIINHY, BKJIFOYAs! CJI0KHBIE NHTEIUIEKTyaJIbHbIE
KOHCTPYKIIUU TPEICTABISIFOT COOOW OTIIOKEHHBIH 0TX0. [10 OKOHYaHUM KU3HEHHOTO ITUKJIIA
BO3HUKAET BOIPOC O €r0 3aXOPOHEHUH WU IiepepaboTKe.

OTXOI[BI pas3In4aroTCA:

e IO IIPOUCXOKICHHUIO!:
o OTXOAbI ITPOU3BOACTBA (HpOMLII_HJ'IeHHLIC OTXOI[BI)

o  OTXOJbI NOTPeOICHHS (KOMMYHAJIbHO-OBITOBBIC)
e 0 arperaTHOMY COCTOSIHHIO:
o TBEpAbIE
o KUJKUE
o Ta3000pa3HbIe
e IO KJIACCY ONACHOCTH (IIJIs YENTOBEKA U / WITU JIJISl OKPY KAIOIIECH MTPUPOTHON CPEJIbI)

B cootBercTBUM ¢ 3akoHOM PD «O0 0TX01aX MPOU3BOJICTBA U MOTPEOICHUS» BBIICISIOT
CJIEIYIOIINE KIIACChl OMIACHOCTH ISl OKPY>KAIOLIEH MPUPOTHON CPEIbI:

I xacc - upe3BbIYatHO OMACHBIE OTXO/bI
II ky1acc- BEICOKOONACHEIE OTXOIbI

III x;racc- yMEpEeHHO OnaCHbIE OTXOIbI

IV ximacc- mamoonacHBIC OTXOIbI

V Ki1acc- mpakTUYECKH HEOMAaCHBIE OTXO/IbI

KpI/ITepI/II/I OTHECCHUA OIIACHBIX OTXOAO0B K KJIACCY OITaCHOCTH IJIA OIIC

Crenens BpeaHoro Kpurepuun OTHECEHHS OTXO/I0B K KJaccy Knacc ommacHocTH 0oTX01a
BO3JIEHUCTBUSA OIaCHOCTH
otxonos Ha OIIC

OueHb BbICOKAs DKoJyiornyeckasi cuctema HeoOpaTuMo 1-i knacc.

HapyuieHa. [leproa BoccTaHOBIEHUS

OTCYTCTBYET. Upe3BbI4aiiHO ONIaCHBIE.
Bricokas DKoJ0ru4ecKasi CHCTEMa CHIIBHO 2-11 kIacc.

HapyuieHa. [leproa BOCCTaHOBIEHUS — HE
MeHnee 30 neT mociie MoJIHOro YCTpaHeHus:  BbicokoomacHble
HWCTOYHHKA BPETHOTO BO3JICUCTBUS.

Cpennsist DKOJIOrhYecKas CHCTEMa HapylIeHa. 3-# xiacc.
[Iepnon BoccraHoBnEHUS — HE MeHee 10
JIET TIOCJIE CHUYKEHUS BPETHOTO YMepeHHO OIacHbIe
BO3JICUCTBUSA OT CYLIECTBYIOLIETO
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HCTOYHHKA.

Huskas (0Dxosiornyeckasi cucTemMa HapylleHa. 4-i1 knacc.
[leproa caMOBOCCTaHOBJICHHS — HE MEHEE
3 ner. ManoonacHeie
Ouenb HUBKas DKoJioruecKasi CUCTeMa IIPaKTUYECKU He  D-H KJjiacc.
HapylleHa.

IIpakTHuecku HeonacHbIE

Buow obpauienun c omxooamu npouseoocmea u nompeonenus:
- HAaKonieHue /8peMeHHOe XpaHeHue B CICUUAIBHO OTBEJICHHBIX MECTax Ha TEPPUTOPUH
PEITPHUSTHS/OPTaHU3AIINN;

- pasmeujenue Omxo008 - XpaHEHUE B CHEIHAIbHBIX OOBEKTaX pa3MEIICHHUS OTXOJO0B C IENbI0
JabHENIIEro 3aXOPOHEHUS], 00e3BpeKUBaAHUS u UCII0JIb30BaHUS;
- 3axoponenue — W30JALUMA OTXO0JAX, HE MNOJIKAIMUX JAJIbHEHIIEMY HCIOIb30BAHUIO B
CIELUMAJbHBIX XPAHWINILAX WIA MOJUTOHAX 3aXOPOHEHUs B LESAX MPEJOTBPAILCHUS MOINAJaHUs
BpPEIHBIX BEILECTB B OKPYKaIOIIYIO cpeny;
-UCNOIb306aHUE OTXOOB — MPUMEHEHHE OTXOAOB JUIS IPOHM3BOJCTBA TOBAPOB /MPOIYKIWU HIIH

IIOJIy4EeHUS SHEPIUY;
- obesgpedicusanue OTXOAOB - 00pabOTKa OTXOJOB B IENSAX MPEJOTBPAILCHHUS BPEIHOTO
BO3JICUCTBUSA Ha YeJoBeKa u KOMITOHEHTBI OKpY’KaroIeu cpenbl

- mpaucnopmuposanue OTXOJ0B — MEPEMEIEHUE OTXOJ0B C TMOMOIIBI TPAHCHOPTHBIX CPEICTB
BHE TPaHMIl 3€MEJIbHOI0 y4yacTKa, HaXOASAIIErocs B COOCTBEHHOCTH IOPUIMYECKOro JIMIA MU
IIPEIOCTABIEHHOTO UM B apeHny.
[Tpyu npouM3BOACTBE NPOAYKIMH 1EJI€CO00OpPa3HO YCTaHABIMBATh TEXHOJOTHYECKUHN YAETbHBIN
HOpPMaTUB O0pa30BaHHS OTXOJOB — KOJMYECTBO TEXHOJOTHYECKHX OTXOJOB Ha EIUHUILY
nepepaboTaHHOrO ChIpbs WJIM TOTOBOM MPOIYKIMH. BakHO MOAYEpPKHYTh, YTO Ha MPOU3BOJICTBO
OTXO0JI0B TAK)K€ 3aTPayUBACTCs OOJIBIIOE KOJUYECTBO MAaTEPUAIIBHBIX U YHEPIETUUYECKUX PECYPCOB.
[ToaToMy, ¢ TOYKHM 3pEHHUS SKOJIOTMH M 3KOHOMHUKH HEOOXOJMMO MUHUMH3HUPOBATH KOJUYECTBO
OTXOJIOB.

MNe2. CocraBbTe IIIAHOBBIN KOHCHEKT (IJIaH-KOHTEKCT), UCIIOIb3Ys B KAUE€CTBE OCHOBBI ISl
HOCTPOCHMS TUIaHA MUCbMEHHOM paboThl CIeyIOIINE BOIPOCH:

JlaiiTe onpenesieHne NOHATUIO «3KOJIOTUS».

Yro uzyuaeT 001as U yacTHask HKOJIOTHs?

Ilepeuncinre CTPYKTYypy COBPEMEHHON IKOJIOTHH.

[Tepeuncnure r106aNbHBIE TPOOIEMBI SKOJIOTHH.

[aiite onpeneneHne NOHATHIO «3KOJIOTUYECKUN KPU3UCH.

Yro Takoe nmpupoaHbie pecypebl? Jlaiite onpenenenue.

No ok owd=

I[aﬁTe KPaTKYHO XapaKTCPUCTHUKY COUATIbHO-IIOJIUTUYICCKOT' O, 3APABOOXPAHHUTCIIBHOTO,
BOCIIUTATCIIBHOTO ACIICKTa OXPaHbI 0pr>1<alomeﬁ CpCabl.
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8.  IlepeuncnnTe OCHOBHBIC IPaBHJIA U IPUHIIUIIBI OXPAHBI TPHUPOIBL.
9.  JlaiiTe onpezeneHre NOHATHIO «PAllMOHATBHOE MPUPOIOIIOIB30BAHUEY.
10. Yro Takoe «MOHUTOPHUHI?

BbiBoa:
@DopMa OPraHU3aAUNU 3AHATHUS: UHOUBUOYATILHASA

®opMa 0THYETHOCTH 110 3AHATHIO: IMCbMEHHBIE OTBETHI Ha BOIIPOCHI

YciaoBus BbINOJIHEHUS 3a1aHUSA

1. Mecto (BpeMs1) BBIIOJIHEHUS 3aaHNs:_3a/1aHUE BHIMIOIHSETCS HA 3aHATHE B ayJIUTOPHOE BPEMsI
2. MakcuMaabHOE BpEMsI BBIITOJIHEHUS 3a/1aHU: 90 MHH.

JIABOPATOPHAS PABOTA Ne2

Tema: «YMcTBeHHasi pad0TOCIIOCOOHOCTb)
LeJsib: HAYYUTHCS OMPEAETATH CTENEHb YMCTBEHHON pab0TOCIOCOOHOCTH Ha OCHOBAHUU U3YUEHUS
0co0eHHOCTEH BHUMaHMs, 00bEMa U CKOPOCTH IepepabOTKH 3pUTEIbHON HH(DOpMaIUH.
OGopynoBanue: Tabnuuel B.Sl. AupumMoBa, KaabKyasSTOP.
3amanuda:
ITo3nakombTech ¢ Ta0MuaMu AH(PHUMOBA (KOPPEKTYPHBIMHU OYKBEHHBIMH IIP00amMu) U
TEeXHHUKOW BBLINOJTHEHHUS 3aJaHUA.
Ta0nuibl MOMOTal0T U3YYUTHh OCOOCHHOCTH BHUMAHUS TIPH JIEHCTBUN 0THOOOPAa3HBIX
paszapakuTelneil, KAKUMU ABJISIIOTCS OyKBbI. OTHOCUTENBHO PA3JIMYHOE KOJIUYECTBO OJTHOMMEHHBIX
OYKB B CTPOKaX MCKJIIOYAeT BO3MOXKHOCTh MX 3aIIOMHUHAHUS M OJJHOBPEMEHHO TpeOyeT OOIbIIon
COCpPENOTOUYEHHOCTH BHUMAHUS.
Xoa padoTsl
1. [loamummre Omask 1.
2. IIpounTaiite HHCTpYKLUIO: «BO3BMUTE pyUKy M IIOCTaBbTE PYKY Ha JOKOTh. BHUMaTENbHO
IPOCMAaTPUBANTE KaXKYI0 CTPOUKY (ClIeBa HAlpaBo, KaK YUTAETEe KHUTY) U BbIYEPKUBANUTE OYKBBI
»X U ,,“» 0HON KOCOM 4epTOn».
3. aiite komanny «Hauanu» u BKiIrounTe cekyHaomep. Uepes 2 MUH OCTaHOBUTE paboTy
koMansio «Ctomy. Jlaiite ykazanue: «[locTaBpTe yrosok Ha TOM MecTe CTpOUKH, rae Bac 3acran
curgani ,,Ctom*y.
4. BHoBb jaiiTe uHCTpyKIMio: «byaem nponomxkaTs BelYepKUBaTh OYKBHI ,, X 1 ,, 1 BOo Bcex
ciyyasix, KpoMe Tex, Korja nepej OykBoii ,,X* Oynet crosts OykBa ,,B*, a nepexn 6yksoit ,,J1* —
oyksa ,,E“». B atux ciyuasx Hago «BX» u «EN» noguepkuBarh 01HOM uepToil.
5. O0paboraiiTe 6y1aHK IO CXEME:
* [Togcuer oobema paboThl A 10 Bcel 4-MUHYTHOM ITPOOE U OTAEIBHO MO KaKIOW 2-MUHYTHOU (Ax
U A2); YUCIIO MOJIHBIX CTPOK X 40 + YKCIIO 3HAKOB B HETIOJIHOW CTPOKE.
* Pacuet ko3 ummenta K no popmyne: K=A / Ar
[Tpumep: mpocmoTpeHo 529 3HaKoB, 3a nepsble 2 MuH — 307 3HakoB. CnenoBatensHo, K = 529/307
=1,72. Yewm Bbimie BenuunHa K (65mxe K 2), TeM 00JIbIIe MOABHKHOCTh HEPBHBIX IIPOLIECCOB
[Benukanosa JI. K., 1993J.

* [Toncuer ommobok: OILl — Bcero omubOK 1Mo BceMy 00beMy (ITPOMYIIEHHBIE, HCIIPaBIECHHbIE,
HENPaBWJIbHO 3a4€PKHYTHIE 3HAKN), J| — ommnOku Ha nuddepeHpoBKY BO BTOPO 2-MUHYTHOR
npob6e. [ yckopeHus 00pabOTKHU JTydllle UMETh KITIOY.

* Cranpaptuzanus omnook: noacuet OILl va 500 3nakoB, J{ — Ha 200 3HaKOB.

bnauk 1
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[Tpumep: IIpocmotpeno 529 3nakoB, O = 10. 3a BTOophle 2 MUH ITpocMOTpeHO 222 3Haka, J[ = 3.
Pacuer: 529 - 10; 500 - x; x = 9.5;

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

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

Pacuet xorddummenta npoaykruBHocTH (Q) Mo dhopmyse:

ITpumep:
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JUJ1s OLIeHKH YMCTBEHHOM pab0TOCIIOCOOHOCTH BaXKHO YCTAHOBUTH XapaKTep U3MEHEHUs

MoKa3aTeJiel MepBoi U BTOpOH Mpo0 y MIKOJIBLHUKA B X0 YIEOHOTO JTHS, YpPOKA U HEJCIIH.
BoiBoa:

@opMa opraHu3anMu 3aHITUS: UHOUBUOYAIbHAS

@®opMa 0TYETHOCTH 1O 3AHATHIO: TUCbMEHHBIE OTBEThI Ha BOIIPOCHI

Yc/10BUS BbINIOJHEHUS 32/1aHUS

1. Mecto (BpeMSI) BBIINIOJIHCHUS 3aaHU . 3aJIaHKUC BBIIIOJHACTCA HA 3aHATUC B AyAUTOPHOC BPEM

2. MakcuMaibHOE BpeMsl BBIITOJIHEHUS 3a/IaHuUs: 90 MUH.

INPAKTUYECKAS PABOTA Nel3

Kelicbl Ha aHanu3 HHPOpPMALIMK O HAYYHBIX JOCTHKEHHUSIX B 00JIACTH T'€HETHUECKUX TEXHOJIOTHUH,
KJICTOYHOW MHXKEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH. 3auTa Keica: MpeACTaBICHUE Pe3yIbTaTOB
peleHus: KecoB (BBICTYILICHUE C MPE3EHTAINEH )

INPAKTUYECKAS PABOTA Nel4
Keiicbl Ha aHanu3 MHPOpPMALMK O Pa3BUTHH IPOMBIIIJIEHHONH OMOTEXHOIOTUM
(no epynnam)

IIpumep kelica

DopMynHpoOBKa 3aJaHUS:

buortexHonoruss — KOMIUIEKCHass Hayka, HalpaBjeHHas Ha IOJy4YEHHE LEIEBOrO
NPOAYKTa, C TMOMOIIBI0 OHOOOBEKTOB MHUKPOOHOTO, PACTUTEIBHOTO U KUBOTHOTO
IIPOUCXOXKICHUS.

MenunuHckast OMOTEXHONIOTHS — OTPACiib, 1IEJIb KOTOPOH CO3/aHKe JUArHOCTUYECKHUX,
npoUIAKTUYECKUX M JIEYEOHBIX IpEernapaTroB, OHA HM3Y4aeT BO3MOYKHOCTHU HCIOJIb30BaHUS
MUKPOOPTaHU3MOB, ISl TIOJy4YEHUs! aMUHOKHUCIIOT, BUTAMUHOB, (DEpMEHTOB, aHTUOMOTHKOB,
OpraHUYECKUX KUCIIOT.

CaxapHblit 1uadet — 370 3a00j1eBaHie 0OMEHA BEIECTB, IPU KOTOPOM B OpraHU3MeE He
XBaTaeT MHCYJIMHA, a B KPOBU IOBBIIIAETCs cojepkaHue caxapa. CopepxaHue caxapa B
KPOBH HEOOXOIMMO Ui HOPMalbHOTO (YHKIIMOHUPOBAHUS KIIETOK. WHCYIWH, KOTOpBII
BbIpa0aThIBaeT MOJKENyA0UYHAsl JKeye3a, o0ecreunBaeT NPOHUKHOBEHUE TJIIOKO3bI B KIIETKH,
HO MHOTJa MPOMCXOIUT cOOM BBIpaOOTKHM MHCYJIMHA U KJIETKA HE IMOJy4yaeT HeoOXOIUMOro
NUTaHMs, a caXxap HAaKalJIMBaeTCsl B KPOBHU. DTO MPUBOAMUT K BO3SHMKHOBEHHIO CaXapHOIO
nuabera pa3HBIX THIOB, OJUH W3 KOTOPBIX SBISETCS MHCYIWHO3aBUCUMBIM. [Ipu Takom Tumne
caxapHoro nuadera 3a00JIeBLINI TOJKEH BCIO )KM3Hb BBOJIUTH c€0€ MHBEKIIMU UHCYIINHA.

[To nannbpiM cratuctukd, B 2014 1. KomnyecTBo OONBHBIX caxapHbIM AHA0ETOB B
Poccuiickoit denepanuu cocraBmio 387 MiH uyenoBek. [lo HEKOTOpHIM JaHHBIM 3Ta IUdpa
Ka)K]IbIil roJ] yBenuuuBaercs Ha 5%.

3aganue: HalWauTe W TNPOAHATUUPYHTE pa3IUYHbIE HCTOYHUKUA HHPOpMAIUH
(HaydHas u y4eOHO-Hay4YHasl TUTepaTypa, CpelcTBa MaccoBor MHGopMaluu, ceth MHTepHET
U Apyrue) 1no teme keiica. OTBETbTE Ha BONPOC Ha OCHOBE HalICHHbIX JaHHBIX: C 4eM CBsI3aH
pocT 3a00JIeBa€MOCTH CaXapHBIM JMA0ETOM CpEeIu B3pOCIOr0 HACEJIeHHUS U OMOJIOKEHHE
3aboneBanua? Kakue mepbl mpodUIaKTHKK caxapHOro auabeTa MOXKHO peaiu30BaTh B
MOBCEIHEBHOM JKM3HM KaxaoMy u3 Hac? Kak pa3sBuBajoCh IPOU3BOJCTBO MHCYJIMHA U C
KaKUMH 3THYECKUMHU HOPMAaMH [IPH 3TOM CTaJIKUBAINCh YUEHbIE?

[ToaroToBbTe yCTHOE COOOIIEHHE C MMPE3eHTalKel, B KOTOPOM HEOOXOMMO OTPA3UTh:

1. CaxapHblil 1uabeT — NPUYNHBI, CAMIITOMBI, IMATHOCTHKA U JICUEHUE;

2. PacrpocTpaHEeHHOCTh CaxapHOro jAuabeTa Cpelud HAaceJeHUs CBOErO0 PErroHa 3a
nocleHNe TPU TOJAa, IMPOAHAIM3UPOBAB HAyYHble MYONMKAIMM M CTaTUCTHYECKYIO
OTYETHOCTH (B TOM YHCIIE OTUETHI | 0CY1apCTBEHHOT0 peecTpa caxapHoro quadera);

3. PacmpocTpaHeHHOCTh caxapHOro mauabeTa cpeau HaceneHuss Poccuiickoit
deneparuu  3a TmMOCIEeIHHWE TPU TOAa, MPOAHAIM3UPOBAB HAy4YHbIe NYyOIMKAIUU W



CTaTUCTUYECKYIO OTYETHOCTH (B TOM uHMCIE OTYEThl ['0CyaapCTBEHHOTO peecTpa caxapHOro
nuabeTa);

4. llpeanonaraemMple MPUYMHBI U3MEHEHUS 3200I€BAEMOCTH CaXapHbIM JHA0ETOM H X
000CHOBaHHE;

5. Bo3moxHbIe TPOPUITAKTUYECKIE MEPOTIPUATHS;

4. Metozpl NOJy4eHUs UHCYJINHA;

5. Otpa3ure 3TUUECKHUE ACHEKThI UCII0JIb30BAHNS OMOTEXHOIOTHM MPH POU3BOJICTBE
UHCYJIMHA.

IIpencraBiienne pe3yJbTATOB pPellIeHUs KelCOB

(BBICTYIIEHHE ¢ TIpe3eHTanue)

3.YYET 1 OHEHKA BBIITIOJIHEHHBIX JIABOPATOPHBIX U PABOT

JIABOPATOPHAA 1 ITPAKTUYECKASI PAGOTA

VYueHuK caMm npeaiaraet OnpeaeIeHHbIN ONBIT 1) 10Ka3aTeIbCTBA TEOPETUUECKOTO
MaTepuasa, CaMOCTOSTEIbHO pa3padaThIBAET IIaH MOCTAHOBKH, TEXHUKY
0€30MMacCHOCTH, MOKET OOBSICHUTH PE3YJIbTATHI U MIPABIIIBHO O(POPMIISET UX B

«5» | TeTpanu.

TakKke OLICHUBAETCS KQUECTBO BEJICHUS 3alIMCEH: aKKYPATHOCTh, BBIIIOJIHEHUE CXEM,
PUCYHKOB U Tabmui u T.1. Ecnu TpeOGoBaHUS HE BBIMIOIHSAIOTCS, TO OI[CHKA
CHIDKAeTCH.

OmBIT IPOBEJICH 1O MPEUIOKECHHOW YIUTEIIEM TEXHOJIOTHHU C COOI0ACHUEM TIPaBHIT
Tb. PaboTa, BbIOIHEHA MTOJIHOCTHIO, HO B HEW He 0osiee 0JHON Herpy0Ooil ommoKy u
OJTHOTO He/loueTa; He OoJiee TpeX HEeI0YETOB.

«4y | IlpaBribHOE OPOPMIICHUE PE3YJIBTATOB OIBITA B TETPAIH.

B koHIIe Kax /1011 1a00paTOPHOI PabOTHI 0053aTEIHHO 3aMUCHIBACTCS BHIBOJ 1O
UTOTaM BBIIIOJIHEHHON paboTHI (BBIBOJ (POPMYITHPYETCSI UCXOMS U3 eI PadOTHI).
JlabopaTtopHas pabora 03 BbIBOJJa HE OILICHUBAETCSI BHIIIE «4».

VY4eHuK npaBUIIbHO BBHITIOJIHUI HE MeHee 2/3 Bcel paboThl WK OIYCTHI HE Oosiee
OJIHOM rpyOOi OIIMOKHU M IBYX HEA0YETOB (PE3yIbTaThl ONbITa OOBSICHSIIOTCS TOIBKO
C HaBOJALIMMHU BOIIPOCAMHU, PE3YyJIbTAaThl HE COOTBETCTBYIOT UCcTUHE). OdopmieHue
OTIbITa B TETPaan HEOPEKHOE.

3»

He cobmronarorest mpaBuiia TeXHUKU 0€30MacHOCTH, HE COOJI0JaeTcs
«2» | mOCIen0BaTEIbHOCTh POBEACHUS ONBITA. YUEHUK HE MOXKET OOBICHUTD PE3YJIbTarT.
OdopmiieHne onbITa B TETpaan HeOpEKHOE.

Kpurepuu oueHkH TecTOBBIX padoT

TECTOBOE 3AJIAHUE
«5» 91-100%
«» 71-90%
«3» 50-70%
«2» Menee 50%
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Chnucok JiuTeparypsbl:

OcCHOBHBIC HCTOYHUKHU:

buonorus. 10 kiacc : yaeOHuK 1151 00111e00pa3oBaT. opraHu3anui : 6a3oBbIi

ypoBens / [[. K. bensies [u np.] ; mox pexn. . K. bensesa, I'. M. dpimmuna. — 8-¢

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

buonorus. 11 knacc : yaeOHHK 111 00111€00pa30BaT. OpraHu3anui : 0a30BbIN

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

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

JlonoIHUTeILHAS JJUTEpPaTypa:

Jlanmuuikas, T. B. buonorusi. Tectsl : yaeOHOE 1mocodue 1j1si CpeTHero

npodeccuonansHoro oopazosanus / T. B. Jlanumkas. — Mocksa : U3natensctBo FOpaiit,
2023 — 40 c. — (IIpodeccuonanpHoe oopazoanue). — ISBN 978-5-534-14157-3. —
Texkcr : anexTpoHHsI / O6pa3oBarenpHas miatdopma FOpaiit [caliT]. —

URL: https://urait.ru/bcode/519715 (nata ob6pamenus: 27.04.2023).

DJIEKTPOHHBII pecypc:

buonorus. ba3zoselit u yriyosnennsiid ypoBHH: 10-11 kmaccel : y4eOHUK TSI CPETHETO
obmiero oopazoBanus / B. H. Speirus [u ap.] ; mox obmiet pexaknueit B. H. Speiruna. — 2-¢
u3., nepepad. u gon. — Mocksa : MU3garensctBo Opaiit, 2023 — 380 ¢. —
(O6meobpazoBarenpHbIN 1K), — ISBN 978-5-534-16228-8. — Tekct : 31eKTpOHHBIH //
O6pazoBarenbHas mnatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530646 (nara
obpamenus: 27.04.2023).

KOnakoBa, O. U. buonorus: Belaaronyrecs yueHsle : yueoOHoe mocoOue sl CPeHETo
npodeccuonansHoro oopazosanus / O. W. KOnakoBa. — 2-¢ m31. — Mocksa : M31aTenscTBo
IOpaiir, 2023 — 264 c¢. — (IIpodeccuonanpHoe oopazoanue). — ISBN 978-5-534-11033-
3 — Texcr : anmexktponHsbIi / O6pa3oBarensHas atgopma KOpaiT [caiT]. —

URL: https://urait.ru/bcode/517124 (nata oOpamenus: 27.04.2023).
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