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1. HEJIb U 3AJJAYU JUCHHUTIJIUHBI

[lenp AMCHMIVIMHBEL - M3yYeHHE CTYAEHTAMH OCHOB COBPEMEHHOTO COCTOSHHSA O0OLiel
ICHETHKH, TOJYYEHHE Hay4HbIX. TCOPETHUECKHX M MPAKTHUYCCKHUX 3HAHHUH 10 IeHETHYECKOil
JMArHOCTHKE M TPO(HIAKTHKE HACIEICTBEHHBIX aHOMaiuii M 0o/e3Hel ¢ HacleACTBCHHOI
MPeJIPaCcIoIOKEHHOCTRIO IS MCIOJIb30BAaHUS MX B CEJEKIMH, H3YUCHHE TeHETHYECKHX 0a3
JIAHHBIX.

OCHOBHBIMH 3a/1a4aM¥ JHCIUTITHHBI SABJISIOTCS

-M3Y4CHHEC T'€HOMOB Pa3IM4YHBIX BUAOB MPOAYKTHUBHBIX M HENPOJYKTHBHBIX JKHBOTHBIX,
HaCJICICTBEHHDBIX aHOMAaJIMI. U DoJIe3Hell ¢ Hac/IeICTBEHHOH TTPEIpacoioKEeHHOCTRIO, OCBOEHHE
COBPEMEHHBIX ~ MCTOJIOB  JHATHOCTHKH  CKPBITBIX ~HOCHTENEH TeHeTHYeCKHX Jie(heKTOB.
COBPEMEHHBIX METO/I0B I'€HETHYECKHX HCCIIEIOBAHHMI, 0a3 JIaHHBIX:

- M3YUEHHE OCHOBHBIX (DH3MUYECKHMX, XHMHYECKHX H OHOMOTHUECKUX (PAKTOPOB MyTareHesa;

-M3yUCHHEC BIIMAHHS BPEHBIX BELIECTB HA HACJIEACTBEHHOCTL M YCTOHYHBOCTD )KHBOTHBIX K
00J1e3HAM, TOHUCK MapKepoOB YCTOHUMBOCTH M BOCIIPHHMYHBOCTH, CO3JAHHE PE3UCTEHTHBIX K
OOJE3HAM JIMHUH, TUIIOB, H MOPO/] JKMBOTHBIX C HH3KHM FEeHETHUYECKHM TPY30M:

-TPAHCI€HE3 U €T0 3HAUCHHE B CEJICKIIHH JKUBOTHBIX K MHKPOOPraHH3MOB;

- FeHeTHYeCcKHe 0a3bl 1aHHbIX;

- [ILP. obnacTy npumeHeHHst 1 MOIH(UKAIHH;

- cekBeHupoBanue 1o Canrepy u NGS.

2. IIEPEYEHDb IIJIAHUPYEMBIX PE3VYJIbTATOB OBYUEHUS ITO
JAUCHUILJIMHE (MOAYJIIO), COOTHECEHHbIX C INIAHUPYEMbBIMHA
PE3YJIbTATAMHU OCBOEHUA OGPA30BATEJABHOM IMPOT'PAMMBI

Komnerenuun ody4armerocs, popMupyembie B pe3yabTaTe 0¢BOCHHS JHCIHILTHHBI
W3yuenne AMCUUIIMHBI JOKHO C()OPMHPOBATH CJIEAYIONINE KOMIIETCHIIMHU:
a) odbmenpodeccnonaibubie komnereHunn (OIK):

OIIK-3. CnocoGeH MNpHUMEHATh 3HAHHE OCHOB JBOIOHMOHHONW TEOPHH, HCIIONB30BATh
COBPEMEHHBIE IIPEJCTABIEHUS O CTPYKTYPHO-(DYHKIMOHATBHOM OpraHu3alid IeHeTHYeCKOi
MPOrpaMMBbl KHBBIX OOBEKTOB M METOJBI MOJICKYJISAPHOH OHOJOIMH, I'€HETHKH W OWOJOTHH
pasBUTHS IS UCCIIENOBAHUA MEXAHW3MOB OHTOreHe3a M (uiIoreHesa B npoecCHOHATLHOMN
JCSITEILHOCTH:

OIIK-3.1. TlpumeHser 3HaHHE OCHOB 9BOJIOLMOHHON TEOPHH JUIS OLEHKH YPOBHS
CTPYKTYPHOH M (DYHKIHOHANLHOIH OpraHu3alii OHOIIOrHYeCKHX 00BEKTOB B PO(ECCHOHATBLHO
JEATEIbHOCTH.

OIIK-3.2. Mcnonb3yeT B npodeccHOHATBHON ACATEIBHOCTH COBPEMEHHBIE NPECTABICHHS
CTPYKTYpPHO-()YHKLIHOHAJIbHOH OpraHW3allid TeHeTHYECKOro anmapara KJIEeTKH W pealn3aliu
reHETHYECKOH MPOrpaMMbl HKHBbIX OOBEKTOB.

OIIK-3.3. [IpumenseT MeTOAbl MOJNIEKYSIPHON OHONOTHH, TEHETHKU M OHOJIOTHH Pa3BUTHS
JUISL UCCIICIOBAHMSA HAlPABJIEHHs] PE3yJIbTATOB M MEXaHW3MOB M OHTO- W (DHIIOTEHE3a B
npoQecCHOHAIBHOH AeATEIbHOCTH.

OIIK-4. CrocobeH  OCYUIECTBISATh  MEPONPHUATHS [0  OXpaHe,  HCIOJIb30BAHHIO,
MOHHMTOPHHIY H BOCCTAHOBIIEHHIO OMOPECYPCOB, UCTOB3YsI 3HAHHE 3aKOHOMEPHOCTEH ¥ METOJI0B
001IeH U MPUKIATHONH YKOJIOTHH:

OIlK-4.1. MoxeT npoBoHTb MOHHTOPHHI COCTOSIHHSI U OCYIIECTBIIATH MEPONPHATHS 110
OXpaHe, HCIOJIB30BAHUI0 M BOCCTAHOBICHHIO OHOpecypcoB M Cpelbl HX OOHTaHHs B
npoecCHOHATBHOR eI TeIbHOCTH



OITK-4.2. TIpu ocyliecTBIEHUMH MEPONPUATHIL IO OXpaHEe. HCIOIL30BAHUIO, MOHUTOPHHTY
H BOCCTAHOBJICHHIO OHOPECYPCOB MCIOJIB3YET 3HAHHUE 3aKOHOMEPHOCTEH M METOJA0B 00LIeH H
MPHUKIATHOH DKOJOTHH B PO()ecCHOHAIBHOMN JeATeIbHOCTH

3J.MECTO JUCHHUIIVIMHBI B CTPYKTYPE OITOII

Hucunnmaa B1.0.15.01 «OcHoBBI TeHeTHKM» BXOAMT B coctaB Moayns b1.0.15
«l'eneTnka u 3BomOLHS»Y 00s3aTeILHON YacTH yueOHOro IUIaHa Mo HalpaBICHUIO T10rOTOBKH
06.03.01 buonorus. OcBauBaetcs B 4 cemectpe.

HauanbHble (McXoaHBIE) 3HAHMS, YMEHHA, KOMIETEHIMH Y CTYJIEHTA, HEOOXOMANMBIE TS
M3YYCHHUS JIMCLMIUIMHBL, ~TIOJYYEHbl TPH M3YUYEHHMM KYPCOB MaTeMaTHKH., OHO(H3HKH,
OpraHH4ecKoil M OMOJOrMYEeCKO XHMMHM, aHATOMUH, (PU3HOJIOTHH KUBOTHBIX, THCTOJIOIMH,
LIHTOJIOTHH H 3MOPHOJIOT UK, 300JI0THH U KOJIOTHH KHBOTHBIX.

Hucuumna «OCHOBBI TEHETHKH» sIB/IseTCs 0a30BOii. HA KOTOPOI CTPOUTCSA BOIBITHHCTBO
MOCJIETYIOUIMX JUCHHIUINH, TAKHX KaK:

1. Bupycomnorus

2. buotexHosorus,

3. Mukpobuonorus

4. HMmmyHozorus

5. PaspejeHue u cenekius

6. OCHOBbI BOCIIPOU3BO/ICTRA.

4. OBPBEM JUCHHIIJIMHBI «OcHOBBI reHeTHKH»
Bu yueOHoit paboThr Bceero CemecTpbl
4acoB 3 4

AyauTopHBIe 3aHATHS (BCero) 180 7 108
B tom uucre: - - -
JleKunu, U3 HUX 32 16 16
[Ipaktiuyeckue 3ansatus (I113), u3 Hux 50 16 34
CamocTosiTe/ibHasi padoTa (Beero) 71 40 31
Koutpoas 27 27
Bua npomMexyToUuHOH aTTecTanuu (3a4eT. 3auer, 3aueT IK3aMEeH
3IK3aMEH ) IK3aMEH
O0mas Tpy/10eMKOCTD Yachl 180 72 108
3a4eTHBIC e ITHHHILI 5 5 3
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6. IEPEYEHb YYEBHO-METO/JNMYECKOI'O OBECIIEYEHUWSA J1J15
CAMOCTOSATEJBHOU PABOTHI OBYYAKOLUXCA MO JUCHUTIJIMHE
6.1. METOJIMMECKHE YKA3AHUS AJI51 CAMOCTOSTEABHON PABOTHI

1. XKuraue A. W.. VYkonos II. M., [Hapacekuna O. I'.. [leryxor B. JI. Ilpaktukym 1o
seTepuHapHoi renetuke. M.:KonocC, 2012. — 200c.

2. Vkonos ILU.. Ipucrau JL.H.. lllapacbkuna O.I". Tenertuxa u cenexist peid. CI16: Ksaapo.,
2019. — 216¢ Pexum noctyna: http://www.iprbookshop.ru/81149. (nata o6pammenus: 27.06.2025)

3. II. M. Vkonos, 0. B. Mykuii MoJiekyiisspHble METOIbl HCCIEAOBAHHN B FeHETHKE M
BETEPHHAPHH : YUeOHO-MeTO/1. MocoOue JUISl CTYI. BET. W 300TeXH. (hak. BY30B MO JHCIHIIIHHE
"Berepunaphast renetuka” / coct.; CII6IABM. - Cankr-IletepOypr : U3n-so CTIGIABM, 2017. -
29 c. Pexum noctyna:MoseKyIspHBIE METO/Ibl HCC/IEI0BAHNN B TEHETHKE W BETEPHHAPUH Y KOJIO
(mara obpamenus: 27.06.2025)

4. YueOHO-METOAMUECKOE TOCOOHE TTO OpPraHU3aIMKi CAMOCTOSTETBHON PabOThl CTYAEHTOB I10
HapaBICHUAM TOArOTOBKH. peasin3yeMbiM B CIIOI' ABM [Dnextponnsiii pecype] / A.A.
CyxunuH [u ap.]: CII6IABM — CII6.: U3a-o CII6GI'ABM, 2018. — 67 ¢. — Peskum octyna:
https://ebs.spbgavm.ru/MarcWeb2/Default.asp (nara odpamenus: 27.06.2025)

5.

6.2. JIurepatypa a5 camocTosITe/IbHOI PAGOTHI

1.  boxkopa, B. Il. OcnoBel renetuku: yueOHoe mocodue / B. II. BoxkkoBa. — M. :
[TAPAIIULT'MA, 2009. — 270 c¢. — ISBN 978-5-4214-0001-1. — TekeT : 3JeKTPOHHBINH //
DNeKTPOHHO-OMOIHOTeUHAS cucTema IPR BOOKS : Pesxxum JocTyna:

http://www.iprbookshop.ru/13033. (nara obpammenus: 27.06.2025)

2. AKumyner N.@. O6wmas u monexynspHas redetika, HoBocubupek 2007.- 479¢.3agauu 1o
coBpemMeHHOH reHetuke: yued. [Tocobue/ moa pen. M.M. Acnanana — 2-e uza.- M.: KJ1V, 2008.-
224c. Pesxum noctyna: http://www.iprbookshop.ru/65279 (mata obparmenus: 27.06.2025)

3. Vkonos, lletp MBanoBuu. I'eHetka u cesiexiust poid : yuedHoe nocodue / Ykonos Ietp
Mpanosuy. [pucray JInnus Hukonaesna . [llapackkuna Onbra I'ennaabeBHa. - Cankr-IletepOypr
: KBAJIPO, 2019. - 216 c. Pexxuwm noctyna: http://www.iprbookshop.ru/81149. (nara obparueHmust:
27.06.2025)

4. lleryxos. Banepuii JlappenteeBuu. Betepunapras renetuka : yue0. / [leryxos Banepuii
JlaBpentsenny, A. M. Kuraues, I'. A. Hazaposa. - 2-e u3., nepepa®. u jon. - M. : Kosnoc, 1996. -
384 c.

5. Kwuraues A.M., Buane A.B.. Vkomnos I[L.M. Pa3BeaeHHe CelbCKOXO035HCTBEHHBIX
JKMBOTHBIX C OCHOBAMH 4acTHOH 300TexHUH. YueOHuk. — M.: KonocC 2009, 408c¢.Pexum goctymna::
http://www.iprbookshop.ru/60209. — DBC «IPRbooks» (1ara oGpatuenus: 27.06.2025)

6.  Kwuraues A.M., VYkomos ILWM., Illapacekuua O.I. Ilpaktukym mno pa3BeaeHHIO
CEJIbCKOXO3AHCTBEHHBIX JKMBOTHBIX C OCHOBaMH 4acTHOH 3ooTexHHM. — M.: KomocC 2009,
232¢.Pexum noctyna:: http://www.iprbookshop.ru/60218. — IbC «IPRbooks» (j1ata obOparteHust:
27.06.2025)

7. P. muar. Harsnsanas OMOTEXHOIOTUS U reHeTHUecKkas Ouonnxkenepus. bunowm.
JlaGopatopus 3unanwuii. 2014, 328 c.

8.
7. MEPEYEHb OCHOBHOM U JOINOJHUTEJIbHOM JIUTEPATYPHI,
HEOBXOJIUMOM JIJIsI OCBOEHUS JUCLUUIIJIUHBI
4) OCHOBHAM:
1. KurauesA.W., Ykonos [1L.W.. [llapackkuna O.I".. Ileryxor B.JI. [IpakTukym mo BeTepHHapHOM
renetrke M. Komnoce, 2012. — 200c.



2. Vxouos ILH., IIpuctau JL.H.. Ilapacbkuna O.I'. ['enetuka u cenexkuus puid. CII6: Keaapo.
2019. — 216¢c. Pexum poctyna: http://www.iprbookshop.ru/81149. (mara oGparueHus:
27.06.2025)

0) 10MOJTHUTEIbHAS:

1. bapanos B.C.. Kysumeuosa T.B. llutorenerika sMOpHOHAILHOIO pa3BUTHSI ueIOBEKA:
Hayuno-Ilpaktuueckue acnextel/ Bapanor B.C., Kysuenosa T.B.- CII6. M3narenscreo H-JI,
2007.- 640c.

2. T'eneruka, yueOHuk Juis By3oB/ Iloa penakuwmeii akanemuka PAMH B.M. Mpanoga.- M.:
«AxajemkHura». 20006.- 638c.

3. Tenodona ckopocnenoit msacHoit nopossl ceuteii./ B.JL Ietyxos, A.H. Xenrukos u ap.-
Hoeocubupcek: U3narenscto — momurpaduueckuii nentp «fOnurep». 2005.- 63 1¢.

4. JKumynes M.®. O0was u mosekyisipHas reseruka. Hosocubupek 2007.- 479¢.

5. 3azauu no coBpemeHHOH reHetuke: yued. [Tocobue/ nox pea. M.M. Acnansaua — 2-¢ U3l.-
M.: KZ1V. 2008.- 224c.

6. 3unoBbeBa H.A.. DOpucr JLK. [lpoGiembl  OHOTEXHOJOTHII M CENEKLMH
CENMLCKOXO3AHCTBEHHBIX KUBOTHBIX. MockBa.2006 M3a. BI'HUU XXusotHosoactsa, 342 c.

7. bapanos B.C.. Kysneuosa T.B. [lutorenetnka sMOpHOHAIBLHOIO pa3BUTHS YeOBEKA:
Hayuno-IIpaktuueckue acnextsl/ bapanos B.C., Kysneunosa T.B.- CI16. Usnarenscteo H-JI.
2007.- 640c.

8. l'eneruka. yueOnuk juis By3om/ Iloj penakumeii akagemuka PAMH B.W. WBanosa.- M.:
«Axagemkaura», 2006.- 638c.

9. Kumynes .. Obwmas u monekynspHas renetuka, Hosocudupek 2007.- 479¢.

10.  3anmaum no coBpemenHoii renetuke: yued. [locodue/ moa pen. M.M. AcnansHa — 2-e u3/1.-
M.: KZIY. 2008.- 224c.

11. 3unoBbeBa H.A.. Dpuer JLK., IIpoGiembl  OHOTEXHONOrMIl M CENEKIMH
CEJILCKOXO03SHCTBEHHBIX JKHBOTHBIX. Mocksa. 2006 M3x. BITHMU JKusotHoBOacTBa, 342 ¢

8. IEPEYEHb PECYPCOB HH®OPMAILIMOHHO-TEJEKOMMYHUKALMOHHOM
CETH «MHTEPHET», HEOBXOAUMBIX JIJIs1 OCBOEHUSI AUCHUTIIUMHBI
JU1s OArOTOBKH K MPAKTUUYECKHUM 3aHATHIM M BBIMOJIHEHHS CAMOCTOSTE/IbHON paboThl
CTYJI€HTBI MOT'YT HCITI0JIb30BaTh ciieytoiue MHTepHeT-pecypest:

JJIEKTPOHHO-0HOTHOTEeYHbIE CHCTEMBbI:
1. 9bC «CIIBI'YBM» https://spbguvm.ru/student/old/elecronnie-resursi/ (fata obpareHus
27.06.2025).
2. Hayunas snextponnas oudnuoreka ELIBRARY.RU
https://www.elibrary.ru/defaultx.asp? (nara o6pamenus 27.06.2025).

Jns moAroToBKH K J1a00PATOPHBIM 3aHATHAM H BBINOJHEHHSI CAMOCTOATEIbHOIT
padoThI CTYAeHThI MOTYT HCIIOJIL30BATH cJieayomue UHTepHeT-pecypebl:

I. https://meduniver.com — Meauunuckuii nHGpOpMaMOHHBIA callT (1aTa 0OpalieHus
27406.2025).
DAeKMPOHHO-OUOIUOMEUHBIE CHCHIEMDbI:

1. Dnextponnsie pecypesl CITOI'YBM - uhttp://ebs.spbguvm.ru/MarcWeb2/Default.asp
(narta obpatenus 27.06.2025).

2. Hayunas snektponnas dOudnuoreka www.eLIBRARY.RU (nata oGparueHus
27.06.2025).
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J171s1 IOATOTOBKH H BbINOJTHEHHS CAMOCTOSITE/IbHOI PAGOTHI CTYIEHTHI MOTYT
HCMO/IB30BATH cJ1eytonme MHTepHeT-pecypcebl:

L, http://www.mgavm.ru/ - uadpopmaunonHsiii caiit MI"”ABMub. (n1ata oOpatuenust
27.06.2025).

2 www.Meduniver.com  — MeJHIMHCKHI HHPOPMALIMOHHBIH caiiT. (1aTa
oOpatuenus 27.06.2025).

3. https://www.genome.jp/kegg/ - KHOTCKas YHIMKIIONE/HS T€HOB U T€HOMOB (1aTa
oOpauenus 27.06.2025).

4, https://www.ncbi.nlm.nih.gov/ - HanmonaasHBH 11eHTP OHOTEXHOIOTHUECKON

undopmaimu (1ata obpamenns 27.06.2025).

9. METOAUYECKHE YKA3AHUSA 1JIA OBYUYAKOUHIUXCS
IO OCBOEHHIO JTUCHHUITJIUHBI

MeTO}_'[H‘-[E‘CKHG pPEKOMCHOAUHKW JJid CTYACHTOB — D3TO KOMIIJICKC pEKOMEH,I[aL[Hﬁ H
pa3bACHEHHH, ITO3BOJISAIOLIMX CTYACHTY ONTHMaIbHBIM 00Pa30M OPraHM30BaTh POLIECC H3YUYEHUS
JaHHOW AUCUHILIHHBL.

Cozepikanue METOAMUYECKUX PEKOMEH, 1AL, KaK PABHII0, MOKET BKIIKOYATh!

« CoBeTbl MO IUIAHHPOBAHMIO M OpraHU3allld BPEMEHH, HEOOXOAMMOTO Ha H3YYCHHE
JUCcUMIIMHBL. ONHcaHKue MOCIeI0BATENLHOCTH ACHCTBHH CTYICHTA, MM «CLEHAPHH M3y4YeHUs
JUCIUTUTHHBD).

VYTpeHnHee BpeMs SABJISAETCS caMbIM IUIOAOTBOPHBIM Ui yueOHOH padoTsl (¢ 8-14 uacos),
3aTeM MnocieodeneHHoe Bpemst (c16-19 uvacos) u BeuepHee Bpemsi (¢ 20-24 uacor). Camblii
TPYAHBIH MartepHasl peKOMEH/IyeTcs K W3Y4eHHMIO B Havajle KaK/I0ro BPEMEHHOI0 HHTepBaja
nocie orasixa. Yepes 1.5 yaca pabotbl HeoOxo0 M nepepbiB (10-15 MunyT), yepes 4 yaca padboThI
nepepelB J0KEH cOCTaBIATEL | uac. YacTeio HayuyHOH OpraHM3allid Tpy/ia sBJIsSeTCs OBJIaJIeHHE
TEXHUKOH YMCTBEHHOIro Tpy/Ja. B HOpMe CTY/JIEHT JIOJKEH YIeNiTh YUeHHIO okojio 10 uacoB B
JieHb (6 yacoB B By3e, 4 yaca — jjoMa).

* PekoMeH1allMK o padoTe ¢ TUTEPaTypoi.

Pabota ¢ nutepatypoii BaKHBII JTan caMoCTOSTeNbHOM PadOThl CTY/IEHTA MO OCBOEHHI)
[peaMeTa, CroCOOCTBYIOLIHH He TOJILKO 3aKpeIICHHIO 3HAHHI, HO W PacIIMPEeHHIO Kpyrosopa.
YMCTBEHHBIX CIMOCOOHOCTEH, NMaMATH, YMEHHIO MBICIHTL, H3jaraTb W MOJTBEPIKIATH CBOH
runore3sl U ujaed. Kpome Toro, pa3BHBAaKOTCS HaBbIKH HAay4HO-HCCIIEI0BATENILCKOH pPadOTEL
HeOOX0IUMbIe B JAalibHelilel npodecCHOHATBHONH AeITeTbHOCTH.

[Ipuctynas K H3yuUeHHIO JIUTEPaTyphl MO TeMe. HEOOXOAMMO COCTABIATH KOHCIEKTHI,
BBIMUCKHU, 3aMeTKU. KoHcnexTHpoBaTh B 00s3aTeLHOM MOPSAKE CIEAYET TPY/ibl TEOPETHKOB,
KOTOpPbIE MO3BOJIAIOT OCMBICIHMThL TeopeTHdeckuii Oa3uc uccieaoBaHus. B ocTajlbHOM MOKHO
OrPaHHYHTLCS BBIMHCKAMH W3 M3YYEHHBIX HMCTOYHHUKOB. Bce BBIMUCKH, HMTATBI 00s3aTe/IbHO
JOJKHBI UMETh TOUHBIH «00OpaTHbI ajpec» (aBTOp, Ha3BaHHe paboThl, TO/l W3/IaHUs, CTPAHULIA H
T.ﬂ.). KenaresbHO HAKMCATD COKpalll€HHOE Ha3BaHHE BOMPOCa, K KOTOPOMY OTHOCHTCS BBIITHCKA
win uurara. KpoMe Toro, HeoOX0IMMO Hay4HTBCH Cpa3y kKe COCTABIATh KAPTOTEKY CrelHanbHON
JIUTEPATYpbl M NyOJMKAaLMHd HCTOYHMKOB, KakK MpPEUIOKEHHBIX MpernojaBaresieM, Tak H
BBISABJIEHHBIX CAMOCTOSITE/IBHO, a TakKe OOpaTHUThCA K OHOMHOTrpa)uuUecKUM CIIpPaBOYHHKAM.
JIETONMCH KYPHAIbHBIX CTaTeH., KHHKHOII netonmucu. pedepaTUBHBIM >kypHanam. [lpu sTom
nyOMMKalUH MCTOUHMKOB (cTaTeif, Ha3BaHMs KHUI M T.J.) IMHCATh HA OT/IEJbHBIX KapTOUYKaXx,
3aM0JIHATE  KOTOpble  HEOOXOJMMO  COrIacHO npasujam  Oubiuorpaduyeckoro omnucaHus
((pamuius, MHULKAIBL ABTOPA, Ha3BaHue paboThl. MecTo W3/1aHus, W3/1aTe/IbCTBO, TO W3AaHHS,
KOJIMYECTBO CTPaHHIL, a IS KYpPHAIBHBIX cTaTelf — Ha3BaHHE JKypHaa. roj H3JaHHs, HOMEpa
cTpanui). Ha kax1oii kaprouke wesecooOpa3Ho (UKCHPOBATH MbIC/Ib ABTOPA KHUTH WK (hakT u3
ATON KHHUIH JIMLLB [0 OJIHOMY KOHKpeTHOMY Bomnpocy. Eciu B pabote, naxe B ToM ke ad3alie Wiu
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(ppase. comepkaTcs ele CyKAeHHs WK (PaKTh [0 JIPYTOMY BOMPOCY. TO HX CJIe/lyeT BHITTHCHIBATh
Ha OTIAEIBbHYIO KapTouky. M3imoxeHue H0KHO OBITH CXKATBIM, TOUHBIM. 0e3 CYOBEKTHBHBIX
oueHoK. Ha 000poTHO#i cTOpoHE KapTOUKH MOXKHO JIefaTh COOCTBEHHBIC 3aMETKH O JIAHHOH KHHIe
HJIH CTATBE, €€ COACPIKaHHUM., CTPYKTYPE, O TOM, HA KAKUX MCTOUYHUKAX OHA HAIMCAHA U Ip.

* Paspacuenus 1mo mnoeojy paboThl ¢ KOHTPOJBHO-TECTOBBIMH MaTepHaIaMH 1O KYypCy.
PEKOMEH/IALMH 110 BBIIIOJIHEHHIO JOMALIHHUX 3aTaHHH.

TectupoBanue - 5T0 npoBepka, KOTOpas MO3BOJSET OMPEACTHTH: COOTBETCTBYET JIH
peajlbHOE MOBEJEHHUE MPOTrPaMMbl OXKHJJIAEMOMY. BBINOJIHHMB CIELHANIbHO MOA00paHHbIH HAdOp
TEeCTOB. TeCcT — 9TO BBINOJHEHHE ONPEIEJCHHBIX YCIOBHH M JCHCTBHIL, HCOOXOIHUMBIX JIis
poBepKkH padoThl TecTUpyeMOoil (pyHKUMH WK e€ vyacTH. Ha Kakaplit BOmpoc mo AHCHMIIIMHE
He0OX0/IMMO MPaBUIBHO OTBETHTH, BEIOPAB OIMH BapHAHT.

10. BOCITHTATEJIBHASI PABOTA

B pavmkax peaquszauM JUCUMIUIMHBI  [IPOBOJUTCH BOCHMTaTelbHas padorta JUs
(opMHpOBAHHSA COBPEMEHHOIO HAYYHOI'O MHPOBO33PEHMst M CHCTeMbl 0OA30BBIX IEHHOCTEH.
(popMHpOBaHHS U Pa3BUTHS JIYXOBHO-HPABCTBEHHbBIX, IPAKIAHCKO-ITATPHOTHYECKUX [[EHHOCTEH,
CHCTEMBI 3CTETHYECKHX M THYECKUX 3HAHUH U LEHHOCTEH, YCTAHOBOK TOJIEPAHTHOIO CO3HAHUS B
oOwecTBe, (POPMUPOBAHMS Y CTYACHTOB MOTPEOHOCTH K TPYyJIy Kak MepBOH IKU3HEHHOH
HEOOXOAUMOCTH, BBICUICH LEHHOCTH U IIABHOMY CIIOCOOY JOCTHKEHHS! IKUZHEHHOTO ycrexa, JUis
OCO3HAHMS COLMAIBHOM 3HAYMMOCTH cBOeH Oy ylelt npodeccuu.

11. MEPEYEHb UH®OPMALIMOHHBIX TEXHOJIOI' Ui, UCITIOJIb3YEMBbIX
NP OCYWECTBJEHHUH OBPA30BATEJIBHOT' O INIPOLECCA

11.1. HAHOOPMALUUOHHBIE TEXHOJIOT' UH:
B yueOGHOM mpolecce no AUCHUIUIHHE MPEAYCMOTPEHO UCTIONB30BaHNE HH(OPMALIHOHHBIE
TEXHOJIOTHH:
- YTeHHE NEKUUH ¢ UCIONIb30BAHUEM CIIaI-TIPe3eHTaLHH;
- B3aUMO/IeHCTBHE ¢ 00YUAIOIUMHCS MOCPEIACTBOM MNICKTPOHHOI MOYTEL.
- COBMecTHas paboTa B DIeKTpOHHOM HH(popMaLHOHHO-00pa3zoBaTenbHoil cpeae CIIOIYBM:
CIIGI'YBM: https://search.spbguvm.informsystema.ru/ (ata odpamenus 27.06.2025).

11.2. IlepevyeHb JHIIEH3HOHHOTO H CBOOOIHO PACTIPOCTPAHAEMOr0 MPOrpaMMHOT0
obecreueHIsi, B TOM YHC/Ie 0Te4eCTBEHHOr0 MPOH3BOACTBA

Ne HazBaHue peKoMeH/1yeMBbIX 110 pa3jesaM u JInuensus
n/n TEMaM MPOrpaMMbl TEXHHUYECKUX U
KOMITBIOTEPHBIX CPEICTB 00YUCHHUs
1 MS PowerPoint 67580828
2 | LibreOffice cBoboanoe [10
3 | OC Anst OGpazoBanue 8 AA0.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema Koncynbrantllinoc 503/KJ1
7 | Android OC cBoboHoe [10

12. MATEPHAJIBHO-TEXHHUYECKAS BA3A, HEOBXO/JIUMAS JJIs
OCYHECTBJIIEHHUA OBPA3OBATEJIBHOI'O INTPOLUECCA 1O JUCHHUITJIMHE



HanmenoBanue HanMeHnoBaHIe crienuaJbHbIX OcHAINEHHOCTH CHENHAIbHbBIX
JHCHHTUTHHBI NoMeIeHHI H noMe e i 1/ nomMeneHuii H moMereHmii s
(moayns), CAMOCTOSITE/ILHOI PADOTHI CAMOCTOATEALHOIH PADOTHI
NPAKTHK B

COOTBETCTBHH C

Y4eOHBIM

MJIAHOM

OcHoBbl 335 (196084, r. Cauxt-llerepOypr, | Cneyuaruzuposanas aeden:
T€HETHKH yi. YepHurosckas, nom 5) YueOHas | mapTel, CTyibs, TabypeThl. y4yeOHas

ayIUTOPHS AJIS NIPOBEICHUS 3aHATUHIH
CEMHHAPCKOTO THIA. TPYMIOBBIX H
MH/HBHYQIbHBIX  KOHCYJIbTAllMH,
TEKYIIEro KOHTPOJIA H
[IPOMEIKYTOUHOH aTTecTallun

JIOCKa.

362 (196084, r. Cankr-IletepOypr.
yil. HepHurosckas., aoMm 5) YueOHas
ayJIUTOPUS U1 TPOBEICHUS 3aHATHH
CEMHHAPCKOr0 THIA, TPYHIOBBIX H
MHJIMBHYQIbHBIX  KOHCYJIbTAllM,
TEKYIIEro KOHTPOJIS "
MPOMEIKYTOUHOH aTTecTalliu

Crneyuaiuzuposanmast Mebetn.!
NapTbl, CTYJbS, TadypeThl. yueOHas
JOCKa.

363 (196084, r. Caunkt-Iletepoypr.
yi. YepHurosckas, goMm 5) YdyeOHas
AyAUTOPHS ISl TPOBEICHUS 3aHATHH
CEMHHAPCKOro THIIA, TPYIIIOBLIX H
UH/IUBH/YJIbHBIX KOHCYJIbTALIMiA,
TEKYILEro KOHTPOJISI i
MPOMEKYTOUYHOH aTTeCcTaluu

medein:
TadypeTsl,

Creyuanusuposannas
napThl, CTYJIbA,
ATFOMHHHEBBIE JIOTKH.
Texnuuecrue Cp(_’()C‘N?()’(I
UHmMeEpARmueHdas OOCKd.

0OVYens:

206  bonblioit  4yMTANBHBIH 34l
(196084, r. Canxt-IletepOypr. yi.
Yepuurosckas, oM 5) Ilomelnenue
JUISL CAMOCTOSITEILHOMH PaboThI

Creyuanzuposartas webetn:
CTOJIbL, CTYJIbs

Texnuueckue  cpedcmea  o0yuenu.
KOMIIBIOTEPBI € MOJAKIIOUEHHEM K
cetu «lMuTepHeT» u JOCTYIIOM B
IEKTPOHHYIO HH()OPMALLUOHHO-

00pa3zoBaTe/IbHYIO Cpey

214 Manbriii untanbubIi 3a1 (196084,
I Cankrt-lleTepOypr, yiL.
Yepuurosckasi, nom S) [lomemenune
JUTSL CAMOCTOSITEIbHOM paboThl

Creyuauszuposannas webetn:
CTOJIbI, CTYJIbSI

Texnuueckue cpedcmea  0oVueHus:
KOMIIBIOTEPBl ¢ TMOJAKIIOYEHHEM K
cetH «VHTepHeT» H JocTynom B
EKTPOHHYIO HH]pOpMALHOHHO-

00pa30BaTeNbLHYIO Cpeay

324 Oranen  uH(pOpMAIHOHHBIX
texHosorui (196084, r. Caukr-
[letepOypr, yn. UepHuroBcKas, oM
5) llomelwieHne Uit XpaHEHHS M
MPOGHIAKTHYECKOTO 00CTYKHBAHHS
yueOHOro 000py/10BaHHS

Creyuaiu3zupogantias zeben:
CTOJIBL, CTYJIbS, crielHalibHbIH
HHBEHTaph, MaTepHalibl U 3anacHble
YyacTH  JUIs NpOQHIAKTHYECKOTO
00CTy KHBAHHSI TEXHHUYECKUX
cpeJicTB 00yUeHHUs

13




MonekynsapHO-reHeTHYeCKast Creyua iz uposanroe 000pyoosaniie

ﬂﬂﬁOpﬂTOpHﬂ o1 MOJACKYAAPHO=-CCHENUY CCRUX
(196084. r. Canxt-Iletepdypr. yi. uccredosanutl 1 Meodeln.  CTOJbI,
YepHHUTOBCKAsL, IOM 3) CTYJbSl. CHELHAIbHBI HHBCHTAPS,

[Tomelenne 1 XpaHeHHS ¥ | HADOPBI peareHToR.
MPOPHIAKTHYECKOrO 00CIyKHBAHUS
MOJICKYJISIPHO-TE€HETHUECKOTO
000pY/IOBAHHS

[Tpunoxenue 1 Ha 20 .

Pabouyto nporpaMMmy COCTaBHIIM:
JI-p BetepuHap. HayK, npod., wieH-kopp. PAH K B. [lnemsmos

Kanza. Ouon. Hayk. 101eHT T.11. Ky3uenosa

14



[Ipunoxenue 1

MHHHCTEPCTBO CENBLCKOI0 X03aicTBa Poccuiickoil ®enepaunu
DenepasibHOE rocyJapeTBEHHOE OIOIKETHOE 00PA30BATE/ILHOE YUPEIKIEHHE
BbICILIEr0 00pa3zoBaHus
«Cankr-llerepOyprekuii rocy1apcTBeHHBIH YHUBEPCUTET BETEPUHAPHOIT METHIIHHEI»

Kadeapa reseTnuecKux H penpoayKTHBHBIX OHOTEXHOJIOTHIT

®OH/I OLIEHOYHBIX CPEJCTB

TeKYIIero KOHTPOJISA/MPOME;KYTOUHOMH ATTECTAMH 00YYAIOUIHXCS TIPH OCBOEHHH
OI10I1 BO, peammsyrwumeii ®I'OC BO

IO JHCIHITIIHHE
«OcHOBBI FeHETHKH»

Y poBeHb BbICHIEro 00pa3oBaHus
bakanaspuar
Hanpasienue noarorosku 06.03.01 — buosnorus
[Tpoduib buoskonorus
Ounas popma o0yveHus
['on Havana noarorosku — 2025

Cankrt-lleTepOypr
2025



1. TACHHOPT ®OHJIA OHHEHOYHBIX CPEACTB

Taouua 1

Kounrtpouupyembie pas/eibl

Ao ®opmupyembie Cremmi) Ouenounoe
) KOMMeTeHIHH - cpeacTro
1 | OHK-3. Criocoden NpHMCHATE 3HAHNE OCHOB Paznen 1. FeHemKa-npeﬂmeT KOHHOKBHYM.
IBOIOUHOHHON TCOPHH. HCHIOIL30BATL COBPEMCHHBIC o
MPEICTABICHHSA O CTPNKTY PHO-()Y HKLIHO A 1L HO M METONBL HECHCIORaHHH Qupoc
2 OPraHH3ALHN FEHETHUECKOT ITPOTPAMMBI KHBBIX Paznen 2. L[HTOJIOFH‘IECKHE KOJUIOKBI/IyM
00BLCKTOB H MCTOTBLI MOIERY .’Iﬂp]IOIUI OHOTOTHH, OCHOBBI HACJIEACTBCHHOCTH
3 ICHETHKH W OHOIOTHH PA3BHTHA 118 HCC/IC10BAHISA P 1K K
MENAHH3MOB OHTOICHE3a 1 (PILTOTCHE3a B a34¢JT 5. ROMIaKTH3alKA OJUIOKBHYM,
NpoheccHOHATLHOH e Te ILHOCTH: XpoMaTHHa. ['mcToHBI M HX TCCTEIL, OIIPOC
OILTK-3.1. TlpuyenseT 3HaHue 0CHOB HBO.NOLHOHHOI MO.[[H(l)HKaLlHH.
TCOPHH 1131 OLICHKH YPOBHS CTPYKTYPHOI 1
% (DY HKUMOHAIBHO Opranusaitiin GHOIOMHUECKHN Pazzen 4. MosnexynspHble Kostoxsrym,
O00BLEKTOB B PO(ECCHOHATLHON T1eATEILHOCTH. OCHOBBI HACJIEACTBECHHOCTH. TECTHI, OMPOC
5 OlK-3.2. Mcnoassyver B npodeccHonaibHoii Paszien 5. MytanuonHas KoJUTOKBHYM
ACSTCILHOCTH COBPEMCHHBIC NPEICTARICHHS ' i M,
CTPYKTYPHO-(DYHKIHOHA ILHOI Oprasi3aliiy H3MEHYHBOCTD. TeCTRI, OIIPOC
FEHETHYECKOTO alNapaTa KJACTKH H peaiiiizalnm Knaccuuranun myTaruii.
FEHETHUCCKOH NPOTPAMMbBI KHBBIN 00LEKTOR, MyTareHsl u
OLK-3.3. [lpumvensier MeTo bl MOJICKY AAPHOH
OHOJIOTHH. TEHETHKHY H OHOZIOTHH PA3BUTHS 17151 HaHTHMYTarcHbl.
6 | MceaeIOBAHNA HATIPABICHHS PE3YILTATOR H Pasnen 6. 3akousl MeHnens. KOJ‘[J‘[OKBH){}“,
MENAHHINMOB H OHTO- 1 (pHIIOreHesa B
npodeccHoHATLHON 1eaTe ILHOCTH. EHHBI HACHCIOBATIEL, TeETRL DIpac
CHTpalibHad J0rMa
OITK-4. Cnocoden 0CYUECTBIATE MEPONPHATHA 1O Mone[{yﬂﬂp}{oﬁ OHOJIOTHH.
oxpate. HCTIO L300 BAHMIO. MOHHTOPHHIY H
7 BOCCTAHOBJICHHIO OHOPECYPCOB.  HCHOIL3VS  3HAHHE Paspen 7. Hup’ IR RTE] KOHJ]OKBI/IYM,
FAKOHOMEPHOCTEH M MeToa0B odweii n npukiaiuoii | PCAKLIHH. TECThI, OIPOC
§ | roqorun: Paznen 8. ['enetnka KosokBuym.
OIK-4.1. MoeT 1poBoAHTL MOHHTOPHHI COCTOSHHS 0T
W OCYVUICCTBIATH  MEPOIPHATHS 110 OXpaHe. HOLTATTHIL. . eHeThig LeETHE. O pOG
HCIO/IL30BAHHIO M BOCCTaHOBICHMO Ouopecypeos u | OHTOTCHE34A.
Q | cpeant  wux oburamns B npodeccHonatbioll | Paznen 9. ba3pl qaHHBIX. KOHHOKBHyM
JICHTEILHOCTH
OIK-4.2. Ilpu ocvulecTBICHUH  MEpPONpUATHIT 110 HpHMepE’I H NPHHITHTIBL omnpoc
OXpaHe, MCTI0/IL30BAHHIO. MOHHTOPHHIY n | CO3JIaHHuHd
BOCCTAHOBICHHIO  OHOPECYPCOB  HCTIOAL3YET  3HAHHE
3akoHoMepHocTel W MeTo10B o0uel 1 npHkiIa1HO
IKOJIOTHH B 1IPO(ECCHOHATLHOH JEATEILHOCTH
IIpumepHBIii nepedeHb OLIEHOYHBIX CPEICTB
Tadanua 2
No HaumeHoBaHue Kparkast xapakTepHCTHKa OLEHOUHOI O [IpencraBnenue
OLCHOYHOTO CpcacTea OLICHOYHOIO CpeaCTBA
cpeacTBa B (poH/1e
1. KonnokBuym CpeacTBO KOHTPOIIS YCBOCHHS YueOHOTO Bonpocel o
MaTepuajia TEMEL, pa3jaciia Ui pa3ac/ioB Temam/pafsﬂenam
JUCHHUIIIHHBI, OPraHu30BaHHOC KaK JHCLHITTHHBI
y‘leﬁHOC 3aHATHE B BUJE codece/I0BaHus
npernojanaress ¢ 00y4alomuMH
2. Tecr Cucrema cTaH1apTH3HPOBAHHBIX 3a/1aHHH, DOH/T TECTOBBIX
IMO3BOJIAIOMIAA aBTOMATH3HPOBATh 33,[lﬂHPlﬁ
Hpoue/ypy




U3MEPEHHA YPOBHS 3HAHUHM U YMEHUH
00yuaroerocs

CobecenoBanue
(ompoc)

CpezacTBO KOHTPOJIS, OPraHM30BaHHOE KaK
creLHasbHas Oecesia mperno/jiaBaTesis ¢
00y4aroLIMMCsl Ha TEMbI, CBSI3aHHBIE C

M3y4YaeMOl JUCLUIIIMHOM, U pacCUMTAHHOE

Ha BbIAICHEHHE 00beMa 3HAHUI
o0yyJaroILerocs rno onpeeIeHHOMY
paszeny, Teme. npobiaeme U T.II.

Bonpocet o
Temam/paszenam
JUMCLUTIIHHBI,
MPE/ICTABICHHBIC B
MPUBSI3KE K
KOMITETEHLIHAM,
MpeayCMOTPEHHBIM
PIT/T
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3.

IMEPEYEHb KOHTPOJIbHBIX 3Ai[uAHl/lI7[ U UHBIX MATEPHUAJIOB, HEOBXOAUMBbIX
JJIAA OUEHKH 3HAHUU, YMEHHUHW, HABBIKOB U OIIBITA JAEATEJIbHOCTH

3.1. TunoBsIe 32AHHS JJIS1 TEKYIIET0 KOHTPOJISAA VCIIEBAEMOCTH

x4 I Bonpoce! aias KoL10KBHYMA

Bonpocer ang ouenku komneteHunu: OITK-3. CrniocobeH npuMeHATh 3HAHHE OCHOB JBOJIOLHOHHOMN

TCOPHH.

MCIOJIb30BaTh COBPEMEHHBIC MPEACTABICHHUS O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alun

FCHETHYECKON TMPOrpaMMbl JKUBbIX OOBEKTOB M METO/bl MOJECKYISIPHOH OHONOTHH. FeHETHKH H OHOJIONMH
pa3BUTHA JUIS MCCIIEI0OBAHMS MEXAHH3MOB OHTOreHe3a U (PHIIOreHesa B MpodecCHOHAIBHOI e TEeIbHOCTH:

OIIK-3.1. [IpuaMeHsieT 3HAHIE OCHOB IBOJIIOUHOHHOI TEOPHH JIs1 OLEHKH YPOBHS CTPYKTYPHOII

(GYHKUNOHAIBHOIT  OopraHm3annu  OHOJIOTHYECKHX 00BeKTOB B mnpodeccHoHAIbLHOIT

ACHATC/IBHOCTH.

Ilo pa3aeny «3akoHOMepPHOCTH HAC/IETOBAHHS PH3HAKOBY

['eHeTHKa-IPEeIMET U METO/IbI HCCIIE/I0BAHMI.

L

4, Haciie ACTBEHHOCTE U €€ POJib B CENIEKILIHH.

3. M3MeHuMBOCTB Kak OcHOBa 0TOOpa, nodopa, CeNeKIHH | IBOTIOIHOHHOTO Tpolecca.

4. 3aKOHOMEPHOCTH HACJIe10BaHUS IPU3HAKOB. 3aKOHBI MeHaens.

. 8 Tuner foMUHEpPOBaHMS HA TPUMEPE HAC/ICIOBAHUS CEJIEKIIMOHUPYEMbIX IIPH3HAKOB Y JKHBOTHBIX.

6. CyIIHOCTB ¥ 3HAYEHHE IKCIIPECCHBHOCTH H MEHETPAHTHOCTH TPH OLIEHKE U 0TOOpE JKHUBOTHBIX.

. ITonsitue o nueorponuu. ['eHbI-MOIM(PHUKATOPBI U X POJIb B CEJIEKIIHH.

8. JletanbHble M NOJyJIETAlbHBIE TE€HbI, H XapakTep MX BJIMSHHS HA IUIOAOBUTOCTH M OOBEMBI
BOCIIPOH3BOJICTBA.

0. Tunsl B3auMoAeHCTBHS HeallJIELHBIX TCHOB Ha IMPUMEpPE HAC/IEOBAHUS MPHU3HAKOB Y Pa3HbIX
BH/I0B KHBOTHBIX.

10. [ToHsTHE O SIBIEHUH CLEMICHHOTO HAC/IeA0BAHUSL.

11. 3HauCHHE CLETICHHUS U KPOCCHHTOBEpA.

12. [ToHsiTHE O SIBJIEHUH CLENJIEHHOTO HAcle0BaHHsL.

13, JleTepMuHaLus 1ona ¥ MEXaHH3M €ro HacjieI0BaHus.

14. ['eHeTHUYECKHE METOABI PAHHETO OIIPEIe/ICHUs 110,

15, OcoOeHHOCTH Hacie0BaHUS MPU3HAKOB, CUETUIEHHBIX C [TOJIOM M OFPAHMYEHHBIX MTOJIOM.

16. OcobeHHOCTH Hace10BaHHUS KOJIHYECTBCHHBIX MPH3HAKOB.

OIIK-3.2. Henoab3yer B npodeccHOHANLHOIN JeSITEJILHOCTH COBpPeMEHHbIE IPeICTABICHHS
CTPYKTYPHO-(PYHKUHOHAILHOI OPraHH3AIHH FeHETHYECKOr0 ANMAPATA KJIACTKH H Peau3aluf
reHeTHYEeCKOI NPOrpaMMbl KHBBIX 00bEKTOB.

Ilo pasaenay ((MOJ[EKyJIHpHLIE OCHOBBI HACJICACTBCHHOCTH»

s NP 00 N e B L =

bl =

OcHOBHBIE TTOJIOKEHHS XPOMOCOMHOM TEOPHH HAC/IE/ICTBEHHOCTH.
Hyxneunnoseie kuciiors! JIHK, PHK 1 ux posib B Hacae ICTBEHHOCTH.
Crpykrypa IHK no Yotcony u Kpuky.

Pennmukarms JTHK.

Crtpoenne u Tunel PHK, ux ¢pyukimnu

['eHeTHUECKHI KO M €ro XapaKTepHUCTHKH.

CoBpeMeHHBIE TPEACTABICHUS O CTPYKTYPE IeHa M ero (PYHKIIHH.
CTpoeHHe reHeTUUECKOTO MaTepHasia y OaKTepuil U1 BHPYCOB.

CrniocoObl nepeayn HacaeACTBEHHOH HH(OPMALMK Y MUKPOOPTaHHU3MOB.
Knaccuduxanus reHHbIX MyTaluil 1 UX BAHAHUE HA (PEHOTUI U IPOAYKTHBHOCTD.
Munu- u muxpocarenutsl JIHK, ux ncrnons3osanue B cenekimy.



OINK-3.3. IlpumeHsier MeTOAbI MOJIEKY/JASIPHOIT OHOJIOrHH, FeHEeTHKH H OHOJOTHH PA3BHTHS 11
HCC/Ie0BAHHS HAMPABJIEHHA Pe3yAbTATOB H MEXAHH3MOB H OHTO- I (iIIOreHe3a B npodeccHoHAIbHOI
AeATeILHOCTH.

ITo pazaeay «MyTalHoOHHAS H3MEHYHBOCTH

1 Posb 1 3HaueHHe MHOPUAKMHIA B CEICKIIHOHHOM IPOLECCE. €0 BO3MOIKHOCTH JUISI BBISIBJICHHSI
pEIECCHBHBIX HACIE/ICTREHHBIX MATOJOIHM U JIeTaIbHOCTH.
.8 [Tonstre o myTtauusax u myrarenese. Kiiaccu(pukaiist MyTareHOB M BO3MOYKHOCTH HX

MCIIOJIB30BAHUSL B CEJIEKLIUH.
B Krnaccudukaumn myTanii.
4. ['enetnueckue aHomanuu 1 ycroiiunBocte KPC K HeKOTOPBIM 3a00eBaHUAM.
5. ['eHeTHuecKe aHOMANHK M YCTOHUMBOCTE CBHHEH K HEKOTOPBIM 3200/ IeBAHNAM

OIIK-4. Cnnocoben ocymecTBAATH MEPONPHSATIS M0 0XPAHE, HCIMOIb30BAHHIO, MOHHTOPHHTY H
BOCCTAHOBJIEHHIO OHOpeCYPCOB, HCMO/Ib3Y S 3HAHHE 3AKOHOMEePHOCTEIl H MeTO/10B 00uIeil H NPHKIATHOI
IKOJIOTHH

OIIK-4.1. Mo:keT NPOBOHTH MOHHTOPHHT COCTOSIHHIS H OCYINECTBIATL MEPONPHATHS 10 OXPaHe,
HCIOJIb30BAHHIO H BOCCTAHOB/ICHHK) OHOPeCYPCOB H cpedbl HX O0HTAHHS B IPodeccHOHATLHOIH
e TeJIbHOCTH

OIIK-4.2. IIpu ocymecTBIeHIH MePONPHATHIL 10 0XPaHe, HCHO/IB30BAHHIO, MOHHTOPHHTY H
BOCCTAHOBJIEHHIO DHOpECYPCOB HCIO/IB3YeT 3HAHIE 3AKOHOMePHOCTell H MeTo0B 00uIeii i
MPHKJIATHOI YKOJI0rHH B NPo¢ecCHOHAIbHOMH AeSITeIbHOCTH

ITo pa3aenay «OcHOBHBIE METOALI pa3dBeeHHA H CCJICEKIHH KHBOTHBIX»

L PoJjib HaceICTBEHHOCTH B NPEIPACION0KEHHOCTH KUBOTHBIX K CTpeccaM.

2. CtpeccoycToiUNBOCTD KaK O/JMH M3 OCHOBHBIX MPU3HAKOB CEJIEKIIHH B COBPEMEHHOM
KHBOTHOBO/ICTRE.

3. [TonsiTue 0 KO hHLHEHTE-HACTEAYEMOCTH, TOBTOPSEMOCTH. KOPPEJISAIIHH.

4. @®opMbl, MPU3HAKK U MTOKA3ATEH MJIEMEHHOr0 0TOOpa B IKHBOTHOBO/ICTRE.

3 PosiociioBHbIe, HX MOCTPOECHHE U OLEHKA HKUBOTHBIX 110 POIOCIIOBHOMN- CTE€NEHb TOUHOCTH TOMH
oLeHKH. DopMBbl U METO/TbI TNIEMEHHOTO 1OA00pA.

6. DKCTepbep ¢/X MHBOTHBIX, €€ 3HAUEHHE B OIIEHKE IJIEMEHHBIX U MPOIYKTHBHBIX KauecTB. CBA3b
IKCTEPBLEPA CO 3/I0POBLEM KHBOTHOTO.,

7. WuOpuauur u aytOpuaMHT.

8. MeTo/b! TPOBEPKH NEHOTHIA TPOH3BOIUTEIIEH 10 KAUECTBY MOTOMCTBRA.

9. [Tonsitre o0 pocte U pa3BUTHH. OCOOEHHOCTH POCTA U PA3BUTHS B IMOPHOHAIBHEIH H
IOCTIMOPHOHAJIBHBII [IEPHUO/1bI OCHOBHBIX BH/IOB C/X KHBOTHBIX.

10. Pa3Benenue )KMBOTHBIX 10 THHUAM U ceMelicTBaMm. Llenn u 3amaun.

11. [TonsTie 0 nmopoze. HucronopoHoe paszgeaeHue. Ero nenn v 3agauun. JIunuu u cemeiicTaa.

12, Hanpasnenue cenexiuu B ycJI0BUsAX HHTEHCHBHOIO BeJCHHs JKHBOTHOBOACTBA. [loHsATHE O
KpYNHOMACIHITAOHOI ceNeKInu.

13. CylHOCTb M 3HaYeHHe THOPUIM3aIHH B IJIEMEHHOM H TOBAPHOM YKHBOTHOBOJICTBE.

14. BocnpoussoaurenbHOe U MOMIIOTHTEIBHOE cKpelnBaHue, CyLUIHOCTD, 1N H 3a1auH.

15, [Tonsitne o miemMeHHOH paboTe B )KHBOTHOBOJICTBE, €€ Leiu U 3aaa4. CyIIHOCTE HHACKCHO
OLEHKH NPOU3BOUTEINEH.

16. Mapxkeps! IPOAYKTHUBHOCTH M PE3UCTEHTHOCTH B Pa3Be/IEHHUH C/X KUBOTHBIX.

17. [IpumeHeHHe OMOTEXHOJIIOTHYECKUX METO/I0B MPH Pa3Be/IEHUH Pa3HbIX BHIOB JKHBOTHBIX

18. Perynsuus nona y npoyKTHBHBIX JKHBOTHBIX.

19. ['eTepo3uc U ero npakTH4yeckoe NpPUMEHEHHE B 3)KHBOTHOBO/ICTBE. TeopHH, 0OBIACHAIOMINE
sIBJIEHHE reTepo3uca.

20. Muxkpo- u munu carenutsl JJHK.



3.1.2. TecTnl

Teerst pas oumenkn wommereHi: OITK-3. CrocoGeH MpuMEHATH 3HAHHE OCHOB 3BOJIOLMOHHOH
TEOPHH. HCIMOJb30BAaTh COBPEMEHHBIC MPEJACTABICHUS O CTPYKTYPHO-(DYHKIMOHAIBHON OpraHu3aluu
FeHETHYECKOH MPOrpamMMbl KUBBIX OOBEKTOB M METOJBI MOMEKYISPHOIT OMONOrHH, eHeTHKH H OHOJIOrHH
Pa3BHTHA [UIA HCCIIEOBAHHS MEXAHU3MOB OHTOIeHe3a U (puoreHesa B npodeccHOHaNBHOMH AeATeIbHOCTH:

OIIK-3.1. IIpumeHseT 3HaHHe OCHOB 3BOJIIOLMOHHON TEOPHH sl OLUEHKH YPOBHSA CTPYKTYpHOU H

(GyHKLHMOHAIBHON OpraHu3aluy OHONIOTHYECKHX 00BEKTOB B MPO(EeCCHOHATBHOM e TeIbHOCTH.

OIIK-3.2. Mcmonp3yeT B npodeccHoHaIbHOMR JIeATeIbHOCTH COBPEMEHHBIE [TPE/ICTABIEHHS CTPYKTYPHO-
(YHKLUHOHAIBHOM OpraHu3aliy FeHeTHYECKOT0 annapara KJIeTKH W pean3alii FeHeTHYeCKOMH MporpaMMbl
JKHBBIX 00BEKTOBR

OIIK-3.3. [IpumeHsieT MeTO/bI MOJIEKYSIPHOM OHOIOTHH, TEHETHKH U OHOIOTHE PA3BHTHS TS
MCCIIe10BaH s HAMTPABJICHHUS PEe3YIbTATOB U MEXAHH3MOB H OHTO- M (PHJIOreHe3a B MpodecCHOHATBHOI
JEATELHOCTH.

OIIK-4. CriocodeH ocylIeCTBIATh MEPOTIPUSITHS 110 OXPAHE. UCIOJIB30BAHUIO, MOHUTOPUHTY H
BOCCTaHOBJIEHUIO OMOPECYPCOB, MCIOJIb3Ysl 3HAHUE 3aKOHOMEPHOCTEH M METO0B 00MIECH U MPUKIATHOMH
HKOJIOTUH

OIIK-4.1. MokeT npoBOAMTE MOHHTOPHHI COCTOSHMS M OCYIIECTRIISITE MEPOIIPUATHS 110 OXPaHE.,
HCII0JIb30BAHUIO H BOCCTAHOBJIEHHUIO OHOPECYPCOB U CPeibl UX OOMTAHUS B MPOo(heccHOHATBHON
JCATCIIBHOCTH

OITK-4.2. TIpu ocylIecTBAEHHH MEPONIPHATHH 1O OXpaHe, HCIOIb30BAHHIO, MOHUTOPHHTY H
BOCCTAHOBJIEHHIO OHOPECYPCOB HCIONL3YET 3HAHHE 3aKOHOMEpPHOCTEH U MeTOA0B 001el U NpHKIaIHOH
HKOJIOTHH B PO(ecCHOHATLHOM AesATeTbHOCTH

3AJIAHUSA 3AKPLITOTI'O THITA

3ananus KOI\IﬁllHllpOBﬂHHOFO THIIA ¢ BblﬁO]’)OM OJAHOI'0 BEPHOI'0O OTBETA H3 NMPEAJTORCHHBIX

BAPDHAHTOB
OI1K-3.1 [TpuMeHsieT 3HAHHE OCHOB SBOJIOLMOHHOH TEOPHHM JUIS OLEHKH YPOBHS
CTPYKTYpHOH M (DYHKIMOHAIBHOH opraHu3aluu OHOIOTHYECKHUX OOBEKTOB B MpoeccHOHANTbHO

JEeATENBHOCTH

3ananue 1.

[poyumaitme ompolGOK U3 MEKCHIA CINAMbL I GbLOEPUNE NPAGLLILHLLL 0MGEN!.

Jlo HeJTaBHET O BPEMEHH pa3Mep reHoMa ObLT M3BECTEH TOJILKO Y 2% BH/IOB IITHIL (CaMast HH3Kas
JI0JIS1 Cpeax MO3BOHOUHBIX). JlaHHBIC MOKA3bIBAIOT, UTO IJIAH CTPOEHUS [€HOMA IITHIL YPEe3BbIYAHO
KOHCepBaTHBeH, co cpeaHuM pazmepom 1.4 nr JIHK. Jlo cux nop camoe HM3KOE M caMO€ BBICOKOE
cogepxanune JIHK paznuuarorest Beero B aBa paza: | ury Amadina fasciata w 2.2 ur y Struthio camelus,
B TO BpeMsl KaK y MJIEKOMHUTAOLUX OHO Kostederes ot 1,7 1o 8.4 mr.

HeOonbluoil pasmep reHoma MOTHLL OOYCJIOBJIEH B OCHOBHOM IOTEPEH MOBTOPSIFOLIMXCS
MOC/IeI0BATE/IbHOCTEH. y/1aleHueM KPYIHBIX CETMEHTOB M MoTepeil reHoB. M3BecTHO, UTO cpeHuil
pasmep HHTpoHA Yy Kypuubl (G. gallus) menbuie, yem y 4velloBeka. MHKPOXpPOMOCOMBI KYpPHILbI
coctapiisitoT 23% xeHckoro reHoma, 6oratel GC 1 uMmeroT Gonee Beicokoe cojepxanue CpG, uem
Makpoxpomocombl.  HekoTopele — aBTOpbl  mpeamnosiararOT,  4To  HEOOUIBLIOE  KOJHMYECTBO
NOBTOPAKOUIMXCS  10CJI€/I0BATEIBHOCTEH B OTHX KPOLIEYHBIX AJIeMEHTax ofJerdaer Ipouecce
oOpa3oBaHMs XHa3M BO BpeMs MeHo3a. OJIHAKO COKpalleHHe MOBTOPAIOIIUXCH [10C/Ie10BaTeIbHOCTEH
TaKke HaOIIOZaeTcsi B MaKpOXpOMOCOMAaxX. YTO YyKa3bIBaeT Ha AEHCTBHE APYTHX CEIEKTHBHBIX
(pakTopoB.



Mcnone3yst OTPBIBOK M 3HAHMSA [0 TeHETHKE., BbIOEpUTE B IMPHBEICHHOM CITHCKE BEpHOE
CYK/IEHHE H [IPUBEUTE apIyYMEHTBI.

1.I'eHOMBI NTHI OTIHYAIOTCS MEHBIIEH KOHCEPBATHBHOCTBIO, YEM TEHOMBI MIECKOMHUTAOLIHX.

2.DBOJIIOLMA NTHIL HAIIPABJIEHA B CTOPOHY YBEIHYECHHS Pa3MEpPOB reHoMa,

3.B kapuoTHIIE NITHI BBUIEISIOTCS MAKPOXPOMOCOMBI H MHKPOXPOMOCOMBI.

4. 115 nTHIL XapakTepeH TPUILIOW/IHbBIH Habop XPOMOCOM.

Otser: 3.

3aganue 2.

[pouumaiime ompuior 13 mexcma u ebldepume nPAGIILHBLI OMGEen!.

MunumanbHas caMOBOCIIPOM3BOASLIASACS Tpymina ocolOeil OOHOr0 BHAA. HA MPOTSKEHUH
HBOJIIOLIMOHHO JITMTEILHOTO BPEMEHH Hacesdlomas OmpeaeéHHOe MPOCTPaHCTBO, o0pa3syioias
CaAMOCTOSITENTBHYIO TEHETHUCCKYIO CHCTEMY H (POPMHPYIOIIAA COOCTBEHHYIO KOJOTHYECKYIO Huty. O
KAKOM MOHSITHH H/IET peyb?

1. Bun
. Honynsuus
. CemelicTBO
. Knmacc
Ortsert: 2.

= Lo 1o

3axanme 3.

[Ipouumaiime ompuoicor 13 mexcma i goloepume nPAGILTLHLIL 0MEen.

XpoMOCOMBI — 3TO HHTEBHJIHBIE HYKJICONPOTEHIHBIE CTPYKTYPBI B AJpe IYKapHOTHUYECKOH
KJI€TKH, B KOTOPBIX COCpe/oTO4YeHa Oosiblas 4YacTh HACJE/JCTBEHHOH HH(OpPMAIHH H KOTOpbIE
NpeHA3HAYeHbl JUlsl €€ XpaHEHHs, pealM3alud WU nepejgaud. B kaxkaoi XpoMocome BbIAEISIOT
OIpeIe/IeHHbIE “KOMIOHEHTBHI . KajK[blif M3 KOTOPLIX BBIIOJIHSET CBOIO poJjb. Tak, Hampumep.
“KOMITIOHEHTBI A COCTOAT M3 OAHOII M TOIl JKe Moc/eI0BAaTEILHOCTH A30THCTBIX OCHOBAHHH (Y
yenoBeka — TTAGGG). xkoTopast oBTOpsieTcsl 0KOJIO 3 ThIcsAY pa3. OcHOBHAS UX (DYHKIIMS— 3aIIUTa
KOHLIEBBIX YYaCTKOB XPOMOCOM OT [€peMeleHHH FTeHOB H MyTAallHH, KOTOPbIE MOTYT IPUBECTH, B TOM
yuclie, K OHKoJIornuecknm 3adoneBanusM. [lo Mepe neneHust KIeTKH OHH YKOPAUMBAIOTCS, a K KOHILY
JKM3HEHHOIO LMKJIA KJIETKH MOYTH ucye3arT. O Kakux “KOMIOoHeHTaxX A”™ WJIeT peub’

1. [lenTpomepsl

2. Tenomeper

3. Kuneroxopsl

4, Xpomatu /bl

Ortsert: 2.

3aﬂaHHﬂ KOMﬁllHllpOBaHHOFO THIIA € Bb[ﬁOpOM HECKOJBKHX BEPHBIX OTBE€TOB H3
NpeJJIOKECHHBIX BADHAHTOB

3ananue 4.

[powumaiime ompuiGor U3 Mexcma, 6u10€pUMe NPAGLILHBIC OMGEb.

OnHoit 13 HanOoJslee pacpOCTPAHEHHBIX MPUUHH TOUYEUHBIX MYTALM SBJISETCA XHUMHUYECKas
Moau(UKallMsg, Ha3blBaeMas METHIHpOBaHHEM ULWTo3uHA. [Ipu MeTHIHpOBaHWH [UTO3MHA K
A30THUCTOMY OCHOBaHHUIO HYKICOTHIa J0OaBIseTCs METUIbHAS IPYTINa, KOTopas Aanee mpeodpasyercs
B THMHH [0CJI€ THIPOJIUTHYECKOIO A€3aMHUHHPOBAHUS MOJIEKYJIbI (OTUIEINIEHHE aMHUHOIPYIIIBL 1101
aeiictBueM Bojbl). Ecim cuctema penapaiyy KAeTKH He OOHAPYKUT MYTALMIO A0 PEILTMKALMH,
II0JIOBHHA JIOUYEPHHUX KJIETOK yHacieayeT THMHH () B TOM JIoKyce nociie1oBaTeIbHOCTH, € paHbliie
Haxoaucs nutosu (C).

1. Mytamu JIHK MoryT BO3HHKATh Kak Moj AeHcTBHEM (PaKTOPOB OKPYIKAKOLICH Cpe/bl, TakK
H UMETh YHIOTEHHYIO TTPUYHHY:



2. Toueunble MyTaUMH MPEACTABIAIOT COOOH HamboIee peaKMii THI MyTanmii B JKHBOM
pUpo/IE;

3. Cucrema penapauin KJI€TKH MOJKET 0OHapykuBaTh XUMHYeckue moppekaenus JJHK u.
YCTpaH:Asa UX, HE JI0ITYCKaTh BOSHHKHOBCHHUEC I\rIyTallHﬁl

4. Bo3HUKHOBEHHE MyTaIlHﬁ BCEraa BCIACT K rHOeIH KICTKH.

Otser: 13.

3ananue 5.

lpovumaiime ompuiox 13 mexcmd, Gubloepiume nPAagILIbILLLE OIMGENTDL.

XpoMocoMa — 3TO HYKJI€ONPOTEH/IHAS CTPYKTYPA B SJIPE IYKAPHOTHUECKOH KIETKH, KOTOpas
COZIeP’KUT OOJNBIIYI0 HAcTh HAC/IeICTBEHHOH HH(OPMALHMH W MpeJHA3ZHAuYeHa s e XpaHeHHS.
peann3alMy U nepegadd. XpoMOCOMbI CTAHOBATCS YETKO PA3IMYMMbIMH B CBETOBOM MHKPOCKOIIE BO
BpEMsA MHTOTHYECKOIro HWJIH MEHOTHUECKOTO JICJIEHHS KJIETKH. Haﬁop BCEX XPOMOCOM KJICTKH
Ha3bIBACTCA KAapHOTHIIOM W ABJIAETCA BP],[[OCHCL[H(I)H“IeCKHM MpH3HaKOM € HHU3KHM YPOBHCM
MHIUBHAYAILHOH  M3MEHUYHMBOCTH. XHMHYECKOE CTPOCHHE XPOMOCOM BKJIOYAET KOMILIEKC
Ae30kcHprOOHyKIenHOBOH KHCIOThI (JIHK) 1 cBA3aHHBIX ¢ Hell OesIKOB, a TakKe TaKHX BEILECTB Kak
naunuabl, nouel. Monekynsl PHK. Kaxknag xpomocoma coctout u3 oanoii amunuoi mosekysisl JIHK,
KOTOpas CONEPKMT  IOC/IEA0BATELHOCTH — HYKJICOTHAOB.  ONPEJCIISIONIHe  HAC/ECTBEHHY )
uH(opmanuto. XpOMOCOMBL, B 3aBHCHMOCTH OT paclOJIOKEHUS LEHTPOMEPbl, MOryT ObITh
MEeTaLlEHTPHUYECKHMHU, CYOMEeTalleHTPHYECKHMHU, aKPOIEHTPHYECKHUMH U TEJIOLEHTPHUECKHMH.

BHeniHee CTpoeHHE XPOMOCOM 3aBHCHT OT MX COCTOSHHS: B HMHTEp(a3e XpPOMOCOMEI
Npe/CTaBIeHbl B BHIE XPOMAaTHHA (COCTOSIICTO M3 OJHOH XPOMATHJIBI) H HEBHJHMMBI B CBETOBOM
MHKPOCKOIL a B EPHO/1 KIETOYHOTO JACIeHUS (MUTO3 U MEHO03) XPOMOCOMbI CTAHOBSITCS BHJIMMbBIMH B
CBETOBOH MHUKpocKoIll. Takike B CTPOCHHH XPOMOCOM BBIJICJISIIOT TaKHE CTPYKTYPhl KaK: TEJIOMEphI,
LIEHTPOMEPA, BTOPHUHbIE MEPETIKKH, [UI€YH, KHHETOXOP.

Mcrons3ys OTPBIBOK M 3HAHMS 110 IEHETHKE, BbIOEpUTE B IPHUBEJAEHHOM CIIMCKE BEpHbIE
CY)KJEHHUS. 3anuIIuTe UM PbIL. MO KOTOPHIMH OHH YKa3aHBI.

1. B coctar xpomocom BX0/4T HoHBI Ca*” 1 Mg

2. IleHTpOMEPBI MOTYT UMETh Pa3IHYUs 110 JOKATH3AUHH Y HETOMOJIOTHYHBIX XPOMOCOM

3. Temomeps! coaepskaT KOAUPYIOLIHE MOCIEI0BATENLHOCTH

4. Bee XpoMOCOMBI B KJICTKE OpraHH3Ma HMEIOT OIMHAKOBBIH pazMep H (GopMy

5. Kunetoxop oGecriednBaeT NpHCOSIMHEHHE HUTEH BepeTeHa JIeJIeHHs K XPOMOCOMe

Orer: 125.

3a/laHHs 32aKPBITOIO THIIA HA YCTAHOBJICHHE COOTBETCTBHA
OIIK-3.2 Hcnonb3yeT B npodeccHOHATBHOM 1eATENBHOCTH COBPEMEHHBIE MPEICTaBICHHS

CTPYKTYPHO-(DYHKLIHOHATBLHO OpraHi3alii TeHeTHUYECKOro anmnapara KIeTKH 1 peain3alun
IeHEeTHYECKOH NPOrpaMMbl KUBBIX 00OBEKTOB

3aganue 6.

Hpotmmm}me merent U yemdanosume coomeememaelie.

XpoMOCOMBI UIPatOT KJIHOYEBYH) POJIb B HACJIEJACTBEHHOCTH W (DYHKLIHOHHPOBAHUM KHBBIX
opranu3mMoB. OHH NpeacTaBIAOT co0o0it CTPYKTYpHble eauHulbl, coctosmue U3z JIHK u Genkos.
KOTOpbIE XpaHSAT TEHETHYECKYl0 HH(OpMalHio. XpOMOCOMbBI COJEP/KaT TEHbI, OTBEUAIOIIME 3a
pa3MuHble XapaKTepUCTHKH W (YHKUHUH oOpraHusma. XpPOMOCOMBI He TOJBKO OMNpeaesioT
(u3znueckue YepThl, TAKHE KaK LBET IJIa3 MM POCT. HO M BIHAIOT Ha 00Jee CIOIKHBIC MPOIECCHI,
BKJIIOYAsl Pa3BHTHE OPraHOB M UMMYHHOH CcHCTeMBL. M3MEHEHHsS B CTPYKTYpe MM KOJHYECTBE
XPOMOCOM MOTYT MPHBOJIMTH K Pa3IMUHBIM TIeHEeTHYeCKHM 3adosieBaHusiM. Takum oOpazowm,
XPOMOCOMBI — 3TO (DyHIAMEHTAIbHAs OCHOBA HAC/IEAOBAaHHS M pa3HOOOpa3usi )KM3HH Ha 3eMIle.
YcTaHOBUTE COOTBETCTBHE MEKAY MOHATUAMH M XAPAKTEPHUCTUKAMM. OTHOCSIIUMCS K OITHM

10



OnpeeICHUAM (MOHATUAM): K Ka)KI0H MO3MLUU MEPBOro cTojdua rnoadepute COOTBETCTBYHOLLYIO
MIO3MLIHKO U3 BTOPOI'O CTOJIONA.
[HonsTus XapakTepHCTHKH

A Xpomocoma 1 Y4acToK XpOMOCOMbI, KOTOPbIi
COEJIMHSIET JIB€ XPOMATULI H OTBEUAeT
3a MPaBUJIBHOE pacIpeiesieHue
XPOMOCOM BO BpeMsl JA€TIeHH KIIETKH.

[SS]

Ctpykrypa. coctosmas u3 JIHK u
0eKoB, KOTOpast 00pa3zyeT XPOMOCOMBI
B S/IpE KIETKH.

b XpomaTuH

KoH1eBble yHacTKH XPOMOCOMBI,
KOTOPBIE HIPAIOT BAKHYIO POJIb B
MpeJ0TBPALICHHH CITHSHHS XPOMOCOM.

I

B [lenTpomepa

[ Temomepa 4 ®parmentsl JIHK, koTtopeie HecyT

HACJIEJICTBEHHYIO HH(OPMALHIO U

OTIPEIEIISIIOT PA3IHUHbBIE TPH3HAKH
OpraHusma.

pi| ['eHnl 5 Ctpyktypa, popMupyrOIIascs B

npoLecce KOHICHCAMH XpoMaTHHA BO

BpeMsl KJIETOUHOTO JIeJIeHH s, BH/IHMAast
0T MUKPOCKOITOM.

SanuinuTe B TabJIMIY BhIOpPaHHBIE HH(PBI 1101 COOTBETCTBYIOLIHMH OYKBAMH.
A b B I Ji

OTseT: ASB2B11'3]14.
3ananue 7.

[Ipouumaiime mexem u ycmaunogume coomeemcmeiie.

Meii03 — 9TO THI KJIETOUYHOrO JIEJIEHHS, KOTOPbIH HIPAeT KJIKYEBYIO Posib B 00pa3oBaHUU
raMeT (MOJIOBBIX KJIETOK) Y OPraHH3MOB, PA3MHOXKAFOIIHXCS MOJIOBBIM MTYTEM.

B mpouecce meiio3za mpouCXOAUT YMEHBIIEHHE YMC/Ia XPOMOCOM BJIBOE€, YTO OOECHEeUYHBAET
reHeTHUYECKOe pa3HooOpa3ue W CTaOMIBHOCTH 4YHCJIa XPOMOCOM B TMOKOJeHUsX. biarogaps
KPOCCHHIOBEpY 00pa3yloTCs YHHKAIbLHBIC KOMOWHAITHH T€HOB, YTO CIIOCOOCTBYET IBOJIFOLIMH BHIOB U
YBEJTHUCHHIO UX TCHETUYECKOr0 pa3Ho00pasusl.

YeTaHOBUTE COOTBETCTBHE MEIKLY MOHSTHSIMHU M MPOLeCCaMU: K KaKJ0H MO3UIUH EePBOro
cTo101a M10A0ePUTE COOTBETCTBYIOLLYHO ITO3HLMK) H3 BTOPOro ¢To/101a.

IMonaTus Ilpouecenr

A Metios 1 Craaus, Ha KOTOPOI MPOUCXOIUT
00MEeH reHeTHUECKHUM MaTepHaioM
ME3KIY TOMOJIOTHYHBIMH XPOMOCOMaMH

Il



[§9]

b Kpoccunrose elieHHE, B pe3ylibTate KOTOPOro
p p Y P
00pa3yrTCs YETBIPE raraoun/IHble

KJIETKH

B Llutokuues 3 DTamn Meifo3a. Ha KOTOPOM MPOHCXOIUT
KOHBIOTALIHS TOMOJOTHMYHBIX XPOMOCOM
H KPOCCHHTOBED.

I IIpodasa I 4 IIpouecc, 3aBepiuaroiuii JeaeHue
KJIETKH, B PE3yJbTaTe KOTOPOr0
00pa3yoTes ABe J0UepPHUE KICTKH.

J Anagasa Il 5 | Dran Meio3a, HA KOTOPOM CECTPHHCKHE
XPOMAaTHU/Ibl Pa3eisioTes U ABHIKYTCH K
[MOJIFOCAaM KJIETKH.

3anuiuTe B TaOJaMIY BbIOpaHHbIe IMQPBI 1101 COOTBETCTBYOINUME OYKBaMH,
A b B r I

Otet: A2B1B41'3]15.

3axanue 8.

TIpouumaiime mexcm 1 yemarnogume coomeemcenasue.

HyknennoBele KHCIOTBL, TakMe Kak Jie30kcHpuOOHyKiIenHoBas kucrmota (JIHK) wu
pubonykiennosas kuciora (PHK), urpaior kioueByr pojib B HACACACTBEHHOCTH M OMOCHHTE3E
OeJIKOB.

JIHK XpaHuT reHeTnyecKyro HH(GOPMALIHIO BCeX JKUBBIX OPraHH3MOB, 00ecreunBas nepeiavy
MH(OPMALHH OT OJHOTO MOKOJICHHST K Apyromy. OHa COCTOHT M3 JBYX CIHPaIbHBIX Lene,
00pa30BaHHBIX HYKJICOTHIAMH, KOTOPbIE COJIEPIKAT a/ICHHH, TUMHH. I'yaHuHd u uuto3ud. PHK, B cBoro
ouepe/ib, 0TBevaeT 3a neperoc uHdpopmanuu 13 JTHK u cuntes 6enxos.

Cymectpyet Heckosbko THnoB PHK, Bkmrouas matpuunyio PHK (MPHK), Tpancnioprayro PHK
(TPHK) u pudocomuyto PHK (pPHK), kasxiast 13 KOTOPBIX BBITOJIHSAET CBOK YHHKAIbHYIO (DYHKIIHIO
B IpoLecce TpaHCAALMU. Takum o0pa3oM, HYK/IEHHOBbBIE KHCIOTBI SBIAIOTCSA (DYHIAAMEHTATbHBIMH
MOJIEKYJIAMH SKH3HH, oOecreuuBas HE TOJBKO Iepejady Hacje/CTBEHHOH HH(pOpPMalUH. HO H
peanu3aliio 3ToH HH(pOpMaIHH B BHAe Oe/IKOB, HEOOXOAUMBIX A/ (PYHKUHMOHHPOBAHHS KIIETOK M
OpraHoB.

YCTaHOBHTE COOTBETCTBME MEXK/Yy BH/IAMH HYKJIEMHOBBIX KHCJIOT H BBITOJHACMBIMH
(GyHKIMAMH: K Kax/J0ifl MO3MLIMH MEPBOTO CTONOHA MOAOEPUTE COOTBETCTBYIOLIYIO MO3MLMIO H3
BTOpOIO CTOJIONA.

Bujx OyHKUH
A Matpuunas PHK (MPHK) 1 YyacTByeT B Ipolecce cuHTe3a Oeka,
COCTAaBJISISI OCHOBY pHOOCOM BMECTE ¢

OcIKaMH.
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b Tpancnopthas PHK (TPHK) IlepeHOCHT aMHHOKHCIIOTHI K
pudocomam, rae OHU UCIOJb3YOTCS JUIsI

cOOpKK MOJHMENTUAHBIX TETIEH.

(8]

B Putocomuast PHK (pPHK) Coaepkut HHpOpMALIHIO O
[OCJIEI0BATENBHOCTH AMHUHOKHCIIOT B
OeJIKe M CIIYKHUT 1a0J0HOM J7Is

CHHTE3Aa.

I} Hexoaupyromas PHK (akPHK) 4 Briirouaet mHOxkecTBO BrjtoB PHK,
KOTOpbIE HE KOAUPYIOT OCIKH. HO MOTYT
BBIMOJIHATE PETYIATOPHBIE (DYHKIIHH,

il | JIHK 5 XpaHuT, peaiu3yeT u [nepeiaet
OCHOBHYIO YacTh T€HETHYECKOH
uapopmanuu. CoctapaseT OONLLIYIO
4acTh XPOMOCOM

3anuimuTe B TAOMUILY BbIOpaHHBIE G PBI MO COOTBETCTBYIOIIUMH OYKBAMH.
A b B I I

OteeT: A3B2B11'4]15.
Sapanne 9.

[povumaitme mexkcm u yemdnosume coomeemcmeile.

MoekyIpHO-TeHeTHYECKHE MapKephl SBISIOTCS METOAOJOTMUECKHM HHCTPYMEHTOM s
H3YUEHHs FeHETHYECKOTO PazHo0Opa3usl Pa3IMYHbIX BH/IOB JKUBOTHBIX U PACTEHHH, HCTIOIBL3YIOTCS B
(yHIaMEHTAILHBIX (KAPTHPOBAHHE T'€HOB, (PHIOreHEeTHUYESCKHI aHaln3) U MPHKIAAHBIX (MapKepHas
CeJIeKLMsl, OATBEPIKICHIE IPOUCXOMKACHIUS) HCceae10BaHUAX. BHeIpeHne cOBpeMEHHbBIX TEXHOTOTHIH
JHK-MapkepoB mo3BossieT odecrneunBaTh TAKWE 3a7a4vd CEJIBCKOrO XO3fHCTBA, KAk IOBBIILEHHE
[MPOAYKTHBHOCTH CENLCKOXO03SIHCTBCHHBIX KMBOTHBIX, YCTOHUMBOCTD K 3a00/1€BaHHUSIM U HETATHBHBIM
(akTopam cpe/ibl.

JHK-Mapkepbl, WM MOJEKYJIAPHO-TE€HETHUECKHE MapKepbl — HOJUMOP(HBIH MpH3HAK,
BBISIBJISIEMbIIT METOJaMH MOJICKYISIPHOH OUONOTMH HA YPOBHE HYKJIEOTHIHON MOC/IEI0BATENBHOCTH
JIHK st onpejeneHHOro reHa WIH A7 J000ro APYroro ydyacTKa XpPOMOCOMBI MPH CPaBHEHHH
IeHOTHITOB pa3/IMYHbIX 0COOEH. MOPO/I. COPTOB. JIMHHIA.

YCTaHOBHTE COOTBETCTBHE MEKIY XapaktepoMm ucnoje3zoBaHus JIHK-mapkepoB u ux
ornpesie/IeHHEM.

IIpumenenne Onpeaenenne

A KapTtupopaHue reHoB | OueHka 3BOJIIOIMOHHBIX OTHOIIEHHH
OpraHu3MOB

b OunoreHeTHYECKUH aHaIu3 2 [Toaxon. no3BossitoLMiA IPOBOAUTH

otOop npu ucnonwzoBanuu JJHK-
MapKepoB. CLEMICHHBIX € JKellaTeIbHbIM
MPH3HAKOM
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YcTaHoBjIeHHE POACTBa JIBYX
JKHBOTHBIX

LS )

B MapkepHasi cesleKIHs

r HOﬂTBep}Kﬂ,eHHC MOPOHCXOKIACHUS 4 Onpeﬂenemle PacCItOJIOKCHHSA 'CHOB H
PEryJIATOPHBIX JIEMEHTOB H
OTHOCHTEJIbHBIX PACCTOSIHUH M1y
HUMH

3anuunTe B TaOMUIY BRIOpaHHBIE IIH(PBI MO/ COOTBETCTBYIOMHMH OYKBAMH.
A b B I I

Oteet: A4B1B2173.
Jagauue 10.

Lpoyumaitme mexcm 1 yemanogine coomeememelie.

[Tox oqoMamHEeHHBIMU JKHBOTHBIMH [TOHUMAIOT T€ BH/Ibl, KOTOPBIE PA3BOJIATCS B HEBOJIE

M OTJIMYAKOTCA OT CBOMX JMKHX IPEJKOB MOJE3HBIMH Ul JTHoJel KauecTBaMu. IIpu stom.
YeJIOBEK KOHTPOTUPYET UX BOCIPOH3BOACTBO, o0eceunBaeT cojaepkanue (MOMEIIeH s, 3al|uTy OT
XHILHHKOB) H KOpMOBYIO 0a3y. Ilpouecc ojomMaliHUBaHUs BKIIIOUACT CJICAYIOLIHE HTallbl: [IepBUYHAs
accolManus co CBOOOAHLIM CHApUBAHHEM; COJAECpKaHHE B HEBOJIC: pPa3MHOKEHHE B HEBOJE:
H30HpaTelIbHOE pa3MHOKEHHUE: CeJIEKLIHs, HallpaBJIeHHas Ha YJIy4LIEHHE MOPO/bL.

ApPXeosord ¥ FeHETHKH UCTI0JIb3YIOT pa3/InyHble METO/Abl M3YUEHHA HCTOPHH O0MAalllHUBAHUS
’KMBOTHBIX, BKJIIOYast H3ydyeHHEe MOP(POJOrHIecKHX H3MeHeHHIT 3y00B, yepena u ckenerta; nocTpoeHHe
JAeMOrpa)Mueckux,  BO3PACTHBIX M MOJIOBBIX  3aKOHOMEPHOCTEH.  KOTOpbIE  I[O3BOJISIOT
MACHTH(ULIHPOBATH MPOLECCH] JOMECTHKAIHH.

VYCTaHOBUTE COOTBETCTBHE MEXKAY COBPEMEHHBIMH BHIAMH  CEJIBLCKOXO3sHCTBEHHBIX
JKMBOTHBIX M MX JMKHMH [peJKaMH: K KaKIOH IO3MIMM INepBOro crondua mnoadepute
COOTBETCTBYIOLLYIO MO3UILIKIO H3 BTOPOTO CTOA0LA.

Tun myTanmn Mexauusm

A Kpynuslii poratslii ckot 1 be3oaposslii K03én

b CBHHBA 2 Typ

B 0):31181 3 Aznatckuii MyQon
Koza - AdpuxaHckuit TUKHIT 0cén

pil| Océn 5 Jvkuit kabax

3anuuute B TaOIULYy BbIOpaHHBIE LU PbI [0 COOTBETCTBYIOLIMMH OYKBaMH.
A b B I Jil|

Oteet: A2B5B31'1]14.
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Jaganus 3AKPLITOro THIA Ha YCTAHOBJIEHIIE MTOCTI€J0BATE/ILHOCTH

Jaxanue 11.
H]J()‘!IHH(!!}H:’G menNcm u _] CAHOGUINE ROCTCO0GUMETHHOCT.

CrnocoOHOCTh CHHTE3UPOBATHL UMEHHO CBOH YHUKAILHBIE OC/TKH repeaaéTes Mo HacAeICTBY OT
OJIHOH KJIETKH K JPYrod M COXpaHsAeTCs Ha MPOTSHKeHWH Beel jku3HM. Haubomee WHTECHCHBHO
NPOHCXOUT OHOCHHTE3 OEIKOB B MEPHOJ aKTUBHOI'O pocTa U pazBuTHs KieTok. [Ipu HapyiieHun
OHOCHHTE3a OeJIKa KJIeTKa PaHO HIIH Mo31HO norudaet. OCHOBHYIO POJIb B OMPEJIEIEHHH CTPYKTYPBI
cuHTesupyemoro Oenxa urpaet JIHK. umenno B e€ monekyne Xpauures HHGOPMALHS O TIEPBUYHOM
CTPYKTYpE MOJIEKYJIBI OeKa.

Ha 3axmounTtesibHOM dTare CHHTE3HPOBAHHbIH OeIOK NpHoOpeTaeT CBOK NPOCTPAHCTBEHHYIO
CTPYKTYPY. H TOJIBKO II0 3aBEPILIEHHI0 BCEX MMPOLECCOB MOJEKyIa OellKa CTAaHOBHTCS MOJHOCTBIO
(YHKIHOHANBHO AaKTHBHOH. 3HAYMMOCTH CHHTe3a Oe/ka B KJIETKE 3aKJIFOYaeTCs B TOM. YTO OH
obecrieunBaeT KIACTKH JKUBBIX OPraHU3MOB «CTPOMTEIBHBIM MAaTEPHATOM», OHOJIOTHYECKHMH
KaTazu3zatopamu ((pepMeHTaMK). PEryJisTOPAMH U «CPEICTBAMHU 3alHTHI OPraHU3Ma.

YeTaHOBHTE MOCIE/I0BATE/IBHOCTh ITANOB peain3alii reHeTnuyeckold nHpopmanuu ot JHK
A0 Oenka. 3anuuute UUQPLL. KOTOPBIMH 0003HAYEHBI COOBITHS, MPOUCXOAAIINE B KJICTKE BO BpeMs
cuHTe3a OenKa, B MPaBUILHOM Mocsie/IoBaTe IbHOCTH.

1. Tpanckpurnus

2. Tpancisiuus

3. Pennukanusa JJHK

4. Cuntes PHK

OTtget: 3412.

3agaunue 12.
[Ipouumaiime mexem u yemanogume nociedo6ame1bHoCb.

Meiio3 — 3T0 mpoiuecc KIETKH. B pe3yabTare KOTOPOro M3 OJHOH AMIIIOHJHOH KICTKH
00pa3yloTcsi 4YeThIpe TamIoMJHBIE KIETKH. bHonoruueckoe 3HauYeHHe MeHo3a 3aKioyacTes B
00pa3oBaHUH KJIETOK € peayLIHPOBAHHBIM HadOpOM XpomocoM. f1pa 0OpazoBaBIINXCs B X0/1€ MeHo03a
rameT NpH OII0JOTBOPEHHH AHIIEKIIETKH CIMBAIOTCS, YTO PUBOIUT K BOCCTAHOBIEHHIO JUIIOH/IHOTO
Habopa xpomocoM. [lepBas ¢a3za meiio3a — npodasa | Haubomnee cnokHas U AIUTENbHAS. Y CTAHOBUTE
nocae10BaTeIbHOCTE cTaauil npodaser I 3anuinute uuQpsl B MpaBUIBLHOH MOCIS10BATEILHOCTH.

1. [Taxutena
. Junotena
. Jlentotena
. Jlnakunes
5. 3urotena

S LN

OtBet: 35124.

Jamanue 8.
[Ipoyumaiime mexcm u ycmanosume noc.1e006dame.1bHoCb.

MyTalHOHHAs H3MEHYMBOCTD UI'PAeT BAYKHYIO POJIb B IBOJIOLUK. MyTaliu MOTYT IPHBOJAUTH
K U3MCHEHUSM B YHCIIC XPOMOCOM. CTPYKTYPE XPOMOCOM H J@XKe MOSBJICHHUIO HOBBIX BH/IOB C
YBEJIMUEHHBIM YHCIOM XPOMOCOMHBIX HaGopoB. OJHAKO BPEIHBIC MYTAlMH TAKKE CHHIKAIOT
MKU3HECIIOCOOHOCT M PEHPOAYKTHBHBIE KA4eCTBA JKMBOTHBIX. YCTAHOBHTE MOCIIEN0BATEIBHOCTh
SBOJTIIOLIMOHHBIX MPOLIECCOB B XOJ€ MYyTareHe3a H BO3HHKHOBEHMS aJalTallMH K YCIOBHSIM CPEIIbI
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oburanus. 3anuimuTe UUPPLL. KOTOPLIMH 0003HAUCHBI COOBITHS, MPOUCXOASAILINE B TMOMYJISIHH, B
IPaBUIIbHOI MOC/IE10BATEILHOCTH,
1. BepknBaHue MYTaHTHBIX 0co0eii B X0/1e O0pbOBI 3a CyLIeCTBOBAHHE
. CkpemBaHue ocodeit — HOcUTENIeH MyTaluH
. BO3HHKHOBeHHE pelecCHBHOM MyTALIMK B reHO(OHAE MOMYIALHH
. Hosinenune ocodei ¢ PeHOTHITHYECKHM MPOSIBJICHUEM MYyTallHH
5. 3akpernieHne MyTalHE B TeHOPOH/IC TOMYJIALHH B PE3YJILTATE €CTECTBEHHOTO 0TOOpa

= Lo o

Otget: 32415.

3axaunume 9.
[Ipoyumaiime mexcm u ycmarnogume nociedoeame.1snocnib.

['eneTrueckuie HCCIEIOBAHHS Y KHMBOTHBIX — 9TO COBOKYMHOCTH METO/IOB, HAMTPABJICHHBIX Ha
onpejeieHHUEe HACIEACTBEHHOH 00YC/IOBICHHOCTH MPH3HAKOB, JIE)KALIUX B OCHOBE pPazHOOOpazus
HKUBBIX opranu3MoB. CyuiectByer OOJIBINIOE KOJIMYECTBO PA3HBIX BHIOB IEHETHYECKHX METOJI0B
MCCJIE/IOBAHMS Y KUBOTHBIX U pbIO, HAPUMEDP, MOJIEKYJISIPHO-TEHETHUECKUT aHann3. OH BKIIOUYaeT
ananusz JIHK, PHK u GenkoB. B ppidoBoacTBe ¢ €ro MOMOIIBIO OMPEEIsAiOT YHCTOTY MJIEMEHHBIX
JIUHHIL, BBISIBISIOT THOPHAHBIX 0CcO0€i. OLEHHBAIOT TeHEeTHUYECKoe pazHooOpasne MOMmyJsiuii peIo.
BbIO0p KOHKPETHOTO METO/a 3aBUCHT OT 3a/1a4 U YPOBHEH MCCIIEI0BAHUSI.

['eneTnueckue uccne0BaHUs UMEIOT OOJIBIIOE 3HAUEHHE IS JKUBOTHOBOJICTBA, TAK KaK OHH
MO3BOJISAIOT peliaTh pPa3d4yHble 3a7aud: YTOUHEHHE T[POMCXOKICHHS IKMBOTHBIX: CO3/IaHUE
YCTOHUMBBIX K 00Je3HsAM 0co0eil; OLeHKa MpOM3BOAMUTENEH [0 KauyecTBY NOTOMCTBA: H3YUEHHE
BJIMSIHUSL PA3HBIX BEIIECTB HA HACJTEICTBEHHBIM amnmapar; H3yueHHe aHOMAIWil U BBIIBICHHE HX
NpUYHH; OOHApy)KEHHE HOCHTENeH peLEeCCHBHBIX TEHOB: pa3padoTKa METOJOB MMOBBILCHUS
ycToituuBocTH K Oose3usiM. ['eHeTuueckue ucciaeT0BaHUSI MOMOTAIOT COBEPIICHCTBOBATH METOBI
OMOTEXHOIOTHH, TOBLIIATE MPOIYKTHBHOCTD JKHBOTHBIX, OOPOTHLCS C HACICACTBCHHBIMH O0JIC3HIMH
M CO3/IaBaTh HOBBIE TOPO/Ibl, YCTOHYHBBIE K paz/M4HbIM (paKTopam OKpYKAIOIIEH Cpe/ibl.

3anuuiuTe  UU(QpPBL.  KOTOPLIMH  O0O3HAUEHBI  3Tambl  MOJEKYISPHO-TEHETHUECKOro
MccrIeI0BaHus, B MPaBUILHOMN MOC/Ie0BATEILHOCTH.

. ammuduxanus JJHK

. ¢bop odpazos JIHK

. AHAJIM3 NOJIYYEHHBIX JTaHHBIX
cexkBeHuposanue JJHK

5. anextpodopes JIHK

_.ILL;JI\J;—-

OTsert: 21543,

3aganne 10.
[Ipouumatime mexcm u ycmanogume noc1e0o6ame1bHocb.

KapuotunupoBaHue— 3TO MPOIECC H3YUSHHS XPOMOCOM C IE/IBIO OTPEACTCHUS HX CTPYKTYPBI
M KOJIMYECTBA. JTOT METOA HCMOJIB3YETCS B TEHETHUYECKMX HCC/IEA0BAHMAX W CENIEKLHH IS
MICHTH(UKALHH MEKBUAOBBIX THOPHIOB, MPOBEICHHS OTAANEHHOH rHOpHaM3auuu u pa3paboTKu
FEHETHUECKHX METOIOB CENIeKUHH. KapHoTHNHpoBaHHE MO3BOJAET  KJIAaCCH(UIUPOBATL U
HICHTH(UIHMPOBATE XPOMOCOMBI, a TAK)KE ONPEAEIHTE MX OCHOBHBIE XapaKTEPHCTHKH. TAKHE KAk
JUTHHA U HEHTPOMEPHBIH HHIIEKC.
anuiuTte UHPpPbL, KOTOPbIMU 0003HAYEHBI 3TAllbl MPOBEACHHS KapHOTHIIHPOBAHUS DPbIO, B
IPABUJILHOM 110C/IEI0BATEIBHOCTH.
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. COop 00pa3LloB TKaHeH (HapUMep. KOCTHOrO MO3ra, CTEHOK CEMEHHHKOB HJIH OMYXO0JIEBbIX

. MlaeHTH(UKALHA XPOMOCOM H COCTABJIEHHE KAPHOTPAMMBI (HAHOTPAMMBI).
. brokuposanue KjeToUHOro IeseHUs B MeTadase ¢ MOMOIIBIO KOJXHIMHA WM KOJILEMHU/IA,
4. (DHKCEILII/IH KJIETOK /711 OCTAaHOBKH JKH3HCIACSATC/IBHOCTH H COXPaHCHHs CTPYKTYPbI
XPOMOCOM
5. OkpammBaiue npenapara XpoMOCoOM 1o METOAY [ HM3bI HJIH JIPYruM Criocobom

|
KJIETOK)
P
N
D

OtseT: 13452

3AJAHUE OTKPBITOI'O THITA
3ananue 16.

[Ipouumaiine mexcm u 3amuuine pazeepiyniolit 000CHOGARHBIL OMEEN.

['enbl — o10 yuactku JIHK. kortopslie cogepkar uHdopmannio o ctpykrype oenkos u PHK.
B3aumoaelcTBHE reHOB — 3TO COBMECTHOE JIEHCTBHE HECKOJIBKHX I'€HOB, B PE3Y/ILTaTe KOTOPOrO
MOABIIACTCS MMPHU3HAK, KOTOPOrO HET Y POJIMTENeH, WIH YCHIHBACTCA MPOABICHHE YK€ HMEIOLIErocs
npu3HaKa. BzaumoeHcTBHE reHOB NPOHUCXOIMT Ha YPOBHE OHOXHMHUECKHX MPOLIECCOB, /1€ OeIKH U
(pepMeHTBI B3aMMOACHCTBYIOT APYT € APYTOM, Ompeaessis (pOPMHUPOBAHHE MPU3HAKOB. AJjIeNbHbIE
F€Hbl — HTO T'€Hbl, PACIOI0KEHHbIE B OJMHAKOBBIX JIOKYcaxX (MecTax) roMOJOTHYHBIX XPOMOCOM H
OTBEYAIOLLKE 3a PA3BUTHE OJHOTO H TOrO e npu3Haka. [IpuMepaMu aliebHBIX TEHOB MOTYT OBITh
reH LBeTa a3 (Kapuil ¥ roy0oii). Tum yeuryu (popma u pasmep).

[lepeuncaute u naiite onpeselieHne BCEM THITAM B3aUMO/ISIICTBHS a/lIEILHEIX TEHOB.

Otget: [TonHoe noMHHUpPOBaHHE — TOMHHAHTHBIH allieNlb MOJHOCTHIO MOJIABISET JIEHCTBHE
PELECCUBHOTO aJljIeNsl, U B (PEHOTHIIE MPOSIBIISETCA TOJILKO JIOMHHAHTHBIH IIPH3HAK.

HeronHoe JoMHHHpOBaHHE — JTOMUHAHTHBIN aJ/eb He MOJTHOCTRIO MO/IaB/ISET PEHECCHBHBIII
aJlieNib, U B (JEHOTHUIIE MPOSABISETCS TPOMEIKYTOUHBIH MPH3HAK.

CBepx/IOMHHUPOBAHHE — TETEPO3UIOTHOE COCTOSHHME allejiell MPUBOJUT K JIydlIeMy
MPOSIBJIICHHIO IPH3HAKA, YEM B TOMO3MIOTHOM COCTOSIHHH.

Kogomunuposanne — 00a ajuiesist NposiBISIOTCS OHOBPEMEHHO, U B (peHOTHIIE HAOIIIO1aeTCsl
COUYeTaHHE MPU3HAKOB, XapaKTEPHbIX JUIs KaX/10T0 aJlJIeIs.

Jaganue 17.
[pouumaiime mexcm u anuuume pazeepuymolil 000CHOGANbIL OINGEN!.

XpoMOCOMBI — 3TO CTYKTYPbl, KOTOPBIE SIBISIOTCS HOCHTENISMH EHETHYECKOH HH()OpMaLHK
H OIIPEACIIAIOT HACIICACTBEHHBIE CBONHCTBA KJIETOK U opraHu3MoB. Kaxaas XxpoMocoma rpeicTaBisict
cOOOM TIpynmy CUENJeHHs TeHOB, CHOCOOHBIX K CAMOBOCHPOM3BEACHHIO M IKCIPECCHH T'€HOB.
XpOMOCOMBI COCTOST U3 IABYX HUTEIl — XpoMaTH/, CBA3AHHBIX Mekay coboii iieHTpomepoii. KoHibl
XPOMOCOM HAa3BbIBAKOTCA TEJIOMEPAMH. XPOMOCOMBI UMEIOT Pa3HYIO JUTHHY M JAMAMETP B 3aBHCHMOCTH
0T BMIa opranu3Ma. B mpolecce pa3BUTHS MHOIOKJIETOYHBIX OPraHW3MOB XPOMOCOMBI MOTYT
npHoOpeTaTh pasnuuHele Gopmbl. B XpomMocoMHOM HaboOpe Kak/10i KIETKH OpraHu3Ma COAEPIKUTCH
XapaKTepHbIH U OCTOAHHBIH HAbOP XPOMOCOM, 3aKPEIUIEHHBIH B 3BOJIFOLIMN BH/IA.

OnuuuTe XUMHYECKOE CTPOEHHE XPOMOCOMBI.

Otget: CocTaB XpoOMOCOMBI BK/TIOUAET:
-Jle3okcupudonykienHoByio kuciory (JIHK)
-benku: rucTOHOBBIE U HETHCTOHOBBIE,

- PHK.
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-Honer Ca2+ u Mg2+,
-Jlunuabl: HelTpasibHbIE H OJISIPHBIE,

3aganue 18.
[Ipovumaitime mexkcm u 3anuuiiime pazceprymoiii 000CHOBUHHBLIT OMEEIN.

CylUecTBYIOT 4eTbIpe OCHOBHBIX Clocoda JIeJIeHHsl KJIETOK: MpsiMoe OHHApHOE e/ICHHE.
amMHuTO3, MHTO3 W MeHo3. IIpsmoe OuHapHOe neieHHe XapaKTEepHO Ul MPoKapuoT (Daktepuil u
HHAHOOAKTEPHii). aMHTO3 BCTPEHAETCSs B BBICOKOCMEIHMATH3HPOBAHHBIX KJIETKAX ¢ HH3KOMH
AKTHBHOCTBIO, MHTO3 — 3TO HENPSMOE JIEJIEHHE COMAaTHUECKUX KIIETOK dYKapUOT, a Meio3 — JieieHue
KJIETOK DYKApHOT, KOTOPOE BeAET K 00pa20BAHUIO TAMIOH THBIX KIeTOK.

Hanuimre Ouosornyeckoe 3HaueHue MUTO3a ISl AKHUBBIX OPraHH3MOB.

OTBeT: BHONOIrHUeCKOE 3HAUCHUE MUTO3d 3aK/II0UACTCS B CJIICAVIOLICM !

1. Tounas nepeaya reHeTHUECKOH HH(DOPMALIUK B PSLY OKOJIEHHIH KIIETOK.

2. [lonaepxkanue MOCTOSIHHOTO YHCIIA XPOMOCOM.

3. VBeJIMYEHHE KOJHMYECTBA KIETOK. DTO JIKHT B OCHOBE poOCTa M pa3BHUTHS BCeEX
MHOTOKJIETOYHBIX OPraHH3MOB,

4. PereHepalius — BOCCTaHOBI/ICHHE TTOBPEKAEHHBIX TKAaHEH 1 OPTaHOB.

5. becnonoe pazMHOKEHHE MHOTHX OPralu3MOB.

Zamanme 19.
lpoyumaiime mexcm u 3anuuiime pazeepHymviil 000CHOGAHHBLL OMEEN!.

Myrarenes — sto npouecc usmenenus: JJHK. kotopsiif mpuBogut k myTtauusm. MyTtauuu
MOTYT BO3HHMKATL CAY4YalHO MIIH MO/ ACHCTBHEM MPUPOJHBIX (PAKTOPOB, TAKUX KAK €CTECTBEHHBIN
paaranHoHHbli GoH. MyTareHes siBJISI€TCs BAKHBIM HIEMEHTOM IBOIOLIMOHHOTO MpOIIecca, TaK Kak
OpraHM3Mbl 00peTalOT HOBBIE MOJE3HbIE CBOHCTBA B pe3y/IbTaTe€ €CTECTBEHHOro 0TOOpa MENIKHX
MOJE3HBIX MyTalKii U UX KoMOMHALMH. OQHAKO MyTalllH, CBSA3aHHLIE C TEXHOTCHHBIM 3arpsi3HeHHEM,
MOTYT IIPUBECTH K BCIBILIKAM KPYITHBIX XPOMOCOMHBIX M T€HOMHBIX H3MEHEHHUH. BKJIIOYAsi H3MEHEHHs
B IIOJIOBBIX KJIETKAaX. JTO MOKET MPHUBECTH K rMOeIM OPraHu3MOB Ha PAHHUX CTAJUSIX PAZBUTHS HJIH
[OSIBJIEHUEO YPOJICTB.

HazoBHTe TpH OCHOBHBIE IPYIIIbI MYTAr€HOB U MPUBEJUTE UX [TPUMEPHI.

OtBeT: MyTareHel MOKHO pa3/e/uTh Ha TPU OCHOBHBIE IPYIIIbL (PU3IHUECKHE, XUMHUECKHE H
OHOJIOrHYeCcKHeE.

dusnueckue MYTarcHbl BKIIHOYAKOT HOHH3HPYIOILIECE H3JIYUYEHHE (pEHTFeHOBCKﬂe H ramMmma-
JIYYH), SJIEKTPOMArHUTHOE M3JlydyeHHe (yJIbTPA(HOIETOBOE U BHIAHMBIH CBET), 3apsKEHHBIC YaCTHIIBI
U HEHTPOHHOE U3JIyUEHHE.

XHUMHUECKHE MYTareHbl — pa3Hble XHMHYECKHE COCJAMHEHMs, HalpUMEp, aJKaJOWIbI,
OKHCJIMTC/IM H BOCCTAHOBHUTCIIM, KOTOPLIC BbI3LIBAIOT MYTALIHH.

buonornyeckue MyTarcHbl BKJIHOUANOT  crienuduueckue mnocieaoBarenbHocT  JIHK
(TpaHCIIO30HEl), HEKOTOPBIE BUPYCHI (BUPYC KOPH. KPACHYXH, IPHIINA) H MPOJAYKThl OOMEHA BEILECTB
(MPOAYKTBI OKHCIIEHUS JIMITHA0B. aHTHIE€HBI HEKOTOPBIX MUKPOOPraHU3MOB).

Jagxauue 20.
[poyumaiime mexkcm u 3anuiime pazeepHymblil 000CHOGANHbILL OMEEN!.

Hyk/1eHMHOBBIE KHCIOTBI — HTO [OJUMEPHBIE MOJIEKYJIbl, COCTOSIIHE U3 HYKICOTHI0B, OHH
obpasytor IHK 1 PHK u nHecyT HacsieacTBeHHY0 HHpOpMaLUO. HyKI€OTH/IbI COCTOAT U3 OCTATKOB:
A30THCTBIX OCHOBaHUH (IMMPUMMJIHHOBBIX WJIH TYPUHOBBIX): MOHOcaxapu/1a: (pocPOpHONH KHUCIOTHI.

B 3aBucumocTH 0T cojaepikalerocs MOHOcaxapuJa pasjidualoT JBa BHJA HYKJICHHOBBIX
KHCJIOT: 1e30KcHpHOoHyKiIenHoBas kuciaota (JIHK) — conepixut ae3okcupudo3y: pudOHyKICHHOBAsE
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kucnota (PHK) — comepixut pubdosy. Hykneotuasl pasnnuarorcss a30TUCTBIMM OCHOBAHHSIMH.
KOTOPBIX BCErO MATh: @JICHUH. I'YaHWH. THMHUH, UMTO3UH W ypauuia. B PHK Bxoadt nykieoruisr ¢
aJIeHHHOM. TYaHHHOM. HUTO3MHOM U ypauuiom, a B JIHK ypauun 3ameHéH aHaTOrHUHBIM THMHHOM.

[Tepeuncnure TpH BH/JIA OCHOBHBIX (KOHCTUTYTHBHBIX) Moiekyn PHK u nepeumciute ux
(GyHKLHH. B Kaknx UMEHHO dTanax cuHTe3a Oellka yUaCTBYIOT JaHHbIE MOJIEKYJIbI?

OtseT:

Buast PHK u ux ¢pyvuxmnm:

Hugopmannonnsie PHK (uPHK) — mnepenatror undopmamnio o JIHK k mecty cOopku
O€NKOBBLIX MOJIEKYJ HA pUOOCOMAX.

Putbocomusie PHK (pPHK) — cocrapigior ocHoBy pubocoM H y4yacTBYIOT B OHOCHHTE3E
Oenxa.

Tpancnoprueie PHK (TPHK) — TpaHcnopTHpytOT aMHHOKHCIOTHI K MECTY CHHTe3a Oesika Ha
pudocome.
Mosnekysel PHK Bo Bpemst cuHTe3a Oejika yuacTBYIOT B Ipolieccax TPaHCKPUIILHH, TPAHCIISIHH,

3.1.3. Bonipocsl a5 codeceroBaHusi(onpoc)

Bonpocel ansa ouenku komnereniuu OIIK-3. CriocobeH NmpUMEHSTL 3HAHHE OCHOB JBOJIOIMOHHOIM
TEOPHUH, HCIIOJIB30BATh COBPEMECHHBIE [MPEJCTABICHHSA O CTPYKTYPHO-(DYHKIHOHAJIBHOH OpraHd3alun
FEHETHYECKOH MPOrpaMMBbl JKHBBIX OOBEKTOB M METOJIbl MOJIEKYJISIPHOH OHOJIOTHH. '€HETHKH M OHOJIOTHH
pa3sBUTHA JIJIS HCCIIEIOBAHHMS MEXAHH3MOB OHTOreHe3a M (PUIIOrTeHe3a B MPOeCcCHOHANILHON eI TeNbHOCTH:

OIIK-3.1. IlpaveHsieT 3HAHHE OCHOB JBOJIIIMOHHOI TEOPHH VISl OLEHKH YPOBHS CTPYKTYPHOII H
(YyHKUHOHAIBLHOK OpraHu3alHN 0HOIOrHYeCKHX 00beKTOB B MPodecCHOHATILHOIT AesITeILHOCTIL

Pazzen 6. OCHOBbI MMMYHOTE€HETHKH U OHOXUMHYECKOI reHeTHKH

1.Kak onmpenenstoT rpynmnsl KPOBH Y )KMBOTHBIX?

2.Kakue Bbl 3Ha€TE CUCTEMBI TPYNI KPOBH Y JKUBOTHBIX?

3.Kak HacrieaytoTes rpynnbl KpoBu?

4.J1ns 4yero MoKeT ObITh HCIIOJIB30BAHO OMpPEIeIEHHE TPYIIN KPOBU B MPAKTHKE KHBOTHOBOACTBA?

5.ITouemy BO3HHMKAeT reMoJMTHUYECKAst 00J1€3Hb KepeOaT U nopocsrt?

6.YT0 BBl 3HAETE O KOPPEISALUHE MEKIY IPYNNaMH KPOBH U MPOAYKTHBHOCTBIO JKHBOTHBIX?

7.1lonsiTHe HacleACTBEHHBIH nMouMopu3M OelKOB H (pepMEHTOR?

8.Kak HacnenyroTcst Tpynnbl KPOBH M THIBI MOTUMOPQHEIX OEMKOB, BO3MOMKHOCTE HX HCMOJIL30BAHUS B
BeTepHUHAPHOH padoTe?

OIIK-3.2. Mcnonp3yeT B npodeccHonanbHO AesITeIbHOCTH COBPEMEHHBIE MPEe/ICTaBICHUS CTPYKTYPHO-
()YHKLMOHAIBHOI OpraHu3aliy FeHeTHYECKOro annapara KJIeTKH M pealu3aliy reHeTHYeCKoi MmporpaMmel
YKUBBIX OOBEKTOB.

Paznen 7. 3akOHOMEPHOCTH POCTA U PA3BHTHSI

1.OnpeneneHue pocTa U pa3BUTHSL.

2.HepaBHOMEPHOCTD, EPHOAMUHOCTE, HEOOPATUMOCTD, PUTMHUYHOCTD.

3.MeTobl H3YUEHHS POCTA H Pa3BUTHSL.

4.3akon H.II. Yupeunckoro u A.A. ManuroHosa.

5.DakTopskl . BIUAOLIME HA POCT U PA3BUTHE B OHTOI€HE3€ U MPH HAINPABICHHOM Pa3BUTHH >KHBOTHBIX.
6. IMOPUOHAITH3M , HH(PAHTUIIH3M , HEOTEHHS.
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7.IHTEHCHBHOCTb POCTA. CIal HHTEHCUBHOCTH

8. DopMHUpOBAHHE XO3AHCTBEHHO 10JIE3HBIX IPH3HAKOB B OHTOTCHE3E.

9.KommneHcauust He10pa3BUTHS

IO.L[GJIH W 3a/1a HANpaBJICHHOr O BeIpalllHBaHHuA MOJIO/IHAKA K.p.C., OBEIL, KO3 . J'IO]_L[aLlEﬁ . CBHHEH . C-
X. NTHOBl M MEJKHX JOMALIHUX JKHBOTHBIX B YCJIOBHAX COBPEMEHHBIX . MPOrPECCHBHBIX TEXHOJIOTHI
[IPOHU3BOJICTBA..

OIIK-3.3. IlpuMeHsieT MeTO/bl MOJEKYJISAPHOHl OHOJIOrHH. TeHEeTHKH W OHOJOTMH Pa3BHTHs IS
MCCIIEIOBAHUS HAMpaBICHHS Pe3yJbTaTOB M MEXaHW3MOB M OHTO- M (ujoreHesa B MNpodecCHOHATLHOR
JEATEILHOCTH,

Paznen 8. Otbop u noabop

1.0160p U ero poJib B 5 KHBOTHOBO/ICTBE

2.0100p 110 reHOTHILY

3.0t0op no denotuny

4.0100p 10 NPOAYKTUBHOCTH

5.0100p MO TEXHOJOTHYECKHM TPH3HAKAM

6.0100p 1O NPENnOTEHTHOCTH

7.0100p MO YCTOHUYHUBOCTH K OONIC3HIM

8.0100p Mo reHeTHYECKUM Mapkepam

9.0100p 10 KOCBEHHBLIM IPH3HAKAM

10.IIpeaBapuTenbHbIil 0TOOP

11.01d0p 1o kayecTBY NOTOMCTBA

12.01h0op npu opraHu3alMK HaPaBIEHHOTO BbIpalllUBaHUs MOJIO/IHSIKA
13.1loxGop u ero posb B CeACKIUH U ONpeAeICHHH MTPOUCXOKACHUS TOTOMCTBA
14.IToabop 1o reHoTUIly

15.ITo6op 1o Qpenorumny

16.1Toabop 1o npoAyKTUBHOCTH

17.IToadop no TEXHOJOTHYECKHM MapaMeTpam

18.I1loa00p Mo pe3UCTEHTHOCTH K OOJIe3HSIM

19.1Toadop 1o reHeTHYECKMM MapKepam

20.IToadop 1Mo KOCBEHHBIM MpPHU3HAKAM CEJICKIIMH
21.1loabop cTabuIH3UpyIOLIHii

22.CtyneHyarsii moadop

23.I'oMoreHHBI U reTeporeHHbld mnoadop

24.0uenka YPPeKTUBHOCTH  PA3JMYHBIX THIIOB 1000pa

Pazzien 9. OCHOBHBIE METO/IbI PA3BEACHUSA U CEIEKIIMH JKHBOTHBIX

1.OcHOBHOE MOHSTHE CKPELIMBAHUE KAaK METO] pa3BeJCHHs U THUII NOA00pa IKUBOTHBIX

2.BBoanoe ckpemuBanne | npuintie KpoBd | [ cxema noadopa ueib IPPEKTHBHOCTH NPUMEHEHHS
pUMeEpHI |

3.3aBojckoe ckpeiiuBaHue [ mpoctoe | [ cxema moadopa  A(PPeKTUBHOCTL A YEr0 MPHUMEHSIOT
pUMEPHI |

4.3aBoackoe clOKHOE CKpellMBaHHE | cxema noadopa  ueib npuMeHeHds H(PPEeKTHBHOCTL CPOKH
MpUMeEpHI |

S.1lornorutenbHoe ckpeupBanue | weab cxema  APPEKTUBHOCTL  CPOKH peajM3aluu  pacyer
KPOBHOCTH YHCTOMOPOJHOCTH NPH MOTJIOTHTEILHOM CKpPELIMBAaHUU |

6.Pacuer KpOBHOCTH MOTOMCTBA TMPH Pa3HBIX THMAX MEKIIOPOIHOrO CKPEIHBAHHUS

7.1'nbpuausaunst MEKBUA0BAS KaK METO/ [OA00pa M pa3Be/IeHUS JKHBOTHLIX [ 0COOCHHOCTH MPOOJIeMbl
ueiab  3QQEKTHBHOCTb MPHMEPBI |
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8.becrmozne  MeKBHJIOBBIX THMOPHIOB | XapakTep MPOSBIACHHS Y OTACHBHBIX MMOJOB BO3MOKHOCTD
peleHus |
9.I'mbpuamzanyss B peleHHH npodiaeM YCTOHUMBOCTH SKHBOTHBIX K OOJE3HAM.

3.2. Tunosble 3a1aHHA AT MPOMERYTOYHOH ATTECTA I

3.2.1. Bonipochl K 3a4eTy ¢ OUEHKOI

®opmupyemas komnerenuns: OIK-3. Criocoben MpUMEHSTh 3HAHHE OCHOB IBOJOLMOHHON TCOPHH,
HCIIOJIL30BATh COBPEMEHHbIE TPEACTABICHUS O CTPYKTYPHO-(DYHKIIMOHATBHON OpraHu3ally reHeTHYeCcKoil
MPOrpamMMbl JKHBBIX OOBEKTOB H METO/bI MOJEKYIAPHOH OHOTOTHH, TEHETHKH W OHOJIOIMM Pa3BUTHS JUIS
HCCJICIOBAHHS MEXAHU3MOB OHTOreHes3a U (puitoreHesa B npohecCHOHANLHON J1eATeILHOCTH:

OIIK-3.1. IlpumensieT 3HAHIE 0CHOB YBOTIOMHOHHON TEOPHH /ISl OLEHKH YPOBHS CTPYKTYPHOIi 1
(YHKUHOHAJBLHOI OPraHI3ALIN GHOIOrHYeCKHX 00bEKTOB B NPOQeccHOHANLHOI e Te TbHOCTH.
OIIK-3.2. Henoab3yeT B podeccHOHAILHOIT 1eSITeJILHOCTH COBPEeMEHHbIE NPeCTABICHHS
CTPYKTYPHO-QYHKIHOHAILHOI OPraHu3ALHH IreHeTHYECKOr0 AMMAPATA KJAETKH U PeaH3anun
reHeTHYeCcKOIi MPOrpaMMbl KHBBIX 00bEKTOB.

L Xumuueckuit coctaB B MOP(OIOrHYEcKoe CTpoeHHe XpoMocoM. Mopdoaoruyeckue THIIbI
XPOMOCOM.

Z. Crpoenue u pynxuun tenomep. [penen Xehdiuka.

¥, Ctpoenue tesiomep. OcoGEHHOCTH CTPOEHHS THCTOHOBLIX OEJIKOB.

4, Y poBHH KOMIAKTH3AIMH XPOMATHHA,

3 Mexanu3mbl npeobpazoBaHus XpoMaTHHa

6. DyXpoMaTHH M reTepoXxpoMatuH.  PasHoBuaHocTH  retepoxpomatuHa.  CocTaB
reTepoXpoMaTHHa.

7. MoOOUJIbHBIE TEHETHYECKUE HJIEMEHTBI SYKAPHOTHUCCKOM KIETKH.

8. ITonsitue kapuotuna. KapuorpamMer. Meragasztas njiacTuHka.

OIIK-3.3. IpumensieT MeTOAbI MOJIEKY./ISIPHOIT GHOJIOrHH, TeHeTHKH H OHOJIOTHH PA3BHTHS /IS
HCCIeI0BAHMS HANPAB/ICHUS Pe3yJILTATOB H MeXaHH3MOB H OHTO- H (prstoreHesa B npodeccHOHAILHOIT
AeATEeJbHOCTH.

9. KaproTun kpynHoro poratoro ckota.

10. KapuoTHisl MeJIKOro poratoro cKora.

11.  Kapuorun nowmau.

12. KapuoTun cBHHBH.

13. OcobennocTu KaproTuia nTuil. KapuoTHI KypHIIEL.

14. KapuorunupoaHue: onucanue MeToaa H €ro 0COOEHHOCTH.

L3 MeToab! OKpalLIBaHHs XPOMOCOM.

16.  Knaccudpukanuu XpoMocoM.

17. Meroa FISH u ero posb B M3y4eHHH KAPHOTHIIOB MPOAYKTUBHBIX KHBOTHBIX.

OIIK-4. CriocoGen ocymecTBASITh MEPONPHSATHS MO OXPAaHe, HCMOJIL30BAHHI0, MOHHTOPHHTY H
BOCCTAHOBJIEHHID OHOpecypcoB, HCMOABL3YS 3HAHHE 3AKOHOMEPHOCTel H MeTod0B o0meii n
NPHKJIATHOIH YIKOJTOTHIH;

18. Jlenenue knetok. MUTO3. bHoornyeckoe 3HaueHHE MUTO3A.

19. Meii03, pelyKLIMOHHOE W 3KBAlIMOHHOE Je/eHus. bHomornueckoe 3naueHue Meiosa.

20. ['ametorenes. Ctaauu oOpa3oBaHus NOJIOBbIX KieToK. CHepMaTtoreHes M OBOI€He3. HX
OCOOEHHOCTH.
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21.  PHK: xumuueckas cTpyKTypa, THIBL (PYHKITHH.

22, Hekoaupyrowue PHK, tunsr u Gpyuxmmn

23, Crpykrypublie u (pyHkunoHanbHble otinuns JJHK u PHK.
24, TPHK: cTpoeHue 1 (pyHKIIHH.

25. Pennukanus JIHK.

26.  OcHOBHbI€ (pepMEHTBI PEIUTHKALIHH.

27.  Penapauuns JIHK. Cucrembl penapauun JIHK.

28. OcHoBHbIe TUTBI TOBpexkacHus JIHK.

29, Ilpamas penapauus ¥ e€ (YHKIHH B 3YKAPHOTHYECKOI KIIeTKE.
30.  DxcuM3HOHHAs penapaius 0CHOBaHHH. OCHOBHBIE JTAIILL.

31.  ITanml cuHTe3a OenKa.

32, Tpanckpunuus, cozperanie MPHK, ansTepHaTuBHbIi crinaiicuur.
33 [Ipoueccuur PHK, ero sramnsr.

34. [ToctTpancasinoHHbIe MOAU(UKALIMK OCITKA.

OIIK-4.1. MoskeT MPOBOAHTL MOHHTOPHHI COCTOSIHHSI M OCYUIECTB/ISAATL MEPONPHSTHS [0
OXpaHe, HCMOIbL30BAHHIO H BOCCTAHOB/IEHHK OHOpeCcypcoB H cpeabl HX OOHTAHUS B
npodeccHOHAILHOI /IeSITEJILHOCTH

35. THIBI KIIETOK B CBSA3M ¢ NPpOIH(epaTuBHBIM MOTCHITHAIOM.

36. CniocoObl pa3MHOMXKEHHS KJIETOK.

3T Hetunuuneie popmbl MHTO3A.

38. DHI0PENPOAYKITHSI.

34 OCHOBHBIE TOIOKEHHS TCOPUH HACIIEICTBEHHOCTH 110 Meneno.
40. Buapl ckperuBanuii.

41. Tuner HacsieOBaHMSL,

42, Knaccudukauuu MyTammi.

43.  Buapl XpoMOcOMHBIX abeppartuii.

44, Crpoenne JIHK no Yorcony u Kpuky.
45. [Tonumopduszm JTHK.

46. [ToHsiTHE XPOMOCOMHBIX TEPPHUTOPHIi.

47. [TousiTie ¥ pyHKIIMH KHHETOXOPA.

48.  Tunsl JOMMHHPOBAHUSL.

49. Posib MUKPOTPYOOUEK B PACXOKIAEHHH XPOMOCOM IPU MHTO3¢/Meiio3e.
50. Hapywenus B pa3BuTuH mona.

OIIK-4.2. Ilpn ocymecTB/JIeHIH MEPONPHATHII M0 OXpaHe, HCMOIL30BAHHIO, MOHHTOPHHTY H
BOCCTAHOBJIEHHI) OHOPECYPCOB HCIOJIb3YeT 3HAHHE 3aKOHOMepPHOCTeil M MeT010B 00meil H
NPHKJIAHOIT IK0JI0THH B MPo(deccHOHATLHOH AeATeILHOCTH

i 1 DopMbl U3MEHUYHBOCTH.

52; ['eHHBIE, TEHOMHBIE H XPOMOCOMHBIE MYTALIHH.
53. MyTareHbl U aHTHMYTareHsbl.

54, XpomocoMmHas Teopus HACIEICTBEHHOCTH.

55.  CoBpeMeHHBIE MPEICTABICHHS O CTPYKTYpE I'eHa.
56. OcoOeHHOCTH CTPOCHUS FEHOB IYKAPHOT.

57 HeaiensHoe B3auMo/1eHCTBHE ME€HOB.

58. [TousTHe 3MHcTa3a, KOMIUIEMEHTAPHOCTH.

59. [Tonumepus u njaefoTponus.

60. JleficTBHe reHOB-MOIH(PHKATOPOB.

61. [lonsiTHe HHTEpPCEKCYATBLHOCTH.

62.  IlonsaTtHe u mpUYMHBI ppUMAPTHHH3MA.

63. Omnpenenenue repmapoAMTH3MA, IPUMEPBI.



64. ['eHOMHBIH UMITPHHTHHT.

65.  Cunapom Knaiinesnbrepa.

66.  Cunapowm Illepereckoro-TépHepa.

67. Cunjapom Jhxeikooc.

68.  Tpucomus no X-xpomocome.

069. ["uHanipoMopdu3M, Orpe/IesIeHHe U TPUMEPBI.

70. [ToHsiTHE XUMEpH3MA U MO3aHLH3MA.

71. OcobeHHOCTH CTPOCHHS FeHOMA BUPYCOR.

T2 JKu3HEHHBIH MK BHPYCOB.

73.  OpraHusaiis Hac/e/ICTBEHHOTO MaTepuaia y OakTepuii.
74.  Ilnasmuaer. Knacendukamuy mmasmu.

METOAUYECKHUE MATEPHAJIbL, OMNPEAEJSIOIUUE MPOUHEAYPbI OLNEHHBAHUA
3SHAHU, YMEHUI, HABBIKOB U ONBITA AEATEJBHOCTH, XAPAKTEPHU3YHOLIUX
ITAIIBI POPMHUPOBAHUSA KOMIIETEHLIUH

Kpurepru oneHiBaHus 3HaHHI 00yyaroLMXCsl IPU NPOBEJIEHHH KOJUIOKBHYMA:

e OTMeTKa «OTJIHYHO» - 00yUaIOIIHIiCs YeTKO BbIPAXKaeT CBOK) TOYKY 3PEHHS 110 PaccMaTPHBAEMBIM
BOIIPOCAM, IIPHUBO/IS COOTBETCTBYIOIIHE TPUMEPHI.

e OrMeTKa «X0pomo» - 00yUarOUIMHCS TOMYCKAET OT/CIBHBIC OTPEIIHOCTH B OTBETE

e  OTMeTKa «yIOB/JIETBOPHTEILHO» - 00yUaIOLHiiCsH 0OOHAPYKHUBAET MPOOEIIbl B 3HAHHAX OCHOBHOIO
yueOHOro 1 HOpMaTHBHOTO MaTepHaia.

e  OrMeTKa «HEyI0BJICTBOPHTEABHO» - 00y4aroLuiics OOHAPYKHUBAET CYIICCTBEHHBIE MPOOENbl B
3HAHHAX OCHOBHBIX MOJIOKEHHH JAUCHHUIITIMHBL, HEYMCHHC € IIOMOUIBIO MPEIOaaBaTe/Isd [MOJIYHHTE MPaBHJIEHOE
pelieHne KOHKPETHOH MPaKTUYeCKo 3a/1auu.

Kputepuu olleHHBaHUsI YCTHOTO OITpoca:

OTMeTKa «OTJHYHO» - OTBET JIaH B [TOJHOM 00beMe; MPABUJILHO BBIMOJIHACT aHAINU3 OMIHOOK.

OrMeTKa «XO0pOIO» OTBET JaH MPAaBUIBHO C YUETOM 1-2 MEJKHX MOTPEHIHOCTEH WM 2-3 HeJ04YEeTOB,
MCIIPABJIEHHBIX CAMOCTOSTEIBHO MO TPeOOBAHHUIO MIPEMOAaBaTeIsl.

OTMeTKa «yJ0B/JIeTBOPHTEILHO» OTBET JlaH IMPABH/IBHO HE MEHEe YeM HAMOJIOBHHY, JOMYLIEHBI 1-2
[OTPELIHOCTH HJIH OJIHa Ipydast oimodkKa.

OTMeTKa «HeyI0B/JIeTBOPHTEILHO» JIONYLIEeHbI JBe (1 Oosee) rpy0Obie ommOKH B X0/i€ OTBETA, KOTOPbIE
oOyuaromuiics He MOJKET HCIIPABHTh Jlake MO TPeOGOBAHHIO MPerno/1aBaTelis.

KDHT@DHH OLICHKH 3HAHHH CTYJACHTOB IIPH ITPOBCJACHHH TECTHPOBAHUWS

OueHKa «OTJIHYHO» BBICTABJISETCS IPH YCJIOBHH NMPABHIILHOIO OTBETa CTyJeHTa He MeHee uem 90 %
TECTOBBIX 3a/IaHHil;

OuneHKa «XOpOmIo» BBICTABIIACTCS NMPH YCIOBMM MPABHIBHOIO OTBETA CTYJEHTa He MeHee yeM 80 %
TECTOBBIX 3a/IaHHil;

OneHKa «y10BJI€TBOPHTEIBLHO» BBICTABNIACTCS TPH YCIOBHH MTPABUIIBHOTO OTBETA CTY/IeHTa He MeHee 70
% TECTOBBIX 3aaHHI:

OHCHKﬂ «HEYAOBJI€TBOPHTE/IBHO» BBICTABIACTCA MPH YCIOBHH TPAaBHJIBHOIO OTBETA CTYICHTa MCHEC
yeM Ha 70 % TeCTOBBIX 3aJaHHIA.

KpuTepuu 3HaHUi Npu NPOBEJAEHNUHN 3a4eTa ¢ OLIEHKOM!:

e  OueHka «3a4TeHO» JO/DKHA COOTBETCTBOBATH Napamerpam JHOOOH H3 MOJIOKHTEILHLIX OLEHOK
(«OTIIHUHO». «XOPOLLO», «Y/IOBJIECTBOPUTEIBLHOY).

e  OueHka «He 324YTeHO» JIOJKHA COOTBETCTBOBATE MapaMeTpaM OLCHKH «HEYOBJIETBOPUTENBLHO Y.

e OrtmeTKa «OTJIHYHO» — BLINOJHEHBLI BCE BHJIbI yueOHOH paboThl, MpelycMOTPEeHHbBIE YUYeOHBIM
mianoM. OOyyaroluics 1eMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHI. HABBIKOB MPUBE/ICHHBIM B TabJIMI[aX
MOKA3aTeNIAM. ONEPHPYET MPHOOPETEHHEIMH 3HAHUAMH., YMEHHUSIMH, HaBBIKAMH, MPHUMEHIET HX B CHTYyallHAX
MOBBILMICHHOH CIIOKHOCTH. [IpH 5TOM MOryT ObITb JIONYIIEHBI HETOYHOCTH, 3aTPYAHEHHS MPH aHATHTHUCCKHX
ONepaLusixX, nepeHoce 3HaHUH U YMEHHI Ha HOBbIE, HECTAHIAPTHbIE CUTYALHH.




e OTMeTKa «XOpOHIO» — BBIMOJHEHBbl Bce BHJbI Y4eOHOI padoTbl, MpeycMOTpeHHbIe yueOHbIM
naanoM. OOyyaronuiics 1eMOHCTPHPYET COOTBETCTBHE 3HAHMI. YMEHHH, HABLIKOB MPHBEICHHBIM B TA0IMIAX
MoKa3aTes M, OMEPUPYET MPUOOPETEHHBIMH 3HAHMAMH, YMEHUSAMH. HABBIKAMH, TIPHMEHSET HX B CTAHAAPTHBIX
curyauusx. [Ipu 5ToM MOTYT OBITH JIONYIIEHbI HE3HAYUTE/bHBIE OLIMOKH, HETOUHOCTH. 3aTPYAHEHUS MPH
AHATMTHYECKHUX OlepaLusX. NEPEeHOCE 3HAHUH M YMEHHI HAa HOBBIE, HECTAHAAPTHLIE CHTYAI[HH.

e Ormerka «yI10BJeTBOPHTE/IbHO» — HE BLINOJHEH OJMH WiH 0Oojiee BHJIOB YyueOHOH paboThL
IPEAYCMOTPEHHBIX y4eOHbIM maHoM. OOyuatomuiics JEeMOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHMIA,
YMCHMH. HaBLIKOB IIPUBEJEHHBIM B TalJHIAX [oKa3aresisM. [JOMYCKAKOTCS 3HAYUTENbHbIE OLIMOKH,
[POSIBISAETCS YAaCTHUHOC OTCYTCTBHE 3HAHHH., YMEHHil. HaBBIKOB [0 psjly MoOKasaTeliel. oOyuwartommiics
HCTIBITBIBACT 3HAUMUTE/IBHBIC 3aTPYIHCHHUS MPH ONEPHPOBAHHH 3HAHUAMH M YMEHMSMH MPHU UX MEPeHOCce Ha
HOBBIE CUTYALUH. —

¢ Ormerka «HeyI0BJIEeTBOPHTE/IbHO» — HE BbINOJIHEHBI BHILI YUeOHOH PadOTHI, MpeyCcMOTPEHHbIE
yueOHbIM TIJIAHOM. IEMOHCTPHUPYET HEIOJHOE COOTBETCTBHE 3HAHHI. YMEHHIH. HABBIKOB NPHUBEICHHBIM B
TabiMuax noxasarejel, J0MyCKalOTCs 3HAUYUTENILHBIC OLIMOKH. MPOSBISIETCS OTCYTCTBHE 3HAHMI. YMEHHIL.
HaBBIKOB 10 OonbLIeMy psijly MokasaTenel, oOydarOlMifcsi HCTBITBIBACT 3HAUMTE/IbHBIE 3ATPYJHEHHS MPH
OMEPHPOBAHUH 3HAHHAMH H YMEHHAMU IPH UX NEPEHOCE HA HOBBIE CHUTYalMH

5. IOCTYIHHOCTb H KAYECTBO OBPA30BAHUSI AJI51 JIUIL C OB3

[Ipy  HeoOXOAMMOCTH HHBAIHAAM H JIHIAM € OrPAHHYEHHBIMH BO3MOKHOCTSIMH  3J0POBbS
MPEJOCTABIIAETCS TOTIOJHUTEIBHOE BpeMs JIJIs TIOJAITOTOBKH OTBETA HA 3a4eTe,

[Ipu npoBeaeHHH IpoLeTy Pl OLIEHHBAHHS PE3YJIbTATOB 00YUeH s HHBATH/IO0B U JIHI[ ¢ OTPAHHYEHHBIMH
BO3MOIKHOCTAMH 3/I0POBbsl MOTYT HCIIOJIb30BaThCs COOCTBEHHBIE TEXHHYECKHE CPE/ICTRA.

[Ipouenypa oneHMBaHUS Pe3yabTaTOB 00YUCHHS HHBAIH/IOB H JIHI[ C OTPAHHYEHHBIMH BO3MOKHOCTSIMH
3JI0POBbs MO JTUCIMIIIMHE MIPelyCMaTpUBaeT MpejocTaBieHne nHpopMaluu B (popMax, aganTHPOBAHHBIX K
OrpaHUYEHHSIM HUX 3I0POBBS U BOCIIPHATHS HH)OPMAITHH:

- B [Ie4aTHOH (hopMe YBeTHYICHHBIM HIPH(TOM,
— B (hopMe MNIEKTPOHHOTO JIOKYMEHTA.
- B eyatHoii hopme,
- B (pOpMeE IEKTPOHHOT'O JIOKYMEHTA.

JUtst M1 ¢ HAapyIIEHHSAME OMOPHO- - B Ile4aTHOM (opme, annapara:
JIBHTIaTEJIbHOTO anmnapara - B (popMe 3JIEKTPOHHOTO TOKYMEHTA.

JUtst UL ¢ HapyLIeHUsIMH 3PEHHUS:

JUist Ll ¢ HapyIIeHHAMHE CTyXa:

[Ipu mpoBeAeHHH TPOLIETY Pl OLIEHUBAHUS PE3yILTATOB 00YUCHHS HHBAIH/IOB U JIHII ¢ OrPAHHYEHHBIMH
BO3MOMKHOCTSMH 3/I0POBbsl 110 JHUCLHUIUIMHE O0ECMEYHBACT BbIOJHEHHE CIIEAYIOUINX JJTOMOJHHTEIbHBIX
TpeOoBaHuil B 3aBUCHMOCTH OT MH/MBH/IYQJIbHBIX OCOOEHHOCTEH, 00YYArOIIHXCS:

a) MHCTPYKUHA MO TOPANKY NPOBEJAEHHS MPOLEAYPbl OLEHHUBAHUA TPEJOCTABIISICTCS B JAOCTYIIHOM
(Gopme (ycTHO, B THCBMEHHOI (opme):

0) octynHas (popMa MpeaocTaBiIeHUs 3a4aHHi OLEHOUHBIX CPe/ICTB (B MEeUaTHOM (opMe. B MeUaTHOi
Gopme  yBenMueHHBIM HIPUPTOM. B (opMe IIEKTPOHHOrO JOKYMEHTa, 3aJaHHsi 3aYMThIBAIOTCA
[PENoIaBaTeNeM):

B) I0CTYIMHas (popma MpeJocTaBIeHUsI OTBETOB Ha 3a/1aHus ([MMCbMEHHO Ha Oymare, Habop OTBETOB Ha
KOMIIBEOTEPE, YCTHO).

[Ipu HeOOXOAMMOCTH /sl 00YHAIOIIMXCS ¢ OrPAHHYEHHBIMH BO3MOKHOCTAMHE 3J0POBbS M HHBAIM/I0B
MpoIie/lypa OLEHHBAHMS PE3YJILTATOB O0YUEHHs 110 JIMCLIHIUTMHE MOJKET MPOBOJIUTHCSA B HECKOJILKO JTAlOB.

[IpoBenenue mpoueaypbl OLEHUBAHUS PE3YJIbTATOB 00yUeHHs HMHBAIMIOB U JIHIl ¢ OrpaHHYEHHLIMH
BO3MOKHOCTSIMH 340POBbS JOMYCKAETCs C HCIOJIB30BAHHEM AUCTAHIIHOHHBIX 00Pa30BaTCIBHBIX TEXHOJIOTHI,



