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1. OBIIAS XAPAKTEPUCTUKA PABOYEM [TIPOI'PAMMBI YYEBHOM
JUCHUITJINHBI
OVII. 08 buogorus

UHOEKC U HAUMEHOBAHUE ()MC’MM"/‘ZHHH

1.1. O6saacTh NpUMeHeHHsI NPOTrPAMMBI

PaGouast mporpamma y4eOHON TUCIUIUIMHBI SBISIETCS YaCThIO MPOTPAMMEBI MOJATOTOBKH
CHEIHMANIMCTOB cpenHero 38eHa B coorBeTcTBUU ¢ PI'OC mo cnenuanbHOCTH (CIeHaTbHOCTSIM)
CIIO noaroroBku crenuaiuctoB cpeaHero 3seHa B coorBerctBur ¢ ®I'OC CIIO mo cnenuaibHOCTH
43.02.15 TloBapckoe M KOHIUTEPCKOE Aeio Ha 0aze OCHOBHOro oOmIero o0pa3oBaHWs B MPEAMETHON
obnactu obmeobpazoBarensHOro IuKIa GI'OC COO 6a30BOTO YPOBHH.

1.2. MecTo y4eOHOH AUCHUILVIMHBI B CTPYKType NPOrpaMmbl MOATOTOBKH
CIIELMAJMCTOB CPeIHero 3BeHa:

VyeOnas aucuumimHa OVYIIL. 08 buonorus otHocuTcs K 00s3aTeNbHBIM IMpPEAMETaM
0011eo0pa3oBaTeIbHOTO MMKJIA 00pa3oBaTeNbHONM MpOrpaMMbl Ha 0a3e OCHOBHOTO OOIIETro
00pa3zoBaHus MPH MOJATOTOBKE CIEUATUCTOB cpeanero 3seHa B coorBeTcTBUU ¢ PI'OC CIIO mo
cunenquaibHOCTA 43.02.15 [ToBapckoe U KOHAUTEPCKOE €0

Ocgoenue oucyuniuHnbl cnocoocmeyem Gopmuposanuio 00uUX KOMnEmeHyuil.

OK 01. Bwibupats ciocoObl penieHus 3a1a4 NpoeCCUOHANBHON AeATENILHOCTH, TIPUMEHUTEIHLHO
K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBiSTh TOUCK, aHAIN3 U MHTEPIPETAIIIO HH)OPMAINU, HeOOXOTUMOMN /ISt
BBITIOJTHEHHMS 3a/1a4 MPOPECCHOHATBHON e TEIbHOCTH.

OK 03. IInanmpoBath 1 peaan30BbIBATH COOCTBEHHOE MPO(HEeCCHOHATBHOE H TMYHOCTHOE
pa3BUTHE.

OK 04. PaboTtaTh B KOJUIEKTHBE B KOMaH/e, 3pQekTHBHO B3aNMOACHCTBOBATH C KOJUIETaMH,
PYKOBOJCTBOM, KIIMECHTAMH.

OK 05. OcyuiecTBIsTh YCTHYIO ¥ TUCBMEHHYI0 KOMMYHHKAIHIO HAa TOCYJAPCTBEHHOM SI3BIKE C
y4eTOM O0COOEHHOCTEH COLMAIBHOTO M KYJIBTYPHOT'O KOHTEKCTA.

1.3. Heau u 3agaum y4yeOHOH AWCHMIVIMHBI — Tpe0OBaHUSI K pe3yJabTaTaMm
O0CBOeHMS y4eOHOM ANCUMIIINHBI:
Ilenv Oucyunnuner - oBIageHue OOYYAIONIMMUCSH 3HAHUSAMH O CTPYKTYpPHO-

(GYHKIMOHATBLHOM OpraHu3allii >KUBBIX CHCTEM pPa3HOTO paHra W MpuoOpeTeHrne YMEHHM
MCIIOJIb30BATh ATH 3HAHUSI U JIsI TPAMOTHBIX JCMCTBUN B OTHOIIEHUH OOBEKTOB KUBOU MPUPOIBI
U PEIICHUs] PAa3JIMYHBIX KU3HEHHBIX TTPOOIIEM.

3aoaua oucyunaunsl - -0OCBOEHUE OO0YUYAIOITUMUCS CUCTEMBI 3HAaHUN O OMOJIOTHYECKHX
TEOpHUAX, YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIaxX, CIYKAIMX OCHOBOW IS
dbopMUpOBaHUS TPEICTABICHUNA O €CTeCTBEHHO-HAYYHON KapTHHE MHpA, O METOJaX HAy4yHOTO
MO3HAHMSI, CTPOCHHH, MHOTOO00pa3Wh W OCOOEHHOCTSX JKHUBBIX CHCTEM pa3HOTO YPOBHS
OpTaHMU3aINH, BBIIAIOIINXCS OTKPHITUSIX U COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

-popMupoBaHre y OOYyJarONIUXCS MMO3HABATEIbHBIX, HHTEIUICKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHAIM3a JAaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJISOB,
UJIeH ¥ TIOJIX0JI0B K U3YyYEHHUIO )KUBBIX CHCTEM Pa3HOTO YPOBHSI OpPTaHHU3AIINN;

-CTaHOBJICHHE Y OOydaromuxcst OOIIeld KyImbTyphl, (DYHKIMOHAJIBHON TPaMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHATH M OIEHWBATH SBIICHUS OKPYXKAIOIIETO MHUpa XUBOW MPUPOJIBI HA
OCHOBaHWH 3HAHUH U OMBITA, TOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

- opMupoBanue y 00ydaromuxcs YMEHUN WUTFOCTPUPOBATH 3HAYCHHE OMOJIOTHYSCKUX
3HAHUN B MPAKTUYECKON JEATETbHOCTH YENOBEKA, PAa3BUTHUM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

-BOCIIUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS UYEIOBEKOM JKHUBOU TPHUPOJIBI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOEHHUS STHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTMYECKUX UCCIICIOBAHMIA;

-0CO3HaHHUE [[EHHOCTH OMOJIOTMYECKUX 3HAHUU JUTSl MOBBIIECHUS YPOBHS 3KOJIOTHYECKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,



-IPUMEHEHNE MPUOOPETEHHBIX 3HAHUM M YMEHMH B MOBCEIHEBHOW KHU3HH JUISI OLECHKH
MOCNEACTBUIM CBOEH NEATENbHOCTH IO OTHOIICHHIO K OKpYXarouiel cpene, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBAaHHE U COOFOICHHE Mep MPODUITAKTUKH 3a00JIeBaHU

B pezynomame oceoenusn yueoOHOU OucyuniauHwvl 00y4AOWUICA O00J1)CeH yMemb U
3HamMy:

VY.l cpaBHuBaTh OuoJOTHYECKHE OOBEKTHI, aHAJIM3UPOBATH, OLIEHWBATH M 0000IIATH
[IOJIyYEHHBIE CBEJICHUS;

V.2 OOBICHATH pe3ynbTaThl OMOJOTUYECKHX OSKCIIEPUMEHTOB, pEIIaTh 3JE€MEHTAapHbIC
OMOJIOTMYCCKHE 3a1a49H;

V.3 ananmuzupoBaTh npoOiembl (GYHKIUOHUPOBAHMS OUOJOTUM B COBPEMEHHOMU
KYJIBbTYDE;

3.1 posib 1 MecTO OMOJIOTHH B COBPEMEHHOM HAyYHOH KapTUHE MUPAa;

3.2 OCHOBOIOJAraroLIMe MOHATUS U MPEACTABIEHUS O XUBOW NMPHUPOAE, €€ YPOBHEBOM
OpTraHHU3aIH U SBOJIIOIIHH;

3.3 NPUHIUITBI ¥ METO/IbI IO3HAHUS €CTECTBEHHBIX HAYK;

3.4 cTpoeHne OMOJIOTHYECKHX 0O0BEKTOB: KIETKH, FTEHOB U XPOMOCOM;

3.5 cymHOCTh OMOIOTUYECKUX MPOIECCOB: pa3MHOKEHHE, OIIJIOZ0TBOPEHHE;

3.6 OHMOJIOTMYECKYIO0 TEPMUHOJIOTHUIO U CUMBOJIHKY.

1.4. Pexomenoyemoe Koauuecmeo 4Aco8 HA 0CBOCHUE NPOZPAMMbBL Y4UeOHOIL
OUCUUNTIUHDL:

MaxkcuManbHON yueOHOU Harpy3Kku oOydaromierocs 72 yaca, B TOM YHCIIE:

- 00s13aTeIIPHOM ayAMTOPHON yueOHON Harpy3ku oOydaromierocs 66 Jaca,

- CaMOCTOSATENbHON PaboTHI 00yyaromierocs 6 4acos.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JIJUCIHUIJIUHBI

2.1. O0beM y4eOHOI TMCHMIIIMHBI U BUABI Y4eOHOI padoThl

Buj yueoHoii padoThl O0bem yacoB
72
MakcumanbHast yueOHasi Harpy3ka (Bcero)
06 34
s3aTelbHas ayUTOpHas yueOHas Harpy3Ka (BCero)
B TOM YHCIIE:
16
JIEKIUH
nabopaTOpPHBIE 3aHITHS
MPAKTUYECKHUE 3aHATHS 18
KypcoBast paboTa (IIpoeKT) (ecu IpeayCMOTPEHO)
CamocrosiTenbHast paboTa cTyieHTa (BCEro) 38
Wrorosas arrectanus B popme 3auem




2.2. TeMaTHYeCKHii UIaH H cogep:xkanue yueoHoii nucuuniaunbl OYTII. 08 buosorus

B ToM uncie

Yacel MO
Haunm-ue Coneprkanue y4eGHOT0 MaTepHaJia, 1adopaTopHble padoThl H NPAKTHYECKHe 3aHATHS, OoBbem NPAKTHYECKOii Yposens
pa3aesioB U TeM CaMOCTOSITeTbHASI PadoTa 00yJaroIuXCsi, KypcoBasi padoTa (IPOeKT) (eciiu npedycmompennl) 4yacoB* HOAroTOBKe** | OCBOEHHS**™*
(Yxa3aTh KOJI-BO
4aCoB)
1 2 3 4
Pazgea 1. Kierka — cTpyKTYpHO-QYHKIMOHAJbHAS] €IMHULA KUBOTO
Tema 1.1. Cooeporcanue yuebnozo mamepuana (1ekyus): 1 1,2
Buonorus xak CoBpeMeHHbIE OTpacii OMOJIOrHYecKuX 3HaHUi. CBs3b OMOJIOTHH C IPYrMMHU HayKaMH: OMOXUMUS,
Hayka. O0mas 6uodusuka, OnoHuka, reHoreorpadus u ap. Poss u mecto Grosioruu B GopMUPOBAHUN COBPEMEHHOM
XapaKTepUCTHKA | HAYYHOW KapTHHBI MUpa. Y POBHH OpraHu3alvu KUBoi Marepuu. OOIIas XxapakTeprcTHKa KHU3HH,
JKM3HU CBOMCTBA JKUBBIX CUCTEM. XHUMHUYECKUI COCTAB KIETOK
Camocmoamenviasn paboma: COOJIIOACHUE TIPABUJI MIOBSACHUS B TIPUPOJIC, OEPEIKHOE OTHOILICHHE K 4
MIPUPOTHBIM O0OBEKTaM.
Tema 1.2. Cooeporcanue yuebnozo mamepuana (IEKIUs): 1
CTpyKkTypHO- Knerounas teopus (T. lIBann, M. llneiinen, P. Bupxos). OcHOBHbIE MOI0KEHHS COBPEMEHHOM
(pyHknmnonaibHa KJIETOYHOM Teopuu. TUIIBI KIETOUHON OpraHu3aluu: IPOKAPUOTUYECKUI U 9yKaPUOTUYECKUH. 1,2
sl OpraHu3anus O/HOKJIETOYHbIE U MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHHe MPOKapHOTHIeCKOr KileTku. CTpoeHne
KJIETOK 9yKapuoTHuecKoil kiuetku. Hexierounsle Gpopmbl ski3HM (BUPYCHI, OakTeprodari)
IIpaxtryeckoe 3anatue Ne 1 BupycHsle u 6akrepuaibHblie 3a001eBanus. OOImue NPHHIUIIBI 2 23
MCIIOJIb30BaHHS JIEKAPCTBEHHbIX BeniecTB. OCOOEHHOCTH MPUMEHEHHs] aHTUOMOTHKOB. '
Camocmosmenvhas paboma : «OpraHN4ecKHe BEIIECTBA PACTUTEIHHOMN KIIETKH, JOKA3aTEIbCTBO UX 4
HaJIM4Msl B pacTeHusax», «KileTka aykapuoTHYeCKUX OpraHu3MoBy, «BupycHble 3a001€BaHus».
Tema 1.3. Cooeporcanue yuebnoeo mamepuana (iexkyus): Xpomocomnas teopusi T. Moprana. CTpoeHre XpOMOCOM. 2
CTpyKTYpHO- XpOMOCOMHBIN HAOOp KJIETOK, FTOMOJIOTHYHbBIE U HETOMOJIOTHYHBIE XPOMOCOMBI, FAIUIOUHBIN 1
(GYHKUHOHANBHBI | JUIUIOMJHBIH HAOOD. Hyxneunossle kucnotsl: JIHK, PHK HaxoxneHne B KileTke, UX CTPOEHUE U 1,2
e paxkTopnl ¢yHKIMKA. MaTpU4HBIE IPOIECCH B KJIETKE: peIuIuKanus, Onocunres Oenka, pernapanus. [ eneTnaeckuii
HACJIEACTBEHHOCT | KOJ U €r0 CBOWCTBA
u IMpakTryeckoe 3anstue Ne 2 Pemenne 3aa4d Ha onpeielICHHE 10CIeJ0BaTebHOCTH HYKIEOTH/IOB, 2 23
aMHMHOKHCJIOT B HOPME M B CIIy4ae M3MEHEHHsI OCIIeI0BaTeIbHOCTH HykKJeoTn 0B JJHK '
Tema 1.4 Cooeporcanue yuebnozo mamepuana (IEKIUsL): 2
Oo0men BemecTB u | [TonsTre MeTabonmm3M. ACCHMIIISIINS U AUCCUMIUISIINS- JIBE CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa 19
npeBpaleHne BEIIECTB: aBTOTPOQHBIN U reTepoTpoHbIH, a9poOHbIH 1 aHa3poOHbIH. [InacTuueckuii oOMeH. '
JHEepruu ®PorocuHTe3. XEMOCUHTES.
Tema 1.5 Cooeporcanue yuebnoeo mamepuana (IEKIus): 1
Ku3HeHHbIH Knerounsit nuki, ero nepuoapl. MUTO3, €r0 CTaAUK U MMPOUCXOAIIME TIpoliecchl. buoiornyeckoe 12
)

UK KJIETKH.
MpuTto3. Meiio3

3HaueHue MuTo3a. Meiio3 u ero cranuu. [loBenenue xpomocoM B Merio3e. Kpoccunrosep. buonorunueckuii
CMBICJI Mel03a

Pa3nen 2

Ctpoenne u GpyHKIMHM OPpraHu3zMa




Tema 2.1 Cooeparcanue yuednoeo mamepuana (JICKIU):
Crpoenue MHOTrOKJIETOYHbIE OPraHU3MBbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPI'aHOB B MHOT'OKJIETOYHOM 1,2
opraHmsmMa OpraHu3Me.
Tema 2.2 ®opmbl | Coodeporcanue yuebnozo mamepuana (TEKIH): 1,2
Pa3MHOKeHUs ®DopMbI pa3MHOKEHHUS OpraHu3MOB. bectonoe u mooBoe pa3MHOXKeHHEe. BHIbr 6ecronoro pa3sMHOKEHHS.
OpraHu3MoB [omoBoe pazmHOXeHue. ["aMmeTorenes y )KUBOTHBIX. CriepMaTorenes u ooreHe3. CTpoeHHE MOJIOBBIX
kieTok. OmIoqoTBOpeHne
Tema 2.3. Cooeporcanue yuedbHoeo mamepuana (JIEKIU):
OnTtorene3 WupuBuayansHOE pa3BUTHE OPTaHU3MOB. DOMOpHOTEHE3 U ero cTaaud. [1ocTaMOpHOHAIBHBIN TEPHOA.
pacreHuii, Crannn mocTaSMOPHOHAIEHOTO PA3BUTHSA Y )KUBOTHBIX H YelloBeKa. [IpsMoe 1 HenmpsAMoe pa3BUTHE. 1,2
JKHBOTHBIX H Buonornueckoe crapenne u cMepts. OHTOreHe3 pacteHuid. [TocTamOproHansHOE pa3BUTHE YEIOBEKA.
yeJgoBeKa
Camocmosmenvras paboma «[1pu4nHbI HApYIIEHUH B pa3BUTHH YeJIOBEKay, «PernpopyKTHBHOE 310pOBBeE.
[MocnencTBHS BIUSHUS aJIKOTOJIS, HAKOTUHA, HAPKOTUYECKUX BELIECTB, 3arpSI3HEHHS CPE/Ibl Ha Pa3BUTHE
YeJIOBEKa»
Tema 2.4. Cooeporcanue yuebnoeo mamepuana (IeKus):
3axonomepHocTn | OCHOBHBIE MOHATHSA TEHETUKH. 3aKOHOMEPHOCTH 00pasoBanus rameT. 3akonbl I'. Menpens 1,2
HACJIeJ0BAHMS (MOHOTHOPHIHOE W TOJTUTHOPHUIHOE CKpeNMBaHue). BzanmoneiicTBre reHoB
[Ipaktrdeckoe 3ararue Ne3 Pemenne 3a1ad Ha omnpeeNieHHe BEPOSTHOCTH BOSHUKHOBEHHS
HACIICICTBEHHBIX MPU3HAKOB IIPH MOHO-, M-, IOJIUTHOPUIHOM U aHATH3UPYIOMIEM CKPEIIHBAHIH, 2,3
COCTaBJICHUE TCHOTHITMICCKUX CXEM CKPEIUBAHUS
Tema 2.5. Cooeporcanue yuedbrnoeo mamepuana (nekyus): 3akoHsl T. Moprana. CrerieHHOE HaclieIOBaHHUE TEHOB, 19
CuenJieHHoe HapyIIeHue crerieHns. HaciaemoBanne Mpu3HAKoOB, CIETICHHBIX ¢ IOJIOM '
HacJiel0BaHue [paktraeckas pabora Ned Perrenue 3amaq Ha onpeie]IicHHE BEPOSITHOCTH BOSHUKHOBCHHUS
NPH3HAKOB HACIICICTBEHHBIX MIPU3HAKOB TIPH CIETUICHHOM HACJIECIOBAHUH, COCTABIICHIE TCHOTUITHIECKUX CXEM 2,3
CKpEIUBaHHS
Tema 2.6. Cooeparcanue yuedbrnoeo mamepuana (nexyus): VI3SMEHIYNBOCTh MMPU3HAKOB. BUIIBI N3MEHUYNBOCTH:
3aKOHOMEPHOCTH | HACJIEICTBEHHAs] K HEHACJIEICTBEHHAsl. 3aKOH FOMOJIOTHYECKHX PSIJIOB B HACJIEJACTBEHHON M3MEHYMBOCTH
U3MEHYUBOCTH (H.Y. BaBunos). MytarmoHHast TCOPHs HU3MEHYNBOCTH. BHIBI MyTaIuii ¥ IPHUYHUHBI UX BO3SHUKHOBEHHS. 19
Kapuorun uyenosexa. HacnencrBenHble 3a00ieBaHus YenoBeka. ['eHHbIe 1 XpOMOCOMHBIE 00JIe3HH '
yesoBeka. boyie3Hu ¢ HaCIeCTBEHHON MPEIPacoNoKeHHOCThI0. 3HaYeHHE METUITUHCKON TeHETUKH B
NPEJAOTBPALICHUH U JICUCHUH T'eHEeTHYECKUX 3a00J1eBaHHI UelloBeKa
[Ipaktudeckas pabora Ne5 Pemienue 3a1a4u Ha onpe/ieieHre TUIIAa MyTaIlK [P iepeaade 23
HACJICICTBEHHBIX IPU3HAKOB, COCTABJICHHE TCHOTHITMICCKUX CXEM CKPEITUBAHHUS '
CamocmosamenvHas pa6onga 3HaueHHe FeHETUKHU IS CETEKLIUU U MEJUIMHBL. BrIsiBiieHue
MYTareHOB B OKPYXKAIOLIEH Cpee U KOCBEHHAs OLICHKA BO3MOXKHOI'O UX BIIMSHUS HA OPTaHU3M.
Pa3nen 3 Teopus 3BoI01UH
Tema 3.1. Cooeporcanue yuebnoeo mamepuana (nekyus). Ilepsoie sBomonnonHslie koHnenmu (OK.b. Jlamapk, XK.JI.
HcTopus broddon). OBomonmonnas Teopust U. Jlapsuna. CHHTETHYECKAs TEOPHS DBOIOIMH U €€ OCHOBHBIE 19
IBOJIOLHHOHHOTO noJiokeHust. MukposBosronus. [Tomynsiust kak aeMeHTapHas eAMHKILA 3BOIoIUH. ['eHeTHuecKre '

yueHusl.

OCHOBBI 3BOJIONMHU. DIIeMEHTapHbIe (PaKTOPHI HBOTIONMH. EcTecTBeHHBIH 0TOOP - HaNpaBISIOMUH (pakTop




Muxkpossosonus | 3Boronnu. BupoobpasoBaHue Kak pe3yabTaT MUKPOIBOJIOIUI
Camocmosmenvhas paboma: CoBpeMeHHBIC TipejicTaBieHus o BunoodpaszoBanuu (C.C Yersepukos, 1.1. 4
[Imanbraysen).
Tema 3.2. Cooeporcanue yuebnozo mamepuana (nexyus): Maxposposrouus. ©opMbl 1 OCHOBHBIE HalpaBICHUs 1
MaxkposBomonust | makpossosoru (A.H. CeBepuos). [Tyt noctmkerus 6nonorndeckoro nporpecca. CoxpaneHue
Bo3uukHoBeHue OnopaznoobOpasus Ha 3emie. [ MIOTE3bI U TEOpUM BO3ZHUKHOBEHUS XHU3HM Ha 3emie. [losBieHne mepBhIxX 1,2
U pa3BUTHE KJIETOK M UX 3Bomonust. IIpokaproTs! u sykapnotsl. [IporcxoxaeHne MHOTOKIETOUHBIX OPTaHU3MOB.
JKH3HH Ha 3emuie Bo03HHKHOBEHHE OCHOBHBIX LAPCTB 9YKapUOT
Camocmosmenvhasn paboma.: AHTPOTIONOTHS - HayKa O desoBeke. CHCTeMaTHIeCKOe MOJI0KCHNE 6
yenoBeka. CXOJCTBO U OTINYHS YETOBEKA C JKUBOTHBIMU. OCHOBHBIE CTANH aHTPOIIOTE€HE3a. DBOITIOLUS
COBPEMEHHOTO UesioBeKa. UenoBeueckne packl M UX €IUHCTBO. Bpems u myTH paccenaeHus 4eIoBeKa Mo
ria”ere. [1prcrnoco0IeHHOCTh YelloBEKa K Pa3HbIM YCJIOBHSIM CPEJIbI
Pa3nen 4 IKO0JI0THsA
Tema 4.1. Cooeporcanue yuebrnozo mamepuana (nexyus). Cpeabl OOUTaHHUS OPTaHU3MOB: BOHAS, HA3EMHO- 1
IKO0JIOrHYecKHe BO3/1yLIIHAs!, IOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3MKO- XMMUUECKHE 0COOCHHOCTHU cpeJl OOUTaHUs
(dakTopsI 1 opranu3MoB. [Ipyucroco0ieHrst OpraHu3MOB K JKH3HH B pa3HbIX cpenax. [ToHsTHe 5K0I0rn4eckoro 1,2
cpebl KU3HHU ¢dakropa. Kinaccudukarus sxonoruueckux daktopos. [Ipasmio munumyma FO. JInbuxa. 3akoH
tonepantHocTH B. lendopaa
[paktuyeckas padora Ne6 Tpoduueckue nenu u cetn. OCHOBHBIE TIOKa3aTeNn 3KocucTeMbl. bruomacca u 2
MIPOXYKIHsL. DKOJOTHIECKUE MUPaMUIbI YHCell, 0oMacchl M 3Hepruu. [IpaBuiio mupaMuas! S3HEPTHA. 23
Pemenne npakTHKO-OPUEHTUPOBAHHBIX PAaCUETHBIX 3a/IaHHUH 110 IIEPEHOCY BEIIECTBA M YHEPTUH B '
9KOCHCTEMAX C COCTaBJICHHE TPOPHUUESCKUX TN U MUpaMu]] OMOMAaCChl X SHEPTHU
Camocmosmenvhas paboma COCTAaBICHUE CXEM MIEPEAAYN BELIECTB U SHEPTUU MO LEISM MTUTaHUS 4
B IPUPOJHOM IKOCUCTEME U B arpolieHO3€. EcTeCcTBEHHbIE U HCKYCCTBEHHBIE SKOCUCTEMBI
CBOET0 pailoHa.
Tema 4.2. Camocmosmenvras paboma AHTPOTIOTEHHBIE BO3/IeHCTBUS Ha Orocdepy. 3arpsisHEHUsI Kak BT 6
Buusinue AHTPOIIOTEHHOTO BO3JICHCTBHS. AHTPOIIOT€HHbIE BO3IeHCTBHS Ha aTMocdepy. BoznelicTBus Ha
AHTPONMOTeHHBIX ruapocdepy. BoznelicTsus Ha urocdepy. AHTPOIIOreHHBIE BO3EHCTBHS HA OMOTHYECKHE COOOIIECTBA.
(dakTopoB Ha Yrny0neHHO H3ydJaroTCcsl OTXOIbl, CBSI3aHHBIC C ONPEIENICHHOHM npodeccreil/crnennalIbHOCThI0
onochepy [paktrdeckas padora Ne 7«OTX0ABI MPOU3BOACTBAY 2 2,3
Ilpogpeccuonanvrno-opuenmuposannoe cooepicanue (cooepricanue RPUKIAOH020 M00YJis)
Paznea 5. BuoJgorus B Jku3Hu
Tema 5.1. 2 Ipaxkmuueckas paboma Ne 8§ DTHdecKue acTieKThl pa3BUTH OMOTEXHOJIOTHIl U IPUMEHEHHE UX B XKH3HU 2
CounaabHo- YeJI0BeKa, IIOMCK U aHaJIN3 HH(GOPMAIMU U3 PAa3IMYHBIX HCTOYHHKOB (Hay4Hast U yueOHO-HayqHas
THYECKHE JMTEpaTypa, CpeACTBa MaccoBoi HHpopmaruy, cetb MHTepHeT u npyrue) Kelicel Ha aHamu3 HHGOpMAIUN 3
aCHeKThI 00 ITUYECKHUX aCMeKTaX pa3BUTHUS OHOTEXHOJOTHH (TI0 rpyImam)
OMOTeXHOI0r Mii
Ilpomesrncymounas ammecmayun no oucyuniune (3avem) 16 u+CPC- 184

38u




Bcero:

A




3. YCJIOBUS PEAJIM3ALIMA YYEBHOM JUCIUILIMHBI
3.1 TpeGoBaHusI K MUHMMAJILHOMY MATEPHAIBLHO-TEXHHYECKOMY 00ecnedeHn 10

HaumeHoBaHue
HaumenoBanue crnenuaabHbIX®
Ne TMCHUILTHHBI IOMeIIeH il 1 OCHAIIEHHOCTH CNEeMHAJIBLHBIX OMeEIIeHni 1
m\n (Moy.151), IPAKTHK B IoMeneHuii A1 TMOMeLIeHUI /I CaMOCTOSITeILHOI PadoThl
COOTBETCTBHUH C €CaMOCTOSITEIbHOM
Y4eOHBIM IJIAHOM padoThI
1 |OVIL 08 buonocus 677007
PecrryOmmka Caxa
(AxyTws), T.
SKyTCK, . |KabuHer GHOJOrUN

Cepremsixckoe, 3 K,
.3, 3 stax, aya. Ne 38

Obopydosanue :

["paduueckwuii sxBanaizep;

DECK/CDP;

MOTOYHBIN TPOMKOTOBOPHUTEIb; CHIIOBON YCHIIUTEINb;

aynucMeHHbIH KoHco, LGD mpoekrop;

crcTeMa e-00yueHus, FKpaH ¢ MPUBOJIOM MOTOPA,

pacnpenenuTens 3i1.nuranus, kopooka (Wall Floor

Box); nepskarens nmoronovynoro nmpoekta, Rack/Bracket,

KOMITBIOTED.

Yueonas mebenw:

pabodee MecTO TpernoIaBaTels paboune Mecra

oOyuaromuxcs Ilpoecpammuoe obecneyenue:

1. Windows 7 Professional OEM;

2. LIBREOFFICE (0TKpBITO€ JHIIEH3HOHHOE
cornamenue NUGeneralPublicLicense);

3. Dr. Web® Desktop Security Suite (AnTusupyc
+ lleHTp ynpaBieHus),

4. Dr. Web® Server Security Suite (AnTuBupyc +
LlenTp ynpaBieHusi);

5. Kaspersky Endpoint Security ms Ousneca
CraHgapTHBIN;

6. AdobeReader.
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3.2 UndopmanuoHHoe o0ecnieueHne 00y4eHus

IMepeuyeHnb yuyeGHBIX U3TaHMIl, HHTEPHET-PECYPCOB, AONOJIHUTEIbHOI JINTEPATYPHI
OcHogHble UCHOYHUKU:

Tox u Hcnons3y KomnuectBo
Ne | HaummenoBanue ABTOpBI MECTO eTed Hpu Cemectp ORSCMILIAPOB
W3JaHUs M3y HCHIH B Ha
pasAcjioB oubimoreke |kadenpe
1 2 3 4 5 6 7 8
buomorus 10 CyxopykoBa 2023 1-4 1,2 25
JLH.,
Kyumenko
B.C..B
Wpanosa T.B.
buonorus 11 CyxopykoBa 2023 1-4 1,2 25
JLH.,
Kyumenko
B.C..B
Wpanosa T.B.

3.3. YciaoBus peaqu3zanuu y4eOHO THCIHUNIHHBI JJs CTYIEHTOB-HHBAJHU/I0B U JIHUII C
OrPaHUYEeHHBIMHM BO3MOKHOCTSIMH 3/10POBbSI

3.3.1. Oo0pa3oBaTejbHbIe TEXHOJIOTHH.

C menpi0 OKazaHWs TIOMOIIM B OOYYEHWU CTyAEHTOB-MHBaIHAOB u Juil ¢ OB3
NPUMEHSIOTCS  00pa3oBaTelbHbIE  TEXHOJOTMH C  HWCIOJB30BaHHWEM  YHUBEPCATbHBIX,
CIeNUaTbHBIX HHPOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX CPEJICTB.

J171s1 OCHOBHBIX BHJIOB Y4eOHOI pabOThI MPUMEHSIOTCS:

KonrtakTHas pabdora:

- JeKuMh — mpoOJeMHas JNeKUUs, JEeKIUS-IUCKYCCHUS, JEKIUS-TUaIor, JeKIus-
KOHCYJIbTAIIUS, JIGKIUS C TPUMEHEHHWEM JUCTAHIIMOHHBIX TEXHOJOTUM U TIPUBJICUCHUEM
BO3MOXxHOCTeN HTEpHETA;

- MPaKTHYeCKue (CEeMUHAPCKUE) 3aHATHS - PAKTHYECKUE 3aJaHus;

- TPYMIOBBIE KOHCYIBTAallMU — OIpPOC, paboTa C JEKIHUOHHBIM U JONOJHUTEIbHBIM
MaTepHaioM;

- MHIMBUTyalbHas paboTa ¢ mpernoiaBareieM - HHAUBHUAYalbHAsS KOHCYIbTaIus, paboTa C
JIEKIIMOHHBIM M JIOTIOJIHUTEILHBIM MaTepraaoM, Oecena, MOpaTbHO-IMOITMOHAIbHAS TTOICPIKKA
Y CTUMYJIUPOBAHUE, JUCTAHIMOHHBIE TEXHOJIOTHH.

®DopMBI  CaMOCTOATENFHONH paOOThl YCTAaHABIMBAIOTCS C YYETOM HWHIWBHUIYaTbHBIX
ncuxopuznueckux ocobeHHocTel (yCTHO, MMCEMEHHO Ha OyMare Ui Ha KOMITBIOTEpE).

B kadectBe camMOCTOATENHbHONW TOATOTOBKM B OOYYEHHM MCIOJB3YEeTCS - CHCTEMa
TUCTaHIIMOHHOTO 00y4yeHust Moodle.

CamocrosiTenpHas padora:

- paboTa ¢ KHUTO¥ U JPYTMMH UCTOYHUKAMU WH(GOPMAITUH, TIIaH-KOHCTICKTHI;

- TBOPYECKHE CAMOCTOSITEIIbHBIC PaOOTHI,

- TUCTAHIIMOHHBIE TEXHOJIOTHH.

[Ipu HeoOXogmMOCTH OOyYaIOIMIMMCS TPEJAOCTABISACTCS JOMOJHHUTEIBHOE BpeMs s
KOHCYJIbTALIMM U BBIIOJHEHUS 3a1aHUN.

3.3.2. CnennanbHOEe MaTepHAJILHO-TEXHMYECKOE M y4eOHO-MeToAnYecKoe odecnedyeHue.
[Ipu oOydeHMHM TO JUCHUIUIMHE HCIOJB3YEeTCS  CHUCTEMa,  IOJICPIKUBAIOIIAS
JTUCTaHIIMOHHOE 0OpazoBanue - «Moodley, opueHTHpOBaHHAS HA OPTAHU3AIMIO TUCTAHITHOHHBIX
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KYpCOB, a TaK)K€ Ha OpraHU3allMI0 B3aUMOJACUCTBUS MEX]y IpernofaBaTesieM U 00y4JarouuMHICs
MOCPEACTBOM UHTEPAKTUBHBIX 00YJAIOIIUX 3JIEMEHTOB Kypca.

/Jlna obyuarowuxca auy ¢ HapyuieHuem 3peHus npedoCmagiaiomca:

- BUJICOYBEIMUUTENb-MOHOKYIISAp 11t mpocMoTpa Levenhuk Wise 8x25;

- 3JICKTPOHHBIN PYYHOH BHICOYBEIUYUTEIb BUJEO ONTUK “WuU-tv’’;

- BO3MOYKHO TaK)Ke UCIIOJIb30BaHUE COOCTBEHHBIX YBEIMUMBAIOIIUX YCTPOUCTB,;

- Bepcus caiita akagemuu http://www.agatu.ru/ 1uist ci1aboBUISIINX.

Jlna odyuarowuxca auy ¢ HapyuwieHuem ciyxa npeodocmagnalomcs:

- ayIUTOPUHU CO 3BYKOYCHIIMBAIOIIEH anmnapaTypoil (KOJIOHKHU, MUKPO(]OH);

- KOMIIBIOTEpHAsI TEXHUKA B 000PY/I0BAaHHBIX KJlaccax;

- yueOHbIE ayIUTOPUU C MYIbTUMEIUHHON CUCTEMOM C TPOEKTOPOM,

- ayIUTOPUU C UHTEPAKTUBHBIMH JIOCKAMU B ayJAUTOPHSIX;

- yueOHbIe TOCOOUSI, METOIMYECKUE YKa3aHUs B (opMe 3JIEKTPOHHOTO JOKYMEHTa

Jna  odyuarowuxca auy ¢ HAPYWEHUAMU ONOPHO-08UZAMENbHO20 annapama
npeoocmasnaomca:

- CUCTEeMa JIMCTaHITMOHHOTO 00y4ueHuss Moodle;

- yueOHbIe TOCOOUS, METOIMYECKUE YKa3aHUs B (opMe 3JIEKTPOHHOTO JOKYMEHTa
3.3.3. KoHTpoJ1b U OLIeHKA pPe3yJIbTATOB OCBOEHUS Y4eOHOM TN CHUIIHHBI.

Koutponp  pe3ynpTraToB OOy4eHHs] OCYIIECTBISIETCS B  IpolLlecce€  MPOBEACHUS
MPAKTUYECKHUX 3aHSATHH, BBITOJIHCHUS WHAUBUIYAIBHBIX CAMOCTOSTEIIBHBIX PadoT.

s ocymiecTBIEHUS MPOLEAYp TEKYIIEr0 KOHTPOJIA YCIEBAEMOCTH M MPOMEXYTOUHOMN
arrectaiui WMHBAIMAOB W Jmi ¢ OB3 wumerorcs ¢oHmer omeHounsix cpencts B UC
«TectupoBanuey.

@opMBI W CPOKH TIPOBEICHHSI pPYOEKHOrO KOHTPOJIS ONPEHCHSIOTCS C  Y4eTOM
WHAUBUAYAIBHBIX MICUXO0(PHU3NYECKNX 0coOeHHOCTe! (YCTHO, MUCBbMEHHO Ha Oymare, TUCbMEHHO
Ha KOMIIBIOTEpE, B (hOpMe TECTUPOBAHUS U T.I1.), U MOXKET IIPOBOJAUTHCS B HECKOJIBKO ITAIIOB.

[Tpu HEOOXOAMMOCTH, MPEAOCTABISIETCS TOTMOTHUTEILHOE BpeMs I7Isl TOJATOTOBKH OTBETOB
Ha 3a4eTe, aTTecTallys MPOBOJUTCS B HECKOJBKO ATAmoB (IO 4acTsIM), BO BpeMs aTTeCcTaluu
MO>KET MPHUCYTCTBOBATh ACCUCTEHT, aTTeCTAllUs MPEPHIBACTCS IS MprUeMa MUIIH, JeKapCcTB, BO
BpEMsI aTTECTAI[UHU HCIONb3YIOTCS CIIEUAIbHbIE TEXHUYECKHE CPE/ICTBA.
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4. KOHTPOJIb M OLIEHKA PE3Y.JIbTATOB OCBOEHMSI
YYEBHOM JUCLUILINHBI

KoHTpons M oOleHKa pe3yabTaToB OCBOCHUS YYEOHOH AMCHUIUIMHBI OCYLIECTBISETCS
IpenojaBaTesieM B Ipoliecce MPOBENCHUS MPAKTUYECKUX 3aHATUN U JabOpaTOpHBIX padorT,
TECTUPOBAHUS, & TAK)KE BBHINOJIHEHHS OOYYAIOUMMHCA WHIAMBHIYaTbHBIX 3aJlaHH, MPOEKTOB,

HUCCIIEIOBAHUMN.

Pe3yabTarsl 00yyeHus
(ocBOeHHBbIE YMEHMHsI, YCBOEHHbIE
3HAHMNSA)

@opMBbI 1 METOIBI KOHTPOJISI H OIIEeHKH Pe3yJbTaTOB
o0yueHust

Y.l  cpaBHHMBaTH  OWOJIOTUYECCKUC
0OBEKTHI, aHATTM3UPOBATh, OIICHUBATH
1 00001aTh MOTyYeHHBIE CBE/ICHUS;
v.2 OOBACHSATD pe3yNbTaThl
OMOJIOTUIECKUX IKCIICPIMEHTOB,
peniate JNIeMEHTapHBIC
OHOJIOTHYECKHE 3a1a4H;

V3 aHaMM3UPOBaTh  MPOOJIEMBI
(YHKIIMOHUPOBAaHUS ~ OWOJIOTHH B
COBPEMEHHOU KYJIbTYpE;

3.1 poap ® Mecro OHOJIOTHH B
COBPEMEHHOM  HAy4YHOH  KapTUHE
MHpa;

3.2 OCHOBOIIOJATalIIe TOHATUS U
MPEJCTAaBICHUS O )KUBOM NPUPOJE, €€
YPOBHEBOM OpraHu3alun u
SBOJIIOIIHH;

3.3 TOpUHIMIBI U METOABI TO3HAHUS
€CTECTBEHHBIX HAYK;

34 CTpOEHHUE OMOJIOTHUYECKUX
00BEKTOB: KIIETKH, TE€HOB H
XpOMOCOM;

3.5 CYLIHOCTh OHOJIOTUYECKUX
MIPOIIECCOB: pa3MHOXEHUE,
OTUIOZIOTBOPEHHUE;

3.6 OHONOrMYECKYI0 TEPMHHOJIOTHIO
U CHUMBOJHKY. Cpele; IOHUMaHue
HE00XO0TMMOCTH HCIIOJIb30BaHUS
JIOCTHKCHUN COBPEMEHHON OHOJIOTHU
"u OMOTEXHOJIOTHIA IS
palOHAIBHOTO
MPUPOIONOIB30BAHUS;

8)  chopMHUpOBAHHOCTH  YMEHHUSA
pemath ~ OMOJIOTHYECKHE  3ajiauH,
COCTaBJISTh TEHOTHIIMYECKHE CXEMBI
CKpEIMBaHUsl Ui pa3HBIX THUIIOB
HaCIleI0BaHUs MPU3HAKOB y
OpPTraHU3MOB,  COCTaBJSITh  CXEMBI
IepeHoca BEIIeCTB W DHEPIHH B
JKOCHCTEMaX (nerm MTUTAHUSA,
MUIIEBBIE CETH);

9)  chopMHUpPOBaHHOCTE  yMEHHU
KPUTHYECKH OI[CHUBATH HH(POPMAIIHUIO
OHMOJIOTHUECKOT0 coJIepIKaHus,

IIpaxmuueckue 3a0anus, peuieHue cumyayuoHHsIxX 3a0ad,
KOHMPOIb CAMOCMOAMENbHOU pabomyl, mecmuposanue,
c80e8peMeHHOe BbINOIHEHUE CAMOCNOAMENbHOL pabombl,
npoeepKa pe3yibmamos pabomvl ¢ npezeHmayuen U
KPamKux cooouyeHul
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BKJTFOUYAIOIIYIO TICEBOHAYYHbBIC
3HAHUS W3 Pa3IMYHBIX HCTOYHHKOB
(cpenctBa MaccoBoit uH(OpMaIyH,
Hay4YHO-TIOMYJIAPHBIE ~ MaTephalbl);

HMHTEPIIPETUPOBATH JTUYECKHUE
ACIIEKTHI COBPEMEHHBIX
HCCIEI0BaHUN B OHOJIOrUH,
MEINIINHE, OMOTEXHOJIOTHH;
paccmarpuBaTh rinoOaabLHbIE
DKOJIOTHYECKHE POOJIEMBI

COBPEMEHHOCTH, (OPMHPOBATH  TI0
OTHOIICHUIO K HHUM COOCTBEHHYIO
MO3HIINIO;

10)  chopMUPOBAaHHOCTH  yMEHUU
CO3/1aBaTh COOCTBEHHbIEC MMMCbMEHHBIC
U YCTHbIE COOOILICHHSI Ha OCHOBE
Ouonoruueckold  MHpOpPMALUK U3
HECKOJBKUX HCTOYHUKOB, TPAMOTHO
WCIIONb30BaTh MOHATUIHBIA ammapat
OMOIOTHH.
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MUHUCTEPCTBO CEJIbCKOI'O XO3SMCTBA POCCUMCKOM ®EAEPALIAN
DejepanbHOE roCyIapeTBEHHOE GI0/KETHOE 06pa3oBaTENBHOE
YUPEXIICHHE BBICUIEr0 06pa3soBaHms A
«ApPKTHYECKHH TOCY1apCTBEHHBIY arpOTEXHOIOTHYECKAH YHHBEPCHTET)
Kosemk TeXHOIOTHI U ynpaBiIeHus

(D'OH,D,' OIEHOYHBIX CPEJACTB
10 y4eOHOMH AMcuHMInHe
OVII.08 Buosnorus /

43.02.15 IoBapckoe 1 KOHAHTEPCKOE JIEN0

= Sxyrck 2024 .
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@OH/1 OIICHOYHEIX CPE/ICTB YICOHOM NHCIHUILTHHE! pa3paboTal B COOTBETCTBHHE C:
- @ejepalbHEIM TOCYJAPCTBEHHBIM  00Opa3oBaTeNbHEIM  CTAHIAPTOM  CPEIHErO

" mpodeccuonanpHOro o6pasoBanus mo cnermansHocTd 43.02.15 TloBapckoe M KOHZHTEPCKOES
Jeno, yTBEPXKIEHHBIH mpuKkasoM MuHucTepeTBa oOpa3oBanys 1 Hayku Poccuiickolt ®ezneparyn
ot 09.12.2016 1. Ne 1565. i

- PeKOMEHIAIMY IO PEATH3ALME CPEJHET0 061Iero 06pa3oBaHus B PeJesIaX OCBOCHH
06pa3soBaTENbHOM IPOrpaMMbL CPEIHEro NpodiecCHOHATBHOTO 00pa3oBaHI MUHUCTEPCTBO
[TPOCBEILEHNS POCCUMCKON ®EJIEPALIN (MUHITPOCBEILEHUS POCCUM) NeO5-
592 o1 01.03.2023 r.

- Yue6upmv mianoM crenpansoctd 43,02.15 IToapekoe 1 KOHAUTEPCKOE €0 006peH
Vuersm coserom ®T'BOY BO Apkruuecknit TATY ot 30.05.2024 r. mporoxon Ne24.

PaspaGorunx(u) ®OC Cusuesa Encna VbuHEYHA - IpenozaBaresb

®ona OLEHOUHBIX cpeAcTB yyeOHoM muctummuel OYII.08 Buonorns ofo6peH Ha MEKIOBOH
KOMHCCHMU yMAHHTAPHBIX ¥ €CTECTBEHHBIX AMCUMIUIEH 0T «24» Mas 2024 r. ITporoxon Ne 10,

: 7
TIpencenarerns IIK TuE]] f'?/f ,‘/ /Bacunsesa E.K./

TIO/INHCE amumsL, UM, OTYECTBO

@QOHI OLEHOYHBIX CPEACTB. y4eOHON IMCUHMIUIMHBI PACCMOTPEH U PEKOMEHIOBAH K
HCIONB30BAHMIO B YUIeOHOM IIpolecce Ha 3acefaHuu MeToxudeckoi xommccmm Komremka
TEXHOJIOTHI ¥ YIIPaBIEHHs 110 crienuanbHocTd 43.02.15 IloBapckoe 1 KOHIUTEPCKOE JETO.

Ipencenarens Meroaudeckoi xomucenu KTuy ) Ay~ /CuBuesa E.W./
I’ /onnucs (aMHIITHA, MM, OTIECTBO
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1. MACHOPT ®OHJIA OLIEHOYHBIX CPEJICTB 1O YYEFHOHN
JUCHUIIVIMHE
OVII.08 buojorus
43.02.15 IToBapckoe ¥ KOHIAUTEPCKOE JIETI0

Tabmuma 1
HaumenoBanmue
Yposen KOHTPOJIbHO-
Pe3yabTaThl OIIEHOYHOI0 CpeCTBA
HaumenoBanu b
o0y4eHus dopmupyeMble IIpome
(ocBOEHHBbIE YMEHUS, KOMIIeTeHIuu® ¢ ) ocpoen . Ky
1 pa3ziejioB s Texkymmi
YCBOEHHbIE 3HAHUS) T ) 3 | TOYHast
eMbIl° | KOHTPOJIb
arrecra
s
1 2 3 4 5 6
V.1 cpaBauBath | OK 01, OK 02, OK | Tema 1.1. 1 Pewenue | sonpocut
OMOJIOTHYECKHE 03, OK 04, OK 05 buosnorus xak npakmuuec o1
00BEKTHI, Hayka. Ob1mas KUX 3a0ay | yCMHO20
aHaIM3MPOBATh, XapakTepucTnka 3auema
OIICHHUBATH u KHSHH
0000111aTh
MOJTyYEHHBIC
CBECHHS,
V.2 o0bsicuaTs | OK 01, OK 02, OK | Tema 1.3. 1 Ilpaxmuuec | 6onpocwl
PpE3yJIbTaThI 03, OK 04, OK 05 CrpykTypHO- Kue ons
OMOJIOTNYECKUX (yHKIMOHATBHEI nabopamop | ycmuozo
5KCIIEPMMEHTOB, € daxTope! Hole 3quema
pemarh E&CHGI{CTBGHHOCT patome
JIIEMEHTapHbIE Tema 1.4
Ouonoruueckue OGMeH BeIecTs u
3aJ1a4uu, npeBpanieHue
OHCPIUU
V.3 amamusupoBath | OK 01, OK 02, OK | Tema 4.1. 1 Pewenue | sonpocut
pOOIEMBI 03, OK 04, OK 05 OKOJIOrHIeCcKHe npaxmuyec ons
(G YHKIIMOHUPOBAHUS taxTopsr 1 KUX 3a0ay | yCmMHO20
OuoJIOTUH B CPCABI AKN3HHA 3auema
COBPEMEHHOM Tena 4.2
KYIRTYPE; Biusiane
AHTPOIIOI'CHHBIX
(bakTopoB Ha
ouochepy
Tewma 4.3.
Bnusnue
COLMAILHO-
OKOJIOTHYCCKUX
(axTopoB Ha
370pOBbE
YesoBeKa
3.1 poms u wmecro | OK 01, OK 02, OK | Tema I.1. 1 Ilpakmuuec | onpocwi
OUOIOrHU B | 03, OK 04, OK 05 Bronorus kak Kue ons
COBPEMEHHOM Hayka. Obmas nabopamop | ycmuozo
Hay49HOMN KapTHHE XapakTepucTnka Hble 3auema
KU3HHU
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MUDPA; pabomol
3.2 OK 01, OK 02, OK Tema 3.2. 2,3 Pewenue | sonpocut
OCHOBOIIOJIAraroIue 03, OK 04, OK 05 MakposBosttonus npakmuuec ons
MMOHATHUS u BosuukHOBeHME KUX 3a0ay | yCmMHO20
IpEICTABICHUS 0 1 passnmg 3auema
v KU3HU H MJI
JKUBOM Tpupoje, ee 3 a Jemie
YPOBHEBOM
OpTraHu3aIuu 5
DBOJIIOLUN;
3.3 nmpunmunel u | OK 01, OK 02, OK Tema 3.1. 2,3 Ilpakmuuec | 6onpocwl
METO/IbI no3Hanus | 03, OK 04, OK 05 Ucropus Kue o
€CTECTBECHHBIX HAYK; SBOIIOMHOHHOTO nabopamop | yCmHo2o
YHCHHAL. Hble 3auema
MuKpo3BOIIOLIHS
pabomol
3.4 ctpoenne | OK 01, OK 02, OK Tema 1.2. 2,3 Pewenue | sonpocut
OMOJIOTHYECKUX 03, OK 04, OK 05 CrpykrypHo- npakmuyiec ons
0OBEKTOB: KJICTKH, ynkumonanbHast KUx 3a0ay | ycmuoz2o
I'€HOB U XPOMOCOM; OpraHH3alHi 3auema
KJIICTOK
3.5 cymHocts | OK 01, OK 02, OK Tema 1.5 2,3 Ilpaxmuuec | 6onpocul
OHOJIOTMYECKUX 03, OK 04, OK 05 HKu3HEHHBIA LMK Kue ons
KJIETKH. MuTO3.
MPOIIECCOB: Meiios nabopamop | yCmHo2o
Pa3MHOXCHHE, Hble 3auema
OILIOIOTBOPEHHUE; pabomol
3.6  ouonoruueckywo | OK 01, OK 02, OK Tewma 2.1 Crpoenue 2,3 Pewenue | sonpocwi
TEPMHUHOJIOTHIO u | 03, OK 04, OK 05 OpraHusma npakmuyec ons
Tema 2.2 @opmsl
CUMBOIIUKY. KUX 3a0ay | YCMHO20
Pa3MHOKECHHUS
OpPraHu3MOB sadema
Tema 2.3.
OnTtorenes
pacTeHui,
JKUBOTHBIX U
YECJIIOBCKa
Tema 2.4.
3aKOHOMEPHOCTH
HacJICJOBaHUS
Tema 2.5.
CreruieHHOE
HacJeJOBaHHUEC
IMMPU3HAKOB
Tema 2.6.
3aKOHOMEPHOCTHU
NU3MCHYNUBOCTHU
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2. PE3YJIbTATBI OCBOEHMS YYEBHOM JUCIHUILINHBI, MOIJEXAIINAE
ITPOBEPKE

B pesynbraTte arrectauuu no y4eOHOH QUCHMIUIMHE OCYIIECTBIISIETCS KOMIUIEKCHAs MpOBEpKa
CJICAYIONIMX YMEHHUI U 3HAHWUH, a TaKXKe JUHAMUKA (POPMHUPOBAHUS OOIINN KOMITETCHIINH.

Tabnuma 2
OcHoBHBbIE
DopMbI U METObI
Komnerenuun Pe3yabTaThl 00yUeHHsl | TOKA3aTeJH ONEHKHU
KOHTPOJISI U OLIeHKHU
pe3yjabTarta
3Haem:
OK 01, OK 02, OK | 3.1 pomp u wMecto | OnuchBaeT pa3BUTHE VYerHbI# onpoc

03, OK 04, OK 05

OHMOJIOTHH B COBPEMCHHOMN
Hay4HOU KapTUHE MUDPA;

MPUPOABI U 00ILECTBA
* [TpuBoauT
AMOPHOTIOTUIECKIE
JI0Ka3aTeNbCTBA
9BOJIIOIIHOHHOTO
POICTBA )KUBOTHBIX

* OnuceIBaeT
OTpHLIATEIBHOE
BIIMSIHUE KYPEHUS,
yrnoTpeOIeHus
QIIKOTOJIS U
HapKOTHKOB Ha
OpTaHu3M U

Ha SMOPHUOHAIILHOE
pa3BuTHE pebeHKa

* [IpuBoMT IIpHUMEPEI
BITMSTHUSI
OKpY>Karollen cpejibl
U eé

3arps3HEHU Ha
pa3BUTHE OpraHu3Ma
* Otnuyaet
(heHOTHIHYECKYIO U
TeHETHYECKYIO
U3MEHYNBOCTH

* [IpuBoUT IpUMEPEI
YCIIEXOB COBPEMEHHOU
TCHETHKH B
MeANULUHE U

(MHOBHUIYaTbHBIM,
(hpOHTAITLHEIH,
KOMOWHHUPOBAHHBIH)
pelieHy 3ajad,
COCTaBJICHHE
YpaBHEHUH,
XUMUYECKUX PEaAKLUI

3/IpaBOOXpaHEHUH
3.2 ocHoBonomnaratomue | Ilepeuncnser IIpoBepka
IIOHATHUA U | KICTOYHUKU MYTAar€cHoOB | IMMMCbMECHHBIX

NPEACTABICHUS. O KUBOU
NpUpoae, €€ YpPOBHEBOH
opraHuzanuu u
SBOJIIOLIUY;

B OKpYyXaroIen
Cp€ac 1 ONMMCBIBACT UX
BJIMAHUEC Ha OpraHrU3M
YeJoBeKa

* BeusBnsieT 4epTol
MIPUCIIOCOOIEHHOCTH
OpPraHu3MoOB K

cpelie OOUTaHus U
yCTaHaBJIUBaeT UX
OTHOCHUTEJIbHBIN
XapaxkTep

* [IpuBoUT IpUMEPHI

paboT:,0TBETHI HA
BOHpOCBI 1 TCCTOBLIC
3a/1aHHS
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AHTPOIIOIE€HHBIX
HU3MCHEHUH B
€CTECTBEHHBIX
IIPUPOIHBIX
nangmadTax cBoeH
MECTHOCTHU

3.3 TPUHITUIBEI U1 METOIBI

Cocrasisiet

YcTHBIM onpoc

MO3HAHUS ECTECTBEHHBIX | MPOCTEHUIIIHE CXEMBI (MHIMBHYTbHBIN,

HayK; MOHOTHOPHTHOTO H (pPOHTANIBLHBIH,
TUTHOPUIHOTO KOMOWHHPOBAHHBIN)
CKpEIMBaHUS

3.4 ctpoenue | Pemaer reneruueckue | PaGora ¢ ncrounmkamu

OMOJIOTHYECKUX 3a/1auu nHbOpMaIUu

00BEKTOB: KIETKH, TeHOB | OmHUCcHIBaeT 0cooeit (moTIOTHUTETHHAS

U XPOMOCOM; OJTHOTO BHJIA O TUTEpaTypa,
MOP(HOJIOTHIECKOMY SHIMKJIOTICINH,
KPUTEPHIO CJIOBapH, B TOM YHUCIIE

CocTaBlIsIeT CXEMBI
nepeaaydn BEIiecTB U
SHEPTHUHU I10

MCITSIM TUTAHNAS
Pemaert
JIKOJIOTHYECKHUE
3a1a9u

3.5
OMOJIOrHYECKUX
MPOIIECCOB:
pa3MHOXEHHE,
OIIJIOZIOTBOPEHHE;

CYITHOCTh

IIpuBoauT npumepsl
Oecromoro u
MIOJIOBOT'O
Pa3sMHOXKEHUS,
CPaBHMBAET UX U
JIeJTaeT BBIBOJ
[IpoBonut
CPaBHUTEJIBHYIO
XapaKTEepPUCTUKY
€CTECTBEHHOI'0 U
HCKYCCTBEHHOT'O
0TOOpOB
IIepeuuciser
HUCTOYHUKU MYTareHOB
B OKpY’Karolei cpene
Y ONHCHIBAET MX
BIIMSIHUE HA OPraHU3M
YeJIoBeKa

3.6 OHMOJIOTHUECKYIO
TECPMUHOJIOTUIO u
CHUMBOJIHKY.

IIpuBoauT npumepsl
nauamadToB cBOEH
MECTHOCTH,
MIPUCTIOCOOJIEHHOCTH
OpraHu3MOB K cpejie
oOuTaHwsl.

I/IHTepHeT-I/ICTO‘IHI/IKI/I) ,
TCCTHI

VmMmeer:

V.1 CPaBHMBATH
OHOJIOTHYECKUE OOBEKTHI,
AHAJIM3UPOBATB,
OLIEHMBAaTL ¥ 0000I1aTh
[OJIyYEHHBIC CBEACHUS

3apuCcoBBIBAET
CTPOEHUE KUBOU U
pacTUTEIBHOU KIIETOK
BrisiBsieT u
ONMCHIBACT NPU3HAKU
CXOJICTBA 3apOJIbIIIEH
YeJIOBEKa U IPYTUX
II03BOHOYHBIX
HasbiBaet uepThl

YcTHBI ompoc;
ydacTtue B
IBPUCTHYECKOH Oecene
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CXOJZICTBA U pa3Iniunsd
CCTCCTBCHHBIX U

HCKYCCTBEHHBIX

9KOCHCTEM
v.2 00bsicHATh | CpaBHHUBaET OTtBeTsl Ha
pe3yAbTaThI SBOJIIOIIMOHHBIC HJIEH | KOHTPOJIBHBIC
OMOJIOTHYECKUX Y.JlapBuHa, BOIIPOCHI;
sKcnepuMeHToB, pemath | K.JIuHHes, TECTUPOBAHUE,
JJIEMEHTapHBIC K.Bb.Jlamapxka u pabota B Tpymmax Mo
OmoIoTHUeCcKue 3a/1a91 COBpEMEHHBIE MOATOTOBKE  OTBETOB

MIpeICTaBICHUS O Ha poOIIeMHBIE

MeXaHU3Max H BOTIPOCHI

3aKOHOMEPHOCTSIX

sBontonuu Mmeer

MpeCTaBICHUE O

Pa3MMYHBIX THIIOTE3aX

MIPOUCXOXKICHUS

’Ku3HU ONKCHIBAaET

9KOJIOTHUYECKHE

KpPHU3UCH U

IKOJIOTHUECKHE

KaTacTpoQbl U UMEET

npecTaBIeHUE O

MeTOo/1ax

MIPeTOTBPALICHHAS UX

BO3HUKHOBCHHS
V3 aHanusupopath | lIpuMenser IIposepxa
TpOGIEMBI OHMOJIOTHYECKYIO KOMMYHHKATHBHBIX

TEPMUHOJIOTHIO 1 YMCHHIA W  HaBBIKOB
(YHKIIMOHUPOBAHUS

. | cuMBoNIMKYy B X01€ (KOMITETeHITNHN):

OMONOTHH B COBPEMEHHOM | oy 1 rnepts BBICTYIUICHUS c
KyJIbTYypEC MIPaKTUYECKUX paboT, | JOKIagamu, 3aIuTa

TEKyIIIeM KOHTPOJIe pedeparos,

3HAHWU: KJIeTKa, BBICTYIUICHUS Ha

tdhoTocunTes, ceMUuHapax,

XEMOCHHTE3, JUCKYCCHSIX;

UTOILIa3Ma, A1po, [IpoexTHass u y4eOHO-

IJTACTH/IBI, MUTO3, HCCIIeIOBATEIhCKAS

OakTepuu, pabota

pa3MHOXKEHHE,

peurerka [lenHerra,

CEJICKIIHSA,

aHTOI'cHEe3, OMOHMKa,
(heneTnueckas u
reHETHYUECKas
HW3MEHYHBOCTH,
MIPUPOIHBIE PECYPCHI,
AHTPOIOTCHHBIC
H3MEHEHNS, IETTH
MTUTAHUS, DKOCHCTEMA
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2.1. Onenka ocBoeHHs1 Y4eOHOH AU CHUNIMHBI
2.1.1. ®opMBbI 1 MEeTOAbI OLIEHUBAHUS

[IpeameToM OLIGHKH CiyX)aT ymMeHuss U 3HaHus, npeaycMmorperHsie OI'OC mo aucuuriuze
OVII. 08 buonorus, HampaBieHHble Ha (opMupoBaHue OOmMHUX U MPOGEeCcCHOHATHHBIX

KOMIIETCHIIUH.
Tabauya 3
IlepeyeHb 00HEKTOB KOHTPOJISI M OLEHKHU
Pe3yabTaTsl Ouenka
OcHOBHbBIE NMOKA3aTe/ N OIIEeHKH pe3yJibTaTa
00y4eHus (na/uer)
3naem:
3.1 poams wum  mecto | OOBICHAET posib OMOJIOTHH B POPMUPOBAHUN HAYYHOTO oa

OHOJOTUM B COBPEMEHHOM
HAayYHON KapTHHE MUpPa

MHUPOBO33PEHUS; BKJIa]l ONOIOTUIECKUX TEOPHH B
(hopMHpOBaHHE COBPEMEHHOI €CTeCTBEHHOHAYUYHOMN
KapTUHBI MUPA; €IUHCTBO KUBOM U HEXKUBOW MPUPOJIBI,
POJCTBO KUBBIX OPraHU3MOB; OTPULIATEIIBHOE BIUSHUE
QJIKOT0JIs1, HIKOTHHA, HAPKOTUYECKUX BELIECTB Ha
AMOPUOHAIIBHOE U MTOCTIMOPUOHAIBHOE Pa3BUTHE YEIIOBEKA;
BIIMSTHHE DKOJIOTHUECKUX (PaKTOPOB HA JKUBBIE OPTaHU3MBI,
BJIMSIHME MYTareHOB Ha PACTEHMS], )KUBOTHBIX U UEIOBEKA;
B3alMOCBS3U U B3aUMOJICHCTBUE OPTaHU3MOB U
OKpY>Karolen cpe/ibl; MPUIUHBI U (PAKTOPBI HIBOIOLINH,
U3MEHSIEMOCTh BUI0B; HapyIIEHUs B Pa3BUTUN OPraHU3MOB,
MYTallU{ U UX 3HAYEHUE B BOSHUKHOBEHUH HACJIEICTBEHHBIX
3a00JIeBaHUI; YCTONYHUBOCTD, pa3BUTHE U CMEHBI
9KOCHUCTEM; HEOOXOAMMOCTh COXPAaHEHHSI MHOT000pa3Hsl
BHJIOB

3.2  OCHOBOMOJATalIIUe | OCHOBHBIE  MOJIOKEHHUS  OWOJIOTMYECKUX  TEOpHH U oa

MOHSTHS U TPEACTABIEHUS | 3aKOHOMEPHOCTEH: KJIETOYHOM TEOpUH, HBOJIOLMOHHOIO

0 KHMBOW Tipupone, ee | yueHus, ydenus B.M.Bepnaackoro o Ouocdepe, 3aK0oHBI

ypOBHEBOM opranuzauuu v | I.MeHnnens, 3aKOHOMEPHOCTEMN W3MEHYHUBOCTH 51

HBOJIIOLIAN HAaCIEeACTBEHHOCTH

3.3 npuHOUOB U METOMbI oa

MO3HAHMUSI  E€CTECTBEHHBIX

HayK

3.4 CTpPOCHHUE oa

OMOJOTUYECKNX OOBEKTOB:

KJIETKH, TE€HOB "

XPOMOCOM

3.5 CYIIHOCTh | TOHUMAET CYIIHOCTh OMOJIOTHYECKUX MPOIECCOB:

OMOJOTUYECKHIX Pa3MHOKEHHUSI, OIJIOIOTBOPEHHUS], IEUCTBUS UCKYCCTBEHHOTO

IIPOLIECCOB: Pa3MHOXKEHHUE, | U €CTECTBEHHOI0 otOopa, (dhopMupoBaHue

OIUIOOTBOpPEHUE MIPUCTIOCOOJICHHOCTH, MPOUCXOKICHUE BHJOB, KPYrOBOPOT
BELIECTB U INpEBpalllEHUEe SHEPTruu B KJIETKE, OpraHu3Me, B
IKOCUCTEeMax U buocdepe

3.6 OHMOJIOTHYECKYIO | TPUMEHSET OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY B oa

TEPMUHOJIOTHIO U | XOJIe BBIMTOJIHEHUS IPAKTUYECKUX padOT, TEKYIIeM

CUMBOJIUKY. KOHTpOJIE€ 3HaHMI: KJIeTKa, POTOCUHTE3, XEMOCHUHTE3,

[UTOIIA3MA, SAPO, IJIACTU/IBI, MUTO3, OAKTEPHH,
pa3MHOXKEHHe, penieTka [IeHHeTTa, CeNleKIns, aHTOTeHE3,
OnoHWKa, (heHEeTUYECKasi U TeHETHYECKasi U3MEHYUBOCTb,
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IIPUPOJHBIE PECYPCHI, aHTPOIIOI€HHBIE U3MEHEHUS, 1IN
MIATAaHUs], DKOCUCTEMA

Ymemes: oa
V.1 cpaBHUBAThH | Pemmaet renernueckue 3agaun OnuchIBaeT 0coO€i 0THOTO oa
Oouonorndyeckne OOBEKTHI, | BHAA IO MOP(OIOrHYecKoMy KpuTeprio CocTaBiIseT CXeMbl
aHaJM3UPOBATh, Tepeaady BEIIeCTB ¥ SHEPTHH 110 LIETISIM MUTaHus Permaer

OLCHUBAThL U 0606H.[3.TB OKOJIOTHYCCKHC 3aga4un
IMOJIYYCHHBIC CBCICHUA

V.2 00BICHITE oa
pe3yJIbTaTh
OHMOJIOTHYECKHUX
9KCIIEPUMEHTOB, peliaTh
DJIEMEHTapHbBIE
OMOJIOTHYECKHUE 3a0aUl

V3 AHAIN3UPOBATh oa
POOJIEMBI
(GYHKIMOHUPOBAHUS
OHOJIOTUN B COBPEMEHHOM
KYJIbTYpE

Kpumepuu ouyenueanus:

Oyenka komnemeHyuu npouzsooumcs no ummeepanvrol oyenke OIIOP. Kaoxcovui OIIOP
oyenusaemes 1 unu 0, cymma smux oyeHOK Odaem OYEHKY KOMNEeMEeHYUU: «O0a» UIU «Hem».
Yposenv oyenxu komnemenyuii NPOU3B0OUMCS CYMMUPOBAHUEM KOIUYECMBA OMBEMO8 «0a» 6
NPOYEHMHOM COOMHOUWEHUU OM 00Ule20 KOIU4ecmed Omeemos.

s nepesoda 6annos 6 oyenKy npuMeHsIenmcsi YHUBEPCAIbHAS WKAIA OYEeHKU 00pa308amenbHblX
00CMUdICeHUll

Tabnuya 4
YHuBepcaabHas IKAJIA OLEHKH 00pa30BaTeJIbHBIX JOCTHXKEHUH
OueHka ypoBHSI NOATOTOBKH
IIpouent
Pe3y/ILTATHBHOCTH OlleHKAa KOMIIeTeHI Uil OIIeHKA YPOBHA
o0yuaromuxcst OCBOEHHS TUCIUTLINH;
90 + 100 BBICOKM I OMAUYHO
70 + 89 IIPOJBUHYTHII xopouio
50+ 69 MIOPOTOBBIN V0081emBOpUMeNbHO
Menee 50 HE OCBOCHBI HeYO081emEOPUMEbHO
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2.2 MaTpuua olleHOK 00pa30BaTe/bHBIX A0CTHKEHHI 00y4alomuxcs
2.2.1. OueHka 10CTHKEHUI 00y4aromuxcs Mo pe3yabraram AnddepeHuupoBanHoro 3avyera yueono aucuumimabl OYII 08 buosiorus

I'pynna [IK/]-9-24

@.1.0. Komnemenyuu OK 4, OK 5 %
o0yJaronmxcs Oyenka
Ymenus u maxanr | geino- Komnemenyuu ***
* vi| V2 | V3 31 32 33 34 35 36 HeHUs.
SHAHUS
Benuuuna
bannos ** 50 100 % xopouo

« YHUBEPCAJIbHOW IIKAJIOW OLCHKW:

90 - 100 % BBICOKHM OTJIIMYHO
70-89 % TIPOIBUHYTHIH XOPOIIIO
50-69 % TIOPOTOBBIH YIOBJIETBOPUTEIHHO

menee 50 % HE OCBOCHBI HEY/IOBJICTBOPUTEIHHO
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3. TUITIOBBIE KOHTPOJIBHBIE 3ATAHUSI (BOITPOCHI) JIJIsSI IPOMEKYTOYHOM
ATTECTALIUN

1.1. TunoBble 3a1aHus 1J1M TeKylero (pyoe;KHoro) KOHTPOJist

Tecmogwtit Konmpoas (npumep)
3ansarue 1.2 CTPYKTYpHO- (PYHKIIHOHAJIbHASI OPraHU3aIMs KJIETOK

Texkcr 3apanud:

1.Ctpoenue u 3Hauenne ATD?

2.DHepreTuyeckuil 0OMeH (KaTaboym3M, TUCCUMILIALINS) ?
3.Tpu sTana s3HepreTu4eckoro 0OMeHa y a3poOHbIX OPraHu3MOB (KMBYIIMX B KHCIOPOJIHOM cpene)?
Bpems BoinosiHeHus 3axanus: 10 MunyT

Kpurepun onenkmu:

® OIICHKA «OTIUYHOY BBICTABIIACTCS CTYJIEHTY, €CIIM OTBET IOJHBIHM, Pa3BEPHYTHIH U
BEPHBI
® OIICHKA «XOPOIIO», €CIIU OTBET MOJIHBIN, HO OIYIIEHbl HE3HAUNTEIbHBIC HETOUHOCTH;
® OIICHKA «yJIOBJIETBOPUTEIBHOY, €CIIM OTBET HEMOJHBIH, ¢ 1-2 omunbkamu
® OIICHKA «HEYJOBJIETBOPUTEIBHO», €CII OTBET HE COOTBETCTBYET COJIEP’KAHHUIO BOIIPOCa,
C JIOTyILEHNEM I'pyOBIX OIIMOOK.
TecrupoBanue

Bpemst BbInostHeHNs 3a0aHUA ¢ 4SMUHYT
Bapmuanr 1
Bri6epuTe npaBUIbHBIN OTBET HA MPEIOKEHHYIO HH(POPMALIHIO.
3anummuTe HoMep U OYKBY OTBETA.
1.Kakasi popmMy/IHpOBKA COOTBETCTBYET MOJI0KEHUIO KJIeTOYHOH Teopuu?
a) KJIETKU pacTeHUI UMEIOT 000JI0UKY, COCTOSIIYIO U3 KIETYaTKH;
0) KJIETKH BCEX OPraHU3MOB CXOAHBI IO CTPOEHUIO, XUMUYECKOMY COCTaBY U KU3HEIEATEIIbHOCTH;
B) KJIETKH MPOKAPHOT U 3YKAPUOT CXOJHBI 110 CTPOCHHUIO;
T') KJIETKHU BCEX TKaHEH BBIMOJHAIOT CXOHbIE (QYHKIUY;
2. ComaTnyeckne KJICTKH B OTJIHYHE OT MOJOBBIX, COACPIKAT:
a) IBOITHOI HAOOP XPOMOCOM;
0) HETOCTOSTHHBIN HAOOP XPOMOCOM;
B) IIUTOTLIa3MY;

I') IUIa3MaTHYECKYI0 MEMOpaHy;
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3. KileTkn NpOKapuoT, B OTJIN4YHE OT KJIETOK JyKapHoT,

a) HE UMEIOT TIa3MaTHYECKO MeMOpaHsbI;

0) He UMEIOT OPOPMIICHHOTO SPA;

B) COCTOSIT U3 00JIe€ MPOCTHIX OPTaHUYECKUX BEUICCTB;

T') COJIepKaT IIUTOILIA3MY

4. KneTku pactenmii, B OTJIMYHE OT KJIETOK ’KMBOTHBIX, COJEPHKAT:
a) siyIpa; B) XJIOPOILIACTHI;

0) MHUTOXOHJIPUH; T') SHAOIUIaA3MaTHYECKYIO CETh;

5. ®epMeHTHI, yYacTBYIOLIME B Ipouecce (poTocuHTE3a, BCTPOEHBI B MEMOPAHBI:
a) MUTOXOH/IPUIA; B) JIM30COM;

0) 9HII0TIA3MATUYECKON CETH; T') ’paH XJIOPOIJIACTOB;

6. K 1ByxMeMOpaHHBIM OPraHou1aM KJIETKH OTHOCHT:

a) MUTOXOHPUU U TUIACTH/IBI;

6) prOOCOMBI U KJIETOUHBIN IIEHTD;

B) JIN30COMBI U BaKyOJIH;

r) OIIC u annapar ["onpmxu;

7. JIn30coMBbI B KJIeTKe 00pa3yloTcs B:

a) B HJIOMJIA3MaTUYECKOH CETH; B) KJIETOYHOM IIEHTPE;

0) MUTOXOHIPUSIX; T') KoMIuiekce [ onbmku

8. Opranoupl, pacnoJio:KeHHbIE HA TPAHYJISIPHOI YHA0MJIA3MATHYECKOI CeTH U YYaCTBYIOIIMeE B
omocuHTE3€E 0€jIKa, 3TO —

a) JIM30COMBI; B) pubOOCOMBI;

0) MUTOXOH/IpUH; I') XJIOPOIUIACTHI;

9. JHAOIIA3MATHYECKYIO CeTh MOKHO Y3HATH B KJIeTKeE I0:

a) MHOKECTBY TIOJIOCTEH C IMy3bIphKaMH Ha KOHIIAX;

0) MHOXKECTBY PACIIOJIOKEHHBIX B HEH TpaH;

B) CUCTEME CBSI3aHHBIX MEXy COOO0M pa3BETBIEHHBIX KaHAJIbIICB;
I') MHOTOYHMCIICHHBIM KpUCTaM Ha BHYTpeHHENH MeMOpaHe;

10. Ux ogHOi1 MOJIEKY.Ibl HYKJIENHOBOM KHCJIOTHI B COEIMHEHUH € 0eJIKAMM COCTOUT:
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a) MUTOXOHAPUS; B) XpOMOCOMa;
0) xJ0poIuIacT; I') 9HJI0IJIa3MaTUYECKasl CETh;
11. Opranouas! — 3710:
a) MOCTOSIHHbIE (DYHKIIMOHAJIbHBIE YaCTH KIICTKHU;
0) BpeMeHHBIC 00pa30BaHUs KIICTKH;
B) BBIPOCTHI KJIETKH;
) 00pa30BaHMs, COCTOSIIUE U3 MHOXKECTBA KIIETOK;
12. IlnazmaTudyeckass MeMOpPaHa COCTOUT U3:
a) IBOMHOTO €101 OEJIKOB U CJI0S JIMIUIOB;
0) IBOMHOTO CJI0SI JIUTIUOB U CJIOSI YTIIEBOOB;
B) IBOMHOTO cJ10s O€JIKOB U YIJIE€BOJIOB;
I') IBOMHOIO CJI0S JIMIIUJI0B U MOJIEKYJ O€JIKOB;
13. K npoxapuoTraM OTHOCATCSH:
a) OakTepuH U BUPYCHI;
0) OakTepuu U OAHOKJIETOYHBIC BOJOPOCIIH;
B) IpoCTeHIIne )KUBOTHBIE U OAKTEPUU;
I') aBTOTpO(HBIE U reTepoTpodHbIe OAKTEPUH;
14. Kakue ¢pyHKIMH BHINOJIHAT YIJIeBOAbI?

a) CTPYKTYPHYIO B) KaTaJIUTUYECKYIO

0) SHEPreTHYECKYIO T') MHOTHE SIBJISTFOTCSI TOPMOHAMH
15. Kakumu cBoiicTBaMu 00/1a1a10T MOJIMCAXAPUABI?
a) XOpOIIIO paCTBOPUMBI B BOJIE, CIa/IKUE Ha BKYC

6) IJI0OXO paCTBOPHUMEI B BOAC, CJIAJKUC HA BKYC

B) TEPSIOT CIIAJIKUI BKYC U CIOCOOHOCTH paCTBOPSATHCS B BOJIE
16. Kakue cBSI3M CTAOMJIM3UPYIOT BTOPUYHYIO CTPYKTYPY 0eIKOB?

a) KOBaJCHTHBIC B) HOHHBIC

0) BOIOpOIHBIE I') TAKUE CBSA3H OTCYTCTBYIOT

17. KakoBs! ¢pynknnu JHK B kiaerke?



a) OJIMH U3 OCHOBHBIX HCTOYHHKOB SHEPTUU

0) MIpUHMMAET HENIOCPEACTBEHHOE Y4acTHUE B CUHTE3€ OEIKOB

B) o0ecrieunBaeT CUHTE3 YIJIEBOOB U JIMIHJIOB B KIETKE

') y4acTBYET B XpaHEHUU U Tepejiaue HacleCTBEHHOU HHpOopMauu
18. MoHOMepaMu HYKJIEHHOBBIX KHUCJIOT SIBJISIIOTCS:

a) a30THCTHIE OCHOBAHUS B) HYKJICOTH]

0) pubo3a nim ne3okcuprbdo3a T') TJIF0K03a
19. HanboJs1iee SHeProéMKUMU SIBJISIIOTCS

a) )KHPBI B) Oenku

0) HyKJIEMHOBbIE KUCIIOTBI ) Boaa
20. K mosiumepaM OTHOCATCSH:

a) Kpaxma, OeJIOK, IEeJUTF0II03a

0) 6€JI0K, TIIMKOTeH, KHUP

B) LIEJUTIOJI032, caxapo3a, Kpaxmail
T') TJIF0K03a, O€JIOK, KU

BAPUAHT 2

BriOepure npaBuIIbHBIN OTBET HA MPEUIOKEHHYIO HHPOPMAIIHIO.
3anummre HoMep U OyKBYy OTBETa.

1.K/1eTKH )KHBOTHBIX OTHOCSIT K IPyINe 3YKAPUOTHBIX, TAK KAK OHU UMEIOT:
a) XJIOPOTLIACTBI

0) rmIa3MaTHYeCKy0 MeMOpaHy

B) 000JIOUKY

T) AP0, OTAENEHHOE OT LIUTOIIIa3Mbl 000JI0UKON

2. CtpoeHne U QyHKIMH IJI1A3MATHYECKOM MeMOpPaHbl 00yCJI0BJICHbI BXOAAIIMMH B €é COCTaB

MOJIEKYJIAMM:
a) TIMKOTeHa M Kpaxmasia B) OCJIKOB | JIUTTHJIOB
6) IHK u AT® T') KJIETYATKH U TITIOKO3BI

3. BHyTpeHHsIsl OMY:KMAKAS CPpela KJIeTKH, IPOHN3aHHAA MeJIbYalllIMMI HUTAMH U
TPYOOUYKaMM, B KOTOPO# PacCIoJIO:KeHbl OPraHOU/bI U PO, - ITO
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a) JIN30COMBI B) annapar [ oybku

0) uurorazmMa T') 9HJI0ITA3MaTUYECKAasl CETh

4. I''1aBHBIM CTPYKTYPHBIM KOMIIOHEHTOM SIIPA SIBJISIIOTCS:

a) XpOMOCOMBI B) MUTOXOHJIPUH

0) pubOCOMBI T') XJIOPOILTACThI

5. OcHoBHas1 GyHKIMSI MUTOXOHPHIi-

a) penymukanusa JJHK B) cunte3 ATD

0) OuocuHTe3 Oeka ') CHHTE3 yIJIEBOJIOB

6. XJ1oponJiacTbl B pacTUTEILHOM KJIeTKe BHINOJHAIOT (YHKIUIO:

a) XpaHeHH U Tepelaud HacleICTBEHHON HH(pOpMaIK JOYEPHUM KIIETKaM;

0) TpaHCTIOpTa OPraHMYECKUX U HEOPTaHMYECKUX BEIIECTB B KIIETKE;

B) OKHCJICHUS] OPraHMYECKUX BEIIECTB 10 HEOPIraHUYECKUX C OCBOOOKIEHUEM YHEPTHH;
') 00pa30BaHUs OPraHMUYECKUX BEIIECTB U3 HEOPIraHUYECKHUX C UCIOJIb30BAHUEM SHEPTHH CBETA,
7. Kaky1o ()yHKIHMIO BBIOJIHSIET B KJIETKe KICeTOYHbINA LEeHTP?

a) MPUHAMAET yJacTHe B KIIETOUHOM JCTICHUN

0) siBNIsIeTCS XpaHUTENEM HacleACTBEHHON HH(pOpMaIIN

B) OTBEYACT 3a OMOCHHTE3 OeliKa

T) SBIISIETCS IIEHTPOM MAaTPUYHOTO cHHTe3a pudbocomuoit PHK

8. Opranona, OTTpaHHYEHHBIH OT IUTOILIA3MbI OHON MeMOpPaHOi, coepKAMIl MHOKECTBO
(epMeHTOB, KOTOpPBIE PACIICIISIIOT CJI10KHbIE OPraHMYeCKHe BeleCTBa 10 NMPOCThIX, MOHOMEPOB,-

a) MUTOXOHPUH B) JTU30COMBI

0) prbocoMbl r) anmnapar ['onbmku

9. Kakue npoueccol NpoucxXoasaT B pudbocomax?

a) OKHCJIEHHUE YTIIEBOJIOB

0) cuHTEe3 MOJIeKy Oenka

B) CUHTE3 JIMIIMJIOB U YIJIEBOIOB

I') OKHCJICHHE HYKJICMHOBBIX KUCIIOT

10. Ha MemOpaHax KaKHX OPraHOM/I0B KJIETKH PacnojaraiTcs pudocomni?

a) PHIOTIA3MAaTHYECKOU CETH B) JIU30COM
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0) XJIOpPOITACTOB r) KomIuiekca ['onbmxu

11. Opranonasl KJeTKH, HMeIIUe 1Be MeMOpPaHbl,- 3TO:
a) JIN30COMBI 1 MUTOXOHPHUH

0) MUTOXOHIPUU U PUOOCOMBI

B) IJIACTHIBI 1 MUTOXOHIPHH

') puOOCOMEBI ¥ BaKyOJIH

12. Ha MeMﬁpaHax rJIaJKO0H SHA0IJIA3MATHYECKOM CE€TH, B OTJIHYIHEC OT lHep0XOBaT0]7], HE

NPOUCXOIUT CHHTeE3a:
a) YIJIEBOJIOB B) JIMTIHIOB
0) 6enkoB I') HyKJICUHOBBIX KHUCJIOT
13. XpomocoMbI IpeaCTABJISIOT COOOIA:
a) Heckoubko motiekyn JIHK, coennnéHHbIX BMecTe
0) monekyny JIHK B coenqunenuu ¢ nunuaamMu
B) Heckonbko TeHoB JIHK
r) monekyny JIHK B coenunenuu c 6enkamu
14.*Kakue (¢pyHKIMH BHINOJIHAIOT JTHIHABI?
a) CTPYKTYPHYIO B) TETJIOM30JIUPYIOLIYIO
0) SHEPreTHYECKYIO ') HESKOTOpBIE SBIISIOTCS TOPMOHAMHU
15. B kakuXx KJ1eTKax coAepKUTCA 00Jb1Ie YIJIeBOAOB?
a) B pACTUTEJIbHBIX 0) B ®KHBOTHBIX
B) OJIMHAKOBOE KOJIMYECTBO B TEX U IPYTHUX KIIETKAX

16. Kak nykuaeoruast IHK coenuHeHsl B 0HY Henb?

a) uepe3 ocTaTok (HochOpPHON KUCIOTHI OJJHOTO HYKJIEOTH A M 3-aTOM JI€30KCUPUOO3BI IPYroro
0) yepes octatok (HochHOpHOI KUCIOTH OJTHOTO HYKJIEOTH A U a30THOE OCHOBAHUE APYTOTO

B) uepe3 ocTtaTku (HochOpHOM KHCIOTH COCETHUX HYKIICOTH/IOB

T) yepe3 Je30KCHPUO03bl COCETHUX HYKJICOTHIOB

17. I3 aMUHOKHUCJIOTHBIX OCTATKOB MOCTPOEHbI MOJIEKYJIbI:

a) YIJIeBOJIOB B) JIUITHIOB

0) OenkoB T') BOABI
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18. Cocras /IHK u PHK otiim4aercs conep:kaHueM:
a) caxapa

0) a30THCTBHIX OCHOBAHHM

B) caxapa U a30THCThIX OCHOBAHUU

19. Ina JHK xapakTepHbI cjieayl0liye a30TUCThIEe OCHOBAHMSL:
a) aJIcHUH, TyaHUH, HUTO3MH, YPaLlUI

0) aJleHUH, HIUTO3UH, THMUH, YpaLli

B) aJICHUH, TYaHUH, IUTO3UH, TUMUH

20. MoHoMepoOM KpaxMaJjia U INIMKOTeHAa SIBJISeTCS:
a) caxaposa B) pubo3a

0) riroko3a T) 1e30Kcuprbdo3a

Kpurepuu ouneHox:

“5” (otnmuHO) — 19-20 npaBUIBHBIX OTBETOB

“4” (xopomio) — 15- 18 npaBUIBHBIX OTBETOB

“3” (ymosierBoputeiabHO) — 10-14 mpaBHIIEHBIX OTBETOB

“2” (HeyOBIIETBOPUTENHHO) — 9 U MEHee MPaBUIIbHBIX OTBETOB

3aoanusa 014 KOHMPOIBLHOU PadOM b
HaunmenoBanmue pasnena 4 «IKOJ0TUsD)

Tema 4.1. Ikosnornyeckue GakTopbl U CPeAbl KUZHH.

TecrupoBanue
Bpems BbInosiHeHus 3a1aHus 45 MUH
Bapmuanr 1

Yacrs 1(A)
Bbi0epuTe oanH NpaBUIbHBIN OTBET.
Al. K abuotnyeckum GpakTopam OKpYysKAlIIel cpelbl OTHOCAT:
A) penbed, KIMMaT, TEMIIEPATYpPY, CBET, BIAKHOCTb, COTIEHOCTh BOIBI
b) pacturenbHbIit onaj, MUHEpAJIbHBIN COCTaB MOYBBI, BIAKHOCTD
B) conenocth BOABI, OTMEPILINE YACTH BOJHBIX PACTEHUN U OCTAHKU KUBOTHBIX, CBET
I') razoBelii cocTaB atMocepsl, 3arpsiI3HEHUE TOYBbI, BO3LyXa U BOJIbI IPOMBIIIICHHBIMH OTXO0JIaMH
A2. Tun MeXKBHAOBBIX OTHOLICHHI, IPH KOTOPOM 002 OPraHM3Ma MoJIy4YalT B3aHMHYIO N0JIb3Y

A) XHIITHUYECTBO B) cum6no3
b) konkypeHuus I') mapazutuzm
A3. IIpou3BoauTe/ M OPraHNYeCKUX BelleCTB B IKOCUCTEME
A) IpOTyIICHTHI B) penytienTo

b) koHCyMeHTBI I') ’xuBOTHBIE
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A4. O00s10uKa 3eMiIH, 32CeJIEHHAS )KUBBIMUA OPTraHU3MaMHU, HA3bIBAETCH:
a) ruapocdepoit 0) murocdepoit B) atmocdepoir ) buocepoit
AS. Yuenue o 6mocdepe ObL10 CO31aHO:

a) K.b. Jlamapkom 6) B.U. Bepnaackum  B) 3. 3r0occom r) 2. Jlepya
A6. YTO0 U3 nepevyuciIeHHOro siBJsieTcsi 0UoreoneHo3om?

A) nyxa nocie g0

B) manenbkuit npyn

b) xamuist pocbl

I') akBapuy™m ¢ BOAOPOCIISIMH Ha KOCMUYECKOM KOopaolJie

A7. K xocHomMy BeniecTBy 0noc(epbl OTHOCSTCS:

A) HeTb, KAMEHHBIHN YTOJIb, YTOJIb, U3BECTHSIK

b) Bona, mousa

B) rpanwut, 6azanbt

I') pacrenus, )kMBOTHBIE, OAKTEPUHU, TPUObI

AS8. OrpannvuBaommii GakTop I pacCpPOCTPAHEHUsSI OPraHNU3MOB B TYH/Jpe
A) HU3Kas BIAXKHOCTh B) Huskas remneparypa Bo3ayxa
b) 3a60:1094€HHOCTD TTOYBBI I') HemocTaToOK MuIIH

A9. IIpaBWJIBLHO COCTABJIEHHAS I€TPUTHAS MUIEBAs LeMNb:

A) scTped— Ap031— 10K ACBOMYESPBb—JIMCTOBOHOMIA

b) nucToBoii onag— 10 aeBoOMUEPBb— APO31—>SICTPEO

B) sctpeb6— ckBopenn—nayK—00KbsI KOPOBKA—> TIS—> JTUCThS

I') mucThSI—TII1— 00KbIKOPOBKA—TTAYK— CKBOPEI—SICTPEO

A10. CoBOKYNIHOCTB BCeX ’KUBBIX Opranu3zmoB Ouocdepsi B. . Bepuaackuii npeaioxu Ha3BaTh

A) )XU3HbBIO B) xuBBIM BelecTBOM
b) buomaccoit I') npaBuIbHOTO OTBETA HET
Yactp 2(B)

B 3apanusix B1-B2 BbiGepuTe 3 BepHBIX 0TBETA M3 IECTH.

B1. K aHTpOnoOreHHsIM 3KO0JI0rH4ecKUM (aKTOPaM OTHOCHAT:
A) BHECEHHE OpraHUYeCKUX yJ0OpEHU B TOYBY

b) ymenbiieHre B BoJOEMaX ¢ YBEIMUYEHHEM TTTyOHHbI

B) Brimangenue ocaakon

I') npekpartiieHre ByTKaHUUECKOH JesITeIbHOCTH

J1) mpopexrBaHKE CaXKEHIIEB COCHBI

E) oOMmernenue pex B pe3ynbTaTe BEIpYyOKH JIECOB

B2. B ecTecTBeHHOM YKOCHCTEME:

A) pazHOOOpa3HbIif BUIOBOW COCTaB

b) obutaetr HEOONBIIIOE YKCIIO BUIOB

B) He3aMKHYTBIN KpyroBOPOT BELLIECTB

I') 3aMKHYTBI KPYTOBOPOT BEIIECTB

J1) pa3BeTBIEHHBIE [IEH MUTAHUS

E) cpenu KOHCYMEHTOB Npeo01ajatoT XUIHUKH

B3. YcTaHoBHTE COOTBETCTBHE MEKAY KOMIIOHEHTAMHU CpPpE€Abl 1 9KOCUCTEMaMM:

KommnoHeHTBI cpeabl IKOCHCTEMBI
A) KpyroBOpOT BELIECTB HE3AMKHYTHII 1) arpouenos
bB) kpyroBopoT BemecTB 3aMKHYTHIN

B) nenu nuranus KopoTkue 2) OMOTeOIIeHO3

I') menn mutanus ATMHHBIE
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J1) mpeobiiasanue MOHOKYJIBTYP

Yacrb 3(C)
Jlaiume pazeepuymutit omeem.
C1. B 4yém npuuriHa MacCOBBIX MUTPALIMI YKUBOTHBIX
Bapuanr 2
Yacrts 1(A)
Buvibepume 00un npagunvuwiii omeem.
Al. K OuoTnyeckuM (pakTopam OKpyKarliueil cpeabl OTHOCHAT:
A) pacTUTENbHBIN Onaja, MUHEPAJIbHBINA COCTAB MTOYBbI, BIIAYXHOCTh
B) coneHocTh BO/BI, OTMEPIIINE YACTH BOJHBIX PACTEHUHN M OCTAHKHU >KUBOTHBIX, CBET
B) rubens pactenuii 1 KUBOTHBIX OT WH(EKINI, BEI3BAHHBIX MUKPOOPTaHU3MaMH
I') razoBblii coctaB armocdepbl, 3arpsA3HEHHE MOYBbI, BO3AyXa U BOJABI MPOMBIILICHHBIMH
0TX0J1aMU
A2. IKojornyecKre (pakTopbl BO31EHCTBYIOT HA 'KMBbIE OPraHNU3MbI:
A) OZTHOBpEMEHHO U COBMECTHO JIPYT C IPYrOM
b) onHOBpeMeHHO U U30JIMPOBAHHO APYT OT Apyra
B) coBmecTHO ApyT € IpyroM, HO B OIPEEIEHHON MOCIE10BaTEIbHOCTH
I') u3onupoBaHHO APYT OT Apyra U B ONpeAeTIeHHON MOCIeA0BaTeIbHOCTH
A3. U3 nepevncjieHHbIX 0M0J10TMYeCKHUX SIBJIEHUH IOMYHBIM OMOPUTMAM NOAYMHSIOTCS:
A) U3MeHEeHHe CKIIOHHOCTU K KPOBOTEUEHUSIM Y OMIEPUPOBAHHBIX OOJIBHBIX
b) oTkpbIBaHuE U 3aKpbIBaHUE PAKOBUH Y MOPCKUX MOJIJTIOCKOB
B) usmenenue TemnepaTypsl Tesa 4eloBeKa
I') murparust 10coceBbIX pbIO Ha HEPECT B PEKU
A4. B nomyasinum, cocTosimeil M3 NMOCTOSIHHO Pa3MHOKAIOIIMXCS 0C00eil, YMCIeHHOCTh Oyner
YBeJIMYUBATHLCA MPU CJIeylouleid BO3pacTHOM CTPYKType:
A) 01IMHAaKOBOE COOTHOILIEHHE MIIAJIIINX, CPEHUX U CTApIIUX BO3PACTHBIX TPYIII
b) Miaamx Bo3pacTHBIX FPYII MEHBILIE, YEM CPETHUX U CTAPILIMX
B) cpennux Bo3pacTHBIX TPy OOJIBIIE, YeM MIIAJIIIAX U CTAPIINAX
I') Myagimx BO3pacTHBIX TPy OOJIBIIIE, YEM CPETHUX M CTAPIINX
AS. IIpumMepoM OMOTHYECKUX MEKIONMYJISIMHOHHBIX B3AaMMOOTHOIICHH I ABYX BH/AOB 110 THITY
KOHKYPEHIUH fABJISIETCSI COBMECTHOE CyllleCTBOBaHUeE:
A) BOPOHBI 1 CHHHUIIBI
B) xanaznckoil u eBpornelickoil HOpoK
b) 6epessl u rpuda-TpyTOBUKA
I') yenoBeka 1 yeaOBEUECKOMN acKapu bl
A6. IIpumMepoM OMOTHYECKUX MEKIONMYJISIHOHHBIX B3AaMMOOTHOIICHHU I ABYX BHAOB 110 THITY
MYTYaJIu3Ma fABJISIeTCSl COBMECTHOE CyllleCTBOBaHUe:
A) aKTUHHMH U paKa-OTIIeIIbHUKA
B) xopoBbI 1 yepBsI-cocalbIIUKa
B) KryTUKOBBIX MPOCTEUIINX U TEPMHUTOB
I') KOIBITHBIX MJIEKOTIUTAIOIINX (B CAaBaHHAX )
A7. Y10 U3 nepevrcIeHHOr0 ABJISETCS IKOCHCTEMOi, HO He sIBJIsAeTCs OMOreoeHo30M?
A) INPOKOJIUCTBEHHBIH JieC
b) neHp B IIMPOKOJIUCTBEHHOM JIECY
B) nonsina B IMPOKOIUCTBEHHOM JIECY
I') nyr psaoM ¢ MHUPOKOIUCTBEHHBIM JIECOM
AS8. [lepBUYHBIM KOHCYMEHTOM B HEKOTOPOH IKOCHCTEME ABJISIETCS:
A) cokon b) nucuua B) onensn I') yx
A9. IIpaBWJIbHO cOCTABJIEHHAS] NACTOMIIHAS MUILEBAS LeNb:
A) MTHCTBI—TIA—00KbIKOPOBKa—TIAyK— CKBOPEI—SICTPEO
b) sacTpe6—ckBopenn—nayKk—00Kbsi KOPOBKA—> TIISI—> JTUCThS
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B) mucToBoii onag— 10k 1eBoHYepBb— IPO3T—>ACTPEO

I') sictpe6— apo31— 10K ACBOWYEPBh—JINCTOBOMOTIA/T
A10. ITIpaBUJIBLHO COCTABJIEHHAS] BTOPUYHAS IKOJOTHYeCKasl CYKIeCCHSs:

A) moxapuIe—JIMIIARHIKA 1 BOJOPOCIU—TPABBI U KyCTaAPHUKU—EITbHIUK—>0CPE3HSIK
—yOpaBa

B) ckanpl—nunaiHuKY U BOAOPOCIN—MXHU U MANIOPOTHUKU—TPABbI U KYCTApHUKH—
Oepe3HIK— CMEIIaHHbIIeC— eIbHUK

B) BeIpyOKa—TpaBbl ¥ KyCTAPHUKU—OCPE3HIK—>CMEIIaHHBIINIIeC— EITIbHUK

I') mycromb—MXH1 U NanOpOTHUKU—TPaBbl U KyCTapHUKU—CMELIaHHbIHIeCc—0epe3HsIK
—ayOpaBa
Yacrb 2(B)

B 3a0anuax BI1-B2 evioepume 3 6epnuvix omeema u3 npueeoeHHulXx.
B1. MecToM 1Ji1 NepBUYHOM CYKIECCHHM MOTYT CJIYKHTh:

A) necHas BeIpyOKa

b) oOHaxx€HHas ropHas mopoaa

B) necuansbie 1roHbI

I') 3aGporeHHbIe CENbCKOX035ICTBEHHBIE YTOIMS

J1) BBITOpEBILIKE YYACTKU

E) Ob1BIICE JTOXKE JIETHUKA
B2. KoncymeHTOM Jieca SIBJSIeTCSI BOJIK:

A) mOTpeOIsIeT CONIHEYHYIO SHEPTHUIO

B) perynupyeT 4uCICeHHOCTh MBIIICBUIHBIX TPHI3YHOB

B) BeImONIHSAET pob peylieHTa

I') moemaeT pacTUTEIILHOSAHBIX JKUBOTHBIX

J1) sIBNIsIeTCS XUITHUKOM
B3. YkaxkuTe cOOTBETCTBHE MEKIY MAPAMM KUBOTHBIX M THIIOM X B3aMMOOTHOIIEHUIA:

Tapwi scusommbix Tunwi 83aumoomuouieHull
A) ocTpulia — yenoBeK 1) XMIIHUK — )KepTBa
b) Bonk — 3as11 2) mapa3uT — X035IuH

B) coBa — mbIib
I') runpa — nadpuus
J1) ObIumii 1IeTIeHb — KOTIBITHOE JKUBOTHOE
Yacts 3(C)
Jlaitme pazeepruymutit omeem.

C1. B 1859 rony Ha ogHo#t u3 Gepm ABcTpanuu BeITycTHIN 12 map kpoiukos. Yepes 40 et

YUCJIICHHOCTh WX JOCTHTJAa HECKOJIBKHX COT MIUIMOHOB ocoOei. Kpommku cramm OemnctBuem
ABctpamuu. YemM MOXKHO OOBSICHUTH MaccoBOe pa3MHOXKeHHe KponukoB? Kak cHmwm ux

YUCJIEHHOCTH?

Kputepun onenok:

“5” (oruaHO) — 21-25 MpaBUIIBHBIX OTBETOB

“4” (xoporio) — 16-20 mpaBUIBHBIX OTBETOB

“3” (ymoBiieTBOpUTEIHHO) — 13-15 IpaBHIIEHBIX OTBETOB

“2” (HeyIOBIETBOPUTEIHHO) — 12 U MEeHee MPaBUWIbHBIX OTBETOB
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Hpaxmuuecxue 3aHamue

Ilpakmuueckaa 3anamue Nel
«"Bupycuwvie u bakmepuanvhsie 3aoo1esanusn. Oougue nPUHYUNBL UCNOIb308AHUA J1EKAPCHBEHHBIX
eeuecme. Ocobennocmu nPpUMeHeHus AaHMUOUOMUKOE"" .
Teopemuueckas uwacmo

Ha npoTspbkeHuH >KM3HU BCE MBI HEOJHOKPATHO CTAJIKMBAEMCS C Pa3IMYHBIMU 3a00JICBAHUSMHU.
st Toro, 4toObl UX 3(PGEKTUBHO JIEYUTh, HEOOXOIUMO pa3o0paThCs B TOM, Kakas MH(MEKIUs cTana
NPUYMHON: BHUpycHas i OakTepuanbHas. C TOYHOCTBIO 3TO OIPENECIUTh CIIOCOOEH TOJIBKO Bpad,
OCHOBBIBASICh Ha aHAJIM3aX M KIMHUYECKUX HUCCIENOBaHUsIX. M Bce ke CylecTBYIOT OINpeNeeHHbIE
NPU3HAKK W OTIMYUS BUPYCHOH OT OakTepHaJbHOW HWHGEKIUH, MO KOTOPHIM MOXHO CHAeJaTh
Mpe/IBApUTENIbHBIN BBIBOJ O Xxapaktepe 3a0oneBanus. OJIHAKO CaMOJMArHOCTUKAa HE 3aMEHUT
KOHCYJIbTAIMIO M UCCIICOBAHMS Y Bpadya-nipodeccroHara.

Bupyc — 3710 HewierouHas gopma KHU3HH, KOTOpash pacHpocTpaHseT MH(EKIUI0 Ha KIETKU
KHMBBIX OPTaHU3MOB, BKIItoYast Oakrepun. TepMUH BO3SHHK OT JJATUHCKOTO CJIOBA Virus, 0003HAYa0MIEero
«any. [IporcxoxaeHue BUPYCOB SBJSIETCS OJHOM M3 HEPACKPBITHIX TaiH Omonoruu. Yucio moapoOHO
U3Y4YEHHBIX BUPYCOB JOXOJUT A0 MATU ThICSY, OJHAKO CUUTAETCS, YTO HX PpPEaTbHOE KOJINYECTBO
mpeBbilIaeT MUUTHOH. Bupyc npencrasmnsiet u3 ceds monekyny JIHK mnu PHK 3amumiennyto 6enkoBoi
000JIOUKOW — KallCHJIOM, B HEKOTOPBIX CIy4dasX — JHMIHIHON 000104Kkoil. Hecmorpss Ha Hammuue
F€HETUYECKOTO Marepuaia, BHE JKMBOW KIETKM BHUPYChl pa3MHOXKaTbCsi He MoryT. UMx pasmep
COCTABIIIET MEHBIIIE OJHOM COTOM 4YacTW CpefHEed OaKTepuH, MOITOMY HX TaK CIOXKHO HCCIIEeIOBATh.
Hayka, koTtopas 3aHMUMaeTcst U3y4€HUEM BUPYCOB, HAa3bIBAETCS BUPYCOJIOTHEH.

Camas pacnpocTpaHeHHas Kiaccu(uKalus BUIOB BUPYCa 3aBHCHT OT THUIIA TE€HETHUYECKOTO
Martepuana, To ectb BbiaensaoT Bupycsl JHK-comepxamme n PHK-comepxkamme. bonbmias ugacte
BHUPYCOB OTHOCUTCSI KO BTOpoMy Kiaccy. CylecTBYIOT U BUPYCHI-UCKIIIOUEHHUS, COJeprKalire o0a TUma
HYKJIEMHOBOM KHCHOTHL. [pyroil crnoco6 knaccupukanumu, kotopsiit B 1971 roay mpemnoxun J[psun
bantumop, paccmaTpuBaeT TakKe KOJMYECTBO LIEMIOYEK HYKJIEMHOBOM KHUCIOTHI (OJHA WM JIBE) U
croco0 ee BOCIIPOU3BEICHH (CHUHTE3 B si/ipe, Ha pubocoMax WM B LIUTOIIa3Me).

[lepeHoC BHpPYCOB MOXKET OCYIIECTBIATHCA PA3NUYHBIMU IYTSAMU: OT OJHOIO OpraHu3Ma
IpYroMy IpH HENOCPEACTBEHHOM KOHTAKTE, IPU KOHTAKTE C €CTECTBEHHBIMM BBIACICHUSAMHU HIIU
BO3JyIIHO-KANeNbHbIM IyTeM. HekoTopble BUPYChI MOTYT TOpa3uTh ULIMPOKUN KPYr KUBBIX
OpPraHM3MOB, JIpyrM€ — TOJIBKO OIPENEICHHbI BHI. BuHpychl 4enoBeka MEpPEHOCAT OTPOMHOE
MHO>KE€CTBO MH(EKIui, HauMHas OT JOBOJBHO 0€300MIHOM MpOCTyIbl U 3aKaHUMBasg TaKUMU
3a0o0seBaHusIMH, Kak OemencTBo u CITHU/I.

Bonbimioii BKkaa B u3y4eHHE BUPYCOB BHEC OT€UECTBEHHBIN MUKpoouosor Jmutpuit Mocudosuu

WBanosckuii. B 1892 romy oH OOHapyXus, 4TO HMMEHHO HEKJIeTOYHass (opma KHU3HH SBISETCA
MIPUYMHON MO3anyHOW Oose3Hu Tabaka, U CTall IEPBOOTKPHIBATEIIEM BUPYCOB.
Bupycvr - mukpockonuueckue napasumul, KOmMopvle He UMEOmM Cc60ell KIemKu, HO CHOCOOHb
8CMpausamspcsi 8 KIemKu XO3AUHA — pPACMeHUs, MHCUBOMHO20, Uenogeka u oadce OaKkmepuu.
Pasmnoosrcamoca supycer cnocobnvl monvko eHympu kiemku xosauna. Ilonaoas myoa, onu Hauunaiom
AKMUBHO B0CHPOU3BOOUMBCS, UCHONb3YS 8 Kauyecmee CMpoumenbH020 MAmepuand Kiemky «00HOpay.
Bupyc mooicno pazensioemv moavko 6 oueHb MOwHwlU Mukpockon. K eupycuvim un@ekyuoHHbIM
sabonesanusim omuocamces OPBU, OP3, I'PUIIII, xkpacuyxa, xope, ¢apuneum u m.0. Omauuue
BUPYCHOU UHGeKYUU om 6aKmepualbHol uHo20a MmpyoOHO HAMU, NOCKOJILKY CUMAIMOMbL 3a001e8aHUll,
8bI36AHHBIX UMU, DBLIBAION OYEHb CXOIHCU.

Bakrtepun — 3T0 OAHOKJIETOYHBIE OpraHu3Mbl. OHM HMeEOT (GOopMy NaloyeK, IIAPHKOB,
cnupasieir. Hekotopeie BuAbl 00pa3ylOT CKOIUICHHS TI0 HECKOJIBKY ThICSY KJIETOK. JlnuHa
nanoykoBuAHBIX Oakrepwii coctaBisier 0,002—0,003 mm. ITosTOMy nmaxe mpu MOMOIIM MHUKPOCKOIIA
OTJeNbHbIE OAaKTepUH YBUAETH OueHb TpyAHO. OAHAKO UX JIETKO 3aMETHTh HEBOOPYKEHHBIM TIJIa30M,
KOTJla OHU DPa3BHBAIOTCA B OOJBIIOM KOJUYECTBE M 00pa3yloT KOJOHUH. B 1maboparopusx KOJIOHHUH
OaxkTepuil BHIPALIUBAIOT HA CHEIHAIBHBIX Cpellax, CoAepKalluX He0OXOoAUMbIE TUTATEIbHbIE BEIIECTRA.
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B otnuune ot BUpYCOB, OHM CIOCOOHBI Pa3MHOXKATbCS HA PA3IUYHBIX MCKYCCTBEHHBIX MUTATEIbHBIX
cpeAax, 4To WUrpaeT 3HAYUMYIO pOJb IMpPH TOCTaHOBKE auarHo3a. [lis OakrepuanbHOM MH(EKIHH
XapaKTepHbl TaK Ha3bIBa€MbIE «BOPOTa» — IIyTh, YepPE3 KOTOPHIH OHa momajgaer B opraHusM. Kak u B
cllyyae C BHpYCaMH, 3IECh TaKKe MPHUCYTCTBYET MHOXECTBO CIIOCOOOB mepenaud HHpeKuuu:
KOHTAKTHBIHM, alMMEHTapHbIN (Yepe3 poT) WM BO3AYIIHO-KaNelbHbIH, (ekanbHo-opaibHbli. bakTepun
MOTYT MOTAAaTh B OPTaHU3M Yepe3 CIU3UCThIE 000JI0UYKH, C YKYCOM HACEKOMBIX WJIM XKUBOTHBIX. [lomas
B OpPraHu3M YeJOBEKa, OHM HAUYMHAIOT aKTHUBHO PA3MHOXKATbCA, YTO U OyJET CUMTAThCA HayalloM
OakrepuanbHOi MHPeKkMu. KinHndeckne mposBICHUs 3TOr0 Helyra pa3BHBAIOTCS B 3aBHCHMOCTH OT
JIOKAJIM3alM MUKPOOPTaHU3Ma.

AHTHOMOTHKH — 3TO JIEKapCTBEHHBIE TpenapaThl, o0yafaronue OnoIOrHIecKO aKTUBHOCTBIO
[0 OTHOIICHUIO K OMPEIECIICHHBIM TPYyIIaM MHKPOOpraHu3MoB. OCHOBHBIE CBOICTBA aHTUOMOTUKOB -
3TO BBICOKas OWOJOTHMYECKass AaKTUBHOCTh IO OTHOIICHWIO K YYBCTBUTEIBHBIM OpraHH3MaM U
n30UpaTenbHOCTh JACHCTBUS, TO €CTh JOKEH padoTaTh MPUHIIUI «BOJIIEOHON MyTu»: YOUTH KUBOE B

KHBOM, HE Bpes KHBOMY.
[To MexaHM3My CBOETO JEHCTBUS aHTHOAKTEpHAJIbHBIC INpenapaThl AETSATCS Ha JBe OOoJbIIne
IpyNIbL: AQHTUOMOTHKH  OaKTepUIMTHOTO  JEHCTBUSA M AHTUOMOTHKH, oOnanaroiue

OaKkTepuoCTaTUYECKUM JeiicTBueM. bakTepuniuaHpie yOUBAaIOT MHKPOO, a OaKTepuocTaTHyecKue
HApYMIAIOT UK €r0 Pa3BUTHs, MPEMATCTBYs JalbHEHIIEMYy pasMHOXKEHHI0O MHUKpobOa. [lostomy Tak
BaYKHO MPABUJILHO MOAOUPATh aHTHOAKTEPUAIBHYIO TEPANUIO B 3aBUCHMOCTH OT KOHKPETHOM CUTYalluu
" cienarb 3TO MOYXKET TOJIBKO Bpadu.

beiTyeT MHEHHME, YTO aHTUOMOTMKM MOTYT OBICTPO BBUICUHUTH JIOOYIO MHPOCTYdy, Jr0boe
pecniupaTopHoe 3a00JieBaHUE, HO 3TO B KOpPHE HEBEPHO. AHTHUOMOTHUKHM BOOOIINE HE Jie4aT BUPYCHBIC
3a005IeBaHUs U HE YCTPAHSIIOT CUMOTOMBI MPOcTyabl. OHM paboTal0T TONBKO MPOTHB OaKTEPHUATBHBIX
nHpeKnuid. A IpUpo Ty HHPEKIIUHA MOXKET OMPEICTUTh TOJIBKO Bpad, MOCKOJIBKY YaCTO Ha4ajao TCUCHUS
BHUPYCHO 1 OaKkTepHaTbHON UHDEKITH MTOXO0XKH.

2. Ilpakxmuueckas wacmo

CamocmosamenvHo u3yuums ¢ NOMOWbI0 UHMEPHEM-pecypco8 uHgopmayuto npo 3 niobvie UpycHovle
ungexyuu u 3 aobvie baxkmepuanvhvle ungexyuu. Ha ocnosanuu s3moeo mamepuana 3anoJHUMb

maoauyy.
HazBanne ITytn CHUMIITOMBI MeTto/1bl eUeHUS [Ipodmnaktuka
3a00J1eBaHus nepeaayn

Ecnu 3abonesanue
8UPYCHOE nuwem —
NPOMUBOBUPYCHAS
mepanusi

Ecnu 3abonesanue
baxmepuanvHoe —
JleveHue

AHMUUOUOMUKAMU

BriBoa: caenaiite 3akiitoueHNe O pa3InYUsAX BUPYCHBIX U OaKTepUanbHBIX HH(EKITHA.

IIpakTueckoe 3ansiTue Ne 5

Tema: Pemenue 3aga4 Ha onpeaeJeHHe THIIAa MYTallMM IIpH  INepenave
HACJIe/ICTBEHHBIX IPU3HAKOB, COCTABJICHHE TeHOTHIIHYECKUX CXeM CKpelluBaHUsI

enu 3anaTus:
36



Oﬁpa30BaTeJIbHaﬂ: Pa3BuBaTh 3HaHUA O 3aKOHOMCPHOCTAX HACJICAOBAaHUA ITPU3HAKOB,
IIOATBCPAUTDH CTaTUCTHYECKUH XapaKkTep ABJICHUA PACIICIUICHUA MIPU3HAKOB, BO3SMOXXHOCTD
MaTEMaTUYCCKOI'O pacuc€Ta BApHAaHTOB 110 'CHOTUITY K (beHOTI/IHy;

Iloka3ath HGO6XOI[I/IMOCTL TCHETHYCCKHMX 3HAHUU IJId IIPOTrHO3HUPOBAHUS TOABJICHUS
HaCJICACTBCHHBIX Oone3Hen Y 4CJIOBECKA U UX paHHeﬁ JUAardHOCTHUKH,

3aerHI/ITL IMPOYHOCTDH 3HAHUM TeHETHYECKNX 3aKOHOB B mpaBuji, TCPMHUHOB U HOHSITI/II?I, nux
yCJIOBHOE 0003HAUEHHE.

Pa3zBuBalomas: pa3Butue yMeHus: GUKCUPOBATH PE3YJIbTAThI IPOJICITAHHON paboTHI,
BBIJICJISITH TJIABHOE

BocnurartesnbHasi: popMUpOBaHUE OCO3HAHMS MPAKTUYECKOTO 3HAYCHUS
npruoOpeTaeMbIX YMEHHM TS JanbHeel npodeccuoHanbHON

JESITENbHOCTH

®opma opranu3anuu padboTbl: MUKPOTPYMIIHI IO 2 YeToBeKa (MHAUBHUIYAILHO)
OO0opynoBaHMe: MHCTPYKTUBHAS KAPTOUKA, YIEOHUK

Teopernveckast 4YacThb
I'en — 310 yyactok mostekyinsl JIHK, conmepskanuii nHGOpManuio o MepBUIHON CTPYKTYPE OJTHOTO OeITKa.
AJL1eJIbHBIE TeHbI — 3TO 11apa T'€HOB, ONPEAEISAIOIINX AJIbTEPHATUBHBIE IPU3HAKA OpraHU3Ma.
AJIbTepHATHBHBIE PU3HAKHU — 3TO B3aUMOUCKIIIOYAIOIINE, KOHTPACTHBIE PU3HAKY.
I'omo3urora — KieTka UM OpraHu3M, COAEprKallie OJUHAKOBbIE aJJIeNId OAHOTO U TOTO ke reHa (AA
WJIH aa).
I'eTepo3urora — KjeTka Wi OpraHu3M, COIEpKallUe pa3HbIe alUIENH OJHOTO U TOrO ke reHa (Aa).
I'eHoTHIT — COBOKYITHOCTH BCEX F'€HOB OPraHU3MaA.
®eHOoTHII — COBOKYITHOCTb ITPU3HAKOB OpraHu3Ma, GOpMUPYIOLIUXCS IPH B3aUMOJICHCTBUU
TEHOTHIIA C OKPYKAIOLIEH Cpeoi.
I'mOpunonornyeckuii MeTo — M3yyeHUE MPU3HAKOB POJUTENBCKUX POPM,
IPOSIBIIAIOIINXCS
B PsIly IOKOJIEHUH Y ITOTOMCTBA, [TOJIyY€HHOI0 yTEéM rHOpuAn3auy (CKpEeIuBaHus).
MoHoruopuiHoe CKpeluBaHue — 3TO CKpeluBaHue GopM, OTIIMIAOIIUXCS

APYyr OT Apyra 1o OJHOU nape U3y4aeMbIX KOHTPACTHBIX (QJIbTE€PHATUBHBIX ) IPU3HAKOB,
KOTOpBIC IIEPEHAIOTCS IO HACIICICTBY.

JlurudpuaHoe cKpeluBaHue — 3TO CKpelBaHue GopM, OTIIMYAIOIIUXCA IPYT OT Apyra 1o
JIBYM ITapaM M3y4aeMbIX alIbTEpHATUBHBIX IIPU3HAKOB.

I'eneasiormueckuii MeToO — METO/] aHAJTU3A POIOCIOBHBIX

TexHUKa pemieHuda 3aga4

AJaroputm CuMmBo/MKa
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Kpartkas 3anuch ycnoBuii 3a1aun. Beenenue
OYKBEHHBIX 0003HAUYEHUI1 T€HOB, O0BIYHO A
u B. Onpeznenenue Trumna Hacie10BaHUS
(IOMMHAHTHOCTb, PELIECCUBHOCTB ), €CIIN 3TO
HE yKa3aHo.

3anuce (beHOTI/IHOB 1 CXEMbI
CKpCIIUMBaHUA CJIOBAMMU.

Onpenenenue GEHOTUIIOB B
COOTBETCTBUHU C YCIIOBUSAMU. 3allKCh
Te€HOTHUIIOB CUMBOJIaM I'€HOB I10]{
denoTunamu.

Ornpenenenne ramer. BoissicHeHHE UX Yucia 1
HaXOISIIMXCA B HHUX TE€HOB HAa OCHOBE
YCTaHOBJIEHHBIX '€HOTHUIIOB.

5. Cocrasnenue pemerku [lennera.

AHanu3  pemeTkd  COrJIacHO
IIOCTaBJIEHHBIM BOIIPOCAM.

7. KpaTKaH 3aI1MCh OTBETOB

P — nepenra — poaurenu. Ponurensckue
OpraHU3MBbl, B3ThIC U1l CKPELIUBaHUS,
OTJIMYAIOIIKECS HACIIEACTBEHHBIMU
3aJJaTKaMHU.

F — dumuc — netu. ['ubpugaoe
MMOTOMCTBO.

F1—rubpunst | mokonenwus, F—
rubpuabl || mokoneHus.

4. G-rametsi A a ....

A, B — TOMHHaHTHbIE T€HbBI, OTBEUYAIOIINE 32
JIOMUHAHTHBIC MPU3HAKU (HATIPUMED, KENTYIO
OKPACKY U TJIaJIKYI0 TIOBEPXHOCTh CEMSH
ropoxa).

a, B — PELECCUBHBIE I'€HbI, OTBEYAIOLINE 3a
pa3BUTHE PELIECCUBHBIX MPU3HAKOB
(Hanpumep, 3eIEHON OKPACKH CEMSH ropoxa U
MOPUIMHUCTON OBEPXHOCTH CEMSH FOpPOXa).

A, a — aleNnbHbIe TeHbI, OTPEACIISIONINe
KOHKPETHBIN PU3HAK.

AA, BB — noMUHaHTHBIC TOMO3HTOTHI,
aa, BB — PEIIECCUBHBIE TOMO3UTOTHI.

9. X — 3HaK ckpelMBaHus.

Q - cHMBOJI, 0003HAYAIOTIH T
KEHCKHH 0T 0COOH.

& - cuMBOJI, 0603HAYAIOIINI
MY’KCKOH TI0J1 0cOOU

Odopmiienue 3a1a4 10 reHeTHKE.
1. Ha nepBom (ciieBa) MecTe IMIIETCS XKEHCKas (MaTepuHCKast) 0co0b, Ha BTOPOM (CIpaBa)

MUILIETCS] MY>KCKasi (OTIIOBCKas) 0COOb.

2. AmrensHble TeHbl amryTest psgom (AABB).

3.TIpwu 3amucy reHOTUIA OYKBBI UIITYTCs B aidaBuTHOM mopsiike (aaBB, a ne BBaa).

4. Tloa TeHOTHITOM TIHIITYT (DEHOTHIT.

5. MeHOTHIIBI U TAMETHI MUIITYTCS CTPOTO MO COOTBETCTBYIOIINM T'€HOTHIIOM.
6. 3anmceIBaeTCsS X0/ peleHus ¢ 00bACHEHUAMH. MOKHO 0pOpMIIATh B peinéTke [lennera.

7. 3anuceIBaeTCa OTBET
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MWHHUCTEPCTBO CEJbCKOI'O XO3SMCTBA POCCUMCKOMN ®EJIEPALIIA
denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEXKICHHE
BBICILIET0 00pa30BaHuUs
«APKTUYECKHUM I'OCYJAPCTBEHHBIN ATPOTEXHOJIOT'MYECKHIA YHUBEPCUTET»
(®I'bOY BO Apkruueckuit TATY)

Konnemx TexHonorui v ynpasjieHUs
HaMMCHOBAHUEC CTPYKTYPHOT'O IMOAPA3ACICHUS

Kommiekr
KOHTPOJIbHO-U3MEPUTEIbHbIX MATEPHAJIOB
JJIS TEKYLIEro KOHTPOJIst

OVIIL.08 Buomorus
43.02.15 TToBapckoe ¥ KOHAUTEPCKOE AEIIO

Sxyrck — 2024 1.
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3ansarue 1.2 CTpyKTYpHO-PYHKIIMOHAIbHASI OPraHU3ALMsI KIEeTOK

Texkcr 3apanud:

1.Ctpoenue u 3Hauenne ATD?

2.DHepretuyueckuil 0OMeH (KaTaboym3M, TUCCUMILIALINS) ?
3.Tpu sTana sHepreTu4eckoro 0OMeHa y a3poOHbIX OPraHu3MOB (KMBYIIMX B KHUCIOPOJIHOM cpene)?
Bpems BoinosiHeHus 3aganusi: 10 MuHyT

Kputepun onenkmn:

® OIICHKA «OTIMYHOY» BBICTABIIACTCS CTYJEHTY, €CIIM OTBET IOJIHBIHN, Pa3BEepHYTHIA U
BEPHBI
® OIICHKA «XOPOIIO», €CIU OTBET MOJIHBIN, HO OMYIIEHBl HE3HAUYNTEIbHBIE HETOUHOCTH;
® OIICHKA «yJIOBJIETBOPUTEIHHOY, €CIIU OTBET HEMOJHBIH, ¢ 1-2 omubkamu
® OIICHKA «HEYJOBJIETBOPUTEIBHO», €CIIM OTBET HE COOTBETCTBYET COJIEPKAHHUIO BOIIPOCaA,
C IONyIIEHHEM IPYOBIX OIIHOOK.
TecrupoBanue

Bpemst BbInostHeHNs 3a0aHUA ¢ 4SMUHYT
Bapmuanr 1
Bri6epuTe npaBUIbHBIN OTBET HA MPEIOKEHHYIO HH(OPMALIHIO.
3anummuTe HoMep U OYKBY OTBETA.
1.Kakasi popmMy/IHpPOBKA COOTBETCTBYET MOJI0KEHUIO KJICTOYHOH Teopuu?
a) KJIETKH pacTeHUI UMEIOT 000JI0UKY, COCTOSIIYIO U3 KIETYATKHU;
0) KJIETKH BCEX OPraHU3MOB CXOJHBI IO CTPOCHUIO, XUMHUECKOMY COCTaBY U XKHU3HENEATEIbHOCTH;
B) KJIETKH MPOKAPHOT U 3YKApPUOT CXOJHBI 110 CTPOCHHUIO;
T') KJIETKHU BCEX TKaHEH BBIMOJHAIOT CXOHbIE (YHKIUY;
2. ComaTnyeckHe KJIeTKH B OTJIHYHE OT MOJOBBIX, COACPIKAT:
a) IBOITHOI HAOOP XPOMOCOM;
0) HENMOCTOSHHBIA HAOOP XPOMOCOM;
B) IIUTOTLIa3MY;
T') IIa3MaTHYECKYI0 MEMOpaHy;
3. KiieTku npokapuoT, B OTJIH4YMe OT KJIETOK JYKapHuoT,
a) HE MMEIOT TIa3MaTHYECKOM MeMOpaHbI;
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0) He UMEIOT 0(OPMIIEHHOTO SPA;

B) COCTOSIT U3 00JIee MPOCTHIX OPTaHUYECKUX BEUIECTB;

T) coiepKaT HUTOIIA3MY;

4. Ki1leTKH pacTeHmii, B OTJIM4YMeE OT KJIETOK KUBOTHBIX, COJEPKAT:
a) spa; B) XJIOPOILIACTHI;

0) MUTOXOH/IpUU; I') SHJOTUIA3MATUYECKYIO CETh;

5. ®epMeHTHI, yUacTBYIOLIUE B npouecce (POTOCHHTE3AQ, BCTPOEHbI B MEMOPaHbI:
a) MUTOXOH/IPHIA; B) JTU30COM;

0) PHAOIIIa3MaTHYECKON CEeTH; T') TpaH XJIOPOIJIACTOB;

6. K 1ByxMeMOpaHHBIM OPraHOU/IaM KJIETKH OTHOCSIT:

a) MUTOXOHIPUH U TUIACTHIBI;

0) pruOOCOMBI U KJIETOYHBIN IICHTD;

B) JIN30COMBI U BaKyOJIH;

r) OIIC u annapat ['onpmxu;

7. JIn30cOMBI B KJ1eTKe 00pa3yloTcs B:

a) B DHJIOTIA3MATHYECKON CETH; B) KJICTOYHOM IICHTPE;

0) MUTOXOHIPUSIX; T) KoMIIekce [onbmku

8. Opranonasl, pacnoJio;KeHHbIC HA TPAHYJISAPHON JHIOIJIA3MATHYECKOH CeTH U YYacTBYIOIIHE B

omocuHTE3€E 0eIKa, 3TO —

a) JIN30COMBI; B) pruOOCOMBI;

0) MUTOXOH/IpUH; I') XJIOPOIUIACTHI;

9. DHAOIIIA3MATHYECKYIO C€Th MOKHO Y3HATh B KJIeTKE 10:

a) MHOKECTBY TTOJIOCTEH C My3bIpbKaMU Ha KOHIIAX;

0) MHOKECTBY pacIoJIOKEHHBIX B HEHl rpaH;

B) CHCTEME CBSI3aHHBIX MEXIY CO0O0M pa3BeTBIEHHBIX KaHANBIICB;

I') MHOTOYHCIIEHHBIM KPUCTaM Ha BHYTPEHHEH MeMOpaHe;

10. Ux ogHOIT MOJIEKYJIbl HYKJIENHOBOW KUCJI0THI B COeIMHEHUHU C OeJIKAMHU COCTOMT:
a) MUTOXOHAPUS; B) XpOMOCOMa;

0) XJIOpOILIACT; T') 3HJI0IIa3MaTUYECKasl CETh;
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11. Opranounas! — 3T10:
a) MOCTOSIHHBIE (DYHKIIMOHAJIbHBIC YaCTH KIICTKH;
0) BpeMeHHBIC 00pa30BaHUs KIICTKH;
B) BBIPOCTHI KJIETKH;
r) 00pa3oBaHusl, COCTOSIINE U3 MHOKECTBA KJIETOK;
12. IInasmaTnyeckass MeMOpaHa COCTOMT U3:
a) JIBOMHOTO CJI0S1 OCJIKOB M CIIOS JIMITHJIOB;
0) IBOMHOTrO CJIOS JIMMIUJIOB U CJIOS YTJIEBO/IOB;
B) IBOMHOTO CII0sI OEJIKOB U YTJICBOJIOB;
I') JBOMHOIO €105 JIMIIUJI0B U MOJIEKYJ O€JIKOB;
13. K npoxkaproTraM OTHOCATCS:
a) 6aKkTepuu U BUPYCHI;
0) 6akTepuH U OJTHOKJIETOYHBIE BOJOPOCIH;
B) MpOCTEHIINe )KUBOTHBIE M OaKTepUH;
T') aBTOTpOGHBIE U TeTepoTpodHbIE OaKTEpUH;
14. Kakue ¢pyHKIMH BHINOJIHAOT YIJIeBOAbl?
a) CTPYKTYPHYIO B) KaTaJIUTUYECKYIO
0) PHEPreTHUYECKYIO ') MHOTHE SIBJISIFOTCSI TOPMOHAMHM
15. Kakumu cBoiicTBaMu 00J121a10T NOJTUCAXAPU/IbI?
a) XOpOILIO paCTBOPUMBI B BOJIE, CIIaJIKHE Ha BKYC
0) II0X0 PaCTBOPUMBI B BOJIE, CIIAJKUE HA BKYC
B) TEPSIIOT CIIAJIKUI BKYC U CIIOCOOHOCTH PacTBOPATHCS B BOJIE
16. Kakue cBsi3u cTAa0MIM3MPYIOT BTOPUYHYIO CTPYKTYPY 0e1K0B?
a) KOBaJICHTHbBIE B) HOHHBIE
0) BOJIOPOIHBIC ') TAKKE CBSA3U OTCYTCTBYIOT
17. Kakosbl pynkuuu JHK B kierke?
a) OJIMH M3 OCHOBHBIX HCTOYHHKOB SHEPTUU

0) NpUHUMAET HEeTOCPEICTBEHHOE YUacTHE B CHHTE3€ OCIKOB
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B) 00ecreunBaeT CUHTE3 YITIEBOIOB U JIUIIUAOB B KJIETKE

I') y4acTBYET B XpaHEHHH U Iepeaue HacIeICTBEHHOMN nH(popMaIiu
18. MoHOMepaMu HYKJIEHHOBBIX KHUCJIOT SIBJISIIOTCS:

a) a30TUCThIE OCHOBAHUS B) HYKJICOTH /T

0) pnbo3a wim ne3o0kcupudo3a I') TJIFOKO3a
19. Hanbos1ee 3HeproéMKMMHM AABJISIIOTCSH:

a) KHPbI B) OesKu

0) HyKJICMHOBBIE KUCIIOTHI T') BoJia
20. K mosiumepam OTHOCSATCS:

a) Kpaxma, OCJIOK, IEeJUTF0II03a

0) OeIoK, TIIMKOTEH, )XKUP

B) LIEJUTIOJI03a, caxapo3a, Kpaxma
T') TJII0K03a, OeJIOK, KHUP

BAPUAHT 2

Br16epuTe npaBUIbHBINA OTBET HA MPEIOKEHHYIO HH()OPMALIHIO.
3anummTe HoMep U OyKBY OTBETA.

1.K/1eTKH )KHBOTHBIX OTHOCSIT K IPyINe 3YyKAPUOTHBIX, TAK KAK OHU UMEIOT:
a) XJIOPOIIJIACTHI

0) Tu1a3MaTHYECKyI0 MEMOpaHy

B) 000J10UYKY

T) AP0, OTACIEHHOE OT LIUTOIUIa3Mbl 000JI0UKOM

2. CTpoenue U (PyHKIMHU IJIA3MATHYECKOIl MeMOpaHbI 00yCJI0BJIEHbI BXOASIIIMMH B €é COCTaB

MOJIEKYJIAMH:
a) TIMKOTeHa M Kpaxmasa B) O€JIKOB M TUTTUIOB
0) IHK u AT® T') KJIETYATKHU U TIIOKO3BI

3. BHyTpeHHSS NOJIYKHAKAA cpea KIeTKU, IPOHU3aHHAA MeJIbYAH UMY HUTSIMU H
TPy0O4YKamMH, B KOTOPOil PacnoJI0KeHbl OPraHoOMbI U SAPO, - 3TO

a) JIN30COMBI B) anmapart [ oybmku

0) nuToIIa3Ma T') HJIOTTA3MaTUYECKasl CETh
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4. I''TaBHBIM CTPYKTYPHBIM KOMIIOHEHTOM SIIpA SIBJISIIOTCS:
a) XpOMOCOMBI B) MUTOXOHJIPUHU

0) pubOCOMBI T') XJIOPOILTACThI

5. OcHoBHasi PyHKUMSI MUTOXOHAPUIA-

a) penymmkanus JJHK B) cunTe3 ATD

0) 6buocunTes Oenka I') CHHTE3 yTJIEBO/IOB

6. XJ1oponJiacTbl B pacCTUTEILHOI KJIeTKe BBINOJHAIOT (PYHKIIHIO:

a) XpaHCHHS U Tepellavud HACIeICTBEHHON HH(OpMAIK JTOYSPHUM KIICTKaM;

6) TPAaHCIIOPTAa OPTaHUYCCKHUX U HCOPTAHUYCCKHX BCIICCTB B KIICTKC,

B) OKHCJICHHA OPTaHUYCCKUX BEIICCTB 1O HCOPTaHNYCCKUX C OCBO60)KI[€HI/I€M SHEPIrHu;

F) 06pa3013aH1/m OpTraHUYC€CKUX BCIICCTB U3 HCOPTAaHNYCCKUX C UCIIOJIb30BAHUCM SHEPIUH CBCTA,

7. Kaky1o (yHKIMIO BBINOJIHSIET B KJIeTKe KJIeTOYHbINH LeHTP?
a) IPUHMUMAET y4yacTHUe B KIETOUYHOM JEJICHUN

0) sBJIsIETCS. XpaHUTENEM HacjeICTBeHHOI nHdopMalu

B) OTBEYAeT 3a OMOCHHTE3 OenKa

T) ABJIIETCS LIEHTPOM MAaTPUYHOI0 cuHTe3a pudocomuoit PHK

8. Opranona, OTTpaHHYEHHBIH OT IUTOILIA3MbI OAHON MeMOPaHOM, COAepP/KAIMII MHOKECTBO

(l)epMeHTOB, KOTOPbIE€ PACIICIVIAIOT CJ0KHBIC OPraHu4eCKue Beuecrea 10 nNpocrbix, MOHOMEPOB,-

a) MUTOXOHPUU B) JIN30COMBI

0) pubocombl r) anmapat ['onpmku
9. Kakue npoueccol NpoucxXoasaT B pudocomax?

a) OKUCJICHHE YTJIEBOJIOB

0) cUHTE3 MOJIEKYJT OeNKa

B) CHHTE3 JIUTIUOB U yTJIEBOJIOB

T') OKUCJICHHE HYKIEMHOBBIX KHCIIOT

10. Ha memOpaHax KAaKMX OPraHOMJI0B KJIETKH Pacoyaralrcs pudéocombl?
a) DHJIOJIA3MaTUUECKOU CEeTH B) JIM30COM

0) XJIOpPOITACTOB r) KomIuiekca ['onbaxu

11. Opra"nonasl KJIeTKH, HMeEKOIIHe B¢ MeMOpaHbl,- 3TO:
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a) IM30COMbI 1 MUTOXOH/IPUU
0) MUTOXOHIPHH U PUOOCOMBI
B) IJIACTUbl 1 MUTOXOHAPUU

') puOOCOMBI U BaKyOJIH

12. Ha memOpaHax riiajikoi 3H10IU1a3MATHYECKOM CeTH, B OTJIMYMeE OT IEPOX0OBATOM, He

NPOUCXOIUT CHHTE3Aa:
a) YIJIeBOJIOB B) JIUTIUJIOB
0) 6eskoB I') HyKJIEMHOBBIX KUCJIOT
13. XpoMocoMBbI IpeACTABJIAIOT COOOI:
a) Heckoibko monekyn JIHK, coennnénnbIx BMecTe
6) monexyny JIHK B coenunenuu ¢ nunuaamu
B) Heckoibko reHoB JIHK
r) monekyny JIHK B coenmunennu ¢ 6enkamu
14.*Kakue (¢pyHKIMH BHINOJIHAIOT JHIHAABI?
a) CTPYKTYPHYIO B) TEIUIOM30JIUPYIOLLYIO
0) PHEPreTHUYECKYIO I') HESKOTOPBIE SIBJISIFOTCSI TOPMOHAMMU
15. B kakux KjeTKax coaepKuTcs 00bliIe yriieBoaos?
a) B paCTUTEIIbHBIX 0) B )KUBOTHBIX
B) OZIMHAKOBOE KOJIMYECTBO B TEX U JIPYTUX KIIETKaX

16. Kak nykiaeoruast IHK coennHeHsl B 0aHY Henb?

a) yepes ocTaTok (HochOpPHON KUCIOTHI OJJHOTO HYKJICOTH A M 3-aTOM JI€30KCUPUOO03BI IPYTroro
0) uepe3 ocTaTok GochOPHON KHCIOTHI OJHOTO HYKJIEOTHA M @30THOE OCHOBAHUE JPYTOro
B) yepe3 octaTtku (GochHOpHON KUCIOTHI COCETHUX HYKJICOTHIOB
I') 4epe3 J1e30KCUpUO03bI COCETHUX HYKICOTHI0B
17. N3 aMHUHOKHUCJIOTHBIX 0CTATKOB MOCTPOEHbI MOJIEKYJIbI:
a) YIJICBOJIOB B) JTUITUIOB
0) GenkoB T') BOJIbI
18. Cocras /IHK u PHK otim4aercs conep:kaHuem:

a) caxapa
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0) a30THCTBIX OCHOBAHUM

B) caxapa M a30TUCThIX OCHOBAaHUU

19. Ina JHK xapakTepHbI cjieayl0lIMe a30TUCThIE OCHOBAHMS:
a) aJleHUH, T'yaHUH, [IUTO3HH, ypaIiI

0) aJleHUH, IUTO3UH, THMUH, YpaIli

B) aJICHUH, TYaHUH, IUTO3WH, THMUH

20. MoHoMepoM KpaxMaJjia M IJIMKOIreHAa sIBJISIeTCs:

a) caxaposa B) pubo3a

0) riroko3a T') Ie30Kcuprbdo3a

Kpurepuu ounenox:

“5” (ormmanO0) — 19-20 npaBUIIBHBIX OTBETOB

“4” (xopomio) — 15- 18 npaBuJIbHBIX OTBETOB

“3” (ynoBnerBoputenbHo) — 10-14 nmpaBUIbHBIX OTBETOB

“2” (HeyIOBJIETBOPUTEIBHO) — 9 M MEHee MPaBUIIbHBIX OTBETOB
3ansrue 2. «PazmHokeHue opranu3mMoB. UHIuBHIYaIbHOE PAa3BUTHE OPraHNU3Ma»
YcTHBIH onipoc

TexkcT 3aganus:

1) CymHOCTh >KM3HEHHOTO IHKIIA;

2) CriocoOblI JiesieHus 3yKapuOTUYECKHX KIIETOK;

3) YUepThl cX0ACTBA M OTIWYHI MUTO3a, MEH03a;

4) buonorndeckoe 3HAYCHHE JEICHUS KIIETOK.

5) IlepeuncauTh TANbl OHTOTE€HE3A

6) DTarnbl SMOPUOHAIBHOTO Pa3BUTHS 3apOIbIIa

7) ®opMBbI pa3MHOKEHUS

Bpems BoInosiHeHus 3a1anusi: 20 MUHYT

Kpurepumn oneHku:

® OLEHKA OTJINYHO» BBICTABIISETCS CTYACHTY, €CIM OTBET IOJHBIN, Pa3BEPHYTHINA U
BEpHBII

® OICHKa «XOpOoIlo», €CIU OTBET HOHHBIﬁ, HO JOMMYHICHbI HE3HAUYUTCIIBHBIC HETOYHOCTH,
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® OIICHKA «YJOBJICTBOPUTEIHLHO», €CITM OTBET HETOJIHBIN, ¢ 1-2 ommbkaMu
® OIICHKA «HEYJOBJICTBOPUTEIHLHO», €CIIH OTBET HE COOTBETCTBYET COJIEPKAaHUIO BOIIPOCaA,
C JIOIYIIICHUEM TPYOBIX OIIHNOOK.

3ausatne 3. «OCHOBBI TeHETHKH U CeJICKIIUI)

TecrupoBanue
Bpems BoinosiHenus 3aganus 1435Smun

Tect mo Teme «3aKOHOMEPHOCTH HACJIECTBEHHOCTH
Bapuanr 1
OtBeThTE IIpaBHUJILHO Ha BOIIPOCHI:

1. U3yyeHneM 3aKOHOMEPHOCTEil HACJIEACTBEHHOCTH U U3MEHYHBOCTH OPraHU3MOB 3aHMMAETCH
HayKa......

2. SIBiieHMe MOJUILIOUIUM TIPECTABJsIET CODOIA. ...
3. ®eHoTHN ITO....

4. Iuru0puHoe CKpeuBaHue — 3TO CKPEIUBAHNE POAUTEILCKUX (OPM, KOTOPBIE PA3JINYAIOTCH
no....

5. HazoBuTe npu3Haky, Xapakrepusywomue myranun (1) u monnpuxanun (2):
a) UMEIOT MTPHUCIIOCOOUTENBHBIN XapaKTep;
0) mepenaroTcs 1Mo HACJENICTBY;
B) HOCAT CIIy4alHBII XapakTep
T') He MepejatoTcs Mo HACIEACTBY
1) HE 3aTparuBaroT reHOTUIa
€) U3MEHSIOT TeHOTHII
) U3MEHEHHS TTPOUCXOIAT B XPOMOCOMaX
6. OcoOn, B NoOTOMCTBE KOTOPBIX 00HAPYKHBACTCS pacllelVIeHue, HA3bIBAKTCA. ...
7. K ananu3upyonieMy OTHOCAT CKpellMBaHue THIIA:
a) Aax Aa;
0) Aax aa;
B) AA X Aa;

8. ’KeHckasi rereporaMeTHOCTb HMeeT MeCTO Y:
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a) Ipo30(hUIIBL;
0) yeoBeKa;
B) IITHII,
9. KosinyecTBO (heHOTHIIOB NP CKPeIIUBAHUU AA X Aa B ciiyuyae MOJHOT0 JOMUHUPOBAHUS:
a) 1; 0)2; B) 3;
10. Bo3mo:xHble BApHAHTHI raMeT y 0co0u ¢ reHoTunom AABB:
a) AB; As;
0) AA; BB,
11. Ilurerepo3urora uMeeT reHOTHIL:
a) AaBB;
0) AABB;
B) AaBB;
12. MyTanusi — 3T0 H3MEHEHHUS B reHaX, MPOUCXOASIIHNE M0/ BIUSIHHEM. ...
13. Metoa, KOTOPBIii HeJIb351 HCMOAb30BATH JIsl H3YYeHUs] TeHEeTHKH YeJI0BeKAa:
a) THOPHUI0JIOTUYECKHUIA;
0) OMOXMMHUYECKHUIA;
B) IeHEeaJOrHYeCKui;
14. OnHOpoOAHYIO rPyNIIY PACTEHMI € XO3HCTBEHHO HICHHBIMH IIPU3HAKAMM HA3bIBAIOT -...
15. MaccoBblii 0TOOp NPAKTHYECKH HE MCIIO0JIb3YeTCSl B CEJICKIHH. ...
16. LleHTpBI MHOT000pA3HUs U MPOUCXOKIAEHHUS KYJIbLTYPHBIX PACTEHUH YCTAHOBML. ...

17. Pa3zpadorath cnioco0bl MpeoaoJeHUus 0eciioqusi MeKBHA0BbIX THOPU/I0B BllepBbIe Y1AJI0Ch...

18. MeToa, IMPOKO HCIOJIBL3yeMblil B CeJICKIIMH PACTEHHII 1 MUKPOOPTraHNU3MOB M MO3BOJIS IO i

HCKYCCTBCHHO IMOJy4YaTb MyTallUu,...

19. ITo kakum npusHakam I'. Mengenb n30paj ropox 00beKTOM CBOMX HCCJICTOBAHMIA:
a) CaMOOTIBUISAIOLINICS OJTHOJIETHHUK;
0) UMeeT KOHTPACTHBIC MMPU3HAKH,
B) 00a OTBETa BEPHHI;

20. I'ne pacnoJioskeHbl a/LleJIbHbIE TeHbI:

a) 0JTHa XpOMOCOMa;
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0) pazHbIe XpPOMOCOMBI

Bapuanr 2
Bri0epure npaBuIbHBINA OTBET HA MPEJIOKEHHYIO HHPOPMALIUIO.
3anummre Homep U OyKBYy OTBETa.
1. CymHocTh rHOPUI0JI0rHYECKOT0 METO/1a 3aK/II04YAeTCA B:
a) CKpeIMBaHNH OPTaHU3MOB M aHAJIN3€ TIOTOMCTBA,
0) MmoJly4eHUU MyTalui;
B) MCCJIEJIOBAHUY I'€HEAJOrMUECKOTo JPeBa;
I') OJIyY€HUU MOJU(UKALIHIA;
2. Opranusm, B reHOTHIIe KOTOPOI'0 CO/Iep:KaTcsl pa3Hble aJIeJIM OIHOT0 I'eHa, HA3bIBAIOT:
a) PEeLIeCCUBHBIM; B) T€TEPO3UTOTHBIM;
0) JOMUHAHTHBIM; I') TOMO3UT'OTHBIM;
3. Kak Ha3zBaja I'. Mengeab Npu3HaKH, He MPOSBJISIOIINECS Y THOPH/I0B NEPBOro MOKOJIeHus1?
a) TETePO3UTOTHBIMHU; B) PEIIECCUBHBIMU;
0) TOMO3UTOTHBIMU; T') IOMUHAHTHBIMU;
4. COBOKYIIHOCTDH I'€HOB, KOTOPYI0 OPTaHM3M NOJIy4aeT 0T poAuTe/ieil, Ha3bIBAIOT:
a) reHo(hoHIOM; B) (EHOTHUIIOM;
0) HaCIeICTBEHHOCTHIO; I') TEHOTUIIOM;
5. Opranusm ¢ reHOTHIIOM, IeTEePO3UIOTHBIM I10 ABYM IapaMm aJljiesiei, -
a) AaBs B) aaBB

0) AaBB r) AABB

6. OcoOu, oOpa3yroiue OAUH COPT raMeT U He Jal0IHe PacilleNyieHusl MPU3HAKOB B IOTOMCTBE,-

a) MyTaHTHBIE; B) T€TE€PO3UTOTHBIE;

0) reTepo3uCHBIC; T') TOMO3UTOTHBIE;

7. I3 saileKJIeTKH Pa3BUBAECTCA A€BOYKA, €CJIM B ITIPOLECCE OIJIOAOTBOPEHHUSA B 3UT0TE OKA3aJIUCHh

XPOMOCOMBI
a) 44 ayrocomsl + XV B) 44 aytocomsl + XX
0) 23 ayrocomsl + X r) 23 ayrocomsl + Y
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8. Kakue ramernl 00pa3yroTcsi y 0cO0M ¢ TeHOTUIIOM AaBB?
a) AB, BB B) Aa, AA
0) AB, aB r) Aa, BB
9. Kak 0003Ha4a10TCSl T€eHOTHIILI 0c00€i NPY IUTHOPUIHOM CKpeluBaHum?
a) BBBB x AaAa B) AaAA x BeBB
0) AaBB x AaBs r) Aaaa x BeBs
10. CxoJ1bKO Nap aAIbTEPHATHBHBIX MPU3HAKOB H3Y4YalOT NP MOHOTHOPHUAHOM CKpelUBaHUU?
a) OJHy B) JIBE
0) Tpu T') YEThIpe
11. 'emoduans y nereii yame nposiBjsieTcs oT Opaka —
a) HEPOJCTBEHHOT'O B) JIFOJICH pa3HbIX HAIMOHAIBLHOCTEH
0) OJIM3KOPOACTBEHHOTO I) JIF0JIEH pa3HbIX pac
12. Kak Ha3bpIBaeTcs HayKa 0 3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH M H3MEHYHNBOCTH?
a) SKOJIOTHS B) CEeNEeKIIUs
0) 6uorexHooTUsA I') TeHEeTHKa
13. IIpeobaanarommii NPpU3HAK, KOTOPBI NPOSABJIAsSETCS Y THOPHIHOIO IOTOMCTBA, HA3LIBAIOT:
a) IOMUHAHTHBIM B) TUOPUTHBIM
0) peleccCUBHbBIM T') MyTaHTHBIM

14. YkaskuTe reHOTHII YeJI0BeKa, eCJIH 10 (GeHOTHIY OH CBETJIOBOJIOCHIH M roJ1y0oraa3bii
(peueccuBHBIC IPU3HAKH):

a) AABB B) aaBB

0) AaBs r) AaBB

15. « B noromcTBe, OJY4EHHOM OT CKpPelLIUBAHUS TMOPUI0B NEPBOI0 MOKOJICHUs, YeTBEPTh
oco0eii MMeeT pelecCUBHBIN NMPU3HAK, TPH YeTBEPTH — IOMHUHAHTHBIN» - 3TO 3aKOH:

a) eqMHO00pasusi THOPUIOB MEPBOTO MOKOJICHUS
0) pacuieruieHus

B) HE3aBUCHUMOTO PACIIPE/ICIICHHUS TCHOB

T') CIICTUIEHHOTO HaCJICOBAHHUS

16. CBOMCTBO NPOTHUBOMOJIOKHOE HACIEACTBEHHOCTH, HO HEPA3PHIBHO ¢ Hell CBA3aHHOE, - ITO:
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a) pa3BUTHE B) pa3ipa>kUMOCTh
0) U3MEHUYUBOCTD I) afjanTanus
17. 3arpsi3HeHmne OKpYKaKOLIeil cpelbl MyTareHaMH, NOBbIIIEHNE YPOBHS PAAMALNH — IPUYUHBI:
a) yBEJIMUEHUS Yuciia MHPEKIIMOHHBIX 3a00JIEBaHUM
0) yBeIMYCHUS YKCIIa HACJEACTBEHHBIX 3a00IeBaHU
B) MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpe/ie
T') YCJIOKHEHHUS 1eneil MUTaHus
18. U3MeHeHMe n0C/Ie10BATEIbHOCTH HYKJIe0THI0B B MoJieKkyJae JHK — 310 myranus:
a) reHHas B) XpOMOCOMHast
0) reHOMHas ') ayTOCOMHas

19. Ilpumepom, KaKoil N3MEHYNBOCTH SIBJIsIETCH BhITATMBaHUe cTe0Jiel y pacTeHHil,
HCNBITHIBAKIINX HEIOCTATOK CBeTAa:

a) MyTallMOHHOM; B) KOMOMHATHUBHOM;
0) UTOIIa3MaTHIYECKON; T) MOIU(PUKALMOHHOM;

20. YcTraHOBHTE COOTBETCTBHE MEKIY HACJIEACTBEHHOI (A) 1 MmoagupukanuonHoii (b)
U3MEHYMBOCTHIO H MX XaPAKTEPUCTHKAMMU.

a) IPOSIBIISIETCS TOJIBKO B Mpeienax, OrpaHUYEHHBIX T€HOTUIIOM;
0) BO3HUKILIEE U3MEHEHHUE HE Mepe1aéTcs MOTOMKaM;
B) MOXXET 3aTParuBath OTJCIbHBIC TEHBI;
') MOXET U3MEHUTh KOJIMIECTBO XPOMOCOM B XpOMOCOMHOM Habope;
1) SABJISIETCS CIIEICTBUEM HOBOM KOMOWHAIIMK T€HOB, BO3HUKIIIEH IPU OIUIOI0TBOPEHNUH;
€) IPOSIBIIIETCS B OTBET HA BO3/ICHCTBHE OTJEIBHBIX (PAKTOPOB CpPEIbI.
Kpurepuu ounenox:
“5” (ormmaHO) — 19-20 mpaBUITBHBIX OTBETOB
“4” (xopomio) — 15- 18 npaBUIBHBIX OTBETOB
“3” (ymosnerBopurenabHo) — 10-14 mpaBHILHBIX OTBETOB

“2” (HeyOBIETBOPUTENBHO) — 9 U MEHee NPaBUIIbHBIX OTBETOB

Tect mo Teme «Maxkpo3Bosouus. Bo3HUKHOBeHHe W Pa3BUTHE )KU3HU HA 3eMJie»»

51



TecrupoBanue

Bpems BbinosiHenus 3axanus 20 MmuH

Bapuanrt 1

1.YTo0 ABNsIETCS 10KA3aTEIBCTBOM 3BOJIFOLUU?

A) apomopdo3

b) nanoamanranus

B) naneonTonornueckue JaHHbIE

I') ecrecTBeHHBII OTOOP

2.ITouemy y BepOIItO1a )KUP CKAIUIMBACTCS HA CIIMHE, & HE pacHpeesisieTcs 10 BceMy Tery?
A) 9T00BI HE OBLTIO TIEperpeBa Ha COJTHIIS

b) oH sBIIsIeTCS ICTOYHUKOM BOJIBI U DHEPTHH

B) Tam GoJtbIie KPOBEHOCHBIX COCYIOB

3. Kak Ha3zpIiBaeTcs, HayKa, M3y4arolias 3apo/IbIIIeBOe Pa3BUTHE OPTaHU3MOB?
A) Mukpo6uoaorus

b) cpaBHUTENBHAS aHaTOMUS

B) rucronorus

I') smGpuonorus

4.Yem sBIsE€TCS €CTECTBEHHBIN 0TOOpP, OOpb0a 3a CyIlecTBOBaHUE, HACIEACTBEHHOCTh, H3MEHYUBOCTh?
A) HampaBJIEHUSIMU SBOJIIOLUU

b) nBwxymmMu criiaMu 3BOJTIOTIHI

B) pesynpTaTamu 3Bosrorun

5.Kak Ha3piBaeTcs MHAUBUAYATBHOE Pa3BUTHE OpraHu3Ma’?

A) oHTOrEHE3

b) ¢punorenes

B) maprenorenes

I') oorenes

Bapuanr 2.

1.Yto sBasieTcst ABUXKYILIEN CUIION 3BOITIOLUU?
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A) nmaneoHToJI0TUs

B) ecrectBennbIit 0TOOP

B) 6uoreorpadus

2.Ilouemy Yy TIOJIEHS, MOpP>Ka MU pacIojiaraeTcsi paBHOMEPHBIM CIIOEM I10 BCEMY Tery?
A) sIBJIsIETCA HICTOYHUKOM BOJIbI U SHEPTUU

B) BeImONHSAET (QYHKIMIO TEPMOPETYIISALUN

B) sBnsieTcss ICTOYHMKOM KHMCIIOpO/a

3.Kak Ha3piBaeTcs Hayka, U3ydaromniasi [peBHUE BIMEPILINE OPTaHU3MbI?
A) ruTosiorus

b) rucronorus

B) naneontonorus

I') smOpuonorus

4. Kak Ha3bpIBaeTCsl HCTOPUYECKOE Pa3BUTHE OpraHu3Ma?

A) oHTOTEHE3

b) ¢punorenes

B) oorenes

I') napTenorenes

5. Uto mpencraBisieT co00i B3aMMOOTHONICHHUS, KOTOPbIE CKIAABIBAIOTCS MEXIY 0COOSIMHU Pa3HBIX
BHUIOB?

A) UBMEHYUBOCTD

b) mexBunoBas 6oprda

B) BuyTpuBHI0Bas 6oprda

I') ectrecTBenHbIit 0TOOP

Kputepun onenok:

“5” (OTIUYHO) — 5 MPaBUIBHBIX OTBETOB

“4” (xopomio) — 4 MpaBUJIbHBIX OTBETOB

“3” (yIOBIETBOPUTENHHO) — 3 IPABUIILHBIX OTBETOB

“2” (HeyIOBIETBOPUTEILHO) — 2 U MEHEE IIPABUIILHBLIX OTBETOB
Y
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Tect mo pasgeny. Jkoaorus

TecTupoBanue
Bpemsi BolnoJiHeHUs 3a1aHus 45 MUH

Bapuant 1

Yacrts 1(A)
Bri0epuTe 01UH NpaBUIbHBII OTBET.
Al. K abuotudyeckum pakTopaM OKpyKawiei cpelbl OTHOCHAT:
A) penbed, KIMMar, TeMITeparypy, CBET, BIAKHOCTb, COJICHOCTh BOIBI
b) pacturenbHbIi onaj;, MUHEpPAJIbHBIN COCTaB MOYBBI, BIKHOCTD
B) COJICHOCTBb BOAbI, OTMEPIIHEC YaCTU BOJHBIX paCTeHI/Iﬁ 1 OCTaHKH KUBOTHBIX, CBET
I') ra3oBblii cocTaB aTMOC(epsl, 3arpsiI3HEHUE MTOYBBI, BO3AYyXa U BOJBI IPOMBIIUICHHBIMH OTXOJaMH
A2. Tun MeKBHI0BbIX OTHOLIEHUI, IPH KOTOPOM 002 OPraHu3Ma MoJy4aT B3aUMHYIO M0JIb3Yy

A) XMIIIHUYECTBO B) cum6mno3

b) xonkypeHuus I') napazutusm

A3. [Ipou3BoauTe/ M OPraHNYECKUX BelIeCTB B IKOCUCTEME

A) nponyLeHTbI B) penyuenTs

b) xoHCYMEHTHI I') >xuBOTHBIE

A4. O6os10uka 3emiin, 3ace/IEHHAS )KUBBIMH OPraHU3MaMH, Ha3bIBAETCH:
a) rugpocdepoit 0) mutocdepoii B) atMocdepoii 1) buochepoit

AS. Yuenue o 6uocgepe 0ObLJI0 CO31aHO:

a) XK.b. Jlamapkom 0) B.M. Bepnaackum  B) 3. 3roccom r) 2. Jlepya
A6. UTo U3 nepevncIeHHOr0 ABJseTCs: 0MoreoneHo3som?

A) myxa rmociue J0xKAs

B) manenbkuii npyn

b) xamms pocel

I') akBapuym ¢ BOOPOCIISIMU HA KOCMUYECKOM Kopabie

A7. K xocHoMYy BemiecTBy Onochepbl OTHOCATCS:

A) HeTb, KAMEHHBIN YTOJIb, YTOJIb, U3BECTHSIK

b) Bona, mouBa

B) rpanut, 6a3zansT

I') pacTeHus, )kUBOTHbIE, OAKTEPHH, TPHOBI

AS8. OrpannyuBarommii GakTop I paclpoCTPAHEHUsS! OPTAaHM3MOB B TYH/pe
A) HM3Kas BIAXXHOCTh B) Hu3zkas tremmneparypa Bo3yxa
b) 3a607109€HHOCTH TTOYBBI I') HemocTaTok mum

A9. IIpaBHJIBLHO COCTABJICHHAS 1eTPUTHAS NMUILEBAs LeNb:

A) sicTped— Ap031— 10K ACBOMUECPBb—IMCTOBONOTIA]

b) mucroBoii onag— n01eBoiuepBE— ApO31—>ACcTped

B) sictpe6— ckBopen—nayk—00Kbsi KOpPOBKa—> TJIsI— JIUCThS

I') mucThsi—1I5—00KbIKOPOBKa—MTAyK— CKBOPELI—CTPEO

A10. CoBOKYIIHOCTB BCEX KUBBIX OpranuzmMos Ouocgepst B. . Bepuaackuii npeasioxu Ha3BaTh

A) KU3HBIO B) xuBbBIM BeliecTBOM
b) 6uomaccoii I') mpaBuIIbHOTO OTBETA HET
Yacrs 2(B)

B 3apanusix B1-B2 Bbi0epuTe 3 BepHBIX 0TBETA U3 LIECTH.

B1. K aHTpONOreHHbIM 3KO0JOTMYeCKMM (paKTOPaM OTHOCHT:
A) BHEceHHE OpraHUYEeCKHX yI0OpEeHH B TOYBY
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b) ymeHbIIeHHEe B BOJOEMAX C YBEITHUCHHEM TITyOMHBI
B) Boinagenue ocaakon

I') npekpaieHre ByTKaHUIECKOM IeSTeTbHOCTH

J1) mpopekuBaHKUE CaXKECHIIEB COCHBI

E) oOMenenue pex B pe3ynbTaTe BRIPYOKH JIECOB

B2. B ecrecTBeHHOI1 3KOCHCTEME:

A) pazHOOOpa3HbIN BUIOBON COCTaB

b) obutaet HeOOMBIIIOE YKCIIO BUIOB

B) He3aMKHYTBIN KpyroBOPOT BELLIECTB

I') 3aMKHYTBIN KPyrOBOPOT BELIECTB

J1) pa3BeTBIAEHHBIC LIETH MTUTaHUS

E) cpenu KOHCYMEHTOB IpeobIagat0T XUITHUKU

B3. YcTranoBuTe COOTBETCTBHE MEKITY KOMIIOHEHTAMH CPeIbl M IKOCHCTEMaMM:

KoMmnoHeHTBI cpeabl IKOCUCTEMBI
A) KpyroBOpOT BEIIECTB HE3aMKHYTHIi 1) arporeHos
b) xpyroBopot BeiecTB 3aMKHYTbIH

B) nenu nutraHus KOpOTKHE 2) OMOTeo1IeHO3

I') nenu nutanus UIMHHBIC
J1) mpeobiiaganre MOHOKYJIBTYP
Yacts 3(C)

Jaume pazeepuymutit omeem.
C1. B 4ém npuurHa MacCOBBIX MUTPaLMi )KUBOTHBIX
Bapuant 2
Yactp 1(A)

Buibepume 00un npasunvnwiii omeem.
Al. K Onorudeckum (pakTOpaM OKpPYsKaroLie cpeabl OTHOCAT:

A) pacTUTeNbHBIN onaja, MUHEPAJIbHBINH COCTAB MOYBHI, BIIAXXHOCTh

b) conenocth BO/bI, OTMEPIIINE YACTH BOJHBIX PACTEHUN M OCTAHKU KUBOTHBIX, CBET

B) ruGenb pacteHuit 1 KUBOTHBIX OT HH(EKINH, BEI3BAHHBIX MUKPOOPTaHU3MaMH

F) ra3oBBId COCTaB aTMOC(I)CpLI, 3arpsiI3BHCHUC IIOYUBBI, BO3JyXa W BOJIbl NPOMBIIIJIICHHBIMHA
oTXo0JaMu

A2. Jxosiornyeckue (pakTopbl BO3ACHCTBYIOT HA ;KUBbIC OPTAaHU3MBbI:
A) OJTHOBpEMEHHO U COBMECTHO JIPYT C IPYroM
b) onHOBpeMEHHO U U30JIMPOBAHHO APYT OT Apyra
B) coBmecTHO ApyT € IpyroM, HO B OIPEEIEHHON MOCIE10BATEILHOCTH

I') n3onupoBaHHO APYT OT Apyra U B ONPEAEICHHON NOCIEA0BATEIbHOCTH
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A3. U3 nepeyncieHHbIX O0MOJIOTMYECKUX SABJIEHUI TOIMYHbIM OHOPUTMAM MOIYUHSAKOTCS:
A) n3MeHeHHe CKJIOHHOCTH K KPOBOTEUEHUSIM Y ONIEPUPOBAHHBIX OOJIBHBIX
b) oTkprIBaHUE U 3aKpBIBaHHE PAKOBHH Y MOPCKUX MOJUTFOCKOB
B) u3zmenenue temriepaTypsl Tejia 4YeJIOBEeKa
I') Murparus 10coCeBbIX pbIO Ha HEPECT B PEKU

A4. B nomyJsiuMu, COCTOSIIE W3 MOCTOSIHHO PAa3MHOKAIOIIMXCHA 0c00eil, YUCIEHHOCTh Oyaer
YBeJIMYHUBATHCS NMPHU CJIey0lIell BO3PACTHOI CTPYKTYype:

A) 0IMHAKOBOE COOTHOILIEHUE MIIAJIINX, CPEAHUX U CTAPIIKUX BO3PACTHBIX IPYIIII
b) Mitaamx BO3pacTHBIX MPYII MEHBILIE, YEM CPETHUX U CTAPILIMX

B) cpennux Bo3pacTHBIX TPy OOJIBILIE, YeM MIIA/IIIAX M CTAPIINX

') Miaimx BO3pacTHBIX IPYII OOJIBIIIE, YEM CPETHUX U CTapIIHX

AS. HpI/IMCPOM OMOTHYECKHX MEKITONMYJIAINHMOHHBIX B3aMIMOOTHOILIEHUI1 ABYX BH/JI0B 110 THUITY
KOHKYPEHIHHA ABJIACTCHA COBMECTHOC CYILIECTBOBAHHE:

A) BOpOHBI 1 CHHHUIIBI

B) xanazackoit 1 eBporeckoit HOpok

b) 6epessl 1 rpuda-TpyTOBUKA

I') yenoBeka 1 yeIOBEUECKOM acKapuIbl

A6. HpI/IMeI)OM OMOTHYECKHX MEKIMONMYJIAINHOHHBIX B3aMIMOOTHOILEHUI ABYX BH/I0B 110 THITY
MYTYajau3Ma siBJs1€TCA COBMECTHOC CyHI€eCTBOBaHHUE:

A) akTUHUM U paKa-OTHIeTbHUKA
B) xopoBbI 1 yepBsI-cocalbIIIuKa
B) XTyTHKOBBIX MPOCTEHUIINX U TEPMUTOB
I') KOMBITHBIX MJIEKOITUTAIOIIKX (B CABaHHAX )
AT7. YTo0 U3 nepevyucIeHHOr0 sIBJISETCH IKOCHCTEMOM, HO He ABJIsieTcsl 0MOreoueHo3om?
A) LINPOKOJIUCTBEHHBIH JieC
b) neHp B IMPOKOJIMCTBEHHOM JIECY
B) nonsHa B IMPOKOIMCTBEHHOM JIECy
') iyr psaoM ¢ MIUPOKOTUCTBEHHBIM JIECOM

AS8. [lepBUYHBIM KOHCYMEHTOM B HEKOTOPOM IKOCHCTEME ABJISIETCS:
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A) cokon b) nucuua B) onenn I') yx
A9. IIpaBWJILHO COCTABIEHHAS MACTOMIHAS MUIEBAA 1EMb:
A) MUCThA—TIA—00XKbIKOPOBKA—TIAYK—> CKBOPEI—SCTPEO
b) sacTpeb—ckBopenn—nayKk—005Kbsi KOPOBKAa—> TIISI—> JIUCThS
B) nucToBoii onag— 10k1eBOHYEpBb— IPO3T—>ACTPEO
I') sictpe®— apo31— 10K AEBOIUEPBH—ITUCTOBOMOMAT
A10. IIpaBUIBLHO COCTABJIEHHAS] BTOPUYHAS IKOJIOTHYECKAS CYKI[ECCHSI:

A) noxapuire— TUIIaiHUKH U BOJIOPOCITH—TPaBbl U KyCTAPHHUKH—€IIbHUK— OePE3HSIK
—ayOpaBa

E) CKaNbl—JIMIIAMHUKH U BOAOPOCIIN—MXHU U NAITIOPOTHUKHU—TPABbI U KYCTApHUKU—>
66p€3HHK—>CM€H.I3HHbII>iJICC—>CJ'IBHI/IK

B) BeIpyOKa—TpaBbl 1 KyCTapHUKU—OEPE3HIK—>CMEIIaHHbIIIeC— eTbHUK

I') mycTonp—MXH 1 NANOPOTHUKH—TPABbI H KYCTAPHUKH— CMEIIaHHBIAIEC—0CPE3HSIK
—ayOpaBa

Yacrtp 2(B)
B 3a0anuax BI1-B2 eévioepume 3 6epnbvix omeema u3 npueeodeHHuIXx.
B1. MecToM 1151 NEPBUYHON CYKIIECCHH MOTYT CJIY’KHTh:
A) necHas BeIpyOKa
b) oOnaxénnas ropHas mopoja
B) necuanbie 1roHBI
I') 3abpomieHHbIEC CETBCKOXO03IHCTBEHHBIC YTOIHS
J1) BBITOpEBILINE YYACTKU
E) ObIBLIICE JT0KE JIETHUKA
B2. KoncymeHTOM Jieca siBJIsIETCS BOJIK:
A) OTpeOIIsIeT COIHEYHYIO SHEPTHUIO
b) perynupyeT 4nciIeHHOCTh MBIIIEBUAHBIX TPHI3YHOB
B) BoinonHseT ponib peayleHTa
I') moegaeT pacTUTENBbHOSHBIX MKUBOTHBIX

J1) sIBASICTCSt XUIITHUKOM
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B3. Yka:kurte cOOTBeTCTBHE MEKAY MapaMu )KUBOTHBIX U TUIIOM HX B3aMMOOTHOIIIEHMI:

Iapul scusomuuvix Tunwl 3aumoomuouieHull
A) ocTpulia — 4eJI0BEK 1) XUITHUK — )KepTBa
b) Boik — 3as11 2) mapasuT — X035IuH

B) coBa — mbImb
I') ruapa — naduus
J1) ObIUMii IIETICHb — KOIIBITHOE JKUBOTHOE
Yactp 3(C)
Jaume pazeepuymutit omeem.

C1. B 1859 rony Ha ogHO# u3 Gepm ABcTpanuu BeITyCTHIN 12 map kponukos. Yepes 40 nmet
YUCIEHHOCTh HUX JOCTUIVIA HECKOJBKMX COT MWJUIMOHOB ocobei. Kposmku cramm OenctBuem
ABctpanmuu. Yem MOXHO OOBSCHUTH MaccoBO€ pa3MHOKeHHe KpohukoB? Kak cHusmiam wux
YHUCJIEHHOCTB?

Kpurepuu ounenox:

“5” (otnu4HO) — 21-25 npaBUIIBHBIX OTBETOB

“4” (xopomio) — 16-20 mpaBUIIBHBIX OTBETOB

“3” (ynoBnerBopuTenbHO) — 13-15 mpaBUIbHBIX OTBETOB

“2” (HeyIOBIIETBOPUTENBHO) — 12 1 MeHee MpaBUIIbHBIX OTBETOB
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MHHHUCTEPCTBO CEJIBCKOI'O XO3SIMCTBA POCCUNCKOM ®EJEPALINA
®denepallbHOE TOCYIAPCTBEHHOE OI0KETHOE 00Pa30BaTEIBbHOE YUPEIKICHUE
BBICIHICTO 06paBOBaHI/I}I
«APKTHUYECKHI T'OCYJIAPCTBEHHBINA ATPOTEXHOJIOT MYECKHUI YHUBEPCUTET»
(®I'bOY BO Apxkruueckuit TATY)

Komnenx TeXHOIOTHIA U yIIPaBIICHUS
HaMMEHOBaHUE CTPYKTYPHOTO MOAPA3AeTICHHs

KommniiekT maTepuasion
JJIs1 MPOBeIeHUsI KOHTPOJIbHBIX PadoT

OVIIL.08 Buomorus
43.02.15 TToBapckoe ¥ KOHAUTEPCKOE AEIIO

Axyrck — 2024 1.
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HaumenoBanue pasjaena 1: «KieTka- CTPYKTYPHO -PyHKUMOHAJIbHAS €IMHUIIA )KUBOT0»

BpeMﬂ BbIINOJTHCHUA 3a1aHUA 45MI/IHyT

Bapmuanr 1
Bri6epute npaBuiibHBINA OTBET HA MPEUIOKEHHYIO HH(OPMAILIHIO.
3anumuTe HOMEp U OYKBY OTBETA.
1.Kakasi popMyiupoOBKa COOTBETCTBYET MOJ0KEHUIO KJIETOYHON Teopuu?
a) KIIETKH paCTeHUH UMEIOT 000JI0UKY, COCTOSIIYIO M3 KIETYATKHU;
0) KJIETKH BCEX OPTaHU3MOB CXOHBI IO CTPOEHUIO, XMMHUUYECKOMY COCTaBY U JKU3HEIEATEIbHOCTH;
B) KJIETKH TIPOKAPUOT M YKAPUOT CXOJHBI IO CTPOCHUIO;
T') KJIETKH BCEX TKaHEH BBIMOJIHAIOT CXOAHbIEC (YHKIUY;
2. ComaTnyecKkue KJIETKH B OTJIMYHeE OT MOJOBbIX, CO/IepP:KAaT:
a) TBOMHOW HabOp XpOMOCOM;
0) HENOCTOSHHBIA HAOOP XPOMOCOM;
B) IIUTOIUIA3MY;
I) JIa3MaTUYECKYI0 MEMOpaHy;
3. KiieTku npokapmor, B OTJIM4YHE OT KJIETOK 3YKApHOT,
a) HE UMEIOT TIA3MaTHYECKOW MEeMOpaH#bI;
0) He UMEIOT OPOPMIICHHOTO SPaA;
B) COCTOAT U3 00JI€€ MPOCTHIX OPTaHUUYECKHUX BEIIECTB;
T) coiepKaT UTOIIA3MY;
4. KneTku pactenmii, B OTJIH4YHE OT KJIETOK ’KMBOTHBIX, COJIEPHKAT:
a) sapa; B) XJIOPOILIACTBHI;
0) MUTOXOH/IpUH; I') SHAOIUIa3MaTHYECKYIO CETh;
5. ®epmeHTHI, yYacTBYIOIIME B Ipouecce porocuHTe3a, BCTPOEHBI B MEMOPAHBI:
a) MUTOXOH/IPUIA; B) JIM30COM;
0) sHAOIIIa3MaTHYECKOH CEeTH; T') TpaH XJIOPOTIIACTOB;
6. K 1ByxMeMOpaHHBIM OPraHou1aM KJEeTKH OTHOCHT:
a) MUTOXOHPUU U TUIACTH/IBI;
0) puOOCOMBI M KJICTOUHBIH IIEHTD;
B) JIN30COMBI U BaKyOJIH;
r) OIIC u anmnapat ["onpmxu;
7. JIn30coMbl B KJIeTKe 00pa3yloTcs B:
a) B DHJIOTIA3MATHYECKON CETH; B) KJICTOYHOM IICHTPE;
0) MUTOXOHIPUSIX; T') KoMIiekce [ ombmxu
8. OpraHonbl, pacnoJioyKeHHbIe HA TPAHYJISIPHON IHI0MJIA3MATHYECKOH CETH M YYACTBYIOIHE B
omocuHTE3€E 0eIKa, 3TO —
a) JIM30COMBI; B) pubOOCOMBI;
0) MUTOXOH/IPUH; T') XJIOPOILTACTHI,
9. DHAOIJIA3MATHYECKYIO C€Th MOKHO Y3HATh B KJIETKe 10:
a) MHOXXECTBY TIOJIOCTEH C My3bIphbKaMU Ha KOHIIAX;
0) MHOXKECTBY PACIIOJIOKCHHBIX B HEH TpaH;
B) CHCTEME CBSI3aHHBIX MEXTY COOO0M pa3BEeTBIEHHBIX KaHAIBIICB;
I') MHOTOYHCIIEHHBIM KPUCTaM Ha BHYTPEHHEH MeMOpaHe;
10. X o1HOIi MOJIEKY./Ibl HYKJIEHHOBOI KUCJIOTHI B COeIMHEHUH ¢ 0eJIKAaMH COCTOMT:
a) MUTOXOH/IPHS, B) XpOMOCOMa;
0) XJIOpOILIACT; T') 3HJI0IIa3MaTUYECKasl CETh;
11. Opranouas! — 3710:
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a) IOCTOSIHHBIE ()YHKIIMOHATIBHBIC YaCTH KIICTKH;

0) BpeMeHHbBIEC 00pa30BaHMSI KIICTKH;

B) BBIPOCTHI KJIETKH;

) 00pa30BaHus, COCTOSIIUE U3 MHOXKECTBA KIIETOK;
12. IlnazmaTudyeckass MeMOpPaHa COCTOUT U3:

a) JIBOMHOTO CJI0S1 OCJIKOB M CIIOS JIMITHJIOB;

0) IBOMHOrO CJIOS JIMMIUOB U CJI0S YTJIEBOJIOB;

B) IBOMHOTO CJI051 OETIKOB U yTJIEBOJIOB;

T') IBOMHOIO CJIOS JIMITHUI0B U MOJIEKYJ O€JIKOB;
13. K npoxapuoTraM OTHOCSITCH:
a) OaKTepHUH U BUPYCHI,

0) OakTepHuH ¥ OJTHOKJIETOYHBIE BOJOPOCIH;
B) IIpOCTEeMIINE )KUBOTHBIE U OAKTEPUU;

T') aBTOTpO(HBIE U reTepoTpodHBIE OaKTEepUH;
14. Kakue pyHKUMHU BBINOJIHSIOT YIJIeBOAbI?

a) CTPYKTYPHYIO B) KaTaJUTUYECKYIO

0) PHEPreTHYECKYIO ') MHOTHUE SIBIISIFOTCS TOPMOHAMU
15. Kakumu cBoiicTBaMu 00/1a1a10T MO CAXAPUABI?

a) XOpOIILIO PaCTBOPUMBI B BOJIE, CIIaJIKHE Ha BKYC

0) II0X0 PaCTBOPUMBI B BOJIE, CIIAJKHUE HA BKYC

B) TEPSAIOT CIIAJIKUI BKYC U CIOCOOHOCTH PACTBOPATHCS B BOJIE
16. Kakue cBsi3u cTA0MIM3MPYIOT BTOPUUYHYIO CTPYKTYPY 0€e1KOB?
a) KOBaJICHTHBIC B) HOHHBIC

0) BOIOpOHBIE ') TaKU€ CBSA3H OTCYTCTBYIOT
17. KakoBs! ¢pynknnu JHK B kiaerke?

a) OJIMH U3 OCHOBHBIX HCTOYHUKOB YHEPTHUH

0) MpUHUMAaET HEMOCPEACTBEHHOE yUacTre B CHHTe3e OeJIKOB
B) 00€CIeunBaeT CUHTE3 YIJIEBOIOB U JTUITUJIOB B KJIETKE

') y4acTBYET B XpaHEHUU U Tiepeaue HacleACTBEHHON HHPOpMaIuu
18. MoHOMepaMu HYKJI€EHHOBBIX KHUCJIOT SIBJISIIOTCSH:

a) a30TUCThIE OCHOBAHUS B) HYKJICOTH]T

0) pubo3a i ne30kcupudo3a T') TJII0KO03a

19. Hanbos1ee 37HeProéMKMMH SABJISIOTCH:

a) KHPBI B) OeNKu

0) HyKJICMHOBBIE KUCIIOTHI ') BoJia

20. K mosimmMepam OTHOCATCS:

a) Kpaxmai, OeJoK, IeJUTF0JI03a

0) 6enoK, TTIMKOTEH, )KUP

B) IIEJUTIOJIO3a, caxapo3a, Kpaxmall

T') TJIF0K03a, O€JIOK, JKHUP

BAPUAHT 2

Bri6epuTe npaBUiIbHBINA OTBET HA TPEIOKEHHYIO HH()OPMAIIUIO.

3anummmTe HoMep U OYKBY OTBETA.

1.KJ1eTK# »KMBOTHBIX OTHOCSIT K IPyIIe 3YKAPUOTHBIX, TAK KAK OHU UMEIOT:

a) XJIOPOIIaCThI

0) Tu1a3MaTHYECKyI0 MEMOpaHy

B) 000J10UYKY

T) PO, OTACNEHHOE OT [IUTOIUIA3Mbl 000JIOUKON

2. CTpoenne 1 PyHKUIMH IJIA3MATHYECKO MeMOpaHbl 00yCJIOBJIEHbI BXOASIIIMMU B €€ COCTaB

MOJIEKYJIaAMMU:

a) TIMKOTeHa M Kpaxmasia B) OCJIKOB U JINTIHJIOB



6) IHK u AT® T') KJIETYATKH U TITIOKO3BI
3. BHyTpeHHsIsl OIY:KHAKAs CPpela KJIeTKH, IPOHNU3aHHAS MeJIbYalIIMMMU HUTSAMH 1
TPYOOUKaAMM, B KOTOPO# PaCIoJIOsKeHbI OPraHOU/IbI U SIIPO, - ITO

a) JIM30COMBI B) anmapat [ 'onbpku

0) nuToIIa3Ma T') HJIOTTA3MaTUYECKAasl CETh
4. I''TaBHBIM CTPYKTYPHBIM KOMIIOHEHTOM SI/IpAa SIBJISAIOTCS:
a) XpOMOCOMBI B) MUTOXOHJIPUH

0) pubocoMbl T') XJIOPOILIACThI

5. OcHoBHasi PyHKUMSI MUTOXOHAPUIA-

a) penymukanusa JJHK B) cunte3 ATD

0) OuocuHTe3 OeKa I') CHHTE3 yIJIEBOJIOB
6. XstoponyiacTsl B pacTUTEJBLHOM KJIeTKe BBINOJHAIT QYHKIUIO:

a) XpaHEeHHU U TIepejaud HACJIeICTBEHHOW HH(OpMaLIUK JOUEPHUM KIIETKaM;

0) TpaHCIIOpPTa OPraHMYECKUX U HEOPraHMYECKUX BEIIECTB B KIIETKE;

B) OKHCIICHUSI OPTAaHUYECKUX BEIIECTB 10 HEOPTaHUYECKUX C OCBOOOXKICHHUEM SHEPTUU;

r) 00pa30BaHUs OPraHMYECKUX BEIIECTB M3 HEOPTrAaHUYECKHUX C UCIIOJIh30BAHUEM SHEPTHH CBETA,
7. Kaky1o pyHKIHIO BBINIOJHSACT B KJIeTKe KJIeTOYHbIN LeHTp?

a) IPUHUMAET y4acTue B KJIETOYHOM JEJICHUU

0) sIBNIsIeTCS XpaHUTENeM HacleACTBEHHON HH(pOopMaIuu

B) OTBeUaeT 3a OMOCHHTE3 Oernka

T') ABIISETCS IIEHTPOM MAaTPUYHOTO cuHTe3a pudocomuoit PHK

8. Opranoua, oTTpaHUYEHHBIN OT HUTONMJIA3MBbI 0JIHOII MeMOPaHOi, Co/lepPKALINI MHOKECTBO
(pepMeHTOB, KOTOPBIE PACIICIIAIOT CJIOKHbIE OPraHUYecKHe BelecTBA /10 POCTbIX, MOHOMEPOB,-
a) MUTOXOHPUH B) JTU30COMBI

0) pubocombl r) anmapat ['onbmku

9. Kakue npoueccbl IpoucXoasT B pudocomax?

a) OKUCIIEHHUE YTJIEBOOB

0) cuHTE3 MOJIEKYJT OeKa

B) CUHTE3 JIMIIMJIOB U YIJIEBOJIOB

') OKHCJIEHHE HYKIEUHOBBIX KHCIIOT

10. Ha MemOpaHax KaKHX OPraHOHMI0B KJIECTKH PacnoaralTcs pudocomsi?

a) SHJOIJIa3MaTUYECKON CeTH B) JIN30COM

0) XJI0pOIIacTOB I) KoMIuiekca [ onpmxu

11. Opranonpl KJIeTKH, MMeKOLIUe IBe MeMOpaHbl,- 3TO:

a) IM30COMbI 1 MUTOXOH/IpUU

0) MUTOXOHIPUHU U PUOOCOMBI

B) IUIACTUABI 1 MUTOXOHAPUU

') puOOCOMBI M BaKyOJIH

12. Ha MemOpaHax riagkoi 3JHI0IJIA3MATHYECKOH CeTH, B OTJINYHE OT LIEPOXOBATOM, He
NPOUCXOIUT CHHTeE3a:

a) YIJIeBOJIOB B) JIUTIUJIOB

0) 6enkoB ') HyKJIEHMHOBBIX KHCIIOT

13. XpoMocoMBI IPEACTABJIAIOT COOON:

a) Heckosbko motekyn JIHK, coennHéHHBIX BMecTe

6) monexyny JJHK B coenunenuu ¢ nunuaamu

B) Heckoibko reHoB JJHK

r) monekyny IHK B coenunenuu ¢ 6enkamu

14.Kakue GpyHKIIMY BHINOJHSIOT JUIUAbI?

a) CTPYKTYPHYIO B) TEIJIOU30JUPYIOLIYIO

0) SHEPreTHYECKYIO ') HESKOTOpBIE SBIISIOTCS TOPMOHAMH
15. B kakux KJeTKax coAepKuUTcA 00/bIIe YIiIeBOAOB?

a) B PaCTUTEIIbHBIX 0) B )KHBOTHBIX
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B) OJIMHAKOBOE KOJIMYECTBO B TEX M IPYTUX KIETKAX

16. Kak nykiaeoruast IHK coennHeHsl B 0HY Henb?

a) yepes ocTaTok (HochOpPHOM KHCIOTHI OJJHOTO HYKJICOTHIA M 3-aTOM JIe30KCUPUOO3BI IPYroro
0) yepes ocTatok (HochHOpPHOI KUCIOTH OJTHOTO HYKJICOTHIA U a30THOE OCHOBAHUE JAPYTOTO

B) yepe3 ocTtaTku (GocHOpHON KUCIOTHI COCETHUX HYKJICOTHIOB

T) 4epe3 Je30KCUPUO03bl COCETHUX HYKIICOTH]IOB

17. U3 aMUHOKHUCJIOTHBIX OCTATKOB MOCTPOEHbI MOJIEKYJIbI:

a) YIJIeBOJIOB B) JIUIUIOB

0) 6enkoB T') BOJIBI
18. Cocras /IHK u PHK otiim4aercs conep:kaHuem:
a) caxapa

0) a30TUCTBIX OCHOBAHUM

B) caxapa U a30THCThIX OCHOBAHUU

19. Jasa JHK xapakTepHbI cjieayonue a30TUCTbIe OCHOBAHUS:
a) aJileHUH, TyaHUH, [TUTO3HH, ypaIuI

0) aJleHUH, IUTO3UH, THMUH, Ypalliil

B) aJICHUH, TYaHUH, IUTO3UH, THUMUH

20. MoHOMEpPOM KpaxMaJia U IJIMKOTeHa sIBJIAeTCS:

a) caxaposa B) pubo3a

0) riroko3a T) 1e30Kcuprbdo3a

Kpurepuu ounenox:

“5” (oTimuHO) — 19-20 npaBUIILHBIX OTBETOB

“4” (xopomio) — 15- 18 nmpaBUJIbHBIX OTBETOB

“3” (ynoBnerBoputenbHo) — 10-14 mpaBUIbHBIX OTBETOB

“2” (HeyOBIIETBOPUTENBHO) — 9 U MEHee NMPaBUIIbHBIX OTBETOB

Pa3nea 2 «Ctpoenune u pyHKIMH OPraHu3mMa

Bpems Bbinosinenus 3axanus 1435Smun

Bapuanr 1

OTBeThTE NPaBUIBHO HA BONPOCHI:
1. U3yuyeHueM 3aKOHOMepHOCTel HACJIeICTBEHHOCTH M H3MEHYMBOCTH OPTraHU3MOB 3aHUMAaeTCs
HAayKa......
2. SIBjieHMe MOJUILIONIUN NPEACTABJSAET COOOIA....
3. ®enorum 3710. ...
4. Iuru0puaHoe CKpeuuBaHue — 3TO CKpPelMBaHUE POAUTEIBCKUX (OopM, KOTOPBIE PAa3IHYAIOTCS
no....
5. HazoBuTe Npu3HaKu, xapakrepusywmue myrauuu (1) u mogupuxanuu (2):

a) UMEIOT MIPUCIIOCOOUTENBHBIN XapaKTep;

0) rmepeaaroTcs 1Mo HACJIEICTBY;

B) HOCAT CIIy4alHBII XapaKkTep

I') HE TIepeatoTCs IO HACJIEICTBY

1) HE 3aTParuBaiOT T€HOTHUIIA

€) U3MEHSIOT TeHOTHII

) U3MEHEHHUS ITPOUCXOIAT B XPOMOCOMaX
6. Oco0u, B IOTOMCTBE KOTOPBHIX O0HAPYKHBAETCH pacuielieHne, Ha3bIBAKTCA. ...
7. K ananmu3upyomemMy OTHOCST CKpPellHBAHHME THIIA:

a) Aax Aa;
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0) Aax aa;
B) AA x Aa;
8. ’KeHckasi reTreporaMeTHOCTbL MMeeT MECTO y:
a) Ipo30(UIIBL;
0) uenoBeKa;
B) IITHIL;
9. KosinyecTBO (heHOTHIIOB NP CKPelIUBAHUU AA X Aa B ciiyuyae MOJHOT0 JOMUHUPOBAHUSA:
a) 1; 0)2; B) 3;
10. Bo3Mo:kHbIe BADHAHTHI raMeT y 0co0M ¢ reHoTHIIOM AABB:
a) AB; As;
0) AA; Bs;
11. IureTepo3urora uMeeT reHOTHIL:
a) AaBB;
0) AABB;
B) AaBB;
12. MyTanus — 3T0 U3MeHEeHHUs B reHaX, NIPOUCXOAsIIHE M0/ BIUSIHHEM....
13. MeToa, KOTOPBIi HeJIb35l HCIOJIb30BATH VIl H3y4YeHHUS FeHeTHKHU Ye10BeKa:
a) rTHOpUA0IOTrMUECKHUIA;
0) OMOXMMHUYECKHUIL;
B) TCHEAIOTMYECKU;
14. OgHOpPOAHYIO IPYIILY PACTEHHI ¢ X03AHCTBEHHO HEHHBIMHU MPU3HAKAMHU HA3bIBAKOT -...
15. MaccoBblii 0TOOp NPAKTHYECKH He UCII0JIb3YeTCsl B CeJIeKIHH. ...
16. LleHTpBI MHOT000pPa3Usi U MPOUCXOKIACHHUS KYJIbTYPHBIX PACTEHUH YCTAHOBUIL. ...
17. Pa3zpadoTaTh cnoco0bl NpeoaosieHus 6eCnJIoAusi MeKBUIOBbIX THOPHUI0OB BliePBbIe yIaJ10Ch...
18. MeTtoa, IIMPOKO HCIOJIB3yEeMblil B CeJICKIIMH PACTEHHII 1 MEKPOOPTaHNU3MOB M MO3BOJIS IO i
HCKYCCTBEHHO MOJy4aTh MyTalllH,...
19. ITo xakum npusHakam I'. Menaenb n30paj ropox 00beKTOM CBOMX MCC/IEI0BAHUIM:
a) CaMOOTMBUISFOIITUICS OTHOJIETHUK;
0) UMeeT KOHTPACTHbIE MPU3HAKHY;
B) 00a OTBETa BEPHBI;
20. I'ne pacnoJioskeHbl ajLleIbHbIE TeHbI:
a) 0JTHAa XpOMOCOMa;
0) pa3Hble XpPOMOCOMBI

Bapmuanr 2
Br16epuTe npaBUiIbHBINA OTBET Ha MPEIOKEHHYIO HH(POPMAIIHIO.
3anummre HoMep U OyKBYy OTBeTa.
1. CymHoCTh THOPHUI0JIOTHYECKOT0 METO/a 3aKJIHYAeTCH B:
a) CKpeLIMBaHUU OPTaHU3MOB U aHAJIN3€ TOTOMCTBA;
0) MoTy4YeHur MyTaIlui;
B) MCCIIEJ0BAHUN I'€HEAJIOTUYECKOTO JPEBA;
I') MOJIy4€HUU MO (DUKALIHIA;
2. OpraHusm, B reHOTHIIE KOTOPOI'0 COJePKATCH pa3Hble aJlJIeJH 0JHOI0 FeHa, HA3bIBAIOT:

a) peleCCUBHBIM; B) T€TEPO3UTOTHBIM;
0) TOMUHAHTHBIM; ') TOMO3UTOTHBIM;
3. Kak nHa3BaJu I'. MeHeqb NPU3HAKH, HEe NPOSIBJISIIONIAECS Y THOPUI0B NEePBOro NOKOJIeHHsI?
a) FeTepO3UTOTHBIMY; B) PELIECCUBHBIMY;
0) TOMO3UTOTHBIMU; T') IOMUHAHTHBIMU;
4. COBOKYITHOCTH I'€HOB, KOTOPYI0 OPTaHHU3M MOJy4aeT 0T poAuTesieil, Ha3bIBaIOT:
a) reHo(hOHIOM; B) (DEHOTHUIIOM;
0) HacIeACTBEHHOCTHIO; ') TEHOTUIIOM;

5. OpranusM ¢ reHOTHIIOM, FeTEePO3UTOTHBHIM 10 IBYM NapaM aJljieJie, -
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a) AaBs B) aaBB
0) AaBB r) AABB
6. Oco0u, oOpa3yromue OJMH COPT raMeT U He Ja0lue paculenieHus NPU3HAKOB B IOTOMCTBE,-
a) MyTaHTHBIE; B) '€TEPO3UTOTHBIE;
0) reTepo3uCHBIC; ') TOMO3UTOTHBIC;
7. U3 siineK/JIeTKH pa3BUBaeTcCH 1eB0YKa, eCJIM B IIpolecce OIJIOAOTBOPEHHs B 3MI0Te 0KA3aJHUCh
XPOMOCOMBI

a) 44 ayrocomsl + XV B) 44 aytocomsl + XX
0) 23 ayrocomsl + X r) 23 ayrocomsl + Y
8. Kakue ramersnl 00pa3ylorcs y 0co0M ¢ TeHOTHIIOM AaBB?
a) AB, BB B) Aa, AA
0) AB, aB r) Aa, BB
9. Kak 0003Ha4a10TCSl TEHOTUIIBI 0c00€ii MPU TUTMOPUIHOM CKPeIUBAHUU?
a) BeBB x AaAa B) AaAA x BeBB
0) AaBB x AaBB r) Aaaa x BeBs
10. CkoJ1bKO Nap aTbTEPHATHBHBIX MPU3HAKOB HU3Y4YalOT NP MOHOTHOPHAHOM CKpelIUBaHUU?
a) OJHY B) JIBE
0) Tpu I') 4YEThIpE
11. 'emoduins y nereii yaiie nposiBjsieTcsi 0T Opaka —
a) HEPOJCTBEHHOT'O B) JIFOJICH pa3HbIX HAIMOHAIBLHOCTEH
0) OJIM3KOPOACTBEHHOTO T) JIF0JICH pa3HbBIX pac
12. Kak Ha3bIBaeTCsl HAYKa 0 3aKOHOMEPHOCTSIX HACJIeICTBEHHOCTH M M3MEHYUBOCTH ?
a) SKOJIOTHS B) CEJICKIIUS
0) 6uorexHooTUsA I') TeHEeTHUKa
13. IIpeodaanarommii NPU3HAK, KOTOPBIA NPOABIAAETCS Y THOPHIHOIO TOTOMCTBA, HA3bIBAIOT:
a) TOMMHAHTHBIM B) THOPUTHBIM
0) peleccCUBHbBIM T') MyTaHTHBIM

14. YkaskuTe reHOTHI YeJI0BeKa, ecJIH 110 GeHOTHIY OH CBETJIOBOJIOCHIH M roJiy0or/jia3bii
(peneccMBHbIC NPU3HAKH):
a) AABB B) aaBB
0) AaBs r) AaBB
15. « B noromcTBe, MOJy4eHHOM OT CKpPelIMBAHNS THOPU/IO0B NEPBOr0 MOKOJIeHHs, YeTBePTh
oco0eii NMeeT penleCCUBHBIN NPU3HAK, TPH YeTBEPTH — JIOMHUHAHTHBII - 3TO 3aKOH:
a) eIMHO00pa3usi THOPUIOB TIEPBOTO TTOKOJICHUS
0) pacuieruieHus
B) HE3aBUCUMOTO pacIpe/IeIeHNs TeHOB
T') CUEIUIEHHOTO HAaCJI€0BAHUS
16. CBoiicTBO MPOTHBOMOJIOKHOE HACJIECTBEHHOCTH, HO HEPA3PHIBHO ¢ Hell CBA3aHHOE, - ITO:
a) pa3BUTHE B) pa3apaxuMoCTh
0) U3BMEHYUBOCTD T) afjanTanus
17. 3arpsizHeHHe OKpYyKalolIeil cpeabl MyTareHaMu, NOBbIILIEHUE YPOBHS PaAHALUH — IPUYHHBI:
a) yBeJIMUYEHUS YKciia MHPEKIMOHHBIX 3a00IeBaHN
0) yBeIMUEHHsI YKciia HacJIeCTBEHHBIX 3a00JIeBaHHH
B) MPUCIIOCOOJIEHHOCTH OPTaHU3MOB K CpeJie
I') YCIOXKHEHUS 1enel TUTaHus
18. U3meHeHHneE MOC/Ie10BATEILHOCTH HYKJIe0THI0B B MoJiekyJe JJHK — 310 myTanus:
a) reHHas B) XpOMOCOMHast
0) reHoMHas ') ayTOCOMHAs
19. Ilpumepom, KaKoii N3MEHYNBOCTH SIBJISIETCS BBITATHBAaHMe cTe0Jiell y pacTeHM,
HCNBITHIBAKIIUX HEIOCTATOK CBETA:
a) MyTallUOHHOM; B) KOMOWHATHUBHO;
0) NUTOIIIA3MAaTUYECKON; T) MOAU(DUKAITMOHHOM;
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20. YcTaHoBUTE COOTBETCTBHE MEKIY HacaeACTBeHHOH (A) u moaudukanuoHHoii (b)
U3MEHYUBOCTHIO M X XaPAKTEPUCTUKAMHU.
a) MPOSBIIAETCS TOJIBKO B IPE/ENiax, OrPaHUYCHHBIX T€HOTUIIOM;
0) BO3HHKIIIEE M3MEHEHHUE HE TepelaéTcs MOTOMKaM;
B) MOJKET 3aTparuBaTh OTJEJIbHbBIC T€HBI,
') MOXET U3MEHHUTH KOJIMYECTBO XPOMOCOM B XPOMOCOMHOM Habope;
1) SIBJISIETCS CJIEJICTBUEM HOBOM KOMOMHAILIMU T€HOB, BOSHUKIIEH MPH OIIOAOTBOPEHUU;
€) MPOSIBIIICTCS B OTBET HA BO3JCHCTBHE OTACTHHBIX (PaKTOPOB CPEIBI.
Kpurepun oueHok:
“5” (otnmuuHO) — 19-20 npaBUIBHBIX OTBETOB
“4” (xopomio) — 15- 18 nmpaBUIbHBIX OTBETOB
“3” (ynoBnerBoputenbHo) — 10-14 mpaBUIbHBIX OTBETOB
“2” (HeyOBIETBOPUTENIHHO) — 9 U MEHee MPaBUIIBHBIX OTBETOB

HaumenoBanmue pasjaena: Pazgea 3. «Teopusi 3Boromumn»

Bpems Bbinosinenus 3axanus 20 MmuH

BapuanTt 1

1.YUro sBAsieTcs 10Ka3aTeabCTBOM BOJIIOLIMU?

A) apomopdo3

b) unnoananranus

B) naneonTonoruueckue qaHHbIC

I') ectrecTBenHbIi 0TOOP

2.ITouemy y BepOItO1a )KHUP CKAIJIMBACTCS HA CITUHE, a HE pacIpeesieTcs 10 BCEMY Tery?
A) 4TOOBI HE OBLIIO TIEpPETPEBA HA COJIHIIE

b) oH sBNsieTCS ICTOYHUKOM BOJIBI U DHEPTHH

B) Tam Oouibliie KpOBEHOCHBIX COCYIOB

3. Kak Ha3bIBaeTcs, HayKa, U3y4arolas 3apo/bllIeBOE Pa3BUTHE OPraHU3MOB?
A) Mukpobuoorus

b) cpaBHuTENBEHAS aHATOMUS

B) rucronorus

I') smGpuonorus

4.Yem siBNIsI€TCA €CTECTBEHHBIN 0TOOP, OOpHOa 3a CyIeCTBOBAHKE, HACIEACTBEHHOCTh, U3MEHUUBOCTh?
A) HampaBJIEHUSIMU SBOJIIOLHUN

b) nBwxymmMu criiaMu 3BOJTIOTIHI

B) pesynpTaTamu SBOTIOIIUN

5.Kak Ha3bIBaeTCs MHANBUYAIbHOE Pa3BUTHE OpraHu3ma’?

A) oHTOrEHE3

b) ¢punorenes

B) maprenorenes

I') oorenes

Bapuanr 2.

1.YTo0 ABNsIeTCS NBMXKYIIEN CUIIOW 3BOIIOLNNA?

A) maneoHToNorus

b) ecrectBenHsIit 0TOOP

B) Ouoreorpadus

2.IToyemy y TIOJIEHS, MOPXka MUP PACIOiaraeTcs paBHOMEPHBIM CJIIOEM IO BCEMY Tely?
A) sABIISIETCSI HKCTOYHUKOM BO/JIbI 1 SHEPTUU

b) BeImonHAET QYHKIIUIO TEPMOPETYIISAIIUN

B) sBisieTcst ICTOUHUKOM KHCJIOPO/1a

3.Kak Ha3pIBaeTCs HayKa, M3y4daronias IpeBHUE BIMEPIINE OPTaHU3MBI?
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A) ruTosiorus

b) rucronorus

B) maneonTonorus

I') smOpuonorus

4. Kak Ha3bpIBaeTCs HCTOPUYECKOE Pa3BUTUE OpraHu3Ma?

A) oHTOrEHE3

b) puorenes

B) oorenes

I') maprenorenes

5. Yro npeacrapiseT co00H B3aMMOOTHOLIEHMSI, KOTOPBIE CKJIABIBAIOTCS MEXAY OCOOSIMHU pa3HbIX
BUJOB?

A) UBMEHYHUBOCTD

b) mexxBuoBast 6oprda

B) BHyTpuBHIOBas 6oppda

I') ecrecTBeHHBII OTOOP

Kpurepuu ouneHox:

“5” (0TIIMYHO) — 5 MPAaBUIIBHBIX OTBETOB

“4” (xopouio) — 4 nMpaBUJIbHBIX OTBETOB

“3” (yIOBIIETBOPUTEIBHO) — 3 MPAaBUIIHHBIX OTBETOB

“2” (HeyOBJIETBOPUTENBHO) — 2 U MEHEE NMPABUIIbHBIX OTBETOB

HaunmenoBanmue pasnena 4 «IKOJ0TUsD)

Bpems BbInosiHeHus 3a1aHus 45 MuUH
Bapuanr 1

Yacrs 1(A)
Bbi0epuTe oanH NpaBUIbHBIN OTBET.
Al. K abuornuecknM ¢akropam oKpy:Kawoliei cpeabl OTHOCAT:
A) penbed, KMMaT, TEMIIEPATYpPY, CBET, BIAKHOCTb, COTIEHOCTB BOJIBI
b) pacturenbHbIi onaj;, MUHEPAJIbHBIN COCTaB MOYBBI, BIAKHOCTb
B) conenocts BOABI, OTMEPILINE YACTH BOJHBIX PACTEHUN U OCTAHKU KUBOTHBIX, CBET
I') ra3oBblii cocTaB aTMOC(ephl, 3arpsiI3HEHUE MOYBBI, BO3AYXa U BO/IbI IPOMBIIUIEHHBIMH OTXOAaMH
A2. Tun Me:XKBHAOBBIX OTHOLICHUH, IPH KOTOPOM 002 OPraHM3Ma MOJIY4al0T B3AMMHYIO M0JIb3Y

A) XUITHUYECTBO B) cumbuo3

b) konkypeHuus I') mapazutusm

A3. IIpou3BoauTe/ I OPraHu4ecKMX BelleCTB B IKOCHCTEME

A) nponyneHTs B) penyueHTsl

b) xoHCYMEHTHI I') ’xuBOTHBIE

A4. O6010uka 3eMiH, 3aceIéHHAA )KUBBIMU OPraHU3MaMU, HA3bIBAETCH:
a) rugpocdepoit 0) nmutocdepoit B) atMocdepoii 1) buochepoit

AS. Yuenue o 6mocgepe 0bL10 CO31aHO:

a) XK.b. Jlamapkom 0) B.W. Bepraackum  B) D. 3r0ccom r) D. Jlepya
A6. UTo 13 nepevncJeHHOro sBJsieTcs: 0HoreoneHo3som?

A) myxa mocie J0XKIs

B) manenbkuii npyn

b) xams pocsl
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I') akBapuy™m ¢ BOJOpOCIISIMU Ha KOCMUYECKOM KopabJie

A7. K xocHomy BeniecTBy 0nMoc(epbl OTHOCSTCS:

A) HeTb, KAMEHHBIHN YTOJIb, YTOJIb, U3BECTHSIK

b) Bona, mousa

B) rpanut, 6azanbt

I') pacTeHus, ;kuBOTHbIE, OAKTEPHH, TPHOBI

AS8. OrpanunuuBamii (paKTOP NIl PACHPOCTPAHEHHSI OPraHU3MOB B TYH/Ipe
A) HU3Kas BIAXKHOCTh B) Hu3kas remneparypa Bo3ayxa

b) 3a60:109€HHOCTH TTOYBBI I') HemocTaTok muIIM

A9. IIpaBWJILHO COCTABJIEHHAS eTPUTHAS NMUIEBAs 1eMNb:

A) sicTped— Ap031— 10K ACBOMYESPBb—IMCTOBOHOTIA]

b) nucroBoit onag— 10X 1eBOHYEPBE— IPO31—>ACTPEO

B) sctpeb6— ckBopenn—nayKk—00KbsI KOPOBKA—> TIS—> JTUCThS

I') mucThSI—TII1— 00KbIKOPOBKA—TTAYK— CKBOPEI—SICTPEO

A10. CoBOKYNIHOCTB BCeX ’KUBBIX Opranu3zmoB Ouocdepst B. U. Bepuaackuii npeasioxu1 Ha3BaTh

A) XU3HbBIO B) xuBBIM BelieCcTBOM
b) 6uomaccoit I') mpaBUIIbLHOTO OTBETA HET
Yacts 2(B)

B 3apanusix B1-B2 BbiOepuTe 3 BepHBIX 0TBETA U3 IIECTH.

B1. K aHTpOnoOreHHbIM 3KO0JOTH4YecKNMM (paKTOPaM OTHOCHAT:
A) BHECEHHE OpraHUYECKUX yJ0OpEHHI B TOUBY

b) ymenbiieHre B BOJOEMaX ¢ YBEIMUEHHEM TTTyOMHbI

B) Brinmangenue ocaakon

I') npekpaiiieHre ByTKaHUYECKOM JesTeTbHOCTH

J1) mpopexrBaHNE CaXKEHIIEB COCHBI

E) oOMmernenue pex B pe3ysibTaTe BEIpYyOKH JIECOB

B2. B ecrecTBeHHOI IKOCHCTEME:

A) pazHOOOpa3HBbIif BUJI0BOW COCTaB

b) obutaet HeOOMBIIIOE YKCIIO BUIOB

B) He3aMKHYTBIN KpyroBOPOT BELLIECTB

I') 3aMKHYTBIH KPYTOBOPOT BEIIECTB

J1) pa3BeTBIEHHBIE IEH MUTAHUS

E) cpenu KOHCYMEHTOB Npeo0IajatoT XUIHUKH

B3. YcTraHoBHTE COOTBETCTBHE MEKAY KOMIIOHEHTAMHU CpPpEAbl 1 IKOCUCTEMaMM:

KommnoHeHTBI cpeabl IKOCHCTEMBI
A) KpyroBOpOT BEIIECTB HE3AMKHYTBIN 1) arporieHos
b) xpyroBopoTt BeliecTB 3aMKHYTbII

B) uenu nutranus KopoTkue 2) OMOTeOIIeHO3

I') nenm nutaHus UTMHHBIC
J1) npeoOnajanie MOHOKYJIBTYP

Yactp 3(C)
aime pazeepuymuiit omeem.
C1. B 4ém npuurHa MaccoOBBIX MUTPALMi )KUBOTHBIX
Bapuanr 2
Yacts 1(A)
Buvibepume 00un npagunvuwlii omeem.
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Al. K OuoTnyeckuM (pakTopam OKpysKarouieil cpeabl OTHOCAT:
A) pacTUTENbHBIN Onaja, MUHEPAIbHBINA COCTAB MTOYBHI, BIIAYXHOCTh
b) conenocth BOJbI, OTMEPIINE YACTH BOJHBIX PACTEHUH U OCTAHKH KUBOTHBIX, CBET
B) rubens pacteHuit 1 KUBOTHBIX OT WH(EKINI, BEI3BAHHBIX MUKPOOPTaHU3MaMH
I') ra3zoBblii cocraB arMocQepsl, 3arpsi3HEHHE IIOYBBI, BO3AyXa M BOJbl NPOMBIIUIEHHBIMU
0TX0JlaMU
A2. Dxonoruyeckue (paKTopbl BO31EHCTBYIOT HA )KUBbIE OPTraHU3MbI:
A) OTHOBpPEMEHHO U COBMECTHO JIPYT C IPYIOM
b) oqHOBpEMEHHO U M30JMPOBAHHO IPYT OT Apyra
B) coBmecTHO apyT ¢ IpyroM, HO B ONPEEIIEHHOH 110CIE10BATEIbHOCTH
I') u30aMpoOBaHHO IPYT OT Apyra U B ONPEeIIEHHON MOC/IE0BaTEIbHOCTH
A3. U3 nepeuncjieHHbIX 0M010TMYECKHUX SIBJEHUH IrOMYHBIM OMOPUTMAM NOAYMHSIIOTCS:
A) n3MeHeHHe CKJIOHHOCTH K KPOBOTEUEHUSIM Y OIIEPUPOBAHHBIX OOJIBHBIX
b) oTkpbIBaHuE U 3aKpbIBaHUE PAKOBUH Y MOPCKUX MOJUTFOCKOB
B) usmenenue remnepaTypsl Tej1a yeaoBeka
I') Murpamus JI0coceBbIX PO HA HEPECT B PEKU
A4. B nomyJsiuMu, cOCTOSIMIel W3 MOCTOSIHHO Pa3MHOKAKIIMXCH 0c00eil, YHCIEeHHOCTh Oyaer
YBEJIMYUBATHLCA MPHU CJeyIoueid BO3PacTHOM CTPYKType:
A) 01MHAaKOBOE COOTHOILIEHHE MIIA/IIINX, CPEJHUX U CTAPIIMX BO3PACTHBIX IPYII
b) Miaammx Bo3pacTHBIX IPYII MEHBILIE, YEM CPETHUX U CTAPILIMX
B) cpenHux Bo3pacTHBIX rpyIil OOJbILE, YeM MIIAIIINX U CTapIINX
I') Myagimx BO3pacTHBIX TPy OOJIBIIIE, YEM CPETHUX M CTAPIIUX
AS. IlpumMepoM OHOTHYECKMX MEKIONMYIALMOHHBIX B3aHMOOTHOIIEHHUH IBYX BU/IOB 110 THILY
KOHKYPEHIUH ABJISIETCSI COBMECTHOE CyllleCTBOBaHHe:
A) BOPOHBI M CHHHIIBI
B) xanaznckoil u eBpornelickoil HOpoK
b) 6epessl 1 rpuba-TpyTOBUKA
I') yenoBeka u yeaOBEUECKOM acKapu/ bl
A6. IIpumMepomM OMOTHYECKUX MEKIIONMYJISIIUOHHBIX B3AMMOOTHOIICHUH 1BYX BH/JAOB 110 THITY
MYTYaJIu3Ma AABJISETCS COBMECTHOE CylleCTBOBaHue:
A) akTUHUM U paKa-OTLIETbHUKA
B) xopoBbI 1 yepBs-cocaylblIUKa
B) XIyTHKOBBIX MMPOCTEHIINX U TEPMUTOB
') KOTIBITHBIX MJIEKOTIUTAIOIINX (B CAaBaHHAX )
A7. Y10 U3 nepevrcIeHHOr0 ABJISETCS IKOCUCTEMOi, HO He sIBJIsAeTCs OMOreoeHo30M?
A) LINPOKOJIUCTBEHHBIH JieC
b) nenp B IMPOKOJIMCTBEHHOM JIECY
B) nonsina B IMPOKOIUCTBEHHOM JIECY
') iyr psaoM ¢ HIUPOKOTUCTBEHHBIM JIECOM
AS8. IlepBHYHBIM KOHCYMEHTOM B HEKOTOPOi IKOCHCTEME SIBJISICTCH:
A) cokon b) nucuua B) onenn I') yx
A9. IIpaBHJIbHO COCTABJICHHAS NACTOUIIIHAS MUIIEBast Lelb:
A) TCThI—TIA—00KbIKOPOBKa—TTAYK— CKBOPEI[—SICTPEO
b) sictpe6—ckBopenr—nayk—00Xbsi KOPOBKa—> TJIsI— JIUCThS
B) nmucroBoii onag— 10x1eBoiuepBE— ApO31—>CTPeO
I') scTped— apo3a— A0KAeBONIEPBH— TUCTOBOMOIIA]T
A10. IIpaBuIbHO cOCTABJICHHAs1 BTOPHYHASI IKOJIOTHYECKAs CYKIeCCHsI:
A) noxxapuiie—JIUIaiHUKU U BOJOPOCIU—TPaBbl U KYCTAPHUKU— EJIbHUK—0epe3HsIK
—ny0OpaBa
b) ckanpl—naumaifHUKN U BOJOPOCIM—MXH U NAaNOPOTHUKU—TPABBI U KYCTAPHUKH—
Oepe3HIK— CMEIIaHHBIIEC— IIbHUK
B) BeIpyOKa—TpaBbl 1 KyCTapHUKU—>OEPE3HIK—>CMEIIaHHBIIIeC— CIIbHUK
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I') mycrompb—MXu U NaOpOTHUKU—TPaBhl U KyCTapHUKU—CMELIaHHbIHIeCc—0epe3HsIK
—ayOpaBa
Yacrb 2(B)
B 3a0anuax B1-B2 evioepume 3 6epHuvix omeema u3 npueeodeHHulXx.
B1. MecToM 1yisi NIePBUYHOM CYKII€CCHMH MOTYT CJIYKHTh:
A) necHas BRIpyOKa
b) o6HaxxénHas ropHas mopoaa
B) necuanbie qroHbI
I') 3aGporieHHbIe CENbCKOXO03SICTBEHHbIE YTOIMS
J1) BBITOpEBILINE YYACTKU
E) OpiBIICE JTOXKE JIETHUKA
B2. KoncymeHTOM Jieca SIBJISIETCS BOJIK:
A) mOTpeOIsIeT COIHEYHYIO SHEPTUIO
B) perynmupyeT 4uCICHHOCTh MBIIICBUIHBIX TPHI3YHOB
B) BeIMONIHSAET pob peylieHTa
I') moemaeT pacTUTCILHOSAHBIX JKUBOTHBIX
J1) siBNIsieTCS XUITHUKOM
B3. YkaxkuTe cOOTBETCTBHE MEKIY MAPAMM KUBOTHBIX M THIIOM UX B3aMMOOTHOIIEHUIA:

Lapwi scusommbix Tunwsi 83aumoomuouieHull
A) ocTpulia — yenoBeK 1) XMILHUK — )KepTBa
b) Bonk — 3as11 2) mapasuT — X035IuH

B) coBa — mblib

I') ruapa — naduus

J1) ObIumii IeTIeHb — KOTIBITHOE JKUBOTHOE

Yacts 3(C)

Jlaiitme pazeepruymutit omeem.

C1. B 1859 rony Ha ogHo#i U3 Gepm ABcTpanuu BbITYCTHIM 12 map kponukoB. Yepes 40 net
YHUCJIEHHOCTh HX JIOCTUIJIA HECKOJIBKUX COT MHJUIMOHOB ocoOeil. Kpommku cramum OenctBuem
ABctpamuu. Yem MOXHO OOBSCHHTH MaccoBO€ pa3MHOXKEHHE KposnkoB? Kak cHM3MIM HX
YHCIIEHHOCTb?

Kputepun onenok:

“5” (oruaHO) — 21-25 MpaBUIIBHBIX OTBETOB

“4” (xopoio) — 16-20 npaBUIIbHBIX OTBETOB

“3” (ymoBnerBopuTenbHO) — 13-15 mpaBUIBHBIX OTBETOB

“2” (HeyIOBIETBOPUTEIBHHO) — 12 U MEeHee NMPaBUWIbHBIX OTBETOB
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MHHHUCTEPCTBO CEJIBCKOI'O XO3SIMCTBA POCCUNCKOM ®EJEPALINA
®denepallbHOE TOCYIAPCTBEHHOE OI0KETHOE 00Pa30BaTEIBbHOE YUPEIKICHUE
BBICIHICTO 06paBOBaHI/I}I
«APKTHUYECKHI T'OCYJIAPCTBEHHBINA ATPOTEXHOJIOT MYECKHUI YHUBEPCUTET»
(®I'bOY BO Apxkruueckuit TATY)

Komnemnx TeXHOIOTHIA U yIIPaBIICHUS
HaMMEHOBaHUE CTPYKTYPHOTO MOAPA3AeTICHHs

KommniiekT maTepuasion
JJIS1 IPOBeeHUu s
NPAaKTHYEeCKUX 3aHATHH
OVII.08 buonorus
43.02.15 IloBapckoe ¥ KOHAUTEPCKOE JEI0

Axyrck — 2024 1.
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Ilpakmuueckoe 3anamue Nel
«"Bupycnvie u 6akmepuanvhule 3a001eeanun. Qouue nPUHYUNBL UCNOIb308AHUA JIEKADCMEEHHBIX
eeuwecme. QOcodeHHOCMU NPUMEHEHUA AHMUOUOMUKOE"" .
Teopemuueckas uacmo

Ha mpoTsikeHuu KU3HU BCE Mbl HEOJHOKPATHO CTAJIIKMBAEMCSI C PA3JIMYHBIMU 3a00JI€BAaHUSIMH.
st Toro, 4roObl UX 3PPEKTHBHO JIEUNTh, HEOOXOIUMO pazodpaTbcs B TOM, Kakas MH(EKuus craia
MPUYMHON: BUpycHas wiM OakrtepuasbHas. C TOYHOCTHIO 3TO OMPEIENUTh CHOCOOEH TOJBKO Bpad,
OCHOBBIBasICh Ha aHAIM3aX M KIMHMYECKUX HCCIIeoBaHMsIX. M Bce K€ CyIIECTBYIOT ONpPEICICHHbIE
NpPU3HAKU U OTJIMYUS BHUPYCHOM OT OakTepHalbHON HHQEKIUH, MO KOTOPHIM MOXHO CJeNaTh
IIpEIBAPUTENIbHBIN BBIBOJ O Xapakrepe 3a0osieBaHus. OJHAKO CaMOJMAarHOCTUKAa HE 3aMEHUT
KOHCYJIbTAIMIO U HCCIIEI0BaHus y Bpadya-rpodeccuoHana.

Bupyc — 3710 HekierouHas (opma KH3HH, KOTOpas paclpocTpaHseT MH(EKIHI0O Ha KIETKU
KUBBIX OPTaHU3MOB, BKIItouasi Oakrepuu. TepMUH BO3HUK OT JJATUHCKOTO CJIOBA Virus, 0003HAYaIoIEero
«imy. [IporcxoxaeHne BUPYCOB SIBISIETCS OJHOW M3 HEPACKPBITHIX TaiiH OMojoruu. Yucio moapoOHO
M3yYEHHBIX BHUPYCOB JOXOJUT JO IISITH ThICSY, OJHAKO CUYHUTAETCS, YTO HMX pPEATbHOE KOJIUYECTBO
npeBbIaeT MUWUTHOH. Bupyc npencrasnset u3 ceds monekyny JAHK niu PHK 3amumennyto 6enkoBoii
000JIOUKOW — KalcCHUIOM, B HEKOTOPBIX CIy4yasX — JHUOHIHOM ob0onoukoil. HecmoTps Ha Hammuue
TFEeHETUYECKOTr0 MaTepuana, BHE JKMBOM KJIETKHM BHUPYChl pa3MHOXaTbcsi He MoryT. Mx pasmep
COCTaBJISICT MEHbIIE OJHOW COTOM 4YacTH cpeiHed OaKTepuu, MOAITOMY HMX TaK CIOKHO HCCIEIOBATh.
Hayka, koTopas 3aHMMaeTcs U3y4eHUEM BUPYCOB, Ha3bIBAETCS BUPYCOJIOTUEH.

Camas pacmpocTpaHeHHas Kiaccu(uKalus BUIOB BUPYCa 3aBHCHT OT THIA T€HETHYECKOIO
Marepuana, To ecTb BbLAEHAOT BUpychl JIHK-comepxkamme um PHK-copepxkamme. bosbimas dacts
BHUPYCOB OTHOCUTCS KO BTOpoMy Kiaccy. CyIIecTBYIOT U BUPYCHI-UCKIIIOUESHHS, COJIEpKaIire o0a Tuma
HYKJIEMHOBOM KHUCIIOTHL. Jpyroi cmoco0 kmaccupuxanuu, kotopelit B 1971 roay npemnoxun J3Bun
bantumop, paccMaTpuBaeT TakKe KOJUYECTBO LEMOYEK HYKJIEWHOBOM KHUCIOTHI (OJlHA MJIM JIBE) U
croco0 ee BOCIIPOM3BEICHUs (CUHTES B s/Ipe, HA puOOCOMAaX WM B ITUTOILIA3ME).

IlepeHOC BHpPYCOB MOXKET OCYLIECTBIATHCA PA3NMUHBIMU IyTSAMH: OT OJHOTO OpraHu3Ma
IpyroMy HpH HENOCPEJACTBEHHOM KOHTAKTE, IpPU KOHTAKTE C €CTECTBEHHBIMHM BBIICICHUSIMHU WU
BO3JyIIHO-KANEIbHbIM IyTeM. HekoTopble BUPYCBI MOTYT TIOpa3uTb UIMPOKUH KpYr KMBBIX
OpraHM3MOB, Jpyrue€ — TOJIBKO OIpe/leieHHbI BUI. Bupychl 4enoBeka MEpPEeHOCAT OTPOMHOE
MHOXECTBO HH(EKLUH, HauuHas OT JOBOJBHO 0€300MIHON MpOCTYObl M 3aKaHYMBAas TaKUMH
3aboneBanusaMHu, kak 6emencTso u CITU/.

Bonb1ioit BKi1aa B M3ydeHHE BUPYCOB BHEC OT€UECTBEHHBIH Mukpoouonor Imutpuii Mocuposuu

NBanosckuii. B 1892 romy oH 0oOHapy»Xuia, 4TO HWMEHHO HEKJIeTouHas ¢Gopma >KU3HU SBISICTCS
NPUYMHON MO3an4HOM 60s1e3HM Tabaka, M CTaJl IEpBOOTKPHIBATEIEM BUPYCOB.
Bupycer - Mmukpockonuueckue napasumvl, KOmMopvle He UMeom Cc80eli KIemKU, HO CHOCOOHbI
gcmpaueamvpcs. 68 KIemKU XO03AUHA — PpACMEHUs, JHCUBOMHO20, 4HenoeKka u oadxce Oaxkmepuu.
Pasmnoorcamocs supycwvl cnocoonsbl monvko eHympu kiemxu xossauna. Ilonaoas myoa, onu Hauunarom
AKMUBHO B0CHPOU3BOOUMBCS, UCNONb3YA 8 Kauecmee CmMpoumenbHo20 MAmepuana Kiemky «OOHOpay.
Bupyc moocno pasensoemv monvko 6 ouenb MowHblid Mukpockon. K eupycnvim ungexyuonHvim
3abonesanusim omuocamcs OPBU, OP3, I'PUIIII, xkpachyxa, xops, papuneum u m.0. Omiauyue
BUPYCHOU UHGeKYUuU om 6aKmepuarbHoU UHO020a MPYOHO HAUMU, NOCKOTILKY CUMNMOMbL 3a001e8aHuUll,
BbI36AHHBIX UMU, ObIBAIOM OYEHb CXOMUCU.

Baktepum — 3T0 OJHOKJIETOYHBbIE OpraHu3Mbl. OHU uMeT GopMy NaloYyeK, IIApPUKOB,
cnupanieii. Hekotopble Buabl 00pa3yloT CKOIJICHMS IO HECKOJNbKY ThicAd KieTok. JlnuHa
najgoukoBUAHBIX OakTepuii cocraBinser 0,002—0,003 mm. [losTomy make mpu MOMOIIM MHKPOCKOTA
OTIeNbHbIe OaKTepUH YBHAETh OYEHb TPyAHO. OJHAKO HX JIETKO 3aMETHTh HEBOOPYKEHHBIM IJIa30M,
KOIJIa OHU DPa3BUBAIOTCA B OOJIBIIOM KOJIMYECTBE M OOPa3yloT KOJOHHH. B maGopaTopusix KOJIOHUH
OaKTepHii BHIPAIIMBAIOT HA CIICHUAIBHBIX CPEIax, COJEpkKAIUX HEOOXOAUMbIE TUTATEIbHBIC BEIECTBA.
B otnuune ot BUpYyCOB, OHM CIOCOOHBI Pa3MHOXKATbCA HAa Pa3IMYHBIX HCKYCCTBEHHBIX MUTATENbHBIX
cpeAax, 4To WUrpaeT 3HAYUMYIO0 pOJb NpPU IOCTaHOBKE AuarHo3a. [lyis OakrepuanbHOM HH(EKIUn
XapaKTEepHbl TaK HA3bIBAEMbIE «BOPOTa» — IIyTh, YEPE3 KOTOPBIM OHa momaaaer B opranusM. Kak u B
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cllyyae € BHpYCaMM, 37ECh TakKe IPHUCYTCTBYET MHOXKECTBO CIIOCOOOB Mepenauyd HHQEKIUH:
KOHTAKTHBIH, aJIMMEHTAPHBIN (4epe3 poT) WM BO3IYLIHO-KaNeIbHbIN, (eKalbHO-OpalbHbIA. bakTepun
MOTYT IONAJaTh B OPIaHU3M Yepe3 CIN3UCThIE 000JI0UYKH, C YKYCOM HACEKOMBIX MM KUBOTHBIX. [lomas
B OpPraHM3M 4YelIOBeKa, OHM HAYMHAIOT AKTUBHO Pa3MHOXKATHCS, YTO U OydeT CUUTATHCS HAYaIoM
OakrepuanbHOi MHpeknuu. KinnHndyeckue MposiBIEHUs 3TOr0 Hexyra pa3BUBAIOTCSA B 3aBUCUMOCTH OT
JOKAJIM3allMd MUKPOOPIaHU3MA.

AHTHOMOTHKH — 3TO JIEKapCTBEHHbIE IpenapaThl, o0safarone OnoJorn4eckoi akTHBHOCTBIO
[0 OTHOUICHHUIO K OIpEJeNICHHBIM TpyIaM MUKPOOpPraHn3MoB. OCHOBHBIE CBOWCTBA aHTHOMOTUKOB -
3TO BBICOKasg OWOJIOTMYECKas AKTUBHOCTh 10 OTHOIIEHUIO K YYyBCTBUTEIbHBIM OpraHHU3MaM U
M30MpPaTEeNbHOCTD JIEHCTBUA, TO €CTh JOJDKEH padoTaTh MPHHLUI «BOJIIEOHON MyNn»: YOUTH KUBOE B

JKHBOM, He Bpes KUBOMY.
[To MexaHHW3My CBOEro JEWUCTBUS aHTHOAKTEpPHAIbHBIC MpEnaparbl JCNATCS Ha JBE OOJbIINe
TPYIIIbL: aHTUOMOTHUKHU OaKTEePHUIUTHOTO nefcTBUA U AHTHOUOTHKH, o0iamaromnue

0aKTepHOCTaTUYECKUM JCWCTBUEM. bakrepunuaHple yOHWBalOT MHKPOO, a OaKTepHOCTaTUYeCKHe
HapYIIAIOT IUKJ €ro pa3BUTHUs, MPEMSATCTBYs NajbHeHIIeMy pa3MHOXKEHHI0 Mukpoba. [Toatomy Tak
Ba)XHO NPAaBUJIBHO NOJOMPATh aHTHOAKTEPUATBHYIO TEPAIHIO B 3aBUCIMOCTH OT KOHKPETHON CHUTYalluu
u caenaTh 3TO MOJKET TOJIBKO Bpau.

BeITyeT MHEHHME, YTO aHTUOMOTHKH MOTYT OBICTPO BBUICYHTH JIOOYIO TPOCTYHy, JH0OOe
pecnupaTopHoe 3a0oyieBaHHEe, HO 3TO B KOpPHE HEBEPHO. AHTHOMOTHKM BOOOINE HE Jie4aT BUPYCHBIE
3a00JIeBaHUs U HE YCTPAHAIOT CUMOTOMBI MPOCTyAbl. OHM pabOTarOT TOJBKO MPOTHB OaKTEepHAIbHBIX
uHpekuuii. A npupory HHPEKIUN MOXKET ONPEAETUTh TOJIBKO Bpay, MOCKOJIbKY YacTO HA4ajao TeUeHUS
BUPYCHOH M OaKTepraIbHOW MH(EKIIMHA TTOXOXKH.

2. Ilpaxmuueckas wacmo

CamocmosamenvbHo u3yuums ¢ NOMOWbIO UHMEPHEM-Pecypco8 uHgopmayuio npo 3 niobvie supycHvle
ungpexyuu u 3 nobvie bakmepuanrvhvie ungexyuu. Ha ocnoeanuu smozo mamepuana 3anoaHums

maonuyy.
HasBanue [Tyt CuUMITTOMBI Meroap! neueHus [Ipodunaktuka
3a00JIeBaHus nepeaayn

Ecau 3abonesanue
BUPYCHOE nuuemM —
nPOMUBOBUPYCHAS
mepanus

Ecau 3abonesanue
baxmepuanvhoe —
aeqerue

anmuubduoOmuKkamu

BriBOA: cAenaiiTe 3aKiII0OUYEHHUE O pas3iinuuAax BUPYCHBIX U 6aKTepI/IaJ'ILHLIX I/IH(I)CKI_Ilflﬁ.
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Ilpakmuueckoe 3anamue Ne2:
«Pewenue 3a0au na onpedenenue nocine006amenbHOCHMU HYK1e0muo06, AMUHOKUCTIOM 6 HOPME U 6 cyuae
u3MeHeHus nociedosamenvnocmu nykneomuoos /[HK»

[Tnan paGoThI:

1. Pexomenmanuu

2. OmpefneneHue MOCIENOBATEIBHOCTH aMHUHOKHUCIOT B IEPBUYHOM MOJEeKyse Oelka C IHOMOILBIO
TaOJIUIB! KOJIOHOB U-PHK, U OIIPEJesIEHHE MacChl OEIKOBOM MOJICKYJIBI.
Onpenenenne CTPyKTypbl IJIMHBI ¥ MacChl '€Ha, KOJUPYIOLIET0 MOJUIENTUIHYIO LIETIb.

4. OmnpeneneHue BIUSHUS T€HHbIX MyTallMil (BCTaBOK, 3aMEH, BBINAJEHUN HYKJIEOTHIOB T.A.) Ha
NEPBUYHYIO JIMHY O€JIKOBOI MOJIEKYJIBI U MIOCJIEJ0BATEIbHOCTh aMMHOKHUCIIOT B €€ COCTaBe.

5. OnpeneneHI/Ie KOJIMYCCTBECHHOI'O COOTHOLICHUA HYKIICOTUAOB, BXOAAIIUX B JHK U PHK.

1.Pexomenoauuu:

1.BanmarenbHo IIpoOYnTaTh yCJIOBUC 3a/1a4H.

2.0npenenuth, ans JAHK wmn u-PHK mpuBenena tabnuila TeHETHUYECKOTO KOJAA; €cld B TaOiuie

npucyrctByeT TUMHH (T) ato xon ansa AHK, ecnu ypauun (V) - s u-PHK.

3.Ecnu B 3amaye ykaszaHo, 4To JaHHbIM ¢parment nenu JIHK koaupyer Oenok, He HYXKHO HaXOAMThb

COCTaB BTOPOM LIEIH.

4.IlomHuTe: UYTOOBI ONpENENUTh, KAKHE AMHUHOKUCIOTHI MEpPeHOCAT JMAaHHble B 3aaaye T-PHK,

HEOOXO0IMMO IT0 UX aHTUKOAOHAM HalTH KojoHbI H-PHK, a 3areM mo taGnuile HaliTH aMUHOKHCIIOTEL.

5.Ecnm B 3amaue ckaszano, yTo HykieotuaHas uens JHK moasepriiace kKaknM-TO U3MEHEHUSAM, HYKHO

CHa4aJla IOJTYy4YUThb U3BMCHCHHYIO IICTIb I[HK, a 3aTCM BBITIOJIHATH HeﬁCTBHH, KaKue Tpe6y10Tc51.

Ilpumep:

®parment ogHoi u3 nenen JJHK nmeer nocnenoBarenbHocTh HykineoTuaoB: THHAT T ATITIATI ALILL.
Onpenenure mocie0BaTENbHOCTh HYKIECOTHAOB M-PHK M mopsaok pacronoxeHus aMUHOKHCIOT B
COOTBETCTBYyMOIIEM noynentuae. Kak HM3MEHHTCS aMUHOKHCIOTHAsE IOCIIEOBAaTENbHOCTh B
MOJUIIENITUAE, €Clau BTOpod M 4deTBEPTHIM Tpurwietel JJHK momensts mectamu? Jljisi BBIOJTHEHUS
3aJlaHus UCTIOJB3YHTE TAOIUIly TEeHETUYECKOTO KO/Ia.

X00 pewenua: 1) Ilo npuHIMIY KOMIUIEMEHTAPHOCTH OINPEAEIUM IOCIEN0BATEIBHOCTh HYKJIEOTHIOB
B u-PHK: Ilens IHK: THAITATTHATT AL n-PHK: ATYHIUYALUT'YALVIT

Pexomenoayusa: 9To0b HE OIUUOUTHCS MUIIUTE OHY LIETb MO IPYTOM.

2) Ilo Tabiuiie reHeTHYECKOro KoJia HallIeM aMUHOKHCIIOTBI: CepP-TIPO-TPEe-THP-TPH.
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PeKomeHOauuﬂ: Ha3BaHUsI aMUHOKHCIIOT 3aHI/ICBIBaI\/'IT€, KakKk B Ta6J'H/IH€, COKpalI€HHO.

3) Ecau Bropoii u yetBEpThId TpuiuieThl [JHK moMeHsTh mMecTamu, TO MOIydyuM HM3MEHEHHYIO IIEIb
JHK: THOAATITIUITAALLL;, otcioma ciegyer, 4YTO HW3MEHHUTCS M aMUHOKHMCJIOTHAs
MOCJIEI0BATEIBHOCTh: HA BTOPOM MecTe OyAeT TUp, a Ha YETBEPTOM IPO, T.€ Cep-TUP-TPe-IPO-TPH.

2.0npedenenue nociedo6amenbHOCMU AMUHOKUCION 6 REPEUYHOU MOIeKYile DeNIKa ¢ NOMOWbIO
maoauybl KOOOHO0E U-PHK, U OnpedesleHue MAcchl 0eNK06OI MOJIEKY1bl

Ilpumep: ysactox Monekyn JHK, komupyrommii d4actb NOJHMIENTUIA HWMEET  CIEAYIOLIYIO
nocnenoBarenbHOCTh Hykaeotuaos: TAL[ - AI'T - T'AIl - AT - TAA - HUL. Onpenenuts
MOCJIeIOBATEILHOCTh AMUHOKHUCIIOT B TOJMMENTHAEC W HAWUTH €ro Maccy, €CM MOJIEKYyJsipHas Macca
aMUHOKHUCIIOTHI paBHa 110.

Pewenue: nepenuceiBaeM mocienoareabHocTh HykineotuaoB ¢ JJHK na u-PHK cornacno mpunnumy
KOMIUIEMEHTapHOCTH (npoTuB ajaeHnHa B u-PHK craHoBuTCs ypauusi, npoTuB ryaHWHa - IUTO3MH),
pa3buBaeM Ha TPUIUIETHI U MO Tabnuile KoaoHoB U-PHK omnpexnenseM aMUHOKHUCIOTHI, KOTOPBIE BXOMAST
B MOJIEKYJTy OeJKka, 3aKkoaupoBanHoro nanHoi JJHK.

JHK: TALI-ATT-I'AL-ITAT-I'AA-LILILT

u-PHK: AYI-YUIU-UVI-T'YA-LIYVY-TTT

benok: MmeTHOHUH - CCPHUH - HCﬁHHH - BaJIUH - .]'ICfIIH/IH - I'NIMOUH.

Macca cunresupyemoro nosmnentuaa pasaa 660 (110x6)

3.0npeodenenue cmpykmypol ,0J1UHbBL U MACCHL 26HA ,KOOUPYIOU,E20 NOTUNENRMUOHYIO UeNnb

Ilpumep. Ilomunentu COCTOUT U3 CICAYIOIIUX AMUHOKHUCIOT: AJJaHWH - TIIMLWH-BAJIIMH - JIU3UH -
[NIyTAMUHOBAsl KUCJIOTA - CEPUH - TPUNTO(hAH - TPEOHHUH.

Onpenenure cTpykrypy ydactka JJHK, koaupyromiero BoillieyKa3aHHbIN TOJIUNENTHT, HAUJAUTE JJIUHY U
Maccy IeHa, €CJIM JJIMHA OJJHOr0 HYKJIEOTHIA COCTABIIET 3,4A, a macca 330.

Pewenue. 1lo tabmune xoma u-PHK Haxommm KOHOHBI, IS KaKIOM aMHMHOKHCJIOTEHI, a 3aTeM IO
MIPUHIIAITY KOMIUIEMEHTAPHOCTH OMpEAeNIUM CTPYKTYpY T'€Ha, B KOTOPOM Obllla 3aKOJIMPOBaHA JaHHAs
MMOCIEI0BATELHOCTH AMUHOKHUCIIOT.

benox: ana - rm - BaJ1 - U3 - Ty - CEP - TPH - TPeE.

nu-PHK: TIY - TTT -T'YA - AAA-TAA - AT'Y - VIT - ALILL.

JHK: II'A - IILIL - AT - TTT - ITT - THA - ALLL - TIT.

" JI nuna monexynsl JIHK pasra 3,4Ax24= 81,6 A, a macca 330x24= 892,0
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4. Onpeoenenue eruanuA 2eHHbIX Mymauuii( 6CMmaeox ,3ameH, evinadenuil Hykieomuoos u.T./l.) na
nepeuyHyI0 OJIUHY DeIK0BOI MONEKY/Ibl U NOCAE06AMeTbHOCMb AMUHOKUCTIOM 6 ee COCmaee

Ilpumep: xakue U3MEHEHUsI TPOU3OUIYT B MOJIEKYyle Oeska, eciiv B Koaupyromiem ero yyactke JHK -
AAAAALIHATATATATAATITAA Mexny 5 U 6 HyKI€OTHIaMH BKJIFOYEH THUPO3UH, Mexay 9 u 10 -
azgeHuH, a Mmexay 20 u 21 - Tumun?

Pewenue:

JIHK: AAA - AALL - LIAT - ATA -TAI' - AAT' - TAA

u-PHK: VVV - VVI'-TVA - VIV - VI - VVII - AVY

Benok: ¢eH - et - Ban - cep - nei - (eH - el -B HopMe.

[Tocne npoucxokaeHuss MyTaruu

JJHK: AAA - AAIL - HAA -TAA -TAT' - ATA-AI'T - ATA

u-PHK: VYV -VVT' -ITVY - AVY - VI - YIIV - VIHA - YAY

benok: ¢en - el - rium - uiel - e - cep - cep - TUP -U3MEHEHHbIH 0esoK

Takum o0pa3oM, AJMHA TEPBUYHOW CTPYKTYphl OEIKOBOW MOJIEKYJbl cTaja OoJibllle Ha OJHY
aAMMHOKHUCIIOTY U U3MEHWIIACh [10CIIEI0BATEIbHOCTh AMUHOKHCIIOT B O€JIKOBOI MOJIEKYJIE.

5.0npeoenenue KonuuecmeeHH020 COOMHOUIEHUA HYKIICOMUOO08, 6XO0AUUX 8 OHK U DHK

Ilpumep 1: B coctaBe pparmenta JJHK ob6HapyxkeHo 1020 HyKI€0THIOB, U3 KOTOPHIX 120 HYKIEOTHI0B
MPEICTaBISAIOT cO00M HEeMH(OPMATHUBHBIE MTOCJIEI0BATEILHOCTH, TO €CTh HUHTPOHBI.

Onpenenuts:

a)KakoBa nnuna nepBonavansHoi n-PHK?

6)KakoBa jymaa marpuunoit PHK?

B)CKOJIbKO aMUHOKHCIIOT BXOJIUT B COCTaB CUHTE3UPYEMOTO MOJIUTIENTUAA?
Pewenue.:

a)Jlnuna npo-u-PHK pasna 3,4A x1020=3468 A

6 )/Inuna matpuunoit PHK Oynet kopoue, Tak Kak BO BpeMs IpOILECCUHra U3 nepBoHavansHoi n-PHK
OyzeT yaaneHsl HeMH(GOpMAaTHBHbIE yU4acTKH, T.e. HHTPOHKI, modTomy anuHa M-PHK coctaBut 3,4A x
(1020-120)=3,4A x 900= 3060A

B) OmnpeznensieM KOJUYECTBO aMHUHOKHCIOT B O€lIKe, y4UThIBas TpuIuieTHocTh koma: 900 : 3 = 300
TpUIIeTOB KOAUpyroT 300 aMHMHOKHUCIIOT.
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Ilpumep 2: macca ¢parmenta JIHK coctaBiaser 81000. M3 obmiero umcia HYKJICOTHIOB Ha JOJIIO
aJICHUHOBBIX HYKJICOTHUAOB mpuxoautcs 70. Omnpeaenutb KOIMYECTBO T'YaHUHOBBIX, ITUTO3MHOBBIX M
TUMHHOBBIX HYKJICOTHUJIOB B OT/IeabHOCTH. KakoBa muHa atoro ¢pparmenrta JJIHK?

Pewenue: Bo- TIEPBBIX, ONpeesieM OO0IIee YHMCIO HYKICOTHI0B, BXomsaumx B cocrtaB JIHK. Ecmu
IPUHATHb, YTO Macca ofHoro Hykieoruzaa pasHa 300, To ux uymciao Oyxer paBHo 81000 : 300=
270.CortacHO TIpaBUJy KOMIUIEMEHTApPHOCTH KOJUYECTBO aJICHUHOBBIX HYKJICOTHIOB PaBHO
KOJIMYECTBY TUMHHOBBIX, TO ecTb 70. CiiemoBaTenbHO, Ha JOJII0 TYaHUHOBBIX W IHUTO3UHOBBIX
HYKJICOTHIOB BMecTe OyaeT npuxoautbes 270- 140= 130 Hyk1€oTHI0B

JmHa ¢parmenta JIHK G6yner pasHa 3,4A x 135 map nykneotunos, (3,4A x 135=459A), tak xak Msl
MpU PENICHUH 3a/1a4¥ UCXOJWIU U3 MPHUHIIMIIA KOMIJIEMEHTAPHOCTH HYKJICOTHIOB, T.€ Pe4Yb BEIH O
neyxuenoyeynoit JJHK.

Ilpumep 3: B u-PHK nHaxonutcs 90 ryaHuHOBBIX HYKJI€OTHA0B,28% aneHUHOBBIX, 20% ypalioBbIX U
22% 1uTO3MHOBBIX. KakoBO 4MCIIO aMHUHOKHUCIOT 3akoaupoBaHo B »tod u-PHK, m kakoBa macca
3aKOJAMPOBAHHOTO TOJIMIICTITHIA, €CIM Macca OAHOM aMMHOKHCIOTHI paBHa 110? UYemy paBHa macca,
JUIMHA W COOTHOIIIEHHE HYKJIeOTHI0B B AByxuenoueuno JJHK, ¢ onHoil u3 neneii kotopoil cHUMaach
nmanHas n-PHK?

Pewienue: nHauHeM pelieHUE 3a7adyl ¢ IMoJcYeTa OOIIero MpOIEeHTa M3BECTHBIX HYKJIeoTHaoB n-PHK:
28% A + 20%Y + 22% LI = 70%. Orcrona cienyet, 4ro Ha A0 90 ryaHMHOBBIX HYKJIECOTHIOB
npuxoautcs 100% - 70% = 30%. C moMoImpi0 ypaBHEHHUS! MOXKHO OIPEICIUTh YUCIO OCTAIBHBIX
nykineotunoB u-PHK. Yucno ameHuHOBBIX HykieoTunoB Oyaer paBHa (90 x 28%) : 30% = 84,
YpAaIHJIOBBIX —

(90 x 20%) : 30% = 60, uuro3uHoBBIX - (90 x 22%): 30% = 66. 3nauut B uU-PHK Bcero 300
Hyk1eoTH 0B (90+84+60+66). Ee nnuna cocrasut 3,4 A x 300 = 1020 A, a macca-300 x 300 = 90000.

Ucxonss u3 tpurerHoctd kona B manHod u-PHK 3akommposano 300:3=100 amMuHOKHCIOT, a,
clefioBaTenbHo, Macca nonunentuaa oyaer 110 x 100=11000.

Uro kacaercs asyxuenodyeunou [IHK, ¢ omgnoil u3 neneit koropoit cuumanace u-PHK, To ee nnuna
OyzeT Takoii xe, kak u y u-PHK(1020 A), a uncno HykneoTH0B B Heif M X Macca OyJeT B JBa pas3a

0oJbIIIe, TO €CTh uncio HykineoTu 0B paBHo 600 (300 x 2), a ux macca coctasut 18000 (300 x 600).

CooTtHomenue HykaeoTHn0B aByxnenodednont JJHK O6yaet uabpim mo cpaBHenuro ¢ u- PHK:

u-PHK JHK

A -28% 14%-T- A -14% OtBet

VY -20% 10% - A -T -10% T=A=24%
I1 - 22% 11%-T-11 - 11% H=I=26%
I' - 30% 15% - 11 -T - 15%

Haxoaum uncieHHOE COOTHOIIEHNWE HYKJICOTHI0B B AByx1enoyeunor JIHK: Tumuna u agennHa Oymaer
mo 144 nykneotunoB (600x24%:100%=144), a ryaHuHa u nUTO3WHA OyAeT mo 156 HyKIeOTHIIOB
(600x26%:100%=156).
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Ilpaxkmuueckoe 3anamue Ne3
Pewenue 3a0au na onpeoenenue 6epoAmMHOCMU 603HUKHOGEHUS HAC1€0CIMEEHHBIX NPU3HAKOG NPU
MOHO-, OU-, ROJTUCUOPUOHOM U AHATUUPYIOULEM CKPEUWUBAHUU, COCMAGICHUE 2EHOMUNUYECKUX
cxXem CKpeuwjueanus

He.]]b: Ha KOHKPETHBIX ITPUMEPAX IMMOKAa3aTh, KaK HACJICAYIOTCA ITPU3HAKH, KAKOBBI YCIIOBUA UX
IMPOABJICHUA, YTO HCO6XOI[I/IMO 3HATb U KaKUX IMPAaBUJI MPUACPKUBATHCA IIPU IMOJTYYCHHUU HOBBIX COPTOB
KYJIbTYPHBIX paCTCHHI;'I H 1OpOoJ JOMAIlTHUX KHUBOTHDIX.

OO6opynoBanme: TeTpajb, yCIOBUS 3aa4, pydKa.

Xox pabdoThI:
1. BCIOMHUTH OCHOBHBIE 3aKOHBI HACJICIOBAHUS IPU3HAKOB.

2. KomnnexTuBHBIN pa30op 3a/1a4 HAa MOHOTHOPUTHOE M TUTUOPHUIHOE CKPEIIMBAHNE.

3. CamoCTOsTENIbHOE PELICHUE 3a7]a4 HA MOHOTUOPHIHOE U AUTHOPUIHOE CKpPEIMBAHUE, TOAPOOHO
OIMCBIBAs XOJ PELICHUs U CPOPMYJINPOBATH MOJIHBIA OTBET.

4. KonnekTuBHOE 00CYXIEHUE PEIICHUS 3a7a4 MKy CTYACHTaMH U MPEToaBaTeIeM.

5. Cuaenars BBIBOI.

3amaua Ne 1. YV KpynmHOro poratoro ckoTa ret, 00ycJIOBIMBAIOIIUI YEPHYIO OKPACKY ILIEPCTH,
JOMUHHUPYET HaJl TEHOM, OIPEAEISIOUINM KPAcHYI0 OKpacKy. Kakoe moToMCTBO MOXKHO OKUAATh OT
CKpELIMBaHUs TOMO3UTOTHOTO YEPHOTO ObIKa MU KPaCHOM KOpPOBbI?

Pa3zbepem, pewenue smou 3adauu. Buayane BBeieM 0003HaueHus. B reHeTrke sl TeHOB NPUHSATHI
OyKBEHHBIE CUMBOJIbI: TOMUHAHTHbIE I'€HbI 0003HAYAIOT MPOMUCHBIMU OyKBaMH, PELIECCUBHbBIE —
CTpOYHbIMU. ['eH uepHOl OKpacku JOMUHUPYET, TOATOMY ero 0003HauuM A. ['eH kpacHO# okpacku
IIEPCTH peLeCCUBHbIN — a. Crie10BaTeabHO, FTEHOTUI YEPHOTO TOMO3UIoTHOTO ObIKa OyneT AA. KakoB
K€ TeHOTHUIT y KpacHOM KopoBbl? OHa 00J1aJaeT pelieCCUBHBIM MPU3HAKOM, KOTOPBIA MOXKET IIPOSBUTHCS
(eHOTUMHMYECKH TOJIBKO B TOMO3UTOTHOM cOCTOsTHMM (opranusme). Takum oOpa3oM, ee TeHOTHUI aa.
Ecmu Ob1 B TeHOTHITE KOPOBBI OBLIT XOTS OBl OJIMH JOMHUHAHTHBIN T€H A, TO OKpacKa MEPCTH Y Hee He
Obu1a ObI KPaCHOM.

Tenepsp, KOrja reHOTUIIBI POJUTEIBCKUX 0COOEH OIpeieseHbl, HEOOXO0JUMO COCTaBUTh CXEMY
TEOPETUYECKOTO CKPEINBAHUS

UYepHblii ObIK 00pa3yeT OJUH TUII FaMET 0 UCCIIETYyEMOMY I'€HY — BCE MOJIOBbIE KIIETKH OyayT
cojiepKath TOIbKO TeH A. [l yno0cTBa mojicueTa, BEIMUCHIBAEM TOJIBKO THITBI TaMET, a He BCe
IOJIOBBIE KJIETKU JAHHOTO )KMBOTHOTO. Y TOMO3UTOTHOM KOPOBBI TaKKe OAMH TUI TameT — a. [Ipu
CIIMSTHUM TaKUX raMeT MeXAy coboil oOpa3yercst OJJMH, €AMHCTBEHHO BO3MOXKHBINA reHOTUIl — Aa, T.€.
BCE€ IMMOTOMCTBO OYIET €TMHOOOpa3HO U Oy/IeT HECTH MPU3HAK POIUTEISI, UMEIOIIETO JOMUHAHTHBINA
¢deHoTun — vyepHoro Obika. Takum 006pa3zoM, MOXKHO 3aIHCATh CIEAYIOIINN OTBET: NP CKPEIUBAHUH
TOMO3UTOTHOTO YEPHOTO ObIKAa U KPACHOW KOPOBBI B IOTOMCTBE CJIEIYET 05KHMJIaTh TOJIBKO YEPHBIX
reTePO3UTOTHBIX TEJIAT.

3agava. BeinuimTe raMeThl OpraHu3MoB co cienytomumu reHotunamMu AaBbCc.

[Tpu permennn HE0OXOIUMO PYKOBOACTBOBATHCS 3aKOHOM YHUCTOTHI TAMET: TaMeTa TeHeTUYECKH YhCTa,
TaK Kak B Hee MMONaJaeT TOJIbKO OJUH I'eH U3 KaXXI0H aJljiesibHOM nmapel. BozbMeM 0cO0b ¢ TeHOTHUIIOM
AaBbCc. 13 nepBoii mapsl reHOB — napbl A — B KaX/Iy0 OJOBYIO KJIETKY NOMANAeT B MPOIecce
Metio3a mubo reH A, mbo reH a. B Ty ke rameTy u3 mapsl reHOB B, pacmonokeHHBIX B APYTon
XpoMocoMe, roctymnaeT red B uinu b. Tperbst napa Takke B KaKIYIO MOJOBYIO KJIETKY MTOCTABIISCT
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TOMUHAHTHBIN reH C WK ero periecCCUBHBIN ajuieab — ¢. TakuM 00pa3om, raMmeTa MOXKET COAepKaTh
WK Bce ToMuHaHTHBIC reHbl — ABC, win ke peneccuBHbie — abc, a takxke ux coueranus: ABc, AbC,
Abe, aBC, aBc, a bC.

UToOB! HE OIMIMOUTHCS B KOJIMYECTBE COPTOB TaMET, 00pa3yeMbIX OPraHU3MOM C HCCIIEAYEMbIM
TeHOTUIIOM, MOKHO BOCIIONIb30BaThes popmynoit N= 2n, rae N— uucio Tunos ramer, a n—
KOJIMYECTBO FeTEPO3UTOTHBIX Tap TCHOB. B MIPaBUIILHOCTH 3TOM (DOPMYIIBI JIETKO YOSIUTHCS Ha
puMepax: reTepo3urora Aa uMeeT OJIHy TeTepO3UTrOTHYIO mapy; cienoBarenbHo, N=21 =2. Ona
oOpa3yer aBa copta rameT: A u a. Jlurerepo3urora AaBb conepxut aBe reTepo3urotHeie nmapsi: N= 22
= 4, hopmupyrotcs yetsipe Tuma ramer: AB, Ab, aB, ab. Tpurereposurora AaBbCc B cooTBeTCTBHH €
3TUM JI0JDKHA 00pa30BBIBATH 8 COPTOB MOJIOBHIX KiIeTOK N= 23 = 8), OHU yKe BBIIHUCAHBI BHIIIIC.

Ilpakmuueckoe 3anamue Nod

Pewenue 3a0au na onpedeﬂeliue 6EPOAMHOCMU 603HUKHOBECHUA HAcC1e0CmeeHHbIX RPU3HAKO6 npu
CUENnJi1eHHOM mzcnedoaanuu, COCMaAeBJ/1eHUue CCHOMUNRUYECKUX CXem CKpeulueanus

Yuebnas HeJb: HAYYUTHCA pEIIaTh 3aJa4i Ha pa3JIMYHbIC BUABI CHCIIJICHHOI'O HACJIE€JOBaHM.

Kparkue TeopeTrnyeckue u y4eOHO-MeTOAMYECKHE MATEPHAJIbI
M0 TeMe NMPAKTHYeCKOI0 3aHITHSI.
SIBNeHME CIETUICHHOTO HACTIEI0BaHUS TeHOB OBLII0 00BsicHeHO T. Mopranom.

3akoH MopraHa, reHbl, JOKAJIU30BAHHBIE B OJHOM XpOMOCOME, HACIEIYIOTCS INPEUMYILECTBEHHO
BMecTe. ['eHbl, Jnexamume B OJHOM XpOMOCOME, Ha3bIBAIOTCA CLEIJICHHBIMU. Bce TeHbl OnHON
XPOMOCOMBI Ha3bIBAIOTCS TPYMIION CLETIICHUS.

Odenp 4acTo CHOCTITICHHBIMHM OKa3bIBAIOTCsA I'CHBI, BBI3BIBAIOIIHUEC T'CHCTHYCCKUC 0oJIe3HU Yy 4YCJIOBCKA.
PaCCMOTpI/IM clydan CHOCIUICHHOI'O HACJICAOBAaHUA T'CHECTHUYCCKUX 3a00JICBaHUM C IIOJOBBIMH
XpOMOCOMaMH.

XpOMOCOMBI, OJMHAKOBBIE y OOOMX II0OJIOB, Ha3bIBAIOTCS ayTOCOMaMH. XPOMOCOMBI, MO KOTOPBIM,
MYKCKOM UM JKEHCKMH TMOJ OTIMYaloTcs JApyr OT Jpyra, Ha3blBalOTCS IIOJIOBBIMM, WJIU
rerepoxpoMocoMaMu. B kierke uenoBeka conepkutcs 46 XxpoMocoM win 23 mapsl: 22 mapel ayTocoM U
1 mapa nosoBbIx xpomocoM. [TooBeIe XpOMOCOMBI 0003HAYAIOT KaK X- U Y-XpOMOCOMBI. JKEeHIIUHBI
UMEIOT ABE X-XPOMOCOMBI, & MYKYHHBI OJHY X- ¥ OJHY Y -XPOMOCOMY.

HacnenoBanue mnpu3HakoB, Te€Hbl KOTOPHIX Haxomarcss B X- W Y- XpPOMOCOMax, Ha3bIBAKOT
HACJIEIOBAHUEM, CLEIUICHHBIM C TIO0JIOM, B IOJOBBIX XpOMOCOMax MOTYT HAaXOJIWUTHCS TIEHbI, HE
MMEIOIINE OTHOIICHUS K Pa3BUTHIO TMOJOBBIX MpU3HAKOB. [Ipu couetanmm XY OOJBIIMHCTBO TEHOB,
Haxo[sIuxcsa B X- XpOMOCOME, HE UMEIOT aJUIEIBHOM Mapel B Y -xpomocome. Tak ke reHbl, pacnosio-
JKEHHbIE B Y-XpOMOCOME, HE€ HMEIT ajiened B X-xpoMocoMme. Takwe OpraHu3Mbl Ha3bIBAIOTCS
TEMU3UTOTHBIMU. B 3TOM cilyyae mNOpOsIBISETCS PEUECCUBHBIA TI'€H, UMEIOUIUNCS B TEHOTHUIIE B
eAMHCTBEHHOM umncie. Tak X-XpomMocoMa MOXET COJEpKaTh TEH, BBI3BIBAIOIMNNA TeMO(HIHIO
(TTOHMKEHHYIO CBEpPTHIBAEMOCTh KpOBH). Torma Bce MYXKCKHE OCOOH, MONYyYUBIIHE ITY XPOMOCOMY,
OyIyT cTpajaTh 3TUM 3a00JIEBaHUEM, TaK KaK Y -XpOMOCOMa HE COACPKUT JOMUHAHTHOTO aJIIes.

IIpumepsl pemenus 3aaa4

OTcyTcTBHE TMOTOBBIX JKEJE3 y 4YeJIOBEeKa IepedaeTcsl MO HACIEACTBY KaK pPELECCHBHBIN MPU3HAK,
cuerieHHsl ¢ X-xpoMocoMor. He crpamaromuii 3TUM HEAOCTAaTKOM IOHOINA >KEHUICS Ha JEBYIIKE,
OTel] KOTOpPOH JIMILIEH IMOTOBBIX €Je€3, a MaTh U €€ MpeaKku 370poBbl. KakoBa BEpOATHOCThH, YTO
CBIHOBBSI U JIOUEPH OT ITOro Opaka OyayT CTpaaaTh OTCYTCTBHEM MOTOBBIX Jkeie3? KakoB mporHos B
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OTHOIICHWH BHYKOB TOTO W JIPYTOro Iojia B IMPEINOJIOKEHNUH, YTO KEHbl CHIHOBEW M MYXbs Jouepei

OyIyT 3JOPOBBIMU JTFOABMHE?

Hano:
00BEKT: YEIIOBEK

A - 3710pOBBI€ JIIOJIH.

a - OTCYTCTBHUC IMOTOBBIX KCJIC3.

F1-?
Ph1-?
F2-?
Ph2-?

Io ycJI0BUIO IOHOMIA 3I0POB, TO €CTh UMeeT reHoTHI XY,

Tak Kak Marh JEBYIIKH W €€ TPEIKd He CTpaaain
OTCYTCTBI/IGM IIOTOBBIX KCJIC3, HaI/I6OJI€e BOSMO)KHBII71 T'CHOTUII
matepu X°XA. oren neBymku Obln GONEH, €ro T'eHOTHII,
COOTBETCTBEHHO, X*VY.

VY poauBiuelics nodepu 2X-XpoOMOCOMBI, OJHa OT MAaTepH,
apyras oT otua. Takum oOpa3om, AEBYIIKa FeTepPO3UroTHA MO
JAHHOMY MPM3HAKY, UMeeT TreHoTHn X AX?

P §XAX® X o' XAy

K a4 K &

g: XAXaXAy

F1: XA XA XAXa XAY, X2y

Ph: ? 3moposa, ¥ 310poBa, HocuTelb , & 370poB, & OOJICH

Takum 00pa3om, Bce I€BOUYKH, POJAMBIIMECS B JaHHOM Opake,
OydyT 3I0pOBBI, a BEPOATHOCTh POXIEHUS OOIBHOTO
ManburKa coctasiser 50%.

Ecnu ydects, 4TO >K€HBI CHIHOBEW M MYXbSl jJodepeid OyayT
3I0pOBBIMH JIIOIbMH, MPOTHO3 B OTHOILIEHUH BHYKOB OyJneT
CIIEAYIOLIHAM:

a) y IEBOYKH C TEHOTUIIOM XA XA Bee metn OyIyT 3/I0POBBI:

0) y JeBoukM ¢ reHoTunoM X X? cuTyarus OyjeT Takas e,
KaK y poJuTeneil, Bce 1eBOUKU OYAyT 3710pPOBBI, @ BEPOATHOCTh
pokzieHust 00IbHOTO MaliburKa coctaisieT 50%;

B) y 310poBoro Mambuuka (remotun X* V) Bce metu Oymyt
3JI0POBBI;

) Y MaJb4MKa, CTPAJAIOIIEr0 OTCYTCTBUEM MOTOBBIX JKE€J€3, B
OyayIeM Bce T TakXke OYAyT 3710pOBBI.

P 7 XAXA X & X2y
K 4 K A

g: XAX*y

Fl: XA X2 XAY

Ph: % 3mopoBa, Hocutens , & 310poB

Ortser: ¥ 3m0poBa 100%, & 6osen 50 %,
BHYKH 100% - 310pOBBI
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Bbinosinenune padoTbl.

3aganue n1Js1 ppoHTANBHON PadOTHI

1.HeMornyxoTa nepeaaeTcs y JIOJIed MO HACIEACTBY KaK JIOMUHAHTHBIA MPHU3HAK, CUEIJICHHbIA ¢ X-
xpomocomoii. Kakux fgereii MOKHO 0HUAATh OT Opaka:

a) MEX]ly HOPMaJIbHBIM MY>KUYMHOM U JKCHIIUHOM, CTPaJIaollleld HEeMOTITYXOTOM;
0) MeX1y MYXYMHOHN U KEHIIMHON, CTPAJAOIIUMUA HEMOTITYXOTOMH;

B) MEXIY MYKUMHOM, CTPaJalOIIMM HEMOTIYXOTOH M HOPMAaJbHOW >KEHIIMHOM, OTel] KOTOPOW ObLI
HEMOTJTYXHM.

2. PanHee oOibIceHME Y JIOAEH MepenaeTcs M0 HACIEACTBY KaK PELleCCUBHBIN MPU3HAK, CLEIUIEHHBIN ¢
X-xpomocoMoi. MyXurHa, CTpaAaroIUi 3TUM 3a00J€BaHUEM, KEHWICS Ha KEHIIMHE, OTEll U MaTh
KOTOPOH He cTpajaiu paHHUM oOibiceHHeM. KakoBa BEepOSTHOCTb TOTO, YTO CHIHOBbS U J0YEPH OT
3TOro Opaka OyIyT CTpajaTh PAaHHUM OOJIBICCHUEM.

3aganus AJ51 MHAUBUAYAJIBHOI padoThI
BapuanTt 1

1.V AYHIUCTOr'O0 TOpoOIlIKa JBa IIpU3HAKA - (bopMa ObUIBIBI KM OKpaCKa HOBCTKOB - HE OarOT
HE3aBUCUMOI'0 pPaCHIpCACIICHHUA B IMOTOMCTBCE. IloToMKH OCTarOTCS TOXOXKHMH Ha pOI[I/ITeJ'IGI\/'I.
Kakoit cnyqaﬁ HacCJICAOBaHUA IIPU3HAKOB 3ACCH HMECT MecTo? KakoBbI 3aKOHOMEPHOCTHU
HacJI€JO0BaHUs IT'CHOB, JIOKAJIM30BaHHBIX B OJTHOM XpOMOCOMe?

2. 3anonHuTe Ta0NUIlY:

Opranusmsl |[IonoBbie [ 'ameTsl ['eTeporameTHBIN
XPOMOCOMBI o  (ykazatb Y|
camlia WM y CaMKH)

CaMKH  [caMIla  [CaMKH  [camIla
Uenosex XX XY
Jlpozodpuma |[XX XY
Momb X0 XX

[TTuet XY XX

3.I'emodunus mpenaercst y JroAed MO HACNHEACTBY KaK PELECCHUBHBIM IMPHU3HAK, CLEIUIEHHbIM ¢ X-
xpomocoMoii. Kakux neteit MOXKHO 0XKHIaTh OT Opaka:

a) MEXly HOPMaJIbHBIM MY>KUYHHOH M KCHIIUHOMN - HOCUTENIEM 3a00JIeBaHNS,

0) MeXIy MYXYHHOW, CTPaJaloIIMM TeMO(PWIHe, W 370pOBON KEHIMHOW, HE SIBISIOMEHCS
HOCHUTENEM;

B) MEXy MYKUMHOH, CTPAJTAIOIINM TeMO(PMIHEH, U 3I0pOBOM KEHITUHOM, OTEIl KOTOPOoil ObLT O0eH
reMoQuinei.

4.0TcyTCTBHE TMOTOBBIX XEJ€3 Yy JIOJEH Mepenaercs IO HAcleICTBY KaK PELECCUBHBIN IMpU3HAK,
cuerieHHsl ¢ X-xpomocomoil. FOHoma, He cTpamaromuii OTCYTCTBUEM MOTOBBIX XKEJE3, )KEHWICS Ha
JIEBYIIIKE, OTEl] KOTOPOH JHUIIEH MOTOBBIX XKEJe3, a MaTh U €€ MPEIKH 370poBbl. KakoBa BEpOSITHOCTD
TOTO, YTO CHIHOBBSI M JOYEpHU OT 3TOro Opaka OyayT cTpagaTh OTCYTCTBHMEM MOTOBBIX >kene3. byayT mu
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BHYKH TOT'O, MJIM MHOT'O I0JIa CTPagaTh 3TUM 3a00JIeBaHUEM, €CIIHM IPEANONI0KNUTh, YTO JKEHbI CHIHOBEH
U MYXbs JoUepeil OyyT 3J0pPOBBIMHU JIFOIbMHU.

3ananus 151 MHAUBUAYAJIBHOI padoThI
Bapuant 2

1.Uto takoe kpoccuHroBep? Kakas ocoOCHHOCTh B TMOBEJACHHH XPOMOCOM XapaKTepHa ISl JTaHHOTO
nporecca? Korga u B Kakux KieTkax OH mnpoucxoaut? K KakuM H3MEHEHUSIM B TOTOMCTBE OH
MPUBOJIUT?

2.3anonHuTe TAOIHILY:

Opranu3Mbl [To10BBIE XPOMOCOMBI ["ameTbl ['omorameTHbI 107
(Ykasatp y camIia Win
CaMKH cam1a CaMKH cam1a Y cami)
[[Ienxomnpsn XX XY
[" oyOb XY XX
baGouku XY XX
Ky3neunku XX X0

3.JlabTOHM3M IiepesaeTcsl y JIIOJAEH MO0 HACJIEACTBY KaK pPELECCUBHBIM NMPHU3HAK, CLEIJIEHHBIH ¢ X-
xpomocoMoii. Kakux nereit MOXKHO 0XH1aTh OT Opaka:

a) MEX]ly HOPMaJIbHBIM MY>KUYMHOH M JKCHIIUHOM, CTpaaoliel JaTbTOHU3MOM;
0) MEeXIy MY>XYUHOU ¥ KEHITUHOMN, CTPAAIOIIUMU JTATbTOHU3MOM;

B) MEXIY MYKUYHHOMW, CTpaJaloluM JalIbTOHU3MOM M HOPMAJIbHOHN KEHIIMHOM, OTeI[ KOTOpPOil ObLI
aIbTOHHUKOM.

4.PanHee oOJBICEHME Y JIIOJIEH MepeaeTcs MO HACIEACTBY KaK PELlECCUBHBIA NPU3HAK, CLEIICHHBIN C
X-xpoMocoMoil. MyKuKMHa, CTPaJAoLINil 3TUM 3a00JIeBaHNEM, KEHWICA Ha JKEHIIMHE, OTel] KOTOpOil
TaK)Ke CTpajjajl paHHUM OOJIBICEHHEM, a MaTh U €€ IMpelKkHu OblIu 370poBbl. KakoBa BEpOSTHOCTH TOTO,
YTO CHIHOBbS U JIOUEPH OT ITOro Opaka OyayT CTpaaaTh paHHUM OOJbICEHHEM. byayT M BHYKH TOTO,
WIM WHOTO TOJa CTpajaTh 3TUM 3a00JIEBAHUEM, €CIIM IPEANOJOKUTh, YTO JKE€Hbl CBIHOBEH U MYXbs
novepeit OyayT 370pOBBIMHU JIFOIbMHU.

IHopsi0K BHINOJTHEHHUS OTUYETA 110 MPAKTHYECKOMY 3aHATHIO!
B terpanu HanumuTe HOMEp, Ha3BaHHUE U YYEOHYIO LIeIb 3aHATHS.
BrimonnuTe 3ananus Uit GpoHTaNIBHONW pabOThl BMECTE C NPENOAABATEIIEM.

BremmonauTe 3aganus ajst HHHHBHI{Y&HBHOﬁ pa60TBI.

> w0 poE

Cdopmyampyiite BbIBOA 110 padore. OTpa3nure, HACKOJIBKO YCIEMHO Bbl cripaBUiMCh C
y4eOHBIMU 33JJa4aMy MTPAKTUIECKOTO 3aHITUS
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Ilpakmuueckoe 3anamue Ne 5

Tema: Pewienue 3a0au Ha onpeoellieHUe mMuna Mymauyuu npu nepeoaue
HAC1e0CmMEEeHHbIX RPUHAKO8, COCMABIeHUE 2eHOMUNUYECKUX CXeM CKPeUUGAH U

ean 3ansiTUs:

Oo0pa3oBartesibHas. Pa3BuBaTh 3HAHKS O 3aKOHOMEPHOCTSIX HACJICIOBAHUS MPU3HAKOB;
MMOATBEPAUTh CTATUCTUYECKHUI XapaKTep SBJICHUS PACHICTUICHHS TIPU3HAKOB, BOBMOXKHOCTh
MaTeMaTUYeCKOro pacyeTa BApUAHTOB IO T€HOTUIY U ()EHOTHUITY;

Ilokazath HCO6XO,Z[I/IMOCTI) TeHEeTHYCCKHMX 3HAHUU AJI IIPOTrHO3HUPOBAHUS ITOABJICHUS
HaCJICACTBCHHBIX Oone3Hel Y UCJIOBCKA U UX paHHeﬁ JUAarHOCTHUKH,

3aKp€HI/ITI> IMPOYHOCTH 3HAHUH TeHETHYECKHUX 3aKOHOB U paBuji, TCPMHUHOB U HOH?ITI/If/'I, nux
YCIIOBHOE 0003HAYCHHE.

Pa3zBuBawmas: pa3Burue ymeHust GUKCUPOBATH PE3YIIbTATHI MPOCIAHHON pabOTHI,
BBLJICJIATH TJIaBHOE

BocnurareabHas: popMupoBaHUE OCO3HAHMSI IPAKTUYECKOTO 3HAUEHUSI IPUOOPETAEMBIX
YMEHUH U1 fanbpHeiel npodecCuoHaIbHON AeITeIbHOCTU

®opma opraHu3anuu padoTbl: MUKPOTPYIIIHI 1O 2 YeIOBeKa (MHIUBH Y aTbHO)
Oo0opynoBanue: MHCTPYKTUBHAS KAPTOUKA, YYCOHHUK

Teopernveckast YacTh
I'en — 5T0 yuactok monekynsl [IHK, conepxariuit nuHGpopManuio o IEPBUYHON CTPYKTYPE OJHOTO OeKa.
AJuIeJIbHBIE TeHbI — 3TO N1apa FeHOB, ONIPEIEIAIONINX AIbTEPHATUBHBIE IPU3HAKH OPraHU3Ma.
AJIbTepHATHBHBIE PU3HAKHU — 3TO B3aUMOUCKIIIOYAIOIINE, KOHTPACTHBIE PU3HAKY.
I'omo3urora — KieTka UM OpraHu3M, COZEprKallie OJUHAKOBbIE aJJIeNId OAHOTO U TOTO ke reHa (AA
WJIH aa).
I'eTepo3urora — KjeTka Wi OpraHu3M, COJIEpKallUe pa3HbIe aJUIENH OJHOTO U TOrO ke reHa (Aa).
I'eHOoTHIT — COBOKYITHOCTH BCEX F'€HOB OPraHU3Ma.
®eHOoTHII — COBOKYITHOCTb TPU3HAKOB OpraHu3Ma, GOpMUPYIOLIUXCSI IPH B3aUMOJIEHCTBUU
TEHOTHIIA C OKPYKAIOLIEH Cpeoi.
I'mOpunonornyeckuii MeTo — M3yyeHUE MPU3HAKOB POJUTENBCKUX POPM,
P OSIBIISIOIINXCS
B psAY MTOKOJICHUH y IOTOMCTBA, ITOJyYEHHOTO MYTEM THOPUAN3ANH (CKPELIMBAHMS).
MoHoruopuiHoe CKpeluBaHue — 3TO CKpeluBaHue GopM, OTIIMIAFOLTAXCS

APyr OT Apyra 1o OZTHOM nape U3y4aeMbIX KOHTPACTHBIX (QIbTEPHATUBHBIX ) IPU3HAKOB,
KOTOpBIC IIEPEHAI0TCS IO HACIICICTBY.

JlurudpuaHoe cKpeluBaHue — 3TO CKpelBaHue GopM, OTIIMYAIOIIUXCA IPYT OT Apyra 1o
JIBYM ITapaM M3y4aeMbIX aIbTEpHATUBHBIX IIPU3HAKOB.

I'eneasiormuecknii MeTOx — METOJ] aHAIU3a POJOCIOBHBIX

TexHUKa pemieHuda 3aga4

AJaroputm CumBo/MKa
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Kpartkas 3anuch ycnoBuii 3a1aun. Beenenue
OYKBEHHBIX 0003HAUYEHUI1 T€HOB, O0BIYHO A
u B. Onpeznenenue Trumna Hacie10BaHUS
(IOMMHAHTHOCTb, PELIECCUBHOCTB ), €CIIN 3TO
HE yKa3aHo.

3anuce (beHOTI/IHOB 1 CXEMbI
CKpCIIUMBaHUA CJIOBAMMU.

). Onpenenenue GEHOTUIIOB B
COOTBETCTBUHU C YCIIOBUSAMU. 3allKCh
TEHOTHUIIOB CHMBOJIAM T'€HOB TI0]1
denoTunamu.

l. Onpenenenne ramer. BelsicHeHMe mHX
YyClla M HAaXOJAIIUXCSI B HUX TIE€HOB Ha
OCHOBE YCTaHOBJICHHBIX '€HOTHUIIOB.

12.

CocraBnenue PCLICTKHU Ilennera.

8. AHanu3 pEIeTKH  COIJIACHO
TOCTABJIEHHBIM BOIPOCAM.

14. Kparkas 3anuch 0TBETOB

D. P — mepenTa — poautenu. Pogurensckue
OpraHU3MBbl, B3ThIC U1l CKPELIUBaHUS,
OTJIMYAIOIIKECS HACIIEACTBEHHBIMU
3aJJaTKaMHU.

l. F— duuc— netu. 'ubpuanoe
IIOTOMCTBO.

p.  F1-—rubpuas | noxonenus, F2—
rubpuabl || mokoneHus.

13.

G-ramersi A a ...

. A, B — JOMHHAaHTHBIE T€HBI, OTBEYAIONINE
3a JOMMHAHTHBIE IPU3HAKHU (HaIIpUMeEp,
JKEITYI0 OKPACKy U IIIAJIKYIO MOBEPXHOCTh
CEMSIH ropoxa).

D. a, B— pelLECCUBHbIE I'€HbI, OTBEYAIOIINE 32
pa3BUTHE PELECCUBHBIX MPU3HAKOB
(Hanpumep, 3eIEHON OKPACKH CEMSH ropoxa U
MOPUIMHUCTON OBEPXHOCTH CEMSH FOpPOXa).

b. A, a— aleibHble FeHbl, ONpeNe/IIOIIue
KOHKPETHBIN PU3HAK.

/. AA, BB — nomMuHaHTHBIE
TOMO3HUTOTBI, 43, BB — PEIIECCUBHBIE
TOMO3HTOTHL.

18. X —3nak ckpemmBanus.
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Q - cHMBOJI, 0003HAYAFOTIHIA
AKEHCKUH T0J1 0co0u.

&' - cuMBOI1, 0003HAYAOLIHI
MY’KCKOH 1101 0c00U

8.

Odopmitenue 3a1a4 MO reHeTHKE.
Ha nepBom (cieBa) MecTe MUIIETCS KEHCKas (MaTepUHCKas) 0CO0b, Ha BTOPOM (CIpaBa)

MUAIIETCS MY)KCKast (OTIIOBCKast) 0COOb.

9.

10.
11.
12.
13.
14.

AnnenbHble reHsl nuuryTcs psagoM (AABB).

[Ipu 3amucu reHoTrna OyKBbI TUITYTCS B ajddaBuTHOM nopsiike (aaBB, a ne BBaa).
[Tox reHoTHIIOM MUATITYT (DEHOTHII.

@DeHOTHUIBI U TaMETHI MMUIITYTCS CTPOTO MO COOTBETCTBYIOIIUM I'€HOTUIIOM.
3anucbIBaeTCs X0/ peueHus ¢ o0bsicHeHUusIMU. MoxHO odopMisaTh B pemérke [lennera.
3anuchIBaeTCsl OTBET

Ilpakmuueckasa paboma Neb
Tema Tpoghuueckue yenu u cemu. Ocnognvie nokazamenu skocucmemsl. buomacca u npooyxkyuas.

IKonozuueckue nupamuost yuces, ouomaccol u Inepzuu. Ilpasuno nupamuodsl Inepeuu.
Pewenue npakmuko-opueHmupo8anHslX PAcYemHbIX 3A0AHUIL O NEPEHOCY BeUleCea U IHEPIUU

lle.flb 3aKPCIIUTD ITOHATHUA 6I/IOI_ICH03, 6I/IOI‘GOI_ICH03, OKOCHUCTCMaA, LCIIb ITIMTaHUsA; PaCCMOTPETH TUIIbI

B3alMOCBS3€M OpraHu3MOB B OMOI€0leH03aX U IPe0Opa30BaHusl B HUX; pa3BUBATh YMEHME PEIlaTh 3aJa4H 110

IIpaBujiaM 3KOJIOTHYICCKUX ITUPAMUI.

1.1 PenyueHTsr:

Xox padoTsl

a) 3aracaroT SHepruro, o0paszysi OpraHuyecKue AKHUBOTHBIX
BelIeCTBa B) MIUTAIOTCS KUBBIMU WIIH CYXUMHU
0) pa3pylIaloT MEepTBbIE OCTaTKU PACTCHUN pacTeHUsIMU
Y JKHBOTHBIX T') UCTIOJB3YIOT B IHIIY )KUBBIX U MEPTBBIX
B) NMMUTAIOTCS TOJIBKO KUBBIMU PACTEHUSIMHU AKHBOTHBIX
T') UCIOJIB3YIOT B MUIILY TOJBKO KUBOTHBIX 1.4. IInecueBble rpHOBL:
1.2. IlpoynieHTsI: a) penyLEHTBI
a) CHHTE3UPYIOT OpPraHUYEeCKHE BEIECTBA 0) MPOTYIEHTHI
U3 HEOPraHMYECKUX B) NEPBUYHBIE KOHCYMEHTHI
0) pa3naraloT MEpTBbIE OCTATKU PACTEHUH U ') BTOPUYHBIE KOHCYMEHTBI
JKUBOTHBIX 1.5. KomapoB OTHOCHT K:
B) MMATAIOTCSI TOJILKO KUBBIMU PACTCHUSIMHU a) IPOIyIIeHTaM
I') UCTIOJB3YIOT B MUY TOJIBKO KHUBOTHBIX 0) penyueHTam
1.3. [TepBUYHBIC KOHCYMEHTHI: B) KOHCyMeHTaM 1" mopsiaka
a) MPOU3BOJIAT OPraHUYECKUE BEIIECTBA U3 ') KOHCYMeHTaM 2™ ropsjika
HEOPTraHMYECKUX

2.1.

2. Ioub3ysich MpUMepPaMu, PelIUTh NpeAI0KeHHbIe 321291
Onpenenure, Kakylo MacCy paCTE€HUN COXPAHUT OT MOeIaHus I'yCeHUIIaMH 11apa CUHHUIL ITPU

BbIKapMJIMBAHUU 4 nTeHnoB. Bec ogHoro nrexna 5 rpamma.

2.2. Kakas macca pacteHnii HeoOXo1uMa JiIs CYIIeCTBOBAHUS JIMCHI Maccoi 12kr, u3 koTopeix 60% — Boma?
2.3.

Kakas nomaas HeoOXoauma Juis CymecTBOBaHus aAenbhuHa Maccoit 120kr, u3 kotopsix 70% — Boja,

€CJIM MPOAYKTUBHOCTE OnotieHo3a 1kB.M mops 400r cyxoit 6uoMacchl B 1o1?

24,
2 19
(mpomsBoautenbHOCTh 1 M~ coctaBmsieT 300 r), eciiu Macca 1 Bosika 60 kr. CKOJIBKO 3aiIIeB IPH 3TOM OyIeT

OnpeienuTe, CKOIbKO BOJIKOB MOKET IIPOKOPMUTBCS Ha MPOTSKEHHH Toja Ha miomagu 200000 m?

CBbEJICHO, €CJIM Macca 3aiiia 4 Kr.

0) pasnaratoT MEpTBbIE OCTATKH PACTCHHUM U
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3. 3amura padoTsbl

2. Ilpumepsl pemieHus 3aga4

1. Onpenenute, Kakyro Maccy pacTeHUH COXPaHUT OT MOEAAHUs TYCEHUI[aMH ITapa CUHUL IPU
BBIKaPMJIMBaHUU 5 NITEHIOB. Bec onHOrO NTeHna 3 rpamMma.

Pemenue: onpenensem Bec 5 nteHuoB: 1 ot — 3rp; 5 nrenuos — 15rp/1nT-5rp; 4 nt-20rp
CocTaBuM LI€TIb MUTAHUS:
pacmenus — 2yceHuybl — CUHULbL
CornacHo MmpaBUIly 3KOJOTUYECKON MUPAMUJIbI — Ha KaXKJIOM MPEAbIAYIIEM TPOPHUUIECKOM YPOBHE
KOJINYECTBO OMOMACChI M SHEPTHHU, KOTOPBIE 3aMacaloTCsl OpraHU3MaMHU 3a €AMHUILY BpEMEHH, OOJIbIIe YeM
Ha nocneaytomeM ~ B 10 pa3. Orcroaa:
15002 1502 152
pacmenus — 2yceHuybl — CUHULbL
20002 200e 202
OTBeT: mapa CHHUII, BRIKAPMJIMBAsE CBOUX NTEHIIOB, coxpaHseT 1500 r pacrenwnii./2000r

2. Kakas macca pacteHuil HeoOXoquma JijIsl CYIIeCTBOBAaHUS JIMChI, Maccoil 8 kr, u3 kotopbix 70% Boga?
Pemenue

OmnpenensieMm cyxyro Maccy Jucel: 8§ ke — 100% | 12-100%
x ke—30% x=8%30:100=2,4 ke xke-40% x=12%40:100=4,8 re
x=24ke x=4,8 ke

CocraBuM 1IENb ITUTAHUS;
pacmenus — 3auybl — IUCa
CornacHo MpaBWITy KOJOTUICCKON MTHPAMHE/IBI:

pacmenus — 3auyvl — auca pacmenus — 3auybl — UCa
240k2 24ke 2,4ke 480k2 48ke 4,8 ke

OtBeT: Macca pacTeHHH, HeoOxouMas AJisl CyLIeCTBOBaHUs JTUCHI paBHa 240 kr

3 . Kakas moriaas OHOIIEH03a MOKET
MPOKOPMUTH OJHY 0COOb MOCIIETHETO 3BEHA B
LIETIH TTUTAHUS: MJIAHKTOH — PbI0a — TIOJIEHbD.
Cyxas 6uomacca iaHkToHa ¢ 1 M? COCTABIISET
600 r B roa. Macca Tronenst — 300 Kr, U3 KOTOpPbIX
60% cocTtaBigeT BOAA.
Pemenne
OmnpenenseM Cyxyr Maccy TIOJICHS:
300 ke — 100%
x ke — 40%
x =120k
CocTtaBuM 11eNb MUTAHUS:
NJIGHKMOH — PblOa — mioJ1eHb
CornacHo mpaBuily SKOJIOTUYECKON TUPaMUJIbI:
NJIAHKMOH — pblOA — MIONEHb
12000ke  1200xe  120xe
Ompenensem IoIIaIb JaHHOTO OMOIIEHO3a, €CITH
M3BECTHO, UTO cyXas OrmoMacca MiIaHKToHa ¢ 1
KB.M cocTapisgeT 600r = 0,6xkr.
I M>— 06k
x m> — 12000 ke nrankmona
x =20000m* =2 2a

OrTBerT: omanas OnoreHo3a 2 ra.

Kakas niomans HeoOxoauma Juist
cyliecTBOBaHMs JenbpuHa Maccoit 120kr, u3
koTopeix 70% — Boja, €ciiy MPOTyKTUBHOCTD
ouornenosza 1kB.M Mopst 400r cyxoit Guomaccsl B
roa?

Jlano:

m(nenbpuna)=120 kr

®(H20)= 70%wunm 0,70

buomaccca = 400 r/m? = 0,4 xkr/m?

HaWTHU:

S-?

PacuuThiBaeM cyxyro macca Jienbpuna

m'= 120 xr — 100% 120 kr*0,70 = 84 xr
COCTaBJISIEM 1I€TIb IUTAHUS

MIPOAYLIEHTHl = KOHCYMEHTHI | mopsaka =

nenbhuH

8400 xr 840 xr 84 xr
OmnpenensieM oAb JaHHOTO OMOIIEH03a, €CITU
W3BECTHO, UYTO cyXas OrmomMacca riIaHKToHa ¢ 1
kB.M cocTapiser 400r = 0,4kr.
1M — 04 ke
x m?> — 8400 ke naankmona
x =21000 m* = 2,1 2a
Otgert: 21000 Mm?
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4. OnpenenuTe, CKOJIBKO JIUC MOXKET MPOKOPMHUTHLCS Ha MPOTSHKEHUH rojaa Ha momany 100000 M2
(mpowusBoguTensHOCTh 1 M2 coctapiseT 300 1), ecu Macca 1 muchl 12 kr. CKOBKO 3aifIieB IpH 3ToM
OyJIeT CheICHO, ECITM Macca 3aina 3 Kr.
Pemenue:

1) CocraBuM IieNb TUTAHUSA:

pacmenua — 3aiypl — auca
CornacHo npaBHITY SKOJOTUYECKON MUPAMUIBI:
pacmenus — 3aiuyvl — auca pacmenus — 3aiuybl — 860JIK
1200ke 120ke 12ke 6000ke  600ke 60xke
2) OmnpenenseM MmIomaab JAHHOTO GHOIEH03a, ECIIM U3BECTHO, YTO IIPOM3BOIUTENHLHOCTD ¢ 1 M2
coctasysteT 300r = 0,3kr.

I m*—03ke
x M? — 1200 ke pacmenuii x=1%1200:0,3=4000n? x=6000:0,3=20000n>2xm?)
x = 4000 m?

3) Onpeodensiem xonuuecmeo auc na niowaou 1000002

1 nuca — 4000Mm? 1BOK-2KM?

X muc - 100000m>  x= 1¥10000:4000=25 nuc x=200000:20000=10B01KOB

4) OmpenenseM KOJHYECTBO ChEICHHBIX 3aiiIleB
Ha 1 nucy maccoit 12kr npuxoautcs 120 kr maccsl 3aiilieB (Macca KaKaoro 3 Kr).
120:3=40 3aiines. 600:4=1503aiimeB
A Ha 25 nuc npuxoautcs 25*40=1000 3aiiues. A Ha 10 Bonkos= 15003aiiues
Ortser: Ha mwomamu 100000 m? Ha npotspkeHnu roaa /Ha mrormaan 200000 M2 Ha IpOTsHKEHUH ToJ1a
MOXKET

MOKET MpOoKOpMUThes 25 muc. [Tpu sTom Oynet npokopMuThCs 10 BOIKOB 1 OyJeT CheeHO
ceeneno 1000 3aiimes. 15003aiimeB
1. Omnpenenure, KaKyr0 MacCy paCTCHHIA COXPAHUT OT IMOSAAHMSI TYCEHUIIAMU TTapa CHHHUII TPU

BbIKapMJIMBAHUHA 5 nreHuoB. Bec ogHOro nreHma 3 IrpamMma.

2. Kakas macca pactenuit HeoOXouma JiIsl CYIIeCTBOBAHUS JIUCHI, Maccoi 8 KT, U3 KoTopbix 70%
Boxa?
3. Kakas momaas OnoreHo3a MokeT IPOKOPMHTH OJIHY 0COOb MOCIICHETO 3BEHA B TSN

MUTAHUS: TNIAHKTOH — pbl0a — TroneHb. Cyxas 6momacca ranktoHa ¢ 1 M2 cocrapmnsiet 600 T B roa.
Macca Tronens — 300 kr, u3 kotopbix 60% cocTaBisieT Bosia

4. Omnpenenure, CKOJIBKO JUC MOKET MPOKOPMUTHCS HA MPOTsHKEHNUHU rofa Ha miomaau 100000
M2 (mipousBoauTenbHOCTh 1 M2 coctasinseT 300 r), ecnu Macca 1 nuchl 12 kr. CkosibKo 3aiilieB mpu
3TOM OYZET ChEIEHO, €ClIU Macca 3aifua 3 Kr..

1. Ornpenenure, KaKyr0 MacCy pacTeHU COXPAHUT OT MOEIaHUs T'YyCEeHUIIaMU Tlapa CUHMUIL ITPU
BBIKaPMJIMBAHUU 5 NTEHIIOB. Bec ogHoro nrexna 3 rpamma.

2. Kaxkas macca pactenuii HeoOXoauMa /IS CYIIeCTBOBAHUS JICHI, MAacCOi 8 KT, n3 KOTOphix 70%
Boxa?
3. Kaxas momaas 6uoreHo3a MOKeT TPOKOPMHUTH OFHY 0COOb MOCJICTHETO 3BEHA B IICTTH

MUTAHUS: TUIAHKTOH — pbI0a — TioseHb. Cyxast 6momMacca ruranktona ¢ 1 M2 cocrasinsier 600 r B roz.
Macca tronenst — 300 kr, u3 kotopbix 60% cocTaBisieT Boaa



4. Onpenenure, CKOJIBKO JUC MOKET IPOKOPMUTHCS HA MPOTsLKEHUU roa Ha mionaau 100000
M2 (mpousBoauteabHOCTh 1 M2 coctaBisier 300 1), eciu macca 1 nmuckl 12 kr. CKoJIbKO 3aiIieB Ipu
3TOM OyJIIeT CheIeHO, €CIIM Macca 3aifia 3 Kr.

1. Onpenenure, Kakyro MacCy paCTCHHH COXPAHUT OT MOEIAHNS I'yCEHUIaMU [1apa CHHHULL ITPU
BBIKapMJIMBaHUU 5 NITeHI0B. Bec ogHoro nrenna 3 rpamma.

2. Kakas macca pactenuii HeoOXouma ISl CYIIeCTBOBAHUS JIUCHI, Maccoi 8 KT, u3 KoTopbix 70%
Bona?
3. Kakas miomaas OuoreHo3a MoKeT IpOKOPMHUTH OJIHY 0COOb MOCIIEAHET0 3BE€Ha B IIETIH

MUTAHUS: TUIAHKTOH — pbI0a — TioseHb. Cyxast 6momacca rankrona ¢ 1 M2 cocrasnsier 600 r B ro.
Macca tronenst — 300 kr, u3 kotopbix 60% cocTaBiseT Bojaa

4, Omnpenenure, CKOJIBKO JIUC MOKET IPOKOPMUTHCA Ha MPOTSHKEHUU roja Ha romaau 100000
M2 (mpousBoauTebHOCTH 1 M2 coctapinsieT 300 r), ecnu Macca 1 mucel 12 kr. CKonbKo 3aii1ieB mpu
3TOM OYZAET CheIeHO, €CIIM Macca 3aifia 3 Kr.

1. Ornpenenure, KaKyr0 MacCy pacTeHUM COXPAaHUT OT MOEJaHUs I'yCEHUIIAMU apa CUHUIL IIPU
BBIKapMIIMBAaHUU 5 NTeHIOB. Bec ogHoro nrexima 3 rpamma.

2. Kakas macca pactenuit HeoOXoquma JijIsl CyIIeCTBOBAHUS JIUCHI, Maccoi 8 KT, U3 KoTopbix 70%
Boxa?
3. Kakas mnomaas OuoreHo3a MokeT IpOKOPMHUThH OJIHY 0COOb MOCIEAHET0 3BE€HA B IIETIH

MUTAHUS: TIAHKTOH — pblOa — TrosieHb. Cyxas 6uomacca ranktoHa ¢ 1 M2 cocrasinsier 600 1 B roz.
Macca Tronens — 300 kr, u3 kotopbix 60% coctaBisieT Bojia

4, Ornpenenure, CKOJIBKO JIUC MOXET IPOKOPMUTHCS HA MPOTsHKEHUU rofa Ha miomaaun 100000
M2 (mpousBoauTenbHOCTh 1 M2 coctasinseT 300 r), ecnu Macca 1 iucsl 12 kr. CkosibKO 3alilIeB IPpH
3TOM OYIET Che[eHO, €ClIi Macca 3aifia 3 Kr.

1 Onpenenute, KaKyro MacCcy paCTeHUN COXPAHUT OT MOEAaHUs TYCEHUIIAMHU TTapa CUHUIL TIPH
BBIKApMJIMBaHUH 4 NITEHIIOB. Bec oHOrO nTexa 5 rpamMma.

2. Kakas macca pacTeHMi He00X01MMa JITsl CYILIECTBOBAHUS JIUCHI Maccol 12kr, u3 KoTopbix 60% —
Bona?

3. Kakas muomaap HeoOxo1uma Juis cyliecTBoBaHus aenbpuHa Maccoit 120kr, u3 kotopsix 70% —
BOJIa, €CJI MTPOIYKTUBHOCTH OnorieHo3a 1kB.M Mopst 400r cyxoii 6nomaccel B rof?

4. Onpenenute, CKOJIBKO BOJIKOB MOKET MPOKOPMUTHCS Ha MPOTsHKeHUHU roaa Ha miomaad 200000 m2
(mpouzBoautenbHOCTH 1 M2 coctaBnser 300 r), ecnu macca 1 Bosika 60 kr. CKOJIBKO 3ailIeB MTPH 3TOM
OyZeT cheIeHo, ecli Macca 3aiina 4 Kr

1 Onpenenute, KaKyr0 Maccy paCT€HUN COXPAHUT OT MOEAaHUs I'YCEHUIIAMU Mapa CUHUIL IPU
BbIKapMJIMBaHUU 4 niTeH10B. Bec ogHOro nTeHna 5 rpamma.

2. Kakast macca pacteHnii He0OX0IuMa ISl CYIIIECTBOBAHUS JTUCHI Maccor 12kr, u3 KoTopbix 60% —
Boxa?



3. Kakas mnomaas HeoOXxoauMa Jis CyIecTBOBaHUS aeiabhuHa Maccoil 120kr, u3 kotopeix 70% —
BOJIa, €CJIM MTPOAYKTUBHOCTH OnolieHo3a 1kB.M Mops 400r cyxoii Gnomacchl B rof?

4. Onpenenute, CKOJIBKO BOJKOB MOXKET TPOKOPMUTHCS Ha MPOTsKEHUU roja Ha miomaan 200000 m2
(mpousBoautenbHOCTh 1 M2 coctarisieT 300 r), eciiu Macca 1 Bosika 60 kr. CKOJIBKO 3aHIIEB TTPH 3TOM
OyzeT cheeHo, ecii Macca 3aiiia 4 Kr.

1 Onpenenute, Kakyro Maccy pacTeHUI COXPaHUT OT MOEJaHUs TYCEHUIIAMU [1apa CUHUL IIPU
BbIKapMJIMBaHUU 4 NTeH0B. Bec onHoro nrexna 5 rpamma.

2. Kakast macca pacteHnii He00X0o1uMa ISl CYIIIECTBOBAHUS JIUCHI Maccor 12Kr, u3 KoTopbix 60% —
Boja?

3. Kakas mnomaas HeoOxoaumMa Ui CylecTBoBaHus aeibhuHa maccoit 120kr, u3 kotopsix 70% —
BOJIa, €CJIM IPOJYKTUBHOCTh OMolieHo3a 1kB.M Mopst 400r cyxoit Oromaccsl B roj?

4. Onpenenute, CKOJIBKO BOJIKOB MOYKET TPOKOPMUTHCS Ha MPOTsKeHUH roja Ha miomaan 200000 m2
(mpouzBoautenbHOCTh 1 M2 coctaBnser 300 r), ecnu macca 1 Bosika 60 kr. CKOJIBKO 3aiilieB MTPH 3TOM
OyzeT cheieHo, eciii Macca 3aiiia 4 Kr.

1 Onpenenute, KaKyro Maccy pacCTeHUN COXPAHUT OT MOEAaHUs TYCEHUIIAMHU 11apa CUHUIL TPH
BbIKapMIIMBaHuU 4 nTeHIoB. Bec onHOrO NTeHna 5 rpamma.

2. Kakas macca pacteHuii Heo0xouma JIj1s CYIIeCTBOBAaHUS JIUChl Maccol 12kr, u3 KoTopbix 60% —
Boma?

3. Kakas mnomaas HeoOXxoauMa i CylecTBOBaHUs aeibhuHa Maccoit 120kr, u3 kotopsix 70% —
BOJIa, €CJIM MIPOJYKTUBHOCTh OHoleHo3a 1kB.M Mopst 400r cyxoil Onomaccsl B roj?

4. Onpenenute, CKOJIBKO BOJIKOB MOXKET IPOKOPMUTHCS Ha MPOTsHKEHUH roja Ha mromany 200000 m2
(mpousBoautenbHOCTh 1 M2 coctassieT 300 r), ecniu Macca 1 Bosika 60 kr. CKOJIBKO 3aiIIEB TTPH 3TOM
OyzeT cheieHo, eciii Macca 3aiiia 4 Kr.

Ilpakmuueckan paboma Ne7

Tema: Omxoowvt npouzsoocmea. Ha ocnose ¢hedepanvnozo Knaccugukayuonnozo
Kamanoz2a omxo006 onpeodeniamsy Kiacc ONACHOCMU 0MX0008; azpezanmHnoe cOCmoanue
u Quzuueckyrw gopmy omxooos, odpazyrouwiuxca na padouyem mecme / Ha IManax
npou3e00cmea, cé:A3aHHble ¢ OnpedeenHoll npogeccuell/cneyuanbHOCmyio

enn:

PazBuBawmas: pa3Butue yMeHHs (QHUKCHPOBATh pe3ylbTaThl MpPOJECTaHHOH paboTHI,

BBIJIEJISITH TJIABHOE

BocnurareabHas: GopMUpoBaHHE OCO3HAHHS MPAKTUYECKOIO 3HAUEHHs MPHOOpEeTaeMbIX
yYMEHUH i nanbHei1en npodeccuoHaIbHON 1A TeIbHOCTH

®opma opraHu3anuu padoTbl: MUKPOTPYIIIHI O 2 YeloBeKa (MHIUBUIYaTbHO)

OO0opynoBaHme: UHCTPYKTUBHAsI KAPTOUKa, HOPMATUBHBIE JOKYMEHTHI



CnpaBo4HbIil MaTepuaJ:

OTxoabl NPOU3BOJACTBA U MOTPeOIEHHs — OCTAaTKU CHIPhsI, MAaTepUaAIOB, MOTy(HaOpHKaTOB,
UHBIX M3JEIUNA WIH MPOAYKTOB, KOTOpble 00pa3oBalMCh B IpoIlecce MPOU3BOJICTBA WIH
noTpeOIeHus, a TaKKe TOBaphI (MMPOAYKIHUS ), yTPATUBIINE CBOU MOTPEOUTEIHCKUE CBOICTRA.

BoJIbIIMHCTBO BUIIOB MPOMBIIIJICHHON MPOAYKIIUH, BKIIOYAs CIIOKHBIC MHTEIUICKTYalbHbIC
KOHCTPYKIIUU TIPEJCTABISIOT COOOH OTIIOKEHHBIA 0TX0/. [10 OKOHYaHWU )KU3HEHHOTO IIHKJIA
BO3HHKAET BOIIPOC O €r0 3aXOPOHCHUH MJIH NIepepadoTKe.

OTXOI[I)I pa3In4aroTCsA:

e [10 TPOUCXOXKICHUIO:
0 OTXO/bI IPOU3BOJICTBA (IIPOMBIIITIEHHBIE OTXOIbI)
0 0TXO0/bI OTPedIIeHUs] (KOMMYHAJIbHO-OBITOBBIE)

e [10 arperaTHOMY COCTOSIHHIO:
o TBEPbIE

o JKUJIKHUE

ora3o00pa3HbIe
e [10 KJIACCY OMACHOCTH (U151 YeJIOBEeKa U / MJIH JJIsl OKPYXKAIOLIEeH TIPUPOTHOM Cpejibl)

Hauuonanbhslii crangapt Poccuiickoii ®@enepanun. Pecypcocoepe:xkenue. Odpamenue ¢
orxoaxamu. Ilacmopr orxoma I - IVkaacca omacHocTH. OCHOBHBIE TpeOOBaHUS.
Resources saving. Waste treatment. Certificate of waste | — IV class of hazard. basic
requirement. 'OCT P 53691-2009

OTxoapl B 3aBUCHMOCTH OT CTENEHU HETaTMBHOI'O BO3JEHCTBUS HAa OKPYXKAIOIIYIO Cpeay
MOJIPa3/eNIAIOTCS. B COOTBETCTBUU C KPUTEPUSIMHU, YCTAHOBJIEHHBIMU (pe/iepalibHbIM OPraHOM
UCTIOJIHUTENIBHOW BJIACTH, OCYILIECTBISIONIMM IOCYJapCTBEHHOE PEryIMpoBaHue B 001acTH
OXpaHbl OKPYKAIOILEH Cpe/ibl, Ha MATh KJIACCOB OMAaCHOCTHU:

| knace - upe3sBBIYAIIHO ONACHBIE OTXOBI

1 KJIacC- BICOKOOMACHBIE 0TXO0/IbI

i KJIACC- YMEPEHHO ONACHBIE 0TXO0IbI

(AV4 KJ1acc- MAJIOONACHBIE 0TXO/bI

Vv KJIacC- IPAKTHYECKH HEOIACHBIE 0TXO/IbI

KpI/ITepI/II/I OTHECCHUA OIMACHBIX OTXOO0B K KJIACCY OIMAaCHOCTHU IJIA OIIC



Crenennb Kpurepun orHecenuss orxonoB k | Kiacc OIACHOCTH

BpeIHOI0 KJIacCy OMACHOCTH oTxojaa

BO3/1eHCTBUA

0TXO0/10B HA

OIIC

OueHb BbICOKAS DKoJioruueckas cuctema Heobpatumo | 1-i kmacc. UpesBbruailHO
HapylleHa. OTacHbIE.
[Tepuon BOCCTAHOBJICHHUS
OTCYTCTBYET

Bricokas DKkojoruyeckass CUCTeMa  CHIIBHO | 2-i KJIacc.

HapyuieHa. [lepros BocctanoBiieHus | BbicokoomacHbie
— e MeHee 30 5eT mocie IOJHOIO
YCTpAaHEHUS MCTOYHHKA BPEIHOTO

BO3JICUCTBHS.
Cpennss DKkoJjoruyeckas cUCTeMa HapylieHa. | 3-i  Kjacc. YMEpeHHO
[lepuox BoccTaHOBIIGHHUS — HE | OMNACHBIE
menee 10 JeT mociie CHUKEHUS
BPEIHOI'0 BO3JICUCTBUSA oT

CYIICCTBYIOIICT'O UICTOYHUKA.

Huskas DKoJIorHYecKasi cucrema HapyuieHa. | 4-if kjnacc. ManoomnacHbie
[lepriog caMOBOCCTAaHOBIICHUS — HE
MeHee 3 JIeT.

Ouenpb HU3KAA DKoJIoruuecKas cucrema | 5-if kmacc.
MPaKTUYCCKU HEC HAPYIICHA.

HpaKTI/IquKI/I HCOIIACHBIC

IMpuxkaszom Pocnpupoanamzopa or 18.07.2014 Ne 445 yrBep:kaeH (enepajbHbIH
KJIACCM(PUKALNMOHHBIN KATAJOI 0TX0A0B (3aperucrpupoBaH B MuHiwcre Poccun
01.08.2014 N 33393) (mamee - ®KKO). JlanHblif TOKYMEHT BCTYIUJI B CHIy ¢ 1 aBrycra
2014 rona.

Knaccudukanuss orxomoB B @KKO BrImoNHEHA TO CIEAYIONIUM KJIACCU(PUKAIIMOHHBIM
MpU3HAKaM: TPOUCXOXKJEHUIO, YCIOBUSAM OOpa3oBaHHs, XHUMHYECKOMY U  (WJIH)
KOMITOHEHTHOMY COCTaBY, arperaTHOMY COCTOSIHUIO U (pu3udeckoit opme.

Kon kaxxnoro Buga oTxo0B uMeeT 11-3HauHyt0 CTPYKTYpY.

HepBLIe BOCEMb 3HAKOB KOJa I/ICHOJ’II)?)y}OTCﬂ JJIA KO}II/IpOBaHI/ISI HpOI/ICXO)K)ICHI/ISI O0TXO0A0B U
HX COCTaBa, JEBATHIN U JECIATHIM 3HAKU KOJa - JJIsI KOJAUPOBAHUS arperaTHOr0 COCTOSIHUSA U
¢uszmdeckoit ¢Gopmbl. OAWMHHAANATHIA 3HAK TIOKA3bIBa€T KJACC OMACHOCTH OTXOJa B
3aBUCUMOCTH OT CTEIIEHU HETaTUBHOT'O BO3JIEMCTBUS HA OKPYKAIOLYIO CPENLy.

B 11-om 3Hake koma uudpa 0 ucrnonb3yercs A OIOKOB, TUMOB, MOATUIIOB, TPYII U
MOATPYTI; Ui BUAOB OTXOAOB 3Hayamas iudpa odo3navaet: 1 - I-if kjmace omacHoctu; 2 -
11-#t xknace omacuocty; 3 - -1 xkimace omacHocTi; 4 - 1V- i1 kitace omacHocTH; 5 - V- Ki1ace
OITACHOCTH.

JleBaATbIi W necAThId 3HakW 11-3HAYHOrO KOJa MCHOJIB3YIOTCS JJIsi  KOIWUPOBAHHS
arperaTHOr0 COCTOSHUS M (pusnueckor ¢opmbl Buga orxonoB: 00 -  nmaHHBIE  HE
yctanoBnensl; 01 - tBepmprii; 02 - xuagkwmii; 03 -

nacrooOpasubiid; 04 - mwram; 05 - rens, xommowa, 06 - smymnwcust; 07 -



cycrniensus; 08 - ceimyuwmii; 09 - rpanynar; 10 - mopomkooOpasseiif; 11 - meuteoOpasHbIi;
12 - BonokHO; 13 - TOTOBOE M3/EMHE, TOTEPABIIEE TOTPEOUTETHCKUE CBOMCTBA; 99 - HHOE.

JdaiiTe 0OTBETHI HA BOIIPOCHI:
1.UTO OTHOCAT K OTXOJaM MPOU3BOJICTBA?
2.Ut0 OTHOCAT K OTXOJaM MOTpeOsIeHus?

3.YT0 OTHOCST K OHACHELEIM OTXOogam?

BLIBOII — OTO OTBET Ha IMMOCTaBJICHHYIO LECJIb.

IIpakTuyeckas padora Ne§.
«AHAJIN3 M OII€eHKA 3THYECKHUX ACTIEKTOB PAa3BUTHUS HEKOTOPHIX UCC/IeIOBAHNI B
OMOTEXHOJIOT UM

[{esib: MPOBECTH aHAJIU3 ACMIEKTOB PA3BUTHUSI HEKOTOPBIX UCCIIE0OBAHUM B OMOTEXHOIOTHH.
OOopyznoBaHME: TEOPETUUECKUIT MaTepHa MO TeMe, KapTOUKU-3a1aHHS.

Xo1 paboThL.
Saganue 1.

Bapuanr 1. 3yuute Teopernyueckuii Mmarepuain o reMe «bHoTeXHOIOTUN — 3TO...» U 3al0JIHUTE
Tabnuiy:

BUJI OMOTEXHOJIOTUU 1[eJ1b JAHHOTO HaIlpaBJIEHUs | KpaTKuil 0030p mpoOsieMbl

Bapuant 2. 3yuute Teopernueckuii Mmarepuain o reMe «KiioHupoBaHue» 1 3aroiHuTe Tabauiy:

BUJ OMOTEXHOJIOTUHU LCJIb JAHHOT'O HAITPAaBJICHUA KpaTKI/Iﬁ 0630p HpO6HCMLI

3aoanue 2. Cnenaiite BbIBOJBI 00 3THUECKUX MPOOIEMax OMOTEXHOIOTHH.
Ilpunoscenue ona IIP 4 (meopemuyeckuii mamepuan)

Texnonozuu ¢ npucmagkoiu «ouo»

TI'ennasa u knemounaa unxcenepus

I'eHHas u kIeTOYHAs MHXKEHEPUS — SIBJISIIOTCS BXKHEUITUMHU MeToAaMH (MHCTPYMEHTaMU ), JIe)KalluMu
B OCHOBE COBPEMEHHOM OMOTEXHOJIOTHH.

MeTobI KIETOYHOM MHKEHEPUU HAIPaBJICHBI HA KOHCTPYHPOBAHKE KIETOK HOBOTO THMa. OHU MOTYT
OBIThH MCITOJIB30BaHBI IS BOCCO3JAHMUS )KU3HECTIOCOOHOH KIICTKH U3 OTAENBHBIX ()ParMEHTOB pa3HbIX
KJIETOK, JJIs1 OOBEIMHEHUS [IENBIX KJICTOK, IPUHAUISKABIINX PA3IMYHBIM BUIAaM C 00pa3oBaHUEM
KJIETKH, HECYIIEH TeHeTHYEeCKUI MaTeprall 00enX NCXOIHBIX KJICTOK, U APYTUX OTEPaIlHid.



['eHHO-MH)KEHEpHBIE METOAbl HAmpaBlIeHbl Ha KOHCTPYMPOBAHHWE HOBBIX, HE CYIIECTBYIOLUIUX B
MpUpPOJIE COYEeTaHWW TeHOB. B pe3ynbTaTe NPUMEHEHHUS TE€HHO-HH)KEHEPHBIX METOJOB MOKHO
nmory4daTh pekoMOuHaHTHBIE (MoaudunmrpoBannbie) Mmojekyiasl PHK u JIHK, mist wero mpousBoautcs
BbIJICJICHUE OT/IEIbHBIX F€HOB (KOIUPYIOLIUX HY>KHBIM MPOJYKT), U3 KIETOK KaKOro-iudo opraHu3Mma.
[Tocne mpoBeneHus: ONPEIEICHHBIX MAHUITYJIALUNA C 3TUMUA I'€HAMHU OCYIIECTBIISICTCS UX BBEJCHHUE B
Jpyrue opranu3mbl (0aKTEepHUH, APOKIKU U MIIEKOIUTAIOIIUE), KOTOPbIE, OJYUYUB HOBBIN I'eH (TeHBbI),
OyadyT crIocOoOHBI CHUHTE3UPOBATh KOHEUHBIE NPOAYKTHI C HM3MEHEHHBIMH, B HYKHOM YeJIOBEKY
HaIpaBJIeHUU, CBOMCTBaMHU. VHBIMH CclOBaMHU, TeHHash MHXKEHEpUs MO3BOJISET IMOIYy4aTh 3aJaHHbIC
(>kenaemble) KadyecTBa W3MEHSIEMbIX WM T€HETUYECKH MOIU(GUIMPOBAHHBIX OPraHU3MOB WU TaK
HA3bIBAEMBIX «TPAHCTEHHBIX» PACTEHUUN U )KUBOTHBIX.

HaubGonrmee IMPUMCEHCHUEC I'CHHAs MHXXCHCPUA Hallljla B CEJIbCKOM XO3SHCTBE U B MCEIHUIINHE.

JIromn Bcernga 3aAYMBIBAJIUCh HAA TCEM, KAaK MOXHO HAYUUTBHCA YIIPABIIATH HpHpOI[Oﬁ, Hn HCKaJInu
CII0COOBI MMOJIy4YCHUs, HAIIpUMCD, paCTeHI/Iﬁ C YJIIYUHICHHBIMU Ka4C€CTBAMU: C BBICOKOH ypO)KﬂfIHOCTbIO,
Oonee KPYIIHBIMH U BKYCHBIMH IIJIOJaMH WUJIA C MTOBBIIIEHHOM XO0JOJOCTOMKOCTBIO. C JaBHUX BPCMCH
OCHOBHBIM MCTOAOM, KOTOpLIﬁ HCIIOJIB30BAJICA B OTHUX NICIAX, ObL1a CCIICKII M. Ona X POKO
MNPUMCHACTCA OO0 HACTOALICIO BPCMCHU HW HaAIIpaBJICHA Ha CO3JaHHMC HOBBIX MW YIIYUYIICHHC YK
CYHICCTBYIOIUX COPTOB KYJIbTYPHBIX paCTeHHﬁ, mopoa AOMAlIHUX JKUBOTHBIX MW 1IITaMMOB
MHUKPOOPraHHu3MOB € ICHHBIMU JJIA YCJI0BCKA IIpU3HAKAMU U CBOMCTBAMH.

Cenexiusi CTpOMTCS Ha OTOOpe pacTeHHil (KMBOTHBIX) C BBIPOKEHHBIMH OJIaronpusTHBIMU
MpU3HAKaMU M JalibHEHIIeM CKPEIIMBAaHUU TaKMX OPTaHU3MOB, B TO BpeMsl KaK IeHHas WHKEHEepHUs
MO3BOJISIET HEMOCPEICTBEHHO BMEUIMBATHCS B TEHETUYECKUN amnmnapar KJIeTKUu. BaxHO OTMETUTh, 4TO
B X0/JI€ TPAJUIIMOHHOMN CEeNeKIUHN MOTYYUTh THOPHIIBI C UCKOMOI KOMOMHALKEHN MOJIE3HBIX MPU3HAKOB
BEChbMa CIJIO’KHO, OCKOJIbKY K MIOTOMCTBY NEpeAaroTcs O4eHb 00IbIINE (PparMeHThl TEeHOMOB KaXKI0T0
U3 pOAMTENEH, B TO BpeMsl Kak T'€HHO-MH)KEHEPHbIE METO/IbI ITO3BOJISIOT paboTaTh Yalle BCEro C OAHUM
WM HECKOJbKUMHU Te€HaMH, MpUYeM HMX MOJIU(UKAIMA HE 3aTparuBaroT paboTy Apyrux reHoB. B
pe3yibTare, HE TepsAs JAPYIMX IOJIE3HBIX CBOMCTB pacTeHus, ynaercs A00aBUTh €lle OJUH WU
HECKOJIbKO MOJIE3HBIX MPHU3HAKOB, YTO BECbMa IIEHHO JUIS CO3JIaHHMsS HOBBIX COPTOB M HOBBIX (hopM
pacteHuid. CTajlo BO3MOXHBIM HM3MEHATh y PACTEHUN, HalpuUMep, YCTOMYMBOCTh K KIMMATy U
cTpeccaM, WJIM HX YyBCTBHUTENBHOCTh K HAacEKOMBIM WM OONE3HSM, pacHpOCTPaHEHHBIM B
ONpENENEHHBIX DPETUOHAX, K 3acyXe U T.A. YUEHBIE HAACIOTCS NaXE IOJYyYUTh TaKUE IOPOJbI
JIepeBbEB, KOTOpble ObUIM OBl yCTOWYMBBI K MoOXKapaM. BeayTcs LIIMpoOKHe HCCIEOBaHUS IO
YIYYIICHUIO MUIIEBOM EHHOCTH PA3JIMYHBIX CEIbCKOXO3SMCTBEHHBIX KYJIbTYp, TAKUX KaK KYKypy3a,
cosi, kKapTo(esb, ToMaThl, TOPOX U Jp.

HCTOpI/I‘-ICCKI/I, BBIACIIAIOT «TPHU BOJIHBI» B CO3AaHUN FGHHO-MOI[I/I(bI/ILII/IpOBaHHLIX paCTCHHﬁI

[TepBas BomHa — koHer 1980-x Tof0B — co3/laHue pacTeHH ¢ HOBBIMU CBOMCTBAMH YCTOHYHBOCTHU K
BUpYycaM, Tapa3uTaM WIH repOunuaaM. B pacTeHHsx «IepBOil BOJHBID) JOMOJTHUTEIHLHO BBOJMIN
BCET0 OJIMH T€H U 3aCTaBJISUIH €ro «padoTaThy», TO €CTh CHHTE3UPOBAThH OJIMH JOMOTHUTEIBHBIN OeIoK.
«[lone3nsie» TeHbl «Opamu» TUOO0 y BUPYCOB pacTeHui (ans (HopMUpPOBaHHS YCTOWYUBOCTH K
JAaHHOMY BHUPYCY), JIUOO Y TTOUBEHHBIX OakTepwii (I1s GOopMHUpPOBAHUS YCTONYMBOCTH K HACEKOMBIM,
repouIaam).

Bropas Bomna — Hauano 2000-X roxoB — co3JaHME pacTEHUl C HOBBIMH TOTPEOHTEIHCKHUMHU
CBOMCTBAMM: MAacCJIM4YHbIE KYJIbTYPBhI C IMOBBIIIEHHBIM COAECPKAHUEM U U3MEHEHHBIM COCTaBOM Macedl,
(GPYKTHI ¥ OBOIIH € OOJIBIINM COJIEpPKaHHEM BUTAMUHOB, 00JIee MUTATEIbHbBIE 3€PHOBBIC U T. .



B Hamm qHUM y4deHbIe CO3/Ial0T PACTCHUSI «TPEThEH BOJHBI), KOTOpBIC B Oymxkaiimue 10 et mosBsaTcs
Ha pBIHKE: pACTEHUSI-BAKIIMHBI, PACTCHUS-OMOPEAKTOPBl JUIS TPOM3BOJCTBA IPOMBIIIJICHHBIX
MPOAYKTOB (KOMIIOHEHTOB ISl PA3JIMYHBIX BUJIOB IUIACTHKA, KPACUTEIICH, TEXHHUECKUX Macell | T.1.),
pacteHus - GadpUKH JEKApCTB U T.JI.

['enHO-MHKEeHEpHBIE PA0OTHI B )KUBOTHOBOJICTBE UMEIOT JAPYTyIO 3a/1a4uy. BrionHe 1oCTHKUMOI 11eT1bI0
P COBPEMEHHOM YPOBHE TEXHOJOTHMHU SBISETCS  CO3JAaHME TPAHCTEHHBIX JKUBOTHBIX C
onpeAeNnéHHbIM 1eeBbIM TeHOM. Hampumep, reH Kakoro-HuOyab LEHHOTO TOpPMOHa >XHBOTHOIO
(Hampumep, TOPMOHAa pOCTAa) MCKYCCTBEHHO BHeApseTcs B OakTepuio, KOTOpas HadyMHaeT
MPOJYLUPOBATh €r0 B OONBIINX KoJMWYyecTBax. Ele oauH mpuMep: TpaHCTEHHBIE KO3bI, B pe3ylbTare
BBEJICHUS COOTBETCTBYIOIIETO TI'€HA, MOTYT BbIpabarhiBaTh crenuduieckuii Oenok, daxtop VIII,
KOTOpBIM MPENATCTBYET KPOBOTEUEHHUIO y OONBHBIX, CTpajaromux remModuived, wiu (QepMeHT,
TPOMOOKHHA3y, CIOCOOCTBYIONINI paccachlBaHUIO TpoMOa B KPOBEHOCHBIX COCY/axX, YTO aKTyalbHO
Uig Tpo(UIaKTUKU U Tepanuu TpoMmOoduieduTa y moaei. TpaHcreHHbIe )KMBOTHBIE BBIPAOATHIBAIOT
9T O€JIKU HAMHOTO OBICTpEE, a caM CIOoco0 3HAUUTEIHHO JeIIEBIIE TPAAUIIMOHHOTO.

B xonue 90-x rogoB XX B. yuénsie CIIIA BIJIOTHYIO MOJONLIM K HOJYYEHHUIO CEIbCKOX035HCTBEHHbBIX
KMBOTHBIX METOJIOM KJIOHUPOBAHMs KJIETOK 3MOPHOHOB, XOTsSI 3TO HalpaBJIEHUE HYKIAeTCs elle B
JNAJIBHENIINX CEPbE3HBIX HUCCIEN0BAaHUAX. A BOT B KCEHOTPAHCIUIAHTALMU — IIEPECAJKE OPraHOB OT
OJTHOT'O BHJIA JKUBBIX OPraHU3MOB JIPYIOMY, - JOCTHUTHYThl HECOMHEHHbIE pe3ynbTaTsl. Hanbombine
yCIIEXU IIOJy4Y€HBl IIPU HCIOJIb30BAHUU CBUHEH, HMMEIOIIMX B TEHOTUIIE IIEPEHECEHHBIE T'€HBI
YeJI0BEKa, B KaueCTBE JOHOPOB Pa3IMYHBIX OpraHoB. B 3ToM ciyuae HaOmronaeTcs MUHUMAIbHBIN
PHUCK OTTOPKEHUS OpraHa.

Y4éHble TakxKe npeanojaararoT, 4TO NEPEHOC ICHOB ITOMOXKET CHU3UTH AJUICPIUI0 YCJIIOBCKA K
KOpPOBBEMY MOIJIOKY. HeJ’IeHaHpaBJ’IeHHLIe U3MCHCHUS B HHK KOPOB HOJIZKHBI ITPUBCCTH TAKIKE K
YMCHBIICHUTO COACPIKAHUSA B MOJIOKC HACBIIICHHBIX JKUPHBIX KUCJIOT U XOJICCTCPpUHA, YTO CACIIACT €TI0
CIIC 0oJree MoJIe3HbIM AJI 310POBbS.

IloTennnanbpHas OIaCHOCTH MPUMCHCHUA TCHCTUUCCKU MOI[I/I(I)I/II_[I/IpOBaHHLIX OpTaHHU3MOB BBIPAXKACTCA
B JIBYX aCIICKTax: 0e30MmacHOCTh MMPpOAOBOJIBCTBUA UISA 310POBbA JIIOJIEN U DKOJIOTHYECKHE
OCICACTBUA. HOBTOMy Ba)KHEUIIIUM 3TaioM IIpu CO3JJaHUU I‘CHHO'MOI[I/I(I)I/IL[I/IpOBaHHOFO IMpoOAaYKTa
JOJDKHa OBITH €ro BCCCTOPOHHSA SKCIIEPTHU3a BO n30eKaHNUE OIMMACHOCTH TOT'O0, YTO IMPOAYKT COACPIKUT
MMPOTCUHBI, BBI3bIBAOIIHNEC AJIJICPTUI0, TOKCUYHBIC BCIICCTBA UJIM KAKHEC-TO HOBBIC OIIACHLIC
KOMIIOHCHTBI.

3nauenue ouomexnonozuil onsa MeOUUUHDL.
[TomMrMMO MIMPOKOro NMPUMEHEHHUS B CEIBCKOM XO3SMCTBE, HA OCHOBE I'€HHOM WH)KEHEPHM BO3HUKIIA
nenass orpacib (hapMaleBTHUECKOW IPOMBIIUIEHHOCTH, HasbiBaemas ‘“‘umuayctpuei JIHK” wu
NpeJCTaBIsAIoNas co0OM OIHY W3 COBPEMEHHBIX BeTBeW OuoTexHonoruu. bornee derBepTH Beex
JIEKapCTB, MHCIOJIb3YEMBIX Ce€HYac B MHUpE, COJIEp)KAaT WHIPEOUEHTHl U3 pacTeHHi. ['eHHOo-
MOJUGUIMPOBAHHBIE PACTCHUS SBISIOTCS JEMIEBHIM M 0O€30MacHBIM HCTOYHHUKOM ISl TOJTYYEHHS
MOJTHOCTBIO (PYHKIIMOHAJIBHBIX JIEKAPCTBEHHBIX OENKOB (aHTHUTEN, BaKUMH, (PEPMEHTOB U Jp.) KaK At
4eJI0BEKa, TaK U AJIs KUBOTHBIX. [[pMepaMu npuMeHeHNsl TEeHHON MH)XKEHEPUH B MEIULIMHE SBISIOTCS
TaKXe MPOU3BOJACTBO YEJIOBEUECKOT0 MHCYJIMHA MYTEM MCIOJIB30BAaHHs T€HHO-MOIU(PHUIMPOBAHHBIX
OakTepHii, MPOU3BOJCTBO IPUTPOIIOITHHA (TOPMOHA, CTUMYJIUPYIOIIEro 00pa3oBaHHE HPUTPOIMTOB B
KOCTHOM Mo3re. ®dusnonoruyeckas poJjib JAaHHOTO TOPMOHA COCTOUT B PETYISIIMM MPOAYKLHU
SPUTPOLMTOB B 3aBUCUMOCTH OT MOTPEOHOCTH OpraHU3Ma B KHCIOPOJE) B KYJIbType KIETOK (T.e. BHE
OpraHM3Ma YeJIOBEKa) WM HOBBIX IIOPOJI AKCIIEPUMEHTAIbHBIX MBIIIEH I HAYYHBIX UCCIEAOBAHNM.



Pa3paboTka MeTOOB TEHHOW WH)KEHEPUH, OCHOBAHHBIX Ha co3daHuM pekomOuHaHTHBIX JIHK,
MpHUBeEJia K TOMY «OMOTEXHOJOTHYECKOMY OYyMy», CBHIETEISIMH KOTOPOTO MBI siBisiemcs. biaromaps
JNOCTUKEHHUSIM HAyKd B 3TOH 00JacTU CTalo BO3MOXKHBIM HE TOJBKO CO3/laHHE «OMOJIOTMYECKUX
PEaKTOpOB», TPAHCTEHHBIX >KUBOTHBIX, F€HHO-MOAU(DUIMPOBAHHBIX PACTEHHM, HO U MPOBEICHHE
TeHETUYECKOM macnopTu3anuu (OJHOTO UCCIeI0BaHuUs U aHAlIM3a FeHOTUIIA YeI0BeKa, IPOBOIUMOTO,
KaK MpaBUJIO, Cpa3y MOCie POXKICHHS, [UIsl ONpPENENICHUs MPEeIpacloilOKEHHOCTH K pPa3InYHbIM
3a00JIeBaHUSAM, BO3MOXHYIO HEa/IeKBaTHYIO (2JUIEPrHUECKyI0) PeaKkIUIo Ha T€ WM UHbIE JIEKapCTBa, a
TaK)Ke CKJIOHHOCTH K OTpeIeNICHHBIM BHUJIaM JCSITEIbHOCTH). | 'eHeTHUecKast macrnopTru3aius mo3BoJsieT
MPOTHO3UPOBaTh UM YMEHBILIATh PHUCKU CEPACYHO-COCYTUCTBIX U OHKOJOTMYECKHX 3a00JIeBaHUii,
UCCIIeIOBaTh W MPeAOoTBpallaTh HeWpoJereHepaTUBHbBIE 3a00JeBaHUS U TMPOIECCHl CTapeHMs,
aHAJIM3UPOBaTh HEHPO-PU3NOIOrHYecKre OCOOEHHOCTH JIMYHOCTH Ha MOJEKYISIPHOM YpPOBHE),
JIMarHOCTUpPOBaHUE TeHeTHYecKuXx 3aboneBanuii, co3ganue JIHK-Bakuun, reHorepanus pazIudHbBIX
3a001€BaHUM U T.1I.

B XX Beke B OOJIBIIIMHCTBE CTpaH MHUpa OCHOBHBIC YCHUIINA MCIAULIUHBI ObUIH HaIlpaBJICHBI Ha 60pb6y C
I/IH(bCKI_II/IOHHBIMI/I 3a6OJIeBaHI/IHMI/I, CHMKCHHC MHaHqueCKOﬁ CMCPTHOCTU U YBCIIMYCHUC cpeﬂHeﬁ
MNpOAOJKUTCIIBHOCTU JKU3HH. CTpaHH ¢ Ooiee paSBHTOﬁ CHUCTEMOM 3APaBOOXpPAHCHHUA HACTOJIBKO
npeycrejin Ha 9TOM IIYTH, YTO COWIM BO3MOXHBIM CMCCTHUTH AKICHT HaA JICHCHHUC XPOHHUYCCKUX
3360HeBaHHﬁ, oonesHeit CGp,I[G‘IHO-COCYI[HCTOﬁ CHUCTCMbI 1 OHKOJIOTHYCCKHX 3360J’I€BaHI/II71, IMMOCKOJIBKY
HUMCHHO 5TH I'PYHIIbL Oone3nen JaBaJId HauOOIBIINH IIpOUCHT IIPHUPOCTAa CMCPTHOCTH.

OnHOBPEMEHHO LM MMOMCKH HOBBIX METOJO0B M M0JX0/10B. CyILlIECTBEHHBIM SIBUJIOCH TO, YTO HAyKOH
Obula Jl0Ka3aHa 3HAYUTEIbHAs POJIb HACJIEACTBEHHON NPEApacloOKEHHOCTH B BO3HUKHOBEHUU
TaKUX LIMPOKO PacHpOCTpPaHEHHBIX OOJe3HEW, Kak HIIeMuyeckas OoJe3Hb cep/ua, T'MIEpTOHHS,
s3BE€HHas1 OOJIE3Hb KeNMyJKa M JBEHAIATUIIEPCTHON KHUIIKH, TICOpHa3, OpOHXHalbHas acTMa U JIp.
Crasio oueBUAHBIM, uTO A8 OS((EKTUBHOrO JeYeHHs M NPOPWIAKTUKA OSTUX Oosie3HEH,
BCTPEYAIOLIUXCA B MpakTHKEe Bpaueil Bcex CHenMaIbHOCTEH, HEOOXOAMMO 3HATh MEXaHHU3MBbI
B3aUMOJICHCTBHSI CPENIOBBIX M HACJIEACTBEHHBIX (PAKTOPOB B WX BO3HUKHOBEHMHM M pa3BUTHUH, a,
ClIeZIOBAaTeNIbHO,  JalbHEHIIMN Tporpecc B  3ApaBOOXPAHEHUM HEBO3MOXEH 0e3 pa3BUTHUS
OMOTEXHOJIOTMYECKMX METOJ0B B MeOUIMHE. B mocineaHue roapl MMEHHO ATH HalpaBlICHUS
CUUTAIOTCS IPUOPUTETHBIMU U OYpHO Pa3BUBAIOTCS.

AKTyallbHOCTh ~ NPOBEJICHHUS JOCTOBEPHBIX TE€HETHMUYECKUX HCCIEJI0BaHHWM, OCHOBAHHBIX Ha
OMOTEXHOJIOTMYECKHX MOAX0/aX, OYEBHJHA €lle U MOTOMY, YTO K HACTOSIIEMY BPEMEHHU H3BECTHO
yxke Oonee 4000 HacnencTBeHHBIX Oosie3Heil. Okono 5-5,5% nereil poxaaloTcsi ¢ HaCIeACTBEHHBIMU
WIN BpOKAEHHBIMU 3a0oneBanusiMu. He menee 30% neTckoit cMEpTHOCTH BO BpeMst O€peMEHHOCTH U
B TIOCJIEPOIOBOM TEpHOJie OO0YCIOBICHO BPOXKIEHHBIMU IMOPOKAMM PA3BUTHUS W HACIIEICTBEHHBIMHU
6onesnsamu. [locie 20-30 eT HAUMHAIOT MPOSBIATHCS MHOTHE 3a00J€BaHUsA, K KOTOPHIM Y YeJIOBEeKa
Obula TOJIBKO HACJIEACTBEHHAs MPEIPaCHOJIOKEHHOCTh. OJTO MPOUCXOAUT TMOJ BO3JCHCTBHEM
Pa3NUYHBIX CPEJOBBIX (DAKTOPOB: YCIOBHMS IKU3HHM, BpEIHBIE NPUBBIUKH, OCIOKHEHHUS IOCIe
MIEPEHECEHHBIX O0JIe3HEeH U T.JI.

B Hacrosmiee BpeMs yXKe IOSBWIHCH IPAKTUYECKHE BO3MOKHOCTU 3HAYUTEIBHO CHU3UTH WIIU
CKOPPEKTHPOBaTh HEraTUBHOE BO3JICHCTBHE HACIEJCTBEHHBIX (DakTOpoB. MemuIMHCKas TE€HETHKa
OOBsSICHWIA, YTO MPUYMHONM MHOTMX TEHHBIX MyTalWd  SIBISETCS  B3aHUMOJAEUCTBHE C
HEOIaronpUsATHBIMU YCIOBUSIMH CpPEIbl, a, CIEI0BATEIbHO, pellast SKOJOTHUECKUe MPOoOIeMbl MOKHO
TOOHUTbCS CHIDKEHHs 3a00JIeBaGMOCTH pPaKoM, aJIepruel, cepAedHO-COCYIUCTHIMH 3a00JI€BaHHUSMU,
caxapHbIM JMAa0ETOM, TICUXMYECKUMH OOJIE3HSAMH U JaXe HEKOTOPBIMH HH(EKIMOHHBIMU
3abosneBaHusAMU. BMecTe ¢ TeMm, YYEHBIM YyJalloCh BBIBUTH T'€HBI, OTBETCTBEHHBIC 3a MPOSIBICHHUE
pPa3NUYHBIX TATOJIOTUH W CIIOCOOCTBYIOIIME YBETUYEHHUIO TPOJODKUTENILHOCTH KU3HHU. [lpm



WCIIO0JIb30BAaHUH METOJ 0B MEAUIIMHCKON F€HETUKH XOPOIINE Pe3yIbTaThl MOJYyYEHbI IpH JieueHuu 15%
6ose3Heil, B oTHoweHuH noutu 50% 3a0osieBaHuil HAOMIOJAETCS CYIIECTBEHHOE YITyUIlIEHHUE.

Takum o00Opa3oMm, 3HaAuWUTENbHBIC JOCTUKEHHMS TEHETHUKHM I[IO3BOJIMIM HE TOJbKO BBIATH Ha
MOJICKYJISIPHBIM YpOBEHb M3YyU€HHs T€HETHUYECKUX CTPYKTYp OpraHu3Ma, HO U BCKPBITh CYIIHOCTb
MHOTHX CEpPhE3HBIX 00JIe3HEH UYeIoBeKa, BINIOTHYIO MOIOMTH K TeHHOW Teparuu.

KpOMe TOI'0, Ha OCHOBE MCAUKO-T'CHCTHYCCKHX 3HAaHUM ITOSBHIIMCH BO3MOXKHOCTHU JJIA paHHeﬁ
JUArHOCTUKH HAaCJIICACTBCHHBIX Oone3Hel M CBOCBpeMeHHOﬁ HpO(bI/IJIaKTI/IKI/I HaCHeHCTBCHHOﬁ
I1aTOJIOT'HH.

Baxneimmm HaITpaBJICHUEM MGHHHHHCKOﬁ FCHECTHUKHM B HACTOALICC BPEMsA SABIACTCA pa3pa60TI<a
HOBBIX MCTOAOB AHMArHOCTHKHM HACJICACTBCHHBIX 3360HeBaHI/II71, B TOM 4ucie U OoJIe3HEH ¢
HacJIeJICTBEHHOMN npeaApacIIoIOKCHHOCTBIO. Cel"OI[HSI YiKe HHUKOI'O HC YAUBIIACT
OpcaAuMILIAHTAlIMOHHAA JHArHoOCTUKa — MCTOA JUArHOCTHKH 3M6pI/IOHa Ha paHHeﬁ cragnuu
BHYTpI/IYTpO6HOFO Pa3BUTH:A, KOTAAa BPAY-TCHECTUK, U3BJICKAA JIMIIb OJHY KJIICTKY 6yﬂymero pe6eHKa C
MUHHMaJIbHOH yrp030171 A €ro KuU3HH, CTaBUT TOYHBIN AWXArdo3 MWiIKn NOpeAynpexaacT o
HacJIeJICTBEHHOMN MMpeaApacIIOJ0KCHHOCTHU K TOM HJIM MHOM OOJIE3HH.

Kak teopernyeckas ¥ KIMHUYECKasl OUCLUIUIMHA MEIULMHCKAs IE€HETUKA IPOJOJHKAET MHTEHCUBHO
pa3BUBAThCs B Pa3HbIX HAIIPABJICHUAX: U3YYECHHE '€HOMA YEJIOBEKA, [IUTOICHETHKA, MOJIEKYIISIpHAs U
OuoxuMuueckass TIeHETHKa, HWMMYHOIEHETHKa, TIEHETHKAa pa3BUTHUsS, MOMYJSALUOHHAs TIE€HeTHKa,
KJIMHUYECKast IeHETHKA.
bnaronaps Bce 6osee MMPOKOMY NPUMEHEHHIO OMOTEXHOJIOTMYECKMX METOJOB B (hapMaleBTUKE U
MEJULMHE MOIBUIOCH HOBOE NOHATUE «IIEPCOHATU3UPOBAHHON MEIULIMHBD), KOTA JICUCHUE MTallMeHTa
OCYILECTBISIETCS Ha OCHOBE €0 WHAMBHIYyaJIbHbBIX, B TOM YHCJIE T€eHETUYECKHX 0COOEHHOCTEH, U Aaxe
Ipenaparsl, UCIOIb3YEMBIE B MPOLECCE JICYCHUS, U3TOTABIMUBAKOTCA WHIAMBUAYAIBHO U KAXKIOTO
KOHKPETHOI'O ITALIMEHTa C YYETOM €ro cocTosiHus. [1osBlIeHHe TaKuX MpenapaToB CTAJIO0 BO3MOXKHBIM, B
YaCTHOCTH, OJylarofapsi NMPUMEHEHHUIO0 TAaKOro OWOTEXHOJIOTHYECKOro METO0/a, Kak TuOpuanu3anus
(McKkyccTBEHHOE clusiHue) KieToK. [Iponeccsl rubpuau3aniy KJIE€TOK U HOJTy4eHUs: THOPUIIOB ele 10
KOHIIa HE M3Y4YeHbl W He OTpaboTaHbl, HO B@XHO, YTO C HUX IOMOIIBIO CTaJO BO3MOXHBIM
HapabaThlBaTh MOHOKJIOHAJIbHBIE aHTUTeNa. MOHOKJIOHAJIbHBIE AaHTUTENa — JTO CIEeLUAIbHbIE
«3alLIUTHBIe» O€NKH, KOTOpbIE MNPOAYLHMPYIOTCS KJIETKaMH HMMYHHOU CHCTEMBI YelloBeKa B OTBET Ha
MOSIBJIEHHE B KPOBU JIFOOBIX UYXKEPOJIHBIX areHTOB (Ha3bIBa€MbIX aHTUTE€HaMM): OaKTepuil, BUPYCOB,
A00B W T.J.  MOHOKJIOHaNbHBIE aHTUTENa 00JaJal0T  HEOOBIKHOBEHHOW,  YHHMKaJIbHOU
CeUU(UIHOCTBIO, U KAKA0€ aHTUTENIO y3HAET TOJBKO CBOM AaHTHIEH, CBSI3bIBACTCS C HUM M JIENaeT
ero 0e30macHbIM JJIsl 4elloBeka. B coBpeMeHHON MeAMIIMHE MOHOKJIOHAJIbHBIE aHTHUTENa IIHPOKO
HCIIONIB3YIOTCS B JUArHOCTUYECKUX LENAX. B HacTos1ee BpeMsl OHU IIPUMEHSIOTCS TAKXKE B Ka4eCTBE
BbICOK03()(DEKTUBHBIX MPENapaToB il MHIUBUAYAJIBHOTO JICYSHUS MMAIMEHTOB, CTPAAAIONINX TAKUMU
TsOKENbIMU 3a00s1eBaHusAMH, Kak pak, CIIN u ap.

Knonuposanue

KHOHI/IpOBaHI/Ie — O9TO OJWH U3 MCTOAOB, MNPUMCHACMBIX B OMOTEXHOJIOTHU AJI IMOJIYYCHUA
HACHTUYHBIX IIOTOMKOB IIpH IIOMOINHA Oecroaoro Pa3MHOKCHHA. HMuaue KIIOHUPOBAHUC MOKHO
OIPCACIIUTL KaK MPOLECC MU3IOTOBJIICHUA I'CHCTHYCCKHU HACHTUYHBIX KOIIN 0TI[CJ'ILHOI71 KIJIICTKHU HIIN
opraHusma. To ectb MOJIYYCHHBIC B PC3YJIbTATC KIOHUPOBAHUA OPTaHU3MbI ITOXOKH HEC TOJIBKO
BHCIIHEC, HO U TCHCTHYCCKAsA I/IH(bOpMaI_[I/ISI, 3aJI0OKCHHAs B HUX, a0COJIIOTHO OJHWHAaKOBAa.

TepMHuH «KIIOHMpPOBaHUE» IPOUCXOAUT OT aHIJMiICKoro ciosa clone, cloning (Betouka, mooler,
OTIPBICK), KOTOpOE 0003HAYAET TPYIIY pacTeHUH (Hanpumep, PpyKTOBBIX I€PEBHEB), MOTYIEHHBIX OT



OJIHOTO PAaCTCHUSI-TIPOM3BOJIUTENSI BEreTaTUBHBIM (HE ceMeHHbIM) crocoboM. [lo3zke Ha3zBaHHE
«KJIOHMPOBaHHUE» OBLUIO TEPEHECEHO Ha pPa3paOdO0TaHHYIO TEXHOJOTHIO TOJYyYEeHUS HIACHTHYHBIX
OpPraHU3MOB, HMEHYEMYIO TaKXKE «3aMeIIeHNE KIETOYHOTO siipa». OpraHu3Msl, MOTYyYEHHBIC TIO TAKOM
TEXHOJIOTHH, CTajJd Ha3eIBaThbCA KioHaMH. B kxonme 1990-x romop XX Beka crajga OYEeBHIHA
BO3MOXKHOCTh TNPUMEHEHHUS OTOH TEXHOJOTUHM JUI TIOJYYCHHS TEHETHYECKH HUICHTHYHBIX
YEJIOBEUECKUX MHJIUBHUJIOB, TO €CTh CTAJIO peajbHbIM KJIOHUPOBAHHUE YEIOBEKA.

B mpupose kiIoHMpOBaHME IIUPOKO PACHPOCTPAHEHO Y pa3IUYHBIX OpPraHU3MOB. Y pacTeHui
€CTECTBEHHOE KJIIOHMPOBAHHE MPOUCXOAUT MPHU PA3IUYHBIX CIIOCOOaX BEreTaTUBHOTO PAa3MHOXKECHHUS, Y
KUBOTHBIX - TPU MapTEHOreHe3e U PA3IUYHBIX (QopMax NOIUIMOPHUOHUU (TOTUIMOPUOHUS: OT
«ONH-» U Trped. embrion — «3apoAbll» — O0pa3oBaHME Yy >KUBOTHBIX HECKOJBKHUX 3apOjbIIIeh
(OnM3HEoB) W3 OAHOW 3UTOTHI B Pe3yJbTaTe €€ HEMPaBWJIBHOIO JIEJICHHS BCIEICTBUE BO3JICHCTBUS
cillydaiiHbIX (hakTopoB). VY oAeld OpUMEPOM MOJUAIMOPUOHMHM MOMKET CIY)KHUTb POXKIACHUE
OJTHOSIIIIEBBIX OJIM3HELIOB, KOTOPBIE SABIAIOTCS €CTeCTBEHHBIMH KioHamu. Iupoko pacmpoctpaHeHO
KJIOHAJIbHOE Pa3MHOXKEHUE CPEIU paKOOOpa3HBIX U HACEKOMBIX.

[1epBbIM UCKYCCTBEHHO KJIOHHPOBAHHBIM MHOT'OKJIETOUHBIM OpraHu3mMoM craia B 1997 r. oBua [onnu.
B 2007 rony onHoro u3 co3aareneil KIOHMpoBaHHOM oBIbl Enuzasera Il Harpanuina 3a 370 HayyHOE
JIOCTUKEHHUE PBILAPCKUM 3BAHUEM.

CyTbl0 TEXHUKU <(GIJIEPHOTO TMEPEHOCa», HCHOIb3YeMO MpH KIOHUPOBAHHUM, SBJSIETCS 3aMeEHa
COOCTBEHHOT'O KJIETOYHOTO si[jpa OILIOJOTBOPEHHOMN SHICKIETKH Ha SAPO, W3BICUYECHHOE U3 KICTKU
OpraHu3Ma, TOYHYK) TE€HETHYECKYI0 KOIHIO KOTOPOTo IUIaHUpYeTcs Noiay4duTh. K HacTosemy
BpEMEHH pa3pabOTaHbl HE TOJIHKO METOJbI BOCHPOU3BEACHHUS TOTO OpPraHM3Ma, U3 KOTOPOTO KIEeTKa
ObLTa B3s5Ta, HO ¥ TOTO, OT KOTOPOTO OBLI B3ST reHeTHUecKuid Matepuai. [losBunacy moTeHIMaNbHAS
BO3MOYXHOCTh BOCIIPOM3BEJICHUSI YMEPIIIET0 OpraHu3Ma, Jake B TOM Cllydae, KOTr/ia OT HEero OCTaINCh
MUHUMAJIbHBIE YAaCTH - HEOOXOAUMO TOJIBKO, YTOOBI U3 HUX MOXKHO OBLIO BBLIETUTH T€HETHUYECKUU
matepuan (JJHK).

KHOHI/IpOBaHI/Ie OpTraHHu3MOB MOXKET OBITh IOJHBIM WA YaCTHYHBIM. HpI/I ITOJITHOM KJIIOHWPOBAHUHA
BOCCO3IaETCS BECH OpTraHu3M HEJIUKOM, a MIPpHU YaCTUYHOM - BOCCO3JAIOTCH JIMIIb TC WUJIW WHBIC TKAHU
OopraHusma.

TexHoyorus BOCCO3JaHHUA IIEJIOr0 OpraHu3mMa KpaﬁHe MEPCIICKTUBHA B CJIy4dac HeO6XOI[I/IMOCTI/I
COXPAHCHUS PCAKNX BUAOB ) KUBOTHLIX HWJIN IJII BOCCTAHOBJICHUA HCUC3HYBIINUX BUJIOB.

YacTuHOE KJIOHHUPOBAHHWE - MOXKET CTaTh BaKHEHIIMM HaNpaBI€HUEM B MEIUIIMHE, MOCKOJIbKY
KJIOHUPOBAaHHbIE TKAHM MOTYT KOMIIEHCHPOBaTb HEJOCTaTOK M JAe(eKThl COOCTBEHHBIX TKaHEH
OpraHu3Ma YeloBeKa M, YTO OCOOCHHO CYIECTBEHHO, OHH HE€ OTTOPraloTCs MPH TPAHCIUIAHTAIUU.
Takoe TepaneBTHYecKOe KIIOHUPOBAHUE U3HAYAILHO HE MPEIIOJaraeT noydyeHue 1ejIoro opranusma.
Ero pa3BuTHe co3HaTEIbHO OCTAHABIMBAIOT HA PAHHUX CTA/UAX, A MOJTYUYMBIINECS KIETKH, KOTOPbIE
Ha3bIBAIOTCS SMOpPUOHAIBHbBIE CTBOJIOBBIE KJIETKHU (SMOpPHMOHAIBHBIE WM 3apOJIbIIIEBbIE CTBOJIOBBIE
KJIETKH - CaMble NPUMUTHBHBIC KIJIETKH, BO3HHUKAIOIIME HA PAHHUX CTAaTUsAX DPa3BUTUS >MOpPHUOHA,
CIIOCOOHBIE PA3BUTHCS BO BCE KJIETKH B3POCIOrO OPraHMW3Ma), UCIOJB3YIOT sl BBIPAOOTKH HY>KHBIX
TKaHEel WU APYrUX OMOJIOTHYECKUX MPOTYKTOB. DKCIEPUMEHTAIBHO JOKA3aHO, YTO TEPAeBTUYECKOE
KJIOHHPOBAHHE MOXKET OBITh TAaKXK€ C YCHEXOM NPUMEHEHO JUIsl JICYeHUS HEKOTOPBIX 3a00sIeBaHUI
YeJIOBEKa, /10 CHX IOpP CUUTAIOIIUXCS Hen3NeunMbIMu (O6one3nb Anblreiimepa, 6one3ns [lapkuncona,
uH(apPKT, UHCYIBT, AUA0ET, PaK, JCHKEeMHS U JIp.), TO3BOJIUT U30€raTh pOXKACHUS AETEH C CHHAPOMOM
JlayHa ¥ JApYrUMH TEHETHMYECKMMH 3a00JIeBaHUSIMH. YUYCHbIE BUAST BO3MOXKHOCTH YCIELIHOT'O
UCTOJBb30BAaHUSI METOJOB KJIOHHpPOBaHMS B OopbOe CO crapeHHeM U I YBEJIWYCHHUs



IMPOAOJIKUTCIIBHOCTH KHU3HH. Baxnenmum IIPUITIOKCHUEM 9TOM TEXHOJIOTHM SBJISIETCA U 00JIacThb
PEIPOAYKIHH - IIPH 6CCHJ'IOI[I/II/I, KaK JXCHCKOM, TaK U MY)KCKOM.

HoBble nepcriekTUBbI OTKPBIBAIOTCS TAKXKE ISl MPUMEHEHUS! KIIOHUPOBAHUS B CEJIBCKOM XO3SIHCTBE U
KUBOTHOBOJICTBE. IIyTéM KIIOHMpPOBaHMS MOXHO MOJy4YaTh KUBOTHBIX C BBICOKOW MPOJIYKTHUBHOCTBIO
SWIl, MOJIOKA, IIEPCTH WM TaKUX >KMUBOTHBIX, KOTOPHIC BBIACISIIOT HYXHBIE YEJIOBEKY (PepMEHTHI
(urcynuH, uHTepdepoH u np.). KomOuHupys METO/Ibl TeHHON MH)KEHEPHH C KJIOHHPOBAHUEM, MOXKHO
BBIBECTH TPAHCTE€HHBIE CEIbCKOXO3SIMCTBEHHBIE PACTEHUS, KOTOPbIE CMOTYT caMu ce0s 3alluIaTh OT
BpeauTesei uinu OyayT yCTOMYUBBI K ONpeIeIEHHBIM O0JIe3HIM.

3I[eCB ObLIH IEPCUUCIICHBI TOJIBKO HEKOTOPBIC U3 BO3MO)KHOCT€I>1, KOTOPBIC OTKPBIBAIOTCA, 6J1arozlap;1
IIPUMEHCHUTIO 9TOI HOBEHIIIEH TEXHOJIOTHH. O,Z[HaKO, IIpH BCEX CBOUX AJOCTOMHCTBAX M ICPCICKTUBAX,
CTOJIb BaXXHBIX I PCHICHUS MHOI'MX HpO6JICM YCJIIOBCUYCCTBA, KIIOHUPOBAHHC SBJISACTCS OI[HOﬁ u3
CaMbIX 06CY)KI[8.€MBIX obnacreit HAayKHU " MEIUITUHCKOM IMPAaKTHUKH. OTO CBA3aHO C HCPCIHICHHOCTBIO
LEJIOT0 KOMIUICKCA MOPAJIIbHO-OTUYCCKHUX W IPABOBBLIX ACIICKTOB, CBA3AHHBIX C MAHUITYJIIOHUAMHU C
IIOJIOBBIMH M CTBOJIOBBIMHU KJICTKaMU, Cy,[[B6OI>i 3M6pI/IOHa H KJIOHHUPOBAHUCM YCJIOBCKaA.

H€K0m0pbl€ mudecKue u npaeoessvle aCneKmbvl NPUMEHEHUA OuomexHon02UUECKUX MEMO006

OTHKa — Y4C€HHUEC O HPABCTBCHHOCTH, COIJIACHO KOTOPOMY rJIaBHOM ,I[O6pOI[CTCJ'ILIO CUHUTACTCS YMCHUC
HalTH CCPCANHY MCIKAY ABYX KpaﬁHOCTeﬁ. I[aHHaH HayKa OCHOBAaHa ApI/ICTOTCJICM.

buosTHka — 4acTh 3TUKH, W3Yy4arolllas HPAaBCTBEHHYIO CTOPOHY JIEATEIBHOCTH YEIOBEKa B MEAMIIMHE,
OMOJIOTHH. Tepmun MpeJI0KEeH B.P. [ToTrTepom B 1969 r.
B y3kom cmpbicie Ono3THka 0003HaUaeT KPyr ITHUYECKHUX MpobsieM B cdepe MeauiuHbl. B mmpokom
CMBbICIE OHMOITHKAa OTHOCHUTCA K HCCIEIOBAHUIO COILMATIBHBIX, DKOJOTUYECKUX, METUIIUHCKUX U
COLIMAJILHO-TIPABOBBIX MPOOIIEM, KacaIOIUXCsl HE TOJIBKO YeNIOBEKa, HO M JIFOOBIX JKUBBIX OPTaHHU3MOB,
BKJIFOUEHHBIX B JKOCHCTeMbl. To ecTb oHa uMeeT (GUIOCOPCKYIO HaIpPaBICHHOCTh, OILIEHHWBAET
PE3yNbTaThl Pa3BUTHSI HOBBIX TEXHOJOTUH U UJIeH B MEIUIIMHE, ONOTEXHOJIOTUU U OUOJIOTUH B IEJIOM.

COBpeMeHHHC OMOTEXHOJIOTUYECKHUE MCETO/IbI O6J'Ia,[[aI-OT HaCTOJBKO MOIOIHBIM MW HC 10 KOHIIA
HU3YUCHHBIM IIOTCHIHUAJIOM, YTO HUX MHUPOKOC IPUMCHCHUC BO3MOKHO TOJBKO TIIpU CTPOIrOM
CO6J'IIOI[€HI/II/I 9TUYCCKUX HOPM. CymeCTByIOH_H/Ie B O6H_ICCTB6 MOpPAJIbHBIC TTPUHIUIIBL 00S13BIBAIOT
HCKaTb KOMIIPOMHCC MCKAY HHTCpECaAMU O6H_IeCTBa 1 uHAuBUOa. bonee TOr0, UHTEPCChbI JIMYHOCTHU
CTaBATCA B HACTOALICC BPEMS BLIIIC HHTCPECOB 06IJ_ICCTBa. HOBTOMy CO6J'IIOI[€HI/IG U JalbHEHIIee
Pa3BUTHUC 3TUYCCKUX HOPM B 3TOH C(bepe JOJIXKHO OBITh HaITpaBJICHO, IMPCKAC BCECIro, Ha BCCMCPHYIO
3alUTY UHTCPECCOB YCIIOBCKA.

MaccoBoe BHCAPCHHUEC B MCIAUIHWHCKYIO IIPAKTUKY W KOMMCpHHAIMU3ALUA MPUHIUIIUAIBHO HOBBIX
TEXHOJIOTHII B 00JIACTHM T€HHOM HHXKXCHCPUU W KIIOHUPOBAHUA, NPHUBCIIO TAKIKE K HCO6XO,Z[I/IMOCTI/I
COo3aaHusA COOTBCTCTBYIOIJ_[Cﬁ HpaBOBOﬁ 63.3]:1, perym/lpylomei/'l BCC HOPpHUAUYCCKUC ACIICKThI
ACATCIIBHOCTH B 3TUX HAIIPABJICHUAX.

Hogeiimme 6MOTEXHOIOTHH CO3/Jal0T OTPOMHBIE BO3MO>KHOCTH BMEIIIATENHCTBA B KU3HEEATEIILHOCTD
KUBBIX OPTaHU3MOB U HEM30EKHO CTABST YEJIOBEKa Mepel HpaBCTBEHHBIM BOIPOCOM: J0 KaKOTO
mpejena JOMyCTUMO BTOP>KEHUE B MPUPOHBIE Tiporiecchl? JIrobast TucKkyccus mno
OMOTEXHOJIOTHUECKOH MpoOIeMaTHKe He OTPAaHUYHUBAETCS HAYYHOU CTOPOHOH Aena. B xome aTux
JTUCKYCCUN HEPEAKO BBICKA3BIBAIOTCS AUAMETPAILHO MPOTUBOIIOIOKHBIE TOUKH 3PEHHS IO MIOBOY
MPUMEHEHHS U JTalbHEHINero pa3BUTHSI KOHKPETHBIX OMOTEXHOJIOTHYECKIX METOJIOB, MPEXK]IE BCETO
TaKHX, KaK:

- TeHHAs! HH)KEHEePHS,

- Iepecajika OPraHoB U KJIETOK B TEPANIEBTUUECKUX LIEIISAX;



- KIOHUPOBAHUEC - HCKYCCTBCHHOC CO3AaHNEC JXUBOT'O OpraHru3Ma,
- UCIIOJIb30BAHHUE MPEIapaToOB, BIMAOIINX Ha (1)I/I3I/IOJ'IOFI/IIO HepBHOI;'I CHUCTCMBI, AJIA MOI[I/I(l)I/IKaHI/II/I
IMOBEACHM, SDMOIIMOHAJIBHOI'O BOCIIPUATHUA MUpa U T. .

[IpakTuka, CymiecTByollas B COBPEMEHHBIX JAEMOKpPATHUECKHUX OOIIECTBaX, MOKA3bIBAET, YTO 3THU
JIUCKyccud abCOJIIOTHO HEOOXOAMMBI HE TOJBKO Ui Oojiee MOJHOTO MOHUMAaHMS BCEX «ILTIOCOB» U
«MHHYCOB» TNPUMEHEHHUS METOJIOB, BTOPraloOlUXCs B JIMYHYIO JKH3Hb YEJIOBEKa YK€ Ha YpOBHE
reHeTukd. OHHM TO3BOJIAIOT TakXke OOCYIUTh MOPAIbHO-3TUYECKUE aCMeKThl W  OINpPEeleiIuTh
OTJAJICHHbIE TIOCIEACTBUS TMPUMEHEHHS OHOTEXHOJOTHH, YTO B CBOIO O4Yepeab, I[OMOTraeT
3aKOHOJATENSIM  CO3[aBaTh aJCKBATHYIO IPaBOBYIO 0a3y, peryaupymolylo HaHHY cdepy
NesITeIbHOCTH B MHTEPECcax 3allUThI IPaB JIMYHOCTH.

OcTaHoBUMCS Ha TeX HANpPaBICHUSX B OMOTEXHOJIOTHYECKHUX HCCIECTOBAHMIX, KOTOpPHIE HAMPSMYIO
CBSI3aHBI C BRICOKUM PHCKOM HApyIIEHUS MPaB JIMYHOCTU U BBI3BIBAIOT HAauOOJIEe OCTPYIO JUCKYCCHIO
[0 MOBOJIy MX IIMPOKOTO MPHUMEHEHUs: Mepecajka OpraHoB U KIETOK B TEPANEeBTHUECKUX LEISIX U
KIIOHUPOBAHHE.

B nmocnennue roapl pe3ko BO3POC HMHTEPEC K U3YYCHHIO M MPUMEHEHHIO B OHOMEAMIIMHE
SMOPUOHANIBHBIX CTBOJIOBBIX KJIETOK Y€IOBEKAa M TEXHUKU KIIOHUPOBAHMUS C LIETIbI0 UX moiydenus. Kak
M3BECTHO, SMOpPUOHANILHBIE CTBOJIOBBIE KJIETKH CHOCOOHBI TPaHC(HOPMHUPOBATHCS B PA3HBIC THUIIBI
KIETOK M TKaHed (KpOBETBOpPHBIC, IIOJIOBBIC, MBIIIEYHbIe, HEpBHbIE H 1p.). OHU OKa3aIuch
MEPCIEeKTUBHBIMUA JJI1 TPUMEHEHUS B TEHHON TepamuH, TPaHCIUIAHTOJIOTHH, T'eMaToJIOTHH,
BeTEepUHAPUH, PApPMAKOTOKCUKOJIOTUH, TIPU TECTUPOBAHUH JIEKAPCTB U TIP.

Beiienenue 3Tux KIETOK IPOU3BOJIAT U3 SMOPHUOHOB U IUIO/IOB YJIOBEKA 5-8 Heleb pa3BUTHS,
MOJTyYEHHBIX TPU METULIMHCKOM NpephIBaHNN OEpeMEHHOCTH (B pe3ysibTaTe abopTa), 4TO MOPOXKIAET
MHOT'OYHCJIEHHBIE BOIIPOCHI OTHOCUTEIILHO 3TUYECKON U IOPUINYECKON TPaBOMEPHOCTHU MTPOBEIECHUS
UCCIIeIOBaHUI Ha SMOpUOHAX YelloBeKa, B TOM YUCIIE TaKHe:

- HACKOJIbKO HEOOXOMMBbI U OTIpaB/iaHbl Hay4HbIE UCCIIEOBAHUS Ha SMOPHOHAIIBHBIX CTBOJIOBBIX
KJIETKax 4ejoBeKa?
- TOIYCTUMO JIM paJy Nporpecca MEAULIMHBI pa3pylIaTh YEI0BEUECKYIO )KM3Hb U HACKOJIBKO 3TO
MOpaIbHO?
- JOCTaTOYHO JIM NpopaboTaHa rpaBoBas 0a3za A IPUMEHEHHUS STUX TeXHOJIOTHI?

Bce atn BOIIPOCHI peIAINCH OBI ropa3ao npouie, €Ciin OBI CYIICCTBOBAJIO YHUBCPCAJIBHOC IIOHUMAHUC,
YTO TAKOC «HAYAJIO KU3HU», C KAKOTO MOMCHTA MOXHO TOBOPUTb O <«JIMYHOCTH, Hy)KHaIOMCﬁCH B
3alUTC IMpaB» U YTO MNOMJICKHUT 3alIUTC. IIOJIOBBIC KIICTKHU YCIIOBCKaA, 3M6pI/IOH C MOMCHTa
OINIOAOTBOPCHUS, IIJIOA C KAKOI'0O-TO OIMPCACIICHHOIO 3Talla BHyTpI/IYTp06HOI‘O Pa3BUTHA UK YCIIOBCK
C MOMCHTA €r0 IOSIBICHUSA Ha CBeT? Y KaXZ0ro u3 BapuaHTOB €CTb CBOU CTOPOHHUKH U ITPOTUBHUKH,
H BOIIPOC O CTATYCC IMOJIOBBIX KJICTOK H 3M6pI/IOHa HC HaIICJI CBOCTO OKOHYATCIIbHOTO PCIICHUA CIIC
HHU B OJHOM CTpaHEC MUpa.

B psine ctpan 3anperieHsl Jr00ble UCCIEI0BaHUS Ha SMOpUOHax (Hampumep, B ABCTpuH, [ epmaHun).
Bo ®pannuu npaBa 3MOprOHA 3alMINAIOTCS ¢ MOMEHTa ero 3adatus. B BenukoOpuranuu, Kanane u
ABCTpaiuM, XOTS cO37aHue HMOPHOHOB Uil HCCIENOBATEIbCKUX IeJIel He 3alpelieHo, HO
pa3paboTaHa CHUCTEMa 3aKOHOJATEJbHBIX AaKTOB, PETYIHPYIOIAs M KOHTPOJMPYIOIIas MOJ00HBIE
uccnenoBanus. B Poccuu curyanus B 3Toil obnactu Oosiee 4yeM HEONpeAeeHHas: NesITeIbHOCTh 110
U3Y4YEHHIO U MCIOJb30BAHUIO CTBOJIOBBIX KJIETOK HEAOCTATOYHO OTPETYJIHMPOBAHA, OCTAIOTCS
CYIIECTBEHHbIE TMPOOENbl B 3aKOHOJATEIbCTBE, MEIIAIOIIME pPa3BUTHIO 3TOT0 HampasieHHus. B
OTHOIICHUH k€ KioHupoBaHus B 2002 r. ¢eaepalbHBIM 3aKOHOM OBLT BBEJCH BPEMEHHBIN (Ha 5 JeT)



3ampeT Ha KJIOHMPOBAHUE YENIOBEKA, HO CPOK ero aeiictBus uctek B 2007 r., U BOINPOC OCTaeTcs
OTKPBITHIM.

Vyensie CTaparoTCd YCTKO pasrpaHu4yuBaTb «PCIPOAYKTHBHOC) KIOHHPOBAHHUEC, LEJIIb KOTOPOIO -
CO3aaHnE€ KJIIOHA, TO €CTh LEJIO0I'0 XKMUBOI'0 OpraHni3mMa, HACHTUYHOI'O APYIroMYy OpraHu3My 110 '€HOTHILY,
" «TEPANICBTUYCCKOC) KIIOHHUPOBAHUEC, IIPUMCHACMOC IJI BhIpalllMBAHUA KOJIOHUH CTBOJIOBBIX KJICTOK.

B ciyuyae cTBOJIOBBIX KJIETOK MPOOJIEMBbI cTaTyca SMOpHOHA M KJIOHUPOBAaHUS MPHOOPETAIOT HOBOE
u3MepeHue. OTO CBSI3aHO C MOTHBAIMEW MJAaHHOTO poOJla HAy4YHBIX HCCIEIOBaHUM, a UMEHHO
MPUMEHEHHE UX JJIs MOHCKa HOBBIX, Ooyiee 3((EKTUBHBIX CIIOCOOOB JICUCHHS TSDKEIBIX U JaXKe
HEU3JIeUMMBIX 3a0osieBanuid. [ToaTomy B HekoTOpbiX crpaHax (Takux kak CIIIA, Kananma, Anrmus),
rie 10 MOCIEIHEro BPEeMEHU CUUTAIOCh HEOMYCTUMBIM HCIIOJIb30BaTh SMOPHOHBI U TEXHOJIOTHH
KJIIOHUPOBAHUS B TEPANIEBTUUECKHUX LENSIX, TPOUCXOAUT U3MEHEHHUE TTO3UIIMU OOIIECTBA U TOCYAapCTBa
B CTOPOHY JOMYCTUMOCTH MX MPUMEHEHHUs B LEISIX JICUYEHUS TakuX 3a00JIeBaHUMN, KaK paCCESTHHOTO
ckiepo3a, Oomne3zneit  Anpureiimepa u  IlapkuHCOHa, TOCTMHOKapAUaibHOro  HH(APKTA,
HEJOCTATOYHOCTH PEreHepalid KOCTHOW WM XpSIIEBON TKaHUW, MPU YEPEHO-JIHUIEBBIX TpaBMax,
nuadeTe, MHOIUCTPOGUH U JIp.

B 10 Xe BpEMs TCPAIICBTHYCCKOC KIIOHHMPOBAHHWC MHOI'MMH PACCMATPUBACTCS KakK HCpBHﬁ miar K
PCIIPOAYKTUBHOMY KIOHUPOBAHHUIO, KOTOPOC BCTPECUACT KpaﬁHe HCTaTUBHOC OTHOIICHHC BO BCCM
MHUPE, © HA HCI'O ITIOBCEMCCTHO HAJIOKCH 3aIIPCT.

KnonupoBanue yenoBeka B HacTofAlIee BpeMsi opUlMaibHO HUTAE HE ocyuiecTBiuserca. OmacHOCTh B
€ro MPUMEHEHUH B PEMPOAYKTUBHBIX IENSIX BUASAT B TOM, YTO TE€XHHMKA KIOHUPOBAHUS HCKIIOYAET
€CTECTBEHHOE U CBOOOJHOE CIHMSIHHE T€HETUYECKOr0 MaTepHrala OTIa ¥ MaTepH, YTO BOCTIPUHUMAETCS
KaK BBI30B JIOCTOMHCTBY 4eloBeka. Hepeako roBopurcs o mpoOiieMax caMOHIEHTU(UKAIMKA KJIOHA!
KOTO OH JIOJDKEH CUMTATh POAUTENSIMHU, IOUEMY OH SIBJISIETCS T€HETHYEeCKON KOIUel KOro-To Apyroro?
Kpome TOro, KIOHUpOBAaHUE CTAIKMBAECTCS C HEKOTOPHIMU TEXHUYECKHUMH MPEMSATCTBUSIMHU, KOTOPHIE
MOJIBEPral0T OMACHOCTH 3[0pOBhe W Onaromoinyurie KioHa. EcTh (akThl, CBUIAETENHCTBYIOIIHE O
OBICTPOM CTapE€HUU KJIOHOB, BO3HMKHOBEHHHM y HHUX MHOTOYHCIEHHBIX MyTanuidi. B cooTBeTcTBUU C
TEXHUKOW KJIOHHUPOBAHHUSA, KIJIOH BBIPACTA€T U3 B3POCIOH - HE MOJOBOW, a COMATUYECKON KIIETKH, B
TEeHETUYECKON CTPYKType KOTOpOH Ha MPOTSHKEHWHM MHOTHX JIET MPOUCXOAMIIM TaK Ha3bIBacMble
COMaTHYeCKue MyTalMu. EcTu Mpu eCTECTBEHHOM OILIOJOTBOPEHUU MYTHPOBABIIHE T'€HBI OJHOTO
pOIUTENST KOMIEHCUPYIOTCSI HOPMAIbHBIMU aHAJOTaMH JAPYroro POIUTENs, TO MPH KIOHUPOBAHUU
TaKoW KOMIIEHCAIIMHM HE MPOUCXOJUT, YTO 3HAYUTEIHHO YBEIMUYMBACT AJIA KJIOHA PUCK 3a00JeBaHU,
BBI3BIBAEMBIX COMATHYECKMMH MYTallUSIMH, W MHOTHX TsDKENbIX 3aboneBaHuii (paka, apTpuTa,
uMMmyHonepuiuToB). IloMuMo mTpodero, y HEKOTOPBIX JIOJAEH BO3HUKAaeT CTpax Mepen
KIIOHUPOBAHHBIM YEJIOBEKOM, TIEPEe]] €r0 BO3MOXKHBIM MIPEBOCXOJCTBOM B (DU3HUECKOM, MOPATHLHOM U
JTyXOBHOM pa3BUTUU (poccuiickuili Bpau-micuxuaTp B. SpoBoif cumrTaer, 4ro 3TOT CTpax HOCHUT
XapakTep TCUXUYECKOro paccTpoiictBa (pobum) u maxke mpucBomn emy B 2008 1. Ha3BaHue
«OVOHATU3MY).

3nech ObUTH OOCYX/IEHBI TOJBKO HEKOTOPbIE U3 MHOTOYHMCICHHBIX MPOOJeM, KOTOpPbIE BO3HUKAIOT B
CBsI3U ¢ OypHBIM pa3BUTHEM OMOTEXHOJOIMH M BTOPKEHHEM MX B >KU3Hb uelloBeKa. beszycioBHO,
Iporpecc HayKH OCTaHOBUTH HENb3sl M BOIPOCHI, KOTOPHIE OHA CTaBHUT, BO3HUKAIOT OBICTpEe, ueM
O0IIECTBO MOXXET Ha HUX HalTH OTBeThl. CIpPaBUTHCS C ITHUM TOJOKEHHEM Jell MOXKHO JIMIIb
MOHMMasi, HaCKOJIbKO Ba)XHO IMPOKO OOCYXJaTh B OOILECTBE 3TUYECKUE M TPABOBHIC MPOOIEMBI,
KOTOpBIE TOSBIAIOTCS O MEpe pa3BUTUS M BHEAPEHUS B MNPAKTHKy OuoTexHojoruil. Hamuuwme
KOJIOCCAJBHBIX HJICOJIOTHUECKUX PACXOXKIEHUM MO HTUM BOIPOCAM  BBI3BIBACT OCO3HAHHYIO
HE00XO0IMMOCTh CEPhE3HOI0 TOCYAAPCTBEHHOTO PETyIUPOBaHUS B 3TOI chepe.



Om «OuomexHonozuu» K «OU0IKOHOMUKE)

Hcxonss W3 BBINIECKa3aHHOTO, MOXKHO CJIEJIaTh BBIBOA O TOM, 4YTO MEpPEAOBbIe OMOTEXHOJIOTUU
CIIOCOOHBI WIPaTh CYIIECTBEHHYIO pOJIb B YJIYYIICHHH Ka4yecTBa >KU3HHM W 3JI0pPOBbSl UEIIOBEKa,
00ECIIeYeHNN SKOHOMHYECKOTO W COIMAIBHOTO POCTa TOCYAApPCTB (OCOOCHHO B Pa3BHBAIOILIMXCS
CTpaHax).

C IIOMOIIBIO OMOTEXHOJIOTUH MOI'yT OBITE IMOJIYYCHBI HOBBIC JUAIrHOCTUYCCKUE CPCACTBA, BAKIIMHbBI 1
JICKApCTBCHHBIC ITPEIIapaThl. buorexHoIOrHsI MOXET ITOMOYL B YBCIMYCHNU ypO)KﬁfIHOCTPI OCHOBHBIX
3JIAaKOBBIX KYJIBTYpP, 4TO 0COOEHHO AKTyaJIbHO B CBsA3H C POCTOM YHCJICHHOCTH HACCIICHUA 3emnu. Bo
MHOI'uX CTpaHax, II€ Oonplliie OOBEMBI OHMOMACCHI HE HCIIOJIB3YKOTCA MM HMCIIOJIB3YIOTCA HE
IIOJIHOCTBIO, OMOTEXHOJIOUS MOTJIa OBl MMpCIJIOKNUTD CIOCOOBI UX IIpeBpalliCHuA B ICHHBIC IIPOAYKTHI,
a TaKXKeE nepepa60TKH C HCIIOJB30BAaHUEM OHOTEXHOJIOTHYECKUX MCTOJAOB [JIA IIPpOU3BOJACTBA
Pa3JIMUHBIX BHOOB OHOTOILINBA. KpOMC TOro, npu HNpaBUJIIbHOM IUUIAHUPOBAHHUU U YIIPABJICHUU
OMOTEXHOJIOTUS MOXKET HaWTH INpUMCHCHHUEC B HEOOJIBIITNX peruoHax KakK HHCTPYMCHT
HHAYCTpUalIn3aluun CEIbLCKOM MECTHOCTH IS CO3JaHHUS HEOOJIBIINX IIPpOMU3BOJACTB, 4YTO obecmeyuT
0ojlee aKTHMBHOE OCBOEHHE MMyCTYIOIIHX TeppI/ITOpI/Iﬁ u 6y,Z[CT peuiaTb HpO6J'I€My 3aHATOCTHU
HaCCJICHUA.

OcobeHHocThI0 pa3BuTHA OmorexHosoruu B XXI Beke sBISETCA HE TOJIBKO €€ OYpHBIM pocT Kak
IPUKIIAQJHON HayKu, OoHa Bce 0oJjiee HIMPOKO BXOIUT B MOBCEIHEBHYIO JKM3Hb YEJIOBEKAa, M YTO eIle
Oosnee cCylecTBEHHO — oOecreuuBas HCKIIOYUTEIbHBIE BO3MOXKHOCTH Ui 3P (HEKTUBHOIO
(MHTEHCUBHOTO, a HE SKCTEHCUBHOI'0) Pa3BUTHSI PAKTHUECKU BCEX OTpaciiell SJKOHOMHMKH, CTAHOBUTCS
HEOOXOJMMBIM  YCIOBHEM YCTOMYMBOIO pa3BUTHS OOIIECTBA, W TEM CaMbIM OKa3bIBAaeT
TpaHc(hOpMUpYIOILEe BIUSHUE HA MTapaJurMy pa3BUTHUS COLIMYMa B LIEJIOM.

H_[I/IpOKOC ITPOHUKHOBCHUC OMOTEXHOJIOTUI B 9KOHOMHKY MHPOBOTI'O XO035MCTBA HAIIJIO CBOE
OTpaXXCHUC U B TOM, YTO C(I)OpMI/IpOBaJ'II/ICB AaXX€ HOBBIC TCPMUHBI IJIA 0003HaYeHUS TII00aIHLHOCTH
AAaHHOTO  IIponecca. TaK, MMPUMCHCHUC OMOTEXHOJIOTUYSCKUX METOAOB B HPOMBIIIIICHHOM
MMPOU3BOJACTBE, CTAJIM HA3BIBATH «Oenas 6I/IOTeXHOJIOFI/I$I», B (I)apMaL[eBTI/I‘leCKOM IMPOU3BOACTBE U
MCIUIHHE - «KpaCHas 6I/IOTeXHOJ'IOFI/I$I)), B CEIBCKOXO03SHCTBEHHOM MMPOU3BOACTBE U  KUBOTHOBOICTBC
— «3CJICHadA 6I/IOTCXHOJIOFI/IH», a IJid UCKYCCTBCHHOI'O BbIpAIllMBAHUSA U JaIbHEHIIIEH nepepa60TKH
BOIOHBIX OpPraHU3MOB (aKBaKy.]'IBTypa nIn MapHKyanypa) — «CHHSSA OMOTEXHOJOTHS». A OKOHOMHUMKa,
HHTErprupyromas BCC 3TH MWHHOBAIITMOHHBIC O6J'IaCTI/I, MMoJIydnJjia Ha3BaHUC «OMO’KOHOMUKAY. 3az[aqa
nepexona OoT TpaﬂHHHOHHOﬁ O9KOHOMHUKH K 3KOHOMHKE HOBOI'O THUIIA - 6I/IOBKOHOMI/IKC, OCHOBaHHOH
Ha HMHHOBAIIUAX W IMHPOKO HCHOJ’IB3y10H.I€fI BO3MOX>XHOCTH OHMOTEXHOJIOTHH B Pa3JIMYHBIX OTPACIAX
IMPOU3BOJCTBA, 4 TAKIKC B MMOBCEJHEBHOM JKU3HHU YCJIOBCKA, YKC 00BsIBICHA CTpaTCTH‘{CCKOﬁ OCJIBIO
BO MHOT'MIX CTpaHaX MHUpa.



MUHHUCTEPCTBO CEJIbCKOI'O XO3HCTBA POCCUMCKOM ®EJIEPAIIMA
denepanbHOE TOCYIAPCTBEHHOE OI0/KETHOE 00Pa30BaTEIHbHOE YUPEIKICHUE
BBICILIET0 00pa30BaHuUs
«APKTUYECKHUM I'OCYJAPCTBEHHBIN ATPOTEXHOJIOT'MYECKHA YHUBEPCUTET»
(®I'bOY BO Apkruueckuit TATY)

Kostex TeXHONMOTHIA U yITpaBIICHUS
HaMCHOBAHUEC CTPYKTYPHOTI'O IMOAPA3ACICHUSA

KoMmmiaekr
KOHTPOJIbHO-OIIEHOYHBIX CPeICTB
JJISI HTOTOBOM aTTeCTAllUM 10 Pe3yJIbTaTaM OCBOCHHS TUCUHMILIUHBI

OVIIL.08 Bbuonorus
43.02.15 TToBapckoe ¥ KOHAUTEPCKOE AEIIO

Axyrck — 2024 r.
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. Kputepuu xu3Hu. YpoBHU OpraHU3AIUU KUBOW MaTEPUH.

. XMMUYECKHI COCTaB KJIETKU: HEOPraHUYECKHUE BELLIECTBA, 3HAUEHUE U CTPOCHHUE.
. Oprannyeckue BeneCTBa KJIETKHU: YIJI€BObI U JIUIIH/IBI.

. benku: cocras, cTpoeHuE MOJIEKYJ, 3HAUECHHUE.

. HyknnenHoBbIE KUCTIOTHI: BUJIBI, CTPOEHUE, 3HAUCHUE.

. IlpokaproTnyeckast KJIeTKa: CTpoeHHe U (PyHKIIMOHUPOBAHUE.

. bakrepuu.

. Bupycsl.

. Oprasou/ibl 3yKapuoOTHYECKOMN KIETKHU.

. [uTonna3zmarudeckass MeMOpaHa: CTpoeHue, MEMOpPaHHBIN TPAHCIIOPT BEIIECTB.
HacnencTBennslii anmnapar KJIETKU: 1po, HA0Op XpOMOCOM.
DHepreTu4eckuii 0OMeH B KIIETKE.

[TnacTuyeckuii 0OMEH Ha MpUMepe OMOCHHTE3a OCIIKOB.

JKu3HEeHHBIN HUKIT KIeTKA. MUTO3.

. O6pa3oBanue rameT. Meiio3.

OMOpHUOHANIBHOE Pa3BUTHE KUBOTHBIX.

[TocTaoMOpHOHANBHOE pa3BUTHE.

I'eneTuka kak Hayka. MeTo1bl U3y4EeHMS HACJIEICTBEHHOCTH.
OcCHOBHBIE 3aKOHOMEPHOCTH HACJIEJOBAHUS U MTOHSATUS T€HETUKH.
[IepBb1it 1 BTOpO# 3akoHBI I .Mennens.

. 'eneTnueckue 3akoHbl I'. Menpgens.

CuerieHHOE HaclleJ0BaHue

HacnegoBanue npu3HakoB, CLIETNIEHHBIX C ITOJIOM.

B3anmoneiicTBre reHos.

Buner usmenunsoct. Monudukammm.

Hacneacreennas usmMmeH4YuBOCTh. MyTanum.

Ceneknus kak Hayka. OnoMamiHuBanue. MeToabl CEIeKINH.

3aK0oH TOMOJIOTHYECKUX PsioB. COBPEMEHHBIE JTOCTHKEHUSI CEJICKITUH.
Teopus 3BOIIOLNU KUBOTO Ha 3eMIIE.

OodtonionHast teopust Y. JlapsuHa.

EctectBenHsblit 0TOOP: GOPMBI U MEXAHU3MBL.

[IprcnocoOaeHHOCTh U €€ OTHOCUTENBHBIN XapakTep.

Kpurepuu u ctpykrypa Buja.

[Tomynsmus Kak eTMHAIIA SBOJIOIMH: Aperi reHOB, TOMYISIIMOHHBIC BOJHBI.
['maBHBIE HanpaBiIeHUs SBOIIOUUHA. MaKpoO- 1 MUKPO-3BOJIOLIHS
DBOJIOIHS PaCTUTEILHOTO MHUpa Ha 3emiie.

DBOJIIOLMS )KMBOTHOT'O MHUpa Ha 3eMIie.

Teopus MPOUCXOKICHUS KUZHU.

[IpoucxoxaeHue yenoBeka.

Bbuocdepa: coctaB u crpoeHue.

CoctaB u pyHKIHOHHpPOBaHUE OMOTEOIIeHO30B. [IHIIeBkIe IeTH U CeTH.
N3menenune 6nocheps! o AecTBHEM YeIOBEUECKON eI TEIbHOCTH.



JIuct usMeHenui u JIOTIOJHEHWH 00X KOMIIETEHITUHI
110 CHEIUATBHOCTH
43.02.15 IMoBapckoe 1 KOHIUTEPCKOE METIO,
KBaTH(UKAIKS CIIEIAAIICT 110 IOBAPCKOMY H KOHAUTEPCKOMY HEITy

AKXTyanu3upoBaHbl HOBbIE 00IIMe KOMIETEHIMH TpHKa3 MUHIPOCBEEHNS]
Poccuu ot 03.07.2024 Ne464 mo cmenmansroctd 09.02.07 HMubopmamyoHHbIE
CHCTeMBI M IIPOrpaMMUpOBaHME, KBATH()HUKAIMA CHELHAINCT IO MOBAPCKOMY H

KOHIUTEPCKOMY JIeIIy:
: OK 09. Tloms3oBaThcsi nNpodecCHOHANBHON  JTOKYMEHTalMed Ha
TOCYyJapCTBEHHOM M HMHOCTpaHHOM si3blkax (m. 3.2 B pex. Ilpukasa
Munnpocsemenus Poccun ot 03.07.2024 N 464).

Hpencenarent{('w- =\ (};’p(ﬂ/ Baranopa B.T'.
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