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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI YYEBHOM
JUCHUITIUHBI
OVYII1.08 buoJorus

UHOEKC U HAUMEHOBAHUe ()MCL;M}’UZMHbl

1.1. Ob6sacTh NpUMeHeHHUs TIPOrPaAMMBI

PaGouass mporpamMMa yueOHOW IUCHUIUIMHBI SBJSIETCS YACThIO MPOTrPaMMBI  OJITOTOBKU
CIIEIUATIUCTOB cpeaHero 3BeHa B cooTBeTcTBUU ¢ PI'OC 1mo crnennaibHOCTH (CTIEIMATIBHOCTSM)
CIIO noaroroBku crenuanauctoB cpensero 3seHa B coorBerctBru ¢ GI'OC CIIO no cnenuanbHOCTH
40.02.04 IOpucnpyneHiuss Ha 0a3e OCHOBHOTO 0OIEro o00pa3oBaHHMsI B MPEIMETHOH 00JacTu
obmeobpazoBatensHoro nukiia GI'OC COO 6a3oBoro ypoBHs.

1.2. MecTo y4eOHOH AMCUMILUIMHBI B CTPYKType HPOrpaMMbl NOATOTOBKH CIENHMAJTUCTOB
cpeaHero 3BeHa:

VyeOnas mucuuminHa OVYIL.08 buosorus oTHocuTcss K 00s3aTelNbHBIM IIpeIMeTaM
0011e00pa3oBaTeabHOrO IUKIa 00pa30BaTENbHON MporpaMmbl Ha 0a3ze OCHOBHOTO OOIIETro
00pa3zoBaHus MPHU MOJATOTOBKE CIEIHAIMCTOB cpeaHero 38eHa B coorBeTcTBUU ¢ GI'OC CIIO
no cnenuanbHoctu 40.02.04 FOpucnpyneHuus

Oceoenue oucyuniuHnsl cnocoocmeyem Gopmuposanuio 0OuUX KOMNEmeH YU

OK 01. BoiObupath crnocoObl perieHus 3aaad HpodeCCHOHANBHON 1eATeIbHOCTH
MPUMEHUTENIBHO K PA3IMUYHBIM KOHTEKCTaM;

OK 02. Ucnons30BaTh COBPEMEHHBIE CPEJICTBA MOMCKA, aHAIN3a U UHTEPIIPETAlluU
uHPOpPMAIK U UHPOPMAIIMOHHBIC TEXHOJIOTUH ISl BRITIOTHEHHMS 33,124 MTPO(heCcCHOHATBHON
NEeSTeNbHOCTH;

OK 04. D¢ dexTHBHO B3aMMOICHCTBOBATh U pab0OTaTh B KOJUICKTHBE U KOMAH/IE;

OK 05. OcyiiecTBasATh YCTHYIO U MUCbMEHHYI0 KOMMYHUKALIMIO Ha TOCYJapCTBEHHOM
s3pike Poccuiickoii denepanuu ¢ y4eTOM 0COOCHHOCTEH COIMAILHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 06. [TposBIsATh rpaskJaHCKO-NATPUOTUYECKYIO MMO3UIUIO, IEMOHCTPUPOBATD
OCO3HaHHOE MOBEACHUE HAa OCHOBE TPAIUIIMOHHBIX 00IIIEUETIOBEUECKUX IIEHHOCTEH, B TOM UHCIIE
C YY€TOM rapMOHU3AIIUN MEKHAIIMOHAIBHBIX U MEKPETUTHO3HBIX OTHOILIECHHUM, TPUMEHSTh
CTaHJApThl AHTUKOPPYIILIUOHHOTO TTOBEICHUS;

OK 09. [Tonb3oBatkcs MpodecCHOHAIBHON JOKYMEHTAIMElH Ha TOCYAapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

1.3. eqmn u 3agaum y4eOHOW IMCUMIUIMHBI — TPeOOBaHHMS K Ppe3yJbTATAM OCBOEHUS
y4eOHOH QMCUMIINHBI:

Ilenv Ooucyunnunot - oBnajeHue OOYYAIOIIMMHUCS 3HAHUAMH O CTPYKTYPHO-(PYHKIIMOHATBHON
OpraHu3aIiH KUBBIX CHCTEM Pa3HOI0 paHTa U MPUOOPETEHHE YMEHUIH MCIIOJIb30BaTh 3TH 3HAHUS
U JUTS TPAMOTHBIX JCHCTBUN B OTHOIICHUH OOBEKTOB YHMBOM MPUPOAbI U PEHICHUS PA3ITUIHBIX
YKU3HEHHBIX TIPOOIIEM.

3aoaua oucyunaunbl - -0OCBOCHUE 00YJAIOIIUMUCS CHCTEMBI 3HAHUI 0 OMOJIOTUYECKUX TEOPUSIX,
YUCHHSX, 3aKOHaX, 3aKOHOMEPHOCTSAX, THIIOTe3aX, MPaBUaX, CIAYKAIMX OCHOBOH JUIs
(bopMUpOBaHHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpPA, O METOJaX HAYYHOTO
MO3HAHUS, CTPOCHHWH, MHOTO0Opa3sWM W OCOOCHHOCTSX KMBBIX CHCTEM pa3HOTO YPOBHS
OpraHM3all|H, BBIIAIONINXCS OTKPBITHAX U COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;
-popMupoBaHue y OOYYaIOMIMXCS IMO3HABATEIbHBIX, HWHTE/UICKTYaJdbHBIX W TBOPYECKHX
CIIOCOOHOCTEH B MPOIIECCEe aHAIN3a JAaHHBIX O MyTSIX Pa3BUTHSA B OMOJOTMH HAYYHBIX B3IJIS/IOB,
Uil ¥ MOJIX0/I0B K U3yUCHHIO JKUBBIX CHCTEM Pa3HOr0 YPOBHS OpraHU3aIUH;



-CTAHOBJICHHE Y OOyYaromuXcsi OO0Iel KyIbTyphl, (QYHKIIMOHAIBHONW TPaMOTHOCTH, Pa3BUTHE
YMEHUI OOBSCHATH M OLIGHUBAThH SIBJICHUS OKPYKAIOIIEro MUpPA KUBOM MPUPOIBI HA OCHOBAHUH
3HAHWI ¥ OTIBITA, OJYYCHHBIX IPH U3YUYECHUU OHOJIOTHH;

- popMHpOBaHUE Yy O0YYAIONIUXCSA YMEHUN HILTIOCTPUPOBATh 3HAUCHUE OMOJIOTHYECKUX 3HAHHIMA
B IPAKTHYCCKOM IEATEIBHOCTH YEIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH H
arpoOMOTEXHOJIOTHIA;

-BOCMIUTAHUE YOCKKAEHHOCTH B BO3MOXHOCTH I[IO3HAHHS YEIOBEKOM JKMBON MHPUPOJIBI,
HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOIIOICHUS STHUSCKUX HOPM IIPH MPOBEICHUU
OMOJIOTHYECKUX UCCIICIOBAHUIA;

-OCO3HAaHUEC NLICHHOCTU 6I/IOJ'IOFI/I‘~I€CKI/IX 3HAaHUU AJi1  MOBBILICHHUA YPOBHHA SKOJIOTHYECKOU
KYJIbTYPBI, st (GOPMHUPOBAHKS HAYYHOT'O MUPOBO33PEHHS;

-IpUMEHEHUE TNPUOOPETEHHBIX 3HAHWW W YMEHUH B IOBCEIHEBHON JKHU3HM JUIsl OLEHKU
HOCJICAICTBHI CBOCH JAEATCIBLHOCTH IO OTHONICHHIO K OKPY)KaIolleld cpeae, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBAaHUE U COOJTFOICHNE Mep MTpoduiIakTHKH 3a00JIeBaHUN

B pe3ynomame oceéoenus yueonoi oucyuniunsl 00y4arouiuiica 00axceH ymems u 3Hamo:

V.1 cpaBHEHBaTh OHONOTMYECKHE OOBEKTHI, aHAIM3UPOBATh, OLEHUBATH M 0000IIATH
HOJTyYEHHBIC CBEJICHHS;

V.2  0O0BACHATH pE3yNbTAaThl OWOJIIOTUYECKHUX OKCIEPUMEHTOB, pEIIaTh JJIEMEHTapHbIC
OuoNorMYecKue 3a/1a4u;

V.3 aHanu3upoBath MpoodIeMbl PYHKIMOHUPOBAHUS OMOJIOTHH B COBPEMEHHOM KYJIBTYPE;

3.1 posb 1 MecTo OMOJIOIMH B COBPEMEHHOM Hay4HOH KapTUHE MUPA;

3.2 OCHOBOMOJATalOUIME TOHATHA M TPEACTABICHUS O JXUBOH NpPUPOJE, €€ YPOBHEBOU
OpraHHU3aLUH U SBOJIIOLIH;

3.3 NpUHIUTIBI M METO/IBI TO3HAHUS €CTECTBEHHBIX HAYK;

3.4 ctpoeHHe OUOJIOTNYECKUX OOBEKTOB: KIIETKH, FEHOB U XPOMOCOM;

3.5 CymHOCTh OMOJIOTUYECKHUX MPOLECCOB: PA3MHOKEHNE, OMJIOA0TBOPEHHE;

3.6 GMOJOrMYECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY.

1.4. Pekomenoyemoe Ko1uuecmeo 4acoe Ha 0C0EHUE NPOZPAMMbL y4eOHOU OUCUUNTUHDL:
MakcumanbHOM yueOHON Harpy3ku oOydaromierocst 72 yaca, B TOM YHCIIE:

- 00s13aTeNIPHON ayAUTOPHOU yueOHOU HArpy3ku oOydaromierocs 34 vaca;

- caMOCTOATEIbHOU paboThl 0Oyyatoierocs 384acos.



2. CTPYKTYPA U COJIEP)KAHUE YUEFHOM JUCIHUILIAHBI

2.1. O0beM yueOHOM IMCUMILIHHBI M BUJbI Y4eOHOH padoThl

Bup yueOHoii padoThl

O0beM yacoB

MaxkcuManbHas yaeOHasi Harpy3Ka (BCero)

72

34
OO6s13aTenbHas ayIuTopHas yueOHast Harpy3ka (Bcero)
B TOM YHUCJIC:

16
JCKIUH
nabopaTopHBIC 3aHATHUS
MPAKTUYCCKHUE 3aHATHSI 18
KypcoBas paboTa (IIpoeKT) (€ciii MpeyCMOTPEHO)

38

CamocrosiTenbHas paboTa CTyieHTa (BCETo)

Htorosas arrecranus B (bopMe 3auem




2.2. TemaTu4ecKHii MJIaH H cojep:kanue yuyeoHoii nucuunauabl OYII. 08 buonorus

B TOoM uncie

Yyacel M0
Haum-ue Copep:xaHue yueOHOIr0 MaTepHaJia, JabopaTopHble padoThl U NPAKTHYECKHe 3aHATHS, O0bem NPAKTHYECKOii Yposenn
pa3nesioB u TeM caMoOCTOsITe/IbHAsI padoTa 00y4auIuxcs, KypcoBasi pa6ora (IPoeKT) (eciu npedycmompenvi) 4yacoB* HOATrOTOBKe** | OCBOEHHs™**
(Yxa3aTh KOJI-BO
4acoB)
1 2 3 4
Paznea 1. Kierka — cTpyKTYpPHO-PYHKIIMOHAJIbHAS €IMHUIA KUBOTO
Tema 1.1. Cooeporcanue yuedHo2o mamepuana (eKyus): 1 1,2
Buosorus kak CoBpeMeHHbIE 0Tpacyii OHOJIOTHYECKUX 3HaHUH. CBs3b OMOJIOTUH C IPYTUMH HayKaMu: OHOXUMHSI,
Hayka. Ofmasn 6uodusuka, OnoHuKa, reoreorpadus u ap. Pons u Mecto Ouonoruu B OpMUPOBAHHH COBPEMEHHON
XapaKTepUCTHKA | HAYYHOW KapTHHBI MUpa. Y POBHH OpraHHM3ally )KUBOW MaTepun. O0mIas XapakTepUCTHKA KHU3HH,
JKU3HH CBONCTBA JKUBBIX CUCTEM. XMMHUUYECKUN COCTAB KIIETOK
Camocmosmenvnas paboma: CoOIIOIeHNE IPABUII IOBEACHHUS B IPUPOJIE, OEPEeKHOE OTHOILICHHE K 2
MIPUPOTHBIM 0OBEKTaM.
Tema 1.2. Cooeporcarue yuedHo2o mamepuana (JICKIH): 1
CTpyKTypHO- Knerounas teopus (T. IlIsann, M. Illneiinen, P. Bupxos). OCHOBHBIC TIOJN0KEHUST COBPEMEHHOM
(pyHkunonaiabHa KJIETOYHOM Teopuu. TUIIbI KIETOYHON OPraHU3aALMHU: IPOKAPUOTHUECKUN U DYKAPUOTUYECKUN. 1,2
sl OpraHu3anus OHOKJIETOUHBIE 1 MHOTOKJICTOYHbIE OpraHu3Mbl. CTpoeHHe IPOKapHOTHUECKOH KiIeTku. CTpoeHue
KJIETOK SYKapuoTHUYecKOi KieTku. HexieTounble GpopMbl KH3HU (BUPYCHI, OakTeprodari)
[paxtryeckoe 3ararue Ne 1 Bupycusie n 6akrepuanbHbie 3a001eBanns. OOmre TPHHIIATIBL 2 23
UCII0JIb30BaHMS JIEKAPCTBEHHBIX BeniecTB. OCOOCHHOCTH MPUMEHEHHS aHTHOMOTHKOB. ’
Camocmosmenvras paboma : «OpraHudecKre BELIECTBA PACTUTEIBHOM KIETKH, J0Ka3aTeIbCTBO UX 2
HJINYMA B pacTeHUAX», «KieTka s3ykapHOTHUECKIX OpraHU3MOBY, «BupycHbIe 3a0071€BaHUAY.
Tema 1.3. Cooeporcanue yuebnoeo mamepuana (nexyus): Xpomocomuas teopusi T. Moprana. CTpoeHrne XpoMocoMm. 1
CTpyKTYpHO- XpOMOCOMHBIH Ha0OP KIETOK, TOMOJOTHYHBIE M HETOMOJIOTHYHBIC XPOMOCOMBI, TaINIOUIHBIN 1
(GYHKIMOHAIBHBI | TUILTOWIHBIN HA0OD. Hyxneunosslie kucnotsl: JIHK, PHK Haxoxzaenue B kieTke, UX CTpPOESHUE U 1,2
e paxTopsl ¢byHKIMH. MaTpU9HBIE IPOIIECCH B KJIETKE: PEIUTHKanus, OnocuHTe3 Oenka, penapanus. [ eHeTnaeckuii
HACJIE/ICTBEHHOCT | KOJ M €ro CBOHCTBa
" IMpakTrueckoe 3ansTue Ne 2 Pemenne 3agad Ha ONpeieNiCHNE MTOCIE0BAaTENbHOCTH HYKICOTHAOB, 2 23
aMHHOKHCJIOT B HOPME U B ClTydae M3MEHEHHUS M0CIIe0BaTEeNbHOCTH HyKiIeoTnaoB JIHK ’
Tema 1.4 Cooepocarue yuedHo2o mamepuana (JICKIH): 1
Oomen BemiecTB M | [ToHsTHE MeTabOIN3M. ACCUMIIALINAS U JUCCUMUIISIIIUS- IB€ CTOPOHBI MeTabonn3ma. Tumnsl oOMeHa 12
npeBpanieHue BEILIECTB: aBTOTPO(HBINA U reTepoTpOoHBIN, a3poOHbIi U aHadpoOHbIH. [InacTHueckuii oOMeH. ’
JIHEPIrUH DorocHHTE3. XEMOCHHTE3.
Tema 1.5 Cooeporcanue yuebnoeo mamepuana (TEKIHs): 2
KusHeHHbII Knetounslii 1uKII, €ro nepuosl. MUTO3, €ro CTaAuK U MPOUCXOAAIINE Iporecchl. buoigornueckoe 12

IUKJ KJIETKH.
Muto3. Meiio3

3HayeHue MuTo3a. Meiio3 u ero craguu. IloBeaenue xpomocom B Meitose. Kpoccunrosep. buonorndeckuii
CMBICJI Mel03a

Pa3nen 2

Crpoenne H QyHKIMH OPraHu3Ma




Tema 2.1

Cooeporcanue yuebnoeo mamepuana (TEKIHs):

Ctpoenue MHOTrOKJIeTOUHBIE OpTaHU3MBI. B3auMOCBSA3b OPraHOB U CHCTEMBI OPTaHOB B MHOTOKJIETOUHOM 1,2
OpraHusmMa OpraHu3Me.
Tema 2.2 ®opmbl | Codepoicanue yuedbnoeo mamepuana (ICKIHS): 1,2
Pa3MHOKeHUS ®DopMBI pa3MHOKEHHS OpraHn3MoB. becnonoe n monoBoe pazmMHoXxeHne. Buabl 6ecronoro pasMHOKEHHS.
OPraHu3MoB IMonoBoe pasmHOeHne. ['amerorenes y >kuBoTHbBIX. Criepmarorenes u ooreHes. CTpoeHHe OJIOBBIX
kaetok. OmionoTBOpeHne
Tema 2.3. Cooeporcanue yuedbnoeo mamepuana (JICKIHS):
OHTOrene3 WuauBuayanbHOE pa3BUTHE OPTaHU3MOB. DMOPHOTeHE3 U ero cTaauu. [locTIMOpHOHATIBHBIN IEPHUOI.
pacTeHmuii, Craauy NoCcTI3MOPHUOHATIBHOTO Pa3BUTHS Y KUBOTHBIX U UeloBeKa. [Ipsmoe u HenpsAMoe pa3BUTHE. 1,2
SKMBOTHBIX buonornueckoe crapenne u cmepts. OHTOreHe3 pacteHuid. [locTaMOpHOHATIBHOE Pa3BUTHE YEIIOBEKA.
YyeJi0BeKa
Camocmosmenvras paboma «[Ipu4nHbl HAPYLIICHUH B Pa3BUTHH YelIOBEKa», «PernpoayKTHBHOE 3/10pOBbeE.
ITocnencTBys BIMSHUA ANKOTON, HUKOTHHA, HAPKOTHYECKUX BEIIECTB, 3aTPSA3HEHUS CPEIbl Ha Pa3BUTHE
YeJIOBEKA»
Tema 2.4. Cooeporcanue yuebnoco mamepuana (JeKIus).
3aKOHOMEPHOCTH OCHOBHBIC IOHATHSI TCHETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHkl . Mennens 1,2
HacJeI0BaHNs (MoHOTHOpHAHOE M MOJIUTHOPHUIHOE CKpenBanue). B3aumoneiictsue renos
IIpaxtuyeckoe 3anaTue Ne3 Pemienue 3aaad Ha omnpesiesieHHe BEPOSTHOCTH BO3SHUKHOBEHHS
HacJIEJCTBEHHBIX IPU3HAKOB IIPH MOHO-, 1-, HOJIUTHOPHIHOM 1 aHAIM3UPYIOIIEM CKPEITUBAHHH, 2,3
COCTaBJICHHE TEHOTHIINYECKIX CXEM CKPEITHBAHHS
Tema 2.5. Cooepacanue yuednoeo mamepuana (nexyus): 3akonsl T. Moprana. CreruieHHOe HaclaeIOBaHHUE TEHOB, 12
CuenuienHoe HapylieHue cuemieHns. HacienoBanne Npu3HAKOB, CIEIUNICHHBIX C IT0JIOM ’
HacJIefloBaHHe IMpakTrueckas padora Ne4 Penrenue 3aa4 Ha onpezeIeHNe BEPOITHOCTH BOZHUKHOBEHUS
NMPHU3HAKOB HacJIEJCTBEHHBIX TPU3HAKOB IPH CICTUICHHOM HacJeJOBaHUH, COCTABICHUE TEHOTHITNIECKIX CXEM 2,3
CKpeIBaHUs
Tema 2.6. Cooeporcanue yuedbnoeo mamepuana (nexyus): VI3SMEeHIMBOCTD MMPU3HAKOB. BUIBI HN3MEHUINBOCTH:
3aKOHOMEPHOCTH | HACJIEICTBEHHAs M HEHACJIEICTBEHHAs. 3aKOH TOMOJOTMYECKHX PAIOB B HACIECICTBEHHON N3MEHUNBOCTH
M3MEHYHBOCTH (H.Y. BaBusnos). MyTarimoHnHasi TeOpHsl U3MEHYMBOCTH. BUbI MyTaluil 1 NpUYHUHBI UX BO3SHUKHOBEHHUS. 12
Kapuorun yenoBeka. HacnencrBenHsle 3a0oseBanus yesioBeka. ['eHHbIE 1 XpOMOCOMHBIE 00JIE3HU ’
yenoBeka. bone3Hu ¢ HacieCTBEHHON MPeIpacioioKEeHHOCThI0. 3HaUeHUE METUITMHCKOM TeHETHUKHU B
NPEAOTBPALICHUH U JICUCHUH TCHETHYECKUX 3a00JIeBaHHi YeIoBeKa
IIpaktuyeckas pabora NS PerieHue 3a7a4 Ha ONpeeICHUE TUIIA MYTAI[|K [IPH TIepeaade 23
HAcJIEJCTBEHHBIX MPU3HAKOB, COCTABJICHHE TCHOTUIIMIECKUX CXEM CKPEIIMBaHUS ’
Camocmosamenvhas pa60n3a 3HaueHNe TeHETUKHU JJIs CeJIEKIINY ¥ MEUINHEI. BrIsBiIeHne
MYTareHoB B OKPY XKarOIIEH Cpefie U KOCBEHHAs OLIEHKA BO3MOKHOI'O UX BIIMSHUS HA OPTaHU3M.
Pa3nen 3 Teopus 3B0II0HHHA
Tema 3.1. Cooeporcanue yuebnoeo mamepuana (nexyus): Ilepsoie sBomonnonHsie koHnenmun (OK.b. Jlamapx, JK.JL.
Hcropus broddon). OBonrounonnas teopust Y. [lapBuna. CuHTETHYECKAs! TEOPHS IBOJIIOLMU U €€ OCHOBHBIE 12
3BOJIIOLIMOHHOI'0 nonokenus. Mukpoaposrouus. [lonynsauusa kak aneMeHTapHas equHULA 3BOToUUU. ['eHeTnueckue ’

Y4eHHs.

OCHOBBI IBOJIOIMHU. DIIEMEHTapHbIC (haKTOPBI IBOIIONMHK. ECTeCTBEHHBIN 0TOOD - HANPaBJISIIOIIHI (hakTop




Muxpossosonus | sBosronnu. BugoobpasoBanue Kak pe3ysibTaT MUKPO3BOJIIOIMN
Camocmosmenvras paboma: CoBpeMeHHBIE TpesicTaBieHus o Bunooodpazosanuu (C.C YerBepukos, 1.1.
[IImanpraysen).
Tema 3.2. Cooeporcanue yuebnoco mamepuana (nexyus): Makpoasosrorusi. DopMbl 1 OCHOBHBIE HapaBISHU
Maxkpo3Boatonusi | makposBoortun (A H. Ceseprion). [Tyt moctikeHus Ouoiormdeckoro nporpecca. CoxpaHeHue
Bo3HukHOBeHHe 6ropazHooOpa3us Ha 3emie. [ MIOTE3BI U TEOPUH BOZHUKHOBEHUS JKU3HU Ha 3emiie. [1osBIcHNE TIepBBIX 1,2
U pa3BHUTHe KJIETOK U UX 3Bosronust. [IpokaproTsl 1 sykapnoTsl. [IporcxoxaeHie MHOTOKJIETOUYHBIX OPTaHN3MOB.
JKH3HM Ha 3emJie Bo3HHKHOBEHNE OCHOBHBIX HAPCTB 3YKAapUOT
Camocmosmenvhas paboma: AHTPOTIONOTHS - HayKa O 4enoBeke. CHCTeMaTHYECKOE MOJI0KEHHE
yenoBeka. CXOACTBO U OTIMYHS YeNIOBEKa € )KUBOTHBIMHU. OCHOBHBIE CTaAUN aHTPOIOTeHEe3a. DBOIIOIHS
COBPEMEHHOT0 4YeloBeKa. YeroBeueckue packl U UX €IMHCTBO. BpeMs u myTu pacceneHus 4eaoBeka mo
wiadere. [IpucrnocoOieHHOCTh YelloBeKa K pa3HbIM YCIOBHSIM CpEJIbl
Pazneu 4 IKO0JI0rHs
Tema 4.1. Cooeporcanue yuebnoco mamepuana (nexyus): Cpelbl OOUTaHUS OPTaHU3MOB: BOJIHAS, HA3EMHO-
IKoJornyecKue BO3/IyLIIHAs, I0YBEHHAs, BHYTPHOpPraHM3MeHHasi. DU3MKO- XMMUUECKHE 0COOCHHOCTH CpeJl OOUTaHUs
(hakTophI H opranu3MoB. [IpucrocoOiieHnst OpraHn3MoB K )KHU3HH B pa3HbIX cpenax. [loHsTHe sKomorndeckoro 1,2
cpeabl JKH3HU ¢axropa. Kinaccudukauus skonorudeckux ¢axropos. [Ipasuino muaumyma 1O. JInbuxa. 3akon
tonepanTHocTH B. Hlendopaa
[MpakTuyeckas padora Ne6 Tpoduueckue nenu u cetn. OCHOBHBIE IIOKa3aTeIN SKOCHCTEMBI. bromacca u
MPOXYKIHs. DKOJOTHYECKUE MUPAaMHIBI Yrcell, OnomMaccsl ¥ 3Heprun. [IpaBuiio mupaMuabl SHEPTHH. 23
Pemenre mpakTHKO-OPHEHTUPOBAHHBIX PACUCTHBIX 33aHUH TI0 IEPEHOCY BELIECTBA U SHEPTUH B ’
9KOCHCTEMaX C COCTaBJICHHE TPO(DHUECKUX IeTeil n mupamMu OMoMacchl ¥ SHEPTHA
Camocmosmenvnas paboma COCTaBICHHE CXEM TIepejady BEIIECTB M SHEPTHH T10 IETISIM MTUTAHUS
B IPUPOJHOM 3KOCUCTEME U B arpolieHo3€. ECTeCTBEHHBIE U MCKYCCTBEHHBIE DKOCUCTEMBI
CBOEro pailoHa.
Tema 4.2. Camocmosmenvras paboma AHTPOTIOTEHHBIE BO3ACHCTBUS Ha Orocdepy. 3arpsi3HEHUs! Kak BU
Bausinue aHTPOIIOTEHHOTO BO3/IEHCTBUSA. AHTPOIIOTCHHBIC BO3ICHCTBHA Ha atMocdepy. BosneiicTBus Ha
AHTPOMOTeHHbBIX ruapocdepy. BoznelicTus Ha urocdepy. AHTPOIIOTCHHBIE BO3JEHCTBHS HA OMOTHYECKHE COOOIIECTBA.
(¢akTOpoB Ha VYry0neHHO H3ydaroTCcsl OTXO/bI, CBSI3aHHBIE C ONPEAEICHHOH PO eccHeil/CrIenaIbHOCThIO
ouochepy [Ipaktudeckas padora Ne 7«OTX0JIbI MPOU3BOJICTBA» 2,3
Tema 4.3. Cooeparcanue yuedHo2o mamepuana (nekyus): 300POBbE H €T0 COCTaBISIOMUE. DaKTOPHI, MOIOKUTEIHHO
Buusinue 1 OTPHULATEIHHO BIMSIOIINE Ha OPraHU3M deoBeka. [IpobieMa TeXHOTeHHBIX BO3JICHCTBHI Ha 310pOBbE
COLMAJILHO- YeJioBeKa (3JeKTPOMarHUTHBIC TI0JIs, OBITOBAst XUMUSI, U30BITOYHBIC IIYMBI, pa{yalys 1 T.11.). AJanTarus
IKO0JIOTHYEeCKHX opraHu3Ma uesioBeka K pakropam okpysxarouiei cpeabl. [IpuHImIBl popMupoBaHus 1,2
(dakTopoB Ha 310poBbecOeperaroliero nopeaeHus. Gusnueckas akTHBHOCTD U
310pOBbe 310pOBbe. BoXuMH4eckne acreKThl paliOHAIBHOTO MUTaHHUS.
yeJIOBeKa
IIpogpeccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue RPUKIAOH020 MOOYIA)
Paspea S. BuoJsiorus B ;kM3HH
Tema S.1.2 Ipaxkmuueckas paboma Ne 8§ DTH4ecKue aCleKThl pa3BUTU OMOTEXHOJIOTHI U IPUMEHEHUE UX B KU3HU
ConmanabHo- YeJI0BeKa, OMCK U aHAIN3 MHPOPMAIMU U3 Pa3IMYHBIX HCTOYHHKOB (Hay4Has U y4eOHO-Hay4dHast 3
3THYECKHE JIUTepaTypa, CpeACTBa MaccoBoi MHGopmanuy, cetb MHTEpHET M npyrue) Kelicsl Ha aHanmn3 uHpOpMayn




ACHEeKThI 00 ITUYECKUX aCMEKTaX Pa3BUTHUS OMOTEXHOJIOTHH (IO TpyIimam)
OHOTEXHOJIOTHIi

Ilpomericymounas ammecmayus no oucyuniune (3auem) 54u 184
Bcero: 724
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3. YCJIOBUS PEAJIM3ALIMA YYEBHOM JUCIUILIMHBI
3.1 TpeGoBaHusA K MUHIMAJIbHOMY MaTepHaTbHO-TEXHHYECKOMY 00ecre4eHn 0

HaumMmeHnoBaHue
HaumenoBanmue cnenuaJbHBIX*
Ne AMCIHILTHHBI NoMeIIeH il 1 OCHaIIEHHOCTH CHeNHAJILHBIX NOMeNeHNi 1
m\n (MoJ1y.151), IPAKTHK B TIOMeIIeHHii 1St MOMeIEeHUI /Il CAaMOCTOSITEILHOM padoThl
COOTBETCTBHMH C CaMOCTOSITEJILHOM
Y4€OHbIM IJIAHOM padoThI
1 |OVII.08 Buonocus 677007
Pecniyonuka Caxa
(AxyTws), T.
SxyTck, mw. |[KaGuHet OHOJIOTHH

Ceprensxckoe, 3 K,
n.3, 3 aTax, aya. Ne 38

Obopyodosanue :

["paduueckuii 3xBanaiizep;

DECK/CDP;

[IOTOYHBIN FPOMKOTOBOPUTENB; CUIOBOM YCUIIUTEND;
ayaucMeHHbI koHcon, LGD npoexTop;

crcTeMa e-00ydeHusI, SKpaH ¢ IPUBOJIOM MOTODA,
pactpenenuTens d.nutanus, kopodka (Wall Floor
Box); nepxarens moToixogHoro npoekra, Rack/Bracket,
KOMITBIOTED.

Yuebnas mebenn.:

pabodee MeCTO TperoiaBaTens paboune Mecra
oOyuatomuxcs [Ipocpammuoe obecneuenue:

1. Windows 7 Professional OEM;
LIBREOFFICE (oTkpbITOE THIIEH3NOHHOE
cornamenne NUGeneralPublicLicense);

3. Dr. Web® Desktop Security Suite (AHTHBHPYC
+ LenTp ympaBieHus);

4. Dr. Web® Server Security Suite (AaTHBHpYC +
Lentp ynpasneHus);

5. Kaspersky Endpoint Security miist 6u3Heca
CranmapTHbI;

6. AdobeReader.

11




3.2 UudopmannonHoe odecrevyenne 00yueHust

Ilepedyenb yueOHBIX U31aHUI1, HHTEPHET-PECYPCOB, TONOJHUTEILHOMN JUTEPATYPbI
OcHogHble UCMOUHUKU:

Tonn HUcnons3yercs
KonnuecTBo 3K3eMILISIPOB
Ne | HaumenoBanue ABTOpHI MECTO npu uzyuenuun | Cemectp
U3JaHUS paznenoB B
ombmmoTeke |Ha xadenpe
1 2 3 4 5 6 7 8
buosnorus 10 CyxopykoBa 2023 1-4 1,2 25
JLH.,
Kyumenko
B.C..B
NBanosa T.B.
buonorus 11 CyxopyxkoBa 2023 1-4 1,2 25
JLH.,
Kyumenko
B.C..B
NBanosa T.B.
Ilepeuensy 31eKmMpPOHHBIX pecypcos:
Ne HaumeHoBaHue

31 |Caiir Hayunoit 6u6mmorexn ATATY https:/agatu.ru/lib/

92 |Duexrponnas obyuaromas obonouka Ha caiire ATATY, Moodle https:/sdo.agatu.ru/

93 |HocTyn K 37eKTpOHHBIM pecypcaM u3narenbeTs «Jlausy, «FOPAUTY», noroBop Ha oka3aHue ycayr MO
MpeaocTaBiIeHNIO qocTyma K 9bC

JlocTyn kK DIIeKTpOHHO-OMOJIMOTEUHON CHCTEME U3AATENbCTBA «JlaHb» B paMKax COTJIAIICHUS O

34  [co3nanuu «VHPOpMannOHHOro KOHCOpLuuyMa 6ubanorek PecryOnuku C%xa (AxyTtus)»,

JlocTyn Kk 53 HaMMEHOBaHUAM XypHaOB Ha aTdopme Hayunol snekTpoHHOM OMOIMOTEKH
35 [Elibrary.ru

Ilepeyenb HHGOPMAIIMOHHBIX CIPABOYHBIX CHCTEM:

Ne HaunmMmeHnoBaHue

1 cnpaBouHO-TIpaBoBas cuctema Koncynerant [Tmoc, Bepcust [Ipod;
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3.3. VYcaoBus peanu3anuu y4eOHOM TUCHHUILUIAHBI JJI51 CTYJA€HTOB-UHHBAJIU/I0B M JIMII C
OrpaHUYeHHBIMU BO3MOKHOCTAMM 310POBbS

3.3.1. OOpa3oBaTesibHbIE TEXHOJIOTHH.

C uenplo OKazaHUs MOMOIIY B 00YYEHHUH CTYIEHTOB-UHBAIUIOB U null ¢ OB3 npumMeHsorcs
oOpa3oBaTeNbHbIC  TEXHOJOTHH  C WCIIOJIb30BAHUEM  YHUBEPCAJbHBIX, CHETIHATbHBIX
MH(GOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX CPEJICTB.

JI1st OCHOBHBIX BHJIOB Y4€OHOU paOOTHI IPUMEHSIOTCS:

KonTakTtHas padora:

- JIGKIIMU — TpOOJIeMHast JISKIHS, JCKIUA-TUCKYCCHUS, JICKIUSI-THAIIOT, JIEKIUA-KOHCYIbTAIIHS,
JIEKUHUS C MPUMEHEHUEM JIMCTAaHIIMOHHBIX TEXHOJIOTHI U PUBIICYEHUEM BO3MOKHOCTEH MIHTEepHeTa;

- IPaKTUYECKHE (CEMUHAPCKUE) 3aHATHUS - PAKTUYECKUE 3a/IaHNS;

- TPYIIIOBBIE KOHCYJIBTAIIMH — OIIPOC, paboTa C JIGKIIMOHHBIM U JOMOJHUTEIbHBIM MAaTEPUATIOM;

- WMHAMBHIYyallbHas pa0oTa ¢ TPEenojaBareieM - WHAWBHIAyaIbHAsS KOHCYJIbTAIMs, padoTa ¢
JIEKIMOHHBIM U JOIMOJIHUTEIBHBIM MaTepuaioM, Oecela, MOPAIbHO-OMOIMOHATbHAS MOAJCPKKA U
CTUMYJIUPOBAHUE, JUCTAHIIMOHHBIC TEXHOJIOTHH.

@opMBI  CaMOCTOSITEJIBHOM ~ pa0OThl  YCTAaHABIMBAIOTCS C Y4€TOM HWHAMBHAYaJbHBIX
ncuxo(u3nueckux ocodeHHocTel (YCTHO, MMChMEHHO Ha OymMare Wi Ha KOMITBIOTEPE).

B kadectBe caMOCTOATENbHOW TMOATOTOBKM B OOYYEHHHM HCIIOJIB3YeTCS - CHCTeMa
TUCTaHIMOHHOTO 00yueHus Moodle.

CamocrosTenbHas padbora:

- paboTa ¢ KHUTOH U JPYTUMH UCTOYHUKAMH WH(OPMAIINH, TUIAH-KOHCTICKTHL;

- TBOPUECKHUE CaMOCTOSITENIbHBIE paOOTHI;

- IUCTAHIIMOHHBIE TEXHOJIOTHUH.

[Ipu HeoOXxoguMoOcTH O0OydYaOIIUMCA TMPEIOCTABISACTCS JOMOJHUTEIBHOE BpeMsl IS
KOHCYJIbTallMi 1 BBIINIOJHEHUS 3a1aHUN.

3.3.2. CnenuajibHOEe MATEPHATbHO-TEXHHYECKOE H Y4eOHO-MeToAnYecKoe obecneyeHue.

[Ipu o0y4yeHNM MO AMCHMILIUHE HCIOIB3YETCS CUCTEMA, MOIACPKUBAIOIIAS TUCTAHIIMOHHOE
obpazoBanue - «Moodle», opueHTHpOBaHHAS HA OPraHU3ANUIO JUCTAHIIMOHHBIX KYPCOB, a TAKXKE Ha
OpraHM3alMI0 B3aUMOJICHCTBUS MEXKIY INpernojaBareieM U OOy4YaloUUMHCS IOCPEICTBOM
WHTEPAKTHBHBIX 00YJAIOIINX 3JIEMEHTOB Kypca.

/Jlna obyyarowguxca a1uy ¢ HapyuieHuem 3peHus nPedoCmasiaiomca:

- BUJICOYBEINYNTENIb-MOHOKYIISIp 1u1st mpocMoTtpa Levenhuk Wise 8x25;

- 3JIEKTPOHHBIN PyYHOH BUJIEOYBEIMYNUTEb BUJIEO ONTHK “‘Wu-tv”;

- BO3MOXHO TaK)Ke MCIIOIh30BaHNE COOCTBEHHBIX YBEIIMYMBAIONINX YCTPOKCTB;

- Bepcus caifra http://www.agatu.ru/ st cnaboBUIAIIHX.

Jlna odyuarowguxca nuy ¢ HapyuieHuUeM ciyxa npedocmasiAomca:

- ayIUTOPUHU CO 3BYKOYCHJIMBAIOIIEH anmnapaTrypoil (KOJOHKH, MUKPO(OH);

- KOMITBIOTEpHAs! TEXHUKA B 000PY/TIOBaHHBIX KIIAcCaXx;

- yueOHBIE ayIUTOPUHU C MYJIbTUMEIUHHON CUCTEMOM C IPOEKTOPOM;

- ayIUNTOPUH C MHTCPAKTUBHBIMU JIOCKAMH B Ay TUTOPUSIX;

- yueOHBIE TOCOOUS, METOAMYECKHE YKa3aHus B (hOpMe JIEKTPOHHOTO JOKYMEHTA

Jna  obyuarowguxca auy ¢ HAPYWIEHUAMU  ONOPHO-08UZAMENIbLHO20  Annapama
npeooCmasnaomca:

- cHCTeMa JIUCTaHITMOHHOTO 00yueHus Moodle;

- yueOHBIE TOCOOUS, METOAMYECKHE YKa3aHus B (hopMe JIEKTPOHHOTO JOKYMEHTA
3.3.3. KoHTpoJIb M OlleHKA Pe3yJbTATOB 0CBOEHUS Y4eOHOMH TMCUMILIUHBI.

KoHnTponb pe3yiabTaToB 0Oy4deHUS OCYUIECTBISETCS B IPOLIECCE MPOBENCHUS MPAKTUYECKUX
3aHSTHM, BBITOJIHCHUS WHIMBUIYAIBHBIX CAMOCTOSTEIBHBIX PaboT.

Jlis  OCYIIECTBICHHUSI MPOIEAYp TEKYIIEro KOHTPOJSI YCHEBAEMOCTH M IPOMEXKYTOUHOM
artecranuu nHBATHI0B 1 U1 ¢ OB3 umerorcs ¢honmb! oneHouHbIxX cpeacTB B MC «TectupoBanuey.
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@opMbI UM CPOKM TIPOBEIEHHS pPYOEKHOTO KOHTPOJS OINPENeNIAIoTCs C  Yy4eTOM
WH/IMBUIYAIBHBIX TICHXO()U3UYECKHX 0COOEHHOCTEH (YCTHO, MUCbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIbIOTEpE, B (hOpME TECTUPOBAHUSA U T.I1.), U MOXKET IIPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[Tpu HEOOXOIUMOCTH, MPETOCTABIACTCS TOTIOHUTENILHOE BPEMs ISl TIOATOTOBKM OTBETOB Ha
3ayere, aTTecTallus MPOBOJUTCS B HECKOJBKO 3TamoB (IO 4acTsAM), BO BpeMs aTTECTallUd MOXKET
IIPUCYTCTBOBATh ACCHCTEHT, aTTECTAlUs IPEPBIBACTCSA Ul NPHUEMa IUIIM, JEKApCTB, BO BpeMs
aTTECTAl[UU UCIOJIB3YIOTCS CIELUAIbHBIE TEXHUYECKUE CPECTBA.

4. KOHTPOJIb U OLIEHKA PE3Y.JIbTATOB OCBOEHMSI
YYEBHOH JUCLUAILIUHBI

Kontposnb # oOlLIEHKa pe3yJlbTaTOB OCBOCHMUS Y4e€OHOM AUCIUIUIMHBI OCYIIECTBIISACTCS
IpernojaBaTesieM B TMpOIEcCe IMPOBEICHUS MPAKTUYECKUX 3aHATHH W J1abopaTOpPHBIX pador,
TECTUPOBAHUS, a TAKXKE BBIIOJHCHUS OOYYAOIIUMUCS WHIUBUAYATbHBIX 3aJaHHUH, MPOCKTOB,
HCCIEA0BaHUMN.

Pe3yabTaTsl 00yueHust
(ocBOeHHBIE yMeHHs, YCBOCHHbIE

3HAHUA)
VY.l cpaBHuBaTh Ouonoruueckue | [lpakmuueckue 3a0anus, peulenue CUMyayuoHHbIX 3a0ay,
O0O0BEKTHI, AHAIU3UPOBATH, | KOHMPOIL CAMOCMOAMENbHOU pabombl, MecmuposaHue,
OLICHUBATh U 00001IaTh | c80espementoe 8bINOIHEHUE CAMOCMOAMENbHOU pabombl,
MOJTy4YEHHBIEC CBEICHUS; npogepKa pe3yibmamos pabomul ¢ npe3eHmayuen umu
V.2 OOBSCHSITH PE3YIBTATHI | KPAMKUX COOOWEHUT
OMOJIOTMYECKUX  DKCIEPUMEHTOB,
pemaThb JJIEMEHTApHBIE
OHMOJIOTMYeCKHE 3a/1a4H;
V.3 aHanu3upoBaTh  MPOOJIEMBI
(GYHKIIMOHUPOBAaHUST OHOJOTHH B
COBPEMEHHOM KYJIBTYPE;
3.1 pons u Mmecto OuoOIOTHU B
COBPEMEHHOM HAy4dyHOM KapTHHE
MUDA;
3.2 OCHOBOIOJIATAIOIINE MOHATUS U
MPEJICTABICHUS O XKMBOWU MPUPO/IE,
€e ypOBHEBOW OpraHu3alld H
9BOJIIOLINH;
3.3 NPUHLHUIBI U METOJIbI TO3HAHUS
€CTECTBEHHBIX HayK;
34 crpoeHue  OMOJIOTHYCCKUX
OOBEKTOB:  KJETKH, T€HOB H

®opMBbI U METO/IbI KOHTPOJISAA M OLIEeHKH Pe3yJ1bTATOB
00yueHust

XPOMOCOM;

3.5 cymHOCTh  OMOJIOTHYECKHUX
IPOLIECCOB: Pa3MHOXKEHHE,
OILIO/IOTBOPEHHE;

3.6 OMOJIOTrUYECKYIO

TEPMHHOJOTHIO W  CHUMBOIIUKY.
cpene; MTOHUMaHue HeOOXOAUMOCTH

UCIIOJIb30BaHUS JOCTUKEHHM
COBPEMEHHOMN OuosIoruu u
OMOTEXHOIOTH TUISt
palOHAIBLHOTO

14



IPUPOJI0TI0Ib30BAHUS;

8) chopMHpOBAaHHOCTE  yMEHHUS
pemiath OMOJIOTMYECKHE 3aJlavu,
COCTaBJISATh TCHOTHITHYCCKHE
CXEMBbI CKPCIIUBAHUS JUIsl Pa3HBIX
TUIIOB HACJICIOBAHHS TPU3HAKOB Y
OpPraHU3MOB, COCTaBJISITh CXEMBI
IepeHoca BEIIECTB M DHEPIHU B
skocucTeMax  (Lenu  MUTaHWS,
MIUIIEBBIE CETH);

9) chopMHPOBAHHOCTh  yYMCHHIA

KPUTHUYECKH OLICHHUBATh
UHPOPMALIUIO OHMOJIOrM4YECKOr0o
COZIepIKaHM, BKJTFOYAFOIIYIO
ICCBAOHAYYHbIC 3HaHUuA us3

pa3IMYHBIX UCTOYHUKOB (CpeicTBa
MaccoBoi WH(pOpManHH, HAYYIHO-

MOMYJISIPHBIC MaTrepuabl);
HHTEPIIPETUPOBATD OTUYECKUE
ACITeKThI COBPEMEHHBIX
HCCJICIOBaHUM B OHOJIOrUH,
MEIUIIHHE, OMOTEXHOJIOTUH,
paccMaTpuBaTth I00ATbHBIC
9KOJIOTHYCCKHE POOJIEMBI

COBPEMEHHOCTH, (OPMHUPOBATH I10
OTHOIICHHIO K HHUM COOCTBEHHYIO
HO3UIIHIO;

10) chopMUpPOBaHHOCTH YMEHHUMA

C03/1aBaTh coOCTBEHHBIE
MMMCbMEHHBIC ¥ YCTHBIC COOOIIEHUS
Ha OCHOBE OHOJIOrMYECKOM
uHDopMalMu W3 HECKOJIbKUX
HCTOYHUKOB, IPaMOTHO
HCITIOJIB30BaTh MMOHSATUUHBIN

anmapat OUOJIOTHH.
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MWHUCTEPCTBO CEJIbCKOI'O XO3541MCTBA POCCUNCKOM ®EJIEPALIMA
(I’E,HEPEJTBHO& FOCYﬂapGTBeHHOQ GIOIJ;}KeTHOE oﬁpasona‘renbnoe
YUpexJiEHHE BbICLICTIO oﬁpasonaunﬂ
((ﬁK}"TCKaX I‘OC}’,HBpCTBCHHaﬂ CeJILCKOXO03gMCTBeHHAA aKaJIeMHA»
Kome/nK TeXHOIOTHH H yIpaB/IeHHs
I_IHKJ'IOBEU[ KOMHCCHA 2KOHOMHKH H rlpaBa

©OH/I OHEHOYHBIX CPEJACTB
o yqe0HoH ANCUHILIHHE

OVII1.08. bnonorus
Cneumanssocts 40.02.04. Opucnpy neHumus

Sxytek 2024 r.



DoHJ OIIEHOYHBIX CPEICTB NPOHECCHOHAIBHOT0 MOy pa3paboTaH B COOTBETCTBHH C:

- @ejepalbHBIM  TOCYJApCTBEHHBIM  00pa30BaTeNbHBIM  CTAHAAPTOM  CPEAHETO
npodeccuonansuoro  obpasosasmss mo  crnenmamsHoctd  40.02.04  IOpuenpyaenims,
yTBEpIKICHHBI NMpHKazoM MunucTepcTsa 06pasoBanust u HayKH Poccuiickoit Denepaumu ot 27
okTsbps 2023 r. Ne 798.

- VyebrbpiM mna"oM cnenmanbHocTH 40.02.04. FOpucnpyaeHUMs, ON00peH VYUCHBIM
cosetom ®DI'BOY BO Apxruuccknit TATY ot 29.02.2024r. Ne 19.

Paspaborunk(n) ®OC Cusuesa Enena MnsuantHa, npemnoaasareisb

DOHJI OIICHOYHBIX CPeACTB 110 y4ebuoit mucuuumnne OVIL.08. Buomorna onobpen Ha 3aceJaHHH
[MKTOBOM KOMMCCHHM TYMAHHTapHBIX M €CTECTBEHHLIX MMCHMILIAH oT «14» mapra 2024 T.
TTporoxon Ne 7. i

[Ipencenarens MUKIOBOH KOMHCCHH Zpey /Bacunsena E.K./

@ona  OLEHOYHBIX CpelcTB y4eOHON MDUCHMIUIMHBI PACCMOTPEH M PEKOMCHIOBAH K
HCIOJIB30BAHMAIO B yueOHOM TIpoliecce Ha 3aceTaHHU METOIHYECKOH KOMHCCHH 10 CIIeIIHAITBHOCTH
40.02.04 «lOpucnpyaeHIus».

[Ipeacenarens METOIHYECKOH KOMUCCHH e /CusueBa E.U./

noanHe aMuamna, UMA, OTHCCTRO



1. MACHOPT ®OHJIA OLIEHOYHBIX CPEJICTB 10 YYEBHOMN
JUCHUITJIMHE
OVII 08 buomorus

40.02.04 FOpucopyaeHus

Taomnuua 1
HaumenoBanue
YpoBeH | KOHTPOJbHO-OLEHOYHOI0
Pe3yabTaThl 00yyeHHs HaumeHoBaHU b cpeiacTBa
dopmMupyemsblie
(ocBOEHHBIE YMEHUS, 1 e OCBOEH IMpome:xy
! KOMIETEeHI[UH N .
YCBOEHHbIE 3HAHUS) pa3zienoB us Texyumii TOYHAasi
Tembl? | KOHTPOJBL] arrecra
must?
1 2 3 4 5 6
V.1 cpaBauBath | OK 1, OK 2, OK 4, | Tema 1.1. 1 Pewenue | 6onpocwt 011
ononornyeckue  00bekTh, | OK 5, OK 6, OK 9 | buomnorus kak npakmuuec YCMHO020
aHAJM3UPOBaATh, OIICHUBAThH Hayka. Obmas KUX 30004 3auema
¥ 0000maTh MOJIyYEHHBIE XapaKkTCpUCTHKA
CBE/ICHHS, KUSHA
V.2 o6bsacuats pesyabtatel | OK 1, OK 2, OK 4, | Tema 1.3. 1 IIpaxmuuec | 6onpocwl 014
OMOJIOTHYECKHUX OK 5,0K 6, OK 9 | CrpykrypHo- Kue YCMHO20
OKCIIEPUMEHTOB,  peIIaTh yHKIHOHATLHBI nabopamop 3auema
3IIEMEHTAPHBIE € akTops! Hble
OMOJIOTHYECKHE 3a/]a4H; EaCHeHCTBeHHOCT pabomul
Tema 1.4
OOMEH BEIIECTB U
TpeBpaIIeHIe
OHCPIrun
V.3 ananmusupoBath | OK 1, OK 2, OK 4, | Tema4.1. 1 Pewenue | 6onpocwt 011
po0OIeMbI OK 5,0K 6, OK 9 | Oxonoruyeckue npakmuyec YCMHO2O
(YHKITMOHUPOBAHHUS akrops! u KUX 3a0ay 3auema
OMOJIOTMH B COBPEMEHHOM CPCABL KU3SHH
KYIRTYPe; Tema 4.2.
Bnusaue
AHTPOIIOICHHBIX
(hakTopoB Ha
ounochepy
Tema 4.3.
Bnusaue
COLHAJIBHO-
OKOJIOTHYCCKUX
(hakTopoB Ha
3710pOBbE
YesI0BeKa
3.1 poss u mecto 6uonoruu | OK 1, OK 2, OK 4, | Tema l.1. 1 Ilpakmuuec | gonpocwl 011
B coBpeMeHHOW Hayunol | OK 5, 0K 6, OK 9 | buonorus kak Kue YCMHO20
KapTHHE MHPA; Hayka. Obuas nabopamop 3auema
XapaKTCpUCTHUKA Hole
FKHSHHI pabomul
3.2 ocunoBononararomue | OK 1, OK 2, OK 4, | Tema 3.2. 23 Pewenue | 6onpocwt 011
noHsaTHs U npeacrasaenus o | OK 5, OK 6, OK 9 | Maxpossonronus npakmuuec YCMHO20
JKUBOU IPUPOJIE, ee BosuukHoBeHUE KUX 3a0ay 3auema




YPOBHEBOW OpraHu3alud M
3BOJIIOLINY;

U pa3BUTHE
JKA3HU Ha 3emMiie

3.3 nmpunnuner u Meroasl | OK 1, OK 2, OK 4, | Tema3.1. 23 Ilpakmuuec | sonpocwl 011
IMO3HAHUS ecrectBeHHbIx | OK 5, OK 6, OK 9 | Hcropus Kue YCMHO020
HayK; 9BOJIIOIIHOHHOTO nabopamop 3auema
Y4€HUA. Hole
MukposBonronus padoms
3.4 ctpoerrne | OK 1, OK 2, OK 4, | Tema 1.2. 2,3 Pewenue | 6onpocwl ons
ouonornueckux o06wvekToB: | OK 5, OK 6, OK 9 | CrpykrypHo- npakmuuec YCMHO20
KJICTKH, TEHOB B XPOMOCOM; (yHKIHOHATIbHAS Kux 3a0ay 3auema
OpraHH3aIus
KJICTOK
3.5 cymuocTh | OK 1, 0K 2, OK 4, | Temals 2.3 Ilpaxmuuec | onpocul 015
6uoorndeckux mporeccos: | OK 5, OK 6, OK 9 | KusnenHblii wak Kue VCMHO20
KJICTKH. MUTO3.
pa3sMHOXKEHHE, Meiios nabopamop 3auema
OILTIOIOTBOPEHHUE; Hble
pabomuol
3.6 ouosornueckyto | OK 1, OK 2, OK 4, | Tema 2.1 Crpoenue 2,3 Pewenue | 6onpocwl 011
TEPMHUHOJIOTHIO nu| OKS5 0K6,0K9 | Oprammsma npakmuuec YCMHO20
Tewma 2.2 ®opmbl
CHMBOJIHKY. pasMHONKeHH KUX 3a0a4 3auema
OpraHu3MoOB
Tema 2.3.
OHTOreHe3
pacTeHuu,

JKUBOTHBIX U
YeJIOBEKA

Tema 2.4.
3aKOHOMEPHOCTH
HacJaed0BaHuUs
Tema 2.5.
CrierieHHoe
HacjeAoBaHue
MPU3HAKOB

Tema 2.6.
3aKOHOMEPHOCTH
M3MEHYHUBOCTH




2. PE3YJBTATHI OCBOEHMSI YYEFHOM JUCIHUILIMHBIL, IO JIEXKAIIIAE
ITPOBEPKE

B pesynpraTe arrectanuu 1o y4eOHOW AMCIMILIMHE OCYIISCTBIIICTCS KOMIUICKCHAsI MPOBEpPKa
CIEIYIOIIMX YMEHUHN U 3HAHUH, a TaKKe TuHAMUKa (GOPMHUPOBAHUS OOIINNA KOMIETSHIIUA.

Tabmnuua 2

OcHOBHbBIE

PesyabTarsl noKa3areju @®opMBbI 1 METO/bI
00yueHust OLIEHKH KOHTPOJISI M OLEHKH

pe3yJbTara

Komnerenuun

3naem:
OK1,0K2,0K4, |3.1 poms wu wMecto | OnuchIBaeT YcTHbIM onpoc

OK 5,0K 6,0K9 | buonoruu B | pa3BUTHE IIPUPOJIbI (MHIMBUTyalIbHBIM,
COBpEMEHHOW Hay4YHOH | U olIIecTBa (pOHTAIIbHBIH,
KapTUHE MUpA; * [IpuBoguT KOMOWHUPOBaHHBIH )
AMOPHUOIOTUYECKUE pelleHu 3a1ad,
JI0Ka3aTeNbCTBA COCTaBJICHHE
HBOJIIOIIHOHHOTO YpaBHEHHIA,
POJICTBA JKUBOTHBIX XUMHUYECKUX

e OnuceIBaeT peakuuii
OTpHULIATEITLHOE
BIIUSIHUE KypeHUS,
ynotpeOiaeHus
QJIKOTOJISL
HapKOTUKOB Ha
OpraHu3M U

Ha SMOpPUOHAIBHOE
pa3Butue pedeHka

* [IpuBogut
MIPUMEPHI BIUSHUS
OKpYy>Karoleu

cpelbl U e€
3arpsi3HCHUH Ha
pa3BUTHE OpraHU3Ma
* OTiinuaer
(eHOTUITHYECKYIO U
TCHETUYECKYIO
W3MEHYUBOCTH

* [IpuBoauT
MIPUMEPHI YCIIEXOB
COBPEMEHHOM
TeHETUKH B
MEIUIIUHE U
3/IpaBOOXpaHEHUH
3.2 Ilepeuncnser [Iposepka
OCHOBOTIOJIArarolme HUCTOYHUKHU MUCHbMEHHBIX
TTOHSATHUSA U | MyTareHOB B paboT:,0TBETHI HA
MIpeICTaBICHUS 0 | OKpy>Karomei BOIIPOCHI U TECTOBBIE
KUBOM TPUPOJIE, €€ | Cpelie U ONUCHIBACT | 3a/IaHUs

YpOBHEBOI WX BIIUSHUE Ha
OpraHu3aluu Y | OpraHu3M YeJIOBEeKa




IBOJIIOIUH;

* BrisBiseT yepThl
MIPUCTIOCOOJICHHOCTH
OpraHu3MOB K
cpene oouTaHus U
YCTaHaBJIUBAECT UX
OTHOCUTEILHBIN
XapakTep

* [IpuBogut
MIPUMEPBI
AHTPOINOTE€HHBIX
W3MCHCHHH B
€CTECTBEHHBIX
MPUPOJHBIX
nanamadTax CBOeH
MECTHOCTH

3.3 NPUHIATIBI u
METObI IIO3HAHUA
€CTECTBEHHBIX HayK;

Cocrapiser
MPOCTEUIIINE CXEMBI
MOHOTHOPHIHOTO U
TUTHOPUTHOTO
CKpEITUBaHUS

VYerHbli onpoc
(MHIUBHTyaTbHBIH,
(bpOHTAJILHBIN,
KOMOMHHPOBaHHBIN)

3.4 CTpPOEHUE
OMOJIOrHYECKUX
00BEKTOB: KJIETKH,
T'€HOB U XPOMOCOM;

Pemraer
IeHETHYECKHE
3aJ]a4n

OmnuceiBaeT ocodei
OJHOI'0 BHJA 110
Mopdonoruaeckomy
KPUTEPUIO
CocraBiseT cXeMbl
repeaun BEIIeCTB U
SHEPruu Mo

LIEISIM TUTaHUS
Pemaet
DKOJIOTHYECKHUE
3aJ1a4yu

3.5 CYIIIHOCTb
OMOJIOrHYECKUX
MPOIIECCOB:
pa3MHOXKEHHUE,
OILIOIOTBOPCHHE;

[TpuBoaUT MpUMEpPHI
0ecroJoro u
IOJIOBOTO
Pa3MHOXKEHUS,
CpPaBHHBACT UX H
JIeNIaeT BBIBOJ
[IpoBoaut
CPaBHHUTEIbHYIO
XapaKTePUCTHKY
€CTECTBEHHOT'O U
HCKYCCTBEHHOTO
oTOOpOB
[Iepeuncisier
HUCTOYHUKHU
MyTareHoOB B
OKpYy’Karoleun cpese
Y OIMHCHIBACT UX
BIIUSTHUE HA
OpraHM3M YeIOBeKa

Pabora ¢
UCTOYHHUKAMU
uHpOpMaun
(omonHuTENBHAS
JauTepaTypa,
SHIMKJIONEIUH,
CJIOBapH, B TOM
YHCJIe HHTEpHET-
UCTOYHUKH), TECTHI




3.6 OMOJIOTUIECKYIO
TEPMUHOJIOTHIO u
CHMBOIJIHKY.

[IpuBOaUT IpUMEPHI
na”amadToB CBOEH
MECTHOCTH,
IPUCIIOCOOTIEHHOCTH
OpraHu3MOB K cpejie
oOuTaHusl.

VYwMmeer:

V.1 CpaBHMBATH
OHOJIOTHYECKHUE
00BEKTHI,
aHAJIM3UPOBATH,
OLICHUBAThL U 0000MaTh
MIOJTy4YCHHBIC CBEJICHUS

3apHuCOBBIBAET
CTPOEHUE KUBOU U
pacTUTENILHOMN
KJIETOK BBISBIISIET U
ONUCHIBAET
MIPU3HAKHU CXOJICTBA
3apoJiblen
YeJIOBEKa U IPYTUx
MTO3BOHOYHBIX
Ha3spiBaeT uepTsl
CXOJICTBA U
paznuuus
€CTECTBEHHBIX U
HCKYCCTBEHHBIX
KOCUCTEM

VeIl onpoc;
ydactue B
3BPUCTUYECKOMN
Oecene

V.2
PE3yJIbTaThI
OMOJIOTHYECKUX
HKCIEPUMEHTOB,
peliaTh 3JIEMCHTapHBIC
OMOJOTMYECKHE 3a0aUn

00BSACHSTH

CpaBHuBaeT
SBOJIIOIIMOHHBIC
nneun Y.JlapsuHa,
K.JInnnues,
K.b.Jlamapka u
COBpPEMEHHbBIE
MIPEACTABJICHUS O
MEXaHU3MaxX U
3aKOHOMEPHOCTSIX
sBosrornu Mmeet
MIPEACTABJICHUE O
Pa3IMYHBIX
TUIIOTE3aX
MPOUCXOXKICHUS
»ku3HU OIUCEIBAcT
DKOJIOTHYECCKHUE
KPU3HUCHI U
SKOJIOTHYECCKHUE
KaTacTpodsl 1
HMEeT
MIPEACTABJICHUE O
MeToAax
MPEAOTBPAIIEHUS UX
BO3HUKHOBCHHUS

OTBeTHI Ha
KOHTPOJIbHbBIE
BOTIPOCHI;
TECTUPOBAHHUE;
paboTta B rpyImnax mno
MOJITOTOBKE OTBETOB
Ha npoOJIeMHbIE

BOITPOCHI

V.3 aHaJIM3UPOBATh
POOIIEMBI
(bYHKIIMOHHUPOBAHHS
ouonoruu B
COBPEMEHHOU KYJIbType

[Ipumensier
OHOJIOTUYECKYIO
TEPMUHOJIOTHIO U
CHUMBOJIMKY B X0JI€
BBITTOJTHEHHS
IIPAKTUYECKUX
pabor,

[IpoBepka
KOMMYHHUKATHBHBIX
YMEHUI W HaBBIKOB
(KOMITETEeHIIUHN):
BBICTYTUICHHS C
JOKJIaJaMH, 3alluTa

pedeparos,




TEKYIIeM KOHTPOJIE | BBICTYIUICHHS Ha
3HaHWIl: KIIETKa, CEeMHHapax,
¢dorocunTes, JIICKYCCHSIX;
XEMOCHHTE3, [IpoekTHas u
IUTOIUIa3Ma, SApO, | yudeOHo-

TUTACTH/IBI, MUTO3, UCCIIEIOBATEIIBCKAS
OakTepuw, pabora
pa3MHOXKCHUE,
pewerka [lennerra,
CeJIeKITHS,
aHTOTEHE3,
OMOHMKa,
(deHeTndecKas u
rCHeTUYeCKast
W3MCHYUBOCTb,
MPUPOIHBIC
pecypcsl,
AHTPOIIOTCHHBIC
W3MCHEHUS, TICTIH
MUTaHUS,
HKOCHCTEMA

2.1. Ouenka ocBoeHUs1 Y41eOHOM JUCIUIITHHBI
2.1.1. ®opMbI 1 METO/IbI OLIEHNBAHUS

[IpeameTrom oueHku ciayxat ymeHus u 3HaHus, npeaycMorpennbsie @I'OC no aucuumnune OVYII
08 buonorus, HarpaBieHHBIE Ha (OPMHUPOBAHKE OOIIUX U MPO(PECCHOHATBHBIX KOMITETCHIINH.

Tabauya 3
Ilepeyennb 00HEKTOB KOHTPOJIS M OLEHKH
PesyabTaTsl Ouenka
OcHoBHbIE MOKA3aTeU OLleHKHU pe3y/bTaTa
o0yueHust (na/uer)

3Hnaem:
3.1 pomp u  wmecto | OObsICHSET poib OMooruu B GOPMHUPOBAHUH HAYYHOTO oa
OHMOJIOTMH B COBPEMEHHOM | MHPOBO33PEHHSI;, BKJIaJ OMOJOTHYECKIX TCOPUN B
HAyYHOU KapTHHE MHpa (hopMHpOBaHHE COBPEMEHHOMN €CTeCTBEHHOHAYYHON

KAapTUHBI MUPA; €AUHCTBO KUBOW U HEXXKUBOW ITPUPOJIBI,
POJICTBO JKUBBIX OPraHU3MOB; OTPULATEILHOE BIUSHUE
QJIKOT0JIs1, HUIKOTHHA, HAPKOTUYECKUX BELIECTB HA
IMOpPUOHAIBHOE ¥ TOCTIMOPHOHATIBHOE PA3BUTHE YEIOBEKA;
BIIMSIHUE 3KOJIOTMUYECKUX (PaKTOPOB HA JKUBbIE OPraHU3MBI,
BJIMSIHUE MYTareHOB Ha PAaCTEHUS, )KUBOTHBIX U YEJIOBEKA;
B3aMMOCBS3U U B3aUMOJICHCTBUE OPTaHU3MOB U

OKpY KalomIel Cpebl; MPUIMHBI U (PaKTOPHI SBOJIOLINH,
U3MEHSEMOCTb BUI0B; HApYIICHNs B pa3BUTUHA OPraHU3MOB,
MYTallUY U UX 3HAYEHUE B BOSHUKHOBEHHH HACJIE/ICTBEHHBIX




3a00JIeBaHUI; YCTONYUBOCTD, PA3BUTHE U CMCHBI
IKOCHUCTEM; HEOOXOAMMOCTb COXPaHEHHSI MHOT000pa3us
BHJIOB
3.2 OCHOBOIOJIATAIOIIUE | OCHOBHBIC  TIOJOXCHUS  OHOJIOTMYECKHX  TEOpUH U oa
TIOHSATHUS U MPEJICTABICHUS | 3aKOHOMEPHOCTEH: KJIETOYHOW TEOPHUHU, SBOJIIOIIMOHHOTO
0 JKHMBOW Tipupoje, ee | yueHus, ydeHus B.M.Bepranckoro o Omocdepe, 3aKoHBI
ypOBHEBOU opranuszanuu u | [.Mennens, 3aKOHOMEPHOCTEH U3MEHYHUBOCTH u
IBOJTIOIIAU HACJICJICTBEHHOCTH
3.3 NPUHIUIIBI U METOJIbI oa
MO3HAHUS  €CTECTBEHHBIX
HayK
3.4 CTPOEHHUE oa
OMOJIOTHYECKUX OOBEKTOB:
KIICTKH, T'CHOB u
XpOMOCOM
3.5 CYIIHOCTh | IOHMMAET  CYIIHOCTh  OHMOJIOTUYECKHX  IPOIIECCOB:
OHMOJIOTUYECKUX Pa3MHOXKCHUS, OTUIOA0TBOPEHHUS, ICHCTBUS HCKYCCTBEHHOTO
IIPOIIECCOB: Pa3MHOXKCHHE, | U €CTECTBCHHOTO otbopa, dbopMupoBaHue
OILJIOJIOTBOPEHHE MPUCIIOCOOJICHHOCTH, MPOUCXOKICHUE BHIIOB, KPYrOBOPOT
BEIIECTB W IMPEBpAIICHUE dHEPTUU B KIETKE, OpPraHu3Me, B
IKOCHCTeMax u onochepe
3.6 OHMOJIOTUYECKYIO | IPUMEHSIET OMOJIOTHYECKYI0 TEPMHHOJIOTHIO U CHMBOJIUKY B oa
TEPMHUHOJIOTHIO U | XOJIe BBITIOJHCHHUS TIPAKTUYECKUX padoT, TEKYIIIeM
CUMBOIIUKY. KOHTPOJIC 3HAHMIA: KJIETKa, (JOTOCUHTE3, XEMOCHHTE3,
[UTOIUIA3Ma, SIIPO, IUIACTUIBI, MUTO3, OaKTepHUH,
pa3MHOXKeHHe, penieTka [IeHHeTTa, ceneknus, aHTOreHe3,
OuoHMKa, (heHeTUYEeCKas U TEHETHYECKasi H3MEHYMBOCTD,
MIPUPOJIHBIC PECYPCHI, AaHTPONIOTCHHBIC U3MEHEHUS, IICTIH
MUTAHUs, SKOCHUCTEMA
Ymemo: oa
V.1 cpaBHMBaTh | Pemaer renernueckue 3aaaun OnucbiBaeT 0coOei 01HOTO oa
Oouosiornyeckue OOBEKTHI, | BHIA 10 MOpdoornyeckoMy kputeputo CocTaBisieT CXeMbl
AHATM3UPOBATH, repelayn BeeCTB U SHEPTHUH 110 LeTsIM uTaHus Pemaer
OLICHUBaTh M 00OOIIATH | SKOJOTHYECKHE 3a1a4n
MIOJTy4YCHHBIC CBEJICHUS
V.2 0OBSACHATH oa
pPE3YIIBTATHI
OMOJIOTHYECKHX
IKCIIEPUMEHTOB, PEIIaTh
JJIEMEHTapHbIE
OMOJIOTHUECKHE 33741
V3 aHaJIN3UPOBATh oa
poOJIEMBI
(GYHKIIMOHUPOBAHUS
OMOJIOTUM B COBPEMEHHOM
KYJBTYpe

Kpumepuu oyenueanun.

Oyenxa Komnemenyuu npouzgooumcs no uumezpaivhoi oyerwke OIIOP. Kaoxcowviti OIIOP
oyenugaemes 1 unu 0, cymma smux oyeHoK O0aem OYEeHKY KOMHEMEeHYUU: «0ay» UIU «Hemy.
Yposenv oyenxu xomnemenyuii npouzsoOUmMcs CyMMUpOBanuem KoIuiecmsa omeemos «0a»
NPOYEHMHOM COOMHOUWEHUU OM 00Uje20 KOIU4ecmea omeemos.



s nepesoda 6annos 6 oYeHKy NPUMeHsemcs YHUBEPCANIbHASL WKALA OYEeHKU 00PA308amMeNbHbIX
O0CUNCEHULL

Tabnuya 4
YHuBepcajabHas MIKAJIA OLEHKH 00pa30BaTeJbHBIX 10CTHKEHUIt
OueHka ypoBHsI OATOTOBKH
IMpouent
Pe3YJILTATHBHOCTH OlleHKA KOMIIeTeHIIU OlleHKA YPOBHS
o0yyaromuxcst OCBOEHHS TUCIHUILIUH;
90 + 100 BBICOKU I OMAUYHO
70 + 89 MPOJIBUHYTHIHN Xopouio
50 + 69 MOPOTOBBI Y0081emeopumenbHo
menee 50 HE OCBOCHBI HEYO0B81emEopPUMeNbHO




2.2 Marpuua oueHoOK 00pa30BaTeIbHbIX JOCTHKEHUI 00ydaromuxcst
2.2.1. OueHkKa 10CTUKEHUI o0ydyaromuxcs mo pesyiabratam auddepeHunpoBaHHoro 3auera yueOHoi nucuumiuabl OYIIL 08 buosiorus

Ipynna 10-9-24

@.1.0. Komnemenyuu OK 4, OK 5 o
o0yyaromuxcs Oyenxa
Ymenus u max6ann | geinoi- Komnemenyuy ***
" Vi V2 V3 31 32 33 34 35 36 HeHUs
SHAHUA
Benuuuna
bannos ** 50 100 % Xopouio

« Y HUBEPCAJIbHOM IIKAJION OLICHKH:

90 — 100 % BBICOKUI OTIIMYHO
70 -89 % MIPOJIBUHYTHII XOpOIIO
50-69 % MIOPOTOBBIN YIIOBJIETBOPUTEIBHO

meree 50 %

HEC OCBOCHBI

HCYAOBJIICTBOPUTCIIBHO




3. THUITIOBBIE KOHTPOJIBHBIE 3AJTAHUSA (BOITPOCHI) JJISI TIPOMEXYTOYHOM
ATTECTAIIMA

1.1.TunoBble 3a7anusl AJI5 TEKyIero (pyoe:xHoro) KOHTPOJIs

Tecmoevtit kKonmpoas (npumep)
3anstue 1.2 CTpyKTYpPHO- (PYHKIIHOHAJIbHAS OPraHU3aLMsA KJIETOK

TexcT 3axauud:

1.Ctpoenue u 3Hauenne ATD?

2.DHepreTryecKuii 0OMeH (KaTaboIu3M, AUCCUMIIIALNS ) 7

3.Tpu sTana 3HepreTH4eckoro 0OMeHa y adpoOHBIX OPraHU3MOB (KUBYIIUX B KUCIOPOAHOM cpeze)?
Bpems BpinosiHenus 3axanusi: 10 MUHYT

Kpurepun onenkmu:

® OICHKA «OTJIMYHOY» BBICTABIISICTCS CTYACHTY, €CJIM OTBET TOJHBIN, Pa3BEPHYTHINA U
BEPHBIN
®  OICHKA «XOPOIIIOY», €CIIA OTBET IOJIHBIH, HO JIOMYIICHB HE3HAYUTEIbHBIC HETOYHOCTH;
® OIEHKA «YJOBIETBOPUTEIHHO», €CIIM OTBET HETONHBIH, ¢ 1-2 omubkamu
®  OIEHKAa «HEYIOBIETBOPUTEIBHOY, €CIIM OTBET HE COOTBETCTBYET COIEPIKAHUIO BOIIPOCA,
C IOMyLIEHUEM IPyOBIX OLIHOOK.
TecTupoBanme

Bpems BbInoiHeHHs 321aHUA : 4SMUHYT
Bapuanr 1

BriOepuTe npaBUIIBHBIN OTBET HA TIPEIIOKEHHYIO0 HH(POPMAIIHIO.

3anummuTe HOMep U OYKBY OTBETA.

1.Kakasi ¢popmyiMpoBKa COOTBETCTBYET MOJI0KEHUIO KJIETOYHOH Teopuu?
a) KJIETKH paCTeHUI UMEIOT 000JIOUKY, COCTOSIIYIO U3 KJIE€TUYATKH;

0) KJIETKH BCEX OPraHU3MOB CXO/HBI II0 CTPOEHUIO, XUMUYECKOMY COCTaBY U JKU3HEEATEIbHOCTH;
B) KJIETKU MPOKAPUOT U 3YKAPUOT CXOAHBI 10 CTPOEHHUIO;

T') KJIIETKHA BCEX TKaHEH BBIMOJIHAIOT CXOHbIC (DYHKIUH;

2. ComaTnyecKue KJIEeTKH B OTJIHYHE OT MOJIOBBIX, COACPIKAT:

a) IBOMHOI HAOOP XPOMOCOM;

0) HEMOCTOSHHBIM HAOOP XPOMOCOM;

B) IIUTOILIA3MYy;

T) MJIa3MaTUYECKYI0 MEMOpaHy;

3. KiieTku npokapmoT, B OTJIMYHE OT KJIETOK 3YKAPHOT,

a) He MMEIOT TUIa3MaTHIECKOW MeMOpaHbI;



0) HEe UMEIOT 0(DOPMIICHHOTO SIPa;

B) COCTOSIT U3 00JIe€ MPOCTHIX OPTaHUIECKUX BEUIECTB;

T') CoJiepXKaT UTOILIA3MY;
4. Ki1leTKH pacTeHuid, B OTJIM4YHeE OT KJIETOK KUBOTHBIX, COJEPHKAT:
a) spa; B) XJIOPOILIACTHI;

0) MUTOXOH/IpUY; I') SHAOIUIaA3MaTHYECKYIO CETh;

5. ®@epMeHTHI, yYacTBYIOLIME B poiecce (pOTOCMHTE3a, BCTPOEHbI B MEMOPaHbI:
a) MUTOXOH/IPHIA; B) JIM30COM,;

0) sHAOIIa3MaTHYECKOM CETH; I') IpaH XJIOPOIUIaCTOB;

6. K 1ByxMeMOpaHHBIM OPraHoOMIaM KJIETKH OTHOCST:

a) MUTOXOHAPUH U TUIACTH/IBL;

0) pruOOCOMBI M KJICTOUHBIHN IICHTD;

B) JIN30COMBI ¥ BaKyOJIH;

r) OIIC u annapar ['onpmxu;

7. JIn30cOMBI B KJ1eTKe 00pa3yloTcs B:

a) B DHJIOTIA3MaTHYECKON CETH; B) KJIETOYHOM IICHTPE;

0) MUTOXOHJIPHUSX; ') KoMmIuiekce I'onbmku

8. Opranonpl, pacnoJio;keHHbIe HA TPAHYJISPHON YHAOIIA3MATHYECKOM CeTH M YYaCTBYKOLINE B
omocuHTE3€E 0eJIKa, 3TO —

a) JIN30COMBI; B) pUOOCOMBI;

0) MUTOXOH/IpUY; I') XJIOPOIUIACTHI;

9. IHI0IIA3MATHYECKYIO CeTh MOKHO Y3HATH B KJIeTKe M0:

a) MHOXXECTBY MOJIOCTEH C My3bIpbKaMHU Ha KOHIIAX;

0) MHOXKECTBY pacIoOJIOKEHHBIX B HEH IrpaH;

B) CHCTEME CBS3aHHBIX MKy CO00I pa3BeTBIEHHBIX KaHAIBIICB;

I') MHOTOYHCIICHHBIM KPUCTaM Ha BHyTpEHHEH MeMOpaHe;

10. Ux ogHOI1 MOJIEKYJIbI HYKJIEHHOBOM KHCJIOThI B COeJMHEHUH C OeJIKAMM COCTOUT:
a) MUTOXOH/IPHS, B) XpOMOCOMa;

0) XJ0poIIacCT; T') HJIOITA3MaTUYECKAsl CETh;

11. Opranounas! — 3T10:



a) OCTOsIHHBIE ()YHKIIMOHAJIBHBIC YaCTH KIIETKH;
0) BpeMeHHbIE 00pa30BaHUs KIIETKH;
B) BBIPOCTHI KJIETKHU;
') 00pazoBaHusl, COCTOSIINE U3 MHOKECTBA KJIETOK;
12. Ili1a3zmaTuyeckass MeMOpaHa COCTOUT U3:
a) IBOMHOTO CJI0s1 OCJIKOB U CIIOS JIMIHIOB;
0) IBOMHOTO CJIOS JIUIIU/IOB U CJIOSI YTIEBOIOB;
B) JIBOMHOTO CJ10sI O€JIKOB U YTIIEBOJIOB;
T') IBOWHOTO CJIOS JIUIIHJIOB U MOJIEKYJ O€JIKOB;
13. K npokaproTraM OTHOCATCSH:
a) OaKTepUH U BUPYCHI;
0) OakTepuH U OJHOKJIETOYHBIC BOJOPOCIIH;
B) IIPOCTEHIIINE )KUBOTHBIE U OAKTEpUU;
') aBTOTPO(HBIE U TeTepOTPOdHBIE OAKTEPHH;
14. Kakue ¢pyHKIMM BBINOJHAIOT YIJIeBOAbI?
a) CTPYKTYPHYIO B) KaTAJIUTUYECKYIO
0) SHEPreTHIECKYIO T') MHOTHE SIBIISIFOTCS TOPMOHAMU
15. Kakumu cBoiicTBaMHu 00/1a1a10T MOJIHCAXAPUABI?
a) XOpOILI0 paCTBOPUMBI B BOJIE, CIa/IKHE Ha BKYC
0) MJI0X0 PaCTBOPUMBI B BOJIE, CJIAJIKHE HA BKYC
B) TEPSAIOT CIAJIKUI BKYC U CHOCOOHOCTH pacTBOPATHCA B BOJIE
16. Kakue cBsi3u cTa0MIM3MPYIOT BTOPHUYHYIO CTPYKTYPY 0e1Kk0B?
a) KOBaJICHTHBIC B) HOHHBIC
0) BOAOpOHBIE I') TaKH€ CBA3U OTCYTCTBYIOT
17. KakoBbl ¢pynknnu JHK B kiaerke?
a) OJMH U3 OCHOBHBIX HCTOYHUKOB YHEPTUU
0) MpUHUMAET HEMOCPEACTBEHHOE YUacTHE B CHHTE3€ OCIIKOB
B) o0ecrieurnBaeT CUHTE3 YIJIEBOJOB U JIHUIHJIOB B KJIETKE
') y4acTBYET B XpaHEHHH U Iepeaue HacaeICTBEHHON HH(popMaIiu

18. MoHOMepaMu HYKJIEHHOBBIX KHCJIOT SIBJISIKOTCH:



a) a30THCTHIC OCHOBAHUS B) HYKJICOTH]T
0) pubo3a mwin e3okcuprdo3a T') TJII0KO03a
19. HanboJs1ee SJHEProéMKHUMMU SIBJISIIOTCS
a) JKHPBI B) OCNKHU
0) HyKJIEMHOBBIE KUCIIOTBI ) BoAa
20. K mosiumepaM OTHOCATCSH:
a) Kpaxmai, O0eJI0K, IeJUTI0I03a
0) 0eJOK, TJIMKOTEH, JKUP
B) LIEJUTIOJI033, caxapo3a, KpaxMa
T') TJIFOK03a, OeJIOK, XKHUP
BAPUAHT 2
BriOepuTe npaBUIIbHBIN OTBET HA MPEUIOKEHHYIO HHPOPMAIIHUIO.
3anummre HoMep U OyKBY OTBETA.
1.K/1eTKH KHBOTHBIX OTHOCSIT K IPYIIIe 3YKAPHOTHBIX, TAK KAK OHH UMEIOT:
a) XJIOPOIIACThI
0) TuTa3MaTHYECKyI0 MEMOpaHy
B) 000JIOUKY
T) PO, OTACIEHHOE OT IIUTOILIa3Mbl 000JI0YKON

2. Ctpoenne u pyHKIMHU II1a3MATHYECKO MeMOpaHbI 00yC/10BJIeHbI BXOASIIIMMH B €€ COCTaB
MOJIEKYJIAMM:

a) TIMKOreHa M Kpaxmasa B) OCJIKOB U JIMIHJIOB
0) IHK u AT® I') KJIETYaTKH U TJIFOKO3BbI

3. BHyTpeHHSsS MOJYKHAKAA cpela KIeTKU, IPOHU3aHHAS MeJIbYAHIIUMU HUTSAMHU H
TPYOOUYKaMH, B KOTOPO# PacioJio:KeHbl OPraHOUAbI U AP0, - 3TO

a) JIN30COMBI B) anmapart [ oybmku

0) nuToIIazmMa T') HJIOTTA3MaTHYECKasl CETh
4. I''TaBHBIM CTPYKTYPHBIM KOMIIOHEHTOM SIIPA SIBJISIIOTCSI:
a) XpOMOCOMBI B) MUTOXOHJPUU

0) pubocoMbl T') XJIOPOILIACTBI

5. OcHoBHAs1 PYHKIMSI MUTOXOHAPHi-

a) peayrummkanus JJHK B) cuHTe3 ATD



0) OuocuuTe3 Oenka I') CHHTE3 yTJIE€BOOB

6. Xs1oponsiacTsl B pacTUTEJbHOM KJIeTKe BHINOJIHAIT (PYHKIMIO:

a) XpaHEeHMs U Mepelaul HacleICTBeHHONH HH(OPMAIIUU TOUYEPHUM KIIETKaM;

0) TpaHCIIOpPTa OPraHMYECKUX U HEOPraHUYECKHX BEILECTB B KIICTKE;

B) OKHCJICHUS] OPraHMYECKUX BEIIECTB /10 HEOPTraHUYECKUX C OCBOOOXKIEHUEM YHEPTHH;

') 00pa30BaHusl OPraHMYECKUX BEILIECTB U3 HEOPraHUUECKUX C UCIIOJIb30BAaHUEM SHEPTUU CBETA;
7. Kaky1o (yHKIMIO BBINOJIHSIET B KJIeTKe KJIeTOYHBbIH LeHTp?

a) IPUHUMAET y4yacTHE B KIIETOYHOM JIEJICHUN

0) ABJIsIETCS XpaHUTENEM HacleACTBEHHON HH(POpMauu

B) OTBEYAET 3a OMocHHTE3 Oenka

T') SBJSIETCS LICHTPOM MAaTPHYHOTO cHHTEe3a pudocomuoit PHK

8. Opranoua, OTTpaHUYEHHBIH OT HUTOIJIA3MBI OJJHOI MeMOPAaHOM, COiePKAIMIA MHOKECTBO
(epMeHTOB, KOTOPBIE PACIIEIJISIIOT CJI0OKHbIE OPraHUuYecKHe BellecTBAa 10 MPOCTbIX, MOHOMEPOB,-

a) MUTOXOHPUH B) JTM30COMBI

0) pubocoMbl r) anmapart ['oabmKu
9. Kakue npouecchbl NpoucxoasaT B pudocomax?

a) OKHUCJICHHUE YTJIEBOJIOB

0) cuHTE3 MOJIEKyJ OenKa

B) CHHTE3 JIMIIMJIOB U YTJIEBOJIOB

I') OKUCIICHHE HYKJICMHOBBIX KUCIIOT

10. Ha MemOpaHax KaKHX OPraHOMI0B KJIETKH pacnojaraircs pudéocomsi?

a) SHJOIJIA3MaTUYECKON CEeTH B) JIN30COM

0) XJIOpOTLIacTOB ) KomIuiekca ['oabmku

11. Opranouanbl KJIeTKH, UMeEIONIUE IBe MeEMOPaHbL,- 3TO:
a) IM30COMbI 1 MUTOXOHAPUU

0) MUTOXOHJIPUU H PUOOCOMBI

B) TUIACTUBI 1 MUTOXOHAPUU

') pubOCOMBI M BaKyOJIH

12. Ha memOpaHax riiaikou 3H10IJI1a3MATHYECKOI CeTH, B OTJIMYME OT IIePOX0BATOl, He

MNPOUCXOJIUT CHHTE3A:

a) yIiieBO/IOB B) JIMIIUIOB



0) GenkoB I') HyKJIEUHOBBIX KHCIIOT
13. XpoMocoMbI IpeACTABISAIOT COOON:
a) Heckoibko mosekyn JIHK, coennnéHHBIX BMecTe
6) monekynny JIHK B coenquHeHun ¢ aunuaaMu
B) HeckoJibko reHoB JIHK
r) monekyny JIHK B coenunennu ¢ 6enkamu
14.*Kakue ¢pyHKUMYU BHINOJHAIOT JUIHAbI?
a) CTPYKTYPHYIO B) TETLIOM30JIUPYIOLIYIO
0) SHEPreTUYECKYIO ') HESKOTOPBIC SIBISAIOTCS TOPMOHAMU
15. B kakux KjeTKkax cofepKuTcs 00Jblie yrieBoaoB?
a) B PaCTUTEIIbHBIX 0) B )KMBOTHBIX
B) OJJMHAKOBOE KOJIMYECTBO B T€X M JIPYTHX KIETKAX
16. Kak nykiaeoruast JIHK coennHeHsl B 0HY Henb?
a) uepe3 octaTok GochopHOI KUCITOTHI OJTHOTO HYKIICOTH 1A ¥ 3-aTOM JE30KCUPHUOO03BI APYTroTro
0) yepe3 ocTaTok (HochOpPHOIT KUCIOTHI OJTHOTO HYKJICOTH/IA i a30THOE OCHOBAHUE JAPYTrOTO
B) uepe3 ocTaTKu GochOpHON KUCIOTHI COCETHUX HYKICOTHIOB
T) 4yepe3 1e30KCUPUO03bI COCEAHUX HYKIICOTHIOB
17. N3 aMHHOKHMCJIOTHBIX OCTATKOB MOCTPOEHbI MOJIEKYJIbI:
a) YIJIeBOJIOB B) JIUTIUIOB
0) 6enxoB T') BOJIBI
18. Cocra JIHK u PHK otiamnuaercsi cogep:xanuem:
a) caxapa
0) a30THCTBIX OCHOBAHUM
B) caxapa M a30TUCTHIX OCHOBAaHUM
19. Jasa JHK xapakTepHbI cjieqyoniue a30TUCTble OCHOBAHUS:
a) aJlecHUuH, TyaHUH, [TUTO3HH, ypaIuiI
0) aJeHUH, HUTO3UH, TUHMUH, YDA
B) a/ICHUH, TYaHHUH, IUTO3UH, TUMUH
20. MoHOMepOM KpaxMaJia ¥ IJIMKOTeHa SIBJISIeTCs:

a) caxaposa B) prbo3a



0) riroko3a r) n1e3okcuprbdo3a

Kpurepuu ouenok:

“5” (otimuHO) — 19-20 nMpaBUIIBHBIX OTBETOB

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

“3” (ynosnerBopurenbHo) — 10-14 nmpaBUIIbHBIX OTBETOB

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

3adanun 0na KOHMPOILHOU padomol
HaunmenoBanmue paziena 4 «IKoJ0TUsD)

Tema 4.1. Dkogornyeckne GakTopbl U CPpeabl KU3HH.

TecTupoBanme
Bpems BbIno/siHeHus 3aiaHus 45 MuH
BapuanTt 1

Yacrs 1(A)
Bri0epuTe 01UH NpaBUJIbLHBII OTBET.
Al. K abuotnyeckum GpakTopam OKpY:KAKOIIEH cpeabl OTHOCAT:
A) penbed, KIMMart, TeMIeparypy, CBET, BIaKHOCTh, COJIEHOCTh BOJIBI
b) pacturenbHbIi Onaj, MUHEPAIbHBIN COCTaB MOYBBI, BIAKHOCTh
B) COJICHOCTBb BOAbI, OTMEPIINEC YaCTU BOAHBIX paCTeHI/Iﬁ 1 OCTAaHKH KHBOTHBIX, CBET
I') ra3oBblii cocTaB aTMoc(epsl, 3arpsi3HEHUE MTOYBBI, BO3[yXa U BOJbI TPOMBIIIJICHHBIMU OTXOJaMHU
A2. Tun MeXBHUIOBBIX OTHOIIEHU, IPU KOTOPOM 002 OPraHU3Ma MoJIy4aloT B3aUMHYIO N0JIb3Yy

A) XHMIIIHUYECTBO B) cum6buo3

b) konkypeHuus I') mapasutuzm

A3. [Ipou3BoauTe/ M OPraHNYeCKUX BelleCTB B IKOCUCTEME

A) nIpoayLEeHTHI B) penynentst

b) koHCYMEeHTBI I') ’KuBOTHBIC

A4. O60J10uKka 3emiin, 3aceJIEHHAS )KUBBIMHM OPraHU3MaMU, HA3bIBAETCH:
a) ruzpocdepoit 0) murochepoit B) atmMoc(epoit  T) 6mocdepoii

AS. Yuenue o 0uocgepe 0ObLJI0 CO31aHO:

a) JK.b. Jlamapkom 0) B.W. Bepraackum  B) D. 310ccom r) 2. Jlepya
A6. UTo U3 nepevyrcIeHHOro siBjsieTcsi 0MoreoueHo3om?

A) myxa 1moce J10Xas

B) manenbkuii npyn

b) xaruis pocbl

I') akBapuym ¢ BOAOPOCISIMH Ha KOCMUYECKOM Kopabie

A7. K xocHoMy BemiecTBy 0Mocgepbl OTHOCATCS:

A) HETh, KAMEHHBIH YTOJIb, YTOJIb, U3BECTHSIK

b) Boza, nousa

B) rpanut, 6azanbt

I') pacrenus, >kMBOTHBIE, OaAKTEPUHU, TPHUObI

AS8. OrpannvuBaommii GpakTop I paCPOCTPAHEHUsSI OPraHU3MOB B TYH/pe
A) HU3Kas BIAXXHOCTh B) Hu3kas remneparypa Bo3ayxa
b) 3a60109€HHOCTD TTOYBBI I') HemoCcTaTOK MUIIH

A9. [IpaBWIBHO COCTABJIEHHAS 1eTPUTHAS NMUILEBAs LeNb:

A) scTped— ap0o3a— 10K 1eBOHYEPBb—ITUCTOBONOMAT

b) nucToBoii onag— 10k aeBoiuepBb— APO31—>SICTPEO

B) sictpe6—ckBopen—nayk—00bs KOpOBKa—> TISI— JIUCThS

I') muCcThI—TI—00KbIKOPOBKa—TIAyK— CKBOPEII—SICTPEO



A10. CoBOKYIHOCTH BCeX KHBbIX Opranu3mMoB Ouocgeps! B. . BepHajackuii npeasiokuia Ha3BaTh

A) )KU3HBIO B) »xuBBIM BeliecTBOM
b) 6uomaccoit I') nmpaBuIIbHOTO OTBETA HET
Yactb 2(B)

B 3aganusx B1-B2 BoiOepuTe 3 BepHBIX 0TBeTa M3 IECTH.

B1. K anTponoreHHbIM 3K0J10rH4ecKuM (GaKTopaM OTHOCHT:
A) BHeCeHHE OpraHUYECKUX y100peHUI B TIOUBY

b) ymenblieHue B BOJOEMax C yBEIMUYEHUEM TITyOUHBI

B) Brinasenue ocankon

I') npekpaiiieHre By IKaHUYECKON eI TEIbHOCTH

J1) npopeXxuBaHuE CaKEHLIEB COCHBI

E) oOmenenue pex B pe3ynbTaTe BEIpYyOKH JIECOB

B2. B ecrecTBeHHOl IKOCHCTEME:

A) pazHooOpa3HbIii BUIOBOI COCTaB

b) oburaeT HEOOIIBIIIOE YHCIIO BHIOB

B) He3aMKHYTBII KpyrOBOPOT BEILLIECTB

I') 3aMKHYTBII KPyrOBOPOT BELLIECTB

J1) pa3BeTBIEHHBIC ICTTH TUTAHUS

E) cpenu koHCyMEHTOB ITpeo0IaatoT XUIIHUKU

B3. YcTaHoBHTE COOTBETCTBHE MEXKITY KOMIIOHCHTAMHM CPEAbI U IKOCUCTEMaMU:

KommnoHeHTHI cpeabl IKOCHCTEMBI
A) KpyroBOpoOT BELIECTB HE3AMKHYThII 1) arpouenos
b) kpyroBopoT BeliecTB 3aMKHYTHII

B) nenu nuranus KopoTkue 2) 6uoreoneHo3

I') nenu nutaHus UTMHHBIC
J1) npeobiiajanie MOHOKYJIBTYP

Yactb 3(C)
/atime pazeepuymeutii omeem.
C1. B uém npuyrHa MaccoBBIX MUTPAIUI )KUBOTHBIX
Bapuanr 2
Yactpb 1(A)
Buvibepume 00un npagunvHwlii omeem.
Al. K onoTnueckum (pakropam okpy:xkaiouieid cpebl OTHOCAT:
A) pacTUTENbHBIN Onaj, MUHEPATIBHBIN COCTAB MOYBBI, BIAKHOCTD
b) conenoctb BOJIbI, OTMEPIIIME YACTH BOAHBIX PACTCHHUI M OCTAHKH >KUBOTHBIX, CBET
B) rubenb pacTenuii v KUBOTHBIX OT WH(EKIIHIA, BHI3BAHHBIX MUKPOOPTaHU3MaAMU
I') rasoBblii coctaB armocgepbl, 3arps3HEHHE IOYBbI, BO3JyXa M BOJbl IPOMBIIIICHHBIMU
0TX0JlaMHU
A2. JKoJioru4ecKre (paKTOpbl BO3ACHCTBYIOT HA KUBbIC OPraHU3MBbI:
A) OTHOBPEMEHHO U COBMECTHO APYT C APYroM
b) onHOBpeMEHHO ¥ U30JUPOBAHHO IPYT OT Apyra
B) coBmecTHO ApyT ¢ IpyroM, HO B OIIPEIEIIEHHOM MOCIE10BaTEIbHOCTH
I') uzonupoBaHHO APYT OT ApyTa U B ONMPEAEIEHHOM MOCIe0BaTeIbHOCTH
A3. U3 nepeyncieHHbIX O0MOJOTNYECKUX SIBJEHUN rOIMYHBIM OHOPUTMAM MOTYUHSAIOTCS:
A) U3MeHeHNe CKIIOHHOCTH K KPOBOTEUCHHSIM Y ONEPUPOBAHHBIX OOJIBHBIX
b) oTkpbIBaHuE U 3aKpbIBaHUE PAKOBUH Y MOPCKUX MOJIJIIOCKOB
B) usmenenue TemnepaTypsl Tea 4eloBeKa
I') Murpanus JI0cOCeBBIX PHIO HA HEPECT B PEKH
A4. B nomyasiuMu, cOCTOSIIedl M3 NMOCTOSIHHO PAa3MHOKAKIIMXCH 0c00eil, YHCIeHHOCTh Oyaer
YBEJIMYUBATHLCA MPHU CJIeAYy0UeH BO3PACTHON CTPYKTYpe:



A) 0TMHAKOBOE COOTHOIIICHNE MIIAJIIINX, CPEAHUX U CTAPIINX BO3PACTHBIX TPYIIIT

b) Mitagimx Bo3pacTHBIX TPYII MEHBIIIE, YEM CPETHUX U CTapIINX

B) cpeaHux BO3pacTHBIX TPYIIT OOJBIIE, YeM MITAIIIHX U CTAPIIHX

') Mnaimx BO3pacTHBIX MPYIIT OOJBIIIE, YEM CPETHUX U CTapIINX
AS. TlIpumMepoM OHOTHYECKHX MEKMOMYJIAIHOHHBIX B3aUMOOTHOIIEHUI IBYX BU/0OB M0 THUILY
KOHKYPEHIHH SABJISIETCSI COBMECTHOE CyllleCTBOBAaHUE:

A) BOpPOHBI U CUHUIIbI

B) xaHaacko# u eBpOIeCcKOil HOPOK

b) 6epessl u rpuba-TpyTOBUKa

I') yenoBeka u 4YeIO0BEUECKOM acKapu bl
A6. [TpuMepoM OHOTHYECKHX MEKMOMYJIAIHOHHBIX B3AaUMOOTHONIEHUI IBYX BU/0B M0 THUILY
MYTYaJIu3Ma fIBJISeTCSl COBMECTHOE CyllleCTBOBaHUE:

A) aKTUHUY U paKa-oTIIeITbHAKA

B) KopoBEbI 1 uepBsi-cocalbIIUKa

b) KryTHKOBBIX POCTEUIINX U TEPMUTOB

I') KOBITHBIX MJIEKOITUTAIOIINX (B CABaHHAX )
A7. Yto 13 nepevncJeHHOro sBJsIeTCS IKOCUCTEMOM, HO He ABJIseTCs] 0MOreoneHo3oM?

A) HIMPOKOJTMCTBEHHBIH JieC

b) neHp B IMPOKOJIUCTBEHHOM JIECY

B) nonsiHa B IMPOKOTUCTBEHHOM JIeCy

I') myr psaoM ¢ MHUPOKOIUCTBEHHBIM JIECOM
AS8. IlepBHYHBIM KOHCYMEHTOM B HEKOTOPOI IKOCHCTEMe SIBJISETCH:

A) cokon b) nucuna B) onenn ) yx
A9. [IpaBWJIbHO cOCTaBJIeHHAS MACTOMIIHAS MUIIEBAsI LeNb:

A) MHCTEI—TII—00KbIKOPOBKa—TIayK— CKBOPEI—SICTPEO

b) sictpe6—ckBOpen—nayk—00Kbsi KOPOBKa— TJIS— JIUCThS

B) nucroBoii onag— 10xaeBoiuepBb— ApO31—>SICTPEO

I') sictpe6— apo3a1— 10K AeBOHYEPBb—IUCTOBOMOMA]
A10. IIpaBuIbHO cocTaBJIeHHAsi BTOPUYHAS IKOJIOTHYeCKasl CYKIeCCHS:

A) noxapuile—IUIIaiHUKA U BOJOPOCIU—TPaBbl U KyCTApHUKU—€TTbHUK—>0EpE3HIK
—yOpaBa

b) ckanpl—numaiiHUKN U BOAOPOCIU—MXHU U TAOPOTHUKU—TPABbI U KYCTAPHUKH—
Oepe3HIK— CMEIIaHHBINIIeC— eITbHUK

B) BeIpyOKa—TpaBbl U KyCTapHUKU—OEpE3HIK— CMEIIaHHbINIeC— eTTbHUK

I') mycTromb—MXH1 ¥ MAMOPOTHUKA—TPABBI U KyCTAPHUKH— CMEIIaHHBIATIEC—0epe3HIK
— ayOpaBa
Yactb 2(B)

B 3a0anuax B1-B2 evioepume 3 eeprblx omeema u3 npuee0eHHulXx.
B1. MecToM /151 NEPBHYHOM CYKIIECCHU MOTYT CJIYKUTh:

A) necHas BeIpyOKa

b) oOHax&nHas ropHast mopojia

B) necuanbie 1roHbI

I') 3a0po1ieHHbIE CeIbCKOX03IHCTBEHHBIE YTOTUS

J1) BBITOpEBILINE YYACTKU

E) OpiBIICE TOKE JIETHHIKA
B2. KoncymeHTOM Jieca SIBJIsSIeTCS BOJIK:

A) moTpebseT CONHEYHYIO SHEPTUIO

b) perynupyeT 4uCICHHOCTh MBIIICBUIHBIX TPHI3YHOB

B) BeIMONHSET poiib peaylieHTa

I') moemaeT pacTUTEIILHOSAHBIX KUBOTHBIX

J1) ABNsIeTCS XUITHUKOM
B3. YkaxkuTe COOTBETCTBHE MEKAY MapaMH KUBOTHBIX M THIIOM HX B3aMMOOTHOIIEHHUIi:

Llapwvl scusommbix Tunwi 83aumoomuouieHull
A) ocTpulia — 4eJI0BEK 1) XMILIHUK — JKepTBa
b) Bonk — 3as11 2) mapasuT — X035IuH

B) coBa — mbIb



I') runpa — napuus
J1) 6b14nii LeTIeHb — KOMBITHOE KHUBOTHOE
Yactsp 3(C)

JHaume pazeepuymoiit omeem.

C1. B 1859 rony na omHol u3 ¢epm ABcTpanuu BeITycTHIM 12 map kpoiukos. Yepes 40 et
YHUCIEHHOCTb UX JJOCTHUIJIA HECKOJIBKUX COT MUJIIMOHOB 0cobei. Kposnku cranu GeactBueM ABCTpauH.
YeM MOXKHO OOBSICHUTH MAaCCOBOE pa3MHOXKEHHE KpoJauKoB? Kak CHU3WIN UX YUCIEHHOCTbH?

Kpurepun ouneHok:

“5” (otamuHO) — 21-25 npaBUIIbHBIX OTBETOB

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

“3” (ynoyerBopuTenbHO) — 13-15 npaBUIIbHBIX OTBETOB

“2” (HeyIOBJIETBOPUTEIBHO) — 12 M MEHEe PaBUIILHBIX OTBETOB

HpaKmuqecmm 3aHamue

Ilpakmuueckaa 3anamue Nel
«"Bupycnwvie u 6axkmepuanvnule 3a001e6anusn. Qdujue nPUHYUNBL UCNOTb30EAHUS 1IEKAPCHBEHHBIX
eeutecme. OcobeHHocmu npumMeHeHus AaHmuOUoOmuKos".
Teopemuueckas uacmo

Ha npotsxkenun Ku3HU BCe MBI HEOJHOKPATHO CTAJIKUBAEMCS C PA3IMYHBIMU 3a00JIEBAHUSIMU.
Jlist Toro, 4To0bl UX 3PPEKTUBHO JIEYUTh, HEOOXOIUMO pa3o0paThCs B TOM, Kakas MH(EKIHS cTaja
MPUYUHON: BUpPYyCHas wuiu OaktepuanbHas. C TOYHOCTBIO 3TO OMPEAEIUTh CIHOCOOEH TOJIBKO Bpad,
OCHOBBIBASICh HA aHANIM3aX M KIMHUYECKUX HUCCieloBaHMUAX. M Bce ke CylecTBYIOT ONpe/eseHHbIE
NpPU3HAKA W OTJIMYUS BHUPYCHOH OT OaKTepHallbHON WHQPEKIHUH, MO KOTOPHIM MOXKHO CHCNIaTh
MIpe/IBApUTENIbHBIN BBIBOJ O Xxapakrtepe 3aboneBanus. OJHAKO CaMOAMATHOCTUKA HE 3aMEHUT
KOHCYJIbTAIMIO U MCCIIEI0BaHUs y Bpada-lpodeccroHaa.

Bupyc — 3710 HekseTouHas (opma KU3HH, KOTOpas pacHpocTpaHseT MH(EKIMI0 Ha KIETKU
KUBBIX OPraHU3MOB, BKIItoUasi Oakrepuu. TepMUH BO3HUK OT JJATHHCKOTO CJIOBA Virus, 0003HAYaIOMIETO
«a». TIpoucxoxkieHue BUPYCOB SBISETCS OJHOM M3 HEPACKPBITHIX TailH Ouonoruu. Yucino moapodHo
M3YYEHHBIX BUPYCOB JOXOAMT JO TMSATH THICAY, OJHAKO CUYHTACTCS, YTO HMX PEATbHOE KOJIHUYECTBO
npeBbilIaeT MUUTHOH. Bupyc npencrasisier u3z ceds monexkyny JJHK nnu PHK 3amumiennyto 6enkoBoit
000JIOUKOW — KallCHJIOM, B HEKOTOPBIX CIy4asX — JHMHIHOW o0osioukoir. HecmoTps Ha Hammuue
F€HETUYECKOTO Marepuasna, BHE JKMBOM KJIETKM BHUPYChl pa3MHOXaTbCd He MoryT. HMx pasmep
COCTABJISIET MEHBIIIE OJHOW COTOM 4YacTH CpeAHEW OaKTepHH, MOITOMY HMX TaK CIOXKHO HCCIICAOBATh.
Hayka, koTtopas 3aHMMaeTcsi U3y4€eHUEM BUPYCOB, HAa3bIBAETCSI BUPYCOJIOTHEH.

Camas pacrpocTpaHCHHas Kiaccu(HKaIMs BHUIOB BUpYCa 3aBUCUT OT THIIA TEHETUYECKOTO
Marepuana, To ectb BbyaessitoT Bupycbl JHK-comepxkamme m PHK-copepxkamme. bonbiias yacTth
BHUPYCOB OTHOCHUTCS KO BTOpoMy Kjaccy. CylIeCTBYIOT U BUPYChI-UCKIIIOUEHHUS, COJeprKalire o0a Tuma
HYKJIEMHOBOM KHUCIOTHL. J[pyroil crmoco0 kiaccudukanuu, kotopeiii B 1971 romy mpemnoxun JsBun
Bbantumop, paccMarpuBaeT Takke KOJIMYECTBO IIEMOYEK HYKJIEMHOBOW KHUCJIOTHI (OJHA WM JBE) U
crocob ee BoCTpou3BeIeHHS (CUHTE3 B Ape, HA pudOCcoMax WM B LIUTOIIA3ME).

[lepenoc BUPYCOB MOXET OCYIIECTBISATHCS PA3IMYHBIMU TYTSIMH: OT OJHOTO OpraHu3Ma
JIPYroMy TIpU HEMOCPEJACTBEHHOM KOHTAKTE, MPH KOHTAKTE C €CTECTBEHHBIMH BBIJCICHUSMU WU
BO3/1yIIHO-KaNelbHbIM IyTeM. HekoTopble BUPYChl MOTYT ITOPA3UTh HIMPOKHUI KPYT )KUBBIX OPraHU3MOB,
JIpyTrue — TOJIBKO OTpeeICHHBIN BU. BUpyChHl YenoBeka mepeHoCsT OrPOMHOE MHOXKECTBO MH(DEKITUH,
HA4YMHAs OT JOBOJIBHO 0€300MIHOM MPOCTYABI U 3aKaHYMBAsi TAKUMH 3a00JIEBaHUSIMU, KaKk OCIICHCTBO U
ClmAa.

Bonbioit Bkiaa B ©3ydeHUEe BUPYCOB BHEC OTEUECTBEHHBIN MuUKpoouosor Jmutpuit Mocudosuy
WpanoBckuii. B 1892 romy oH OoOHapyXwJ, 4TO WUMEHHO HEKJIETOuYHas (opMa J>KU3HU SIBIISICTCS
MIPUYMHON MO3anyHOM 00Je3Hr Tabaka, U CTall HIEPBOOTKPHIBATEIIEM BUPYCOB.

Bupycor - muxpockonuueckue napazumsi, Komopvle He UMEIOM C80ell KIemKu, HO CNOCOOHbI
8CMpausamvpcsi 8 KIemKu XO3AUHA — PACMeHUs, JHCUBOMHO20, Helogeka U oadce OAaKmepuu.
Pasmnoscamoca eupycel cnocobnvl monvko enympu kiemku xosauta. Ilonadas myoa, onu Hauunarom
AKMUBHO BOCHPOU3BOOUMBCS, UCNONB3YS 8 Kauecmee CMpoUumeibH020 Mamepuania Kiemky «OOHOpay.
Bupyc moorcno pazensioemv monvko 6 ouenv MowHbll Mukpockon. K eupychviM uHeKkyuoHHbim



sabonesanuam omuocamcs OPBU, OP3, I'PUIIII, xpacuyxa, xope, ¢hapuneum u m.0. Omauuue
BUPYCHOUL UHGDeKyuu om OAKmMepuaIbHoOU UH020a MpYyOHO HAUMU, NOCKOIbKY CUMNMOMbL 3a001e6aHUl,
BLI3BAHHBIX UMU, OBIBAIOM OYEHb CXONCU.

Bakrepunm — 3TO OJHOKJIETOYHBbIE OpraHu3mbl. OHUM HMEIOT (QOpMy MaNIOYeK, MIAPUKOB,
cupaineii. Hekoropeie BHIBI 00pa3ylOT CKOIUICHUS TIO HECKOJIBKY ThICSY KJIeToK. JlnuHa
nanoykoBuAHbIX Oaktepuii cocraBnser 0,002—0,003 mm. [ToaToMy naxe mpu MOMOIIM MHUKPOCKOIIA
OTJIeTIbHbIC OaKTepUH yBUAETh OY€Hb TPyAHO. OJHAKO UX JIETKO 3aMETUTh HEBOOPYKECHHBIM TJIa30M,
KOTJIa OHU Pa3BUBAIOTCA B OOJBIIOM KOJIMYECTBE UM 00pa3yroT KoJoHUU. B maboparopusix KOJIOHUU
OakTepuil BBRIPANIMBAIOT HA CHEIHAIBHBIX CPellax, COACPKAIMUX HEOOXOAMMbIE TUTATEIHLHBIC BEIIECTRA.
B ornuune oT BUPYCOB, OHM CIOCOOHBI Pa3MHOXAThCSl HA PA3TUYHBIX UCKYCCTBEHHBIX MUTATEIbHBIX
cpelax, 4TO WrpaeT 3HAYMMYKO pOJIb MPHU IMOCTAaHOBKEe nuarHosa. s OakTepuanbHOW HHQPEKIIUU
XapaKkTepHbl TaK HA3bIBaEMble «BOPOTa» — IyTh, YEPE3 KOTOPHIA OHA MomMajgaeT B opranusMm. Kak u B
cllydae C BHPYCaMH, 37IeCh TakKe TIPUCYTCTBYET MHOXXECTBO CIIOCOOOB TMepenaauyud HH(EKIUH:
KOHTAaKTHBIH, aTMMEHTApHBIN (Yepe3 poT) WM BO3AYIIHO-KANeNlbHbIH, (ekanbHo-opanbHblil. bakTepun
MOTYT TIOIAJaTh B OPTaHU3M Yepe3 CIIM3UCThIE 000JIOUKH, C YKYCOM HACEKOMBIX WJIH KUBOTHBIX. [Toman
B OpPraHu3M YeJlOBeKa, OHU HAYMHAIOT aKTHUBHO PA3MHOXKAThbCS, YTO U OylIeT CYUTAThCS HAYalIoOM
OakTepuanbHOl MHpekuu. KiIMHnYecKkue mposSBICHUS 3TOrO HEAyra pa3BUBAIOTCS B 3aBUCUMOCTH OT
JIOKaJIU3alMi MUKPOOPTaHU3Ma.

AHTHOMOTHKM — 3TO JICKAPCTBEHHBIC IMPETapaThl, 00JaAaroIne OUOIOTHIECKOW aKTHBHOCTHIO
[0 OTHOIICHUIO K OMPEETICHHBIM TpyNiaM MUKPOOpraHu3MoB. OCHOBHBIE CBOMCTBA aHTUOMOTHUKOB -
9TO BBICOKAass OWOJOTMYECKas AKTHBHOCTh IO OTHOIICHHUIO K UYBCTBHUTEIbHBIM OpraHuU3MaMm |
n30UpaTenbHOCTh JCHCTBHS, TO €CTh AOJDKEH padoTaTh MPHUHIIMII «BOJIICOHOMN Mynn»: YOUTH KUBOE B

KHUBOM, HE Bpens KUBOMY.
[To mexaHu3My CBOEro AEWUCTBHUS aHTHOAKTEpHaJbHBIC IpENaparhbl JENATCS Ha JBe OOJbLINE
IPYIIIBL: AHTUOMOTHKHU OaKTEePHUIIUTHOTO JEUCTBHUS u AHTUOUOTHKH, obnaaromue

OaKTeprOCTaTUYeCKUM JelicTBueM. bakrtepuuuaHble yOMBaIOT MHUKpoO, a OaKkTepuocTaTHYEeCKHe
HapylIaloT LUK €ro pa3BUTHUs, MPENSATCTBYs JAajbHEHIIeMy pa3MHOXKeHUI0 Mukpoda. [loaTtomy Tak
BaXHO IIPABUIIBHO NOAOMPATh aHTUOAKTEPUATIbHYIO TEPAIIUIO B 3aBUCUMOCTH OT KOHKPETHOM CUTYyalluu
u cenaTh 3TO MOJKET TOJIBKO Bpau.

beiTyer MHEHME, YTO AHTUOMOTMKM MOTYT OBICTPO BBUICUMTH JIIOOYIO HpOCTyHy, Jr000€
pecnupaTopHoe 3a00JIeBaHHE, HO 3TO B KOPHE HEBEPHO. AHTUOMOTUKM BOOOIIE HE JeyaT BUPYCHBIE
3a00JeBaHUs U HE YCTPAHSIOT CUMITOMBI MpocTyabl. OHU pabOTaIOT TOJIBKO MPOTUB OaKTEpUAIbHBIX
UHOEKIUA. A TpUpoay UHPEKIMH MOXKET OMPEACTUTh TOJIBKO Bpad, MOCKOJIBKY YacTO HAadalo TEUYCHUS
BUPYCHOM M OaKTepualIbHOW MHPEKIIMU OXOXKH.

2.Ilpaxmuueckas wacmo

CamocmosmenvbHo u3yyums ¢ NOMOWbIO UHMEPHEM-pecypcos ungopmayuio npo 3 niodvle supychbie
ungexyuu u 3 n0bvie bakmepuanvhvie ungexkyuu. Ha ocnosanuu smozo mamepuana 3anoIHUMb
maonuyy.

Hasanne [Tyt Cumnromsl Mertonp! neuenus | IIpodunaxTuka
3a0oseBaHus neperadyu

Ecnu 3abonesanue
BUPYCHOE NnuUeM
nPOMUBOBUDY CHASL
mepanust

Ecau 3abonesanue
baxkmepuanbHoe —
Jeyenue

AHMUUOUOMUKAMU




BriBoa: caenaiite 3akiitoueHUe O pa3InYUsIX BUPYCHBIX U OaKTepUaTbHBIX HH(EKITHIA.

IpakTyeckoe 3anaTue Ne S

Tema: Pemenue 3agau Ha omnpeaejeHHe THIIAa MYTallMd MNpPH Nepeaaye
HACJIeICTBEHHbIX MPU3HAKOB, COCTABJIeHHE TeHOTUMHYECKHX CXeM CKpellBaHUsA

Ienn 3ansaTus:
Oﬁpa3OBaTeanaﬂ: PasBuBaTh 3HaHUA O 3daKOHOMCPHOCTAX HACJICAOBAHUS ITPU3HAKOB,

INOATBCPAUTDH CTAaTUCTUYCCKUN XapaKTCP ABJICHHUA PpACHICIIIICHUS ITPU3HAKOB, BO3MOXXHOCTDb
MaTEMaTUYICCKOT' O pacucTa BApUAHTOB 110 'CHOTUITY U (beHOTI/IHy;

[Toka3aTh HEOOXOAMMOCTh TEHETHUECKUX 3HAHHM ISl POTHO3HPOBAHUS TIOSBIICHUS
HACJIEICTBEHHBIX 00JIE3HEN y UETIOBEKA U UX PaHHEW JUArHOCTUKH,

3aerHI/ITB IIPpOYHOCTb 3HAHWH T€HETUYECKNUX 3aKOHOB U IIpaBuJl, TCPMUHOB U HOHHTHﬁ, nux
YCJIOBHOC 0003HaYEeHHE.

Pa3BuBawomas: pa3BuTre yMeHus (GPUKCUPOBATH PE3YJIbTATHI MPOJICIIAHHON paOOTHI,
BBIJIEJISITh TJIaBHOE

BocnurarenbHasi: QopMUpPOBAaHUE OCO3HAHUS PAKTUUECKOTO 3HAYEHUS
npruoOpeTaeMbIX YMEHUM ISl JaibHeIen mpodeccuoHanbHON

NEATEIbHOCTH

®opma opranm3anuu padoTbl: MUKPOTPYIIHI 10 2 YeToBeKa (MHAUBHUIYAJIBHO)
O0opyaoBaHMe: THCTPYKTUBHAS KapTOUKa, y4eOHHUK

Teopernyeckasi 4acThb
I'en — »T0 yuactok mostekynsl JJHK, conmepskanuii nHGopManuto o epBUYIHOMN CTPYKTYpE OJTHOTO Oellka.
AJu1eJIbHBIE TeHbI — 3TO [1apa T€HOB, ONPEACIAIONINX aJbTEPHATUBHBIE IPU3HAKUA OpraHU3Ma.
AJNbTepHATUBHBbIE MPU3HAKH — 3TO B3aUMOUCKIIIOYAIOIINE, KOHTPACTHBIE IPU3HAKH.
I'omo3urora — KjeTKa UM OPraHu3M, COJEpIKaIINe OIMHAKOBBIE aJllIeIN OJHOTO U TOTO ke reHa (AA
WJIH aa).
I'eTepo3urora — kieTka Wik OpraHu3M, COJIEpPKalle pa3Hble alIed OJHOTO U TOTO ke reHa (Aa).
I'enornm — COBOKYITHOCTD BCCX I'CHOB OpraHnu3mMma.
MeHOoTHII — COBOKYITHOCTh IIPU3HAKOB OpraHu3Ma, (GOPMUPYIOIUXCS TPU B3aUMOICHCTBUM
TEHOTUIIA C OKPYXKAIOUIEH CPELOM.
I'mOpuaonornyeckuii MeTo — M3ydeHUE MPU3HAKOB POJUTEIBCKUX POpM,
IMPOABJLIFOITHUX CA
B psAY MMOKOJICHUH y TIOTOMCTBA, MOTYYEHHOT0 IMyTEM TrMOpUIN3aIMY (CKPEIIBAHN ).
MOHOFI’IﬁpI/II[HOC CKpeIIMBaHME — OTO CKPCIIMBAHUEC (I)OpM, OTJIIMYArOIINUXCs

IPYT OT ApyTa IO OJTHOM nape n3yyaeMbIX KOHTPACTHBIX (AIbTEPHATHBHBIX) IIPU3HAKOB,
KOTOpBIE [IEPEat0TCs 110 HACIEICTBY.

JurudpuaHoe ckpemMBaHue — 5TO CKpelrBanue GopM, OTIIMYAIOIINXCS IPYT OT Apyra 1Mo
JIBYM TIapaM M3y4aeMbIX aIbTePHATUBHBIX TPU3HAKOB.

I'eneasiornyecknii MeTO — METO/I aHAIM3A POOOCIOBHEBIX

TexHUKa pemieHud 3aa4

AJsroputm CumBosInKa




1. Kparkas 3anuchk yciioBui 3aauu.
Brenenune OykBeHHBIX 0003HAUCHUN
reHoB, 00b1yHO A u B. Onpeneneuue
THUIIA HACJIeTOBaHUS (JOMUHAHTHOCTb,
PELIECCUBHOCTB), €CJIM ATO HE YKa3aHO.

2. 3anuch PEHOTUIIOB U CXEMBI
CKpEILUBaHUs CIIOBAMH.

3.0Onpenenenne GEHOTUIIOB B
COOTBETCTBHH C YCIOBHUSIMU. 3AIHChH
T€HOTHUIIOB CUMBOJIaM T'€HOB IO/]
dbeHoTHIaAM.

4, OHpGIICJICHI/IG rameT. BrIsicHeHuEe ux
qucjia 1 HaXOoOAIKUXCA B HUX I'CHOB Ha
OCHOBC YCTAHOBJICHHBIX I'CHOTHIIOB.

5. CocraBnenue peuietku [lennera.

6. AHanM3 PEUIETKU COTJIaCHO
MTOCTaBJICHHBIM BOTIPOCAM.

7. KpaTKaH 3aIIMCh OTBCTOB

1. P — nmepenra — ponurenu.
Ponurensckue opraHnu3msl, B3SThIE IS
CKpEIINBAHUs, OTINYAIOIINAECS
HACJICCTBEHHBIMU 3aJaTKaMHU.

2.F — punuc — netu. ['mbpugnoe
MTOTOMCTBO.

3. F1 —tubpuns [ nokonenus, Fr—
rubpuas! 11 mokoneHus.

4. G-rameTrel A a ....

5. A, B — 1OMUHaHTHBIC TCHEI,
OTBEUAIOIIHE 32 JOMUHAHTHBIC
pU3HAKHU (HapuMep, )KEITYI0 OKPACKy
¥ TJIQJIKYIO TIOBEPXHOCTh CEMSH
ropoxa).

6. a, B — PELIECCUBHBIE I'CHBI,
OTBEYAIOIIME 32 Pa3BUTHE PELECCUBHBIX
MPU3HAKOB (HarpuMep, 3eIEHON
OKpAaCKH CEMSIH TOPOXa U MOPIIUHUCTOM
MOBEPXHOCTHU CEMSIH TOPOXa).

7. A, a — aJUIeIIbHBIE TEHBI,
ONIPEAEISIIOIINE KOHKPETHBIN IPU3HAK.

8. AA, BB — nomuHaHTHBIE
TOMO3UTOTHI, aa, BB — PELICCCUBHbIC
TOMO3HTIOTHI.

9. X — 3HaK CKpEIMBAHMUSL.

10. @ - cuMBOII, 0003HAYAIOLIHIA
JKEHCKHI 0JI 0OCOOH.

11.3 - cumBOI, 0603HAYArOLIUI
MY>KCKOM MOoJ1 0co0u

Odopmiienue 32124 110 reHeTHKE.
1.Ha nepBom (ciieBa) MecTe MUIIeTcs dKeHcKas (MaTepuHCKas) 0coOb, Ha
BTOPOM (CIIpaBa) MUIIETCA MYKCKast (OTIIOBCKasi) 0COOb.
2. AnnenbHble reHbl numyTes pajaom (AABB).
3. IIpu 3anucu reHotuna OykBbl TUIIYTCs B ajipaBUTHOM nopsiake (aaBB,

a He BBaa).
4. TTox reHOTUTIOM TTUTITYT (DEHOTHI.

5. @EHOTUNIBI ¥ TAMETHI MUIITYTCS CTPOTO MO COOTBETCTBYIOIINM T€HOTHIIOM.
6. 3aMuChIBACTCSI X0/ PEIICHUSI C O0BsICHEHUSIMEI. MOKHO 0(OPMITSTH B

pemétke [lennera.
7. 3anuCchIBa€TCA OTBET




MUHUCTEPCTBO CEJIbCKOI'O XO3SIHCTBA POCCUIACKOM ®EJIEPALIUN
CDeL[epaJn,Hoe TOCYyJapCTBEHHOC 6IO,I[)K6TH06 O6paBOBaTeJ'II>HOC YUPCIKACHHUC
BBICIIETO 00Pa30BaHUs
«APKTUYECKWM IOCYJAPCTBEHHBII ATPOTEXHOJIOI MUECKUI YHUBEPCUTET»
(®I'bOY BO Apxruueckuii [ATY)

Kosnemx TeXHOJIOTHiA U yIpaBJIeHUS
HauMEHOBAaHUE CTPYKTYPHOTO MOAPA3AECICHUS

KoMniekr
KOHTPOJIbHO-U3MEPHUTEIbHBIX MATEPUAJIOB
AJISl TEKYIIero KOHTPOJIA

OVII 08 Bbuomorus
40.02.04 KOpucnpyaeHuus
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3anatue 1.2 CTpyKTYpPHO-PYHKIMOHAIbHAS OPTaHU3ALMUS KJIETOK

TexcT 3apanud:

1.Ctpoenue u 3Hauenne ATD?

2.DHepreTryecKuii 0OMeH (KaTaboIu3M, AUCCUMIIISALNS ) 7
3.Tpu sTana 3HepreTH4eckoro 0OMeHa y a3poOHBIX OPraHU3MOB (KUBYIIUX B KUCIOPOAHOM cpeze)?
Bpems BpinosiHeHus 3axanusi: 10 MUHYT

Kpurepun onenkmu:

® OICHKA «OTJIMYHOY» BBICTABIISICTCS CTYACHTY, €CJIM OTBET MOJHBIN, Pa3BEPHYTHINA U
BEPHBIN
® OIICHKA «XOpPOIIIOY», €CIIA OTBET IOJIHBIHM, HO IOMYIICHB HE3HAYUTEIbHBIC HETOYHOCTH;
®  OIEHKA «YJOBIETBOPUTEIHHO», €CIIH OTBET HETONHBIH, ¢ 1-2 ommbkamu
®  OIEHKAa «HEYIOBJIETBOPUTEIBHOY, €CIIM OTBET HE COOTBETCTBYET COIEPIKAHUIO BOIIPOCA,
C IOMyLIEHHEM IPyOBIX OLIHOOK.
TecTupoBanme

Bpems BbInoiHeHHs 321aHUA : 4SMUHYT
Bapuanr 1
BriOepuTe npaBUIIBHBIN OTBET HA IPEIIOKEHHYIO HH(POPMAIIHIO.
3anummuTe HOMep U OYKBY OTBETA.
1.Kakasi ¢popmyiMpoBKa COOTBETCTBYET MOJ0KEHUIO KJIETOYHOM Teopuu?
a) KJIETKH paCTeHUI UMEIOT 000JIOUKY, COCTOSIIYIO U3 KJIETUYATKH;
0) KJIETKH BCEX OPraHU3MOB CXOJHBI 110 CTPOEHUIO, XUMUYECKOMY COCTaBY M JKU3HEEATEIbHOCTH;
B) KJIETKU MPOKAPUOT U 3YKAPUOT CXOAHBI 10 CTPOCHHUIO;
T') KJICTKH BCEX TKAHEH BBITIOJIHSIOT CXOHBIC (YHKITUH;
2. ComaTnyecKue KJIEeTKH B OTJIHYHE OT MOJIOBBIX, COAEPKAT:
a) IBOMHOI HAOOP XPOMOCOM;
0) HEMOCTOSHHBIN HAOOP XPOMOCOM;
B) IIUTOILIA3MY;
T) MJIa3MaTUYECKYI0 MEMOpPaHy;
3. KiieTku npokapmuoT, B OTJIMYHE OT KJIETOK 3YKAPHOT,
a) He UMEIOT TUIa3MaTHIECKO MeMOpaHsbI;

0) HEe UMEIOT 0(DOPMIICHHOTO SIPa;



B) COCTOSIT U3 00JIE€ MPOCTHIX OPTAaHUYECKUX BEUIECTB;

') COAEPKAT LIUTOIJIA3MY;
4. Ki1leTKH pacTeHmid, B OTJIM4YHeE OT KJIETOK KUBOTHBIX, COJEPHKAT:
a) saapa; B) XJIOPOILIACTHI;

0) MUTOXOH/IPUU; T') SHJIOTUIa3MATUYECKYIO CETh;

5. ®epmeHTHI, y4acTBYIOIIME B pouecce OTOCHHTE3a, BCTPOEHbI B MEMOPaHbI:
a) MUTOXOH/IPUIA; B) JIM30COM,;

0) SHAOIIIa3MaTHYECKON CEeTH; T') IpaH XJIOPOILIACTOB;

6. K 1ByxmMeMOpaHHBIM OPraHOM/IaM KJIE€TKH OTHOCST:

a) MUTOXOHIPUU U TUIACTHIBI;

0) pruOOCOMBI U KJIETOUHBIN IICHTD;

B) JIN30COMBI U BaKyOJIH;

r) OIIC u annapat ["onpmxu;

7. JIu3ocoMbl B KJIeTKe 00pa3yloTcs B:

a) B OHJOIIJIa3MaTUYECKON CETH; B) KJIETOYHOM LIEHTPE;

0) MUTOXOHIPUSIX; r) KomIuiekce ['onbmxu

8. Opranonmbl, pacnoJio;keHHbIe HA IPAHYJISPHON YHAOIIA3MATHYECKON CeTH M YYaCTBYKOLINE B
omocuHTE3€E 0esIKa, 3TO —

a) JIN30COMBI; B) pUOOCOMBI;

0) MUTOXOH/IPUH; T') XJIOPOTLIACTHI;

9. IHA0IIA3MATHYECKYIO CeTh MOKHO Y3HATH B KJIeTKe M0:

a) MHOXXECTBY TIOJIOCTEH C My3bIphbKaMHU Ha KOHIIAX;

0) MHOXECTBY PacIlOJIOKEHHBIX B HEH I'paH;

B) CHCTEME CBSI3aHHBIX MEXJIy CO00i1 pa3BETBIEHHBIX KAaHAJIBIICB;

I') MHOTOYHCIICHHBIM KPHUCTaM Ha BHyTpEHHEH MeMOpaHe;

10. Ux oaHoii M0JIeKYIbI HYKJIEHHOBO KHCJIOTHI B COeTMHEHUH ¢ 0eJIKAMHU COCTOUT:
a) MUTOXOH/IPHS, B) XpOMOCOMa;

0) XJI0pOILIaCT; T') HJIOIUTA3MaTUYECKAsl CETh;

11. Opranouasb! — 3710:



a) OCTOsIHHBIE ()YHKIIMOHAJIBHBIC YaCTH KIIETKH;
0) BpeMeHHbIE 00pa30BaHUs KIIETKH;
B) BBIPOCTHI KJIETKHU;
') 00pazoBaHusl, COCTOSIINE U3 MHOKECTBA KJIETOK;
12. Ili1a3zmaTuyeckass MeMOpaHa COCTOUT U3:
a) IBOMHOTO CJI0s1 OCJIKOB U CIIOS JIMIHIOB;
0) IBOMHOTO CJIOS JIUIIU/IOB U CJIOSI YTIEBOIOB;
B) JIBOMHOTO CJ10sI O€JIKOB U YTIIEBOJIOB;
T') IBOWHOTO CJIOS JIUIIHJIOB U MOJIEKYJ O€JIKOB;
13. K npokaproTraM OTHOCATCSH:
a) OaKTepUH U BUPYCHI;
0) OakTepuH U OJHOKJIETOYHBIC BOJOPOCIIH;
B) IIPOCTEHIIINE )KUBOTHBIE U OAKTEpUU;
') aBTOTPO(HBIE U TeTepOTPOdHBIE OAKTEPHH;
14. Kakue ¢pyHKIMM BBINOJHAIOT YIJIeBOAbI?
a) CTPYKTYPHYIO B) KaTAJIUTUYECKYIO
0) SHEPreTHIECKYIO T') MHOTHE SIBIISIFOTCS TOPMOHAMU
15. Kakumu cBoiicTBaMHu 00/1a1a10T MOJIHCAXAPUABI?
a) XOpOILI0 paCTBOPUMBI B BOJIE, CIa/IKHE Ha BKYC
0) MJI0X0 PaCTBOPUMBI B BOJIE, CJIAJIKHE HA BKYC
B) TEPSAIOT CIAJIKUI BKYC U CHOCOOHOCTH pacTBOPATHCA B BOJIE
16. Kakue cBsi3u cTa0MIM3MPYIOT BTOPHUYHYIO CTPYKTYPY 0e1Kk0B?
a) KOBaJICHTHBIC B) HOHHBIC
0) BOAOpOHBIE I') TaKH€ CBA3U OTCYTCTBYIOT
17. KakoBbl ¢pynknnu JHK B kiaerke?
a) OJMH U3 OCHOBHBIX HCTOYHUKOB YHEPTUU
0) MpUHUMAET HEMOCPEACTBEHHOE YUacTHE B CHHTE3€ OCIIKOB
B) o0ecrieurnBaeT CUHTE3 YIJIEBOJOB U JIHUIHJIOB B KJIETKE

') y4acTBYET B XpaHEHHH U Iepeaue HacaeICTBEHHON HH(popMaIiu



18. MoHoMepaMH HYKJI€MHOBBIX KHCJIOT SIBJISIIOTCH:
a) a30THCThIE OCHOBAHUS B) HYKJICOTH]T
0) pubo3a M 1e30Kkcuprodo3a T') IJII0KO03a
19. HanboJs1ee SJHEProéMKHUMM SIBJISIIOTCS
a) JKUPBI B) OeNKu
0) HyKJIEMHOBBIE KUCIIOTBI ) BoAa
20. K mosiumepaM OTHOCATCSH:
a) Kpaxmail, OeJIOK, [eJUTF0JI03a
0) OeJI0K, TTIMKOTEH, KUP
B) LIEJUTIOJI033, caxapo3a, KpaxMai
T') TJIFOK03a, OeJI0K, KUP
BAPUAHT 2
Bri6epuTe npaBUIbHBINA OTBET HA IPEIOKEHHYIO HH(DOPMALIUIO.
3anummre HOMep U OyKBY OTBETA.
1.K/1eTKH KHBOTHBIX OTHOCSIT K IPYIIIe YYKAPHOTHBIX, TAK KAK OHH UMEIOT:
a) XJIOPOIIACThI
0) rmIa3MaTH4ecKyo MeMOpaHy
B) 000JIOUKY
T) SJIpO, OTAEIEHHOE OT LIUTOILIa3Mbl 000JIOUKON

2. Ctpoenne u (pyHKIMHU II1a3MaTHYECKOi MeMOpaHbI 00yC/10BJIeHbI BXOASIIIIMMH B €€ COCTaB
MOJICKYJIAMH:

a) TIMKOreHa M Kpaxmasa B) OCJIKOB U JIMIHJIOB
0) IHK u AT® T') KJI€TYATKH ¥ TIIIOKO3BI

3. BHyTpeHHSS MOJYKHAKAA cpela KIeTKU, IPOHU3aHHASA MeJIbYAHIIUMU HUTSAMHU H
TPYOOUYKaMH, B KOTOPO# PacIoJIo:KeHbl OPraHOUAbI U AP0, - 3TO

a) JIN30COMBI B) anmapart [ oyibku

0) uuTorazMa T') HJIOTUTA3MaTUYECKAasl CETh
4. I''TaBHBIM CTPYKTYPHBIM KOMIIOHEHTOM SIIPA SIBJISIIOTCSI:
a) XpOMOCOMBI B) MUTOXOHIPHH

0) pubocombl T') XJIOPOILIACTBI



S. OcHOBHAs1 (PYHKIMSI MUTOXOHAPHi-
a) penymmkanusa JJHK B) cunte3 ATD
0) OuocuHTe3 Oenka ') CHHTE3 yIJIEBOJIOB
6. X;10ponJiacTel B pacTUTEIbHOM KJIeTKe BHINOJHANT (PYHKIHUIO:
a) XpaHeHH U Tepelayi HacleICTBEHHONH HH(OPMAIIUH TOUYSPHUM KIIETKaM;
0) TpaHCTIOpTa OPraHMYECKUX U HEOPTaHUYECKHX BEIIECTB B KIICTKE;
B) OKHCJICHUS] OPraHMYECKUX BEIIECTB /10 HEOPTaHUYECKUX C OCBOOOXKIECHUEM YHEPTHH;
r) 00pa30BaHUsl OPraHMUYECKUX BEIIECTB U3 HEOPIraHUYECKHUX C UCIOIb30BAHUEM SHEPTHH CBETA;
7. Kaky1o ()yHKIMIO BBINOJIHSIET B KJIeTKe KJIeTOYHbIH LeHTp?
a) MPUHUMAET y4acTHe B KIIETOYHOM JICJICHUN
0) ABIIsIETCS XpaHUTENEM HacleACTBEHHON HH(pOpMaLuu
B) OTBEYACT 3a OMOCHHTE3 OeliKa
I') ABJISIETCS LIEGHTPOM MAaTpUUYHOIro cuHTe3a pubocomuHoit PHK

8. Opranoua, oTTpaHUYEHHBbIH OT HUTOIJIA3MBI 0JIHOI MeMOPaHOM, COlepPKAIIMIA MHOKECTBO
(epMeHTOB, KOTOpPBbIE PACHIEIVISIIOT CJI0KHbIe OPraHUYeCKHe BellecTBA /10 MPOCTHIX, MOHOMEPOB,-

a) MUTOXOHPUU B) JIM30COMBI

0) pubocoMbI r) anmnapar ['onabaxu

9. Kakue npouecchl NIpoucxoasT B pudbocomax?

a) OKHCIICHUE YTIIEBO/IOB

0) cuHTE3 MOJIEKy OenKa

B) CUHTE3 JIMIIUJOB U YIJIEBOJIOB

I') OKUCJIEHUE HYKIEHMHOBBIX KHCIIOT

10. Ha memOpaHax KAKMX OPraHOMI0B KJETKH PACHoJIaraloTcsi pudéocoMbi?
a) SHJOIJIa3MaTUYECKON CEeTH B) JIN30COM
0) XJIOpOIIacTOB r) KomIuiekca ["ombmxu
11. Opranonpl KJIeTKH, MMelOlIUe 1Be MeMOpaHbl,- 3TO:
a) TM30COMBI 1 MUTOXOHAPUU
0) MUTOXOHJAPUU U PHOOCOMBI

B) II1aCTuJibl 1 MUTOXOHAPUHU



') puOOCOMBI M BaKyOJIH

12. Ha MeMﬁpaHax rJIaJK0H SHA0IIA3MATHYECKOM CE€THU, B OTJIMYHE OT lIIep0XOBaT0i7[, HE

NPOUCXOAUT CHHTe3a:
a) YIJIeBOJIOB B) JIMIIUOB
0) 6enkoB T') HyKJICHMHOBBIX KHCIIOT
13. XpoMocoMbI IpeACTABISAIOT COOON:
a) Heckoubko mosekyn JIHK, coennuéHHbIX BMecTe
0) monekyny JIHK B coenqunenuu ¢ nunuaamMu
B) Heckobko reHoB JJHK
r) monekyny JIHK B coenunenuu ¢ 6enkamu
14.*Kakue ¢pyHKUMYU BHINOJHAIOT JUIHAbI?
a) CTPYKTYPHYIO B) TEIIOU30JIUPYIOLIYIO
0) SHEPreTUYECKYIO ') HESKOTOPBIEC SIBISAIOTCS TOPMOHAMU
15. B kakuXx KJIeTKax COAepP:KUTCHA 00JibIIe YIiIeBOA0B?
a) B PaCTUTEIIbHBIX 0) B )KMBOTHBIX
B) OZIMHAKOBOE KOJIMYECTBO B TEX M IPYTUX KIIETKAX
16. Kak nykieoruasl JHK coeauHenbl B o1Hy nenb?
a) uepe3 ocTaToK GochopHOI KUCTOTHI OHOTO HYKIJICOTH 1A U 3-aTOM JAE€30KCUPUOO03BI APYTroro
0) uepe3 ocTaTok (hochopHOIl KUCIOTH OJTHOTO HYKJICOTHIAa U a30THOE OCHOBAaHUE APYTrOTro
B) uepe3 ocTtaTku (HochopHOil KUCIOTHI COCETHUX HYKIEOTHIO0B
I) yepe3 J1e30KCUPUO03bl COCEAHUX HYKJICOTHI0B
17. I3 aMHHOKHUCJIOTHBIX OCTATKOB IIOCTPOEHbI MOJIEKYJIbI:
a) yIriieBo/IOB B) JIUITUIOB
0) OenkoB T') BOJIbI
18. Cocras /IHK u PHK otiimuaercs conep:xkanuemM:
a) caxapa
0) a30THCTBIX OCHOBAHUM
B) caxapa U a30TUCTBIX OCHOBAHMIA

19. Jos THK xapakTepHsI cjiegylonue a30THCTbIe OCHOBAHUS:



a) aJIeHUuH, T'yaHUH, [IUTO3HH, ypalul

0) aJleHUH, IUTO3WH, THMUH, Ypallii

B) a/ICHUH, TYaHHH, IUTO3UH, TUMUH

20. MoHoMepoM KpaxmMaJjia U IVIMKOTeHa SIBJISeTCS:
a) caxaposa B) pubo3a

0) riroko3a r) n1e3okcuprbdo3a

Kpurepuu oueHok:

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

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

“3” (ynosnerBopurenbHo) — 10-14 mpaBUIIbHBIX OTBETOB
“2” (HEeyOBIETBOPUTEIBHO) — 9 U MEHee MPaBUIIbHBIX OTBETOB
3ansnTue 2. «PasmHo:xkeHue opranu3moB. UnauBuayaibHoe pa3BUTHE OPraHU3MAa»
YcTHbIi onpoc

Tekcr 3apanus:

1) CymiHOCTh JKHW3HEHHOT'O 1UKIIA;

2) CriocoOblI ieTIeHUs SyKapUOTHUYECKUX KIIETOK;

3) YUepThl cXOACTBA M OTIWYHI MUTO3a, MEi03a;

4) buonoruueckoe 3Ha4YCHUE AETICHUS KIETOK.

5) IlepeuncauTh 3Tanbl OHTOrE€HE3a

6) DTarnbl SMOPUOHATBHOTO Pa3BUTHS 3apOIbIIIA

7) ®opMbI pa3MHOKEHUS

Bpems BbinosiHeHus 3a1aHusi: 20 MUHYT

Kpurepum ouneHku:

® OILICHKA «OTJIMYHO» BBICTABJISETCS CTYJIEHTY, €CJIM OTBET MOJIHbIM, Pa3BEPHYTHIN U
BEPHBII

® OILICHKA «XOPOUIO», €CJIM OTBET MOJIHBINA, HO IONYIIEHbl HE3HAUYNTEIbHbBIE HETOUYHOCTH;

®  OIICHKA «YJIOBJIETBOPUTEIIHHO», €CITH OTBET HETIOIHBIH, ¢ 1-2 ommOkamMu

® OIICHKA «HEYJOBJIETBOPUTEIBHO», €CIIM OTBET HE COOTBETCTBYET COJIEPAKAHUIO BOIIPOCa,
C JIONYUIEHUEM IPyOBIX OLIHOOK.

3anarue 3. «OCHOBBI T€eHETHKH H CeJIEKIHI



TecTtupoBanme
Bpems BoinosiHeHus 3aganust 143SmMun

Tect 1m0 Teme «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
BapuanTt 1
OTtBeThTE IIpaBHUJILHO Ha BOIIPOCHI:

1. U3yyeHneM 3aKOHOMEPHOCTEl HACJIEACTBEHHOCTH W H3MEHYMBOCTH OPTraHM3MOB 3aHUMAeTCsl
HayKa......

2. SIBJIeHMe MOJMILUIOUINHU MPEICTABJIAET COOOM. ...
3. ®enorum 3T0....

4. InrndpuiHoe CKpenMBaHue — 3TO CKpeIHBAaHHE POIUTEIbCKUX (OPM, KOTOPbIE PA3THYAIOTCS
1no....

5. HazoBuTe Npu3HaKH, Xapakrepusywinue myranuu (1) u moaupukanum (2):
a) UMEIOT MIPUCTIOCOOUTEIBHBIN XapakTep;
0) mepenarTcs MO HACIE/ICTBY;
B) HOCAT CIIy4aiHBII XapakTep
T') HE IEpeJatoTCs IO HACIIECTBY
1) HE 3aTparuBaroT reHoTUIa
€) U3MEHSIOT TCHOTHII
) U3MEHEHHUS IPOUCXOJISAT B XPOMOCOMAX
6. Oco0u, B NOTOMCTBE KOTOPBIX 00HAPYKUBACTCH pacllelyieHHe, HA3bIBAKTCA. ...
7. K ananu3upyomeMy OTHOCST CKpelllUBAHNE THIA:
a) Aax Aa;
0) Aax aa;
B) AA X Aa;
8. /KeHnckasi rereporaMeTHOCTbH MMeeT MeCTO y:
a) IpOo30(HIIBL;
0) yeoBeKa;
B) IITHII;

9. KosimuecTBO (DEHOTHIIOB NPHU CKPeIMBAHUU AA X Aa B ciiy4yae MOJHOIO0 IOMUHUPOBAHUS:



a) l; 0) 2; B) 3;
10. Bo3mo:xHble BApHaHTHI raMeT y 0co0u ¢ reHoTunom AABB:
a) AB; As;
0) AA; Bs;
11. lureTepo3urora muMeeT reHOTHIL:
a) AaBB;
0) AABB;
B) AaBB;
12. MyTanusi — 3T0 H3MeHEeHHs B FeHaX, NPOUCXOoAsIIHe M0/ BIUSTHUEM. ...
13. MeTtoa, KOTOPBIii HeJIb351 MCIOJIb30BATh /1JIsl H3YYeHUsS] TeHEeTHKHU YeJI0BeKa:
a) THOPUIOTIOTUICCKHIA,
0) OMOXMMHUYECKHIL;
B) I€HEeaJlOTHYeCKUi;
14. OnHoOpoAHYI0 TPyNILy PACTeHMI € X035 CTBEHHO IEHHBIMH NIPU3HAKAMM HA3bIBAIOT -...
15. MaccoBblii 0TOOP NPaKTHUYECKH He HUCIO0JIb3YeTCH B CeJIeKIUH. ...
16. LlenTpbI MHOTO0Opa3Hs U NPOUCXOKACHUS KYJIbTYPHBIX PACTEHUH YCTAHOBHUIL. ...
17. Pazpaborath cioco0bI peoaoieHus 0eCnJIOAUsl MeKBUIOBbIX THOPHI0B BllepBbIe YIAJI0Ch...

18. MeToa, IIMPOKO HCIOJIb3YeMblil B CeJIEKIMH PACTEHUH 1 MUKPOOPTraHU3MOB U MO3BOJISIIOLIM i
HCKYCCTBEHHO MOJIY4aTh MYTallUH,...

19. Ilo kakum npusHakam I'. Menaenb u3dpaJ ropox 00beKTOM CBOMX HCCJIeI0BAHMIA:
a) CaMOOTIBUISIFOITUICS OTHOJICTHUK;
0) UMeeT KOHTPACTHBIC TIPU3HAKHY;
B) 00a OTBETa BEpPHHBI;
20. I'me pacnoJiokeHbl aJlJIeJIbHbIE TeHbI:
a) 0JITHa XpOMOCOMa;

0) pa3HbIC XPOMOCOMBI

Bapuanr 2

Bri6epuTe npaBUIbHBINA OTBET HA IPEIOKEHHYIO HH(DOPMALIUIO.



3anummre HOMEp U OyKBY OTBETA.
1. CymHocTh ruOpua0JI0rH4ecKOro MeTo1a 3aK/JII04aeTcs B:
a) CKpelMBaHUM OPraHU3MOB U aHAJIM3€ IIOTOMCTBA;
0) MoJIy4eHUU MYTallUi;
B) MCCJIEZIOBAHUN T€HEAJIOrMUYECKOr0 JPEBA;
T') OMYYCHUN MOIU(PHUKAIINIL;
2. OpranusM, B reHOTHIIe KOTOPOI'0 COAePKATCS Pa3Hble aJlJIeJId OJJHOI0 F'eHa, HA3bIBAIOT:
a) PeLeCCUBHBIM; B) IeTepO3UTOTHBIM;
0) TOMMHAHTHBIM,; I') TOMO3UTOTHBIM;
3. Kak nazpaja I'. MeHae/b Npu3HaKy, He NPOSIBJISIIOIIMECS] Y THOPHAOB NepPBOro NOKoJIeHus1?
a) reTepo3UroTHHIMY; B) pEIIECCUBHBIMU;
0) rOMO3UTOTHBIMU; ') IOMUHAHTHBIMU;
4. COBOKYIIHOCTb IT'€HOB, KOTOPYI0 OPTraHM3M I0JIy4aeT OT pOoaAuTeeil, Ha3bIBaIOT:
a) reHO(OHI0M; B) (E€HOTHUIIOM;
0) HacJIeICTBEHHOCTHIO; I') FTEHOTHUIIOM;
5. Opra"nusm ¢ reHOTHIIOM, FeTePO3UIOTHBIM 110 IBYM apaM aJjuieJei, -
a) AaBs B) aaBB
0) AaBB r) AABB
6. OcoOn, oOpa3syrolme OAMH COPT ramMeT M He JAa0lIe paciuienieHusi IPU3HAKOB B IOTOMCTBE,-
a) MyTaHTHBbIE; B) T€TE€PO3UTOTHBIE;
0) reTepo3uCHEIE; I') TOMO3UTOTHBIE;

7. U3 stiflleKJIeTKH Pa3BUBAaETCs 1€BOYKA, €CJIM B MPoLiecce OMJIOT0TBOPEHHSI B 3UT0Te 0KA3aJHCh
XPOMOCOMBI

a) 44 aytocomsl + XY B) 44 ayTocomsl + XX
0) 23 ayrocomsl + X r) 23 ayrocomsl + Y
8. Kakue ramernsl 00pa3yioTcsi y 0co0U ¢ TeHOTHIIOM AaBB?
a) AB, BB B) Aa, AA
0) AB, aB r) Aa, BB

9. Kak 0003Ha4a10TCsl TeHOTHIIBI 0c00€eii MPpU TUTHOPUIHOM CKpPelluBaAHNH?



a) BeBB x AaAa B) AaAA x BeBB
0) AaBB x AaBs r) Aaaa x BeBs
10. Cko/1bKO map aJbTEPHATHBHBIX NPU3HAKOB U3y4al0T NP MOHOTMOPUAHOM CKpelIUBAHUN?
a) OfHY B) JIBC
0) Tpu T) YEeTbIpe
11. 'emoduins y Aereii yame nposiBJjsieTcst oT Opaka —
a) HEPOJCTBEHHOTO B) JIFOJICH pa3HBIX HAIIMOHAIBHOCTEN
0) OJTU3KOPOACTBEHHOTO I) JIFOJICH pa3HbBIX pac
12. Kak Ha3bpiBaeTcsl HayKa 0 3aKOHOMEPHOCTSIX HACJIeICTBEHHOCTH W U3MEHYHUBOCTH?
a) 9KOJIOT sl B) CEJIEKIIMS
0) buorexHoIOTUA I') FeHETHKa
13. IIpeodaaxarommii NPU3HAK, KOTOPbIH NPOABJIAETCH Y THOPUIHOIO0 NOTOMCTBA, HA3bIBAKOT:
a) TOMUHAHTHBIM B) THOPUTHBIM
0) periecCUBHBIM I') MyTaHTHBIM

14. YxkaskuTe reHOTHII YeJI0BeKa, ecJiM 110 (eHOTHITY OH CBETJI0BOJIOCHIH M IoJry0orjia3bii
(peueccuBHbBIE IPU3HAKHU):

a) AABB B) aaBB
0) AaBB r) AaBB

15. « B noTomMcTBe, MOJIy4€eHHOM OT CKpellUBAHNS THOPU/I0B MEPBOr0 NMOKOJIeHHs, YeTBEPTh
oco0eil UMeeT penecCUBHbIN NMPU3HAK, TPU YeTBEPTH — JIOMHUHAHTHBII - 3TO 3aKOH:

a) eIMHOO0OPa3usi THOPUIOB TIEPBOTO MOKOJICHUS
0) pacuierieHus
B) HE3aBHCHUMOTO PACIPE/IeNICHUS TEHOB
T') CUETUIEHHOTO HAaClleZJOBAHUS
16. CBOICTBO NPOTUBOMOJIO’KHOE HACIEACTBEHHOCTH, HO HEPA3PBIBHO C Hell CBAI3aHHOE, - ITO:
a) pa3BUTHE B) pa3apakuMOCTh
0) U3MEHYUBOCTb I) aganTamnus
17. 3arpsi3HeHue OKpYKamOIIel cpeabl MyTareHaMu, MOBbIIIEHHE YPOBHS PAIUAIIUHN — IPUYUHBI:
a) yBeJIMUYeHUs Yrciia MHPEKINOHHBIX 3a00IeBaHM

6) YBCIUUYCHUA YU CJIa HACIICACTBCHHBIX 3a001eBaHUMI



B) TIPUCITIOCOOJICHHOCTH OPTaHU3MOB K Cpefie
T') YCJIOXKHEHHUS 1IeTIeH MTUTaHus
18. U3MeHeHMe MOC/IeI0BATEIbHOCTH HYKJIe0TH10B B MoJiekyJae JJHK — 3To myranus:
a) TeHHas B) XpOMOCOMHas
0) reHOMHas ') ayTOCOMHast

19. Ilpumepom, KaKkoii I3MEHYNBOCTH SIBJIsIETCS BBITATMBaHHe cTe0JIeil y pacTeHMii,
HCIBITHIBAIONINX HE0CTATOK CBeTa:

a) MyTallMOHHOM; B) KOMOMHATHUBHOW;
0) IUTOIIA3MAaTUYECKOM; T) MOAU(DUKAITMOHHOM;

20. YcTraHOBHTE COOTBETCTBHE MEKAY HACJeACTBeHHOI (A) n MmoauduxkannonHoii (b)
U3MEHYUBOCTBHIO M UX XaPaKTePUCTUKAMHU.

a) MPOSIBJIIETCS TOJIBKO B IPE/IENIax, OrPAHUYCHHBIX TEHOTUIIOM;
0) BO3HHKIIIEE H3MEHEHUE HE TIepeaéTcsl TOTOMKaM;
B) MOXKET 3aTParuBaTh OTJEIbHBIC TEHBI;
') MOXKET U3MEHUTH KOJIMYECTBO XPOMOCOM B XPOMOCOMHOM Habope;
1) SBIIETCS CIIEICTBUEM HOBOM KOMOWHAIIMY T'€HOB, BOSHUKIIEH MTPH OIIOJOTBOPEHUU;
€) MPOSIBIISIETCS. B OTBET HA BO3JICHCTBHE OTJEIBHBIX (PAKTOPOB CPEIbI.
Kpurepuu ouenok:
“5” (otanuHO) — 19-20 npaBUIbHBIX OTBETOB
“4” (xopomio) — 15- 18 nmpaBHIIBHBIX OTBETOB
“3” (ynosnerBoputrenbHo) — 10-14 mpaBUIBHBIX OTBETOB

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

Tect no teme «Makpo3Boouus. Bo3BHUKHOBeHUe M pa3BHTHE KU3HHM HA 3emuie»n»
TecTupoBanme

Bpemsi BoinosiHeHus 3aganus 20 MuH

Bapuanr 1

1.YTo sByIsIETCS IOKA3aTEIHCTBOM IBOJIIOIUH ?

A) apomopdo3

b) unnoananramus



B) naneonTonoruueckue 1aHHbIE

I') ectecTBeHHbIN 0TOOP

2.ITouemy y BepOIIt01a )KUP CKAIUIMBAETCS Ha CIIMHE, & HE PACHPEesIeTcs M0 BCEMY Telry?
A) uT0OBI HE OBLIO ITeperpeBa Ha COTHIIE

b) oH sBISleTCA UCTOYHUKOM BOJIbI U SHEPTUU

B) Tam GosbIie KPOBEHOCHBIX COCY/IOB

3. Kak Ha3pIBaeTcs, HayKa, U3y4arollias 3apo/IbIIlIeBOE pa3BUTHE OPraHU3MOB?

A) MUKpOOHOIOTHS

b) cpaBHMTENBHAS aHATOMUS

B) rucronorus

I') smOpuonorus

4.Yewm siBIIS€TCS €CTECTBEHHBIN 0TOOP, OOpb0a 3a CyIeCTBOBaHHE, HACIIEICTBEHHOCTh, I3MEHYHBOCTH?
A) HampaBIEHUSMU 3BOIIOIUU

b) aBmxymumu cuaamu 3BOJTIOLUU

B) pesynpTaTamu 3BOIIOIUU

5.Kak Ha3bpIBaeTCsl MHAUBUYAJIbHOE Pa3BUTHE OpraHu3Ma?

A) onTOTCHE3

b) punorenes

B) naprenorenes

I') oorenes

Bapuanr 2.

1.YTo ABNsieTcst ABMKYLIEH CUIIOW 3BOTIOLUN?

A) naneoHTOIOTHS

b) ecrectBenHslit 0TOOp

B) 6uoreorpadus

2.Ilouemy Yy TIOJIEHS, MOpPKa MUP PACIIONaracTcsl paBHOMEPHBIM CIIOEM I10 BCEMY Teiry?
A) SBASIETCSI ICTOYHUKOM BOJIBI M SHEPTUU

b) BeImonHAET PyHKLINIO TEPMOPETYIAIUN

B) siBnsieTcst ICTOYHMKOM KHCII0pO/ia



3.Kak Ha3piBaeTcs Hayka, U3yyarouiasi IpeBHUE BbIMEPIINE OpraHU3Mbl?
A) nuronorus

b) rucronorus

B) maneonTonorus

I') smOpuonorus

4. Kak Ha3bIBaeTCsl HICTOPUIECKOE pPa3BUTHE OpraHn3Ma’?

A) oHTOTEHE3

b) punorenes

B) oorenes

I') napreHorenes

5. Yro npexacrapiusieT coOOH B3aMMOOTHOUIEHMSI, KOTOPBIE CKIIAABIBAIOTCS MEXKAY 0COOSIMH pa3HbIX
BUJIOB?

A) U3MEHYUBOCTH

b) mexxBuoBas 6opnrda

B) BHyTpuBHI0Bas 60pnbda

I') ectecTBeHHbIl 0TOOP

Kpurepuu oueHok:

“5” (OTNMYHO) — 5 TPaBUIIBHBIX OTBETOB

“4” (xopo10) — 4 MpaBUIBLHBIX OTBETOB

“3” (YOOBJIETBOPUTEIHHO) — 3 MPABUIIHLHBIX OTBETOB

“2” (HEeyOBIETBOPUTEIBHO) — 2 U MEHEE MPABUIIbHBIX OTBETOB

Tect mo pasaeny. Ikonorus

TecrupoBanue
Bpems BbIno/iHeHus 3aiaHus 45 MuH

BapuanTt 1

Yacrs 1(A)
Bri0epuTe 01UH NpaBUJIbLHBII OTBET.
Al. K abuotnyeckum GpakTopam OKpYy:KAK0IIeH cpeabl OTHOCAT:
A) penbed, KIMMar, TeMeparypy, CBET, BIaKHOCTh, COJIEHOCTb BOJIBI
b) pacturenbHbIi Ona, MUHEPAIbHBIN COCTaB MOYBBI, BIAKHOCTh
B) COJICHOCTBH BOAbI, OTMEPIINEC YaCTU BOAHBIX paCTeHI/Iﬁ 1 OCTAaHKH KHBOTHBIX, CBET



') razoBeIii cocTaB aTMochepsl, 3arpsi3HEHNUE TTOYBBI, BO3yXa U BOJIBI TPOMBIIICHHBIMHI OTXOJIaMH
A2. Tun Me:KBHIOBbIX OTHOLLICHUI, IPH KOTOPOM 002 OPraHu3Ma MnoJiy4aT B3aHMHYI0 M0J1b3Y

A) XUIIIHUYECTBO B) cum6m03

b) konkypeHuus I') mapaszutusm

A3. IIpou3BoauTE M OPraHUYECKUX BENIECTB B IKOCHCTEME

A) mpoayIeHTsl B) penynentst

b) koHCYMEHTBI I') xuBOTHBIE

A4. O6010uKka 3eMiiH, 3aceJIEHHAS )KMBBIMH OPTraHNU3MaMM, HA3bIBAETCS:
a) ruzpocdepoit 0) murochepoit B) atmMoc(epoit  T) 6uocdepoii

AS. Yuenue o 0uocgepe 0bLJI0 CO31aHO:

a) JK.b. Jlamapkom 0) B.W. Bepraackum  B) D. 310ccom r) 2. Jlepya
A6. UTo U3 nepevyncIeHHOro siBjsieTcsi 0MoreoueHo3om?

A) mya 1mocne J10XIs

B) manenbkuii npyn

b) xaruis pocbl

I') akBapuym ¢ BOAOPOCISIMH Ha KOCMUYECKOM Kopabie

A7. K xocHoMy BemiecTBy 0Mocgepbl OTHOCATCS:

A) HETh, KAMEHHBIH YTOJIb, YTOJIb, U3BECTHSIK

b) Bosa, nousa

B) rpanut, 6azanbt

I') pacrenus, >kMBOTHBIE, OaKTEPUHU, TPHUObI

AS8. OrpannvuBaommii GpakTop I paCPOCTPAHEHUsSI OPraHU3MOB B TYH/Ipe
A) HU3Kas BIAXXHOCTh B) Hu3kas remneparypa Bo3ayxa
b) 3a60109€HHOCTD TTOYBBI ') HemoCcTaTOK MUIIH

A9. [IpaBWIBHO COCTABJIEHHAS 1eTPUTHAS NMUILEBAs LeNb:

A) scTped— ap0o3a— 10K 1eBOHYEPBb—ITUCTOBONHOMIAT

b) nucToBoii onag— 10k naeBoiuepBb— APO3a1—>SCTPEO

B) sictpe6—ckBopen—nayk—00bs KOpOBKa—> TJISI— JIUCThS

I') mucThSI—TI—00KbIKOPOBKa—TIAyK— CKBOPEI—SICTPEO

A10. CoBOKYITHOCTB BCeX KUBBIX Opranu3moB Ouocdepst B. K. Bepuaackuii npeasioxu Ha3BaTh

A) )KM3HBIO B) xuBBIM BeliecTBOM
b) 6uomaccoit I') mpaBUIIbHOTO OTBETA HET
Yacts 2(B)

B 3aganusix B1-B2 Bbi0epuTe 3 BepHBIX 0TBETAa U3 IIECTH.

B1. K aHTpOnoreHHbIM 3K0JIOTHYecCKUM (hakTOPaM OTHOCST:
A) BHECEHHE OpPTraHMYECKHX YA0OpEHUH B TOUBY

b) ymenbiieHne B BoJI0EMax ¢ yBEIMUEHUEM INTyOUHBI

B) Beinmaznenue ocagkon

I') npekpaiiieHre ByJIKaHUYECKOH JesITeIbHOCTH

J1) npopexuBaHHUE Ca)KEHIIEB COCHBI

E) oOmenenue pex B pe3ynbTaTre BEIPYyOKH JIECOB

B2. B ecrecTBeHHOl IKOCHCTEME:

A) pazHooOpa3HbIii BUIOBOI COCTaB

b) oburaeT HEOOIIBIIIOE YHCIIO BHIOB

B) He3aMKHYTBIN KpyrOoBOPOT BEILLIECTB

I') 3aMKHYTBIH KPyrOBOPOT BELLIECTB

J1) pa3BeTBIEHHBIC ICTTH TUTAHUS

E) cpenu koHCyMEHTOB nTpeo0IaatoT XUIIHUKU

B3. YcTaHoBHTE COOTBETCTBHE MEXKITY KOMIIOHCHTAMHM CPEAbI U IKOCUCTEMaMU:



KoMnoHeHTBI Cpeabl IKOCHCTEMBI

A) KpyroBOpOT BEIIECTB HE3aMKHYTHI 1) arporieHo3
b) kpyroBopot BeniecTB 3aMKHYTBIN
B) nenu nutraHus KOpOTKHE 2) OUOTeoLeHO3

I') nenu nutanus JIMHHBIC
J1) mpeobiagaHue MOHOKYIBTYP
Yactp 3(C)

Haiume pazeepuymutii omeem.
C1. B 4yé™m npuuriHa MacCOBBIX MUTPALIMM )KMBOTHBIX
Bapuant 2
Yactpb 1(A)

Buvioepume 00un npasunvhulit omeem.
Al. K onoTnueckum (pakropam okpy:xaiouiei cpeabl OTHOCAT:

A) pacTUTENbHBIN Onaj, MUHEPATIBHBIN COCTAB MOYBBI, BIAKHOCTD

b) conenoctb BOJbI, OTMEPIIIME YACTH BOAHBIX PACTCHHUI M OCTAHKH >KHBOTHBIX, CBET

B) rubenn pacTeHmii v )KUBOTHBIX OT MH(DEKITNIA, BRI3BAHHBIX MUKPOOPTaHU3MaMHU

I') rasoBblii coctaB armocgepbl, 3arps3HEHHE IOYBbI, BO3JyXa M BOJbl IPOMBILUICHHBIMU
0TX0JlaMU

A2. Jxkosiorudeckue pakTopbl BO3AeiCTBYIOT HA )KMBbIE OPraHU3MbI:
A) OJTHOBpEMEHHO U COBMECTHO JIPYT C IPYTOM
b) onHOBpeMEHHO ¥ U30JUPOBAHHO IPYT OT Apyra
B) coBMecTHO apyT € 1pyrom, HO B OMPEACIIEHHON TTOCIIEI0OBATEILHOCTH
I') u3onmpoBaHHO IPYT OT JIpyra U B ONPEAEIECHHON MOCIe0BATEIHHOCTH
A3. U3 nepeuncjieHHbIX OMOJIOTMYECKHUX SABJIEHUH rOAMYHBIM OMOPUTMAM NOYUHSIOTCS:
A) U3MeHeHNe CKIIOHHOCTH K KPOBOTEUCHHSIM Y ONEPUPOBAHHBIX OOJIBHBIX
b) oTkpbIBaHuE U 3aKpbIBaHUE PAKOBUH Y MOPCKUX MOJIJIIOCKOB
B) usmenenue temriepaTyphl Tela 4yeIoBeKa
I') Murparus JJ10coCeBBIX PHIO HAa HEPECT B PEKH

A4. B nomyasiuMu, cOCTOSIIedl M3 NMOCTOSIHHO PAa3MHOKAKIIMXCH 0c00eil, YHCIEHHOCTh Oyaer
YBEJMYMBATBLCS NIPH CJeYI0Leil BO3PACTHOM CTPYKType:

A) OINHAKOBOC COOTHOHMICHUC MJIAJIINX, CPCAHUX U CTAPIINX BO3PACTHBIX I'PYIIIT

E) MJIaIINX BO3PACTHBIX I'PYIIII MECHBIIEC, YEM CPEIHUX U CTAPIINX



B) cpeaHux Bo3pacTHBIX rPyTIIl OOJbIIIE, YEM MIIQALINX U CTAPILIMX
') Myaimx BO3pacTHBIX MPYIIT OOJbIIIE, YEM CPETHUX U CTapILIMX

AS. IIpumMepoM OHOTHYECKHX MEKIONYIAIHOHHBIX B3aHMOOTHOIIEH!H ABYX BU/IOB 110 THILY
KOHKYPEHIMH fIBJISETCS] COBMECTHOE CyllleCTBOBaHUeE:

A) BOPOHBI M CHHHUIIBI

B) xanazacko# u eBpoIeickoil Hopok
b) 6epessl u rpuba-TpyTOBUKa

I') yenoBeka u yeI0BEUECKOM acKapu/Ibl

A6. IlpumepoM OMOTHYECKHMX MEKIONMYISIUOHHBIX B3aMMOOTHOLICHUI IBYX BUJAOB 110 THILY
MYTYyaJH3Ma fABJISIETCS COBMECTHOE CyLeCTBOBAHME:

A) aKTUHHUH U paKa-OTIIeNbHUKA
B) KopoBEbI 1 yepBsi-cocalbIIIUKa
b) KryTHKOBBIX POCTEUIINX U TEPMUTOB
') KOTIBITHBIX MJIEKOTIUTAIOIIMX (B CABaHHAX)
A7.YT0 U3 nepevyncIeHHOro sIBJISeTCSl IKOCUCTEMOM, HO He SIBJISIETCA OMOreoneHo3om?
A) MIMPOKOJTMCTBEHHBIH JieC
b) neHp B IMPOKOJIUCTBEHHOM JIECY
B) nossiHa B IMPOKOJIMCTBEHHOM JIECY
I') nyr psaoM ¢ MHUPOKOIUCTBEHHBIM JIECOM
AS8. IlepBHYHBIM KOHCYMEHTOM B HEKOTOPOI IKOCHCTEMe SIBJIACTCH:
A) cokou b) nucuna B) onenn ) yx
A9. IIpaBWIBHO cOCTaB/IeHHAS NACTOUIHAS NMUIIEBAs Lelb:
A) MHCTEI—TI—00KbIKOPOBKa—TIAyK— CKBOPEI—SICTPEO
b) sictpe6—ckBOpen—nayk—00kbs KOPOBKa—> TJISI— JIUCThS
B) nucToBoii omag— 10k aeBoiuepBb— Ap031—>ICTPeO
I') sictpe6— npo3a1— 10K AeBOHYEPBb—IUCTOBOMOMA
A10. IIpaBuIbHO cocTaBJIeHHAsi BTOPUYHAS IKOJIOTHYECKasl CYKIeCCHS:

A) noxapuile—IUIIaiHUKNA U BOJOPOCIN—TPaBbl U KyCTAPHUKU—€JIbHUK—>0EpE3HSK
— yOpaBa



b) ckanpl—nuiaiHUKY U BOAOPOCIM—MXHU U NalOPOTHUKU—TPaBbl U KyCTAPHUKU—>
Oepe3HIK— CMEIIaHHBINIIeC— eITbHUK

B) BeIpyOKa—TpaBbl U KyCTapHUKA—OEPE3HIK— CMETIaHHBIIeC— eITbHUK

I') nycromp—MXH1 U NaOPOTHUKU—TPaBbl U KyCTAPHUKU—CMEILIaHHbINHIEC—0epe3HIK
— yOpaBa

Yacts 2(B)
B 3a0anuax B1-B2 evioepume 3 6eprblx omeema u3 npuee0eHHulXx.
B1. MecToM aJ1s1 nepBUYHOM CYKIIECCMH MOTYT CJIYKUTh:
A) necHast BEIpyOKa
b) oOHax&nHas ropHas mopojia
B) necuanbie 1roHbI
I') 3a0poreHHbIe CENbCKOXO03SIICTBEHHBIE YT OIS
J1) BBITOpEBILINE YYACTKU
E) OpiBIICE JTOXKE JIETHUKA
B2. KoncymenToMm Jieca siBJIsSIeTCS BOJIK:
A) moTpeOsSeT COIHEYHYIO SHEPTUIO
b) perynupyeT 4ucIeHHOCTh MBILIEBUAHBIX IPHI3YHOB
B) BeInonHAET posib peaylieHTa
I') noenaet pacTUTENIbHOSAHBIX HKUBOTHBIX
J1) sABNsieTCS XUITHUKOM

B3. Yka:kute COOTBEeTCTBHE MEKAY NapaMu )KUHBOTHBIX U TUIIOM HX B3aMMOOTHOIIIEHH :

Ilapwvr scusommnuix Tunwvr 3aumoomnowienul
A) ocTpuiia — 4eJI0BEK 1) XMILIHUK — JKepTBa
b) Bonk — 3as11 2) mapasuT — X035IuH

B) coBa — mbImb
I') ruapa — nadpuus
J1) Obrumii eneHb — KOMBITHOE JKUBOTHOE
Yacts 3(C)

JHaume pazeepuymoiit omeem.



C1. B 1859 rony na omHol u3 ¢epm ABcTpanuu BeITycTHIN 12 map kpoiukos. Yepes 40 et
YHUCJIEHHOCTb UX JIOCTHUIJIa HECKOJIBKUX COT MUJIMOHOB 0ocoOei. Kponuku ctanu 6eactBueM ABCTpalivu.
YeM MOKHO O0BSICHUTH MAaCCOBOE pa3MHOXKEHHE KpoJuKoB? Kak CHU3WIN UX YUCIEHHOCTbH?

Kpurepuu oueHok:

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

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

“3” (ynosierBoputenbHO) — 13-15 mpaBUIIbHBIX OTBETOB

“2” (HeyOBIIETBOPUTEIBHO) — 12 1 MEHee NpaBUIIbHBIX OTBETOB
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KommiekT matepuasios
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HaumenoBanue pasjgena 1: «Kierka- cTpyKTypHO -pyHKIMOHAIbHAS €AUHULIA 5KUBOT0»

Bpems BbInosiHeHHs 32/1aHUA : 4SMUHYT

BapuanTt 1
BriOepuTte npaBUIIbHBIN OTBET Ha MPEIOKEHHYIO0 HH(POPMAIIHIO.
3anuinuTte HOMEp U OYKBY OTBETA.
1.Kakas ¢popmyJIMpoBKa COOTBETCTBYET MOJI0KEHH IO KJIETOYHOH Teopuu?
a) KJIETKH PaCTeHU UMEIOT 000JIOUKY, COCTOSIIIYIO U3 KIIETYATKH;
0) KJIETKH BCEX OPraHU3MOB CXOJHBI IO CTPOCHUIO, XUMUYECKOMY COCTaBY U JKU3HEICATEIIBHOCTH;
B) KJICTKU MPOKAPHOT U 3YKAPUOT CXOAHBI IO CTPOCHHUIO;
T') KJICTKH BCEX TKaHEH BBITIOJIHSIOT CXOIHBIC (DYHKITUH;
2. ComaTnyecKue KJIEeTKH B OTJIHYHE OT IMOJIOBBIX, COACPIKAT:
a) IBOMHOI HAOOP XPOMOCOM;
0) HEMOCTOSHHBIN HAOOP XPOMOCOM;
B) LIUTOILIA3MYy;
T) MJIa3MaTUYECKYI0 MEMOpaHy;
3. KileTku MpoKapuoT, B OTJIHYHE OT KJIE€TOK IYKAPUOT,
a) He UMEIOT TUIa3MaTHYeCKOi MeMOpaHbl;
0) He UMEIOT 0O(DOPMIICHHOTO SIPa;
B) COCTOSIT U3 00Jiee MPOCTHIX OPraHUYECKUX BEIIECTB;
') COAEPKAT LUTOIJIa3MY;
4. Ki1leTKH pacTeHuid, B OTJIM4YMeE OT KJIETOK KUBOTHBIX, COJEPHKAT:
a) s1pa; B) XJIOPOILJIACTHI;
0) MUTOXOH/IPUU; I') SHAOIUIa3MaTHYECKYIO CETh;
5. ®@epMeHTHI, yYacTBYIOLIUE B Mpolecce (POTOCMHTE3A, BCTPOEHBI B MEMOPaHbI:
a) MUTOXOH/IPHIA; B) JIM30COM;
0) sHAOIIa3MaTHYECKOM CETH; I') IpaH XJIOPOIUIaCTOB;
6. K 1ByxMeMOpaHHBIM OPraHOMAAaM KJIETKH OTHOCHT:
a) METOXOHIPUU ¥ TUIACTHJIBI;
0) pruOOCOMBI M KJICTOUHBIHN IICHTD;
B) JIN30COMBI U BaKyOJIU;
r) OIIC u annapat ["onpmxu;
7. JIn30cOMBI B KJ1eTKe 00pa3yloTcs B:
a) B 9HJOIJIa3MaTHYECKON CETH; B) KJIETOYHOM IIEHTPE;
0) MUTOXOHIPUSIX; r) Komruiekce ['onbmxu
8. Opranonambl, pacnoJio;keHHbIe HA IPAHYJISIPHON YHAOIIA3MATHYECKOM CeTH M YYaCTBYKOLINE B
OuocuHTe3e 0esiKa, 3TO —
a) JIN30COMBI; B) pUOOCOMBI;
0) MUTOXOH/IpUY; I') XJIOPOIUIACTHI;
9. IHI0IUIA3MATHYECKYIO CeTh MOKHO Y3HATH B KJIeTKe M0:
a) MHOXXECTBY MOJIOCTEH C My3bIpbKaMU Ha KOHIIAX;
0) MHOKECTBY PacCMOJIOKEHHBIX B HEH TpaH;
B) CHCTEME CBA3aHHBIX MEXKIY CO00il pa3BeTBIEHHBIX KaHAJBIICB;
I') MHOTOYHCIICHHBIM KPUCTaM Ha BHyTpEeHHEH MeMOpaHe;
10. Ux ogHOI1 MOJIEKYJIbI HYKJIEHHOBOM KHCJIOThI B COJMHEHUH C OeJIKAMM COCTOUT:
a) MUTOXOHJPUS; B) XpOMOCOMa,;
0) XJ0poIIacT; T') HJIOITA3MaTUYECKAsl CETh;
11. Opranounas! — 3T10:
a) MOCTOSIHHBIE (DYHKIIMOHAIbHBIE YaCTU KIICTKU;
0) BpeMeHHbIE 00pa30BaHUsI KIIETKH;



B) BBIPOCTHI KJIETKHU;

') 00pa30BaHus, COCTOSIIIUE U3 MHOYKECTBA KIIETOK;

12. Ili1a3zmaTuyeckass MeMOpaHa COCTOUT U3:

a) IBOMHOTO €101 OEJIKOB U CJIOS JIMIUIOB;

0) IBOMHOIO CJI0S JIMNIUJOB U CJI0S YTJI€BOJIOB;

B) JIBOMHOTO cJ1051 OEJIKOB U YIJIEBOJIOB;

T') IBOWHOTO CJIOS JIUIIHJIOB U MOJIEKYJ O€JIKOB;

13. K npokapuoTam OTHOCSTCS:
a) OaKTepUH U BUPYCHI;

0) OakTepuH U OJHOKJIETOYHBIC BOJOPOCIIH;
B) IIpOCTEHILINE )KUBOTHBIE U OAKTEPUU;

') aBTOTPOGHBIE ¥ TeTepoTpOdHbIEC OAKTEPHH;

14. Kakue ¢pyHKIMM BBINOJHAOT YIJIeBOAbI?

a) CTPYKTYPHYIO B) KaTaJIUTUYECKYIO

0) SHEPreTUYECKYIO I') MHOTHE SIBJITFOTCSI TOPMOHAMU
15. Kakumu cBoiicTBaMHu 00J1a1a10T MOJIHCAXAPUABI?

a) XOpOILI0 paCTBOPUMBI B BOJIE, CIa/IKHE Ha BKYC

0) IJI0X0 pacTBOPUMBI B BOJIE, CIIaJIKUE Ha BKYC

B) TEPSIIOT CIIAJKUI BKYC U CIIOCOOHOCTH PAaCTBOPATHCS B BOJIC
16. Kakue cBsi3u cTA0MIM3MPYIOT BTOPHUYHYIO CTPYKTYPY 0e1k0oB?
a) KOBAJICHTHbBIE B) HOHHBIE

0) BOJIOPOIHBIC T') TaKH€ CBA3U OTCYTCTBYIOT
17. KakoBbl ¢pynknnu JHK B kiaerke?

a) OJIMH U3 OCHOBHBIX MCTOYHUKOB SHEPIUU

0) NIpUHUMAET HENOCPEACTBEHHOE YUacTHE B CUHTE3€ OEJIKOB
B) oOecrieunBaeT CUHTE3 YIJIEBOJIOB U JIMIIUAOB B KJIETKE

I') y4acTBYeT B XpaHEHHH U Iepejaue HacaeICTBEHHON HH(popMaIiu
18. MoHOMepaMu HYKJIEHHOBBIX KHCJIOT SIBJISIKOTCH:

a) a30THCTHIE OCHOBAHUS B) HYKJICOTH]T
0) pubo3a mim 1e30Kkcuprdo3a T') IJII0KO03a
19. Haubos1ee 3HeproéMKMHM SIBJISIOTCSH:

a) JKHPBI B) OCNKHU

0) HyKJIEMHOBBIE KUCIIOTBI ) BoAa

20. K mosiumepam OTHOCATCS:

a) Kpaxmal, 0eJIOK, IIeJUTF0JI03a

0) 0eJoK, TIIMKOTEH, KU

B) LIEJUTIOJI03a, caxapo3a, KpaxMa
T') TJII0K03a, OCJIOK, KK

BAPUAHT 2
Br16epuTe npaBuiIbHBINA OTBET HA IPEIOKEHHYIO HH(POPMALIHIO.
3anumure Homep U OyKBYy OTBeTa.
1.K/1eTKH »KUBOTHBIX OTHOCAT K IpyIie 3yKApUHOTHBIX, TAK KAK OHU UMEIOT:
a) XJIOPOIIACThI
0) rmIa3MaTH4ecKyo MeMOpaHy
B) 000JI0UKY
I) AP0, OTAENEHHOE OT LIUTOIIa3Mbl 000JI0UKON
2. Ctpoenne u (pyHKIMHU MI1a3MaTHYeCKOi MeMOpaHbI 00yC/10BJIeHbI BXOASIIIIMMH B €€ COCTaB

MOJIEKYJIAMM:
a) TIMKOreHa M Kpaxmasa B) OCJIKOB U JIMIHJIOB
0) IHK u AT® T') KJIETYATKH ¥ TIIIOKO3BI

3. BHyTpeHHsS MOTY:KH/IKAA Cpela KIeTKH, IPOHU3aHHAA MeJIbYaHIIMMU HUTSAMHU H
TPYOOUYKaAMH, B KOTOPO# PacioJio:KeHbl OPraHOUAbI U AP0, - 3TO
a) JIN30COMBI B) anmnapat [ onbpxu



0) uuTomIazMa I') SHJOIJIa3MaTHYECKasl CETh
4. I''TaBHBIM CTPYKTYPHBIM KOMIIOHEHTOM SI/Ipa SIBJISIIOTCS:

a) XpOMOCOMBI B) MUTOXOHJPUU

0) pubocoMbl T') XJIOPOILIACTBI
S. OcHOBHAs1 (PYHKIMSI MUTOXOHAPHi-

a) peayrumkanus JJHK B) cuHTe3 ATD

0) 6uocuHTe3 Oenka ') CUHTE3 YIJIEBOJOB
6. XJ10ponJiacTbl B pacTUTEIbHOI KJeTKe BHINOJIHAIOT (PYHKIMIO:

a) XpaHEHHUs U Nepejaul HaclIeICTBEHHON HH(OpMAaLIUK JOUYEPHUM KIIETKaM;

0) TpaHCTIOPTa OPTraHMYECKUX U HEOPTraHMYECKHUX BEIIECTB B KJIETKE;

B) OKHCJICHUS] OPraHMYECKUX BEIIECTB /10 HEOPTraHUYECKUX C OCBOOOXKIEHUEM YHEPTHH;
') 00pa3oBaHusl OPraHMYECKUX BEIIECTB U3 HEOPTaHMUECKUX C UCIIOJIb30BAHUEM YHEPTUU CBETA;
7. Kaky1o (yHKIMIO BBINOJIHSIET B KJIeTKe KJIeTOYHbIH eHTp?

a) MPUHUMAET y4acTHe B KJICTOYHOM JIeJIEHUU

0) ABJIsIETCS XpaHUTENEM HacleACTBEHHON HH(pOpMauu

B) OTBEYACT 3a OMOCHHTE3 OelKa

T') SBJSIETCS LIGHTPOM MAaTPHUYHOTO cHHTEe3a pudbocomuoit PHK

8. Opranoua, OTTpaAaHUYEHHBIN OT HUTOIJIA3MBI OJJHOI MeMOPAaHOM, COiePKAIMIA MHOKECTBO
(epMeHTOB, KOTOpPbIE PACHICILISIIOT CJI0KHbIE OPraHMYecKHe BelecTBa 10 MPOCThIX, MOHOMEPOB,-
a) MUTOXOHPUH B) JTM30COMBI

0) pubocomMbl r) anmnapar ['onabaxu

9. Kakue npouecchl NIpoucxoasT B pudéocomax?

a) OKHCJICHUE YTJIEBO/IOB

0) cuHTE3 MOJIeKyJ OenKa

B) CHTE3 JIMIIUIOB U YIJIEBOJIOB

') OKUCJICHHE HYKIEHMHOBBIX KHCIIOT

10. Ha MemOpaHax KaKHX OPraHOMI0B KJIETKH pacnojaraircs pudéocomsi?

a) SHIOIJIA3MaTUYECKON CEeTH B) JIN30COM

0) XJIOpOIIacTOB r) KomIuiekca ["ombmxu

11. Opranouanbl KJIeTKH, UMeEIONIUE IBe MeEMOPAaHbL,- 3TO:

a) JIN30COMBI 1 MUTOXOHAPUU

0) MUTOXOHJAPUU U PHOOCOMBI

B) IUIACTUABI U MUTOXOHAPUU

') pubOCOMBI M BaKyOJIH

12. Ha Mem0OpaHax riagkoi 3JHI0IJIa3MaTHYECKOH CeTH, B OTJINYMeE OT IIePOX0BATOI, He
NMPOUCXOIUT CHHTeE3Aa:

a) YIJIeBOJIOB B) JIMIIUIOB

0) OenkoB T') HyKJIEMHOBBIX KHCIIOT

13. XpoMocoMbI IpeACTABJISAIOT COOOI:

a) Heckoibko mosekyn JIHK, coennnéHHbIX BMecTe

0) monekyny JIHK B coenqunenuu ¢ nunuaamMu

B) HeckoJbko reHoB JJHK

r) monekyny IHK B coenunennu ¢ 6enkamu

14.Kakue GpyHKIIUM BBINOJHSIOT JUNUABI?

a) CTPYKTYPHYIO B) TEIUIOU30JUPYIOILYIO

0) SHEPreTUIECKYIo I') HESKOTOPbIE SBJISIFOTCS TOPMOHAMU
15. B kakuXx KJIeTKax COAepP:KUTCA 00JibIIe YIiIeBOA0B?

a) B paCTUTEJIbHBIX 0) B ’KUBOTHBIX

B) OJJMHAKOBOE KOJIMYECTBO B T€X M JIPYTHX KIETKAX

16. Kak nykiaeoruast JHK coenuHeHsl B 0HY 1enb?

a) uepe3 ocTaToK GochopHOI KUCITOTHI OTHOTO HYKJICOTH 1A U 3-aTOM JE€30KCUPUOO03BI APYTroro
0) yepe3 ocTatok (HochOpHOIT KUCIOTHI OJTHOTO HYKJICOTHIA i a30THOE OCHOBAHUE JAPYTrOTO

B) uepe3 ocTtaTku (HochopHOIl KUCIOTHI COCETHUX HYKIEOTHIO0B

I) yepe3 J1e30KCUPUO03bl COCEAHUX HYKJICOTHI0B



17. U3 aMHHOKHCJIOTHBIX 0CTATKOB MOCTPOCHBI MOJICKYJIbI:

a) yIriieBo/IOB B) JIUITUIOB

0) 6enKoB T') BOJIBI
18. CocraB JIHK u PHK otiamuaercsi cogep:xanuem:
a) caxapa

0) a30THCTBIX OCHOBAHUM

B) caxapa U a30TUCTHIX OCHOBAHUM

19. los THK xapakTepHsI cjieqylonue a30THCTbIe OCHOBAHUS:
a) aJIcHUH, TyaHWH, ITUTO3WH, ypaIuI

0) aJeHUH, IUTO3UH, TUMUH, YDA

B) aJICHUH, TYaHWH, IUTO3WH, THMUH

20. MoHoMepoM KpaxmMaJjia U IIMKOTeHa SIBJISeTCS:

a) caxaposa B) pubo3a

0) riroko3a T) 1e30Kkcuprbo3a

Kpurepun oueHok:

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

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

“3” (ymoBnerBoputenbHO) — 10-14 mpaBUIBHBIX OTBETOB

“2” (HeyAOBIETBOPUTEIHHO) — 9 U MEHee MPaBUILHBIX OTBETOB

Paznen 2 «Ctpoenue u pyHKIMH OPraHu3Ma

Bpems BoinosiHeHus 3aganus 1435SmMun

BapuanTt 1
OTBGTI)TG HpaBI/IJII)HO Ha BOHpOCBIZ
1. U3yuyeHueM 3aKOHOMEPHOCTE HACJIeICTBEHHOCTH M H3MEHYHMBOCTH OPraHU3MOB 3aHUMAETCS
HayKa......
2. SIBJIeHM e MOJMILUIOUIMHU MPEACTABJISAET COOOM. ...
3. ®eHOTHII 3TO....

4. InrnOpuiHoe CKpenMBaHue — 3TO CKpeIHBaHHE POIUTEIbCKUX (OPM, KOTOPbIE PA3THYAIOTCS

1no....
5. HazoBuTe Npu3HaKH, Xapakrepusywinue myranuu (1) u moaupukanum (2):
a) UMEIOT MPUCIIOCOOUTENbHBIN XapaKTep;
0) mepenarTcs MO HACIE/ICTBY;
B) HOCAT CIIy4alHbII XapakTep
T') HE IEpeJatoTCs IO HACIIECTBY
1) HE 3aTparuBaroT reHOTUIa
€) U3MEHSIOT TeHOTHIT
) U3MEHEHHUSI IIPOUCXOJIAT B XpPOMOCOMAax
Oco0n, B MOTOMCTBE KOTOPBIX 00HAPYKHUBAETCS pacllenieHue, HA3bIBAKTC. ...
7. K ananu3upyomeMy OTHOCST CKpPellUBAHNE THIA:
a) Aax Aa;
0) Aax aa;
B) AA X Aa;
8. /Kenckasi rereporaMeTHOCTbH HMMeeT MeCTO y:
a) Ip0o30(OHIIBL;
0) uenoBeKa;
B) IITHII;
9. KosimuecTBO (DEHOTHIIOB NPHU CKPeIIMBAHUU AA X Aa B ciiy4yae MOJHOI0 JIOMUHUPOBAHUS:
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. MyTanus — 3T0 M13MEHEHHsl B FeHAaX, IPOUCXOASIIIHE MO/ BIUSIHUEM. ...
13. MeToja, KOTOPBIii HeJIb3sl HCIOJIbL30BATH IJIA U3y4YeHHUs] TeHEeTUKH Yel0BeKa:

a) THOPHUIOJIOTHYECKHUIA;

0) OMOXUMHUYECKHIA,

B) T€HEaJIOTMYECKHIA;
14. OgHOpOAHYI0 IPYNIIY PACTEeHUH ¢ X035 CTBEHHO LIEHHBIMHU MPU3HAKAMM HA3bIBAIOT -...
15. MaccoBblif 0TOOp NPAKTHYECKH He UCI0JIb3yeTCs B CeJICKIHU. ...
16. LleHTpHI MHOTO00OPA3Usl M MPOUCXOKAEHUS KYJbTYPHBIX PACTEHUI YCTAHOBHI. ...
17. Pazpaborath cioco0bI npeogosieHus 0eCnIoAusl MeKBUIOBbLIX THOPHI0B BIIePBbI€ YIAJI0Ch...
18. MeToa, IIMPOKO UCHOJIb3yeMblii B CeJIEKIMH PACTEHU 1 MUKPOOPTaHU3MOB U MO3BOJISIIOLIM i
HCKYCCTBEHHO 0JIy4YaTh MyTAllMH,...
19. ITo kakum npu3Hakam I'. Menaeb n30paj ropox 00beKTOM CBOMX MCCJIe0OBAHUIL:

a) CaMOOTIBbUISIOIINUNCS OTHOJIETHUK;

0) UMeeT KOHTPACTHBIC TIPU3HAKHY;

B) 00a OTBETa BEpPHBI;
20. I'ne pacnoJioskeHbl a/leIbHbIE TeHbI:

a) OIHa XpOMOCOMa;

0) pa3HbIC XPOMOCOMBI

Bapuant 2
Bri6epuTe npaBUIbHBINA OTBET HA MIPEJIOKEHHYIO HH(DOPMALIUIO.
3anumuTe HOMEp U OYKBY OTBETA.
1. CymHocTh rHOPHI0JIOTMYECKOTr0 METO/AA 3aKJIYACTCH B:
a) CKpelIMBAaHUYU OPTaHU3MOB U aHAIIN3€ TOTOMCTBA;
0) MOJIy4eHUU MYTallUi;
B) MCCIICZIOBAHUN T€HEAJIOTHIECKOTO JIPEBa;
T') MOJIYy4eHUU MO (DUKALIHIA;
2. OpranusM, B TeHOTHIIe KOTOPOT'0 COAEPIKATCS Pa3Hble aJJIeJ I OHOI0 I'eHa, HA3bIBAIOT:

a) pElECCUBHBIM; B) T€TE€PO3UTOTHBIM;
0) TIOMUHAHTHBIM; ') TOMO3UTOTHBIM;
3. Kak Ha3BaJ I'. MenaeJib NIPU3HAKH, He IPOSIBJISAIONINECS] Y THOPHA0B IIEPBOr0 MOKOJIEHUs ?
a) TeTepO3UrOTHBIMU, B) PCLIECCUBHBIMH;
0) rOMO3UTOTHBIMHU; ') IOMUHAHTHBIMU;
4. COBOKYITHOCTH T'€HOB, KOTOPYI0 OPTraHW3M I0JIy4aeT OT POaAuTeeil, Ha3bIBAIOT:
a) reHo(hOHIOM; B) (DEHOTHUIIOM;
0) HACIIEICTBEHHOCTHIO; ') TEHOTHUIIOM;
5. Opranusm ¢ reHOTHIIOM, FeT€PO3UTOTHBIM 110 IBYM Mapam aJijieJieii, -
a) AaBs B) aaBB
0) AaBB r) AABB
6. Oco0u, oOpa3yoiue OJHH COPT raMeT U He JIal0lHe PacCIleNJeHUusl IPU3HAKOB B IOTOMCTBE,-
a) MyTaHTHBbIE; B) T€TE€PO3UTOTHBIE;
0) reTepo3uCHEIE; I') TOMO3UTOTHBIE;

7. U3 stiileK/IeTKH pa3BUBaeTCs 1€BOYKA, eCJIM B MpoLecce OMJIOT0TBOPEHHs B 3UI0Te 0Ka3aJuCh
XPOMOCOMBI

a) 44 aytocomsl + XV B) 44 ayTocombl + XX

0) 23 ayrocomsl + X r) 23 ayTocoMsl + Y
8. Kakue ramernsl 00pa3yioTcsi y 0co0U ¢ reHOTHIIOM AaBB?



a) AB, BB B) Aa, AA

0) AB, aB r) Aa, BB
9. Kak 0003Ha4a10TCsl TEHOTHUIIBI 0c00eil Mpu TUTrMOPUAHOM CKpelMBaHum?
a) BBBB x AaAa B) AaAA x BeBB
0) AaBB x AaBs r) Aaaa x BeBs
10. Cko/1bKO map aJbTEPHATHBHBIX NPU3HAKOB U3y4al0T NP MOHOTMOPUAHOM CKpelIUBAHUN?
a) oHy B) JIBE
0) Tpu T') YeThIpe
11. 'emoduins y AeTeii yame nposiBJjsieTcs oT Opaka —
a) HEPOJICTBEHHOTO B) JItOJIeH pa3HBIX HALIMOHAILHOCTEH
0) OTU3KOPOACTBEHHOTO I) JIIOJIEH pa3HbBIX pac
12. Kak Ha3bIBaeTCA HAYKA 0 3aKOHOMEPHOCTSIX HACJIEeICTBEHHOCTH U U3MEHYNBOCTH?
a) 9KOJIOT sl B) CEJIEKIIMS
0) OMOTEXHOJIOTHS ') FeHeTHKa
13. IIpeodaanarommii NpU3HAK, KOTOPBI NPOSBJIsieTC Y TNOPUAHOIO MOTOMCTBA, HA3BIBAIOT:
a) IOMUHAHTHBIM B) THOPUIHBIM
0) periecCUBHBIM I') MyTaHTHBIM

14. YkaxuTe reHOTHII YeJIOBEKa, eCJIN 10 (JeHOTHUILY OH CBETJIOBOJIOCHIN U roJry0orinasbli
(peueccuBHBIE MPU3HAKHU):
a) AABB B) aaBB
0) AaBs r) AaBs
15. « B noTomcTBe, MOJIy4€eHHOM OT CKpellUBAHNS THOPU/I0B MEPBOr0 NMOKOJIeHHs, YeTBEPTh
oco0eii ”MeeT peleCCUBHBII MPU3HAK, TPU YeTBEPTH — JOMHUHAHTHBII - 3TO 3aKOH:
a) eIMHOO0OPa3usl THOPUIOB TIEPBOTO TOKOJICHHUS
0) pacuierieHus
B) HE3aBUCHUMOTO pacCIpe/IeIeHHs TEHOB
T') CHETUIEHHOTO HACIEA0BaHUs
16. CBOiCTBO NPOTHBOMOJIOKHOE HACIEACTBEHHOCTH, HO HEPA3PBIBHO C Heil CBSI3aHHOE, - ITO:
a) pa3BUTHE B) pa3ipaXxUMOCTh
0) U3MEHYUBOCTh T') aJlanTamnus
17. 3arpsi3HeHue OKpYKamOIIel cpeabl MyTareHaMHu, MOBbIIIEHHE YPOBHS PAIUAIIUHN — IPUYUHBI:
a) yBeJIMUYeHUs yrciia MHPEKINOHHBIX 3a001eBaHM
0) yBeJIMUEHUS YMCIIa HACIICICTBEHHBIX 3a00JIeBaHUI
B) IIPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpefie
T') YCIIO)KHCHHS LIeTIeH TTUTaHUS
18. U3MeHeHMe MOC/IeI0BATEIbHOCTH HYKJIe0TH10B B MoJiekyJe JHK — 310 myranus:
a) reHHas B) XpOMOCOMHasI
0) reHoMHas ') ayTOCOMHast
19. IIpumepom, KaKoii K3MEHYNBOCTH SIBJISIETCS BLITATHBAHHE cTe0JIell y pacTeHmii,
HCNBITHIBAIIINX HE0CTATOK CBETA:
a) MyTallMOHHOM; B) KOMOMHATHUBHOW;
0) IUTOIIA3MAaTHYECKOM; T) MOAU(DUKAITMOHHOM;
20. YcTaHOBHTE COOTBETCTBHE MEKIAY HacJeAcTBeHHOI (A) n Mmoguukaunornnoii (b)
U3MEHYHUBOCTBHIO M MX XapPaKTePUCTHKAMHU.
a) MPOSIBJIIETCS TOJIBKO B IPEJIENIax, OrPAHUYCHHBIX TEHOTUIIOM;
0) BO3HUKIIIEE U3MEHEHUE HE MepeaéTcsi TOTOMKAM;
B) MOKET 3aTparuBaTh OTJEIbHbBIC T€HBI;
') MO’KET U3MEHUTH KOJIMYECTBO XPOMOCOM B XPOMOCOMHOM Habope;
1) SBJISETCS CIIEICTBUEM HOBOM KOMOWHAIIMY T€HOB, BOSHUKIIEH MTPH OIIOJOTBOPEHUU;
€) MPOSIBJIICTCS B OTBET HA BO3JCHCTBHUE OTACIHHBIX (PaKTOPOB CPEIHI.
Kpurepun oueHok:
“5” (otanuHO) — 19-20 npaBUIBHBIX OTBETOB
“4” (xopomio) — 15- 18 nmpaBHIIBHBIX OTBETOB
“3” (ynosnerBopurenbHo) — 10-14 nmpaBUIIbHBIX OTBETOB



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

HaumenoBanue pazgena: Pasnen 3. «Teopus 3Boronumn»

Bpemsi BoinosiHeHus 3aganus 20 MuH

Bapuanr 1

1.YUro sBAsieTcst 10Ka3aTeIbCTBOM YBOIIOIIMU?

A) apomop¢o3

b) nanoananranus

B) maneonTonornueckue TaHHbIE

I') ecrecTBeHHBII OTOOP

2.ITouemy y BepO:IrO/Ia )KHUP CKAIJIMBAETCS HA CIIUHE, a HE paclpeAessieTcs o BceMy Tery?
A) uToOBI HE OBLIO TTeperpeBa Ha COTHIIE

b) oH sIBIIsIeTCS UCTOYHUKOM BOJIBI U SHEPT U

B) Tam Gosnbliie KpOBEHOCHBIX COCYIOB

3. Kak Ha3pIBaeTcs, HayKa, N3y4arollias 3apo/IbIIlIeBOE pa3BUTHE OPraHU3MOB?
A) MUKpOOHOIOTHS

B) cpaBHUTENBEHAST aHATOMUS

B) rucronorus

I') smOpuonorus

4.Yewm siBIISI€TCS €CTECTBEHHBIN 0TOOP, OOpb0a 3a CyIeCTBOBaHHE, HACIIEICTBEHHOCTh, I3MEHYHBOCTH?
A) HarpaBIECHUSIMH BOJIOIUH

b) aBmxymuMu cuaamMu 3BOTIOIUU

B) pesynpTaTamu 3BOIIOLIUN

5.Kak Ha3piBaeTcs MHOIUBUIAYATbHOE PAa3BUTUE OpraHu3Ma?

A) oHTOTEHE3

b) punorenes

B) naprenorenes

I') oorenes

Bapuanr 2.

1.YTo0 ABNsieTCst ABMKYLIEH CUIIOW 3BOTIOLUN?

A) najseoHTOI0T U

b) ecrectBeHHBII OTOOP

B) 6uoreorpadus

2.Ilouemy Yy TIOJIEHS, MOpPKa MHUP PACIIONaracTcsl paBHOMEPHBIM CIIOEM I10 BCEMY Tery?
A) SBISETCSI HCTOYHUKOM BOJIBI Ml SHEPTUH

b) BeImonHAET PyHKINIO TEPMOPETYIAINU

B) siBnsieTcst HCTOYHMKOM KHCII0pO/ia

3.Kak Ha3piBaeTcsa Hayka, U3ydaromniasi IpeBHUE BIMEPIINE OPraHU3MbI?

A) nuuronorus

b) rucronorus

B) naneonTonorus

I') smOpuonorus

4. Kak Ha3bpIBaeTCs UCTOPUYECKOE Pa3BUTHE OpraHu3Ma?

A) oHTOTEHE3

b) puorenes

B) oorenes

I') maprenorenes

5. Yro npexacrapusieT coO0i B3aMMOOTHOUIEHMSI, KOTOPBIE CKIIAABIBAIOTCS MEXKAY 0COOSIMU pa3HbIX
BUIOB?

A) U3MEHYUBOCTH

b) mexxBuoBas 6opnrda

B) BHyTpuBHI0Bas 60pnba



I') ectrecTBeHHbIN 0OTOOP

Kpurepun ouneHok:

“5” (OTAMYHO) — 5 IPAaBUIIbHBIX OTBETOB

“4” (xopo110) — 4 MpaBUIBLHBIX OTBETOB

“3” (YOOBJIETBOPUTEIBHO) — 3 MPAaBUIIbHBIX OTBETOB

“2” (HeyAOBIETBOPUTEIHHO) — 2 U MEHEE MPABUIBLHBIX OTBETOB

HaumenoBanmue pasjaena 4 «IKoJ0rus»

Bpems BbInosiHeHus 3aiaHus 45 MuH
BapuanTt 1

Yacrs 1(A)
Bri0epuTe 01UH NpaBUJIbLHBII OTBET.
Al. K abuotnyeckum GpakTopam OKpY:KAKOIIEH cpeabl OTHOCAT:
A) penbed, KIMMar, TeMeparypy, CBET, BIaKHOCTh, COJIEHOCTb BOJIBI
b) pacturtenbHbIi Onaj, MUHEPAIbHBIN COCTaB MOYBBI, BIAKHOCTh
B) COJICHOCTBH BOAbI, OTMEPIINEC YaCTU BOAHBIX paCTeHI/Iﬁ 1 OCTaHKH KHBOTHBIX, CBET
I') ra3oBblit cocTaB aTMoc(epsl, 3arpsi3HEHUE MOYBBI, BO3[yXa M BOJbI TPOMBIIIJICHHBIMU OTXOJaMHU
A2. Tun MeXBHUIOBBIX OTHOLIEHU, IPU KOTOPOM 002 OPraHU3Ma MoJIy4aloT B3aUMHYI0 N0JIb3Yy

A) XMIIIHUYECTBO B) cum6buo3

b) xonkypeHuus I') mapasutuzm

A3. [Ipou3BoanTe/ M OPraHNYeCKUX BelleCTB B IKOCUCTEME

A) nIpoayLEeHTHI B) penynentst

b) koHCYMEHTBI I') ’xuBOTHBIC

A4. O60J10uKka 3emiin, 3aceJIEHHAS )KUBBIMHM OPraHU3MaMU, HA3bIBAETCH:
a) rugpocdepoit 0) nmurocdepoii B) atMocdepoir 1) bmochepoit

AS. Yuenue o 6mocgepe 66110 cO31aHO:

a) 2K.b. Jlamapkom 0) B.W. Bepnaackum  B) O. 3roccom r) D. Jlepya
A6. UTo 13 nepevncjJeHHOro siBJisieTcsi 0UoreoneHo3om?

A) nyxa mocine g0kt

B) manenbkuii npyn

b) kamuis pocsl

I') akBapuyM ¢ BOJOPOCIISIMA HAa KOCMUYECKOM Kopaodiie

A7. K kocHomy BemiecTBy 0Ouocdepbl OTHOCATCSH:

A) HeQTh, KAMEHHBIN YIOJIb, YTOJIb, U3BECTHSK

b) Bona, mousa

B) rpanut, 6a3zansT

I') pacrenus, >kMBOTHBIE, OaKTEpUHU, TPUObI

AS8. OrpannvuBaommii GakTop 1 pacCPOCTPAHEHUsI OPraHU3MOB B TYH/pe
A) HU3Kas BIAXXHOCTh B) Hu3kas remneparypa Bo3ayxa
b) 3a60109€HHOCTD TTOYBBI I') HemocTaTOK MUIIH

A9. IIpaBWIBLHO COCTABJIEHHAs 1eTPUTHAS NHUIIEBAS LeNb:

A) scTped— ap0o3a— 10K 1eBOHYEPBb—ITUCTOBONHOMAT

b) nucToBoii onag— 10 aeBoiuepBb— APO31—>SCTPEO

B) sictpe6—ckBopen—nayk—00bs KOpOBKa—> TJIS— JIUCThS

I') muCcThI—TI—00KbIKOPOBKa—TIAyK— CKBOPEI—SICTPEO

A10. CoBOKYITHOCTB BCeX KUBBIX Opranu3moB Ouocdepst B. U. Bepuaackuii npeasioxul Ha3BaTh
A) )KU3HBIO B) xuBBIM BeliecTBOM



b) 6uomaccoit I') mpaBUIIbHOTO OTBETA HET
Yactb 2(B)
B 3aganusix B1-B2 BbiOepuTe 3 BepHBIX 0TBeTA M3 IECTH.

B1. K anTponoreHHbIM 3K0J10rn4ecKuM (GaKTopaM OTHOCHT:
A) BHeceHHE OpraHNYeCKUX y100peHUI B TIOUBY

b) ymenblieHue B BOJOEMax C yBEIMUEHUEM TITyOUHBI

B) Beinasenue ocagkoB

I') npekpaiieHre By IKaHUYECKON eI TEIbHOCTH

J1) npopeXUBaHUE CaXKEHLIEB COCHBI

E) oOmenenue pex B pe3ynbTare BEIpYyOKH JIECOB

B2. B ecrecTBeHHOl IKOCHCTEME:

A) pazHooOpa3HbIii BUIOBOI COCTaB

b) oburaeT HEOOIIBIIIOE YHCIIO BHIOB

B) He3aMKHYTBIN KPyrOBOPOT BEILLIECTB

I') 3aMKHYTBII KPyrOBOPOT BELLIECTB

J1) pa3BeTBIEHHBIC ICTTH TUTAHUS

E) cpenu koHCyMEHTOB ITpeo0Iaat0T XUIIHUKH

B3. YcTaHoBHTE COOTBETCTBHE MEXKIY KOMIIOHCHTAMM CPEAbI U IKOCUCTEMaMU:

KommnoHeHTHI cpeabl IKOCHCTEMBI
A) KpyroBOpoOT BELIECTB HE3AMKHYThII 1) arpoueHos
b) kpyroBopoTt BemiecTB 3aMKHYTHII

B) nenu nuranus KopoTkue 2) 6uoreoneHo3

I') nenu nutaHus UIMHHBIC
J1) npeobiiaianie MOHOKYJIBTYP

Yactb 3(C)
/atme pazeepuymeutii omeem.
C1. B uém npuynHa MaccoBBIX MUTPAIUI )KUBOTHBIX
Bapuanr 2
Yactp 1(A)
Buvibepume 00un npagunvHwlii omeem.
Al. K onornueckum (pakropam okpy:xaiouieid cpeabl OTHOCAT:
A) pacTUTeNbHBIN Onaj, MUHEPAJIbHBIN COCTAaB MOYBBI, BIAKHOCTD
b) coneHocth Bo/bI, OTMEPIINE YACTU BOJHBIX PACTEHUH U OCTAHKHU )KMBOTHBIX, CBET
B) rubens pacTenuii v KUBOTHBIX OT MH(EKIIHIA, BEHI3BAHHBIX MUKPOOPTaHU3MaAMU
I') rasoBblii coctaB armocgepbl, 3arps3HEHHE IOYBbI, BO3JyXa M BOJbl IPOMBILIICHHBIMU
0TXOJaMH
A2. Jxonoruyeckue pakTopbl BO31eCTBYIOT HA ’KUBbIe OPraHU3MbI:
A) OJTHOBPEMEHHO U COBMECTHO APYT C APYroM
b) oiHOBpeMEHHO ¥ U30JUPOBAHHO IPYT OT Apyra
B) coBmecTHO ApyT ¢ ApyroM, HO B OIIPEIEIIEHHOM MOCIE10BaTEIbHOCTH
I') uzonupoBaHHO APYT OT ApyTa U B ONMPEAEIEHHOM MOCIe0BaTeIbHOCTH
A3. U3 nepeyncieHHbIX O0MOJOTNYECKUX SIBJIEHUN rOIMYHBIM OHOPUTMAM MOTYUHSAIOTCS:
A) U3MeHeHNe CKIIOHHOCTH K KPOBOTEUEHHSIM Y ONEPUPOBAHHBIX OOJIBHBIX
b) oTkpbIBaHuE U 3aKpbIBaHNE PAKOBUH Y MOPCKUX MOJIJIIOCKOB
B) usmenenue TemnepaTypsl Tea 4eloBeKa
I') Murpanus JI0cOCeBBIX PHIO HA HEPECT B PEKH
A4. B nomyasiuMu, cOCTOSIIedl M3 NMOCTOSIHHO PAa3MHOKAKIIMXCH 0c00eil, YHCIeHHOCTh Oyaer
YBEJIMYUBATHLCA MPHU CJIeAY0UeH BO3PACTHON CTPYKTYpe:



A) 0JIMHAKOBOE COOTHOILIEHNE MIIAJIINX, CPEAHUX U CTAPIINX BO3PACTHBIX IPYIII
b) Mitagimx Bo3pacTHBIX TPYII MEHBIIIE, YEM CPETHUX U CTapIINX
B) cpeaHux BO3pacTHBIX TPYIIT OOJBIIE, YeM MITAIIIHX U CTAPIIHX
') Mnaimx BO3pacTHBIX MPYIIT OOJBIIIE, YEM CPETHUX U CTapIINX
AS. TlIpumMepoM OHOTHYECKHX MEKMOMYJIAIHOHHBIX B3aUMOOTHOIIEHUI IBYX BU/0OB M0 THUILY
KOHKYPEHIHH SABJISIETCSI COBMECTHOE CyllleCTBOBAaHUE:
A) BOpPOHBI U CUHUIIbI
B) xaHaacko# u eBpOIeCcKOil HOPOK
b) 6epessl u rpuba-TpyTOBUKa
I') yenoBeka u 4YeIO0BEUECKOM acKapu bl
A6. [TpuMepoM OHOTHYECKHX MEKMOMYJIAIHOHHBIX B3AaUMOOTHONIEHUI IBYX BU/0B M0 THUILY
MYTYaJIu3Ma fIBJISeTCSl COBMECTHOE CyllleCTBOBaHUE:
A) aKTUHUY U paKa-oTIIeITbHAKA
B) KopoBEbI 1 uepBsi-cocalbIIUKa
b) KryTHKOBBIX POCTEUIINX U TEPMUTOB
I') KOBITHBIX MJIEKOITUTAIOIINX (B CABaHHAX )
A7. Yto 13 nepevncJeHHOro sBJsIeTCS IKOCUCTEMOM, HO He ABJIseTCs] 0MOreoneHo3oM?
A) HIMPOKOJTMCTBEHHBIH JieC
b) neHp B IMPOKOJIUCTBEHHOM JIECY
B) nonsiHa B IMPOKOTUCTBEHHOM JIeCy
I') myr psaoM ¢ MHUPOKOIUCTBEHHBIM JIECOM
AS8. IlepBHYHBIM KOHCYMEHTOM B HEKOTOPOI IKOCHCTEMe SIBJISETCH:
A) cokon b) nucuna B) onenn ) yx
A9. [IpaBWJIbHO cOCTaBJIeHHAS MACTOMIIHAS MUIIEBAsI LeNb:
A) MHCTEI—TII—00KbIKOPOBKa—TIayK— CKBOPEI—SICTPEO
b) sictpe6—ckBOpen—nayk—00Kbsi KOPOBKa— TJIS— JIUCThS
B) nucroBoii onag— 10xaeBoiuepBb— ApO31—>SICTPEO
I') sictpe6— apo3a1— 10K AeBOHYEPBb—IUCTOBOMOMA]
A10. IIpaBuIbHO cocTaBJIeHHAsi BTOPUYHAS IKOJIOTHYeCKasl CYKIeCCHS:
A) noxapuile—IUIIaiHUKA U BOJOPOCIU—TPaBbl U KyCTApHUKU—€TTbHUK—>0EpE3HIK
—yOpaBa
b) ckanpl—numaiiHUKN U BOAOPOCIU—MXHU U TAOPOTHUKU—TPABbI U KYCTAPHUKH—
Oepe3HIK— CMEIIaHHBINIIeC— eITbHUK
B) BeIpyOKa—TpaBbl U KyCTapHUKU—OEpE3HIK— CMEIIaHHbINIeC— eTTbHUK
I') mycTromb—MXH1 ¥ MAMOPOTHUKA—TPABBI U KyCTAPHUKH— CMEIIaHHBIATIEC—0epe3HIK
— ayOpaBa
Yactb 2(B)
B 3a0anuax B1-B2 evioepume 3 eeprblx omeema u3 npuee0eHHulXx.
B1. MecToM 1151 nepBUYHOM CYKIIECCMH MOTYT CJIYKUTh:
A) necHas BeIpyOKa
b) oOHax&nHas ropHast mopojia
B) necuanbie 1roHbI
I') 3a0po1ieHHbIE CeIbCKOX03IHCTBEHHBIE YTOTUS
J1) BBITOpEBILINE YYACTKU
E) OpiBIICE TOKE JIETHHIKA
B2. KoncymeHTOM Jieca SIBJIsSIeTCS BOJIK:
A) moTpebseT CONHEYHYIO SHEPTUIO
b) perynupyeT 4uCICHHOCTh MBIIICBUIHBIX TPHI3YHOB
B) BeIMONHSET poiib peaylieHTa
I') moemaeT pacTUTEIILHOSAHBIX KUBOTHBIX
J1) ABNsIeTCS XUITHUKOM
B3. YkaxkuTe COOTBETCTBHE MEKAY MapaMH KUBOTHBIX M THIIOM HX B3aMMOOTHOIIEHHUIi:
Llapwvl scusommbix Tunwi 83aumoomuouieHull
A) ocTpulia — 4eJI0BEK 1) XMILIHUK — JKepTBa



b) Bosk — 3as11 2) napasuT — X035IMH

B) coBa — mbImb

I') runpa — napuus

J1) 6b14nii LeTIeHb — KOMBITHOE KUBOTHOE

Yactsp 3(C)

Jaume pazeepuymotit omeem.

C1. B 1859 rony na omHol u3 Gepm ABcTpanuu BeITyCTHIM 12 map kpoiukos. Yepes 40 et
YHUCIEHHOCTb UX JJOCTHUIJIA HECKOJIBKUX COT MIJIIMOHOB 0cobel. Kponnku cranu GeactBueM ABCTpaIui.
YeM MOKHO OOBSICHUTH MAaCCOBOE pa3MHOXKEHHE KpoJnKoB? Kak CHU3WIN UX YUCIEHHOCTbH?

Kpurepun ouneHok:

“5” (otamuHO) — 21-25 npaBUIIbHBIX OTBETOB

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

“3” (ynoierBopuTenbHO) — 13-15 npaBUIIbHBIX OTBETOB

“2” (HeyHOBIETBOPUTEIHHO) — 12 U MEHee MPaBUIIbHBIX OTBETOB

MHHHUCTEPCTBO CEJIbCKOI'O XO3SIMCTBA POCCUMCKOM ®EJEPAIIUA
®denepaibHOE TOCYIAPCTBEHHOE OI0KETHOE 00Pa30BaATEIBLHOE YUPESKICHUE
BBICIICIO O6paBOBaHI/I$[

«APKTHUYECKHI TOCYJAPCTBEHHBII ATPOTEXHOJIOTUYECKUN YHUBEPCUTET»
(®I'BOY BO Apxkruueckuit TATY)

KOJ’IJ’IG,I[)K TEXHOJIOTUH U YIIpaBJICHUA
HaMMEHOBAHHUE CTPYKTYPHOI'O IOApa3IeICHH

KommiekT maTepuasion
JJIS1 IPOBeeHN sl
NMPaKTHYECKHUX 3aHATHI
OVII 08 buonorus

40.02.04 HOpucnpyaeHuus




Sxyrck — 2024 r.

Ilpakmuueckaa 3anamue Nel
«"Bupycnvie u 6axkmepuanvnvle 3a001e6anusn. Qdujue nPUHYUNBL UCNOTb30EAHUS 1IEKAPCIBEHHBIX
eeutecme. OcobeHHocmu npumeHenus AaHmuouomuKkos".
Teopemuueckas uacmo

Ha mpotskeHun >kM3HU BCE Mbl HEOJAHOKPATHO CTAJIKMBAEMCS C Pa3IMUHBIMM 3a00J€BaHUSIMHU.
Jlist Toro, 4To0bl UX 3PPEKTUBHO JIEYUTh, HEOOXOIUMO pa3o0paThCs B TOM, Kakas MH(EKIHS cTaja
IIPUYMHON: BUpycHass uiau OakrtepuasnbHasg. C TOYHOCTBIO 3TO ONPEIEIUTH CIOCOOEH TOJIBKO Bpad,
OCHOBBIBASICh HAa aHAIM3aX M KIMHUYECKUX HUCCeloBaHMAX. M Bce ke CylecTBYIOT ONpe/esieHHbIE
NPU3HAKH W OTJIWYUS BUPYCHOH OT OakTepualibHOW WHQEKIUH, IO KOTOPBIM MOXHO CJeNaTh
MIpe/IBApUTENIbHBIN BBIBOJI O Xxapakrtepe 3aboneBanus. OJHAKO CaMOAMATHOCTUKA HE 3aMEHUT
KOHCYJIbTAIIMIO U MCCIIEI0BaHUs y Bpada-lpodeccroHaa.

Bupyc — 370 HekseTouHas (opma KU3HH, KOTOpas pacHpocTpaHseT MH(EKIMI0 Ha KIETKU
KMBBIX OPTaHU3MOB, BKIItoUasi 0akTepun. TepMUH BO3HHK OT JJATHHCKOTO CJIOBA Virus, 0003HAYa0IIETO
«a». TIpoucxoxkieHue BUPYCOB SBISETCS OJHOM M3 HEPACKPBITHIX TailH Ouonoruu. Yucino moapodHo
U3Y4YEHHBIX BUPYCOB JOXOJUT JO MATHU ThHICSAY, OJHAKO CUUTAETCS, YTO UX pPEaIbHOE KOJUYECTBO
npeBbilIaeT MUUTHOH. Bupyc npencrasisier u3z ceds monexkyny JJHK unu PHK 3amumiennyto 6enkoBoit
000JIOUKOW — KAallCHJIOM, B HEKOTOPBIX CIy4asX — JHIMHIHOW o0osioukoir. HecmoTps Ha Hammuue
F€HETUYECKOTO Marepuasa, BHE JKMBOM KJIETKM BHUPYChl pa3MHOXaTbCd He MoryTr. Hx pasmep
COCTABJISIET MEHBIIIE OJHOW COTOM YacTH CpeAHEW OaKTepHH, MOITOMY HMX TaK CIOXKHO HCCIICAOBATh.
Hayka, koTopas 3aHMMaeTcs U3y4eHUEM BUPYCOB, Ha3bIBA€TCS BUPYCOIOTHEH.

Camas pacrmpocTpaHeHHas Kiaccu(uKaiys BHUIOB BUpYCa 3aBUCUT OT THIIA T€HETHYECKOIO
Marepuaia, To ecTh BblIEHAOT Bupychl [JIHK-comepxkamme u PHK-comepxamme. bosbiias ydacts
BHUPYCOB OTHOCHUTCSI KO BTOpoMmy kiaccy. CyIIecTBYIOT U BUPYCHI-UCKITIOUESHHUSI, COJiepKalire o0a Tuma
HYKJIEMHOBOHM KHCIOTHL. Jpyroit cmoco6 knaccudukanuu, kotopeiid B 1971 roxy npemtoxun 3Bung
bantumop, paccmaTpuBaeT TakKe KOJMYECTBO LIETIOYEK HYKJIEMHOBOW KHCIOTHI (OJHA WU JIBE) U
croco0 ee BOCTIpou3BeIcHUS (CHHTE3 B spe, Ha puOOCOMaxX WIIH B IIUTOTUIA3ME).

[lepeHOC BUPYCOB MOXKET OCYLIECTBIATHCA pPA3IMYHBIMU IYTSIMH: OT OJHOTO OpraHu3Ma
JpyroMy IpH HENOCPEACTBEHHOM KOHTAKTE, IPHU KOHTAKTE C E€CTECTBEHHBIMH BBIJCIECHUSMU WU
BO3/1yIIHO-KanelbHbIM IyTeM. HekoTopbie BUPYChl MOTYT ITOPA3UTh HIMPOKHUM KPYT )KUBBIX OPraHU3MOB,



JpyTHe — TOJIBKO ONPE/ICIICHHBIN BUI. BHpPyCHI 4elloBeKa MEPEHOCAT OTPOMHOE MHOXKECTBO MH(DEKITHIA,
HA4YMHAS OT JOBOJIBHO 0€300UIHOM MPOCTYABI U 3aKaHYMBAsi TAKUMH 3a00JIEBaHUSIMU, KaKk OCIICHCTBO U
CIIA.

Bonbioit Bkiaa B u3ydeHUE BUPYCOB BHEC OTE€UECTBEHHBII MuUKpoouosor Jmutpuit Mocudosuy

WBanoBckuii. B 1892 romy oH OoOHapyXwJ, 4TO WUMEHHO HEKJIETOuHas (opMa J>KU3HU SIBIISICTCS
MIPUYMHON MO3anyHOM 00Je3Hn Tabaka, U CTall HIEPBOOTKPHIBATEIIEM BUPYCOB.
Bupycvr - muxpockonuueckue napazumsi, Komopvle He UMEIOM C80€l KIemKu, HO CNOCOOHbI
8CMpausamvpcsi 8 KIemKu XO3AUHA — PACMeHUs, MHCUBOMHO20, Helogeka U oadce OaKmepuu.
Pasmnoscamoca eupycel cnocobnvl monvko enympu kiemku xosauta. Ilonadas myoa, onu Hauunarom
AKMUBHO BOCHPOU3BOOUMBCA, UCNONb3YSL 8 Kauecmee CMpoUumenbH020 Mamepuania KiemkKy «OOHOpay.
Bupyc moorcno pazensioemv monvko 6 ouenv MowHbll Mukpockon. K eupychviM uHeKkyuoHHbim
sabonesanusim omuocames OPBH, OP3, I'PUIIII, xpacuyxa, xops, ¢hapuneum u m.0. Omauuue
BUPYCHOU UHDeKyuU om OaAKmMepuaIbHOU UH020a MPYOHO HAUMU, NOCKOJIbKY CUMNIMOMbL 3a001e6aHU,
8bI36AHHBIX UMU, DBLIBAION OYEHb CXONCU.

BakTtepunm — 3TO OJHOKJICTOYHBbIE OpraHm3mMbl. OHU HMEIOT (GOpMYy MAIOYCK, MIAPHKOB,
cnupaneii. Hekoropeie BuIbI 00pa3ylOT CKOIUIEHHS TIO HECKOJIbKY ThICAY KJeTok. JlnuHa
nanoyKoBUAHBIX Oaktepuit coctaBisier 0,002—0,003 mm. [ToaToMy naxke Mpu MOMOIIA MHUKPOCKOIIA
OTJIeNbHbIE OaKTepUH YBUAETHh OUeHb TPyAHO. OAHAKO UX JIETKO 3aMETHUTh HEBOOPYKEHHBIM TIIa30M,
KOTJIa OHU Pa3BUBAIOTCS B OOJBIIIOM KOJIHYECTBE W 00pa3yrOT KOJIOHWU. B maboparopusix KOJOHHUU
OakTepuil BBIPAIIMBAIOT Ha CHEIHAIBHBIX CpellaX, CoAepKAIIUX HEOOXOANMbIE TUTATEIbHBIC BEIECTRA.
B ornnuue ot BHpPYCOB, OHU CHOCOOHBI PA3MHOXATHCA HA PA3JIMUHBIX MCKYCCTBEHHBIX MUTATEIIBHBIX
cpelax, 4TO WrpaeT 3HAUYMMYIO pOJIb MPHU IMOCTaHOBKe auarHosa. [lns OakTepuanbHOW HHQEKIUU
XapaKTEPHbI TaK HA3bIBAEMBIE «BOPOTa» — IyTh, Y€Pe3 KOTOPBIM OHa momagaeT B opraHu3M. Kak u B
cllydae C BHpPYCaMH, 3[€Ch TakKe IPUCYTCTBYET MHOXKECTBO CIIOCOOOB TMepeaayd HH(EKIUH:
KOHTAKTHBIH, aAIMMEHTAPHBIN (Yepe3 poT) WM BO3IYLIHO-KANeNIbHBIN, (eKalbHO-OpalIbHBIA. bakTepun
MOTYT MOMNAaJaTh B OPraHU3M Yepe3 CIU3UCThIE 000IOUKH, C YKYCOM HACEKOMBIX WM KUBOTHBIX. [Tonan
B OpPraHu3M 4YeJIOBE€KAa, OHM HAYMHAIOT AaKTUBHO Pa3MHOXAThCSA, YTO U OYyJIET CUMTATHCS HA4aIoM
OaxTepuanbHoi nHpeknuu. KinmHnyeckue mposiBICHUS 3TOr0 HEAyra pa3BUBAIOTCSA B 3aBUCUMOCTU OT
JIOKaJIU3alMi MUKPOOPTaHU3Ma.

AHTHOMOTHKM — 3TO JIEKAPCTBEHHBIE IpernapaThl, 001aAaromue GMOIOTHYeCKO aKTUBHOCTBIO
10 OTHOIICHUIO K OMPEEJICHHBIM I'pyIaM MUKpOOpraHu3MoB. OCHOBHBIE CBOMCTBA aHTUOMOTHUKOB -
3TO BBICOKAas OHMOJOTMYEcKass aKTHBHOCTh IO OTHOIIEGHHWIO K YYyBCTBUTEIbHBIM OpraHu3MaM u
M30UPaTeTbHOCTh JCHCTBHS, TO €CTh JODKCH PadoTaTh MPHUHIIMIT «BOJIICOHOM IMyJin»: YOUTH )KUBOE B

JKHBOM, HE Bpes KUBOMY.
[To mexanu3my cBoero JEHCTBUS aHTHOAKTEpUAIBHBIC Mpemaparhl JEISATCA Ha JBE OOJbIINE
TPYTIIbL: aHTUOMOTHUKHU OaKTEePHUIUTHOTO nefcTBUA u AHTUOHOTHKH, o0mamaromnue

0aKTepHOCTaTUYECKUM JeicTBUEM. bakrtepunuaHble yYOMBAIOT MHUKpPOO, a OaKTepHOCTaTHYECKHE
HapylaT LUK €ro pa3BUTHs, NMPEMATCTBYs AalbHEHIIEMY pa3MHOXKEHUIO MHKpoOa. ITostomy Tak
BaXHO MPABUIILHO MOJOMPATh aHTHOAKTEPUATIBHYIO TEPAITUIO B 3aBUCUMOCTH OT KOHKPETHOM CUTYyalluu
u cienarb 3TO MOXeET TOJIBKO Bpay.

BeiTyer MHeHHME, YTO aHTMOMOTHKH MOTYT OBICTPO BBUICYHTH JIIOOYIO MpPOCTyHRy, Jr000e
pecniupaTtopHoe 3a00jeBaHUEe, HO 3TO B KOpPHE HEBEPHO. AHTMOMOTHKHM BOOOILE HE JeyaT BUPYCHBIE
3a00JIeBaHUS U HE YCTPAHSIOT CUMITOMBI MPOCTyabl. OHU pabOTaIOT TOJIBKO MPOTUB OaKTEPHUAIBHBIX
UHOEKIUA. A pUpoay UHPEKIMH MOXKET OMPEACTUTh TOJIBKO Bpad, MOCKOJIBKY YacTO HAadalo TEUYEHUS
BUPYCHOM M OaKTepuaIbHOW UHPEKIIMU OXOXKH.

2.Ilpaxmuueckas wacmo

CamocmosmenvbHo u3yyums ¢ NOMOWbIO UHMEPHEM-pecypcos ungopmayuio npo 3 nodvle supycHbie
ungexyuu u 3 n0bvie bakmepuanvhvie ungexkyuu. Ha ocnosanuu >mozo mamepuana 3anoIHUMb
maonuyy.

Ha3zBanue [Iytn CumnTomsl Metonast neuenust | [lpodunaktuka
3a00JieBaHUS nepegadu

Ecnu 3abonesanue
BUpPYCHOE nuuitem




NPOMUBOBUPYCHAS
mepanust

Ecnu 3abonesanue
baxmepuanbHoe —
Jleyerue
AHMUUOUOMUKAMU

BriBog: crenaiiTe 3aKiII0YeHHE O PA3IMYMAX BUPYCHBIX M OaKTEPUATBHBIX WHMEKIHI.

Ilpakmuueckoe 3anamue No2:
«Pewenue 3a0au na onpeodenenue nocie008ame1bHOCMU HyK1eomuo08, AMUHOKUCTION 6 HOPMeE U 8 CIyuae
u3MeHeHus nociedosamenvrocmu Hykieomuoos /{HK»

[1nan paboThI:

1. Pexomenmanuu

2. Ompepenenne MOCIEIOBATEILHOCTH AMHUHOKHUCIOT B TIEPBUYHOM MOJIEKyJie Oejika ¢ TMOMOIIbIO
Ta0JIUIIBI KOJIOHOB U-PHK, U ONpeAeNIeHUEe MacChl OEJIKOBOM MOJIEKYJIBI.

3. Ompegenenue CTpyKTYPhI JUIMHBI U MAaCChl TeHA, KOJUPYIOIIETO MOJUIEITUIHYIO LIETb.

4. OrmpeneneHue BIUSHUSA TEHHBIX MyTaluil (BCTaBOK, 3aMEH, BBIMAJCHUN HYKJICOTHUIIOB T.1.) Ha
MIEPBUYHYIO JUTMHY OCJIIKOBOW MOJIEKYJIBI U MOCJIEI0BATEILHOCTh aMUHOKUCIIOT B €€ COCTaBe.

5. OnpeﬂeneHI/Ie KOJIMYCCTBCHHOI'O COOTHOIICHUA HYKIICOTUAOB, BXOAAIHNX B JHK U PHK.

1.Pexomenoauuu:

1.BHnMaTenpHO IMpOYnTaTh YCJIIOBHUC 3a/1a1H.

2.0npenenuth, gt JIHK wmm u-PHK mpuBenena Tabiviia TeHETHYECKOTO KOJAA; €CIU B Ta0JHIe

npucyrctByeT TumuH (T) ato kon ansa AHK, ecnu ypauun (V) - st u-PHK.



3.Ecnu B 3amade ykaszaHo, 4yto gaHHblid ¢parmedT nenu JJHK komupyer Oeiiok, HE HYKHO HAaXOJWTh

COCTaB BTOPOH LEIN.

4 ITomHuTte: dYTOOBI OIIpCACIINTb, KAKHC aMHHOKHCJIOTBI IICPCHOCAT HOAaHHLBIC B 3a/adc T—PHK,

HEOOXOIMMO 110 MX aHTHKOJ0HAM HaiTu KoaoHbl u-PHK, a 3aTem 1o Tabnuiie HaWTH aMUHOKHUCIIOTEHL.

5.Ecau B 3ajmaue CKa3aHO, YTO HYKJICOTHAHAA LCIIb HHK noaBEpriiaCb KaKUM-TO U3MCHCHUSAM, HYKHO

CHa4daJia IIOJIy4YUTbh U3BMCHCHHYIO IICTIb I[HK, a 3aTCM BBIIIOJIHATH HeﬁCTBHH, KaKHue Tpe6y1-OTC$I.

Ilpumep:

®parment ognoit u3 nener JAHK nmeer nocneposarensHocTh HykiIeoTuaos: THAITATITIATI ALILL.
Onpenenure nocienoBaTeIbHOCTh HYKJI€OTHAOB U-PHK M mopsaok pacnosoxkeHus aMUHOKHCIOT B
COOTBETCTBYIOIIEM nonunentuae. Kak U3MEHUTCS aMUHOKHMCIOTHAas I[OCJIEI0BATEIbHOCTh B
nojunenTuae, ecnu Bropo u 4erBEpThi Tpuiuietsl JIHK momensTs mectamu? [lnsi BBIIOJHEHHS
3aJlaHus UCTIOIB3YUTE TAOIUIly T€HETHYECKOTO KO/Ia.

Xoo peuienun: 1) IIo MNPpUHOUITY KOMINICMCHTAPHOCTHU OIIPCACIIMM MOCICAOBATCIBHOCTD HYKJIICOTHAOB
B u-PHK: Llens JIHK: THATTATITHATE AL u-PHK: ATYLITYALITYALTYTT

Pexomenoayusn: 9T00bI HE OIIUOUTHCS MMHUIIUTE OJHY LTI MO IPYTOH.
2) ITo Tabnuie reHeTHYECKOTro KoJla HalIeM aMUHOKHCIIOTBI: Cep-TPO-TPEe-TUP-TPH.
Pexomenoayua: Ha3BaHUs aMUHOKHUCIIOT 3aIMCBIBaiiTe, Kak B TaONHUIlE, COKPAIIEHHO.

3) Ecnu Bropoit u uerBépThiil Tpuiuietsl JJHK momensTs mMectamu, TO MOJyYUM HM3MEHEHHYIO LEMb
JHK: THOAATI'TIUITAAILL; orcroma cieayer, 4dYTO HW3MEHUTCA HW  aMHUHOKHCJIOTHAs
MOCJIeIOBATEIBHOCTD: HA BTOPOM MecTe OyJeT THD, @ Ha YeTBEPTOM IIPO, T.€ CEP-TUP-TPE-TPO-TPH.

2.0npedenenue nocied06amenpbHOCMU AMUHOKUCIOM 8 NEPEUYHOU MOeKYle DelKa ¢ ROMOUbIO
maoauybl KOOOHO0E8 U-PHK, U OnpedesieHUe MACCbl 0EK060I MOJIEKYbl

Ilpumep: yuactrok wmosekyn JIHK, komupyrommii 4YacTe MOJMUIENTHAA HWMEET CIEAYIOLIYIO
nocnenoBarenbHOCTh HykJeotuaos: TALl - AI'T - T'AIl - AT - TT'AA - HUL. Onpenenuts
MOCJIeI0BATEILHOCTh AMUHOKHCIIOT B TMOJUMNENTHAC W HAWTHU €ro Maccy, €Cciu MOJIKYJsSpHas macca
aMUHOKHUCIOTHI paBHa 110.

Pewenue: nepenvceiBaeM nocienoBaTenbHocTh Hykineotn1oB ¢ JJHK Ha u-PHK cormacno npuanmmy
KOMIUIEeMeHTapHocTH (mpoTuB afeHnHa B U-PHK cranoBuTCS yparui, mpoTUB T'yaHHWHA - IUTO3UH),
pa3buBaeM Ha TPUIUIETHI U 1O Tadnwmie KogoHoB U-PHK ompenensieM aMUHOKUCIIOTBI, KOTOPBIE BXOJST
B MOJIEKYITy Oelka, 3akonupoBanHoro nanxoit JJHK.

JHK: TALI-AIT-I'AI-IAT-T'AA-LILLL

u-PHK: AYT-YIHI-UYI-IT'YA-LIYY-ITT

benok: MmeTHoHUH - CCPHUH - J'Ief/'ILII/IH - BaJIUH - J'IGfILII/IH - I'NIMOKWH.

Macca cunre3upyemoro noaunentuaa pasia 660 (110x6)



3.0npeodenenue cmpykmypbol ,01UHbL U MACCHL 2EHA ,KOOUPYIOUL€20 NOAUNENMUOHYIO UENb

IlIpumep. llomunentux COCTOUT U3 CIACAYIOIIMX AMUHOKHCIIOT: QJIaHUH - INIMLWH-BAJIMH - JIU3UH -
TJTyTaMUHOBAsl KUCJIOTA - CEPHH - TPUNTO(AH - TPEOHHH.

Omnpenenure cTpykTypy yuactka JJHK, kogupyroiiero BeilieyKka3aHHbIN MOJUTICITU T, HAWAUTE AJTUHY U
Maccy I'eHa, €Ciu JJIMHA OJHOTO HYKJIEOTHA COCTaBIISAET 3,4A, a macca 330.

Pewenue. 1lo tabmune xoma u-PHK Haxommm KomoHBI, JJI KaKJAOW aMHHOKHUCIOTBL, a 3aTeM II0
MPUHIIMITY KOMIUJIEMEHTapHOCTU OMPEENIUM CTPYKTYpY I'eHa, B KOTOpOM OblIa 3aKOJAUpOBAaHA JaHHAs
MOCJIEI0BATEILHOCTh aMUHOKHUCIIOT.

benok: ana - riu - BaJ1 - U3 - Ty - CEp - TPH - TPE.

u-PHK: TV -TTT -T'VA - AAA-TAA - AT'Y - VIT - ALILL

JIHK: IIT'A - LI - AT - TTT - IITT - THA - ALLL - TIT.

’ J1 nuna monekynsl JIHK paBua 3,4Ax24= 81,6 A, a macca 330x24= 892,0

4. Onpeoenenue enuanus 2eHHbIX Mymauuii( 6Cmagox ,3ameH, evtnadenuil Hyknieomuooe u.T./l.) na
nepeuUHYI0 OTUHY 0e/IKOGOU MONEKY/Ibl U NOCE008aAMENbHOCHb AMUHOKUC/ION 6 ee COCHage

Ilpumep: xaxve U3MEHEHUs MPOU3OUIYT B MOJeKyle Oeika, eciau B Kogupyromiem ero yyactke JJHK -
AAAAALUATATATATAATTAA mexay 5 u 6 HyKI€OTHIaMU BKIIFOYEH TUPO3UH, Mexay 9 u 10 -
afgeHuH, a Mmexay 20 u 21 - Tumun?

Pewenue:

JHK: AAA - AAIL - AT - ATA -TAI' - AAT - TAA

u-PHK: VVV - VVI'-TVA - VIOV - OV - YV - AVY

benoxk: deH - eii - Ban - cep - neit - deH - nei -B HOpMe.

[Tocne npoucxoxxaeHus MyTauuu

JIHK: AAA - AAILL - IAA - TAA-TAI' - ATA-AI'T - ATA

u-PHK: VVV - VVI-TTVY - AVY - VI - VIOV - VIIA - VAY

benok: ¢eH - neil - iy - uiei - el - cep - cep - TUp -U3MEHEHHbIN OeNoK

Takum o00pa3om, JIWMHA TIEPBHYHOW CTPYKTYpPHI OCIKOBOW MOJIGKYJIBI cTaja OoNbIle Ha OJHY
AMUHOKHCIIOTY ¥ H3MEHWJIACh MOCIEA0BATEIbHOCTh aMUHOKHUCIIOT B OEIKOBOW MOJIEKYIIE.

5. Onpedeﬂenue KOJ1U4e€CmeEeHHO020 COOmMHOUIEHUA Hymeomudoe, exodﬂmux 6 OHK U DHK



Ilpumep 1: B coctaBe pparmenta JJHK ob6Hapyxerno 1020 HyKJICOTHIOB, U3 KOTOPBIX 120 HYKICOTHIOB
MPEJICTaBISAIOT c000i HenH(OPMAaTUBHEIE MOCIEIOBATEILHOCTH, TO €CTh HHTPOHBI.

Onpenenursb:

a)KakoBa nnuna nepBoHavanbHoi u-PHK?

6)KakoBa nnunaa marpuanoit PHK?

B)CKOJIbKO aMHHOKHCIIOT BXOJIUT B COCTAB CHHTE3UPYEMOTO MOJIHUIENnTHaa?
Pewienue.:

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

0 )/lnmmHa matpuunoit PHK Oyzxet kopode, Tak kak BO BpeMsl ITPOILIECCUHTA U3 nepBoHadaibHoU u-PHK
OyneT yiaaneHbl HeMH(pOPMATUBHbIE YYACTKHM, T.€. HHTPOHBI, modToMy anuHa M-PHK coctasut 3,4A x
(1020-120)=3,4A x 900=3060A

B) OmnpeznensieM KOJMYECTBO aMHUHOKHCIOT B OelKe, yuuThiBas TpHILIETHOCTH koma: 900 : 3 = 300
TpUILIETOB KOAUPYIOT 300 aMUHOKHCIIOT.

IlIpumep 2: macca ¢parmenta JJHK cocraBmser 81000. M3 obmiero ymcna HyKJICOTUIOB Ha OO
aJICHUHOBBIX HYKJICOTHUIOB mpuxoautcs 70. Onpenaenutrh KOJIUYECTBO T'YaHUHOBBIX, ITUTO3MHOBBIX H
THMHHOBBIX HYKJIEOTH]IOB B OTAenbHOCTH. KakoBa muna storo gpparmenta JJTHK?

Pewenue: BO- TEpBBIX, ompenessieM oOIee YMciIo HYKJIeoTHaoB, Bxoasmux B coctaB JIHK. Eciu
NPHUHITH, YTO Macca ogHoro Hykieotuaa paBHa 300, To ux uymcino Oymer paBHo 81000 : 300=
270.CoracHO  TIpaBUJly KOMIUJIEMEHTAPHOCTH KOJWYECTBO aJCHUHOBBIX HYKJICOTHJIOB PaBHO
KOJIMYECTBY THUMHMHOBBIX, TO ecTh 70. CienoBareiabHO, HAa [JOJIIO T'YaHUHOBBIX M LIMTO3MHOBBIX
HYKJIEOTH10B BMecTe Oyaet npuxoautbes 270- 140= 130 HykaeoTu0B

Jlnuna ¢parmenta JJHK Gyner pasna 3,4A x 135 nmap nykieorunos, (3,4A x 135=459A), tak kak MblI
IPY PEIEHNM 3aJaul MCXOAWIN M3 MPHMHIMIA KOMILIEMEHTAPHOCTH HYKJIEOTHIOB, T.€ PE4b BEJIH O
npyxuenoyeynon JTHK.

Ilpumep 3: B u-PHK naxoaurcsa 90 ryaHnHOBBIX HYKJI€OTH10B,28% aaeHUHOBBIX, 20% ypaliioBbIX U
22% 1uTO3MHOBBIX. KakoBO 4YMCIIO aMHUHOKHUCIOT 3akoaupoBaHo B 3Tol u-PHK, m kakoBa macca
3aKOJAMPOBAHHOIO TOJIMIENTHIA, €CIM Macca OJHOM aMHMHOKHUCIOTH paBHa 1107 Yemy paBHa macca,
JUIMHA W COOTHOILIEHUE HYKJIeOTHA0B B AByxuenoueynor JJHK, c onHoil u3 neneit kotopoii cHuManach
nmanHas u-PHK?

Pewenue: nauneM pelieHue 3aJadu ¢ MojcuyeTa oOLIero MpoleHTa W3BECTHhIX HyKIeoTunoB u-PHK:
28% A + 20%Y + 22% I = 70%. Otcroma cnenyet, 9yTo Ha 1070 90 ryaHWHOBBIX HYKJIEOTHIOB
npuxogutcs 100% - 70% = 30%. C noMmoup0 ypaBHEHUST MOXKHO OINPEAEIUTh YUCIO OCTAIBbHBIX
mykineotunoB M-PHK. Uwmcno ajgeHWHOBBIX HyKIeoTHIOB Oymer paBHa (90 x 28%) : 30% = 84,
ypaIUIOBBIX —

(90 x 20%) : 30% = 60, uuro3uHoBeIXx - (90 x 22%): 30% = 66. 3nauut B u-PHK Bcero 300
HykeoTu10B (90+84+60+66). Ee mnuna cocrasur 3,4 A x 300 = 1020 A, a macca-300 x 300 = 90000.

Ucxonss u3 tpuruerHoctu kona B ganHo u-PHK 3akomupoBano 300:3=100 amuHOKHCIOT, a,
cienoBaTenbHo, Macca nonunentuaa oyaer 110 x 100=11000.



Uro kacaercs npyxuenoudeunor [IHK, ¢ omnoi u3 nemneir koropoir caumanack u-PHK, Tto ee nnuna
Oyzaet Tako# ke, kak u y u-PHK(1020 A), a YHCJI0 HYKJIEOTHAOB B HEH M MX Macca OyJeT B JiBa pasa
0oJbIIIe, TO €CTh YnciIo HykieoTHaoB paBHo 600 (300 x 2), a ux macca coctasut 18000 (300 x 600).

CootHomienue HykieoTHa0B AByxienoyeunoi JJHK Oyner unpsiM no cpaBuenuto ¢ u- PHK:

u-PHK JIHK

A -28% 14%-T-A-14% OTtBer

VY -20% 10%-A-T-10% T=A=24%
I1 - 22% 11%-T-10-11% =I=26%
I'-30% 15% -1 -T-15%

Haxoaum uuciieHHOE COOTHOIICHHE HYKJIeoTHIOB B AByxuenodeynoil [IHK: tumuna u aneanna Oynet
no 144 wmyxneotunoB (600x24%:100%=144), a ryanuHa u nuto3uHa OyneT mo 156 HYKIIEOTHIIOB
(600x26%:100%=156).

Ilpakmuueckoe 3anamue Ne3
Pewienue 3a0au na onpedenenue 6epoamHoCmu 603HUKHOGEHUS HACIE0CHEEHHBIX NPU3HAKOE NPU
MOHO-, OU~, ROIUSUOPUOHOM U AHATUSUPYIOUEM CKPEU{UBAHUU, COCHIABTICHUE 2EHOMUNUYECKUX
CcXeM CKpeujueanus

Ilesb: Ha KOHKPETHBIX NIPUMEpax MMOKa3aTh, KAK HACIEAYIOTCS IPU3HAKH, KAKOBBI YCIOBUS UX
IPOSIBJICHUS, YTO HEOOXOIMMO 3HATh U KaKUX MPaBUJI PUAEPKUBATHCS ITPH [TOJYyYEHUH HOBBIX COPTOB
KYJBTYPHBIX PACT€HHUH U ITOPOJ JOMAIIHUX KMBOTHBIX.

O6opynoBaHue: TeTPab, YCIOBHS 33/1a4, PydKa.

Xopn padorsri:
1. BcroMHUTH OCHOBHBIE 3aKOHBI HACIIEAOBaHUS IIPU3HAKOB.

2. KomnekTuBHBIH pa300p 3a1a4 HA MOHOTUOPUIHOE U TUTHOPHUIHOE CKPEIIMBAHNUE.

3. CamocTosTensHOE pelIeHre 3314 Ha MOHOTHOPUIHOE U TUTHOPUIHOE CKPEIIMBAaHUE, TOAPOOHO
OIMCBIBAS XO/1 PELICHHUS U CPOPMYIUPOBATH ITOJHBIA OTBET.

4. KoiiekTuBHOE O6C}’)K,I[CHI/IC pelicHus 3a4a49 MEKAY CTYACHTAMU U MPEIIOAAaBATCIICM.

5. CraenaTth BBIBOI.

3amada Ne 1. V KpymHOTO poraTtoro ckota ret, 00yCIOBIHBAIOIINN YEPHYIO OKPACcKy MIEPCTH,
JOMHUHHUPYET HaJl FEHOM, ONIPEAEIAIOIUM KPacHyI0 OKpacKy. Kakoe noToMCTBO MOXKHO OKUIATh OT
CKPEILMBAHNS TOMO3UIOTHOTO YEPHOI'O ObIKA U KPACHOW KOPOBBI?

Pasbepem, pewenue smou 3a0auu. Buadasne BBeieM 0003HaueHus. B reHeTuke 115 reHOB MPUHATHI
OyKBEHHBIE CHMBOJIBI: IOMUHAHTHBIE T€HBI 0003HAYAIOT MPONUCHBIMU OyKBaMH, PELIECCHBHBIE —
CTpouHbIMU. ['€H 4epHO# OKpacKu TOMUHUPYET, HOITOMY ero o6o3HauuM A. ['eH kpacHO# okpacku
IIEPCTH peleccuBHbBI — a. Clie10BaTeIbHO, TEHOTHUII YePHOTO TOMO3UTOTHOTO ObIKa Oyner AA. KakoB
’Ke FeHOTHIT y KpacHOH KopoBbI? OHa 00J1a/1aeT pelieCCUBHBIM IIPU3HAKOM, KOTOPBIN MOXKET IPOSIBUTHCS
(EHOTUMHYECKH TOJIHKO B TOMO3UTOTHOM cOCTOsTHHH (opranusme). Takum o0pa3oM, ee TeHOTHII aa.
Ecnu Obl B reHOTHIIE KOPOBBI ObLIT XOTs OBl OJJMH JJOMUHAHTHBINA T'eH A, TO OKpacKa IIEepCTH Y Hee He
ObLTa OBI KPACHOM.




Temnepp, KOra FTeHOTHITBI POJUTEIBCKUX 0c00€i onpeeneHbl, HEOOXO0IMMO COCTaBUTh CXEMY
TEOPETUYECKOr0 CKpELIMBaHUs

YepHsblii ObIK 00pa3yeT OJMH TUI FaMeT 10 UCCIIETyEeMOMY T€HY — BCE IOJIOBBIC KIJIETKH OYyayT
cojiepkaTh TOJbKO TeH A. Iy ynoOcTBa nojicuera, BHIMMCHIBAEM TOJIBKO THIIBI TaMET, a HE BCe
10JIOBBIE KJIETKU JAHHOI'O KUBOTHOTO. Y TOMO3UTOTHOM KOPOBBI TaKXkKe OAMH TUIl TaMeT — a. [Ipu
CIIMSIHUM TAaKUX FaMeT MeXAy coO00l o0pa3yercs OJUH, €AMHCTBEHHO BO3MOXKHBIM reHOTUIl — Aa, T.€.
BCE MIOTOMCTBO Oy/IeT €IMHO00pa3HO U OyIeT HECTH MPU3HAK POTUTENS, UMEIOIIETO JOMUHAHTHBIN
¢deHoTun — yepHoro Obika. Takum 00pa3oM, MOXKHO 3aIIUCATh CIEAYIOIIUNA OTBET: MPU CKPEIIUBAHUI
TOMO3HT'OTHOTO YEPHOTO OBIKA M KPACHOH KOPOBHI B TIOTOMCTBE CJIEAYET OKHJIATh TOJIBKO YSPHBIX
reTepO3UTOTHBIX TEJIAT.

3amaua. BeimuimTe raMeTsl OpraHu3MoB co ciaeayromumu renotunamMu AaBbCe.

[Tpu pemennu He0OXOIUMO PYKOBOACTBOBATHCS 3aKOHOM YHCTOTHI TAMET: TaMeTa TeHEeTUYECKU YHCTa,
TaK KaK B HEe IMONa aeT TOJIbKO OJJUH I'eH U3 KaXI0H aJlIeIbHON mapel. Bo3bMeM 0CO0b C T€HOTHIIOM
AaBbCc. U3 nepBoii mapsl reHOB — Hapbl A — B KaX/IyI0 MOJOBYIO KJIETKY MOMAJaeT B MPoLiecce
Meiio3a 6o reH A, 0o reH a. B Ty ke ramety u3 mapsl reHoB B, pactosoKeHHBIX B IpyToit
Xpomocome, noctymnaet red B uin b. TpeTss mapa Takxke B KaKIy0 MOJOBYIO KIETKY MOCTaBIISIET
TOMUHAHTHBIN reH C WK ero pereccuBHbIN amiens — ¢. Takum 00pa3om, ramera MOXKET COJEPKATh
WM Bce JoMuHaHTHBIC reHbl — ABC, mim ke perieccuBHbIe — abce, a Takke ux couetanus: ABc, AbC,
Abe, aBC, aBc, a bC.

YtoObl HE OIIMOUTHCS B KOJIMYECTBE COPTOB FaMeT, 00pa3yeMbIX OPraHU3MOM C HCCIIeTyeMbIM
TEHOTHIIOM, MOYKHO BOCITOJIb30BaThCs (hopmyiioi N= 2n, rae N— 4uciao THIIOB rameT, a n—
KOJIMYECTBO reTePO3UTOTHBIX Map FeHOB. B MpaBMIIbHOCTH 3TOM (popMyIIbI JeTKO YOeAUThCS Ha
IpUMepax: rerepo3urora Aa UMeeT OJIHy FeTepOo3UroTHYIO napy; cieaosareinbHo, N=21 =2. Ona
oOpa3yer nBa copta rameT: A u a. Jlurereposurora AaBb conepxut ABe reTepo3uroTHele napbi: N= 22
= 4, popmupyroTcs detsipe THma ramet: AB, Ab, aB, ab. Tpurereposurora AaBbCc B cooTBeTCTBUY C
3THUM JI0JKHA 00Pa30BHIBAaTh 8 COPTOB MOJOBBIX KJIETOK N= 23 = §), OHU Y€ BBINHUCAHBI BBIIIIE.

Ilpakmuueckas pavooma Nod

Pewenue 3a0au na onpedeﬂeuue 6EPOAMHOCMU 603HUKHO6BEHUA Hac1e0cmeeHHbIX RPU3HAKO6 npu
CUENnJI1eHHOM HaCJl6008aHllll, COCMAeBJ/ICHUE CCHOMUNRUYECKUX CXeM CKpeuiueanus

YyebOHas meib: HAay4YUTBHCA pCIIaTh 3a/la4d Ha Pa3JIMYHBIC BUJbI CHCTIJICHHOI'O HACJIICAOBAHUA.

KpaTKne TECOPETUIECCKHUE U yqeﬁﬂo-MeTonnqecmle MaTepHaJibl
M0 TeME NPAKTHICCKOI'O 3aHATHA.

SIBNeHME CIETUICHHOTO HACIIE0BAHUS TCHOB OBLII0 00BsicHeHO T. Mopranom.

3akoH Moprana, reHbl, JOKAJU30BAHHBIE B OJHOM XPOMOCOME, HACIEIYIOTCA IMPEUMYIIECTBEHHO
BMecTe. ['eHBbI, nexamue B OJHOM XpOMOCOME, HAa3bIBAIOTCS CLEIUIEHHBIMU. Bce reHel opHou
XPOMOCOMBI Ha3bIBAIOTCS ITPYMNIION CLETICHUSI.

Ouenp 49acTo CHCINICHHBIMH OKAa3bIBAKOTCA I'CHBbI, BBI3BIBAIOINHNEC I'CHCTHYCCKHC 0one3Hu Yy 4YCJIIOBCKA.
PaCCMOTpI/IM Clydan CHOCINICHHOI'0 HaACJICAOBAHUA T'CHCTHYCCKUX 3a00JIEBaHUM C  IIOJOBBIMHU
XpOMOCOMaMHU.



XpOMOCOMBI, OJMHAKOBBIE y OOOWX IIOJIOB, HA3BIBAIOTCS ayTOCOMaMH. XPOMOCOMBI, MO KOTOPBIM,
MYKCKOM M OKEHCKHMH TOJ OTIMYalTCi Jpyr OT Jpyra, HasbplBalOTCS IOJOBBIMH, WU
rerepoxpoMocoMaMu. B kietke uenoBeka conepkutcs 46 xpomocom uiu 23 mapsel: 22 mapbl ayTocoM U
1 mapa nonoBeIx XxpoMocoM. [losioBbIe XpoMOCOMBI 0003HAUaIOT Kak X- U Y-XpoMOcOMbI. JKeHIIMHBI
MMEIOT J1B€ X-XPOMOCOMBI, & MY>K4YMHBI OHY X- ¥ OJIHY Y-XpOMOCOMY.

HacnenoBanue IpU3HAKOB, TEHbl KOTOPBIX Haxo#iaTcss B X- M Y- XPOMOCOMAax, Ha3blBalOT
HAaCJEJA0BAHUEM, CLEIUICHHBIM C II0JIOM, B IOJIOBBIX XpOMOCOMax MOTYT HaxOJWTBCS T'E€HBbI, HE
UMEIOIMEe OTHOLIEHUS K PAa3BUTHUIO MOJIOBBIX NpHU3HAKOB. IIpu couertanuu XY OOJBIIMHCTBO I'€HOB,
HaxoJAIIUXCA B X- XpPOMOCOME, HE HMEIOT aJUICJIBHOW IIapel B Y-XpoMocome. Tak e TeHBI,
PacrojoKeHHbIE B Y -XpOMOCOME, HE UMEIOT ajuieneil B X-xpoMocoMe. Takue opraHu3Mbl Ha3bIBAtOTCA
FEMU3UTOTHBIMU. B 3TOM ciydae MNpOSBIAETCA PELECCUBHBIM TI'€H, MMEIOIUICA B T€HOTHUIIE B
eIMHCTBEHHOM uuciie. Tak X-XxpoMocomMa MOXKET CoJepXkaTh TI'€H, BbI3bIBAIOLUIMM TreMOpUINIO
(MOHMKEHHYIO CBEPThIBAEMOCTh KpoBH). Torna Bce My»KCKHE 0COOH, MOJNYYMBILHE 3Ty XPOMOCOMY,
OynyT cTpajgaTh 3TUM 3a00J€BaHHUEM, TaK KaK Y-XpOMOCOMa HE COAEPXKUT JOMHUHAHTHOIO ajlIeIsl.

IIpumepsl pemieHns 3a1a4

OTcyTCcTBHE TOTOBBIX JKEJIE3 y YEJIOBEKA IEpefacTcsl MO HACIEJICTBY KaK PElEeCCUBHBIM MPHU3HAK,
CIEIUICHHBI ¢ X-XpoMocoMmoin. He cTpamarommii ’TUM HEIOCTaTKOM FOHOINA JKEHIICS Ha JICBYIIKE,
OTell KOTOpPOH JIMIIIEH IMOTOBBIX JKE€Je€3, a MaThb M €€ MPEIKH 370poBbl. KakoBa BEpOSTHOCTH, UTO
CBIHOBBSI U JIOYEPHU OT 3TOro Opaka OyayT CTpaaaTh OTCYTCTBHEM IMOTOBBIX ene3? KakoB mporxos B
OTHOIIEHWU BHYKOB TOTO M JPYTOro MoJjia B MPEAMNOJIOKEHUH, YTO JKEHbI CHIHOBEH U MYXbS J0Yepei
OyAyT 3I0pPOBBIMU JTHOAbMU?

Hano: I1o ycnoBuo rOHOIIA 310POB, TO €CTh UMEET TEHOTUIL XAV,

0OBEKT: YEIOBEK Tak kak MaTh JEBYIIKM M €€ TPEIKH HE CTpajain
OTCYTCTBHEM IOTOBBIX JKelie3, Hanbosee BO3MOKHBINA TeHOTHIT
matepu XAXA. oren aeBymkm ObUI OONEH, €r0 T'€HOTHIL
a - OTCYTCTBHE TIOTOBBIX JKeJie3. | COOTBETCTBCHHO, XV .

A - 37TOpOBBIE JIFO/IH.

VYV popuBiuelics aodepu 2X-XpoOMOCOMBI, OJHAa OT MaTepH,

Apyras OoT OoTHa. Takum 06pa30M, ACBYILIKA I'eTCpO3UroTHa 1o

F1-? JaHHOMY IIPU3HAKY, UMEET reHoTun XA X?
Ph1-? P ?X4X* X & XAY

F2-? K a4 K 4

Ph2-? g XAX®XAY

F1: XAXA, XAX?, XAY, X?Y
Ph: % 310poBa, T 310poBa, Hocurens , & 310poB, & GojIeH

TakuMm o0Opa3om, Bce ACBOYKH, POAMBIIMECS B JAaHHOM Opake,
OyayT 3I0pOBBI, a BEPOSTHOCTh POXJICHUS OOJHHOTO
Majibunka cocrasisieT 50%.

Ecnu ydecTs, 4TO >KEHBI CHIHOBEW W MYXbs J0oUeper OymyT
3/I0pPOBBIMH JIFO/IBMU, IIPOTHO3 B OTHOLIEHMHM BHYKOB OyZeT
CIIE Y FOIIHAM:

a) y JIEBOYKHM ¢ TeHoTHIoM X* XA Bce 1eTi OyayT 3[0POBBI:

0) y meBouku ¢ reHotunoM XA X? curyanus Oyaer Takas ke,
KaK Y pOJuTelieH, BCe IEBOUYKHU OyayT 30pPOBBI, @ BEPOSTHOCTD




POXIeHUS O0IBHOTO MaJIbunka coctaBisieT 50%;

B) Y 310poBOro Maibuuka (remorun X* Y) Bce metd OyayT
3]10pOBBI;

) y MajJb4yiKa, CTPAJAIONIEro OTCYTCTBUEM MOTOBBIX XKeEJe3, B
OyayuieM Bce IeTU TaKxke OyayT 370POBBI.

P ?XAXA X & Xy
K a4 K &

g: XAX*yY

F1: XAX*, XA Y

Ph: ¥ 310poBa, HocuTens , & 310poB

Ortser: 7 310poBa 100%, ¢ Gosen 50 %,

BHYKHU 100% - 310pOBBI

Boinosinenune padoThbl.

3ananue Ajs1 GpoHTAIBLHOM PadOTHI

1.Hemornyxorta nepenaercs y JIIOAEH MO HACIEACTBY KaK JOMMHAHTHBIM NPU3HAK, CLUEIUIEHHBIN ¢ X-
xpomocomoi. Kakux aereii MO>KHO 0KHUAATh OT Opaka:

a) MEX]1y HOPMaJIbHBIM MY>KUYMHOMW U )KCHIIMHOM, CTPAIAI0IIeH HEMOTITYXOTOMH;
0) MeX 1y MYXYMHOH U >KEHIIIMHOM, CTPaIaloIIMMU HEMOTIIYXOTOI;

B) MEXAYy MY>KUMHOM, CTpaJaroIIUM HEMOTTyXOTOW U HOPMAIbHOM >KEHIIMHOW, OTel KOTOPOW ObLI
HEMOTJIYXHM.

2. PanHee oOnbiceHMe Y JIIOJIeH mepenaeTcs o HACIEACTBY KaK PelieCCUBHBINA NMPU3HAK, CLETIJICHHBIH C
X-xpomocomoi. MyxunHa, CTpagaroluil 3TUM 3a00Ji€eBaHUEM, JKEHWJICS Ha KEHILWHE, OTel U MaTh
KOTOpPOH HE CTpajaiu paHHUM oOjbiceHHeM. KakoBa BEpOATHOCTb TOTO, YTO CBIHOBbSI U JOYEPH OT
3TOro Opaka OyIyT CTpajaTh PAaHHUM OOJIBLICEHUEM.

3ananus AJ51 MHAUBUAYAJIbHON padoThI
BapuanTt 1

1. V AyoIuCTOro ropoika JgBa IIPpU3HAKa - Q)opMa NbUIbBIBI W OKpaCKa HOBCTKOB - HC O4KOT
HE3aBUCUMOI'0 PACHIpCACIICHUA B ITOTOMCTBC. IloToMKkH oOcCTarOTCS IIOXOXXKHUMH Ha pomneneﬁ.
Kaxkoit cnyqaﬁ HaCJICAOBAHUA IIPU3HAKOB 3J€Chb HMECT mecto? KakoBbl 3aKOHOMCPHOCTH
HacJI€JO0BaHUs I'CHOB, JIOKAJIM30BaHHBIX B OJHOM XpOMOCOMe?

2. 3amoyiHATE TaOIUILY:



Opranusmsl [[longoBbie ["ameTsl ['eTeporameTHBIH
XPOMOCOMBI non  (ykazate Y|
camlila UM Y CaMKH)

CaMKH caMla CaMKH caM1ia

YenoBek XX XY

Ipozodmma XX XY

Monb X0 XX

[ ITHie! XY XX

3.I'emodunus mpenaercs y Jrofeld MO HACIEACTBY KaK PELECCUBHBIA INpPHU3HAK, CLEMJIeHHbIH ¢ X-
xpomocomoii. Kakux aereir MO>KHO 0KHUAATh OT Opaka:

a) MEXIy HOPMAJIbHBIM MYXXYHHON U JKEHITMHOW - HOCUTENIeM 3a00JIeBaHUS;
0) MeX1y MYXYMHOH, CTPaIaloIIUM reMO(UINeil, U 30pOBOI KEHIIUHOM, HE SBISIOLICICS HOCUTENEM;

B) MEXIY MYXXYMHOH, CTPaalomuM reModuineid, u 370pOBOH JKEHIIWHON, OTEI] KOTOPOi Ol OoJieH
reMouiInei.

4.0TCcyTCTBHE MOTOBBIX XEJ€3 Yy JIOJEH Iepenaercs IO HacleICTBY KaK PELECCUBHBIM IMPHU3HAK,
CHEIUICHHBIN ¢ X-Xxpomocomoi. FOHota, He cTpagaromuii OTCYyTCTBUEM MOTOBBIX JKEJIe3, JKEHUJICS Ha
JIeBYIIIKE, OTell KOTOPOM JIMIIIEH MOTOBBIX XKeJle3, a MaTh U €€ MpeIKH 370poBbl. KakoBa BepOSITHOCTh
TOTO, YTO CBIHOBBSI M JIOYEPH OT ITOTO Opaka OyIyT CTpajaTh OTCYTCTBHEM IOTOBBIX Kene3. byayT mu
BHYKHU TOTO, HJIM MHOTO TOJa CTpagaTh STUM 3a00JI€BaHUEM, €CIU MPEANOI0KUTh, YTO KEHbI CHIHOBEH
U MYKbsI Touepeil OyayT 3J0pPOBBIMH JIOIbMHU.

3aganus 1151 MHAUBUAYAJbHON padoThI
Bapuanr 2

1.Uro Takoe kpoccuHroBep? Kakas oCOOCHHOCTH B MOBEACHHHM XPOMOCOM XapaKTepHa IS JaHHOTO
npouecca? Korga u B kakux kiieTkax oH npoucxogaut? K kakum u3MeHeHUsIM B IOTOMCTBE OH IPUBOAUT?

2.3anonHuTe TabNHUILY:

OpraHu3Mbl [Tos10BBIE XPOMOCOMBI ["ameTnI ['omMoramMeTHBI 1O
(YyKa3zath y caMIiia Uiy
CaMKH camM1ia CaMKH caM1ia Y camKu)
[ lenxonpsia XX XY
" omyOb XY XX
IbaGouku XY XX
Ky3Heunku XX XO

3.JlabTOHM3M IepesaeTcsl y JIIOAEH M0 HACJIEACTBY KaK pPELECCUBHBIM NMPU3HAK, CLEIJICHHBIH ¢ X-
xpomocoMmoii. Kakux nereit MOXHO 0XHJIaTh OT Opaka:

a) MEXIy HOPMAJIbHBIM MYXYMHOW U JKEHIIMHOMN, CTpaJaroliel JalbTOHU3MOM;
0) MEXTy MYXYMHOH ¥ KEHIIIMHOH, CTPAIAlOIIUMU JTaJTbTOHU3MOM;

B) MEXIY MYXXYMHOH, CTPaJarolliM IaJbTOHU3MOM W HOPMAJIBHOW JKEHIMUHOH, OTEI] KOTOPOH OBLI
JAJIbTOHUKOM.

4.Pannee oObiceHUE Y JIIOAEH MepeaeTcs MO HACJIEACTBY KaK PELECCUBHBIM MPU3HAK, CLIETVIEHHBIA C
X-xpomocomoii. MyxuuHa, CTpafarolii 3TUM 3a00JI€eBaHUEM, KEHUWICA Ha JKEHIIMHE, OTel] KOTOPOi
TaKKe CTpajal paHHUM OOJIBICEHHEM, a MaTh M €€ MPeIKH ObuIh 370poBbl. KakoBa BEpOsITHOCTH TOTO,



YTO CHIHOBBSI M JIOUEPU OT ATOro Opaka OyayT CTpaaaTh paHHUM OOJBICEHHEM. ByIyT JM BHYKH TOTO,
WIA WHOTO TI0JIa CTPaJaTh 3TUM 3a00JIEBAHHEM, €CIIH IMPEIIOJIOKUTh, YTO KCHBI CHIHOBEH M MYXKbs
nouepeit OyayT 370POBBIMH JIFObMHU.

ITopsiaoK BHINOJIHEHHSA 0TYETA 0 MPAKTHYECKOMY 3aHATHIO:
1. B rerpaau HanumuTe HOMEpP, Ha3BaHUE U YUEOHYIO LIeJIb 3aHATHSL.
BemonauTe 3ananust st GpoHTATEHONW paOOTHl BMECTE C MPETOAaBATEIIEM.

BeimonmHuTe 3a1aHus 1UISI HHIUBUAYATHBHOW PaOOTEHI.

> »bn

Cdopmyanpyiite BbIBOA 10 padore. OTpa3uTe, HACKOIBKO yCIEeIHO Bbl cipaBUiuCh €
y9eOHBIMH 33/1a9aMH MPAKTUICCKOTO 3aHATHS

Ilpakmuueckoe 3anamue Ne 5

Tema: Pewenue 3a0au Ha oOnpeoeleHUe mMURA Mymayuu npu nepeoave
Hac1e0CmEeHHbIX NPUIHAKO8, COCMABICHUE 2EHOMUNUYUECKUX CXeM CKPeUWUBAHUS

Ienn 3ansaTus:
Oﬁpa3OBaTeanaﬂ: PasBuBaTh 3HaHUA O 3aKOHOMCPHOCTAX HACJICAOBAHUS ITPU3HAKOB;

MIOATBEPAUTH CTATUCTUUECKUN XapaKTep SIBICHUS PACIEIUIEHUs IPU3HAKOB, BO3MOXHOCTh
MaTEeMaTHYECKOT0 pacyeTa BapUaHTOB 110 TEHOTHUITY U (PEHOTHITY;

IToka3zath HGO6XOI[I/IMOCTB TE€HETUYECKUX 3HAHUM IS IIPOrHO3UPOBAHUA ITOABJICHHA
HaCJICACTBCHHBIX OonesHen Yy UCJIOBCKAa U UX paHHeﬁ JUAardHOoCTHUKH,

BaerflI/ITb IMPOYHOCTH 3HAHUH FreHeTUYECKUX 3aKOHOB U ImpaBuJI, TCPMUHOB U HOHSITI/II\/JI, ux
YCJIOBHOE 0003HAYCHUE.

PazBuBalomasi: pazButre yMeHus GUKCUPOBATH PE3yIbTaThl MPOICTaHHON paboOTHI,
BBIJICTISITH TJIABHOE

BocnurareabHas: GOpMHUPOBaHUE OCO3HAHUS TPAKTUUECKOTO 3HAUEHUS
nproOpeTaeMBbIX YMEHUH TS JanbHEeH el mpodecCHoHaIbHON

NEATEIIBHOCTH

@®opma opranu3anum padoTbl: MUKPOIPYMIIHI 110 2 YeJIoBeKa (MHAUBUIYaTbHO)
OO0opyaoBaHMe: THCTPYKTUBHAS KapTOUKa, yYeOHUK

Teopernyeckasi 4acThb
I'en — »T0 yyactok mosekynsl JJHK, conmepskanuii naHGopManuto o epBUYIHOMN CTPYKTYpE OJTHOTO Oelika.
AJu1eJIbHBIE TeHbI — 3TO [1apa T€HOB, ONPEACIAIONINX aJbTePHATUBHBIE IPU3HAKUA OpraHU3Ma.
AJNbTepHATHBHBbIE MPU3HAKH — 3TO B3aUMOUCKIIIOYAIOIINE, KOHTPACTHBIE MPU3HAKH.
I'omo3urora — kjeTKa UM OPraHu3M, COJEpIKAIINe OJIMHAKOBBIE aJllIeIN OJHOTO U TOTO ke reHa (AA
WJIH aa).
I'eTepo3urora — KieTka WK OPraHU3M, COJIEPKaIlUe pa3Hble alllIeIn OJHOTO U TOTO ke reHa (Aa).
I'enorum — COBOKYITHOCTB BCCX I'CHOB OpraHu3Ma.
@eHOoTHII — COBOKYITHOCTH TPU3HAKOB OpraHu3Ma, GOpMUPYIOLIUXCS TPU B3aUMOICHCTBUU
TEHOTHIIA C OKPYXKAIOUIEH CPEeaoi.
I'mOpunonornyeckuii MeTo — M3y4eHUE NPU3HAKOB POAUTENBCKUX POpM,
IPOSBISIOIINXCS
B PSTy TIOKOJICHHI Y TIOTOMCTBA, MTOTy4Y€HHOTO MTyTéM rHOpuAn3anud (CKpEIIrBaHs).
MoHoruopuaHoe cCKpelmuBaHue — 3TO CKpeIuBaHue PopM, OTITMIAFOIITIXCS

JIPYT OT JpyTa MO OJHOM mnape u3y4aeMbiX KOHTPACTHBIX (aJIbTEPHATHBHBIX ) IPU3HAKOB,
KOTOPBIE IIEPEAAOTCS 110 HACIIECTBY.



JurudpuaHoe cKpenmmBaHue — 3TO CKPEeIUBaHue (OPM, OTIIMYAIOIINXCS IPYT OT Apyra 1o
JIBYM T1apaM M3y4aeMbIX alIbTe€PHATHUBHBIX MPU3HAKOB.

I'eneajioruueckmnii MeTol — METO/I aHAIM3A POAOCIIOBHBIX

TexHuKa pemieHu 3aja4

AJIropuT™M

CuMBoOJIMKA

8. KpaTkas 3amuch yCIOBHI 3a1a4H.
BBenenne OykBeHHBIX 0003HAYCHUI I'€HOB,
00b19HO A 1 B. Onpenenenue tumna
HacjeA0BaHus (JOMUHAHTHOCTb,
PELECCUBHOCTB), €CIIU 3TO HE YKA3aHO.

9. 3anuck GeHOTHIIOB M CXEMBI
CKPEIMBAHUS CIIOBAMH.

10. Onpenenenne Gpenorunos B
COOTBETCTBHH C YCIOBUSMU. 3aITUCh
TEHOTHUIIOB CUMBOJIAM T'€HOB TIOJI
(dheHoTHITaMH.

11. Onpenenenue ramer. Brsicnenue wux
yhcla W HaXONAIIMXCA B HHUX TIGHOB Ha
OCHOBE yCTaHOBJIEHHBIX TEHOTHUIIOB.

12.  Cocrasnenne pemerku [lennera.

13.  Amanms pemerku coriacHo
0CTaBJIEHHBIM BOIIPOCAM.

14. Kparkas 3anmuch 0TBETOB

10. P — nepenTa — ponuTtenm.
PouTenbCKIE OPraHu3MBbIL, B3SATHIE JJIs
CKpELIMBAHUS, OTIHYAIONIHNECS
HACJIEICTBEHHBIMH 3a1aTKaAMH.

11.  F - ¢unuc — netu. F'ubpuanoe
IOTOMCTBO.

12.  Fy —rubpuns I nokonenus, F,—
rubpunbl 11 mokoneHus.

13. G-rametsi A a....

14. A, B — 1oOMUHaHTHBIE T€HBI,
OTBEYAIOLINE 33 JOMUHAHTHBIE IPH3HAKH
(HarpUMep, KENTYIO OKPACKY U IIaJKYIO
IIOBEPXHOCTH CEMSH rOpoXa).

15. a, B — penieccuBHBIE TEHBI, OTBEYAOIIME
3a pa3BUTHUE PELIECCUBHBIX IPU3HAKOB
(Harpumep, 3eJIEHON OKPACKH CEeMSH ropoxa u
MOPIIMHUCTON MOBEPXHOCTH CEMSH FOpPOXa).

16. A, a— amnenbHble TeHsbl,
ONpPEIEIAOINE KOHKPETHBIN IPU3HAK.

17. AA, BB — joMuHaHTHbIE
FOMO3HIOTBI, ad, BB — PELIECCHBHEIE
TOMO3HTOTHI.

18. X —3nak ckpemuBanus.




12. @ - cuMBOJI, 0003HAYAIOITHIA
KEHCKHH TTOJT OCOOH.

13.& - cuMBOI, 0003HAYAIOIIN I
MY>KCKOH T0J1 0cO0n

Odopmiienne 32124 110 reHeTHKe.
8.Ha nepBoM (ciieBa) MeCTe MUIIETCS XKEHCKas (MaTepuHCKasi) 0co0b, Ha BTOPOM (cCIipaBa)
MUIIETCS MY’KCKast (OTLIOBCKasi) 0COOb.
9. AnnenbHble TeHbl nuinyTes psaoM (AABB).

10. [Tpu 3anucu reHoTuna OykBbI MUIIYTCs B aldaBUTHOM nopske (aaBB, a ne BBaa).
1. [Ton reroTunom nunryT GEHOTHIL.

12. @EeHOTUIIBI M TAMETHI MUIIYTCS CTPOTO MOJI COOTBETCTBYIOIIMM I'€HOTUIIOM.

13. 3anuceIBaeTCs X0 pEHICHUs C 00bsICHEHUAMHU. MOXHO OOPMIISITH B PEIIETKE
Ilennera.

14. 3anuceIBaeTCs OTBET

Ilpakmuueckas paboma Neb
Tema Tpogpuueckue yenu u cemu. Ocnoenvle nokazamenu skocucmemst. buomacca u npooyxkyuas.

IKonozuueckue nupa.fnudbt yucei, ouomaccol u IHepzuu. Hpaeuﬂo nupa.fnudbt IHepZuu.
Pewenue RPAKMUKO-OPDUEHMUPOBGARHBLX DACYHEMHbBIX 3A0AHUU RO REPEHOCY seuiecmea u Inepzuu

Ienw 3akpenuTh MOHATUS OMOIIEHO3, OMOTEOIICHO3, IKOCHCTEMA, TIeTTh MUTAHUS; PACCMOTPEThH THIIHI
B3aMMOCBSI3€H OpraHM3MOB B OMOT€OIICHO3aX U ITPeoOpa30BaHusl B HUX; Pa3BUBATh YMEHHUE PEIaTh 3a4a4u 10
MpaBUjIaM dKOJIOTHYECKUX MTHUPAMHU/I.

Xoa padoTsl

1.1 PenyueHTtsi: 0) pa3naraloT MepTBbIE OCTAaTKU PacTEHUN U
a) 3amacaroT HEepruto, o0pasysi OpraHuYeCKHe KUBOTHBIX
BelIeCTBa B) TUTAIOTCS JKUBBIMU WU CYXUMH
0) pa3pylIaroT MEPTBBIE OCTATKH PACTEHUN pacTeHUsIMHU
U )KMBOTHBIX T') UCIIOJIB3YIOT B MUILY KUBBIX U MEPTBBIX
B) IIUTAIOTCSI TOJIBKO KUBBIMH PACTCHUSIMH KUBOTHBIX
T') UCIIOJIB3YIOT B MUILY TOJIBKO KUBOTHBIX 1.4. [1necHeBbie TPUOLL:
1.2. IIpoayueHTsI: a) peAyLEeHThI
a) CHHTE3HPYIOT OPraHuYeCcKUe BelllecTBa 0) IPOIYLIEHTHI
U3 HEOPraHMYECKUX B) IIEPBUYHBIC KOHCYMCHTHI
0) pa3iaraloT MEpTBbIE OCTATKU PACTEHUHN U ') BTOPUYHBIE KOHCYMEHTBI
JKUBOTHBIX 1.5. KomapoB OTHOCHT K:
B) IIUTAIOTCSI TOJIBKO KUBBIMH PACTCHUSIMHU a) MpOoJIylIeHTaM
T') HCITOJIB3YIOT B IHUIITY TOJIBKO JKUBOTHBIX 0) penyueHTam
1.3. IlepBuuHbIE KOHCYMEHTBHI: B) KOHCYMeHTaM 1™ mopsiika
a) MPOU3BOJAT OPTaHMYECKUE BEIIECTBA U3 ') KOHCYMEHTaM 2™ mopsijKa
HEOPraHUYECKUX

2. [oab3ysich NpUMepPaMu, PelIUTh NMPeII0KeHHbIE 3a1a4K
2.1. Onpenenure, KaKyr0 MacCy pacTeHUM COXPAHUT OT MOEIaHUs T'yCEHUIIAMU Tlapa CHHUIL TIPU
BbIKapMIIMBaHuU 4 NITeHII0B. Bec ogHOrO nTexa 5 rpamma.
2.2. Kakas macca pacTeHHid HeoOXoauma [T CyIIeCTBOBAaHMS JIMCHI Maccoi 12kr, u3 KoTopbix 60% — Boma?
2.3. Kakas momaas HeoOxoauma Jijis CymecTBoBaHus aenb(uHa maccoit 120kr, n3z kotopsix 70% — Boja,
€CJIM TIPOYKTHBHOCTH OmoIieHo3a 1kB.M Mopst 400T cyxoit Ornomacchl B rof?



2.4. Onpeennre, CKOJILKO BOJIKOB MOXKET IPOKOPMUTHCA Ha NPOTSHKEHKH rojia Ha miomamd 200000 m?
(mpousBoauTenbHOCTL 1 M? coctaiser 300 1), ecu Macca 1 Boaka 60 kr. CKOJBKO 3aiilieB IpH 3TOM OyIeT

ChEIEHO, ECIIM Macca 3aina 4 Kr.

3. 3amura padoTsl
2. [Ipumepsl pemieHus 3aaa4

1. Onpenenure, KaKyro Maccy pacCT€HUN COXPAaHUT OT MOEaHus TYCEHUIIaMU [1apa CUHUL IPU
BbIKApMJIMBaHUU 5 nTeHI0B. Bec ogHoro nrenna 3 rpamma.

Pemenue: onpenensem Bec S nreHnoB: 1 ot — 3rp; 5 nrennos — 15rp/1nt-5rp; 4 nr-20rp

CocraBuM IIEITb TUTAHUI;

pacmeHus — 2yCeHuybl — CUHUYbL
CornacHo MpaBHITy HKOJIOTHUECKON MUPAMUIBI — Ha KaXIOM MPEIBIIYIIeM TPOYUIECKOM YPOBHE
KOJINYECTBO OMOMAcChl M SHEPIUH, KOTOPBIE 3aI1aCal0TCsl OPraHU3MaMHU 3a €MHUILY BpEMEHH, OO0JIbIlIe YeM

Ha nocienyromiem ~ B 10 pa3. Orciona:

15002 1502

152

pacmeHusl — 2yceHuybl — CURUYbL

20002 2002

202

OTBeT: mapa CHHHII, BRIKAPMJIMBAsi CBOMX NTEHIOB, coxpanser 1500 r pactennii./2000r

2. Kakast macca pacteHuii HeoOXoauMa JJis CyIIeCTBOBAHUS JTUCHI, Maccou 8§ KT, u3 KoTopbix 70% Boma?

Pemienue

Omnpenensiem cyxyto maccy Jaucel: 8 ke — 100%
x ke — 30% x=8%30:100=2,4 ke
x=24ke

CocraBuM IIeNb TUTAHUS:

/  12-100%
x ke -40%
x=4,8 k2

x=12*40:100=4,8 ke

pacmenusi — 3aﬁubl —Jiuca

CormnacHo IIpaBUuily 3KOJIOTHYECKOM InmupamMuabI:

pacmenus — 3aiuyvl — auca
240ke 24ke 2,4ke

pacmenusn — 3aiuyvl — auca
480ke 48ke 4,8 ke

OT1BeT: Macca pacTeHH, HeOOXOoAuMast /TSl CYIIIECTBOBAHUS JIMCHI paBHa 240 Kr

3 . Kakas monaap OMOIIeH03a MOXKET MPOKOPMHUTH
OJIHy 0COOB TIOCIICHETO 3BEHA B IICTIH MTUTAHUS:
IUIAHKTOH — pbi0a — TueHb. Cyxas 6uomacca
wiaHkToHa ¢ 1 M? coctasusier 600 r B rog. Macca
TrosieHs — 300 kr, u3 koTopbix 60% cocTaBiisieT Boja.
Pemenne
OrnpenernsieM CyXyr Maccy THOJICHS:
300 ke — 100%
x ke—40%
x=120ke
CocTaBuM L€l TUTAHUS

NJIAHKMOH — PblOa — mI0J1eHb
CoriacHo paBUTy SKOJOTHYECKON MTHPAMUJIBI:

NJIAHKMOH — pblOA — MIONEHb

12000ke  1200xke  120xe

OrnpezenseM Iomaab JaHHOTO OMOIIEHO3a, €CITU
M3BECTHO, YTO cyXas OMomMacca IJIaHKTOHA ¢ | KB.M
cocrasigeT 600r = 0,6kr.
1> — 0,6 ke
x M — 12000 ke naankmona
x =20000m° =2 2a

OtBert: wiowmans Ououenosa 2 ra.

Kakas momaas HeoOXoauma Jisi CyliecTBOBaHUS
nenbduaa Maccoit 120kr, u3 koTopsix 70% — Boja,
€CJIM IPOYKTUBHOCTB OMorieHo3a 1kB.M Mops 400r
Cyxoi 6uomaccsl B roa?

JaHo:

m(znenbpuna)=120 kr

o(H20)= 70%munu 0,70

Buomaccca = 400 r/m? = 0,4 xr/m?

HaWTHU:

S-?

PacuntsiBaeM cyxyro macca JaenbpuHa

m'= 120 xr — 100% 120 kr*0,70 = 84 xr
COCTaBIIsieM IIeTb MUTAHUS

IPOAYIEHTHl = KOHCYMEHTHI | mopsigka = nenbhuH

8400 xr 840 kr 84 xr
OrnpezernseM miIonaab JaHHOTO OUOIICHO03a, €CITN
W3BECTHO, YTO Cyxasi OmoMacca IIaHKToHa ¢ 1 KB.M
coctapisgeT 400r = 0,4xkr.
1M — 0,4 xe
x M> — 8400 ke naanxmona
x=21000m° = 2,1 2a
Otset: 21000 Mm?



4. Onpenenure, CKOJBKO JIMC MOXKET MPOKOPMHUTLCS Ha IPOTSHKEHUM Toa Ha momaau 100000 m?
(mpousBoautensHOCTh 1 M? cocrabister 300 1), ecu Macca 1 ucesl 12 kr. CKOJIBKO 3alIEB IIPU 9TOM
OyZeT cheleHO, €CITU Macca 3aiia 3 Kr.
Pemienue:

1) CocraBum 1enb MUTAHUS:

pacmenus — 3aiybl — auca
CoracHo paBUITy SKOJOTUYECKON MTUPAMUJIBI:
pacmenus — 3aiyvl — auca pacmenus — 3aiybl — 601K
1200ke 120xe 12xe 6000ke  600ke 60ke
2) OmnpenenseM IUIOMALL JAHHOIO OMOLIEH03a, €CIIM U3BECTHO, YTO IIPOM3BOIUTENLHOCTE ¢ 1 M2
cocrtasigeT 300r = 0,3xr.

1 m>— 0,3 ke
x m? — 1200 ke pacmenuii x=1%1200:0,3=4000m° x=6000:0,3=20000Mm>(2xM?)
x = 4000 m?

3) Onpeoensem konuuecmeo nuc na niowaou 100000m°

1 muca — 4000Mm? 1BOJIK-2KM?

X jmc - 100000m>  x= 1*10000:4000=25 nuc x=200000:20000=10BoaKOB

4) OmpexaenseM KOJIMYECTBO ChEACHHBIX 3aMIICB
Ha 1 nucy maccoii 12kr npuxonutcst 120 kr maccsl 3aiilieB (Macca KaxJ0ro 3 Kr).
120:3=40 3aiires. 600:4=1503aii1eB
A Ha 25 nuc npuxoautcs 25*%40=1000 3aiiues. A Ha 10 Bonkos= 15003aiineB
Orser: Ha momaau 100000 M? na npotsokennu roaa /Ha mmomiaau 200000 M2 Ha IPOTSKEHUH roja
MOXKET

MOJKET IPOKOPMHTHCs 25 nuc. [Tpu sTom Oynet IPOKOPMHUTHCS 10 BOJIKOB M OyJIET CheaCHO
ceeneno 1000 3aiines. 15003aiimeB
1. Onpenenure, KaKyr0 MacCy paCTCHHI COXPAHUT OT IMOSAAHUS T'YCEHUIIaMU TTapa CHHHUII PU

BbIKapMJIMBAHUU 5 nTeHuoB. Bec ogHoro nreHna 3 rpaMmmMma.

2. Kakast Mmacca pacTeHuii HeoOXoauMa JijIs CYIIeCTBOBAHUS JIMChI, MAacCoi 8 Kr, u3 KoTopsix 70%
Bozxa?
3. Kakas miomaap OMoIeH03a MOXKET MTPOKOPMHUTH OJIHY 0COOb ITOCIIEHErO 3BEHA B LIEITH

MUTaHUS: TIAHKTOH — pbl0a — TrosieHb. Cyxas 6uomacca miankroHa ¢ 1 M2 cocrasiusier 600 1 B roz.
Macca Tronens — 300 kr, u3 koTopbix 60% cocTtaBisgeT Boja

4. Onpenenure, CKOJIBKO JJUC MOXET MMPOKOPMUTHCS Ha MPOTSHKEHUH roja Ha mtomaau 100000
M2 (npousBoauTenbHOCTh 1 M2 coctasiiger 300 r), ecnu macca 1 mucet 12 kr. CkosibKo 3aiilieB pu
3TOM OYJEeT CheJeHO, €ClIi Macca 3aina 3 Kr..

1. Omnpenenure, Kakyro MacCy paCTCHUM COXPaHUT OT IIOEAAHUS I'YCEHULIaMU T1apa CUHULL IIPU
BbIKapMJIMBaHUU 5 NTeHI0B. Bec ogHoro nrenna 3 rpamma.

2. Kakas macca pactenuit HeoOXoauma JijIsl CyIIeCTBOBAaHUS JIMCHI, Maccoil 8 KT, u3 koTopbix 70%
Boja?
3. Kaxkas mmomnanb OnoreHo3a MOXKET MPOKOPMHUTH OJIHY 0COOb TTOCIIETHET0 3BE€HA B LIETIH

MATaHUS: TUIAHKTOH — pbl0a — TioJieHb. Cyxas Omomacca riankTona ¢ 1 m2 cocrasisier 600 T B roj.
Macca Tronens — 300 kr, u3 kotopbix 60% coctaBisieT Boaa



4. Onpenenure, CKOJIBKO JUC MOXET MMPOKOPMUTHCS Ha MPOTSHKEHUH roja Ha mitomaau 100000
M2 (ipousBoauTenbHOCTH 1 M2 coctasinset 300 r), ecnu macca 1 mucet 12 kr. CKoJIbKO 3aiilieB Mpu
3TOM OYZET ChENIEHO, €ClIM Macca 3aifia 3 Kr.

1. Onpenenure, Kakyro MacCy pacCTeHMM COXpPaHUT OT MO€AAHUs I'YCEHUIIaMu lapa CUHUIL IIPU
BbIKapMJIMBaHUU 5 NTeHL0B. Bec oqHoro nrenna 3 rpamma.

2. Kakas macca pactennii HeoOXouMa JIjIsl CyIIECTBOBAHMS JIUCHI, Maccoi 8 KT, u3 KOTopsix 70%
Bona?
3. Kakas mnomaas 6uorneHo3a Mo>keT MPOKOPMHUTH OJHY 0COOb MOCJIETHETO 3BEHA B IS

MUTaHUS: IIAHKTOH — pbl0a — TrosieHb. Cyxas 6uomacca miankroHa ¢ 1 M2 cocrasiusier 600 1 B roz.
Macca Tronens — 300 kr, u3 koTopbix 60% cocTaBisgeT Boaa

4. Onpenenure, CKOJIBKO JIUC MOXET MPOKOPMUTHCS Ha MPOTSHKEHUH roja Ha mtomaau 100000
M2 (npousBoauTenbHOCTh 1 M2 coctasiiger 300 r), ecnu macca 1 mucet 12 kr. CKosibKo 3aii1ieB pU
3TOM OYIET CheJeHO, eClii Macca 3aifla 3 Kr.

1. Onpenenure, Kakyro MacCy paCTeHUM COXpPaHUT OT MOEAAHUS I'YCEHUIIaMU lapa CUHUIL IIPU
BbIKapMJIMBaHUU 5 NTeHLoB. Bec ogHoro nrenna 3 rpamma.

2. Kakas macca pactenuii HeoOXouma JijIsl CyIIeCTBOBAaHUS JIMCHI, Maccoil 8 KT, u3 koTopbix 70%
Boja?
3. Kaxkas mmonranp OnoreHo3a MOXKET MPOKOPMHUTH OJIHY 0COOb TTOCIIETHETO 3BE€HA B LIETH

MATaHUS: TUIAHKTOH — pbl0a — TroJieHb. Cyxas Omomacca rrankTona ¢ 1 M2 cocrasiusier 600 T B roj.
Macca Tronens — 300 kr, u3 kotopbix 60% coctaBisieT Boia

4. Onpenenure, CKOJIBKO JUC MOXKET MPOKOPMUTHCS Ha MPOTSHKEHUH roja Ha mtomaaua 100000
M2 (npousBoauTenbHOCTh 1 M2 coctasiiger 300 r), ecnu macca 1 mucet 12 kr. CkosibKo 3aiilieB pu
3TOM OYIET CheJeHO, eclii Macca 3aifla 3 Kr.

1 Onpenenute, Kakyr Maccy pacTeHUN COXPAaHUT OT MOEJaHMs I'yCEHUIIAMHU [1apa CUHULL IIpU
BbIKapMJIMBaHUU 4 nTeH10B. Bec ogHoro nTeHna 5 rpamma.

2. Kakas macca pactenuii HeoO0Xoquma JIjsl CYIIIeCTBOBAHUS JTUCHI Maccor 12Kr, u3 KOoTopsix 60% —
Boja?

3. Kakas momaas HeoOXoauma Jyist CyIecTBOBaHu JaeinbpuHa Maccoi 120kr, u3 kotopsix 70% —
BOJIa, €CJIM MPOYKTUBHOCTD OHotieHo3a 1kB.M Mopst 400r cyxoit 6ruomaccsl B roj?

4. Onpenenute, CKOJIbKO BOJIKOB MOKET MPOKOPMHUTHCS Ha MPOTsHKEHUHU roja Ha miomaau 200000 M2
(mpousBoautensHOCTh 1 M2 coctassieT 300 r), ecniu Macca 1 Bosika 60 kr. CKOJIBKO 3aiIIeB TPH 3TOM
OyZeT cheleHo, ecliu Macca 3aiiia 4 Kr

1 Onpenenute, KaKyr0 MacCy pacTEHUN COXPAHUT OT MOEJaHus T'YCEHUIIaMU Tapa CUHUIL IPU
BbIKapMIIMBaHuU 4 nTeHIoB. Bec ogHoro nTexna 5 rpamma.

2. Kakas macca pacteHuii He00X01uMa JUIsl CYIIIECTBOBAHMSI JIMCBI Maccou 12kr, u3 koTopbix 60% —
Boja?



3. Kakas momiaib HeoOXoauma I CyIecTBOBaHus Jeinbhuaa Macco 120kr, u3 kotopsix 70% —
BOJIa, €CJIM MPOYKTHUBHOCTD OHotieHo3a 1kB.M Mopst 400r cyxoit 6ruomacchsl B roj?

4. Onpenenute, CKOJIbKO BOJIKOB MOKET MPOKOPMHUTHCS Ha MPOTsHKEHUHU rojaa Ha miomaau 200000 m2
(mpousBoautensHOCTh 1 M2 coctasisieT 300 r), ecniu Macca 1 Bosika 60 kr. CKOJIBKO 3aiIIeB TPH 3TOM
OyZeT cheleHo, ecliu Macca 3aifia 4 Kr.

1 Onpenenute, KaKyro MacCy pacTEHUN COXPAHUT OT MOEJaHus T'YCEHHUIIaMU Tapa CUHUIL IPU
BbIKapMIIMBaHuU 4 nTeH1oB. Bec ogHoro nTexna 5 rpamma.

2. Kakas macca pacteHnii He00X01uMa JUIsl CYIIIECTBOBAHMSI JIMCBI Maccou 12kr, u3 koTopbix 60% —
Boja?

3. Kakas momaas HeoOXoaumMa Juist CyIecTBOBaHu JaenbpuHa Maccoi 120kr, u3 kotopsix 70% —
BOJIa, €CJIM MPOYKTUBHOCTD OnotieHo3a 1kB.M Mopst 400r cyxoit 6ruomaccsl B roj?

4. Onpenenute, CKOJIBKO BOJIKOB MOXKET TPOKOPMHUTHCS Ha MPOTsKeHUH roaa Ha miomiaan 200000 m2
(mpouzBoautenbHocTh 1 M2 coctaBisieT 300 1), ecnu macca 1 Bonka 60 kr. CKOIbKO 3aiflIeB IPU 3TOM
OyzeT CheleHo, eClIi Macca 3aina 4 Kr.

1 Onpenenute, KaKyro MacCy pacTEHUN COXPAHUT OT MOEJaHus T'YCEHHUIIaMU Tapa CUHUIL IPU
BbIKapMIIMBaHuU 4 nTeHIoB. Bec ogHoOro nTeHna 5 rpamma.

2. Kakas macca pacteHuii He00X01uMa JUIsl CYIIIECTBOBAHMSI JIMCBI Maccou 12xkr, u3 KoTopbix 60% —
Boja?

3. Kakas nnomaas HeoOxoauMa Juist CylecTBoBaHus aAenbpuna maccoit 120kr, u3 kotopsix 70% —
BOJIa, €CIIH MPOAYKTUBHOCTE OnorneHo3a 1kB.M mops 400r cyxoit Gmomaccsl B ron?

4. Onpenenute, CKOJIBKO BOJKOB MOYKET TPOKOPMUTHCS HAa MPOTsKeHUH roaa Ha miomaan 200000 m2
(mpouzBoautenbHOcTh 1 M2 coctaBisieT 300 1), ecnu macca 1 Bonka 60 kr. CKOIbKO 3aif1IeB IPU 3TOM
OyzeT CheleHo, eClIi Macca 3aima 4 Kr.

Ilpakmuueckas paooma Ne7

Tema: Omxoovt npouszeoocmea. Ha ocnose ¢edepanvnozo knaccughurkayuonnozo
Kamanoz2a 0mxo006 onpeodeniamsy Kiacc ONACHOCMU 0MX0008; azpezammnoe cOCmoanue
u ¢usuueckyo gpopmy omxooos, oopazyrwuwuxca Ha paboyem mecme / Ha Imanax
npou3e00cmaea, céA3aHHbIE C ONPeEdeIeHHOl npogheccuell/cneyuanbHOCmbIo

Hean:

PazpuBawomasi: pasButue yMeHMs (UKCHUPOBATH peE3yJbTaThl MPOJAEIAHHOW padoThI,

BBIJICIIATH TJIaBHOE

BocnurareasHnasi: GopMupoBaHHE OCO3HAHMS MPAKTUUYECKOIO 3HAYEHUS! MPUOOpETaeMBbIX
YMEHUH U1 fanbHeiel npopeccuoHanbHON 1eATEeNbHOCTH

@®opma opranu3zauuu padboTbl: MUKPOTPYIIIHI MO 2 YenoBeKa (MHAUBHYaIbHO)

OﬁopyszaHne: HHCTPYKTHUBHAA KAPTOUKA, HOPMATUBHBIC JOKYMCHTEL



CunpaBouHbIii MaTepHaJl:

OTXxo0abI MPOU3BOJACTBA U MOTPeOIEHHS — OCTATKU CHIPbS, MAaTePUAIOB, TIOIy()aOpHKaTOB,
WHBIX W3IENUNA WIM MPOIYKTOB, KOTOphIe 00pa3oBalMCh B MpOIlEcce MPOU3BOJCTBA HWIIU
noTpeOIeHus, a TAaK)Ke TOBAPHI (MIPOIYKIIHKS), YTPATHBIINE CBOH MTOTPEOUTENLCKHE CBOMCTBA.

BonbIIMHCTBO BUIOB IPOMBILIUIEHHON NMPOAYKLUHU, BKIKOYAsl CIOYKHBIE MHTEIICKTYaJIbHbIC
KOHCTPYKIIMU MPECTABISIOT CO00# OTIOKEHHBIN 0TX0. [10 OKOHYaHWY KU3HEHHOTO IIHKJIA
BO3HHUKAET BOMPOC O €ro 3aXOPOHEHUH WJIU NepepadboTKe.

OTXOI[BI pPa3iIn4aroTCA:

e 110 IPOUCXOXKICHUIO:

0 OTXO/1bl IPOU3BOJACTBA (IIPOMBIIIIIEHHBIE OTXO/IbI)

0 OTXO/IbI TOTPeOICHNS (KOMMYHAIbHO-OBITOBBIC)

e [10 arperaTHOMY COCTOSIHHIO:

o TBEp/IbIE

o JKUJIKHE

orazo00pa3HbIe

e 110 KJIACCY OMACHOCTH (I YeTI0BEKa M / HITU [T OKPY KAIOIIeH TPUPOIHOM Cpesibl)

Hauuonanbhslii cranaapt Poccuiickoii @enepaunu. Pecypcocoepexenne. Oopamenne ¢
orxonamu. Ilacmopt orxoma I - IVkiacca omacHocTu. OcCHOBHBbIE TpeOOBaHMS.
Resources saving. Waste treatment. Certificate of waste I — IV class of hazard. basic
requirement. 'OCT P 53691-2009

OTX0llbl B 3aBHCHUMOCTH OT CTENEHU HETaTUBHOTO BO3JECHCTBUS Ha OKPYKAIOIIYIO Cpeay
MOIPA3/CNAIOTCS B COOTBETCTBUU C KPUTEPUAMHU, YCTAHOBICHHBIMU (heJiepaaibHbIM OPraHOM
HCIIOJIHUTENIbHOM BJIACTH, OCYIIECTBIISIOIINM IOCYAapCTBEHHOE PEryJIMpOBaHUE B 00JACTH
OXpaHbI OKPY’KaIoIIel Cpefibl, Ha MSTh KJIACCOB OMACHOCTH:

I xnace - upesBbIvaliHO OMACHBIE OTXObI

11 KJIACC- BLICOKOONACHDBIE 0TXO0bI

111 KJIACC- YMEPEHHO OMACHbIE 0TXO/bI

v KJIACC- MAJIOOMACHBIE OTXO0XbI

\% KJIACC- MPAKTHYECKH HEONACHBIE 0TXO0bI

KpI/ITepI/II/I OTHECCHUA OIMACHBIX OTXOHO0B K KJIACCY OIIACHOCTH JIA OIIC



Crenennb Kpurepun orHecenuss orxonoB K | Kuace OMACHOCTH

BPEIHOTO KJIACCY OMACHOCTH 0TXO0a

BO31eHCTBUSA

OTXO0/I0B Ha

OIIC

OueHb BbICOKAst Dkojoruyeckas cucreMa Heodpatumo | 1-i1 kiacc. UpesBblyaitHO
HapyIleHa. OITaCHEBIE.
[Tepuon BOCCTAaHOBJICHHUS
OTCYTCTBYET

Bricokas DKOJIOTHYeCKasgd CHUCTEMAa  CWIBHO | 2-U KJI1acc.

HapymeHna. [lepuon Boccranosnenus |  BwicokoonacHbie
— He MeHee 30 neT mocie MOJHOIro
YCTpaHEHUsI HWCTOYHHKA BPEIHOTO

BO3JICUCTBUSL.
Cpenusis DKoJIOrMYecKasi cucTeMa HapymieHa. | 3-ii kjmacc.  YMepeHHO
[lepuon BoccTaHOBIIGHMSI — HE | OIACHBIE
MeHee 10 JieT mocne CHMKEHHSA
BPEIHOT'O BO3JICUCTBUSA oT

CYHICCTBYIOHIICTO MCTOYHUKA.

Huskas Dkojoruyeckas cucTeMa HapyieHa. | 4-if kjacc. ManoomnacHbie
Ilepriog caMOBOCCTAHOBIICHUS — HE
MeHee 3 JIeT.

OueHp HU3KAas DKoJIoruuecKas cucTeMa | 5-# kiacc.
MPaKTUYECKH HE HAPYIIICHA.

[IpakTH4ecKu HEONTACHBIE

Ipuxkaszom Pocnpupognanzopa ot 18.07.2014 Ne 445 yrBep:xkaeH ¢denepanbHbIii
KJIACCH(PUKANMOHHBIN KATAJOI 0TX0A0B (3apermcrpupoBaH B MuHrwcre Poccun
01.08.2014 N 33393) (manee - ®KKO). JlanHblil TOKyMEHT BCTYNUJI B cuily ¢ | aBrycra
2014 rona.

Knaccupukanus orxogoB B @KKO BelnosiHEeHa MO CIEAYIOIIMM KiacCU(UKAMOHHBIM
IpU3HAKaM: IPOUCXOXKJIEHUIO, YCJIOBHMSIM 00pa3oBaHUs, XUMHUYECKOMY U  (WJIN)
KOMIIOHEHTHOMY COCTaBY, arperaTHOMY COCTOSTHHUIO M (hu3ndeckoit popme.

Kon kaxxgoro Buga oTxoa0B uMeeT 11-3HayHyI0 CTPYKTYPY.

HepBLIG BOCCMb 3HAKOB KOJia UCIIOJIB3YKOTCA TSI KOAUPOBAHUSA IMTPOUCXOKIACHUSA OTXOJ0B U
UX COCTaBa, ACBATHIA U JECATHIA 3HAKU KOJA - ISl KOAUPOBAHUS arperaTHoOro COCTOSTHUS U
¢duzmveckoit ¢Gopmbl. OAMHHAANATHIA 3HAK TIOKA3bIBAET KJIAcC OIMACHOCTH OTXO0/Ja B
3aBHCHMOCTH OT CTETIEHU HEraTUBHOTO BO3/ICHCTBHS Ha OKPYKAIOIIYIO CPENy.

B 11-om 3Hake koma uuppa 0 ucnonb3yercs A OJOKOB, TUIOB, MOJATHUIIOB, TPYNI U
HOJTPYIIT; I BUAOB OTXOJIOB 3Havamias nuudpa odoznadaet: 1 - I-i kiace omacHocTy; 2 -
II-# ximacc onacHocty; 3 - III-# kitace onacnoctu; 4 - IV- i kitacc onmacHocTH; 5 - V-ii Kiacc
OIaCHOCTH.

JleBATBIN M JecAThd 3Haku |1-3HA4HOrOo KOJAa MCHOJB3YIOTCS I  KOAUPOBAHMS
arperaTHOTO COCTOSIHMS W (usnueckor (opmbl Bujma orxomoB: 00 -  jmaHHbIE  HE
ycranoBieHsl; 01 - TBepabiit; 02 - xkugkwif; 03 -

nacrooOpasubii; 04 - twiam; 05 - rens, xommowa, 06 - smynbcus; 07 -



cycnier3us; 08 - ceimyunit; 09 - rpanynsat; 10 - mopomkooOpa3Heiid; 11 - meu1e0Opa3HbIIL;
12 - BosIOKHO; 13 - TOTOBOE M3/ENHeE, TOTEPABIIEE TOTPEOUTENHCKHUE CBOMCTBA; 99 - HHOE.

JaiiTe OTBETHI HA BONIPOCHI:

1.UTo oOTHOCAT K OTXOAaM MPOU3BOJCTBA?
2.4T0 OTHOCAT K OTXOAaM TOTpeOIeHus?
3.YT0 OTHOCST K OHACHBEIM OTXOoHam?

BbiBOg — 3TO OTBET Ha IMOCTAaBJICHHYIO LCJIb.

IIpakTuyeckas padora Ne4.
«AHAQJIN3 M OII€eHKA 3THYECKHUX ACTIEKTOB PAa3BUTHS HEKOTOPBIX UCCJIE0BAHUI B
OMOTEXHOJIOTUMN»

[{esib: MPOBECTH aHAIU3 aCMIEKTOB PA3BUTHUSI HEKOTOPBIX UCCIIE0BAHUM B OMOTEXHOIOTHH.
OOopyznoBaHKE: TEOPETUUECKUIT MaTepHal o TeME, KapTOUKU-3a[aHHUs.

Xo1 paboThl.
Saganue 1.

Bapuant 1. 3yuute Teopernueckuii matepuain 1o reMe «buoTexHoaoruu — 3To...» 1 3al0JHUTE
TadnuILy:

BUJI OMOTEXHOJIOTUH 1IeJIb JAHHOTO HATIPABJICHUSL | KPaTKUid 0030p mpobiIemMbl

BapI/IaHT 2. I/ISY‘II/ITG TeOpeTI/I‘IeCKI/Iﬁ MaTcpHrail 110 TEMC ((KJ'IOHI/IpOBaHI/Ie» H 3aI10JIHUTC Ta6J'II/II_[y2

BUJI OMOTEXHOJIOTUH 1IeJIb JAHHOTO HATIPABJICHUSL | KPaTKUi 0030p mpobiIemMbl

3aoanue 2. Cnenaiite BBIBOABI 00 3THUYECKUX MTPOOIIEMax OMOTEXHOIOTHH.

Hpunoxcenue ona INP 4 (meopemuueckuit mamepuai)

Texnonozuu ¢ npucmagKkou «o6uo»

TI'ennas u knemounasn UHJIIcenepun

I'ennas u xineToyHas HHXXCHCPUA — ABJIAAIOTCA BayKHEHIITUMU MECTOJaMU (I/IHCTp}’MeHTaMI/I), JICKaAIIIUMU
B OCHOBC COBpeMeHHOﬁ OMOTEXHOJIOTHH.

MeTtoabl KJIETOYHOMH HWHXKCHCPUHN HAIIPABJICHBI HAa KOHCTPYUPOBAHUEC KJICTOK HOBOI'O THUIIA. Onu MOTYT



OBITh MCIOJIB30BAHBI [T BOCCO3AAHUS )KU3HECTIOCOOHOM KIIETKH U3 OT/IENBbHBIX ()ParMEeHTOB Pa3HBIX
KIICTOK, JIJIs1 OObEAMHEHUS LIEJbIX KIETOK, MPUHAUICKABIINX PA3IMYHBIM BHJIaM ¢ 00pa30BaHUEM
KJIICTKH, HECYIIeH TeHETHUECKUI MaTeprall 00€MX UCXOIHBIX KIIETOK, U IPYTUX OTEPAIIHA.

['eHHO-MH)KEHEpHbIE METO/Abl HAaNpaBiICHbl Ha KOHCTPYMPOBAHHWE HOBBIX, HE CYIIECTBYIOLIUX B
IpPUPOJIE COYETaHWW TeHOB. B pe3ynbraTe NPUMEHEHHS T€HHO-WUH)KEHEPHBIX METOJO0B MOXHO
noiy4yatb pekomOuHaHTHble (MoauduuupoBanusie) Moiekyinsl PHK u JIHK, mis yero mpousBogurcs
BBIJICIICHUE OTJICJIBHBIX T€HOB (KOAMPYIOUINX HYKHBIA MPOIYKT), U3 KIETOK KaKOr0-IN0O OpraHu3Ma.
[locne npoBeneHUs: ONPENEIEHHBIX MAHUIYJISILIMA C 3TUMU I'€HAaMH OCYIIECTBIISIETCS UX BBEJICHUE B
Jpyrue opranus3mbl (0aKTEepUH, APOXKKHU U MIEKONUTAIOIINE), KOTOPBIE, IOJIyYUB HOBBIN I'eH (F€HbI),
OyIyT CHOCOOHBI CHHTE3UPOBATh KOHEYHBIE MPOAYKTH C HM3MEHEHHBIMH, B HY)XHOM YEJIOBEKY
HaIpaBJIEHUU, CBOMCTBaMHU. VHBIMM CclOBaMH, F€HHAs MH)KEHEPHsI MO3BOJIAET IOJy4yaTh 3a/laHHBIE
(>kemaemMble) KadyecTBa M3MEHSEMBIX WMJIM T€HETUYECKH MOIU(HUIIMPOBAHHBIX OPraHU3MOB WM TaK
Ha3bIBAEMBIX «TPAHCTEHHBIX» PACTEHUN U )KUBOTHBIX.

Hawnbombiee MPUMCHCHUC I'CHHAA MHKCHCPUA HAlllJIa B CEJIbCKOM XO3SICTBE U B MCIHUIIMHE.

Jlronn Bcerma 3agyMbIBaINCh HAJ TE€M, KaK MOXXHO HAy4dUThCsS YIPABIATH IPUPOJOU, M HCKAIH
CIIOCOOBI MOTyYSHHSI, HATIPUMEpP, PACTCHUHN C YITYUIIEHHBIMH KQ4eCTBAMHU: C BBICOKOH YpO)KallHOCTHIO,
OoJiee KPYMHBIMH U BKYCHBIMH IUIOJIaMU WJIH C TTOBBIIICHHON X0JIOAOCTOHKOCThI0. C TaBHUX BpeMeH
OCHOBHBIM METOJ/IOM, KOTOPBIM HCIOJb30BAJICS B O3TUX LENAX, Obula cenekuus. OHA MIMPOKO
IIPUMEHAETCS 10 HAaCTOSILEr0 BPEMEHM M HANpPABICHA HA CO3[aHUE HOBBIX M YIYYIICHHE YXKeE
CYWIECTBYIOIIMX COPTOB KYJBTYPHBIX PACTEHHMM, IIOPOJX JOMAIIHHUX JKUBOTHBIX M UITAMMOB
MHKPOOPTraHU3MOB C LIEHHBIMHM JUUIS YEJIOBEKA IIPU3HAKAMU U CBOMCTBAMU.

Cenekiusi CTpOUTCS Ha oOTOOpe pacTeHWil (KHUBOTHBIX) C BBIPAKECHHBIMH OJIATONPUSATHBIMU
MPU3HAKAMHU M JIaJbHEHIIIEM CKPEIIMBAaHUU TaKUX OPraHW3MOB, B TO BpeMs KaK T'€HHAs WHXKEHEPUs
MO3BOJISIET HEMOCPEICTBEHHO BMEIINBATHCS B TEHETUYECKUI anmapar KJIeTKu. BakHO OTMeTUTb, 4TO
B XOJI¢ TPATUIIMOHHOM CENICKIIUU MOMYUYUTh THOPUIBI C UICKOMOW KOMOMHAIIMEH TIOJIE3HBIX MPU3HAKOB
BEChbMa CJI0’KHO, TTOCKOJIBKY K TTOTOMCTBY IMEpEaloTCs OYeHb O0JbINe (GparMeHThl FTEHOMOB KaXKI0TO
U3 POJUTEIICH, B TO BPeMsl KaK TeHHO-UH)KCHEPHBIC METO/IbI ITO3BOJISIFOT pa00TaTh Yalle BCETO ¢ OHUM
WM HECKOJIBKUMH T€HaMH, MpUYeM UX MOAu(UKAIMU HE 3aTparuBaroT padoTy Apyrux reHoB. B
pe3yibTare, He Tepsis JAPYruX IMOJIE3HBIX CBOWCTB PACTCHUS, YHAeTCs NOO0ABUTh €IIe OIUH HWIIU
HECKOJIBKO TOJIE3HBIX MPU3HAKOB, YTO BEChbMa LIEHHO JJII CO3/IaHUSI HOBBIX COPTOB M HOBBIX (opM
pactenuid. CTamo BO3MOXXHBIM H3MEHATH y PAcCTEHUM, HANpUMEp, YCTOWYMBOCTH K KIUMATy H
cTpeccaM, WIH HX YyBCTBUTCIBHOCTh K HACEKOMBIM WJIH OOJIC3HSM, pACIpPOCTPAHEHHBIM B
onpeNeNEHHBIX PEruoHax, K 3aCyXe U T.JI. YUEHbIC HAJICIOTCS JaKE MOJYyYUTh TaAKUE TTOPOIbI IEPEBHEB,
KOTOpbIe OBUTH OBl YCTOMYMBBI K IOKapam. BemyTcss IIMPOKWE WCCICAOBAHUS 0 YIIYYIICHUIO
MUIIEBOM I[EHHOCTH Pa3JIMYHBIX CEIbCKOXO3SHUCTBEHHBIX KYJBTYp, TaKUX Kak  KyKypy3a, cos,
KapTodenb, ToMaThl, TOPOX U JP.

I/ICTOpI/I‘-IeCKI/I, BBIACIIAIOT «TPU BOJIHBD» B CO3JJaHUUN I‘eHHO-MOI[I/I(i)I/IIII/IpOBaHHI)IX paCTeHI/II;'IZ

[lepBas BonmHa — koHer 1980-x rof0B — co3/1aHUE PACTEHUI ¢ HOBBIMU CBOMCTBAMHM YCTOMYMBOCTH K
BHUpycaM, IapasuTaMm WM repOunuaaMm. B pacTeHMsIX «epBOil BOJHBD» JIONOJHUTEIBHO BBOJWIH
BCETO OJIMH I'€H M 3aCTaBJISUIN €Tr0 «paboTaTb», TO €CTh CHHTE3UPOBATh OJIMH JIOTIOTHUATEIBHBINA OETIOK.
«[Tome3npie» TeHBI «Opamm» auOO0 y BHUPYCOB pacTeHHMid (A (OPMHPOBAHUS YCTOMYMBOCTH K
JTAaHHOMY BUPYCY), JTHOO Yy MOYBEHHBIX OaKkTepwil (Iuisi GOPMUPOBAHUS YCTOWIHMBOCTH K HACEKOMBIM,
repOuImIam).



Bropas BosnHa — nHauyano 2000-x roloB — cO3JaHHE DPACTEHUN C HOBBIMU IOTPEOUTENHCKUMHU
CBOWCTBAMH: MAaCJIMYHBIE KYJIBTYpHI C TIOBBIIICHHBIM COJIEPKAaHHEM M M3MEHEHHBIM COCTaBOM Macell,
(GPYKTHI 1 OBOIIH C OOJBIINUM COJIEP)KAaHHNEM BUTAMHHOB, 00JIee MUTATEIbHbBIE 36PHOBBIC U T.]1.

B Hamm qHUM ydeHble CO3/1al0T PACTEHUS «TPEThe BOIHBD), KOTOpbIe B Ommkaiimue 10 neT mosBsTcs
Ha pbIHKE: pacTCHUS-BaKLMHBI, pPAaCTEHUSA-OMOPEAKTOPBl JJsi MPOM3BOACTBA IPOMBIIIIEHHBIX
IIPOJYKTOB (KOMIIOHEHTOB JJIsl pa3JIMYHbIX BUIOB IJIACTUKA, KpacUTeNIel, TEXHUUECKUX Macel U T.1.),
pacteHus - GabpHKH JIEKapCTB U T.1.

['enHO-UHXXEHEPHBIE paOOTHI B )KUBOTHOBOJICTBE UMEIOT IPYTYIO 3a/1auy. BriosHe 1OCTHKUMOI 1eNbI0
IIpU COBPEMEHHOM YpPOBHE TEXHOJOTMHU SBJISETCS  CO3JaHHE TPAHCICHHBIX JKUBOTHBIX  C
orpeneIEHHBIM IIeJIEBBIM TeHOM. Hampumep, TeH Kakoro-HuOyAb LEHHOTO TOPMOHA >KHBOTHOTO
(HampuMep, TOpPMOHAa pOCTa) HWCKYCCTBEHHO BHEApSETCS B OaKTepHIo, KOTopas HaYHMHAET
IIPOJAYLUPOBATh €ro B OOJBIIMX KoJudecTBax. Ellle OuH MpUMep: TPAaHCT€HHbIE KO3bI, B PE3yjbTaTe
BBEJICHUS COOTBETCTBYIOLIETO T€HA, MOTYT BBIpadaThiBaTh crnenuduyeckmii 6enok, Qaxrop VIII,
KOTOPBIH TPEMSATCTBYET KPOBOTCUCHHIO Y OOJBHBIX, CTpajaroIuX remModuimei, wim QepMeHt,
TPOMOOKHHA3y, CIIOCOOCTBYIOIINI paccachlBaHUIO TPOMOa B KPOBEHOCHBIX COCYJaX, YTO aKTyaJlbHO
st popUIaKTHKY U Tepanuu TpoMmOodnedura y moseil. TpaHncreHHble )KUBOTHBIE BBIPAaOATHIBAIOT
3TH OEITKM HAMHOTO OBICTpEe, a caM CITOCO0 3HAYUTENBHO JICIIEBIIE TPATUIIMOHHOTO.

B xonue 90-x ronoB XX B. yuénbie CIIIA BIIOTHYIO MOAONUIN K IMOJTYYEHHUIO CEJIbCKOXO03SIIICTBEHHBIX
KUBOTHBIX METOJIOM KJIOHUPOBAHHS KJIETOK AMOPHOHOB, XOTSI 9TO HANpaBICHUE HYXIACTCs €Ile B
JNANBHENIINX CEPbE3HBIX MCCIECIOBAHUAX. A BOT B KCEHOTPAHCIUIAHTALIMM — IIEPECAIKE OpPraHOB OT
OJIHOTO BHUJA >KUBBIX OPIaHU3MOB JIPYIOMY, - JOCTUTHYTbl HECOMHEHHbIE pe3yibTaThl. Haubomnbine
YCIIEXH IIOJIy4Y€HBI IIPU UCIIOIb30BAHUM CBUHEH, NMEIOIIMX B TE€HOTUIIE IIEPEHECEHHBIE TeHbI YEI0BEKA,
B KAayecTBE JIOHOPOB pa3IMYHBIX OpraHoB. B a3rom ciiyyae HaOmogaeTcs MHHUMAIBHBIM pPUCK
OTTOP>KEHUS OpraHa.

VYuéHble Takke MPEANOoNaratoT, YTO NEPEHOC T€HOB TOMOKET CHU3UTh aJUIEPTHUIO YEIOBEKA K
KOpOBbEMY MOJIOKY. Llenenanpasiennbie uamenenus B JJHK KOpoB n0JKHBI IPUBECTH TAKXKE K
YMEHBUIEHUIO COACP/KAHUS B MOJIOKE HACBIIIEHHBIX )KUPHBIX KUCIOT U XOJECTEPUHA, YTO CAEIAET €ro
elie 0oJee Mone3HbIM IS 310POBbS.

[ToTeHnmanpHas ONMACHOCTH MPUMEHEHHS TCHETHYECKH MOIU(DUIIMPOBAHHBIX OPTaHMU3MOB BBIPAKACTCS
B JIBYX aCIeKTax: 0€30MacHOCTh MPOJAOBOIBCTBHS ISl 3J0POBbS JIFOJICH U HKOJIOTHIECKUE
nocienctBus. [loaToMy BaXKHEHIIIMM 3TAoOM MPU CO3AaHUU T€HHO-MOAU(PUIIMPOBAHHOTO MPOIYKTa
JOJKHA OBITH €r0 BCECTOPOHHSIS SKCIEPTHU3a BO H30EKAHUE OMACHOCTH TOTO, YTO MPOIYKT COJIEPKHUT
MPOTEUHBI, BBI3BIBAIOIINE AJUIEPTUI0, TOKCUYHBIE BEILECTBA MJIM KAKHE-TO HOBBIE OITACHBIC
KOMITOHEHTBI.

3nauenue buomexnonozuil ona MeOUuuUHbI.
[ToMrUMO MIMPOKOTO MPUMEHEHUSA B CEIBCKOM XO3SMCTBE, HA OCHOBE I'€HHOM WHYKCHEPHH BO3HHUKJIIA
uenasi orpacib (PapMaleBTHYECKON MPOMBINUICHHOCTH, Ha3biBaemas ‘“‘uapyctpuernt J[IHK” wu
IpeJcTaBistonias coboil OJHy M3 COBPEMEHHBIX BeTBeW OuorexHosioruu. bonee wuerBepTu Bcex
JIEKApCTB, MCIOJB3yEeMBbIX CeH4ac B MHpE, COAEpKaT WHIPEAUEHTbl W3 pacTeHui. ['eHHo-
MOIU(DHUIIMPOBAHHBIE PACTECHUS SIBIISIOTCS JCIICBBIM M O€30MaCHBIM HMCTOYHWUKOM IS ITOJTYYCHHS
MOJIHOCTBIO (DYHKIIMOHAIBHBIX JICKAPCTBEHHBIX OCITKOB (aHTUTEI, BaKIIWH, (EPMEHTOB U JIp.) KaK JUIs
YeJ0BEKa, TaK U IS )KUBOTHBIX. [[pruMepamMu NpuMEHEHU T€HHOW MHKEHEPUH B MEJIULIMHE SABJISIOTCS
TaKXe MPOU3BOJCTBO UYEJIOBEUYECKOTO MHCYJIMHA MYTEM MCIOJIb30BaHUS T€HHO-MOAU(MUIIMPOBAHHBIX
OakTepwHii, MPOU3BOJCTBO IPUTPONOITHHA (TOPMOHA, CTHMYJIUPYIOIIET0 00pa3oBaHUE SPUTPOLUTOB B
KOCTHOM Mo3re. Du3nosiornyeckas posib JaHHOIO T'OPMOHA COCTOMT B DPETYJSILUU HPOLYKUUHU



SPUTPOLUTOB B 3aBUCUMOCTH OT MOTPEOHOCTH OpraHW3Ma B KHCIOPOJE) B KYJIbType KJICTOK (T.C. BHE
OpraHM3Ma YeI0BeKa) WM HOBBIX TIOPOJI SKCIIEPUMEHTATBHBIX MBIICH JUISI HAYYHBIX UCCIICIOBAHMIM.

Pa3paboTka MeETO/OB TEHHOW WH)XEHEPHUU, OCHOBAaHHBIX Ha co3faHuu pexkomOunHaHTHBIX JIHK,
MIPHUBEJIAa K TOMY «OHMOTEXHOJOTHYECKOMY OyMy», CBHJACTEISIMH KOTOPOTO MBI siBIsieMcsi. briaromaps
JOCTHKCHHSIM HayKd B JTOW 0OJACTH CTAJI0 BO3MOXHBIM HE TOJBKO CO3JIaHUE «OHOJIIOTHYECKUX
PEaKTOpPOB», TPAHCTECHHBIX J>KUBOTHBIX, T€HHO-MOJU(DHIIMPOBAHHBIX PACTCHH, HO W IPOBEICHUE
TEHETUYECKOM macnopTu3anuu (MOJHOTO UCCIIEI0BAHMS U aHAIN3a TeHOTUIIA Y€JI0BEKa, TPOBOIUMOTO,
KaK IpaBUJIO, Cpa3y IOCIE POXKIAEHUSA, Ul OINPENCIICHHS NPEIpPacHOIOKEHHOCTH K Pa3IMYHBIM
3a00JIeBaHUSAM, BO3MOXKHYIO HEAJCKBAaTHYIO (JJIEPTUUYECKYIO) PEaKIMIO Ha T€ MM MHBIE JIEKApCTBA, a
TaK)Xe CKJIOHHOCTD K ONPEEICHHBIM BUIAM ACSITEIbHOCTH). [ eHeTHUecKas: macropTU3aIys MO3BOJISET
MPOTHO3MPOBATh M YMEHBIIATh PHUCKU CEPACUYHO-COCYIUCTBIX W OHKOJOTHYECKHX 3a00JICBaHUM,
UCCIICIOBaTh W TPEAOTBpAIlaTh HEUPOJCTCHEPATUBHBIC 3a00JICBaHUS H TIPOIECCHl CTApEHMUS,
aHAIM3WPOBATh  HEUPO-(U3HOIOTHYECKHE  OCOOCHHOCTH  JIMYHOCTH  HA  MOJICKYJISIPHOM
YPOBHE), JIMAarHOCTUPOBAHHE I'€HETHYECKUX 3a0osieBanuii, co3manue JIHK-BakiuH, reHotepanus
pa3IUYHbIX 3a001€BaHUM U T.J.

B XX Beke B O0JBIIMHCTBE CTPAaH MUPa OCHOBHBIC YCHIIHS MEAWIIMHBI ObUIH HAIPaBJICHBI Ha O0PBOY
MHQPEKIMOHHBIMU 3200JIEBaHUSIMH, CHIDKEHHE MIIAZICHYECKOW CMEPTHOCTH W YBEIMYCHHE CpeIHEH
MPOJIOJKUTENBHOCTH KU3HU. CTpaHbl ¢ 0oJjiee pa3BUTOM CHUCTEMOW 3/paBOOXpPAHEHUS HACTOJBKO
npeycnecjiini Ha 3TOM IIYTH, 4YTO COWIM BO3MOXHBIM CMCCTHUTH AKLNCHT Ha JICUCHUC XPOHUUYCCKHX
3a00JieBaHUM, O0JIE3HEH CEPICTHO-COCYTUCTON CHCTEMbI H OHKOJIOTHUECKUX 3a00JIEBAaHUH, TTOCKOIBKY
MMEHHO 3TH TPYMIIbI 00JIe3HEHN JaBaii HAMOOIBIINKI MPOIEHT IPUPOCTA CMEPTHOCTH.

O[[HOBpeMeHHO I IIOUCKHW HOBBIX METOAO0B U IIOAXOJ0B. CYHIGCTBGHHI)IM SIBHJIOCH TO, UTO HaYKOfI
OblIa J0Ka3aHa 3HAUMTEIbHAs POJIb HACIEICTBEHHON NPEAPACHOI0KEHHOCTH B BO3HHKHOBEHUU
TaKuX IIAPOKO PACIPOCTPAHEHHBIX OOJIE3HEW, KaK HWIIeMHYecKas OOJIe3Hb Cepja, TUIEPTOHUS,
SI3BEHHAs1 OOJIE3HP JKeTy/AKa W JIBEHAALATUIIEPCTHON KHIIKH, NICOpHa3, OpOHXMaNbHAas acTMa W JIp.
Craio oueBMAHBIM, YTO Ui d3(PQPEeKTHBHOTO JeueHHss W NPOMYWIAKTHKH JTHX OOJe3HEH,
BCTpPCHAOIHNUXCA B IIPAKTHUKEC Bpaqeﬁ BCEX CHGHH&HBHOCTeﬁ, H€O6XO[[I/IMO 3HaTb MEXAaHU3MbI
BSaHMOHeﬁCTBHﬂ CpCOOBbIX M HACJICACTBCHHBIX (1)aKTOpOB B WX BO3HUKHOBCHMHU W Ppa3BUTHUHU, A,
CJIEI0BATEIIBHO, JNAJbHEUIINI Tporpecc B 3/paBOOXPAaHEHUU HEBO3MOXKEH 0€3 pa3BUTHS
OMOTEXHOJIOTHYECKUX METOOAOB B MCIUIINHC. B MNOCJICAHUC TIOJbl HWMCHHO O9THW HaIIPaBJIICHUA
CUMTAIOTCS IPHUOPUTETHBIMH U OYpHO Pa3BUBAIOTCS.

AKTyanmbHOCTh  TPOBEJCHHUS JOCTOBEPHBIX T€HETHYECKUX HCCIICAOBAaHUI, OCHOBAHHBIX Ha
OMOTEXHOJIOTMYECKHX TOAX0/1aX, OYEBHJHA €IIe M MOTOMY, YTO K HACTOSIIEMY BPEMEHU H3BECTHO
yxke 6osee 4000 HaciencTBeHHBIX Oose3Hed. Okono 5-5,5% nerell poKAAOTCS C HACICACTBCHHBIMU
Wi BpoXXAEHHbIMU 3a0oneBanusiMu. He menee 30% peTrckoit cMEpTHOCTH BO BpeMs OEpEMEHHOCTU U
B TIOCJIEPOIOBOM TIepHoJe OOYCIOBICHO BPOXIAEHHBIMU IMOPOKAMH PA3BUTHS U HACIEICTBEHHBIMU
6onesnsamu. [locie 20-30 eT HAUMHAIOT MPOSBIATHCS MHOTHE 3a00JI€BaHHS, K KOTOPBIM Y YEJIOBEKa
Obula TOJIBKO HACJIEACTBEHHAs MPEIPACHOIOKEHHOCTh. JTO MPOUCXOIUT TOJ BO3JCHCTBHEM
pPa3NUYHBIX CPENOBBIX (DaKTOPOB: YCIIOBHS JKM3HW, BpEAHBIC IPHUBBIYKH, OCIOXHEHHS IMOCTE
MIEPEHECEHHBIX O0JIe3HEH U T.JI.

B Hacrosmiee Bpems yKe€ NOSIBIIINCH NPAKTUYECKUE BO3MOXHOCTU 3HAUYUTEIBHO CHMU3UTH WIIHU
CKOPpPEKTUPOBATh HETraTUBHOE BO3JICHCTBUE HACIEACTBEHHBIX (PaKTOpPOB. MeIuIMHCKas T'€HETUKa
OOBSICHWIA, YTO TPUYMHOM MHOTMX T€HHBIX MyTalul ABJIETCS  B3aUMOJEHMCTBHE C
HEeOJIaronpusATHBIMH YCIIOBUSIMH CPEJIbI, a, CJIeIOBATEIbHO, PElIas SKOJOTHYECKHE TPOOIEMbl MOYKHO
TOOUTHCA CHIDKEHHS 3a00JIEBAEMOCTH PaKoM, ajUIeprueil, cepAedHO-COCYIUCThIMU 3a00JICBaAHUSIMH,



CcaxapHbIM I{I/Ia6€TOM, IICUXUYECKUMH OOJIE3HSIMHU U AaKE HCKOTOPBIMH I/IH(l)eKLII/IOHHBIMI/I
3a0oneBanusMu. BMecTe ¢ TEM, YUCHBIM YIAJIOChb BBIABHUTH I'CHBI, OTBETCTBCHHBLIC 3a IMPOABJICHUC
Pa3JINIHBIX MMaTOJIOTUH | CHOCO6CTBYIOIIII/I€ YBCIUMUCHUIO IMPOAOJDKUTCIIBHOCTH JKU3HU. HpI/I
HCIOJIb30BAaHUU METOJIOB MEIULIMHCKON T€HETUKU XOPOLINE Pe3ysIbTaThl MOIY4YeHbI IpH JeueHun 15%
Oone3nel, B oTHOIIEHUH 11ouTH 50% 3a0oneBannii HAOIIOIAETCS CYIIECTBEHHOE YIyUIlIeHHE.

Takum o00pa3oMm, 3HAuUWUTEIbHBIE JOCTUKEHHSI TE€HETUKHM I[IO3BOJIMJIM HE TOJBKO BBIMTH Ha
MOJIEKYJISIPHBI YPOBEHb M3Y4YEHHUS I'€HETMYECKHUX CTPYKTYp OpraHuM3Ma, HO U BCKPBITh CYIIHOCTb
MHOTHX CEphE3HBIX 00JIE3HEH YeloBeKa, BIUIOTHYIO IOJJOUTH K TEHHOH Teparuu.

Kpome TOro, Ha OCHOBE MEIMKO-T€HETUYECKUX 3HAHUN MOSIBUWINCH BO3MOXHOCTH JUISl paHHEH
JTMArHOCTHKU HACJIC/ICTBEHHBIX OOJIE3HEW ¥ CBOCBPEMCHHON  MPOQPWIAKTHKU HACJICICTBEHHOM
I1aTOJIOT U H.

BaxneimmM HampaBlieHMEM MEAMIIMHCKOW TEHETMKM B  HACTOSINEE BpeMs SIBISIETCS pa3paboTka
HOBBIX METOHOB JUArHOCTHKH HACIEICTBEHHBIX 3a00eBaHMi, B TOM 4YHCIE M OOJIE3HEH C
HACJIEACTBEHHON IIPEAPACIIONOKEHHOCTBIO. Ceronus yKe HUKOTO HE YIUBIISIET
MpPEeIMMILIAHTAIMOHHAS JIUarHOCTUKA — METOJ JIMarHOCTUKA OHMOpPHUOHA HAa paHHEW CTaJaud
BHYTPUYTPOOHOTO pa3BHUTHs, KOT/Ia BPau-TeHETUK, U3BJICKAs JIUIIb OJHY KJIETKY Oymyiiero pedeHka ¢
MUHMMQJIBHOW yrpo30Ml JJIsi €ro >KU3HH, CTaBUT TOYHBIM JMAarHO3 WM TMPEAYNpexaacT o
HACJICJICTBEHHOM MPEIPACTIONOKEHHOCTH K TOW WM HHOHM OO0JIC3HH.

Kak teopernueckas u KIMHUYECKAs JUCLMIUIMHA MEIUIIMHCKAs TEHETHUKAa MPOJIOHKAET MHTEHCHUBHO
pa3BUBATHCS B PAa3HbIX HAIIPABIICHUSAX: U3YUYCHUE F€HOMA YEJIOBEKA, LIMTOTCHETUKA, MOJICKYJISIpHAS U
OMOXMMHYECKass TCHETHKA, WMMYHOTCHETHKA, TCHETHKA pPAa3BUTHS, IONMYJISIIUOHHAS TCHETHKA,
KJIMHUYECKas TEHETHKA.
brnarogapst Bce Ooyiee MHMPOKOMY NMPUMCHEHHIO OMOTEXHOJIOTMYECKUX METOIOB B (papMalleBTUKE H
MEJIMIIMHE MOSIBUJIOCHh HOBOE MOHATHE «IIEPCOHATM3UPOBAHHON MEIULIMHBIY, KOT/IA JICUCHUE MAllUEHTa
OCYIIIECTBIISICTCS HA OCHOBE €r0 WHIMBUIYAIBHBIX, B TOM YHCIIE TCHETUICCKUX OCOOCHHOCTEH, U JaxKe
Mpenaparbl, UCHOJb3YEMbIE B MPOLIECCE JICYEHHUs], U3TOTABIMBAOTCA WHIAMBUAYAIBHO ISl Ka)JAOrO
KOHKPETHOI'0 MalleHTa C y4€TOM €ro cOCTOsIHM. [10sBIIeHrE TaKuX mpenapaToB CTajl0 BO3MOXKHBIM, B
YaCTHOCTH, OJlarojapss MPUMEHEHHUIO TAKOro OHOTEXHOJOTHYECKOr0 METOAa, KakK THOPHIMU3aIHs
(MCKYCCTBEHHOE CIUSHUE) KJIETOK. [Iporiecchl THOpuan3auy KICTOK U TOTy4eHUs THOPHUIOB eIlie 10
KOHIIA HE H3y4eHbl W HE OTpaboTaHbl, HO Ba)XXHO, YTO C KX IOMOIIBIO CTAJO BO3MOXKHBIM
HapabaThIBaTh MOHOKJIOHAIBHBIC aHTHTEIa. MOHOKIIOHAJIBHBIE AaHTHUTENa — 3TO CHCIHAIbHBIC
(GAIUTHBIC» OCJIKW, KOTOpBhIE MPOIYIUPYIOTCS KIECTKAMH UMMYHHOW CHCTEMBI YEJIOBEKa B OTBET
Ha TOSBIICHUE B KPOBHU JTFOOBIX UY)KEPOTHBIX areHTOB (HA3bIBAEMBIX aHTHICHAMM ): OaKTepUil, BUPYCOB,
SJTOB ¥ T.Jl. MOHOKIIOHAJILHBIC aHTUTENIAa 00J1a/1at0T HEOOBIKHOBEHHOM, YHUKAIBHOH CIIeU(PHIHOCTHIO,
¥ KaXJI0€ aHTHUTEJIO Y3HAET TOJBKO CBOW aHTHUTCH, CBSA3BIBACTCS C HUM U JIENAeT ero Oe30MacHbIM IS
yernoBeKa. B COBpeMEHHOW MEIMIMHE MOHOKJIOHAQJIbHBIE AHTUTENA IIMPOKO  HUCIOJB3YHOTCS B
JMAarHOCTUYECKUX LeNisIX. B HacTosmee BpemMs OHM MNPUMEHSIOTCA TaKkKe B KauyecTBe
BBICOKOA()(DEKTHBHBIX MPENApaTOB JUISI HHAWBUIYIBHOTO JICYCHHS MAIUESHTOB, CTPAIAIOIINX TAKHMH
TSDKEJBIMU 3a00JeBaHUsIMY, Kak pak, CIIW]J] u ap.

Knonuposanue

KJ'IOHI/IpOBaHI/Ie - OTO OAWH U3 MCETOHAOB, IIPHUMCHACMBIX B OHMOTEXHOJIOTHHI AJIsL TOJIYYCHU A
HUACHTUYHBLIX IIOTOMKOB IIpW IIOMOIIA becrnoyoro Pa3MHOKCHHUA. HMuaue KJIOHHMPOBAHUC MOXKHO
ONpCAC/INTh KaK IMPOHCCC HU3rOTOBJICHUSA I'CHCTHUYCCKH HJACHTUYHBIX KOITHI OT,I[GJ'ILHOﬁ KIICTKU HJIH
opraHu3ma. To ectb MOJIYYCHHBIC B PE3YJIbTATC KIIOHUPOBAHUA OPTraHHU3Mbl IIOXOXXHU HE TOJIBKO
BHCIIHC, HO M ITCHCTHYCCKAs I/IH(bOpMaI_[I/IH, 3aJI0KCHHAs B HUX, a0COJIIOTHO OJHMHAaKOBaA.



TepMuH «KJIOHUPOBAHHME» MPOMCXOJUT OT aHIIMKCKOrO cioBa clone, cloning (Berouka, moOer,
OTIIPBICK), KOTOPOE 0003HAYAET TPYIITY pacTeHui (Hanpumep, PpyKTOBBIX JAEPEBHEB), OTYICHHBIX OT
OJTHOTO PACTEHHS-TIPOM3BOJNTEINS BEreTaTUBHBIM (HE ceMeHHbIM) cnocobom. [lo3ke HazBaHue
«KJIOHHPOBaHUE» OBUIO TEPEHECEHO Ha pa3pabOTaHHYI0 TEXHOJIOTHUIO TOJYYCHHS HWIACHTUYHBIX
OpPraHU3MOB, UIMEHYEMYIO TAK)KE «3aMEIICHNUE KIIETOUHOTO s1pay. OpraHusmsl, NOJIyYEHHbIE IO TaKOU
TEXHOJIOTHY, CTalld Ha3bIBaThCAd KiaoHaMu. B konme 1990-x romoB XX Beka crajla OYEBHUJIHA
BO3MOXXHOCTb ~IPUMEHEHHUS JTOM TEXHOJOTUU JJI1 IOJIyYEHUS TEHETUYECKH HAECHTUYHBIX
YeJI0BEYECKUX MHIAUBUIOB, TO €CTh CTAJIO PEAIbHBIM KIIOHUPOBAaHUE YETIOBEKA.

B mnpupone KIOHMpOBaHME HIMPOKO pPACHPOCTPAHEHO Y pPa3jIu4HbIX OpPraHU3MOB. Y pacTeHUi
€CTECTBEHHOE KJIOHUPOBAHHE MMPOUCXOAUT IPU PA3IUYHBIX CIIOCOOAX BETETATHBHOTO Pa3MHOKEHUS, Y
KUBOTHBIX - MPU MapTEHOTeHEe3e U PazIUYHbIX (opMax MNOJUIMOPUOHMU (ITOIUAIMOPUOHUS: OT
«IONIU-» W Tped. embrion — «3apojblliD» — OO0pa3OBaHHE Y >KUBOTHBIX HECKOJIBKUX 3apOAbIIIei
(6nM3HENOB) W3 OJHOMW 3UTOTHI B PE3yJbTaTe €€ HEMPaBUIBLHOTO JIEJICHUS BCJICJICTBHE BO3/IEHCTBHS
ciliydailHbIX (akTopoB). Y IfOeH NPUMEPOM TOJMAIMOPHUOHUM MOXKET CIY)KUTh POXKICHUE
OJTHOSIUIEBBIX OJM3HENOB, KOTOPBIE SBISIFOTCS €CTECTBEHHBIMU KioHamu. IlIupoko pacmpocTpaHeHO
KJIOHAJIbHOE Pa3MHOKEHUE CPEU paKOOOpa3HbIX U HACEKOMBIX.

[lepBBIM HCKYCCTBEHHO KJIOHUPOBAHHBIM MHOTOKJIETOYHBIM OpraHu3MoM crajia B 1997 r. osua Jloym.
B 2007 rony onmHoro u3 co3garenei kKioHUpoBaHHOUM oBIbl Enuzasera Il Harpanuna 3a 3T0 HaydyHOE
JOCTIDKEHHE DPBIIAPCKUM 3BAaHHEM.

CyThl0 TEXHHKH «SIJEPHOTO TIEPEHOCa», HUCIOJIB3yeMOW NpPH KIOHHUPOBAHMM, SIBISIETCS 3amMeHa
COOCTBEHHOT'O KJICTOYHOIO sJIpa OILIOJOTBOPEHHOW SIMIICKJICTKH HA SIIPO, M3BJICUCHHOE W3 KIETKU
OopraHu3Ma, TOYHYIO TE€HETUYECKYI0 KOMNHUIO KOTOPOro IUIaHHUpyeTcs moiayuuTb. K Hacrosmemy
BpEMEHH pa3paboTaHbl HE TOJIBKO METOAbl BOCIPOU3BEICHHUS TOTO OpPraHu3Ma, U3 KOTOPOTO KIIETKa
ObUta B35Ta, HO W TOTO, OT KOTOPOTO OBLI B3AT TIeHETHYeCKWid Matepuan. [losBuiack
MOTEHIMAIbHAs BO3MOXXHOCTH BOCIPOU3BEACHUS YMEPIIEro OpraHu3Ma, Jake B TOM CiIydae, KOrja
OT HETO OCTAINCh MUHUMAJIbHBIC YaCTH - HEOOXOAMMO TOJILKO, YTOOBI U3 HIMX MOYKHO OBIJIO BBIJCIIUTH
reHetudeckuii Mmarepuan (JHK).

KJIOHI/IpOBaHI/Ie OpTraHru3MOB MOXET OBITb INOJIHBIM  WJIM  4YaCTHYHBIM. HpI/I IIOJIHOM
KJIOHUPOBAaHUU BOCCO3JAETCST BECh OpraHu3M LCIWKOM, a IIpHU YaCTUIHOM - BOCCO3AAIOTCA JIMIIb TC
HJIM UHBIC TKaHW OpraHu3Ma.

TexHonOrHs BOCCO3MAHMS IIEJIOTO OpraHM3Ma KpailHe MepCleKTHBHA B Cilydae HEOO0XOIUMOCTH
COXpaHEHHUS PEAKUX BUIOB )KMBOTHBIX WIIH JIJIs1 BOCCTAHOBJICHUS] MCUE3HYBIIINX BUIOB.

YacTu4HOE KIIOHMPOBAaHUE - MOXKET CTaTh BAKHEWIIMM HAIIPaBICHUEM B MEIHILIMHE, ITOCKOJBKY
KJIOHHPOBAaHHBIE TKAaHM MOTYT KOMIICHCHPOBAaTh HEHAOCTATOK M JAe(EeKTbl COOCTBEHHBIX TKaHEU
OpraHM3Ma YeJOBEeKa M, YTO OCOOEHHO CYIIECTBEHHO, OHM HE OTTOPTraloTCs MPU TPAHCIUIAHTAIUH.
Takoe TepaneBTHYECKOE KIOHMPOBAHUE U3HAYAJIBHO HE IIPEAIOJIAraeT IIOJy4eHHE LEJI0r0 OPraHu3Ma.
Ero pa3BuTue CO3HaTEIbHO OCTAHABIMBAIOT HA PAHHUX CTaJAMsX, a MOJYYUBIIHECS KIETKU, KOTOPBIE
Ha3bIBAIOTCS SMOpPHOHAIBHBIE CTBOJIOBBIC KIIETKH (IMOpHMOHATIBHBIC MM 3apPOIBIINIEBHIE CTBOJIOBBIC
KJIETKA - CaMble NPUMUTHBHBIE KJIETKH, BO3HUKAIOIIUME HA PaHHMX CTaJUAX pa3BUTHUS SMOpHOHA,
CIIOCOOHBIE PAa3BUTHCS BO BCE KJIETKH B3POCIOrO OPraHM3Ma), MCIOJIB3YIOT ISl BBIPAOOTKH HY>KHBIX
TKaHEeW WU APYrux OMOJIOrMYECKUX MPOAYKTOB. DKCIEPUMEHTAIbHO JOKa3aHO, YTO TEPAeBTUUECKOE
KJIOHHPOBAaHHE MOXXET OBITh TAKXKE C YCIEXOM NPUMEHEHO IS JICYCHHs HEKOTOPHIX 3a00JeBaHUN
YeJI0BEKa, /10 CHX IO CUUTAIOIIMXCS HeU3NeunMbIMU (00e3Hp AublreiiMepa, 6one3ns [lapkuHcona,
uHapKT, HHCYNBT, AUA0ET, PaK, JCHKEMHUS U Jp.), IIO3BOJIUT U30ETaTh POKACHUS AETEH C CHHIPOMOM
Jlayna ©M  JpyrUMH  TE€HETUYECKMMHU  3a00JIieBaHMSIMM.  YUe€Hble  BHUASAT  BO3MOXKHOCTb



YCIEIIHOTO WCIOJIh30BAaHUS METOJIOB KJIOHUPOBAHHUS B OOpPHOE €O CTapeHHEM W ISl YBEIIMUYCHUS
MPOJIOJKUTENIHOCTH KU3HU. BaKHEUIIMM NPUIIOKEHHEM STOM TEXHOJOTHUU SIBISETCS U 00JacTh
PENPOYKIINH - TIPH OECIUTIOANH, KaK KEHCKOM, TaK U MY KCKOM.

HoBble nepcrieKTUBbl OTKPBIBAIOTCS TAKXKE JJIs IPUMEHEHUS! KIOHUPOBAaHUS B CEJILCKOM XO35HCTBE U
AKUBOTHOBO/CTBE. IIyTéM KIIOHMpPOBaHMS MOXHO IOJy4YaTh >KMUBOTHBIX C BBICOKOW MPOJYKTHUBHOCTBIO
SWLl, MOJIOKA, IIEPCTU WM TAKUX KUBOTHBIX, KOTOPBIE BBIIEISIOT HYXKHBIE YEJIOBEKY (EpPMEHTHI
(urcynuH, uaTepdepoH u 1p.). KomOuHUpYs METO bl TEHHON MH)KEHEPUH C KJIOHHPOBAHUEM, MOXKHO
BBIBECTH TPAHCT'€HHBIE CEJIbCKOXO3SIIICTBEHHbBIE PAaCTEHUs, KOTOPbIE CMOTYT CaMU ce0s 3aluIlaTh OT
BpenuTeneil uiau OyayT YCTOWYHMBBI K OMPENSIIEHHBIM O0JIC3HSM.

3nech ObLIM TEPEYMCIEHBl TOJBKO HEKOTOPbIE M3 BO3MOXKHOCTEHM, KOTOpbBIE OTKPBIBAIOTCS,
Omarojaps TPHUMEHEHHUIO dTOW HOBeHmeld TexHosoruu. OJHAKO, IPH BCEX CBOUX JIOCTOMHCTBAX U
MIEPCIIEKTUBAX, CTOJIb BAXKHBIX JUISl PEIIEHUS MHOTUX MPOOJIEM YEI0BEYECTBA, KIOHUPOBAHUE SIBIISIETCS
OMHOW W3 caMbIX OOCYXJaeMbIX oOJacTeii HayKd M MEIWIIMHCKOM NPaKTUKHA. DTO CBS3aHO C
HEPELICHHOCTBIO 1EJI0T0 KOMILJIEKCA MOPAJIBHO-ITUYECKUX M IIPABOBBIX AaCIEKTOB, CBSA3aHHBIX C
MaHHITYJISIIUSAMA C TIOJOBBIMA M CTBOJIOBBIMH KJIETKaMH, CyAb0Oi SMOpHOHA M KIOHHPOBAaHHEM
YEJIOBEKaA.

Hekomopbte mudecKue u npasoesvle acneKmbvl NPUMEHEHUA OuomexHon0ZuUeCcKuUX Memooos

OTHKa — YYCHUC O HPAaBCTBCHHOCTH, COTJIACHO KOTOPOMY rJIaBHOM I[O6pO,I[€T€J'II>IO CUHUTACTCS YMCHUC
HaWTH CepCaAHY MCXKAY ABYX KpaﬁHOCTeﬁ. HaHHaﬂ HayKa OCHOBAHa ApI/ICTOTeJ'IeM.

buosTHka — 4acTh 3TUKH, W3y4arolllas HPABCTBEHHYIO CTOPOHY JEATEIHLHOCTH YelIOBEeKa B MEIUIIMHE,
OMOJIOTHH. Tepmun MPEJJI0KEH B.P. [ToTrTepom B 1969 T.
B y3kom cwmpbicie 6uoaTHka 0003HaYaeT Kpyr STUYECKUX MpodsieM B chepe MenuuuHbl. B mmpokxom
CMbICJIE OMOSTHKAa OTHOCHUTCA K HCCJIEIOBAHUIO COLHUAIBHBIX, IKOJIOTUYECKUX, MEIUIUHCKUX U
COLIMAJILHO-MIPABOBBIX MPOOIIEM, KacaloIUXCsl HE TOJIBKO YeNIOBEKa, HO U JIOOBIX )KUBBIX OPraHU3MOB,
BKJIFOUEHHBIX B JKOCHUCTeMBI. To ecTh OHa uMeeT (UI0COPCKYyI0 HAMpPaBICHHOCTh, OICHHBAET
pe3yNbTaThl Pa3BUTHS HOBBIX TEXHOJOTUH U HJIeH B MeIULIMHE, OMOTEXHOIOTUN ¥ OHMOJIOTHUH B IEJIOM.

COBpeMeHHBIC OHMOTEXHOJIOTHYECKHIE MCTOABI O6J'Ia,I[aIOT HACTOJIbKO MOIODHBIM HM HC A0 KOHIIA
HU3YUYCHHBIM IOTCHHOHUAJIOM, UYTO HUX MHUPOKOC MNIPHUMCHCHUC BO3MOXHO TOJIBKO IIpU CTpPOIroM
CO6J'II-OI[€HI/II/I OTHYCCKHUX HOPM. CyH_IeCTByI-OH_II/IC B O6H_[€CTB6 MOPAJIbHBIC ITPHHIMUIILI 00S3BIBAIOT
HCKaTb KOMIIPOMHCC MCKAY HHTCpCCaMHU O6H.I€CTBa U uHauBuga. boiee TOro, MHTCPECChI JINYHOCTHU
CTaBATCA B HACTOAIICC BPEMA BLIIIC HHTCPECOB O6H.I€CTBa. HOBTOMy CO6J'II-OI[€HI/IC n L[aﬂLHeﬁmee
Pa3BUTHC 3TUYCCKHUX HOPM B ITOH C(bepe JOJI2KHO OBITH HaIIpaBJICHO, IMPEKAC BCCTO, HA BCCMCPHYIO
3alUTy UHTCPECOB YCIIOBCKA.

MaccoBoe BHCAPCHHUEC B MCIAUINHWHCKYIO IIPAKTUKY W KOMMCpHHAIU3ALUS IMPUHIOUIIHAIBHO HOBBIX
TEXHOIOTHH B 00JIaCTH TI'eHHOI HHXXCHCPHHU W KIIOHHPOBAHHUA, IIPUBCIIO TAKXC K H606XOI[I/IMOCTI/I
CO31aHuA COOTBeTCTByI-OH_Ieﬁ HpaBOBOﬁ 621351, perynnpylomeﬁ BCC HOPUIUYCCKHEC ACIICKTbI
ACATCIIbHOCTU B 3TUX HAIIPABJICHUAX.

Hogelimme OMOTEXHOIOTHI CO3ar0T OI'POMHBIC BO3MOKXHOCTH BMCIIATCIILCTBA B )KU3HCACATCIIbHOCTD
JKUBBIX OPIraHU3MOB U HEN30EKHO CTaBIT YEIOBEKA nepea HpaBCTBCHHLIM BOIIPOCOM: 10 KAKOI'O
npeaciza A0IyCTUMO BTOPIKCHUEC B IIPUPOJAHBIC npoueccm? JIrobas AUCKYCCH 110
OMOTEXHOJIOTHYECKOM HpO6HeMaTI/IKe HC OI'pPaHUYMUBACTCA HaquOﬁ CTOpOHOﬁ nena. B xone aTux
I[I/ICKyCCI/Iﬁ HEPCAKO BBICKA3bIBAOTCA JUAMETPAJIBHO ITPOTUBOIIOJIOKHBIC TOYKH 3PpCHUA 110 IIOBOAY
INPpUMCHCHUA U HaﬂBHeﬁmeFO Pa3BUTHA KOHKPCTHBIX OHMOTEXHOJIOTHYECKUX MCTOIOB, ITPCIKIAC BCCI'O
TaKHX, KaK:



- T€HHas1 HH)KECHEpUs,

- Iepecajika OPraHoOB U KJIETOK B TEPAIlEBTUUECKUX LIEIIAX;

- KJIOHMPOBAHHUE - UICKYCCTBEHHOE CO3/IJaHNE KUBOT'O OpPraHU3Ma;

- UCTIOJIH30BAHMUE TIPENAPATOB, BIUSIONINX HA (PU3NOJIOTHUIO HEPBHON CHCTEMBI, JUISI MO (DUKAITIH
ITOBEJICHUS, YMOLIMOHAJIBHOI'O BOCIIPUATUSA MHAPA U T.JI.

[IpakTHKka, CyliecTByIOImas B COBPEMEHHBIX JIEMOKPATUYECKHX OOIIECTBaX, MOKA3bIBACT, YTO ITHU
JUCKYCCUH a0COTIOTHO HEOOXOAMMBI HE TOJNBKO Ui 0Ojee MOJHOTO MOHMMAHUS BCEX «ILUIIOCOB» U
«MHHYCOB» TNPHUMEHEHUS METOJOB, BTOPTalOIIMXCS B JIMYHYIO KU3Hb YEJIOBEKA YK€ Ha YpOBHE
reHetukd. OHM TO3BOJIAIOT TaKKe OOCYAWTH MOPAIBHO-3TUYECKHE AaCHEKThl M ONPEACIHTH
OTHAJICHHBIE TIOCIEACTBHS ~ NPUMEHEHHsS OHOTEXHOJIOTHH, YTO B CBOIO OYepeab, IOMOTaeT
3aKOHOJATEsIM  CO3/1aBaTh aJEKBATHYIO IIPAaBOBYI 0a3y, perylIuMpylollylo [AaHHYIO cdepy
JESITEIbHOCTH B MHTEPECax 3aIlUThI IPaB JIMYHOCTH.

OcTaHoBUMCS Ha TeX HaIpaBJICHUAX B 6I/IOT6XHOJIOI‘I/I‘~I€CKI/IX HCCIICAOBAHUAX, KOTOPBLIC HAIPAMYIO
CBA3aHbI C BLICOKMM PHCKOM HApyHMICHHUA IIpaB JIMYHOCTU U BBI3BIBAIOT HaubOoJee OCTPYIO OUCKYCCHIO
[0 MOoBOAY HX HIMPOKOI0 MPUMCHCHHA: NCPECaJKa OPraHOB M KIJICTOK B TCPAIICBTUUYCCKHUX LECIAX
" KJIOHUPOBAHHUE.
B mnocnemnue rompl pe3ko BO3POC HHTEPEC K M3YYCHHIO U TMPUMEHEHHIO B OHOMETUIIMHE
3M6pI/IOHa.HI)HI)IX CTBOJIOBBIX KJICTOK YCJIOBEKA M TCXHUKU KJIIOHHUPOBAHUSA C LCJIBIO UX ITOJTYUYCHUA. Kaxk
M3BECTHO, SMOPHOHAIBHBIE CTBOJIOBBIE KIIETKHM CHOCOOHBI TpaHC(OPMUPOBATHCS B pa3HbIC THUIIBI
KJIETOK M TKaHed (KpOBETBOpPHBIE, IIOJIOBbIE, MbIIIEUHbIE, HEpBHbIE MU Jp.). OHU OKa3alIucCh
MNEPCHCKTUBHBIMU 1A HOPUMCHCHHA B reHHOU TCpalru, TPaHCIUIAHTOJIOTMHU, TICMATOJIOIUH,
BeTepuHapuH, (HapMaKOTOKCHKOJIOTHH, IIPU TECTUPOBAHUY JIEKAPCTB U TIP.

Brinenenue 3THX KJIETOK MPOU3BOIAT U3 SMOPHOHOB U IIJI0JIOB YeJIOBEKa 5-8 HEelelb pa3BUTHS,
MOJTyYSHHBIX TIPU MEIUIIMHCKOM MPEPhIBAHNU OepeMEHHOCTH (B pe3yibpTare abopra), 4To
MOpOKAACT MHOTOYMCICHHBIC BOIIPOCHI OTHOCUTCIILHO STUYECKOH U IOpH[[quCKOfI IMPaBOMCPHOCTH
MIPOBE/ICHUS MCCIIEIOBAaHNN Ha YMOPHOHAX YeJI0BEKa, B TOM YHCIIE TaKHe:

- HACKOJIBKO HGO6XOI[I/IMBI " OIIpaBAaHbl HAYYHBIC UCCJICJOBAaHUSA HA 3M6pI/IOHaJ'II)HBIX CTBOJIOBBIX
KJIETKax yeoBeKa?
- A0IIYCTUMO JIK paau nmporpecca MEANIUHLBI pa3pyiiaTb YC€JI0BCYCCKYIO KHU3Hb U HACKOJIBKO 3TO
MOpajibHO?
- IOCTaTOYHO JIM popaboTaHa mpaBoBas 6a3a Ui IPUMEHEHHS ITUX TEXHOJIOTUI?

Bce T Bonpock! pemranuch 0b TOpa3io Mmpoie, eciid Obl CYIIeCTBOBAIO YHUBEPCAIbHOE TOHUMaHHE,
YTO TAKOE «HA4yajo KU3HW», C KAKOr0 MOMEHTa MOKHO TOBOPHUTH O <JIMYHOCTH, HYKIAIOLICKCS B
3alUTe TpaB» W YTO TMOJICKHT 3alIUTe. IIOJIOBBIC KJICTKH 4YeJIOBeKa, OJMOPHOH ¢
MOMEHTA OIUIOZOTBOPEHUS, TUIOJ C KAKOTO-TO OIPEICICHHOrO Tana BHYTPHYTPOOHOTO Pa3BUTHS UITH
YEJIOBEK C MOMEHTA €ro IMOsBJICHUS Ha CBET? Y KaXXJOro W3 BAPUAHTOB €CThb CBOM CTOPOHHHKHU W
MIPOTHUBHUKH, M BOIIPOC O CTATyCe MOJOBBIX KJIETOK M SMOpPHOHA HE HAIIe] CBOEr0 OKOHYATEIHHOTO
pELIEHHUS elle HU B OJJHOM CTpaHe MUpA.

B psje cTpaH 3amperieHs! JIF00bIe HCCIeI0BaHUs Ha YMOpHUOHaxX (Harmpumep, B ABctpuu, [ epManun).
Bo @pannuu npaBa >MOpHOHa 3alIMIAIOTCA ¢ MOMEHTa ero 3adatusi. B BenmukoOpurtanuu, Kanazne n
ABcTpasiuM, XOTs CO3JaHUE SMOPHOHOB Ul HCCIENOBAaTENbCKUX LIEJI€H He 3ampelieHo, HO
pa3paboTaHa CHUCTeMa 3aKOHOJATEIbHBIX AaKTOB, PETYIUPYIOMIas W KOHTPOJHMPYIOWas MOA0OHbIE
uccnenoBanus. B Poccun curyanms B 3T0i oOmacti Oosee 4yeM HEONpeAeTICHHas: NesTeIbHOCTh 0
U3YYEHUI0O W HCIOJIb30BAHHUIO CTBOJIOBBIX KIIETOK HEJOCTATOYHO OTPETYJIMPOBAaHA, OCTAKOTCS
CYIIECTBEHHBIE TPOOETBl B 3aKOHOJATENBCTBE, MEIIAIONINE PA3BUTHIO ASTOr0 HampaBieHus. B



OTHOIIEHNH ke KioHupoBanus B 2002 r. (heaepaibHbIM 3aKOHOM OB BBEJICH BPEMEHHBIN (Ha 5 JIeT)
3amnpeT Ha KJIOHMPOBAaHHUE 4YEJIOBEKa, HO CpOK ero naedctBus ucrek B 2007 T., U BOIpOC OCTaercs
OTKPBITBIM.

VYyeHple CTaparoTCs YETKO Pa3srpaHUUYMBATH «PEHPONYKTHBHOE» KIOHHMPOBAaHHUE, LI€JIb KOTOPOTO -
CO3JJaHuE KJIOHA, TO €CTh LEJIOr0 )KMBOT0 OPraHu3Ma, HICHTUYHOTO JPYTOMY OpPraHU3My I10 T€HOTHILY,
U «TE€pPANeBTUYECKOE» KIIOHUPOBAHUE, IPUMEHIEMOE JUUIS BBIPAIMBAHUS KOJIOHUH CTBOJIOBBIX KIIETOK.

B ciydae CTBONOBBIX KJIETOK MPOOIEMBbI cTaryca SMOpPHOHA M KIOHMPOBAHUS MPUOOPETAIOT HOBOE
u3MepeHue. OTO CBS3aHO C MOTHBALMEN MAHHOIO pOJa HAy4YHBIX MCCIEIOBAaHUN, a HMEHHO
NPUMEHEHHE WX JUIA TOMCKAa HOBBIX, 0ojiee 3((EKTUBHBIX CIIOCOOOB JICYCHHS TSIKEIBIX H JIaXKe
Hen3IeYnMbIX 3a0oneBanuii. [losTomy B HexoTopwix crpanax (takmx kak CIIA, Kanama, Anrmus),
I7I€ JI0 MOCJIEHEr0 BPEMEHU CUUTAIOCh HEJOMYCTUMBIM HCIOJb30BaTh 3MOPHOHBI U TEXHOJIOTHMH
KJIOHHPOBAHUS B TEPANIEBTHUECKUX LENSX, TPOUCXOAUT N3MEHEHHUE TTO3UIUH 00IIIeCTBA U TOCY1apCTBa
B CTOPOHY JOIYCTUMOCTH UX NMPUMEHEHUS] B LENSIX JICYEHUs TaKUX 3a00JIeBaHUil, KaK pacCessHHOTO
ckiepo3a, OonesHeir  Anbmreiimepa U llapkuHCOHa, TOCTMHOKapIuasbHOTO  HMH(pAPKTA,
HEJ0CTaTOYHOCTU PETreHEepallid KOCTHOW WM XpSIIEBOM TKaHU, NPU YEPEIHO-IMILEBBIX TpaBMax,
nuabdere, MUOTUCTPODUU H JIp.

B TO xe Bpems TepaneBTHYECKOE KIOHMPOBAHWE MHOTMMH pPAacCMaTpUBAETCS KAk IEpPBBIM MIAr K
PENpPONYKTUBHOMY KJIOHHPOBAHUIO, KOTOPOE BCTPEYAECT KpalHE HETaTUBHOE OTHOILIEHHE BO BCEM
MHUPE, 1 Ha HErO NOBCEMECTHO HAJIOKEH 3aIIPET.

KionupoBanue yenoBeka B HacTodAIee BpeMsl 0(pULUAIbHO HUTJE HE ocylecTBisieTcss. OnacHOCTh B
€ro IIPUMEHEHNUH B PENPOLYKTUBHBIX LEJAX BUIAT B TOM, YTO TEXHHMKA KJIOHUPOBAHMS HCKIKOYACT
€CTECTBEHHOE U CBOOOJHOE CIMSHUE T€HETUYECKOr0 MaTepralia oOTia U MaTepy, YTO BOCIPUHUMAETCS
KaK BBI30B JIOCTOMHCTBY 4enoBeka. Hepenko roBopurcsi o mpobiiemMax caMOHJIeHTH()UKAIWU KIIOHA:
KOT'O OH JIOJDKEH CUMTATh POAUTENSIMU, IOUEMY OH SIBJISIETCS T€HETHYECKON KOIUeH KOro-To JIpyroro?
Kpome Toro, KJI0HMpOBaHHE CTAIIKMBAETCA C HEKOTOPBIMU TEXHHUYECKUMU IPENATCTBUIMH, KOTOPbHIE
MOJIBEPrafOT OIMACHOCTH 3J0pPOBbE W Oyaromoiydne KiIoHa. EcTb (akThl, CBHIETENBCTBYIOUIHE O
OBICTPOM CTapeHUH KJIOHOB, BO3HHUKHOBEHWHW Yy HUX MHOTOYHMCICHHBIX MyTaluidi. B cooTBeTcTBHU C
TEXHUKOW KJIOHUPOBAHUS, KJIOH BBIPACTAET U3 B3POCJIOHN - HE MOJOBOM, & COMATUYECKOW KJIETKH, B
TEHETUYECKON CTPYKType KOTOpPOM Ha MNPOTSHDKEHUMM MHOTHX JIET IIPOMCXOAWIM TaK Ha3blBa€MbIE
COMAaTU4eCKue MyTanuu. ECiyM Ipu €CTECTBEHHOM OIIOJAOTBOPEHMM MYTHPOBABUIME T'€HBI OJHOTO
poaMTENl KOMIIEHCHPYIOTCS HOPMAJIbHBIMU AHAJIOTAMM JPYIOro POAMUTENSA, TO NPU KIOHUPOBAHHUU
TaKOM KOMITEHCAIIMU HE MPOUCXOAUT, YTO 3HAYUTEIHHO YBEIMUYUBACT JUIS KIIOHA PHCK 3a00JIeBaHUHA,
BbI3bIBAEMBIX COMATHYECKUMHU MYTalUSIMM, M MHOTMX TSDKENIbIX 3a0oieBaHMil (paka, apTpuTa,
ummyHonepunuToB). IloMuMo mpodero, y HEKOTOPBIX JIOAECH BO3HHKAET CTpax nepen
KJIOHHPOBAHHBIM YEIIOBEKOM, TIEpel €r0 BO3MOKHBIM IPEBOCXOJCTBOM B (hU3MYECKOM, MOPATBHOM U
IYXOBHOM pa3BUTUU (poccuiickuil Bpau-nicuxuatp B. SpoBoii cuuraer, 4yTro 3TOT CTpax HOCHUT
XapakTep TCUXHYECKOro paccTpoiictBa ((hobum) m naxe mnpucBomn emy B 2008 1. Ha3BaHme
«OMOHATTU3MY ).

3nech ObUTM O0OCYKIIEHBI TOJIBKO HEKOTOPHIE M3 MHOTOYHCICHHBIX MPOOJIeM, KOTOpbIEe BO3HUKAIOT B
CBsI3W ¢ OypHBIM pa3BUTHEM OHMOTEXHOJOTMH M BTOP)KEHHEM HMX B JKM3Hb 4eioBeka. besycioBHO,
Iporpecc HayKH OCTAHOBUTH HENB3sl M BOIMPOCHL, KOTOPHIE OHA CTAaBUT, BO3HMUKAIOT OBICTpee, 4eM
OO0IIECTBO MOKET Ha HUX HAWTH OTBETHl. CIIPaBUTHCS C ATHM IOJIOKEHUEM JIeT MO>KHO JIUIIb TOHUMas,
HACKOJIbKO Ba)KHO IIUPOKO OOCYXIaTh B OOIIECTBE ATHYECKHE M TPABOBBIE MPOOJIEMBI, KOTOPBIC
MOSIBIISIFOTCS] TI0O MEpE Pa3BUTHUS M BHEAPEHHS B MPAKTUKY OMoTexHONOTWH. Hammume KooccaabHBIX



NACOJIOTUYCCKUX paCXO)KI[eHI/If/'I 0 3THUM BOIIpOCaM BBI3BIBACT OCO3HAHHYIO H€O6XOI[I/IMOCTB
CEepPbE3HOT0 rOCYIAPCTBEHHOTO PEryJIMpPOBaHuUs B 3TOM chepe.

Om «ouomexnonozuuy K «OUOIKOHOMUKE)

Vcxonss W3 BBINIECKA3aHHOTO, MOXKHO CJHIENaTh BBIBOJ, O TOM, YTO IEPEIOBBIC OMOTEXHOJIOTHU
CIIOCOOHBI WTpaTh CYIIECTBEHHYIO POJIb B YJIYYIICHHM KayecTBa KM3HH W 370POBbs YEIOBEKA,
00ECIIEYCHUH SKOHOMHUYECKOTO W COLHAIBHOTO POCTa TOCYAapCcTB (OCOOCHHO B Pa3BUBAIOLIMXCS
CTpaHax).

C IIOMOIIBIO OMOTEXHOJIOTHH MOTYT OBITH MMOJIY4YCHBI HOBBIC JUATHOCTUYCCKUC CPCACTBA, BAKIIUHBI U
JICKaApCTBCHHLIC IIPCIIapaThl. buoTtexHonorus MoxeT NOMOYb B YBCJINYCHUU ypO)K@.fIHOCTPI OCHOBHBIX
3JIaKOBBIX KYJIBTYD, UTO 0COOEHHO AKTYaJIbHO B CBA3U C POCTOM YHUCIICHHOCTH HACCJICHUA 3eman. Bo
MHOI'MX CTpaHax, TIAC Oonpmrie OOBEMBI OHMOMACCHI HE HCIIOJIB3YIOTCA HJIM HUCIIOJB3YKHOTCA HE
IIOJIHOCTBIO, OMOTEXHOJIOTHUS MOTJIa OBl MMpCIIIOKUTDb CIocoOBI UX MpeBpalICHUA B LICHHBIC IIPOAYKTHI,
a TakKXeE nepepa60TI<H C HCIOJL30BaHUEM OHMOTEXHOJOTMUECKHX MCTOOOB I IIPOHU3BOACTBA
Pa3JIMUYHBIX BHOOB OMOTOIUIMBA. KpOMe TOro, npu HnpaBUJIbHOM IUJIAHUPOBAHUN H YIIPABJICHUUN
OMOTEXHOJIOTUS MOXKET HaWTH IIPpUMCHCHHUEC B HEOOJIBIINX peruoHax KakK HMHCTPYMCHT
HHAYCTpUalin3annuunu CEIIbCKOM MECTHOCTH I CO34aHHA HEOOJIBIINX IMPpOU3BOJACTB, 4YTO obecmeyuT
0oJiee aKTUBHOE OCBOEHHE MyCTYIOIIHX TeppI/ITOpI/Iﬁ n 6y,[[eT peuiaTb HpO6J’I€My 3aHATOCTH HACCICHU.

OcoOenHocThi0 pazBuths OuotexHojmoruu B XXI Beke sBIseTCS HE TOJIBKO ee OypHBIM pOCT Kak
MPUKIATHON HAyKH, OHa Bce 0oJiee MIMPOKO BXOJIUT B MOBCEIHEBHYIO JKU3Hb YEJIOBEKAa, U UTO €Il
0ojee CyIIECTBEHHO — o0ecrieurBasi HMCKJIIOUUTEIbHBIE BO3MOXKHOCTH A A()(PEeKTUBHOTO
(MHTEHCUBHOTO, a HE SKCTEHCUBHOT'0) PAa3BUTHS MPAKTUYECKU BCEX OTpACiield SKOHOMHUKH, CTAHOBUTCS
HEOOXOMUMBIM  YCIIOBHEM YCTOMYMBOTO pPa3BUTUS OOIIECTBA, U TEM CaMbIM OKa3bIBaeT
TpaHcGopMuUpyloliee BIUIHUE HA MTapaJUrMy Pa3BUTHS COIIIYMa B IEJIOM.

H_II/IpOKOG IIPOHUKHOBCHUC OMOTEXHOJIOTHH B OKOHOMHUKY MHUPOBOI'O XO3SMCTBA HAaIIIO CBOE
OTPaXCHUC U B TOM, 4YTO C(i)OpMI/IpOBaJ'II/ICL JaK€ HOBBIC TCPMHHDLI JIA 0003HaYeHHs TJI00AIBLHOCTH
JaHHOT'O IIponecca. TaK, IMPUMCHCHHC OHMOTEXHOJIOTHYECKUX MCTOJOB B IIPOMBINUIICHHOM
IIpOU3BOJACTBE, CTAJIM HA3bIBATb «Oenas 6I/IOT6XHOJ'IOFI/I$I», B (bapMaI_[eBTI/I‘leCKOM IMPpOU3BOJCTBE H
MCIULUHEC - «KpacCHas 6I/IOT6XHOHOFI/IH», B CEJILCKOXO3IHCTBEHHOM IMPOU3BOJACTBE U JKUBOTHOBOACTBC
— «3CJICHasA 6I/IOT6XHOHOFI/IH», a JUIA UCKYCCTBCHHOI'O BbIpAlllUBAHUA U z(anLHeﬁmeﬁ nepepa60TI<H
BOJHBIX OPraHMU3MOB (aKBaKyJ'IBTypa niIn MapI/IKy.]'IBTypa) — «CHHSST OMOTEXHOJIOTUI. A OKOHOMHKA,
HHTCrpupyromas BCC 3TU MHHOBAIIMOHHBIC O6J'IaCTI/I, IoJryquijia Ha3BaHUC «OMODKOHOMHUKAY. 321,[[8.‘121
rnepexoaa oT TpaHHHHOHHOﬁ 3KOHOMHMKH K 3KOHOMHMKE HOBOI'O THIIA - 6I/IOSKOHOMI/IKG, OCHOBaHHOM
Ha MHHOBAIUAX W IIHPOKO I/ICHOHBSYIOH_[eﬁ BO3MOKHOCTH OHMOTEXHOJIOTHH B Pa3JIMYHbIX OTPACIAX
IIpOU3BOJCTBA, 4 TAKKC B HOBCG,HHGBHOﬁ JKU3HHU 4YCJIOBCKA, YKC 00BsABIECHA CTpaTeFquCKOﬁ O CIbIO
BO MHOI'MX CTpaHax MHpa.
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3agaHus AJs NPoOBeleHUsI MPOMEKYTOUHOI0 KOHTPOJIsA B popme 3auera
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. Kpurepun xu3Hu. YpoBHM OpraHu3aluy )KUBOW MaTEPHUH.

. XMMUYECKUH COCTaB KJIETKU: HEOPTaHUYECKUE BEIIECTBA, 3HAUYCHUE U CTPOCHHUE.
. Oprannyeckue BeIecTBa KJIETKU: YIJIEBO/bI U JIUIHIBL.

. benku: cocras, cTpoeHUE MOJIEKYJI, 3HAYECHHUE.

. HykiienHOBBIE KHCIIOTBI: BU/IBI, CTPOEHUE, 3HAYCHUE.

. IlpoxapuoTnyeckast KjieTKa: CTpoeH’e U GyHKIIHOHUPOBAHUE.

. bakrepun.

. Bupycsl.

. Opranouibl 3yKapuOTUYECKON KIIETKH.

. HuTomnazmarudeckas MmemOpaHa: cCTpoeHrue, MeMOpaHHBIN TPAHCIIOPT BEIIECTB.
HacnencrBenHslii anmapar KJISTKH: PO, HA00p XPOMOCOM.
DHepreTudyeckuii 0OMeH B KJIETKeE.

[Tnactuueckuii oOMeH Ha MpuMepe OMOCHHTE3a OCITKOB.

JKU3HEeHHBIN UK KJIETKU. MUTO3.

O6pa3zoBanue ramet. Meiios.

OMOpHOHATBHOE Pa3BUTHE KUBOTHBIX.

[TocTamMOpHoOHaNbHOE pa3BUTHE.

['enetnka kak Hayka. MeTO/1bl U3y4€HHs HACJIEICTBEHHOCTH.
OcHOBHBIE 3aKOHOMEPHOCTH HACJICIOBAHUS U TTOHATUS T€HETUKH.
ITepBolii 1 BTOpOI 3akoHbI [.MeHaens.

I'enernueckue 3akonsl ['. Menaens.

CueruieHHOe Hacae10BaHUe

HacnenoBanue npu3HaKkoB, CLEIUIEHHBIX C MOJIOM.

B3aumopeiicTBrue reHos.

Buast usmenunBoct. Moaudukamu.

HacnenctBenHast usMmeHunBOCTh. MyTanum.

Cenekus kak Hayka. OpgoManHuBaHue. MeTOo bl CeNeKIINH.

3aKOH rOMOJIOTHYECKUX Ppsi1oB. COBpEMEHHbIE JOCTHKEHHSI CEJIEKIUU.
Teopus 3BONIOLUY )KUBOTO Ha 3eMII€.

OBommonmonHas teopus Y. /lapBuna.

EcrecTBeHHBII 0TOOP: (GOPMBI 1 MEXAHU3MBI.

[TprcnocoO0IeHHOCT U €€ OTHOCUTEINBHBIN XapakTep.

Kpurepun u ctpykrypa Buaa.

[Tomynsiust Kak eAMHULIA YBOJIOLUU: Jperi) TeHOB, MOMYNISAIIMOHHBIC BOJIHBI.
['maBHBIC HampaBeHUs SBOTIONMHA. MaKpO- U1 MUKPO-3BOJOLIHS
DBOJIIOLMS PACTUTEIILHOIO MUpa Ha 3eMJIe.

DBOJTIOIHS )KUBOTHOTO MHpa Ha 3eMJie.

Teopust IPOUCXOKIACHUS KUZHH.

[IpoucxoxaeHue yenoBeka.

buocdepa: coctaB u crpoeHue.

CocraB u pyHKIHOHUpPOBaHUE OHOTEOIIeHO30B. [TUTIeBBIC IIENHN U CETH.
W3menenue 6uocdepsl o1 AeCTBUEM YeIOBEUYECKON AeSITENbHOCTH.
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