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Busuposanue PII/ 1151 ucnosiHeHHUs1 B 04epeIHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st ucroHenus B 2022-2023 yaeOHOM

rony
Ha 3aceannu Kadeapsl TaH madTHONR apXUTEKTYphI

moanuchk  pacmuppoBKa
Busuposanue PII/ a5t ucnosiHeHHusI B 04epeIHOM Y4eOHOM roy

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st ucroaenus B 2023-2024 yae6HOM

rony
Ha 3aceaHnu Kadeapsl TaHImadTHOW apXUTEKTYPhI

moanuchk  pacmuppoBKa
Busuposanue PII/] nist ucnosiHeHus1 B 04epeIHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00Cyk/1eHa u ogo0peHa asist ucrnonHeHus B 2024-2025 yueGHom

romy
Ha 3ace/laHnu Kadeapsl JaHaQTHON apXUTEKTYPHI

moanmuchk  pacmuppoBKa
Busuposanue PII/] aast ucnosiHeHusi B 04epeIHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, o0CykieHa u ogo0peHa aiist ucroiaHeHus B 2025-2026 yueGHom

rony
Ha 3ace/laHnu Kadeapsl JaHIaQTHON apXUTEKTYPHI

MOJNUCh  pacmudpoBka



1. HEJIb U 3AJAYHN OCBOEHMA JUCHUIIIMHBI

Llens: ¢opMupoBaHne CIIOCOOHOCTH pelIaTh TUIIOBBIE 33laud MPO(GECCHOHATBHON NEsTENLHOCTH HAa OCHOBE 3HAHMHM OCHOBHBIX
3aKOHOB MAaTE€MaTH4YECKUX U €CTECTBEHHBIX HAayK C IpPHMEHEHHeM HH(POPMAalMOHHO-KOMMYHHKALMOHHBIX TEXHOJIOTHH H
peann3oBEIBaTh COBPEMEHHBIE TEXHOJIOTHU U 0OOCHOBBIBATh UX MPUMEHEHHE B TPO(ECCHOHATIBHON e TENLHOCTH

3agayu:

- U3Y4YHUTH 3aKOHBI HACJICACTBEHHOCTH XPOMOCOMHYIO TECOPUIO HACICACTBEHHOCTH BU/IbI FI/I6pI/IZ[I/ISaHI/II/I OCHOBBI T€HHOM HWHXCHEPUH,

- 03HAKOMHUTH C OCOOCHHOCTSIMHU paGOTLI C MI/IKPOCKOHI/I‘ICCKOﬁ TEXHUKOW U METOJaMHU TeHETHYECKHIX PICCJ'IC,ZIOBaHPIﬁ;

- U3YIHUTH COBPEMEHHBIE (JaKTOPHI PETyIUPOBAHUS POCTA U Pa3BUTHS CEIBCKOXO3AHCTBEHHBIX U KYJIBTYP.

2. MECTO JUCHUIITMHBI B CTPYKTYPE YYEBHOI'O II'TAHA

uxn (pazgen) OIT: |

2.1|BxopxHoii ypoBeHb 3HAHHUIA:

2.1.1|boranuka

2.1.2|OcHOBBI pacTEHHEBOICTBA

2.1.3|300m0rns

2.1.4|MaremaTHKa 1 MaTeMaTHYeCKas CTATHCTHKA

2.1.5| Xumus

2.2|AucuumInHbl U IPAKTHKH, JJIS1 KOTOPBIX 0CBOEHHE JaHHOH THCHUTIIMHBI (MOAYJ/Is) HEOOXOIUMO KaK
npealiecTByoIlee:

2.2.1|uHoBammu 1 npeanpuHuMaTensctso B AIIK

2.2.2|VIlHHOBaIMOHHEIE TEXHOJIOTUH MPOU3BOCTBA MIPOIYKIMH )KABOTHOBO/ICTBA

2.2.3|IlHHOBaIMOHHbIE TEXHOJIOTUH MTPOHU3BOJICTBA MPOIYKIUH PACTEHHEBOACTBA

3. KOMIIETEHI[AY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIIATLTAHBI
(MOJLYJIST)

OIIK-1: Cnoco0eH pemiaTh TUNOBBIE 3224 NPo(deccHoHaTIbLHOM 1esiTeTbHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKHX, eCTECTBEHHOHAYYHBIX U 001IeNnPodeccHOHANBHBIX THCIHILINH ¢ MPUMeHeHHeM HHGOPMAaIHOHHO-
KOMMYHHKAIIMOHHBIX TeXHOJIOTHii;

3HaTb:

YPOBCHb 1 |0CHOBHbI€ 3aKOHBI €CTECTBECHHOHAYYHBIX JUCHHUIIINH

YMmeThb:

ypOBCHb 1 |I/IC1'IOJ'[b3OBaTb OCHOBHBIC 3aKOHBI €CTCCTBEHHOHAYYHBIX JUCHUIIJINH B npod)eccuonanbﬂoﬁ JACATCIIBHOCTH

Baaners:

ypOBeHL 1 HaBBbIKaMHU UCIIOJIb30BAHUA OCHOBHBIX 3aKOHOB €CTCCTBECHHOHAYYHBIX TUCHUILIJINH B HpO(l)eCCPIOHaHLHOfI
JACATCIbHOCTH

OIIK-4: Cnoco0eH peajin30BbIBATH COBpeMeHHbIE TEXHOJIOTHH H 000CHOBBIBATH UX MPUMeHeHHe B MPodeccHOHAIBLHOI
JIesITeTbHOCTH

3HaTh:

ypOBeHL 2 |COBp6MeHHBI€ TEXHOJIOTUH, IPUMCHACMBIC B o0Jactu MMPOU3BOACTBA U Hepepa6OTKI/I CeJIbCKOXO03SMCTBEHHOTO

YMeThb:

ypOBeHL 2 |aHaJ'II/ISI/IpOBaTI> COBPEMEHHBIC TEXHOJIOTMHU U IPOU3BOJUTH UX 000CHOBaHHBIHT BI)I60p

Baaners:

VYpoBeHb 2 |HaBBIKaMH 00OCHOBAHHOT'O BBIOOPA COBPEMEHHBIX TEXHOJIOTUI IS TPOU3BOJICTBA U IEPePadOTKH
CEJIbCKOXO3AHCTBEHHOTO CBHIPhS

B pe3yabTaTe 0cBOCHMS AMCUMILIMHBI 00yYaKOLIMiicA T0/IKeH

3.1|3nare:

3.1.1|ucTOpHIO CTAHOBIICHUSI TEHETUKU M €€ MECTO B CUCTEME €CTECTBEHHBIX HaYK; ()yHAaMEHTAJIbHBIC 3aKOHBI HACJICOBAHHS
MIPU3HAKOB, 3aKOHOMEPHOCTH U3MEHYHNBOCTH U €€ IPUIUHBL, CTPOSHUE U (PYHKIUH T'eHa; TeHETHYECKUE OCHOBBI CEIEKIHH
pacTeHHi U )KUBOTHBIX.

3.2|Ymern:




3.21

J€MOHCTPHUPOBATh 0a30BbIe PEACTABICHHUS O MOJIEKYJISIPHO-TEHETUYECKUX IPOIieccax, IPUMEHSITh UX Ha PAKTHUKE;
OTIpeneiaTh MOP(OIOTHI0 XPOMOCOM Ha IIOCTOSTHHBIX MHKPOCKOITMUECKUX TpenapaTax ¥ pUCyHKax; OOBbSICHUTh JeHCTBHE
1 B3aMMO/ICHCTBHE T€HOB B OHTOTI'€HE3€; IPOBOIUTH T’MOPUI0IOTNYECKUI aHAIN3; COCTABIISATh CXEMBbI CKPEIIMBAaHUH,
POIOCTIOBHOM, pacIoI0KeHHs TeHOB, TCHETHIECKUE PUCYHKH; OOBSICHUTH HPOLECCH, IPOUCXO NS B TEHOTHIIE IIPU
Pa3IMYHBIX TUIIAX U3MEHYMBOCTH; OIPEJEIUTh TeHETUYECKYIO CTPYKTYPY IOMYJIALUH; TPUMEHUTH 3HAHUS
3aKOHOMEPHOCTEH Haciel0BaHuUs IPU3HAKOB B CEJIEKLNH, PelIaTh TeHETHYECKHE 3a/1a41 U IPUMEHATh UX B IPaKTHKE
JKUBOTHOBO/JICTBA M PACTEHHEBO/ICTBA.

3.3

Baagern:

3.3.1

IIPOBEACHHS THOPHIOIOTHIECKOTO, IUTOTEHETHIECKOT0, TIOMYJIIIIMOHHOTO aHAJIN3a; PELIeHHs TEOPETUIECKHUX U
MIPAKTUYECKUX 3a7a4; MOMCKa He0OX0-AUMON HH(pOpMAIMK 10 TUCIUIUIMHE TeHETHKA PACTEHHH U )KUBOTHBIX C IOMOILBIO
CIPaBOYHOM M DHIMKIIONEINUECKON JIMTepaTyphl U cpeacTs Internet.

4. CTPYKTYPA U COJIEP’)KAHUE IMCLHUILIMHBI (MOLY.JIS)

Vposenn | AKT-H
Kon HanmeHnoBanue pa3nenos u tem | Cemectp / Komneren- HHT. JIutepa- | P®opmbl
Yacos chopm-TH
3aH. /Bup 3ansaTus/ Kype 1107071 OMII hopmbr Typa KOHTPOJISI
. 00yY-sl.
Pazpea 1.

1.1 |lIpenmer, 3a1a4un ¥ METOBI 4 2 OIIK-1 OIIK OIIK-1 2 JI1.3 JI1.2] CobecenoB
reHeTuku. MosnekynspHble 1 -4 (V1,31,B1); JI1.1J12.3 | anme, Tecr,
[ATOJIOTUIECKIE OCHOBEI OIIK 4 (Y2, JI2.2 | ax3amenar
HacJeicTBeHHOCTH /JIex/ 32,B2) JI2.1J13.1| wuonHBIE

D132 |marepuains

1.2 |MonekymsipHbIC OCHOBBI 4 2 OIIK-1 OIIK| OIIK-1 2 JI1.2 | Cobecenon

HacnencTBeHHoCTH /CeM 3aH/ -4 (V1,31,B1); JI1.1J12.2 | anwme, Tecr,
OIIK 4 (Y2, JI2.1 JK3aMeHall

32,B2) 2132 HOHHBIE
MaTepHaIbl

1.3 [MonekynsipHble OCHOBBI 4 13,5 |OIIK-1 OIIK| OIIK-1 JI1.2 | Cobecenon

HacuneacTBeHHoctH /Cp/ -4 (V1,31,Bl); JI1.1J12.2 | anme, TecrT,
OIIK 4 (Y2, JI2.1 JK3aMeHall

32,B2) 2132 HOHHBIE
MaTepHabl

1.4 |LluTosiormuecKkre OCHOBBI 4 6 OIIK-1 OIIK OIIK-1 6 J11.2 CobecenoB

HacnenctBeHHocTH /CeM 3aH/ -4 (V1,31,B1); JI1.1J12.2 | anue, Tecr,
OIIK 4 (Y2, JI2.1 JK3aMeHaIl

32,B2) 21022 VOHHBIC
MaTepHabl

1.5 [LuTomornyecKre OCHOBBI 4 14,5 |OIIK-1 OIIK OIIK-1 JI1.2 CobecenoB

HacneacTBeHHoctH /Cp/ -4 (V1,31,Bl); JI1.1J12.2 | anme, Tecr,
OIIK 4 (Y2, J12.1 3K3aMeHaI]

32,B2) 21092 HOHHBIE
MaTepHabl

1.6 |3axoHOMEpHOCTH HacIE€AOBAHUS 4 2 OIIK-1 OIIK| OIIK-1 2 JI1.2 | Cobecenon
MPU3HAKOB IPU MOHO- U -4 (V1,31,B1); JI1.1J12.2 | anme, Tecr,
MOJIUTHOPUIHOM CKpenuBaHuu /JIex/ OIIK 4 (Y2, JI2.1 JK3aMeHall

32,B2) 21092 HOHHBIE
MaTepHabl




1.7 |3axoHOMEpHOCTU HACIEJOBAHUS 4 OIIK-1 OIIK-1 J1.2 | Cobecenos
MPU3HAKOB ITPH MOHO- U OIIK -4 V1,31,Bl); JI1.1J12.2 | anne, Tecr,
HONMUruOpuaHOM ckpenuanuu /CeM OIIK 4 (Y2, 2.1 9K3aMeHall
3aH/ 32,B2) 21092 HWOHHbBIE

MaTepuabl

1.8 [3akoHOMEpPHOCTH HAcJEeOBaHUS 45 OIIK-1 OIIK-1 JI1.2 CobecenoB
MIPU3HAKOB IPY MOHO-H OIIK -4 (V1,31,B1); JI1.1J12.2 | aHue, TecT,
MOJMUTHOPUIHOM cKperuBanuu /Cp/ OIIK 4 (Y2, J12.1 9K3aMeHall

32,B2) D132 HOHHEIC
MaTepHabl

1.9 [HacnenoBaHue NpuU3HAKOB MpU 2 OIlK-1 OIIK-1 JI1.2 | Cobecenor

B3aMMOJIeiicTBUH TeHOB /JIex/ OIIK -4 (V1,31,B1); JI1.1J12.2 | anue, Tecr,
OIIK 4 (Y2, J2.1 9K3aMeHall

32,B2) 2132 HOHHBIE
MaTepHabl

1.10 |HacnenoBaHue NpU3HAKOB MU 4 OIIK-1 OIIK-1 J1.2 | Cobecenos
B3aMMOJIEICTBHH aJlIeJIbHBIX T€HOB OIIK -4 (V1,31,Bl); JI1.1J12.2 | anme, Tecr,
/Cewm 3an/ OIIK 4 (Y2, J12.1 DK3aMeHal|

32,B2) 2132 HOHHBIE
MaTepHabl

1.11 |HacnenoBanue MPHU3HAKOB TPU 6 OIIK-1 OIIK-1 JI1.2 | Cobecenor
B3aUMOJICHICTBUH HEaJlJICJbHBIX TCHOB OIIK -4 (V1,31,B1); JI1.1J12.2 | anue, TecT,
/Cem 3an/ OIIK 4 (Y2, J2.1 9K3aMeHall

32,B2) 2132 HOHHBIE
MaTepHabl
1.12 | XpomMocoMHasi TEOpHsI 2 OIlK-1 OIIK-1 JI1.2 | Cobecenor
HACJIeICTBEHHOCTH /JIex/ OIIK -4 (V1,31,B1); JI1.1J12.2 | anwme, Tecr,
OIIK 4 (Y2, J12.1 SK3aMeHal|
32,B2) 2132 VOHHBIC
MaTepHaIbl
1.13 |XpomocomHas Teopust 2 OIIK-1 OIIK-1 J1.2 | Cobecenos
HacneacTsenHocT /CeM 3an/ OIIK -4 (Y1,31,B1); JI1.1J12.2 | anue, Tecr,
OIIK 4 (Y2, J12.1 JK3aMeHall
32,B2) 2132 HOHHBIE
MaTepHabl
1.14 |XpomocomHas TeOopHs 10 OIIK-1 OIIK-1 JI1.2 | Cobecenon
HacnencTBeHHocTH /Cp/ OIIK -4 (V1,31,Bl); JI1.1J12.2 | anwue, Tecr,
OIIK 4 (Y2, J12.1 9K3aMeHaI]
32,B2) 2192 WOHHBIC
MaTepHabl
1.15 |I'eneruka nona. CLermieHHOE ¢ IT0JI0M 2 OIIK-1 OIIK-1 JI1.2 CobeceoB
HacienoBanue /JIex/ OIIK -4 (V1,31,Bl); JI1.1J12.2 | anwue, Tecr,
OIIK 4 (Y2, J12.1 9K3aMeHaI]
32,B2) 2192 WOHHBIC

MaTepHuabl




1.16 [I'enernka moia. CLEIIEHHOE C TOJIOM 2 OIIK-1 OIIK-1 J1.2 CobecenoB
Hacinenosanue /Cem 3an/ OIIK -4 (V1,31,Bl); JI1.1J12.2 | anne, Tecr,
OIIK 4 (Y2, J2.1 3K3aMeHall
32,B2) D132 HOHHBIE
MaTepuabl
1.17 |I'eneruka nomna. CueruieHHOE C ITOJI0M 10,5 OIIK-1 OIIK-1 JI1.2 CobecenoB
HacnenoBanue /Cp/ OIIK -4 (V1,31,B1); JI1.1J12.2 | anue, Tecr,
OIIK 4 (Y2, J12.1 9K3aMeHall
32,B2) D132 HOHHEIC
MaTepHabl
1.18 [I'eHeTmuecKkue OCHOBBI OHTOIEHE3A. 2 OIIK-1 OIIK-1 J1.2 Cobecemon
I'eneruxa nonyssiuuii /Jlex/ OIIK -4 (V1,31,B1); JI1.1J12.2 | anue, Tecr,
OIIK 4 (Y2, J12.1 JK3aMeHaIl
32,B2) D152 HOHHEIE
MaTepHabl
1.19 |I'eHeTHyecKkue OCHOBBI OHTOIEHE3A. 4 OIIK-1 OIIK-1 J1.2 CobecemoB
I'eneruka nonymsiuuii /Cp/ OIIK -4 V1,31,Bl); JI1.1J12.2 | anme, Tecr,
OIIK 4 (Y2, J12.1 JK3aMeHaIl
32,B2) D132 HOHHBIE
MaTepuabl
1.20 |Teneruka momymsiuii /Cem 3an/ 2 OIlK-1 OIIK-1 JI1.2 | Cobecenor
OIIK -4 (V1,31,B1); JI1.1J12.2 | anwme, Tecr,
OIIK 4 (Y2, J12.1 9K3aMeHaIl
32,B2) D152 HOHHEIE
MaTepHabl
1.21 |H3menumBocts /JIex/ 2 OIIK-1 OIIK-1 J1.2 Cobecenon
OIIK -4 (V1,31,B1); JI1.1J12.2 | anue, TecT,
OIIK 4 (Y2, J12.1 SK3aMeHal|
32,B2) 2132 VOHHBIC
MaTepHaIbl
1.22 |U3menuuBocts /CeM 3an/ 2 OIIK-1 OIIK-1 J1.2 | Cobecenos
OIIK -4 (V1,31,Bl); JI1.1J12.2 | anue, Tecr,
OIIK 4 (Y2, J12.1 JK3aMeHall
32,B2) 2132 HOHHBIE
MaTepuabl
1.23 |W3menunBocts /Cp/ 10 OIIK-1 OIIK-1 J1.2 | Cobecenos
OIIK -4 (Y1,31,Bl); JI1.1J12.2 | anue, TecT,
OIIK 4 (Y2, J12.1 9K3aMeHaI]
32,B2) 2192 WOHHBIC
MaTepHabl
1.24 |OcHosrl cenexiuu /JIek/ 2 OIIK-1 OIIK-1 JI1.2 CobeceoB
OIIK -4 (Y1,31,Bl); JI1.1J12.2 | anue, TecT,
OIIK 4 (Y2, J12.1 9K3aMeHaI]
32,B2) 2192 WOHHBIC

MaTepuabl




1.25 |OcHoBsI ceneximu /Cp/ 7,75 OIIK-1 OIIK-1 J1.2 | Cobecenos
OIIK-4 | (V1,31,Bl); JI1.1J12.2 | anwme, Tecr,
OIIK 4 (Y2, J2.1 3K3aMeHall
32,B2) 21092 HWOHHbBIE
MaTepuabl
1.26 |OcHoBsl cenexmyu /CeM 3an/ 2 OIIK-1 OIIK-1 JI1.2 | Cobecenon
OIIK -4 (V1,31,B1); JI1.1J12.2 | aHue, TecT,
OIIK 4 (Y2, J12.1 9K3aMeHall
32,B2) 21022 HMOHHBIE
MaTrepuabl
1.27 |TIpomexxyrounas atrectanus /KPA/ 0,25 OIlK-1 OIIK-1 JI1.2 | Cobecenor
OIIK -4 (V1,31,B1); JI1.1J12.2 | aHue, TecT,
OIIK 4 (Y2, J2.1 9K3aMeHall
32,B2) 22 HOHHEIE
MaTepuabl
1.28 |WuauBunyanpHas KOHCYJIbTAIMS 3 OIIK-1 OIIK-1 J1.2 | Cobecenos
/Komnc/ OIIK-4 | (V1,31,Bl); JI1.1J12.2 | anwme, Tecr,
OIIK 4 (Y2, J2.1 JK3aMeHaIl
32,B2) 22 HOHHBIE
MaTepuabl
1.29 [Ox3amen /Ox3amen/ 18 OIIK-1 OIIK-1 JI1.2 | Dx3ameHan
OIIK -4 (Y1,31,B1); JI1.1J12.2| wuonHBIE
OIIK 4 (Y2, JI2.1 |wmarepuansr
32,B2) 3132

5. ®OHJ OHEHOYHBIX CPEJICTB

HepequL BOIIPOCOB IJIA CO6CC€,[[OB3HI/I$II

1
2
3
4
5.
6
7
8
9

. Ctpoenue monekyinsl JIHK no monenu Yotcona-Kpuxa.
. Tunet PHK, ux ctpoenue u GyHKIUH.
. benku n pepmentsl, yaactByromue B perumnkanun JJHK, nx pyaxoun?
. CtpoeHue u MOp(HOIOTUSI XPOMOCOM.
[Jenenune xieTku. MUTo3, Meiio03, MX 3HAYEHHUE U CYLTHOCTbD.

. 'ennast nmxenepus. Meroibl TeHHON MHXEHEPUU.

. 'enernueckuii ko1 1 ero cBoiicTBa. TPUINIETHOCTH M BHIPOKAEHHOCTh T€HETHYECKOTO KOJa.
. CtpykTypa, QyHKIIMM U CBOMCTBA I'eHa.
. [aiiTe onpesenenue ClIeayOMNM MOHATUAM: JIOKYC XPOMOCOMBI, aJUIeIH, FalJIONAHBIA 1 JUIJIOUIHBIA HA00p XpOMOCOM,

TFOMO3UT'OTHOCTDH U I'€TCPO3UTOTHOCTh, JOMUHAHTHOCTb U PELIECCUBHOCTD, q)eHOTI/IH Y T'CHOTMII.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

3aKOHOMEPHOCTH HACINIeIOBAHMs IPH3HAKOB IIPH MOHOTUOPHIHOM CKpelIHBaHHUU. [ HTI0Te3a YUCTOTHI raMeT.

PackpoliTe noHsTHE HEANIENBLHOTO B3aUMOIEHCTBUS T€HOB, KOMIUIE-MEHTAPHOCTH U 3MUCTATUYECKOr0 B3aUMOACHCTBHSL.
Moaudurupyroiiee u mIeHoTpornHoe AeHCTBHE TeHOB.

I'eneruka nona. Tunsl onpenenenus noia. XpoMOCOMHBIM MEXaHU3M OINpEIeJIEHHs MToJIa.

bamancosas Teopus onpenenenus nomua. [0y 1 monoBele XxpOMOCOMBI Y paCTEHHH.

Kpoccunrosep, ero HuToIornueckoe 1 reHeTHueckoe noATeepkaeHre. @akTopsl, BIUAIONME HA YACTOTY KPOCCHHIOBEpA.
Yro Takoe CLEIUIEHHOE HACJIe0BaHKE, IPYIINa CLEIUICHHs, BEJIMUYMHA [TEpeKpecTa XpoMocoM?

OCHOBHBIE MOJIOKEHHUS XPOMOCOMHON TEOPHH HACIIECTBEHHOCTH.

PackpoiiTe CymHOCT, HEXPOMOCOMHOTO (IIUTOIIIIA3MAaTHUECKOT0) HACIIEOBAaHNS IPU3HAKOB.

JlaiiTe MOHATHE U3MEHYMBOCTH, SKCIIPECCUBHOCTHU U MIEHETPAHTHOCTH, (PEHOKOIMI 1 T€HOKOITHI.

ITonarue o MOIMPHUKAIMOHHOW U3MEHYMBOCTH, IPUYUHBI €€ BOSHUKHOBEHUS. [IoHATHE O HOpME peaKuuy.
I'enoTunuueckas ”3BMEHYMBOCTH, €€ BUbl. OCHOBHBIE MOJIOKEHUS My-TallHOHHOM Teopuu Jle-Dpuza.

Knaccupukanust MyTanuii mo xapakrepy U3MEHEHHUS TeHETHYECKOr0 MaTepuana.

Knaccuguxanus Myrauui Mo ux IeiCTBUIO Ha OPraHU3M, 0 BIMSHHIO Ha JXU3HECTTOCOOHOCTh OpraHu3Ma. [1neioTponHbIi

3¢ dexT MyTaIuii.




24. JloMUHaHTHBIE U PELIECCUBHBIE, NPSIMbIE U OOpaTHbIE, FTEHEPATUBHBIE U COMAaTHYECKHE MYTAllHH.

25. YcToiunBOCTh 1 pernapalys reneTudeckoro Mmatepuaina. CriocoObl pe-naparyu.

26. Mop¢o3bl. IIpyunHbl UX BO3HUKHOBEHUS, OTJIMUUE OT MyTauuil. Dd-(eKT noaoxeHus rexa.

27. CioHTaHHBII U MHIYIUPOBAaHHBIA MyTareHes. [IpuunHbl BO3HUKHOBE-HUS. Kiiaccudukanus MyTarcHOB.

28. Ilonstre o nomynsinuy. JlnHaMHuKa NONMYJISIIKi (MyTallMOHHBIH MPOILeCC, FTeHETHYECKHA TPY3, BIUSHIE 0TOOpa Ha CTPYKTYpPY
MOMYJISILAHY, Tpei( TeHOB).

29. Ionstre nonumionauy. TUIIBI TOJUILIOUIOB.

30. [Tonsarue 06 oTaaneHHON THOpUIU3AIMU. MeKBHIOBBIC U MEXPOI0BbIe THOPUBL. Vcrob30BaHNe OTAAICHHON THOPHIU3AIN
B CEJIEKIUU pacTeHuil.

31. ITonsarue 06 MHOpUAMHTE U ayTOPUAMHTE. 3HAUCHHE TIEPEKPECTHOTO OMBUICHUS y pacTeHuil. IHOpeaHas aenpeccus u
UHOpETHBII MUHIMYM.

32. sIBnenue rereposuca. Tumsl rereposuca. [IpodiaeMa 3aKperuIeHHs TeTepo3uca.

33. O0BscHUTE CBOMCTBA XPOMOCOM: HHIUBUIYaIbHOCTb U IAPHOCTb, BU-10Bask CHELU(GUYHOCTD, IOCTOSIHCTBO — YHCJIA XPOMOCOM.
Kapuotum.

34. O6psacHuTE MpoLiecc cuHTe3a Oenka B kierke. Kak mpoucxoaur Bzaumoaericreue kogona M-PHK u antukonona t-PHK B
npoiiecce cuHTe3a Oenka?

35. Onummre cxeMy FeHeTUIECKOr0 KOHTPOJIS CUHTEe3a (PEPMEHTOB Y OaK-TepHil.

36. OOBsCHHUTE MPOLIECC PETYIISINN CHHTE3a OeJKa Y 9yKapHoT.

37. O0bscHUTE 0COOEHHOCTH HACIIEJOBAHMS IPU3HAKOB IIPH HETIOJIHOM JIOMUHHUPOBAHUH M KOJOMHHUPOBAHHH.

38. KakoBbI CyTh U 3HAUEHUE B3aUMHOI'0, aHATU3UPYIOLIEr0 U BO3BPATHOTO CKPEILIUBAHHUS.

39. O0BscHHTE 3aKOHOMEPHOCTH HaCJIeJOBAaHMUS MTPU3HAKOB MPH TUTHOPUITHOM CKPELIMBaHUH.

40. OOBsicHUTE ABIEHHE MHOXECTBEHHOTO aJLIEIU3MA.

41. Kak mpoucxoauT pacuieruieHue mo ()eHOTHITY U TEHOTHUITY TPH Pa3HbIX THIAX HEAUIEIIbHOTO B3aUMOICHCTBHS T€HOB?

42. O0bsicHUTE ABJIECHHE IIOJIMMEPHOIO B3aUMO/IEIICTBYS T€HOB U 0COOEH-HOCTb Pa3BUTHS IPU3HAKOB IIPH KyMYJISITUBHOM U
HEKYMYJISTHBHOU MOTUMEpPHH. B 4eM COCTOUT CYITHOCTh TpaHCTpecCHit?

43. O0BsicHUTE, KaK IPOUCXOUT HAC/IE0BAHHE IPU3HAKOB CLICIVIEHHBIX C IIOJIOM U HacJeI0BaHUE IPU3HAKOB IIPY HEPACXOXKACHHU
MIOJIOBBIX XPOMOCOM.

44. OObBsacHUTE sABJIEHHUE LUTOILIa3MaTHIeCKON Myxckoil crepmipHOCcTH (IIMC) U IpuduHbI ee BO3HUKHOBeHUs. Mcnoabp3oBanue
IIMC B cenexmum pacTeHHH.

45. OOBsICHUTE MEXaHU3MbI BOSHUKHOBEHHS T€HHBIX MyTaluid. KakoBbI pe3ynbTaThl H3MEHEHHH CTPYKTYPHBIX U (PYHKIIMOHAIBHBIX
TEHOB.

46. O0bsicHUTE JEHCTBUE 3aKOHA TOMOJIOTUUECKUX PSAIOB B HACIEACTBEHHOI H3MEHUYUBOCTH U €0 3HAYECHUE AJIs TEHETUKH U
CEJICKIHH.

47. OOBbsICHUTE CYIIHOCTh 3aKOHa Xapau-BaiiHOepra B cBOOOIHO CKPEUIMBAOLICHCS TTOMYIISLIUH.

48. OOBsicHUTE SBJIEHHE TEHETHYECKOT0 TOMe0CTa3a oMYy, KakoBo BIHsHIE MUTPALUi U H30JLSILUK HAa CTPYKTYPY
HOMyJISAIUN?

49. KakoBbl TpUYMHBI BOSHUKHOBEHUS OJIUILION10B? POJb MONUIUION MY B CENEKIIMN PACTCHUH.

50. ITpuBenuTe CXEMBI MOJIy4EeHHUs TPUTUKAJIE U PEJeUHO-KAIyCTHOrO TH0-puaa. OO0bsACHUTE poib aM()UANITIONIUY B
BOCCTaHOBJIEHUH TUIOIOBUTOCTH OT/IAJIEHHBIX THOPH/IOB.

51. KaxkoBbl IPUYHHBI HECKPELIUBAEMOCTH IIPH OT/ETICHHOM rubpuausanuu? B yem npuduHa 6ecIuioans OTIeIeHHbIX THOPUIOB U
KaKOBBI CIIOCOOBI ITPeo10JIeHNs OecTuoqust?

52. OOBACHUTE TEHETHYECKYIO CYIHOCTh MHOPUUHTA U TOCIEICTBUS HH-OPUIUHTA Y IEPEKPECTHOOIBUIAIONIUXCS PACTEHUI.

53 Xpomocoma | maper kapuoTHIa KapTodens KyIbTypHOTO UMeeT aDCOMIOTHYIO JIIHHY 5,3 MKM, JJIMHY KOPOTKOTO Iuiedya — 2 MKM.
UeMy paBeH LIEHTPOMEPHBII HHAEKC AaHHOH XpoMocoMbl? UeMy paBeH MiIe4eBON HHAEKC XPOMOCOMBI?

54. O6mas macca Bcex mosekys JJHK B 46 xpoMocomax 0IHOM COMaTHYECKO# KJISTKH YeJI0BEKa COCTaBIsIeT OKoyo 6 x 10-9 mr.
Onpenenure, yeMy paBHa Macca Bcex Moiieky JIHK B siape npu oBoreHese nepen HayajaoM mMelo3a, B mpodase meiiosa |, u meiiosa
1. OOBsICHUTE MOJTYUCHHBIC PE3yIIbTATHI.

55. T'onybornasslit My)KYHHA XKEHAT Ha Kaperiia3oi KeHIINHe, POIUTEIH KOTOPOil ObUTH Kaperiia3bIMy, a CECTPa KEHIIUHBI —
rosybornasas. MOKeT JM y HUX pOJUTHCS TOJIy0OrIa3piii peOeHOK?

56. Aaupunus (OTCYTCTBHE paay>KHOM 000JI0UYKH, TOMYTHEHHE POTOBUIIBI  XPYCTAJINKa, CHIDKEHHE OCTPOTHI 3pEHHS) HAaCIeIyeTcs
KaK ayTOCOMHO-JIOMHHAHTHBIH Mpu3HaK. ONpenenuTe BEpOsSTHOCTD POSKACHUS O0IBHOTO peOeHKa B CEMbE, I'Ie OJIUH U3 POANTeNeH
UMeeT aHUPUIMIO, a IPYTOH 37J0pOB.

57. XoxnaThlil HeTyX CKpEILeH C IBYMs XOXJIaThIMU Kypunamu. Ilepsas kypuna nana 22 X0XJIaThIX IbIIIEHKa, BTopas — 16
XOXJIaThIX U 5 6e3 xoxJia. KakoBbI TeHOTHIIBI pOJUTENBCKUX 0COOEH?

58. JIBe uepHbIe CaMKH MBILIN CKPEUIUBAINCH C KOPUYHEBBIM camiioM. OJTHa caMKa B HECKOJIbKO MoMeToB jaajia 20 yepHbix u 17
KOPUYHEBBIX IIOTOMKOB, a BTOpas B 0011eil cinoxHocTH 33 yepHbIX. Onpeaennre reHOTHITbI POAUTEINIEi U TIOTOMKOB.

59. Ilpu ckpeIuBaHuK MEX Iy COO0M COPTOB perca ¢ JUIMHHBIM U OKPYIJIBIM KOPHEIUIOOM MOIY4aroTCsl THOPUIBI C OBATBHBIM
KopHem1o0M. Kakoe moToMcTBO MOKHO 0XKHJIaTh y THOPUIOB BTOPOTO MOKOJIEHHS U B 000MX OeKKpoccax?

60. Y gyenoBeka red Kyp4yaBbIX BOJIOC JOMHHUPYET HaJl TEHOM IJIaKHUX BoJoc. I'eH, 00yciaBnuBaonuii HOpMalbHYIO TIMTMEHTALUIO
KOXXH, IOMUHHUPYET HaJl FeHOM, JIETEPMHUHUPYIOIINM OTCYTCTBUE MIMTMEHTA Ha KOXKe. Y poAnTeNel, MMEIOIIHUX HOPMAJIbHYIO
MUIMEHTAIMIO KOXKH M KypuaBble BOJIOCHI, POIIICS albOMHOC C IMIagKUMHU BojlocaMu. OTpenenure reHOTUITB POJUTENeH U
BEPOSITHOCTb POXKICHUS JIETeH C Kyp4aBbIMH BOJIOCAMH U HOPMaJIbHOM MUTMEHTAIEH KOXKH.

61. Pactenue Tomara ¢ myprypHbIM CTe€0IeM U KPAaCHBIMH IUIOJJaMU CKpe-IIEHO ¢ paCTeHHEM, MEIOILIUM 3€JICHBIN cTe0eb U
KpacHbIe o/l [Tomyyeno 753 pacteHus ¢ mypInypHbIM CTe0JIEM U KPaCHBIMU IJI0JaMu U 246 pacTeHUH ¢ MypIypHbIM cTeblieM U
JKENTHIMU TU101aMU. KakoBbl T€HOTHIBI poAuTeieil U TOTOMKOB?

62. PacteHue ToMara ¢ KpaCHbIMU ABYTHE3bIMHU IJIOAAMU CKPEILEHO ¢ PACTEHUEM, UMEIOIIUM KPACHbIE MHOTOIHE3IHbIE III0/bL.
[omyueno 159 pactennii kKpacHOILIOAHBIX U 153 pacTeHus )KeNTOMIOTHBIX, BCE OHM OKA3aJINCh C ABYTHE3ABIMHU.




Onpezenure reHOTHITBI POAUTEIIEH U TIOTOMKOB.

63. Pactenue ropoxa, IMeroLIee KpacHbIe BETKH M HOPMAaJIbHBIN THUII JINCTA CKPELIEHO C PACTEHHEM, Y KOTOPOTO OeNble IBETKH U
HOpMaJIbHBIN THI JticTa. [lonydeHo 93 pacteHus ¢ KpaCHBIMH [IBETKAMU U HOPMaJIbHBIM THIIOM JincTa ¥ 30 pacTeHui ¢ KpaCHBIMU
L[BETKAMHU M yCaTbhIM THUIIOM JiMcTa. OnpenesuTe reHOTUIIBl POJUTEIeH  TOTOMKOB.

64. B onHOI ceMbe Kaperias3bIX poauTeNel (IOMUHAHTHBIN NPU3HAK) YeT-Bepo Jerei. JIBoe roimyooriassix Aereil (peneccuBHbIN
MPU3HAK) HMEIOT MIEPBYIO ¥ YETBEPTYIO IPYIILI KPOBH, a ABOE Kaperia3blX — BTOPYIO U TPEThIO TPYIIEI KpoBH. Onpenenure
BEPOATHOCTb POXKJECHUS CIIENYIOLIEro peOeHKa Kaperiaa3oro ¢ nepBoi rpyImnoil KpoBy.

65. Bpaku Mex 1y albOMHOCAMH BCTPEYAKOTCS PEIKO M OT HUX, KaK MPABUIIO, POXKIAIOTCS TOJIBKO albOMHOCHL. B 0/1HOM ceMbe, riie
poauTeny ObUTH anbOMHOCAMH, POJMIINCH TPOE JeTeil ¢ HopManbHOW nUurMeHTanuel. OObsICHUTE 3TOT clly4aid. ATbOMHU3M UMeEeT
ayTOCOMHO-PELIECCUBHBIN THUIT HacJIeI0BaHUSI.

66. CkpeluuBaoTcs JBe JITHUI HOPOK OeKeBOil U cepoit okpacok. Y rubpugoB F1 xopuuHeBas okpacka Mexa. B F2 nabmonaercs
cleayrolee pacuierieHue: 14 cepbix, 46 KOPUUHEBBIX, 5 KpeMOBBIX 1 16 0exeBbix HOpok. Kak HacnemyroTcs 3tu okpacku? Kakoe
MOET OBITh MOTOMCTBO OT CKpEIIMBaHHUA THOPUIHBIX KOPHYHEBBIX HOPOK C KPEMOBBIMU?

67. Ilpu ckpeuBaHuM COPTOB MEPIia, UMEIOIINX KeNThIe U KOPUUHEBBIE MIJI0/bI, B IEPBOM IOKOJICHUH IUIObI HA PACTEHUAX
KpacHbIe. Bo BTOpOM MMOKOJIEHUH ITPOU30LLIO paciieruieHne Ha 182 pacTeHus ¢ KpaCHbIMHU IUT01aMH, 59 — ¢ KOpuYHEBbIMH, 20 — ¢
3eneHpIMA U 61 — ¢ sxenTeiMu mwiogamu. Kak mpoucxoauT HaciaenoBanue npusHaka? Omnpenennte TeHOTHITBI POIUTENEH 1
MOTOMKOB. MOKHO JIU TTOJIyYUTh TaKKe ke THOPHUIBI IEPBOTO U BTOPOTO MOKOJICHHUS OT POAUTEINEH ¢ MHOM OKpacKou 1101087

68. 3eneH03epHBIN COPT PXKH MPU CKpeIIuBaHUU ¢ Oeno3epHbIM naet B F1 3eneHble ceMeHa, a B F2 — pacuiemniienue mo okpacke: 89
CEeMsIH 3eJIeHBIX, 28 JKeNnThIX, 39 Oenbix. Kak HaciemyeTcst okpacka ceMsiH y piku? UTo MOMydnuTCsi, €CIIM CKPECTUTh THOPHIBI
IIEPBOT'0 MOKOJIEHUS C TOMO3UTOTHBIMH JKEJITO3EPHBIMU U 0€JI03€PHBIMU PACTEHUSIMU?

69. Tlpu ckpeuMBaHuM ABYX COPTOB THIKBBI, HIMCIOIINX O€JIbIe U 3eJIeHbIe TUI0/IbI, pacTeHus F1 uMenu Oenbie riosl, a B F2
MPOMCXOAMIIO pacilleryieHne B cooTHoueHu! 118 pacrenunii Oenomnoaubix : 29 xenromnoausix : 10 ¢ 3enenpivu mionamu. Kak
HaCIIeIyeTCsl OKpacKa IUIoia Y ThIKBBI? MOKHO Jin Takue sxe THopuasl F1 u F2 monyduTs OT poauTesned ¢ MHOW OKpacKoi mrona?
70. PocT 4enoBeka KOHTPOJIUPYETCsl HECKOIBKUMM ITapaMH HECLETIEHHBIX ['€HOB, KOTOPbIE B3aUMOAEICTBYIOT 110 IPHHIUITY
KyMYJISITUBHOW nonumepnu. Ecin npeneOpeds GpakropaMu cpeibl U YCIOBHO OTPAaHHINUTHCS TOJIBKO TPEMs TeHaMH, TO MOYKHO
JIOILyCTUTb, YTO caMble HU3KOPOCIBIE JIOAU UMEIOT BCE PELIeCCUBHBIE ajllesu U pocT 150 cM, a camble BBICOKUE — BCE JOMUHAHTHbIE
ayenu u poct 210 cm. Huzkopocinast KeHIHA BBILIA 3aMYK 33 MY)KYMHY CPEJHEro pocta. Y HUX ObUIO IBOE JIETEH, KOTOpBIC
umenu poct 150 u 180 cm. Onpenennute reHOTUIIBI BCEX YJIEHOB CEMBH.

71. Camka u camerr Apo30(uIibl TeTEPO3UTrOoTHBI 10 TeHaM A 1 P. O0a 10-MHHAHTHBIX TeHa HAXOIATCS B OJTHON ayTocoMe Ha
paccrostHun 12 Mopranua. Kakoii npoleHT AileKnIeToK U ciepMaTo30u10B OyJeT collep kaTh XPOMOCOMY C JIBYMsI JOMUHAHTHBIMU
reHamMu?

72.Y 4enoBeka peliecCUBHBII reH remodruiin (N) n perecCuBHEIN I'eH [[Be-TOBOH CIEMOTHI (C) JIOKaJIM30BaHAI B X-XPOMOCOME 10
JAHHBIM HEKOTOPBIX POJIOCIOBHBIX Ha PACCTOSHUU MPHOIM3UTENBHO 9,8 Mopranu. OnpenennTe, Kakiue raMeThl H B KaKOM
KOJIMYECTBE 00Pa3yIoTCs Y MY>KYHHBI, PEIIECCHBHOTO MO0 000UM T'€HaM U y JKeHIIHHBI ¢ TeHoTunoM XChXcH?

73. Y npo3oduitel paccTosiHEE MEXAY reHaMu A 1 B cocraBisier 5 Mopra-uuz, a Mexny reHaMu A u C — 7 mopranua. Onpenenure
paccrosiHue Mexny redamu B u C. Kakoe Heo0X0quMO IPOBECTU CKPEIIUBAHUE AJIsl TOTO, YTOOBI y3HATh HUCTUHHOE PACCTOSHHE
MEXIy 3TUMH TeHamMu?

74. B onnoii n3 nenoyek monexyinsl JIHK Hykieotuas! pacrnonoxensl B Takoi nocienosarensbHoctu: TAIAT THHIT ALTALIL.
KaxoBa nocnenoBarenbHOCTh HYKJIEOTHIOB B IPYTOH LETMOYKE ATOM e MOJICKYJIbI?

75. benkoBas 11e1IOYKa COCTOUT U3 CIEAYIOIIUX aMUHOKHCIIOT: BaJIMH — JIEHIIMH — TUCTUAUH — CEpUH — u3oeinuH. Kakosa
M0CJIEeI0BAaTENIbHOCTh HYKJICOTH/IOB B COCTaBe I'eHa, KOAUPYIOIIETO 1aHHbIH Oenok?

76. TlepBble 9 aMUHOKHUCIIOT B 3-11€TTM MHCYJIMHA: ()EHUIIAIaHWH — BAJIMH — acllaparuHOBasi KMCJIOTa — TITyTaMUH — JICHLIUH —
LUCTEUH — MNIMIHH — cepuH. OnpenenuTe 0AMH U3 BapUaHTOB CTPYKTYphI yuacTka JIHK, koaupyroero sty 4acTh ey HHCYJINHA.
77. benok coctout u3 200 amuHOKHCI0T. Kakyro JuIMHY UMEET ONpEeAEIsIOUil €ro reH, €ClIM pacCTOSHUE MEXKIY ABYMsI
COCEeTHUMH HYKJICOTHAaMHU B criupanm3oBanHoi monekyne JJHK (n3mepennoe Bnonb ocu criupanu) cocrapisieT 3,4 x 10-10 m?

78. Onpenenute aMUHOKUCIIOTHBIH COCTAB MOJUIIENTH/A, KOTOPBIH KOTUPYETCs cieaytoulei nocneaosareabHocteio u-PHK: TIIA
OOV ITY VYV ITLL.

79. OnpenennuTh MOJIEKYSIPHYIO MacCy TeHa, KoAupyooniero oopazoBanue Oenka, cocrosiero u3 400 amuHokHCI0T. MI3BecTHO, 94TO
cpenHsisi MoJeKyIsipHas Macca Hykieotuaa 300.

80. YkaxxuTe BO3MOXHbIE BAPUAHTHI U3MEHEHHUH CTPYKTYPBl TEHETHYECKOT0 MaTepHaia, KOTOpBIE JIS)KAaT B OCHOBE BOSHUKHOBEHHMS
XPOMOCOMHBIX OOJIE3HEH: a) TPHCOMUU, HOHCEHC-MYTAIIUH, JIeJICHH; 0) HOHCEHC-MYTAllUU, MUCIIEHC-MYTAaIlMH, CIIBUT PAMKHU
CUHTBIBaHHSI TEHETHYECKOT'0 KOJIa; B) MHBEPCHUH, MOHOCOMMUH, CIIBUT PAMKH CYMTHIBAHUS T€HETUUECKOT0 KOJIa; ') AYIUIMKALNH,
HCXBATKH, TPAHCIIOKAIUU, NCJICIIUH, }I) TIOJIMIITION WA, MUCLICHC-MYTall, UHBCPCUU.

81. HacnencTBeHHast METreMOTJIOOMHEMUS — ayTOCOMHBIN PEIIeCCUBHBII MTPU3HAK — BCTPEUALTCS Y ICKUMOCOB AJISICKH ¢ 4YaCTOTON
0,09 %. OnpenenuTte reHETHUECKYIO CTPYKTYPY MOMYJISALNN IO JAHHOMY IIPU3HAKY.

82. JIronu ¢ rpynmoii kposu N cpenn HaceneHust YKpauHbl cocTaBisioT 16 %. Onpenenure yactoTy rpynn kpoBu M 1 MN.

83. Jlona ocobelt, UMEIOINX TeHOTHUII «aa», B OOJBIION ecTeCTBeHHON mo-myisanuu pasHa 0,16. Paccunraiite cTpykTypy JaHHOH
MOIYJISILMY TI0 TEHOTHIIAM.

84. Ipu ananmze ruOpUAHON TOMYJISIUK PXKH YCTAHOBJICHO, YTO YaCTOTA JOMUHAHTHOTO T€HAa YCTOMYMBOCTH K CTEOJICBOW TOJIOBHE
p =0,9. Onpenenure TeHOTHITUYECKYIO U (PEHOTHITIYECKYIO CTPYKTYPY HOMYIISLHY.

cDOH,H OILICHOYHBIX CPEACTB NPEACTABJICH B IPHUJIOKECHUHN K pa6oqel71 nporpamme

6. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U

6.1 Ilepeyenb MporpaMMHOro odecrevyeHust

Oducusiii naker LibreOffice




Comonorrry

Tmononoa ocvororso "Mooy moyyre TTor

6.2 IlepeueHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

OBC "3emus 3HaHuR"
CopaBouHo-npaBoBasi cucteMa "Koncynprant Ilmoc"

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOAY JISI)

Homep ayn. |Hasnauenmue

Oodopynosanue u I1O

|Bn11 3aHATHSI

1214

JlexuiuoHHas ayUTOPUS

CroJbl ydeHHYEeCKUe — 25 IIT., CTYbs — 50 mrT., Tym6ouka — 1 |JIexmus
mr., IIK Cucremusnii 610k A — 1 mmr., qocka menosast — 1
IIT., MyJIBTUMEANHHOE 000pyROBaHHe (IKPAH, CHCTEMHEIH
0JIOK, KOJIOHKH, KJIABHATYpA), y4eOHO-HATIISTHBIC MaTepHAIIbI

1206

JlabopaTopust 60TaHMHKH U
(bU3UOIIOTHH paCTEeHUH

CroJbl ydeHHYecKkue — 8 MIT., CTOJ Mpenoaasarens — 1 mrT.,
cTynbs — 15 wT., mkadsr — 1 mr., tocka mMenosas — 1 wr.,
teneBu3op miasmernsiii LG 50PQ200R Black 50 — 1 i,
Kommbtotep — 1 mt;, 6roke 10 mT., BOpoHKa 1 mIT., BOpOHKA
naboparopHas 7 WIT., UIJIa TUCTOJIOTHYECKas 3 IIT.,
KaneypHuIa mycrepa 14 mr., konba KH-1-100 3 mir., kosba
co mkano# 10 wr., ne3Bue chemuoe 40 mr., Jiyna 3 mwr., necrt
4 1T., THHIET aHATOMHYECKHUH 22 IIT., TATIETKA IJIa3Has B
¢ytisape 10 wT., npobupka 22 mr., poOUpKoAepxKaTels 1
mT., crakad 100 M1 co MIKanoM ¢ HOCUKOM 9 IIT.
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IMomemenue A1 CaMOCTOSTENEHON
paboThI C BBIXOOM B CETh
"UnTepHeT" 1 AOCTYIIOM B
3JIEKTPOHHYIO HH(OPMAIIMOHHO-
obpazoBatenbhyto cpeny PI'EOY
BO Kysbacckas 'CXA

CTOJIBI YUCHHUYECKHE — 37 IIT., CTYNbs — 74.
[IK Cucremusblii 6510k A — 12 .

CaMOCTOSITEeIIbH
ast pabota

8. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYHEHWE JTUCHUIIJIMHBI (MOAY JIS)

8.1. PexomMennyemas tutepatypa

8.1.1. OcHoBHas auTEpaTypa

ABTOpBI, COCTaBUTEIH

3armaBsue

W3naTenbcTBO, rOI

J1.1

Kapmanoga, E. II.

[IpakTuky™m no reHeTuke : yuebHoe mocodue

Cankr-IlerepOypr : Jlanb, 2018

J11.2

HBanumes B. B.

OCHOBBI TCHETHKH : : y‘Ie6HI/IK

Mocksa : PUOP : UTHOPA-M,
, 2023

JI1.3 |JIbicoBa, H. @. Bospacrthas anaromus u pusnosnorus: yueOHoe ocodue Mocksa : UHOPA-M, 2020,
2020
8.1.2. lonoHuTEIbHAS JTUTEPATypPa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, ro1
JI2.1 |CazanoB A. A. I'enernka : yueOHOe mocobue Canxr-IlerepOypr : JII'Y um. A.
C. [lymkuna, 2011
JI2.2  |Ilyxameckuii B. A. Benenue B reHeTky : YueOHOE mocoOue Mocksa : HULl UHOPA-M,

2019

J12.3 Bospacthast anatomusi, GU3NONIOTHS ¥ THTHEHA: yueOHOoe Kemeposo KemI'V, 2019
nocobue
8.1.3. MatepuaJsbl, pazpadorannsbie IHIIC kapeapnbl
ABTOpBI, COCTaBUTEIH 3arnaBue UznarenbcTBO, TOX
JI3.1 |Maxkaposa M. C. Bospacrthas anaromus, Gpusunonorus u rurueHa: anekrponHoe  |Kemeposo: MO KemI'CX,

yuebHoe nocobue

2017

8.2. Pecypchl HH(pOpManMHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH ""UHTepHeT"

Ol

OBC «Znaniumy

92

OBC "3emis 3Hanni"




9. METOAUYECKHE YKA3AHUSA U1 OBYHAIOIIINUXCS IO OCBOEHUIO JUCHUIIVIMHBI (MOYJIS)
1. T'eHeTHKA pACTEHUI U )KUBOTHBIX: DJIEKTPOHHOE HATJISTHOE Tocooue[ DnekTpoHHkIH pecypc] / aBrop-coctaBurens C.H. Butsss,

Kemeposckuii 'CXU. — Kemeposo, 2018.
2. I'eHeTHKa pACTEHUH U )KUBOTHBIX: METOAMYECKUE YKA3aHHsI [0 U3YYCHHIO TUCHUILIHHBL / cocTaButens C.H. Butsizb,

Kewmeposckuii 'CXU. — Kemeposo, 2018.




JIMCT BHECEHMS U3MEHEHUI

Hdara
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npernoaaBaTes,
BHOCSIIIIETO
H3MeHEeHUs




