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MeTtoanueckne yka3zaHus 1O BBIIOJHEHHUIO MPAKTUYECKUX M J1a00paTOPHBIX
3aHATHIA 10 y4eOHOU nucuMIuinHE «buoJorus» npeaHazHadeHbl JJi1 CTYJIEHTOB
cneunansHocty 09.02.07 Hugopmayuonnvie cucmemvl u npozpammuposanue,
COCTaBJIEHbI B COOTBETCTBUU C paboyeil mporpaMMoi AUCHUIUIMHBL « bruosorus» u
HaIIpaBJICHbI HA JOCTUKEHUE CIEAYIOIINX LEIICH:

o OCHOBHBIE TOJIO)KEHHSI OMOJIOTMYECKUX TEOPUA U 3aKOHOMEPHOCTEM:
KJIETOYHOW TEOpHH, 3SBOJIOLMOHHOrO YyueHus, ydeHus B.M.Bepnaackoro o
ouochepe, 3akoHbl [ .MeHnmens, 3aKOHOMEPHOCTCH  HM3MCHUMBOCTH U
HAaCJIECTBEHHOCTH;

o CTPOCHHE M (PYHKIIMOHMPOBAHUE OMOJOTHYECKUX OOBEKTOB: KIIETKH,
CTPYKTYPBI BUJIa U SKOCUCTEM;
o CYIIHOCTh OWOJOTHYECKUX MPOIECCOB: PA3MHOXKEHHS, JEUCTBUS

HCKYCCTBEHHOT'O M €CTECTBEHHOr0 0TOOpa, POpMUpPOBAaHUE MPUCIOCOOJICHHOCTH,
MPOUCXOXKJIEHHE BHJIOB, KPYrOBOPOT BEIIECTB W TMpEBpallleHUE HHEPTruu B
PKOCUCTEMAX ®  Ouocdepepa3BUTHE MMO3HABATEIbHBIX  HHTEPECOB,
WHTEJUICKTYaIbHBIX W TBOPYECKHX CIOCOOHOCTEH O0OydYaromuxcsi B MPOIECCce
U3Yy4YEHUS] OMOJIOTUYECKUX SBIICHUN;

o OMOJIOTMYECKYIO0 TEPMUHOJIOTHIO U TEOPHIO.

Meronuueckiue yKa3aHWUS SIBISIOTCS YacThl0  YYCOHO-METOAMYECKOTO
KOMILIEKCa TI0 JUCHUIUIMHE bHoJorMss u coaepkaT 3adaHus, YKa3aHUS
(TeopeTnueckuii MUHUMYM, Gopmynsl). llepen BbIIOJHEHHEM NPAKTUYECKON
paboThl KXl CTYJIEGHT 0053aH IMOKa3aTh CBOK TOTOBHOCTh K BBITIOJHEHUIO
paboThI: MPOUTH TeCTUpPOBaHUE, MHCTPYKTax. [lo okoHuUaHWIO pPabOTHI CTYACHT
oopMIISeT OTUET.

B pesynbTaTe BBIMOTHEHUS MOJHOTO 00beMa MPAKTHUYECKUX Pa0OT CTYACHT
JIOJKEH YMETh:

. OOBSICHATH €TUHCTBO >KHBOW M HEKWUBOW TPHUPOMABI, POACTBO KUBBIX
OpPraHU3MOB; BIMSHHUE YKOJIOTUYECKUX (PAaKTOPOB HA KUBHIC OPTAHU3MBI, BIIUSHHEC
MyTareHOB Ha PaCTEHUS, )KUBOTHBIX U YEJIOBEKA; B3AaMMOCBSI3HU M B3aUMOICHCTBUC
OPraHWU3MOB W OKpYXalomeld cpeapl; NPUYUHBI U (DAKTOpHI  DBOJIOIUH,
W3MCHIEMOCTh BHJIOB; HApYIICHUS B Pa3BUTUU OPTaHU3MOB, MYyTalldd M HUX
3HaUYCHWE B BO3HMKHOBEHWW HACICJICTBCHHBIX 3a00JICBaHHMI; yCTOWYHUBOCTD,
pPa3BUTHE W CMCHBI JKOCHCTEM; HEOOXOIMMOCTh COXpPaHEHHUS MHOT000pasHs
BU/IOB;

. pemarb  dJEMEHTapHbIe  OMOJIOTMYECKHE  3aJa4M; COCTaBISAThH
AJIIEMEHTAPHBIE CXEMBbI CKPEIIMBAHUS M CXEMbI TEPEHOCa BEUIECTB U TMepenayu
DPHEPTrUM B IKOCUCTeMax (LIEMH MUTaHUs); OMUCHIBATH OCOOEHHOCTH BHUJOB IIO
Pa3IUYHBIM KPUTEPHUSIM;

. BBISIBIISITh  TIPUCTIOCOOJICHUST OpPraHU3MOB K cpele  oOuTaHus,
UCTOYHUKM M HaJIMYME€ MYTAareHOB B OKpyXKawouied cpeae (KOCBEHHO),
aHTPOIIOTCHHBIC U3MEHECHHSI B DKOCUCTEMaX CBOCH MECTHOCTH;

. CpaBHUBATh OHWOJIOTHYECKHE OOBEKTHI: COCTaB PACTUTEIBHON W
JKUBOTHOW KJIETOK, 3apOJBIINICH 4YEeIOBEKAa W JPYTUX JKUBOTHBIX, MPUPOIHBIC
HKOCUCTEMBI M arpo3KOCHCTEMBI CBOCH MECTHOCTH; IMPOIECChl (€CTECTBEHHBIN U



WCKYCCTBEHHBI OTOOP) M JeNaTh BBIBOJBI M 00OOIIEHUST HA OCHOBE CPaBHCHHS U
aHan3a;

. aHAIM3UPOBATh W OIEHWBATh PA3JMYHBIE THUIOTE3bl O CYIIHOCTH,
MIPOUCXOXKICHUN JKU3HU U YEJIOBEKA, II100aJIbHbIC DKOJIOTHYCCKUE MPOOIEMBI U HX
pelIeHus1, TOCIeACTBUS COOCTBEHHOM JIEATENHHOCTH B OKPY KaloIeH cpejie;

. HaXOAWTh WH(POPMAIIUIO O OMOJOTHYECKHX OOBEKTaX B Pa3IUIHBIX
UCTOYHMKAX (yuyeOHHMKaX, CIpaBOYHHMKAX, HAYYHO-TIOMYJSIPHBIX H3JaHMSIX,
KOMIIBIOTEPHBIX 0a3ax, pecypcax ceTu IHTepHET) U KPUTHUYECKHU €€ OICHUBATH;

. IIPOU3BOJUTH PACUYETHl MApaMETPOB C UCIOIb30BAaHUEM TPUOOPOB U
BBIYHCIIUTEIILHON TEXHUKH;

. BBIICNIATh B TEKCTE€ TJIaBHOE, oOpabaThiBaTh U aHAJIU3UPOBATH
MaTepHalr;

. COTIOCTABIISATh MOJIYYCHHBIC JJAaHHBIC, JIEIaTh BHIBOIHI,

. oOopMIIATE pe3ybTaThl padOTHl B COOTBETCTBUH C MPEAbIBIIEMBIMHU
TpeOOBAHUSIMU.

[Ipu mpoBeneHWM NPAKTUYECKUX U JAOOPATOPHBIX PabOT MPUMEHSIOTCS
CJICAYIOIINE TEXHOJIOTHH U METOJIbl OOYUYeHHMs: PENpOJAYKTUBHBIA M YaCTUYHO-
TTOUCKOBBIU.

IIpaBuia BbINOJIHEHUS JIa00paTOpPHBIX paodor:
1. CryneHTbl TOYHO BBINOJHATH YKa3aHWS yuyuTens (OpernojaBaTens) IMpu
NpOBEICHUH padoThl; 0€3 €ro paspenieHus HE BBIIOJHATH CaAMOCTOSTEIHBHO
HUKAKHX pabor.
2. Ilpm uCHONB30BAHUM PEXKYIIUX M KOJIOIMIMX HHCTPYMEHTOB (CKaJbIleNeH,
HO>KHHII, PETIapOBATBHBIX UTJI U JIp.) OpaTh UX TOJHKO 32 PYYKH, HE HAMPABIATH
WX 3a0CTPEHHBIC YacTH Ha ceOs W Ha 0O0ydwaromumxcs, KJIacTh MX Ha pabouee
MEeCTO 3a0CTPEHHBIMU KOHLIAMU oT ceos.
3. IIpu pabote co cnUpTOBKOM Oepeub OACXKAY U BOJOCHI OT BOCIUIAMEHEHHUS, HE
3QKUraTh OJIHY CHUPTOBKY OT JIPYyrod, HE M3BJIIEKAaTh W3 TOPSIIEH CIUPTOBKU
ropenky c ¢uTuiaeM, He 3aayBaTh IUIaMsl CIUPTOBKU PTOM, a TacUTh €ro,
HaKpbIBas CIIeMAIbHBIM KOJITTAYKOM.
4. HarpeBaHUM XHUJIKOCTH B MPOOUPKE WM KOJIOE HMCIOJIb30BaTh CIEIUAIbHbBIC
nepxarenu (ITaTUBBI), OTBEPCTHE TMPOOUPKH WIM TOPIBIIMIKO KOJOBI HE
HAIPaBJIATh Ha ce0s W Ha OOydYaroIIMXCsA, HE HAKJIOHSTHCS HaJ COCylaMHU U HE
3arJis/1bIBaTh B HUX.
5. Cobmoath OCTOPOXHOCTh TPH OOpaIieHuu ¢ J1a0OpaTOpPHOW TMOCYAOU H
npubopamMu ©3 CTeKJIa, He OpocaTh, HE POHATH W HE YyAApATH UX.
6. WsroraBnuBas mnpemnapaThl i paccMaTpUBAaHUS HMX MOJI MHKPOCKOIIOM,
OCTOPOXKHO OpaTh MOKPOBHOE CTEKJIO OOJBIIMM M yKa3aTeIbHBIM MalbIlaMH 32
Kpasi M aKKypaTHO OIyCKaTh Ha MPEJMETHOE CTEKJIO, YTOObI OHO CBOOOJHO JIETJIO
Ha Ipemnapar.

TpeOoBanus k padoyemy Mecry:

1. K pabote B kabuHeTe OMOJIOTUH I0MTyCKAIOTCS MPenoaBaTeian, CTyACHTHI
HE UMEIOLIME MEIULMHCKUX MTPOTUBOIIOKA3aHUM.



2. B Hauane kaxaoro y4eOHOro rojaa co CTyJEHTaMHU IPOBOJSAT BBOJHBIM
UHCTPYKTaX, Mepe]] U3yUEHUEM KaKJ0r0 HOBOT'O pa3zelia MPOBOAUTCS EPBUYHBIN
MHCTPYKTaX Ha paboueM MecTe M He pexXe OJHOro pa3a B MOIYrojue —
NOBTOPHBIA MHCTpYKTaxX. IIpu mepepriBe B 3aHsATUAX Oosiee yueM Ha 30 gHel
IPOBOJUTCS  BHEIUIAHOBBI  MHCTPYKTaX. JlaHHBIE O TpOBEAEHUH BCEX
WHCTPYKTaXKEH (PUKCUPYIOTCS B KJIIACCHOM WJIH B CIICIIMAIBHOM KypHajax.

3. Ilpu pabore B KaOuHeTe OMOJOTHHU MPENOAaBaTEN, CTYACHTHI JOJKHBI
COOJII0IaTh CIIENYIOIME IpaBuiia BHYTPEHHETO paciopsika:

- HE SBJISITHCS HA 3aHATHS B TSOKEIOW BepxHEd ojaexne (ee HeoOX0aUuMO
caaBath B rapaepo0);

- BXOAUTHh B MOMEIIEHNE KaOWHETa OMOJIOTMH TOJBKO C pa3pelleHus U B
IPUCYTCTBHUH NPENOAABATEIIS;

- npeObIBaHKHE 00yYarOIIUXCs B TA0OPAHTCKOW 3alperiacTcs;

- 3ampelaercsd BXOJIUTh B KaOWHET OWOJIOrMU C MPOAYKTAMH IUTaHUS,
HalUTKaMU, )K€BATEJIbHON PE3UHKOM;

- co0Jr01aTh MpaBuja JIMYHON TMTUEHBI;

- BCEe JeWcTBUsA oOOywarmierocs B KaOuHeTe OHOJIOTHU  JOJIKHBI
COOTBETCTBOBAThH MpaBWJiaM I[OBEJEHUS B 00pa30oBaTEIbHOM YUYPEKICHUH,
yKa3aHusiM yuuTens (mpernojaBarelisi) U METOAMKAM TPOBEIACHUS 3aHSATUM.

Kputepun ouenku:

Ne | Tun (Bua) | Kpurepum oueHku
3aJaHus
1 | [IpakTnueckas OuneHka «5» BbICTABJISIETCS, €CJIM CTYACHT COBEPIINIL:
4acThb - TIOJTHOE BBINIOJHEHHE MPAKTUYECKOM YacTH 3ajgadd  0e3

CYIIIECTBEHHBIX OINOOK;

Ounenka «4» BbICTABJISIETCS, €CJIH CTYACHT COBEPIINJI:

- TMOJHOE BBINOJHEHHE MPAKTUYECKOM YacTH 3a7auyd ¢ JOIMYyIIeHUEM
apu(pMETHYECKUX OLINOOK;

Ouenka «3» BBICTABJISIETCS, €CJIH CTYIeHT COBEPIIMII:

- TIOJIHOE BBINOJHEHHUE MPAKTUYECKOM YacTH 3aJaud C JOMyLICHHEM
apu(METUYECKUX OMMUOOK u 1-2  CYIIECTBEHHBIX  OIIHUOOK,
OKa3aBIIMX BIMSHUE HA MIOJIyYEHHBIN pe3ysbTar;

Ouenka «2» BBICTABJISIETCS, €CJIH CTYIeHT COBEPIIMII:

- HE T[IOJHOE BBINOJIHEHHE MPAKTUYECKOW YacTH 3aJadud ¢
JIOTyTIEHHEM apru(PMETHUYEeCKUX OMIMOOK M CYIIECTBEHHBIX OIIMOOK,
OKa3aBIIMX BJIMSHUE HA ITOJYYECHHBIN pe3ysbTar.

B cooTBeTcTBUM C Y4€OHBIM IJIAHOM MPOTPAMMbl MOJTOTOBKH CIEIUATHUCTOB
CpEIHEro 3BE€HA MO CHEUHATbHOCTH 09.02.07 Hugpopmayuonnvie cucmemvl u
npozpammupoeanue M paboueld NPOrpaMMoON Ha MpakTHUecKkue (J1abopaTOpHBIE)
pabotel no guciuiuinie «buosaorus» orBoautcs 20 yacos.



2. IEPEYEHb IPAKTUYECKUX U JIABOPATOPHBIX 3AHATHUM,

KOHTPOJIBHBIX PABOT

(BbImHMcKa U3 padoyeil MporpaMMmel)

Ne ii/m

Ha3zBanmne npakTu4eckoi padorsl

KoanyecTBo 4acoB

JlaGopatopnoe 3ansaTHe Ne 1. IIpnoOperenus ombita
IIPUMEHEHNUS  TEXHUKU  MHUKPOCKOIIMPOBAaHUA  IIpU
BBINOJIHEHUH JIa0OpaTopHbIX pabot: JlabGopaTopHas
pabora «CTpoeHue KIETKH (pacTeHHUs, IKUBOTHBIE,
rpubbl) M KJIETOYHblE  BKJIIOUEHHUS  (Kpaxmal,
KapOTUHOU/IbI, XJIOPOIUIACTHI, XPOMOILIACTHI)».
[lonroToBka  MHKpoIpemnapaTroB,  HaOJIOJEHHE  C
IIOMOIIIBKO MHUKPOCKOIIA, BBISABJICHUC pasnnqnﬁ MCKIY
U3y4aeMbIMU 00BeKTaMH, (POPMUPOBAHKE BHIBOJIOB.

2

JlaGopaTropHoe 3ansiTHEe Ne 2

JIaboparopHasi paboTa Ha BEIOOD:

1. JlaGopaTopHas paborta «YMCTBEHHas
paboTOCIIOCOOHOCTEY

OBnazieHne METOJAaMHU  OMNpEIeNICHHUs IIOKa3aTenel
YMCTBEHHOH paboToCTIOCOOHOCTH, 00BsICHEHHE
MOJTy4EHHBIX pe3yiIbTaToB u bopmupoBanue
BBIBOJIOB(IIMCBMEHHO) €  MCIIOJb30BAaHMEM HAyUYHBIX
IIOHATUM, TEOPUHU U 3aKOHOB

2. JlaGopatopHast pabota «BnusHue aOHOTHYECKUX
¢dakTopoB Ha  dYenmoBeka (HM3KME W BBICOKHE
TEMIIEPaTYPhI)»

W3ydyenne MeXaHM3MOB W aJalTallid OpraHu3Ma
YeJoBeKa K HHU3KAM U BBICOKHMM TEMIIepaTypaMm H
00BsSICHEHHE MOy YeHHBIX pe3yIbTaToB "
(dopmupoBanue BBIBOJIOB (THCBMEHHO) c
WCTIOJIb30BAaHNUEM HAyUYHBIX IMOHSITUH, TEOPUH U 3aKOHOB
B mom wuucne  npogeccuonanbno-opuenmuposannoe
cooepoicanue 1aO0paAmopHO20 3AHAMUSL

B kauectBe TPUTTEPOB CHIDKAIOIINX
paboTocrnocoOHOCTh HCIIOJIb30BaTh yCIIOBUS
OCYILECTBIICHUS] NPOPECCUOHATBHON  JIESATEIBbHOCTH:
IIyM, TeMIepaTypa, buzndeckas Harpyska u T.1.

IIpakTuyeckoe 3ansitue Ne 1. Pemenue 3agad Ha
OlpejiefieHue  MOCIEAO0BATEIbHOCTH  HYKJIEOTHOB,
aMUHOKHCIIOT B HOpPME U B Cllyda€ HW3MEHEHUs
MoCcaea0BaTeIbHOCTH HYKI€0TH 0B JITHK

IMpakTnyeckoe 3aHATHE Ne 2. «OT1X00BI
MPOU3BOJICTBA»

B Tom umcne mpodeccMoHaIbHO- OPUEHTHPOBAHHOE
COJIepKaHUE MPAKTUYECKOTO 3aHATUS

[IpakTnueckoe 3anarue «OTxonpl mpousBoacTBa». Ha
OCHOBE (perepalbHOTO KiIacCU(UKAIIMOHHOTO KaTajaora
OTXO/I0B ONpPEACNATh KJAcC OMAaCHOCTH OTXOJOB;
arperatHoe cCocTostHie U GU3NYECKyo GopMy OTXOMOB,
oOpa3yrommxcsi Ha paboyeM MecTe Ha JTamax
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MPOU3BOJICTBA,  CBS3aHHBIC C  ompeaereHHOU
npodeccueit cnenuanTbHOCThIO

5 IIpakTnyeckoe 3aHsATHE Ne 3. PazButue 2
MIPOMBIIIJICHHON OMOTEXHOJIOTUI M ee NPUMEHEHHUE B
KHU3HM 4YEJIOBEKa, MOMCK M aHaiu3 HH(opManuu u3
Pa3NUYHBIX MCTOYHUKOB (HaydHas M y4eOHO- HaydHas
auTepaTypa, CpeacTBa MaccoBOoW HWHGOpMAIHMH O
pa3BUTHM  NPOMBILUIEHHOW  OmoTexHosoruit (1o
rpynmnam).

6 IIpakTH4eckoe 3aHATHE Ne 4. Passurne 2
IPOMBIIIICHHONH OMOTEXHOJIOTUM U €€ NPUMEHEHUE B
KU3HH 4YEJIOBeKa, MOMCK M aHaiu3 HH(opMaruu wu3
pa3UYHBIX HCTOYHHMKOB (HayyHas M ydeOHO-Hay4dHas
JIUTEepaTypa, CpeACcTBa MacCOBOW HMH(GOpMAIMH, CETh
HNHuTtepHeT u apyrue)

Keficei Ha ananu3 wuwHpOpMALIMUM O  PaA3BUTHH
MIPOMBINIIICHHOW OMOTEXHOJIOTHH (T10 TPYIIIam)

7 IIpakTnyeckoe 3ansaTme Ne S. 3ammura Keiica: 2
IIpencraBnenre  pe3yiapTaTOB  pPEIIEHUS  KEHCOB
(BBICTYIJIEHUE C NIPE3EHTALUE)

8 KonTpoabsnas padora Ne 1. MonekyJIapHblid ypOBEHb 2
OpraHM3alMK JKUBOTO

9 Kontpoabnasi padora Ne 2. Crtpoenue u QpyHKUUHU 2
oprasmsma

10 KonTtpoubsnas padora Ne 3. Teopernueckue acneKTsl 2
9KOJIOTHH
Hroro: 20




3. COIEP KAHUE NPAKTUYECKHUX U JIABOPATOPHBIX 3AHATHI,
KOHTPOJIBHBIX PABOT

Jlabopatopnoe 3ansaTme Ne 1. [IpuoOpereHus omnbiTa TPUMEHEHUS TEXHUKU
MHUKPOCKOIIMPOBAHUS TPU BBINOJIHEHUU J1abopaTopHbIX pabdot: JlabopaTopHas
pabora «CrtpoeHue KIETKH (pacTeHHs, >XUBOTHbIE, TpUObI) U KIETOYHbIE
BKJIOUEHUS!  (Kpaxmaj,  KapOTHHOMJbl,  XJOpPOIUIACTBI,  XPOMOILIACTHI)».
[TonroroBka MHKpOIIpenapaToB, HAOMIOJEHHE C TOMOIIBI0 MHUKPOCKOIIA,
BBISIBJICHUE PA3IMUUN MEXKIY H3y4aeMbIMH 00beKTaMu, (POPMUPOBAHUE BHIBOJIOB.

[leap paboTHI: 3aKpENUTh YMEHHE TOTOBUTH MHUKPOTpENapaThl U pacCMaTPHUBATh
UX MOJ MHUKPOCKONIOM, HaXOJHTh OCOOCHHOCTU CTPOEHHUS KIETOK pa3IMYHBIX
OpraHU3MOB, CPABHUBATH UX MEXIY COOOM.

1.Bonpockl k J1abopaTopHOii pabore.

1. Ha3oBuTE OCHOBHBIE YaCTH MUKPOCKOIIA U OMUIINTE UX PYHKIUH.
2. Yro Takoe mpeaMeTHOE U TOKpoBHOE cTekia? Jjist uero OoHu Hy>KHbI?
3. [lepeuncnure OCHOBHBIC TTpaBUiIa pabOTHl C MUKPOCKOTIOM.

2 JIpoBeaeHNEe ONBITOB

ObopynoBaHue U ocyaa

MaTepI/IaHH H PCAKTHUBLI

1. MuKpoCKoOIIbI

1.Bona

2. IlpeameTHble W TOKPOBHBIE
CTEKJIa

2. Pa3BeqieHHBIE B BOJE APOKKU

3. CTeKIIHHBIE TATOYKH

3. JIyk penuatblit

4. CtakaHbl

3. OunbTpOBaNIbHAL Oymara
(candeTka)

6. CTepuIbHBIN IIMATEeINb

AJNTOopuTM IIpOBEIeHUs] PA0OTHI

BOHpOCBI 1 3aJaHUA

o 1. HN3zyuyenue CTPOCHUs
PACTUTENbHON KJIETKH

1.1. CHaTh C BHYTpEeHHEH NOBEPXHOCTH
MSICUCTOM YEIIyH JIyKOBHUIBI TOHKYIO
IUICHKY — 3IUEPMY;
1.2. ITomecTuTp KyCOY€K BNMAEPMBI Ha
MIPEIMETHOE CTEKJIO B KAIlIIO BOAbI;
1.3.  HaxkpbiTb 00BEKT MOKPOBHBIM
CTEKJIOM;
1.4. PaccMOTpeTh KIIETKH SMUAEPMBI MO
Pa3IMYHBIM YBEIMYEHUEM MUKPOCKOIA

Onpenenure Gopmy KIETOK,
Haiinute sapo, Bakyoiu, 00OJ0UKY
KJIIETKU.
3apucyiiTe ~ HECKOJIBKO  KIJIETOK
AMUAEPMBI, 0003HAUNB HA PUCYHKE:
LIUTOIIa3My,  SIIpO,  BaKyoOJlH,
000JI0UKY KIIETKU

2. N3y4yenue cTpoeHHsl JKUBOTHOM

PaCCMOTpI/ITe Ha KOHYHMKC IIIIAaTC/IA B

KJIETKH KalenbKe  CIIOHBl  CIyLICHHBIE
2.1. IlpoBecTu CTEpUIIBHBIM LINATEIEM KJIETKH SIIUTEIINS
C JIETKMM H@XXMMOM M0 HEOY WIM 1O Paccmotpute Ha npenapare




JIECHaM;

2.2. HaHectu KamenbKy CIIIOHBI Ha
MIPEIMETHOE CTEKJIO U HaKpbITh €€
HOKPOBHBIM CTEKJIOM;

2.3. Paccmotperb mpemapar  IpHu
OOJIBLIIOM YBEJIIMYEHUU C HPUKPBITON
nuagpparMoil KOHAEHCaTopa.

OTHEeNbHbIE  KPYNHBIE  IUIOCKHE
KIETKA  HENpaBUJIBLHOW  (OPMBL.
bonbiias dYacte KIETOK MEpTBBIE,
MO3TOMY B HHX XOpOIIO 3aMETHO
SAIPO.

3apucyWTe  HECKOJIBbKO  KIIETOK,
0003HaYbTE AP0 U LIUTOIIAZMY.

3. MW3yuyeHme CTpOEeHUS  KJETKH
Apo:KxKel (rpudbI)
3.1. IloMeCTUTb CTEKISIHHOM MAJIOYKOH
KaITI0O pacTBopa C JAPOXOKAMU  Ha
MPEIMETHOE CTEKJIO;

Halimure  ApOXKKEBYHO  KIETKY,
paccmotpetb  ee  dopmy wu
OT/IEJIbHBIE YaCTH.
3apucyiTe  HECKOJBKO  KIJIETOK,
CHEJIANTE IOIIIUCH.

3.2. HakpbITh €€ MOKPOBHBIM CTEKJIOM.
Ecnun ectb M3NMMILKKU KUIKOCTH, yAAINATE
€€ ¢ IOMOIIBI0 (GUITBTPOBAIBHOM OyMaru
(canderkn);

3.3.  Paccmotperb  mpemapar  Ioj
MHUKPOCKOIIOM

HNToroBasi KOHTPOJIbHAsI 4YaCTh JAa00OpaToOpHOil padoThbl (BBINOJIHUTH
NMUCbMEHHO):

N3 kakux OCHOBHBIX YaCTel COCTOUT J00ast KieTka?

Yro oO1iero nMeercs B CTPOCHUH PACTUTEIHLHOM U )KUBOTHOM KJIETOK?

Uem pa3znuyaroTcst 3TH KIETKU?

Yem 0OBSICHUTH, 4TO, OyJAydd YCTPOCHHBIMH TIO E€AWHOMY IUIaHY, KJICTKH
BeChbMa pa3HO0Opa3Hbl 0 GopMe U pazMepam

AW N =

JlaGopaTopHoe 3ansaTue Ne 2

1. JlaGopaTopHasi padora «YMCTBEeHHasi pa00TOCOCOOHOCTH»

OmnaneHue METOIaMHU oTpeeeHUs noKa3aTenen YMCTBEHHOM

paboTocrnocoOHOCTH, OOBSICHEHUE MONYYEHHBIX pEe3yiIbTaToB M (OPMUPOBAHUE

BBIBOJIOB (ITMCHMEHHO) C UCTIOJIb30BAHUEM HAYUYHBIX MTOHSATUH, TEOPUU U 3aKOHOB
elb:  OBJAJCHHE METOJAaMHU  ONpeJAeNieHus  MOoKa3aTeled  yMCTBEHHOM

paboTOCTIOCOOHOCTH, OOBSICHEHNE MOTYUYEHHBIX PE3yJIbTAaTOB U (POPMYITHPOBAHUE

BBIBOJIOB (ITMCBMEHHO) C MCITOJIb30BAHWEM HAYYHBIX MOHSATUN, TEOPUH M 3aKOHOB;

U3y4EHHE CKOPOCTH BBIPAOOTKH M CKOPOCTHU TIEPEIEIKH HABBIKOB

1. Meroauka npuMeHsieTCsl VI M3YYeHHSl CIMOCOOHOCTH K TepPeKJIIYeHHI0

BHUMAHUS, 2 TAKAKeE JIS OLlEHKH YMCTBEHHOI PadoTOCIIOCOOHOCTH.

B  gaHHOM  JKCHEpUMEHTE  HCHBITYEMOMY  MPEAIaraloT  MPOU3BOJIUTH

apu@meTHUecCKue oOmnepaluu ABYMs pa3idudHbIMU crocobamu. OOiiee Bpems

pabotel cocraBiser 10 mmH. Ilpm 3TOM dYepenoBaHHWE CHOCOOOB BBIOJHECHUS

3aJaHus SKCIIEPUMEHTATOP OcyliecTBiseT depe3 | muH. Hampumep, nanel nBa

qrcia: 5 U 2, KOTOpbIE 3alMChIBAIOTCS B HaYaje CTPOKH MPOCTOM IpoOkio 5/2.



3aTeM HY)KHO KaK MOXKHO OBICTpee CIIOKHUTh X, & CyMMYy HalucaTh B YUCIIHUTEIC
apoOM, a BepxHee 4YHMCIO S5 3ammcaTh B 3HaMeHateneapoou: 5/2; 7/5 ... Otu
BBIYKCIICHUS SIBJISFOTCS TIEPBBIM CIOCOOOM. Eciy monydaroTcsi JBYX3HAYHBIE
4ucia, TO UHULIBI OTOPACKIBAIOTCS, M MUITYTCITONBKO aecsaTku: 5/2; 7/5; 2/7.
[Tocie oxoHYaHUS MEPBOM MHUHYTHI, UCHBITYEMbII MPOAOJKAET pabOTy, HO YXkKe
BTOPBIM CIIOCOOOM: 3HAYEHUE CYMMBIJIBYX YHMCEJ 3alHChIBACTCS B 3HAMEHATEJIEe
JpoOu, a B UUCIUTEIb 3alIMChIBaeTCS HUXKHEee ciaaraemoe: 2/7; 7/9; 9/6 ...

Xo/ BbINOJTHEHUS 3aJaHUS

[lepen Tem, Kak MPUCTYMUTH K BHIOJHEHUIO TECTUPOBAHUSI, HEOOXOIUMO U3YUYUTh
TEOPETUUYECKYIO YaCTh, IPEJICTABICHHYIO B JIEKIIMOHHOM MaTepHale.

BrimonHsieTcst pabota ¢ YuciamMu IByMsI CIIOCOOaMH.

B kadecTBe TpUITEPOB CHIDKAIOIMNUX PAOOTOCTIOCOOHOCTD UCTIOIB3YIOTCS YCIOBUS
OCYIIECTBICHHUS  MPOo(ecCHOHATBPHON  ACSITENbHOCTH: IIyM, TeMIeparypa,
dbu3nyeckas Harpy3ka u T.1I.

O6paboTka pe3ynbTaToOB

[Ipn omnpeneneHun KOJWMYECTBEHHBIX I[IOKa3aTesed IMepBUYHAs 00paboTka
MaTepuana MPOU3BOIUTCS MO CJIEeAyIomed cxeme: | 3Tam — ycTaHaBIMBAaeTCA
KOJMYECTBO JIpo0Oel 3a KaXKIyr0 MUHYTY paboThl Ni, MpU 3TOM UCXOJHAs IMapa
cllaraéMbIX, JaHHAs SKCIEPUMEHTATOPOM, M3 TOJICYETa HCKIIOYaeTcs; 2 JTaml -
MOJICYUTHIBAETCS KOJIMYECTBO OMIMOOK 32 KaXKIYI0 MUHYTY:

apuMeTHIECKHE OITHOKH;

OILIMOKHU B MEPEHOCE;

OIMOKH B MPAaBWIILHOCTH 3aIMCH YUCET,

OITMOKH MTEPEKITIOUCHNS BHUMAHUSI.

K ommbkam nepexirodeHns BHUMaHUSI OTHOCST:

HETMPOU3BOJIPHOE MPOJOKEHHE pabOThl MO MPEXKHEMY CHOCO0y, HECMOTps Ha
CHTHAJ O €T0 CMEHE;

camMoCTOsATEeNbHOE (0€3 KOMaH[bl) MEPEeKIOYEeHUuEe Ha Jpyroil cmocod paldoThl;
MHOTOKPAaTHOE CMEIIIEHUE CIIOCO00B; NCKAKEHHE CIIOco0a.

[Tocneaawmii BU OMMOKY (MCKaKEHUE CTI0c00a) MPOSBISETCS CIEAYIONUM
o0Opazom:

CyMMa CJIaraéMbIX 3alUChIBAETCS HE Ha TOM MeECTe, KOTOpO€ YyKa3aHO B
WHCTPYKITUY;

U3 TPENbIAyIIel Tapbl ClaraéMbIX B TOCIEIYIONIYI0 TEPEHOCHTCS HE TO
cllaraeMoe, KOTOPO€ YKa3aHO B MHCTPYKIIHH,

MEPEeHOCUMOE W3 TPEBIAYIICH TMaphl CllaraeMoe 3amrcaHo HE Ha TOM MeECTe,
KOTOPOE YKa3aHO B MHCTPYKITUH.

Jrobast W3 yKa3aHHBIX PA3HOBHAHOCTEM HTOM OIIMOKKA CBUAETEIBCTBYET O
HapYIICHUU TIPABUJI pabOThHl — HUCIBITYEMbI HEMPOU3BOJIBHO MEPEKITIOYACTCS Ha
CKOHCTPYHUPOBAHHBIA WM CaMUM CIIOCO0, OTHIOAb HE MPETyCMOTPEHHBIN
uHCTpYKIUed. Takas ommOKa MOXET IMOBTOPSITHCA MHOTOKPATHO M TOAPS B
Ipoliecce BBHINOJHEHUS 3a/laHMsl, HO MOXET BCTPEUaTbCs U AMU30JMYECKHU.
HcnbiTyeMbli TOJCUMTHIBAET CYMMY BCEX OMIMOOK Ha MEPEKIIOUeHHEe BHUMAHUS, a
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Takke (UKCHPYET KOJUYECTBO TPYMI ONEpaluii, B KOTOPHIX HET OMIMOOK Ha
NEPEKITIOYEHHE.

Opna rpyImma — 3TO COBOKYIMHOCTh OMepalluii, BBIOJIHEHHBIX 3a |MUH pabOThI
OIHUM U3 3aJlaHHBIX CMoco00B. OMMUOKU CJIOXKEHUS MMEIOT MECTO TMpu
HEMPaBUJIBHOM CJIOKEHUU YHUCEN WIM TOJICTAHOBKE CIIyYalHBIX YHCEI BMECTO
TpeOyeMbiX. bpIBaeT, 4To OJHYy M Ty K€ OIIMOKY Ha CJIOKEHUE HCIBITYEeMbIN
JIOTITyCKA€eT MOCTOSIHHO, T.€. CTOJBKO pa3, CKOJILKO OH HAMPOTSKEHUU BBIIIOJIHEHUS
3a/IaHUs CKJIAJIBIBAET IAHHYIO NIapy CIaraeMblX.

Hanpumep, cymma 5 1 6 Bocipou3BoaAUTCA UM Kak 13, cymma 6 u 7 - kak 15u 1.10.
OpHy U Ty Xe OIMMOKY Ha CJIOKEHHE, TTOBTOPSIONIYIOCS B paboTe HECKOJBKO a3,
3aCUMTHIBAIOT 3a OJHY. B pe3ynbTaTe MNPOBEPKH BBINOJIHEHHOTO 3aJaHUs
UCTIBITYEMbIN TIOJICYUTHIBAET CYMMY OINMOOK Ha CIIOKEHHE, OMYIIEHHBIX JHUIIIh
no ogHoMy pazy. OmuOKkHu B ClOXEHUM (pa3HOTUIIHBIE). Tak, eClu UCTBITYEeMbIH
TPWK/IBI IPOU3BOIAII OIEPAMI0 6+7 U MOJIydall MpU 3TOM CyMMY 15 U 1Ba-KIbl
IPU CIOKEHUH YuceN 5 U 7 moiyyan cymmy 13, oauH pa3 omMOCANpU CIOKEHUU
yycea 7 U 8 U OJIUH pa3 MPH CI0KEHUU YHUCeN 7 U 5, TOCyMMa OIMOOK CIOKEHUS
paBHA HE CEMU, a YETBIPEM.

Cnenaiite BBIBOABI O CIIOCOOHOCTH K MEPEKIIOYEHUIO BHUMAHHS, YMCTBEHHOMN
paboTOCTIOCOOHOCTH.

2. YMcTBeHHas padoTocnocodHocTh o J.Kpenennny
[lenb: n3yyeHue yCTOMYMBOCTH BHUMAHUSA MPU IPOCTOM, HO MOHOTOHHOM padoTe.

Oo6opynoBaHue: neyaTHble OJaHKK ¢ MdpaMu, CEKyHIOMED.

[lopsaok uccienoBaHus: JaHHAsg padoTa MOXKET MPOBOAUTHCS WHIUBUAYAIBHO
WJIU C TPYMION 1o ABYM BapuaHTaM. [IpogokuTeibHOCTh paboThl 3 MUHYTHI.

HNHCTpYKIIMS MCNIBITYEMOMY:

Bapuanm _Ne 1: «Ilocne xomanael «Hawamm!» Bel kak MoxHO ObICTpee, HO 0e3
omnOOK HAYHUTE CKJIaJbIBaTh IMApbl YHCENl HaredaraHHble Ha OnaHke. Ecim
nosryqaemasi cymma 6ombie 10, To, oTOpocHB AecsITOK, BBl 3amuchiBaeTe TOIBKO
CJIUHUIIBI.

Hanpumep, nanel unucna 5 u 6. [lonmydennas cymma Oyzaet paBHa 11. OT6pocuB
necaTok, Bel 3anuceiBaeTe ToJIbKO 1. IToHITHO?

Kaxnaeie 15 cexynn Oyaer naBathest koMaHaa «Yeprtaly, yensimas koTopyro Bel Ha
TOM MecTe, Tie Bac 3acTaHeT 3TOT CUTrHal, JOJKHBI MMOCTaBUTh BEPTUKAIBHYIO
4epTy U Ccpasy Ke MPOJIOKUTh paboTy, Moka HE Mpo3BYYUT kKoMaHaa «Ctom!y.
Bomnpocs! ects? [lepeBepaute nuct. Hauanu!».
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Bapuanm Ne 2: nosropsier BapuaHT Ne 1, ¢ TOM Wb pa3HULIEH, YTO BMECTO
koMmanabl «Yepral» momaercss komanaa «C HoBoW crpoku!»: «...Kaxaeie 15
cekyHa Oyner naBaThcsi komaHaa «C HOBOW CTpOKH!», ycCibllIaB KOTOpPYO Brl
OCTaBJIIETE CTPOKY HE3aKOHYEHHOW W Cpa3y K€ HauuHaeTe pabdoTaTth ¢ HOBOWM
CTPOKOM, TToKa He mpo3ByunT komaHnaa «Crom!». Bompocsl ects? IlepeBepHute
auct. Havamu!».

O0padoTKka ¥ _aHAJN3 Pe3yJbTATOB: B MpoIllecce HAOIIOICHUS U OMpoca CIEIyET
YTOUHUTH PEAKINI0 HCTIBITYEMOTO HA MOHOTOHHOCTH PaOOThI, CTETIEHb YCTaJIOCTU
¥ TIOTPEOOBABIIYIOCS CTETICHh BOJIEBOTO YCHIIUS, a TAK)KE BBISICHUTDH, YTO MEIIAIIO
pabore.

KonuuecTBeHHBIM TIOKa3aTeleM, NPOAYKTHBHOCTH pPaOOTHI SBIAETCS oOIIee
KOJIMYECTBO CJIOKEHHBIX IMap M KOJWYeCTBO OmMOOK. [loydeHHble pe3ysbTarhl
3aHOCSTCS B TaOJIUITY:

KoanuyecTBo ciaoxkenubix | KoanuecTtBo

Bpems, cex
peMst, nap omudoK

15
30

180

CymmapHbIi
noka3sareJib

[Io MoOdy4YeHHBIM JAHHBIM CTPOSTCA TpadUKU 3aBUCHUMOCTENH NPOTYKTUBHOCTH
paboThI M TOYHOCTH CIIOKEHUM OT BpemeHu. Hanpumep:

YMcTBeHHas paboTocnocoGHOCTb
25
20 =

15 —

10 =

15 30 45 60 75 90 105 120 135 150

165 180
t, cek.

— — — - KoNMM4ecTBO CNoXeHHbIX nap KonunuyecTeo owmbok
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CpaBHEHME NPOAYKTUBHOCTH 3a BTOPOM M MOCIHEAHUN 15-CEeKyHAHBIM MHTEpBAI
NO3BOJISIET CYJUTh O CTENEHU YTOMIISIEMOCTH WJIM YNPAXHAEMOCTH BHUMAaHUSA, a
CyMMapHbI€ MOKa3aTesid Aal0T OOIIYI0 OIEHKY pabOTOCIIOCOOHOCTH W BBISIBIISIOT
YCTaHOBKY UCCJIElyEMOI'0 Ha CKOPOCTh WJIM HA TOYHOCTh PaOOTHI.

3. YcroitunBocTh BHMMaHus 10 bypaony

3ajaya WCCIEIOBAHUS: W3YyUYEHHE YCTOWYMBOCTH BHUMAHHS NPU JIUTEIbHOU
olHOOOpa3HON paboTe, CHOCOOHOCTH TPOU3BOJIBHO pACHpEAesiaTh BHHUMAHHE
MEXTy HECKOJIBKUMHU OJTHOPOJHBIMH OOBEKTaMH, TEMITa TICUXUUECKHUX TMPOIECCOB,
YIPAKHIAEMOCTH B MPOLECCE BBHIMOJIHEHHUS padOThI U peodIIaiaolleid B mpouecce
BBINIOJIHEHUS Pa0O0ThI YCTAHOBKH (Ha CKOPOCTh MJIM HA TOYHOCTH).

O6opynoBaHue: OJJaHKU KOPPEKTYPHOUM MTPOOBI, CEKYHIOMED.

[Topsimok mccnemoBaHus: UCIBITYEMBIN JOJDKEH B TEUEHUE 5 MUHYT C BO3MOKHO
OonbpllIeld CKOPOCTHIO M TOYHOCTBIO BBIUEPKHBATH B OJaHKE YyKa3aHHBIE
HKCIIEPUMEHTATOPOM OYKBHI (JIBE WU TPH).

Nucrpyknusi ucnbiTyemMomy: «Bama 3agada 3akiioyaeTcss B TOM, YTOOBI
BBIYEPKHUBATH ONpe/eieHHbIe OYKBbI, MPOCMATpUBasi OJIaHK KOPPEKTYPHOU MPOObI
MOCTPOYHO, CJI€Ba HAmMpaBO TakK, Kak Oynro uyuraere. Paboraiite oOYeHb
BHHUMATEIILHO, HO B TO € BpeMs Kak MOXXHO ObicTpee. Ecinu aucT 3akoHUUTCA, TO,
HE 3aJIePKUBAsICh, MPOJOJKANTE pabOTy Ha ciemyromeM Jucte u T.1. PaboraTs
HAaYHETe Mocjie Moero curHama. Bo Bpems pabotei, kaxaeie 30 cexyHm Oyner
naBathcsi komaHaa «Yeprtal!y», ycnwimaB kotopyro Bl Ha Tom mecte, rae Bac
3aCTaHET ATOT CUTHAJ, JOJDKHBI MOCTAaBUTh BEPTUKAJIBHYIO YEPTy U Cpa3y Ke
MPOJOKUTE PabOTy Aaybliie, MOKa HE Mpo3By4duT komanaa «Crom!». Bo Bpems
paboThI pa3roBapuBaTh U 3a/aBaTh BOIPOCH! HENb3sl. Eciin ecTh BOPOCHI, 3a1aiiTe
ux ceiiuac. bynere 3auepkuBaTh OYKBBI «...» U «...». [IpuroroBbrech! Hauamu!».
Xoa padoThI: 3amycKaeTcsa ceKyHaomep, Kaxabie 30 CeKyH/ ] M01aeTCsl CUTHA:
«Hepral».

OO6paboTka u aHaNIKU3 PE3yJIbTATOB: B MpoIlecce HAOMIOICHUS CIEAYET OTMETUTh:

— Cpa3y U MPOYHO JIK 3aTIOMHHII UCTILITYEMbIH OYKBBI, KOTOPBIE HAJI0 3a4ePKUBATH;
— TIPOSBIIAETCS JIX HETEPIICHUE U B UEM ITO BBIPAKACTCS;

— O0HAPYXKUBAIOTCS JIU MPU3HAKKA YTOMJICHHUS (Ha Kakol MUHYTEe?) U B Ye€M OHU
BBIPAKAIOTCS;

— TIOJTHOCTBIO JT UCTIBITYEMBIN COCPETOTOUYCH Ha paboTe WM TPYAUIICS BSIIO;

— paboTaeT ¢ yBEPEHHOCTbIO WJIM COMHEBAETCS, BO3BPAIAETCS K CIEIAHHOMY,
MHOTO pa3 IpOBEpSIET.

[Tocne oxoHYaHusi pabOTHIl, B MPOILECCE OMPOCa HUCHBITYEMOIro, HEOOXOIUMO
BBISICHUTB!

— OBLIIO JIM TPYHO BBITIOJIHSTH 33/IaHUE M B YEM 3aKJTIOUATIUCH 3aTPYIHCHUS;

— yCTall JIM UCCIEYEMbIN U B YEM 3TO MPOSIBIISLIOCK;

— MOT OBl Jajbllle MPOJI0KATh TY K€ padoTy.

TecT mpOBOAUTCS TTPU TTOMOIIH CIIEIUATBHBIX OJaHKOB C PSAJaMU PACION0KEHHBIX
B CIly4aifHHOM mopsiike OykB (1udp, puryp), uinm razetHoiii TeKCT. McbITyeMbIi,
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npocMaTpuBasi OJIaHK, PSJ 3a PsIOM, BBIUEPKUBAET YKa3aHHbIE B HMHCTPYKIUU
OYKBBI UJIU 3HAKHU.

WNuctpykuuss Nel: «Ha Gnanke ¢ OykBamMu BBIYEPKHUTE, IPOCMATPUBAs sl 32
psnom, Bce OykBol «M». Uepe3 kaxnapie 60 cek Mo KOMaHJIE «4epTa» OTMEThTE
BEPTUKAILHON 4epToil To mMecTo OnaHka, rae Bac 3actama sta xomanga. Bpems
paboThI 5 MUH.»

Nucrpykius No2: «Ha Onanke MBICIEHHO OTYEPKHHUTE TIEPBBIN psija. Bamna 3amaua
— OpocMaTpuBas psiAbl 3HAKOB CJIEBA HAIPABO, BBIYEPKUBATH T€ 3HAKH, KOTOPBIE
CTOAT MEepBbIMU B psixy. Crapaiitech paboTaTh OBICTPO U TOYHO. Bpems paboTsl 5
MUH.»

OObpaboTka pe3yapTaToB: (hopMyna Jid OLEHKH KOHLEHTpauuu BHUMaHUSA: K =
C*C/n min K = C /n; C — 4yucia0 NpoCMOTPEHHBIX CTPOK, N — KOJIUYECTBO OLINOOK
(mponyckoB, OMMOOYHBIX 3a4€pkuBaHuil). PopMyna i1 OUEHKH YCTOMYMBOCTH
BHUMAaHUSI:
A = S/t (moacuuThiBaeTcs Kamkbie 60 cek); A — TeMn BBIIOJIHEHUS, S —
KOJIMYECTBO MPOCMOTPEHHBIX OYKB, t — BpeMs BBITIOJTHEHHSI.
[lo pe3ynbTaTam BBIMIOJIHEHHUS MOKHO MOCTPOUTH «TIpadHK HCTOINIAEMOCTH» 3a
KaK/IbI MHTEPBAJI, OTPAXKAIOIINI yCTOWYUBOCTh BHUMAaHUS U pabOTOCIIOCOOHOCTh
B TMHAMUKE.
Hopwma: 06péma — 850 3HaK0B 1 OoJIbIIIe,

KOHIICHTPAIIMHU — 5 OIMOOK ¥ MEHee.

CYABCXEBUXHAUCHXBKCHAUCBXBXEHAUCHEB
XAUNBHXNBCHABCABCHAEKEAXBKECBCHAUCAHN
CABXBKUXUCXBXEKBXUBXENWCHENUHAMUEHKXKH
KXEKBKUCBXUNXAKXHCKANUCBEKBXHANWNCHXEKX
HCHNAXKCKBXKBHABCHUCHAUKAEKKNCHAHNKXEX
ENCHAXKEKXBUCHAUXBUKXCHANUCBHKXABHUCH
AXEKEXCHAKCBEEBEAUCHACHKHUBKXKEKHBUCH
KXBEXCHACKECHKHAECHKXKBUXKAKCAUNUCHAE
XKBEHBXKEANUCHKAHKHBENHKBXAKENUBUCHAK
AXBEUBHAXHEHAUKBUEAKENUBAKCBEUKCHABA
KECBHEKCHKCBXUWUECBXKHKBCKBEBKHUECABUE
XEBHAUWEHKEUBKANCHACHNANUCXAKBHHAKCXAHU
EHACHAUCBKEBEBXKXCHENCHAUNCHKBXBEKEBK
BHAHCHAUWCHKBBKXBUCHAKAXBXHANCHXEKHC
KANENUCHAXKEKXBUCHAUXBUKXCHANCBHKXARB
NCHAXEKEXCHAUKCHABAKECBHEXBEXCHUCBKE
BEBXKXCHENCHAUNCHKBXBEKEBKBHAHCHAUNUCH
KCBHEKCHEKXHCABCHAXKACECHAUNCECXKBAUC
HACABKXCXHENCXUXEBUKBHUHAMUEHEKXABUXH
BUXKXEHBUECAUNCHAUWHEKXHCCHKAHKHBENHK
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BXAKEUBUCHAKAXBENUBHAXHEHAUKBUENCHAMU
CHKBUEHACHAUCBKEBEBXKXCUXHBUXKXEHBH
HEKXHCCHHXUBCHABCABCHAHXEKXHCHNAXHAHU
CBHKXABUCHAXEKEXCHAKCBEEBEANUCHACHUBKE
BKXKEKHBUCHKXBEXCHACKECHKHAECHKXKBHUX
KAKCAUNCHAEXKBEHBXKEANCHKAHKHBENWHKBX
AKENBUBUXKXEHBUHEKXHCAKAEKXEBCKXEKXH
ANCHKBEBECHAHCBKXEKHANUCHUNUCHENCHBKEXK
BXEMBHAKNUCXAEUBKEBKUXENCHANUBXCHAHNUKX
EXENCHAXKEKXBUCHANXBUKXCHANCBHKXABH
CHAXEKEXCHAKCBEEBEANUCHACHKUBKXKEKHBMH
CAUEHEKXABUXHBUXKXEHBUECAUNCHAUWUHEKXH
CCHKAHKHBENHKBXAKENBHUCHAKAXBENWNBHAXH
EHAUKBUBHAXHEHAUWUKBUENCHAEHBHWUHBUHAUNE
HEKXABUXBUHAUWNEHEKXABUXCXEBUXHANUCHXB
KCHAUCBXBXEHANCHEBXAWUBHXNWUBCHABCABCH
AEKKACECHAUNUCECXKBAUNCHACABKXCXHENUCXHU
XEBUKBUHAMNAUCHKBEBKXABHWUBUHANUEHEKXARB
NXXKXNUBKEBKBBUMHANEHEKXABUXKXABHUUXHB
NXKXEANUCHKBEBUXHBUXKXEAUCHKBEBKACEC
HAUCECXKBANCHACABKXCXHENCXNXEBUKBUH
ANKXEXENCHAXKCXEBUXHANCHXBKCHANCBXB
XEHAUCHEBXANUBHXWUBCHABCABCHAEKKXABUMU
XBUKXHEHAUKBUEHAWUCHKBXBEKEBKBHAHCHA
NCHKCBHEKCHEKXHCABCKBXKXWUBKEBBUWHAMWEH
EKXABUXBCHAEKKANUXHHACABKKXABUXCXEBHU
XHAUNCHXBKCHXHBUXKXEBUKBUHKACECHANWCH
ACABKKACECHANCUXHKXABUXCXEBUXHANUCHX
BKCHXHBUXKXEBUKBUHHUXHENCHANUCHKBXBEK
EBKBHAHCHANUCHKCBHEKCHEKXHCABCHAXKAC
ECHAUBCHAEKKAXABUXXKXMWUBKEBKBBUWUHAMNWEH
EKXABUXKXABUUXHBUXKXENUXHKXABUXCXEBH
XHANUCHXBKCHHACABKXHBUXKXNXHBKBHAKKX
ABUXCKBXKXHEUNCXNXEBUKBUHAUKXEXENCHA
XKCXEXHENCXUXEBUKBUHANUKXEXENCHAXKCX
EKXABUXCXEBUXHAUCHXBKCHEBUKBHWUHBCHAE
KKAHACABKKACECHAUCEBUKBHUHKXABUXCXEB
NXHANUCHX

2. JlabopatopHasi padota «BiusHue abuotuueckux (aKTOpoB Ha UeIOBEKa
(HM3KHE U BBICOKHE TEMITEPATYPhI )»

W3ydeHre MEXaHW3MOB M aJIallTallii OPTaHKW3Ma YelIOBEeKa K HU3KHM H BBICOKUM
TeMIeparypaM U OOBSICHEHHE TIOJNyYCHHBIX pE3ylbTaToB W (OPMUPOBAHHE
BBIBOJIOB (IMIMCHMEHHO) C UCTIOIh30BaHUEM HAYYHBIX MMOHATHIA, TCOPUU B 3aKOHOB.
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enb: M3yuuTh MEXaHW3MBI aJalTalil OpraHW3Ma YeJIOBeKa K HHU3KUM H
BBICOKUM TEeMIIEpaTypaM M yMETh OOBICHATh TOJYYCHHBIE pe3yJbTaThl U
(dbopMyIMpOBaTh BBIBOJABI (ITMCBMEHHO) C HCIIOJIb30BAHMEM HAYYHBIX TOHITHH,
TEOPUU U 3aKOHOB.

VYueOHble 3a1auu:
HccnenoBanre (PU3HOIOTHUYCCKUX MEXaHW3MOB aJanTallid OpraHU3Ma K HU3KUM
TeMIIepaTypam.
Kpamkue meopemuueckue u yueoHo-memoouueckue mamepuaivl
no meme 1ab6opamopHoil padomot

BosgencTtBue cpenbl BOCIPUHUMAETCS OpPraHU3MaMM Yepe3 IOCPEACTBO
(akTOpoB Cpenbl, KOTOPbIE MOAPA3AEIAIOTCS HAa a0MOTHYECKHE, OMOTUYECKUE U
aHTPOIIOTECHHBIE.

Abunornueckue ¢axkTopbl cpeabl — 3TO0 (DAKTOPbl HEOPraHUYECKOM
MIPUPO/IBI, BIUSIOIIME HA OpraHu3M. B Xoae »BONMIOLMOHHOTO Pa3BUTHUS OPTraHU3M
YeJIOBEKA, MPEXIE BCEro, aJanTUPOBAICH K JEHWCTBUIO IIHPOKOIO CIIEKTpa
IPUPOJHBIX YCIOBHUM: K ONPENEICHHOMY JAaBJICHHUI0 W TPAaBUTALUH, YPOBHIO
KOCMMYECKUX M TEIUIOBBIX U3JIYYEHUN, OIPEIEIEHHOMY Ta30BOMY COCTaBYy
OKpyaroiei atMmocepbl, CMEHE CE30HOB T'0J1a, CMEHE JIHSI U HOYH.

B pesynbpraTe (DUKCUPOBAHHOCTH B OpPraHU3ME U3MEHEHHI OKPYKAIOIIEro
MHUpPa ¥ CHUTHQJIBHOTO 3HAueHUs (AKTOPOB BHEIIHEW Cpeapl U Pa3BUBAIOTCS
peakuuyu IPUCHOCOOJIEHHsS] OpraHu3Ma. Yenosek, B OTIIMUHAE OT
KUBOTHBIX, TIOMOTaeT cebe MpHUCIOCcabIuBaThCA K YCIOBHUSM CYIIECTBOBAHUA,
UCTIONb3Ysl, KPOME CBOMX (PU3MOJOTUYECKUX PEaKIMid, €ele U pa3IudyHbIe
3aIIUTHBIE CPEACTBA, KOTOPBIEC Aala EMy LUBWIN3ALUA: OACKAY, A0MA U T. II. ITO
OCBOOOXK/Ia€T OpPraHu3M OT HArpy3Kd Ha HEKOTOpPbIE aJalTHUBHBIE CUCTEMBI U B
psAne ciaydae HMEET OTPULATENbHBIE I OpPraHu3Ma IIOCIEACTBHS: CHUKAET
BO3MOXHOCTb /IalITUPOBATHCS K MMPUPOIHBIM (PaKTOpaM.

B cB3m ¢ oTUM Ouonorumyeckas peakius JKMBOIO OpraHu3Ma Ha
reoxuMuyeckue (akTopbl MOXKET MPOSIBIATHCA B IIMPOKOM JAMANMa30HE — OT
MPUCTIOCOONISIEMOCTH OpraHu3Ma Jo0 3a0oneBaHuss W Jaxe Trubenu B XOJe
AMUAEMUYECKUX 3a00JIeBaHUM, HOCSAIIMX MACCOBBIN XapakTep. MUKpO3JIeMEeHThI
SBIISIOTCA ~ OK30I€HHBIMHM ~ TE€OXMMUYECKUMHU  (aKkTopaMu,  HMIparoliuMU
3HAYUTEIBHYI0 pOJb B TAKUX JKU3HEHHO BaXXHBIX MpOLECCaX, KaK poOCT,
pa3MHOXEHUE, KPOBETBOPEHHUE, KIIETOYHOE JbIXaHUE, OOMEH BELECTB.

[Tomumo mnpupomHo-reorpadguueckux (GakTopoB, OOJBIIOE 3HAYCHHE B
BO3HUKHOBEHHUU MAaCCOBBIX 3a00J€BaHMIl HMMEIOT COLMAIbHO-I3KOHOMUYECKUE 6
YCIIOBHSI )KM3HU HACEJIEHUs, IPEXJIE BCEro, ypoaHu3alus, CBsI3aHHAas C TIyOOKOH
CTPYKTYPHOU NIEPECTPOMKOMN CYILECTBYIOLIUMX T'OPOJOB U CEJICHUM Ha OCHOBE
WHyCTPUH, TPAHCIIOPTA U T. 1.

VY4yer ypoBHel 3a00JIeBA€MOCTH IO OCHOBHBIM KJaccaM U TpyIIaM
3a00JIEBAEMOCTH U TMPOBEACHUE SIUJIEMHUOJIOIMUYECKOr0 palOHUPOBAHUS AAIOT
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OCHOBAaHHME I BBISBICHHUS (DaKTOPOB BHEIIHEW CpEIbl, BIUSIOMNX Ha
3200JI€BAEMOCTbD.

Bonpocsl 17151 3aKkpernieHus TEOPeTHYECKOro MaTepuasa K JadopaTopHoii
padore

1. [Tepeuncnure abuotuueckue HaKkToOpbl CPeIbl.
2. Onumure (QU3MONOTHYECKUE peakUMd OpraHM3mMa Ha U3MEHEHHE
TEMIIEPATypPbl OKPYKAIOLIEN CPEIBL.
3. Kak mpoucxomut ajganTanus OpraHu3Ma K TPUPOAHBIM U COIUATBHBIM
baxkTopam?

3ananus nus gadopaTopHoi padoThl:

Tema: «AccaenoBanue GuU3NOJIO0rM4eCKUX MEXaHU3MOB aJanTAllMHA
OpPraHu3Ma K HU3KUM TeMIlepaTypam»»

Hem.: INPUMCHUTL 3HAHUA, IOJIYYCHHLIC IIPpU HM3YUCHHHU TCMbI «AOuoTnueckue
q)aKTOpI)I Cpcabl», HCCICOAOBATDH (1)I/ISI/IOHOFI/I‘-I€CKI/IC MCXAaHHM3MBbI aJallTalluu
opranmidMa K HHU3KUM  TCMIICpAaTypaM; 3aKPCIIUTb HABBIKHM  IIPOBCIACHUA
OMOJIOTUYECKOr0o OKCIICPUMCHTA.

O6opynoBanme: IpuOOP TSI K3MEPEHHUS TyJIbca, eMKOCTh ¢ Bojioi 0 0°C,
MOJIOTEHIIE.

dopmupyemM yMmeHHUsi: 3HaTh aOWOTHYeCKHE (AKTOpPBI Cpelbl, HCCIEI0BaTh
(bu3HOIOrnYeCcKre MEXaHU3MbI aJJaliTallii OpraHu3Ma K HU3KUM TeMIIepaTypam.

Xoxa pa6oThI:

DuU3M0JI0THIECKAS AfaNTANMA — 3TO YCTOWYUBBINA YPOBEHb AKTUBHOCTH U
B3aUMOCBSI3U (DYHKIITMOHAJIBHBIX CUCTEM, OPIaHOB M TKaHEH, a TaKKe MEXaHHU3MOB
ynpasieHus. OH o0ecreunBaeT HOPMAJIbHYIO KU3HEACATEILHOCTh OpraHu3Ma U
TPYJIOBYIO aKTUBHOCTh YEJIOBEKA B HOBBIX (B TOM UYHUCJIE U COIMATBHBIX) YCIOBUIX
CYIIIECTBOBAHMUSI, CIIOCOOHOCTH K BOCIIPOU3BEICHUIO 3JJ0POBOT0O MOTOMCTBA.

[Ipn amanTanuu K HU3KUM TeMIIEpaTypaMm MPOIECChl TETUIOMPO LY KIHH
CTAaHOBSTCSI MHTCHCHBHEE, a TEIJIOOTJAA4YW CHIXKAIOTCS W B KOHEYHOM HWTOTE
YPaBHOBEIIMBAIOTCS ~ TakuM  o0Opa3oM, 4ToObl  Haubojiee  COBEPIICHHO
MOJ/IJICP)KMBATh CTAOWIIBHYIO TEMIIEpaTypy Tela B HOBBIX ychoBusx. Cremyer
OTMETHTh, YTO K aKTHMBHOW aJanTali B O3TOM CIy4ae MPHUCOSTUHSIIOTCS
MEXaHU3MBbI, 00€CIIeYNBAIONINE MPHUCIIOCOOICHHE PEIENTOPOB K XOJIOAY, TO €CTh
MOBBIIIICHAE TIOpOTa pa3gpaKEHUs JTHX pPelHenTtopoB. Takold MeXaHH3M
ONMOKUpOBaHUSI  JIEHCTBUS  XOJIOJIAa CHIDKAeT TMOTPEOHOCTh B aKTHBHBIX
aIaNTaIlMOHHBIX PEAKITUSIX.
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@uU3HOJOrMYECKUEe MEXaHU3Mbl  aJanTalMd OpraHu3mMa K  HHU3KUM
TEeMIIepaTypaM MOXHO HCCJIEIOBATh C MOMOUIBIO MPOCTON MpOObI — OIyCKaHUS
PYKA B BOAY CO JIbJIOM. OJTa mpo0Oa MO3BOJSET TAaKKE HU3MEPUThH aJalTUBHYIO
PEAKLMIO OPraHu3Ma Ha UHTEHCUBHOE X0JIOJIOBOE pa3pa)KCHHUE.

Brauane y ucnbITyemMoro, KOTOpbIil CIIOKOWHO CUAUT Ha CTYJIE, U3MEPSIOT 7
yepe3 Kaxayl0 MUHYTY CUCTOJIMYECKOE U JIUACTOJIUYECKOE JABJICHUE U MYJIbC /10
TEX IOp, MOKa MOKAa3aHUsI HE CTaHyT CTaOWJIbHBIMU. HacTOTy Myjbca Yy 3aIsiCThs
NoACUYUTHIBAIOT 3a 10 c., MOJyYeHHBIN pe3yabTaT YMHOXKAIOT Ha ©.

3aTeM PYKy HUCIBITYEMOTO MOrPYKalOT J0 KUCTH HAa | MUH. B XOJOAHYIO
Boay 0°C. UYepes 30-60 c. mocie 3TOr0 H3MEPSIOT CHUCTOJIAYECKOE H
JIUacToiludeckoe JgamieHue. Kpome TOro, Ha ONIIyNnb WA TPU T[OMOIIU
CHEUANbHOTO MPUOOpa MOJCYUTHIBAIOT YaCTOTY IyJsbca. [locne Toro, kak pyky
BBIHYT U3 BOJIbI, JIENAIOT U3MEPEHUS Yepe3 Kaxayl0 MUHYTY J0 TeX Mop, MOKa BCe
U3MEPSIEMbIE BEJMYMHBI HE BEPHYTCS K MCXOJHOMY YpOBHIO. OTMedaroT
M3MEHEHHUS 1[BETA JIMIA U PYK UCIIBITYEMOTO.

VY MOJOABIX JIIOAEH CUCTOJIMYECKOE TaBJICHUE MOXKET IOBbIIIAaThCA Ha 20-30
MM PT. CT. JIoau, NPUBBIKIINE K XOJIOJHOMY KIMMAaTy, IMOKa3bIBalOT MEHEE
3HAUYUTENIbHYIO PEAKIIUIO U UCTIHITHIBAIOT MEHEE CHIIbHYIO 00JIb.

Cybvexmugnvle owjyujenus. 3amUIINTe CO CJIOB HCIBITYEMOro, KaKue
OILIIEHWs] OH WCHBITHIBAl U HACKOJBKO CWJIbHOW Oblta Oonb. [lpoBemute
uccinenoBaHuss 'y 3—4 CTyIEHTOB, POAMBIIMXCA B Pa3HbIX KIMMATHYECKHUX
YCIOBHSIX, 4 TAKXKE Yy IMPOKUBAKIIMX B Pa3HbIX IO YKIAAYy U MaTepUaJIbHOMY
JIOCTATKy CEMBbSIX.

Oo0OpabGoTka pe3yabTaToB M BbIBOABI. [locTpoiiTe rpaduk mno BceM
MOJIy4YE€HHBIM pe3yJibTataMm. Crenaite BbIBOJ O BIUSHUM KJIMMAaTOreorpapuaeckux
U COITMAJILHBIX ()aKTOPOB HA aJIalITUBHBIE BOBMOKHOCTH OpraHu3Ma.

Ilpumep. Y cTyaeHTa, POAUBIIETOCS W BBIPOCHIETO JO IOCTYIUJICHUS B
WHCTUTYT B YCJOBHUSAX HHU3KUX CPEIHErOJIOBBIX TEMIEPATyp, MPU MNOTPYKEHUU
PYKH B XOJIOJHYIO BOAY HAOJIOJAMHM TOBBINICHHE YacTOTHI Tysbca Ha 10 %,
MOBBIIIEHUE CHUCTOJIMYECKOTO AaBieHus — Ha 10 MM pT. CT., a y CTYJIEHTa,
POJMBIIETOCS U BBIPOCHIETO B YCIOBUSIX KAPKOTr0 KJIMMAaTa — COOTBETCTBEHHO Ha
34 % u 25 mm pr. cT. [Ipu 3TOM y mOCIEAHEr0 UCHBITYEMOTO, B OTIAYHUE OT
MpEAbIIYIIEr0, HEMOCPEACTBEHHO MOCIE MOTPYXKEHUSI PYKH OTMEHAIH 3aJEPKKY
JIbIXaHUSI W TOOJIEIHEHHE KOXKHU, YTO OOYCIOBIEHO PE3KUM CYyXCHUEM
MOBEPXHOCTHO  PACIIOJIOKEHHBIX KPOBEHOCHBIX cocyaoB. ['paduueckoe 8
oTOOpakeHHWEe Pe3yJbTAaTOB HCCIEIOBAHMS OTUYETIMBO ITIOKA3bIBACT pPa3HYIO
CTENEHb BBIPA)KEHHOCTH PEAKLIMM BET€TaTUBHBIX CUCTEM OpPraHU3Ma Ha XO0JIOJOBOE
BO3JIEUCTBHE.
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4acToTa cepAeyHbIX COKPALeHUA

BriBoa:

IHopsinok BbINOJIHEHHS 0TYETA 110 J1a00paTOPHOI paboTe

1.B terpanu st 1aGopaTopHBIX padOT HAaNUIIUTE HOMEP, HA3BaHHUE U YYEOHYIO
LEJIb.

2.0TBETHTE YCTHO HA BOIPOCHI JUISl 3aKPEIUIEHHS TEOPETUYECKOTO Marepuana K
nabopaTopHOit paboTe.

3.BeInoaHATE 3a1aHus 171 J1abOpaTOpHOM padOTHI.

4.3anumuTe BBIBOJ O MPOJEIaHHOW padoTe, OTpa3uTe, Ha CKOJIBKO yclemHo Bbl
CHOPAaBWINCHh C YYEOHBIMH 3aJjadyaMu JJA0OpAaTOPHOM pabOThl M pealn30BaHbl JIH
oOpasoBaTebHbIe pe3yibTaThl, 3asBieHHbIE BO OI'OC TpeThero moKoiaeHusl.

IIpakTuyeckoe 3ansatue Ne 1. Pemenue 3amady  Ha  ONpPEACIICHUE
MOCJIEIOBATEILHOCTH HYKJIEOTHI0B, aMUHOKHCJIOT B HOPME U B CIIy4yae U3MEHEHUS
MOCJIEA0BATENBLHOCTH HYKIIeoTH 0B JIHK

Llesnb: 3akpenuTh YMEHMS pelIaTh 3aJa4d HA ONPEACIICHUE MOCIIEI0BATEIBHOCTH
HYKJIEOTUJ0B, aMUHOKHUCJIOT B HOPME U B CIIy4ae U3MEHEHUS MOCIEN0BATEIbHOCTH
HykieotuoB JJHK

O0opyaoBaHuE: TETPAb, pyUKa, KAPTOUKHU C 3aJja4aMu

3aoaua Nel
B wmonekyne JHK oGnapyxeno 880 ryaHUIUIOBBIX HYKJIEOTHAOB, KOTOpbBIE
cocTaBIAIOT 22% OT obuiero yncia Hykiaeotu10B B 3tor JJHK.

Onpenenure:

a) CKOJIBKO IpYyTUX HYKJIEOTUIOB B ATOMN JAHK?
0) KakoBa JJIMHA 3TOTO pparmMeHTa’?

3aoaua Ne2

Hana monexkyna JIHK ¢ otHocutenbHOi MonekymsipHoit maccoit 69 000, u3 Hux
8625 npuxoauTCs HA JOJI0 aJCHUIOBBIX HYKJIEOTHI0B. Hanaure konmyecTBo Bcex
nykieotunoB B 3toi JIHK. Onpenenute niauny storo ¢pparmMenra.

19



3aoaua Ne3

AnbOyMUH CBIBOPOTKH KPOBH YEJIOBEKa MMEET MOJIEeKYJIsIpHyro Maccy 68400.
Omnpenenure KOJIMYECTBO aMUHOKHUCIOTHBIX OCTATKOB B MOJIEKYJIE 3TOTr0 OelKa.
3aoaua Ned

benok cocrout u3 100 amunokucnor. Onpeaennure AJIWHY T'€Ha, CUHTE3UPYIOLIUNA
3TOT OeoK. MI3BeCTHO, YTO paccTOsIHUE MEXAy HykiaeoTuaaMu B Mosiekyie JJTHK —

0. 34 am.

IHpakTuuyeckoe 3anaTue Ne 2. «OTX0AbI IPOU3BOJICTBAY
(Venybnenno usyuaromes omxoowi, ci3aHHble ¢ ONPeOeneHHOU CReYUATbHOCTbIO)

*B  mom  uucie  npogheccuoHaibHO-OpueHmMuUposanHoe - cooeprHcanue
npakmuueckozo 3anamua. (Ha ocnose ¢hedepanvrnoco knaccuguxkayuoHno2o
Kamanoea Omxo0008 onpeoeisimb KIACC ONACHOCMU OMmMX0008, azpe2amHoe
cocmosinue u Gusuueckyro gopmy omxooos, oopasyiowuxcsa Ha paboiem mecme /
Ha amanax npou3800cmad, CBA3aHHbIe c onpeoeneHHol
npogheccueil/cneyuanbHoOCmvio)

Xoa paéoThi:

3aoanue 1. PazpaboTtaiiTe U 3amOJHUTE CBOAHYIO (0000IIaONIyr0) TabIUIly IO
TeMe «Knaccugukanus oTxoA0B no popmam u Bugam». O0g3aTeNbHO MPEACTaBbTE
B JaHHOW Tabiuile MHPOPMALIMIO O XapaKTEPUCTUKAX TEXHOTE€HHOTO BO3ACHCTBUSA
KaXXJI0TO BUJIA OTXO/IOB Ha OKpYKaroIly0 cpeny.

OTxonapl TMPOU3BOJCTBA U TMOTPEOJICHUS — OCTAaTKU CHIPbs, MaTEpHUaJIOB,
noyy(haOpuKaToOB, WHBIX H3JCIUA WJIH TPOAYKTOB, KOTOpbhle 00pa3oBauCh B
npolecce MPOU3BOACTBA WM MOTpeOJieHUs, a Takke ToBapbl (MPOAYKLINA),
yTpaTUBILINE CBOU NOTPEeOUTENBCKUE CBONCTBA.
BONBIIMHCTBO ~ BHIOB  NPOMBIIUICHHONH TMPOAYKIMH, BKIIOYAas  CIOKHBIE
WHTEIUICKTYalbHbIe KOHCTPYKIIMH MPEICTaBISIFOT co00i 0oTMokeHHbIH oTxo1. [lo
OKOHYaHWH >KU3HEHHOTO IIMKJIa BO3HHMKAET BOMPOC O €ro 3aXOPOHEHWUHU WIIH
nepepadoTKe.

OTx0/1bl pa3nuyaroTcs:

e II0 MPOHUCXOKIACHHUIO:
o OTXOJHBI ITPOU3BOACTBA (HpOMBIH_IJ'IeHHBIG OTXOILBI)

o OTXOJbI MOTPEOICHHS (KOMMYHAJIbHO-OBITOBBIC)
¢ IO arperaTHOMY COCTOSIHHIO:
o TBEpABIE
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o JKUOKHE

o Ta3o00pa3HbIe
e IO KJIACCYy OMAcCHOCTH (IJIs 4YeJoBeKa W / WM IS OKpY’Karoren

MPUPOIHON CPEJIBI)

B cootBercTBUU ¢ 3akoHOM P® «O6 0TX01aX NPOU3BOICTBA U OTPEOIECHUS»

BBLICIIAIOT CJIEAYIOIIUE KIACChl ONACHOCTH JIJISl OKPY KAIOIEl TPUPOJHOMN Cpebl:

I xmacc - upe3BbIYAHO OMACHBIE OTXOBI

II xk;macc- BEICOKOOITIACHBIE OTXOBI

IIT ximacc- yMEPEHHO OMaCHBIE OTXObI

IV xnacc- MasoonacHbI€ OTXOIbI

V knacc- IMPAaKTUIYCCKHU HCOIIACHBIC OTXO/bI

Kpurepnn oTHECEHUS ONIACHBIX OTXOA0B K Kitaccy onacHoctu it OIIC

Crenienp
BpPEIHOTO
BO3JICUCTBUS
OTXOJIOB Ha

OIIC

OueHp BhICOKAA

Bricokas

Cpennsis

Kpurepun oTHECEHHS OTXOIOB K

KJIaCCy OIMIaCHOCTH

DKOJ0THYECKas CHCTEMA
HeoOpaTtuMo HapytieHa. [lepuon
BOCCTaHOBJICHHS OTCYTCTBYET.

DKojoruyeckasi CuCTeMa CHJILHO
HapymieHa. [lepro1 BOCCTaHOBJICHUS
— 1e MeHee 30 JeT mocie MOJIHOTO
yCTpaHEHUS UCTOYHUKA BPEIHOTO

BO3JIEUCTBUAL.

DKOJIOTHYECKasi CUCTEMa HapyllIeHa.
Ilepron BoccTaHOBIIEHUS — HE MEHEE
10 neT nocne CHUKEHUS BPEIHOTO
BO3/EMCTBUSI OT CYLIECTBYIOILIETO

HNCTOYHHKA.
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Knacc onacHoct orxona

1-11 xacc.

UpesBbIUaiiHO OIACHBIE.

2-1 KJacc.

BricokoomnacHbIE

3-1 KJacc.

YMepeHHO OIacHbIe



Hwuzkas 0Dxonormyeckas cucremMa 4-i1 xacc.
HapyueHa. [lepuon
CaMOBOCCTAaHOBJIEHHS — HE MeHee 3  MasoormacHbIe
JIET.

OuyeHb HU3KAas ~ ODKOJIOTMYECKAsl CUCTEMA 5-i knacc.
MIPAKTUYECKN HE HAPYIICHA.
[IpakTHuecku HEONIACHBIE

Buowt  obOpawenua ¢ omxodamu  npouzeoocmea U - nompeoOIeHUA:
- Hakonlewue /8peMeHHOe XpaHeHue B CICIHAIbHO OTBEJCHHBIX MECTax Ha
TEPPUTOPUU MPEANPUSATUS/OpTraHU3all1u;
- pasmewjenue oOmxo0006 - XPaHEHHE B CIEHHAIbHBIX OOBEKTaX pa3MEIICHUs
OTXOJIOB C IeJNbl0  JajdbHEWIEro  3aXOpOHEHMs, OO0E3BpEKUBAHUSI U
UCIIOJIb30BaHUS;

- 3axopoHenue — W3OJSIIUMSA  OTXOJaX, HE TOMJeXKalUX JdajdbHEHIIeMy
WCIIOJIb30BAaHUIO B CICHMAIBHBIX XPaHWIUINAX WM TOJUTOHAX 3aXOPOHCHHS B
HEeJsAX MpeaOoTBpalleHUs NonagaHusl BPEAHBIX BEUIECTB B OKPYKAIONIIYIO CpE.y;
-UCNONb308aHUEe OTXOJ0B — TPUMEHEHHE OTXOJOB I MPOU3BOJCTBA TOBAPOB
/MPOAYKIIUU WIn MOJTYyYEHUSI SHEPIuy;
- 00e38pedicusanue OTXOJ0B - 00pabOTKa OTXOJOB B IENSIX MPEAOTBpAIICHUS
BPETHOTO BO3JIEHCTBUSI HA 4YEJIOBEKA W KOMIIOHEHTHI OKpPYKaIOlIeH Cpebl
- mpamcnopmuposauue OTXOJ0B — TEPEeMEIICHHe OTXOJ0B C ITOMOIIBIO
TPAHCIIOPTHBIX CPEJICTB BHE TPAHUI] 3E€MEJIBHOTO Yy4YacTKa, HaXOJAIIErocs B
COOCTBEHHOCTH HOPUAMYECKOrO JIMIA WM MPEJOCTaBICHHOIO MM B apeHjy.
[Ipu mpou3BOCTBE MPOAYKIHH LIEIECO00PA3HO YCTAHABIUBATH TEXHOJIOTHUECKUN
yVACNbHBI HOpPMATHUB OOpa30BaHMSI OTXOJOB — KOJMYECTBO TEXHOJIOTHYECKHUX
OTXOJIOB Ha €AMHUILY MEepepadOTaHHOTO CBIPbS WM TOTOBOW MpOAyKIuU. BaxHo
MOAYEPKHYTh, YTO Ha MPOU3BOJCTBO OTXOJIOB TaK)Xe 3aTpauyrBaeTCs OOJIBIIOE
KOJIMYECTBO MaTEPHANIBHBIX M DHEPreTHYecKux pecypcoB. IloaTomy, ¢ ToOUKH
3pEHHUSI DKOJIOTUM M JKOHOMUKH HEOOXOJMMO MHUHHMMH3MPOBATH KOJHWYECTBO
OTXOJIOB.

3adanue 2. CocraBbTe MJIAHOBBINM KOHCHEKT (MJIaH-KOHTEKCT), UCIIOJIb3YS B
KaueCTBE OCHOBBI JIJIs IOCTPOEHUS IJIaHA MMCbMEHHOU pabOThI CIETYIOINE
BOITPOCHI:

1. JlaliTe onpeaeieHNE TOHSATHIO «IKOJIOTHS.

2. Urto usyuaeT o01iasi ¥ 4acTHas SKOJIOTUSA?
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[Iepeuncnure CTPyKTYypy COBPEMEHHOMN IKOJIOTHUH.
[lepeuncnure riobanbHbIe TPOOIEMBI SKOJIOTUH.

JlaiiTe onpeaeieHre NOHATUIO «OKOJIOTUYECKUI KPUZHUCH.
Urto Takoe mpupoiHbie pecypcebl? JlaliTe onpeaeneHue.

N kAW

JlaliTe KpaTKyr0 XapaKTEPUCTUKY COLIMATIBbHO-TIOJIUTUYECKOTO,
3/IpaBOOXPAHUTENBHOTO, BOCIIUTATEIBHOTO aCIIEKTa OXPaHbl OKPYKAKOIIEH CPEbI.
8. [lepeuncnuTe OCHOBHBIE ITPABUIIA U IPUHIUIIBI OXPaHbl IPUPOIBL.

9. JlaiiTe onpeaeieHNe NOHATUIO «PAlMOHAIIBHOE MPUPOAOIIOIB30BaHUEY.

10. Yro Takoe «<MOHUTOPUHI»?

IIpakTnueckoe 3ansaTue Ne 3. PazBurue mpoMbIIUIEHHOW OMOTEXHOJIOTHM U ee
IPUMEHEHUE B >KM3HHU 4YEJIOBEKAa, MOMCK M aHaliu3 MH(OpPMALUU W3 PA3ITUYHBIX
UCTOYHUKOB (HaydyHas W YyueOHO-HayuyHas JMTepaTypa, CpeICcTBa MacCOBOMU
UHGOpPMAIMU O PA3BUTUHU MPOMBIIIEHHON OMOTEXHOJIOTUH (110 rpyInam).

[leap: MCHOJIB30BAHME 3HAHHMS O COBPEMEHHOM E€CTECTBEHHO-HAYYHON KapTHHE
MHUpa B 00pa3oBaTelbHOM U MPOPECCHOHATBHON JEATEIbHOCTH; BO3MOXHOCTHU
MH(OPMAIIMOHHOW Cpeibl A1 00eCeueHHsI MPOAYKTUBHOIO CaMO00pa3oBaHus
OOopynoBaHHEe: MHCTPYKTHBHAs KapToyka, mpe3eHTtauus «l'eHernyeckas
WHXEHEPHS», HTHTEPAKTUBHAS J0CKa, IPOEKTOP, KOJOHKU, HOYTOYKH C BBIXOJOM B
WUHTEpHET.

CnpaBouHbIii MaTepHaJl
['eHHass MHXKEHEPHS - 3TO CyMMa METOOB, MO3BOJSIOIINX MEPEHOCUTH T'€HBI U3
OIHOTO OpraHu3Ma B JpPyrol, WIM - O3TO TEXHOJOTHS HAaMpPaBICHHOTO
KOHCTPYHUPOBAHUS HOBBIX OMOJIOTMYECKHX OOBEKTOB.
['enHast WHXXEHEpUs HE SBISETCA HAyKOW — 9TO TOJHKO HAOOpP MHCTPYMEHTOB,
VCIIOJIB3YIOIIMMA  COBPEMEHHBIE JOCTMIKEHMS KJIETOYHOM H  MOJIEKYJISIPHOU
OMONOTHH, TCHETUKU, MUKPOOHUOIOTHU U BUPYCOJIOTHH.
PaGoThl 0 M3MEHEHUIO CYIIECTBYIONUX OPTaHHYECKUX (POPM CTaii BO3MOKHBI
TOJIBKO TIOCNie TOTO, Kak B 1953 romy Obuta pacmmdpoBana monekyna JIHK.
YenoBek, HAaKOHEL, MOHSJ CYIIHOCTh I'€Ha, €ro 3Ha4Y€HUE JJis1 OENKOB, MPOUYUTAI
KOJl TEHOMOB >KMBBIX OPTraHW3MOB M €CTECTBEHHO HE CTal OCTaHABJIMBATbCA Ha
JOCTUTHYTOM. B aymiax Jmoaedl BO3HUKIO CHIBHOE JKEJAHUE «TBOPUTHY
JKUBOTHBIA M PACTUTENBHBII MHp IUIAHETBI MO CBOEMY ycMoTpeHuw. C
MOpPa3UTEIbHOW HACTOMYMBOCTHIO M YMOPCTBOM YEJOBEK CTaln J0OUBATHCS
MIOCTABJICHHOW L€ M K KOHLY mepBoro aecsatuierns XXI Beka ITOCTUT OYEHBb
MHoOroro. OH HayyuJici BBIAENATh T'€H W3 OpraHW3Ma U CUHTE3UpPOBATh €ro B
7a00paTOPHBIX YCIOBUSX; OCBOWJ TEXHOJOTUM BUIOU3MEHEHUsS TEHa s
IpUIaHKUST €My HY)XHOU CTPYKTYpbI; HAmI€n CrocoObl BBEACHHUS B SIAPO KIETKU
npeoOpa30BaHHOrO reHa M MPUCOECTUHEHUS €ro K CYHIECTBYIOIIUM I'€HETUYECKUM
00pa3oBaHUsIM.
MeToapl reHHON HHKEHEPHM:
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1. T'ubpumonornyeckuii aHanu3 - OCHOBHOW MeToJ reHeTukd. OH OCHOBaH Ha
WCIIOJIb30BAHUN CHUCTEMBI CKPCIIMBAHUS B PSAJAEC ITOKOJCHUW ISl ONPENCIICHUS
XapakTepa HacJIeJ0BAaHUS TPU3HAKOB U CBOMCTB.

2. I'eHeanmornyeckuii METOJ| 3aKJIKOYAETCSl B MCIIOJb30BAHUU POJIOCIOBHBIX. Jliid
M3y4YeHUS 3aKOHOMEpPHOCTEH  HACJIEJIOBaHMS IPU3HAKOB, B TOM  4YHCIIE
HACJIEICTBEHHBIX OoJIe3HEl. DTOT METO/A B IMEPBYIO OuYepe/lb NMPUHUMAETCS IPHU
W3YUYEHHUH HACJIEICTBEHHOCTH YEJIOBEKA U MEAJICHHO IUIOASAIINXCS dKUBOTHBIX.

3. LIUTOTEHETUYECKHIT METOJ CIYXHUT ISl M3YUECHHS CTPOEHUS XPOMOCOM, HX
peIUIMKalud U PYHKIIMOHUPOBAHUSI, XPOMOCOMHBIX MEPECTPOCK U M3MEHUYUBOCTH
yuciaa XxpoMocoM. C TOMOIIbIO LMTOTEHETHKU BBIABISIIOT pa3Hble OO0JIE3HU U
AHOMAJINM, CBSI3aHHBIE C HAPYIIEHWEM B CTPOCHHHM XPOMOCOM M HM3MEHEHHUE HX
qyuca.

4. TlomydsiMMOHHO - CTAaTHMYECKUW METOJ TpPUMEHsIETCs TMpu o0paboTKe
pE3yJIbTAaTOB CKPEIIMBAHUM, W3YYEHHS CBS3M MEXIAY MPU3HAKAMH, aHAIU3E
TE€HETUYECKOU CTPYKTYPBI NOMYJIALUHI U T.J.

5. HMMyHOT€HETMYECKH METOJ  BKIIOYAKOT CEPOJIOTHYECKUE  METOBI,
UMMYHORJIEKTpOodOope3 U JIp., KOT UCTIOIB3YIOT JJIsi U3YyUECHHS TPYII KPOBH, OCIIKOB
U (EepMEHTOB CHIBOPOTKHM KpOBU TKaHeid. C €ro moMoIlbl0 MOXXHO YCTaHOBUTH
UMMYHOJIOTHYECKYI0 HECOBMECTUMOCTb, BBISBUTH UMMYHOIC(DUIIUTHI U T.1I.

6. OHTOreHETUYECKUII METOJI UCIOJIb3YIOT ISl aHalli3a JEUCTBUS U MPOSBIICHUE
IF€HOB B OHTOIEHE3€ IPHU PA3JIMYHBIX YCIOBUSAX Cpeabl. (s u3ydyeHus sBiIeHUN
HACJIEICTBEHHOCTH 51 M3MEHUYUBOCTH VCIIOJIB3YIOT OMOXUMUYECKUN,
(U3HOTOTUYECKUNA U JPYTHUE METO/IBI.

Texnonorust pekomOuHaHTHBIX JJHK ucnons3yer cneayronme METOIbI:

1. cnemupuueckoe pacmemienne JHK pecrpunupyrommmm  Hykiea3amu,
YCKOPSIIOIIIEE BBIJICTICHUE U MAHUITYJISILIUU C OTACIbHBIMU T€HAMM;

2. OBICTPOE CEKBEHMPOBAHHWE BCEX HYKJIEOTHJIOB ouMileHHOM (¢parmente J(HK,
YTO  MO3BOJIIET  ONPENCIINTh  TPAaHUIBl T€HAa W  aMUHOKHUCJIOTHYIO
MOCJIEIOBATEILHOCTD, KOJUPYEMYIO UM;

3. koHCTpyupoBanue pekomounantor JJHK;

4. Tubpuan3anusi HyKJIEHMHOBBIX KUCJIOT, TIO3BOJISIONIAS BBISABIIATH CHEIU(DUUECKIE
nociaenoBarenbHoctt  PHK  wmm JJHK ¢ Oombmiedi  TOYHOCTBIO  H
YyBCTBUTEIIBHOCTBIO;

5. knonmpoBanue JIHK: ammmudukamus in vitro ¢ TOMOIIBIO IETTHOMN
nojiuMepasHol peakuuu unu BBeneHue ¢parmenta JIHK B OGakrtepuanbHyro
KJIETKY, KOTOpas MOCJe Takoi TpaHchopMaii BOCIIPOU3BOAUT ITOT (PparMeHT B
MUJIJIMOHAX KOMHUA;

6. BBeieHre pekomOruHanTHOM JIHK B KJI€TKM WJIM OpraHU3MBbI.

Takxke €ecTb OCHOBHBIE MEXAHU3MBl TE€HHOW HWHXEHEPUH. [eXHOJIOrud
pekomOunanTHOM JIHK. CyTh TreHHOW HMHXKEHEPUH CBOAUTCS K CIEIYIOLIEMY:
Omosoru, 3Has, KaKOM TI'€H 3a 4To OTBeYaeT, BhIAcasaoT ero m3 JIHK omxoro
oprann3ma u BcrpauBatoT B JIHK npyroro. B pe3ynbraTe MOXHO 3aCTaBUTH
KJIETKY CHUHTE3UMPOBAaTh HOBBIE OEJIKH, YTO MPUAAET OpraHU3MY HOBBIE CBOICTBA.
OO6meH re”HeTrueckoil HHGOpMALIMEH TPOUCXOIUT U B IPUPOE, HO TOJIBKO MEXKITY
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ocobsiMu oxHoro Bujaa. Cilydan K€ CKpEIIMBaHHUS OCO0€ pa3HbIX BHUIOB
(HanpuMep, cOOaKH U BOJIKA) SBJIIOTCS UCKIIOUYEHUEM.

[lepeHoc reHOB OT poauTeNel K MOTOMKaM BHYTPH OJIHOIO BHJia HAa3bIBACTCS
BEPTUKAIBHBIM. Tak Kak BO3HHUKAIOIIME MPU 3TOM OCOOHM, Kak MpPaBUIIO, OYEHb
MOXO0KHM Ha POJUTENEH, B MPUPOJe TEeHETHUYECKUH ammapar oOjagaeT BBICOKOM
TOYHOCTBIO U 00ECTICUNBAET MOCTOSHCTBO KaXI0r0 BUA.

Bcé sTo cramo Bo3MokHO Onaromaps (epMeHTamMm — oOpa3oBaHMUSIM Ha OCHOBE
Oenka, OTBEYAIONIMM 3a OpPraHu3aluio padoThl KIETKU. B YaCTHOCTH, MOXKHO
Ha3BaTh Takue (PEepMEHTHI, KaKk pecTpukraspl. OgHa U3 UX (PYHKIUN — 3amuTa
KJIETKH OT HUHOpPOAHBIX reHoB. Uyxas /[IHK paszpesaercs 3TuM HagEXHBIM CTpaxeM
Ha OTJEJBHBIE YaCTH, MPUYEM CYIIECTBYET MHOYKECTBO Pa3jIUYHBIX PECTPUKTA3,
Ka)KJasl U3 KOTOPBIX HAHOCHUT yAap B CTPOTO ONPEACIEHHOM MECTE.

[Tono6paB HaOOp Takux (PEpMEHTOB, MOKHO O€3 TpyJa pacujeHATh MOJIEKYJy Ha
TpeOyeMble YYacTKU. 3aT€éM HEOOXOIUMO UX COEIUHHUTH, HO YK€ MO-HOBOMY. TyT
MIOMOTaeT MPUPOJHOE CBOMCTBO M€HETUYECKOTO MaTepuania BOCCOCIUHATHCA JIPYT
c apyroM. [lomo1ib B 3TOM OKa3bIBaIOT TAKXKe (PEPMEHTHI JIUTa3bl, 33/1a4a KOTOPHIX
3aKJII0YAaeTCsl MMEHHO B COCAMHEHMHM JBYX MOJIEKYJ C OOpa3oBaHUEM HOBOM
XAMHUYECKOU CBS3U.

Hemnoxoxwuit H Ha uTo rubpuy co3aaH. [Ipencrapnser on coboit monekyny JITHK,
HECYIIYI0O HOBYIO T'€HETHYeCKyr HH(popManuu. Takoe oOpa3oBaHHe B TEHHOU
WH)XCHEpUH Ha3bIBAlOT BEKTOpoM. FEro rimaBHas 3agaya — nepedaya HOBOU
pOrpaMMbl BOCIIPOU3BOACTBA HAMEUEHHOMY JJISl 3TOM 1LIEJIA KUBOMY OPTaHHU3MY.
Ho Benp nociengHuii MOXET €€  NpOUTHOPUPOBAaTh, OTTOPTrHYTh U
PYKOBOJICTBOBATHCS TOJIBKO POJHBIMU M'€HETUYECKUMHU POTPAMMAMH.

Takoe HEBO3MOXHO, Onarojaps SIBJEHUIO, KOTOPOE HOCUT Ha3BaHUE
TpaHcopmaius y 6aktepuil U TpaHC(hEKIUs y YyeloBeKa U KUBOTHBIX. CyTh €ro
3aKJIIOYaeTcsl B TOM, 4YTO €CJIM KJIETKa OpraHu3Ma IOorjoTuja CBOOOJHYIO
monekyny JIHK u3 okpykaromei cpeapl, TO OHa BCEraa BCTPAUBAET €€ B T€HOM.
D10 BIEYET 3a COOOW MOSABICHHME Yy TaKOW KIETKH HOBBIX HACJEeICTBEHHBIX
IPU3HAKOB, 3amporpaMmupoBaHHblx B mnorjoménnyto JHK. IToatomy, 4toOmbi
HOBasi T€HETUYECKasl MporpaMma Havajna paboTaTh, HEOOXOJUMO TOJBKO OAHO, —
4yTOOBI OHA OKa3aJlach B HY)KHOM KJIETKE. JTO clejaTh HE MPOCTO, TaK KaK TaKoe
CII0)KHOE 00pa30BaHME, KaK KJIETKAa, UMEET MHOXKECTBO 3alIUTHBIX MEXaHU3MOB,
MPENSATCTBYIONIUX MPOHUKHOBEHUIO B HEE Uy KEPOIHBIX OOBEKTOB.

VYcTaHOBIEHBI  TPU  OCHOBHBIX  MEXaHM3Ma  JIaTEpajbHOrO  IEpeHoca:
TpaHchopmaius, KOHBIOTAIM U TPAHCTyKIHSI.

1. Tpanchopmammsi — 3TO HOpMaibHas ¢u3HoIoTHYECKass (QYHKIUS OOMEHa
FEHETUYECKUM MaTEpHaIOM y HEKOTOPBIX OaKTepuil.

2. Konbloranusa uMeeT HAWMEHBIIEE YHUCIO OTPAHUYECHUW IS MEXBHUIOBOTO
oOMEHa T'€HEeTHYEeCKON HH(pOpMalMe, HO NpeanosaraeT TECHbIM (QU3NYECKHit
KOHTaKT MEXJy MUKPOOPTaHU3MaMHU, JIETYE BCEro JOCTHKUMbIN B OMOIJICHKAX.

3. Tpancnykmus (ot mnar. transductio — mepeMelnieHue) — OTO IEePeHOC
IF€HETUYECKOr0 MaTepuaia U3 OJHOW KJIETKH B JIPYTYHO C MOMOILIBK) HEKOTOPBIX
BUpPYCOB (6akTepuodaroB), 4To MPUBOJAUT K U3MEHEHHUIO HACIIEJICTBEHHBIX CBOMCTB
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KJICTKH PEIUTTUEHTA.
K nambonee omacHbIM 3a00JICBaHUSM, BBI3BIBAEMBIM BUPYCAMU Yy XKUBOTHBIX H
YeJIoBEeKa, OTHOCAT OEIIEHCTBO, OCIy, rpullil, noauomuenut, CIIN]I, rematut u ap.
Bupycbl 005anai0T BUPYJIEHTHOCTh — 3TO CTENEHb 00JIC3HETBOPHOIO JIEUCTBUS
MukpoOa. Ee MoXHO paccMaTpuBaTh Kak CIOCOOHOCTh aJanTHPOBAThCA K
OpraHu3My XO3sIMHa U MPE0I0JIEBATh €ro 3allUTHBIE MEXAHU3MBI.

DNeKTPOHHBIE PECYPCHI

1. [ DJIEeKTPOHHBI pecypc]. — Pexxum
noctymna:http://znantum.com/catalog/product/460545

2. Bek reHeTHKY U BeK OMOTEXHOJIOTUY Ha MYyTH K PETaKTUPOBAHUIO T€HOMA
YyeJoBeKa:

Monorpadus / I'nazko B.U., Uemko B.®., UBanumkas JI.B. - M.:KYPC, 2017. -
560 c. - Pexum

noctyna: http://znanium.com/catalog/product/792846

3. CazanoB A. A. OcHoBbl reHetuku - CI10.: JII'Y um. A. C. Ilymkuna, 2012. -
240 c. — Pexxum goctymna: http://znanium.com/catalog/product/445015

3apanue: Vcmonb3yss CHOpaBOYHBIM MaTepuall W DJIGKTPOHHBIE PECYpPCHI,
BBITIOJTHUTE MUHHU-TIPOCKT - «JlOCTHIKEHUS TCHHOW HHKCHEPUID)

IIpakTnuyeckoe 3ansitue Ne 4. PazButue mpoMbBIIIUIEHHOW OMOTEXHOJIOTMH U €€
NpUMEHEHUE B KU3HU YENIOBEKa, MOUCK W aHAIU3 WH(OpMAIUU U3 Pa3TUYHBIX
WUCTOYHUKOB (Hay4yHass W ydeOHO-Hay4yHas JUTEpaTypa, CpelCTBa MAacCOBOMU
uHdopmariu, cetb IHTepHET U ApyTHE)

Keiicet Ha ananu3 wHOpMAIMU O Pa3BUTHU POMBIIUICHHON
OMOTEXHOJIOTUH (I10 TPYIIIAM)

IIpumep keiica

dopmynupoBKa 3a1aHUs:

buoTtexHonorus — KOMILJIEKCHAsI HayKa, HAITPABJICHHAA HA MOJIyYCHHUE
IIEJIEBOT0 MPOAYKTA, C MOMOIIbI0 OMO0OBEKTOB MUKPOOHOTO, PACTUTEIIBHOTO
Y KUBOTHOTO MPOUCXOKICHUS.

MenuuuHcKass OMOTEXHOJIOTHS — OTpaciib, I€Jb KOTOPOW CO3JaHue
JTUArHOCTUYECKHUX, MPOPUIAKTUYECKHX M JIe4eOHBIX IMpenaparoB, OHA
M3y4aeT BO3MOYKHOCTHU HCIIOJb30BAHUSI MUKPOOPTaHU3MOB, ISl MOJTYYECHHS
AMUHOKHUCJIOT, BHUTAMHHOB, (EPMEHTOB, AaHTHUOMOTHUKOB, OPTaHUYECKUX
KHUCJIOT.

CaxapubIii quadeT — 3T0 3a00JieBaHHe 0OMEHAa BEIIECTB, IIPH KOTOPOM
B OpPraHM3ME€ HE XBaTae€T HWHCYJMHA, & B KPOBHU IIOBBIIIAECTCA COIACPIKAHUE
caxapa. ConepxaHue caxapa B KpOBHM HEOOXOAMMO Il HOPMAJIbHOTO
GyHKIIMOHUPOBaHUA  KIETOK.  WMHCynuH,  KOTOpbIM  BhIpaOaThIBaecT
MOKENTyIOUHAas )kese3a, 00ecreynBaeT NMPOHUKHOBEHUE TITIOKO3bI B KIIETKH,

HO MHOTJIa TPOUCXOIUT COOM BBIPAOOTKM MHCYJMHA U KJIETKA HE MOJIy4aeT
HEO0OXOIMMOI0 MUTAHMS, a caXap HAKAIUTMBAETCS B KPOBU. DTO MPHUBOAUT K
BO3HMKHOBEHHUIO CaxapHOro auabera pa3HbIX THUIOB, OAMH U3 KOTOPBIX
ABIIAETCS MHCYJIMHO3aBUCUMBIM. [Ipu TakoMm THme caxapHOro jguabdera
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3a00JIEBIINI TOKEH BCIO )KU3Hb BBOJIUTH C€0€ MHBEKIIUU MHCYIIHHA.

[To nannabiM cratuctuku, B 2014 r. KonuuecTtBo GONBHBIX CaxapHBIM
nuabetoB B Poccuiickoit deneparuu coctaBuio 387 wmuH uenoBek. Ilo
HEKOTOPBIM JaHHBIM 3Ta UG pa KaxAblid roJl yBearuuuBaercs Ha 5%.

3aganme: HaWAUTE W NPOAHATMBUPYUTE pPAa3IUYHbIE HCTOYHUKHU
uHpopmalu (HaydyHas ¥ ydeOHO-Hay4yHas JIUTepaTypa, CPeACTBAa MacCOBOM
uHdopmaimu, cetb UHTEpHET U Apyrue) no teme keica. OTBEThTE Ha BOIPOC
HAa OCHOBEe HalAeHHbIX JaHHBIX: C dYem CBA3aH pPOCT 3a00JEeBaeMOCTH
caxapHblM JMa0eTOM Cpeld B3pOCIOTO HACEJICHUS U  OMOJIOKEHUE
3aboneBanus? Kakue mepsl MPOPMIAKTUKHA CaxapHOro auadeTa MOXKHO
peanu3oBaTh B MOBCEIHEBHOW XKU3HU Kaxjaomy u3 Hac? Kak pa3zBuBanioch
MPOU3BOJICTBO HMHCYJMHA M C KAaKMMHU S3THUYECKMUMH HOpMaMu MOpPH HTOM
CTAJIKABAJIUCH yUYEHBIE?

[logroroBbTe yCTHOE COOOIIEHHE C TMpe3eHTalueil, B KOTOPOM
HEO0OXO0IMMO OTPA3UTh:

1. CaxapHslif 11abeT — MIPUIUHBI, CAMIITOMBI, TUATHOCTUKA U JICUCHHUE;

2. PacnpocTpaHEHHOCTh CaXapHOIo J1uadeTa Cped HACEJIEHUs] CBOETO
pervoHa 3a nocjeHue TPU roja, MpoaHAIU3UPOBAB HAYyUYHbIE MyOJIUKAIUU U
CTAaTUCTHYECKYI0 OTYETHOCTh (B TOM 4YHCJIE€ OTYEeThl [ 0CyIapCTBEHHOTO
peecTpa caxapHOro auadeTa);

3. PacnpocTpaHeHHOCTh caxapHOro juabera cpeAau HacelIeHUs
Poccuiickoit peneparuu 3a mocienHrue Tpu rojia, MpoaHAIU3UPOBAB HAYYHbBIE
nyOMUKaMM W CTaTUCTUYECKYI0 OTYETHOCTh (B TOM UHCIE OTYETHI
['ocynapcTBEHHOTO peecTpa caxapHOro 1uadeTa);

4. IlpennonaraeMbie MPUINHBI U3MEHEHUS 3a00JIEBAEMOCTH CaxapHBIM
TMa0eTOM U MX 0OOCHOBAHHE;

5. Bo3moskHbIe Npo(UIaKTUYECKIE MEPOITPUSITHS;

4. MeTtozpl OTyYEHUsI MHCYJIMHA,

5. OTpa3ute 3TUYECKUE ACTEKThl UCTOIb30BaHUS OMOTEXHOJIOTUN MPHU
MPOU3BO/ICTBE UHCYJIMHA.

IIpakTudeckoe 3ansitue Ne 5. 3ammura keiica: IlpencrtaBieHue pe3ynbTaTOB
peLIeHHs] KEHCOB (BBICTYIJIEHUE C MPE3EHTALIUEH )

[leap: YMeTh aHAIM3UPOBATh HHOOPMAIIMIO U3 PA3IUYHBIX UCTOYHUKOB (HaydHAs
¥ yueOHO-Hay4YHas JUTepaTypa, CpeAcTBa MacCoBOM nHpopManuu, ceTh HTepHeT
U JpyTrHe) U JOHOCUTH €€ B MacChl; pa3BUTHE YMEHUS (DUKCHpPOBATH Pe3yJbTaThl
NpOJICIaHHOW  pabOThI, BBIACIAATH TIJIaBHOC; (OPMHpOBAHHE  OCO3HAHUS
NPAaKTHYECKOr0  3HAYCHUs  MpUOOpeTaeMbIX  YMEHUH JUId  JajdbHeHIei
npo¢eCCHOHAIILHON JIeATCIIbHOCTH

OO6opysioBaHKMEe: WHTCPAKTUBHAS JOCKa, IIPOCKTOpP, HOYTOYKH C BBIXOJOM B
UHTEPHET.

Kputepun onieHKH nmpe3eHTalun
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1. ConepxarenbHblil Kputepuid: [IpaBuibHbIA BEIOOpP TEMBI, 3HAHUE NpEIMETa U
CBOOO/JHOE  BJIAJ€HUE  TEKCTOM, TPaMOTHOE  HCIIOJb30BAaHHWE  HAYYHOM
TEPMUHOJIOTMH, UMIIPOBU3ALIMS, PEYEBON ITUKET

2. Jlornueckuit kpurepuii: CTpOMHOE JIOTUKO-KOMIIO3UIIMOHHOE IOCTPOCHUE PEUH,
JI0Ka3aTebHOCTh, ApTYMEHTHPOBAHHOCTh

3. PeueBoit kputepuii: Mcnonb3oBaHuE S3bIKOBBIX U HEA3BIKOBBIX (11032, MAHEPHI
U TIp.) CPEICTB BBIPA3UTENBHOCTH; (OHETHYECKas OpraHu3alus peyw,
MPaBWIBHOCTh YJAPEHUs, YETKasl JUKIIUS, JJOTUYECKUE YIaAPEHHUS U TIp.

4. Ilcuxonornueckuid Kpurepui: B3aummopelictBue ¢ ayauTopueit (mpsMas u
oOpaTHasi CBSI3b), 3HAHME W Yy4Y€T 3aKOHOB BOCIHPHATHS PEYH, HCIOJIb30BAHME
Pa3IMYHBIX TPUEMOB MPUBJIICYEHUS U AKTUBU3aLA BHUMaHUS

5. Kpurepuii  coOmrofeHus  AU3aWH-DPrOHOMHYECKHX  TpeOOBaHWMUA K
KOMITbIOTEpHOU npe3eHTauuu: CoOnrogeHbl TpeOOBaHMs K MEPBOMY U MOCIEIHUM
claiilaM, MpPOCIEXKUBAECTCA OOOCHOBAHHAS TOCJIEAOBATENBHOCTh CIANWIOB U
uH(popMalMU Ha cClaijax, HeoOXOAUMOE M JOCTATOYHOE KOJUYECTBO (OTO- U
BUJIEOMATEPUAIIOB, y4der 0coOeHHOCTeH BOCIIPUATHS rpaduyueckoit
(wumrocTpaTUBHOM) uMHGOpMaIKM, KOPPEeKTHOe coyeTaHue (oHa U rpadukw,
JIM3aiiH TIPEe3eHTAlMU HE IPOTUBOPEUUT €€ COACPIKAHUIO, TPAMOTHOE COOTHECEHHUE
YCTHOTO BBICTYIUICHHSI U KOMITBIOTEPHOTO COMPOBOXKICHUS, OOIIee BIEYATIICHUE
OT MYJIbTUMEIUIHOM MPE3CHTALUN

Kpurepuun oneHuBanusi padboTbl 00y4ar0IUXCA

Omnenka «5» (OTIUYHO)

VYpoBeHb 3HAHUU U yMEHUH CTyneHTa cooTBeTcTBYeT TpeboBanusiM ®I'OC CIIO,
IpearnoaraeT rpaMOTHOE, JIOTUYHOE H3JI0KEeHUE paldoThl (Kak B yCTHOM, Tak U
NUCHbMEHHON (popMe), TOKa3bIBAET MOJIHOE OBJAJACHUE COJCpKAaHHUEM MaTepuana;
JIETKO OPUEHTUPYETCS B MPOpabOTAaHHOM MaTepHalie, YMEET CBA3BIBATh TEOPHUIO C
NPAKTUKOM, pellaTh MPaKTUYECKHUE 3a/]aud, BbICKa3bIBaTh U OOOCHOBBIBATH CBOU
CYKJEHUS.

Ornenka «4» (Xopo1io)

YpoBeHb 3HaHUI U yMeHUU cTyAeHTa cooTBercTByeT TpeboBanusam OI'OC CIIO,
npeanosiaraeT rpaMOTHOE U3JI0KEHHE paboThl (KaK B YCTHOM, Tak U MUCbMEHHOMN
dopme), HO coaepxkaHue U (opMa OTBETa HMEIOT OTJENbHbIE HETOYHOCTH;
OpUEHTHpYETCd B NpOopabdOTAaHHOM MaTepuaje, YMEET CBS3bIBATb TEOPHUIO C
IIPAKTUKOM, peniaTh MPaKTUYECKHUE 3aJa4M, BbICKA3bIBaTh CBOM CYXJICHMS, HO HE
yMEeT JJ0Ka3aTeIbHO NX 00OCHOBATb.

OueHnka «3» (yIOBIETBOPUTEIHHO)

VYpoBeHb 3HAHUU U yMEHUH cTyneHTa cooTBeTcTBYeT TpeboBanusiM ®PI'OC CIIO,
IpearnoiaraeT TpaMoTHOE, U3NI0KEHHE padoThl (KaK B YCTHOM, TaK U MUCbMEHHOU
dbopme), HO coaepkaHue W (popMa OTBETAa HEMOCJENOBATENIbHBI, JOMYCKAIOTCS
HETOYHOCTU B ONPEIEJICHUU MOHSATUM, B MPUMEHEHUU 3HAHUU M1 peleHus
MPAKTUYECKUX 33]1a4; HE CIIOCOOEH BBICKA3bIBATh CBOM CYKJICHUS.

KonTpoabnasi pabora Ne 1. MoJiekysipHbId YPOBEHb OpraHU3alliy >KUBOTO

28



1 BapuaHnTt
1. Bvioepume 6éce npasuibHvie omeemol.
1. I3MeHsieMBbIMH 9aCTSIMH aMHUHOKHUCIIOTHI SIBIISTFOTCS:

a) aMUHOTPYIINA U KapOOKCUIIbHAS B) KapOOKCWJIbHAs TPyIINa

rpynmna ) paJuKail u KapOOKCUIIbHAS TPyIIIa
0) pagukan

2. OtnuuurenbHast PyHKIMS KUPOB OT YIIIEBOJIOB:

a) CTpoUTEIbHas B) 3aracaroias

0) sHepreTUyecKas T') 3aIUTHAS.

3. MoHOMéepaMH HYKJIEMHOBBIX KHCIIOT SIBIISIFOTCSI:

a) aMUHOKHCIIOTBI B) HYKJICOTH/IbI

0) raroko3a T') Q30TUCTHIE OCHOBAHUSI.

4. IHK otnmuyaet ot PHK:

a) MECTOIOJIOKEHHUE B KIIETKE B) octatok H3 PO4, Bxoasmmii B coctan

0) NpUHAIIEKHOCTH K HYKJICOTHA

ouomnonrMepam I') HAJIMYUE TUMHHA B COCTaBE HYKJIEOTHUIOB.
5. @epmeHT:

a) OMoKaTaian3aTop B) HanboJjee aKTUBEH IPU
0)y4acTBYeT B IPOIIECCE CUHTE3a U TeMIeparypax, OJIM3KUX K HyJIO
pacmnajia BeIecTB I) UMeeT OEJIKOBYIO OCHOBY.

6. [lepBuuHas cTpyKTypa Oeska yJ1ep>KHUBaeTCs:

a) BOJOPOAHBIMH CBSI3SIMU B) TUIPO(POOHBIMU CBSZSIMU

0) NENTUAHBIMU CBSI3SIMU T) TUCYTb(QUIHBIMU CBSI3SIMHU.

*7. B cocTaB CIIOXKHBIX OCIKOB - TIMKOMIPOTEUHOB BXOJIAT:

a) KUPBI B) YIJIEBO/JIbI

0) HyKJICMHOBBIE KUCTIOTHI ') HEOPraHUYECKUE BEIECTRA.

8. Kakoe n3 coequHeHnd HE IOCTPOEHO U3 AMHUHOKHUCIIOT?

a) TeMOoTrJI00MH B) MHCYJIUH

0) rIMKoreH r) abOyMUH

9. Kakoe 13 Ha3BaHHBIX XUMUYECKUX COCTMHEHUH HE ABJISIETCS OMOMOIUMEPOM?
a) 6eyok B) JITHK

0) riaoko3a T) LEJUII0I03a

10. Kakoif 13 mpoayKTOB 1es1ecoo0pa3Ho AaBaTh ycTaBieMy MapadoHIy Ha
JTUCTAHIINY JIJIS OJI/IEp KaHus CUJT?

a) Kyco4ek caxapa B) KyCOYeK Msca

0) HEMHOI'0 CIMBOYHOT'O Maciia I') HEMHOT'O MHUHEPAaJIbHOM BOJIbI

11. CiocoOHOCTE BepOJIt0/1I0B XOPOIIIO EPEHOCUT KaK1y OOBACHAETCS TEM, YTO
KUPBHIL:

a) COXpaHsIOT BOAY B OpraHu3Me

0) BBIIEISIOT BOAY MPU OKUCIICHUH

B) CO3/1aI0T TEIJIOM30JUPYIOIIUI CJION, YMEHBIIAIONIUN UCTIapEHUE

I') BCE OTBETHI BEPHbI

12. HanbosbIee KOJTUYSCTBO SHEPTHH BBIACISACTCS IIPU PACIICIICHUN OJHOTO
rpamma:
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a) 5KUPbI 0) TIIOKO3bI B) Oenka I) TJIMKOT€HA

13. Pubo3a BXOAUT B COCTaB:

a) JIHK 0) uPHK B) OEIIKOB I) IOJINCAaXapUJIOB

14. B monekyne JIHK kommuectBo HykiaeoTuaoB ¢ T coctaBiser 10% ot obmiero
yucaa. Kakoi npoueHT HyKaeoTuA0B ¢ 1 B 3ToM MoJiekyJie?

a) 15% 0) 20% B) 45% r) 40%
15. HykneoTuas! IBISIOTCI MOHOMEPAMU:
a) OeJIKOB 0) TUNUI0B B) YIJIEBOJIOB r) PHK

16. Onpenennte NpaBUWIbHYIO MOCIEI0BATEIILHOCTD.
1. Ha ¢parmenrte ognoii uenu JJHK Hyki€oTHABI pacoOI0KEHbI B TAKOH
MOCJIEI0BATENBHOCTH:
T-T-I'-A-II-II-T-T'-A-A...
a) HApUCYHUTE CXEMY CTPYKTYpbI ABylLennoyeuyHo mosiekynsl JJHK;
0) 00BsicHuTe, KakuM cBoiicTBoM JIHK mipu aToM pyKoBOACTBOBAJINCH;
B) KakoBa jinHa Toro ¢pparmenta JIHK;
) CKOJIBKO BOJIOPOIHBIX CBsI3eH B TaHHOM (hparmerTe JIHK?
17. YcranoBuTe COOTBETCTBUE MEXK/y TUIIAMU HYKJIIEMHOBBIX KHUCIIOT U UX

XapaKTEePUCTUKAMH.
XAPAKTEPUCTUKA HYKJIEMHOBBIE
KHUCJIOThBI
1) 6uononumep A) JHK
2) ne3okcupub03a B COCTaBe b) PHK
MOHOMepa

3) H3PO4 B cocTaBe MOHOMEpA
4) MOHOMEpHI coaiepKaT pudo3y
5) COCTOUT U3 MOHOMEPOB
6) COAEPKUT yparui
7) B COCTaB HYKJICOTUJOB BXOJISAT
a30TUCThIE OCHOBaHUS
8) HYKJIEOTHJ COCTOUT U3 TPEX
KOMITOHEHTOB
9) conep>KUT TUMHUH
10) pacnionaraercs, Kak paBujo, B
UTOIIa3Me U pUOOCOMax
11) pacnonaraercsi, Kak IpaBUjIO B
A7Ipe, MUTOXOHPUSIX, TUIACTUAX
12) conepxuT aJIcHUH

18. 3amonHUTE NPOITYCKHU B TEKCTE.

1. Perynsipublii OMonoiuMep, COCTOSIIIUN U3 YIepo/ia, KUCIOpoaa U

, IBJISAIOIIUICA 3aIIACHBIM BEIIECTBOM y PACTEHUM, - 3TO

; Y J)KUBOTHBIX - . 2. Heperynsipuble
OMOMOIMMEPHI, KaTATU3UPYIOIIUE XUMUYECKUE PEaKIIMK B 5KUBOU KIIETKE, - 3TO
. 3. IlomoraroT MIEKOIUTAOIIUM COXPAHATH TEILIO
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. 4. CtpouTtenbHble MaTEPUAIIbI )KUBOU KIETKU:
. 5. «MHbOpPMAITMOHHBIE)» MOJICKYIIH:

19. Haitnure ominOku B IPUBEAEHHOM TEKCTE UCIIPABHTE UX.

1. YrieBoasl npeacTaBisioT co00il coelMHEeHus yriiepoa U BO10poaa. 2.
Pa3nnyaroT Tpu OCHOBHBIX KJIacca yIJIEBOAOB — MOHOCAXapUbl, JUCaXapuasl U
nosucaxapusl. 3. Haubosnee pacrpoctpanéHHbIE MOHOCAXapH/Ibl — caxapo3a 1
nakTo3a. 4. OHU pacTBOPUMBI B BJ€ U 00JIaJAI0T CIaAKUM BKycoM. 5. [Ipu
pacieruieHuu 1 T raroko3bl BeiaenseTcs 35,2 kJk aHeprum.

20. OTBeThTE HA BOIPOCHI.

1. CTpoeHue MOJIEKYJIbl KAKOTO MOHOMEpa U300pakeHo Ha cxeMme?

2. Uto ob6o3HaueHo OykBamu A, b, B?

3. Ha3zoBute BUaBI OMOMOIMMEPOB, B COCTAB KOTOPBIX BXOAUT TaHHBIA MOHOMED.

2 Bapuant
1.Bvioepume 6ce npasujibHvle OMeemul.
1. B xjieTkax )KMBOTHBIX 3aMlaCHBIM YTJIEBOJIOM SIBJISICTCSI:
a) 1IeJIJTI0J103a B) IJII0KO3a
0) kpaxman T) TTIUKOTeH
2. MoHOMeEp, B CpaBHEHHH C TTOJTUMEPOM:
a) uMeeT 0oJiee CI0KHOE CTPOCHHE
0) UMEeeT MEHee CI0KHOE CTPOCHUE
B) COCTOMT U3 00Jiee CJI0KHBIX 3BEHHEB
T) SIBJISIETCS] 3BE€HOM B TIOJTUMEPHOM TEITH
3. OnuHakoBbIC (PYHKIIUN KHUPOB U OCIIKOB:

a) 3aluTHas B) 3amacaroias

0) cTpouTenbHas I) SQHEpreTUIecKas

4. JlenaTtyparus Oeika HeoOpaTuMa py HapyIIeHUH CTPYKTYPHI:
a) IEPBUYHOM B) TPETUYHOI

0) BTOpUYHOI I') YeTBEPTUYHOMN

5. AT® ornuuaercs ot HykiieotunoB PHK:

a) HAIMYUEM pUOO3BI

6) OTCYTCTBUEM ypanuia

B) IIPUCYTCTBUEM TPEX OCTATKOB (PpocHOpHOI KHCITOTHI
) HAIMYKHEM aJIcHUHA

31



6. OCHOBHBIM UCTOYHHKOM OHCPIUU IJI1 HOBOPOXKACHHBIX MJICKOIITUTAOIIHNX
ABJIACTCA:

a) IJII0KO03a B) IJIMKOT'€H

0) kpaxmain r) JIaKTO3a

7. A30THCTBIE OCHOBaHMS, Xapakrepusle 1t JJHK:

a) TyaHuH 0) TUMUH B) yparmui T') IMTO3UH

8. K yrineBojgamM oTHOCSTCS:

a) pu0o03a U JIaKTO3a B) MNIULIEPUH U JIUTTUIBI

0) IITMKOTEH U Kpaxmall T) HeJUTI0I03a U XUTHH

9 BropuuHyto CTpyKTYypy OSITKOBOM MOJICKYJIBI ITO/IIEPYKUBAIOT B OCHOBHOM ... CBSI3U:
a) BOJOPOJIHBIC B) MENITUIHBIC

0) HOHHBIC T') TJIMKO3UIHbIC

10. Kak nmocTynarT B KJIETKH )KUBOTHBIX HE3AMEHUMBbIC aMUHOKHUCIOTHI?
a) CHHTE3UPYIOTCS B CaMUX KJIETKaX

0) mOoCTynaroT BMECTE C MUIIEH

B) IMMOCTYIAIOT BMECTE C BUTAMHUHAMU

I') IOCTYNalT BCEMU YKa3aHHBIMU MMy TAMHU

11. TlonmunenTuaHas 1enb, CBEPHYTAs B KITYOOK, 3TO ... CTPYKTypa Oerka:

a) IepBUYHAS B) TpETUYHAS

0) Bropu4Has I') 4YeTBEPTUUHAS

12. O6omnoyka rpuOHO KIIETKU, B OTJIIMYME OT PACTUTEIILHOM, COCTOUT U3:
a) KJIETYaTKU B) O€JIKOB

0) XuTHHA ) JTUOUJI0B

13. YriieBo/ibl B OpraHrM3Me 4eI0BeKa OTKIIAAbIBAIOTCS B 3aI1ac B:

a) TIEYCHHU U MBIIIIAaX B) MO/KEITYIOUYHOM JKeJe3e
0) MOAKOXHOM KJIeTYaTKe ') CTEHKaX KUIIEYHUKA

14. B xaKkux IpOYKTaX COACPIKUTCS HANOOJIBIIEE KOJIMUECTBO YTIIEBOIOB, HEOOXOTMMBIX
YEJIOBEKY?

a) ChIpe U TBOPOTe B) Msice U pbiOe

0) xsiebe u kaproderne I') PacCTUTEIHLHOM Maclie

15. B monekyne JIHK konuuecTBO HykieoTu10B ¢ A coctasisiet 32% ot o0111ero

yucia. Kakoii mpouieHT HykineoTu10B ¢ T B 3Toi MoJekye?
a) 0% 0) 16% B) 32% r) 64%

16. Onpenenute NpaBUIbHYIO MOCIEI0BATEIHHOCTb.
1. Ha dparmente oguoit nenu JIHK HykiIeoTHbI pacnonokXeHbl B TAKOK
MOCJIEIOBATENBHOCTH:
A-T-?2-0-I-T-?2-?2-T-11
T-?2-T-?2-2-2-A-1-01-?
a) 3aIUIINATE NponyueHHbie Hykieotuasl JTHK;
6) oObacHuTe, kKakuM cBoiicTBoM JIHK mipu 3TOM pyKOBOJICTBOBAJIUCH;
B) KakoBa jjinHa 3toro ¢pparmenta JIHK;
) CKOJIBKO BOJIOPOIHBIX CBsi3eH B laHHOM (hparmente JIHK?
17. YcTraHoBUTE COOTBETCTBUE MEXTY CTPYKTYPOM OEIIKOBOM MOJICKYJIbI K €€
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XapaKTEPUCTUKOM.

CrpykTypa 0€JIKOBOM MOJIEKYJIBI XapakTepucTuka

a) IepBUYHAs 1) xapakTepHa 151 BceX OCIKOB
0)BTOpHYHAS 2) npuayaarBas KOH(GUTypamus - rodyia
B) TPETUYHAs 3) nmonunenTUHAs LETb

I') YeTBEPTUYHAS 4) criupanb

5) BO3HHKAET B Pe3yJIbTaTe COCTUHCHUS
HECKOJIBKHX MOJICKYJI Oelika

6) oOpa3yeTcs B pe3ybTare IPOUHOM
MENTHUIHOMN CBS3U

7) CTpyKTypa yaep KHBACTCS 3a CUCT
MHOT'OUYHCJICHHBIX BOAOPOIHEIX CBSI3CH
8) pa3pymiaeTcs mpu 00paTUMOM
JIeHaTypalyu

18. 3anomHUTE MPOMYCKHU B TEKCTE.
1. XuMuyeckue CoeIMHEeHUs, COCTOSLINE U3 Ha3bIBAIOTCS
nosuMepamu. 2. K 6uononumepaM OTHOCATCSA ,

, , . 3. MoHoMepaMu O€JIKOB SIBJISIFOTCS

, OOJIBIIIMHCTBA YTJIEBOIOB , JHK u PHK

19. Haitnure ommOKku B IPUBEAEHHOM TEKCTE UCIIPABHTE UX.

1. bonpIoe 3HaYeHNE B CTPOCHUU U KU3HEEATEIBHOCTH OPTaHU3MOB HMEIOT
oenku. 2. 9T0 GMONOIUMEPBI, MOHOMEPAMHU KOTOPBIX SBIISIOTCSA a30THCTHIE
ocHOBaHUSs. 3. benku BXOAST B COCTAB I1a3MaTuyeckoit MemOpanbl. 4. MHOTHE
O€JIKU BBITIOJIHSIIOT B KJIeTKEe (hepMEeHTAaTUBHYIO (QyHKIHUIO0. 5. B Monekynax Genka
3amm(ppoBaHa HacAEACTBEHHAs MH(POPMaLIMS O PU3HAKaX OpraHusma. 6.
Mounekynsl 6enka u TPHK Bxonst B coctaB pubocom.

20. OTBeTHTE HA BOIPOCHI.

1. Yto Takoe perukanus monekya [JJHK?

2. Yto sIBAsI€TCSI MOHOMEPOM Kpaxmana?

3. Kakwue Buasl PHK BbI 3HaeTe? Kakue GyHKIIMHM OHU BBITIOTHSIOT B KJIETKE?
4. Kakue BelecTBa BXOST B COCTaB KUPOB?

Konrtpoabnasi pa6ora Ne 2. Ctpoerne u QyHKITUU OpraHu3Ma
1 Bapuanr.

Bmecmo mouex ecmasvme coomeemcemeyrowue mepmunsl.

1. OgHokJIeTOYHAsl, MHOTOKJIETOYHAasT WM KOJOHHUalbHAas OHOJOrHYecKast
CHCTEMa, COCTOALIAasl U3 CTPYKTYPHO M (PYHKIIMOHAJIBHO B3aMMOCBSI3aHHBIX
yacTeil, padoTarIMMX KaK €MHOE LEN0E,-. . .
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9.
10.

11.

12.

CTpyKTypHBIE YaCTH OJHOKJIETOYHOTO OpraHu3Ma, CBA3aHHbBIE MEXK]y COOO0it
C IOMOIIIBIO IUTOIJIA3MbI U 00ECIIEUMBAIOIINE €T0 )KU3HEIESITEIbHOCTD,-. . .

JurnmonaHast KieTka, o0pa3yromascs B pe3ysibTaTe CIUSHUS TaMeT, WHA4e
OTUIOOTBOPEHHOE SHUTIO. . .

CriocoOHOCTH OpraHu3Ma BOCIIPOU3BOIUTE CE0€ MOJOOHBIX,-. . .

DOnemMeHTapHas €IMHUIA HACJIEICTBEHHOCTH, IPEJCTABICHHAs YYacTKOM
monekynsl JJHK,-...

[Tapa reHoB, onpeaensonx KOHTPACTHbIE (aJbTEPHATUBHBIC) IPU3HAKHY,-...

Enuanmna paccrosHus Mexay TeHamu, BbIpakeHHas B 1% oOmeHa
Y4aCTKaMH TOMOJIOTUYHBIX XPOMOCOM,-. ..

B3anmopelicTBue HeaIENbHBIX TE€HOB, NPUBOMAIIEE K PpPa3BUTHIO Yy
MIOTOMKOB HOBOT'O IPU3HAKA, OTCYTCTBYIOILLETO Y POJUTEIIEH,- ...

[Ipenen n3aMeHUUBOCTH MPU3HAKA, O0YCIOBICHHBIN TAHHBIM T€HOTHUIIOM,-. ..

HenacnencrBeHHass W3MEHYMBOCTH OpPraHW3MOB, BO3HHKAIOWIAS — IOJ
BJIMSIHUEM YCJIIOBUIM BHEIIHEUN CPENBL,-. . .

OmuH W3 METOJOB JOPOJOBOM JHMArHOCTHKW TUIOJA, COCTOSAIIUMA B
HCCJIEI0BAHUH OKOJIOILIOTHOM KUIKOCTH,-. . .

3aboneBaHus, NPOSABISIONIMECS Yy YEJIOBEKAa MNPU POXKIACHUU, HMEIOIINE
HACJIEJICTBEHHYIO MTPUPO/Iy WJIU CBSI3aHHbBIC C HAPYIIEHUEM SMOPUOHAIILHOTO
pa3BUTHS,-. ..

Yemanosume coomeemcemesue.

1.

YcTaHOBUTE COOTBETCTBHE MCXKAY TKAaHbKO H e€ IMPpUHAAJIC)KHOCTBIO K
OopraHu3MaM KHMBOTHBIX HUJIHN paCTeHHﬁ.

TkaHb OpraHu3msI
A) TIokpoBHas 1) )KuBoTHbIE
b) OnurenuanpHas 2) Pacrenus

B) CoenunurensHas
[') Mexanunueckas
1) Meimieunas

E) O6pazoBarenbHas

2. YcTaHOBUTE COOTBETCTBUE MEXKTY CTAIUCH JEICHUS KJIETKH, YHCIO XPOMOCOM
(n) u konmuuectBoM JJHK (c).

Cranus neaeHus Uucno  xpomocom  (n),
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kosmmaectBo JJIHK(c)

A) IIpodaza meiioza | 1) 2n 4c
b) Anadaza meiioza | 2)2n4c
B) Meradasza meiiosa 1 3)n2c
I') Tenodaza metiosa 11 4)nc

1) Hauano unrepdassl

3. VYcraHOBUTE COOTBETCTBHE MEXKAYy MpPUMEPAMH MPOSBICHUS
HACJIEICTBEHHOCTH U WX Ha3BAHUSIMHU.
[IpuMepb! TpOSIBIEHNS 3aKOHOB Haszeanus 3akoHOB
A) TlosiBieHHE >KENTHIX MOPUIMHUCTHIX U 3€IEHBIX | 1) 3aKkoH
TJIAJIKUX CEMSIH y TOpOXa MOCEBHOTO eAMHO00pa3us
NEPBOr0 MOKOJICHUS
b) OO6pazoBanue AByX (HEHOTUNIUYECKUX TPYII
ruOpuI0B B COOTHOLIEHNUH 3:1 2) 3akoH
aCIICTICHUS
B) Bce ruOpuasl oauHakoBbl MO (GEHOTUIY U pactit
MOXO0H Ha OJHOTO U3 POJIUTENEH 3)3akoH
; HE3aBUCUMOTO
[') O6pazoBanue 4eThIPEX PEHOTUNMMUECKUX TPYII
HaCJIeI0BaHUSI

rubpuaoB B cooTHOLIeHnH 9:3:3:1

) IlosBnenue y MOJOBUHBI TUOPUIOB HOYHOU
KpacaBUIIbl PO30BBIX IIBETKOB

E) MHcue3HoBeHHE pELECCHUBHOIO NPU3HAKA Yy
ruOpHUIOB IEPBOTO MOKOJICHUS

4. YcTaHOBHUTE COOTBETCTBHE MCIKIAY XapaKTepHCTHKOﬁ U3MCHYHMBOCTHU U BUJIOM, K

KOTOPOMY €€ OTHOCHT.

XapakTepuCTUKa U3MEHUYNBOCTH

Bug n3menuuBoctn

A) Hocut mMaccoBsIil XxapakTep

b) Hocut nnauBuyanbHbI XapakTep

B) Hacnenyercs B moTomMcTBe

I') He nacnenyercsi B IOTOMCTBE

1) O0ycnoBieHa HOPMOU pPeakiuy MpU3HaKa

E) HeanexkBaTHa U3MEHEHUSM yCJIOBUH Cpebl

D

MoaudukanronHas

2) 'enoTunuueckas
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5.YcTaHOBUTE COOTBETCTBHE MCXKAY HOpMAaJbHBIMH W  1AaTOJIOIrHMYCCKHMU
IIpHU3HAKaMH YCJIOBCKA U I'PYIIIIaMH, K KOTOPbIM OHHU OTHOCATCA.

[Tpu3naku ['pynmsl npu3HaKoB
A) Jlyuiiee BiajieHue IpaBoil pyKkou 1)HopmanbHbie
OMHHAHTHbIE
b) AnbOuHN3M (OTCYTCTBHE IMUTMEHTA) 8
. 2)HopMmainbHblie
B) [MonoxutenbHbIN pe3yc-hakTop JHop
peLeCCUBHBIE
I') lonunakTunus (MHOTOMAJIOCTD)
3)ITatonoruueckue
) Ilpupociias Moyka yxa JIOMUHAHTHBIE
E) lN'onyGsie niu cepslie riaza 4)Ilatonoruyeckue
pELECCUBHBIE

Pewume buonocuueckue 3aoauu.

1. Xnopenna, améba, MHPY30pHUsA- OJHOKIETOUHBIE OPraHU3MBbI, CYIIECTBYIOIUE
KaK CaMOCTOSTENbHbIE OMOCUCTEMBI. SIBIISIETCS JIM HEMPOH-CTPYKTYpHAsi €IUHULA
HEpPBHOM TKaHM, KJETKa, CIOCOOHas NUTaThCA [IbIIaTh, pearupoBaTh Ha
pasapakeHue, OAHOKIETOYHON OnocucteMoi? OTBET MOACHUTE.

2. CrapeHre MOXHO ONpEACIUTh KaK W3MEHEHHUs, HaKalUIMBalOIIMecs B
OpraHu3Me€ C TE€YEHUEM BPEMEHHU U MpuOnmxaromue ero Kk cmeptu. OObSICHUTE,
WCXOJsl U3 3TUX MPEJICTABICHHM, MOYEMY C BO3PACTOM OPraHU3M 4YEJOBEKa BCE
XYK€ CHpaBisieTcs ¢ PU3NUECKUMH Harpy3KkaMu U UHPEKITMOHHBIMU OOJIC3HSIMH.

3. OnbIThl MO BBISIBIICHUIO 3aKOHOMEPHOCTEW HacieAacTBeHHocTH I'. MeHnenb
CTaBWJI Ha PACTCHHUSAX Topoxa moceBHOro. OOBSICHUTE, MOYEeMy HMEHHO JTOT
oOBekT ObuT BeIOpaH I'. Mengenem aiis vccieqoBaHuN. YKaKUTE HE MEHee TPEX
MIPUYHH.

2 BapuaHT.
Bmecmo mouex ecmasbme coomeemcmeyouue mepMuHbl.

1. I'pynnbel  opraHoB, UMEIONIUX OOIIEe MPOUCXOXKICHUE U COBMECTHO
BBITIOJTHSIFOIIMX OMPEACICHHBIC PYHKIIUH,-. ..

2. OObequHEHNE YacTeld MHOTOKJICTOYHOTO OpraHu3Ma, HWMEIIIMX pa3Hoe
MPOUCXOXKJICHUEC M CTPOCHUE, HO TIPUCIIOCOOJEHHBIX K BBITTOJIHCHHIO
OJIMHAKOBBIX (DYHKITUH,- ...

3. CnocoOHOCTh Opranusma BOCCTAHABJIMBATh yTpPauCHHbIE 1581051
MOBPEXKCHHBIE YaCTH TeJia, OPraHOB WM TKAHEH,-. ..
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4. Crneunanu3upOBaHHBIE IOJIOBBIE KJIETKHM MYXCKOIO M JKEHCKOrOo THIa C
rarIOuJHBIM HA0OPOM XPOMOCOM,-. . .

5. Hayka 0 3aKOHOMEpHOCTSIX HAaCJAEACTBEHHOCTH U U3MEHYUBOCTH,-. . .
6. COBOKYMHOCTbH I'€HOB TaIlJIONIHOTO HA00Opa XpOMOCOM BHJA ,-...

7. CkpemBaHu€ OCOOM C JIOMHUHAaHTHBIM NPU3HAKOM, HO HEU3BECTHBIM
T€HOTHUIIOM C 0COOBI0, TOMO3UIOTHOM 110 PELIECCUBHOMY IIPU3HAKY,-. ..

8. B3aumubIli oOMeH yY4aCTKaMH T'OMOJIOTHUYHBIX XpPOMOCOM, HpI/IBOI[HHII/Iﬁ K
peKOM6I/IHaHI/II/I I'CHOB,-...

9. Pa3mep nucTheB, HAJIOM MOJIOKA, SIMIIEHOCKOCTh- 3TO. ..

10.ITocnenoBaTenbHOCTh M3MEHUMBOCTH KAaKOIro-JIMOO MpHU3HAKa OT CaMoro
MaJIOro 3Ha4EeHMsI 10 CaMOro OOJIBIIOTO-. . .

11.I'ennbie OoNe3HM, CBA3AHHBIE C MYTAlUSIMH OT/AEIBHBIX T€HOB BCIIEJCTBUE
npeoOpazoBanus xumudeckoit ctpykrypst JJHK,-. ..

12.bone3Hn ¢ HACIEACTBEHHOM MPEAPACIOI0KEHHOCThIO, BBI3BIBAEMBIC
U3MEHEHUSIMU HECKOJIbKUX T€HOB U TpeOyromme JUisl MpOSIBICHUS
BO3JICHCTBUSI ONIPEACIICHHBIX (PAKTOPOB BHEIIHEW CPEADI,-. . .

Yemanosume coomeemcmeue.

1. YcranoBute COOTBETCTBUE MCXKAY IIPHU3HAKOM KHUBOTHOI'O KW THIIOM JJIA
KOTOPOI'0 3TOT NPU3HAK XapPaKTCPCH.

IIpusHax Tun

A) Teno cocrout u3 rosioBsl, TynoBuiia u | 1) KonbuaTeie uepBu
HOTH

2) Momnrocku
b) UmeeTcs koxxucTas CKilajika- MaHTHUS

B) KpoBeHocHas cuctema 3aMKHYTOI'O THIA
I') [TonocTk Tena cerMmeHTUpOBaHA

J1) Oprassl BblJIeTICHUs TTOYKH

2. YCTaHOBUTE COOTBETCTBHE MEXAY XapaKTEPUCTHUKOW PA3ZMHOXKEHUS U €ro
CIIOCOOOM.

XapakTeprucTuka pa3MHOKEHUS Croco6
A) ITpoucxonur 6e3 00pa3oBaHUs TAMET 1) Becnionoe
b) YuacTtByer nunib 0JJMH OpraHu3M 2) ITonoBoe

B) [IpoucxoauTt ciusiHue TarionIHbIX Sep

[') OOpa3yercs NOTOMCTBO, HACHTUYHOE
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UCXOIHOU 0CO0u

) YV noroMcTBa NposBiIseTCS KOMOMHATUBHAS
U3MEHUYHUBOCTD

E) IIpoucxoaut ¢ 00pa3oBaHUEM raMeT

3. VYcraHoBUTE COOTBETCTBHE MCKAY IMIpUMCpaMHU IIPOABJICHHUA  3aKOHOB

HaCJICACTBCHHOCTH N UX HAa3BaAHUSIMU.

[IpuMepb! TpOSIBIEHNS 3aKOHOB Haszeanus 3akoHOB

A) T'ubpuanble AUreTepo3UroTbl Bo BTOpOM | 1)3akoH HE3aBUCHUMOTO
MOKOJIEHUH 00pa3yroT YEThIpE TUIIA TaMeT HacJIeJJOBaHUsI

b) I'enbl, Haxoxsumecs B OJHOM XpomocoMme | 2)3aKoH CLEIUIEHHOT O
00pa3yroT IpyIIly CUEIICHUS HaCJIEJJOBAHUS

B) V nomamnux Komiek reH okpacku mepctu | 3)3akoH HapyIlICHUS
HaXOJUTCS B X-XpOMOCOME TPy CUETIICHUS

[') B pesynbpraTe pexomMOMHAIIMK 00pa3yoTCs
KPOCCOBEPHBIE TAMETHI

J1) I'ensl AByX map NpU3HAKOB PACIIOIOKEHBI B
HETOMOJIOTUYHBIX XpPOMOCOMAaX

E) UYacrora KpoccMHroBepa 3aBUCUT OT
pacCTOSIHUSI MEXK/ly TEHAMHU B XPOMOCOME

4. YcTaHOBHTE COOTBETCTBUE MEKy IPUUMHON U3MEHUMBOCTHU U €€ BUIOM.

[IprurHA U3MEHUYUBOCTH

Bung nzmenuuBocTu

A) Brimagenue nykieoruaa u3 mojekyinsl JJHK
b) PekomOuHaiusi reHOB IPU KPOCCUHTOBEPE

B) Hapyumenne pacxoxaeHus TOMOJOTHYHBIX
XPOMOCOM

') BoznelicTBue yciaoBuil cpeibl HAa HOPMY pPEaKIUU
MpU3HAaKa

1) CnyualiHoe coueTaHHe T€HOB MaTEPUHCKOM U
OTIIOBCKOM TaMET IPH OTIOJOTBOPEHUHU

E) Pa3Hble ycnoBus MHAMBUIYAIBHOTO Pa3BUTHS

1)

MoaudukanronHas
2) KomOunatuBHas

3) MyTtaunoHnHas

5.YCTaHOBUTE COOTBETCTBUE MCKAY peE3yjbTaTaMHU H3YUYCHUA TI'CHCTHUKH
YCJIOBCKA 1 MCTOAAMHU, C IIOMOIIBIO KOTOPBIX UX YAAJIOCh ITIOJIYYUTD.
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Pe3ynpTarsl n3yueHus Mertonbl n3ydyeHus

A) Bimsinue ycinoBuit cpeibl Ha T€HOTHII 1) 'eneanmoruveckuii

b) Hapymenue oOMeHa ¢deHmnasannHa 2) bin3HenoBsIit

B) HacnenoBanue remodunuu 3)
[lutoreneTnueckunit

I') CocTaBrieHue uauOTpaMM XPOMOCOM
1) HacnenoBanue nanbTOHU3MA

E) BrisiBienue MyTainii B MOJ0BBIX KIETKaX

4) buoxumuueckuit

Pewume buonocuueckue 3aoauu.

1.

[Tpu momoum CBETOBOTO MUKPOCKOIA CTYAEHTHI-OMOJI0r Ha Ja00paTOPHOM
3aHSATHM PAcCMOTPEIM MHUKPOIpEnaparbl KIETOK KOXHOTO SHUTEIHS
apUKaHCKOrO CJIOHAa M JOMOBOM MbIK. Kakumu mo pasMepy OKazaluch
9TH KJIETKHU, OJIMHAKOBBIMU UM pa3HBIMU? OTBET MOSICHUTE.

W3BecTHO, 4YTO OCEpeMEHHBIM JKEHIIMHAM OIAacHO KypUTh, a TakKke
yHOTPeOJISITh pa3IudHbIC JICKAPCTBEHHBIC IMpEenaparhl, ajJKoroib U T.1. B
KaKOM Mepro/1 pa3BUTHS IMOPHUOHA 3TO OCOOEHHO OIMACHO U ToYeMy?

MHorue yuénsie Bo BpemeHa ['. Menaens neltaiics TpOHUKHYTh B IPUPOLY
HacinenctBeHHocTtu. Hampumep, B 50-x rtomax XIX B. Y. [lapBuH
0€3yCHelHo aHAIM3UPOBaJ KOMIUIEKCHI CIIOXHBIX MPHU3HAKOB- OKPACKY
oTepeHus roryoeil u o0IyI0 «CUITy pOoCTay KyJIbTypHbIX pacTeHuil. O1HaKo
tonpko  I. Menaento  ygajnoce  yCTaHOBUTH  3aKOHOMEPHOCTH
HacneaCcTBEHHOCTH. C 4yeM 3TO CBA3aHO?

3 BapuaHT.

Bmecmo mouex ecmasvme coomeemcmeyrowue mepmunsl.

1.

['pynnel KJIETOK W MEXKKJIETOYHOI'O BEIIECTBA, CXOJHBIE IO CTPOCHHUIO,
MIPOUCXOKICHUIO U BBITTOHIEMBIM (PYHKITUSM,-. . .

My>KCcKue 1 JKEHCKHUE TOJIOBBIE JKEJIE3bl, B KOTOPBIX PA3BUBAIOTCS MOJIOBHIE
TOPMOHBIL,-. ...

OO6pa3oBaHre HOBOTO JIOYEPHETO OpraHu3Ma W3 OJHOMN KJIETKH WU TPYIIIbI
KJIETOK UCXOJJTHOI'O MATEPUHCKOrO0 OPraHu3Ma,-. ..

OO6pa3zoBaHre HOBOrO JOYEPHETO OpraHu3Ma IMpU Y4YacTHH, KaK MpaBUIIoO,
JBYX POAUTEIBCKUX OCOOCH,-. ..

CnocoOHOCTh OpraHu3Ma npuooOpeTaTh HOBbIE MPU3HAKY,-. . .

[TomaBisieMblil TPU3HAK,-. . .
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7. TlosiBneHue y TUOPHUAOB HOBOTO IMPHU3HAKA, HOCSIIETO MPOMEXKYTOUHBIN
XapakTep MEX1y JOMUHAHTHBIM U PELECCUBHBIM IPU3HAKOM,-. ..

8. CkpemuBaHue 0c00€i, OTIMYAIOIIMUXCS M0 IBYM [apaM MPU3HAKOB,-. ..

9. ®opma mIoA0B WIH CEMSIH, OKpacKa I[BETOB WIIH LIEPCTU- 3TO. ..

10.HekpatHoe ramiougHOMY Ha0Opy yBEIWYEHUE WM YMEHBIICHHUE 4YHUCIa

XpOMOCOM,-...

11.Yuenue o HaACJICACTBCHHOM 310POBbLC YCJIIOBCKA U IIYTAX €TI0 YIYUIICHUA,-. ..

12.JIu110, MO OTHOUIEHHWIO K KOTOPOMY COCTaBISIETCS POAOCIOBHAs, T.€.

HCCIICAYCTCA €Iro HaACJICACTBCHHOCTD,-. ..

Yemanosume coomeemcmesue.

1. YcranoBuTe COOTBETCTBUE MCXKAY IIPHU3HAKOM JKHMBOTHOI'O M KJIACCOM K

KOTOPOMY €TI0 OTHOCAT.

[Ipu3Hak )KHBOTHOTO

Kiacc

A) Koxa ToHKasi, MOKpbITa CIIU3BI0
b) pixanue 1€royHoe U KOXKHOE

B) Cepane TpéxkamepHoe C  HEMOJIHOM
MIEPETOPOAKOM B KETYIOUKE

[') Haninune poroBbIX YENIyeK Ha KOXKeE

J1) Mo3xe4oK XOpoIIo pa3BUT

1) 3eMHOBOIHBIE

2) Ipecmbikaromuecs

2. YcTaHOBUTE COOTBETCTBHE MCIKOY CTa)II/Ief/'I ACJIICHUA KIICTKH, YHCIIO

xpoMocoM (n) u konmnuectsom JITHK (c).

Crangus neiaeHust

Uucno  xpomocoMm  (n),
konmaectBo JJHK(c)

A) Metadasza meiioza |
b) Tenodaza meiiosza |
B) IIpodaza meiioza 11
') Anadaza meiiosa Il

) Tenodaza meitoza 11

1) 2n 4c
2) 2n4c
3)n2c
4)nc

3. VYcraHoBUTE COOTBETCTBHE MCXKAY INpuUMCpaMU IIPOSABJICHHUA 3dKOHOB

HaCJICACTBCHHOCTH N UX Ha3BaAHUIMMU.

[IpuMepbl B3aUMOAECHCTBHS TE€HOB

Ha3Banug 3aK0HOB

A) Poxxnenue kaperiiaspix JeTe B CeMbe, TIe

1) Henonnoe
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OJIUH U3 poAuTeNeil mMeer roiayOble riia3a, a | JOMUHUPOBAHUE

BTOpOU - Kapue
p P 2) KogomunupoBanue

b) I[losiBieHrE BBICOKUX PACTEHHM ropoxa mpu
CKpELIMBAHUU  BBICOKOTO  pacTeHUsi  C
HU3KOPOCIIBIM

3)IlonHOE AOMUHUPOBAHKE

B) Poxnenune KOTAT uepenaxoBOM OKpacKu y
YEPHOT0 KOTA U PBIKEN KOLIKH

I') [losiBnenue pedbénka ¢ [Vrpynmoit kpoBu y
Marepu, uMmeromen Il rpynmy xpoBu, U orna,
umetroutero III rpynmy kpoBu

J1) IlosiBneHne pO30BBIX IUIOJIOB Y 3€MIISTHUKU
CaJloBOM  NpHU  CKPEUIUBAaHUW  PACTCHU,
MMEIOIIUX KPacHbIE U OeJble MII0bI

E) Poxnenue aeteit ¢ BOJHUCTBIMU BOJIOCAMHU
B CEMbE, IJI€ OTELl UMEET KypUyaBble BOJIOCHI, a
MaTb- IPSIMbIE

4. YcTaHOBUTE COOTBETCTBUE MEKY XaPAKTEPUCTUKON MYTALIMHU U €€ BUJIOM.

XapakTepucTuKa MyTaluu Bung myrtanuu

A) Hapymienue nocienoBatebHOCTH aMUHOKUCIOT | 1) ['enHas

B MOJIEKYJIe OerKa 2) XpomocomHas

b) O6meH yyacTkaMu HETOMOJIOTHYHBIX XPOMOCOM

3) 'enomHas
B) Brinagenue Hykiieotu10B U3 moiiekyiisl JJHK
I') KpatHoe yBennueHue ynciia XpoMOCOM B siipe
J1) Brinmazienue y4actka XpoMOCOMBI

E) Bo3HUKHOBEHHE TaMe€T C XPOMOCOMHBIM
Ha0OpPOM, YMEHBIIIEHHBIM Ha OJIHY XPOMOCOMY

5. YcTaHOBUTE COOTBETCTBHE MCKAY HACJIICACTBCHHBIMU 00JIE3HSIMU YEJIOBEKA U
rpymnmnamMu, K KOTOPbIM UX OTHOCAT.

Hacnencrsennbie 601€3H1 ['pynmnbl 6one3nen
A) Cunapowm JlayHa 1) I'ennblie

b) [MonupakTunus (MHOTOMAIOCT) 2) IlonureHnHbie
B) Cunnpom Knaitnpensrepa 3) XpoMocoMHbIE
I') bBponxuanbHas actma
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) Cunapom Mapdana, wim apaxHOJAKTHITUS

E) Caxapnbrit quadet

Pewume obuonocuueckue 3aoauu.

1.

Paccuuraiite, CKOIBKO JHEH 00J€3HETBOPHBIE OAKTEPUU MOTYT COXPAHATHCS
B BHJE CIIOp, €CJIH H3BECTHO, YTO CIHOPHI XOJEpPbl BBIICPKUBAIOT
HEeOJIaronpuUsTHBIE YCIOBUS B TEUCHHUE 2 JIHEU, YyMbl- B 4 pa3a J10Jibllie, YeM
xoJiepsl, TU(ha- B 8§ pa3 A0JbIIe, YeM YyMbl, a CHOMPCKOH s13BbI — B 1826 pa3
JIOJIBIIIE, YEM XOJIEPHI.

VY 3eMHOBOJHBIX, OOJBIIMHCTBA HACEKOMBIX IMOCTAMOPHOHAIBHOE Pa3BUTHE
MpoTeKaeT ¢ 0O0pa3oBaHHWEM JWYMHOYHOM cTamuu. Kak Ha3bIBaeTCs TaKou
TUIl TOCTAMOpHOHANIBHOTO pa3Butud? Kakue npeumyimiectsa OH J1aeT
opraHusmy?

[Tocne omeiTa ¢ ropoxoM moceBHbIM [. MeHgenp crtan u3ydarthb
HacJIeJJOBaHHE MPU3HAKOB Y JIEKOPATUBHOI'O pacTeHUsl sCTpeOMHKU. OqHaKo
Ha HEW OH HE CMOI BOCHPOMU3BECTH PE3YJIBTATOB IOJIYYEHHBIX C TOPOXOM.
XapakTep HaclleqOBaHUs NPU3HAKOB OKAa3aJIiCs COBCEM MHOM- MOTOMCTBO HE
pacuierusuiocs. Ilpeanonoxure, B 4€M NpPUYMHA TAaKOrO HACJIEJOBaHUS
IPU3HAKOB Y SICTPEOUHKHU.

4 BapuaHT.

Bmecmo mouex ecmasvme coomeemcemeyrouwue mepmunsl.

1.

Bpemennas  ¢opma  CymiecTBOBaHHsI  OJHOKIETOYHBIX  KHUBOTHBIX,
XapaKTepU3yoascs HATUYUEM 3alIUTHOU 000JIOUKH,-. ..

YacTp MHOTOKJIETOYHOI'O OpraHu3Ma, MMEIIIas ONpelenéHHyo (opmy,
CTPOEHUE U BBIMOJIHAIOMIAS OJHY U HECKOJIBKO (DYHKIIHM,-. . .

Cnoco6 0ecrnoioro pa3MHOXKEHUsS, OCYLIECTBISIEMBbIN MyTEM OOpa3oBaHUs
HA MAaTePUHCKOM OpraHW3Me€ BBIPOCTA, W3 KOTOPOTO pa3BUBACTCA HOBAs
0CO0B,-...

PCHpO)IyKTI/IBHaSI KJICTKa, COCTOAIIasA H3 O6OJIO‘{KI/I, sApa U OUTOIUIa3MBbI, €
IIOMOIIIBIO KOTOpOﬁ OpraHU3M MOKCET PACCCIIATHCA U PAa3MHOXKATbCA,-. ..

CBOWCTBO OpraHuM3MOB OO€CIeYMBaTh TPEEMCTBEHHOCTh MPU3HAKOB U3
ITOKOJICHUS B TIOKOJICHHE,-. . .

OI[I/IHaKOBBIC aJlIJICJIM OAHOI0O reHa UMeEcCT,-. ..
CerHII/IBaHI/IC OCO6Cﬁ, OTJIMYAIOMINXCA I10 OI[HOﬁ mapc IMpu3HaKoB,-...

[Ipu ckpeuBaHuM JByX TOMO3HUTOTHBIX OCOOE€H ¢ ajlbTepHATUBHBIMU
pU3HAKaMH B TIEPBOM MOKOJICHUU BCE THOPUIBI OJJMHAKOBEI IO (PEHOTHUITY U
MMOX0>HU Ha OJJHOT'O U3 POJUTEIIEH,-. . .
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9. CnocoOGHOCTh OPTaHU3MOB IPHOOPETATH HOBBIC TIPU3HAKH,-. . .
10.KparHoe ramiongHoMy HaOOpy YBEJIMYEHUE YHCIIA XPOMOCOM,-. . .

11.Cxematnueckoe 00O0OIICHHOE H300paKEHUE KapHUOTHIIA C COOJIIOJACHUEM
KOJIMYECTBCHHBIX OTHOIICHUH MKy OTICIbHBIMH XPOMOCOMAaMU,-. . .

12.Y craHoBieHHE NOCIEA0BATEIIBHOCTH HYKJIEOTHI0B B XpOMOCOMAX,-. . .
Yemanosume coomeemcemaue.

1. YcranoBuTe COOTBETCTBHUE MCKAY IIPHU3HAKOM M KJI4CCOM JKHMBOTHBIX, IJIA
KOTOPOI'O OH XapaKTCPCH.

[Ipu3nHak Kiacc
A) luddepenmmanus 3y00B 1) MiekonuTaromue
b) YeThipéxkamepHoe cepalie 2) Ilpecmbikaromuecs

B) OtcyTcTBUE BOPOHBEW KOCTU B CKEJIETE

[') CnaOxeHue opraHu3Ma CMENIAHHOU
KpPOBBIO

J1) Hanuuue canpHBIX XKejne3 B SMHUACPMUCE
KOXU

E) Menkosiuencrtoie JErKue

2. YcCTaHOBUTE MOCIEAOBATECIBHOCTh JKM3HEHHOI'O IIMKJIAa BHUpPyca B KIIETKE
XO03sIMHE.

1. mpukpereHue BUpyca CBOUMH OTPOCTKaMH K 000J0YKE KIETKU
npoHukHoBeHue JJHK Bupyca B kineTky

pacTBOpeHHEe 000JIOYKH KJIETKU B MECTE MPUKPEIICHUS BUpYyCa
CUHTE3 BUPYCHBIX OEIKOB

BcTpauBanue JJHK Bupyca B JITHK knerku

A

dbopMupoBaHUE HOBBIX BUPYCOB

3. YcTaHOBUTE COOTBETCTBHE MEXKIY MPUMEpPAMH B3aWMOJCUCTBUSI HEAIEIbHBIX
I€HOB U UX HAa3BaHUSIMU.

IIpumepsl B3aUMOIEHCTBHS T€HOB Ha3zBanue
B3aUMOJECUCTBUS

A) HacnegoBanue okpacku 3€peH y oOBca, | 1) KommiemenTapHOCTh

MIICHUIBI, PKH OT OEJI0ro 0 TEMHO-KPACHOTO 2) Drucras

43



b) Poxxnenune 4€pHbIX ¥ KOpUYHEBBIX HIEHKOB | 3) [Tonumepus
y CIIaHUeJIeH ¢ MEePCThI0 OeI0N OKpacKu

B) IlogaBneHue ogHUM TE€HOM JEATEIIBHOCTH
JPYroro reHa, OTBETCTBEHHOTO 3a MPHU3HAK

I') [losiBneHWE MUCKOBUIAHBIX IIOJIOB Y THIKBBI
IIPU CKPEIIMBAHUU PACTEHUH C OKPYIJIBIMH U
rPYLIEBUIHBIMU TJIOAAMHA

1) Poxxnenue nereii-mynaroB B Opake Oenoro
MYKYUHBI C )KEHIINHON-HETPUTSIHKON

E) ®opmupoBanue y goMamHux Kyp rpeOHein
pa3Hoi (hopMbl

4. YCTaHOBUTE COOTBETCTBHE MCXKOY IIpUMCpPaMH MyTallUd U BUAOM, K KOTOPOMY
HUX OTHOCAT.

[Ipumeps! MmyTanun Bua myrtanun

A) IMomunmonaus y caxapHoi CBEKJIBI 1) I'ennas

b) CepnoBugHo-kierouHass  aHemusi y | 2) XpoMocoMHas

YyeJIoBeKa
3) 'enHomHas

B) IlecTponucTHOCTh Y KOMHATHBIX PACTEHUM
4)[{urormiazmMaTuyeckas

') Cungpom [layHa y yenoBeka

J) Hapyumienue nUrMeHTalMu TJa3 y
P30 HITBI

E) CunapoM «xolaubero Kpukay y 4ejioBeka

5. YcTaHOBUTE COOTBETCTBUE MCXKAY HACICACTBCHHBIMU 0O0JIC3HAMHU YeJIOBEKa H
BBI3bIBAOIIIMMHU UX MYTAIIUAMU.

Hacnencrsennsie 6oie3HM MyTanuu

A) Cungpom [layHa 1) Aneymounus X0 (45)

b) ®enunkeronypus 2)Tpucomus 21-it XpoOMOCOMBI

B) Cunnapom Knaiindennbrepa 3)Tpucomust 15-if XxpOMOCOMBI

[') Cungpom «BOJIUBS TACTHY 4) XXY(47), XXXY(48)

1) CeprioBuHO-KJI€TOUHAs aHeMUs | 5)3ameHa B reMOorjao0uHe
E) Cumgpom  IllepemeBckoro- TJIyTAMHUHOBOM KHCJIOTHI Ha BAJIMH
Tépuepa 6)13menenne (depmenta (depmeHTa
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4) CHWJIAJIAHUHT U JIPOKCHIIA3bI

Pewume buonocuueckue 3aoauu.

1. IIpukOCHOBEHME MPENApOBAIBHOM HWIJIBI K OJHOMY M3  HIyHajer

MPECHOBOHOM TUPHI BBI3BIBAET MTHOBEHHYIO OTBETHYIO PEAKIIUIO TOJIUMA-
€ro TeIo CKUMaeTcs B KOMOK. OOBIACHUTE, MOUYEMY pa3Jpa’kKeHHE OJIHOTO
y4acTKa Teja BbI3BAJIO TaKyr OypHYIO PEakIUI0 BCEro >KMBOTHOro. Kakoe
9TO UMEET 3HaUeHHe?

HpI/I IIOJIOBOM PA3MHOXCHHHU MOJIOAAA 0Cco0b Pa3BHUBACTCA B PC3YJIbTATC
CIIMAHUA ABYX ITIOJIOBBIX KJICTOK. OI[HaI(O B KJICTKaX IIOTOMCTBa KOJIMYCCTBO
XpOMOCOM HC YBCIMYHUBACTCA, a OCTACTCA IMOCTOAHHBIM. O6T>}ICHI/ITG,
Io4eMy 4YHUCIIO XpPOMOCOM B KIICTKaXx HC YBCIMYHUBACTCA C KaXXIbIM
ITOKOJICHUECM.

B 1910r. T. Mopran u ero corpyanuk K. bpumkec B kauecTBe 00beKTa Jisl
CBOMX MCCIIEOBAHUN BbIOpaJIM IUIOAOBYIO MYLIKY Apo3oduity. OObsicHUTE,
YyeM MPUBJIEK BHUMAHUE YUEHBIX 3TOT OMOJIOTHYECKUN OOBEKT U IOYEMY €T0
BbIOpaJI BMECTO rOpOXa MOCEBHOT0. YKa)XKUTE HE MEHEE TPEX MPUUHH.

Kirou

1 BapuanT

3anaHue OTtBer 3aganue | OTBeT

1 Opranusm 7 Mopranunna

2 Opranesmibl 8 KomrmemenTapHOCTH

3 3urora 9 Hopwma peakuun

4 Pa3MmHoOkeHHE 10 MoaudukannoHHas, T
dbenoTunUecKas

S I'en 11 AMHUOLIEHTE3

6 AJiesbHBIE 12 Bpoxnennbie

3amanue 13 14 15 16 17

OTtser 211212 12341 321321 122112 141322

18. Kiierka HEpBHOM TKaHU-HEUPOH- HE SIBISETCS OJHOKJIETOYHOM OHMOCHCTEMOM,
TaKk Kak HE CIOCOOHAa CYUIECTBOBAaTh OTMAEJIbHO, BHE OCTAJIbHBIX YacTeu
MHOT'OKJIETOYHOTO OpraHu3Ma. [Ipu3Haku >KUBOro y HeEE MNPOSBISIOTCS TOJBKO
TOT'/1a, KOTJla CBSI3b C IPYTMMU KJIETKaMU OpraHU3Ma HE HapylleHa.
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19. CrocoOGHOCTh TMPOTHUBOCTOSTH (U3WMUECKUM HArpy3kaM U HHQPEKIIMOHHBIM
00JIe3HSIM 3aBUCHUT OT CTENIEHU aKTUBHOCTH MBILIEYHOM, HEPBHOU, SHIOKPUHHOUN U
MMMYHHOW CHUCTEM OpraHu3Ma, a OHa C BO3PACTOM CHUXKAETCS.

20. FOpOX IMOCEBHOM- CaMOOIIbIAOIICCCA PACTCHUC, YTO ITIO3BOJEACT IIOJYYHUTH
YUCTBIC JIMHUH, U3BCCTHO MHOT'O COPTOB I'opoxa ¢ KOHTPACTHBIMU IIPHU3HAKAMHU.

Kirou

2 BapuaHT

3aganue | OTBET 3amanue | OTBeT

| Cucremsbl OpraHoB 7 AHanuzupyroiiee
CKpelIMBaHue

2 Amnmnapar 8 Kpoccunrosep

3 Perenepanus 9 KonnuecTBenHbIE TPU3HAKK

4 I"'ameTnl 10 Bapuannonusiii psia

5 I'eneruka 11 MoHoOreHHbIe

6 I'enom 12 [Tonurenusie

3aganue 13 14 15 16 17

OTtser 22112 112122 122313 323121 241313

18. KieTkum KOXKHOTO DSIHUTECINS a(I)pI/IKaHCKOI‘O CJIOHaA H HOMOBOﬁ MBIIITH
OIMHAKOBBIC TIIO0 PpasMEpy, TaK KaK IIPHHALICIKAT K OJHOMY THITY TKaHeu
JKUBOTHOI'O OpraHnu3Ma- K SIIUTCIINAJIbHBIM TKAaHSM.

19. bepeMeHHBIM >KEHIIMHAM OCOOEHHO OMACHO KYpPHUTh, & TaKXKe yMOTPEOISATh
pa3IM4YHbIEC JIEKAPCTBEHHBIE IIpENaparhbl, AJKOTOJb Ha CTAJAWM HEWUpPYyIbl U
OpraHoreHes3a, KOrja 3aKjajJblBalOTCSl BCE TKAHU U OpraHbl OyylIero opraHusma.
OT1H (PaKTOPBI MOTYT CTATh MPUUMHON aHOMAJIHMI 3aPO/IBIILIEBOTO PA3BUTHS.

20. I'. Mengens He cTajd U3ydaTh KOMIUIEKCHI CIIOXKHBIX TMpU3HAKoB. MM ObLIH
BBIOpAHbI YWCTHIE JIMHUU TOPOXa MOCEBHOTO C MPOCTHIMU KOHTPACTUPYIOIIUMHU
MpU3HAKaMH, HacleJI0BaHUE KOTOPBIX aHAJIM3UPOBAJIOCH MO OJHOM TMape,
HaIllpUMEp PACTEHHUS BBICOKOPOCIIbIE U KAPIUKOBBIE

Kirou

3 BapuaHT

3aganue | OTBET 3aganue | OTBET

1 Tkanb 7 Henonxnoe nomuHupoBanue
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2 ['onazgs (cemeHHUKH, | 8 JurubpuaHoe CKpenmBanmue
STMIHUKH )

3 becrnionoe pazmMHoxeHHe 9 KauectBeHHbIe pu3HAKH

4 [lonoBoe pasMHOXKEHNE 10 AHEYIUTON WS, AN

TeTEPOTUIONUS

5 N3MeHUnBOCTH 11 EBrenuka

6 PenieccuBHEbIN 12 [TpobGann

3ananue 13 14 15 16 17

OTtser 11222 12334 332211 121323 313212

18. Cniopbl 6akTepuil X0aephl MOTYT COXPAHATHCA 2 JTHS, CHOPHI OaKTepUil 4yMbI-8
JHEW, cropbl Oaktepuit Tuda- 64 aHs, cnopbl OakTepuil CUOUPCKON s3BBI- 3652
JTTHS.

19. JIuuuHku U B3pocibie 0COOM TaKMM 00pa3oM YXOJAST OT KOHKYPEHIIMH, YTO
NOBBIIIAET MIAHCHl BBDKUBAHUSA HOBOTO NOKOJIEHHs. OHM MOTYT IUTAaThCS Pa3HON
NUILIEH, 3aHUMaTh Pa3HyIO Cpelly OOMTaHUs, II0- PA3HOMY IEpPEIBUTATHCA.

20. Slcrpebunka oOpasyeT ceMeHa Oe3 OIUIOJOTBOPEHHUSA, T.€. B pe3yJbTaTe
npolecca aloMHUKCHCa, TaK YTO CKPEIIMBAHKUE MPAKTUICCKH HE TPOUCXOTUT.

Kurou

4 BapuaHT

3aganue | OTBeT 3aganue | OTBET

1 [Mucra 7 MoHorudpuHOE CKpEIIBaHNE

2 Opran 8 3akOoH eauHOoOOpa3us THOPHUIOB
MEPBOTO MOKOJICHHMS, WJIK TTPABUIIO
JOMUHUPOBAHUS

3 [ToukoBaHue 9 N3meHunBOCTH

4 Cnopa 10 [Momunmnonaus

5 HacnencTBeHHOCTH 11 Nnnorpamma

6 I'omo3urora 12 CexBeHupoBaHUE

3anaHue 13 14 15 16 17

Otser 111212 132546 322131 314342 264351
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18. I'mapa obnamaer ceT4aToil HEPBHOW CHUCTEMOU, B KOTOPOH HEUPOHBI CBOMMH
OTPOCTKaMH TECHO CBsI3aHBI Apyr c Apyrom. llepemada HEpPBHOTO HWMITYJIbCa
BO3MOKHa OT JIFOOOM TOUKHM Tejla K J0O0OH JIpyrod, B TOM 4YHCJIE M OOpaTHO K
UCXOJHOM TOYKE, TI03TOMY pa3ApaKeHHWE OJHOTO ydYacTKa Tela BBI3bIBACT
OTBETHYIO PEaKIIHIO- peIieKc- BCEro OpraHu3Ma.

19. beckoHEUHOMY YBEIMYEHHUIO YKCJIA XPOMOCOM MPH IMOJOBOM Pa3MHOKEHUHU
MPENSATCTBYET ME03, KOTOPBIN MPEeAIecTBYeT (HOPMUPOBAHHIO TIOJIOBBIX KIIETOK.

20. V mi1o10BoM MyIIKHA JIp0o30¢UIbl HE3aBUCUMO OT BPEMEHHU roja HaOJr0aaeTCs
ObICTpasi cMEeHa MOKOJICHUH; €€ yI00HO CO/IepKaTh U Pa3BOAUTH B JIAOOPATOPHBIX
YCIIOBUSIX, OHA MMEET MHOTOYHCIICHHBIE KOHTPACTHBIC MPHU3HAKH, 32 KOTOpPHIE
OTBEYAIOT I'€HBI, JOKAIIM30BAHHBIE B UETBHIPEX Mapax KPYMHBIX XPOMOCOM.

KonTpoabnas pabora Ne 3. Teoperndeckue acrneKkTbl SKOJIOTUH

1BapuanT

Yactp 1. Buibpams 00un npasuivHulii omeem

1. KTo npenmoxun TEpMUH «3KOJIOTUSD»:

A) Apuctotens b) O. T'ekkens B) Y. Jlapsun I') B. 1. Bepuanckuit

2. Bce daktopsl KXKHMBOW W HEXUBOW TPHUPOABI, BO3JCHCTBYIOIIME HA OCOOH,
TIOTTYJISIIIAA, BUJTBI, HA3bIBAIOT:

A) 6uotnueckumu b) abuotnueckumu B) skonornyeckrumu B) aHTponoreHHbIMU
3. I[onsiTHEe «OMOTEOIIEHO3) BBEN:

A) B. Cykaues b) B. Bepnaackuit  B) Apucrorens I') B. JlokydaeB

4. MuHepanu3yloT OpraHuYecKe BEIeCcTBa APYruX OpraHu3MoOB:

A) ponyteHTsl b) koncymenTs 1 - ro mopsimka B) koHCyMeHTHI 2 - ro mopsika
') PEAYLIEHTHI.

5. IlonsATHE «3KOCUCTEMA» BEN B 3KOJIOTHIO:

A) A. Teuciiu  B) 3. 3rocc B) B. CykaueB I') B. Bepnanckuii

6. KoHcymeHTsI B OMOT€01I€HO3E:

A) moTpeOIISIIOT TOTOBBIE OPTaHUYECKHE BEIIECTBA

b) ocyuiecTBiasIOT MEPBUYHBIN CUHTE3 YIJIEBOJOB B) pasmararor ocratku
OPraHUYECKUX BEILECTB I') mpeoOpa3yroT CONHEUHYIO SHEPTUIO
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7. V3meHeHMsT BO BHEIIHEH Cpelle NPUBOIAT K PA3JIMYHBIM H3MEHEHUSAM B
MOIYJISILINKU, HO HE BIIUSIOT:

A) Ha YHCIIEHHOCTH 0c00eil b) Ha BO3pacTHYIO CTPYKTYpY

B) Ha apean  I') Ha cooTHOIIIEHKE MTOJIOB

8. ITocTosiHHAs BBICOKAS MJIOAOBUTOCTh OOBIYHO BCTPEUYAETCS Y BUIOB:
A) xopo11o 00eCleueHHbIX MUIIEBBIMU pecypcaMu

bB) ocobeii, y KOTOPBIX CMEPTHOCTh OYCHB BEJIMKa

B) ocobeii, 3aHuMaromuyx OOMIMPHBIN apeant

') ocoOu, TOTOMCTBO KOTOPBIX MPOXOAUT CTAUIO TUUYMHKA

9. Onpenennre NpaBWIBHO COCTABICHHYIO MTUIIEBYIO LEMb:

A) cemMeHa eu — €X — JINCUIA — MBIIIIb;

b) nucuna — éx — cemMeHa eIy — Mbllllb ~ B) MBIIIb — ceMeHa enu — € — JIUcula
') cemena enu — MbIIIb — &X — JIMCUIIA

10. [Toka3areneM NMpoOUBETAHUSA MTOMYJISIUNA B OKOCUCTEME CITYKUT:

A) UX BBICOKAasI YHCIIEHHOCTh b) CBSI3b C APYrUMU NOMYISIUIMEA

B) cBsa3p Mexay 0coOsSMH TOMYJISIUY; [') xonebaHue YUCICHHOCTU
TIOTTY JISITIHH.

Yacrs 2.

Tecm c 6b100pOM HECKONbKUX NPABUTLHBIX OMBEMOo8

1. [ToueMy arponeHo3 He SABJIAETCS yCTOUUYUBON YKOCUCTEMON?

A) B HEM HET MUIIEBHIX IIENEH. b) B HEM KOPOTKHE MUILIEBBIC IIETTH.
B) B HEM OTCYTCTBYIOT PEAYIICHTHI. I') B HEM OTCYTCTBYIOT KOHCYMEHTHI.
2. YCTaHOBUTE MOCIIENOBATEIBHOCTh

1. YcTanoBuTe OCIE0BATEIPHOCTD ATAIIOB CMEHBI COOOIIECTB.

A) cMbIKaHUE KpOH Oepe3bl U €€ BO3/ICHCTBUE HA cpe/ly OOUTAHMUS.

b) o6pazoBanue 3a0pOIICHHOMN MalTHU.

B) BbITECHEHHUE U3 TPABOCTOS CBETOIIOOMBBIX PACTEHUN TEHEBBIHOCIUBBIMH.
') e norousietT B pocte Oepe3y U BKIIOYAETCS B MEPBLIH SPYyC.

J1) npopacranue ceMsiH Oepesbl.

3aoanus co ce0600HbIM OmMEemoM.

1. OOBsicHUTE, TOYEMY CYIIECTBOBAHWE JKU3HU Ha 3eMyie ObLIO Obl HEBO3MOXKHO
0e3 OakTepuii U TpudOB.
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2. OkeaH — o0MmMpHAsS CaMOPETYIUPYIOMIASCS CHCTEMA, YAAICHHAs! OT HACEJICHHBIX
tepputopuil. [Touemy 6 B TakOoM ciydae HE MCHOJIb30BaTh €ro JJI 3aXOPOHEHUS
OCHOBHOUM MAacChl paJMOAKTUBHBIX U JIPYTUX OMAacCHBIX 0TX0J0B? OOBSICHUTE CBOIO
TOYKY 3PEHHUSI: IPUHUMAETE BbI 3TO MPEJI0KEHNUE UIN OTBEPraeTe ero?

2 BapHMaHT
Yacrb 1. Buibpams 00un npasuibhulii. omeem

1. Dkonorudeckuii (pakTop, BRIXOSAIINIA 32 MIPEIEIbl BEIHOCIUBOCTH, HA3bIBACTCS:
a) CTUMYJIUpPYIOIUM; O) OrpaHUYUBAIOIIUM; B) aOHOTHYECKHUM; r)
AHTPOTIOTCHHBIM

2. AGuoTtndeckuM (HaKTOPOM CpPeJbl HE SIBIISICTCS:

A) ce30HHOE U3MEHEHHME OKpacKH 3aiia - Oeska

b) pacnpocTpanenue mi1010B KaJluHbI, pIOUHBI, 1y0a

B) ocennee n3MeHeHNE OKPACKHU JIUCTHEB Y JIMCTOMATHBIX IEPEBHEB

') ocennmii nucromnan.

3. 3aKOH oNTUMyMa O3HAYaeT CIEAYIOLIEE:

A) OpraHu3MBlI 10 - pa3HOMY TEPEHOCST OTKJIOHEHHUS OT ONMTHMyMa

b) nro60ii skonornyeckuii paxTop ONTUMAIBHO BO3IEUCTBYET HA OPraHU3MBbI

B) moboii  skomormueckwii  GaKTOp WMMEET  ONPEACIICHHBIE  IMPEICITbI
MOJIOKUTEIILHOTO BIUSIHUSI HA OPraHU3M

[') mobGoit opraHu3M ONTUMAJIBLHO TMOACTPAWBACTCS TMOJ PA3IUYHbIC YCIOBHS
OKpYXKaroen cpeibl

4. TIpucnocoOIeHHOCTh K Cpeie OOUTaHMUS:

A) siBRIsieTCA Pe3yNbTaTOM JUIMTEIBHOIO €CTECTBEHHOI'O 0TOOpa

b) npucyma >XMBbIM OpraHlM3MaM C MOMEHTA MOSIBIICHUS UX Ha CBET;

B) BOo3HUKaET MyTeEM JUIMTENBHBIX TPEHUPOBOK OPraHU3Ma

') siBnsieTcs pe3yabTaTOM UCKYCCTBEHHOTO 0TOOpa

5. TonpKO B BOJHOU CPENE CTAIO BO3MOKHBIM:

A) ynnuHeHue Tenna opranu3mMoB b) ycBoeHne opraHu3Mamu COJHEYHOrO CBETa
B) nosiBneHue nAaTunanblx KOHEYHOCTEN

') Bo3HMKHOBEHUE (HUITBTPALIMIOHHOTO THIIA TUTAHUS

6. U3 cpen xxu3Hu camasi TOHKasl (B BEPTUKAIHLHOM PACTIPE/ICIICHUH ):
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A) Bo3aymHast b) mouBennas  B) Bognas [') BoaHast u Bo3myuiHas
7. K mapa3uram nepeBbeB MOKHO OTHECTH:

A) 6abouky — OenstHky b) 60bro KopoBKy B) kyka — kopoena I') apeBecHBIX
MypaBbEB

8. IlouBa kak cpema oOMTaHWS BKIIIOYAET BCE T'PYIIIBI KUBOTHBIX, HO OCHOBHYIO
qacTh €€ OnomMacchl (HOPMUPYIOT:

A) rerepoTpodbl - KOHCYMEHTHI | - ro nopsaka b) canpodutsr
B) mponynentsr; ') retepoTpodsl — KOHCYMEHTHI 2 - TO TTOpSIIKa

9. CseromoOuBBIE TpaBbl, pacCTylIM€ TOJA €Jbl0, SBJISIOTCS TUIWYHBIMU
MPEICTABUTEISIMU CIICAYIOLIErO TUIIA B3AUMOJACHCTBUN:

A) Heiitpanu3m b) kommeHncanusm B) mpotokoomnepanus ') aMmeHcanu3M.
10. PacTenneM — nmapa3uToM HE SIBJISIETCS:

A) ronoBus b) omena B) 3apazuxa; [') moBuinka

Yacrs 2.

Tecm c 6b100POM HECKONbKUX NPABUTLHBIX OMBENMOo8
1. Ykaxxute npumMepbl CAMOMOTHYECKUX OTHOIICHHUH.
A) mexay 6epe3amMu U TpubamMu - TPyTOBUKAMHU.

b) Mexay HOCOpOroM M BOJIOBBUMH NTHUIAMHU.

B) Mexay peiOaMu - mpuiMIagaMu U aKyJIaMH.

') Mexy exaMu U 3eMJIEPONKaMH.

J) Mexay aKTUHUEW U paKOM - OTIIEIbHUKOM.

E) Mexy CHHUIIaMHU M MBIIIAMU B OJTHOM JIECY.

2. Yemanosume coomeemcmeue

Pasznenure nmpumepsl (hakTOPOB Cpejibl HA A0MOTHYECKUE U OMOTUYECKHUE.

['pynna opranusmMoB

A) aBTOTpO(HBIE OpPraHU3MbI
b) mnpousBOAsST NEpPBHUYHYIHO OpPraHWKy B Mpolecce 1) npoayueHTb
dboTocuHTE3a 2) KOHCYMEHTBI
B) I'erepoTpodHbie OpraHu3Mbl

[') OGecneunBaroT a3poOHOE IbIXaHHE

) TloTpeOnsitoT oOpraHMYEecKHe BEHIECTBA B IEMAX
MUTAHMS U LENIX Pa3IoKeHUS

E) ycBauBaroT sHepruio, 3aKI0YEHHYI0 B TIOTPEOIIEMBIX
NUTATEIbHBIX BEIIECTBAX
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3adanusi co c60600HBIM OmMeemom

1. Oka3biBaercs, 4TO B MpyJax - OXJIAJAUTENSIX MPHU TEIJIOBBIX JIEKTPOCTAHIUSAX,
HPKOHOMHYECKH BBITOJHO COJEPKAaTh PACTUTEIBHOAMHBIX pPbIO. OOBsCHUTE,
o4emy.

2. B HEKOTOpHIX XO3SHCTBaX B OJHHMX M TE€X K€ MpyJax pa3BOIAT U KaploB, U
yToK. IIpu 3TOM pBIOHAs IPOAYKIMS HE CHIDKACTCS, a MoBhIIIaeTcs. IIpemmoxure
00BsICHEHHE.

4. HWHOOPMAIMOHHOE OBECHEYEHHUE
IMPAKTUYECKHUX U TABOPATOPHBIX 3AHATHUUN,
KOHTPOJIBHBIX PABOT

4.1 OcHOBHBIC JJICKTPOHHbIC U3AAHUS:
O-1. buonorus: 10-i1 kimacc: 6a3oBbIi ypoBeHb : yueOHuMK / B. B.

[Taceunnk, A. A. Kamenckuii, A. M. Pybnos [u ap.] ; mox pemakumeit B. B.
[Taceunuka. — 5-e u3g., crep. — Mocksa: I[IpocBemenne, 2023. — 223 ¢. —
ISBN 978-5-09-103624-4. — Tekct: »anexTpoHHbid / JlaHb: SIEKTPOHHO-
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oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/334994 (nata
obparmienus: 23.01.2024). — Pexxum gocTyma: ajis aBTOpU3. T0JIb30BaTEIICH.

O-2. buonorus: 11-i1 kimacc: 6a3oBwlii ypoBeHb : yueOHuMK / B. B.
[Taceunnk, A. A. Kamenckuii, A. M. Pybnos [u ap.] ; mox pemakumeit B. B.

[Taceynuka. — 5-¢ u3xd., crep. — Mocksa: IIpocBemnienne, 2023. — 272 ¢. —
ISBN 978-5-09-103625-1. — Tekct: 3aekTpoHHbIM // JlaHb: 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/334997 (nata

oOparmenus: 23.01.2024). — Pexxum gocTtymna: ajis aBTOpU3. T0JIb30BaTEIEH.

4.2. lonoJHUTEIbHbIE HCTOUYHUKH:
JI-1. MamonToB, C.I'. Ob6mas 6uosorus: Yued. I CTYJICHTOB CPEIHHUX

npod. yueb. 3aBenenuii / C.I'. MamonToB, B.b. 3axapoB. — 8-e¢ uzn., crep. — M.:
Bricm. mk.; 2007. — 317 c.: nin.

H-2. 3axapoB, B.b. OO6mas Owomorus: VYued. mua 10-11 ki
oOieoopazoBar. Yupexaenuit / B.b. 3axapos, C.I'. MamontoB, H.1. Conun. —
M.: Ipoda, 2003. — 624 c.: un.

H-3. Bcsa Ouonorus. CoBpemeHHas OWONOTHS, CTaTbU, HOBOCTH,
oubnuoreka [DNeKTpoHHBIM  pecypc]. — Pexum  nmoctyma: www.url:
https://www.sbio.info/. — 19.01.2024.

J1-4. TenekoOMMYHHKAITMOHHBIE BUKTOPHHBI 10 OMOJIOTUNA — KOJIOTHH Ha

cepBepe BopoHexkckoro yHuBEpcUTETa [DIEKTPOHHBIM pecypc]. — Pexum
noctyna: www.url: https://biology.ru/. — 19.01.2024.

J-5. Jlng Tex, KTO y4HUTCS CaM M YYUT JAPYTHX; OYHO M JUCTAHIIMOHHO,
OWOJIOTUH, XHWMHH, JIPYTHM TMpeaMeTaM [DJIeKTpoHHBIH pecypce]. — Pexum
nocryna: www.url: http://www kozlenkoa.narod.ru/. — 19.01.2024.
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5. JIMCT U3MEHEHUH U JONOJHEHWH, BHECEHHBIX B
METOAUYECKHE YKA3ZAHUA

Ne u3MeHeHHUs1, 1aTA BHeCEHUsA, Ne CTpaHMIbl ¢ U3MEHEHHEeM

BrLio Craao

OcHoBaHue:

IMoanuch JHUIa, BHECHICI0 U3BMCHCHUA
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