


1. Ilesb ¥ 321241 OCBOCHHS JAUCHHUIIMHBI

Ienb 0OCBOCHUS TUCUUILIAHBI - U3YUYEHUE OOYYArOIIMMHCS OCHOB M COBpE-
MEHHOTO COCTOSIHUSI LIUTOICHETUKH, aHAIN3 TEHETHYECKUX CTPYKTYP KIIETOK, MX
KOJIMYECTBEHHAS U KAYECTBEHHAS] NK3MEHYABOCTh U MCIOJIb30BAHUE B 300TEXHUYE-
CKOW HAyKe W IPAKTHKE.

3ana4u AUCHUILUIHHBI — OCBOCHUE 00YYarOMMMUC OCHOBHBIX IMOHSATHHA 11~
TOTCHETUKN U MPUMEHEHHUE KITACCUYECKUX U COBPEMEHHBIX METOAOB LIUTOTECHETH-
YECKOT0 aHaJIM3a B HAYYHBIX MCCIEAOBAHUSAX U MPAKTUKE )KUBOTHOBOJCTBA U M3Y-
YEHHUE PACPOCTPAHEHMSI XPOMOCOMHBIX ATOJIOTUH B OPOIaX KUBOTHBIX.

2. Mecto aucuumiauHbl B ctpykrype OIIOII BO

Huciumvnaa (b1.0.16) «llutoreHeTuka B KUBOTHOBOJICTBE» OTHOCUTCS K
oOszartenbHON YyacTh O10ka b1. JlucuuminHel (MOYJM ), TPEAYCMOTPEHHBIX yueO-
HeiM OI'OC BO.

JuciuminHa u3ydaercs B 1 u 2 cemectpax Ha 1 kypce B 0uHOi popme 00y-
YeHHUs;, Ha 2 Kypce B 3 U 4 cemecTpax 3a04HOU (PopMbl 00yUEHUSI.

3.KomnereHuuu 00y4awierocsi, opmMmupyemsbie B pe3yJabTaTe 0CBOe-
HHUSI JUCHHIUVIAHBI / 0KHaeMbIe Pe3yJbTAThl 00Y4CHUS 10 3aBePIICHUN
OCBOCHHSI MPOTPaAMMBbI TUCIUIJINHBI
[Tponiecc M3yueHUs AUCIUILUIMHBI HAMPABJICH HA (POPMUPOBAHUE CIIETYHO-
umx komnereHuid B cootTBeTcTBAM ¢ OI'OC BO 1 TpeOGoBaHUSAMU K pE3yIbTaTaM
ocBoenus OIIOIL
Kapra (popMmupoBanusi KoMneTeHUHii Mo JUCHUNJINHE

Kon Pesynbrarel ocBOCHUS HWHaukaTtopel JOCTUKEHUS PE3YIIBTATOB T10
KOMIIe- OIIOI1 JIUCIUILINHE
TCHIIUU Cooeporcanue xomnemen-
yuu
OIIK-2 | Cnocoben k aHammsmpo- | MUJ[-1  3Haer nOpuUpoaHBIE, COLMAIBHO-

BaThb BJIMAHHUC HA OPraHu3M

XOBHﬁCTBeHHBIe, IFCHECTHYCCKUC U 3KOHOMMU-

)KUBOTHBIX  MPHUPOJHBIX, | YECKHE (PAKTOPHI, BIUSIONIME HA OPraHu3M
COLIMAJIBHO- JKHBOTHBIX;
XO3AMCTBEHHBIX, TreHeTu- | UJ[-2 YMmeer ocymecTBidare mnpodeccuo-

YeCKUX U IKOHOMHUYECKUX
(axTOpOB

HAIBHYIO JIEATEIBHOCTD C YYETOM BIIUSIHUS
HA OPraHW3M >KUBOTHBIX PUPOJHBIX, COLIH-
AJIbHO-XO3HCTBEHHBIX, TE€HETHYECCKUX U
SKOHOMHYECKUX (PAKTOPOB

WJI-3 Brnaaecer HaBBIKAMM aHAIM3a U BEJIC-
HUS NPOQPECCHOHAIBHON JEATEIBHOCTH C
YYETOM BJIMSIHHSL HA OPraHU3M KUBOTHBIX
MPUPOJHBIX, COLMOHAIBHO - XO3SWCTBEH-
HBIX, TEHETUYECKUX U DIKOHOMHYECKUX (haK-
TOPOB.




4. CTpyKTYpa M COACPKAHNE TUCUUILTHHBI

4.1 O0beM IHCUUIIMHBI H BHABI Y4€0HOH padoThI

O6Il[aﬂ TPYAOCMKOCTb TUCHHUILIMHBI ((L[I/ITOFGHGTI/IKa B JKUBOTHOBOJCTBC»

COCTaBJISIET 7 3a4ETHBIX eAUMHUILL (25249aca).
JJIs1 O4HOI (popMBbI 00y YeHUsI

Tpynoemkocts | CemecTpsl (KOJ-BO
JUCHUIUIMHBL | HEJIENb B CEMECTPE)
Bcee- | O0vem
Bun yueOHo# padoTh ro KOH- 1 5
4acoB | TaKT-
Hoi (18) (14)
paboTHI
AyAUTOpHAS KOHTAKTHAas padoTa (Bcero) 90 90 36 54
B ToM ymcie: | Jlekuuu (JI) 36 36 18 18
JlaboparopHbie pabOTHI 54
(JIP) 54 18 36
[IpakTrnyeckue 3aHATHS
(I13)
CamocrosiTesibHast pad0Ta CTyIeHTa 162 26 79 90
(CPC) (Bcero), B TOM 4YHCJIE: ’
CPC
B CEMECT-
pe:
H3yueHue JIEKIIMOHHOTO 40 20 20
Marepuana
H3yuenue BONPOCOB, BbIHO- | 52
CHUMBIX HA CAMOCTOSITEIILHOE 32 20
W3YYCHHE
[ToaroroBka k BemoyiHEHUO | 30
1 3a1UTe JTa00PATOPHBIX 16 14
paboT
CPCB cec- 3auerT, SK3aMeH 40 4 36
CHIO
Bua npome:xxyTouHoii arrecranuu (3avuer, | 3a- 3Q4ET, K-




JIK3aMEH) Yer, 3aMeH
JK3a-
MEH
O0mast Tpy10eMKOCTb, Yac. 252 92.6 108 144
OO01ast TPy10€eMKOCTh, 3a4€THbIC ¢HHH- 7 2.57 3 4
bl
AJIs1 3204HO0H opMbl 00y4eHHs
Tpynoemkocts | CemecTpbl (KOJ-BO
JUCHUIUIMHBL | HEJIENb B CEMECTPE)
Bcee- | O6vem
Bun yueOHo# padoThI ro KOH- 3 4
4acoB | TaKT-
HOI (3) 2)
paboTHI
AyAuTOpHAsi KOHTAKTHAas paGoTa(Bcero) 20 20 8 12
B ToM ymcie: | Jlekunuu (JI) 8 8 4 4
JlabGopaTopHbie paboThI 12
(JIP) 12 4 8
IIpakTiyeckue 3aHATUSA
(I13)
CamocrosiTesibHast padoTa CTyIeHTa 232
(CPC) (Bcero), B TOM 4HCIIE: 2,6 100 132
CPC
B CEMECT-
pe:
H3yueHue JIEKIIMOHHOTO 80 34 16
Marepuana
H3yuenue BONpocos, BbIHO- | &9
CHUMBIX HA CAMOCTOSITEIILHOE 40 49
W3YYCHHE
[ToaroroBka K BeIMOJHEHUIO | 50
1 3alIUTE JTA0OPATOPHBIX 22 28
paboT
CPC B cec- 3auer, SK3aMeH 13 4 9
CHIO
3a-
Bua npome:xxyTouHoii arTecranuu (3aver, | 4erT, saner | sxsamen
JIK3aMEH) JK3a-
MEH
OO01mast Tpy10eMKOCTb, 4Yac. 252 22.6 108 144
OO01ast TPy10€eMKOCTh, 32a4€THbIC ¢IHHH- 7 0.63 3 4

b1




4.2. TemaTnueckuii IJIaH JJeKIITHOHHLIX 3aHATHI
JJIs1 04HO# (popmbl 00YUeHUsI

Ne TeMa TeKIMOHHOTO 3aHATUS Tpynoem-
/o KOCTb, 4
1 cemectp
1. | Beenenue. OCHOBHBIE CBEICHHMSI O KIIETKE U €€ NCIICHUM. 2
2. | LluTonorn4eckue OCHOBBI HACIC ACTBEHHOCTH 4
3. | 3aKOHOMEPHOCTH HACJCIOBAHUS MPU3HAKOB MPH TOJIOBOM pa3- 4
MHOYKCHHUH
4. | CrpykTypHas opraHusamnus XpoMOoCOM 2
5. | ®yHKMOHANIBHOE MPEOOPA30BAHNE XPOMOCOM 2
6. | 3MeHeHne XpoOMOCOMHOr0 Habopa 2
7. | Kaprotun u ero ocOOEHHOCTH 2
Hrtoro 18
2 ceMecTp
8. | Konuenuums rena 2
9. |llyTm peanu3anmu reHeTHYECKOM HHpOpMaLN 4
10. | 'eHHAs uHXEHEPUSL. 4
11. | UI3MEHYMBOCTD U METOJIbI €€ U3YUYCHUSI. 2
12. | ' eHeTHYECKUE OCHOBBI UMMYHHMTETA 2
13. | 'eHETHUECKNE AHOMAJIMHA Y CENBCKOXO3SIMCTBCHHBIX KUBOTHBIX, 4
OO0JIE3HU C HACJIEICTBEHHOM MPEAPACTOI0KEHHOCTHIO.
Hrtoro 18
Bcero 36
JJIS1 32049HO011 popMbl 00YUCHHS
Ne Tema TEKIMOHHOTO 3aHATHS Tpynoem-
/1 KOCTb, 4
1 cemecTp
1. | Beenenue. OCHOBHBIE CBEICHUS O KIIETKE U €€ ACIICHUU. 2
2. | CrpykrypHas opranusanus XpoMOCOM. 2
Hroro 4
2 ceMecTp
3. | Konuenuws rena. 2
4. | IlyTu peanm3annu reHeTHYECKON nH(OpMaLun 2
Hrtoro 4
Bcero 8

4.3. IlpakTnyeckue 3aHATHS INIAHOM He NPeAyCMOTPEHbL




4.4. TemaTn4yeckuii NJIaH J1a00PATOPHBIX 3AHATHI
JJIS1 O9HOI (popMBI 00YyUeHUSA

Ne Tema mabopaToOpHBIX 3aHATHIA Tpynoem-
/o KOCTb, 4
1 cemectp
1. | OCHOBHBIE CBEJICHUS O KIETKE U €€ NCIICHUN. 2
2. | LluToNOorn4eckue OCHOBBI HACICACTBEHHOCTH 2
3. | 3aKOHOMEPHOCTU HACIEAOBAHUS NPU3HAKOB NPH TOJIOBOM pas- 4
MHOKEHUHI
4. | CtpykTypHas OpraHusamnus XpoMOCcoM 2
5. | ®yHKIMOHANBHOE MPEOOPA30BAHUE XPOMOCOM 2
6. | smeHenne xpoMoCOMHOr0 Habopa 4
7. | Kaprotun u ero ocOOEHHOCTH 2
Hrtoro 18
2 ceMecTp
8. | Konuenmums rena 6
9. |llyTm peanu3anmu reHeTHYECKOM HHpOpMALN 6
10. | 'eHHas uHXEHEPUSL. 6
11. | UI3MEHYHBOCTH U METOJIbI €€ U3YUCHUSL. 6
12. | ' eHeTHYECKUE OCHOBBI MUMMYHUTETA 6
13. | 'eHETHUECKME AHOMAJIMM Y CEIBCKOXO3SHCTBEHHBIX >KMBOTHBIX, 6
OOJIE3HU C HACJIEICTBEHHOM MPEAPACTIONOKEHHOCTBIO.
Hrtoro 36
Bcero 54
AJIs1 3204HO0H opMbI 00yUeHHs
Ne Tema mabopaTOpHBIX 3aHATHN Tpynoem-
/1 KOCTb, 4
1 cemecTp
1. | OCHOBHBIE CBEACHHMS O KIIETKE U €€ NCTICHUM. 2
2. | CrpykrypHas opranu3anus XpoOMOCOM. 2
Hroro 4
2 ceMecTp
3. | Konuenums rena. 2
4. | IlyTu peanu3anuu reHeTHYECKON nH(OoOpMaluu 2
5. | I'eHHas HHXKEHEPUS 2
6. | 'eHETUYECKUE AHOMAJIMUA Y CEIIbCKOXO3AWCTBEHHBIX JKMBOTHBIX,
0O0JIE3HU C HACJIEACTBEHHOM MPEAPACTONOKEHHOCTBIO.
Hrtoro 8
Bcero 12




4.5.CamocrositesqibHast padoTa AJis1 04HOI (popMBbI 00yUeHUsI

Howme .

paSJ:[lea Bung camocrogrenbHONi Hazpanue O6I>eM,
a00ThbI aKaJ.4yachl

(TeMbl) P (comeprkanne paboTh) il

OCMBICIIEHHE W 3aKPETUICHUE TEO-
TTOArOTOBKA K JIEKIIHSM PETHYECKOTO Marephajia B COOT-
BETCTBUM C COJICPKAHUEM JICKIIU- 40

OHHBIX 3aHATUN

CamMOoCTOATENBHOE HM3YUYECHUE OC-
HOBHOW W JTOTOJIHUTEJILHOW JIUTE-
parypsl, MOUCK U cOoOp MH(pOpMa-
WU [0 JUCLUILUIMHE B MEPHOIM-
YECKMX TMEYaTHbIX W WHTEPHET-
U3JIAaHUSX, HA OQUIMATIBHBIX Caii-
TOB,;

Conepxanne padboTel: CTpyKTyp-
Hasg opraHusaius xpomocom. Op-
raHu3anvs HAcIEACTBEHHOTO Ma-
TEpUAIA y TPOKAPUOT U 3YKAPHOT.
MoustekynsipHas Opra’usarus
XPOMOCOM. YPOBHHM OpraHu3alyu
xpomatuHa. Mopdonorus, Xumu-
YECKOE CTPOCHME, UX POJIb B Opra-
HU3AUMU XPOMOCOMBL. DYyHKIHO-
HAJIBHBIE TPEOOPA30BAHUS XPOMO-
COM. OcHoBa CTPYKTYPHO-
(YHKIMOHANBHBIX  TTPeoOpa3oBa-
HUNA XpoMocoM. Lluromornyeckue
MEXAHU3MBI perumKanyu. Lluro-
JOTUYECKME MEXAHU3MBbI  TpaH-
ckpunumu. Llpronornueckue me-
XaHU3MBbI CErPEralyy.

CamocTosTENBHOE U3Y-
YEHUE TEOPETUUYECKOTO
Marepuana

52

OCMBICIIEHHE W 3aKPETUICHUE TEO-
pPETUYECKOrO Marepuaiga B COOT-
[ToaroroBka k 1adopa- | BETCTBUM € COACPKAHUEM JIabopa-

TOPHBIM 3aHATHIM TOPHBIX 3aHATHH. M3yueHue jnek-
IIMOHHOTO MaTepuana, BBITIOJHE-
HHUE JIOMAIIHETO 3a/IaHusl.

30

[ToaroroBka k cmave 3a- | [loBTOpeHME U 3aKPETIIICHUE U3Y-
4eTa, HK3aMeHa YEHHOTO MaTepuaa

40

Bcero: 162

AJIs1 3204HOH popMbI 00yUeHHs




Howmep
paznena
(TEMBI)

Bung camocrogrenbHONi
paboTHI

Hazeanue

(coneprkaHue paboThI)

O0bem,
aKaJI.9achl

IloaroroBska K JeKLAAM

OCMBICIIEHHE W 3aKPETUICHUE TEO-
PETUYECKOTO Marepuana B COOT-
BETCTBUU C COJACP>KAHMEM JIEKIIU-
OHHBIX 3aHATHI

80

CamocTosTENBHOE U3Y-
YEHUE TEOPETUUYECKOTO
Marepuana

CamMOoCTOATENBHOE HM3YUYECHUE OC-
HOBHOW W JTOTOJIHUTEJILHOW JIUTE-
parypsl, MOUCK U cOop MH(pOpMa-
WU [0 JUCLUILUIMHE B MEPHOIM-
YECKMX TMEYATHbIX W WHTEPHET-
U3JIAaHUSX, HA OQUIMATIBHBIX Caii-
TOB,;

Conepxanne padbotel: CTpyKTyp-
Hasg opraHusaius xpomocom. Op-
raHu3anvs HAcIEACTBEHHOTO Ma-
TEpUAIA y TPOKAPUOT U 3YKAPHOT.
MoustekynsipHas Opra’usarus
XPOMOCOM. YPOBHHM OpraHu3alyu
xpomatuHa. Mopdonorus, Xxumu-
YECKOE CTPOCHME, UX POJIb B Opra-
HU3AUMU XPOMOCOMBL. DYyHKIHO-
HAJIBHBIE TPEOOPa30BaHUs XPOMO-
COM. OcHoBa CTPYKTYPHO-
(YHKIMOHANBHBIX  TTPeoOpa3oBa-
HUNA XpoMocoM. Lluromornyeckue
MEXAHU3MBI perumKanyu. Lluro-
JIOTMYECKME MEXAHU3MBI  TpaH-
ckpunumu. Llpronornueckue me-
XaHU3MBbI CErPEralyy.

89

[ToaroroBka k 1adopa-
TOPHBIM 3aHATHIM

OCMBICIIEHHE W 3aKPEIUICHUE TEO-
PETHUYECKOTO Marephajia B COOT-
BETCTBUM C COJICpKaHUEM JIabopa-
TOPHBIX 3aHATHH. M3yueHue jnek-
[IMOHHOTO MAaTepHuasia, BbBINOJIHE-
HUE JOMAIITHETO 3aaHMSI.

50

IloaroroBka x cnave 3a-
4eTa, HK3aMEHa

[ToBTOpEHUE U 3aKPEIIIEHUE U3Y-
YEHHOTO MaTepuaia

13

Bcero:

232




S METOANYECKHUE PEKOMEH/JAIUU 11O U3YUYEHUIO
JUCIIUIIJINHBI
5.1 PexoMeHaanMuU MO UCTOJIB30BAHUI0 MATEPUAJIOB padoyeil mporpaMMbl

Kypc «lLlaToreHernka B >KUBOTHOBOJCTBEY», IPEIHA3HAYEH Ui OCBOCHUS
00y4aroIUMUCS TI0 HAMTPABJICHUIO «300TEXHUS PACCUMTAH HA JBA CEMECTPA U CO-
CTOUT M3 JICKIMOHHBIX U JJAOOPaTOPHBIX 3aHATHI. B mpouecce n3ydeHus IUTOTE-
HETHUKHU B )KMBOTHOBOJCTBE OCBAUBAKOTCSA OCHOBBI M COBPEMEHHOE COCTOSIHUE IH-
TOICHETUKH, aHAJIN3 TEHETUYECKUX CTPYKTYP KIIETOK, MX KOJTMYECTBEHHAA U Kaye-
CTBEHHAs U3MEHYUBOCTb U HCIIOJIB30BAHUE B 300TEXHUYECKON HAYKE U MIPAKTUKE.

JIns 3aKpenyieHusl TEOPETUYECKOr0 MaTeprasa MCIONb3YIOTCs nadoparop-
Hble paboThl. MarucTpel MOMYYarOT 33/laHUE 3apaHee, 10 BBINOJHEHUS J1abopa-
TOPHOU PabOTHI, YTOOBI UMETH BO3MOKHOCTh O3HAKOMHUTBCS C €€ COACPYKAHUEM U
OOATOTOBUTHCS K HEH.

Hcnonb3yemble METOABI MPENOAABAHNA. JEKIIMOHHBIE 3aHATHS C UCIOJIB30-
BAaHUEM KOMITBIOTEPHBIX MPE3EHTALMIA, HAMISIHBIX MOCOOMH M pa3gaTOYHbIX Ma-
TEPUATIOB, WHIWBUAYAIbHBIX M TPYIIOBBIX 3aJaHWl MPU MPOBEACHUM Jabopa-
TOPHBIX 3aHSATHIA.

[Tpn npoBeacHur NaOOPATOPHBIX 3AHIATHIA HCIONB3YOTCS 3JIEMEHTHI MPO-
OnmemHOro oO0yueHust. TeopeTHMUECKHid Marepuall WUTFOCTPUPOBAH TMPUMEPAMHA
IIPAKTUYECKOTO NMPUMEHEHUS 3HAHUM MO0 IUCLUIUIMHE K PEATBHBIM KIMHUYECKUM
CUTYaLUSM.

5.2 oxke/IaHUSA K H3YYCHHIO OTACIBHBIX TEM Kypca

Jliis Gonee rimyOOKOro u3ydeHusl MpeAMETa NpenoaaBaTellb NPeI0CTaBIISCT
MarucTpam HHQOpMaLHo O BO3MOKHOCTH UCIOJIb30BaHNs MHTEPHET-PECYPCOB MO
pazzuenaM JUCLUIUIAHEL.

[Tpn HATMYKMK aKaAAEMUAYECKUX 3aJ0JKEHHOCTEN MO JIEKIIMOHHBIM W 1a00pa-
TOPHBIM 3aHATUSAM, CBSA3aHHBIX C UX MPOIYCKaMU MPENOAAaBaTEND BBIIAET 3aJaHHUE
MarvcTpy no MpoMyIICHHON TeEME 3aHATHS WM HA3HAYAET BPeMs OTPAOOTOK.

JUIs KOHTPOJSA 3HAHWA MArucCTpoB IO JAHHOW AWCLMIUIMHE MPOBOIWUTHCS
PYOESKHBINA U TEKYITUH KOHTPOJIb.

KOHTpONb OCYHIECTBISAETCS MyTEM MPOBEACHUSI KOHTPOJBHBIX padoT ¢ 3Jie-
MEHTaMH TEM, IPEUIOKEHHBIX ISl CAMOCTOATEIBHOW NMOATOTOBKH, a TAKXKE YCT-
HBIW MOPOC MO Pe3yabTaraM MOArOTOBKH K JIA0OPATOPHBIM 3aHsATHAM. [Ipu mpose-
JEHUN TEKYIIEr0 KOHTPOJIA UCIIOJIB3YIOTCS KOHTPOJIBHBIE BOIIPOCHI, TECTOBBIE 3a-
JAHWS.

5.3 Pexomenaanuu no padore ¢ aureparypoii

[TpaBuibHBI TOA0OP Y4EOHMKOB PEKOMEHIYETCS MPEMOAABATEIEM, YH-
TAKOIUM JICKIIMOHHBINA Kypc. HeoOxoaumas nuteparypa MOKET OBITh TaKKE YKa-
3aHa B METOJMYECKUX pa3paboTKax Mo TaHHOMY Kypcy.

Hzyyas marepuan no yu4eOHHKY, CIEAYET MEPEXOJNUTD K CIAEAYIOMIEMY BO-
POCY TOJBKO MOCTE MPABWIILHOTO YSICHEHUS MPEABIAYILIETO, OMUCHIBAas HA Oymare
BCE BBIKJIAJKH (B TOM YHCJE T€, KOTOPBIE B YUCOHUKE OMYIICHBI WM HA JIEKIWU
JaHbI AJ1s1 CAMOCTOSITENTbHOTO BBIBOJA).

5.4 CoBeTbl 0 MOATOTOBKE K 3K3aMEHY









MEXYTOUHOM arrectauuu. Ayau-
Topust Ne2247

(OI'EOY BO Camapcruti I'AY, e.
Kunenw, n.e.m. Yemo-Kunenvcrui,
yia. CnopmusHas, 0.74)

[Tomenienue mss CaMOCTOSITEIb-
HOW paboTsl, ayd. 3310a (unTanb-
HBIH 3aI)

Camapcras 061., 2. Kunens, n.2.m.
Yemo-Kunenvexui, yn. Cnopmue-
Has, 0. 84.

ITomelenne Ha 6 MOCAJOYHBIX MECT,
YKOMIUIEKTOBAHHOE  CHELMATU3APO-
BAaHHOW MEOEIbI0  (KOMIBIOTCPHBIE
CTOJIBI, CTYJIbsl) U OCHAIEHHOE KOM-
MBIOTEPHON TEXHUKOHN

(6 pabouux CTaHILMIA), MOAKITFOYCHHOM
K cetn «MHTEepHET» M 00ecrneunBaro-
e JOCTYI B 3JEKTPOHHYEO MH(DOP-
MalMOHHO-00Pa30BaTENbHYIO  Cpely
YHUBEPCHTETA

[lomewenne Uil XpaHEeHUs W
MPOPUIAKTHYECKOTO 0OCITyKUBa-
HUSL y4eOHOro 00OpyIOBaHHS,

ayn. 32030.
Camapcras o601., e. Kunenw, n.e.m.

CrnenuanbHblii UHCTPYMEHT M WHBEH-
Tapb U1 y4eOHOTO 000y TOBAHUS:
KUCTOYKH JJIsl OYMCTKU KOMITbIOTEPOB
U KOMITJIEKTYIOUIUX, CIIUPT, KOMILJICK-
TYIOLIUE U PACXOTHBIE MATEPUATIBI.

Yemo-Kunenvexui, yin. Cnopmus-
Has, 0. 84.

8 ®OHJ OHEHOYHBLIX CPEJACTB /151 IPOBEJEHWSI TEKYIIENA 1
HPOMEXYTOYHOU ATTECTALIUN
8.1 Buabl 1 GpopMBI KOHTPOJIS 1O AUCHHUIVIHHE

KOHTpone  ypOBHS yCBOCHHBIX 3HAHWH, OCBOCHHBIX YMEHUH U
NPUOOPETEHHBIX HABBIKOB (BIIAJCHMIA) OCYIICCTBIISIETCS B paMKax TEKYLIETO M
IPOMEKYTOUYHOTO KOHTPOJISI B COOTBETCTBUM C [107105KEHHEM O TEKYLIEM KOHTPOJIE
Y IPOMEXKYTOYHOM aTTecTalny 00yYarOmuXxCs.

Texymmii KOHTPOJIb OCBOCHUSI KOMIETCHIMA MO JUCLMIUIMHE MPOBOIUTCS
OPA U3YYECHUU TEOPETUUYECKOrO0 MaTepuasia, BHIMOIHCHUN 3aJaHWi Ha MpakThye-
CKMX 3aHSTHSX, BBITOJHCHUM WHIWBHIYAJBbHOTO 3aJaHus. TE€KylmeMy KOHTPOIHO
NOJUIEKUAT MOCEHIACMOCTh O0YUAOIIMMUCS ay IUTOPHBIX 3aHATUH U paboTa Ha 3a-
HATHUSIX.

HTOroBoii o1ieHKON OCBOCHUS TUCHUITJIMHAPHBIX KOMMETEHIMN (pe3ynbTa-
TOB OOYYEHUS M0 AUCLHUIIIIMHE SBISETCS MPOMEKYTOUHAS arTecTanus B popme 3a-
4eTa, TPOBOJAUMOTO C YYETOM PE3YIBTATOB TEKYIIETO KOHTPOJISL.




8.2 TumnoBbie KOHTPOJbHBbIE 3aJaHHUS WJIH HHbIE MaTEpPHAJIbI,
HeoOX0AuMbIe [JI1 OLEHKH PpPe3yJIbTATOB OCBOCHHSI 00pa3oBaTe/IbHOI
NPOrpaMMsbl B paMKax y4eOHOH JMCUMIINHBI

NuaauBuayabHble TBOPYECKHE 3aJaHHS

1.Ctpoenue xpomocoM. KaproTuribl pa3HbIX BUAOB )KMBOTHBIX.

2.MoaenupoBaHue reHHBIX MYTALHA.

3.ITokazarenu pazHoOOpa3usl NPU3HAKOB B COBOKYIMHOCTSIX.

5.Y3amepenne CBA3M MEXKAY NMPU3HAKAMU.

6. B3auMOOTHOLIEHHE AJUIETCH.

Cmpoenue xpomocom. Kapuomunel JCUSOMHBIX PA3HBIX GUOOS.

Ilenv: O3HAKOMUTBCS ¢ MOPQPOIOTUYECKUM CTPOCHHEM XPOMOCOM, HATH
MeTa(a3HbIe TUTACTUHKKM HA MpEnaparax, COCTABUTh KAPUOTPAMMy M ONPEACIUTh
XapaKTEPUCTUKHA KapuOTHIIA.

3aoanue: 11poenute MACHTU(PUKALMIO XPOMOCOM OJHOTO M3 KapHUOTHUIIOB,
UCIOJIb3Ysl MOCTOSIHHBIE Mpenaparbl MeTada3HbIX TUIACTUHOK PA3JIMYHBIX BHOB
OPraHM3MOB U UX MHKpo(doTorpadun.

MeToauKka BEIOTHEHHS

Kaxxnomy oOyuaroniemycst BbIIACTCSl 33JaHAE COTVIACHO WHANBUAYAIBHOIO
BapraHTa. O0y4arommecs BBITOJHSAS 3aIaHUE, COCTABISAIOT AJTOPUTMBI PELICHUS,
BBISIBJISIFOT OOLIME 3aKOHOMEPHOCTH. [Iponece pemenuss HOCUT COPEBHOBATENBHBIN
xapaktep. OOyyaromuecs, CpaBsSOUIMECs ¢ PEIICHUEM OBICTPEE U MPABUIIBHEE
NOJTYYarOT JOTIOJIHATENBHBIN 01, KOTOPbI B JAIbHEHIIEM BIIMSET HA MOIYUYEHHUE
HAKOMMUTENBHOTO pe3yibTara (POPMUPOBAHHUS 3a4E€THOTO Oaa.

[Tocie  BBIMOJMHEHWST BCcEeX  3aMaHWil  OOydYarOIMECS  AHAIM3UPYIOT
NOJTyYeHHBIe pelieHus. [locne oO0Cy>KaeHus Mopsiika U METOJAWKH BBITOJHEHUS,
JIENIAr0TCS BBIBOJIBI C JOKA3aTENBCTBOM TPABHIIbHOCTH MOJTYUYEHHBIX PE3YIbTATOB.

Kpumepuu u wikana ouenku npu 3auume 1a00opamopHsix pabom
U 2PYRNOGHIX U UHOUBUOYATbHBIX MEOPUYECKUX 3A0AHUIL:

- OLICHKA «3QUT€HO» BBICTABIIAECTCS OOYYAIOMIMMCS, €CTM OHM CBOOOJHO
BIQJICIOT MAaTePUAIIOM, CTPOMT OTBET JIOTMYHO B COOTBETCTBHUM C IUIAHOM,
NOKA3bIBAET XOPOIIME 3HAHWS. Pa3BepHYTO AapryMEHTUPYET BBIABUIACMBIE
NOJIOKECHUSL, TPUBOAMT YyOEOUTENbHbIE MNpPUMEPBL. Jlenaer CcoaepykaTebHbIe
BBIBO/IBI.

- OLEHKA «HE 3aUTEHO» BBICTABISIETCS OOYYarOIEMYCS MPU  YCIOBUHU
HEAOCTATOYHOIO  PacCKpeITUs  BOMPOCOB. (OOHApY)KMBAcT HE3HAHWE WA
HEMOHMMAaHUE OoJiblIe WM  HauboJiee CYIIECTBEHHON 4YacTH COAEP)KaHUs
Marepuana, He MOXKET HMCIPABUTh OMIMOKH C MOMOINBI0 HABOISIIMX BOIPOCOB,
JOIYCKAET rpy00o€e HApPYLICHHUE JIOTUKA U3TI0KEHUS. BBIBOIBI MOBEPXHOCTHBHI.

IIpomexyTouyHas aTTecTanus



[TpoMexxyTo4yHas aTTecTalMs 1O HWTOraM  OCBOCHMS  JUCIUTUIAHBI
OCYIIECTBIIAETCS B BUJC 3aueTa M SK3aMEHA. 3a4eT M AK3aMEH MPOBOAATCS IO
oueram.

IlepeyeHb BONIPOCOB A/ MOATOTOBKH K 3a4€Ty
. CTpOEHME KIETKU: MPOKAPUOTUUYECKOM, 3YKAPUOTHUECKOH.
. CTpOCHME KIETKU. PACTUTEIBHON U JKUBOTHOM.
. Knetounsiit uukit.
. Jlenenue xieTkn. Muto3
. Meiio3, 3ransl ¥ TPUHLIMIIBL.
. ATIonTos.
. YHHKaJbHBIE U NOBTOPSAIOLIKECS nocienosareibHoCcTH JIHK B Xpomoco-
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Max.

8. Carerumtnas JIHK u ee cBOMCTBA, JIOKATA3AMS B XPOMOCOMAX

9. YpoBHM Oprasusanuu XpoMaTHHA: HYKIEOCOMA, HEKIEOMEPA U UX Xapak-
TEPUCTHUKHU.

10. YpoBHHM OpraHmMsanuu XpoMaruHa: XpoMOMEpPa, XpOMOHEMA, XpOMaTuaa
1 UX XapPaKTEPUCTUKHU.

11. CrpoeHue TETOMEPHBIX U LIEHTPOMEPHBIX PalOHOB XPOMOCOM.

12. OceBbI€ 3JIEMEHTBI XPOMOCOM.

13. Monenu MUTOTHYECKOH XPOMOCOMBI.

14. MexaHu3Mbl POCTPAHCTBEHHONW OPraHU3aly XPOMOCOM: CBSI3b XPOMO-
COM C sIEpHOM MEMOPAHOM, MEKXPOMOCOMHBIC aCCOIUAIUH.

15. CBs3b YHCIIOBBIX U CTPYKTYPHBIX XPOMOCOMHBIX AHOMAJIMK C HApylLle-
HUEM IUJIOJOBUTOCTH U IPYTUMU ITPU3HAKAMMU.

16. VloHbI METANIOB M MX POJIb B CTPYKTYPHO-(PYHKIIMOHAILHOM OpraHusa-
LMK XPOMOCOM.

17. LINTOr€eHETUYECKAE MEXAHU3MBI CTEPUIIBHOCTH.

18. Comarnueckas KOHbIOranus, PEHOMEH U CPAaBHUTENbHAS XapAKTEPHCTH-
Ka.

19. Konproranus XpoMOCOM, MEXaHU3MBI.

20. KpoccuHroBep, €ro OCHOBBI, TUITOTE3BI 1 MEXAHU3MBI.

21. DBOMIONMOHHAS KOHIIETIIUS XPOMOCOM.

22. IlydpduHr B OHTOTEHESE.

23. LIUTONIOrM4eCKOE KAPTUPOBAHUE FEHOB.

24. ITpobnema qUTONOrMYECKOr0 aHAJIOTa FeHa.

25. AMmnudukanus reHOB U TEHETUYECKast MPUPOia ITOTO SIBJICHUS.

26. EnvHUIIBI PETTUKALUN.

27. llpencraBineHue O PEILIAKOHE.

28. JIuneiinas GyHKIMOHATBHAS HEOJHOPOIHOCTh MeTa(a3HON XPOMOCOMBI.

29. JludpdepeHumanbHOE OKpallMBAaHUE KAK METOJ BBISIBICHHS TETEPOXPO-
MAaTUHOBBIX CETMEHTOB.

30. DyXpOMaTHHOBBIE U TETEPOXPOMATUHOBBIE PAHOHBI XPOMOCOM.

31. BO3MOXHBIE MEXaHU3MBI BOSHUKHOBEHHSI XPOMOCOMHBIX NIEPECTPOEK.

32. XpoOMOCOMHBIE U XpOMaTUAHBIE adeppaluu.



33. XpOMOCOMHBIE MYTALUH. .

34. Mertada3Hblii aHATTU3 XPOMOCOMHBIX MIEPECTPOEK.

35. 'éeHETUYECKUE U IUTOJIOTUYECKME METO/IBI BBISBICHUS TPAHCIOKALIMIA.

36. I'eHeTHYECKHE U LIUTOIOTMYECKUE METOIbI BBISIBIIEHUS] HHBEPCHH.

37. CeCTpUHCKHE XPOMATUIAHBIE OOMEHBI, HX MPOUCXOKIECHUE, TPUPOAA U
MPUKJIAJIHOE 3HAUYCHHUE.

38. Jlenennuy v AYIJIMKALMKA TEHETUYECKOTO MaTepraa.

39. CTpyKTypPHO-IIPOCTPAHCTBEHHAS OPraHM3alsl Kak OJHA U3 XapaKTepu-
CTUK KapuOTHIA.

40. BUaoBBIE M MHOUBUAYAIbHBIE XaPAKTEPUCTUKK KAPUOTHIIA.

41. Kapuorpamma.

43. I'eTepOXpOMATHH 1 3BOJTIOIMS KAPUOTHIIA

44, DHAOMHUTO3, HOJIUTCHUS, HOJTUILIOU UL

45. OcoOEHHOCTH THOPUIOJOTHYECKOTO MeToAa MeHaens

46. 3akoH eAMHOOOpa3ust THOPUIOB NEPBOIO MOKOJIECHUS.

47. 3aKOH PaCIICIUICHHS.

48. Aramusupyroniee CKpemmBatue. [1paBuiio 4ucToThl ramer

49. 3aKOH HE3aBUCUMOTO HACIEA0BAHUS NPU3HAKOB. [lomurubpuanoe
CKpELIMBAHUE

50. BzaumoneicTBre HeaJUIENIbHBIX T€HOB.

Ilpumep ounema 014 IK3AMeHa

MUHUCTEPCTBO CEJIbCKOI'O XO3UCTBA POCCUUCKOU GEJIEPAILTIN
(denepaabHOE rOCyIapCTBEHHOE OFOKETHOE 00Pa30BaATEIBLHOE YUPEIKICHUE
BBICIIETO 00pa3oBaHUs
«Camapckuii rocy1apcTBeHHbIH arpapHblii YHUBEPCHTET
36.04.02 — «300TeXHUS
Kagenpa «3oorexHus»

JucuuniuHa «L{uToreHeTnka B )KUBOTHOBOICTBEY

buier 9
1. XpOMOCOMHBIE MyTaLIAX
2. CBs3b YUCIIOBBIX U CTPYKTYPHBIX XPOMOCOMHBIX AHOMAINANA C HAPYLICHUEM
TUIOJOBUTOCTH W JPYTHMH MPU3HAKAMHU.

CocraBuTenb E.C.3aiinieBa
(TIoIImCh )
3aBenyroumii kadeapoi C.B. Kapamacn
(ToImch)
« » 20 T.

IIpuMep 3TaIOHHOI0 0OTBETA HA BONIPOCHI OUJIeTa
1.XpoMocoMHBIE MyTaLIUH.




Mymayuu — 370 U3MEHEHUE TUIIA, YUCIIA WIA NOPSAIKA PACTOJIOKECHUS HYK-
JIEOTUJOB B TCHETHUECKOM MaTepuaie.

Cmpykmypuvie mymayuu xpomocom. VI3BECTHO HECKOJIbKO THIIOB CTPYK-
TYPHBIX MyTaumii: 1)xonyesvie oeneyuu (ACPUIICHCH, WA HEXBATKHW ), IPU KOTO-
PBIX TEPSIOTCS KOHIICBBIE YYACTKH XPOMOCOMBI M MPHJIECKAIIUE YYACTKH, 2) uH-
mepcmuyuaivivie Oejleyull, oopazylowuecs depes Guinemiusanue 6HympeHHeeo
yuacmka xpomocomel. [lpu Oeieyusix oopazyiomes yenmpudeckue (cooepicayue
yeumpomepy) u ayenmpuyeckue (becyenmpomepHvie) ppacmermol,; 3) Oyniuka-
yuu — MEPECTPOINKH, 00pa3yroIMeECs B pe3ysibTaTe A00ABICHUS OTACIBHBIX FEHOB
win ONOKOB TeHOB; 4) ungepcuu MOBOPOT OJOKA TE€HOB BHYTPU XPOMOCOMBI Ha
180°; 5) mpancioxkayuu — nepeMeIIEHUE YHACTKOB BHYTPH XPOMOCOMBI WJIM OOMEH
MEXKIY Pa3IMuHbIMK XpoMocoMamu. OOMEH y4acTKaMu MEXKIY XPOMOCOMAaMH Be-
JET K BO3HUKHOBEHWIO PELMITPOKHON TpaHciokauuu. OObEIMHEHUE ABYX AKPO-
LHEHTPUUYECKUX XPOMOCOM B 00JIACTHM LIEHTPOMEP MPUBOAUT K OOPA30BAHHIO
TPaHCIIOKAIMK pOOEPTCOHOBCKOIO TUMA (POOCPTCOHOBCKAS TPAHCIOKAIMS ).

Yucnogvie mymayuu xpomocom. PaznnuyaroT CIEAYOIUE TUIBI 3TUX MyTa-
uit: 1)noruniouous — yBENMUEHUE YKCIA TAJIOUIHBIX HAOOPOB xpomocoMm. [lo-
JUIUTOUIHBIE (POPMBI MOTYT OBITh TPUILIOWAAMHU (371), TeTpamionaamu (4n), eH-
tatongamMu (57) u T.4. 2)aneynioudus (TETEPOIIONINS) — U3MEHEHUE YMCIIa
XPOMOCOM, HEKPATHOE rartonanomy uncny. [Ipu monocomuu tepsercs ogna xpo-
MocoMa U3 Habopa (2n-1), Ipu HYJUTMCOMUM OTCYTCTBYET OJIHA Mapa roMOJIOrHY-
HBIX XpoMocoM (2n-2). JlobapneHune k HaOOpy OAHON M O0Jiee XPOMOCOM BEJET K
BO3HUKHOBEHUIO nosucomuu. Habop xpoMocom, paBHbINA 271 +1, Ha3bIBAKOT TPUCO-
MUEH, YTO SBJIICTCS YACTHBIM CIYy4YacM MOJITMCOMUHU.

2. CBsi3b YHCJI0OBBIX H CTPYKTYPHBIX XPOMOCOMHBIX aHOMAJIMII € HApPY-
[ICHHEM IVI0A0BUTOCTH M IPYTHMH NPU3HAKAMH.

H3BECTHO, 4TO MOHOCOMUS U HYJUIMCOMHMSI ¥ K.P.C. BEAYT K paHHEH rudenu
3MOpHOHA. Y MHOTMX NOPOJ OMUCAHBI TPUCOMHHU 18-l ayTOCOMBI, KOTOPBIE BEAYT
K rMOenn mioja WM CMEPTH MOCHE POKICHUS. OTa MYyTalUs CONPOBOXKIAETCS
MHOTMMM aHOMajusMu(ruaponedanus, MOPoKU CEpANA U Ap.). Y XPIKOB C KPHII-
TOPXM3MOM YacTO BCTPEYAETCs aHeyronans u nomucomus ¢ 39, 40 u 41 xpomo-
COMAaMH.

Onucanbl MHOTME aHOMAIMM TOHOCOM: XXX, XXYu op. Yacto Tpucomus
BCTPEYACTCS B PA3IMUYHBIX BapuaHTtax mozauumsma: 60, XV,61, XXY u op. Cpeou
Ovikog-npoussooumeneti sapecucmpupogario 0,43-1,77% ¢ XAMEPU3MOM TMOJIOBBIX
XpPOMOCOM. XUMEPHU3M TOHOCOM y CKOTa — MoKa3arenb GpuMapTiau3mMa. Opumap-
TUHU3M Y TEJIOUEK BEACT K OCCIUIONWI0, a y OBIKOB B PSAJE CIIy4acB BBI3BIBACT
HApYLICHUE BOCTPOU3BOAUTENbHONU (QyHKIMU. OKono 1,3% SATHAT, POAUBIIMXCS B
MHOTOIIOHOM TOMETE, SIBIISFOTCS] (PPUMAPTHHAMM.

Penko BcTpevarores Obikn ¢ kapuoturnom 60, XXY, 4To BEAET y HUX K TUIO-
TUTA3UH CEMEHHUKOB, HEKPOCTIEPMHH WJIH OJIMTOCIIEPMUH.

VY CBHHEH M KO3 4acTO BCTPEYAIOTCS UHMEPCEKChl — YKUBOTHBIE, UMCIOLIHNE
NPU3HAKK MYKCKOTO M KEHCKOro mona. OOBIMHO [UIsi HHTEPCEKCOB XAPAKTEPHO
NOBEICHUE KaK y CaMIOB, OJJHAKO OHHM OTJIMYAKOTCS MO MOJIOBO aKTUBHOCTH. BEI-
JIEJIEHbl OCHOBHBIX THIA MHTEPCEKCYyaTbHOCTH. [lepBblii T cBsi3an ¢ 38 XY kapu-



OTHIIOM W MOSBISAETCS KeHCKUH TUN. [TonyOpares TakuX »KUBOTHBIX MOTYT OBITh
KPUOTOPXaMHU. Y BTOPOro TWna HaOIHOJAcTCd HEJOPA3BUTUE TOHAA KaK NPHA CHH-
npome TepHepa (XO) y denoBeka ¢ npeoOiialaHieM MY>KCKOTO Tma. TpeTuid Tun
accouuupyercs ¢ 38 XX kapuoTUnom, ¢ npeodaaJaHueEM MY>KCKOTO (PEHOTHIIA.

VY Oenbruiickux >kepeOLoB ¢ ABYCTOPOHHUM KPUOTOPXHU3MOM OTMEYAETCS
MO3auIHA3M B KJI€TKaX CEMEHHUKOB XX, XV, XXV.

Takum 00pa3oM, aHOMAJIMK TOJIOBBIX XPOMOCOM M CBSI3aHHOE C HUM Hapy-
HICHHE BOCITPOU3BOIUTENIBHON CIOCOOHOCTH BBI3BIBAET HEOOXOAMMOCTh MPOBEIEC-
HUS LUTOTEHETUYECKOTO KOHTPOJIS )KUBOTHBIX.

HawnGonee yacTo HapylIeHHE XPOMOCOM Y K.P.C. — TPAHCIOKALMs MEPBOM 1
ABaauaTe neBiaToi ayrocoMm. Cpeau 1173 rosoB KpacHOro IBEACKOrO CKOTA Ya-
CTOTa TETEPO3UTOT MO 3TOM myTtammu coctaBwia 14%, a romosuror — 0,34%.
BONBIIMHCTBO MCCIIEN0OBATENEH OTMEUYAKOT CHUKEHUE TUIOJOBUTOCTH y CKOTA C
TpaHciokanuei 1/29 na 3,5-10%. [1o HEKOTOPBIM TaHHBIM, KOPOBBI C 3TOWH aHOMa-
JMeH UMET 0oJiee HU3KYI0 MPOAYKTMBHOCTh. TpaHCloKauus BCTpEYaceTCs MpU
Takux 3a00JICBAHMSX, KaK JICWKO3, XOHAPOAUCTPO(PHU, aHOMAIMHM LEHTPAIbHON
HEPBHOU cuctembl U Ap. bonee yem y nmopox 30 mopoa CKOTa BBISBIICHA PELU-
NpOKHAas TpaHciokauust 1/29. OIHAKO y TONIITUHCKOTO M YEPHO-MECTPOro CKOTa
OHA MOYTH HE BCTpeyaeTcs. [1onmysMMOHHO-TeHETUYECKUI aHAIU3 TPAHCIOKAUT
1/29 y CHMMEHTaNBCKOTO M CBIYKBCKOTO CKOTa, MpoBeacHHbI A W, JKuraueBbim u
Jp. , TMOKa3aJl HIMPOKOE €€ pacmpocTpaHeHUE Yy OBIKOB-Mpou3BoauTeneit Ha 10
wieMnpeanpusatusx Poccun. Cpennsis yactora Tpancinokauun Obuta 7,43%. B oc-
HOBHOM Y K&KJOW MOPOJbI UIMEETCsS KAaKOH-TO OJAWH THUII TPAHCIIOKALMU, 4 Y CUM-
MEHTAJILCKOI0 CKOTA ONUCAHO 4 TUNa.

Y HEKOTOPBIX NPOM3BOAMTENEH C TPaHCIOKAUMAMUA MOAOOHOIO TUNA
HAOFOIAETCS PE3KOE CHIKEHHE TJIOTOBUTOCTH. PE3K0e CHUKEHUE OITOI0TBOPS-
OLIEl COCOOHOCTH CrEepMbl OBIKOB € TPAHCIIOKAUMEN BBI3BAHO HAPYIIEHUEM
MeOoi3a U cerperaumu. B To ke BpeMst UMEIOTCSl JAHHBIE O TOM, YTO TPAHCIOKALUs
1/29 B HEKOTOPBIX MOMYJISLMSIX SBJISIETCS HEUTPATbHONW WJIM HE3HAYUTEIIBHO BIIMS-
€T Ha BOCHPOM3BOJUTENbHBIE KauecTBAa. OAMH OBIK-MPOM3BOAMTENL C FEHETHYE-
CKUM JI€(PEKTOM HAHOCUT SIKOHOMUYECKUH ymepo 3a roa 2-3 MiH. pyo.

BonbmmHCTBO MCCIenoBaTeneil CUuTarT, 4T0 OBIKOB-HOCHUTENCH TPaHCIIO-
KALMi HE CIEAYET UCIIONIB30BATh ISl UCKYCCTBEHHOTO OCEMEHEHHS.

VY CBHHEH Pl PEIMIPOKHBIX TPAHCIOKALMNA CHAYKAKOT IUIOAOBUTOCTD HA 26-
100%. Peunnpoknsie Tpancnokauuu 4-14 u 7/15 cHWKarOT N010BUTOCTE Ha 45%.

Ckopocth pocta 10 35-AHEBHOTO BO3PACTA BHILIE Y MOPOCAT —HOCUTEIICH
TPAHCIIOKAIIMK, OJIHAKO OOIIME MOTEPH MOPOCIT paBHbI 28%. MOXKHO PEKOMEHI0-
BaTh B MEPBYIO OYEPENb LIMTONCHETUYECKOE UCCIIEIOBAHUE XPAKOB, €CJIU B 6 TTOMeE-
TaxX OJHOT0 Xpsika ObLIO MEHBLIEC 8 >KMBBIX MOPOCAT. JKenmareapHO OpraHu3oBaTh
PEryJISIPHBIA [IUTOTCHETUYECKUIT KOHTPOJIb M BBIOPAKOBKY CBUHEH-HOCUTENCH
TPAHCIIOKALMI, U B MIEPBYIO OUEPEAb XPAKOB, UCIIOJIB3YEMBIX U1 UCKYCCTBEHHOTO
OCEMECHEHMUS.

VY Kyp CYIIECTBYIOT OYEHb OOJIBIINE PA3IUYHAS MEXKAY TOPOJAMU U JIMHUSAMHU
N0 YaCTOTE XPOMOCOMHBIX abeppaumid. Tak, y Kyp KOPHEIbCKOM K-pe3uCTEHTHOM
JIMHUM YacToTa paBHa 1%, a nuaum Bupmkunus HIWS — 14,5%.



YacroTra XpoMOCOMHBIX abeppanuii y OpoinepHoii manm Kyp paBHa 10,2%,
nerropHoB -1,41, a y kpoccoB Mexxay HUMH -4,6%.

XPOMOCOMHBIE U TEHOMHBIE MYTALMH CBSA3aHbI C BPOXKACHHBIMU AHOMAJIHs-
MU JKHBOTHBIX. Y K.p.C. YKOPOUYEHUE HWDKHEW YEIIOCTH, KPUNITOPXU3M, KAPJIAKO-
BOCTb U JP. OTKJIOHEHHS COYETAIOTCS ¢ TPUCOMUEH 110 ayTOCOMAM.

[Ipm nekiko3ax y K.p. ¢. [I0BBIIEH YPOBEHD MOJUIUIONU MM, TETEPOTIOIMUILIO-
UMW U TPAHCIOKAUMNA. Y JKUBOTHBIX € XPOHHUYECKOW THUMITAHUEN BCTPEYAFOTCS
Pa3phIBBI B MOJOBBIX XPOMOCOMAx M ayTocoMax. YacTtora XpoMOCOMHBIX abeppa-
LMA OTPULATENBHO KOPPENUPYET € MPOAOILKATEIILHOCTBIO )KU3HU OPraHU3Ma.

[lepedeHb BOMPOCOB [T MOATOTOBKH K SK3aMEHY
. CTpyKTypa HIMMYHOTI00YJIMHOB.
. 'eHeTnKa UMMYHOTTIOOYJIMHOB.
. 'eHeTnYeCKnii KOHTPOJIb UMMYHHOT'O OTBETA.
. I'maBHBINA KOHTPOJIb TUCTOCOBMEcTUMOCTH (MHC).
. [lepuunbie 1€PEKTHI IMMYHHON CUCTEMBI.
. 'eHeTnyeckue anoMainu
. HacnencTBEHHO-Cpe1OBbIE AHOMAJIHN.
. DK30TCHHBIC AHOMAJIHMH.
. MynpTr(akTopuanbHOE HACICIOBAHHE.
10. TIeHEHTPaHTHOCTh W SKCIIPECCUBHOCTD TP HACJIECIOBAHUN AHOMAJIHAI
11. AHOMaMH y CENbCKOXO3SIMCTBEHHBIX KUBOTHBIX, O0OYCIIOBJICHHBIX MyTaI[UsIMU
T'CHOB.
12. 3aKOH rOMOJIOTHYECKHUX PSAAOB B HACJIECIACTBEHHON N3MEHUYMBOCTH.
13. PacnipocTpaHeHe aHOMAJIAA XPOMOCOM B MONYJISIUSAX )KUBOTHBIX
14. 'eneTHyUeCcKas yCTOWYMBOCTD U BOCIIPUUMYHUBOCTD K OaKTEPAATTBHBIM 00JIE3-
HAM
15. T'eHeTnueckas yCTOMUMBOCTh U BOCIPUUMYMBOCTh K T€JIbBMAHTO3aM
16. I'eneTHuecKas yCTOHYMBOCTh M BOCHIPUMMYMBOCTD K MPOTO3003aM
17. I'eHeTrUECKas yCTOMYMBOCTh U BOCIIPUUMYNBOCTH K BUPYCHBIM HH(EKIIASIM
18. 'eneTHueckas 00yCIOBICHHOCTE OOJIE3HEH JKENTYJOUYHO-KHIIEYHOTO TPAKTA
19. bone3nn oOMeHa BEIECTB
20. Posib HACEACTBEHHOCTH B TPEAPACTIONIOKEHHOCTH YKUBOTHBIX K OOJIE3HSAM KO-
HEYHOCTEN
21. Posyib HACAEACTBEHHOCTH B MPEIAPACTIONOKEHHOCTH KUBOTHBIX K OECITIIOIUIO
22. Ponb HACNEACTBEHHOCTH B MPEAPACTION0KEHHOCTH KUBOTHBIX K CTPECCY
23. Bnusiaue (pakTopoB CpeAbl HA YCTOWYMBOCTD K OONIE3HAM
24. YueT BpOXKACHHBIX aHOMAJTUil U OOJIE3HEH.
25. TloBbIlICHHE HACIIEACTBEHHONW YCTOMYMBOCTH KUBOTHBIX K OOIE3HAM
26. Ouenka reHo(hoHaa Mopo
27. HacnenyeMocCTh M MOBTOPSEMOCTh YCTOHYMBOCTH K 3a00JICBAaHUSIM
28. MaccoBblii 0TOOP Ha PE3UCTEHTHOCTb.
29. KOMITJIEKCHAsI OLIEHKA reHO()OHAA CEMEHCTB, TMHUIA U TOTOMCTBA MPOU3BOIU-
TEJIEH
30. TTokazarenu otOOpa NP CENECKIUU HA YCTORUYMBOCTD K OOJIE3HSIM
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31. Cenexuus >kMBOTHBIX HAa YCTOMYMBOCTD K OOJIC3HSAM

32. Henpsimast cenekuus Ha PE3UCTEHTHOCTh

33. MepomnpusTis O TOBBILIEHUIO YCTOHUYMBOCTH K OOJIE3HSIM.

34 .3tanbl peam3aivi reHeTUYECKON nHpOpMaIiu.

35.0co0eHHOCTH Nepeaur TeHETHYECKON nHpOpMalK y OaKTepHil.

36.1lenp ¥ 330241 T€EHHOM MH)KEHEPUU B CENEKLINNU C.X. )KUBOTHBIX.

37 .MeToabl IONYyYEHUsI TEHOB CUHTETUYECKUM Ty TEM.

38.MEpPMEHTHI B TEHHON MH)KEHEPUH.

39.BEeKTOPBI B TCHHON MHIKEHEPHH.

40.PexomOrHanTHBIE MOJIeKy bl JIHK | MX OMyYeHre W HCIOJIb30BAHHKE.

41 I'mOpuanzanms JTHK.

42.Cexsenuposanue JTHK.

43 . baHKy reHOB UX UCTIOJIb30BAHUE.

44 I"eHeTHYECKH MOMUMOPPH3M, €T0 3HAUECHUE B CEJICKIIHH.

45 Tlomamop(Hble CHCTEMBI OEJIKOB MX MCIIOIB30BAHKUE B CETIEKIIUH.

46.I'pynnel KPOBH ONPEAETIEHUE, HOMEHKIIATYPa.

47.0co0EHHOCTH HACIICAOBAHUSI TP KPOBH U OJUMOP(PHBIX CUCTEM OEJIKOB.

48 . Hcnionb30BaHME TPy KPOBU B CENEKLUN.

49 TlepCcreKTUBHBIE HAMPABICHHUS B MCCIICIOBAHUAX NOJUMOP(HBIX CHUCTEM Oe-
KOB HCIIOJIb3YEMBIX B CEJIEKLIHH.

50.I'enHble aHOMAJIUH , 0COOCHHOCTHU UX HACJICAOBAHMUS.

51.XpoMocomHbie adOepaluu, UX 3HAYECHUE B CENICKIIUN SKUBOTHBIX.

52.1'éeHOMHBIE MYTALH UX POJIb B CENEKIMHU YKUBOTHBIX U PACTEHUN.

53.DakTophl, BAUSAIONIME HA U30UPATETLHOCTD OIIOA0TBOPEHMUSI.

54 buonoruveckas poJib u ctpyktypa JIHK, nx BunoBas cnenupuyHoCTb.

55.Tunbl PHK, ux ¢pyHKomm.

56.0tarbl peaau3aiui FreHETHYECKON MH(POPMALIHH.

57.1'¢éHeTHYECKUI KO, €T0 CBOMCTBA.

58.1lenu ¥ 3aa4M FT€HHON WHXKEHEPUH, METOBI IIOJYYEHUS T€HOB CUHTETUYECKAM
My TEM.

59.DepMEHTHI B TEHHOW MHKEHEPHUH.

60.BeKTOpBI B TEHHOI UHKEHEPUH.

61.TpaHCreHos, MoayuYeHue TPAHCTEHHBIX )KUBOTHBIX, MX UCIOJIBb30BAHUE B CEJIECK-
U1

62 .11o5y4eHrE TEHETUYECKUX MO3AUKOB, UX 3HAYCHUE B CEIICKLMH.

63 . KJIOHHUpOBAHUE KUBOTHBIX.

64 .1'eHeTUUECKHE aHOMAJIUU >KUBOTHBIX, UX MPUPOAA U OCOOCHHOCTH HACIEI0Ba-
HUS.

65.XpomMocomMHbIe a00epalii, UX HACJIECIOBAHUE H POJIb B CEIEKIIMOHHOM MTPOLIEC-
ce.

66.1 eHOMHBIE MYTallMK, UX POJIb B CEIICKLUH.

67.I'eneTUECKnil OIMMOP(PHU3M, €0 POJIb B CENEKLIUN.

68.MeTonbl BBISBIIEHUS TE€TEPO3ZUTOTHBIX HOCUTENECH BPEAHBIX PELIECCHUBHBIX I'E-
HOB.

69.Cuctema NoBbIICHUS YCTOHYABOCTH K OOJIE3HSIM.



70.CHucTeMBI TPy KPOBH.

71.Kakyro poib UTpact MOJIEKYJIIPHAsA TEHETUKA B CENIEKIIAM )KUBOTHBIX.

72 KneTtounbli UKL ['eHeTrYeCKas CYyIHOCTh MUTO3a, MEHO03a.

73.KapuOoTHUIbI €.X. 5)KHBOTHBIX, HX OCOOCHHOCTH.

74.Ponb saapa v Oprasesul KJIETKH B MPOLECCE HACIEACTBEHHONW NH(POPMALIK.
75.0OCO0EHHOCTH CTPOCHHS TEHETHUECKOTO Marepralia y MPpOKapruoT U SYKapHOT.

Ilpumep ounema 014 IK3AMEHA

MUHUCTEPCTBO CEJIbCKOI'O XO3IUCTBA POCCUUCKOU OEJIEPA-
In1514
(deaepaabHOE TOCYIapPCTBEHHOE OFOKETHOE 00pa30BATEIBLHOE YUPEIKICHUE
BBICILIETO0 00pa30oBaHUs
«Camapckuii rocy1apCcTBeHHbIH arpapHblii YHUBEPCUTET)

36.04.02 — «300TeXHUS

Kadenpa «3oorexHus»

JucuuniuHa «LluToreHeTnka B )KUBOTHOBOICTBEY

buaer 1

1. Crpoenne PHK u tunsr PHK.
2. MDepMEHTHI B TCHHOM MHKECHEPUH.
3. I'eneTnueckuii Koa u OMOCUHTES OeKa.

CocraBuTenb E.C.3aiinena
(ToImMch)
3aBenyromuii kadeapoi C.B. Kapamacn
(TIo/IImCh )
« » 20 T.

IIpumep 3TaI0OHHOT0 OTBETA HA BONPOCHI OWJIeTa

1. Crpoenune PHK u Tuns1 PHK.

OcnoBnas macca PHK HaxonuTcst B nuToIia3Me KIETOK, KyJa OHa MOCTyna-
eT u3 sapa nocne oodpazopanusa Ha JJHK -martpune B Buae puOOHYKIEUHOBBIX KO-
Uil pa3IMYHBIX T€HOB, TAKMM O0Pa30M, HA3BAHWE HYKJIICMHOBAs KHUCI0TA MPUMeE-
HuMo U Kk PHK B TOoM cwmbiciie, uTto 310 coenunenue, kak u JIHK, oOpaszyercs B
KIIETOYHOM $IJIPE - HYKJIEYCE.

CornacHo Mmoaenu npeanoxxeHHoi J[xx. Yorconom n @ .Kpukom (1953) JTHK
NPEICTABIsAET COOOH ABOMHYIO cCupaib U3 uenei (Hute). Llenu yaep:kuBaroTes
BMECTE BOJOPOJHBIMHM CBSI3IMU MEXKIY Aa30TUCTBIMA OCHOBAaHUSIMH, JIEKAIIUMHU
apyr npotuB apyra. CormacHo ux moaenu, moJiekysia JIHK cocrout u3 uenu mo-
JEKYJT 1€30KCUPHO03bl, COEAMHEHHBIX MEXKAY co00i (pochaTHeiMu ocTarkamu. K
KOKIOH MOJIEKYJIE caxapa MPUCOECIUHEHO OHO W3 OCHOBAHWH - aJICHUH, THMMHH,



rYaHUH W UATO3WH. Bropad uens JIHK COCTOWT aHAJIOTMYHBIX COEIMHEHUH, HO
OCHOBAHHUA B HEW PACIOJIOKECHBI TaK, YTO HAMPOTHB aJACHUHA B IEPBOM LEMIH-BO
BTOPOM HAXOAWTCS TUMHUH, HAIPOTHB I'YAaHWHA - LUMTO3WH, NPUYEM AJCHUH U TH-
MUH COCIMHEHBI IBOMHBIMU BOJOPOJHBIMU CBS3IMH, & TYAaHUH U LMTO3UH - TPOWA-
HBIMU.

Cunmes /[HK. B 0oTiMuue OT APYIUX XMUMHYECKMX COCIMHECHHMU MOJEKYJa
JIHK obOnamaer cnocOOHOCThIO K aBTOCHHTE3Y, TO €CTh BOCHPOU3BEIACHHUIO CEOE
n0100HON MOJEKYJIbl U3 COOTBETCTBYIOIUUX COSAMHECHUMN - HYKICOMUO08 HAXOAs-
HIMXCS B SAPE KIETKU. [IPOMCXOAUT 3TO € y4acCTHEM CIEHUATbHBIX (PEPMEHTOB -
ne30KkcupruOoOHyKieassl, paciuemstonieid monekyny JHK, n IHK - nonmmmepassi,
cnocoOcTByronIeil ee cuHtedy. [loa BiauMsiHMEM TEPBOro (pepMeHTa BOJOPOIHBIE
CBSI3W OCHOBAHW HapyLuaroTcs, U ABoMHas uenb JIHK mocreneHHO pacniamaercs
Ha JIBE€ OTHENbHBIE eMd. [Ipyu BO3aeCTBIM BTOPOro (PEPMEHTA K KKIOW U3 HUX
NPUKPEIJISIOTCS KOMIUIEMEHTAPHBIE OCHOBAHUS, COCMHEHHBIE C IE30KCUPUO030ii:
K QJICHUHY - TAMUH, K TAMUHY -aJICHUH, K TYaHWHY - UMTO3WH U K LIUTO3HUHY - I'ya-
HUH. 3aTeM J€-30KCHPUOOHYKIICOTHABI COCTUHSIOTCS (POCHATHBIMU OC TaTKAMMU,U
OKOJIO K&KJION LIENHd MAaTCPUHCKONW MOJIEKYJIBI BOZHUKAECT BTOPAs, JOIOIHAOMIAA
ee 1enb, 00bEINHAIOIASACS BOJOPOJIHBIMA CBS3IMH C MATEPUHCKOM. B pe3ynprare
W3 OQHOW JTBOWHON IIENH IMOJIYYArOTCS JBE, OJMHAKOBBIE IO TTOPAAKY PacIOIokKe-
HUS HYKJIEOTHIOB C UCXOAHON MOJIEKYJION.

B paGote, nocesiennoit crpoennto PHK, @ . Kpuk npeasioxxus cxemy nepe-
Ja4v TeHETUYECKO nH(popmanmm ot rena Kk monekyne oenka: JIHK - PHK - Genok.
Kak BuaHO M3 cxeMbl, HHPOpPMALUS MOXET HAa NMEPBOM 3Tane ObITh 00paTUMOW
(AHK -PHK), Ha BTOpPOM »3Tame BO3MOXEH NEPEXOJ TOJBKO B OJHOM Ha-
NPABJICHUU. DTO 3HAYWUT, TPAHCKpUNLKs MHpopManun ocyuiectBuma kak ¢ JJHK
Ha PHK, Ttak u oOpaTtHo. B oT/inuKe OT TPaHCKPUIIIMKM TPAHCISLMUS MPEACTABIISET
co00if OTHOCTOPOHHUI mepexo reHeTuueckoi napopmanyu ¢ PHK B cTpykTypy
NOJINENTUIHON 11enu Oenka. OOpaTHBINA MPOLECC HE MPOUCXOIMUT.

2. ®epmMeHTHI B TeHHOH HHKEHEePHUH.

[Ipy KOHCTPYMPOBAHWMM BEKTOPHBIX IUIA3MHUJ HMCHOJB3YIOT CIECHUAATBHBIE
(bE€pMEHTBI, KOTOPbIE MOKHO MOAPA3ACTUTh HA HECKOJIBKO rpyni:1) (pepMeHTHI, C
NOMOLIBK KOTOPbIX monyvatoT pparmentsl JIHK (pe- cTpukrassl);2) GepMEHTHI,
cunresupyromme JIHK nva marpune JIHK (monumepassl) mnu PHK (oOparnbie
TpaHcKpunTasbl);3) ¢epmenTthl, coeaunsitomme (parmentel JHK (muraser);4)
(PEpPMEHTBI, MO3BOJISIOMIME OCYIIECTBISATh U3MEHEHUE CTPYKTYPbl KOHLOB (par-
mentoB JIHK. Pecmpuxmaser. Jlna Beiaenenus pparmenroB JTHK wmcnombs3yror
(hEepMEHTBI, KOTOPbIC crerupuyeckn pacmemisator Mojekynsl JIHK, — Gakrepu-
AJIbHBIE 3HJIOHYKJIEa3bl PECTPUKLMH (PECTPUKTA3bl). BCe pECTPUKIMOHHBIE SHIO-
HYKJI€a3bl Y3HAKOT CHEM(PUYECKHE, NOBOIBHO KOPOTKHE IOCIIEI0BATEILHOCTH
JIHK # CBSA3BIBAKOTCS C HUMHU. JTOT MPOLECC, ONMPEACIIAEMbIH TUIIOM (PEPMEHTA,
COMpOBOXKAACTCA paspe3annem monekyibl JIHK, nubo B camom caiite y3HaBaHus
(MOCIEeIOBATENIBHOCTH, KOTOPBIE PAaCHO3HAKOTCS JHAOHYKIICa3aMH M B KOTOPBIX
npoucxoaut pacmermieane monekyiel [IHK), nubo B KakoMm-TO Ipyrom caiite.
Paznuuator 3 OCHOBHBIX KJIacca peCTpuKTas. Pectpukrassl 1-ro Kilacca oCyniecTB-



JISIFOT Pa3pbIBbI B MPOU3BOJBHBIX TOUKax Mosiekysbl JIHK, a pectpukrassl 2-ro u 3-
ro Kj1accoB y3HaroT U pactuernstoT JJHK B cTporo onpeneneHHbIx TOYKaxX BHYTPU
CaAiiTOB y3HABaHMS WM HA (PUKCUPOBAHHOM OT HUX PACCTOSHUM. B TeHHOH MHKe-
HEPHAU HCIIOJIB3YIOTCS MCKIFOUYUTEIBHO (PEPMEHTHI 2-TO KITACCa, KOTOPBIE Y3HAKOT
MOCJIEOBATENBHOCTH, coaepKalue OT 4 10 6 HYKICOTHAHBIX Iap, MO3TOMY pe-
CTPHUKTA3bl JCIAT HA MEJIKO- U KPYNHOLIEHIME. MENKOWETSIHAE PECTPUKTA3HI
Y3HAKOT TETPAHYKJIEOTU U BHOCIT B MOJIEKYJIBI TOPa3ao OoJibLIE PA3PhIBOB, YEM
KPYIHOLLEIALIME, Y3HAKOIIUE MOCIEA0BATENIBHOCTD U3 WIECTA HYKIICOTHAHBIX T1ap.
JTO CBA3AHO C TEM, YTO BEPOATHOCTH BCTPEYAEMOCTH ONPEAEIIEHHON MOCIEn0Ba-
TENBHOCTH U3 YETHIPEX HYKICOTUAOB rOPA3A0 BBILIE, YEM MOCIEAOBATETBHOCTH U3
HIECTH HYKIEOTUAOB. Ecau cailT pecTpUKIMN OKaKETCS BHYTPHU I'eHa, TO 00padoT-
ka JIHK- pecrpukrazoil mpuBeIeT K €ro MHAKTUBALKUKA. BEPOATHOCTH TaKOro CO-
OBITHSL OYEHBb BENMKA MpU 00pabOTKE MENKOIICHAIMMHI PECTPUKTA3aMU U HE3HA-
YUTEJIbHA TIPA NPUMEHEHUM KPYIHOILECIISIIMX 3HAOHYKIEa3. [103TOMy ¢ LIEIbIO
MOJIYYCHUS] HENMOBPEKIECHHOTO T'eéHA PACIIEIIEHUE MPOBOJIAT IMOOYEPEAHO HeE-
CKOJIBKMMM KPYMHOILEMAIUMHI PECTPUKTA3aMH, MO0 TPUMEHSIOT MPUEM «HEAO-
PECTPUKLMUY, T.€. PECTPUKLMIO MPOBOAAT B TAKAX YCIOBHSX, KOTJAA MPOUCXOIUT
PACIIEIUICHUE JIUIIb B OJHOM caiite. OHA U3 CaMbIX YNOTPEOISEMBIX B T€HHOM
WHKeHepun  pectpukraza EcoRI  — 2310  3HAOHYKI€asa, BBIACICHHASA
u3 Escherichia coli. [ITonoOHO MHOTUM APYTUM PECTPHUKTA3aM, STOT (PEPMEHT pac-
wersier JAHK 1o nanun- opomnoii nocreoosamenvHocmu, T.€. KOPOTKOMY CET-
menTy JJHK, B koTOpoM 00€ 1enu npyu CUMTHIBAHUH B HATPABJICHUU 5’ —>3’ nMe-
0T OJMHAKOBYI0 mocnenoBarenbHOCTh. st ECORI 310 mocnenoBarenbHOCTh 5 -
GAATTC-3 EcoRI pacuiemuiser dpocoamdguprbie cBsizu o0enx neneit mexay G
u A. PazpeiBel B 1ienu JIHK pacnosiararoTcst HAUCKOCh APYT OT IPyra, B pe3yJibTa-
TE 4ero o0pa3yroTCsl OJHOLENOYEUYHbIE KOMIUIEMEHTAPHBIE KOHIBI C «XBOCTAMM
U3 YETBIPEX HYKIICOTHIOB B KOKIOM («JTMOKHAE» KOHIBI). Kaykaelii ogHONENOUEY-
HBIW «XBOCT» 3aKaHuMBacTcs S5’ -pocharnoii rpynmnoi, a 3’-ruApoKCHIbHAs TPyIINa
OPOTUBOMOIOXHONW LEMA KaK Obl YTOIUIEHA. OTH KOMIUIEMEHTAPHBIC <JTUITKHACY
KOHIBI (AATT), yaepkKuBarOTCs BMECTE 32 CUET CHapuBaHus OcHOBaHWi. X, o1-
HAKO, MO>KHO JIETKO OTAEIIUTh APYT OT ApyTa MyTeM HEOOIbIIOro HarpeBanus. [ Ipu
OXJIOKICHUH JIMTIKKE KOHIBI TMOPUAM3YIOTCS BHOBb B MPABUJIBHONH OPHEHTALIUU.
JIHK-nueaza. Coznanne pekomOuHaHTHRIX JIHK Obi10 OBl HEBO3MOXKHO 0€3 M-
NOJIb30BAHUST PECTPULMPYIOIMX SHAOHYKIIEa3. ONHAKO OAHHUX TOJIBKO (PEPMEHTOB
PECTPUKLMU HENOCTATOYHO JUISl OCYIIECTBIICHUS MOJIEKYJIIPHOTO KJIOHUPOBAHUSI.
BonoponHbie CBA3M MEXAY TEMHU YETBIPbMS OCHOBAHHMSIMH, KOTOPBIE 0Opa3yroT
JIMMKUE KOHLI, HEAOCTATOYHO MPOYHBI, YTOOBI YAEPKaTh 1BA OOBECIMHUBIINXCS
¢parmenta JIHK. Ycrpanenue pa3pbsiBoB B caxapodocdarHoM 0CTOBE MOJICKYJIbI,
T.€. BOCCTAHOBJICHUE CBS3U MEXAY 3’ -TUAPOKCUIIBHON KOHLIEBOW IPYIIION OJHOM
uenu  u - S’-gocdarHoil  rpynmoit  apyroi, mnposoaar  (depmentom JHK-
Jueazoti bakrepuodara T4, kotopyro oTkpbuid B 1961 r. Mesenbcon u Beiirn. Jln-
raza ¢ara T4 yHuBEpcajbHa, TAK KaK NOMHMO JIATUPOBAHUS «JIUIKHAX» KOHLOB
crocoOHa Karajau3upoBaTh PEAKIUI0 BOCCOCAVMHECHHS IBYXLIEIOYEUHBIX (hparMeH-
ToB JIHK ¢ «TynbIiMu» KOHLIAMU, KOTOPbIE COMMKAOTCS APYT € APYrOM MOCHE TO-
ro, Kak 00bEAUHIEMBIE (PPArMEHTHI CBA3BIBAIOTCA C (epMeHTOM. OOpamias mpan-



ckpunmasa (pesepmasa). I1pyn KOHCTPYUPOBAHUH BEKTOPHBIX MOJIEKYJT UCIOJIB3Y-
etcs Takxe pepment, cuatesnpyrommii JIHK nva marpune PHK, kotopslii Ha3biBa-
ETCSI 0OpamHas MPAHCKPpUNMasa Aila pegepmasd.

3. I'eneTn4eckunii Ko 1 OMOCHHTE3 OeJIKAa.

Hacnencreennas nHpopManus 0 mpU3HAKax M CBOMCTBAX >KUBBIX OpPraHW3-
MOB 3amM(ppoBaHa B MOCAEAOBATENBHOCTH HYK-JIeoTHa0B JIHK. Uncno HykieoTu-
JIOB M MX MOCJIeA0BaTeNbHOCTh B MoJiekyne JJHK cnenuduuna s kaxxaoro Buaa.
B nacrosimee Bpems HanOoJiee M3y4eHa HYKJICOTUAHAS MOCIEA0BATENBHOCTE MO-
nexynsl JIHK genoseka. OHa nmpeacrasiaeHa 3 MIPA. HYKICOTHAHBIX map. Yucio
reHoB cocrasiuseT ot 80 ToIC. 10 90 ThIC.

Hzyueno 23688 renos. Pspom uccnenopareneit (A.layne, I'.I'amos, ® Kpuk
¢ cotpyaHukamu) B 50 - 60 -¢ roapl Obl1a pazpaboTaHa ¥ SKCIEPUMEHTAIBHO MO~
TBEP)KJICHA KOHLICMIIKAS FEHETHUECKOTO KOIA. Y CTaHOBIIEHO, YTO «OYKBOM» S3bIKA
HACJIEACTBEHHOCTH caykuT Hykieorun JHK wm PHK, «cnoBom», coot-
BETCTBYIOIIAM OMNPENCICHHON AMHUHOKUCIOTE B HHUTH O€lKa -TPH HYKICOTH-
Ja(TPUILJIET WM KOJIOH), a «(Ppa3oii» -TO KOJUYECTBO TPUILIETOB, KOTOPOMY COOT-
BETCTBYET NOJMIENTUAHAS HUTh OCIKA.

Kon - sBiisieTcs TpUILUIETHBIM, HEMEPEKPHIBAKOIIMMCS U BBIPOXKACHHBIM. [10-
CIICIHEE O3HAYAET, YTO KKAYI0 M3 20 aMUHOKHUCIIOT KOAMPYET HE OJUH, a 0OJb-
mee uncno Tpumietos B JJTHK n PHK. Coueranue u3 ueteipex Hykneotuaos (A,T,
I', 1) mo Tpu maer 64 tpunnera. beo ycTaHOBIEHO, 4yTO 61 TPUIIET KOAUPYET
AMUHOKHCIIOTBI, TP OCTAJIBHBIX SIBSIOTCS 3HAKAMU OKOHYAHWs TpaHCasuuu. B
PHK HaualbHbIM KOJOHOM SIBJISIETCS METMOHWMHOBBIA KOAOH AVYT', a 3aBepiuaro-
LIMMHU CYUTBIBAHME - «cTON -KOAOHB YAIL', YAA, YI'A. Konx sABisiercst yHUBED-
CaJIbHBIM, OH OJWHAKOB JJIs OMOCHUHTE3a OEIIKOB BCEX CYIIECTB. Y HUBEPCAIBHOCTh
KOJA CBHJICTENBCTBYET O INTyOOKOM €IMHCTBE >KM3HU HA 3eMIIE.

CuHTe3 OENKOBBIX MOJANENTUAHBIX LETEH U3 aMUHOKUCIIOT MTPOMCXOANT Ha CIie-
U (PUUECKUX OpraHoUIax NUTOMIa3Mbl - pudocomax. OHU COCTOST U3 IBYX CyOb-
€MHULL, OJTHA U3 KOTOPBIX UMEET y4acTOK KoHTakTa ¢ u-PHK, a apyras - y4acrox,
HA KOTOPOM B MOJIAMENTAIHYIO LEMb BKIKYAKTCS aMHUHOKHACIOTHL. MHpopmanu-
onHas PHK npucoemHsIEeTCs K HECKOIBKAM pudocoMaM, 00pasyst MOJIMPUOOCOMY.

[lepen cuHTE30M O€NKa B HUTOIJIA3ME MPOUCXOIUT AKTUBALMS AMUHOKHC-
JI0T, KOTOpbIe coeaunstoTes ¢ AT® u 3arem ¢ coorBeTcTByrommMu UM T - PHK ¢
noMouiblo (PEPMEHTOB apca3. Jlanee MpoMCXOaUT TPaHCISILHMS AMHHOKWCIIOTHL B
NOJIMNENTUIHYI0 1enb Oenka. Tpancnoprhas PHK coenunsiercs cBoum aHTH-
KOJOHOM C COOTBETCTBYIOIIMM KOJAOHOM M-PHK, aMuHOKKCIOTA TPHA TAKOM TOJI0-
>kenuun T- PHK oka3biBaeTcs B TOM MecTe OOMBIIONH CyOhEAMHUIIBI pPUOOCOMBI, TIE
IPOUCXOANT CUHTE3 NOTU-TIENTHIHON LENH.

['eH Kak eIMHALA HACIIEACTBEHHOCTH.

['eH - aneMeHTapHas €AMHALIA HACIEACTBEHHOCTH, IPEACTABIAIOMAs COO0i,
0Tpe30K Je30kcuprOonykienHoBoil kucnotel (JIHK). I'en obnamaer onpeneneH-
HOW OmoxmMuyeckoi (QyHKIMEH, (QOpMHpPYyeT M HM3MEHSET NpHU3HAK. [ TaBHas
(YHKIMS TeHa - MPOrpaMMHPOBAHKME CUHTE3a (PEPMEHTHBIX M APYTUX OCIKOB.
HacnenctBennas aerepmeHanus npusHaka oOycioBiieHa 3(h(PEeKToM OJHOTO WA



MHOTMX TeHOB. B 6onee o0meit GopMyIMpoBKE MOYKHO CKa3aTh, YTO I'€H - 3TO OT-
pe3ok JIHK, koHTponupyromuii onpeacineHHbiii OMOXUMUYECKUNA MPOLECC MPH
(OpMHUPOBAHUYU TE€HOTHUIIA OCOOU.

8.3. Kpurepuu oueHuBaHusi ypoBHsi CGOPMHUPOBAHHOCTH KOMIIETCHUH I

[IIkana onieHUBaHUs 3aUeTa U dK3aMeHa

OLICHKA YpoBeHb Kpurepun onieHuBanus
OCBOCHUS
KOMIIETEHIIAN

COTIIUYHO» BBICOKH I BeicTaBnsiercs, ecav  CTYACHT JAeT
YPOBEHB MOJIHBII W TPABWIBHBIA OTBET HA

MOCTaBJICHHBIE B  3K3aMCHAIMOHHOM
owyiere  BOMPOCH,, a Takke Ha
JOTIOJTHUTENIBHBIE (€CJIM B TAKOBBIX ObLIa
HEOOXOAUMOCTB).

CTpOUT OTBET JIOTUYHO B COOTBETCTBHUHM
C TUIAHOM, TOKa3bIBaCT MAaKCHUMAaJIbHO
rnyOOKWe 3HaHWs. YCTaHaBIIMBaET CO-
JIepKATENIbHBIE MEKITPEAMETHBIC CBSI3H.
Pa3BepHyTO aprymMeHTHpPYET BbIJIBUTAC-
MBI€ TIOJIOXKCHHMSI, TIPUBOANUT YOCTUTEIb-
Hbele TpuMepel. OOHAPYKMUBAET CHOCO0-
HOCTb aHaJIM3a B OCBEIICHUN Pa3IMUHBIX
KoHIenMid. Jlemaer coaepykaTeabHbIE
BBIBOJIbI. J[eMOHCTpUPYET 3HAHWE CIie-
[UANBHON JTUTEPATyphl B paMKax y4eO-
HOTO METOJMYECKOr0 KOMILJIEKCA W J0-
MOJIHUTENIbHBIX WMCTOYHUKOB WH(OpMa-
uu. MiMeeT MecTo BBICOKHMM ypPOBEHBb
BBITIOJTHEHUS JTA0OPATOPHBIX, KOHTPOJIb-
HBIX U CAMOCTOSTENIbHBIX paboT B Teue-
HUE y4eOHOro mpornecca.

«XOPOLIO» MOBBIICHHBIA | BBICTABISETCS, €C/IM CTYJEHT CTPOMT
YPOBECHb CBOI OTBET B COOTBETCTBUU C ILJIAHOM.
VYCTaHABIIMBAET CONEPIKATENBHBIE MEXK-
NPEAMETHBIC CBsI3U. B 0TBETE mpeacTan-
JIEHBI PA3INYHBIC TOAXO0/bI K MpoOJIeMe,
HO UX 00OCHOBAHHME HEAOCTATOYHO MMOJI-
HO. JlomycKaeT HECYIECTBEHHBIE OMIMO-
KU B U3JIOKCHUM TEOPETUUYECKOTO MaTe-
pHaia, UCMPABICHHBIC MOCIE TOMOJIHH-
TEJBHOIO BOMpOCa dK3aMmeHaropa. Pas-
BEPHYTO APrYMEHTHUPYET BBIJIBUTACMbIE
MOJIOXKEHUSI, MTPUBOJUT HEOOXOAUMBIE




MPUMEPHI, OJHAKO TMOKA3bIBACT HEKOTO-
PYIO HEMOCJICAOBATEIIBHOCTh AHAJIA3A.
BeiBonbl mpaBwibHbL. Peub rpamoTHA.
JIEMOHCTPUPYET 3HAHUE CHEUHAATBHOMN
JUTEPATYPhl B paMKax y4eOHOr0 METO-
JUYECKOTO KOMIUICKCA W JOMOJHUTENb-
HbIX WMCTOYHUKOB HMH(popManuu. Mmeer
MECTO CPEAHUI YPOBEHH BBIMOJHCHUS
71a00pPaTOPHBIX, KOHTPOJBHBIX W CaMO-
CTOSITEJIbHBIX Pa0OT B T€UEHUE Y4EOHO-
ro mporecca.

«YJOBJIETBOPUTEIBLHO»

MMOPOTrOBBI
YPOBEHB

BBICTABJISIETCS, €CJM OTBET HEJIOCTATOY-
HO JIOTMYECKM BBICTPOECH, MJaH OTBETA
cobmopaercs HEMOCJIEI0BATENBHO.
CryaeHty TpeOyeTcsi MOMOIIlb CO CTOPO-
HBI Mpenojapares (MyTeM HaBOASIIUX
BOMPOCOB, HEOONIBIIUX PAa3bICHCHUN W
T.M.). BelBUTaeMbie MOJIOKEHUS ACKIIa-
PUPYIOTCSl, HO HEIOCTATOYHO apryMeEH-
TUpOBaHbl. OTBET HOCUT NpPEUMYLIE-
CTBEHHO  TEOPETHYECKHI  XapakTep,
OpPUMEPB  OTPAHUUEHBI, JHOO OTCYT-
CTBYIOT. IMEEeT MECTO HU3KHUH YPOBEHBb
BBITOJIHEHUS JTA0OPATOPHBIX, KOHTPOJIb-
HBIX M CaMOCTOSITEJIbHBIX padoT B TeUe-
HUE yueOHOro nporecca.

«HCY AOBJICTBOPHUTCIILHO»

MUHUMAJILHBIA

YPOBEHb
JOCTUTHYT

HC

BBICTABJIICTCS TIPU YCIIOBUM HEAOCTa-
TOYHOTO PACKPHITHS B 3K3aMEHAIMOH-
HOM Oujiete BompocoB. OOHAPYKUBAET
HE3HAHUE WM HETOHUMaHHWE OoJbliei
WIA HauOoJiee CYIECTBEHHOM YacTh Co-
JepKaHus y4eOHOTO MaTepuana, HE MO-
JKET HUCHPAaBUTh OMIMOKH C TOMOIIBIO
HABOJSIIMX BOMPOCOB, JOMYCKaeT TPy-
00€¢ HapyUIeHUE JIOTUKU W3JIOXKEHUS.
BriBobI TOBEPXHOCTHBI. MMeeT mecto
OU€Hb HHW3KHH YPOBEHb BBITIOJTHEHUS
Ja00paToOpHbIX PaboOT U TECTUPOBAHUS B
TEYEHUE YUEOHOr0 MpoIecca.

8.4 Meroanueckue

OLCHUBAHUST 3HAHHMH,

YMEHHH,

MaTepuajbl, onpeaejsOIe  TPOUELYPHI

HABBIKOB M ONbITA JAeATEJNbHOCTH,
XapaKTepHu3yLHX 3Tanbl (OPMHUPOBAHUS KOMIIETEHIHIT




OueHKa 3HaHWIA, YMEHWH, HABBIKOB, XapAKTEPU3YIOIIAs 3Tanbl (POpMUPOBAHHUS
KOMIETEHIMIA 10 JuclMiiuHe «L{UToreHeTuka B >KMBOTHOBOJCTBE» IMPOBOJUTCS B
(dopMe TeKyIIeH 1 MPOMEKYTOUHOM arTeCcTalvm.

KoHTposb Tekyllel ycrneBaeMOCTH OOydaroUuIMXcsl — TeKyllas arrecTaius —
NPOBOJIMTCS B XOJIE CEMECTPA C LIENBIO OMPECTICHHS YPOBHS YCBOCHHsI 00YyYarOILAMUCS
3HaHW; (POPMHMPOBAHUS Y HUX YMEHMHA W HaBBIKOB, CBOCBPEMEHHOTO BbISIBJICHUS
NPETOIABATENIEM HENOCTATKOB B OATOTOBKE OOYYAOIIMXCS M TPUHATHS HEOOXOMMBIX
MEp MO €€ KOPPEKTHPOBKE; COBEPLICHCTBOBAHUIO METOJMKM OOYUEHUS;, OpraHu3aliu
y4eOHOI paOOTHI M OKa3aHHs O0YUYArOUAMCS HHANBUYATBHOH MTOMOLIH.

K KOHTpOIIO TEKyILEH yCIeBacMOCTH OTHOCATCS MPOBEPKA 3HAHWI, YMEHUNA U
HABBIKOB OOYYarOLIAXCS:

* Ha 3aHATHSIX (OMPOC, PEIICHUE 3a/1a4, TBOPUYECCKUE 3a/1aHNs ),

* [10 pe3yJIbTaTaM BbIMOJIHEHUSI MHIMBUIYJTbHBIX 33 JaHUH;

* [10 pe3yJIbTaTaM MTPOBEPKK KAUECTBA KOHCTICKTOB JIEKIIMI 1 MHBIX MATEPHAIOB;

* TI0 pe3ysbTaram 0T4eTa O0OYYAIOLIMXCS B XOAE UHIMBUAYATbHONH KOHCYJIbTAIMK
npenoAaBaress, TMPOBOAMMONM B Yachl  CAMOMNOATOTOBKM, MO  MMEIOIIMMCS
3a/10JDKEHHOCTSIM.

KoHTponb 3a BBIMOJHEHWEM OOYYAIOIIMMUCS KaKIOTO BHAA PadOT MOXKET
OCYILECTBIISATHCS TO3TAIHO W CITYYKHT OCHOBAHWEM sl PEABAPUTENLHON 1 pyOSKHOM
arTecTalyy Mo TUCLIMILINHE.

PyOexnas arrectaipsi oOydarolmmxcsi MPOBOAUTCS NPEMOAABATENEM B IENSIX
MO/IBE/ICHUSI IPOMEKYTOUYHBIX UTOIOB TEKYILEH YCIIEBAEMOCTH O0YUAIOIINXCS, aHATM3a
COCTOSIHMSI ~ Y4YeOHOM  paldOThl,  BBISIBIICHWS  HEYCMCBAIOIIMX,  JIMKBUAAIMA
3aI0JDKEHHOCTEN.

K pyOexxHOMY KOHTPOJIKO OTHOCSTCS MPOBEPKA 3HAHWN, YMEHWIA W HABBIKOB
00y YarOIMXCS:

MO pe3yJibTaram NMPOBEACHUs pyOSKHOTO KOHTPOJISl YPOBHST YCBOEHMSI 3HAHUIA (C
MOMOIIBEO KOHTPOJILHOM PadOThI, KOH(DEPEHITUH ),

HtoroBas arrectaiusi MO JUCLUIUIAHE TPOBOAUTCS C UEJBIO BBISBICHUS
COOTBETCTBHUSL YPOBHSI TEOPETUUYECKMX 3HAHWM, MTPAKTHYECKUX YMEHHWI W HABBIKOB I10
JACIMIUTMHE «[lMTOreHeTHKa B SKMBOTHOBOACTBE» TpeboaHmsm DI'OC BO mo
HAIPABJICHUIO MOJITOTOBKHU (CHEIUAIBHOCTH ). 300TeXHUS B (POpME IK3aMEHA.

OK3aMEH TPOBOAMTCS MOCIE 3aBEPLICHHUS M3YyUEHHs AWCLMIUIMHBI B 0ObEME
padoueii yueOHoii nmporpammbl. Dopma MpoOBEICHUS SK3aMeHa onpeaeseTcs kadeapoid
(YCTHBII — 10 OmeTaMm, MO0 myTeM COOECE0BAHMS 10 BOMPOCAM; MMChbMEHHAs padoTa,
TectupoBanue U Jp.). OlEHKa MO Pe3ysibTaTaM dK3aMEHA — «OTIIMYHOY», «XOPOILOY,
«YJOBJICTBOPUTEIIBHOY, «HEYIOBJICTBOPUTEIBHOY.

Bce BUIbI TEKYILETO KOHTPOJISt OCYIIECTBIISIIOTCS HA  JTAOOPATOPHBIX 3aHATHSIX,
BO BPEMsI BBITIOJIHEHUS! MHAUBUAIY ATbHBIX 33/ TAHUA.

Kaxxnas gopma KOHTpOJISl MO JUCHMITIMHE BKITIOYAET B CEOSl TCOPETUYCCKHUE
BOMNPOCHI, TO3BOJISIIOLIME OLIEHATh YPOBEHb OCBOCHMS OOYYarOIMMUCS 3HAHWUM U
NPAKTUYECKUE 3aJaHusl, BBISBISIOUME CTENEHb C(HOPMUPOBAHHOCTH YMEHHUH W
HABBIKOB.

[Tpoueaypa OeHMBAHKS KOMIIETEHIIMI, 00YUYArOIIXCSl OCHOBAHA HA CJIETYFOLIMX
CTaHApTax:










