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L. IEJIb ¥ 3ATAYU TUCHAILINHE]

CCICKIHM.

OCHOBHBIMH 3aa9aM¥ JUCHUTLINHEL SABJIAIOTCA.

~H3yUYCHHE TIeHOMa Pa3IHYHBIX BHIOB CENbCKOXO3AHCTBEHHEIX KUBOTHBIX H IITHII,
HaCICOCTBEHHBIX aHDMa.nHﬁ, 1 Oosesneii ¢ HaCJICICTBEHHOH HpeﬂpaCHOJIODKCHHOCTLIO, OCBOCHUE
COBPCMEHHBIX METOIOB IHar HOCTHKH CKPBITBEIX HOCHUTEICH TF€HETHYCCKHX ,HC(bCKTOB.

- H3YYCHHE OCHOBHEIX Q)HSHqCCKHX, XAMHYECKHX U 6HOHOFH'{CCKI/IX (I)aKTopOB MyTareunesa.

-H3YYCHHE BIIHAHUS BPCOHEBIX BEIIECCTB HA HACJICNCTBEHHOCTE U YCTOHYHMBOCTH JXHUBOTHBIX K
60J'IC3H$IM, ITOHCK MapKepoOB VCTOMYHBOCTH W BOCHpI/II/IM‘II/IBOCTI/I, CO3MaHUEC PE3UCTECHTHRIX K
Ooe3nsam HHHHﬁ, THIIOB, X IOPOJ XKUBOTHBIX C HHU3KHUM I'€HETHYECKUM TPy30M.

~TPAHC TCHE3 U €I0 3HAYEHHE B CCIIEKUHH XXUBOTHEIX 1 MHKPOOPraHu3MOB.

2. IEPEYEHD IJIAHUPYEMBIX PE3YJIBTATOB OB YYEHMSI I10
AUCHUILIINHE (MOIYJI0), COOTHECEHHBIX C IVIAHUPYEMBIMHU
PE3YJIBTATAMHU OCBOEHUS OBPA3OBATEJILHOM ITPOI'PAMMUEL

Komnerennnu obyqaromerocs, popmapyemiie B Pe€3yIbTaTe 0CBOCHUA HCHHIIMHLI
Wsygyenne nucnmniuns nomkro cpopmupoBats crenyiommye KOMIETCHIIHH:
a) ofmenpodeccnonanpHbre Komnerenuun (OIIK):

OIIK-3. Cnocoben UPHMCHATE 3HAHHE OCHOB 3BOJIOLHMOHHOL TE€OPUH, HCIOJIB30BATh
COBPEMCHHEIE IIPE/CTABICHUS O CTPYKTYPHO-(QYHKITHOHANBHOH OpraHu3anmy TFCHETHYECKO
HPOTPaMMBI KMBBIX OGBEKTOB M METOMEI MOJICKYTIPHOH OWOJIOTHH, TE€HETHKH W GUOIOIHH
Pa3BUTHA JUIS MCCIIC/IOBAHMS MEXAaHH3MOB OHTOreHesa ¥ (uiorenesa B mpoeccHoHATBHOMN
TEATEIIBHOCTH:

OIIK-3.1. Ilpumenser 3Hamue OCHOB SBONIOIHMOHHOH TEOpHM I OINEHKH YDPOBHS
CTPYKTYPHO! ¥ (p)YHKUHMOHANLHOM Opranusanmy OHONOrHIeCKHX 06BEKTOR B IPOQECCHOHANBHOH
JICATENbHOCTH.

OlIK-3.2. Miciomssyer B IPO(ECCHOHAIBLHOM AeATENBHOCTH COBPEMEHHEIE ITPEeACTARICHHS
CTPYKTYPHO-(YHKITHOHANBHOH OpraHM3allii I€HETUYECKOTO alnapata KIETKH H peanizanmu
TCHETHIECKOMH IPOrPAMMEI KHBEIX 06HEKTOB,

OIIK-3.3. [Ipumenser METOIBI MOJIEKYISPHON GHOJIOTHH, TeHETHKH 1 OHonOrHN pazBuTHs
AULT HCCNENIOBAHMA HANPABNEHHS PE3yIBTATOB W MEXaHU3MOB H OHTO- H (DMIOreHe3a B
IPOGECCHOHATBHON AESTEIbHOCTI.

3.MECTO JUCHMILTHHEI B CTPYKTYPE OIIOII

06.03.01 Bronorus. Oceaupaercs p 4 ceMecTpe.

Haganenrle (acxommsie) SHAHUA, yMEHNS, KOMIETEHIMY y CTYLEHTa, HEOOXOmUMBIE I
H3YdCHUT IACUMIUIAHBL, TIOXYYeHH Ipu H3YH4EHWH KypCOB MaTeMaTHKH, Ornodusvky,
OPTaHIYECKOH M GHONOrMYecKoH Xumuw, aHATOMHUH, (U3HONOTHH KHBOTHEIX, THCTOJIOTHH,
[MTOIOrHY ¥ SMOPHONIOTHH, 300JI0THH H SKOJIOIH KMBOTHEIX.

Aucnunimmna «enetnka u CONCKUMA»  sBITETCS Ga3oBOM, Ha KOTOpPOIX CTPOUTCH
GoMbIIMHCTBO MocTenyromux JMCIHUIUINH, TAKHX KaK:



1. Bupycomorus
2. buotexnomorus,
3. Muxkpobuonorus
4. WMmmynoorus.

4. OPbEM JUCIUILIVHBI «TEHETUKA U CEJEKIIUS»

Bun yae6Ho#t paboTe Bceero Cemectpbr _l
4acoB 4
AyAHMTODHEIE 3aHATHSA (BCETo) 50 50
B tom uncrne: - -
Jlexumu, n3 HUX 16 16
IlpakTuyeckue 3ausTus (I113), u3 HUX 34 34
CamocrositerbHas pabora (Bcero) 58 58
Bun mpomexxyrousoi artectanum (3auer, 3ager ¢ +
JK3aMeH) ONEHKOH
O6masn TpygoeMkocThb 4aChl 108 108
3a9€THBIC eAHHHIBI 3 3
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6. IEPEYEHb YYEBHO-METOANMYECKOI'O OBECIEYEHUSA 15T
CAMOCTOSTEJIBHOU PABOTHI OBYYAIOIIIUXCS IO AACIUATLIAHE
6.1. METOIWYECKHE YKA3ZAHUSA J1JISI CAMOCTOSITEJILHOM PABOTBI

1.  JKumraweB A. U., Vkonos II. U., Iapacekuna O. I'., Iletyxos B. JI. IlpaktuxkyMm 1o
BeTepuHapHoi renetuke. M.:KomocC, 2012. — 200c.

2. Vkonos I[LW., ITpucraq JLH., Hlapacekuna O.I'. T'eHeTHKA U celteKius pei6. CI16: Keasipo,
2019. - 216¢ Pexum moctyna: http://www.iprbookshop.ru/81149. (nara obpamenus: 27.06.2025)

3. IL. K. Yxonos, 0. B. Myxkuit MonexynapHble METOAB! UCCIENOBAaHHN B TEHETHKE W
BETCPUHAPHH @ y4eOHO-METOA. 1OCOOHE IS CTYZH. BET. H 300TeXH. (baK. By30B MO THCIMILIHHE
"Berepunapnas reseruka" / coct.; CIIGTABM., - Canxr-Tletep6ypr : Usn-so CII6IABM, 2017. -
29 c. Pexxum goctymna:MosexyIapHbIe METO/IbI HCCIIE/[OBAHMI B TEHETHKE 1 BETEPUHAPHH Y KOJI0
(mara obpamenus: 27.06.2025)

4. Yuebuo-mMeTomuueckoe nocobHe M0 OpraHU3AIMH CAMOCTOSTEEHOM pabOTEI CTYAECHTOB 110
HalpaBJICHUAM IOATOTOBKH, peamusyeMbiM B CIIGI"ABM [Onextponnsi pecype] / A.A.
CyxunuH [u gp.]; CII6GIABM — CI16.: Usn-Bo CIIOI'ABM, 2018. — 67 ¢. — Pexxum noctyna:
https://ebs.spbgavm.ru/MarcWebZ/Default.asp (nara obpamenus: 27.06.2025)

5.

6.2. JlurepaTypa JUIst CAMOCTOSITENLHOMN PaGOTHI

1. boxkosa, B. II. OcHoBel remerukn: yue6roe mocobme / B. II. Boxkkopa, — M. :
HIAPAJINTMA, 2009. — 270 c. — ISBN 978-5-4214-0001-1. — Teker SJIEKTPOHHBIH //
ONEKTPOHHO-OHGIMOTEYHAS chucTeMa IPR BOOKS : Pexnm JocTyma:

http://www.iprbookshop.ru/13033. (zara obpamenus: 27.06.2025)

2. JKnmynes M.®. O6mas u MoNeKyIIpHAs FeHETHKA, Hosocubupck 2007.- 479¢.3agaqm mo
COBpeMEHHOM reHeTHKe: yuel. [Tocobue/ mox pex. MM. Acnansna — 2-¢ u3m.- M. KAV, 2008.-
224c¢. Pexum noctyna: http://www.iprbookshop.ru/65279 (mata obpamenus: 27.06.2025)

3. Vkomnos, Ilerp Usanosuy. I'eHeTnKa # cenekms PEI0 : yuebHOE mocobue / Vkonos Ietp
Wsanoswy, Ilpucray Jlunmus Huxosaeena | [Mlapacekuna Onbra ['eHHamBEBHA. - Cankr-IletepGypr
: KBAJIPO, 2019. - 216 c. Pexxum noctyma: http://www.iprbookshop.ru/81149. (mata obpauenus:
27.06.2025)

4. Tletyxos, Banepuii JlaBpeHTheBHY. Berepunapnas renernka : yue6. / Ileryxos Banepuis
JlaBpentoeBuy, A. 1. XKuraues, I'. A. Hazaposa. - 2-e u31., nepepab. u gou. - M. : Kosoc, 1996. -
384 c.

5. Xwragses AW., Bumme AB. Vkomnos ILH. PazBenenne  cenpckoX03MHCTBEHHBIX
’KHBOTHBIX C OCHOBaMH 9aCTHOM 300TeXHuH. Yuebnuk. — M.: KonocC 2009, 408¢. Pexxum JOCTyIa::
http://www.iprbookshop.ru/60209. — 3BC «IPRbooks (marta obpamenns: 27.06.2025)

6. Xwuraues A.M., Vxomos ILH., Ilapacekuna O.I'. IIpakTHKyM TI0 pa3BeeHHIO
CEJILCKOXO3AHCTBEHHBIX JKHBOTHBIX C OCHOBAMH 9acTHOM 300TexHmu. — M.: KomxocC 2009,
232¢.Pexcum moctyma:: hitp://www.iprbookshop.ru/60218. — SEC «IPRbooks» (nara obpamenms:
27.06.2025)

7. P.Imunr. Harnsgaas 6UOTEXHOIOIMS K TCHETHYECKAS OuoumxeHepus. bunom.
JlabopaTopus 3uanmii. 2014, 328 c.

8.
7. MIEPEYEHb OCHOBHOM M JOIIOJHUTEJIBHOI JIUTEPATYPHI,
HEOBXOAWUMOM JJ151 OCBOEHUS ANCIUTIIIUHBI
a) ocHOBHAS:
1. JurageBA.1., Yronos IL.U., llapacekura O.T., Heryxos B.JI. IIpakTuxym 1o BeTeprHApHOIM
rereTrke M. Koimoc, 2012. — 200c.



2. Vxomnos ILH., Ipucraa JL.H., llapackkuna O.'. Teneruxa u ceneknus puid. CII6: Keampo,
2019. — 216c. Pexum moctyma:  hitp://www.iprbookshop.ru/81149. (mara obpaienus:
27.06.2025)

0) JomONHHTEIbHAS:

1. bapanor B.C., Kysmemosa T.B. ILluroremeruka SMOPHOHAIBHOIO pasBHTHUS YeNOBEKA:
Hayuno-IlpakTiueckue acnextsl/ Bapanos B.C., Kysnenosa T.B.- CII6. Usmarenscteo H-JI,
2007.- 640c.

2. T'eneruka, yuyebHUK oI5 By3oe/ Ilon penaxuweii axamemuxa PAMH B.J. MBamosa.- M.:
«AxanemxHHuray, 2006.- 638c.

3. T'enodonz ckopocmenoil MICHOI noponsl ceuneii./ B.JI. Ileryxos, A.H. Xentukos u Ip.-
Hosocubupck: Msnatensereo — monurpadudeckuit uentp «lOmutepy», 2005,- 63 1c.

4. XKumynes N.®. Obwas u MonexyispHas renetnka, HoBocuGupck 2007.- 479c¢.

5. 3ajauM o COBPEMEHHOH remeruke: yuet. [Tocobue/ non pea. MM, Acnansga — 2-e uzj.-
M.: KIY, 2008.- 224c.

6. 3mnoeeeBa H.A, Dpucr JLK, [IpobneMBl  GUOTEXHONOTMET W  CeNeKIUH
CENMLCKOXO3SUCTBEHHBIX KMBOTHBIX. MockBa,2006 Uszn. BTHUN }KI/IBOTHOBOIICTBEI, 342 c.

7. bapanos B.C., Kysuemosa T.B. I{utorenernka SMOPHOHATBHOIO Da3sBUTHA 4YeJIOBEKA:
Hayuno-TIpaxtuueckue acnextsy/ Bapanos B.C., Kysnenosa T.B.- CII6. Usparenscreo H-JI,
2007.- 640c.

8. Temermxa, yuebuuk mus Byzos/ Ilox penakuued axanemmka PAMH B.Y. Upanosa.- M.:
«Axagemkaunra, 2006.- 638c.

9. Kumynes N.®. OGmas u MoneKyispHas reneruka, Hosocubupck 2007.- 479c¢.

10.  3anmaun mo COBpeMEHHOH reHeTHKe: yue6. Ilocobue/ mox pexn. M.M. Acnausua — 2-¢ H3/I.-
M.: KITV, 2008.- 224c.

11. 3uwHOBREBa H.A., Opucr  JILK., Ilpobnembr Guorexmomoruwit u CEIIEKIUH
CENbCKOXO3MCTBEHHBIX JKHBOTHEIX. Mocksa, 2006 Usx. BTHUU KwueoTHOBOACTBA, 342 C

8. IIEPEYEHBb PECYPCOB NHO®OPMALIMOHHO-TEJIEKOMMYHHUKAITUOHHOM
CETH «MHTEPHET», HEOBXO/IUMbIX AJIs1 OCBOEHH S TUCHUATIINHBI
/L1 IOATOTOBKY K NPAKTHYECKUM 3AHATHAM M BEIIONHEHUS CAMOCTOSTENBHOMN paboTh
CTYACHTEI MOT'YT HCIIONE30BATh CleAyomue MurtepreT-pecypcsr:

JJIEKTPOHHO-0NGIHOTEYHBIE CHCTEMBI:
1. 3BC «CIIBI'YBM» https://spbguvm.ru/student/old/elecronnie-resursi/ (mara obOpaienus
27.06.2025).
2. Hayunas snextponnas 6ubnuoreka ELIBRARY.RU
https://www.elibrary.ru/defaultx.asp? (zara obpamenns 27.06.2025).

M1l NOATOTOBKH K J1a60PATOPHBIM 3AHATHAM M BbINOJIHEHMS CaMOCTOSITEJILHOM
PaGOTHI CTYACHTBI MOTYT HCTIONL30BATD CJIEAYIONIHE HnrepHeT-pecypcesnl:

1. https://meduniver.com — Megurunckmii HHGOPMAIIOHHEL CaifT (1aTa obpaienus
27.06.2025).
Inekmponno-6ubnuomeunsie cucmemoi:

1. OmextponHsie pecypes CIIGITYBM - uhttp://ebs.spbguvm.ru/Marc Web2/Default.asp
(1ara obpatienns 27.06.2025).

2. Hayunas anexrponHas 6u6nuoreka www.eLIBRARY.RU (mata oOpamenus
27.06.2025).
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HJIH IMOArOTOBKH M BBINOJHEHUA CaMOCTOATEILHOM paﬁon CTYRAEHTBI MOI'YT
HCIIOJAB30BATH caeaywinue I/IﬂTepHeT-pecypcu:

1. http://www.mgavm.ru/ - HH(OPMAITHOHHEL caiit M["TABMuB. (nata obpainenns
27.06.2025).

2. www.Meduniver.com - MenunmHCKHi HHDOPMALMOHHEBI CAlT. (nara
obpamenus 27.06.2025).

3. lﬁps://www.genome._ﬂn_/kegg/ = KHOTCKasl SHIIMKIONE /1M F€HOB M IT€HOMORB (mara
obpamenns 27.06.2025).

4. https://www.ncbi.nlm.nih.cov/ - HaimonansHelii nenrp OMOTEXHOTOrHYIECKOT

uHbopmanmy (nata oGparieHus 27.06.2025).

9. METOMUYECKHUE YKA3AHUS AJISA OBYYAIOUIUXCS
IO OCBOEHHIO TUCHUILINHLI

Meronuyeckne pexomennamau ns CTYACHTOB — 3TO KOMIUICKC PEKOMEHIANMH W
Pa3bsICHEHUH, IO3BOJIAIOMINX CTYAEHTY ONTHMATbHBIM 06pasoM opraHU30BAaTH IPOLIECE U3yYeHH
JMAHHOM JUCHMILIMHEL

Conepxanue MeTomaeckux PCKOMEHIAIMIA, KaK IPABUJIIO, MOYKET BKIIIOYATE:

* CoBeTsl 1m0 IMaHMpOBaHMIO H OPTaHH3allNd BPEMEHH, HEOOXONHMMOIO Ha H3yYeHHE
JMCIUIUEbL. OnHCaHue MOCIeN0BATEBHOCTH AeHCTRHM CTYNICHTA, MJIH «CHEHAPHH H3ydeHus
JUCLUILTHHEL,

YTpeHHee Bpems SBIseTCs caMbiM IJIONOTBOPHBIM /UL yueOHO# pabGoTer (¢ §-14 9acoB),
3aTeM Tocneobenennoe Bpemsa (c16-19 4acoB) W BeuepHee BpeMs (¢ 20-24 YyacoB). CaMbrit
TPYAHBIH Marepuan peKOMEHAYETCs K HSYICHHIO B Ha4ale KaXIOTO BPEMEHHOTO HHTepBaia
Tocie otapixa. Yepes 1.5 yaca paboTs! HEOGXO0THIM nepepsiB (10-15 MumyT), yepes 4 vaca paboTel
TICPEPLIB IOIKEH COCTABIATH | wac. YacTbio Haywmoil OpPraHM3alluy TpyJa SBJISETCH OBJIANEHHE
TEXHHKOH YMCTBEHHOIO Tpyma. B HOpME CTYyZIEHT JIOJDKeH YAENSITh Y4eHHIO OKOJIo 10 4acon B
AeHb (6 4acoB B By3e, 4 yaca — JloMa).

* Pexomenauuu mo pa6ore ¢ TUTEPATYPOI.

PaGota ¢ mareparypoit BasxmbIi sTam CaMOCTOATENBHOM paboTHI CTYIEHTA MO OCBOCHUIO
NpeMETa, COOCOOCTBYIOMHUH HE TOIBLKO 3aKpCILICHUIO 3HAHUH, HO ¥ PacHIHPEHHIO Kpyro3opa,
YMCTBCHHBIX CIIOCOOHOCTEH, HaMATH, yMeHHIo MBICIUTD, H3JIaraTh W HOATBEPXKIATH CBOM
THIIOTE3BI B HAeH. KpoMe Toro, pasBHBAaIOTCS HABBIKH HayYHO-UCCIIeI0OBATENBCKON PaboTEL,
HeoOX0MMEIE B JabHeRmel IPOGECCHOHATBHOMN JeSTELHOCTH.

[Ipucrynas x m3yuenmio JMTCPATypel MO TEME, HEOOXOOMMO COCTABJIATH KOHCTICKTHI,
BBIIIMCKY, 3aMETKH. KoHCIIEKTHPOBATE B 0613aTe/ILHOM TIOPSIZIKE CEYeT TPYJbl TEOPETHKOB,
KOTOpBIC MO3BOJIAIOT OCMBICIHTH TEOPETHYECCKUM Gasmc HCCIEAOBanus. B ocTamsHOM MOXHO
OTPAHMYHTBCS BBIHCKAMH M3 H3Y9EHHBIX HCTOYHHKOB. Bce BEINUCKH, LHUTATHl 00S3aTEIBHO
AOIDKHBI IMETB TOYHBIH «0OpaTHLII agpecy (aBTOp, Ha3Banue pPaGoTHL, roy U3JIaHuA, CTPAHUIA U
T.21.). XKenarensHo Hanucars COKpAIICHHO® HAa3BaHUE BOTIPOCA, K KOTOPOMY OTHOCHTCS BBUIHCKA
unn nurtara. Kpome toro, Heo6xommmo HayqMTBCs CPasy 3Ke COCTAaBIATH KaPTOTEKY CHENHUATIBHOIN
JMTEPATYpbl M IYyONMKAIMi WCTOYHHKOB, Kak UPEATIOKEHHBIX NpEMOAaBATENEM, TaKk K
BBUIB/ICHHBIX CaMOCTOSATENBHO, a TAKKE OOPaTHTHCS K Oubnrorpaduaeckum CIIPaBOYHHUKAM,
JIETONHCH JKYPHAILHBIX CTAaTeH, KHHKHOM JICTOIHCH, PEQEPATHBHBIM KypHANaM. Ilpu atom
IyOIHMKaUH MCTOYHUKOB (crateii, Ha3sBaHMA KHMT M T.J.) TIHCAaTh HA OTACTHHEIX KapToyKax,
3a0JIHATE  KOTOPBIE HEOOXOAUMO COIJIACHO npaBunaM 6ubauorpadudeckoro ommcaHps
(baMunust, uEMTIANET aBTopa, HasBaHHe paboTEL. Mecrto u3nmanus, H3/aTeNIbCTBO, IO/ U3IAHHS,
KOMMYECTBO CTPaHMI[, a [/ XKYPHAIBHBIX CTATEl — HA3BaHHe XYpHana, TOX U3JaHus, HOMEPA
crparun). Ha kaxmoii kaprouke 1eJ1eco00pasHo GUKCHPOBATE MBICITH ABTOPA KHUTH WK (aKT U3
STOH KHHIH JTHIIb 10 OJHOMY KOHKperHOMY Bompocy. Ecim B paGote, naxe B ToM xe ab3ane win
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}pase, conepxarcs eme cyxaenus mwm thakTeI O ApyromMy BOIpocy, To ux CJIICAyET BBITHCHIBATE
Ha OTAC/LHYIO KapTouky. M3noxenue JOIDKHO OBITH CXKaThIM, TOYHBIM, 0€3 CyOBEeKTHBHBIX
onernok. Ha oGopotHoii cTopone KapTouky MoxHO menats COOCTBEHHBIE 3aMETKH O JAHHOK KHHTE
WIIH CTATKE, €€ CO/IEPXKAaHUH, CTPYKTYPE, O TOM, Ha KaKUX HCTOUHMKAX OHA HANHCAHA I mp.

* PaswsacHeHus no mosoxy paGoTsI ¢ KOHTPOJTEHO-TECTOBBIME MaTepHaaMH 10 Kypcy,
PEKOMEHIALNH 110 BHIIOIHEHHIO JOMAIIHHX 3aaH1ii.

Tectnposanne - 510 mpomepxka, KOTOpast IO3BOJAET OLPENETUTh: COOTBETCTRBYET I
PCAILHOC NOBC/ICHUE MPOrPaMMBbI 0XKHIAEMOMY, BEIIOIHUE CHENMAIBHO nojo6panHkli HaGop
TeCTOB. T€CT — 3TO BHINONHEHHE ONPENETeHHBIX YCIOBHH H NEHCTBHM, HEOGXOMUMEIX s
IPOBEPKA PabOTEl TeCTHPYeMOH BYHKIMH Mad eé uacTh. Ha KQX/IbIif BONIPOC MO TUCLHILTHHE
HEOOXOIMMO NPABHIIBHO OTBETHTD, BEIOpAB OMH BapHAaHT.

10. BOCITUTATEJIBbHASI PABOTA

B paMkax peanmsamup qMCHEIIHHLI IIPOBOUTCA  BOCHHTATENbHAs paboTa s
dbopmupoBanua coBpemennoro HayqHOI0 MHPOBO33PEHUS H CHCTEMBI 0a30BBIX IICHHOCTEH,
(opmupoBanns u pazeuTHS AYXOBHO-HPABCTBEHHBIX, IPaXJaHCKO-IIATPHOTHICCKUX UEHHOCTEHH,
CHCTEMBI SCTCTUIECKUX U STHYECKHX 3HAHUI U IIEHHOCTeH, YCTaHOBOK TOJIEPAHTHOI'O CO3HAHHS B
obmectse, ¢opmuposanms y CTyNCHTOB MOTPeOHOCTH K TPYAy KaK IepBOH >KH3HEHHOMN
HEOOXOMMMOCTH, BEICIIEH HEHHOCTH 1 TJIABHOMY CHOCO0Y NOCTHIKEHHUS KH3HEHHOTO ycmexa, 1is
OCOSHaHHS COLUALHON 3HAYUMOCTH CBOCH 6yaymeit podeccuu.

11. IEPEYEHb HHOOPMAITAOHHBIX TEXHOJIOT' Ui, UCTIOJIB3YEMBIX
P OCYHIIECTBJIEHUM OBPA3OBATEJLHOI'O ITPOLIECCA

11.1. AH®OOPMAIIMOHHBLIE TEXHOJIOTHH:
B y4e6HOM 1ponecce 1o aucnuminge HPEAYCMOTPEHO HCIIONIB30BAHIE HHAOPMAIHOHHBIE
TEXHOJIOTHH:
- UTCHHE JICKIUH € HCIIOB30BAHACM ClIAli/I-Tpe3eHTalum;
- B3aMMOJICHCTBHE C 06YJaIOIMMHUCS IOCPEICTBOM SNICKTPOHHOM ITOYTHL.
- COBMECTHas paboTa B DJieKTpOHHO! HH(OPMaNHOHHO-06pa30BaTENBLHOM cpene CIIGI YBM:
CII6I'VBM: https:// search.spbguvm.informsystema.ru/ (mata ob6pamenns 27.06.2025).

11.2. Ilepevens aunenzHonHOrO H CBO0OHO pacnpocTpaHIeMoOro MPOrpaMMHOI0
ofecrieyeHusi, B TOM McIIe 0TE€IECTBEHHOI0 IPON3BOICTBA

— T |

|

‘ Ne Hassanue PEKOMEHIYEMBIX IO pasfeaaM u Jlurensus

n/n TEMAaM IPOTPaMMBI TEXHHYECKHX U
[ - KOMITBIOTCPHBIX CPEJICTB 00yICHHUS | 4{
} 1 | MS PowerPoint B ] 67580828 |
|2 | LibreOffice . cBobommoe 10 ‘
u OC Anbt O6paszosanue 8 . AA0.0022.00 |
4 | ABMC "MAPK-SQL" L 02102014155
’_ 5 | MS Windows 10 B 67580828 ‘
‘ 6 +CI/ICTeMa KOH_chILTaHTHnIoc_ - - | 503/KJI
.7 | Android OC | cBobonHoe [10

12. MATEPUAJIBHO-TEXHUUECKASI BbA3A, HEOBXOIUMAS 151
OCYHIECTBJIEHUSA OBPA3OBATEJIBLHOI'O ITPOIIECCA 11O JUCITUILIMHE
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| Haumenoranmue
AUCIHUILIMHEI

| (Monys),

| NPaKTHK B

| COOTBETCTBHH ¢

| YIedHBIM
IIaHOM

I'enernka H

| CeNeKIus

’ 335 (196084, r. Canxr-Ilerep6ypr, Creyuanusuposannan

l Hal/IMeHOBaHHe ClenHaNbHbIX OCHaHIeHHOCTL CHHenMaJbHBIX

NOMeIeHu 1 oMemenuii Jif) ¢ | | NOMeIeHNH N TIOMemeHuii IS
CaMOCTOATELHOM paboThI CaMOCTOATENbHOH pa6oThI |

_ S

mebens.
yi. UepHUTrOBCKas, noM 5) Vuebnas | maprsi, CTYIIBA, TabypeTrl, yueOHas
ayIMTOPHSA 1L IPOBEICHUS 3AHATHI | T0CKa,
| CEMHHAPCKOTO THIA, TPYNNOBBIX M
| MHTMBHIYATEHBIX KOHCYIbTallmit, | |
| TeKyIero KOHTpOJIS u| |
| ODOMXYTOUHO! arrectamun | ———
| 362 (196084, r. Canxr-ITerep6ypr, | Creyuanusupoeannas mebenn:
|y Yepnurosckas, gom 5) Vuebhas | maprei, CTYJbd, TabypeThl, yueGHas
| Ay AMTOPHSA IS IPOBENeHUS 3aHsTHH | nocka. |
CEMMHAPCKOTO THIA, IPYNIIOBEIX H | |
| HHAMBHIya/lbHEIX KOHCYNBTaIMi, |

TEKYIIEero KOHTpOJIs H
| IDOMEY TOYHOM aTTecTanun — -
| 363 (196084, r. Canxr-Ilerep6ypr, | Creyuanuzuposannas Mmebenw: |'
| yn. Uepaurosckas, nom 5) VuebHas | maproi, CTYNbA, Tabypersl, |
| aymatopus ais IPOBE/ICHUS 3aHSTHI | AJIFOMHHHEBEIE JIOTKH. |
| CEMHHAPCKOrO THIIa, TPYUIOBEIX W | Texnuveckue cpedcmea obyuenus.: |
| MHAMBUIYaILHEIX KOHCYIbTaMy, | unmepaxmuenas Oocka. |
| TeKymiero KOHTPOJIs " |
| IPOMEXYTOUHOH arTecranum | |
| 206 bBonbmo#t  uuramememi  zay | Creyuanusuposannas mebeny: |I
| (196084, r. Cauxr-Tlerep6ypr, yu. | CTOJIBIL, CTY/Ibs |
Yepaurosckas, nom 5) Homemenue | 7 EXHUYecKue cpeocmea o6yyenus. |
AL CaMOCTOSTENBHOM paboThI | KOMIIBIOTEPEl € MOAKIIOYCHHEM K |
cetn «HMHTepHETH ™H JOCTYIIOM B |
3NEKTPOHHYIO HHQOPMALHOHHO-

|

(S — _— +°§P@OE‘TETLH2Q cpeny
1214 Mamsni YHTANBHBIH  3aj Creyuanusuposannas Me6ef;’

| (196084, . Cankr-Tletep6ypr, YL | CTOJEL, CTymbst
| YUepHHTOBCKas, goM 5) Homemenne | Texuuueckue cpeocmea  obyuenus: |
| VIS caMocTosTenBHOH paboTsr | KOMIIBIOTEPEI ¢ HOAKIIOYEHHEM K |
| cetn «HAuteprer» uw mocrymom B |
JIIEKTPOHHYIO uHbOpMatmonHO- |
e _OOpasoparenpmyio cpery |
| 324 Otaen  unbopManmoHHbX | Creyuanusuposannas mebenn:
| TexHOMOTHiIf (196084, r. Cankr- CTOJIBI,  CTYNbS,  CIEHHAIBHEL]
HerepGypr, yu. Yepnurosckas, mom HHBEHTApb, MaTCPHAIbl U 3alacHEIE |
5) Ilomemenwe g XPaHCHHA W | 9aCTH I  NpodUIAKTHYIECKOro |
| npodunakTHyeckoro o0cyxXuBaHms | obcmyxuBanus TEXHUIECKHX |
y4ebHOro 06opynoBanms | cpencts 00yJeHns
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Monexynspro-renetmueckas Cneyuanusuposannoe |

— -

naboparopus obopyooeanue Onz MOREKYNAPHO-
(196084, r. Canxr-ITerep6ypr, Y. | eeHemuveckux  uccredosanuii  y
! HepHHroBCKas, moM 5) Mmebenn: CTOJIHI, CTYNBS,

Tomemenne mns  xpamenms u CHEIMANBHBIE MHBEHTaph, HaGOpLI

npodunaKTHIeCcKoro o6eIyKUBaHHs peareHToB.

MOJICKY TAPHO-T€HE THYECKOro
L - o0opynoBamus

IIpunoxenwue 1 ua 20 .

PaBouyro nporpammy cocrasmm:
J-p Betepunap. HayK, pod., unen-kopp. PAH < "\-:)\'«'*’ K.B. ITnemsmos

Kann. 6uon. nayk, nonent /7 ~7  TIIL Kysnenona




ITpunoxenue 1

MunucrepcTBo cenbsekoro xossiictsa Poccuiickoii Deneparuu
DenepalibHOE rocyapCTBEHHOE GIOKETHOE 00pa30BaTENBHOE YUpexaeHue
BEICIIET0 00pa3oBaHMs
«CaHKt-IleTepOyprekuil rocy 1apCTBEeHHbIH YHUBEPCHTET BEeTEpUHAPHOM
MEIULIHBD»

Kadenpa renernuecknx u penpoayKTHBHBIX GHOTEXHO. 10T Hi

®OH/I OHEHOYHBIX CPEJICTB

TEeKYIIero KOHTPOIs/IPOMEKYTOUHOH aTTecTAMM 06y 4alOIMXCs IPH
OCBOCHHH
OIIOII BO, peanuzyromeii ®I'OC BO

IO THUCIUITJINHE
«['eHeTHKa M CCJICKI U

YPpOBeHE BBICIIET0 00pa30BaHUs
bakanaBpuar
Hanpasnenue nogrorosku 06.03.01 — Buomorus
Ipoduns buoskonorus
Ounas Gopma 00yuenns
I'ox Hawana nogroroekm — 2025

Canxr-IletepGypr
2025



1. HACIIOPT ®OHJIA OIIEHOYHBIX CPEACTB

Taoauna 1
| ®opmupyembie Kourpoanpyempbie paszaenn: Ouenoqﬂoe—‘
Ne (TempbI)
KOMIIETEeHITUH CpeacTBO
i ) AHCIUILTHHBI
1 | OIK-3. Cuoco6en npraMeHsTh 3HaHze Pasnien 1. I'enernka-npeaver | Tect
OCHOB 3BOJIIOITHOHHOH TeOopHH, U METOJBI HCCIIEOBAHMHE H ee
HCIOJIb30BATh COBPEMEHHEBIE 3HAYCHUE B PEIICHUN
IPEACTABICHHAS O CTPYKTYPHO- COBPEMEHHBIX NMPobiieM
| | byHKIHOHANBHON OpraHH3aIyK | CEJICKITAM.
2 | TeHETHYECKOI MPOTrPaMMEbI KUBEIX Pasnen 2. lHuronormueckue Tect
| | OOBEKTOR ¥ METO/BI MONIEKYIIAPHOI | OCHOBEI HACNEICTBEHHOCTH
3 | OGHOJIOrMH, TeHETHKH B OUOIOTHH Pazpnen 3. 3aKOHOMEPHOCTH Komnokeuym,
| Pa3BUTHSA JJIS UCCIICI0BAHUS HacJle0BaHHs IPU3HAKOB TECTBI, OIIPOC
4 | MEXaHHU3MOB OHTOreHe3a u (I)I/IJIOFCHCSa B | Paznen 4. MOHCK}’J‘IHpHI:IC KOJIJ'IOKBPIYM,
| IpogeCcCHOHANBEHON AEATENEHOCTH: OCHOBBI HACJICICTBEHHOCTH. | TECTHL, OIPOC
5 | OIIK-3.1. HpI/IMeHHGT 3HaHUEC OCHOB Paspen 5. MyTaIII/IOHHaﬂ KOJI_]IOKBI/IYM’
| 9BOIOLMOHHON TCOPHH TS OLIEHKH H3MCHYUBOCTD TECTBL, OIIPOC
6 | YPOBHA CTPYKTYPHOU U Pasnen 6. OcnoBsl Komnoksuym,
dyHKIMOHANTEHOM OpraHu3amuy HMMYHOT€HETHKH 1 TECTEL, OIIPOC
OHONOru9ecKrX 0OHEKTOB B OHOXUMHYECKOH TeHETHKY
7 | BPOdeCcCHOHANBHOM JIesTembHOCTH. Pasgen 7. 3akonomeprocTn | Komiokeaym,
L OIIK-3.2. Hcnionb3yer B | pocTa M pa3BHTHsA TECTEI, OITPOC
8 | MPOdecCHORANBHOM NesTeTBHOCTH Paznen 8. O160p u mon6op Konnoksuym,
|| coBpemennsre HpCI{CTaBJICHIrISIV B TeCTBI, Ompoc
9 | CTPYKTYPHO-(QYHKIHOHATEHOMH Pasnen 9. Ocrornrle Metomer | Kommokeuaym,
OpraHU3aIy FeHETHYECKOTO ANNAPATA | paspenenns U celeKIAR ompoc
KIIETKH ¥ peaA3aIlii I'eHeTHICCKOM KUBOTHEIX.
IIPOrpaMMBl KUBBIX OOBEKTOB.
OIIK-3.3. IlpumenseT MeToan1
MOJICKYJIAPHOH OMOJIOTHH, TEHETHKH U
OMONOTHY Pa3BHTHUA IS HCCIIENOBAHMS
HaIpPaBICHUS Pe3YIbLTATOR H
MEXaHU3MOB H OHTO- U (DHIIOTEHE3a B
| ‘ 1IpoeCCHOHANBHOM AEATENBHOCTH. ]
IIpumepHbIi nepeyenHs oeHOYHBIX CpeaAcTB
Tabnuama 2
‘ Ne | Haumenosanune Kparkas xapakrepucTtnka onenournoro Ipencrasnenne
OLIEHOYHOIO CpeacTBa OLCHOYHOTO CPeACTBa
| ~ cpenacTea B (hoHze
1. KomnoxBuym CpencTBo KOHTPOJIS yCBOEHHS Y4eGHOTO Bonpocst o
Martepuajia TEMbI, pa3fela WK paseiioB TeMaM/pasfiesiaMm
MUCIMILIHHB], OPraHU30BAHHOE KaK JUCUUILTHHE
y4eOHoe 3aHsTHE B BUJIE COGECeT0BaHMS
IIpenoiaBaTes ¢ 00y4arouMu
2. Tect Cucrema CTaHAapPTU3UPOBAHHEBIX 3aJaHMUM, ®oH/1 TecTOBBIX
H03BOJISAIONIas ABTOMaTH3MPOBATD 3a/1aHui
npouenypy
U3MEPEHUs YPOBHS 3HAHHUIU M yMEHHIt - ]




obydaromierocs

CobecegoBanne
(ompoc)

CpencTsBo KOHTPOJIS, OPraHu30BaHHOE KaK

cnenranbHas Oecelia perogaBaTed ¢
00yJaroIMMCs Ha TEMBI, CBI3aHHEIE C
U3y4aeMOH IUCIMIUIMHOMN, ¥ PACCIMTAHHOE
Ha BBUICHEHHE 00BheMa 3HAHUH
00ydaromerocs o onpeeIeHHOMY
pasgeny, TeMe, mpobaeMe o T.IL.

Bompocsl o
TeMam/pazzenam
JUCIMILITHHEI,
NIpEACTaBICHHBIE B
MIPUBSI3KE K
KOMIIETCHIIUAM,
IIPEIyCMOTPEHHBIM
PII]T
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3. NEPEYEHb KOHTPOJBHBIX 3AJJAHUI 1 HHBIX MATEPHAJIOB, HEOBXOJIUMBbIX

JJIs1 OUEHKHU 3HAHUNA, YMEHU, HABBIKOB U OIIBITA JAESATEJBHOCTHA

3.1. TunoBkIle 3a1aHUA /LIS TEKYHIET0 KOHTPOJIS VCNIeBAEMOCTH

3.1.1. Bonpocs! 1as koiokBayma

Bonpoch mnmsa onenxu xomnerenumu: OITK-3. Crnocoben NPUMCHATL 3HAHWE OCHOB 3BOJIIOIAOHHOI
TEOpHH, HCIONIb30BaTh COBPEMEHHBIC NPEACTABICHAS O CTPYKTYPHO-(PYHKIHOHAIHHOM OpraHu3alyH
TEeHETHYECKOM NIPOrPaMMBI JKHBEIX OOBEKTOB M METOJIbI MOJIEKYJISAPHOH OHOJIOTHH, T'€HEeTUKH W OMOJIOTHH
PA3BUTHAA I HCCNIEI0BAHUSA MEXaHI3MOB OHTOT€HE3a 1 (HIoTeHe3a B mpodecCHOHATLHOM JeATEILHOCTY;

OIIK-3.1. IIpumeHsieT 3uanMe 0CHOB B0 IHOHHOM TEOPHH VISl OUEHKH YPOBHS CTPYKTYPHOM
H  (GYHKOMORATBHOM OpraHM3amMM  GHOTOTHYECKMX O00LEKTOB B npogpeccHoHaATbHOM
AeATeIbHOCTH.

ITo paspeny «3akoHOMepHOCTH HAC/IEIOBAHUS IPH3HAKOB»

1. ['eHeTHKA-IpEIMET U METO/IBI HCCIICIOBAHMIL.

2. HacriencTBeHHOCTE U €€ posib B CeNeKIHH.

3. W3MeHYHBOCTE Kak OCHOBa 0T60pa, IOAGOPA, CENEKIIHA B SBOJIOLUOHHOTO MPOLIECCa.

4, 3aKOHOMEPHOCTH HaCIIEI0BAHUS TPU3HAKOB. S3aKOHEI Menpens.

5. Tunbl ToMUHUPOBAHUS HA TPEMEpE HACIIEJOBAHHUS CENCKIMOHUPYEMBIX IPU3HAKOB Y KMBOTHBIX.

6. CyIHOCTS U 3HaUCHUE SKCIPECCHBHOCTH U IICHETPaHTHOCTH IIPH OLEHKE M 0TOOPE YKUBOTHBIX.

7. Hounsrue o metorponuu. I'eHbI-MOMpHKATOPE! 1 UX POJIb B CEJEKLIHH.

8. JleTanpHBle W TONyNeTanbHBIE TEHBL, H XapakTep HMX BIWSIHUS Ha IUIOJOBHTOCTH W OOBEMBI
BOCIIPOW3BOICTRA.

9. Tunel B3auMOEHCTBYS HealUIENMBHBIX I'€HOB HA NPUMEPE HACNEJOBAHUA IPU3HAKOB y Pa3HBIX
BUZOB KHBOTHBIX.

10. ITonsiTHE O ABNEHMH CLEMIEHHOTO HAC/IEIOBAHHS.

11. 3HaueHHE CUEITCHUS H KPOCCHHTOBEPA.

12. ITonsTrE O BICHUH CIEIUTCHHOTO HACJICIOBAHKSL.

13. JleTepMUHAIIHSA 11012 M MEXAHU3M €TI0 HACIEJ0OBAHMA.

14. I'eHeTHYeCKHE METOIBI PAHHETO ONPE/ICIICHAS MIOJIA.

15. OcoGennocTn HacTeJOBaHHSA NPH3HAKOB, CUEIUIEHHBIX C TIOJIOM H OIPaHUYCHHBIX IIOJIOM.

16. OcobeHHOCTH HACTeI0BAHHA KOIMYECTBEHHBIX IPH3HAKOB.

OIIK-3.2. Hcnoab3yer B mpodeccHOHAILHOH eSTehbHOCTH COBPeMEHHbIE NPEACTABICHHS
CTPYKTYPHO-(YHKIHOHAIBLHON 0PraHH3ANNY IeHEeTHYECKOI0 annaparta KIeTKH U peajn3aunun
TeHEeTHYECKOil IPOrpaMMBbI JKHBLIX 00HEKTOB.

IIo pasaenay «MOJleKy.)IﬂpHBle OCHOBBI HAC/NEACTBCHHOCTH»

AR e

= AD 00~
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OCHOBHBIE HONOXEHHS XPOMOCOMHOM TEOPHH HACIEICTBEHHOCTH.
Hyxneunoseie kucnotst JHK, PHK u BX poib B Hacle ICTBEHHOCTH.
Ctpykrypa JHK no Yorcony u Kpuxy.

Penmaxarma JJHK.

Crpoenue u Tins: PHK, nx Qpyrknpn

['eHeTHIECKNIT KOX U €r0 XapaKTEepHCTHKH.

CoBpeMeHHbIEC PENICTABNEHNSA O CTPYKTYPE [eHA H €10 byHKIAH.
Ctpoenne reneTHdeckoro Mateprana y 6akTepuii u BHPYCOB.

Crioco6bt Iepe1aus HACIEACTBEHHOH HHPOPMALHH ¥ MHKPOOPTaHH3MOB.
Knaccuuxanys reHHEIX MyTalliii ¥ UX BIHMSHHE Ha GEHOTHIL U IIPOAYKTHBHOCTb.
Muun- 1 muxpocaremnrsr JHK, uX HCIONb30BaHKE B CEJIEKITHM.



ITo paspesy «MyTauuoOHHAS H3MEHYMBOCTDL)

1. Poitb v 3sHa9eHne MHOPHAVHTA B CEJIEKIIHOHHOM NPOLECCE, €T0 BO3MOKHOCTH JUTS BLIIBICHHUS
PELECCUBHEIX HACIEICTBCHHBIX NATOJOI M U JIETAIBHOCTH.

2. [lonsatue o myranmsax u MyTaretese. Knaccupukanus MyTareHOB H BO3MOYKHOCTH HX
MCIOJB30BaHUS B CEIEKIHH,

3. Knaccudukanmu Mytammii.

4. I'eHeTHYECKME aHOMATHH B YcToiurBOcTh KPC K HEKOTOPHIM 3a60ICBAHMSM.

5. I'eHeTHYeCKHME aHOMATHM H YCTOMYHBOCTD CBHHEH K HEKOTOPBIM 3200/ IeBAHHSIM

OIIK-3.3. IlpuMensieT MeTOAbI MOJEKY.ISPHOH GHONOIHY, reHeTMKH H OHOJOTMH pa3sBUTHSA 1Jis
HCC/ICI0BAHUS HANPABJICHNS Pe3yIbTATOR H MEXAHM3MOB H OHTO- H (puitoreHesa B npodeccHoHANLHOMN
AeATETbHOCTH.

Ilo pasaeny «OcHoBHBIE METOBI Pa3BEACHNA H CeJEKIIHH ) KMBOTHLIX)

1. PoItb HACTIEICTBEHHOCTH B IIPEAPACIIOIOKEHHOCTH JKHBOTHBIX K CTPECCAM.

2. CTpeccoyCcTOHYHBOCTE KaK OZMH U3 OCHOBHBIX IIPU3HAKOB CSICKIHH B COBPEMEHHOM
JKUBOTHOBOJICTBE.

3. Honsitre 0 koo GuIMERTE HACTICAYEMOCTH, IOBTOPSIEMOCTH, KOPPEIALHH.

4, ®opMEL, NPU3HAKK K TIOKA3aTENH [IEMEHHOTO 0TO0pa B XHUBOTHOBOICTBE.

5. PozocrioBHbIe, HX TOCTPOCHHE K OLEHKA JKHBOTHBIX IO POJOCIOBHOM- CTENEHE TOUHOCTH 3TOM
oreHKd. POpMEL B METOIBI IIEMEHHOTO Toa6opa.

6. OKCTepbep ¢/X KHBOTHEIX, €€ 3HaYCHUE B OICHKE IIIEMEHHEIX H NIPOAYKTUBHBIX KauecTB. CBA3b
9KCTEPhEpa CO 3TOPOBBEM KHBOTHOTO.

7. Wnbpunuer v ayTOpuauHr.

8. MeTozb1 mpoBepKH reHOTHIA IPOU3BOANTENEH 110 KAYECTBY IIOTOMCTRA.

9. Honsitue o pocte u pazsutun. OCOGEHHOCTH POCTa W PA3BUTHS B SMOPHOHAILHEIA U
IOCTIMOPHOHAIRHEIH TIEPHO/IbI OCHOBHBIX BHJIOB C/X MBOTHBIX.

10. PasBe/ieHne XUBOTHBIX 110 THHHAM U cemeiicTsaM. Llenn u 3amaun.

11. ITonarue o mopone. Yucronopoanoe passeaenne. Ero nenu u 3anaun. JIvauu u ceMelcTra.

12. Hamnpasnenue ceneKuuyu B yCIOBHAX HHTEHCHBHOTO BEJIEHUS JKHBOTHOBOICTBA. [IOHSTHE O
KpyIHOMAacCITaOHOM celekum,

©13. CymHocTs 1 3HaueHHe rHOPUAN3AIMHE B INIEMEHHOM H TOBApHOM >KHBOTHOBOJICTBE.

14. Bocnpon3ssoguTensHOe U OTIOTUTENBHOE CKPEIUBAHHE. CyIHOCTD, 1IEH ¥ 3a1a4H.

15. T[TonsTHE O IIEMEHHOI PaboTe B KUBOTHOBO/CTBE, €€ LEJIH U 3a0aYH. CymHOCTE HHIEKCHOM
OLICHKH ITPOHU3BOAUTENEH.

16. Mapkepr! IpOAYKTHBHOCTH ¥ PE3HCTEHTHOCTH B PA3BEICHHH C/X JKUBOTHBIX.

17. IIpuMenenne GHOTEXHONIOTHIECKUX METOAOB TIPH pPasBeOECHUH PAa3HBIX BUIOB JKHBOTHBIX

18. Perynsiys nona y mpolyKTUBHBIX )KHUBOTHbIX.

19. ['eTeposnc 1 ero npakTHIECKOE IPUMEHEHHE B 3KHBOTHOBO/ICTBE. Teopuu, o6psacHSIONME
SIBJICHHE TE€TEPO3HCA.

20. Mukpo- u munn caremmtsr JJHK.

3.1.2. TecThl

Tectol ana onenkn xommerenmuu: OIIK-3. CriocoGeH NPHMEHSTH 3HAHHE OCHOB 3BOJIONHOHHON
TEOpHH, HCIONIB30BaTh COBPEMEHHBIC MPEACTABICHHA O CTPYKTYPHO-(QYHKIMOHATLHOM OpraHH3aluu
TCHETHYECKOH MPOrPaMMBI XKHBBEIX OOBEKTOB M METOIbI MOJIEKYIAPHOH GHOJNOTHM, TeHETHKH ¥ OMONOTHH
PasBUTHSA U1 HCCIICNOBAHNA MEXaHH3MOB OHTOT€HE3a M (QHIIOreHesa B IPOMECCHOHAIBHON eATENbHOCTI

OIlK-3. CrnocoeH NpHMEHATH 3HAHME OCHOB OBOJIONMOHHOH TEOPHH, HCIONB30BATH
COBPEMEHHBIC NPEACTABICHHA O CTPYKTYPHO-QYHKIMOHANBGHON OpPraHM3allid TI'eHETHYECKOMH
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IIpOrpaMMel XXUBBIX 00BEKTOB U METOAbI MOJICK)UISIpHOfI 6I/IOJ'IOI‘I/IH, T€HETHUKH ¥ OHOJIOTHH Pa3sBHUTHA
JJI UCCIIENOBAHM MEXaHU3MOB OHTOI€HE3a U (bI/IJIOFCHCBa B HpO(l)GCCPIOHEUII:HOfI JACATCIIBHOCTH,

WuaukaTopsl KOMIIETEHITHINA:

OIIK-3.1 IIpuMeHsieT 3HaHUE OCHOB 3BOJIONHOHHON TEOPUU IS OLEHKH YPOBHS CTPYKTYpPHOH
¥ GyHKIMOHAIBHOH OpraHM3aiuy GHONOrHIECKIX 00hEKTOB B HPOECCHOHANBHOM NeITENBHOCTH
OIIK-3.2 Hcnonesyer B TIPOGECCHOHANBHON NEATENbHOCTH COBPEMEHHBIC IIPE/ICTABICHUS

CTPYKTYPHO-(QYHKUMOHAIPHO! OpraHM3alliil T[€HCTMYECKOTO anmnapata KIeTKH 1 pealu3alin
TCHCTUYECKOH IPOTPaMMBbI XHUBBIX 0OBEKTOB

OIIK-3.3 lIpuMeHseT METONBI MONIEKYIAPHON GHOIOTHY, TCHETHKY U OHONOTHH PA3BUTHS IS
HCCIIC/IOBAHHS ~ HANpPaBICHHSA PE3YJIbTATOB M MEXaHH3MOB H OHTO- M  (uioreHesa B
IpopECCHOHANBHOM JeATeNLHOCTH

3AJTAHUSA 3AKPBITOI'O TUIIA

?.anamm KOMﬁI/lHl/lPOBaHHOI‘O THIIA € BLIﬁOpOM O/IHOT'0 BEPHOI'0 0TBETA H3 NPEATIOKEHHBIX
BAPDHAHTOB

OIIK-3.1 IIpuMeHseT 3HaHME OCHOB OBOMIOMMOHHON TEOPUH /Il OLNEHKH YPOBHS
CIPYKTYpHOH M (yHKUMOHANBHOH OpraHM3alMH OHONOrMYECKUX OOBEKTOB B IPOMECCHOHAIBHOMN
AeATENHHOCTA

3anaume 1.

IIpoyumaiime ompuisok u3 mexcma cmampu u o1bepume NPaBUTLHLLE OMEem.

Jlo HenaBHero BpeMeHH pasMep reHoma GbLI U3BECTEH TOJNBKO y 2% BHAOB ITHI (camas
HH3KAs JIONA CpeJM MO3BOHOYHBIX). JlaHHBIC NOKAa3BIBAIOT, YTO IUIAH CTPOEHHS TI'eHOMa MTHIL
IPE3BBIYANHO KOHCEPBATHBEH, CO cpemHnM pasmepoM 1,4 mr JTHK. Jlo cuX mOp caMoe HH3KOE H
camoe BrIcokoe copepxanne JIHK pasmuaarorcs Beero B aBa paza: 1 nr y Amadina fasciata n 2,2 ur
y Struthio camelus, B T0 BpeMs KaK y MJIEKOIUTAIOIMX OHO Kojebnercs or 1,7 no 8,4 mr.

HeGonbuoi pasmep resoma nTun o6GyCHIOBIEH B OCHOBHOM MOTEPEH MOBTODPSIOMHAXCS
IIOCTIEAOBATEIbHOCTEH, YAAICHHEM KPYIHBIX CETMEHTOB W IOTEpEil reHoB. M3BecTHo, 110 CpeIHUIt
pasmep WHTpoHa y KypHub! (G. gallus) MeHbule, 4eM y dYenoBeka. MHKPOXPOMOCOMBI KYpHIIBI
CoCTaBIOT 23% xeHeKoro reHoma, Goratsl GC 1 HMEIOT Golee Bhicokoe comepxarne CpG, yem
MaKpOXpOMOCOMEL. ~ HeKkoTopbie  aBTOphl  NpPEANONAarardT, YTO HEGONBIIOE  KOJAIECTBO
IOBTOPAIOIMXCS.  ITOCNIENOBATENPHOCTEHl B ITMX KPOWIEYHBIX DIEMEHTax OOJIEr4acT IpoLece
00pa3oBaHus XHa3M BO BpeMs Meio3a. OHAKO COKpaIIEH e MOBTOPSIOLIMXCS TOCIIE[0BATENLHOCTEH
Takke HaONIONAeTCss B MaKpOXpOMOCOMAX, YTO YKasblBA€T Ha ACHCTBHE APYIHX CENEKTHBHBIX
(axTopoB.

Hcnons3ys OTPHIBOK M 3HAHMSA [0 TeHETHKE, BHIOEPUTE B IIPUBCACHHOM CIIHCKE BEPHOE
CYXIEHHE U IPUBE/NTE apTYMEHTEI.

1.I'eHOMBI ITHIl OTIMYAIOTCS MEHBILCH KOHCEPBATHBHOCTBIO, Y€M FeHOMBI MIIEKOTIMTAFOIIHX.

2.OBOMIOLHMA [ITHI] HATIPABJICHA B CTOPOHY YBEHYEHHS PA3MEPOB FEHOMA.

3.B xapuOTHIIE IITHIT BRIIEIAIOTCS MAKPOXPOMOCOMBI ¥ MHKPOXPOMOCOMBEL.

4./Ins NTHI XapaKTepeH TPHILIONIHbIH Habop XPOMOCOM.

Ortser: 3.

3ananue 2.

IIpouumaiime ompuisox us mexcma u geibepume npasutbLLLY OMeen.

MunuMaibHas caMOBOCTIPOM3BOAAIIAACS TPyNNa ocobell OJHOrO BHAA, HA IPOTSKCHUA
SBONIOIMOHHO JUIMTEBHOTO BPEMEHM HACENAIONIAs ONpe/eIEHHOe MPOCTPAaHCTBO, 06pa3ylomas



CaMOCTOSTENBHYIO TEHETHYECKYIO CHCTEMY U (GOPMHPYIONIas COOCTBEHHYIO SKOJOTUYECKYIO HHMMLY.
O KaKoM OHATHH HJIET PEUb?

1. Bug

2. Tlonmynsmus

3. CemeiictBO

4. Knacc

Otger: 2.

3apanmue 3.

IIpouumaiime ompeisox us mexcma u evibepume NPasuILHbLI OMmeem.

XpOMOCOMBI — 3TO HUTEBHJHBIE HYKICONPOTEHIHBIE CTPYKTYPHI B SJpe SyKapHOTHIECKOit
KICTKH, B KOTOPHIX COCPENOTOYCHa OONbmIas 4acTh HACACACTBEHHON HH(OPMALNM M KOTODEIE
NpeIHasHavYeHbl AN €€ XpaHeHWs, pealdsalli¥ U Iepefadv. B Kaxkmodl XpoMOCOME BBIJENSIOT
ONpe/ie/ieHHbIe “KOMIIOHEHTHI”, K&XbI H3 KOTOPBHIX BBIIOJHSET CBOIO poNb. Tak, HampuMep,
“KOMIIOHEHTEI A” COCTOAT M3 OIHON H TOH XK€ MOCIENOBATENBLHOCTH A30THCTHIX OCHOBAHMI (Y
uenoBeka — TTAGGG), xoropas mosTopsiercss okono 3 TeIcsY pa3. OcHOBHaS HX (PYHKIHI—
3aIATa KOHIEBBIX YYaCTKOB XPOMOCOM OT IEPEMEIIEHMH I'€HOB H MYTaUHif, KOTOpPBIE MOIYT
IpUBECTH, B TOM YHCIE, K OHKOJOTMYCCKHM 3aboneBaHusM. Ilo Mepe JeneHus KIETKM OHH
YKOPauHBAIOTCA, & K KOHITY JKM3HECHHOIO [IUKJIA KJIETKH MOYTH Hcue3arT. O KakuxX “KOMImoHeHTax A”
HIET pedb?

1. IlenTpomeph

2. Temomepnr

3. Kunetoxopsl

4. XpoMaTusl

Ortser: 2.

3ajanns KOMOMHMPOBAHHOIO THHA ¢ BLIGOPOM HECKOILKHX BEPHBIX OTBETOB 3
NpPeII0KeHHBIX BAPUAHTOB

3ananmue 4.

Ipouumaiime ompeigox u3 mexcma, evibepume npasuibHble OMEeMul.

Omxolt u3 HauboNIee PACIPOCTPAHEHHBIX IPHYMH TOUEYHBIX MYTALHH ABIACTCS XHMUYECKAS
MoymduKanys, Ha3biBaeMas METHIMPOBAHMEM [MTO3MHA. [IpM METHMIIMPOBAHHM IHTO3MHA K
a30THCTOMY ~OCHOBAaHHMIO HYKJICOTHIA Jo0aBiseTcss MeTHIbHAas TIpylma, KoTopas jailee
npeobpasyeTcs B TUMHH IIOCIE THAPOIUTHYECKOTO AE3AMHHHPOBAHUS MOJEKYIBI (OTINEIUICHHE
aMUHOTPYIIIBI TIOA ICHCTBAEM Bo/bl). Ecnm cicTeMa penapaiui KIeTKH He 0GHAPYKUT MY TAIHIO [0
pEIUIMKAIMH, IOJOBHHA AOYEPHUX KICTOK yHacmeayer TuMuH (T) B TOM  JOKyce
HIOCIIeIOBATENbHOCTH, TAe paHbIle Haxoamics murozud (C).

1. Myranma JTHK MoryT Bo3HMKaTh KaK 0[] AeHCTBHEM (aKTOPOB OKpy’KaroImeit Cpeabl, TaK
U MMETH SHIOT€HHYIO IPUIHHY;

2. TodeuHble MyTalMH IIPE/ICTaBIIOT co0Oi Haubornee pefKkuif THI MyTauuil B KHBOI
MIPUPO/IE;

3. CucteMa penapanuu KI€TKH MOXeT OOHapyuBaTh XuMmHdecKue moBpexaenus JJHK u,
YCTpaHss UX, HE ONYCKaTh BOSHHKHOBEHHME MYTAIIMIi;

4. Bo3HHKHOBEHHE MYTAIHii BCEra BeJeT K THOeNH KIETKH.

Otser: 13.

3amanme 5.

IIpouumaiime ompeigox us mexcma, evlbepume NPasuIsHLIE OMEEMbL.

XpoMocoma — 3T0 HYKIIEOTIPOTEHIHAA CTPYKTYpPa B SAPE SyKAPUOTHYECKOH KIETKH, KOTOpas
COAEPXUT GONBIIYIO YacTh HACIHEACTBEHHOM HH(GOpMAlMM W NpefHA3HAYEHA VIS €8 XPaHCHWS,
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peanusanyu U nepenadi. XpoMOCOMBI CTAHOBATCS YETKO PAa3MIMMBIME B CBETOBOM MHKPOCKOIE BO
BPEMsT MHUTOTHYECKOrO MM MCHOTHYECKOro JAcieHWs KiueTkd. HaGop BceX XpoMocoM KIIeTKH
Has3pIBACTCA KAPHOTHIIOM H ABJISETCS BHIOCTECHMQUYECKHMM TPU3HAKOM C HHU3KAM YPOBHEM
HHMBHAYaTbHOH H3MCHYHBOCTH. XHMHYECKOE CTPOCHHE XPOMOCOM BKJIFOUAET KOMILIEKC
Ie30KCHPHOOHYKIeHHOBOH Kuc10TH (JIHK) 1 cBsi3anubIX ¢ Heil GelIKOB, a Takke TAKIX BEMIECTB KaK
TunuAkL, HOHBL, Monekyasl PHK. Kaxnas xpoMocoMa cocToRT M3 ofHOM IWIHHHEOM monexynsl JIHK,
KOTOpas  CONCPXHT  IOCICAOBATENBHOCTH HYKJIEOTHIOB, ONPENEISIONIME  HACIICACTBEHHYIO
uHQOpManmo. XpOMOCOMBI, B 3aBHCHUMOCTH OT DACIIONOXEHHS LHEHTPOMEPH], MOTYT OBITH
MCTAalEHTPHIECKHMH, CyOMETAlleHTPHIECKMMH, aKPOIIEHTPUIECKAMHY H TEIOLCHTPUIECKIMH.

BHelHee CTpoeHHE XPOMOCOM 3aBHCHT OT HMX COCTOSHHS: B uaTEp(daze XPOMOCOMEI
IPECTABIECHEl B BH/E XPOMAaTHHA (COCTOAMIETO M3 ONHON XPOMATHABI) M HEBHIMMEI B CBETOBOI
MHKPOCKOII, 2 B IIEPHOJ| KJI€TOYHOIO AENEHHs (MUTO3 H MEH03) XPOMOCOMBI CTAHOBATCS BHIAMBIMH
B CBETOBOH MUKPOCKOIL. Takke B CTPOEHHMH XPOMOCOM BBIAEIAIOT TAKHE CTPYKTYPH Kak: TEIOMEDHI,
UEHTPOMEPA, BTOPHYHEIE MEPETKKH, TIIETH, KHHETOXOP.

Vcnons3ys OTphIBOK M 3HAHHS [0 TEHETHKE, BEIOEPHTE B [IPHBEIEHHOM CITHCKE BEPHEBIE
CyXJIeHUs. 3anuiumTe UG PEL, H0/ KOTOPEIME OHH YKa3aHEL.

1. B cocras xpomocom Bxozsat nonsr Ca?t m Mg?*

2. LleHTpOoMepBI MOTYT HMETh Pa3IHYHs MO JTOKAIH3AMH ¥ HETOMOIOTMIHBIX XpOMOCOM

3. TenoMeps! coziepar KOAUPYIOMKE IOCICIOBATENLHOCTH

4. Bce XpoMOCOMBI B KJIETKE OPraHH3Ma HMEIOT OJWHAKOBEIi pasmep u popmy

5. Kuneroxop obecnieunBaet rprcoe/iMueHre HUTEH BepeTeHa AeEHHUS K XpoMOcoMe

OrtgerT: 125.

3az(amm 3aKpPbITOro THIA HA YCTAHOBJECHHE COOTBETCTBHA

OIIK-3.2 Hcnoneszyer B npodecCHOHATBHOM JEATENLHOCTH COBPEMCHHBIE
IPEICTABICHAS CTPYKTYPHO-GYHKIMOHATLHOH OpraHH3alfyl [€HETUYECKOTO AIIapata KIETKH U
peayIn3alluy FeHETHYECKOM IPOTPaMMEI JKMBBIX 0OBEKTOB

3apanmue 6.

LIpouumaiime mexcm u ycmanosume coomeemcmaue.

XpOMOCOMBI HI'DAIOT KIIOYEBYIO POTh B HACIENCTBEHHOCTH H (bYHKIMOHHPOBAHMY KMBBIX
OpraHu3MoB. OHH NIPENCTABIAIOT COGON CTPYKTYPHBIC €IUHHMIBI, COCTOSIIHE M3 JHK u Genkos,
KOTOpbIC XPaHAT IEHETHYECKYI0 HH(pOpManuo. XpOMOCOMBI COAEPXKAT TeHBI, OTBEYAIONIHE 3a
Pa3sIMYHBIE XAaPAKTCPUCTUKH M (QYHKIHM ~ OpraHusMa. XpPOMOCOMBI HE TOJIBKO OIIPENCAOT
dusmyecKre 9EpTHL, Takue Kak [BET IVIa3 KITH POCT, HO U BIMSIOT Ha Oonee CIOXHEIE MMPOLECCH,
BRIFOYad pa3sBUTHE OPTaHOB M HMMMYHHOH CHCTEMBL V3MEHEHHS B CTPYKType HIM KOJHYECTBE
XpOMOCOM MOrYT MPHUBOIUTE K pPa3MYHBIM T'€HETHYECKHMM 3aboieBanmsaM. TaKuM obpazom,
XPOMOCOMBI — 3TO (PyHIAMEHTAIBHAS OCHOBA HACIIECIOBAHUS H pa3zHooOpasHs KH3HH Ha 3eMie.
YCTaHOBHTE COOTBETCTBHE MEXIY HOHATHIMH H XapaKTEPUCTUKAMHK, OTHOCIIIAMCH K OTHM
OnpeNeneHusM (MOHATHAM): K KaXHOM MO3UIMM MEepBOTO CTON6uA noadepure COOTBETCTBYIOMIYIO

_MO3UIIHIO U3 BTOPOTO CTONONA.
MonaTns

‘ XapakrepucTuku

A XpomMocoma 1 Y4acToK XpOMOCOMEI, KOTOPBII
COEIOHHSAET BE XPOMATH/bI U OTBEYAET
3a IPAaBUWIIBHOE pacupeeeHne
| B | XpOMOCOM BO BpeMs JIETEHHUS KISTKH. |
b Xpomatus 2 Crpykrypa, cocrosmas u3 JJHK u
OenKoB, KoTopas 06pa3yeT XpOMOCOMEI B
AJpe KIETKH.

B LlenTpomepa '3 KOHIIEBEIE Y9aCTKM XPOMOCOMBEI, j
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KOTOPBIC MTPAIOT BAXKHYIO POJIb B
| TIPEAOTBPAMIECHUH CIIUSHHS XPOMOCOM.
r Tenomepa 4 Oparments! JTHK, koTOpHIE HECYT
HACJICICTBEHHYIO HHGMOPMAIIMIO 1
OIpPEAENSAIOT pa3IuYHbIE IPA3HAKA

OpraHu3Ma,
A I'ensr 5 |Crpykrypa, opmupyomascs Impornecce
KOH/ICHCAI[MM XPOMAaTHHA BO BpeMs
KIIETOYHOIO QC/IEHUs, BUIUMAs TO)
r | _ MHKPOCKOITOM.

3anuiuTe B TabJIHIy BEIOpaHHEIE UG pBI o COOTBETCTBYIOIHMH OykBaMH.
A B B [T I ]
l | i | |
Otset: ASB2B1I'3]14.

3aganme 7.

IIpouumaiime mexcm u yemarnosume coomeemcmsue.

Meii03 — 3T0 THII KJIETOYHOTO ACNCHUSA, KOTOPBIA MIPAET KIFOYEBYIO POIb B obpazoBanuu
ramer (IIOJNOBEIX KJIETOK) y OpraHU3MOB, Pa3MHOXAIOUINXCS TTOJIOBBIM ITyTEM.

B nponecce meiioza npoucxomur YMCHBIIICHUE YHUCJIA XPOMOCOM BJBOE, YTO 0OeCIeYuBaer
TCHETHIECKOE pasHooOpasMe M CcTabWMIBHOCTE 4YHCIA XpOMOCOM B IIOKOJIEHMSX. bnarogaps
KPOCCHHIOBEPY 00pasyloTcsl yHUKATbHEIE KOMOHHAIINH TE€HOB, 49TO CIIOCOOCTBYET 3BOJIIOLIAY BHIOB
H YBEIMICHUIO X TCHETUYECKOTO PasHOOGpasus,

YCTaHOBHTE COOTBETCTBHE MEXIy MOHATHAMH M NPONECCAMH: K KAXAOH MTO3HIHNH IIEPBOTO
cToNIONa HoabepuTe COOTBCTCTBYIOITYIO MO3KIMIO H3 BTOPOTO CTONOIIA.

IHonsTnsa ITpomeccrl

A | Meito3 1 Cranus, Ha KOTOPOH MPOUCXOIUT 0OMEH
TCHCTHYECKUM MATEPHAIIOM MEXKTY
TOMOJIOTHIHBIMH XPOMOCOMAMH

b Kpoccurrosep 2 Henenue, B pesynbTare KoTOporo
006pasyroTCs YeThIpe TalIOH/HbIE KTETKH
B ITutokunes 3 Otan Meito3a, Ha KOTOPOM POHCXOIUT

KOHBIOTAIMA TOMOJIOTHIHBIX XPOMOCOM
H KPOCCHHTOBEp. -

r Ipodazal 4 IIponecc, 3aBepinaronmuit nenenue

KIETKH, B PE3yNILTaTe KOTOPOro

00pasyroTcs JiBe J0UepHHE KIETKH.

b Anacasza Il 5 | Oran Me#io3a, Ha KoTOpoM CECTPHHCKHE

XPOMaTHIBI PA3AEIIAIOTCS H JIBUXKYTCS K

| | | IIOJIIOCAM KJIETKH.

_3amummte B Tabiuiy BRIGpaHHbIE IUGPBL [I0/1 COOTRETCTBYIOMUME GYKBaMHU.
A 'B B T I |

| | | |
Otser: A2B1B4I3]15.
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3ananue 8.

IIpouumaiime mexcm u ycmanosume coomeemcmeue.

HyxnenHoBble KHCHOTB, Takue Kak JAe3okcupuOonykineumHoBas kuciora (JHK) u
pubonyxinenHoBas kucnotra (PHK), urpaioT KmodeByro poilb B HACIeACTBEHHOCTH M OHOCHHTE3E
OemKoB.

JHK xpanuT renernueckyio HHGOpMAIHMIO BceX KUBBIX OPraHH3MOB, 00ecIIeunBas nepeaady
HH(pOpMANMK OT OJHOTO MOKOJNEHHS K JpyroMy. OHa COCTOMT M3 ABYX CIHPAIBHEIX IENEH,
00pa30BaHHBIX HYKJIEOTHIaMH, KOTOPBHIC COACPKAT aJcHWH, TMMHH, ryaHnud u nurosun. PHK, B
CBOIO 04Y€epeb, OTBEYACT 3a epeHoc undopmanun u3 JIHK u cunres Genkos.

CymectByer Heckonbko THrnoe PHK, Bkmowas marpuunyio PHK (MPHK), Tpancnoptyio
PHK (tPHK) u pu6ocomuyro PHK (pPHK), xaxjas u3 KOTOPHIX BEHIIONHAET CBOK YHHKAILHYIO
byHknuio B mporecce TpaHCuSIuH. TakuM 00pasoM, HYKIEMHOBBIE KHCJIOTHI SBISIOTCA
(dyHnaMeHTaIBHBIME MOJIEKYTaMU JKHM3HH, OOeCrlevdBas He TONBKO Iepeady HACIeIACTBEHHOM
nHQopManuy, HO M pealH3aliio 3TOH WHpoOpMamuu B BHjae OEIKOB, HEOOXOMUMBIX IS
byHKIMOHUPOBaHHS KIETOK H OPraHoB.

YCTaHOBATE COOTBETCTBHE MEXAY BHIAMH HYKJIICHHOBBIX KHCJIOT M BBINOJHAEMBIME
GyHKUMAMH: K KaXIOH IO3MIMH HEPBOTO CTONOma mopdepuTe COOTBETCTBYIOMIYIO ITO3HMIHMIO H3
_BTOpOro crosbua.

Bupn DOyHKUHHA
A | Marpuunas PHK (MPHK) ) 1 | Vwuacrteyer B mpornecce cuHTe3a Geika,
COCTaBIs1s1 OCHOBY pUOOCOM BMECTE C
__ - Henxamu.
b Tpancnoprras PHK (TPHK) 2 IlepeHocHT aMHHOKHCIIOTH K

pubocoMam, rie OHH HCHOIB3YIOTCA JUIs
cOOpPKY MONHANENTHIHBIX IENEH.

B Pubocomuas PHK (pPHK) 3 Conepxut uHbopMaImio o
IIOCIIEN0BATEABHOCTH AMUHOKHCIIOT B
Oenke u CIyXHUT Ma0I0HOM VIS CHHTE3a.

r Hexomnpyromas PHK (uxkPHK) 4 Bxmogaet MEHOXeCTBO BiAOB PHK,
KOTOpBIE HE KOOUPYIOT O€NKH, HO MOT'YT
BBIIOJIHATD PETYIATOPHBIEC ()YHKITHH.

pi| JHK 5 [Xpanurt, peanusyer u nepeaacT OCHOBHYIO
YacTh TEHETUYECKON HHMOPMALHH.
CocrapiseT 00NBOIYIO YaCTh XPOMOCOM

3anuummte B TabaHIy BRIOpaHHbIE HGPEI IO COOTBETCTBYIOIIMMH OYKBAMH.
A ' B T I

Otser: A3B2BIT4]I5.

3apanme 9.

IIpouwumaiime mexcm u ycmanosume coomeemcmeue.

MonexynIpHO-reHETHYCCKHE MapKeph! SIBISIOTCS METOMOJOTHYECKUM HHCTPYMEHTOM JUIst
U3YYECHHUS TEHETHIECKOro PasHo0o0pas3ys pa3IuuHbIX BUAOB KUBOTHBIX M PaCTEHUIA, HCIIONB3YIOTCS B
(yHIaMeHTaBHBIX (KapTUPOBAHKE I'eHOB, (PHUIOTCHETHYECKHY aHaNN3) M IPUKIANHEIX (MapKepHas
CCIIEKIUS, TOATBEPXKICHUEC IIPOMCXOXKICHHS) HCCIHCHOBaHMSIX. BHenpeHHEe COBPEMEHHBIX
texHojoruii JIHK-mapkepoB mosBonser obecmeduBaTh TaKHe 3aJavd CEILCKOIO XO3AMCTBA, Kak
MOBBIIIICHHE MPOJAYKTUBHOCTH CEIBCKOXO3SMCTBCHHBIX XHUBOTHBIX, YCTOMYHBOCTD K 3a00JICBaHHAM H
HETaTUBHBIM (pakTopaM Cpenbl.
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JIHK-MapKkephbl, HIX MOJIEKYIIpHO-TeHETHYECKHE MapKepbl — IOJUMODP(HBIN IpH3HAK,
BBIABJIAEMBINA METOAaMM MOJIEKYJISPHOIM OHOJOTHH Ha YpOBHE HYKJIEOTHIHOH HOCIEAO0BATENbHOCTH
JIHK mia ompenereHHOro T€Ha WIH IS JIEOOOTO APYrOro y4acTKa XpOMOCOMBI IIPU CPaBHEHHH
TEHOTHIIOB Pa3NIMYHBIX 0COOEH, TOpo], COPTOB, TUHUIA.

YCTAHOBUTE COOTBETCTBHE MEXIYy XxapakTepoMm ucnonsizoBanus JIHK-mapkepor m ux
OTIpeTICTICHAEM.

| IlpumeHeHne | Onpenesienne
A Kaptupoanue reaos 1 ‘ O1neHKa >BOIOIAOHHBIX OTHOLICHHH

: OpraHu3MoB ]
' b OdunoreHeTyecKkuil aHamms 2 ‘ IToaxon, mOo3BOJIIIONINY IPOBOJAUTH

ot6op npu ucnons3zoBanuu JHK-
MapKepOB, CIETUIEHHBIX C XKETaTeIbHbIM

S UPHSHAKOM
B MapxkepHasi ceneKkuus | 3 | VcTaHOBIEHHE POJCTBA ABYX XKHUBOTHBIX
r IloxTBEp X IeHHE IPOUCXOKACHHUS 4 Onpenenenne pacroyioXKeHUs TeHOB U

PETYJIATOPHBIX 3JICMEHTOB 1
| OTHOCHUTCIBHBIX paCCTOSIHI/Iﬁ MEXTY
| HUMH

3anumute B Tabauny BeIOpaHHbIe HUGPEI O COOTBETCTBYIONIUMHU OYKBaMHU.
A B 'B r bit

Otset: A4B1B21'3.

3anauue 10.

Ipovyumaiime mexcm u ycmanosume cOOmMeemcmeue.

ITon onoManIHEHHBIME JXUBOTHBIMUA TOHUMAIOT T€ BUIbI, KOTOPBIE PA3BOASTCH B HEBOJIE

U OTJIMYAIOTCS OT CBOUX AHMKUX NIPEAKOB IONE3HBIMM M JMIoAel KadecTBamH. [IpuaToM,
YeJIOBEK KOHTPOIHPYET X BOCIIPOM3BOACTBO, OOECIICUMBAET COJEpKaHUE (IOMEMICHUS, 3alUTy OT
XHUIIHHAKOB) K KOpMOBYIO 0azy. [Ipoliecc ofomMaliHuBaHus BKIIOYAET CISAYIOUIAE ITAIIbl: IepBUYHASL
acconuanus cO0 CBOOOJHBIM CIapUBAaHHEM; COAECPXKAHHE B HEBOJE; pPa3MHOXEHHE B HEBOJIE;
n30MpartenbHOe pa3MHOXKEHHE; CeNIeKIMs, HallpaBleHHas Ha YIy4IIeHHAE TOPOIBL.

ApXeoJloTh ¢ TC€HETHKH WCIONB3YIOT pPa3NUYHBIE METOJABl HU3YYCHUA  HCTOPUH
OJIOMaIllHMBAHUS XKMBOTHBIX, BKIIOYas M3y4eHHEe MOpGOJOTHUECKHX H3MEHEHHH 3y0OB, uepena U
CKeJIeTa, MOCTPOCHUE AeMOrpadUYecKHX, BO3PACTHHIX M IIOJIOBBIX 3aKOHOMCPHOCTEH, KOTOpBIC
HO3BOJIAIOT HACHTHQHIMPOBATH TPOIECCH JOMECTHKAIIUH.

VcraHoBUTe COOTBETCTBHE MEXJY COBPEMEHHBIMH BUJAMH  CEIBCKOXO3HCTBEHHBIX
XHUBOTHBIX M HUX JWKMMH @peJKaMHM: K KaxIoil mMmOo3HIMM DepBoro croibna mnoabepure
COOTBETCTBYIOLIYIO ITO3UIMIO U3 BTOPOT'O CTONONA.

Tun myramuu Mexannsm
A K;yﬁﬁﬁ porartsliii CKOT 1 Bbezoapossrii ko3én

B | Counbs 2 Typ ]
N P S = _ S )
B | Osusr ~[3 | Asuarckuii myduon

T | Kosa S |4 AdpuKaHCKMH JUKHH 0CEN

o | Océn ) R - Jukuit kabaH o

3anumure B TaONUIy BRIOpaHHBIE ITMQPHI 0J] COOTBETCTBYIONMMHU OYKBaMH.
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A B B T | I

| [ |
Oteer: A2B5B3I'1]14.

3agannsn 3aKPLITOr0 THNA HA YCTAHOBJICHHE NOCJICA0BATECIILHOCTH

3aganmue 11.

IHpouwumaiime mexcm u ycmanosume nocieo006ameibHOCHb.

CrocoOGHOCTE CHHTE3HPOBATh MMEHHO CBOM YHHKAJIBHEIE GEKH NEPERa&Tcs 10 HACIENCTBY
OT OJIHOW KJIETKH K JPYroH M cOXpaHseTcs Ha NMPOTDKCHUH Beell kusum. Hambonee MHTEHCHBHO
MPOUCXOMUT OGHOCHHTE3 GENIKOB B ITEPHOJ aKTHBHOTO POCTAa W pa3BUTHA Kierok. IIpy HapymieHuH
OurocuHTe3a OeNKa KIeTKa paHo MK I031HO norubacT. OCHOBHYIO POJIb B OIPEAENCHAN CTPYKTYpHI
cunrtesupyemoro Oenka urpaet JJHK, nMeHHo B e Monexyiie XpaHATCS HHGOPMANHA O MEPBHYHOM
CTPYKTYpPE MOJIEKYJIBI OelKa.

Ha 3aKkmouiTeI-HOM STalle CHHTE3HPOBAaHHBIN GelI0K MPHOGPETAET CBOK NPOCTPAHCTBEHHYIO
CTPYKTYpPY, X TOIBKO II0 3aBEPLICHHIO BCEX IIPOLIECCOB MOJEKyJa OelKa CTAHOBHUTCS IIOJHOCTBIO
(GyHKIMOHATEHO aKTHBHOH. 3HAYUMOCTH CHHTE3a Oe€lKa B KIETKE 3aKIJI0YACTCA B TOM, 4YTO OH
00eCTieYnBaeT KIIETKM JKHBBIX OpPTraHH3MOB «CTPOMTENBHBIM MATEPHAIOMY», OHOIOTHIECKUMH
Karan3aropamu ((pepMEeHTaMH), PETYIITOPAMH H «CPEACTBAMH 3aIUTHI OPTaHH3MAY.

YCTaHOBHTE HOCNIE0BATENBHOCTE JTAOB PealU3aliy reHeTHIecKol naopmanuy ot JHK
70 Genka. 3anummTe MUQPHI, KOTOPHIME 0003HAYCHBI COOBITHS, TPOUCXOAAIIHAE B KIETKE BO BpEMS
CHHTe3a OenKa, B IpaBHIIBHOM IOCIENOBATEILHOCTH.

1. Tpanckpunmus

2. Tpancaus

3. Permukanus JTHK

4. Cunrez PHK

Orget: 3412.

3ananme 12,

IIpouumaiime mexcm u ycmarnogume nociedo8amenbHocm.

Melio3 — 310 mpomecc KIeTKH, B pe3yibTaTe KOTOPOrO M3 OJHON AMIIOMAHOHN KIETKH
00pasyloTcs 4eThIpe TaIlIOUJHBIE KICTKH. DHOIOIHYecKoe 3HAaueHHe Meiio3a 3aKI0uacTcs B
00pasoBaHHM KIETOK C PeXylHPOBAHHBEIM HaGOpOM XpoMocoM. Snpa o6pa3oBaBIHXCS B XOJe
Meio3a TaMeT HpH OIUIOJOTBOPCHHH SAHIEKIETKH CIAMBAIOTCH, YTO NPHBOIUT K BOCCTAHOBICHHIO
nuiiongHoro Habopa xpomocoM. [lepBas ¢asza meiiosa — npodasza I Haumbonmee cioxHas u
AJATEeNbHAsA. Y CTAHOBHTE IIOCIEI0BAaTENBHOCTD CTafuil mpodassl . 3anuimmvre nudphl B IpaBHIILHON
OCJIEIOBATENBHOCTH.

1. ITaxurena

2. Mumtotena

3. JlentoTena

4. Nlnakunes

5. 3urorena

Otser: 35124.

3ananne 13.

IIpouumaiime mexcm u ycmanogume nocnedo08amenbHOCHb.

MyTanuonnas HM3MEHYHBOCTH HMIPAacT BAKHYIO DPONb B OJBOMIOUAH. MyTallMH MOTYT
IIPHBOJUTE K M3MCHEHHSAM B YHCJE XPOMOCOM, CTPYKTYpE XPOMOCOM H JaXK€ MOSBICHHIO HOBBIX
BUJIOB C YBEJIMYCHHBIM YMCIIOM XPOMOCOMHBIX HabopoB. OXHAKO BPEAHEIE MYTAHMH TAKKE CHIKAIOT

JKHU3HECTIOCOOHOCTE H PENPOAYKTHBHBIC Ka4veCTBA >XWUBOTHBIX. Yc¢ranopute IIOCIICAOBATCIPHOCTE
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SBOJIOLMOHHBIX NPOLECCOB B XOAE MyTareHe3a M BOHHKHOBEHHMS alJaNTAMK K YCIOBHSM CPEb
obutanus. 3anumure HUGPHL, KOTOPEIMU OGO3HAYECHBI COOBITHS, IDPOUCXONAIINE B HOMYNSAIUH, B
IIPaBHJIEHOH IOCTIEI0BATEIBHOCTH.

1. BopkuBaHMe MyTaHTHBIX 0CO0€H B X0zte 60pEOEI 3a CyIIeCTBOBAHEE

2. CxpenmBanue ocobeil — HocuTe el MYyTalluH

3. BO3HUKHOBEHHE PETIECCHBHON MyTalllK B TeHOMOHIE ITONYISIHM

4. TlosBnenue ocobeli ¢ PeHOTHIMYECKHM TIPOSBICHAEM My TALHH

5. 3aKperieHne MyTallil B TeHO(OHIE TIONYJIAIHH B PE3yJIbTATE 6CTECTBEHHOTO otbopa

OtseT: 32415.

3agaumne 14,

IIpouumaiime mexcm u ycmarnosume nocnedogamenprocme.

'eHeTHYECKME UCCNENOBAHNS Y KUBOTHEIX — 3TO COBOKYIIHOCTD METO/0B, HallPaBJICHHKIX HA
OTPENENCHAE HACIENCTBCHHON OOYCIOBICHHOCTH IPH3HAKOB, JEKAIMX B OCHOBE pa3zHoOOpasus
KMBBIX OpraHu3MmoB. CyIIecTByeT GONbIIOE KOJIHYCCTBO PA3HEIX BHIOB TEHETHYECKHX METOIOB
UCCIICIOBAHNA Y XUBOTHBIX M PHIO, HalpUMep, MOJIEKYISpHO-TeHeTHYeCK i aanmus. OH BKIIFOYaeT
asams JIHK, PHK u 6enkos. B PHIOOBOJCTBE ¢ €ro MOMONIBIO ONPEIENAIOT YUCTOTY IUIEMEHHBIX
JTHHUH, BBISBIAIOT THOPUAHBIX 0COOEH, ONEHUBAIOT TEHETHYECKOE pazHoOOpasne NOMyJLIIuH PhIO.
BEI60p KOHKPETHOrO METO1a 3aBHCHT OT 33]1aY H YPOBHEH HCCIICIOBAHMSI.

['eneTHYeCKHE HCCIENOBaHNS NMEIOT GOJIBLIOE 3HAYEHHE IS ’KUBOTHOBOJICTBA, TaK KaK OHU
TO3BOJIAIOT  PCIIATh PA3TMYHBIC 33[aYd: YTOYHEHHE IIPOMCXOXICHMA >KMBOTHBIX, CO3JAHHE
YCTOHYMBBIX K Gone3HAM 0cobeif; OLEHKAa IPOM3BOIUTENECH MO Ka4eCTBY IOTOMCTB2; H3YUCHHE
BIIMAHUA Pa3HBIX BEIICCTB HAa HACJICACTBEHHBIA ammapar; H3y4eHde aHOMANMH W BHISBICHHE WX
IPHIUH; OOHAPYXCHHE HOCHTENCH DELECCHBHBIX TI'€HOB; pa3paboTKa METONOB IOBHIIICHHS
YCTOHYHBOCTH K Oone3HAM. I'eHeTHdecKUe HCCIEIOBaHMS IIOMOTLAIOT COBEPILECHCTBOBATL METOJEI
OMOTEXHOIOTHH, HIOBHIIIATE TPOAYKTHBHOCT JXKHBOTHBIX, OOpOTECS ¢ HACNIEACTBEHHBIMHE OOTIE3HIMH
H CO3/1aBaTh HOBBIC IOPOJIbL, YCTOHYMBEIE K Pa3THYHBIM (GaKTOpaM OKpYKarolleH cpebl.

3anumuTe . MAQpPE, KOTOPHIMH  0GO3HAYEHBI  JTAINbI MOJIEKYJISPHO-T€HETHYECKOTO
HCCJIEJIOBAHNS, B IPABHJILHOH ITOCIIEA0BATENHHOCTH.

1. ammmuadukarms JTHK

2. cbop obpasuos JTHK

3. aHaNM3 MOJy4eHHBIX JAHHBIX

4. cexenuposanue JJHK

5. anexrpodopes JHK

OtBert: 21543,

3aganue 15.

IIpouumaiime mexcm u ycmarnosume nocnedosamenvnocme.

KaproTunmpopanie— 5To Hpollecc W3yYeHHS XPOMOCOM C IEIBIO ONPCHENEHUsT HUX
CTPYKTYPBI M KOJIMYECTBA. DTOT METOM UCTIONB3YETCS B F€HETHYECKHX MCCIENOBAHMAX U CENCKITHI
AN MOCHTA(DUKAUMH MEXBHIOBLIX TI'MODHMIOB, IIPOBENEHHS OTAATEHHON rubpunvsaumy 1
Pa3paGoOTKH reHETHIECKMX METOI0B CeleKIuH. KaproTunnpoBanye no3Boser KIaccu(HIEPOBaTh U
HACHTH(UUMPOBATE XPOMOCOMBI, & TAKXKE ONPENEIMTE HX OCHOBHBIE XapaKTEpUCTHKU, TaKHe KaK
JUIAHA ¥ LEHTPOMEPHEIN HHAEKC.

3ammure UEQpLL, KOTOPEIMA 0GO3HAYEHB! 3TAIBI IPOBEACHHS KapHOTHIIMPOBaHMS PHIO, B
IPaBUILHOH ITOCIIEIOBATEILHOCTH.

1. C6op oOpasmoB tKaHell (Hampumep, KOCTHOTO MO3rd, CTEHOK CEMCHHHKOB MM
OIIyXOJIEBBIX KJIETOK)

2. MpeHTuduKanus XpoMocoM H COCTABINERHE KAPHOTPaMMEL (uaHOTpaMMBI).

3. brokupoBanwe KIE€TOYHOTO fieneHns B MeTahase ¢ HOMOIIBIO KOJXULHHA HiTH KOMIEMHUIA.
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4. duxcauMd KIETOK A1 OCTAHOBKH >XH3HEAEATEIBHOCTH W COXPaHEHHS CTPYKTYpPHI
XpOMOCOM

5. OkpamuBaHue Mpenapara XpoMocoM 1o MeTo, Ty [ MM3BI Wi ApyTrUM criocoboM

Ortsert: 13452

3AJTAHUE OTKPBITOI'O THUITA

3aganue 16.

IIpouumaiime mexcm u 3anuwiume pazeepHymoiii 060CHOBAHHbBLI OMEem.

I'enst — a10 yuactku JIHK, koTophie comepxar undpopManuio o cTpykrype 6enxos u PHK.
B3auMoseiicTBHe T€HOB — 3TO COBMECTHOE JEHCTBHE HECKOJNBKMX I'€HOB, B PE3yJbTaTe KOTOPOIo
MOSIBIIETCS IIPHU3HAK, KOTOPOTO HET Y POJMUTENEH, YIIH YCHIIUBAETCS MPOSABIEHUE YK€ MMEIOMIEToCs
npH3HaKa. B3auMoieiicTBIE TeHOB MPOUCXOIUT HA YPOBHE OMOXMMHUYECKHX HPOLECCOB, Ie OCIIKH U
(epMEHTEI B3aMMOJCHCTBYIOT IPYT ¢ APYToM, ompenensas (opMHUpOBaHUE MPU3HAKOB. AJLIEIbHBIE
T€Hbl — 3TO T'€HBI, PacloJI0)KeHHBIE B OJMHAKOBBIX JIOKycax (MecTaX) FOMOJOTHYHBIX XpOMOCOM U
OTBEYAIOIIHe 32 pa3BUTHE OJHOTO H TOTO ke mpu3Haka. [lpuMepaMi aieNbHBIX T€HOB MOTYT OBITh
TeH IBeTa a3 (Kapuil u rony6oit), T vyenryu (popma u pasmep).

IlepeurcnuTe ¥ fnaiiTe ONpeNeaecHAE BCEM THIIAM B3aUMOJIEHCTBHS ATUICIHHBIX TE€HOB.

Oteer: IloaHOE TOMUHHPOBaHUE — JOMHHAHTHBIA aJliellb MOJTHOCTHIO NIO/IaBNAET JACHCTBHE
PELIEeCCHBHOTO AIUIETS, U B ()EHOTHIIE POSABIIACTCS TOJBKO JOMUHAHTHBIN IIPU3HAK.

Henonsoe nOMHHWUpOBaHHWE -— JIOMHHAHTHBIA aJUlellb HE TIOJHOCTRIO IIOJABISET
PELCCCHBHEIH aJJICTb, H B PEHOTHIIE IPOSBISACTCSA IMPOMEKYTOUYHBIA IIPH3HAK.

CBepXIOMHHHPOBAaHHE — TETEPO3UTOTHOE COCTOSHHUE AlIelieli IPUBOAMT K JydIIeMy
TIPOSIBICHHIO NPU3HAKA, Y€M B TOMO3SUTOTHOM COCTOSTHUH.

Konomunupopanne — o00a amiens MPOSBIAIOTCS OJHOBPEMEHHO, W B  (EHOTHIE

Ha6J'IIOJIaeTC$I COUCTAHUEC ITPHU3HAKOB, XapPaKTCPHBIX OJIA KOXIO0I0 ajljiClIs.

3ananne 17.

Ipouumaiime mexcm u 3anuuiume pazeepHymulii 060CHOBAHHBLY OMEEM.

XPOMOCOMEI — 3TO CTYKTYPBI, KOTOPBIE SBJIAIOTCS HOCHTEISIMU T'eHeTHIecKOH HHpopManun
¥ OTIPEICNISIOT HACJICACTBCHHBIC CBOHCTBA KIIETOK M opraHu3MoB. Kaxgas XxpoMocoMa IpeacTaBiseT
co0o#f Trpynmy CUEIUIEHHS T€HOB, CIOCOOHBIX K CaMOBOCIPOM3BEACHHIO M SKCIPECCHH TI'CHOB.
XpOMOCOMBI COCTOST M3 JIBYX HUTEH — XpOMATHJI, CBA3aHHBIX MEXy co00i niearpoMepoil. Konist
XPOMOCOM Ha3BIBAIOTCSA TEIOMEpPaMH. XPOMOCOMEI HMEIOT Pa3HYIO JAJIUHY K JUaMeTp B 3aBUCUMOCTH
OT BHJAa OpraHm3Ma. B mpomecce pa3BHTHA MHOTOKJIETOYHBIX OPraHH3MOB XPOMOCOMBI MOTYT
npuobperats paznudnbie GopMbL. B XpoMocoMHOM Habope Kaxao# KICTKH OpraHu3Ma COIepXHUTCA
XapaKTePHBIH U MOCTOSHHBIM HabOp XpOMOCOM, 3aKPEeIUIEHHEIA B 3BOJIIOIUH BU/IA.

Onuumre XMMUYECKOE CTPOSHHE XPOMOCOMBI.

Otget: CocTaB XpOMOCOMBI BKITFOYAET:

-JlezoxcupubonykiIenHoBy0 kucioty (JIHK)

-benku: THCTOHOBEIC M HETHCTOHOBEIE.

- PHK.

-Honwr Ca2+ n Mg2+.

-Jlunuer: HeATpAIBEHBIE W MOJAPHEIE.

3ananue 18.

IIpouumaiime mexcm u 3anuuiume pazeeprymulil 060CHOBAHHYLI OMEEM.

CyIecTBYIOT 4eThIpe OCHOBHBIX crmocoba JeneHHs KIeToK: IpsMoe OWHapHOE JeJIeHHe,
aMHUTO3, MUTO3 B Meio3. [IpsMoe OuHapHOE HeneHHe XapaKTepHO Ui mpokapuoT (Oaxtepuil u
nuaHoOaKTepuid), aMHMTO3 BCTpeUaeTCs B BBLICOKOCICHMANM3MPOBAHHBIX KJIETKaxX C HH3KOH
AKTUBHOCTBIO, MHTO3 — 3TO HENpPSAMOE JIEICHHE COMATHYECKHX KIIETOK J3YKapHoT, a MeHo3 —
JIeIEHNE KJIETOK DYKapHOT, KOTOPOE BEIET K 0Opa30BAHHUIO TAIIOWHBIX KIETOK.

Hamumnirre 6moormieckoe 3SHaAYCHHE MUTO3a IS )KHBEIX OpraHU3MOB.

15



Orteet: buonoruueckoe 3HaueHEe MUTO3a 3aKJIFOYAETCS B CIEAYIOMEM:

1.TouHas nepenavya reHETUHIECKOH HHGPOPMALIUH B PAAY MOKOJICHUIT KIETOK.

2. Iloanepxkanue NOCTOSIHHOTO YHUCTa XPOMOCOM.

3. VBenuueHWe KOJIMYECTBA KIETOK. JTO JIEKUT B OCHOBE pOCTa M pPa3BUTHA BCeX
MHOTOKJIETOYHBIX OPraHU3MOB.

4. PereHepaniis — BOCCTaHOBJICHYE MOBPEKIEHHBIX TKAHEH M OPraHOB.

5. becnionoe pa3sMHOXEHHE MHOTHX OPraHH3MOB.

3apanmne 19.

Ipowumaiime mexcm u 3anuwiume paseepHymuolii 060CHOBAHHBLU OMEem.

Mytarene3 — sto npouecc usMmeHenus JIHK, xotopeiii npuBoAuT K MyTanmsM. MyTamun
MOTYT BO3HHKATh CIy4aiHO UM IOJ AEHCTBHEM INPHUPOMHBIX (JaKTOPOB, TAKHX KAaK €CTECTBEHHBII
panMalMOHHBIH (oH. MyTareHes sSBISETCS BaXKHBIM JJIEMEHTOM 3BONIOLIMOHHOrO IIporiecca, TaK Kak
OpraHm3Mbl OOpETalOT HOBBIE TOJIE3HBIE CBOMCTBA B PE3yJbTaTe €CTECTBEHHOro OTOOpa MEIKHMX
IOJIC3HBIX MyTamui u ux KoMOuHaruii. OJHAKO MYTallUH, CBA3aHHBIE C TEXHOTCHHBIM
3arpsA3HEHHUEM, MOTYT IPHMBECTH K BCIIBIIIKAM KPYIIHBIX XPOMOCOMHBIX W T€HOMHBIX H3MEHEHMUIA,
BKJIIOYas M3MEHEHHS B IOJOBBIX KJIETKAaX. JTO MOXET IPHUBECTH K TMOETH OPraHU3MOB HA PaHHUX
CTaIUsAX pa3BUTHS UITH HOSBICHUIO YPOJICTB.

HazoBuTte Tpu OCHOBHBIE IPYHITHI MyTAr€HOB ¥ IPUBEIUTE HX MIPHMEDPEI.

OtBer: MyTareHbl MOXKHO pa3/ieNuTh Ha TPH OCHOBHEBIC IPYIIIBL (PH3HYECKHE, XHMHYECKHE H
OGHoNOTHYECKHE.

QuzpyecKkre MyTareHsl BKIIOYAIOT WOHHM3HpYIOUIee H3NIydeHHe (PEHTTCHOBCKHE M raMma-
Ty4H), SNEKTPOMarHUTHOE H3JIydeHue (YIbTpadHoICTOBOC ¥ BUAUMEBIM CBET), 3apAKEHHBIE YACTHIbI
H HEWTPOHHOE HU3JIyYEHUE.

XUMHYECKHe MYTarcHbl — pasHble XUMHYECKHE COEJMHEHHUS, HAIPUMEp, AIKATOHIE,
OKHCJIMTEM X BOCCTAHOBUTEIIH, KOTOPHIE BLI3BIBAIOT MYTAIHH.

buonoruyeckne MyTareHsl BKIIOYArOT —crenuduyeckue mociemoparenbHocTH  JJHK
(TpaHCIO30HEL), HEKOTOPBIE BUPYCH (BUPYC KOPH, KPACHYXH, TPHIIIA) U TIPOAYKTH 0OMEHA BEIECTB
(IPOLYKTHI OKHCIIEHHS JINIUIOB, RHTUTCHBI HEKOTOPBIX MUKPOOPIaHH3MOB).

3aganue 20.

Ipouumaiime mexcm u 3anuuiume paseepHymoiii 060CHO8AHHBLY OMEEM.

HyknenHOBBIE KHCIOTBEL — 3TO HOJTHMEPHBIC MOJEKYNBI, COCTOSINHE H3 HyKiIeoTunoB. OHu
obpasyror JIHK u PHK u HecyT HacnencTreHHyIo uHpopManuio. HyKI€oTH/IBI COCTOAT U3 OCTATKOB:
A30THCTBHIX OCHOBAHUH (IMPUMUIUHOBEIX WM IMYPHUHOBBIX ); MOHOCaxapuaa; GhochopHoi KUCIOTEL.

B 3aBHCHEMOCTH OT cojepiKalllerocs MOHOCAaXapuAa pasIuJaloT ABa BHAA HYKICHHOBBIX
KHCIOT:  Je3oKcHpuOoHyKienHoBas  kucmora ([JHK) —  comepxur  nesoxcupu®osy;
pubonyxiennoBas kucnora (PHK) — comepxxur pubosy. HykimeoTuasl pa3amgarorcs a3oTHCTHIMH
OCHOBAHMSAMH, KOTOPBIX BCETO ISATH: aiCHUH, I'YaHWH, TUMHH, HUTO3HH U ypauuia. B PHK sxomsr
HYKJICOTHABI C aJACHUHOM, TyaHHWHOM, LUTO3MHOM M ypamuwnoM, a B JIHK ypanun 3amensu
aHAJIOTHYHBIM TUMHHOM.

Ilepeunciure Tpu BUAa OCHOBHBIX (KOHCTHTYTHBHBIX) Moyiekyl PHK u mepeumcinure mx
yHxuy. B KakAX IMEHHO 3Tanax CHHTe3a 0ellka YUYaCTBYIOT JAHHEIE MOJIEKYJIbI?

Ortser:

Buns: PHK u ux pysxmmn:

Wudopmamuonnsie PHK (MPHK) — nepemator umudopmanmo o JIHK k mecry cGopku
O€NKOBBIX MOJIEKYT Ha prboCcOMax.

Pu6ocomusie PHK (pPHK) — cocTaBnstoT OCHOBY pHGOCOM ¥ YYaCTBYIOT B OHOCHHTE3E
benka.

Tpancnoprasie PHK (TPHK) — TpascnoptupyloT aMHHOKHCIIOTE K MECTY CHHTE3a Oellka Ha
pubocome.

Monexynel PHK Bo Bpemst cunTe3a O€Ika y4acTBYIOT B IIPOIIECCaX TPAHCKPHIIIIMKI, TPAHCIISINH.
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3.1.3. Bonipock1 anst coGeceoBanusi(onpoc)

Bompoce!l mis onenku kxommereniuu OIK-3. CrnocoGed MPUMEHATE 3HAHWE OCHOB HBOIOMHOHHOM
TCOpHH, HCIIONBE30BaTh COBPEMEHHBIC MPEACTABICHHA O CTPYKTYPHO-(hYHKIHOHAIBHON OpraHu3aluu
TCHETHIECKOH MPOrpaMMBbI KHUBEIX OOBEKTOB M METOMbI MOJICKYJIADHOM OWOJIOTHH, T€HETUKH M OUOJIOIMU
PasBUTHUA [T HCCICTOBAHUS MEXaHU3MOB OHTOTEHE3a H (HIIOTEHE3a B IPOheCCHOHAIBHOM JIeATEeNNbHOCTH;

OIIK-3.1. [lpumeHsieT 3HANAE 0CHOB 3BOJIIOLHOHHOM TEOPHH /ISl OLEHKH YPOBHS CTPYKTYPHO# M
byHKIHOHANBLHOM Opranm3anny GHOIOrHIecKHX 00bEKTOB B npodecCHOHAILHOM AeATeJbHOCTH.

Pasgnien 6. OCHOBBI HFMMYHOT€HETHKH B GHOXMMHYECKOM FeHETHKH

1.Kax ompefensioT rpyIs: KpOBH Y XKUBOTHBIX?

2.Kaxue BBI 3Ha€TE CHCTEMBI IPYITI KPOBH Y KHBOTHBIX?

3.Kak macnemyrorcs rpymms! Kpopu?

4.J1n1s1 9ero MOXeT OBITh HCHONIB30BAHO ONPEAETICHUE TPYIII KPOBH B IPAKTHKE KMBOTHOBOICTBA?

5.IlogeMy Bo3HUKaeT reMoaHTHYECKAS GONE3HD XepebsaT u mopocsar?

6.9t0 BB 3HAETE O KOPPENSUUH MEXTY IPYIIIAMHA KPOBH U MPOLYKTUBHOCTBIO JXUBOTHBIX?

7.IoHsTHe HacleACTBEHHBIH TOMIMOPHU3M GENKOB 1 depmenTOB?

8.Kak HacnemyroTcs rpymisl KPOBH U THITHL HOIUMOPQHEIX O€NKOB, BO3MOXHOCT MX HCIIOJIB30BAHMS B
BETEPHHAPHO# pabote?

Pasnen 7. 3axonoMepHOCTH pocTa H pasBuTHS

1.Onpenenenue pocra u pa3BuTHIL

2.HepaBHOMEPHOCTD, IIEPUOIUIHOCTS, HeOoOpaTUMOCTh, PHTMHYHOCT.

3.MeTozp! M3ydeHus pocTa M pasBUTHSL.

4.3axon H.IT. Yupsurckoro u A.A. Majurososa.

5.QaKTOpH! , BIUSIOLIAE HA POCT U PA3BUTHE B OHTOrEHE3e H IIPH HANIPABIICHHOM Pa3BUTHU >XUBOTHBIX.

6.OMOpHOHATH3M , MHQAHTHIIH3M , HEOTEHHS.

7.THTEHCHBHOCTD POCTA, CIa{ HHTEHCHBHOCTH

8.®opMupoBanue X03gHCTBEHHO MOJIE3HBIX IPH3HAKOB B OHTOTEHE3E.

9.KomneHcauus HexopasBUTHS

10.Ilenm n 321294 HANIPABIEHHOTO BEIPAILMBAHHS MOJIOJHSIKA K.p.C. , OBeEIl , KO3 , JIOIIAJCH , CBUHE ,
C-X. ITHOBl M MEIKUX NOMAIIHAX JKABOTHBIX B YCIOBUSX COBPEMCHHBIX |, IPOrPECCUBHBIX TEXHOJIOIHIA
ITPOU3BOJICTBA..

OIIK-3.2. Hcmoassyer B mpodeccuonaibHoi ACATE/ILHOCTH COBPEMEHHBIC MPeNCTABICHHA
CTPYKTYPHO-QYHKIMOHAJILHOM OPraHH3alNM TeHeTHYEeCKOro annapaTa KJIeTKH M pealu3anHu
FeHETHY€CKOM NPOrPaAMMEI KMBBIX 00LEKTOB.

Paznen 8. Or6op u moxGop

1.016op ¥ ero posb B KMBOTHOBOJICTBE
2.0160p 10 reHoTHIY

3.0160p Do penoTUNy

4.0160p M0 HPOAYKTHBHOCTH

5.0160p MO TEXHOIOrMYECKHM IIPU3HAKAM
6.01T00p 1O MpenoTeHTHOCTH

7.0160p no ycToiauBoCTH K GoNe3HIM
8.0160p 110 reHeTHYECKMM MapKepam
9.0160p 10 KOCBEHHBIM TIPH3HAKAM
10.IIpetBapuTtensubiit 0T60p

11.0160p N0 KavecTBY moTOMCcTBA
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12.0160p mpu opraHM3aiy HAPABJIEHHOTO BHIPAIIMBAHMS MOJIOIHAKA
13.ITogGop © ero poJib B CENEKIHN U ONPEACICHUH IIPOUCXOXKICHHS IOTOMCTBA
14.Ilon60p 1o reHOTHITY

15.1Ton6op no penotumry

16.ITon6op 1o NpOIYKTHBHOCTH

17.ITon6op 1Mo TEXHONOTHYECKAM NapameTpaM

18.Ilonbop 1o pe3sucTeHTHOCTH K OONE3HIM

19.1lox6op 1O reHeTHYEeCKHM MapKepam

20.Iloxbop 1mO KOCBEHHBIM NMPHU3HAKAM CEIICKITHH

2]1.IHoxbop cTabunuzupyrommii

22 CryneHuatslit monbop

23.'OMOTeHHBI{ U reTepOreHHbl ToAGOp

24.0nenka 5>0QeKTHBHOCTH  pa3iIMYHEIX THIIOB II0100pa

OIIK-3.3. IlpumensieT MeToabI MOJIEKYJISAPHOA GHOJIOTMH, TEHETHKH W OHOJOTHH PA3BHTHSH IS
HCC/IeI0BAHHSA HANIPABJICHHUSI Pe3Y/ILTATOB H MEXaHH3MOB M OHTO- H QuiioreHesa B npodeccuoHa LHOI
AeATeILHOCTH.

Paznen 9. OcHOBHBIE METOMBI Pa3BEIECHUS H CENEKIIHH KABOTHBIX

1.0cHOBHOE TOHATHE CKpelMBaHHE KaK METOZ Pa3sBEJEHUs M THII HOA00pa HKUBOTHBIX

2.BeoxHoe ckpemuBanne [ mpumaTHe KpoBH | [ cxema moaGopa uenb 3¢deKTHBHOCTH IpHMEHEHUs
MPUMEPHI |

3.3aBonckoe ckpemmBanue [ mpocroe | [ cxema momGopa  3(EKTHBHOCTE I Yero MPUMEHSIOT
IpUMEPHI | '

4.3aBOICKOE CNIOXHOE CKpelWBaHHEe | cxema moAGOpa  IEb IpUMEHEHHMS  3(PHEKTHBHOCTD
CPOKH  IIPHMEpPHI |

5.1lornorturensHoe ckpemmBaHye [ memp cxeMa  9GQEKTHBHOCTE  CPOKM peaqH3alldM pacyeT
KPOBHOCTH YHMCTOIIOPOJHOCTH IMPH NOTJIOTHTENHHOM CKPEIIUBAHUY |

6.Pacyer KpOBHOCTH HOTOMCTBA IIPH Pa3HBIX THIAX MEXIIOPOJHOTO CKPEINMBAHHA

7.I'n0puauszanmsa  MeXBUAOBAas KaK METO[ MOXOOpa M pasBeNeHHs JKHBOTHEIX | OCOGEHHOCTH
npobneMbl  memb  3(GPEKTUBHOCTE IPHMEPHI |

8.becmonne MEXBHUIOBBIX THOPHIOB [ XapakTep IIpOSBIEHHS Y OTAEIBHBIX IIOJOB BO3MOXHOCTE
pemennas |

9.I'mbpumusanus B pelIeHHAM TPOOJEM YCTOMYMBOCTH >KMBOTHBIX K OOJE3HSM.

3.2. TunoBble 3a/1aHUS /LIS IPOMEKYTOTHOM aTTECTAIINH

3.2.1. Bonpocsl K 3a4€Ty ¢ OLEHKOI

®opmupyemas kommnerennus: OIIK-3. Crnocoben npuMeHATh 3HaHME OCHOB 3BOJIIONHOHHOM TEOPHH,
UCIIOJIL30BaTh COBPEMEHHEBIC MPCIACTABIEHUS O CTPYKTYPHO-(GYHKIMOHAIGHONW OpPraHU3allid T€HETHYECCKOM
NPOTPaMMBI KMBBIX OOBEKTOB M METOABI MOJICKYJSAPHOH GHOJIOTHM, 'eHETHKH M GHOJOTHH DPA3BHTHSA U
HCCIIEIOBaHNA MEXaHU3MOB OHTOI€He3a U (hIIIoreHe3a B Npo(heCCHOHAILHOM AeATeIHHOCTH:

OIIK-3.1. IlpumensieT 3HaHHE OCHOB IBOJIIOIHOHHON TEOPHH I OLEHKH YPOBHS CTPYKTYPHO# H
¢GyHkunoOnaILHON OpraHu3anuu 6HOT0rHYecKHX 00HEKTOB B PO ecCHOHANBHOI AeTeI-HOCTH.
1. XHAMHYECKHHA COCTaB B MOPQONOTHYECKOE CTPOEHHE XPOMOCOM. Mop(hoIornyeckie THIEBI

XpPOMOCOM.
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2. Crpocuue u dpyuaxuuu tenomep. [Ipenen Xeitdnuka.

3. Ctpoenne tenomep. OcoOEHHOCTH CTPOEHUS ITMCTOHOBBIX OEIKOB.

4, VYpoBHM KOMIIAKTH3alUH XPOMATHHA.

5. Mexanu3mbl IpeoOpa3oBaHus XpOMaTHHA

6. OyxpomMaTHH W  reTepoxpomarwH.  PasHoBummoctd — rerepoxpoMarumsa.  Cocras
reTepoOXpOMaTHHA.

7. MoGuITEHBIE T€HETHYECKHE FTEMEHTHI 3yKapUOTHIECKOH KIETKH.

8. [Monsatre xapuoruna. Kapuorpammsr. Mertada3Has MIacTHHKA.

OIIK-3.2. Hcnosawb3yer B mnpodeccHOHATILHOH JAeATEJHLHOCTH COBpPeMEHHbIEe IPeJCTaABICHHA
CTPYKTYPHO-PpYHKIIMOHAJIBLHOH OPraHH3alMH TeHETHYECKOro anmnapara KIeTKH H peaJH3anuH
reHeTHYecKoii IporpaMMBbl sKMBBIX 00BEKTOB.

9

10.
11.
12.
13.
14.
15.
16.
17.

Kapunotun xpymnmHOro poraroro ckora.

KaproTunbs! MEJIKOTO poraToro CKoTa.

Kapuorun nomaau.

KapuoTtun cBHHBH.

OcoberHocTy KapuoTuna ntun. KaproTun KypHIEL.

KapunotunupoBanue: onucanue MeToa U €T0 0COOEHHOCTH.

Metoab! OKpaluBaHUsI XpOMOCOM.

Knaccudukamua XxpoMocoMm.

Meton FISH u ero ponp B H3y4eHNN KapUOTUIOB MPOTYKTUBHBIX KABOTHBIX.

OIIK-3.3. IIpumensieT MeTOAbl MOJIEKYJSPHOH OMOJIOTHM, FeHETHKH M OHOJOIHH PA3BHTHA 1A
HCCIeJOBAHUS HATIPABJICHHUS Pe3yJIbTATOB H MEXaHH3MOB H OHTO- H (pHJIOTeHe3a B NIPOhecCHOHANBHOH

JACATCIABHOCTH.

18.

lIeJICHI/IC KJIeTOK. MuT03. Bronorudeckoe 3HaUCHHE MATO3a.

19.  Meiio3, peIyKIIMOHHOE U 3KBAIIMOHHOE JeNIeHus. bruoornueckoe 3HaueHne Meiosa.
20. Nametorenes. Cramun oOpa3zoBaHHsi NOJOBBIX Kierok. CrepMaroreHes W OBOTEHE3, UX
0COOEHHOCTH.

21.  PHK: xuMudeckas CTpyKTypa, THIIBI, QYHKIIHH.

22, Hexonmupyronmmme PHK, Tunsl v pyskuun

23.  CrpykrypHsle u pyuknuonanpubie oTinuns JHK u PHK.

24, TPHK: cTpoenue u pynxmmn.

25. Pennmukarus JTHK.

26.  OcHoBHBIC (P¢PMEHTHI PCIUTHKALIHH.

27.  Penapamus JIHK. Cucremsl penapanun JITHK.

28.  Ocnosnsble Tunb! nopexaesus JTHK.

29.  Ilpsimas penapanus 4 €€ QYHKUHH B 3YKApHOTHUECKOIH KIIETKE.
30.  Oxkcuu3uoHHAas pernapanus ocHoBaHHH. OCHOBHBIE 3TAIIbL

31. Jrambl cuHTe3a Oerka.

32.  Tpanckpumuus, co3peBanre MPHK, ansTepHaTHBHBIN cIIiaicHHT.
33.  Ilpoueccunr PHK, ero srarmsi.

34. IMocTrpancnsauonsse Mou(uKay Oenka.

35.  Tumel KJIETOK B CBSA3H C MPOoiHdepaTHBHAIM MOTCHIIMAIOM.

36.  CnocoOblI pa3sMHOXEHHS KICTOK.

37. Herunwuunrie ¢opMb1 MUTO3a.

38. OHIOPEIPOAYKITHA.

39. OCHOBHBIE OJIOKEHUSI TEOPUH HACIEACTBEHHOCTY 10 MeHiento.
40. Bunsr ckpenyiBanuii.

41. Tune! HacegOBaHMS.

42. Knaccudukanuu MmyTamuit,
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43.  Buasl XpoMOCOMHEIX abepparnuii.

44.  Ctpoenue JIHK no Yorcony u Kpuky.

45.  Ilomumopdusm JTHK.

46.  IloHsTHE XPOMOCOMHEIX TCPPHTOPHIA.

47.  Tlonstue u GyHKIMH KMHETOXOPA.

48. Tunsl tToMHHEPOBAHUS.

49.  Ponb MEKpOTPY6OUYEK B PACXOXKACHHA XPOMOCOM TP MHTO3¢/Meio3e.
50.  HapymeHus B pa3BUTHH IOJIA.

51.  ®opMBI H3MCHYHBOCTH.

52.  T'cHHBIE, FTEHOMHEBIE U XPOMOCOMHBIE MYTAIlHH.
53.  MyrareHsl 4 aHTUMYTareHsl.

54.  XpoMocoMHas TEOpHs HACIIEACTBEHHOCTH.

55. CospemeHHBIE IIPEACTABICHUS O CTPYKTYpPE reHa.

56. Oco6EHHOCTH CTPOCHUS I'€HOB 3YKapHOT.
57. HeannensHoe B3auMoneiicTBIE TeHOB.

58.  IlonaTuHe smmcTasa, KOMIUIEMEHTAPHOCTH.
59.  Ilomumepus u miedorponus.

60.  JleiicTBHe reHOB-MOAU(PHUKATOPOB.

61.  IlomsTHe HHTEPCEKCYAILHOCTH.
62.  TloHsATHE M NPUYUHBI HPUMAPTHHHIMA.
63.  Omnpenenenne repMappoUTH3IMA, IPUMEPEL

64.  T'eHOMHBI HMIIPHHTHHT.

65.  Cunppom Knaitndensrepa.

66.  Curapom llepemerckoro-Tépuepa.

67.  Cuappom JxeiikoGc.

68.  Tpucomus o X-xpomocoMe.

69.  I'mmasapoMop¢u3M, OIpesieieHre U IPUMEPEL.
70.  IlomsTHe XHMepH3Ma M MO3aHLH3MA.

71.  OcobeHHOCTH CTPOEHHUS FEeHOMA BHPYCOB. .
72.  JXU3HEHHBIA UK BUPYCOB.
73.  Opranusanus HacIeICTBEHHOTO MaTepHala y GaKkTepHii.

74. [nasmunael. Knaccudukarum masmug,

METOJIMYECKUE MATEPHAJIBI, OIPEJEJSIIONIUE NPOILEAYPHI OIEHHBAHUSA
3HAHU, YMEHU, HABBIKOB M OIILITA AEATEJbHOCTH, XAPAKTEPU3YIOIINX
ITAIIBI ®OPMUPOBAHUSI KOMIIETEHITAN

KI_EI/ITC DHH OLICHUBAHWS 3HAHUH OG\"‘-I&IOU.{I/IXCSI ITPH IIPOBEICHUY KOJJIQKBHYMA.:

*  Ormerka «OTIMYHO» - 0GYHAIOMIHNICSA YETKO BBIPAXKAET CBOIO TOUKY 3PEHHS TI0 PACCMATPHBAEMBIM
BOIIPOCAM, IPUBOJSA COOTBETCTBYIOLINE TPUMEPHI.

e OrMeTka «X0pomI0)» - 06YJAIOIUHCS JOMYCKAET OTAENBHEIE IIOTPEITHOCTH B OTBETE

¢ OTMeTKa «yIOBJIETBOPHTEIBLHOY» - 00yJarOUiics 0OHAPYKHBAET IPOGEIEl B 3HAHUSX OCHOBHOTO
y4e0HOro ¥ HOpMaTHBHOTO MaTepHaa.

¢ Ormerka «HEY[OBJIETBOPHTENLHO» - O0YHAOIIMICH OGHAPYKHBAET CYIIECTBEHHBIE MPOGEIB! B
3HAHUSX OCHOBHBIX IIOJIOXEHHH TUCHHUILIMHBL, HEYMEHHE C IOMOIIBIO IIPENONABaTeNs IOIYYHTh IIPABHILHOE
pellicHHEe KOHKPETHOH NPaKTHIECKOM 3a/1auH.

Kputepuu olleHHBaHUA YCTHOIO 0Ipoca:

OTmeTKa «OTIHYHO» - OTBET J2H B MOJIHOM 00beMe; IPABUBHO BHIIOTHIET aHATA3 OIIHGOK.

OrmeTka «X0pomo» OTBET JaH MPAaBAILHO C YUETOM 1-2 MENKUX MOrpelIHOCTel IIH 2-3 HeI04YeToB,
HCIPABICHHBIX CAaMOCTOSATENIBHO IO TPEOOBAHUIO MIPEIIOAABATEII.

OTMeTKa «y0BJIETBOPHTEIbHO» OTBET JaH NPABMILHO HE MEHEE YeM HAIONOBHHY, JONYLICHHI 1-2
HOIPEIIHOCTH UM OJiHA Tpy0as omuoKa.
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OTMeTKa «HeyI0BJIETBOPHTEILHO» JIONYIICH! fBe (1 6onee) rpyOsle omUOKH B X0JI€ OTBETA, KOTOPBIC
oOydaromuiics He MOXKET HCIIPABUTh AaKe 10 TPeOOBAHMIO IIPETIOIaBaTENs.

KpuTepuu olileHKH 3HAHHUH CTY/ICHTOB IIPY HPOBE/ICHHH TECTAPOBAHNS

OnenKka «OTJIHYHO» BHICTABIAETCH IIPH YCIOBMHM MPABUJILHOIO OTBeTa CTyICHTa He MeHee deM 90 %
TECTOBBIX 33JIaHMIi;

OueHKa «XOpPOMIO» BHICTABISETCS TPH YCIOBHM IPaBHIBHOTO OTBETa CTyAeHTa He MeHee yeMm 80 %
TECTOBEIX 3aJlaHHiL;

Ouenka «yI0BJIETBOPUTEIbHO» BBICTABIIAETCS IIPH YCIOBHH NPABMIBHOIO OTBETA CTYIACHTA HE MEHEE
70 % TecTOBBLIX 3a/aHHH;

Ol1eHKa «Hey/AOBJIETBOPHTEIbH0» BHICTABIAETCS IPH YCIOBHM IIPABUIILHOIO OTBETA CTYIEHTa MEHEE
geMm Ha 70 % TECTOBBIX 3aJTaHUM.

Kputepuu 3HaHMIA IIPH IPOBE/ICHAHN 3a9eTa C OLICHKOM:

e OneHka «3aYTEHO» JOIDKHA COOTBETCTBOBATH MapaMeTpaM 000 W3 IOJIOKHTENBHBIX OLEHOK
(«OTIIHYHO», «XOPOIIOY, «YAOBICTBOPUTEILHOY).

e OneHka «He 3a9TEHO» JOJUKHA COOTBETCTBOBATH ITapaMeTpaM OLIEHKH «HEYIOBIETBOPUTEIBLHOY.

e OTMeTKa «OTJIMYHO» — BBHIIONHEHH BCE BHJbI yueGHOU paboThI, IPEIYCMOTPEHHBIE YUeOHBIM
mwiasoM. O6y9aromiics JEMOHCTPUPYET COOTBETCTBUE 3HAHMIA, YMEHUH, HABBLIKOB IPHBENEHHBIM B TabIAax
MOKAa3aTeNsIM, OIEpUpPYET MPHOOPETEHHBIME 3HAHUAMH, YMCHHSMH, HaBBIKAMH, IIPHMEHSAET MX B CUTYaIHIX
MOBBIIIEHHOM CIIOKHOCTH. [IpH 5TOM MOTYyT OBIThH JIOMYIIEHBl HETOYHOCTH, 3aTPYAHEHUS [IPH aHATTHTHYCCKUX
onepanusx, IepeHoce 3HaHUH U YMEHHH Ha HOBBIE, HECTAHJAPTHLIE CUTYallUH.

e OTMeTKa «XOpOMIO» — BHIIOJHEHBl BCE BHABI YUeOHOH paGOTHI, IPEXYCMOTPEHHEBIC yIEOHBIM
maHoM. O6yJaroNuiics JEMOHCTPHPYET COOTBETCTBHE 3HAHHUM, YMEHHH, HABBIKOB IPHBEICHHBIM B Ta0IMIaxX
IOKAa3aTeNsIM, OIEpUPYET IPHOOPETEHHBIMA 3HAHUAMH, YMEHHSIMH, HaBBIKAMH, IPAMEHAET X B CTAHIAPTHBIX
cuTyanusx. [Ipy 3TOM MOTYT OBITH JOIyMIeHbl HE3HAYUTCIBHBIE OIIHMOKH, HETOYHOCTH, 3aTPYAHECHHS IPU
AHATMTHIECKHX OICpalUsiX, IEPSHOCE 3HAHUHM U YMEHUH Ha HOBBIE, HECTAHJIAPTHEHIE CHTYaI[HH.

e OTMeTKa «yI0BJIETBOPUTEJbHO» — HE BBIIOJIHCH OAWH WIH Oolice BHIAOB yd4eOHOH paboThl,
IPELYCMOTPEHHBIX y4eOHBIM IUTaHoM. OOyuaroinuiics AEMOHCTPHpPYET HENOIHOE COOTBETCTBHE 3HAHWH,
YyMEHUH, HABBLIKOB IPUBEACHHBIM B TaOJUI@x [OKa3aTessM, MAOIYCKAIOTCS 3HAYMTENBHBIE OIUIMOKH,
IPOSABJIAETCA YacCTHYHOE OTCYTCTBHE 3HAHWM, YMEHHH, HAaBBIKOB IO DAAY IIOKasaTened, oOydaromuics
HCIBITHBAET 3HAYMTEIBHBIE 3aTPY/THCHHS NIPY ONECPHUPOBAHUU 3HAHUSAMH H YMEHUAMH IIPH HX IEPCHOCE Ha
HOBBIC CHTyallWH. —

e OTMerka «HeyIOBJETBOPHTEILHO» — HE BHIIOIHEHB! BHABI YIeOHOM paboTHI, IpelyCMOTPEHHEIE
y4eOHBIM IUIAaHOM. JIEMOHCTPHUPYET HEIONHOE COOTBETCTBHE 3HAHWH, YMEHHUH, HABBIKOB IPHBEICHHHIM B
TaOIMUAX MOKa3aTeNe, JOMYCKAITCS 3HAYNTENbHbIC OMNOKH, IPOABIAETCA OTCYTCTBUE 3HAHMIM, YMCHUMH,
HABLIKOB MO OOJIBNIEMY POy IOKa3aTeNel, o0ydaroIuiics HCHBITBIBAET 3HAYMTEIBHbLIE 3aTPYNHCHUS IIPH
OIIEPHPOBAHHUH 3HAHUSIMH U YMEHHSMM TIPH UX IEPEHOCE HA HOBLIE CUTYallHH

5. TOCTYIIHOCTDb 1 KAYECTBO OBPA30OBAHUSA JJId JIALL C OB3

[Ipy HEOOXOMMMOCTH HWHBAIMIAM M JIAI[@M C OrPAaHHYCHHBIMH BO3MOXHOCTSAMH  3710POBBS
NpeIOCTARNIAETCS JOMOMHUTEIIFHOE BpeMsl I IIOATOTOBKH OTBETA HA 3a4€TE.

Ilpy mnpoBedeHHH MPOIEAYPHl OICHHBAHHS pPE3yJIbTaTOB OOYyY€HHMs HHBANHIOB M JHMI[ C
OrpaHUICHHBIMA BO3MOXXHOCTSIMH 3I0POBbS MOTYT MCIIONb30BATECS COOCTBEHHBIE TEXHUIECKHE CPE/ICTRA.

[porienypa oOleHWBaHUA pe3yibTaTOB OOydYeHWs HHBAIMAOB M JIMI C OTPaHHYECHHBIMH
BO3MOXKHOCTSMHE 3I0POBbS 110 JHCIMILIMHE MIPEIyCMaTpHBaeT NPeINoCTaBIeHHEe MHGOpManuHu B Gopmax,
a[JalTUPOBAHHEIX K OTPAaHUYEHUSAM KX 3/I0POBbS M BOCIIPHATHS HHGOPMAIUH:

- B IIEYATHOM (JOpME YBETHUYCHHBIM IIPHPTOM,
— B (hopMe VEKTPOHHOTO JOKYMEHTA.

- B Ie4aTHO# opme,

- B (JopMe 3NIeKTPOHHOTO NOKYMEHTA.

JIns ML ¢ HapyIIEHVSIMA 3PEHUS:

JIns i ¢ HapyIIeHUsAMH ClIyXa:
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JUist I ¢ HApYIIEHUSAMH OTIOPHO- B IIe4aTHOH opMe, anmapara:
JBAraTeIbHOTO anmapara - B (hopMe 3NEKTPOHHOTO JIOKYMEHTA.

Ilpd TpOBENEHHH MPOLE/Aypbl OICHHBAHHSA pPEe3yIbTaTOB O0yYeHWs WHBAIMIOB M JIHI[ C
OTPAHMYEHHBIMH BO3MOJKHOCTSAMH 3J0POBBS IIO JHCIMIIIMHE OOGCCICUMBAET BBUIOJHEHHE CIEAYIOIIHX
JOTIONHUTENBHBIX TpeOOBaHK B 3aBUCHMOCTH OT HHIAUBAIYAIBHBIX 0COOEHHOCTEH, 00yYaIOIMXCL:

a) MHCTPYKIHS [0 MOPSAKY MPOBEAEHHs NpPOIETypHl OLUECHMBAHMS NPENOCTABIAETCA B JOCTYIHOH
dopme (ycTHO, B THCEMEHHOU dopme);

6) moctynHas (opMa IPEJOCTaBICHUS 3alaHu OLlEHOYHBIX CPEACTB (B meyaTHOH dopme, B nevarHol
dopme yBenwueHHBIM IupudTOM, B (GOpME IIIEKTPOHHOTO JOKYMEHTA, 3aJaHHMA 3aYHTBIBAIOTCH
TIPEOAaBaTENIeM);

B) gocTynHas ¢popMa MpeIOCTABIEHNs OTBETOB Ha 3aaHus (IMCHMEHHO Ha Oymare, HabOp OTBETOB Ha
KOMITBIOTEPE, YCTHO).

[Ipu HEOOXOAUMOCTH I O0YHAIOIIUKCS ¢ OTPAHHIEHHBIMH BO3MOXKHOCTAMH 3/0POBbS M HHBAIH/IOB
IpoLieypa OLEHUBAHHUS PE3YIILTATOB 00YICHUS MO JUCIIUILIMHE MOXET IPOBOTUTLCSA B HECKOJIBKO ITAIOB.

ITpoBeieHHe MPOLEMYPHI OUEHUBAHUS PE3yIbTATOB OOYUCHUS MHBATHAOB M IHIl ¢ OFPaHHYCHHBIMU
BOSMOKHOCTAMH  3/I0pOBbSl  JIOIIYCKAeTCs C FHCIOJb30BAaHMEM JAUCTAHIHMOHHBIX 00pa30BaTE/IBbHBIX
TEXHOIIOTHIA.
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AnHoTanus paGodeil mporpaMMbl JHCHHUTITHHBE
b1.0.15.01 «I'eneTuka u cejieKUMsD» i TOATOTOBKH OaKalaBpOB
1o HanpasyieHHo noarotoBku 06.03.01 - buomorus

Heab ocBoenuss nucuunyinHbl: OCHOBHAS Lieib JUCHUIUIMHEI — U3yUEHHE CTYIeHTaMU
OCHOB COBPEMEHHOI'0 COCTOSIHUA OOIIeil U BeTepUHAPHON TeHETWKH, TOydeHHe HAyYHBIX,
TEOPETHYECKUX U MPAKTHUIESCKUX 3HAHUHM 10 TE€HETUYECKOH JUArHOCTUKE M MPOdUIaKTHKE
HaCJIeICTBEHHBIX aHOMAaNui u Oosie3Hell ¢ HaCJeICTBEHHOH IIPeApacloOKeHHOCTRIO ISt
HCITIOJIb30BaHMUA X B IIPAKTHUKE BETEPHHAPHOU CeEKITNH.

MecTo AMCUHMILINHBI B y4e0HOM INIaHe: BXOAUT B cocTaB Monyinsi b1.0.15 «['enetuka
U SBOJIIOLIUS) 00g3aTenbHON JacT yueOHoro miaHa. OCcBanBaeTCsl BO YETBEPTOM CEMECTPE.

TpeboBanua k pe3yJbTaTaM OCBOEHHS] NHUCHHUIUIAHBI: B PeE3ylbTaTe OCBOCHHS
TUCIUITIFHBL (popmupyercs komnetermmsa OIIK-3.

KpaTkoe cogep:kanne THCHHILIHHBI:

1. I'eHeTHKa-TIpEAMET ¥ METOJIBI UCCIIEIOBAHUHI U €€ 3HAYCHHE B PEIIICHHH COBPEMEHHBIX
npobiem cenexnuu. L{uToreHetuka. Teopun HacleICTBEHHOCTH M 3aKOHBI HACIICAOBaHUS
IIPU3HAKOB.

2. 3aKOHOMEPHOCTH HACJIeI0BaHUS [IPU3HAKOB IIPH MTOJIOBOM Pa3MHOKEHHUH.

3. MonekynapHbIE OCHOBEI HacleACTBEHHOCTH, CTpyKTypa U QyHKIH T'eHa.

4. MyTtaniMoHHas HW3MEHYMBOCTb, [IEPCIIEKTHBHI €€ WCIOJIb30BAHUS B CEJIEKI[HU
XUBOTHBIX 1 MUKPOOPTaHU3MOB.

5. OCHOBBI MMMYHOT€HETHKY U OMOXMMIYECKOH T€HeTHKH

6. Poct u pa3BuTHE B OHTOTeHE3€ TTOKA3ATENH y4eTa, (PaKTOPHI BIUSHUS.

7.0160p u mnoxbop, TUNBI KW HampaBieHHs. 3HadeHHe oTOopa u mombopa B
CEJIeKI[HOHHOM IIpOIIecCe.

8. OcHOBHBIE MeTOABI pa3zBeleHHUS] >XKMBOTHBIX. COBpeMeHHBIE OMOTEXHOJOTHYECKHE
METOMbI ¥ X BIUSHHUE Ha 3QGHEKT CeIeKINH.

O6mas TpyR0eMKOCTh THCHHILJINHBI cocTaB/seT: 3 3adeTHRIX eaunaun (108/3 gaca).

HToroBolii KOHTPOJbL MO AUCHUILIHHE: 3aU€T C OIIEHKOM.



