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B nporecce mpakTUUECKOTO 3aHITHUSL YUalllUECs BBIMOJIHAIOT OJIHY WJIM HECKOJIBKO
NpaKkTUYeCKux paboT (3agaHuil) TOJM PYKOBOJICTBOM MpENojaaBaTeNis B
COOTBETCTBHHM C U3YYaE€MbIM COJIEp)KaHUEM Y4eOHOro MaTepuara.

IIpakTnyeckune 3a1aHus.

IIpakTuyeckoe 3ansaTHe Ne 1. BupycHble u 0akrepuajibHbie 3a00/1eBanus. O0mmue
NPUHLIMIBI HCIOJIb30BAHNS JIEKAPCTBEHHBbIX BemecTB. OCc00eHHOCTH MPUMEHEHHS
aHTHOMOTHKOB. [IpeacTaBiieHne YCTHBIX COOOLEHHI C Mpe3eHTaluel, MOATr0TOBJIEHHbIX 110
NepevYHI0 HCTOYHUKOB, PEKOMEH/I0BAHHBIX MpenoaaBarejiemM

Heab: HAyYUTCS OMPENENATh MPU3HAKK PACIPOCTPAHCHHBIX BHUPYCHBIX 3a00JieBaHUU U
OOBSCHATH TCUCHHE 00JIE3HN OCOOSHHOCTSIMU OMOJIOTHH BUPYCOB

3aganud:

1. IIpouwmtaiite Texct «Ipunm» 1 Ha OCHOBaHUU JAHHOI'O TEKCTa U CBOETO )KU3HEHHOIO
OIIbITA 3aIIOJHUTE TAOIUILY

CTa,Z[I/II/I CHUMIITOMBI IIPUYKUHBI

Cnenaiite BBIBOJ 0 Mepax NPOPHUIAKTUKU JaHHOTO 3a00JI€BaHUS
I'punn

['pumi (¢p. grippe, ot HeM. grippen — «CXBATUTBY, «PE3KO CIKATh») — OCTPOE HH(DEKIIMOHHOES
3a00JIeBaHUE JbIXaTeIbHBIX IyTEH, BHI3bIBAEMOE BUPYCOM Ipulna. BXxoaut B rpymnmy ocTpeix
pecriupatopHbIx BUpycHbIX HHpeknuit (OPBU). [leproamuecku pacpocTpaHseTcs B

BHJIC dIIUAEMUN U aHAeMuii. B Hacrosiiee Bpems BoisiBiaeHO Oosiee 2000 BapuaHTOB BUpyca
TPHIITIA, PA3IHYAIONINXCSA MKy cob0it anTHreHHBIM criektpoMlt, TTo orerxam BO3, ot Beex
BapHAHTOB BHPYCa BO BPEMS CE30HHBIX MUAEMUN B MUPE €KEroAHO yMHUparoT oT 250 10 500
TBIC. YeJIOBEK (OOJBIIMHCTBO U3 HUX CTapiie 65 JeT), B HEKOTOPBIE TO/Ibl YUCIO CMEPTE MOKET
JOCTUTaTh MULTHOHA. Ha3Banue 60sie3HU MPOUCXOAUT OT (p. grippe, KOTOPOe BHIBOISAT

U3 pycC. Xpun.

Hepenko c10BoM «TpHUIl» B 00MX0/1€ TAK)KE HA3bIBAIOT IF000E OCTPOE

pecniupaTtopHoe 3ab6oneBanne (OPBU), uto ommbo4HO, Tak KaKk KpOMe TPHUIINA Ha CeTOIHAIIHAN
JIeHb orrcaHo ere oosiee 200 BUIOB IPYTHX PECIIUPATOPHBIX BUPYCOB

(a1IeHOBHUPYCHI, pUHOBUPYCHI, PECITUPATOPHO-CUHIIUTHATIEHBIE BUPYCHI U JIP.), BBI3BIBAIOIITUX
TPUNTONOI00HBIE 3a00JIEBaHUS Y YEIOBEKA.

Bo MHOTHX €BpOMENHCKHX sI3bIKAaX TPHIII HAa3bIBAIOT «UH(IH03H30#» (uTait. influenza —
«BO3JICHCTBHEY ), HA3BaHHEM, B CBOE BpeMsi BO3HHUKIIUM B PrMe B cepenune 18-ro Beka
Oarogapst MOTEHIMAIBHON BUPYJICHTHOCTH 3apayKeHHs1, Kak ObI BO3JEHCTBYIONIETO Ha 370POBOE
HACelICHHUE.

K rpunmy BocmipuuMYKBBI BCE€ BO3PACTHBIE KaTeropuu Jrojiel. MIcTOUHUKOM HH(EKINH SIBISETCS
0O0JIbHOI YeNoBeK ¢ SIBHOW MK CTEPTOM POpMOii 00NIE3HU, BBIIEISIONINI BUPYC C

KalllJieM, YMXaHbeM | T. 1. BoJIbHOM 3apa3eH ¢ mepBhIX 4acoB 3a00J€BaHUS U 10 5S—7-TO JHS
Gome3nnt®. XapakTepusyeTcs a3p030JIbHBIM (BIIbIXaHHE MEJIbYANTITUX KaIlelb CIIIOHBI, CIIU3H,
KOTOpBIE COJIepKaT BUPYC I'PHIINA) MEXaHU3MOM TEpe/Iadl U YPE3BbIYAiHO OBICTPBIM
pacrpoCTpaHEHUEM B BUE SMHUASMHN U MAHAEMHUH. DTUACMHUH TPHUIITIA, BEI3BAHHBIE CEPOTUIIOM
A, BO3HHUKAIOT MPUMEPHO KaKble 2—3 roja, a BbI3BaHHbIE cCepoTUNIOM B — kaxabie 4—6 Jer.
Cepotun C He BBI3BIBAET SIUJEMHUN, TOJBKO €TMHUYHBIC BCIBIIIKH Y JETEH U 0CTA0JICHHBIX
moaeu. B Buae anuaeMuil BCTpeyaeTces Jallle B OCEHHe-3UMHUM nepuo. [lepuoandHocts




AMUIAEMHM CBSA3aHA C YACTHIM M3MEHEHHEM aHTUTCHHOM CTPYKTYpPBHI BUpYyca pU NMpeObIBAHUH €ro
B €CTCCTBCHHBIX YCJIOBUAX. [ pynnamMu BBICOKOTO PUCKA CUUTAIOTCA JETH, JTHOAH IPEKIOHHOTO
BO3pacTa, OepeMEeHHbIE KEHIIUHBI, JIOU C XPOHUYECKUMH OOJIE3HSIMH Cep/la, JETKuX.

BxoaHbIME BOpOTaMu 711 BUpYyca I'PHUIIA SBISIOTCA KJIETKH MEPLATEIbHOTO SIUTEINS BEPXHUX
JBIXaTeNbHBIX MyTeH — HOCa, Tpaxeu, OpoHXOB. B 3THX KJeTKax BUPYC pa3MHOXKAETCS U
HOPUBOJUT K MX Pa3pyLICHUIO U THOETH. DTUM 00BACHIETCS pa3ipakeHHe BEPXHUX
JIBIXaTeNIbHBIX MyTeH Kalllesb, YNXaHue, 3aJ10)KEHHOCTh Hoca. [IpoHuKkas BKpOBb U

BbI3bIBasi BAPEMHUIO, BUPYC OKA3bIBAET HENOCPEICTBEHHOE, TOKCUUECKOE JIEHCTBUE,
IPOSIBIISIOLIEECS B BUJIE MOBBILIEHUS TEMIIEpATyphl, 03H00a, MUAJITHii, TOI0BHOH Oosu. Kpome
TOT'0, BUPYC MOBBIILIAET COCYAUCTYIO IPOHUIIAEMOCTbD, BBI3bIBAET Pa3BUTHE CTA30B U ILIA3MO-
remopparuii. Mo>keT BbI3bIBaTh U yTHETEHUE 3AIIUTHBIX CUCTEM OpraHM3Ma, 4TO 00YCIOBIMBAET
HPUCOETUHEHNE BTOPUYHON MH(PEKINU U OCIIOKHEHHS.

CuUMIITOMBI TPUIITIA HE ABIIAIOTCS CIIEUU(UIECKUMU, TO €CTh 0€3 0COOBIX TaO0PATOPHBIX
uccie0BaHu (BbIICICHUE BUPYCa U3 MA3KOB TOpJia, MpsiMasi U HerpsiMast
UMMYHO(DITyOpeCLeHIIMs Ha Ma3Kax MUTENHsI CTU3UCTON 000I0YKH HOCA, CEPOJIOTUYECKUI TeCT
Ha HAJIMYKME aHTUTPUIIIO3HBIX AHTUTEN B KPOBU U T. I1.) HEBO3MOXKHO HaBEPHSIKA OTIIMYUTD
rpuri ot gpyrux OPBU. Ha npakTuke quarHos «rpumm» ycTaHaBIUBAETCS HA OCHOBAHUH JIHIb
AMUIEMHUYECKUX JTAHHBIX, KOT/Ia HaOronaeTcst mopbimenne 3abonesaemoctt OPBU cpenun
HaceJIeHUs! JaHHOW MeCcTHOCTH. B oTtnnuue ot apyrux OPBU, nis rpunma cymiecTByet
ATHOTPOIHAS Teparus (03eIbTaMUBUD, 3aHAMHUBHP,PUMAHTAINH), U crienuduueckas
npouIaKTUKa — BaKIIMHALIKS.

MHKyOaMOHHBINA TIEPHO MOXKET KOJIC0AThCS OT HECKOIBKUX YacoB JI0 3-X AHEH, 00bIaHO 1—2
nHs. TsprecTh 3a001eBaHUS BapbUPYET OT JETKHUX A0 TSHKENBIX TUIIEPTOKCHUECKUX (POPM.
Hexotopsie aBTopbl””] ykaspiBator, uro THUIMYHAS IPUIINO3HAS HHPEKIMS HAYHHACTCS
00BIYHO ¢ pe3koro noabsema temmepatypsl Tena (10 38 °C — 40 °C), koTopasi COnpoBOKAAECTCS
OOBIYHEIMHM CUMIITOMAMU HHTOKCHUKAIIMHU: 03HOOOM, OOISIMH B MBIIIIAX, TOJIOBHOM OOJIBIO U
YyBCTBOM YyCTaJOCTU. Bhiienenuii 3 Hoca, Kak MpaBUIIo, HET, HAIPOTUB, €CTh BHIPAKEHHOE
YYBCTBO CYXOCTH B HOCY U TJIOTKE. OOBIUHO MOSIBISETCS CyXOH, HANPSKEHHBINA Kalllelb,
COTPOBOXKAAIOIINICA 00JBIO 32 TpyANHON. [Ipy T1aAKOM TEYeHUH 3TH CUMIITOMBI COXPAHSIIOTCS
3—5 nHeit, u 00JIbHOMN BBI3IOPABIMBAET, HO HECKOJIBKO JTHEH COXPAaHSETCs] YyBCTBO
BBIPQXEHHOW yCTaJIOCTH, OCOOCHHO Y TOXKMIBIX 00NbHBIX. [Ipu TsHKEMBIX hopMax rpummna
pa3BUBAETCS COCYAUCTBINA KOJUIANC, OTEK MO3ra, TeMOpparuuecKuii CHHAPOM, IPUCOCTUHSIOTCS
BTOpUYHBIE OaKTepuaIbHble OcIokHEeHUs. KimnHnueckre HaXoAKu Mpyu 00bEKTHBHOM
UCCJIEIOBAHUH HE BBIPAXKEHBI — TOJBKO THIIEPEMUS U OTEK CIIM3UCTOM 3€Ba, OJIETHOCTh KOXKH,
UHBEIMPOBaHHbBIE CKJIephl. CleayeT cKa3aTh, 4YTO TPHUIMI MPEACTABISAET OONIBIITYIO OMACHOCTD U3-
3a pa3BUTHUS CEPHE3HBIX OCIOXKHEHUH, 0COOCHHO Y JIETEH, MOKMIBIX U OCIa0JIEHHBIX OOJIbHBIX.

2. TloaroToBUTH MPE3EHTAIHIO 110 TEME:
OO01re NPUHIIUTIBI HCITOJIB30BAHUS JICKAPCTBEHHBIX BemecTB. OCOOCHHOCTH MPUMEHEHUS
aHTHOUOTHKOB. [IpeacTaBneHne yCTHRIX COOOIIEHUH ¢ MPe3eHTAINeH, TOITOTOBICHHBIX 10
MEPEYHIO UCTOYHUKOB, PEKOMEH/IOBAHHBIX TPEITO1aBaTeIIeM.

IIpakTuyeckoe 3anaTHe Ne 2. Pemienne 3a1a4 Ha onpejiesieHue MoOCJae10BaTEJIbHOCTH
HYKJICOTH0B, AMUHOKHCJIOT B HOPME U B CJIy4ae U3MEHEHHs MOCJIe10BATEIbHOCTH
Hykiaeoruaos JHK

Ctpoenne u GyHKIMH KIETKH

CpaBHeHUE CTpOEHUsI KJIETOK IPOCTEHUIINX, pacTeHU, TpUOOB U dKUBOTHBIX.



CpaBHCHI/Ie CTPOCHUA MMPOKAPUOTHICCKUX U DYKAPUOTHYCCKUX KIICTOK.

1.M3y4yeHue MPOKAPHOTHYECKUX OPraHU3MOB HA MpUMepe DaKTePHATBHBIX KJIETOK
Llesib padoOTHI: 03HAKOMHUTHCS C METOJJAMH MUKPOOHOIOTMYECKUX MCCIICIOBAHUN M U3YYUTh
CTpoeHue OaKkTepuid pa3HOTO MPOUCXOKICHHUS.
O6opynoBanue: (pOTOCHUMKE MUKPOIIPENIapaToB, U3TOTOBJICHHBIX U3 HajeTa 3y0OB
YeoBeKa.
Xo00 padomeur:
PaccmaTpuBarot mpenapatsl, 3apuCOBBIBAIOT 0AKTEPUU U3 PA3IMYHBIX cpel. [lenmaroT BBOIbI

Puc. 1. MukponpenapaT 3yOHOTO HaJleTa; CTPEJIKON yKa3aHa canpo(UTHUEcKas CIIUPOXeTa
(Spirochaetabuccalis); okpacka o I'pamy; X 800. Puc. 2. MukponpenapaT YuCcTO#i KyJIbTypbl
CIIUPOXET KJIeneBoro Bo3BparHoro tuda ( Borreliapersica); okpacka mo PomanoBckoMmy.—
I'mmze; X 800. Puc. 3. Ma3ok kpoBu O0JIBHOTO KIIEHIEBHIM BO3BPATHBIM TH(OM; B ITOJIC
3peHus BUIHBI MHOKECTBEHHBIE ciupoxeThl (Borreliapersica); okpacka mo PomaHoBckoMy
— I'um3ze; X 800.
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OcobeHHOCTH YNLTPACTPYKTYPbI CNUPOXeT

KU WHAMHAD B C
ORHOM MNW HECKONBKUMU OCEBLIMN
[ (cocroaT us ¢

* 0MH KoHew, GMEPUANLI NPUKPENNEH K
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KaK y npocTewmx)

3amanue ISl NPAKTHYECKOH PadoThI
Tema: "[IpuroroBnenue u onucaHue MUKPOIIPEAPATOB KIETOK PACTEHUH.

CpaBHeHHE CTPOCHHUS KJIETOK PACTEHHUH U UBOTHBIX MO TOTOBBIM MUKpOIIpenaparam' .
ean padoThI:

W3y9nTh 0COOEHHOCTH OOMIETO IJIaHa CTPOCHUS CTPYKTYPHO - (DYHKIIMOHATBHBIX €IHHHMIT
YKUBBIX OPTaHU3MOB ISl OIIEHKU JOCTOBEPHOCTH MEPBBIX MOJOKEHUN KIETOYHON TEOPHH.
OGopynoBanue:

UYemnryn nyka, BoJia, MUKPOCKOTIBI, TIPEIMETHBIE M TIOKPOBHBIE CTEKJIA, MTPETMAPOBAILHBIE UTJTHI,
CKaJIbIICITb, IMATeTh, MUKPOTIPEIIapaThl SMUTEHS ITOYEK, HEHPOHOB CITMHHOTO MO3Ta,
MOTIEPEYHO -TI0JI0CATON MBIIIEYHON TKAHH.

Xo0 pabombut:

1. N3y4aroT 5MeKTPOHHBIM CHUMOK PaCTUTENbHOMN KIETKH.

Knerkn paccMaTpUBaIrOT CHavdajia, a 3aT€M 3apHCOBBIBAIOT AAPO ABEC-TPU KIIETKHU, OTMCUAIOT UX

(dbopMy 3EpHUCTYIO IIUTOILIA3MY, SAPO C SAAPHIIIKAMU




2. WzydaioT (OTOCHHMMOK MHUKpOIIpenapara KIETOK IUIOCKOTO SIHUTEIHS IOJIOCTH pTa
YyesioBeKa. 3apHCOBBIBAIOT ABE-TPU KPYITHBIE IUNIOCKHE KIIETKH.

3. Ha cHuMKax MOCTOSTHHBIX MUKpOIIpernapaTax paccMaTpuBaIOT JUTEIUI MOYeK, HEUPOHBI
CIIMHHOT'O MO3Ta, BOJIOKHA MOMEPEYHO-TI0JIOCATON MBIIIEYHOU TKaHU. 3apUCOBBIBAIOT

1. DnuTeui nmoyek

v 2. MyabsTunoJsipabie Heiiponbl. Helipo¢guopuiibl (monepe4nsblii cpe3
CIIMHHOI0 MO3ra, epeHne pora, MMIperHanus cepedpom, 6oJibuioe ypeanyenue): 1 -
AP0 € AAPBIIIKOM; 2 - XaOTUYHOE pacIoyioKeHue Helpopudpuii B Tene; 3 -
YHOPSIIOYCHHOE PACIIONIOKEHHE HEHPOOUOPHIUT B OTPOCTKAX

3. Bo1okHa nonepevYHo-NmoJ10caTONH MbIIIEYHOH TKAHU

4. CpaBHUTH KJIETKH IO paszMepam, Gopme, pacrmonoxeHuio saep. OOBICHUTh MPUYUHBI
CXOJICTB M pa3jMuuii B OOIIEM IJJaHEe CTPOCHUS Pa3HBIX KJIETOK C MO3UIMH MOJOKEHHM
KJIETOYHOU TEOPHH.

3amonHuTh TadbmuIy «CpaBHEHHE CTPOCHUS MPOKAPUOTUICCKUX U DYKAPHOTHUECKUX KIIETOK.

OpraneJibl IIpokapuoTHyeckasi KieTka | JyKapuOTHYeCKasi KJIeTKa
SAnpo - +
MuToxoHapuu + +
(ITpoomKHUTH). ..

IIpu3HaKu ;KMBBIX OPraHu3MoB. MHOroo0pa3ue ’KUBbIX OPraHU3MOB. Y pOBHEBasi
OpraHu3auus >KUBOIi NPUPOALI U IBOJIIOLHS.

CoctraBuTb T20/IMY «YPOBHH OPraHU3ANMH KUBOW NPHPOIBI»

Ne HanmeHoBaHMe ypPOBHSA IIpu3HaKu M MOsICHEHUE




1 | MonekynsipHo-
T€HETHYECKUI

CyOKneTouHbIi

Kierounsrit

OpraHo-TKaHEBBIH

Opranu3MeHHbIN

o O B~ WDN

[TonynsauroHHO-BUAOBOMN

buonienornueckuii

8 | buoreoueHoTnuecKkuit

9 | buochepnsrii

Wzyuenue ctpoeHus u crpykrypsl 6enka. CpaBaenue crpoenus moiekyn JJHK u PHK.
1. TeopeTnueckuii MmaTepual.
Oprannyeckue BelecTBa KJICTKH: YIJ1eBOAbI.

YrieBoasbl (caxapubl) — 3TO IpyIa OpraHUYEeCKUX BElIecTB ¢ o0uieil popmyioit
CnH2mOm , rae N — KOJIMYeCTBO aTOMOB yriiepojia B MOJIEKyJe, M — KOJTUYeCTBO aTOMOB
KHCIIOpO/JIa.

[TosiBneHHe TepMUHA «YTIIEBOJIBDY CBSI3aHO C TE€M, YTO TIEPBbIC U3 U3BECTHBIX HAYKE YTJIEBOJIOB
onucwBaIKCh hopmysioi Cn(H20)m, popmanbHO SBISSICH COSAMHEHUSIMH YTIICPO/Ia U BOJIBI.
Bb1IeSIFOT TpH TPYIIBI YTIIEBOIOB:
1) MoHocaxapusbl - IPOCTEHIIINE YIIICBOBI, HE PACTBOPSIOLIMECS ¢ 00pa3oBaHUEM Ooliee
MPOCTHIX YTJIEBOJIOB.
W3 MOHOCaxapu0B CHHTE3UPYIOTCS OJIMTOCAXAPH/IbI U TTOJIUCAXAPH/IBI.
MoHocaxapubl SBISIOTCS cUOPOPUIbHbIMU COSTUHEHUSMH, T. €. JIETKO PACTBOPSIIOTCS B BOJIC.
HexoTtopbie MOHOCaXapu/Ibl, HAIIPHUMEP, TITF0K03a, 00IaJat0T CIIAJKUM BKYCOM.
B 3aBHCHUMOCTH OT KOJIMYECTBAa aTOMOB yTJIepo/ia B MOJIEKYJIE MOHOCAXaPHIbl Pa3/ICisIFOT Ha
Tpuo3sl (3 atoma yraepona — Cs), Terpo3sbl (Ca), neHTo3sl (Cs), rekcoss (Cs), rentossl (C7).
Ocoboe 3HaueHue is )KUBOH KiteTku umerot 2nroko3a (CeH1206) u hpyxmosza —
SIBJISTIOTCSI OCHOBHBIM MCTOYHUKOM SHepruu B Kietke; pubosa (CsH1005) u dezoxcupubosa —
Bxo1iT B coctaB PHK u JIHK cooTBeTcTBEHHO.
2) OaMrocaxapuabl— COeIMHEHHsI, cocTosue U3 2-10 MOJIEKyT MOHOCAXapH 0B, CBA3aHHBIX
2NUKO3UOHBIMU CBA3IMU. [ JTMKO3UTHBIE CBS3H 00PA3yIOTCSl MEXKy aTOMOM YTIJIepo/ia OHOM
MOJICKYJIBI MOHOCAXapH/ia U KUCIOPOJIOM JPYTOH.
[TpumepaMu OUTOCaxapuIOB SBISIOTCS OUCAXAPUObL — YTIIEBOJIBI, COCTOSIINE U3 2 MOJICKYIT
MOHOCaxXapHuI0B, XOPOIIO PACTBOPSIONIMECS B BOJC U UMCIOIIUE CIaJKui BKyC. [Ipumepsr
JICaxapuI0B, COAEPIKAIIMXCS B MUIIE, PUBEICHBI HA pUCYHKE 1.
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Puc. 1. IIpumeps! nucaxapuios

JlakTo3a, conepikaiascst B MOJIOKE, SIBJISIETCS OCHOBHBIM MCTOYHHKOM SHEPTUU JIJISl JETEHBIIICH
MJIEKOTHMTAIOINX, & U3 CaXapo3bl MOIyYatoT MUIIEBON caxap.

3) Moaucaxapuabl - CIOXKHBIC YIIIEBOJbI, MOJIEKYJIbBI KOTOPBIX COCTOST M3 JIECATKOB M COTCH
MOHOCAaXapuJ0oB M HUX Npou3BoAHbIX. [lonamcaxapujabl HEpacTBOPUMBI B BOJI€, HE HMEIOT
ciaakoro Bkyca. Hekotopsie n3 HUX criOCOOHBI HAOyXaTh M OCKJIM3HATHCS.

K nambonee pacmpocTpaHEHHBIM MOJIMCAXapUIaM OTHOCSATCS Kpaxmal, [eJUTI0JI03a, XUTUH U
TJIMKOTEH.

Kpaxman saBnsercs 3amacHbIM IOJIUCAXapUIOM B KIETKAaX PpAcTEHHM, 2nukoceH — B
KJIETKaX JKUBOTHBIX. [[enni0n103a WU XumuH BBHITOTHIIOT CTPOUTEIBHYIO (YHKIUIO: LEJUII0I03a
o0pa3yeT KIETOYHYI0 CTEHKY PACTeHHUH, XUTUH — KIETOYHYIO CTEHKY I'pUOOB U HapyXKHBIN
CKeJIeT HACEKOMBIX.

VYrneBoabl SIBISIFOTCS OCHOBHBIM HCTOYHMKOM SHEPrUM B KIIETKE: MPH paclleruieHud 1
rpamMma yrieBojAOB BhlensieTcs okono 17,6 k/x suepruun (mpumepso 4,2 kkai). Kpome Toro,
YIJEBOABI MOTYT BBINOJHATH 3allacarollyl0 (YHKIHIO, CTPOUTEIbHYIO (YHKIMIO, a TakKke
obecreunBaTh «y3HaBaHUE» KJIETOK OJIHOTO OpraHu3Ma JApyT IPYroM.

Opranuyeckue BelIeCTBA KJIETKH: 0eJIKH

1. Teopernueckuii MmaTepuaJ
Bejku (MpoTeHHBI, MOJUNENTHIbI)- TIOJUMEPHBIC OPraHUYECKHUE BEIIECTBA, cocTosmue u3 20
u 6osiee MOIEKY aMUHOKUCIOM, COETUHEHHBIX NenmuoHOU C853b10.
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VTJICE O OPOIHELI Kpyrma
PamHKan

Puc. 2 Obmas popmyiia aMUHOKHCIIOT

AMUHOKHUCIIOTHI SIBISIFOTCS am@omepHbiMu coeOuHeHusMu, T.€. 00IagaroT CBOMCTBaAMH
KHUCTIOTHI (32 CcueT KapOOKCHUIIBHOW TPYIIIBI) M OCHOBaHUS (32 CUET aMUHOTPYIIIBI) (puc. 2).
AMHHOKHUCIIOTBI MOTYT B3aUMOJICHCTBOBATH APYT C JAPYTOM, MPU STOM MEXIY KapOOKCHIHHON
IpyNIoON OIHOM M aMUHOTPYIIIOH Ipyro aMUHOKHUCIIOTHI 00pa3yeTcs nenmuouas cBsi3b (puc.3).
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Puc. 3. ObpazoBanue nenTUAHON CBSI3U

benku, Bbl/ieI€HHBIE U3 OPIAaHU3MOB KUBOTHBIX, PACTEHUH U OaKTepHil, comepxar
HECKOJIbKO COTEH, a MHOT/Ia U ThICSY KoMOuHaIuit 20 OCHOBHBIX aMUHOKHUCIIOT (Tab.2, ¢ 21).

Boiaenstor 4 cTpyKTypbl 0eJIKOBOI MOJIEKYJIbI(pUC 4).
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Toemwmas Yersepririsas

Bropusan crpyxTypa Genxa crpykTypa bemxa
crpyxTypa Genxa

Puc. 4 CtpykTypsl 6€11KOB

1)
2)

3)

4)

1)
2)

IlepBuuHasi — nocie0BaTEIbHOCTh AMUHOKHUCIIOT B MOJIUIEITHE.
Bropununasi —peryisapHas yKiaaka INOJUIENTUAHON LIENH, yAep>KUBacMasi BOJOPOIHBIMU
cBsa3siMU. OOBIYHO UMEET BUJ CIIUPAIIU (0-CTPYKTYpPA) WM «TapMOLIKKU» (B-CTpyKTypa).
Tpernynas - ykjaJka HOJUIENTHIA B «KIYOOK» - INI00YITy, yAEpKUBACMYIO
ruApoPOOHBIMU CBSA3SIMHU.
YerBepTHYHAA — COOpPKA HECKOJIBKHX I100YJ B €MHOE LIENI0E.

CaoiicTBa 0e/1K0B

BonbunHCTBO 0€MKOB — TUAPO(UIBHBIE COSTUHEHUS.

benku — mepmonabunvuvie coeqMHEHUs, T.€. yTPAUUBAIOT CBOU (DYHKIMHU MO BO3ACHCTBUS
OTJIMYHON OT HOpMBI TemnepaTypsl. [lonunentuaHas MoJeKyia BBIIOTHSIET CBOU (PyHKLIUU
TOJIBKO B HEOOJBIIOM TEMIEPaTyYpHOM HHTEpBaje, MpUYEM JUIA KaXAOTo BHAa Oeka
MMeEEeTCs CBOW TeMIIepaTypHbIA UHTEPBAI.

3) Henamypayus — yrtpata  OCIKOBOW MOJCKYJIOH CBOCH CTPYKTYpbl W (YHKIHHA TOA

BO3/ICHiCTBHEM BHEIHUX (pakTopoB. K neHaTyparuu MOTYT NMPHUBOIMTH BBICOKHE M HH3KHUE
TEMIIEPATypPbI, BO3JCUCTBHE KHCIOT W IIEIOYEH, PaJHOAaKTUBHOE W YJIbTPa(HUOIETOBOEC
u3nydeHue. Ecnmu mepBHYHas CTPYKTypa MOJIEKYJIBl MPH 3TOM HE pa3pyllaeTcs, MpH
BOCCTAHOBJICHUH HOPMAJIBHBIX YCIIOBHUH CPEIbl MMPOUCXOAUT peHamypayus—BOCCTAaHOBICHNE
CTPYKTYpHI B PYHKITHI OeIKa.

@®yHKUIMHN 0€JIKOB B OPraHu3Me

1)
2)
3)

4)
5)

6)

7)

CtpourtenbHas (IJIacTuyeckasl) — BXOJIT B COCTaB Pa3IMYHBIX OPTaHOUIOB >KUBOU
KJICTKH, B TOM YHCJIE KJICTOUYHBIX MEMOpaH.

KaraauTnuyeckas — O€IKOBbIE KaTanu3aTopsl (pepmermopt) yCKOPSIOT XUMUYECKHE PEAKIIUU
B KieTke. Kax bl hepMeHT crieruduueH, T.e. YCKOPSET CTPOTO ONPE/ISIICHHBIE PEaKITUH.
CurnajabHasi — O€NKM HApyXHOH KIETOYHOW MeMOpaHbl BOCIPUHUMAIOT BHEIIIHEE
BO3/ICHICTBHUE U TIEPEIAIOT CUTHAII O HEM B KIIETKY.

DHepreTu4YecKass —MOTYT PACHICTUISATHCS KISTKOU IS TTOJTyYCeHUST YHEPTHH.

3amuTHAasg — OCKM WMEHHOW CHCTEMbl — aHmumend — CBS3BIBAIOT UYXKEPOJIHBIC IS
OpraHu3Ma BEIIeCTBAa B HETOKCHYHBIC COSTMHCHUS.

JiBurateqbHasi —oOpa3ylOT BCE THUIBI COKPATHTEIBHBIX BOJIOKOH, B TOM YHCJIE U
MBIIIEYHBIX.

TpaHcnopTHasi — TEPEHOCAT XUMHUECKUE COSJAMHEHHS K Pa3jIMYHBIM OpraHaM M TKaHSIM
(HampuMep, OeJI0K KPOBU 2eM0200UH, TIEPEHOCSIINN MOJIEKYJIBI KHCIOPOAa U YIIIEKUCIIOTO
rasa).

3aganue 1019 NPAKTHYECKOH padoThI

«Jlenatypanus 0eaka»
ECJI_BI OIMPCACIIUTL BCIICCTBA, BHI3bIBAIOIINC NCHATYPAIIUIO 66.]11(3
OOGopynoBaHue: SMYHBINA 0€JI0K, KOHIICHTPUPOBAHHBIN PACTBOP COJIbI, YKCyCHAsl KUCJIOTa
WIH YKCYC, BOJA, TTOJICOIHEYHOE MACIIO, 5 TPOOUPOK.




CrpaBouHas uH(OpMaIs: MpH JAeHATYpaLUU OCIKOBBIA pacTBOP MEHSET MPO3PAYHOCTD
U 1BET.

Xoa paboTshl:

1) Pasmenute ssMUHBIN OSTOK Ha 5 MPOOUPOK.

2) JloGaBbTe B IepBYIO NPOOHMPKY HECKOJBKO Kallelb PacTBOpa COJIbI, BO BTOPYHO —
YKCYCa WJIM YKCYCHOW KHMCJIOTBI, B TPETBIO — BOJIbl, B YETBEPTYIO — MOJCOIHEYHOTO
Macia.  AKKypaTHO BCTpsIXHUTe mpoOupku. CpaBHUTE LBET M MPO3PAUYHOCTb
pactBOpoB B 1, 2, 3 u 4 npobupke ¢ 6e1KoM B 5 mpoOHpKe.

3) 3amummTe pe3yabTaThl OMbITA B TAOJIUILY:

1 mpobupka | 2 npobupka | 3 npoOupka | 4 mpodupka | 5 mpobupka

[BeT n
MIPO3PAvYHOCTh
JIO OIIbITa

JlobGaBneHHOE
BEIIECTBO

[BeT n
MIPO3PAvYHOCTh
IIOCJIE OIIBITA

[Ipousonuia au
JleHaTypaLus

4.CnienaiiTe BEIBOJ O TOM, KaKHe BEIIECTBA BBI3BIBAIOT JICHATYPAIUIO OelKa, a KaKue — HeT.
Opranuyeckue BellecTBA KJIETKH: HYK/JIEeHHOBbIE KHCJIOThI

1. Teopermueckuii MaTepuasi

HyxieunoBbie KUCJI0THI — Pochopcoaepxaiiye OHOTOTHISCKHUE TTOTUMEPHI,
oOecreyrBaroIIre XpaHEHUE U Mepeiady HacaeICTBEHHON HH(pOpMaIIiH.
MoneKyJibl HyKJIEHHOBBIX KUCIOT COCTOSIT U3 YEPEAYIOIINXCS HYKJIe0THA0B. B cocTaB Kaxaoro
HYKJICOTH/Ia BXOJIUT MEHTO3a (TIATHYTJIEPOIHBIN caxap), ocTaTok (HochOpHOM KUCIOTH U
a30THUCTOE OCHOBaHHE (puc. J).

Az0THCTOR
HO-CH3 QCHOEdHIIE

[TannTnepogHeLi
caxap
OcTartox

hochoproit
KHCIIOTEL

Puc. 5 Crpoenue HykineoTuaa.
Cy1iecTByeT mITh a30TUCTHIX OcHOBaHMi: aneHuH (A), TumuH (T), murosus (L), ryanun (1),
yparui (V).
JnunHa ogHoro Hykieoruaa coctasiseT 0,34 HM
B xireTkax >KMBBIX OPraHU3MOB BCTPEUAIOTCS JBa BUIa HYKJICHHOBBIX KHCIIOT -
ne3zokcupudonykinennonas (JJHK) u pubonyknennosas (PHK).

JAHK



Monexyna /IHK npezacraBiser co00# IBYIIETIOUEUHYIO CIIUPAITb, 3aKPYUYEHHYIO BOKPYT
COOCTBEHHOM OCH. /IB€ IIe0YKH COEMHEHBI BOJOPOAHBIMHU CBSI3IMHU, KOTOPBIE 00pa3yrOTCs
MEXIY KOMILIEMEHTAPHBIMHU HYKJICOTUAAMH — aICHUHOM U TAMUHOM, T'YaHUHOM U LIUTO3UHOM

(puc. 6).

Qcrarer ochophoi
| wenome

AzcTicTuie OcHOBaMIH Hesokcupubiosa

Puc. 6 ®parment monexyisl JJHK.

B aByuenoueunon monexyne JIHK HampoTuB ajieHrMHA OAHOM LIENU BCETIa HAXOAUTCSI THAMUH
BTOPOM LIE€NH, HAITPOTHUB I'yaHWHA OJHOM LENU — [IUTO3UH Apyrou uenu. B pesynbraTe
KOJINYECTBO aJIcHUHA B J1BOHOM nenouke JJHK Bcerna paBHO KOIMYECTBY TUMHHA, &
KOJIMYECTBO I'yaHUHA — KOJIMYECTBY IIUTO3MHA. JTa 3aKOHOMEPHOCTh Ha3bIBACTCS «IPABUJIO
Yapraddga», a cnocoOHOCTh HYKICOTHIOB K M30MPATEIILHOMY COSIMHEHHIO HAa3bIBACTCS
KOMILIEMEHTAPHOCTBIO.

Oynknueit [IHK B kieTke sBiseTcsl XpaHEeHHE U TIepeiada HaclIeICTBEHHOW HH(POPMAIINH B
psALy IMOKOJICHUM.

PHK

Monekyna PHK, B otnmnuue ot monekynsl JIHK, Gosiee KOpoTKast U COCTOUT U3 OHOM IETIOYKH.
Bwmecto tTumuna nykieotuasl PHK cogepskar ypamui, a BMeCTo 1€30KCUpUO03bI — pud03y.

Bunsr PHK:

1) unpopmayuonnas (uPHK) — cunresupyetcs ¢ yuactka JIHK, necymero uadopmanuio o
ctpoenuu Oenka. Mmenno ¢ matpuisl ”PHK B kiieTke Ha pubocomax CUHTE3UpyeTcs
0€JIoK;

2) mpancnopmuas (mPHK) - oTBe4aeT 3a NepeHOC aMHHOKHCIIOT K MECTy CUHTe3a Oellka;

3) pubocomnas (pPHK) — B koMILIeKce ¢ Oenkamu oOpa3yet pudbocoMy — CTPYKTYpy, Ha
KOTOPOI1 B KJIETKE CUHTE3UpYyeTCs OEJIOoK.

Takum oOpa3zom, Bce Buabpl PHK oTBewaroT 3a peanuzanuio HacieACTBEHHON HHPOpMALUHU B
JKUBOU KIIETKE.

IIpakTH4yeckoe 3axaHue:

1. CpaBaute monekynsl JJHK u PHK, 3anmomaure Tabmmiy

Kpurepun cpaBHeHnus JHK PHK

CrpoeHue MoJeKyJIbl

A30THCTBIC OCHOBAHHMS B HYKJICOTHAAaX

IlenTo3a B HYKJICOTHAAaX

DyHKIUS B KIIETKE




[pakTuyeckoe 3anaTue Ne 3. U3ydyeHue :KU3HEHHOT0 IMKJIA KJIETKH M0 PUCYHKAM,
Tabaunam, ¢pa3pl MUTO3a

CocraBlieHHE CXEMBI IIPEBPAIICHHUA SHEPTHUU B KIICTKE

Hean: 3akpenuTh 3HaHUS 00 OOMEHE BEIECTB, CYIITHOCTH SHEPTETHUECKOTr0 OOMEHa U €ro
3HAYCHHNU B )KU3HCACATCIBbHOCTHU KIICTKU.
Xoxa paboThI:

Paboma uoem 6 muxpoepynnax .Ilucomenno Heobxooumo omeemums Ha 80NPOCHI
1 rp. 3ananne
1. onucatp cTaauu oOMeHa BEIIECTB.
2. 3HAYeHHUE KaXIO0U CTauu
3. 9TO Takoe rIacTudeckuii oomeH. Uto takoe sHeprerrnueckuii oomen? Kak on
B3aMMOCBsA3aHbl? (Ha 3TOT BOIPOC Bbl OTBEYAETE IOCIIE BHICTYIICHUS TPYIII)
2 rp. 3ananue.
1.13 mpeuioskeHHOTO Habopa KapTOYeK ¢ TEKCTOM M TEPMUHAMH COCTABbTE JIOTHUHBINA TEKC-
cxeMmy oOMeHa BEIeCTB.
2. onpenenure Bua oOMeHa
3.BBIIBUTE B3aMMOCBS3b MEX/1y BELIECTBAMU U SHEPTUEH.
3 rp. 3aganmue.
1.3 npeanoxeHHOro Habopa KapTOUYeK C TEKCTOM U TEPMUHAMU COCTaBbTE JIOTUYHBINA TEKC-
cxeMy OecKHCIOPOJHOr0 3Tana 0OMeHa BEIeCTB.
2. onpeenuTe KOJIMYECTBO SHEPTUH, BBIIEIIIEMOT0 B 3TOM 3Talle.
3.BBIIBUTE MECTO JIOKATU3ALUH.
4 rp. 3aganue.
1.3 npemyioskeHHOro Habopa KapTO4eK ¢ TeKCTOM M TepMHUHAMM COCTaBbTE JOTMYHBINA TEKC-
CXEeMY KHCJIOPOJHOTO 3Tana oOMeHa BEIECTB.
2. oNpeaeNInTe KOJIMYECTBO IHEPTUH, BBIIEIIEMOTO B 3TOM 3Talle.
3.BBISIBUTE MECTO JIOKAJIU3aIlAU.
BeinonnuTe 3a1anue:
3ananme 1.
CKOJIBKO MOJIEKYJT TIIFOKO3bI HEOOXOAMMO PaCIIENUTh 0€3 yJacTHs KHCIOPOa, YTOObI MOIY4YUTh
18 monexyn ATO:
A)18b)36B)9TI) 27
3ananmue 2.
Ha nepBoM aTane cBoero pacuierieHus rioKo3a:
A) okucHseTcs 10 YIJIEKUCIIOTo ra3a u Boasl b) He m3mMeHsercs
B) noasepraercs Opoxenuto ') pacierisercs 10 ABYX TPEXYTIEPOIHBIX MOJIEKYJI.
3agaval. B mporecce AMCCUMWISIMA MPOU3OILIO PACIICIUIEHUE 7 MOJIb TIIIOKO3bI, U3 KOTOPBIX
MOJTHOMY (KHCIIOPOJITHOMY) PACUICTIIICHUIO MTOJIBEPIIIOCH TOJIBKO 2 MOJb. Onpeaenure:
a) CKOJIbKO MOJI€l MOJIOYHON KHUCJIOTHI U YTIEKUCIIOTO ra3a Mpu 3TOM 00pa30BaHo;
6) ckonbko Mosielt AT® rpu 5TOM CUHTE3UPOBAHO;
B) CKOJIBKO PHEPTHH U B Kakoi (hopMe akKyMyJIHpOBaHO B ATHX MoJiekynax AT®;
r) CKombKkO MoOJeH KHCIOpoJa HM3pacXoJO0BAaHO Ha OKHUCIEHHE oOpa3oBaBLICWCS MHpU 3TOM
MOJIOYHOM KHCITOTHI.



IIpakTuueckoe 3ansaTue Ne 4. Pemmenue 3a1a4 Ha onpejiesieHne BePOSITHOCTH
BO3ZHUKHOBCHHUA HACJTCACTBCHHBIX IPU3HAKOB IIPA MOHO-, TH-, HOJII/IFI/Iﬁpl/IIIHOM |
aHAJTM3HPYIOLIEM CKPEeIIUBAHNH, COCTABJIeHHE TeHOTUIMNYECKHUX CXeM CKpelIuBaAHUS
HacaencrBennasi unopmanus U ee peajim3anms B KJIeTKe.

Pemienue 3a1a4 mo MoJyieKyJsipHOil Guonoruu
IIpumepsl pemrenus 3agaq

1. Omnpenenute mocnenoBareabHOCTh HykieoTua0B MPHK, cuHTE3MpOBaHHYIO C MpaBod menu
yuactka Mosiekyiibl JIHK, ecnu e€ neBas uenb uMeeT cleayonlyro Nocaeq0BaTeIbHOCTD:
-4-r-A-r-1T-T-r-r-A-T-T-UH-I'-T-T-.

Pentenue:

1) Tlo mpuHIMITY KOMIIEMEHTAPHOCTH CTPOUM BTOPYIO (TipaByio) tenb JJHK, T.x. uMeHHO ¢

Hee ujet cunte3 uPHK.
JIHK (neBas nemp): I[-T-A-T'-T-T-T'-T-A-T-T-IU-T'-T-T

JHK (mpaBas enp): ' -I[-T-I[-A-A-IU-T-T-A-A-I'-II-A-1

2) Crpoum uPHK no marpune npasoii rienu JJHK
JHK (mpaBasi enp): '-I[-T-I[-A-A-II-T-T-A-A-T'-II-A-1I

wPHK: I-T-A-T-V-V-T-I[-A-YV-V-I[-T-V-T

2. Ha ¢parmente onnoit Hutu JJHK HyK1€0TH Bl pacionoKeHbl B OCIEA0BATEILHOCTH: A—A—

I-T-II-T-A-II-T-T-A-T

Omnpeznenute NPOLIEHTHOE COJIEPkKAHNE BCeX HYKJIeoTH10B B 3ToM (parmente JJHK u nauny

reHa.

Pewenue:

1) Tlo mpuHIMITY KOMILTIEMEHTAPHOCTH cTpouM BTOpyto tiernb JJHK, T.x. HyXHO HalTH
IIPOLIEHTHOE COJIEP/KaHUE BCEX HYKIEOTUAOB B MOJIEKYJIE.

JHK (1 nens): A-A-T-T-II-T-A-LI-I-T-A-T
JHK (2 nens): T-T-1I-A-T-A-T-T-1I-A-T-A

2) CunTaeM KOJMYECTBO HYKICOTHIIOB, COJEPKAIINX aJCHUH, TYaHUH, [ATO3HH ¥ THMHUH, B

o0eux 1ensx:
A=8, cnenoarenbHoO, no npasuity Yapradda, T=8;
I=4,=>11-4.

3) IlepeBoauM KOIMYECTBO HYKJICOTHIOB B MPOICHTHI:

B nByx nensx monexyinsl JIHK 24 nyxneotuna. CocTaBiisieM IPONOPLUIO:
24 — 100%

8 —x%

x=(8*100)/24=33,3% =>A=T=33,3%

I'+1= 100% - 33,3% - 33,3% = 33,4%, I'=L1=33,4/2=16,7%

4) muua monekynsl JIHK paBua mune ogHoi nernouku JIHK. B oxHoli riemouke 12
HYKJIEOTHIOB, AJuHa ogHoro Hykineotuaa — 0,34 am. CiienoBarenbHo, JJIMHA JAHHOTO
¢parmenTa JIHK =12* 0,34=4,08 um.

Otsetr: A=T=33,3%, ['=11=16,7%, nmuna JIHK=4,08 am.

3amanus 1J151 NPAKTHYECKOl padoThI

1. Onpenenure nocnenoBatesnbHOCTh HykiIeoTnoB UPHK, cuHTe3npoBaHHylo ¢ npaBoi 1enu
yuactka moisiekyibsl JIHK, ecnu e€ neBast nens uMeeT crneayromnryro mociaeaoBaTebHOCTh: A-T-
I'-I-L-T-I'-A-I'-I'-T. Onpenenute nnuHy cuHTesuposanHoi nPHK.

2. Ompenenute TMOCIEAOBATEILHOCT, HYKJICOTHIIOB B aAByrenoudeyHor mosekyne JHK, ¢
KoTopoi cuHTe3upoBana ganHasg uPHK:Y-V-T'-A-I[-1[-[[-A-T-1[-Y-A



3. B monekyne JIHK na nomto nutuannossix (L) Hykneorunos npuxoaurcs 45%. Onpenenure
MPOIEHTHOE COAEpKaHUE IPYyTUX HyKieoTua0B B 3Toi JIHK.

4. B monexyne JIHK obnapyxxeno 880 ryanuannoBsix HykiaeoTunoB (I'), KOTOpbIe COCTaBISIOT
20% ot obmiero uncna Hykineotua0B B atoit JIHK. Onpenenure:

a) CKOJIBKO JIpYTHUX HYKJIEOTH]IOB B 3TOMN JIHK?
0) kakoBa JyIiHA 3TOro (hparmeHTa?

5. @parment npasou nenu JJHK nMeer cienyrommil HyKJI€OTUHBIN COCTaB:
I-I-I'-I-A-T-A-A-II-T-1I-T...

Onpenenure NopsAAOK YEpeIOBaHUS HYKJIEOTHUOB B JIEBOH LIETIH.

Kaxkosa mymmna nannoro ¢parmenta mosiekyinsl JJHK?

Omnpenenute NPOIEHT COACPKAHUS KAKI0TO HYKJICOTHUAA B JAHHOM (hparMeHre.

IIpakTnueckoe 3ansitue Ne 5. Pemenne 3a1a4 Ha onpejiejieHue BEPOSITHOCTH
BO3HUKHOBEHHS HACJIEICTBEHHBIX IPU3HAKOB NPU MOHO-, IU-, IOJUTHOPUIHOM U
AHATM3HPYIOLIEM CKPEeIIUBAHNH, COCTABJICHHE TeHOTHIINYECKHUX CXeM CKpelIuBAHUS
CpaBHeHHE MPOIECCOB MUTO3a U MeH03a.

1. Teopernueckuii MaTepuas

Pa3MHO:KeHHEe — 3TO CIIOCOOHOCTH JKHMBBIX OpraHu3mMoB BOCIPOHU3BOANUTH cebe HO,[[O6HBIX.
Pa3sMHOXEHUE SBISETCS CBOMCTBOM BCEX JKHBBIX CyHIccCTB, O6€CH€‘II/IBaI-OIIII/IM HE TOJIBKO
YBCIMUYCHHUEC YHCICHHOCTHU oco0el TOro WIM HHOrO BUaa, HO HW HCHPECPLIBHOCTL H
MPECMCTBCHHOCTD KHW3HH HA MPOTANKCHUN HCONPCACICHHO MIUTCIBHOIO BPEMCHH. Pazauuaror
JABa crocoba Pa3MHOKCHHA: 0eCITI0JI0€ U II0JIOBOE.

Becnosoe Pa3MHOKCHHE

IIpun OecrmonoM pa3MHOKEHMHM HOBBIH OpraHU3M MOXET BO3HUKHYTh W3 OJIHOM WM
HECKOJIBKUX HETIOJIOBBIX (comamuueckux) KIETOK MAaTEPUHCKOH OCOOM, B pe3yNbTaTe JOYEepHHE
0coOu OyayT reHeTHYeCKH UISHTUYHBI MAaTepUHCKON. B mpuposae BcTpedaercs HECKOIBKO BUIOB
0ecroyIoro pa3MHOKEHUSI.

MHorue npocreiime (aMeObl, 3BIiIeHa 3eJIeHas], XJIAMUI0MOHA/1a) Pa3MHOXKAIOTCS ITyTeM
OOBIYHOTO MHTOTHYECKOT0 JeJIeHUdA KJIICTKH. Brauane AAPO pO)IHTGJ'IBCKOfI KIJIETKU JCIINUTCS
MHUTO30M HaJBOE, 3aTeM 00pa3yeTcs MepeTskKa, KOTopasi IeIUT POAUTENIBCKYI0 0coOb Ha JIBE
nouepuue (puc. 1,2).

Puc. 2. Jlencuue ameObI

Muorum pacTeHusiM (MAroOpOTHUKAM, BOJOPOCISIM, MXam), TpubaM © HEKOTOPHIM
MPOCTEUILIMM CBOMCTBEHHO cHOpooOpa3zoBaHue. OHO 3aKIIOYAETCS B TOM, YTO MaTepUHCKas



KJIeTKa pacrajaeTcsi Ha OOJIBIIOE YHCIIO JOYEPHUX 0co0el, paBHOE YHCITY siiep, 00pa30BaHHbIX
B POAMTEIHCKOM KIIETKE B pe3yJbTaTe MHOTOKPATHOIO jAejeHus ee sapa (puc. 3). Cnopwl yacTto
OBIBAIOT TOKPHITHI INIOTHEIMU 000JIOUKAMU, 3alUINAIOIIUMHU UX OT HEOJIArOMpUATHBIX YCIOBUN
cpelbl (X010, BhICBIXaHue, neperpeB). [Ipn BO3HMKHOBEHHUHU OJaroMpUATHBIX YCIOBUH Cpeabl
000J10YKa CIIOPHI PaCKPBIBACTCS, KJIETKAa MHOTOKPATHO JCJIIUTCS MUTO30M U JaeT Ha4yajao HOBOMY
OpraHu3My.

Criopsl

A5
=(e o)
©0000000

Marepusckas
KIIeTKa

Puc. 3. O6pazoBanue criop u3 ABYSAECPHON KJIETKH Y BBICIITUX TPHOOB.

Kak y OIHOKIIETOYHBIX, TAK U y MHOTOKJIETOYHBIX OPraHU3MOB CIIOCOOOM Oecrojoro
Pa3MHOXKEHHUSI CIIY)KUTIIOYKOBAHME. Y OJHOKIETOYHBIX (IPOAOKEBbIE TI'PUOBI, HEKOTOPHIE
UH(Y30pHUN) TPU MOYKOBAaHUM HA MATEPUHCKON KIIETKE IIEPBOHAYAIILHO 00pa3yeTcss HeOOIbIIoN
Oyropok — nouxa(puc. 4).OHa pacTeT, JOCTUTaeT pa3MEepPOB MATEPUHCKOM KIETKU U OTAEIseTCs,
NEPEXo/is K CAaMOCTOSATEIIbHOMY CYIIECTBOBAHUIO.

Puc. 4. TToukoBanue nposokedt Saccharomyces cerevisiae

VY mnpecHOBOAHOW THAPHI (MHOTOKJIETOYHOE >KHBOTHOE) IIOYKa
COCTOUT M3 Ipynibl KiIeTok. [louka pacreT, yanuHsercs, Ha IepeaHeM ee
KOHIIE TIOSIBIISIETCS POTOBOE OTBEPCTHE, OKPYKEHHOE MIyMajbllaMH
(puc.5). IloukoBanue 3aBepmiaeTcss OOpa30BaHHWEM MAJIEHBKOW THIPHI,
KOTOpasi OTAENSAETCS OT MATEPHHCKOTO OPTraHU3Ma.

JlouepHsas ocobb

Marepunckas
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Puc. 5. Tloukyromascs ruapa

vy paCTeHI/If/i MIHUPOKO PACTIPOCTPAHCHO BEr€TAaTUBHOC PA3MHOKCHHUE, T.C. pa3MHOKCHUC
qacTsiaMHU TCJla MaTepI/IHCKOﬁ ocooOu: YCpPpCHKaMH, yCaMH, KJ'IY6H$IMI/I.
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Puc. 6. BereratuBHoe pa3sMHOXEHUE paCTECHUM


http://ru.wikipedia.org/wiki/Saccharomyces_cerevisiae

Hanpuwmep, y xkaprodens mis Oecrojioro pa3MHOMKEHHS CIyXXaT BHUIOM3MEHEHHBIC
nobern — kiyOHU. C MOMOIIBIO YEPEHKOB PAa3MHOXKAIOT CMOPOAHMHY W BHHOTpan. JlnuHHBIC
NoJ3yyue CTeOaM 3eMIISIHUKU - YChI — 00pa3yloT MOYKH, KOTOPBIE, YKOPEHSSICh, AIOT HAYaJo
HOBOMY pacTeHHUIO (puc. 6).

ITos10BOE Pa3MHOKCHUE OPraHUu3MoOB

IlosioBOe pa3MHOKeHHMEe OTJIMYaeTCsl HaJMdheM IIOJIOBOTO TMPOIECcca, KOTOPBIA
obecrieunBaeT 0OMEH HACJIECJACTBEHHOW MHGOpMAIMEN U CO3AaeT YCIOBUS JJIi BO3ZHUKHOBEHUS
HACJICICTBEHHOW M3MEHYMBOCTH. B HeM, Kak MpaBUJIO, yYaCTBYIOT JBE OCOOM — JKEHCKas U
MY’KCKasl, KOTOpbIe 00pa3yIOT TaIlJION THBIC KEHCKUE M MYKCKHE TIOJIOBBIE KICTKU — eamemvl. B
pe3ylbTaTe onio0omeopenus, T. €. CIUSHUA KEHCKOM U MYKCKOH Tramer, oOpasyercs
TUIUIOWIHAS 3ueoma C HOBOW KOMOWHANMEH HACICACTBEHHBIX IIPU3HAKOB, KOTOpas u
CTaHOBUTCS POJOHAYAIBHUIIEH HOBOT'O OpraHU3Ma.

Opranusmsbl, cOCOOHBIX K 0ECIOJIOMY U IIOJIOBOMY Pa3MHOKEHUIO, B OJIArONPHUATHBIX YCIOBUIX
pasMHOXKAIOTCA OecroyibiM  CrocoOoM, a MpU HACTYIUIEHMM HEOJAronpusTHBIX —YCIIOBHM
HEepeXoAdT K IOJIOBOMY pa3sMHOXkeHHt0. IlonoBoe pasMHOXKEHHE 110 CPABHEHUIO C OECIOJIBIM
o0ecrieunBaeT  MOSBJICHHWE  HACJIEJACTBEHHO  Ooyiee  pa3HOOOpAa3HOro  MOTOMCTBA,  a
CJIEIOBATENIbHO, U BEPOSTHOCTh BHDKUBAHMS XOTS Obl YaCTU MOTOMKOB.
dopmamMu MOJIOBOTO MpoIecca ABISIOTCA KOHbIOTAlMs U rameToramus (puc. 7).
Konbloranuss — cBoeoOpa3Has (¢opma [OJIOBOro Iporecca, MpH  KOTOpPOH
OIJIOJJOTBOPEHHE TMPOMCXOAUT IyTEM B3aUMHOIO OOMEHAa MMIPUPYIOUIMMU  SIApaMH,
NEPEeMEIIAIONIMMUCS U3 OJHOW KIETKM B JAPYTyl0 IO LUTOINIa3MAaTUYECKOMY MOCTHUKY,
oOpazyemoMy J1Bymst ocoOsiMu. [Ipy KoHBIOraumu OOBIYHO HE NPOUCXOAMUT YBEIUYEHUS
KOJIMYECTBa 0c00€l, HO MPOUCXOAUT OOMEH I'€HETUYECKUM MaTepuaioM MEX]y KJIETKaMH, YTO
o0ecrieuynBaeT IEPEeKOMOMHALMIO HACJIEACTBEHHBIX CBOWCTB. KoHBIOranus TUIOUYHA IS
PECHHHBIX npocTelmux (Harmpumep, HHPY30pHil), HEKOTOPBIX BOJOPOCIIEl (CITUPOTUpPHI).
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1 — n3oramus; 2 — retTeporamus;
3 —oBoramusi; 4 — KOHBLHraums.

Puc. 7. [lonoBoe pa3MHOKEHUE OPTraHU3MOB

TI'amerorammuss — Qopma moJI0OBOrO mporiecca, MNP KOTOPOM JIB€ TaMEeThl CIUBAIOTCS H
00pa3ytoT sucomy. Ilpu 3TOM sipa rameT 00paszyroT OJTHO SIPO 3UTOTHI.

Paznuuarot creyromme OCHOBHBIC (DOPMBI TaMETOTaMUU: N30TaMUsI, aHU30TaMUsI U OOTaMUSL.

[Ipu uzocamuu oOpa3yroTcsi MOABMKHBIE, BHEIIHE OJMHAKOBBIE TaMeThl, OJHAKO
(U3HOIOTHYECKA OHH PA3IMYAIOTCS HA «MYKCKYIO» H <OKCHCKYo». M3oramusi BCTpedaercs y
MHOTHUX BOJIOPOCTEH.

[pu anuzoeamuu (2cemepocamuu) GOpMUPYIOTCS TOIBMKHBIE, PA3TMYAIOIINECS TaMETHI.
Taxkoil TUI TOTIOBOTOMpPOIIECcCa XapaKTEePEeH JIsi MHOTHX BOJIOPOCIIEH.

B ciywae oocamuu rameTsl CUIIBHO OTJIMYaroTCsl Apyr OoT Apyra. JKeHckas ramera —
KpyMHas HEMOABWXHAS AliyeKiemKa, Coaepkaiias OOJbIIoN 3amac MUTATENbHBIX BEIIECTB.
My:KcKHe TaMeTbl — cnepmamo3oudbl —- MEJKUE, Yallle BCEro MOABM)KHBIE KIJIETKH, KOTOpbIE
NepeMenaloTcs € MOMOIIbI0 OJHOTO WM HECKOJBKUX MKI'YTUKOB. Y CEMEHHBIX pacTeHUM
MYXCKH€ TaMEeTbl — CHepMuu — HE HUMEIOT XI'YTUKOB W JOCTABJISIIOTCA K SMUIIEKICTKE C



MOMOIIBIO TBUIBLIEBOM TpyOkHu. Ooramus XapakTepHa Ui >KMBOTHBIX, BBICIIMX PAacTeHUH U
MHOTHX TpHOOB.
3agaHus 17151 NPAKTHYEeCKOoi padoThI

1. CpaBaute monoBoe U 0ecronoe pa3MHOKEHHE OPTaHU3MOB, 3aIIOJTHUB TAOJIHUITY
Kpurepuii cpaBHeHus becnogoe IHos10BOE pazmHoOKeHHE
pa3MHoO:KeHre (MUTO3) | (Meii03)

1 | KomnuectBo
POJIUTEIIBCKIX 0CO0ei
2 | Tun xireTox

3 | PexoMmOuHams
FEHETHYECKOIO
MaTepuasa B mpoiecce
pPa3MHOXKEHUS

4 | 3nauenue miIs
OpTaHW3MOB

Hean padoThi:

N3yunts IIOBE/ICHNE XpOMOCOM B pa3ianyuHbIe dasbl MHUTO3a.
O60py,[[0BaHI/Ie DOTOCHUMKH NOCTOSIHHBIX IPENapaToB KOHYMKA KOPHS JIyKa.
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Xo0 pabomui:
1. . HaxonsT Ha CHUMKaxX cTaauto uHTepdaspl, paznuunbie ha3sl MuTo3a. KpymHo pucyror

KOHTYPBI KJIETOK.
3. 3apuCcOBBIBAIOT KJIETKY B HHTep(aze: SAapo B KIETKE OKPYIIIOe, C YSTKUMH I'paHHUIIaMHU.
MoryT ObITb BUJIHBI 1-2 SApBIIIKA.

4. 3apuCOBBIBAIOT KJIETKY B Hauase ¥ KoHIe pogasbl: B Havane s11po 3aMeTHO yBEJINYMBAETCH,
B HEM MCUE3aI0T SJIPBIIIKY; B KapUOILJIa3Me BUJIEH KIIyOOK U3 TOHKUX HUTEH (XpOMOCOM); B
KOHIIEe Ipodassl saepHast 000JI0UKa pa3pyLIaeTCs, XPOMOCOMBI BBIXOAST B IIUTOIIA3MY.

5. 3apuCOBBIBAIOT KJIETKY B MeTadaze: XpoOMOCOMBI CHIIBHO yTOJIIAIOTCS, YKOPAYUBAETCS, U B
BUJIE U30THYTHIX CTPYKTYP JIeXkKaT B 9KBATOPHAJIBHOM IJIOCKOCTH, 00pa3ylo MaTepHHCKYIO
3BE3MY.

6. 3apUCOBBIBAIOT KJIETKY B aHadaze: B KJIETKE BUAHBI 2 3B€3/bl, T.K. CECTPUHCKHAE XPOMATH/IbI
MEePEeMEIIAOTCS K MoIfocaM. XpOMOCOMBI UMEIOT BUJI IIMUJIBKHU: IIEHTPOMEPHI HAIIPaBJIEHbI K
MIOJIFOCaM, a IUIEYH PacCXOAATCA MO YIIIOM JAPYT K IPYTYy.

7: 3apuCOBBIBAIOT KJIETKY B Tesiodase: y MPOTUBOIIOJIOKHBIX MOJIFOCOB BUHBI PHIXJIbIE
KITyOKH.HU3 YaCTUYHO JIECIUPATM30BaHHBIX XPOMOCOM. B 1IeHTpe KJIeTKH HaUlHAET
(dopMUpOBATHCS NEPETOPOIKA: UJIET LIMTOKUHES.



IIpakTuueckoe 3ansaTue Ne 6.Pemienne 3a1a4 Ha onpeieieHue BEPOSITHOCTH
BO3HUKHOBEHHS HACJIEICTBEHHBIX IPU3HAKOB IIPH CLHENJICHHOM HAC/IEA0BAHUH,
COCTaBJICHHE NeHOTUIIMYECKHUX CXeM CKpelMBaHus
NuauBuayaabHOe pa3BUTHE OPraHU3MOB

[TocTamMOpHOHaNBHOE Pa3BUTHE OPraHU3MOB
Opranunsm. Pa3MHokeHHe 1 HHIMBHAYAIbHOE Pa3BUTHE OPraHU3MOB

Heab padorei: M3yunTh 0COOEHHOCTH XPOMOIUTACTOB B MSIKOTH 3PETIBbIX TIOI0B U
JIEUKOILJIACTOB.
OobopynoBanue:

AJIEKTPOHHBIE CHUMKHU TUTOJIOB PSIOWHBI, ITUTIOBHUKA, JTAH/IBIIIA, OOSPHIITHUKA, JOTOCHUMKHU
JIACTHEB TPAJICCKAHIINAH.

Xo0 pabomeur:
1. U3yuatoT pOTOCHUMOK MUKpOIIperapara u3 II0/0B IUI0I0B PSOMHBI, ITUITIOBHHKA,

XpOMOHJIaCT])I B KJI€TKaX MAKOTH 3p€JIbIX IJIOA0OB:
A - munoBHUK; b - manapim; B - psiouna; I' - 00sipbIIIHUK.
1 - xpomomniacTsl, 2 - siAPO, 3 - 000J10YKA KIETKH.
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XJ10poIIacThl M JICHKOMIACTBI B KJIETKAX 3MUAePMbI JIMCTA TPAJIeCKAHIMHI
BHPIHHCKOM:

1 - saapo, 2 - neiikonJIacThbl, 3 - XJI0PONIACTHI, 4 - 3aMbIKaIOLHe KIEeTKH YCThHLL, 5 -
HHUTOIUIA3MAaTHYeCKHe TSKH.

2. HaxonsT MecTo, T/Ie KJIETKH JIe)KaT HAaMMEHee CKY4YEeHHO, U IEPEBOISIT MUKPOCKOIT Ha
Oonpmee yBennueHne. OTMEUaroT mBeT U OpMy XpOMOILIACTOB B KIIETKaX M 3apUCOBBIBAIOT.

3. 3y4aroT pOTOCHUMKH MHUKPOIPENapaToB JCHKOILIACTOB..

4. Haxopar 61eTHO-THIIOBEIE KIIETKH, OKPAIICHHbIE aHTOIMAaHOM. PaccMaTpuBaroT O/Hy KIIETKY,
HAXOMAT NEHKOIIACThI BOKPYT SiApa. 3apHCOBBIBAIOT, I€TAI0T 0003HAUYCHUS.

3.3akperieHne 3HaHUA U HOPMUPOBAHUE YMCHHIA U HABBIKOB 110 M3yYEHUIO OCHOBHBIX JTAIlOB
Pa3MHOXKCHHUSI OPTaHU3MOB.

Xonx paboTsl



Puc. 1. Cmaouu mumosa: 1

PN — npodpasa; 2 —

{ r/’ @\ \ \‘ memaegasza,; 3 — anaghasa;

l\ L } j 4 — menogpaza
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Puc. 2. Meiios: A — npoghaza I; b — memadhasa I; B— anagpaza I, I'— menoghasa I; /[ —
npogasza II; E— memadpaza II; J)K — anaghasza ll; 3 — menogpasza 1l

Coaepixanue padoThl U NMOCJI€A0BATEIbHOCTD BbITIOJIHEHHUS:
3aganue 1. JlaliTe noHsaTHe:
- rameTa
- OIUIOAOTBOPEHUE
- 3UroTa
- OHTOI'€HE3
3aganue 2. B paboueil TeTpaau oxapakTepru30BaTh TUIIBI Pa3MHOXKEHHUSI OPraHU3MOB, 3aI10JIHUB
Ta0IHITY
Tadauna 1
OcHOBHBIE THIIBI PA3MHOKEHH
Tunbl pasMHOKeHUs!

oecmosioe

N0JIOBOE
Yucno poauTenbCKux ocodei
Oco0eHHOCTH KJIETOK, U3 KOTOPBIX Pa3BUBAETCS HOBBIM OpraHu3M
CreneHpb CX0/ICTBAa HOBBIX OPTaHU3MOB C POJIUTEIECKUMHE (WIIA POJUTEIIECKIAM )
[TpuMmepbl OpraHu3MOB, KOTOPHIM CBOMCTBEH JTAHHBIN TUI Pa3MHOKEHHS
3apanme 3. MI3y4nTh OCHOBHBIE CTAIMM MHUTO34, 3aPUCOBATH PUCYHOK |, 1aTh KPaTKYyIO
XapaKTePUCTUKY KaXJIOW CTaJIuu.
3ananmue 4. 3apucyiite u oxapaktepusyurte (asbr meitosza (yueOHuk ctp. 60).
3aganme 5. V3yunTh cTagunu sSMOPHOHAIBHOTO PA3BUTHS OPIaHU3MOB: JIpOOICHHE,
racTpyJsInIO0, OPraHOTeHe3. 3apUCyiTe PUCYHOK Ha CTp 68 ydueOHMKa U 1aTe KPATKYI0
XapaKTePUCTUKY KaXJIOW CTaJIuH.
OcHOBHbIE 3aKOHOMEPHOCTH SIBJICHH HACJIeICTBEHHOCTH
1.Pemiennie reHeTHUECKUX 33]a4 MO TeMe «MOHOTHOPUIHOE U AUTHOPHIHOE CKPEIIUBAHHE)
2.Penrenue reHeTHYECKHX 3a/1a4 110 TeMe «B3anMoieiicTBre TeHOBY
3.Pemenune renernyeckux 3aaa4 1no reMe « CLEIIeHHOE C M0JIOM HACJIeZOBAaHUE)
4. KoMMyHUKaTHBHBIE OO Ha TeMY « DTHYHO JIM CO3/IaHUE JOMAIITHUX KUBOTHBIX C HU3KOM
AKHU3HECTIOCOOHOCTBIO?»

MoHoru0puaHoe ckpeniuBaHue

1.Teoperuyeckunii MaTepua

MoHoru0puaHoe CKpemuBaHue — 3T0 CKPEUIMBAaHNE, TP KOTOPOM POAUTENIH OTIIMYAIOTCS
Jpyr OT Jpyra 10 OJJHOM Mape aJbTEepPHATUBHBIX IPU3HAKOB.

OcHOBHbBIE IOHATHS I'€HETHKH



HaciaeacTrBeHHOCTD

- CIocoOHOCTh OPraHU3MOB COXPAHSTH B PSAAY NOKOJEHUI CyMMy
00IIMX XapaKTepHBIX JJIS BUA IPU3HAKOB

HN3MeHYHnBOCTDH - CiocoOHOCTh OPraHW3MOB B Psily TIOKOJICHHM MPHOOPETaTh HOBBIC U
TEPSTh CTapble MPU3HAKU

I'mOpuauszaums - CkpemuBaHue AByX OpPraHU3MOB

I'uépuanoe [ToTOMCTBO OT CKpelMBaHusI IBYX 0COOEH C pa3IMuHbIMU ITPU3HAKAMHU

noromctTBo (F1) -

I'nGpun -

OtaenpHas 0c00b THOPUAHOIO HOTOMCTBA

Yucrasa JUHUA -

I'pynna opraHn3MoOB OJTHOTO BHJA, HE JAOIIAs B PSAY NOKOJIEHUM
paCILEIUICHHS], TO €CTh HE ITPOSABIIAIOTCS HOBBIE IPU3HAKU

I'en - VYyacrok JIHK, Hecymmii nHGOpMAIIHIO O CTPOCHHH OJTHOTO OerKa.
Yacrto oaun 0esnok onpeenser Kakon-m100 npu3Hak.

I'enorum - COBOKYMHOCTh T€HOB IAaHHOTO OpTaHu3Ma

®eHOTHI - COBOKYMHOCTh BCEX BHEITHUX U BHYTPEHHUX MIPU3HAKOB OPraHU3Ma

Annens(asuienbibiii - DopMma cyiectBoBaHus reHa. Kakaplii reéH MOXKET CyleCTBOBATh B

TeH) - OJTHOM MJTM HECKOJILKUX aJICNIbHBIX (hopMax

I'omo3urora - Oco0b, Hecyl1asi OJMHAKOBBIE AJIJIEIbHBIE IE€HBI

I'eTepo3urora - Oco0b, HECcyIIIast pa3HbIC AJIIETBHBIC TEHBI

JloMUHAHTHBIH

aJulesIb* - AJuiens, OAABJIAIOMNN IPOSBICHUE IPYTOro ajuieis

PeneccuBHBIH aj11eJ1b

Annens, ToaaBIIIEMbIN IOMUHAHTHOM ajjielieM

MoHoruopuaHoe - CxkpenyBaHue, Mpyu KOTOPOM POJIUTENH OTINYAIOTCSA APYT OT Apyra Mo
CKpeluBaHue OJHOM mape anbTEPHATUBHBIX PU3HAKOB

JurndpuaHoe CkpeniBaHue, Mpu KOTOPOM POAUTETbCKUE (POPMBI OTIIMYAIOTCS APYT
CKpelnuBaHue OT Jipyra 1o JByM IapaM aJIbTepHATUBHBIX MTPU3HAKOB

*I[OMI/IHaHTHIJﬁ aJuieNb - 0003HAYaCeTCs IPOMUCHBIMU GYKBaMI/I JJAaTUHCKOTI'O aﬂ(l)aBI/ITa;

PenieccuBHBIN amenpb - 0003Ha4YaETCS CTPOYHBIMU OYKBaMHM JIATUHCKOTO alihaBuTa.
Tunbsl B3auMoJelCTBHS A/UICJIbHBIX TEHOB

[Ipy MOHOrMOPHIHOM CKpEIIMBAaHUM POAMTEILCKAE OPraHU3MbI OTIMYAIOTCS MO OJHOU
nape ajbTEpPHATUBHBIX IMPU3HAKOB, OMNpEIENsAeMbIX Mapol aJUIeNbHBIX TE€HOB (ajuieneii)
MakcuManbHOW KOJIMYECTBO Pa3HBIX ajulesiel OJHOro I'€éHa B T€HOTHIIE OJHOTO JUILUIOMIHOIO
OpraHu3Ma paBHSETCs JIByM, U TOTJa 3TOT OPraHU3M Ha3bIBAIOT 2emepo3ucomourio JTaHHOMY
reHy (o0o3HauaeTcsi Aa), MUHUMAJIbHOE — OJTHOMY, M TOTJ]a OPraHU3M Ha3bIBAIOT 20MO3U20MOU
[0 JaHHOMY T'eHy (JJOMHMHAHTHasi TOMO3UroTa — AA, pereccuBHas TOMO3UIroTa — aa). Mexnay
aJUIEJISIMU CYIIECTBYIOT THIIBI B3aUMOJEHCTBHUS:



1) TlosHOe MOMWHHPOBAHME — OJIUH aJUICNb (JIOMHUHAHTHBIN) B TETEPO3UTOTHOM COCTOSHUH
MOJABISIET ACHCTBUE Ipyroro (pereccuBHOro0). COOTBETCTBEHHO, B (eHOTHIE OyneT
MPOSIBIISATHCSL TIPU3HAK, OMpPEAENSeMblii TOMHHAHTHBIM TreHoM. Hampumep, TeH kKenToit
OKpacK# CeMsiH y Topoxa (0003HauuM ero B) TOMUHUPYET HaJl TEHOM 3€JICHOH OKPacKu
cemsaH (D). DTM TeHBl B3aUMOJCHCTBYIOT O THITy MOJHOTO JOMHHHUPOBAHUS, U Y
TeTepO3UTOT NPOSIBISIETCS TOJIBKO JOMUHAHTHBIA MPU3HAK:

I'enoTun ocobu BB Bb bb

denorur ocodbun Kentele cemeHa Kentele cemena 3eneHble ceMeHa

2) HemoJyiHOe NOMUHHPOBAHHE— THUI B3aUMOJCHCTBUS aJUICJBHBIX T'€HOB, MPU KOTOPOM
TeTepO3UTOTHI UMEIOT TIPOMEKYTOUHOE MPOSIBIICHUE MpU3HaKa. Hanmpumep, reH KpacHO
okpacku 1BeTka (C) m reH Oenoi OKkpacku IBeTKa (C) B3aUMOJCHCTBYIOT IO THITY
HENOJHOTO JOMHUHHUPOBAHMSI, U Y TETEPO3UTOT MOSBIISCTCS IPOMEKYTOUHBIA MPU3HAK:

I'enoTumn ocobou CcC Cc cc

DenoTumr ocodu KpacHplii iBeTok Po30BLIl 1IBETOK beplit iBeTOK

ITepBrlii 3axkoH Menaessi (3aKOH eIMHO00pPa3Hus THOPHIOB NEPBOr0 MOKOJICHUS)

Ilomomcmeo nepsoco noxonenuss (F1) om ocobeil, pazmuarowuxcsi no 0OHOMY
YCMOUYUBOMY NPUSHAKY, U G35AMbIX U3 YUCMBIX JUHUL (M.e. 20MO3UCOMHBIX NO OAHHOMY
NPUSHAKY), uMeem 00UHAKOBbLL 2eHOMUN U PeHOmuUn o OAHHOMY NPUHAKY.

Hanmpumep: ren O0enoil OKpacKd OBEll JOMHUHUpPYET HaJ 4YepHbIM. llpu CKpemmBaHuA
YHUCTOMOPOIHBIX YEPHBIX U OEJIBIX OBEIl Bce THOPUIHOE MOTOMCTBO OyneT OenbiM (puc. 8).

P4
(ponutenu)

FameTs!

(TIOTOMKH TIEPBOTO TOKONIEHN)

Puc. 8. Pacnpenenenue npu3HakoB okpacku o 1 3akony Menens.

Bropoii 3akon Mengeasi (3aKOH pacilenyieHHsi INPHU3HAKOB Yy BTOPOI0 MOKOJICHHS
rudpuaos)

Ilpu cxpewusanuu 2ubpUO08 NEPEO2O NOKONEeHUs MeHcoy coOOU 8 nomomcmee 8
onpeoeneHHblX ~ COOMHOUEHUAX — NOABNAIOMCA  0COOU  KAK ¢ (DeHOMmunamu  UCXOOHbIX
POOUMENbCKUX opM, MAK U ¢ heHomunamu 2ubpuUd08 nepeoco NOKOJIeHUSL.

Ecnu reHsl B3aMMOAEHCTBYIOT 110 THITYy IOJHOTO JOMHUHHUPOBAHHUS, TO IIPU CKPELIMBAHUU
rUOpUAOB TMEPBOrO TIOKOJIEHHS MeXAy co0oOll BO BTOpPOM TIOKOJEHHM HaOironaercs
pacmerieane: 75% ocobeil ¢ TmposiBICHHEM JIOMHUHAHTHOTO Mpu3Haka, U 25% ocobeil ¢
nposiBieHueM peneccuBHoro mnpusHaka (3:1). IIpu HemosmHom nomuHupoBaHuM 25% ocoOeit
OyAyT UMeTh IOMMUHAHTHBIHN Mpu3HaK, 50% - MpOMEXyTOUHBIH, 25% - peLeCCUBHBII.



Hanpumep: [lpu ckpemmuBaHuUM pacTeHUH C KPACHBIMH W OEIBIMU IIBETKAMHM BCE THOPHIBI
IIEPBOr0 MOKOJICHUsSI UMEIOT PO30BBIE I[BETKH (HENOJIHOE AOMHHHpOBaHue). [lpu ckpemuBanun
ITHX THOPHUIOB MEXTy cOO0M HAOII0JaeTCsl CeAyIolIee pacieIieHUe MPU3HAKOB y IIOTOMKOB:

P

TameTs!

F,

AA Aa Aa aa
KpPacH. pO30B. PO30B. oei.

2.AJ'[l"OpI/ITM PCIICHUA TCHETHYCCKHUX 3aaY

Paszbepem anroputm peiieHus 3aga4 Ha IpUMepe:

Y momamoe 2en, onpedenarowuii HopmanbHblll pocm, OOMUHUPYEM HAO 2eHOM KAPAUKOBOCMU.
Kakozo pocma 6yoym nomomxu FI om ckpewusanus 2omo3uzomuuix HOpMAIbHbIX PACMEHUL C
KapauKogulmu?

1)

2)

3)

4)

5)

IIo BO3MOXHOCTH OlpefensieM JOMUHAHTHBIM U PELIECCUBHBIN I'eHbl. B 1aHHOM ciydae
OHM YKa3aHbl: I'€H HOPMaJbHOIO pPOCTa — JOMHMHAHTHBIA, I'€H KapJIMKOBOCTH —
penieccuBHBIN.JJOMUHAHTHBI TeH o00O3HayaeM MPOIMUCHOM JIAaTUHCKOW  OYKBOH,
PELEeCCUBHBIN — CTPOYHOM:

A — TeH HOpMaJIbHOI'O POCTa,

a — I'CH KapJIMKOBOCTH.

3anuceiBaeM yCIIOBUS 3aJa4M, UCTIONb3Ysl TEHETUYECKYIO CUMBOJIMKY, B JJAHHOM CIIy4ae
U3BECTEH (DEHOTHII:
P:  nopm. pocm x xapauk. pocm.

BHecTn B yci0BHE W3BECTHBIC T'€HBI: TaM, TJIe TPOSBISETCS JTOMHHAHTHBIN MPU3HAK —
onuH TeH (A ), a rae pereccuBHBIN — 00a (aa).

Ham wu3BecTHO, 9TO 00a pacTeHHss — TOMO3HToThL. ClieOBaTENbHO, TEHOTHITBI JTHX
pactenuii — A4 ¥ aa.

P: AA  x aa

HOpM. pOCm  Kapauk. pocm.

3Has TeHOTUIIBI pOJUTENeH, BBIACHUTh, KaKhe raMeThl OHM AaloT. B ramnonnHoii ramere
HAaxOJIUTCA 110 OTHOMY I'€HY U3 Ka)KJI0M Iapbl ajlIelIen.
P: AA  x aa

HOpM. pocn Kapjuk. pocni.

ro A0 OO

OrmpezernsieM BO3MOKHOE IOTOMCTBO 10 CIUSTHUIO TaMeT
P: AA  x aa

HOpM. pocm  KapJaukK. pocm.




Fi: Aa Aa Aa Aa

HOpM. pocm

3. 3apanus 1J1s1 IPAKTHYECKOi padoThI

1.

10.

VY KpyHmHOIro poratroro ckora reH 0e3porocTd JOMHHUpPYET HaJ IeHoM porartocTu. Kakoe
noroMctBOo F1 cinepyer oxuaarb OT CKpelIMBaHMsI pOraroro Oblka C Ie€TEpO3UTOTHBIMH
6e3porumu KopoBamu?

[Tpu ckpelmuBaHUM ABYX PACTEHUN HOYHOM KpacaBHIlbl NPUMEPHO IOJIOBHHAa T'MOpPUAOB
uMmena Oenble IBETKH, a IOJIOBMHA — po3oBble. Onpenenure TeHOTHNBI U (EHOTHUIIbI
poauTeseld M TUIl CKPEIIMBAHUA, €CJIM M3BECTHO, YTO OKpacKa LBeTKa (KpacHasi, po3oBas,
Oenas) onpezaensercs IBYMs ajuUIeIsIMHU, KOTOPbIE B3aUMOJEHCTBYIOT IO THILy HEMOJHOTO
JOMUHHUPOBAHMSI.

VY JIbBUHOTO 3€Ba PaCTEHUs C LIMPOKUMHU JIMCThIMU IIPU CKPEILMBAHUK MEXAy coOOH Bcerna
JIAI0T MIOTOMCTBO C HIMPOKUMHU JIMCThSIMU, IIPU CKPEIIMBAHUM y3KOJIMCTHBIX pacTEHUI — BCe
HOTOMCTBO MMEET y3KHue JIUCThs. [Ipu ckpelBaHuy MUPOKOIUCTHON 0COOU € Y3KOJIMCTHON
BCE IIOTOMKM — pacTeHUs C JMCThSIMM HPOMEXYTOYHOM mmupuHbl. KakoB THI
B3aUMOJIEHiCTBUA JaHHbIX TeHoB? Kakum OylneT MNOTOMCTBO HpU CKPELIUMBAaHUU JBYX
pacTeHU, UMEIOIIUX JIUCThS IPOMEXYTOUHOMN ILIUPUHBI?

Cepast camMKa MBIIIN CKPEIIMBAECTCA ¢ KOPUYHEBBIM CaMIOM. B pesynbrare CKpelinBaHus
ObLIO TOJlydeHO 7 cepblx Mblmar. Jlpyras cepas caMka MbIIIM TaKKe CKpEIIMBaeTcs ¢
KOpU4HEBbIM caMuoM. Ho B uX moroMcTBe HaOIIOAATIOCh pacuienyieHue: 2 cepblx U 3
KOpPUUYHEBBIX 0cO0U. OIpeneanTe reHOTUIIbl BCEX YYaCTHUKOB CKPELIUBaHUIA.

Pactenne daconu, romMo3urotHoe mno 4EPHOW OKpacKe, CKPELUIEHO C Oel0CEeMEHHBIM.
Omnpeznenute NIOTOMCTBO BTOPOTO MTOKOJICHUS, €CITU YEPHBINA [IBET JOMUHUPYET HaJl OEIIBIM.
[Tpu ckpemBaHUK CEPhIX U YEPHBIX KPOJIUKOB OBLIH MOJIy4eHbl THOPUIBI C CEPOM OKPACKOM
miepctd. Onpenennre, Kakoe MOTOMCTBO MOJIYYHUTCS IPU CKpELIMBAaHUM THOPUIHON cepoii
CaMKH ¥ THOPHIHOTO CEpOTO caMIia.

IIpyn ckpemmBaHUM KOPUYHEBOM HOPKM C CEpPOM BCE IOTOMCTBO IEPBOTO IOKOJIEHHS
kopuuHeBoe. B F2 momyyeno 47 xopuuHeBbIX M 15 cepsix. Kakoil npusHak JoMUHUpPYET?
Ckonbko OyaeT roMo3urot cpeau 47 KOpUuHEBBIX U 15 cepbix?

VY Kyp HOpMaJIbHOE ONEpPEeHHE JTOMUHHUPYET HaJ MIEIKOBUCTHIM. OT JByX HOPMaJbHBIX IO
deHoTuy reTepo3uroT NoiaydeHo 98 mpuiaAT. CKOIBKO U3 HUX OXKHAAETCS HOPMAJIbHBIX,
CKOJIBKO HIEJIKOBUCTBIX?

Ha 3Bepodepme ObuIO MOMydyeHO NOTOMCTBO HOpok: 148 Oenbix, 154 uepubix u 304
KOXMHYPOBBIX (CBeTJiasi C YEepHbIM KpECcTOM Ha cIhuHe). ['eH uepHOM OKpacku —
JOMUHAHTHBIA. Omnpenenure (EHOTHUIIBI M TEHOTHUIBI POJIUTENEH W THUIl B3aUMOJCHCTBUSA
OTBEUAIOIIUX 32 OKPACKy I'€HOB.

ITpu ckpelMBaHUM YEPHBIX OBELl BCE MOTOMCTBO YEPHOE, a MPHU CKPEIIMBAHUU CEPBIX B
notomctBe  3/4 oBem c cepoil mepcthio U 1/4 ¢ yepHol. KakoBbl T€HOTHIIBI BCEX
nepeuncineHusix Gopm (P u F1)?

JAurudopuaHoe ckpeniuBaHue

1.TeopeTnyeckuii maTepuaJ

JiuruOpuiHoe CKpelMBaHMe — 3TO CKPELMBAHUE OPraHU3MOB, PA3INYAOLIUXCS M0 ABYM

napaM  aJbTCPHATHUBHBIX TNPH3HAKOB. [MOpWIBI, TeTEpO3UTOTHBIE 10 JBYM T'€HaM,
HAa3bIBAIOT OUcenepo3ucomubimu. Pe3ynbTaThl TUTHOPUIHOTO CKPELIMBAHMS 3aBHCST OT TOTO,
pacnosararoTcsi TeHbl, ONPEACISIONIIE PACCMOTPEHHbBIE NMPU3HAKU, B OJHOH XpOMOCOME WU B
pa3HBIX.



Tpertnii 3akon MeHnaensi(3aK0H He3aBUCMMOr0 KOMOMHHUPOBAHUS NPU3HAKOB poAMTEJIel Yy
TMOTOMKOB)

Kascoas napa annenvhvix 2eHog (u aribmepHAmusHbIX NPUHAKOE, KOHMPOIUPYEMbIX UML)
Hacnedyemcs He3asucumo opyz om opyea.

TDGTI/II\/’I 3aKOH MGHJIGJ'IH CIIpaBCJIMB TOJIBKO B TOM CJIydac, €CJIM MCCICAYEMBIC I'CHbI HAXOAATCA
B PA3HLIX IIapax XpOMOCOM MU HACJIACAYIOTCA HE3aBHMCHUMO JPYT OT ApYyTra.

Paccmotpum ombiT I'. Menaens, Omaronapst KotopoMmy ObLT C(hOpPMYJIHPOBAH 3aKOH
HE3aBHCUMOI'O HacienoBaHus npusHakoB (puc. 9). CemeHa ropoxa OBIBAIOT KEITHIMU
(IOMUHaHTHBIH mTpuU3HAK - A) U 3eleHbIMU (PEUECCHUBHBIA MpPHU3HAK - a). [IAJKUMU
(TOMUHAHTHBIA MpU3HAK - B) W MOPIIMHHUCTHIMEH (PELECCUBHBIN mpu3Hak - D). [eHsl,
OTBeYaroIue 3a GopMy U OKpaCKy CeMsH, PacIoJIOKEHbI B Pa3HbIX Iapax XpOMOCOM.
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AaBb aaB8 aasb |
Xermoe Xentoe 3enenon 3enenoe
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Puc. 9. Onpit I'. Mennenst (AuruOpuaHoe CKpenuBaHue)

[Ipu ckpelMBaHUKM TUTOMO3UTOTHBIX pacTeHHW, BCE MOTOMCTBO mepBoro mokosieHus (F1 )
OyzZeT oJMHAKOBBIM (IIepBBI 3aKOH MeHens):

P: AABB  x aabb
Jicenmole cemend 3e/ieHble ceMena

2naoKue cemena MoOpuwUHUCnble cemeHa

. 186 X OO

Fi1: AaBb4aBb7AaBk; AaBb
Tnaokue cemena
Kenmwie cemena

[Tpu ckpemuBanuu THOPHUIOB MEPBOrO MOKOJICHUS MEXKIY COOON KaxKIash poAUTENbCKas 0co0b
ABIseTCA Aurerepo3uroroi. T.K. mpu oOpa3oBaHMU rameT B MeHo3e KaKaas mapa XpoMOCOM,
HECYIIIUX UHTEPECYIOIUE HAC MPU3HAKH, OyIeT pacXOAUThCA HE3aBUCHUMO OT JAPYroi mapsl, TO B



raMeTax MOTYT OKa3aThbCsl Clienyroniie KoMmOmHaimu xpomocoMm: AB, Ab, aB, ab (B ramere
JIOJDKHO OBITH 1O OJHOW XPOMOCOME OT Ka)KJIOW Mapbl M, COOTBETCTBEHHO, [0 OJHOMY T€HY H3
napsl amieneit). J{ns ymoOcTBa 3amucu rameT W MOTOMCTBA MpPU JUTHOPUIHOM CKpEIIMBAHUU
VCTIONB3YIOT pewemky [lennema.

Pemerka Ilennera - 5T0 Tabnuua, mpeAcTaBisomas coOoil rpaduyueckyro 3amuch Ais
OIpe/IeNICHUs] COYETAeMOCTH ajljiesiel U3 POJAUTENbCKUX T€HOTUIIOB. B0k OJIHOM CTOpOHBI
KBaJpaTa paclOJOXKEHbl HKEHCKUE IaMeThl, BIOJb JApyrodl — Mmyxckue. CoueraHus

MAaTCpHUHCKUX U OTHOBCKUX raMCT U 6YI[YT BO3MOXHBIMHU I'€CHOTHUIIAMHU IIOTOMCTBA.

€ThI MaTepH

AB Ab aB ab
I'ameTs! oA
AB AABB AABDb AaBB AaBb
Ab AABb AADbb AaBb Aabb
aB AaBB AaBb aaBB aaBb
ab AaBb Aabb aaBb aabb

B cooTBeTcTBHY C TEHOTHITAMH 3aMMUCHIBACTCS U (DEHOTHI MOTOMCTBA (puc. 9).

Ha puc. 9 BuaHO, 4TO BO BTOPOM TIOKOJICHUM THOPUIOB TMOSBIAIOTCA (DEHOTHUIIBI, HE
BCTPEUAIOIIUECS y POAUTEIIEH — PACTEHUS C KEJITHIMU MOPIIMHACTBIMA CEMEHAMU M PACTEHUS C
3€JIEHBIMM TJIaJJKUMM CEMEHaMHu (MX TE€HOTHIBI BbIIENEHbl B pemierke [leHHera Bble) —
pe3yJabTaT HE3aBUCUMOI0 KOMOMHUPOBAHUS POJUTEIBCKUX PU3HAKOB.

2. 3aganus

1. XKenras okpacka cemsH Topoxa JTOMHUHHPYET HaJ 3€JICHOM, rmaakas GopMa ceMsH — Haj
MopIIMHUCTOH. Kakoe MOTOMCTBO MOKHO OKHAATh MPU CKPELIMBAHUN PACTEHUS C IIIaJKUMHU
JKEJNTBIMM CEMEHAMHM M PAaCTEHUs C 3€JI€HbIMH MOPILMHUCTBIMU CEMEHaMH, €CIIHU IIEpPBOE
pacTeHue — TUreTepo3urora’?

2. YV denoBeka OTCYTCTBHE MalblX KOPEHHBIX 3y0OB M IIECTHUNAJIOCTh  SBISIOTCS
JJOMUHAHTHBIMHU T10 OTHOLIEHWIO K HOpMe. IlAThmanbiii My»4uHa C OTCYTCTBHEM MAJIBIX
KOPEHHBIX 3y0OB, T€TE€PO3UTOTHBIN MO BTOPOMY NPHU3HAKY, BCTYHaeT B Opak C KEHIIMHOMN
HOPMAJIBHOM IO 3THUM Ipu3HaKaM. KakoBa BEpPOSTHOCTb POKIEHUS 30POBBIX JETEN B 3TOH
cembe?

3. B mIenkoBHYHOM XO3sCTBE MOdydeHA KIaaKa sSHI] TyTOBOIO INENKONpAAA, U3 KOTOPOi
BbIBEJIOCh: 12771 monocaras ryceHmila, IJieTymias *eiaThlii KOKOH, 4293 — moJiocaThix C
OenmbpIMU KOKOHaMH, 4195 — OJHOLBETHBIX C JKEITHIMU KOKOHAMHU, 1385 — OQHOIBETHEIX C
OenmpiMu  KOokOoHamu. Ompenenure (QEHOTHNBI W TEHOTHNBI TYCEHHI] POIUTEIBCKOTO
MOKOJICHUS], OT KOTOPBIX ObLIA MOJTy4YeHa KJIaJKa, U OKPACKy UX KOKOHOB.

4. M3BecTHO, 4TO HOPMAIIHBII POCT y OBCA JOMHUHUPYET HaJl TMIAHTH3MOM, a PAHHECIIEIOCTh
HaJ TO3IHECHIENIOCThI0. Bce MCXOAHBIE pacTeHUsi TOMO3UTOTHBI, T€HBl 000MX MPU3HAKOB
HaxoJATCS B pa3HBIX Mapax xpomocoMm. Kakxumu mpuszHakamu OyayT o0namath THOPHIBI
PaHHECIIEJIOT0 OBCa HOPMAJIBHOTO pOCTa C TMO3AHECHENBIM OBCOM T'HMT'AaHTCKOTO pocrta?
Onpenenure cOOTHOEHUS (DEHOTUIIOB B IIOTOMCTRBE.

5. V tomaToB okpyrinas (opMma IUIOAOB AOMHMHHMDPYET Haj TPYIIEBUIHON, KpacHas OKpacKa
TJI0JIOB — HAJ )KeJITON. PacTeHne ¢ OKpyrJIbIMU KpaCHBIMU IIJIOIAMH CKPEIICHO C PACTEHUEM,
00JaaomuM TPYUIEBUAHBIMU JKENTHIMU IIogamMu. B mortomcTtBe 25% pacteHuil narot




OKpYIJIbIE KpacHbI€ I10/bl, 25% - TpyLIEeBUIHBIE KPACHBIE TUIOABI, 25% - OKpYIJIbIE KEIThIE
w10bl, 25% - TpyLIEBUAHBIE KENThIE IUI0AbI. KaKOBBI T€eHOTHIIBI pOAUTENEH U TOTOMKOB?

6. B ceMbe, Ile pOAMTENN XOPOIIO CIBINIATA M MMEIM BBIOIIMECS BOJIOCHI, OJMH PEOEHOK —
IIYXOW C IVIAJIKUMHU BOJIOCAMH, & BTOPOM — XOpOILO CIBIIIWT U UMEET BBIOIINECS BOJIOCHI.
KakoBbl TEHOTHNBI pPOAMTENEH M [ETEH, €CIM M3BECTHO, 4YTO TEH BBIOIIUXCS BOJOC
JOMHUHHUPYET HaJ IIaJIKUMHU, TIIyX0Ta — IPU3HAK PELIECCUBHBIM, a 00€ mapbl TeHOB HAXOASTCS
B Pa3HBIX Mapax XxpoMocom?

7. YV nbHa amwiens A ompenenseT OKpalleHHbIN IBETOK, @ — HEOKPALICHHbIH, B — roay6oii, 6 —
po30BeIii. Omnpenenure paciiersieHne B F2 mpu ckpeluBaHUM pPAaCcTEHUS C PO30OBBIM H
pacteHust ¢ OelbIM BEHYMKOM, HECYUIIMM aiiens romyboro 1Berka. O0a pacTeHus
TOMO3UTOTHBI TI0O 00OUM MPU3HAKAM.

IIpakTHyeckoe 3ansaTHe Ne 7. Pemienue 3a1a4 Ha onpejesieHHe THIIA MyTALMU PH
nepeaayde HacJeICTBEHHBIX NIPU3HAKOB, COCTABJICHHE TeHOTHIIMYECKHUX CXeM
CKpelBaHus

CuenJieHHoe HacjJeJ0BaHHue

1. Teopernueckuii MmaTepuaJ

Kaxxaplii opranu3M MMeeT OrpoMHOE KOJIMYECTBO MPU3HAKOB, a YUCIO XPOMOCOM HEBEJIHKO.
CrnepnoBarenbHO, KaX/1as XpOMOCOMa HECET HE OJUH I'€H, a LIyl IPYIIy I'€HOB, OTBEYAIOLINX
3a pa3BUTHE pa3HbIX MPU3HAKOB. [‘€HbI, JIOKaJIU30BaHHbIE B OJHOW XpPOMOCOME U
HaCJIEAYIOIIMECS COBMECTHO, 00pa3yioT rpymmy cuemnjeHusi. KoauuecTBo rpynn cremjieHus
COOTBETCTBYET I'AIUIOUIHOMY Ha0OpY XpPOMOCOM.

CuenuieHHOe HacJe0BaHWE — HACJIEJOBAHUE NPU3HAKOB, I'€HbI KOTOPBIX JIOKAJIM30BAHBI B
oZ1HOM xpomocome. Cujia CHEIUIEHUS MEXKy T€HaMU 3aBUCUT OT PAaCCTOSIHUS MEXIy HUMU: YeM
Jabllie TEHbl PACIONAraloTcs Jpyr OT JApyra, TEM BBIIIE YacTOTa KPOCCHUHIOBEpa U
HaoOopoT. [losiHOe cuenieHHe — pPa3HOBUIHOCTh CLEIUIEHHOI'O HACIEIOBaHMA, MPU KOTOPOU
TeHbl aHAJTU3UPYEMBIX MPU3HAKOB PACIONIATAIOTCs TaK OJIM3KO APYT K JAPYTY, UTO KPOCCUHTOBEP
MEXIy HHUMH CTAHOBUTCS HEBO3MOXHBIM. HemosiHoe cuemjieHMe —  pa3HOBUIHOCTH
CLIETUIEHHOT'O HACJIEA0BAaHUs, TP KOTOPOI T'€Hbl AaHAJTM3UPYEMBIX ITPU3HAKOB PACIIOIAralOTCs Ha
HEKOTOPOM PAacCTOSHUU JIPYT OT APYTa, UTO JIeJaeT BOZMOKHBIM KPOCCUHTOBEP MEXTy HUMHU.
He3aBucumoe HacjieqoBaHMe — HAcJEJOBAHUE MPU3HAKOB, T€Hbl KOTOPBIX JIOKAIM30BAaHbI B
pa3HBIX Iapax rOMOJOTUYHBIX XPOMOCOM (OBbLIO pACCMOTPEHO BBIILIE).

HexpoccoBepHble raMeTbl — raMeThl, B IIpoliecce 00pa3oBaHUsI KOTOPBIX KPOCCHHIOBEP HE
IIPOM30LIEI. IiaHEI/IMep, IpU  OTCYTCTBHM  KPOCCHHIOBEpa MEXJIy TI'OMOJOTHYHBIMH

o5 DD

xpomocomMamu @ b o6pasyrorcsa ramersr:

KpoccoBepHble ramersl — TaMeThl, B Tpolecce 00pa3oBaHUS KOTOPBIX IPOU3OIIEI
KpoccuHTOBep. Hampumep, mnpu OTCYTCTBUM KPOCCHHTOBEPA MEXIYy TOMOJIOTHYHBIMU
AB Ab
————
xpomocomamu a b a B oOpazyroTes raMeThl, cozeprKanme PEKOMOMHAHTHBIE

XPOMOCOMBI: (m @

N3yuenneM HacneqoBaHUs MPU3HAKOB, T€HbI KOTOPBIX JIOKAJIM30BaHbl B OJHOM XpOMOCOME,
3anuMaticss T. Mopran. Eciu MeHaens NpoBOJWI CBOU OMBITHI HAa ropoxe, To At Moprana
OCHOBHBIM 00BEKTOM CTalla TUI0J0BAasi MyIIIKa Ipo3odua.

PesynpraTrom wuccnenoBanuit T. Moprana crago co3gaHde€ WM XPOMOCOMHOH TeopuM
HACJICACTBEHHOCTH:



1.  Kaxnaplil TeH UMEET ONpeiesIEeHHOE MECTO (JIOKYC) B XpOMOCOME; B MJACHTHYHBIX JIOKYCaxX
TOMOJIOTUYHBIX XPOMOCOM HaXOJATCS aJIEIIbHBIE T€HBI;

2. TEHBI PacIOJIOKEHBI B XpOMOCOMAX B ONPECICHHON TMHEHHON MOCIe0BaTEeIbHOCTH;

3. TEHbI, JIOKAJU30BaHHBIEC B OJTHOM XpOMOCOME, HACTIEAYIOTCS COBMECTHO, 00pa3ys rpynmny
CIICTUICHHUS; YHCIIO TPYMI CHEIUICHUS PAaBHO TallJIOWTHOMY HAOOpYy XPOMOCOM M IMOCTOSIHHO
JUISL KaXK0r0 BUAa OPraHU3MOB;

4. cleIUIEHHEe T€HOB MOXXET HapyllaThCs B IMPOIECCE KPOCCHUHTOBEpPA, YTO IMPUBOIUT K
00pa30BaHNI0 PeKOMOMHAHTHBIX XPOMOCOM; YaCTOTa KPOCCUHIOBEpA 3aBUCUT OT PACCTOSHUS
MEXTy TeHAaMU: 4eM OOJIBIIIe PACCTOSHUE, TeM OOJIBIIIC BETUYHHA KPOCCHHIOBEPA,;

5. KaxAbli BUJ UMEET XapaKTEPHbIN TOIBKO JJIsl HET0 HAOOp XPOMOCOM — KAPHOTHIL.

IIpumep pelenusi 3a1a4u HA CHENJIEHHOE HACIeI0BaHHe

\%4

KVD NPU3HAK PAHHE20 ONepeHus OOMUHUpYem HA0 NPUHAKOM NO30He20 Onepenus, a psboe

onepernue — Hao uepHuim. CKkpewueaemcsi NO30HO ONEPUBUUAACS UEPHAA KYypuya ¢
oueemepo3ucomubim nemyxom. Kaxoe nomomcmeo nonyuumes npu cKpewjuganuu, eciu 2embl,
omeeuarowue 3a CpoOKU OnepeHus U OKpPAcCKy, Haxooamcs 68 00Hou xpomocome? KakoBa
BEPOSTHOCTb MOSIBIICHUS PSOBIX PaHO OMEPHUBIIUXCS IBITUIST?

1)

2)

P:

I:

3anuchIBaéM U3BECTHBIE JaHHbIE, UCIIONIb3YsI FTEHETUUECKYIO0 CUMBOJIUKY:
A — TeH paHHEro ONEpPEeHus

a — I'CH IMO3AHCTO OIICPCHUA

B —ren sI00TO OTIEPEHHUS
a b AB P p
-— -—
b—ren -r =+ YEPHOT'O OMEPEHUS
a b a b
CocraBisieM CXeMy CKpEeIIMBaHUSI:
P: 9 x3d
ITo3nHee Pannee
YepHOe psiboe
OTIepeHue OTIepeHue
a b A
L --—
— +~— 3) 3anuceIBaeM ramMeThl, oOpasyroruecs 6e3
a b 2 b gpoccunrosepa:
ex 3

/ / \
DD DD

4) OHpCI[CJ'IHCM TCHOTHUIILI TIOTOMCTBA, KOTOPBIC MMOJIy4YaTCA IPHU CIIUAHUN T'aMECT:

F1:

a b a b ab ab

F. #B ab AB ab



paHHee NO3JHEE paHHEe II03/IHEe
psboedepHoe pssboe  uepHOE
OIlEpEHHE OINEPEHUE ONEPEHHE OICPCHUE

6) OmnpenensieM BepOSITHOCTh MOSBICHUS Hy)KHOTO (peHoTHIAa. Beero B motromcrBe 2 (eHoTHIIA
— paHHee psboe omepeHHe M Mo3AHEe yepHoe omnepeHue. [looBHMHA MOTOMKOB HMEIOT
UCKOMBIM ()EHOTHII, CIel0BaTeIbHO, BEPOSTHOCTb IOSBICHUS PAOBIX PAaHO ONEPUBLIMXCS
UBILIAT — Y2, uim 50%.

2. 3agaHus VISl IPAKTHYECKOii padoThI

1. Tlpu ckpemmBaHWM JYIIMCTOrO TOPOIIKA C SPKOH OKPACKOW IIBETOB W yCaMH C
pacteHueM c OyieqHOW OKpackoil LBETKOB M 0e3 ycoB (reHsl cuemieHsl) B F1 Bce
pacteHust ObUTM C SPKUMHM LBeTKaMu M ycamu. Ilpu ckpemuBaHMM MexXIy coOoii
rubpunoB F1 ObuiM mosrydyeHbl pacTeHMs: C SPKUMHU I[BETKaMU U ycaMu, OJeIHBIMHU
BeTKaMH U 6e3 ycoB. Omnpenenure reHoTunsl poautenei, moromctsa F1 u F2.

2. CKpecTHJIH caMIOB ApO30(HUI C CepbIM TEJIOM M HOPMAIbHBIMU KPBUIBIMHU C CAMKaMH,
UMEIOIMMHU YEpPHOE TEJO0 U YKOPOUEHHbIE KpbUlbi. B mepBoM MokojJeHMM Bce 0coOH
OBLIM C CEphIM TEJIOM U HOPMAIbHBIMU KpbUIbsMH. lIpu CKpelMBaHHMU MOITYYEHHBIX
ruopuzoB MexAy coboit mosiBmIIOCh 75% oco0eil ¢ cepblM TelIOM M HOPMaJIbHBIMHU
KPBUIBAMU U 25% ¢ 4epHBIM TEJIOM U YKOPOUYEHHBIMU KPbUIbSIMU. OINIpeAeIUTe T€HOTUIIbI
poauTesnel U MOTOMKOB, €CJIM U3BECTHO, YTO T'€Hbl, OTBEYAIOLIHME 3a I[BET TeJla U JUIMHY
KPBUIBEB, HAXOAATCA B OJIHOM Iape XPOMOCOM.

3. Y 6abo4Ku-mapycHHKa TeH, 00yClIaBIMBAIOIIMI OKPACKY TeJa, U T€H, KOHTPOJIUPYFOIIHIA
HaJIUuMe BBICTYNAa Ha KpbUIE, SIBJSIFOTCS JOMMHAHTHBIMM U PAaCIOJIOKEHBI B OJIHOMI
xpomocome. Kakoe mOTOMCTBO MOXHO OXHJAAaTh MPU  CKPEUIMBAaHUM  ABYX
JUTeTePO3UTOTHBIX 0CO0ei?

4. TomosurotHas apo30(uiIa >KEATOr0 LBETA C Y3KHMMH KpPHUIBSMH CKPELIMBAETCH C
OOBIYHON (Cepoil C HOPMAIBLHBIMU KPBUIBSIMH), TAKXKe TOMO3HTOTHOW. M3BecTHO, UTO
PEIECCUBHBINA TEH JKEeNTOW OKPACKHA M JOMHHAHTHBIA T€H Y3KUX KPBUILEB HAXOMATCS B
omHou xpomocome. Kakumu OymyT rubpuast (F1) u xakoe moromctBo (F2 ) momyuuntcs
MIPH CKPEIIMBAHUH dTUX THOPUIOB MEXK Ty CO00i?

5. TeHBl KapaMKOBOCTH M CKPYYEHHBIX JIUCTHEB Y KYKypYy3bl SBISIOTCA PELIECCHBHBIMH U
HaXOATCs B OJHON xpoMocoMe. Kakoe MOTOMCTBO MOXHO OKUIATh OT CKpEIIMBaHUS
JIUTETEPO3UTOTHOTO BBICOKOTO PACTEHUS C HOPMAJIBHBIMHU JIUCTBIMH M TOMO3HTOTHOTO
KapJIMKOBOT'O PACTEHUS CO CKPYUYEHHBIMH JTUCTHSIMU?

HacnenoBanue npu3HaKoB, CHEMJIEHHBIX C MOJIOM.

1. Teopernueckuii MmaTepua

BONbIIMHCTBO KUBOTHBIX SIBISIOTCA Pa3AClIbHONONBIMUA  OpranudMamu. [lonm MoxHO
paccMaTpuBaTh KaK COBOKYITHOCTh TIPU3HAKOB U CTPYKTYp, OOECHEYMBAIOIMIUX CIIOCOO
BOCIIPOM3BOJICTBA TIOTOMCTBA M Tiepeady HaciencTBeHHoW wuH(opmarmu. [lon damie Bcero
OTIPENIETISIETCS B MOMEHT OIUIOJIOTBOPEHHMSI, TO €CTh B OMPEIEICHUH TI0J1a TJIaBHYIO POJIb UTPAeT
KapUOTHUII 3UTOTHI. KaprOTHN Ka)I0TO OpraHu3Ma COJAEPKUT XPOMOCOMBI, OJJUHAKOBBIE Y 000X
MOJIOB, — AYTOCOMBI, 1 XPOMOCOMBI, TI0O KOTOPBIM >KEHCKUN M MY>KCKOH IO OTJIMYAIOTCS IPYT
OT Jpyra, — IOJIOBbIe XPOMOCOMBbI. Y YENOBEKa < OKEHCKUMM» TMOJOBBIMH XPOMOCOMaMU
ABIISAIOTCA J1Be X-XpoMocoMbl. [lpu oOpa3oBaHuM raMer Kaxaas SHIEKIETKAa IMOJIy4aeT OJHY
u3 X-xpomocom. [lon, y koToporo o0pa3yrorcs raMeThl OJHOTO TUIA, HECYIIHEe X-XpOMOCOMY,
HA3bIBACTCSI TOMOTaMeTHBIM. Y YelloBeKa JKEHCKUM MO SBJISETCS TOMOTaMeTHBIM. « MyKCKHe»
MOJIOBBIE XPOMOCOMBI y 4yenoBeka — X-xpomocoMa u Y-xpomocoma. [Ipu oOpa3oBaHuu ramer
MOJIOBMHA CIIEPMATO30MI0B MOJIy4YaeT X-XpoMOocoMy, Apyras MojJoBHHA — Y-XpoMmocomy. [Tom,
y KOTOpPOTo OOpa3yrTCsl TaMeThl Pa3HOTO THUIIA, HA3bIBACTCS reTeporaMeTHbIM. Y 4YeloBeKa



MY>KCKOM 1oJ1 — reteporameTHslid. Eciin oOpasyercs 3urora, Hecymas 18e X-XpOMOCOMBI, TO U3
Hee Oyner QopMuUpOBaThCS >KCHCKHW OpraHU3M, €CIH X-XpOMOCOMY H Y-XpOMOCOMY —
MY>KCKOH. Y Jtoziei My>KUMHaA MOJydaeT X-XpOMOCOMY OT MaTepH, Y-XpOMOCOMY — OT OTILA.
JKenmpHa nomyyaer oHy X-XpoOMOCOMY OT MaTepH, APYyryr0 X-XpoMOCOMY OT OTIIa.

YCTaHOBIEHO, YTO B IIOJIOBBIX XPOMOCOMAax HAaXOZATCS TEHbI, OTBEYAIOIIHME HE TOJBKO 3a
pa3BUTHE TOJOBBIX, HO U 3a (OPMUPOBAHUE HETIOJIOBBIX MPU3HAKOB (CBEPTHIBAEMOCTH KPOBH,
[BET 3yOHOH 5Maiy, 4yBCTBUTEIBHOCTh K KPAaCHOMY M 3eJieHOMY LBeTy U T.1.). HacinenoBanue
HEIOJIOBBIX ~ NPU3HAKOB, TEHbl KOTOPBIX JIOKAJIM30BaHbl B X- WM Y-XpoMOcoMax,
Ha3bIBAIOT HACJEJ0BAHUEM, CLEIJICHHBIM C I0JIOM.

2. Ilpumep pelieHHs 3a1a4H
YV oposopun een, omseuarowuili 3a yeem 2onaz, nokamuzosan 6 X-xpomocome. Kaxum 6yoem
HOMOMCIMBO NePBo20 U GMOPO20 NOKOJEHUSI OM CKPEWUBAHUSL 2OMO3USOMHOU KPACHO2NA30U
camKu u 6e1021a3020 camyda, eciu 2eH KPACHbIX 21d3 OOMUHUPYem HAO 2eHOM Oenblx 21a3?

P: QXAXAX XY
KpacHoIJ1a3ble Oeoriasble

PR D
Fi Q XAXad XAY
KpaCHOI'JIa3bICKPACHOIJIA3bIC
50%50%

P: OXAXAXIXAY
KpaCHOI'JIa3bIC KPACHOI'JIa3bIC

r ORCY

FoXAXA  XAX2 XAY XY

¢ KpacHornasbied KpacHo- ¢ Gesoriasbie
50%rna3sre 25%

25%

3agaHus 1018 NPAKTH4YeCKOi padoThI

1. V¥V npozoduiasl JOMUHAHTHBIN reH KpacHOW okpacku ria3 (W) u pereccuBHbIN reH 6enoit
okpacku (w) HaxomaTcsi B X-xpomocoMax. KpacHormazas camka CKpeImBajach C
Oenoriya3plM caMIlOM, B pe3yibTare ObLJIO IMOJyYEeHO MOTOMCTBO: 86 KpacHOIIa3bIX
CaMOK M cam1oB, 90 Genornas3six caMok U camioB. Onpenennte reHOTUITBI POAUTENeH U
MOTOMKOB.

2. YepHas okpacka KOIIEK OINpenensercs reHoM B, pppkas — b. ['eTepo3uroTsl MMeEroT
YEpEeraxoByl0 OKPAacKy. OTH TE€Hbl CHEIJIEHBI C X-XpOMOCOMOW. OT pPBDKEH KOIIKH
POIMIUCH OJMH YEPEMaxoBbIi U HECKOJIBKO PBDKHUX KOTAT. Onpenenure (GeHOTUN KOTa,
TI0JT YePEnaxoBOro M YEPHBIX KOTST, TCHOTHITHI BceX mepeunciieHHbIx GpopM (P u F1).

3. PeueccuBHbI TeH nanbTOHM3Ma HaxoauTcs B X-xpomocome. OTell AEBYIIKH CTpaaaeT
JMANbTOHM3MOM, a MaThb W BCE €€ NPEIKH pPa3IUyaloT I[BeTa HopMaibHO. JleByrika
BBIXOJUT 3aMY’K 3a 370poBOro ronomy. Kakue reHoTunsl M (peHOTHUIIBI MOTYT OBITH Y
MMOTOMCTBA OT 3TOr0 Opaka? KakoBa BEpOATHOCTh POXKIEHUS 3I0POBBIX ACTCH?

4. Ten remoduauu crHEIUIeH ¢ X-XpOMOCOMOH. B cembe 370pOBBIX POIUTENEH POTUIICS
MaJb4uK, 0071pHON remodunuei. KakoBbl TeHOTUIIBI poauTenieid U 00ibHOrO pedbeHka?
KakoBa BeposSITHOCTb, UTO BTOPOU peOCHOK POAUTCS 30POBBIM?



5. T'mnomnasus smanu (TOHKasl, 3€pHUCTasl 3Majb) HACIEAYEeTCsl KaK CLEIUIEHHBbIM ¢ X-
XpOMOCOMOM JOMHUHAHTHBIM TIpuU3HaK. B cembe, rne maTh CTpajajia OTMEYEHHOMU
aHOMAaJIMCH, POaMIach JOYb C HOPMalbHBIMH 3yOamu. OnpeneauTe TeHOTHIT 00O0MX
poauTenei ¥ BEpOSITHOCTh POXKIICHUSI BTOPOTO 3/I0POBOT0 PEOCHKA B CEMBE.

OCHOBBI FeHETHKH H CeJIEKIHNH.
"CocTaBlIeHHE MPOCTEHUIINX CXEM MOHOTHOPHUIHOTO M IUTHOPHUIHOTO CKpeIuBaHus. Perenue
reHeTUYECKHX 3a7a4’ .

Hean padoThI:

Y6enuThCs B BBIMOJIHEHUH 3aKOHOB PACLICIUICHUSI U HE3aBUCUMOTO HACJIeI0BaHus, B
CTaTUCTUYECKOM XapaKTePEe 3aKOHOB.

OobopynoBanue: 4 KOMIUIEKTa KapT.

Xo00 pabombut:

1. MonenupoBaHHUE MOHOTMOPUIHOTO CKpemuBaHMs. JleNnaT KoJIoAbl UrpaJIbHbIX KapT Ha JBE
yacTU- MO U€PHBIM M KpacHbIM MacTsM, Mapbl KapT M3 KOJOJ KaXJIoro unsera OyayT
MOJIETUPOBAaTh TOMO3UIOTHBIX POJUTENEH C aJbTEPHATUBHBIMU Mpu3Hakamu. Ilomydaer
rUOpU/IBI IEPBOTO MOKOJICHUS: Ul 3TOrO M0 MAapHO COEOUHSIOT KapThl U3 YEPHOW M KPacHOU
KOJIOJIbI- MOJCTIMPYIOT CIUSHUE TaMeT U MPU OIUIOAOTBOPEHUU U YOSKIAIOTCSA B €AMHOOOpA3un
« THOPUAOB » MEPBOrO MOKOJEHHs. DTH «THOPHIBI » TeTepO3UTrOTHBIE- COAEPHKAT KPACHYIO U
4epHyIo KapThl. [lapsl KapT pa30MBaIOT TEM CaMbIM TOJIyYaIOT «TaMEThl » THOPUIOB MEPBOTO
IIOKOJIEHUsl U nepeMmemuBaroT. Ilocie yero xapTel INepeBOpPAYMBAIOT «PyOalIKOM » BBEpX U
CIlydaifHBIM 00pa3oM KOMOMHHMPYIOT KapThl 1Mo mapHo. IIpuHMMaroT, 4To, K MpuMepy, KpacHble
MacTh 0003HAYaIOT JOMHHAHTHBIN MPU3HAK, @ YEPHbIE- PELIECCUBHBIN. 3aUChIBAIOT KOJIMYECTBO
HOJYYHUBIIUXCS «THOPUIOB» BTOPOTO IMOKOJEHHS: TOMO3UIOTHBIX IO IOMUHAHTHOMY NPH3HAKY,
TOMO3HUTOTHBIX II0 PELECCUBHOMY IIPU3HAKY, TI'€TEPO3UTOT. BBIACHAIOT, COOTBETCTBYET JIU
paciierieHusi MeHAeIeBCKOMYy. UToObI BEpOSTHOCTh OTKJIOHEHHS MOJYYEHHBIX JaHHBIX OT
O’KHMJJAeMOT0 pe3ysibTara Obljla HEBEJIHKA, CIEAYET UMETh OOJIBIIYIO BHIOOPKY 3THX «THOPUIOBY.
Y6enuTbes B TOM IIOMOTaeT aHAJIOTHYHBIA MOJIETTbHBIN 3KCIIEPUMEHT C OJTHON KOJIOJIOM KapT.

2. MopenupoBanue IUTHOPUAHOTO CKpeuiuBanus. [Ipu MoaenupoBaHUM JUTHOPHUIHOTO
CKpELMBaHMs KaKJbli 1IBET CUMBOJU3UPYET CBOW MpH3HAK. YepHBIH IBET — OAMH NMPHU3HAK C
QIbTEPHATUBHBIMH TPOSIBIICHUSIMH (JJOMUHAHTHBIE Tpe(bI ¥ pelieCCUBHBIEC MUKH), KPACHBIH 1IBET
Jpyroil Mpu3HAaK C albTEPHATUBHBIMU MPOSBIECHUSAMH (JOMUHAHTHBIE YEPBBI U PELIECCUBHBIE
OyOHBI).pOANTENN JIOJDKHBI OBITh  «IUTOMO3WUTOTHBD) C aJbTEPHATUBHBIM TPOSBICHHEM
NOpU3HAKoOB. {1 MPOCTOTHI POJUTENM MOTYT OBITH MPEACTABICHBI ABYMS CTOINKAaMHU Kapr:
CTONKOM M3 KpaCHON MacTH M M3 YEPHOM. «TaMETHI » POAUTENHCKOTO TIOKOJIICHUS BKITIOUAET Mapy
kapT. CoenuHsAs Mapbl TaMeT, MOJIy4aloT €AMHOOOpa3ue- JAUreTepPO3UIOTHBIE «THUOPHUIBI »
NEepBOTO TOKOJIEHUs. J[Isi MPOCTOTHI KpacHbIE MAacTH CKIIAABIBAIOT B JBE OTAEIbHBIE CTOIKH
crpaBa, 4epHble — cieBa. [lepeBopaunBaroT KapThl BBEpX pyOallkamMu M ciydyailHbIM 00pa3oMm
KOMOWHUPYIOT KpacHbIE U YEPHBIE MACTH MO MAPHO, TEM CaMBIM MOJIYYalOT «TaMeThD» THOPUIOB
nepBoro nokosieHus. [locne 3Toro, He nepeBopauynBas KapThl, OIMATh K€ CIydalHBIM 00pa3oM,
KOMOWHUPYIOT raMeThl TIONapHO. 3ayChIBalOT BU/BI U KOJIMYECTBO MOIYUUBIIUXCS «THOPHUIOBY»
BTOpOro  mokojeHusa. IIpoBepsroT, COOTBETCTBYET JM  IOJyY€HHOE  paCIIENJICHUs
meHneneBckomy. (Criemyer uMeTh B BHIy, YTO BBIOOpKa Ui TUTHOPUIHOTO CKpPEIIMBAHUS
MOXKET OBITh HE JJOCTATOYHOM).
3.JlenaroT BBIBOJ] OOBEKTUBHOCTH 3aKOHOB MeHeNs 1 00 yCIOBUSAX BBITIOJTHEHUS 3aKOHOB.
3aKOHOMEPHOCTH U3MEHYHBOCTH
Ilens. DopmupoBaTh yriyOJNCHHBIC TIOHATHS O 3aKOHOMEPHOCTSX  MOIH(PHUKAIMOHHON
U3MEHYMBOCTH, O THUNAX MYTAllMOHHOM M3MEHYMBOCTH, 3aKOHE TI'OMOJIOTMYECKUX PAJIOB,
TE€HETHKE MOIYJISLIHM.
Xo00 pabomut.



1. MomndukanuoHHAs H3MEHYUBOCTH
Boeimonaute padory «IlocTpoeHue BApMalMOHHOTO Psijia M BAPHALMOHHON KPUBO»
[eab:MO3HAKOMUTECS ~ CO  CTATHUCTUYECKUMHU  3aKOHOMEPHOCTSIMH  MOJIU(MUKAIMOHHOU
U3MEHYUBOCTH, BbIpa0OTAaTh yMEHHE CTPOUTH BapHALMOHHBIA P U Ipaduk HU3MEHYMBOCTHU
MpU3HAaKa.
Oo0opynoBanme: ceMeHa dacoiu, KIIyOHH KapToQeis, TUCThI PACTCHUH.
Xon padoTsI:

1. PaccMoTpuTe HECKOJBKO pacTeHHil (ceMsH, KIIyOHeW, JHCTbeB M Jp.) OJHOIO BHJA,
CpaBHUTE UX pa3Mepbl (WIH MOJCUUTANTE KOJIUYECTBO TJIA3KOB, JIMCTOBBIX MIACTUHOK Y
CIIOXHBIX JIUCTHEB) WJIM JpyrHe IMapaMeTpbl M COCTaBbTe OOIIyl0 Tabmuiy —
BApUALIMOHHBIN P

BapuannoHHbIN psii YHCJIA I1a3K0B HA KIYOHAX KapTogdens

KomnuectBo
rJa3KOB Ha
OJTHOM
KITyoHE (V)

516(7({8|9]10|11|12|13 |14 (15(16(17| 18

KonnuectBo
TaKUX
KITyOHEH ()

2. TlocTpoiiTe Mo 3TUM JaHHBIM BapUALMOHHYIO KPUBYIO MOAU(DUKAITIOHHOM
M3MEHYMBOCTH YMCIa TJIA3KOB Ha KiIyOHE KapToders.

3. CpaBHHTE Kpas U IICHTP BapHALIMOHHOW KPUBOH U CJeNIaliTe BBIBOJ: KaKasi U3MEHUYUBOCTh
— pe3Kasi WM Hepe3Kasl - YncIia IJ1a3K0oB Ha KiIyOHe KapTodessi BcTpeyaeTcs yale, a
Kakas — pexe?

4. Tlomw3ysick GopMyII0il, BBIYUCIUTE CPEAHION BelnunHy (M) U3MEHUNBOCTH NMPU3HAKA.

ZvEp
7. /e N — 9rciIo 00beKTOB (KIIyOHEH ), V - KakJ10€ KOHKPETHOE 3HAUCHHE IPU3HAKA

(BapuaHTa), p — 4acTOTa BCTPEYaEMOCTH OTAETbHBIX BAPUAHT
5. OxapakTepusyiiTe MOIUPUKAIMOHHYIO N3MEHUNBOCTD:

3anonHuTe TabIUILY:

M =

| MoaudukanuoHHasi K3MEHYUBOCTh

1. Tlon BousiHUEeM Kakux (hakKTOpPOB

MPOUCXOAUT?

2. MoHO 11 ee cuuTaTh ONpeaeIeHHON
U3MEHYHBOCTHIO?

3. MOXHO JIM €€ CUUTaTh IPYIIIOBOI
W3MEHYHBOCTHIO?

4. Kak Biusier Ha (heHOTHT?

5. Kak Biusier Ha reHOTHTT?

6. Hacnenmyrorcs 11 morydeHHBIC
W3MEHEHHS?

7. Kaxoe 3HaueHue uMeeT U1
KOHKPETHOI'0 Opranusma?

8. Kaxkoe 3HaueHue umeeT I
SBOJIIOIIUH BHUAA?

6. M3yuuTe NOMOIHUTENBHYIO HHPOPMAIIHIIO, BHIITOJIHUTE TPEHUPOBOYHBIE 33JaHUS U
TECTBI.



Wzyunte nndopmaronnsie pecypcebl. Haiinnte cBeieHHs 0 BOSHUKHOBEHUH HOBBIX
KoMOUWHanuii reHoB. Kakoii rmporiecc JIeKUT B OCHOBE KOMOMHATUBHON M3MeHUNBOCTH. Kakumu
OCOOCHHOCTSIMU XapaKTEPHU3yeTCsl IEPBBIN U MOCIETHUN YPOBHHU MOSBICHHUS HOBBIX COYCTAHHMA
TeHOB?

3amonHUTe TAOIUILY:

KoMOnHAaTHBHAA H3MEHYMBOCTDH

1. MoXHO Ji1 ee CYUTaTh ONpPeIeICHHOM
W3MEHYUBOCTHIO?

2. MOXHO JI1 ee CUUTATh TPYIIIOBOM
W3MEHYUBOCTHIO?

3. Korna mporcxoauT nepekoMONHAIIHS

FEHEeTUYECKOT0 MaTepuaia pOJUTEeIbCKUX

ocobeit?

Kak Bnusier Ha renotun?

Bnusier i ona Ha henoTHn?

HacnenyroTcs nu noimyyeHHbIe U3MEHEHUs?

Kaxkoe 3nHaueHue umeer AJjis KOHKPETHOTO

opranusma?

8. Kaxkoe 3HaueHHe UMeeT Il SBOJTFOINH BH1a?

No ok

Hcnonb3ys HHPOPMALMOHHBIE UCTOYHUKH, TOKaXUTe. YTO KOMOMHATUBHASI U3MEHYMBOCTb
JIEXKUT B OCHOBE MOIY4EHUsI OECKOHEYHO OOJIBIIOr0 HACIEACTBEHHOIO pa3HOO0pasus,
Ha0JIr01aeMOro y MpecTaBuTeNel J1I000H CUCTEMaTHYECKON IPYIIbI AKUBBIX OPIaHU3MOB.

3. MyTauuoHHasi HK3MEHYHBOCTh
1. W3yuute mMaTepuaisl o reme «MyTamum.

CocraBbTe cxeMbl KJIaccupukanmm MyTauuii:
1. - mo cTemeHu BAUSHUS HA KU3HECTIOCOOHOCTh OPTaHU3Ma;

2. -TI0 CTEIICHHU IIPOABJIICHUA B (IJCHOTI/IHC;
3. -1o TUITY KJICTOK, B KOTOPBIX BO3HUKJIA MyTallHsl.

YpoBeHb BO3HUKHOBEHUA MyTaLuW

Lo ey

FeHHbLIN XpOMOCOMHLIN FeHOMHbIN
B / \ I'Ion;mno,r:mﬂ\A
HYTPUXPOMOCOMHHbIE AHeynnoaus

Me)KXpOMOCOMHbIe

3anonuute Tabauny «Knaccupukaius MyTanuii 1o ypoBHIO BOSHUKHOBEHHS:

MyTrauuun | H3MeHeHrs reHeTHYECKOro MaTepurana

1. T'enomMHBbIe:
-NoOAUNIOUOUS
-2emeponiouous
(aneyniouous)




2. XpoMocoMHbI€:
-8HYMPUXPOMOCOMHbIE
~MeHCXPOMOCOMHbBLE

3. lennble

2. CocraBbTe OONIYIO XapaKTEPUCTUKY MYTaIUH.

[TpoBenuTe cpaBHEHHE MyTalMid ¥ MOAU(DUKALIUIL:

[TapameTpsl cpaBHEHHUS | Moaupuxanuu Myrauuu

1. Cxoxcrso:

2. Pasznuune:
-3arparuBaeT Ju TeHOTUI?
-Hanunune BapuanimoOHHOTO psija.
-Hacnenyercs nu kaxaplid ciyyai
M3MECHYUBOCTHU?
-KakoBa poJib B 3BOJIIOIIMH
OpraHUYEeCcKOro Mupa’?

Nzyunte wunpopmanuio o mnomumionanu. Kakoe 3HaueHHE HMEET I PAacTEHHEBOACTBA
nonumonaus? KakoBbl HUTONOIMYECKHE MEXaHW3Mbl BO3HUKHOBEHUs noiumionnoB? [louemy
HOJIMIUIOUAMS YaCTO BCTPEUAETCS Y PACTEHUH, U JOBOJIBHO PENIKO — Y

AHeyniiouaust
[ToueMy TOTUIUIOWIHBIE OPTAHU3MBI OTJIIMYAIOTCS YaCTO MOBBIIICHHON KHU3HECTIOCOOHOCTBIO, a
OpraHu3Mbl  —  HOCUTEIH  aHCYIUIOWIWH, HAoOOpPOT,  OTVIMYAIOTCS  MOHMKCHHOM

KU3HECTIOCOOHOCTHI0? KakoBbI MOTYT OBITh ITUTOJIOTMUYECKUE OCHOBBI aHEYTUIOUTUN ?
4. T'eneruka 4yesioBeKka. MeToabl H3y4YeHHsI HACJIEACTBEHHOCTH YeJI0BeKAa
N3yuure Marepuanbl MO HACIEACTBEHHOCTH M HM3MEHUYMBOCTH UeloBeKa. BocmomibiyiTech
WHTEPaKTUBHOM TAaOIMIICH, XapaKTepU3YIOIIEH METO bl U3yUYCHUS HACIICICTBEHHOCTH YEJIOBEKa.
1. Tlpoutute Tekct:

HeoObIuHbIi THIT TTOJIOBOTO pa3BUTHS — cUHApoM KitaiiH(penbTepa — XapaKTepU3yeTCs JIHUIITHEH
X — xpomocoMoit. bonmpHbIE TONTBKO MYKUWHBI. OHU OECIIIIONHBI, U UX MBIIIIHI Pa3BUBAIOTCS 110
JKEHCKOMY THILY.

Cungpom TepHepa XapakTepuzyeTcsi TOJBKO OJHOM X — XpoMocoMou. BoyibHBIE TOJBKO
skeHIuHBI. OHM OECIIIOHBI, CO CTa00Pa3BUTHIMHU BTOPUIHBIMH TIOJIOBBIMH MPHU3HAKAMH.

2. 3axkoHumTe cxemy «HapyIieHnue mosoBoro pa3BUTHs y YETOBEKa»

3. Beinenurte 3UroThl 30POBBIX JOJEH, 3UTOTHI OOJIBHBIX.

4. Ompenenure 3UTOTH 0OJBLHBIX cHHAPOMOM Tepuepa, Knalindensrepa.

5. VYkaxwure NpUUMHY HApYLICHHUH MMOJOBOTO Pa3BUTHSI YEIOBEKA.
OBOI'EHE3
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3UroTHI
5. CaeaiiTe 001IMii BHIBOJ 110 3aHATHIO.

IBOJIONMOHHOE YUYeHH e
1. CpaBHEHUE U OLICHKA PA3JIUYHBIX IBOJIOLMOHHBIX YUYECHUH.
2. IIpucniocobyieHne opraHu3MoOB K pa3HbIM cpefiaM oOuTaHus (K BOJHOW, Ha3eMHO-BO3IYLIHOM,
IIOYBEHHOM, OPraHU3MEHHOM).
3aganue. CoCTaBUTH CPAaBHUTENBHYIO TAOIUIY SBOIIOIMOHHBIX YUYEHUI.

IIpakTHyeckoe 3ansaTHEe Ne 8. AHAJIN3 M OLlEHKA Pa3IMYHbIX THIIOTE3 NPOUCXO0KICHHUS
KU3HU
Hcropusi pa3zBuTHA )KM3HU HA 3emJie

Juckyccusi «Bo3mMoKHbIE HAIIpaBJICHUS JAJIBHEUIIEH YBOIIOLUN YEIOBEKa»

Benercs ob6cyxiaeHne ¢ oOydaloUMMUCA 10 TEOPUHM KpealMoHHM3Ma, CaMOIPOM3BOJIBHOIO
3apO’KJICHUS; TEOPUU CTAIlMOHAPHOI'O COCTOSHUS; MAaHCHEPMUU U TEOPUU OMOrE€OXUMHUYECKOU
sBosonun (Teopus Onapuna n XonjeitHa). BeicTynatoT oOydatomiyecs M0 BbIJaHHBIM 3apaHee
JOKJIaJiaM.

3arem oOyuaromumcsi (paboTaoUMM B MHKpPOTpYIIax) BBIJAIOTCA CUTYallMOHHBIE 3aJaHMA,
KOTOpPBIE 3aKPEIISIOT UX 3HAHUA B 00JIaCTH UCTOPUU IBOJIIOLIMOHHOIO YUEHUSI.

HpI/IMepHLIC CUTYAallUOHHBIC 3aJlaHUA:

3agaua 1 .Bbl yu€HbIl OMOXMMHK W TPOBOAMTE HMCCIENOBAHHUSA IO U3YUEHHIO 3JEMEHTHOIO
XUMHUYECKOTO COCTaBa PA3MUYHBIX OPraHU3MOB. [ JIaBHBIM UTOTOM 3TOH paboTHI cTal TOT (akT,
YTO B OpPraHM3Max OTCYTCTBYIOT XHMHYECKHE 3JEMEHThI, KOTOpble HE HaWIEHbl B HEKUBOU
npupoze. Jlaite apryMeHTUPOBAHHOE TIOSICHEHUE C YEM JTO CBS3aHO.

3agava 2.Bbl mosnydmnM AaHHBIE M3 OJHOW IIAHET, YTO TaM €CThb aTMocdepa M ecTh BOJA.
[Ipennonoxure: MOXKET JIM Ha STOH TIaHEeTe OBITh Kakas-To (hopMa KU3HU?

3amaya 3 MoxeT 1M B OCHOBE XMMHUECKOW OpraHu3alM BHE3eMHBIX ()OpM >KU3HU OBITh
JIPyTOi XUMHUYECKHIA dJIeMeHT(Ha mpuMep KpeMHwuit).OTBeT 000CcHyHTE

"Onucanne ocodeit 0JHOTO BUIA IO MOP(HOIOTHIECKOMY KPUTEPHUIO."

OobopynoBanue:



CHUMKH KOJUICKIIHOHHOTO Marepualia nTHI U 0abodek, TaOnuibl ¢ WX CTPOCHUEM,
MHUKPOCKOIIBI, TATIETKH, BOJIA, TIPEIMETHBIC CTEKIIA.

AHanornyHble opraHbl — UMeIT pa3Hoe
npoucxoXxagexHue n nnaH CTpoeHus, npu
3TOM BbIMOSHSAT OAHU PYHKLMUM.
(BoahukaioT B pesynbTate KoHBepreHuum)

\

Bmopocmenennse
MaxoBhle

[TeppocmeneHHLE
MaxoBse

Kpetno it v 6aboukn

Cxema CTPOECHHUSA KPbILJIA HACEKOMOIO: CTpOCHI/Ie KpbLIa NTHIBI

1 - xocTalbHAs KHUJIKA,

2 - cyOKoCTaNIbHAS,

3 - paguaibHasi,

4 - MenuanbHasl,
S - KyOuTanbHas,

6 - aHajpHas,

7 - 1oTaJbHBIC KUJIKU
ean padoThI:

M3YYUTh BOJIIOLHUIO IEPETHUX KOHEUHOCTEH JIETAIOUX TO3BOHOUYHBIX U HACEKOMBIX, AaHAJIOTHIO
UX CTPOEHUH, YSCHUTH B3aUMOCBS3b OCOOEHHOCTEN UX CTPOEHUS C YCIOBUSAMHU CPEJIbI.

Xo0 pabomeur:

1. PaccMaTpuBarOT 3J€KTPOHHBIE CHUMKH KPbUIbeH 0a00YKU KOTOpBIE MPECTABISIOT BBIPOCTHI
XUTUHU3UPOBAHHON KYTHKYJbl. HaxoasT Mecrta MX NPUKPEIUICHUS, XapaKTep MPUKPEIUICHUS,
KOJIMYECTBO KPBUIBEB, CPABHUTEIBHBIE pPa3Mepbl KaXJAOW TMapbl. 3apUCOBBIBAIOT KpPbUIbS
MOKAa3bIBAIOT OKPACKY XapaKTep KUIKOBAHHUA. . 3apUCOBBIBAIOT HECKOJIBKO YEIIyeK Pa3IMuHON
OKpacKH.

2. PaccMaTpuBaroT 3J€KTPOHHBIE CHUMKH Kpblla NTHULBI. V3yuyaloT nepbeBoil TOKPOB Kphblia -
KpOIOILIIME U MOXOBBIE IEpbsl MEPBOrO M BTOPOro mopsaka. HaxomsT, kakum 4vacTsaM cCKelera
MPUKPEIUISIOTCS pa3iu4yHble BUJBI TEepheB. PaccMaTpuBalOT CHUMKHA MaKpPOCKOMUYECKOTO
cTpoeHue nepa. Haxonar crep:keHb, oueHb, omaxaino. i1 onpeneneHuss NpUYUHbl MII0THOCTH
ornaxajyio paccMaTpHBAIOT €€ MHUKpPOCKOMUYeckoe crpoeHue. Haxomar Oopojaku mnepBoro u
BTOPOTO MOJKOB, KPIOUOYKHU. BCIOMHUHAIOT 0COOEHHOCTH CKeleTa Kphlja.

3. JlenaroT BBIBOJ] O MIPUUMHAX CXOJICTB M OTJIMYUIN CTPOCHHUH KPBLUIHEB MTHUIIBI U 0a00UKH.
JKOoCHCTEMBI
Onucanne aHTPONOTEHHBIX W3MEHEHHWH B E€CTECTBEHHBIX MNPUPOAHBIX NaHAmadTax cBoei
MECTHOCTH.

[TocTpoeHnne nuIIeBbIX LEeNeil, CXeMbl KPYrOBOPOTa BEIIECTB M MOTOKA HEPTUU B IMPUPOIHOM
coo011ecTBe.

IpakTuyeckas padora OnucaHve aHTPONOTEHHBIX U3MEHEHUU B €CTECTBEHHBIX MPUPOIHBIX
naHmagTax CBOCH MECTHOCTH.

Heanb padoTbI:BBIIBUTH AHTPONOT€HHBIE U3MEHEHUSI B HIKOCUCTEMAX MECTHOCTH U OLEHUTh UX
MOCJIC/ICTBHSI.

Qobopyoosanue; KpacHasi KHUTa PACTCHUM.

Xo0 pabomut

1. IlpounTaiiTe 0 BUIax pacTEHUN U )KMBOTHBIX, 3aHECEHHBIX B KpacHylo KHUTY: UcUe3atomIue,

peaKue, COKpalarnue YUCICHHOCTh IO BallleMy PErHOHY.

2. Kakue BbI 3HaeTe BUAbI PAaCTEHUHN U )KMBOTHBIX, HICUE€3HYBIIIHE B Ballleil MECTHOCTH.

3. IlpuBenuTe mpUMeEpHl NEATEIBHOCTH YEJIOBEKA, COKPALIAOIINE YHMCICHHOCTh MOMYJISLHAN

BUJ0B. OOBSCHUTE MPUYMHBI HEONATONMPHUSTHOTO BIUSHUS 3TOW ACSITEIBLHOCTHU, IMOJIB3YSCh

3HAaHUSMU IO OUOJIOTHUH.




4. CpenaiiTe BBIBOJ: KakW€ BBl ACATEIHLHOCTH YEJIOBEKAa MPUBOAUT K H3MEHEHUIO B
9KOCUCTEMAX.
Hononnumenvuuiti mamepuan kK pabome.

VY4yeHble yTBEpXAAIOT, UYTO CEroAHSA Ha TOJIYOCTPOBE BCJIEACTBHE OrPOMHOIO
BO3JICHCTBUS QHTPOTOTCHHOTO TMpecca HaONIONAIOTCS CaMble BBICOKME B CTPaHE TEMITBI
TEeHeTHYECKOH Apo3uu. 3a mocieaHue aecatuietus ¢uopa Y AMypTCKoN pecnyOiIuKu morepsia
11 BumoB. [lo MHEHUIO YYCHBIX, KPHIMCKOMY OMOpPa3HOOOpa3UIO0 CETOIHS YIPOKAIOT HE MECHEE
33 QakTopoB — XHMMHYECKOE BIIMSHHE, MEXaHHYECKOE BO3JCHCTBHE, H3MEHEHUE BOJHO-
COJICBOTO pEXHMa, 3arps3HeHue, ¢aktop OecrnokoiicTBa M Tak jgaiee. Bcero, coriacHo
obcyxnaemoint koHneniuu, B Kpacayto kaury Yamyprckoit PecnyOnuku ydeHblie mpejiararoT
3aHECTH €I11€ HECKOJIBKO PEAKUX BUJIOB.

Bbuocgepa
Buxkropuna «buocepa»

OOyuaromumcest, KOTOpbIE AETSITCS MUHIMYM Ha JIB€ KOMaHIbI BEIIAIOTCS BBIAACTCS 3a7aHUE C
OTIpeIeICHHBIMU BOIIpocamMu. B pabore KoMaH yunuTBIBaETCSI BPEMsI MOATOTOBKH U Ka4€CTBO
OTBETOB CIICIMAIBHON SKCHEPTHOM IPYIION (BRIOMPAIOTCS U3 YHCIIA CTYICHTOB TOH XkKe
IPyIIbl IyTEM I'OJIOCOBAHUS).

[IpuMepsl BOIIPOCOB IS IPOBEACHUS 3aHATHUS-BUKTOPUHBI:

Uro Takoe 6uocdepa?

Korna Hayana ¢popmupoBathest 6uocgepa?

Kaxoit yuensrit chopmupoBan yuenue o ouochepe?

Kakyto u3 nepeuncieHHbix reocgep He BKIItoyaeT B ces buocdepa?

B xakoMm Beke BIiepBbIie OblIa U3J105KeHa KOHIeNIHs orocdepnr?

CKOJBKO 2JIEMEHTOB BXOJIAT B cocTaB Onochepni?

Urto mpeacTasiseT u3 cedst BepxHsis rpanuiia onochepsi?

Bo3MoxHO 11 co31aTh HCKYCCTBEHHYIO Ouochepy?

KpOMe MOJJOOHBIX BOTIPOCOB, OOYJAIONIMMCS MIPEIaraeTcsl pEIIUTh KPOCCBOP.IBI M CKAHBOPIBI
no teme «buocepa». YunuteiBaeTcst BpeMsi OTBETOB M Kau€CTBO OTBETOB B OaJiax.

©ONDU AN

IMpakTnueckoe 3ansitue Ne 9. Tpodpuueckue nenu u cetu. OCHOBHBIE NMOKA3ATEIH
3kocucTemMbl. Buomacca u npoaykuus. IKoa0rnyecKkne NUpPaMuAbI Ynces, GuoMaccbl 1
3Heprum. IlIpaBuiio nmpamuasl 3Hepruu. Penienne npakTuKo-opueH THPOBAHHBIX
PacyYeTHBIX 3a/JaHUM 110 NEPEHOCY BelleCTBA H JHEPIHH B JKOCHCTEMAaX C COCTaBJIeHHE
TPOPHUYECKHUX Leneld ¥ MUpaMux 0MOMACCHI M JHEPIHH.

Tpoduueckue nienu u cetr. OCHOBHBIE MTOKA3aTENH YKOCHCTEMBI. briomacca u
MPOIYKIIHSL. DKOIOTUYECKUE MHPAMUIBI YHCET, OMOMAcChl M SHEPTuu. [IpaBuiIo mupaMu/ bl
SHEPTHH.

Pemrenre npakTMKo-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM 110 IEPEHOCY BEIIECTBA U SHEPTUU
B 9KOCHCTEMAaX C COCTaBJICHUE TPOYUUIECKUX LIETIeH U TUpaMu]] OMOMAacChl U DHEPTUHU

1. TInmoTHOCTH MOMyJSAIMK CUHUIBI cocTaBisger 280 ocobel. 3a mepuoa pa3MHOKeHHS (Y
cuHUIIBI | pa3 B roay) u3 OJHOW KJIaJKH ULl B CpelHEM BbDKUBaeT 1,7 nerensima. B
HOIYJISIIMM PABHOE YHCIIO CaMOK U caM1l0B. CMEPTHOCTh CUHMIIBI IIOCTOSIHHA, B CPEJHEM
3a roa norudaer 24% ocobeil. Onpenenure, Kak OyAeT MEHITHCS TUIOTHOCTD MOMYJISILIUN
CHUHMILIBI B TedeHue 5 jner. JlaHHble mpeacTaBUTh B Bue TaOnuubl. ['onel sxu3Hn12345
[TnotHOCTH POsktaemocts CMEPTHOCTD



2. TlocTpoiiTe BECEHHIOIO BO3PACTHYIO MUPAMUAY MOIMYJSIIAH JIACTOYEK, €CIM HCXOJHAs
YHUCIIEHHOCTh cocTaBuia ocobeil, 3 Hux 50 % poaunuch B mpouwioMm roxay, 22 % — B
nozamnpouiom 18 % — Tpexnernue ntuipl, 6 % — uerbipexneTHue, 4 % — crapiie
yeTbIpex JieT. [locTpoiite JIeTHIOI BO3pPACcTHYIO MUPAMUAY, YUUTHIBAsS, YTO YUCICHHOCTh
BCEH MOMyJsMU BO3pocia B 3 pas3a 3a CYET POJUBIIUXCS B ATOM TOJY JIACTOYEK.
VYCIIOBHO CYMTaiiTe, YTO CMEPTHOCTH B3POCIbBIX JACTOYEK B ATOT MEPUOJ OTCYTCTBYET.
3anaya 3

3.«IIpupoct mnomymsiun» Emkocte cpeapl (K) mis momynsmuu  OOBIKHOBEHHOW — O€NKH
coctaBisier 5000 ocobeit. [IpuHATH, YTO YHUCIEHHOCTH BBIBOJKOB — 3 JIETEHBIIIA, MPU 3TOM
pazmHuoxkatores 50 % ocobeil, cooTHomeHne camMok U camioB 1:1. CMepTHOCTh MOMYJISIUU 32
rof (d) cocraBnsier: ipu N < 1250d = 5 %, mpu 1250 N < 2500 d = 25 %, nipu 2500 N <3750 d
=50 %, mpu 3750 N < 5000 d =75 %. Onpenenutb abCONIOTHBIN MPUPOCT MOMYJISIUU IIPU €€
grcnenHoct (N): a) 1000 ocobeit; 6) 2000 ocobeit; B) 3000 ocobeit; 1) 4000 ocobeit. [Ipu
JOCTHKEHUH KaKOH YMCIEHHOCTHU MOIMYJISILIUK MPUPOCT «IIEPEKPBIBACTCA» CMEPTHOCTHIO. 3aaua
4

4. «BbpkuBaemocTh ocoOeilt B momyisuun» MMeroTcs JaHHble H3MEHEHUS YHCICHHOCTHU
pactenust Bo BpemeHu: l.JlocTpouts Tpauk 3aBUCHMOCTH YHUCICHHOCTH TOMYJSIHMHA OT
BpEMEHHU, ONpEACIuTh TUI KpUBOM pocrta. 2.HallTu ypaBHEHHE, OINKCHIBAIOIICE
AKCIEPUMEHTAIbHYI0 3aBHUCUMOCTh. l'ompl YucieHHocTh pacteHus 3ajgada S/luHamuka
nonyisiuuii KpuBble BBKMBaHUS

26 Kpusbie pocra J-oOpasHasi KpuBasi pocTa YUCICHHOCTH (9KcrmoHeHIanbHas) ['paduueckuii
BUJ 3aBUcuMOCTH InN OT t B ciTydae 3KCIIOHEHIIMAIBLHOTO POCTa

27 KpuBsle pocta S-oOpa3Hasi KpuBasi pocTa YHCICHHOCTU (JIOTHCTUYECKas) a — KOHCTaHTa
unterpupoBanus, npu t =0 a = In(K — N)/N

28 1.Iloctpoum rpaduk N ot t: Kak BuaHo rpaduk mmeer JOrUCTHYEeCKHid Xapakrep. s
ONMCaHUs JaHHOW 3aBUCHMOCTH BOCIIOJIb3yeMCsl ypaBHeHueM: Perienue

29 Koaddumment K naitnem u3 rpaduka. K = 42. Koagdummenrt a HaiiieM U3 BbIpaKCHHUS a =
IN(K-NO)NO).NO0=10.a=1,2. lanee, Boioupaem t 1 = 5. EMy cootBetrcTByeT N 1 = 27.
[ToncraBuB JaHHBIE 3HAYCHHWS B BBIpaKEHHE, MOMyduMm: Beipazum 1: Takum o0pasowm,
ypaBHEHHE, OIUCHIBAIOLIEE SKCIEPUMEHTAIBHYIO0 3aBHCHUMOCTh YHCICHHOCTH pPAacTEHUS OT
BpeMeHHU, uMeeT BUJl: Peenue.

IIpakTuyeckoe 3anaTue Ne 10. «Otxoasl npousBoacTteay. Ha ocHoBe ¢enepaibHOro
KJaccuPUKALMOHHOI0 KaTaJIOra 0TX0/0B ONpeIe/siTh KJIacC ONACHOCTH 0TX010B;
arperaTHoe cocTosiHue u GU3NIEeCcKy10 (hOpMy OTXO0A0B, 00Pa3yIOINXCH HA padoyeM MecTe.
Biusinue 3arpsi3HeHUil HA 310POBbE YeJI0BEKA

Tema: Knaccuguxanus orxoa0B 1o popmaM 1 BUIaM

I{ens paboThI:

1 - u3yuuTH BUBI OOpALIEHUS C OTXOAaMHU ITPOU3BOJICTBA U MOTPEOICHUS

2 - I3y4YUTh ONACHbIE CBOMCTBA OTXOJIOB,

3 - m3yunTh Kiaccuukanuioo oTxomoB 1mo dexeparbHOMY KIACCH()PHUKAIIMOHHOMY KaTaJlOTy
(®KKO), kogupoBaHue IPOUCX0XKICHUS U OMACHBIX CBOWCTBA OTXOJIOB

4 - cocTaBUThH MEpPEeUeHb OTXOJI0B MPOU3BOACTBA U MOTpeOseHNs 00beKTa (IIPONU3BOACTBEHHOIO
NOJpa3/iesieHus ) U pa3paboTaTh CXeMy IKOJOTHYECKH 0€30MacHOro 00OpaieHus ¢ OTX0/1aMu.

[Ipn nmpousBoACTBE MPOAYKIIMN U OKa3aHUU HEKOTOPHIX BHIOB YCIIYT, a TAaKXKe B Mpoliecce
KHU3HEIEATEILHOCTH YeJIOBeKa 00pa3yroTcs OTXOIbI.

Otxoapl NpOM3BOACTBA W  MNOTPedJIeHHSI — OCTaTKU  CbIpbsi, MaTepUaOB,
nonypabpuKaToB, WHBIX U3JCIUNA WIA TPOAYKTOB, KOTOpBIE OO0pa30BalUCh B IMpolecce
MPOM3BOJCTBA WM MOTpeOJieHus, a Takxke ToBapbl (IPOAYKUMS), YTPAaTUBIIHNE CBOU
NOTPeOUTETHCKUE CBOMCTRA.



BonbIIMHCTBO BUAOB MPOMBIIUICHHOW TMPOAYKIIMH, BKIIIOYAsl CIIOKHBIE MHTEIUICKTYa IbHbIS
KOHCTPYKITMU TPEJCTABISAIOT CO00M OTIOXKEHHBIM 0TXx0/. [l0 OKOHYaHWHU KU3HEHHOTO ITUKJIA
BO3HHMKAET BOIIPOC O €TI0 3aXOPOHCHUH WJIU TIEpepadoTKe.

OTx0AbI pa3Inu4aroTCs:

10 TIPOUCXOKJICHUIO:

OTXOJIbI TPOU3BOJICTBA (IIPOMBITIUICHHBIE OTXO/IbI)

OTXOJIbI MOTpeOIeHHs (KOMMYHaJIBHO-OBITOBBIC)

10 arperaTHOMY COCTOSIHHIO:

TBEPABIC

JKUIKHE

ra3oo0pa3Hbie

0 KJIACCY OMACHOCTH (JIJIs YeI0OBEKa M / WM JUIS OKPYIKAIOIIEH MPUPOTHOM CPEJIbI)

B cootBercTBum ¢ 3akoHoM P® «OO6 0TX0AaX MPOM3BOJICTBA U MOTPEOICHHUS» BBIACISIIOT
CJICIYIOIINE KJIACCHI OMTACHOCTH ISl OKPY KAIOIIEH MTPUPOTHOMN CPeIb:

| kacc - ype3BbIYAtHO OMACHBIE OTXO/IbI

Il xy1acc- BEICOKOOITACHBIE OTXOBI

Il x1acc- yMepeHHO OmacHbIE OTXObI

IV k7nacc- MagoomacHble OTXOIbI

V kJ1acc- mpaKkTUYECKH HEOMACHBIE OTXO/IbI

Kputepuu oTHECeHHs1 omacHbIX OTXOJ0B K Kjaccy onacHoctu st OIIC

Crenenp Kpurepuu oTHeCEHUS OTXOA0B K Kitace onacnoctu
BpPEIHOTO KJIACCY OMACHOCTH oTXo011a
BO3ACHUCTBUS
orxonoB Ha OIIC
OueHb BBICOKAS DKoJioruyeckas cucreMa 1-i1 xmacc.

HeoOpaTtuMo HapyiieHa. [lepuon Upe3BbIUaiiHO ONacHBIE.
BOCCTAHOBJICHUSI OTCYTCTBYET.

Bricokas DKoJIOrnYecKas CHCTEMa CUILHO 2-11 xjacc.
HapymieHa. [lepuon BoccranoBnenus — | BeicokoomnacHbie

ge MeHee 30 JIeT mociie moJIHOTO
YCTpaHeHI/ISI NCTOYHHKA Bpe)IHOFO

BO3JCHCTBUSI.
Cpennsis DKOJIOrHYeCcKas CUCTEMA 3-11 Kiacc.
HapyuieHa. [lepuoa BOCCTaHOBIIEHUS — | YMEPEHHO OIACHbBIE

He MeHee 10 JIeT rmocie CHUKEHU
BPEIHOTO BO3JICUCTBUS OT
CYHIECTBYIOIIEr0 UCTOUYHHKA.

Huzkas 0Dkonoruueckas cucreMa 4-1i xknacc.
HapyuweHa. [lepuon ManoonacHsle
CaMOBOCCTAHOBJICHUS — HE MEHee 3
JIeT.

OueHp HU3KAS DKonoruyueckas cucreMa 5-11 knacc.
MPAKTUYECKH HE HApYIIICHA. [IpakTyecku HeoNacHbIE

Bunet oOparenus ¢ 0Txo1aMu POU3BOJICTBA U MTOTPEOICHHUS:

- HaKONJIeHue /8peMeHHoe XpaHeHue B CIIEIUAIbHO OTBEJACHHBIX MECTaX Ha TEPPUTOPHH
PEIPUITHS/OPTaHN3alINN;

- pasmeujenue omxo006 - XpaHEHUE B CHELHAIbHBIX OOBEKTaX pa3MEILEHUs OTXOJO0B C
LENbIO TaJbHEeHIIIero 3aXOpOHeHUs, 00€3BpeKUBAHUS U UCIIOIb30BAHMUS,

-3aX0poHeHue — N30JIALUs OTX0JlaX, HE MOJUIeKAIMX AajbHEHIIeMy HCIOIb30BaHUIO B
CHEIHUANIbHBIX XPAHUIUINAX WIH MOJIUTOHAX 3aXOPOHEHHSI B LEJSIX MPEAOTBPAILICHUS MTOMalaHus
BPE/IHBIX BELIECTB B OKPY’KAIOILYIO CPELY;



-UCNONIb306aHUE OTXO0B — IPUMEHEHHE OTXO/I0B ISl IPOU3BOICTBA TOBAPOB /IPOILYKIHH
WM TIOJTy4YEHUS SHEPTUH;

- 0obe3spedxcusaniie OTXOIOB - 00pabOTKa OTXOJOB B IENIAX MPEAOTBPAIICHUS BPEIHOTO
BO3/ICIICTBUS Ha YEJIOBEKA U KOMIIOHEHTHI OKPY>Kalolel cpebl

- mpancnopmupoganue OTX0I0B — TEpEMEIEHHE OTXOJ0B C IMOMOIIBIO TPAHCIIOPTHBIX
CPEIICTB BHE TPaHUIl 3€MEJIBHOIO y4acTKa, HaXOSIIErocs B COOCTBEHHOCTH HOPUIMYECKOIO
JIMIIA WIK TIPEAOCTaBICHHOTO UM B apeHy.

[Ipy 1pOM3BOJACTBE MNPOAYKLUMHU II€JIECO00pa3HO YCTaHABIMBATh TEXHOJIOTHMUYECKHMA
yIENbHBI HOpPMAaTHB OOpa30BaHMS OTXOJOB — KOJUYECTBO TEXHOJOTHYECKHUX OTXOJOB Ha
€MHUILY TepepadOTaHHOTO ChIPbS WJIM TOTOBOM MPOAYKUMH.  BakHO MOAYEpKHYThH, YTO Ha
IPOM3BOJICTBO OTXOJOB TAaKXKE 3aTPAauMBaeTCs OOJBIIOE KOJIMYECTBO MATCPHAIBHBIX U
SHEPreTHUecKux pecypcoB. [loaToMy, ¢ TOUKHM 3pEHUS SKOJIOTHMH U HSKOHOMUKH HEOOXOIMMO
MUHUMHU3HUPOBATH KOJTHYECTBO OTXO/IOB.

Omxoovl 1-2 knacca onacHocmu 3aXOPOHEHUN) He NOOAeHCam, ux HeooXoouUMo
obe3spedrcusams.

Hampumep, sHeprocbeperarommue pryTHble Jammbl (1 Kiacc OMacHOCTH) MOABEPraroTCs
JIEeMEpKypHu3aluu. AKKyMYJSITOpDHBIE Oarapeu, cojaepkamue cBUHEN (2 KIacc OMacHOCTH),
nepes nepepadoTKoi Takke HeoOX0auMO 00e3BpeUTh B CIEIHATU3UPOBAHHON OpraHu3alluy,
yJIaJIMB CEPHYIO KHCIIOTY.

OO0parienye ¢ OTXOAaMH TPOU3BOJAUTCS C COOIIOICHHEM TPeOOBAHUN HKOJIOTHMYECKON
0€30MaCHOCTH.

B 3akone P® «O nuueH3upoBaHUM OTIEIBHBIX BUIOB JAESITEILHOCTH» YKa3bIBAETCS, YTO
JESATEIbHOCTh 110 O0€3BpeXMBAaHUIO M  pa3MenieHuto orxozos I-1V kiaccoB omacHoctu
MOJIJICIKUT JIMLIEH3UPOBAHHUIO.

ITo cBOEMY cocTaBy OTXO/bI MOYXKHO Pa3esIuTh Ha 3 TPYIIIbI

BTOPUYHOE CHIpbE — OTO MaTepHallbl W W3ACTHs WIM WX YacTh, KOTOpBIE IOCIE
MEPBOHAYAIILHOTO MCIOJIb30BaHUS MOTYT MPUMEHSTHCS IOBTOPHO B KAYE€CTBE MCXOHOTO CHIPhS
WTH U3JICITNS, SBJITFOTCS UCTOYHHKOM JIOTOJTHUTEIBHBIX MaTepUATBbHO-TEXHUICCKUX PECypCOB U
MOTYT 00€CTIeYUTh MOTYICHHE TPUOBLIN;

OWopaszimaraeMble OTXOJbI— OTXOIBI MHUIICBBIX W JAPYTUX TPUPOTHBIX OPTaHHYECKUX
BEIIIECTB, MOTYT OBITh MepepadOTaHbl B OpraHrYecKue yno0peHus (KOMIOCT), OJHAKO MPUOBLITH
OT peaJH3alny He BCer/la KOMIIEHCHPYET 3aTpaThl Ha epepadoTKy;

HernepepadaTbIBaeMble OTXOJbI — HE MOTYT OBITh MepepaOdOoTaHBIB MOJE3HYIO MPOIYKITUIO,

ar00 3aTpaThl Ha TAKYK MPOAYKIMIO CIHMIIKOM BEIUKH, B TAKOM CIy4ae OTXOJIBI 00pa3yroT
0e3B03BpaTHBIC TIOTEPH.
C ToukM 3peHHs] peHTabeNbHOCTH Hanbojiee KOMMEPUYECKH MPUBIIEKATEIbLHON SBIISIETCS TepBas
rpynna oTxoqoB B cTpaHax c pa3BUTOW HSKOHOMHUKOW W OTPaHUYEHHBIMH TMPUPOIHBIMU
pecypcaMu palMoHaIbHOE YIPABJICHUE MOTOKAMH OTXOJIOB TMO3BOJSET HE TOJIBKO YKOHOMHTH
TUTOIIA U, BBIJIESIEMbIE TIO MTOJIMTOHBI 3aXOPOHEHUST OTXO0/I0B, HO M 00ecreunBaTh 3PHEKTUBHYIO
nepepaboTky oTxomoB (recicling), To ecTh BoO3BpamiaTh 3HAYUTEIBHYIO OJIIO BEIIECTB M
MaTEepUajIoB B XO3SUCTBEHHBIA 000POT.

OddekTnBHas mepepaboTka OTXOIOB HEBO3MOXKHA 0e€3 OpraHW3allMHd WX Pa3elIbHOTO
(cenmekTUBHOTO) cbopa B MecTax UX oOpa3oBaHHs. IJTO KacaeTcsi He TOJIBKO OTXOJI0B
MIPOU3BOJICTBA, HO U TBepbIX ObITOBBIX 0TX0A0B (THO). Tak, cucrema copTUPOBKH OBITOBOTO
Mycopa B KWJIBIX JJOMax, NEHCTBYyIOIIass B ['epMaHUM, MO3BOJISET MOMyYaTh CIEAYIOIINE BUIbI
OTXOJIOB: MaKyJaTypy, IUIACTUKH, CTEKJIO, MUAIIEBbIe OTX0(bl. OCTaTOK HEOTCOPTHPOBAHHBIX Ha
MECTaX OTXOJaX COPTUPYETCS Ha MycOpoIepepadaThIBAOIINX NPEANPUITHIX. B  Takumx
YCIIOBUSIX Ha 3aXOPOHEHHE HAMPABIIAECTCS MUHUMAIBHOE KOJIMYECTBO OTX0I0B - He Oonee 10% .

B Poccum OGomee 90%  oOpasyrommxcss TBepablX ObITOBBIX 0TX0m0B (THO)
3axopaHuBaeTcs. AHalW3 KOMIIOHEHTHOTO COCTaBa JIaHHOTO BHJA OTXOJOB IIOKa3aj, 4YTO
HenepepabaTbiBaeMble  OTXOABI  cocTaBisitoT Jumb  30%, BTOpu4HOE ChIphe -35% WU
Ouopaznaraembie oTXoAbI -35% oT obmel mMaccel. Exeromno obpasyercs 6onee 40 MIIH TOHH




TBEPABIX OBITOBBIX OTXOJOB, B pacueTe Ha OJHOTO JKUTENS CTpaHbl-70 250 Kr B TOA, YTO
COTIOCTaBUMO CO CpeIHeeBponerickuMu mokazarensmu. [lotenmuan mnepepadbotku THO Bo
BTOpHUYHOE Chipbe B Poccum orennBaercss B 14 MiH T B rofl. OCHOBHOM CJI0)KHOCTBIO Ha ITYTH
nepepadotku ThO sBasieTCss OTCYTCTBHE CHCTEMBI CEIEKTUBHOTO cOOpa OTXO/I0B.

TpanuunroHHbIE BUJIBI BTOPUYHOTO CHIPhSI — JIOM U OTXOJbl METAJJIOB, OTCOPTUPOBAHHBIE
OTXOJbl MOJMMEPOB, TEKCTUJIb, MAKyJaTypa, CTEKJI0. MHOTOKOMIIOHEHTHBIE U 3arpsi3HCHHbIC
OTXOIbI TIepepadaTeiBaTh MpobiaeMaTudno. OHAKO HAJIMYUE B OTXOJaX IIEHHBIX KOMIIOHEHTOB,
HalpUMep PEOKUX U JAPAroleHHBIX METAJJIOB, ABISETCS MOTHBHUPYIOIIMM (aKTOpOM B
OpraHM3alMi COOTBETCTBYIOUIMX IPOU3BOACTB. Tak, B IOCIEIHEE IECATUIETHE IOSIBUINCH
TEXHOJOTMM U TMPOU3BOJCTBA IO IMepepadoTke OBIBIIMX B YNOTPEOJICHUM H3ACNIUN
AIIEKTPOTEXHUYECKOM TMPOMBIIIJICHHOCTH, a Takke O(PHCHOM TexHUKU. OpraHu30BaHbI
IIPOU3BOJACTBA HOBBIX PYJOHHBIX THIPOU3OJALIMOHHBIX MAaTEPUAIIOB W3  BTOPHUYHOIO
MOJIMATUIIEHA U PE3UHOBON KPOILKH, [TOJyYEHHOM U3 U3HOLIEHHBIX aBTOIOKPBIIIEK.

W3BecTHa TEXHOJOTHUSI MOJYYEHHUS] CHUHTETUYECKUX BOJIOKOH M BBICOKOKAYECTBEHHBIX
TKaHEeH M3 OBIBIIMX B yNOTpeOIeHHH OYyTBHUIOK, M3TOTOBJICHHBIX W3 MOJMATHWICHTepedTanaTa. B
KayecTBE BTOPUYHOTO ChIPbS OTXOJbl HambOJee IMOJHO HCIOJB3YIOTCI B METaJUTypruu,
EJUTI0JIO3HO-0YMasKHOM MIPOMBIIIIICHHOCTH, TIPU IIPOU3BOJICTBE CTPOUTEIIBHBIX MaTEPHAJIOB.

[Io cBoemy mnpHHLMIY UM KOHEUHOH IIeid MeTOJbl O00e3BpeXHBaHHUS U IepepaboTKu
JENATCA: Ha JINKBUIALMOHHBIE — pEelIaeT CAHUTAPHO-TUTMEHNYECKHE 33aUl; YTHIN3allMOHHbIE
— pemaeTr 3aJayd SKOHOMHUKHM W HCIIOJIb30BaHUS OTXOJOB Kak BTOPHYHBIX pecypcoB. llo
TEXHOJIOTHYECKOMY MPUHITUITY METOIBI MOTYT OBITH OMOJIOTUYECKHE, TEPMHUUSCKHUE, XUMHUYECKUE
u MexaHuueckue. Haubonee pacmpocTpaneHHbiMH MeTofamu B Poccum u 3a pyGexom
ABIIAIOTCA: CKJIQIUPOBAHUE HA IOJIWIOHAaX (JMKBHUJALMOHHBIM OMOJIOr0-MEXaHUYECKUI);
ckuranue  (JIMKBUAALMOHHBIA ~ TEPMHUYECKUI);  KOMIIOCTUpOBaHHME  (yTHJIM3aLUMOHHBIN
OMOJIOTUYECKUTA).

Cxuranve OTXOJOB BO3MOXHO TOJBKO B CIELUUANbHBIX YCTAHOBKAX , OCHAIIECHHBIX
MHOTOCTYIIEHYaTOW Ta3004UCTKONW. HekoHTpoaupyemoe C)KMraHue OTXOJOB KaK METO]
n30aBJICHUS] OT HUX MOXKET CTaTh UCTOYHUKOM TOCTYIJICHUSI TOKCHYHBIX BEIIECTB-TIPOIYKTOB
CTOpaHUs OTXO/0B B OKPY’KAIOIIYIO CPEy U CAETaTh €e OMacHOU Uil OMOIIEHO30B YKOCUCTEM U
yenoBeKka. PacmpocTpaHeHue MENKHUX MYCOPOCKHUTaTelnbHbIX 3aB0a0B B 70-¢ roasl 20 Beka B
EBporneiickux cTpaHax MpHBENO K 3arps3HEHUI0 OOBEKTOB OKPYXKAIOMICH Cpelbl B MECTax HX
pacmoIoKeHHs CTOUKHMH OpraHMYECKUMU 3arpsI3HATEIISIMH (6ensnupeHoM,
MONUXJIOPOUGEHUITAMH) U TSKEIBIMH METAJIAMH, YTO CIIPOBOLIMPOBANIO POCT 3a00JIeBAEMOCTH
HaCeJIeHUsI.

ObecnieueHne HKOJOTHUECKON 0€30MacHOCTH IPHU 3aXOPOHEHUHU OTXO0/10B

3axOpoHEHHE  4YacTH  OOpasyIoImUXCS  OTXOJOB  SBJSIETCS  HEU30EKHBIM.
HecankunonupoBaHHbIe CBAJIKA MycOpa U MPOMBIIIIEHHBIX OTX0JI0B HAHOCAT CEPbE3HBIN Bpes
OKpYyXaromie cpene M 310poBbi0 HaceneHus. COBPEMEHHBIN MOJUIOH 3aXOPOHEHUS OTXOJIOB,
CHPOEKTUPOBAHHBINA C YYETOM TpeOOBaHMI HKOJIOTHYECKU OE30MAaCHOr0 3aXOPOHEHHs OTXO[OB,
ABIIIETCS O0BEKTOM MHKEHEPHOH 3aIIUThI OKpYysKatolei cpeabl. Cpenn 3TUX TpeOoBaHMi

THJIPOM3OIISALMS.  TeJda TOJUIOHA Uil TPEAOTBPALICHHUS 3arps3HEHUS TPYHTOBBIX BOJ
bunpTpaToMm,

oTBOJ Omorasza (MmeraHa), oOpasylolierocs B TOJIIE OHOpa3IararolIUXCs OTXOAOB Kak
MPOAYKT aHadpPOOHON AECTPYKIIMH OPraHUYECKUX BELIECTB,

MOCJIOMHAs 3aChINKA OTXO/A0B IPYHTOM U YINIOTHEHUE OTXO/I0B.

[Ipu cTpoutenbcTBe MONUIOHOB cKiIaaupoBanHus ThO BaXKHEMIIMMH yCIIOBUSMM SIBIISTFOTCS
CIIeIyIOIIHe: HAIMIHe CBOOOJHOTO y4acTKa C OCHOBAaHHWEM Ha BOJOYIOPHBIX IPYHTaX;- YPOBEHb
TPYHTOBBIX BOJI HWKE 3 M OT IMOBEPXHOCTH ILIOIIAIKH; HAJTMYKME TPYHTA WIK UHEPTHBIX OTXOJI0B
s w3omsimuu ThO; monydeHue paspernieHusi Ha BBICOTY cCKiagupoBaHusi (cBeimie 20 M);
pa3MeIleHne MOJIUTIoHa Ha paccTossHUM 10 15 kM ot nenTpa cobopa THO. Ilpu BeiOOpe yuacTka
o/l MoJuroH ckinaaupoBanus THO momkHa OBITH IPOBEIEHA HE TOJIBKO I'e€OJOTHYECKas OI[CHKA
TEPPUTOPUHU, HO U HKOHOMHYECKas BAPUAHTHOCTh MNpOpabOTKM mojuroHa. Jlms Kaxaoro



BapHaHTa MOJOHUPAIOT 3EMENbHBI Y4YacTOK M YyCTaHABIWBAIOT TPAHCIOPTHBIE 3aTpaThl IO
BBIBO3Y OTXOJIOB, CPOKH JICMCTBHS TMOJIMTOHA, OOOCHOBaHHBIE Ha oOecrieueHue Mnorpedurenei
KOMIIOCTA.

3akonomarenbctBo PO B o06nacTu oxpaHbl OKpYKAroIIEH Cpelbl U 30POBbsl HACCIICHHS
3ampeniaer cOpoc OTXOMOB MPOU3BOJCTBA W MOTPEOJICHUS, B TOM YHCIE PaJIUOAKTUBHBIX
OTXOJIOB, B IOBEPXHOCTHbIE U TOJ3€MHbIE BOJHBIE OOBEKTHI, HA BOJOCOOpHBIE IUIOUIANU, B
HEJpa M Ha IMOYBY;- pPa3MEIICHHE OIMACHBIX M PAJUOAKTUBHBIX OTXOJIOB HA TEPPUTOPHSIX,
MPUJIETAIOIINUX K TOPOJCKUM U CEIbCKUM MOCETICHHIM; pa3MeIlleHUe OMACHBIX U PaInOaKTUBHBIX
OTXOJIOB B JIECOMAPKOBBIX, KYPOPTHBIX, JI€U€OHO-03JOPOBUTEIBHBIX, PEKPEAIIMOHHBIX 30HAX, HA
MyTSIX MUTPALUU SKUBOTHBIX, BOJIM3U HEPECTUJIUIN M MHBIX MECTaX;- 3aXOPOHEHHE OMACHBIX U
pPaZlMOaKTUBHBIX OTXOJIOB HAa BOJOCOOPHBIX TIUIOIMIAJSAX IOJ3EMHBIX BOJHBIX OOBEKTOB,
UCIIONIB3YEMBIX B KadyecTBE MCTOYHHKOB BojaocHaOxkeHus. Ilpu cTpouTenscTBe 3aBOJIOB
MexaHu3upoBaHHOH nepepabotkn THO ogHMM M3 PKOHOMHMYECKHX IIOKa3aTelel sBIseTcs
HaJIMYUe TapaHTHUPOBAHHBIX MOTPEOUTENEH KOMIIOCTA (OPraHMYeCKOro y100peHus WK TOTINBA)
B paauyce a0 20 kM. IIpu crpoutensctBe 3aBoja 1o cxkuranuto ThO ¢ yTunmzanueit TerioBon
SHEPruu SABIISETCS TapaHTUPOBAHHOE (KPYIVIOCYTOYHOE W KpPYIJIOTOJAUYHOE) MOTpebiieHue
TEIUIOBOW SHEPTUH.

OmnacHble CBOICTBA OTXO0B

OTX0/IbI B CBOEM COCTaBE MOTYT COJIepKaTh BPEIHBIC BEIECTBA, 00JIa1al0IINe OMACHBIMU
CBOICTBaMH (TOKCHUYHOCTBIO, B3PBIBOONACHOCTBIO, MOKAPOOIACHOCThIO, BEICOKON pEaKIIMOHHON
CIIOCOOHOCTBIO) WM BO3OyauWTenedl MHQPEKIMOHHBIX  OOJIE3HEH, YTO  MPEACTaBIsET
HEMOCPEJACTBEHHYIO WJIM MOTEHIMAIBbHYIO OMACHOCTh ISl OKpY>Karollled MPUPOJHOM cpeibl U
3710pOBbsi  uesoBeka. K o00pallleHHi0 ¢ TakKuMU OTXOJIaMH TPEIbSBISIIOTCS CHeIHalIbHbIC
TpeOOBaHMUS.

OTx0apl TPOU3BOJACTBA M MOTpeOIeHMS, OOpa3ylomMecs B MPOIECCE BBITOTHEHHS
Pa3IUYHBIX BHJIOB PadOT M YCIAYr pas3IWYyaroTCs MO CTETEHH OIMACHOCTH JUIsl OKPYIKaroIen
OPUPOTHON cpedapl W denoBeka. llpeampustue, Ha KOTOPOM OOpa3yrOTCs OTXOABI, B
COOTBETCTBUHU C NpUHATHIMA B P® mporemxypamu o0s3aHO MPOBECTH UACHTHU(HHUKAIIMIO BCEX
o0Opa3yronmxcsi BUI0B O0TX0J0B ¢ mnpucBoeHneMm koja mo ®KKO u ompenenuTs cTeneHb HX
OITACHOCTH.

Tpunanuarusnaunsiii kog no ®KKO onpenensier BUI OTXOI0B, XapaKTEPU3YIOLIUNA HX
oOue kinaccudukanvoHHble mpu3Haku. llepBble Bocemb 1HU(P HUCHOIB3YIOTCS AN
KOAMPOBAHUS TMPOUCXOXKACHUS OTXO0Ja; JeBATas U JecsAtas Uudpsl HCHOIB3yeTcs s
KOJIMPOBAHUS arperaTHoro cocTostHus u pusnyeckoit ¢popmel (0 - JaHHBIE HE YCTAHOBIICHHI, | -
TBEPIBIA, 2 - KMJAKUH, 3 - macTooOpa3HbId, 4 - 1UIaM, 5 - reib, KOJJIOWI, 6 - dMyJbcus, 7 -
cycneHsus, 8 - ceimy4uit, 9 - rpanymnsat, 10 - mopomkooOpa3ubii, 11 - meuteoOpas3Hbid, 12 -
BOJIOKHO, 13 - TOTOBOE W3JenHe, IOTEpsBIICE NOTPEOUTEIbCKHE CBOMCTBA, 99 - wuHOE);
OJIMHHA/IIIATAs U ABEHAANATast MU(PPBI UCTIOIB3YIOTCS JUIsl KOJUPOBAHUS OMACHBIX CBOMCTB U MX
koMOuHanwmii (0 - JTaHHBIE HE YCTAHOBJCHBI, | - TOKCHYHOCTH (T), 2 - B3PBIBOOINACHOCTH (B), 3 -
no)kapoomacHocTh (1), 4 - BBICOKAas PEaKIMOHHAs CMOCOOHOCTH (p), 5 - coaepkaHue
BO30yauTENeH MHPEKIIMOHHBIX Ooye3Hel (u), 6 - T+B, 7 - T+m, 8 - T+p, 9 - B+m, 10 - B+p, 11 -
B+u, 12 - n+p, 13 - n+m, 14 - p+u, 15 - T+B+m, 16 - T+B+p, 17 - T+O+p, 18 - B+Otp, 19 - B+1tW,
20 - mtpt+u, 21 - T+B+mtp, 22 - Btutp+u, 99 - onacHble CBOWCTBA OTCYTCTBYIOT); TPUHAILATAS
nrdpa uCroNb3yeTcs A1 KOJUPOBAHUS KJIacca OMACHOCTH JIJIsi OKPY’KAIOIISH MPUPOTHON CPeIbl
(0 - xyacc OnMacHOCTH HE YCTaHOBJICH,

Ilpumep:

54100213 02 03 3

\ Macna zudpaenuueckue ompadomanmeoie,

He colepoiicauiue 2an02eHbl
ArperatHoe COCTOSIHUE 3 KJj1acc onmacHOCTH



AKHUAKOE MOYKAPOOoOIIacHO

K orxonam 1-2 xnacca omacHOCTH OTHOCSITCSI OTXObI, COACPKAIIUE TAKEIbIE METAIUIbI U
UX PacTBOPUMBIE COeIUHEHUS (PTYTh, BaHAMI, XpOM 6+, CBUHEII), @ TAaK)KE MBILIbSIK, CUJIbHbIE
MUHEPAIbHBIC KHCIOTHI M IIEJI0YH, HEKOTOpble BHIBI acOecTa, CTOHKHWE OpraHHYECKUe
3arpsi3HUTENU (MONMUXIOpOU(EHUIIBI, CoAepKAIIUecs B HEKOTOPhIX MapKax TpaHC(HOPMaTOPHBIX
Maced, ecTUIAaX, Kpe3od).

OTtxoapl 1-2 K1acca OMacCHOCTH HE MOAJIEKAT 3aXOPOHEHUIO U JOJKHBI ObITh 00€3BPEKEHbI
¢ cobmroieHneM TpeOOBAaHUI SKOJIOTUYECKON O€30MacHOCTH M OXpaHbl TPyJa IO CHEIHAIBHO
pa3paboTaHHON TEXHOJIOTHH.

Hecobmronenne mpaBuia oOpaiieHus ¢ 0TX0IaMU MOKET MIPUBECTH K OCTPBIM OTPABICHUSM
NepCOHANIAa U 3arpsi3HEHUI0 00BEKTOB OKPYIKAIOIICH Cpe/bl- MOYBBL, TPYHTA, IOBEPXHOCTHBIX U
MOJI3EMHBIX BOJI, BO3JIYIIHON cpeipl. 3arps3HEHHE OKPYKAIoMIeH cpeipl OTXOJaMu  W/WiIn
MPOAYKTAMH UX CTOPaHMsI/pa3lioKeHUs MOXKET TaKKe CIPOBOLIMPOBATH POCT 3a00J€BaEMOCTH
HACEJICHUsI, TPOKMUBAIOIIETO B 30HE BIUAHMS OOBEKTOB BPEMEHHOI'O HAKOIUICHMS , XpaHEHUS U
3aXOpPOHEHUS OTXO/I0B.

B 3akone P® «O nuueH3upoBaHUM OTAEIbHBIX BUJIOB JIESITEIBHOCTU» YKAa3bIBAETCS, UTO
NESTENIbHOCTh 10 OO0Ee3BpeXMBAaHUIO M pa3MenieHuto oTxozos I-1V kiaccoB omacHocTu
MO/JICKUT JIMIIEH3UPOBaHUI0. JIMIIEH3UU, KOTOpasi BBIJAETCS MIPH MOATBEPKACHUH BBIMOIHEHUS
CJIeIyIOIIMX JIUIICH3UOHHBIX TPEOOBAHUMN 110 HKOJIOTMUYECKU 0€30IaCHOMY OCYIIECTBIIEHUIO BCEX
JIEUCTBUN C OTXOJaMU:

OCYIIECTBIISITh YYET U YCTAHOBJICHHYIO 3aKOHOJATEIbCTBOM OTYETHOCTH B cepe
oOpalieHus ¢ 0TX0AaMHu;

OCYIIECTBIISITH KOHTPOJIb HA BCEX ATanax oOpalleHusi C OTXOAaMH;

OCYIIECTBIISATh OOyYeHHWE U TIOBBINICHWE KBalu(puKanmuu pabOTHUKOB, 3aHATHIX B
mpoiieccax oOparieHus ¢ OTX0AaMHu.

TpeboBanusi Mo 0OpAIICHUIO C OTXOAAMH JOJDKHBI OBITh yUTEHBI TIPHU OCYIIECTBICHUU
CJICTYIOIINX BUOB JACSITEIHHOCTH:

MIPOIECCHI JOOBIYHU MOJE3HBIX UCKOTIAEMBbIX;
MIPOLIECCHI EPEPAOOTKU CHIPHS;
MPOIECCHI TEXHUYECKOTO 00CITYKMUBaHUSI 000PYI0BaHMUS, 3IaHUH, COOPYKEHU;
MIPOCKTUPOBAHMUE, PEKOHCTPYKIIUS U CTPOUTEITHCTBO OOBEKTOB,
PEMOHT ¥ MOHTaX 000PYIOBaHHUS,
npuodpeTeHne U MoAU(PUKAIUSI COOCTBEHHOCTH;
MoJ/IepKaHue B CAHUTAPHOM COCTOSTHUM NMOMEIICHUI U TEPPUTOPHUH;
3aKYIIKH ChIpbs, MaTEepUaJIOB U APYTUX TOBapHO-MaTepuaabHbIX lleHHOoCcTel (TMLI);
3aKJII0OUYE€HNE KOHTPAKTOB U JJOTOBOPOB;
B3aUMOJICHCTBHUE C TIOCTABIIMKAMU U TIOAPSTINKAMH,
TPAHCTIOPTUPOBKA CHIPHS, MPOYKIIUHU U 1pyrux TMII;
MOTPY309HO-PA3rPYy30YHBIX paboTax;
xpanenust TML];
1a00pPaTOPHBIX UCCIICOBAHUSAX U HCTIBITAHUSIX.
KoHTponbHbIE BOMPOCHI K MpakTHYeCKoMy 3aHATHIO «(O0ecmeueHue 9IKOJIOTHYECKON
0€30macHOCTH TpU OOpaIeHUH C OTXO/IaMH IMPOU3BOJICTBA U MTOTPEOIECHUSD
1.HackonpKko akTyanbHO BbICKa3biBaHHE MeHeneeBa 00 0TX0/Aax /sl HAIllero BpeMeHu?
2.YT10 Takoe 0TX0/1bl MPOU3BOACTBA?
3.Yto Takoe OTX0bI MOTpeOIeHUs?
4.Ha kakue KJ1acchl OMaCHOCTH MOIPA3AEIISIOTCS OTXObI?
5.I1ouemy He MoOJyIEKAT 3aXOPOHEHUIO OTXOJbI 1-2 Kiacca omacHOCTU?
6.K xaknM mocseICTBUSIM MOYKET MPUBECTH HETPABIUIIBHOE 00paIlieHHEe C OTX0AaMu?
7.Yto Takoe HOpMATUB 00OPA30BAHMSI OTXOA P MPOU3BOACTBE MPOTYKITUH?



8.Kakue Buabl 0OpamieHusi ¢ 0TXOJAaMHU BO3MOXKHBI KPOME 3aXOPOHEHUSI B COOTBETCTBUH C
3akoHoM P® «O06 0TX01aX MPOU3BOJCTBA U MTOTPEOICHUS» ?

9.Yto takoe ®KKO u ajist gero pazpaboTaH 3T0 TOKyMEHT?

10.KakuMu onacHBIMU CBOMCTBAMH MOT'YT 00J1aJIaTh OTXObI?

11.ITpuBenute 3-4 mpumepa ype3BblYaiiHO OnacHbIX 0TX010B (13 GKKO)

12.ITpuBenuTe npuMepsl 0TX01000pa3yIOIUX BUIOB AEITEILHOCTH -3-4 puMepa.

13.IlpuBenute TpuMepsl OHOpa3IaraeMbIX OTXOJOB U OTXOJOB, HE IOJBEPTArOIINXCS
JNECTPYKLUUHU B TOuBe?

14.IlpuBenure mpUMEpbl OTXOJ0B, KOMIIOHEHTHl KOTOpbIE MOXKHO IepepadoTaTb U JU
UCIIOJIb30BaTh MHOTOKPATHO.
Biausinue conuaibHO-3K0JI0IrH4eCKUX (paKTOPOB HA 310POBbE Yel0BeKa

IIe.m; 3aHATHA: PACCMOTPETb BUJAbI U HCTOYHHUKHN 3KOJIOTMYCCKOr'o 3arpA3HCHUA CPCAbI,
O3HAaKOMJICHHUE C HpO6HCMaMI/I I‘CHHO'MOI[I/I(i)I/IHI/IpOBaHHBIX IIPpOAYKTOB.

BOITPOCHI A OBCYXKJAEHWA:

1.EcTecTBEHHO-ITPUPOIHBIE KOMIIOHEHTHI OMOJIOTMYECKOTO 3arpsi3HEHUS:

e BO30yOUTENU U MEPEHOCUYNKN NH(PEKIIMOHHBIX 3a00JI€BaHUN YEIIOBEKa;

® MbUIbLIA PACTCHUM;

® 3arpsA3HEHUE )KUBOTHOTO MPOUCXOXKICHNUS;

® [IJICCEHb;

® CHHE-3eJIEHbIE BOJOPOCIIH.
2.TexHOreHHbIE KOMIIOHEHTHI OMOJIOTUYECKOTO 3arps3HEHMUS:

® OTXO[Ibl )KUBOTHOBOJYECKUX KOMILJIEKCOB;

® HEKOTOpbIE MPOAYKThl OMOTEXHOJIOTHUH.

HPAKTHYECKAHA PABOTA:

1.Chopmuposats npodsemy "I'MII-mtonp3a ninm Bpen 11 uemoBedecTBa, 00CyKIaeMYIO B
dbopme 1eoBOM UrpHI.

2. BeICTymieHUs] y4aCTHUKOB KpPYTJIOTO CTOJIA, IOJArOTOBJIEHHBIE IO MaTepHuaiaM 0030pa cTaTeu
1o npobiemMe reHeTuuecku MoauduuupoBaHHbIX oprann3MoB (I'MO) 3a nmocnenHue nAThk JieT,
TaKXe MOTYT OBITh HCIOJIB30BaHBI MHTEPHET-PECYPCHI: BEAYIINH -1 «3a», Beaymii- 2
«TIPOTUBY, OMOJIOT, MOJUTHYECKUE 0003peBaTENN, TEHETUK, TOPTOBBIN SKCIEPT, (hapMaleBT,
arpoHOM, MPECTABUTEIb IPABOCIABHON LIEPKBU, TUETOJIOTH , Bpad —IeANATp.

3. IlonBeaenue utoroB. Kaxkaplil CTYJIEHT B TPYIIIE BICKA3bIBAET CBOE MHEHHE KaK OH OTBETHUT
Ha Bornpoc "KynuTh Heab3s 3apeTUTh - I/Ie IOCTaBUTH 3arATyto?"

OCHOBHBIE ITOHATHUA 11O TEME:
buomexwnonoeus, eewnas undcenepus, ' MO (cenemuyecku Moouguyuposantvle opeanu3mbl),
KAeMOUHAs UHICEHePUs, NIA3ZMUOd, MPAHC2eHHble OP2AHUMbL

IpakTnueckoe 3ansitue Ne 11. Keiicbl Ha aHaau3 HHGOPMAIIUM 0 HAYYHBIX TOCTHKEHUAX B
00J1aCTH reHeTHYEeCKUX TEXHOJIOTH, KJIeTOYHOH MHKEeHEePHHU, MUIIEBbIX O0HMOTEXHOJIOT WA,
3amura Keiica: npeacraBjeHue pe3yJbTATOB PellleHUus KeilcoB (BHICTYIJIEHHE ¢
npe3eHTanmne)

1. Padora ¢ Keiic-3aJaHUAMH

Tema 1. IlumeBble MpPOAYKTHI W 370pPOBbE dYeloBeKa. Pa3paboTka HOBBIX JIEKapCTBEHHBIX
npenapatoB [logydeHune TpPOAYyKTOB OpokeHHsT C moMoImibio Apoxokeit. [lomyuenue
OpPraHMYECKUX KHCIIOT, BUTAMHHOB M OenkoB. M3ydeHue mecHeBbIX rpuboB. BrusHue
temmeparypsl 1 pH cpenpl Ha nelicTBrue (epMEHTOB (aMHIIA3bI).



Tema 2. O6macTu NMpUMEHEHHsI TPAHCTEHHBIX pacTeHuid . [lomyueHne TpaHCTeHHBIX pacTeHUN
MeTosioM arpouHpexnuu. Vcnonp3oBaHue BUPYCOB Ui TE€HETHUECKOH TpaHchopmaiuu
pactenuil. ['eHeTHuecKue KOHCTPYKIMM Ui BBEJCHUs TeHeTHueckoil mHpopmarmu B JIHK
mnactua Metoasl BBenenust JJHK B pactutenbhbie kiaeTku. [lonydeHre TpaHCTEHHBIX PACTEHHI
JUISl  CEJIbCKOXO3AMCTBEHHOIO HCMOJIb30BaHUSI T|paHCTeHHBbIE pPACTEHHUs, YCTOMYMBBIE K
repOuIIaM, HACEKOMBIM-BPEIUTENAM, OOJE3HsIM, HeONaronpusiTHeIM (AaKTOpaM Cpelbl.
TpaHCreHHbIE pacTEeHUs C yJIy4IICHHBIMH BKYCOBBIMU U TOBAPHBIMM KaueCTBAMM, YJIy4IICHHOU
MULIEBOM U MPOMBIIUICHHON LIEHHOCThIO TpaHCreHHbIE PACTEHHS KaK UCTOYHUK MEIULIMHCKUX
npemnaparoB TpaHCreHHBIE pacTeHUS — Oy Iyllee MUPOBOTO CEJILCKOTO XO3sHCTBA.

Tema 3. buorexHonorust u 3THKa . TeXHOJIOTHH ¢ MPUCTABKOK «Ono». Hexoropeie sTuueckue u
[IPaBOBBIE ACHEKTHl IPUMEHEHHUs OMOTEXHOJIOTMYECKUX MeTon0B. Kpyr stuueckux mpobieMm B
cdepe MeIUIIMHBI. AHAJIN3 U OLIEHKA THYECKUX ACIIEKTOB PAa3BUTHUSI HEKOTOPBIX MCCIIETOBAHUN
B OMOTEXHOJIOTHH..

2. llogBepgenune wutoroB. 3amuTa wucciaenaoBaHuil. [IpakTudeckas 3ammra HCCIEIOBAHUU.
OOcyxeHrue pe3yiapTaToB pabOT 10 HCCieaoBaTelbckuM TeMaM. [IpencraBienue
PE3YJIbTATOB pPEIICHHSI KEHCOB (BBICTYIUICHUE C MPE3CHTAIUEH )

IpakTnyeckoe 3ansaTue Ne 12. ITHyeckue acneKThl pa3BUTHS OMOTEXHOJIOTHIl U
NpUMeHeHUEe X B )KU3HH YeJI0BeKa, MOUCK U AHAJIN3 MH(OPMALMYU U3 PA3JIUYHBIX
HCTOYHMKOB (HAY4YHAasl M yUeOHO-HAYYHAS JIUTEPaTypa, CpecTBAa MACCOBO MHPopMaUH,
cetb UHTepHeT 1 apyrue). Keiicsl Ha anaau3 uHGopManum 00 ITHYECKUX ACHEKTaX
pa3BuTHsi OMoTexXHOoJ10ruil (o rpynnam). 3amura keiica: IlpeacraBiienue pe3yibTaToB
pelieHns KeicoB (BBICTYIJICHUE C NPe3eHTalue)

«AHanus u OICHKA 3THYCCKUX ACIICKTOB Pa3BHUTUA HCKOTOPBIX I/ICCJIGIIOBaHI/If/'I B
OMOTEXHOJIOTHI
Llenp: MpoBECTH aHATN3 aCMIEKTOB PA3BUTHUS HEKOTOPBIX UCCIIEOBAHU B OMOTEXHOJIOTHH.
OOGopynoBaHHUE: TEOPETUIECKUIM MaTepral Mo TeMe, KapTOYKH-3a/IaHuUs.

XoJ1 paboThL.

Samanue 1.
Bapuant 1. M3yuunte TeopeTuueckuii MaTepuan rno reMe « buoTexXHOIOTHH — ATO...» H
3aroJHUTE TaOJIUITY:

BUJ OMOTEXHOJIOTHH 11eJIb TAHHOT'O HAIIPABIICHUS KpaTkuii 0030p mpodIIeMbl

Bapuant 2. M3yuute TeopeTuyeckuit Mmatepuain o reMe «KiioHupoBaHue)» U 3aIoTHUTE
TaOIHITY:

BUJ OHMOTEXHOJIOTHU [CJIb JaHHOTO HAITpaBJICHUSA KpaTKI/Iﬁ 0630p HpO6JICMBI

3aoanue 2. Caenaiite BBIBOJBI 00 dTHUECKUX MPOOIEeMax OMOTEXHOJIOTHH.

«AHAJIN3 ¥ OLEHKA ITHYECKHX ACMEKTOB PAa3BUTHS HEKOTOPBIX MCCJIEI0BAHUI B
OMOTEeXHOJIOT I

Llesb: MpoBECTH aHANN3 aCTIEKTOB PAa3BUTHSI HEKOTOPBIX UCCIIEIOBAaHUN B OMOTEXHOIOTHH.
OO6opy1oBaHKE: TEOPETUUECKUI MaTeprall [0 TeMe, KapTOUKU-3aJaHMsL.

Xoa paboThl.

3aganue 1.



Bapuant 1. M3yunTe TeopeTnueckuii MmaTepuain 1o reMe «buoTexXHoI0ruu — 3T0...» U
3aroJHUTE TaOJIUITY:

BUJ OMOTEXHOJIOTHH 11eJIb JAHHOTO HAIIPABIICHUS KpaTKuii 0030p mpoOIeMbl

Bapuanr 2. M3yunrte TeopeTndeckuii MaTepuai 1o teme «KinoHupoBaHue» U 3arl0HUTE
Ta0JIuILy:

BUJ OMOTEXHOJIOTHH 1EJIb JaHHOT'O HaIlpaBJICHUSA KpaTKI/Iﬁ O630p HpO6J’I€MBI

3aoanue 2. Caenaiite BBIBOJBI 00 STHUECKHUX MPOOIeMax OMOTEXHOJIOTHH.
IHpunoscenue ona I1P 4 (meopemuueckuit mamepua)

Texnonocuu c npucmagkoit «ouo»

I'ennas u knemounasa unsicenepus

['eHHas U KJIETOUHAS MHKEHEPHs — SIBJIAIOTCS BaXKHEHIIMMU METOIaMH (MHCTPYMEHTaMN),
JeKaLMMU B OCHOBE COBPEMEHHON OMOTEXHOJIOTHUH.

MeTo/1bl KIIETOYHOM MHKEHEPUH HaIpaBJIEHbl HA KOHCTPYMPOBAHHUE KJIETOK HOBOrO Tuna. OHu
MOTYT OBITh UCIIOJIb30BAHBI JIJIs1 BOCCO3JaHUS JKU3HECTIOCOOHOM KIIETKU U3 OTAEIbHBIX
(parMeHTOB pa3HbIX KJIETOK, A5 00bEAMHEHUS LIEIbIX KICTOK, IPUHAUICKABIINX PA3IUIHBIM
BUJIaM C 00pa30BaHuEM KJIETKH, HECYIlIel TeHEeTUYECKUI MaTepual 00eux UCXOIHbIX KIETOK, U
JIPYTHUX OIlepaLyii.

['eHHO-MH)KEHEPHbIE METO/Ibl HAlpaBJIEHbl HA KOHCTPYHUPOBAaHUE HOBBIX, HE CYIIECTBYIOLIUX B
IIPUPOJIE COYETAaHUI T€HOB. B pe3yibTaTe NpHUMEHEHUs T'€HHO-MH)KEHEPHBIX METOIO0B MOXHO
nojlyyaTtb pekoMOuHaHTHbIEe (MoauduuupoBanHsie) wmoiaekynsl PHK u JJHK, nns uwero
NPOU3BOJUTCS BBIZCNICHHE OTAEIbHBIX T'€HOB (KOIUPYIOIIMX HYXXHBIM NPOIYKT), U3 KIETOK
Kakoro-au0o opranusma. Ilocne mpoBezeHHs onpeaeneHHbIX MaHUMYJSIUN C STUMH T€HaMu
OCYILECTBJIIETCSI MX  BBEJAEGHHE B  JIpyrMe  OpraHu3Mbl  (OakTepuH, APOXKH U
MJIEKOMUTAIONIUE), KOTOPbIE, MOJYYHB HOBBIM T'eH (TeHbI), OyAyT CIOCOOHBI CHHTE3UPOBATH
KOHEYHBIE IIPOAYKTHI C U3MEHEHHBIMH, B HY>)KHOM Y€JIOBEKY HAIpaBICHUH, CBOMCTBaMU. MHbIMU
CIIOBaMH{, TEHHas WHXXEHEpUs T[O3BOJSET TOoJdy4yaTh 3aJaHHble (KelaeMble) KauyecTBa
U3MEHSEMbIX MM TEHETHMYECKH MOIU(GHUIMPOBAHHBIX OPTraHU3MOB MM TaK Ha3bIBAEMBbIX
«TPAHCTE€HHBIX» PACTEHHUH U )KUBOTHBIX.

Haubounbiiee npuMeHeHNe TeHHasi HHKEHEpHs Hallljla B CEJIbCKOM XO3sICTBE M B MEMLIMHE.
Jlrogu Bcerna 3aAyMbIBIMCh HaJ T€M, KaK MOXXHO HAyYUThCS YIPaBISITh NMPUPOAOH, U HCKAIIU
CHOCOOBI TOJTyYeHHsI, HANpUMeEp, PACTEHUH C YIy4YIIEHHBIMH KadeCTBaMHU: C BBICOKOH
ypOKalHOCTBIO, OoJiee KPYHHBIMH M BKYCHBIMM IUIOAMHM WJIM C  TOBBIIICHHON
XOJIOOCTOMKOCTBIO. C JaBHUX BPEMEH OCHOBHBIM METO/IOM, KOTOPBIM MCIOJB30BAJCS B ATHX
nensix, Obuta cenekius. OHa NIMPOKO MPUMEHSETCS 10 HACTOSIIEr0 BPEMEHHU M HaIlpaBJieHa Ha
CO3J1aHHE HOBBIX U YJIYHYILIEHHE YK€ CYLIECTBYIOIIHUX COPTOB KYJIbTYPHBIX PACTEHMH, MOPOJ
JIOMAIIIHUX >KMBOTHBIX U IITAMMOB MUKPOOPTaHHW3MOB C LIEHHBIMHU JIJISl YEJIOBEKA MPU3HAKAMU U
CBOMCTBaMH.

Cenexknus CTpOUTCS Ha OTOOpEe pacTeHHWH (KMBOTHBIX) C BBIPAKCHHBIMH OJIaronpHATHBIMU
OpU3HAKaMU W JaJbHEHIeM CKpEeIIMBAaHMM TaKUX OPraHM3MOB, B TO BpEeMs KaK T'€HHas
MH)XCHEpUSI MO3BOJISIET HEMOCPEJICTBEHHO BMEIIMBATHCA B TEHETUYECKHI amnmapaT KIETKU.
BaxHo oTMeTUTh, 4YTO B XOJ€ TPAJUIMOHHON CEJNEKIUH MOJYyYUTh T'MOPUIBI C HMCKOMOMU
KOMOMHAIMENW MOJIE3HBIX IMPHU3HAKOB BEChbMa CIIOKHO, MOCKOJIBbKY K MOTOMCTBY HEpENaIOTCs
OoueHb OonblIMe (GpParMEeHThl T€HOMOB KaXJOro U3 pOJUTENed, B TO BpeMs KaK TI'€HHO-
MH)XCHEPHBIE METOJIbl MO3BOJIAIOT paboTaTh Yallle BCEro C OAHMM WM HECKOJIbKMMHU T€HaMH,



npuyeM HX MOAU(UKAIMK HE 3aTparuBaloT padoTy Ipyrux TeHOB. B pesynbrate, HE Tepss
JIPYTHUX TMOJIE3HBIX CBOMCTB pAacTeHUs], YJIaeTcsl J00aBUTH €Ille OAMH HJIM HECKOJIBKO MOJE3HBIX
MPU3HAKOB, YTO BEChMa IIEHHO JJIsi CO3JaHMS HOBBIX COPTOB U HOBBIX (hopm pactenuii. Ctano
BO3MOJKHBIM HM3MEHSTh Yy PACTEHUM, HAIPUMEpP, YCTOMYMBOCTh K KJIIMMATY M CTpeccaM, WIH UX
YyBCTBUTEIBHOCTh K HACEKOMBIM WM OOJE3HSM, pPACIPOCTPAHEHHBIM B OMPEACIIEHHBIX
pPErvoHax, K 3acCyXe U T.J. YUEHbIC HAJCIOTCS 1a)Ke MOIYyYUTh TaKHe MOPOJIbl AEPEBLEB, KOTOPHIE
ObuTM OBl YCTOWYMBBHI K MOXKapaM. BeayTcst MIMpOKHE MCCIIEOBAHUS O YIYUIICHUIO MHIIEBON
LEHHOCTU Pa3IMYHBIX CEIbCKOXO3AWCTBEHHBIX KYJIBTYp, TAKUX KaK KYyKypy3a, cosi, KapTo]elib,
TOMaThl, TOPOX U JIp.

HcTopuuecku, BHIACISAIOT «TPU BOJIHBD B CO31aHUU T€HHO-MOIU(GUIIUPOBAHHBIX PAaCTECHUIL:
[lepBass BonHa — koHen 1980-x rogoB — co3gaHue pPAcTEHUH C HOBBIMU CBOWCTBaMU
YCTOWYMBOCTH K BHpycaMm, Mapa3uTraMm HId repOunugaMm. B pacTeHUsX «mepBOil BOJIHBD)
JIOTIOJTHUTEIPHO BBOJWJIM BCETO OJUH TE€H M 3aCTaBISIM €ro «paboTaTh», TO €CTh
CHUHTE3UPOBATh OJMH JIOMOJHUTENbHBIN Oenok. «[lome3nbie» reHsl «Opamam» Iud0 y BUPYCOB
pacreHuit (mns (QopMHUpOBaHUS YCTOHUMBOCTH K JaHHOMY BHPYCY), JHOO y IOYBEHHBIX
Oaktepuit (11 hopMUpPOBaHUS YCTOMYUBOCTH K HACEKOMBIM, TepOUIIAIAM).

Bropas BomHa — Hauvano 2000-x roloB — CO3/1aHUE PACTCHUH C HOBBIMU HMOTPEOUTEITHCKUMHU
CBOMCTBAMM: MACJIMYHBIE KYJIbTYPhl C MOBBIILICHHBIM COJEPXKAHUEM U U3MEHEHHBIM COCTAaBOM
Maceds, (PyKThl U OBOIIHU C OOJIBIINM COAEPKaHUEM BUTAMUHOB, 00Jiee MUTATEIbHBIE 3€PHOBBIC
U T.J.

B Hamm 1HM y4eHble CO3JA0T PacTeHUs! «TPETbed BOJHBI», KOTOpble B Ommkaimme 10 jer
MOSIBAITCSL HAa PBIHKE: PpAcTEHHUSI-BAaKUMHBL, PACTEHUSA-OMOPEAKTOpPhl IS IPOU3BOJCTBA
IIPOMBIIIIEHHBIX MPOAYKTOB (KOMIIOHEHTOB JUIsl Pa3iIMYHbIX BUJOB IIJIAaCTHKA, KpPACUTEJIEH,
TEXHUYECKUX Macel U T.1.), pacTeHus - (paOpHuKu JieKapcTB U T.1.

['eHHO-MH)KEHEpHBIE Pa0dOTHI B )KUBOTHOBOJICTBE MUMEIOT JIPYTYIO 33/1a4y. BrojgHe HOCTHXKUMON
LEJIbIO TIPU COBPEMEHHOM YpPOBHE TEXHOJIOTUU SIBJISIETCSI CO3JaHHME TPAHCTEHHBIX JKUBOTHBIX C
onpeAenEéHHBIM IeIeBbIM TeHOM. Hampumep, reH Kakoro-HuOy/lb IIEHHOTO TOPMOHA KUBOTHOTO
(Hampumep, TOPMOHA pPOCTa) HMCKYCCTBEHHO BHENPSETCS B OaKTepUI0, KOTOpas HadMHAET
OPOAYLHPOBAaTh €ro B OoyblIuX KonuyecTBaxX. EIle oIWH MpUMep: TPAaHCTEHHBIE KO3bBI, B
pe3ylibTaTe BBEIECHUSI COOTBETCTBYIOIEIO IeHa, MOTYT BbIpabaThiBaTh crieuuduueckuii Oemok,
dakrop VIII, KOTOpBIH MPEMATCTBYET KPOBOTCUEHHUIO Y OOJBHBIX, CTpPaJaloNuX reModuinei,
uin  QepMeHT, TPOMOOKHMHA3y, CIOCOOCTBYIOIIMIA paccachlBaHUIO TpPoMOa B KPOBEHOCHBIX
cocylax, 4YTO aKTyalabHO [UIsi NPOPUIAKTUKH | Tepanmuu TpoMOodueOuTa y JIOACH.
TpaHcreHHblE >KMBOTHbIE BbIpaOaThIBAIOT ASTH OEJNKM HaMHOro ObIcTpee, a caM crnoco0
3HAQUYMUTEIIbHO JEIIEBJIE€ TPATUIIMOHHOTO.

B xonHme 90-x romoB XX B. yuénsie CIIA BIIOTHYHO MOJONUIM K TOJYYEHHUIO
CEJIbCKOXO3SUCTBEHHBIX JKUBOTHBIX METOJOM KIOHMPOBAHHS KJIETOK AMOpPHOHOB, XOTS 3TO
HalpaBlIeHUE HYXXJAeTcsl elle B JaJbHEHIINX Cepbe3HbIX MCCIeAOBaHUAX. A BOT B
KCEHOTpaAHCIUIaHTAllUU — MEePEeCcajKe OpraHoB OT OJHOTO BUJA YKUBBIX OPraHU3MOB JAPYroMmy, -
JIOCTUTHYThl HECOMHEHHBIE pe3yibTaTbl. Haubonpiine ycnexu moiydeHsl MpU MCHOJIb30BaHUU
CBHUHEU, UMEIOIIMX B T€HOTHUIIE TIEPEHECEHHBIE T€HbI YEJIOBEKA, B KAU€CTBE JOHOPOB Pa3IUYHBIX
opraHoB. B aToM ciydae HaGmro1aeTcsi MUHUMAJIbHBIN PUCK OTTOPKEHUS OpraHa.

VY4énble TakKe MPeANnoaratoT, YTO IEPEHOC TEHOB IOMOXKET CHU3UTD AJUIEPTUIO YEJIOBEKA K
KOpOBbeMY MOJIOKY. [lenenanpasiennsie namenenus B JIHK kKopoB q0JKHBI IPUBECTH TaKXKE K
YMEHBIIEHUIO COJAEPKAHMS B MOJIOKE HACHIIIIEHHBIX YKUPHBIX KUCIOT U XOJIECTEPUHA, UTO
cZienaeT ero emre 0osiee MoJe3HbIM NS 3J0POBbSI.

[ToreHnmanbpHast ONACHOCTh MPUMEHEHHUS TeHETUYECKH MOTU(UIIMPOBAHHBIX OPTaHU3MOB
BBIpaXKaeTcsl B IByX aclekTax: 0e30MacHOCTb MPOJOBOILCTBUS IJIS 30POBbS JIFOJIEH 1
IKOJIOTHYECKUE TIocaeACcTBUA. [103TOMy BayKHENIIMM 3TAllOM IIPU CO3JaHUH T€HHO-
MOIU(UIIMPOBAHHOTO POAYKTA JOHKHA OBITH €r0 BCECTOPOHHSAS IKCIIEPTH3a BO H30exkaHe
OMacCHOCTH TOT'O, YTO MPOIYKT COACPKUT MIPOTEUHBI, BBI3bIBAIOIINE AJUIEPTHIO,

TOKCHYHBIE BEIIECTBA WM KAaKHE-TO HOBBIE ONIACHBIE KOMIIOHEHTHI.



3nauenue ouomexuonozuii onsa MeOUuuuHbl.
[ToMrMO MIMPOKOrO TPUMEHEHUS B CEJIBCKOM XO3SMCTBE, HAa OCHOBE T€HHOW WHXKEHEPHUH
BO3HUKJIA Ieasi OTpacib (hapMaleBTUYECKOW MPOMBINIICHHOCTH, Ha3biBaeMmas ‘‘UHAYCTpUei
JHK” wu mpexacrapmsitonias co0o0il OJHY M3 COBPEMEHHBIX BETBeM OuoTexHosoruu. boiee
YETBEPTH BCEX JIEKApCTB, UCIIOJIB3YEMBIX CeiYac B MUPE, COJIepKAT MHIPEIUECHTHI U3 PACTEHUU.
['eHHO-MOUUIIMPOBAHHBIE PACTEHUS SBJISIOTCS JCIIEBBIM U OE30MAaCHBIM HCTOUYHUKOM ISt
MOJTy4eHUsl TOJIHOCThIO (YHKIIMOHATBHBIX JIGKAPCTBEHHBIX OCNKOB (aHTHTEN, BaKIIUH,
(dbepMeHTOB U JAp.) Kak Ui YeloBeKa, Tak U JUIsl )KUBOTHBIX. [IpuMepamu npuMeHEHHUs] TeHHOM
WHXXEHEPUU B MEIUIIMHE SBISIOTCS TaK)Ke MPOU3BOACTBO YEJIOBEUECKOTO HHCYJIMHA IyTEM
UCIIONIb30BAaHUSl  T'€HHO-MOJIU(MUUIMPOBAHHBIX  OaKTepHii, MPOU3BOJICTBO  JPUTPONOITHHA
(ropMoOHa, CTUMYIUPYIOIIETO 00Pa30BAHUE IPUTPOIIUTOB B KOCTHOM Mo3re. dDu3noiorudeckas
pOJIb JAHHOTO TOPMOHA COCTOMT B PEryJIALIMM MPOAYKIMH 3PUTPOLIMTOB B 3aBUCHUMOCTU OT
NOTPEOHOCTH OpraHU3Ma B KUCIIOPOJIE) B KYJBType KIETOK (T.e. BHE OpraHW3Ma YeJIOBEKa) WU
HOBBIX [TOPOJ] IKCIIEPUMEHTAIbHBIX MBIIIEH /111 HAYYHBIX UCCIIETOBAHUN.
Pa3zpaboTka METOHOB reHHON WH)KEHEPUH, OCHOBAHHBIX Ha co3fgaHuu pexoMOmHaHTHBIX JIHK,
npuBesia K TOMY «OHOTEXHOJOTHYECKOMY OyMy», CBUICTENSIMU KOTOPOIO MBI SIBIISIEMCSI.
brnaromapst nocTMXKEHHWSIM HayKd B JTOH O0JIaCTM  CTalo0 BO3MOXHBIM HE  TOJIBKO
Co3/1aHue «OMOJIOTUYECKHX PEaKTOPOBY», TPAHCTEHHBIX KUBOTHBIX, T€HHO-MOIUPUIIUPOBAHHBIX
pacTeHui, HO U MPOBEJACHUE I'eHETUYECKOW MacnopTU3aliuu (IIOJTHOTO UCCIEAOBaHUS U aHAIU3a
TEHOTHIA 4YeJIOBEKAa, IIPOBOJUMOIO, KaK MPaBUIIO, Cpa3y IOCIE POXKICHHUS, IS ONpPENeSICHUs
NPEAPACIIONOKEHHOCTH K pPa3IMYHbBIM  3a00JIeBaHMSIM, BO3MOXHYIO  HEaJIeKBAaTHYIO
(ayIepruyueckyro) peakiyio Ha T€ WM WHbIE JIEKapCTBa, a TAK)Ke CKJIOHHOCTh K ONPEEICHHBIM
BUJIaM JICATENLHOCTH). | 'eHeTHyecKast macopTU3alis MO3BOJISET MPOTHO3UPOBATH U YMEHBIIATh
PHUCKHU CEPACYHO-COCYTUCTBIX U OHKOJIOTMYECKUX 3a00JIeBaHUM, UCCIEI0OBATh U MPEJOTBpaIlaTh
HelpojereHepaTuBHbIE 3a00JIeBaHUS UM TPOLIECCHI  CTApEHUs, aHAIM3UPOBaTh HEUpPO-
¢dbu3noIorNUecKre OCOOCHHOCTH JIMYHOCTH HAa MOJICKYJISIPHOM YPOBHE), IHArHOCTUPOBAHUE
reHeTHYecKux 3aboseBannii, co3ganue JIHK-BakuuH, reHoTepamnus pa3NuvHBIX 3a00I€BaHUI U
T.J.
B XX Beke B OOJNBIIMHCTBE CTpaH MUPA OCHOBHBIC YCHUJIMS MEIUIIMHBI ObLTH HAIMPaBJICHBI Ha
00opp0y C WHGEKIIMOHHBIMA 3a00JIEBAHHMSIMHU, CHWKEHHE MJIQJICHUYECKOM CMEPTHOCTH U
YBEIMUEHUE CpeIHEed MPOJOIKUTEN,HOCTH JXKU3HH. CTpaHbl ¢ Oolee pa3BUTON CUCTEMOU
3paBOOXPAHEHUs HACTOJIBKO MPEYCHEeTr Ha STOM MyTH, YTO COWIM BO3MOKHBIM CMECTHTH
AKIICHT Ha JICYEHUE XPOHUUYECKUX 3a00JeBaHUI, OONIe3HEH CepAeyHO-COCYIUCTON CHUCTEMBI U
OHKOJIOTUYECKUX 3a00JIeBaHM, MOCKOIbKY UMEHHO 3T IpyMIbl 00Jie3HEN J1aBajal HauOOoIbIINH
MPOLIEHT MPUPOCTA CMEPTHOCTH.
ODHOBPEMEHHO TIUIM TOWCKH HOBBIX METOJOB U MOAX0J0B. CyIIECTBEHHBIM SIBUIOCH TO,
4YTO HayKoW Oblla JoKa3aHa 3HAYUTENbHAs POJb HACJIEICTBEHHOM MPEIpacIioioKeHHOCTH B
BO3HHKHOBEHUH TaKUX IIHPOKO PACIPOCTPAHEHHBIX OOJE3HEW, Kak HIeMudeckas O0JIe3Hb
ceplla, TUMEPTOHHUsS, s3BEHHas OOJe3Hb IKEeIyAKa U JBEHAALATUIIEPCTHON  KHUIIKH,
ncopuas3, OpoHxuaigbHas actMa M Jp. CTaJio OYEBHIHBIM, 4TO NS 3(PGHEKTUBHOTO JICUCHUS U
npoUIaKTUKUA ITUX OOJIe3HEW, BCTPEYAIONIMXCS B IMPAKTUKE Bpauell BCEX CHENHMaTbHOCTEH,
HE0OXOAMMO 3HaTh MEXaHU3MbI B3aUMOJICHCTBUSI CPEJOBBIX M HACIIC/ICTBEHHBIX (PAKTOPOB B MX
BO3HMKHOBEHUU U PA3BUTUH, A, CIIEIOBATEIbHO, JaNbHEHIIMI Mporpecc B 3/1paBOOXpPaHEHUU
HEBO3MOXKEH 0€3 pa3BUTHS OMOTEXHOJOTMYECKHX METOJIOB B MEIWIIMHE. B TociemHue rojabl
MMEHHO JTH HAMpPaBJICHUS CYUTAIOTCS PUOPUTETHBIMU M OYPHO pa3BUBAIOTCS.
AKTYyaJlbHOCTh TIPOBEJICHHS JIOCTOBEPHBIX TEHETHUYECKHUX HCCIEOBAaHUN, OCHOBAHHBIX Ha
OMOTEXHOJOTMYECKHX IMOAX0JaX, OYECBHIHA €IIe U MOTOMY, YTO K HACTOAIIEMY BpPEMEHHU
nu3BecTHO yxke Oosee 4000 HacmencTBeHHBIX OosiesHed. Oxono 5-5,5% nereir poXmaroTcs ¢
HACJICACTBEHHBIMHU WM BPOXKIAEHHBIMU 3a00neBanusMu. He menee 30% IeTCKOM CMEPTHOCTH BO
BpeMsi OEpeMEHHOCTH M B MOCIEPOIOBOM IMepHoJe OOYCIOBICHO BPOXIEHHBIMU IMOPOKAMU
pa3BUTHSL W HaclleCTBEHHBIMU OonesHsmu. [locie 20-30 neT HAYMHAIOT MPOSBIATHCS MHOTHE
3a00JieBaHUs, K KOTOPHIM Yy ueloBeKa ObUIa TOJIBKO HACJEICTBEHHAs IMPEApacHoOKEHHOCTb.



OTO TPOUCXOAWUT TIOA BO3JCUCTBUEM pA3IMUHBIX CPENOBBIX (DAKTOPOB: YCIOBUS JKU3HU,
BpE/IHbIE MMPUBBIUKH, OCIIOKHEHHUS MOCIIe TIepEeHECEeHHBIX 00JIe3HEH U T.1I.

B Hacrosiiee Bpemsi yke MOSIBUINCH NMPAKTHUYECKUE BO3MOXXHOCTU 3HAUUTEIBHO CHU3UThH HWIIU
CKOPpPEKTHPOBATh HEraTHMBHOE BO3JCHCTBUE HACIEACTBEHHbIX (akTOopoB. MemunuHcKas
reHeTHKa OOBSICHWIIA, YTO MPUYMHON MHOTHX T'CHHBIX MYTAIlMil SIBJISETCS B3aMMOJCHCTBHE C
HEONAroNpUsATHBIMU ~ YCJIOBHSIMH ~ CpEJbl, a, CJENOBAaTeNbHO, pellas AKOJIOIMYecKue
npoOJIEeMBl  MOXHO JOOUTHCS CHW)KCHHS 3a00JICBA€MOCTH PpAKOM, aJIeprued, CcepIedHo-
COCYAMCTBHIMU 3a00JI€BaHUSIMH, CaxXapHbIM JAMA0ETOM, MNCUXUYECKUMHU OOJE3HSIMU U JaxKe
HEKOTOPBIMA HH(EKIIMOHHBIMHU 3a00JieBaHUsMU. BmecTe ¢ TeMm, Y4EHBIM YAallOCh BBHISBUTH
TeHbl, OTBETCTBEHHBIC 32 MPOSBICHUE PA3IMYHBIX MATOJOTHA U CIIOCOOCTBYIONINE YBEIHMYCHUIO
MPOJIOJDKUTENBHOCTH KU3HU. [IpU MCHONB30BaHUM METOJ0B MEAUIIMHCKON M€HETUKH XOPOIIUe
pe3yNbTaThl MONyuYeHbl Tpu JeueHun 15% Oomnesnelt, B oTHomeHnuu noutu 50% 3aboneBaHuit
HaOJIIOAeTCs CYIIECTBEHHOE YIIyUIlICHHE.

Takum 00pa3zoMm, 3HAYUTEIbHBIC JIOCTHXKEHUS TEHETUKH TMO3BOJWJIM HE TOJBKO BBIUTH Ha
MOJICKYJISIPHBI YPOBEHb H3YUYEHUS TEHETHUYECKUX CTPYKTYp OpraHu3Ma, HO M  BCKPBITh
CYIIHOCTh MHOTHX CEpPhE3HBIX 00JIE3HEH UeI0BeKa, BILIOTHYIO MOIONTH K T€HHOM TEpaIuu.
Kpome Toro, Ha ocHOBE MEAMKO-TE€HETUYECKUX 3HAHUM MOSBUIMCH BO3MOXHOCTH JUIsl paHHEH
JUAarHOCTHKHU HACIICJICTBEHHBIX OO0JIE3HEH U CBOEBPEMEHHOM NPOGUIAKTHKU HAClEICTBEHHOU
MaTOJIOTHH.

Bakneiiimum HarpaBieHHEeM MEIUIIMHCKON FeHETHKHU B HAcToslIee BpeMs sIBIseTCs pa3paboTka
HOBBIX METOJIOB JMATHOCTHKHU HACJICJCTBEHHBIX 3a00JIeBaHUN, B TOM YHUCJIEe M OONe3HEH C
HACJICICTBEHHOW  MpeApacnoyiokeHHOCThio.  CerogHss  y)Xe  HHKOTO  HE  yJIUBISET
NpEeAUMIUIAHTAIIMOHHAS. JIMarHOCTHKA — METOJ| JMAarHOCTHUKKA AMOpHOHA HA pPaHHEW CTaauu
BHYTPUYTPOOHOTO DPa3BUTHUS, KOTJa Bpau-TeHETHK, M3BJEKas JHIIb OIHY KIETKYy Oyayliero
pebeHKa ¢ MUHUMAJIbHOW yTPO30H IS €T0 KU3HU, CTABUT TOYHBIN JMArHO3 WK MPEIyTPEkKIaeT
0 HACJIEJICTBEHHOMN MPEAPACIIONOKEHHOCTH K TOW WJIM WHOM OOJIE3HHU.

Kak Tteopernyeckas W KIMHUYECKas JTUCHUIUIMHA MEAMIIMHCKAas TE€HETHUKAa MPOJIOJIKAET
WHTEHCHUBHO Pa3BUBATHCS B PA3HBIX HANPABJICHUIX: U3YUYEHHUE T€HOMA YEJIOBEKa, [IMTOTCHETHKA,
MOJIEKYJIsIpHAsT W OMOXMMHYECKas TEeHETHKAa, HWMMYHOTCHETHKa, TEeHETUKA pa3BUTHUA,
MOMYJISAIIMOHHAS TeHETHKa, KJIIMHAYECKast TeHETHKA.
brnarongaps Bce 6osee mUpoKoMy MPUMEHEHUIO OMOTEXHOJIOTHYECKIX METO/IOB B (papMarieBTHKe
¥ MEIWIIMHE TMOSBHJIOCH HOBOE TOHITHE «IIEPCOHATM3UPOBAHHONW MEIUITUHBDY, KOTA JICUCHUE
MalMeHTa OCYIECTBISAECTCS HAa OCHOBE €ro WHIUBUIYAIbHBIX, B TOM YHCJIE TE€HETUYECKHX
OCOOEHHOCTEH, M JaKe MpernapaThl, UCIOIb3yEeMbIE B IPOIECCE JICUEHUS, WM3TOTABIUBAIOTCS
WHJIUBUIYAIbHO JJIs KaXJO0r0 KOHKPETHOTO MAallMeHTa C y4eToM ero cocTtosHus. [losiBneHue
TaKMX TPEmapaToB  CTal0  BO3MOXHBIM, B  YaCTHOCTH, Oyarojaps MPUMEHEHHUIO
TaKOro OHMOTEXHOJOTHYECKOro MEeTOoJla, Kak THOpuau3aius (MCKyCCTBEHHOE CIHSHHE) KIETOK.
[Tpomieccsl rMOpHUAM3AIMN KIETOK W TOJYyYEeHHUS THUOPHUAOB €Ile /10 KOHIIA HEe M3y4YeHBl U He
oTpaboTaHbl, HO BaXHO, YTO C UX T[OMOIIBI0 CTaJIO BO3MOXXHBIM HapabaThHIBATh
MOHOKJIOHAJIbHBIE aHTWUTEeNIa. MOHOKJIOHAJIBHBIE AHTUTENA — 3TO CIEIHUAIBHBIE «3alUTHBIC
OenKku, KOTOpble MPOAYIUPYIOTCS KIETKAMH HMMMYHHOH CHCTEMBl 4YelOBeKa B OTBET
Ha TMOSIBJICHHE B KPOBHU JIFOOBIX UYKEPOJHBIX areHTOB (Ha3bIBAEMBIX aHTHIE€HAMH): OakTepuid,
BUPYCOB, SJIOB U T.1. MOHOKJIOHAJIbHBIE aHTUTENA 00Ja/1al0T HEOOBIKHOBEHHOH, YHUKATHHON
Crenu(PUIHOCTRI0, M KaXXJ0€ aHTUTENIO y3HAaeT TOJIbKO CBOW AHTWUIEH, CBSI3bIBACTCA C HUM U
JieNnaeT ero Oe30MacHbIM sl YelloBeKa. B cOBpeMEeHHON MeIUIIMHE MOHOKJIOHAIBHBIE aHTUTElNa
IIUPOKO HCIIONB3YIOTCS B JUArHOCTHUECKUX IeNsiX. B HacTosimiee Bpemsi OHU MPUMEHSIOTCS
TakkKe B KaueCTBE BBICOKOI(D(PEKTUBHBIX TMPENapaToB s WHIWBUIYATBHOTO JICUCHUS
MalMEeHTOB, CTPAIAIOIINX TAKUMH TsDKEIIBIMU 3a0oseBaHusIMHU, Kak pak, CITU]/ u ap.

Knonuposanue

KJ'IOHI/IpOBaHI/Ie — OTO OJWH K3 MCTOAOB, NMPUMCHACMBLIX B OHMOTEXHOJIOTHH AJId IOJIYy4YCHUS
HICHTUYHBIX ITIOTOMKOB IIpHU TTOMOIIH OecmoJiioro Pa3MHOKCHHA. HNuaue KIIOHUPOBAHUC MOKHO



ONPENIETUTh KaK MPOIECC U3TOTOBJICHUS T€HETUUECKU MJIEHTUYHBIX KOMUW OTIEIBHON KIETKU
WM opranu3ma. To ecTh MONy4deHHbIE B pe3yJIbTaTe KJIOHHPOBAHMUS OPraHU3MBI MOXOXKHU HE
TOJIKO BHEIIHE, HO U TeHeTHYeCKass HHPOpMaIlus, 3aI0KEHHAsI B HUX, a0COJIIOTHO OJMHAKOBA.
TepMuH «KJIOHUPOBAHUE» MPOUCXOIUT OT AHTJIMMCKOTO cioBa clone, cloning (BeTouka, mooer,
OTIIPBICK), KOTOpoe 0O0O3Ha4YaeT Tpynmy pacTeHud (Hampumep, (GPYKTOBBIX JIEPEBHEB),
MOJIyYEHHBIX OT OJHOIO PACTEHHSI-IIPOU3BOJUTENSI BEr€TaTUBHBIM (HE CEMEHHBIM) CIOCOOOM.
[To3)xe Ha3BaHUE «KIOHHPOBAaHME» OBUIO TEPEHECEHO Ha pa3pabOTaHHYIO TEXHOJIOTHIO
MOJyYEHUsI HUJICHTUYHBIX OPraHMW3MOB, MMEHYEMYIO TaKXKe «3aMEIIeHHE KJIETOYHOIO sIpay.
OpraHusMmsbl, IIOJly4E€HHbIE IO TaKOM TEXHOJIOTMH, CTAJIU Ha3blBaThCs KiloHaMu. B konne 1990-x
rogoB XX Beka cTaja O4eBHJIHA BO3MOXXHOCTh MPUMEHEHHUS 3TOW TEXHOJIOTHH JJISl MOMyYeHUs
FEHETUYECKU UACHTUYHBIX YEJIOBEYECKUX MHIUBUIOB, TO €CTh CTAJIO PEAJIbHBIM KIOHHUPOBAHUE
YeJioBeKa.

B npupone kiI0HMpOBaHHE HIMPOKO PACIPOCTPAHEHO Yy PaA3JIMYHBIX OPraHU3MOB. Y pPaCTCHHUU
€CTECTBEHHOE KJIOHHPOBAHHWE MPOUCXOAUT TMPH PA3IUYHBIX CHOCO0aX BEreTaTHBHOTO
PasMHOKEHHUS, Y KMBOTHBIX - IPU TMAPTEHOTEHE3€ M Ppa3IMyHBIX (PopMax MoIMIMOPHOHUH
(MOMMAMOPHOHUS: OT «IOJIM-» U Iped. embrion — «3apoAbllD — O0pa30BaHUE Yy >KMBOTHBIX
HECKOJIBKUX 3apobliieii (OJIM3HEOB) W3 OXHOW 3UTOTHl B pE3ylibTaTe €€ HENpaBHILHOTO
JIeJICHUST  BCJICACTBUE  BO3JCHCTBUA  ClOydalHbIX  (akTopoB). VY moaed NpuMepoM
HOJMAMOPUOHUN MOXKET CIYXKUTh POKICHHUE OJHOSHMIEBBIX ONU3HEIOB, KOTOPHIC SBISIOTCS
ecTecTBEeHHbIMU KiIOHamMH. IIupoko pacnmpocTpaHeHO KIOHAIBHOE pPAa3MHOXKEHUE Cpenu
paKooOpa3HBIX U HACEKOMBIX.

[TepBBIM MCKYCCTBEHHO KJIIOHUPOBAaHHBIM MHOTOKJIETOYHBIM OpraHu3MoM crtaja B 1997 r. oBua
Homnmu. B 2007 rogy onHoro u3 cosjaareneil KIIOHUpoBaHHOW oBLbI Enuzasera Il Harpaauna 3a
9TO HAyYHOE IOCTHXKEHUE PBILIAPCKUM 3BAHHUEM.

CyTbI0 TEXHUKHU «SAEPHOTO NEPEHOCA», HCIOJIb3YEMOW NpU KIOHUPOBAHUH, SIBISIETCS 3aMEHa
COOCTBEHHOTO KJIETOYHOTO fJipa OIUIOJOTBOPEHHOM SUIEKIETKH Ha SApO, W3BJICUEHHOE U3
KJIETKM OPraHu3Ma, TOYHYI0 TE€HETHYECKYH0 KOMHUIO KOTOPOro IUIaHupyercs mnoiayyuTh. K
HACTOAIIEMY BpEMEHHU pa3paboTaHbl HE TOJIBKO METOJbl BOCIPOU3BEIECHUS TOIO OpraHu3Ma, U3
KOTOpPOTO KIIeTKa ObUIa B3STa, HO M TOTO, OT KOTOPOrO OBUT B3SIT TE€HETUYECKUH MaTepHuall.
[TosiBUIach MOTEHIMAIbHAS BO3MOXKHOCTh BOCIIPOU3BEACHUS YMEPIIEro OpraHu3Ma, Jaxe B
TOM clly4dae, KOrJa OT HEro OCTaINCh MUHUMAJIbHBIC YacTH - HEOOXOAMMO TOJIBKO, YTOOBI M3 HUX
MOKHO OBLITO BBIIETUTH TeHeTH4eckuit Mmatepuan (JJHK).

KnonupoBaHue OpraHu3mMoB MOXKET OBbITh TIOJHBIM WMIUM 4YacTU4YHBIM. [Ipu  moixHOM
KJIOHUPOBAHUM BOCCO3/1aETCS BECh OPraHU3M IIEJIMKOM, a MPU YACTUYHOM - BOCCO3/IAl0TCS JIHUILb
T€ WJIA WHBIC TKAaHU OpTaHU3Ma.

TexHomOTHsST BOCCO3/IaHMS IIEJIOT0 OPTaHW3Ma KpailHe MEepPCIeKTHBHA B Cliydae HEOOXOIUMOCTH
COXPAaHEHUS PEAKUX BUJOB KUBOTHBIX WIIU JIJIi BOCCTAHOBJICHUS UCYE3HYBIIUX BUIOB.
YacTuyHoe KIOHHPOBAaHUE - MOXKET CTaTh BaXHEHIIMM HampaBlieHHEM B MEIUIMHE,
MOCKONBKY ~KJIOHUPOBAaHHBIE TKAaHU MOTYT KOMIIEHCUPOBAaTh HEIOCTAaTOK U  JAe(eKTs
COOCTBEHHBIX TKaHEW oOpraHu3Ma 4YeloBeKa M, 4YTO OCOOEHHO CYIIECTBEHHO, OHHU HE
OTTOPrarOTCsl MPH TpPaHCIUIAaHTAalUMU. Takoe TepaneBTUYECKOE KIOHHUPOBAHHME W3HAYAIBHO HE
IpeJoiaraeT MojiydeHue 1eoro opraHusMa. Ero pazButue CO3HATEIbHO OCTAHABIMBAIOT Ha
pPaHHHX CTaJUsIX, a TMOTYYUBIIHECS KIETKH, KOTOPbIE HAa3bIBAIOTCS SMOPHOHAIBHBIE CTBOJIOBBIC
KJIETKU (3MOpHOHAIbHBIE WIIH 3aPOABIIIEBbIE CTBOJIOBBIE KJIETKH - CaMble IPUMUTHUBHBIE KIIETKH,
BO3HUKAIOIINE HA PaHHHUX CTAAMSIX Pa3BUTUSA SMOPHOHA, CIIOCOOHBIE Pa3BUTHCS BO BCE KIETKH
B3pOCJIOTO OpraHM3Ma), HCIHOJB3YIOT JUIS BbIPAOOTKM HYKHBIX TKaHEH WIM JpYyrux
OMOJIOTHYECKUX  MPOAYKTOB.  ODKCHEPUMEHTAIBbHO  JIOKa3aHO, YTO  TepaleBTHYECKOE
KJIOHUPOBaHHE MOET OBIThb TaKXe C YCIeXOM MPUMEHEHO Uil JIEYEHUS HEKOTOPBIX
3a00JIeBaHU YEJIOBEKa, JO CHUX IOpP CUUTAIOUIMXCA HEeW3IeuyuMbiMH (00Ne3Hb Ablreiimepa,
6omne3np [lapkuHCcoHa, WH(MAPKT, HHCYNBT, AUAOET, paK, JEUKEMUs U JIp.), TTO3BOJIUT HM30eraTh
poxaeHHs nered ¢ cuHApoMoM JlayHa M OpPYrMMH T€HETHYECKHMH 3a00JeBaHUSIMH. YUYeHBIC
BUJST BO3MOXHOCTh YCIIEHIIHOTO MCHOJb30BAaHUS METOAOB KJIOHHpPOBaHMS B Oopnbe co



CTapeHUEM U JJI1 YBEIMYEHHUs MTPOJOJLKUTEIBHOCTH KU3HU. BaKHEUIIMM IIPUWIOKEHUEM 3TOU
TEXHOJOTHH SBJSIETCS M O0JacTh PENpoAYKIMHU - TMPH OECIIONWHU, KaK >KEHCKOM, TaK U
MYKCKOM.

HoBble mnepcrnekTUBBl OTKPBIBAKOTCS TAKXKE Uil NPUMEHEHUS KIOHUPOBAHHUS B CEIbCKOM
XO3SIICTBE M KUBOTHOBOJACTBE. [IyTéM KIOHMPOBAHMS MOXKHO IOJIY4YaTh )KUBOTHBIX C BBICOKOU
MPOJYKTUBHOCTBIO SIMI], MOJIOKA, IIEPCTH WM TAKUX KUBOTHBIX, KOTOPBIE BBIICISAIOT HYXHbBIE
4eJIoBeKy (pepMeHTHI (MHCYNIUH, HHTEphEepoH U 1p.). KoMOMHUpYsST METOABI TeHHON WHXEHEPUU
C KJIOHHUPOBAaHUEM, MOKHO BBIBECTH TPAHCTE€HHBIE CEJIbCKOXO3SMCTBEHHbIE PACTEHUS, KOTOPbIE
CMOTYT caMH ce0s 3aluIarte OT BpexuTeneil mnm OynyT YCTOWYHMBBI K OIpeNeJIEHHBIM
00JIe3HSIM.

3nech OBUIM TEPEYMCIICHBI TOJBKO HEKOTOpPHIE M3 BO3MOXKHOCTEH, KOTOPBIE OTKPBIBAIOTCA,
Onarogapsi MpUMEHEHUIO 3Toi HoBeliei Texnonoruu. OIHAKO, MPU BCEX CBOMX JOCTOMHCTBAX
U TIEPCIIEKTUBAX, CTOJIb BAXKHBIX JJIS PEIICHUS] MHOTUX MPOOJIeM 4el0oBeYeCTBa, KIOHHPOBAHUE
ABIIIETCS OJHOW M3 caMbIX OOCYKJaeMbIX 00JacTel HAyKM W MEIULUHCKON MPakTUKU. DTO
CBSI3aHO C HEPEIIEHHOCTBIO LIEJIOr0 KOMILJIEKCA MOPAJIbHO-3TUYECKUX U IIPABOBBIX ACIEKTOB,
CBSA3aHHBIX C MAHUMYJISALHUSIMHU C MOJOBBIMU U CTBOJOBBIMHU KJIETKaMH, Cynb00i »MOpuoHA U
KJIOHUPOBAHUEM YEIIOBEKA.

HeKomopbte muuecKue u npasoesvle aCneKmsl NPUMEHEHUA OuomexHon0ZUUECKUX MEMOO06

OTHKa — y4yeHHE O HPAaBCTBEHHOCTH, COIJIACHO KOTOPOMY IJIaBHOW JOOpOJETENhI0 CUHUTAETCA
YMEHHME HalTU CEpeMHY MEXy IBYX KpalHocTel. JlaHHas Hayka OCHOBaHa ApUCTOTEIIEM.
bruosTnka — 4YacTh 3THKM, M3y4arollas HPAaBCTBEHHYIO CTOPOHY JESATECIBHOCTH 4YEJIOBEKAa B
MEIHIMHE, OHOJIOTUH. Tepmun MpeII0KEH B.P. [ToTTepom B 1969 I.
B y3kom cMbicie OnosTuka 00O3HAayaeT Kpyr 3THYECKHX HpolieM B chepe MeauuuHbl. B
LIMPOKOM CMBICIE OHMOITHMKAa OTHOCHUTCS K HCCIIEIOBAaHUIO COLUAJIBHBIX, 3KOJIOIMYECKHX,
MEIULIUHCKIX M COLMAIbHO-TIPABOBBIX MNPOOJEM, KacaloLMXCAd HE TOJIBKO 4YeloBeKa, HO HU
JFOOBIX JKMBBIX OPTaHW3MOB, BKIIOYEHHBIX B DKOCHUCTeMBI. To ecTh OHa mMMeeT (puiaocodckyro
HaIPaBJIEHHOCTb, OLICHUBAET PE3YJITAThl Pa3BUTHS HOBBIX TEXHOJIOTMH U UICH B MENHIMHE,
OMOTEXHOJIOTMH U OMOJIOTMH B LIEJIOM.

CoBpeMeHHbIE OMOTEXHOJOTMUECKHE METOJbl 00J1aal0T HACTOJBKO MOIIHBIM M HE 0 KOHIA
WU3YYEHHBIM MOTEHIMAJIOM, YTO UX WIMPOKOE MPUMEHEHUE BO3MOXHO TOJIBKO IIPH CTPOTOM
coOumoieHNH THYecKuX HopM. CyIIecTBYIOIIME B 00LIECTBE MOPaJIbHbIE IPUHIIUIIBI 00SI3bIBAIOT
UCKaTh KOMIIPOMHUCC MEXIy HHTEpecaMu OOIIecTBa M WHAMBHIA. bojee TOro, HMHTEpecHl
JMYHOCTHU CTaBATCS B HACTOSIIEE BpeMs BbILIe HHTepecoB obuiecTBa. [loaTomy colmonenue u
JanpHelee pa3BUTHE ATHYECKHMX HOPM B 3TOH cdepe OKHO OBITh HAIpaBJICHO, MPEkKIe
BCEr0, Ha BCEMEPHYIO 3aIIUTy UHTEPECOB YEJIOBEKA.

MaccoBoe BHeIpeHHEe B MEIUIMHCKYIO IPAKTUKY ¥ KOMMEpLUUAIN3alys IPUHIUIINAIBHO HOBBIX
TEXHOJIOTUI B 00JIaCTH F€HHOM MHXEHEPHH U KJIIOHUPOBAHMUSI, IPUBEJIO TaKXkKe K HEOOXOJUMOCTH
CO3aHMS COOTBETCTBYIOLEH NPaBOBOM 0a3bl, PETYIHUPYIOIIEH BCE HOPUIUYECKHE AaCIEKThI
JESATEIIBHOCTH B OTUX HAIIPABJICHUSX.

Hogeiimme 6MOTEXHOJIOTHH CO3/1al0T OTPOMHBIE BO3MOYKHOCTH BMEIIATEIbCTBA B
KHU3HEIEATEIbHOCTh JKUBBIX OPraHU3MOB U HEU30€KHO CTaBAT YeJIOBEKaA Mepel HpaBCTBEHHBIM
BOIIPOCOM: JI0 KaKOTO Tpejiena JOMyCTUMO BTOP)KEHHE B IPUPOAHbIE mporecchl? Jlrobas
JUCKYCCHs 110 OMOTEXHOJIOTHYECKOH MpobieMaTHKe He OIrpaHMYMBAETCs HAyYHOM CTOPOHOM
nena. B xone 3TMX JUCKyCCU HEPEAKO BBICKA3bIBAKOTCS AUAMETPAIIBHO ITPOTUBOIIOJIOKHbIE
TOYKH 3PEHHUS 110 MOBOJY NPUMEHEHMS U JAJIBHEHIIETO PAa3BUTHS KOHKPETHBIX
OMOTEXHOJIOTMUYECKUX METOJIOB, MIPEK/IE BCETO TAKUX, KaK:

- TCHHAasi UH)KEHEPUSI,

- Iepecajika OPraHoB U KJIETOK B TEPANleBTUYECKUX LETAX;

- KJIIOHUPOBAHUE - UCKYCCTBEHHOE CO3/aHHUE KUBOTO OPraHU3Ma;

- UCTIOJIH30BAHMUE TPETAPATOB, BIUSIONNX HAa (PU3NOJIOTHIO HEPBHON CHCTEMBI, JUIS
MOIU(PHUKAIMY TOBEJCHUS, SMOLIMOHAILHOTO BOCTIPUATHS MUPA U T.JI.



[TpakTHKa, CyIIeCTBYIONIAsl B COBPEMEHHBIX JEMOKPATHYECKHUX OOIIECTBAaX, MOKA3BbIBAET, UTO 3TU
JUCKYCCHH a0COJIIOTHO HEOOXOAUMBI HE TOJIBKO JIJIsl 60JIee MOJIHOTO TOHUMAaHUS BCEX ILITFOCOBY
U «MUHYCOB» NMPUMEHEHHS METO/I0B, BTOPTAIOMIMXCS B JIMUHYIO KU3Hb YEJIOBEKA YK€ Ha YPOBHE
reHeTUkd. OHU TO3BOJISIIOT TakXke OOCYIUTh MOPAJbHO-ITHUECKHE AaCIEKThl U OMNPEIeNIUTh
OTJIAJICHHBIE TIOCJIEACTBUS MPHUMEHECHUS OUOTEXHOJOTHH, YTO B CBOK OYepeqb, MOMOTAeT
3aKOHOJATENsIM CO3/1aBaTh aJIeKBaTHYIO IMPaBOBYIO 0a3y, pEryJHupyOIIyI0 AaHHYIO cdepy
JIeATETLHOCTH B MHTEpECaX 3alllUThl IPAB JIMYHOCTH.
OcTtaHoBUMCS Ha TeX HamNpaBlIEHUSIX B OHUOTEXHOJIOTUYECKUX HCCIEAOBAHUAX, KOTOpPbHIE
HaIpsIMYIO CBSI3aHBI C BBICOKMM PHCKOM HapYIIEHHUS MPaB JIMYHOCTH U BBI3BIBAIOT HamOoJiee
OCTPYIO JIUCKYCCHUIO II0 MOBOAY HMX LIMPOKOTO NMPUMEHEHHUs: Iepecajka OpraHoB U KIETOK B
TepaneBTUYECKUX LeTsx u KJIOHUPOBaHHUE.
B nocnennue roapl pe3ko BO3POC HHTEPEC K H3YUCHHMIO W MPUMEHEHUI0 B OHMOMEIULIMHE
OMOpPHOHANLHBIX CTBOJIOBBIX KJIETOK 4YEJIOBEKAa W TEXHWKH KIOHUPOBAHUS C IENbI0 HX
MOJIyYEHUSI. Kak  u3BecTHO, = AMOpHOHANbHBIE  CTBOJIOBBbIE  KIETKM  CIIOCOOHBI
TpaHCPOPMHUPOBATHCS B Pa3HBIC TUIIHI KIETOK U TKaHEW (KPOBETBOPHEIC, MOJIOBBIC, MBIIIICUHBIC,
HepBHbIE M Jp.). OHM OKa3anucCh MEPCHEKTUBHBIMH [UIsl NMPUMEHEHHs] B T€HHOW Teparuu,
TPAHCIUIAHTOJIOTUH, T'e€MAaTOJOTHH, BETEPHHAPUH, (DAPMAKOTOKCHKOJIOTHH, MPU TECTUPOBAHUU
JIEKApCTB U M.
Brigenenue 3TUX KIETOK MTPOU3BOISAT U3 IMOPHUOHOB U ILIOIOB YETIOBEKA 5-8 HeJeNb Pa3BUTHS,
MOJTyYEHHBIX IPU MEIUIIMHCKOM MIPEephIBAaHUH OEPEMEHHOCTH (B pe3yJbTaTte abopTa), 4To
MOPOKAAET MHOTOUYUCIECHHBIE BOIIPOCHI OTHOCUTEIBHO ATUYECKON U IOPUANYECKOM
IIPAaBOMEPHOCTH MPOBEACHUSI UCCIIEIOBAaHUIN Ha SMOpHUOHAX YelIOBEKa, B TOM YHCIIE TaKHUE:

- HACKOJIbKO HEOOXOIMMBI U OTIPaBJaHbl HAYYHBIC UCCIICIOBAHMS HA YMOPHUOHALHBIX
CTBOJIOBBIX KJIETKAX YeJIOBEKa?
- IOITyCTUMO JIU PaJid MPOorpecca MEAUIIMHBI pa3pylIaTh Y€IOBEYECKYIO KU3Hb U HACKOJIBKO 3TO
MOPAJIBHO?
- TOCTATOYHO JIM MpopadoTaHa mpaBoBas 0a3a AJisi MPUMEHEHHUS dTUX TEXHOJIOTHiA?
Bce »tm Bompochl pemanmch Obl TOpa3fo MPOIIE, €CIH Obl CYIIECTBOBAJIO YHHBEPCAIBHOE
MOHUMAaHUE, YTO TAaKO€ «HAYaJI0 KU3HM», C KAKOr0O MOMEHTa MO>XHO TOBOPHUTH O «JIMYHOCTH,
HY>KJIAIOIICHCS B 3aIIUTE TIPAB» U YTO TMOJICKHUT 3aIUTE: MMOJIOBBIC KJIETKU YeI0OBEKa, YMOPHOH
C MOMEHTa OIUIOJJOTBOPEHHMSI, IIOJ C KAaKOTO-TO OIPEAENICHHOrO JTarna BHYTPUYTPOOHOTO
Pa3BUTHS WU YEJIOBEK C MOMEHTA €T0 MOSBICHUS Ha CBET? Y Ka)XJ0r0 U3 BapHAHTOB €CTh CBOU
CTOPOHHUKH U MMPOTUBHUKH, U BOIIPOC O CTATyCE MOJIOBBIX KJIETOK U SMOPHUOHA HE HAIIIE]l CBOETO
OKOHYATEJIbHOTO PEIICHUS €IIe HU B OJTHOM CTpaHe MHpA.
B pspe crtpan 3ampemieHbl JHOOBIe HCCIEAOBaHHMA Ha SMOpHOHAX (Hampumep, B ABCTpHH,
I'epmanun). Bo ®pannuum npaBa 5MOpHOHA 3alUIIAIOTCS C MOMEHTa €ro 3adarus. B
BenukoOpuranuu, Kanane u ABcTpanuu, XOTs CO3/1aHHE dMOPHOHOB ISl MCCIIEIOBATENbCKIX
1eJjaell He 3ampernieHo, HO pa3paboTaHa CHUCTEMa 3aKOHOAATENIBHBIX aKTOB, PETyIUpyIomas u
KOHTpOJIMpYIoIas nogo0Hble uccienoBanus. B Poccun curyarus B 3Toi oOnactu Oonee uem
HEONpeNeNeHHas: JEATEIBPHOCTh 110 M3YYCHHI0 M HCIIOJB30BAHUIO CTBOJIOBBIX KJIETOK
HEJOCTAaTOYHO OTPEryJIUpOBaHa, OCTAIOTCSA CYIIECTBEHHbIE NPOOENbl B 3aKOHOJATENIbCTBE,
MEIIAINIME PA3BUTHIO ATOTO HampaBlieHUs. B oTHomeHun ke wioHupoBanuss B 2002 .
dbenepanbHBIM 3aKOHOM OBLT BBEJICH BPEMEHHBIN (Ha 5 JIeT) 3ampeT Ha KIIOHHPOBAaHUE YETIOBEKa,
HO CpoK ero nerctBrs uctek B 2007 1., ¥ BOIPOC OCTAETCSI OTKPBITHIM.
VYyeHble cTaparoTcsl YETKO pa3rpaHUYUBATh «PENPOIYKTUBHOE» KIIOHUPOBAHKE, 11€]Ib KOTOPOTO -
CO37IaHWE KJIOHA, TO €CTh IIEJIOTO KUBOTO OpraHW3Ma, WJICHTHYHOTO JIPYrOMYy OpPTaHU3MY IO
TEHOTHIY, U «TEPaleBTUYECKOE» KIOHWPOBAHUE, NMPUMEHSIEMOE JUIsl BbIpalllMBaHUs KOJIOHUU
CTBOJIOBBIX KJIETOK.
B ciydyae CTBONIOBBIX KJIETOK MpOOJEMBI CTaTyca SMOpHOHA W KJIOHHPOBAHUS TPHOOPETAIOT
HOBO€ HM3MEpEHHE. DTO CBS3aHO C MOTHBAIME€W JAHHOTO poja HAyYHBIX HCCIEIOBAHMM, a
MMEHHO TPUMEHEHHUE UX JUIS TIOUCKA HOBBIX, 00see 3(EeKTUBHBIX CIIOCOOOB JIEUCHUS TSHKEIBIX
U Jake HEM3JIeuYuMbIX 3a0oseBanuid. [loaTomy B HekoTOphIX cTpaHax (Takux kak CIIIA, Kanana,



AHIIINA), TAE 0 MOCJIETHETO BPEMEHU CUUTAIOCH HEJOMyCTHMbBIM HCIIOB30BaTh YMOPHUOHBI U
TEXHOJIOTMM KIIOHUPOBAHUS B TEPANEBTUYECKUX LEIAX, MPOUCXOAUT H3MEHEHHE IO3UIINU
o0IiecTBa ¥ roCyJapcTBa B CTOPOHY JOMYCTUMOCTH MX NMPUMEHEHHUS B LENSAX JICYCHUS TaKHX
3a0oneBaHnid, KaK pacCessHHOTO CKJiepo3a, Oome3Her Aupnreiimepa u I[lapkuHCOHa,
MOCTMHUOKapAUaIbHOTO WH(pApPKTa, HEJOCTATOYHOCTH DPETeHEpaluyd KOCTHOW WM XPSIICBON
TKaHU, IPU YePEIHO-TUIEBBIX TpaBMax, quadbere, MUOTUCTPODHUH U Jp.

B T0 ke BpeMs TeparneBTHUEeCKOE KIOHUPOBAHNE MHOTMMH PacCMaTPUBACTCSl KaK MEPBBIH 1Iar K
PENpPOIYKTUBHOMY KJIOHMPOBAaHUIO, KOTOPOE BCTPEYaeT KpalHE HETraTHMBHOE OTHOUIEHUE BO
BCEM MHUDE, U Ha HEro IOBCEMECTHO HAJIOKEH 3aIlpeT.

KnonupoBanue uyenoBeka B HacTosiliee BpeMsi OQHUIMAIBHO HUIAE HE OCYIIECTBIISETCA.
OnacHOCTh B €ro MPUMEHEHHWU B PENPOAYKTHUBHBIX 1LEJIAX BHAAT B TOM, UYTO TEXHHKA
KJIOHUPOBAHMSI HCKJIIOUAET €CTECTBEHHOE M CBOOOIHOE CIUSHIE M'€éHEeTHUYECKOr0 MaTepuana oTua
U MaTepu, YTO BOCIPHHMMAETCS KaK BBI30B JOCTOMHCTBY uejoBeka. Hepeaxo rosopurcs o
npobiieMax caMOUJEHTH(PHUKAIUU KJIOHA: KOTO OH JOJDKEH CUMUTaTh POAMUTENSIMHU, IOYEMY OH
ABJIIETCSL TEHETUUECKON KOMUEN Koro-to apyroro? Kpome Toro, KJIOHUpOBaHUE CTAJIKUBAETCS C
HEKOTOPBIMU TEXHUYECKHUMH MPENSATCTBUAMH, KOTOPBIE IOJBEPrarOT ONACHOCTH 3J10pPOBbE U
Onmarononyune kjoHa. EcTe  (akThl, CBUAETENBCTBYIOIIME O OBICTPOM  CTapeHHUU
KJIOHOB, BO3HMKHOBEHHHU Y HUX MHOTOYHMCIICHHBIX MyTalUuid. B COOTBETCTBUM C TEXHUKOMU
KJIOHUPOBaHMsI, KJIOH BBIPACTa€T M3 B3POCION - HE IIOJIOBOM, a COMaTHUYECKOW KIIETKU, B
TEHETUYECKON CTPYKTYype KOTOPOM Ha MPOTSHKEHUU MHOTHUX JIET MPOUCXOAWIN TaK Ha3bIBAEMbIE
COMaTHYeCKWe MyTaluuu. Eciid mpu eCTEeCTBEHHOM OIUIOJIOTBOPEHHH MYTHPOBABIIME T€HbI
OJIHOTO POJUTENS KOMIEHCUPYIOTCSI HOPMaJIbHBIMHM AHAJOTaMU JAPYrOro poOAUTENs, TO IpHU
KJIOHUPOBAHUM TaKOM KOMIIEHCALIUU HE IPOUCXOAMT, YTO 3HAYUTEIBHO YBEJINYUBACT AJIS KJIOHA
pUCK 3a00JieBaHUM, BBI3BIBAEMBIX COMATHYECKHUMH MYTAlUsIMH, M MHOTHX TSKEJbIX
3a0osieBanuii (paka, apTputa, UMMyHOAehHUIUTOB). [loMHMO mpodero, y HEKOTOPBIX JIFOIEH
BO3HUKAET CTpax Iepes KIOHUPOBAHHBIM YEIOBEKOM, MEPE] €ro BO3MOXKHBIM MPEBOCXOACTBOM
B (pM3NYECKOM, MOPAIBHOM U JIyXOBHOM DPa3BUTHH (poccuiickuii Bpau-nicuxuatp B. Spooit
CUMTAET, YTO OTOT CTPax HOCHUT XapaKTep ICHUXWYECKOro paccTpoicTBa (dobum) m maxe
npucBoui emy B 2008 1. Ha3BaHUE «OMOHATU3ZM).

3nech OBUIM OOCYXAEHBI TOJIBKO HEKOTOPbIE M3 MHOTOYHUCIIEHHBIX Mpo0sieM, KOTOpbIe
BO3HUKAIOT B CBSI3U C OYPHBIM Pa3BUTHUEM OMOTEXHOJIOTHI U BTOPKEHUEM HX B KU3Hb YEIIOBEKA.
besycnoBHO, mporpecc Haykd OCTaHOBHUTH HEJIB3S1 U BOIIPOCHI, KOTOPBIE OHA CTaBUT, BOSHUKAIOT
OpIcTpee, yeM OOIIECTBO MOXKET Ha HUX HAaWTU OTBEeTHl. CIPaBUTHCS C ATHUM TOJOKEHUEM el
MOKHO JIMIIb TOHUMAsi, HACKOJIbKO Ba)XHO HIMPOKO OOCYXKJIaTh B OOINECTBE 3TUYECKUE U
MPAaBOBBIE MPOOJIEMBI, KOTOPBIC MOSBISIOTCA MO MEpEe PAa3BUTUS W BHEAPEHHUS B MPAKTUKY
ouorexHonoruil. Hamuume KoMOCCANBHBIX HACOJIOTMYECKHX  PACXOXKJIEHUH 10  3TUM
BOIIpOCaM BBI3BIBAET  OCO3HAHHYIO  HEOOXOJMUMOCTh  CEphE3HOr0  TOCYAapCTBEHHOTO
peryaupoBaHus B 3TOU cepe.

Om «ouomexnonozuuy K «OUOIKOHOMUKE)

Hcxons u3 BBINIECKA3aHHOTO, MOXKHO CJIeJIaTh BBIBOJ O TOM, YTO TEpPEIOBbIE OMOTEXHOJIOTHUU
CHOCOOHBI UTPaATh CYIICCTBEHHYIO POJIb B YJIYUIICHUH KAa4eCTBa KU3HHU W 3JI0POBBS YEJIOBEKa,
o0ecTieyeHnH SKOHOMHYECKOTO M COIIMAILHOTO POCTa TOCYAapCTB (0OCOOEHHO B Pa3BHBAOIINXCS
CTpaHax).

C moMoImpl0 OHOTEXHOJOTHH MOTYT OBITh TIOMY4Y€HBI HOBBIC JHATHOCTUYECKUE CPEJICTBA,
BakKIMHBl W JICKAPCTBEHHBIC Mpermaparbl. BHOTEXHOJOTHS MOXET IOMOYb B YBEIHYCHHU
YPOKAMHOCTH OCHOBHBIX 3JIAKOBBIX KYJIBTYp, YTO OCOOCHHO aKTyallbHO B CBSI3U C POCTOM
YHCIEHHOCTH HaceleHus 3emuu. Bo MHOTMX cTpaHax, rie Oomnbiinne OOBEMBI OMOMACCHI HE
UCTIONIB3YIOTCS WMJIM HWCIOJB3YIOTCS HE TOJTHOCTHIO, OMOTEXHOJIOTHS MOTJia OBl MPEIIOKUTH
CHocoObl MX TMPEBpAIICHUS B IEHHBIC MPOAYKTHI, a TAKKE MEepepabOTKH C HCIOJIb30BAHUEM
OMOTEXHOJIOTHYECKUX METOJIOB JUIS TIPOM3BOCTBA Pa3IMIHBIX BUIOB OnoToIIMBa. Kpome Toro,
NpY MPABWJILHOM IIAHUPOBAHUM M YIPABICHUH OMOTEXHOJIOTHS MOXKET HAWTH NMPUMEHEHUE B



HEOOJBIIUX PETHOHAX KaK MHCTPYMEHT WHAYCTPHAIU3ALNUN CETbCKONH MECTHOCTH JJIsi CO3JIaHus
HEOOJIBIINUX MPOU3BOACTB, YTO 00ECIIEYUT 0oJiee aKTUBHOE OCBOCHHE MYCTYIOIIUX TEPPUTOPUN U
OyJzieT pemrarh mpoodeMy 3aHITOCTH HACCICHUSI.
Oco0eHHOCTBIO pa3BUTHs OMOTEXHOJIOTHH B X XI Beke sBIsAETCA HE TOJIBKO €€ OypHBII POCT Kak
MPUKJIATHOW HAYKH, OHAa BCe 0oJiee IMHUPOKO BXOAUT B MOBCETHEBHYIO KH3Hb YEIIOBEKA, U YTO
emie OoJsiee CyIIECTBEHHO — OOecreynBasi UCKIIOYUTENbHbIE BO3MOKHOCTH JIJ1s1 3 (HEKTUBHOTO
(MHTEHCUBHOTO, @ HE AKCTEHCHBHOT'O) pa3BUTHUSI MPAKTHUUYECKH BCEX OTpacieil 3KOHOMHKH,
CTAaHOBHUTCA HEOOXOAMMBIM YCJIOBHEM YCTOMYMBOTO pa3BUTUSL OOIIECTBa, U TEM CaMbIM
OKa3bIBACT TPaHCHOPMUPYIOIIEE BIUSHAC HA TTAPATUTMY PA3BUTHS COIIYMa B IEJIOM.
[upokoe NPOHUKHOBEHHE OMOTEXHOJOTHMH B SKOHOMHKY MHPOBOIO XO3sIiiCTBa HaIIO CBOE
OTpRXCHHE W B TOM, 4YTO C(HOPMHUPOBAIUCH JaXX€ HOBBIE TEPMHHBI JJIsi O00O3HAUYCHUS
100aNbHOCTH JAHHOTO TMporecca. Tak, NpUMEHEHHEe OHOTEXHOJOTHYECKHMX METO/IOB B
MPOMBINIJICHHOM ~ TPOU3BOJACTBE,  CTAJIM  Ha3biBaTh  «0emas  OMOTEXHONOTHS», B
dapmalleBTUUECKOM  MPOU3BOJACTBE U  MEAULMHE -  «KpacHass OHOTEXHOJOTHUS», B
CEJIbCKOXO3SUCTBEHHOM TIPOU3BOJICTBE U )KHBOTHOBOJICTBE — «3€JICHAss OMOTEXHOJIOTHS», a JJIs
UCKYCCTBEHHOI'O  BBIpAIllMBaHMsI W  JajbHeimed mepepalOTKH  BOJHBIX  OpraHU3MOB
(akBakynbTypa WJIH MapUKYJIbTypa) — «CHHSA OWOTEXHONIOTHsS». A  SKOHOMHKA,
UHTETpUpYyIOUasi BCE€ ATH HWHHOBAI[MOHHBIE OOJIACTH, MOJIy4YMa Ha3BaHUE «OHMOIKOHOMHKAY.
3ajaua nepexoja OT TPATUIIMOHHON SKOHOMHMKH K SKOHOMHKE HOBOTO THNA - OMOSKOHOMHUKE,
OCHOBAaHHOM Ha WHHOBALMAX U IIUPOKO HCIOJB3YIOLIEH BO3MOXKHOCTH OHOTEXHOJIOTHMH B
pPa3IMYHBIX OTpPACIAX MPOU3BOACTBA, a TAKXKE€ B TOBCEAHEBHOM JXU3HU 4YEJIOBEKa, YXKe
00BsIBJICHA CTPATETUYECKOMN 11EJIbI0 BO MHOTHUX CTpaHaxX MUpA.
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paboTy), KOHCYTBTHPOBATHCS C MPETIOaBATEIICM.

KOHTpOJIL U OIICHKA PE3yJIbTaTOB

OHCHKa 3a BBIIIOJJHCHUE HpaKTquCKOﬁ pa6OTBI BBICTABJISIETCS IO IATHOAILHOM CHCTEM U
YUUTBIBACTCA KaK IMMOKA3aTCIIb TeKyLueﬁ YCIICBACMOCTU CTYACHTA.

KavecTBeHHAsi OLlEHKAa HHIMBUAYAJbHBIX
00pa3oBaTeJIbHBIX JOCTHKEHH

0aJ11 (OLIeHKA) BepOaIbHBII aHAJIOT

Kputepun onenkn pesyiabrara

OTJINYHO

[IpencraBineHHble pabOTBI  BBICOKOTO KAavecTBa,
yYpOBEHBb BBITIOJTHEHHSI OTBEYaeT BCEM
TpeOOBaHUSAM, TCOPETHUECKOE COJIEp)KaHUEe Kypca
OCBOCHO MIOJTHOCTBIO, 6e3 po6esoB,
HeoOXOUMbIE NPAKTUYECKHUE HABBIKMU pPabOTHI C
OCBOEHHBIM MaTepHuaIoM c(hopMUPOBaHBI,
BBITIOJTHEHBI BCE TMPEyCMOTPEHHBIE MPAKTUICCKON
paboToii 3a1aHusl.

XOPOIIIO

YpoBeHb BBITOJIHEHUS pa0OThI OTBEYACT BCEM
TpeOOBaHUSM, TEOPETHUECKOE COJEp)KaHUE Kypca
OCBOCHO TIOJTHOCTBIO 0€3 TpoOeroB, HEKOTOPHIC
MPAKTUYECKHE HAaBBIKK pPabOTBI C OCBOEHHBIM
MaTepuaaoM CcHOPMHPOBAHBI HEJIOCTATOYHO, BCE
MPelyCMOTPEHHBIE MPaKTUYEeCKOH  paboToit
3aJaHUs BBITTOJIHEHBEI, HEKOTOpBbIE W3
BBITIOTHEHHBIX ~ 33/IaHUN, BO3MOXKHO, COJEpKaT
OIITHOKH.

YAOBJIETBOPUTEIBHO

VYpoBeHb BBINIOJIHEHUS pa0OTHI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUIA,
TEOPETUYECKOE COJIEp)KaHUE Kypca OCBOECHO
YacTUYHO, HO MPOOENsl HE HOCHT
CYIIECTBEHHOTO XapakTepa, HeoOXOAMMbIe
MPAKTUYECKHE HABBIKU PAOOTHI C OCBOCHHBIM
MaTepHUaIoM B OCHOBHOM C(OPMHPOBAHEI,
OOJBIIMHCTBO TMPEAYCMOTPEHHBIX MPAKTUYECKON
paboToii 3amaHUil BBITIOTHEHO, HEKOTOPHIE BUIBI
3aJIaHAH BBITTOJTHEHBI C OMTMOKAMHU.

HE
YAOBJICTBOPUTCIILHO

TeopeTnueckoe coliepKaHue Kypca OCBOEHO
4aCTUYHO, HEOOXOJMMbIE IPAKTHUECKHE HABBIKU
paboTel HE CPOPMHUPOBAHBI, OOIBHIITUHCTBO
MPEyCMOTPEHHBIX MPAKTUUYECKON paboTOM
3aJJaHUA HE BBITIOTHEHO.
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