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Busuposanue PII/ 1151 ucnosiHeHHUs1 B 04epeIHOM Y4eOHOM roay
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Ha 3acelaHuu Kadeapsl JaHIIaQTHOW 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 HayK C IpPUMEHEHHEM WH(POPMAUUOHHO-KOMMYHHKALMOHHBIX TEXHOJOTHH H
peann30BEIBaTh COBPEMEHHBIE TEXHOJIOTHU U 000CHOBBEIBATh UX MPUMEHEHHE B MPO(eCCHOHANBHON ASSTENFHOCTH

3agayu:

- U3Y4YHUTH 3aKOHBI HACJICACTBEHHOCTH XPOMOCOMHYIO TECOPUIO HACICACTBEHHOCTH BU/IbI FI/I6pI/I)II/I3aI_[I/II/I OCHOBBI T€HHOM WHXXCHCPHUU;

- 03HAKOMHUTH C OCOOCHHOCTSIMHU paGOTLI C MI/IKPOCKOHI/I‘ICCKOﬁ TEXHUKOW U METOJaMH TeHETHUECKUX HCCHCHOBaHHﬁ;

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

2. MECTO JUCHUIITMHBI B CTPYKTYPE YYEBHOI'O IIVIAHA

uxn (pazgen) OIT: |

2.1|BxopxHoii ypoBeHb 3HAHHUIA:

2.1.1|boranuka

2.1.2|OcHOBBI pacTEHUEBOICTBA

2.1.3|300m0rns

2.1.4|MaremaTHKa 1 MaTeMaTHYeCKas CTATHCTHKA

2.1.5| Xumus

2.2| AucuumInHbI U IPAKTUKH, JJIS1 KOTOPBIX OCBOEHHE IAHHOH THCHUIUINHBI (MOIYJIs1) HEOOX0AMMO KaK
npealiecTByoIlee:

2.2.1|uHoBammu 1 npeanpuHuMaTensctso B AIIK

3. KOMIIETEHIIIY OBYYAIOIIETOCsl, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHMSI JUCIIATLTAHBI
(MOJLYJIST)

OIIK-1: Cnoco0eH pemiaTh TUNOBBIE 3324 NPo(deccHoHaIbLHOM AesiTeTbHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB
MaTeMaTH4YeCKHX, eCTECTBEHHOHAYYHBIX U 001Ienpo(eccHOHAIBHBIX THCIHMILINH ¢ TPUMeHeHneM HHGOPMaHOHHO-
KOMMYHHKAIIMOHHBIX TeXHOJIOT i}

3HaTb:

YPOBCHb 1 |0CHOBHbI€ 3aKOHBI €CTECTBECHHOHAYYHBIX JUCHHUIIJINH

YMmeTnb:

ypOBeHL 1 |I/ICHOJIBSOB8.TI> OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCIUIIIINH B HpOCbeCCI/IOHaJILHOI\/’I ACATCIIbHOCTH

Baaners:

ypOBeHL 1 HaBBbIKaMHU UCIIOJIb30BAHUA OCHOBHBIX 3aKOHOB €CTECCTBEHHOHAYYHBIX TUCHUIIIINH B HpO(I)eCCI/IOHaJILHOI\/'I
JACATCIbHOCTH

OIIK-4: Cnoco0eH peajin30BbIBATH COBpeMeHHbI€ TEXHOJIOTHH  000CHOBBIBATH UX MPUMeHeHHe B MPodeccHoHAIbLHOI
JIesITeTbHOCTH

3HaTh:

ypOBeHL 2 |COBp6MeHHBI€ TEXHOJIOTUU, IPUMCHSACMBIC B obmacTu MMPpOU3BOACTBA U nepepa60TI<1/1 CEJIbCKOXO03SIICTBEHHOTO

YMeTh:

Yposens 2 |aHaJ'lI/I3I/Ip0BaTb COBPEMEHHbIE TEXHOJIOTUH U MIPOU3BOAUTH UX 0O0CHOBaHHBIN BEIOOD

Baaners:

VYpoBeHb 2 |HaBbIKaMU 000CHOBAHHOTO BEIOOPA COBPEMEHHBIX TEXHOJIOTHH ISl TPOM3BOACTBA M EPEPAOOTKH
CEJIbCKOXO3AHCTBEHHOTO CBHIPhS

B pe3yjabTaTe 0CBOCHUS TUCHUITIIMHBI OﬁyqamﬂlﬂﬁCﬂ JOJIZKCH

3.1|3nare:

3.1.1|ucTOpHIO CTAHOBIICHUSI TEHETUKU M €€ MECTO B CUCTEME €CTECTBEHHBIX HAYK; ()yHIaMEHTAJIbHBIC 3aKOHBI HACJICOBAHHS
MIPU3HAKOB, 3aKOHOMEPHOCTH N3MEHUYUBOCTH U €€ IPUYHHBI; CTPOCHUE U (QYHKIMH T'€Ha; TeHETUYECKHE OCHOBBI CEIEKINU
pacTeHHi U )KUBOTHBIX.

3.2|Ymerh:
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J€MOHCTPHUPOBATh 0a30BbIe NPEACTABICHHUS O MOJIEKYJISIPHO-TEHETUYECKUX IPOIieccax, IPUMEHITh UX Ha MIPAKTHUKE;
OTIpeneiaTh MOP(OIOTHI0 XPOMOCOM Ha IIOCTOSTHHBIX MHKPOCKOITMUECKUX TpenapaTax ¥ pUCyHKax; OOBbSICHUTh JeHCTBHE
1 B3aMMO/ICHCTBHE T€HOB B OHTOI'€HE3€E; MPOBOIUTH TMOPUI0IOTHYECKUI aHAIIN3; COCTABIATh CXEMbl CKPELIMBAHUIA,
POIOCIOBHOM, pacIoI0KeHNsI TeHOB, TCHETHIECKUE PUCYHKH; OOBSCHUTB MPOLECCHI, IPOUCXOAAIINE B TEHOTHIIE IPH
Pa3IMYHBIX TUIIAX U3MEHYMBOCTH; OIPEJEIUTh TeHETUYECKYIO CTPYKTYPY IOMYJIALUH; TPUMEHUTH 3HAHUS
3aKOHOMEPHOCTEH Hacjel0BaHus IPU3HAKOB B CEJIEKIIMH, pelIaTh TeHeTUYECKHE 3a/1a41 U IPUMEHATh UX B IIPaKTHKE
YKUBOTHOBO/JICTBA M PACTEHHEBOJICTBA.

3.3

Baagern:

3.3.1

IIPOBEACHHS THOPHIOIOTHIECKOTO, IUTOTEHETHIECKOT0, TIOMYJIIIIMOHHOTO aHAJIN3a; PELIeHHs TEOPETUIECKHUX U
MIPAKTUYECKUX 3a7a4; TOMCKa He0O0X0-AUMON HH(pOpMAIMK 1O IUCIMIUIMHE TeHETUKA PACTEHHH U )KUBOTHBIX C TOMOILBIO
CIPaBOYHOM M DHIMKIIONEINYECKON JINTepaTyphl 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 3aHATUN/ Kype 1107071 OMII hopmbr Typa KOHTPOJISI
: 00yY-5l.
Paznen 1.

1.1 |TIpemmer, 3a1a4u K METOBI 2 1 OIIK-1 OIIK OIIK-1 2 JI1.1 JI1.2] CobecenoB
TreHEeTUKU. MoJeKyspHble U -4 (V1,31,B1); JI1.3J12.1 | anme, Tecr,
LIUTOJIOTHYECKHE OCHOBEI OIIK 4 (Y2, J12.2 3K3aMeHar|
HacleIcTBeHHOCTH /JIex/ 32,B2) JI2.3J13.1| wuonHBIE

D132 |marepuains

1.2 |MonekymsipHbIE OCHOBBI 2 13,5 |OIIK-1 OIIK OIIK-1 JI1.2 CobecenoB

HacnencTseHHoctH /Cp/ -4 (V1,31,B1); JI1.3J12.2 | anme, Tecr,
OIIK 4 (Y2, JI2.3 JK3aMeHall

32,B2) 2132 HOHHBIE
MaTepHaIbl

1.3 |[{uTonoruyeckue OCHOBBI 2 1 OIIK-1 OIIK OIlK-1 1 JI1.2 | CobGecenon

HacueacTsennocT /CeM 3an/ -4 (V1,31,Bl); JI1.3J12.2 | anme, TecrT,
OIIK 4 (Y2, JI2.3 JK3aMeHall

32,B2) 2132 HOHHBIE
MaTepHabl

1.4 |IluTomornyeckue OCHOBBI 2 14,5 |OIIK-1 OIIK OIIK-1 JI1.2 CobecenoB

HacnencTBeHHoctH /Cp/ -4 (V1,31,B1); JI1.3J12.2 | anme, Tecr,
OIIK 4 (Y2, JI2.3 JK3aMeHaIl

32,B2) 21022 VOHHBIC
MaTepHabl

1.5 |3akoHOMEPHOCTH HACIIEIOBAHUS 2 1 OIIK-1 OIIK OIIK-1 1 JI1.2 CobecenoB
MIPU3HAKOB MPU MOHO- U -4 (V1,31,Bl); JI1.3J12.2 | anme, tecr,
MOJIMTUOPHIHOM CKperBaHuy /CeM OIIK 4 (Y2, J12.3 JK3aMEHall
3an/ 32,B2) 21092 HWOHHBIE

MaTepHabl

1.6 [3axoHOMEpPHOCTH HacIeIOBAHUS 2 14,5 |OIIK-1 OIIK| OIIK-1 JI1.2 | Cobecenon
MPU3HAKOB IIPU MOHO-H -4 (V1,31,B1); JI1.3J12.2 | anme, Tecr,
HOMUTHOpUIHOM ckpenuBanuu /Cp/ OIIK 4 (Y2, JI2.3 | ax3ameHar

32,B2) 21092 HOHHBIE
MaTepHabl




1.7 |HacnenoBaHue NpU3HAKOB NpH 1 OIIK-1 OIIK-1 J1.2 | Cobecenos
B3auMozeiicTBun reHos /CeM 3an/ OIIK -4 V1,31,Bl); JI1.3J12.2 | anne, Tecr,
OIIK 4 (Y2, J12.3 3K3aMeHall
32,B2) D132 HOHHBIE
MaTepuabl
1.8 |XpomocomHas Teopust 1 OIIK-1 OIlK-1 JI1.2 | Cobecenor
HacneacTBeHHocTH /CeM 3an/ OIIK -4 (V1,31,B1); JI1.3J12.2 | anue, Tecr,
OIIK 4 (Y2, J12.3 9K3aMeHall
32,B2) 21092 HOHHBIC
MaTepHabl
1.9 |XpomocomHas Teopust 10 OIlK-1 OIlK-1 JI1.2 | Cobecenor
HacnencTBeHHoctH /Cp/ OIIK -4 (V1,31,B1); JI1.3J12.2 | aHue, TecT,
OIIK 4 (Y2, JI2.3 9K3aMeHaIl
32,B2) 2102 HOHHBIC
MaTepHabl
1.10 [I'enermka moja. CLEIICHHOE C TIOJIOM 1 OIIK-1 OIIK-1 J1.2 CobecemoB
Hacinenosanue /Cem 3an/ OIIK -4 V1,31,Bl); JI1.3J12.2 | anue, Tecr,
OIIK 4 (Y2, J2.3 JK3aMeHaIl
32,B2) D132 HOHHBIE
MaTepHabl
1.11 |T'eneruka noina. CuemIeHHOE C ITOJI0M 10,5 OIIK-1 OIIK-1 JI1.2 CobecenoB
HacnenoBanue /Cp/ OIIK -4 (V1,31,B1); JI1.3712.2 | anue, TecT,
OIIK 4 (Y2, J12.3 9K3aMeHaIl
32,B2) 2102 HOHHBIC
MaTepHabl
1.12 |[I"eHeTnyecKkre OCHOBLI OHTOT€HESA. 10 OIIK-1 OIIK-1 JI1.2 CobecenoB
I'eneruxa nonymsuuii /Cp/ OIIK -4 (V1,31,B1); JI1.3J12.2 | anme, Tecr,
OIIK 4 (Y2, J12.3 SK3aMeHal|
32,B2) 2132 VOHHBIC
MaTepHaIbl
1.13 |M3menuusocts /Cp/ 14 OIIK-1 OIIK-1 J1.2 | Cobecenos
OIIK -4 (V1,31,Bl); JI1.3J12.2 | anme, Tecr,
OIIK 4 (Y2, J12.3 JK3aMeHall
32,B2) 2132 HOHHBIE
MaTepHabl
1.14 |[Ocuossl cenexunu /Jlex/ 1 OIIK-1 OIIK-1 JI1.2 CobeceoB
OIIK -4 (V1,31,Bl); JI1.3J12.2 | anue, TecT,
OIIK 4 (Y2, J2.3 9K3aMeHaI]
32,B2) 2192 WOHHBIC
MaTepHabl
1.15 |OcHoss cenexnnu /Cp/ 37,75 OIIK-1 OIIK-1 J1.2 | Cobecenos
OIIK -4 (V1,31,Bl); JI1.3J12.2 | anue, TecT,
OIIK 4 (Y2, J2.3 9K3aMeHaI]
32,B2) 2192 WOHHBIC

MaTepHuabl




1.16 |OcHoBsI cenekiuu /CeM 3an/ 2 1 OIlK-1 OIlK-1 1 JI1.2 | CobGecemon
OIIK -4 | (V1,31,Bl); JI1.3J12.2 | anwme, Tecr,
OIIK 4 (Y2, J12.3 3K3aMeHall
32,B2) 2132 MOHHBIE
MaTepuabl
1.17 |TIpomexxyrounas atrectanus /KPA/ 2 0,25 OIIK-1 OIIK-1 JI1.2 | Cobecenor
OIIK -4 (V1,31,B1); JI1.3J12.2 | aHue, TecT,
OIIK 4 (Y2, J12.3 9K3aMeHall
32,B2) 22 HOHHEIC
MaTepHabl
1.18 |MuauBuayasibHAS KOHCYJIBTAIHS 2 2 OIlK-1 OIIK-1 JI1.2 | Cobecenor
/Konc/ OIIK -4 (V1,31,B1); JI1.3J12.2 | aHue, TecT,
OIIK 4 (Y2, J12.3 9K3aMeHall
32,B2) 22 HOHHBIE
MaTepHabl
1.19 |Ox3ameH /Ok3amen/ 2 9 OIIK-1 OIIK-1 JI1.2 | Ox3amenarn
OIlK -4 | (V1,31,Bl); JI1.3J12.2| wonHBIC
OIIK 4 (Y2, JI2.3 | maTepuaisl
32,B2) 21092

5. ®OHJ] OHEHOYHbBIX CPEJACTB

Iepeuens BonpocoB it codeceIoOBaHuUS:

1. Ctpoenne monexyist JJHK o mogenu Yorcona-Kpuka.

2. Tumnel PHK, ux cTpoeHue u GyHKIUH.

3. benku u pepmenTsl, yyactBytomue B perukanuu JTHK, ux ¢pynkiun?

4. CtpoeHue 1 MOPGHOJIOTHS XPOMOCOM.

5. JleneHue kieTku. MUTO3, Mei03, UX 3HAYEHHUE U CYITHOCTb.

6. 'ernnas umkenepus. MeToIbI TEHHOW WHXEHEPHUH.

7. 'eneTndeckuil Ko U €ro CBOUCTBA. TPUIIETHOCTD U BBIPOKAEHHOCTh TEHETUYECKOTO KOJA.

8. CtpykTrypa, QyHKIINHU U CBOWCTBA T'eHA.

9. laiiTe onpenesieHUe CISAYIOIIUM MTOHATHIM: JJOKYC XPOMOCOMBI, aJlJIeIIH, TalUIOMIHBIN U AUIUIOMIHBIH HA0Op XPOMOCOM,
TOMO3UTOTHOCTB M T€T€PO3UTOTHOCTh, IOMHHAHTHOCTD U PEIIECCUBHOCTD, (DEHOTHUIT U TCHOTHIL.

10. 3aKkOHOMEPHOCTH HaCIEIOBaHU IPU3HAKOB IIPU MOHOTHOPUIHOM CKPEIUBAHUM. [ MIIOTE3a YUCTOTHI FaMeT.

11. PackpoiiTe noHATHE HEAJIENLHOTO B3aMMO/IEHICTBHS T€HOB, KOMIUIE-MEHTAPHOCTH U 3MUCTATUYECKOTO B3aUMOACHCTBHSL.
12. Monudunupyromiee 1 ieHoTponHoe AeiicTBIE TeHOB.

13. I'eneruka nosna. Tunsl onpeneneHus nona. XpoMOCOMHBIH MEXaHU3M OTIpEIeNICHHS 10JIa.

14. banancosas Teopus onpezeneHus noa. [1oa u nonoBsie XpOMOCOMBI y PaCTEHHUH.

15. Kpoccunrosep, ero 1UTOJIOTHYECKOE M TeHETHYECKOe MoATBepxkAeHHEe. DakTopsl, BIUSIONME HA YaCTOTY KPOCCHHTOBEpa.
16. YUro Takoe CLEIUIEHHOE HACJIEI0BAHKE, TPYIIIA CUEIUICHHS, BEIMUMHA MIEPEKPECTa XpOMOCOM?

17. OcHOBHBIE MTOJIOKEHHUS XPOMOCOMHOM TEOPHUU HACIIEACTBEHHOCTH.

18. PackpoiiTe CyIHOCTh HEXPOMOCOMHOTO (IIUTOIIA3MAaTHUECKOT0) HACIICAOBAHUS TIPU3HAKOB.

19. MaiiTe MOHATHE N3MEHYMBOCTH, IKCIIPECCUBHOCTH U IIEHETPAHTHOCTH, (PEHOKONUI U TE€HOKOIIHH.

20. ITonstue 0 MOANGUKAIMOHHON U3MEHYMBOCTH, IPUIMHBI €€ BOZHUKHOBEHHMs. [IoHATHE 0 HOPME peaKIHH.

21. I'enotumnuyeckast UI3MEHYUBOCTb, €€ BUAbl. OCHOBHEBIE MMOJIOKEHHU My-TallMOHHOM Teopun Jle-Ppusa.

22. Knaccuukanust MyTanuil o XapakTepy U3MEHEHHUs TeHETHYECKOro MaTepuaa.

23. Knaccugukaiys MyTaluid o UX JICHCTBUIO Ha OPTaHKU3M, N0 BIMSHUIO HA )KU3HECTIOCOOHOCTh OpraHu3mMa. [IneioTpornHblit
3¢ dexT MyTaIuii.

24. JJoMUHaHTHBIE U PELIECCUBHBIE, IPSIMBIE U OOpaTHBIC, TEHEPATUBHBIE U COMATHYECKUE MYyTALlUH.

25. YcToH4uBOCTb U penapanys reHeTuueckoro Marepuana. CrocoObl pe-napanuu.

26. Mopdo3sl. [IpranHbl NX BOSHUKHOBEHUS, OTIMYHE OT MyTauuid. Dd-(heKT nonoxeHus rexa.

27. CIOHTaHHBIA W MHIYLIMPOBAHHBIH MyTareHe3. [[puuiHbI BO3HUKHOBe-HUA. Kiaccudukanms MyTareHoB.

28. ITonstue o nomyasuuy. JJMHaMHUKa TOMyISIUi (MyTalMOHHBIN [IPpOLecC, TeHeTHIECKHU TPy3, BIUSHUE 0TOOpa Ha CTPYKTYPY
MOMYJISAHY, Jpei( TeHOB).

29. TloHaTHE ONUIUIONINN. THUIBI TOJIUIUIOUIOB.

30. ITonstue 06 oTAaneHHOM rubpuanzanuu. MexBHUIOBBIE U MEXPOAOBbIe THOpUALL. Mcnonb30BaHue OTAAICHHON rTHOpUAN3alui
B CEJICKIINH PACTEHUM.

31. Ilonstue 06 nHOpUAUHIe U ayTOpUAKUHIe. 3HAUCHUE NEPEKPECTHOIO ONbLIEHUs Y pacTeHuil. IHOpeqHas nenpeccus 1
MHOPETHBII MUHUMYM.

32. SIBnenue rerepo3uca. Tumsl rerepo3uca. IIpobiaema 3akperuieHus rerepos3uca.




33. O0bsacHHUTE CBOHCTBAa XPOMOCOM: MHIIUBH/IyaIbHOCTh M APHOCTh, BU-A0Basl CEIM(YUYHOCTD, IIOCTOSHCTBO YHCJIa XPOMOCOM.
Kapuotum.

34. O6bsacHuTe npoLecc cuHTe3a Oenka B kierke. Kak npoucxonut B3aumoneiictsue konona M-PHK u antukonona t-PHK B
npoiiecce cuHTe3a Oenka?

35. Onumre cxeMy reHeTUIECKOr0 KOHTPOJIS CUHTe3a (PEPMEHTOB Y OaKk-TepHil.

36. OOBsCHHUTE MPOLIECC PETYIISAINN CHHTE3a OeJKa Y 9yKapHoT.

37. O6bsacHUTE 0OCOOCHHOCTH HACIIEIOBAHUS IIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUH U KOJOMUHUPOBAHHUH.

38. KakoBbI cyTh 1 3HAaU€HHE B3aMMHOTO, aHATH3UPYIOIIETO U BO3BPATHOTO CKPEIINBAHUSI.

39. O6bsacHUTE 3aKOHOMEPHOCTHU HACJIEJOBAHMSI IPU3HAKOB NPH AUTHOPUIHOM CKpPEIIUBAHUY.

40. O0BsicHUTE SBIEHHE MHOXXECTBEHHOTO aJLIEIN3MAa.

41. Kak npoucxour pacuieruieHie no (eHOTHUITY U TeHOTHITY IIPH Pa3HbIX TUIAX HeaJUIeIbHOrO B3aUMO/ICHCTBHS TeHOB?

42. OOBSICHUTE SBJIICHUE MOJMMEPHOTO B3aUMO/ICHCTBUS TCHOB M 0COOCH-HOCTh Pa3BUTHSI IPU3HAKOB MPH KYMYJIATUBHOMN U
HEKyMYJISTHBHOM NOJMMEpHHU. B ueM cocTouT CyIHOCTh TpaHcrpeccuii?

43. O0BsicHHUTE, KaK IPOMCXOIUT HACIIET0BaHHE IPU3HAKOB CLEIVICHHBIX C TIOJIOM M HacleIOBaHUE IPU3HAKOB IIPH HEPACXOXKACHHN
HOJIOBBIX XPOMOCOM.

44. OOBsCHHUTE SBJICHUE IIUTOILIA3MaTHIeCKOi Myxckoi crepuibHOCcTH (LIMC) 1 npruuHbI ee BO3HUKHOBEHUs. Vcnonb3oBanue
LIMC B ceneKkuu pacTeHUH.

45. OOBsSICHUTE MEXaHU3MbI BOBHUKHOBEHHS TeHHBIX MyTaluii. KakoBbI pe3ynbTaThl H3MEHEHHI CTPYKTYPHBIX U (DYHKIIMOHATIBHBIX
TEHOB.

46. O0bsicHUTE JEHCTBUE 3aKOHA TOMOJIOTUUECKUX PSIOB B HACJIEACTBEHHON N3MEHUUBOCTU U €T0 3HAUEHHE ISl TeHETUKU U
CEJICKIHH.

47. OOBsICHUTE CYIIHOCTh 3aKOHa Xapau-BaiiHOepra B cBOO0OIHO CKPEUIMBAOLICHCS TTOMYIISIIUH.

48. O0BsIcHNUTE SBJIEHHE TEHETHYECKOTO TOMEOCTa3a MOMyISAIiH. KakoBo BIHMsSHIE MUTPALUi U U30JLSIIUH HA CTPYKTYPY
MOTYJISIN?

49. KaxkoBbI IPUYHHBI BO3HUKHOBEHUS TIOTUILIONI0B? POIb MOMHUILIONINH B CETIEKITUN PACTSHHA.

50. IIpuBenuTe CXeMBI MOJIy4EeHNUs TPUTUKAJIE U PEeYHO-KAIlyCTHOrO ru0-puaa. OO0bsACHUTE poib aM()UANIIIONIUY B
BOCCTaHOBJICHHH IUTOJOBUTOCTH OTIAJEHHBIX THOPHUIIOB.

51. KakoBbl IpUUMHBI HECKPELIMBAEMOCTH IIPH OTJENICHHOM rnOpuan3anuu? B yeM npuunHa 6ecruioius OTAeNeHHbIX THOPHIOB U
KaKOBBI CIIOCOOBI MTPEOI0JICHHsT OECTLTONUS?

52. O0BACHUTE T€HETHYECKYIO CYIHOCTh MHOPUUHTIA U IOCIIEICTBUS HH-OpUIUHTA Y IEPEKPECTHOONBUIAIONIUXCS PACTEHUI.

53 Xpomocoma | maper kaproTuiia kKapTodens KyIbTYPHOTO UMeeT aOCONMIOTHYIO JITHHY 5,3 MKM, JJTHHY KOPOTKOTO Tieda — 2 MKM.
UeMy paBeH LIEHTPOMEPHBII UHIEKC JaHHOH XpoMocoMbl? UeMy paBeH Miie4eBON HHAEKC XPOMOCOMBI?

54. O6mas macca Bcex moekyn JJHK B 46 xpoMocomax 0/IHOM COMaTHYECKO# KJISTKH YeJI0BEKa COCTABIAET 0KOJ0 6 X 10-9 mr.
Onpenenure, yeMy paBHa Macca Bcex Moiiekyn JIHK B simpe npu oBoreHese nepej HayajaoMm melo3a, B npodase meiosa |, 1 meiiosa
1. OOBsSICHUTE MOJTYUCHHBIC PE3YIIbTATHI.

55. TomyGorna3blif My>K4KHa )KEHAT Ha Kaperaa3oil AeHIHEe, POAUTENN KOTOPOH ObIIN Kaperia3biMy, a CecTpa JKeHIIUHbI —
roxy6oriasas. MOXKeT JIM Y HUX POIUTHCS TOJTy0oTIa3biii peOeHOK?

56. AHupunus (0TCyTCTBUE PafyKHOI 00070UKH, HOMYTHEHHE POTOBHILBI M XPYCTaJIUKA, CHIDKEHUE OCTPOTHI 3pEHHS) HACIEoyeTCsl
KaK ayTOCOMHO-IOMHHAHTHBIH Npu3Hak. OnpeenTe BeposSTHOCTh POXKAECHHs O0JBHOTO pebeHKa B ceMbe, TIe OJIMH U3 PoauTeNneit
UMEET aHUPUHIO, a JPYTOH 37J0pOB.

57. XoXaThlil IETyX CKpEILeH ¢ IBYMsI XOXJIATBIMU Kypunamu. [lepBas kypumna nana 22 X0XJIaThIX IbIIJIeHKa, BTopas — 16
XOXJIAaTHIX U 5 06e3 xoxJa. KakoBbl TeHOTHITBI POAUTENHCKUX 0COOCH?

58. JIBe uepHbIE CaMKH MBI CKPEIUBAIUCH C KOPUYHEBHIM camiioM. OHa caMKa B HECKOJIbKO 1moMeToB Aaja 20 yepHsIx u 17
KOPHYHEBBIX IOTOMKOB, a BTOpas B 001meil cioxuocty 33 yepHblx. OnpeaennuTe reHOTUIIBI pOAUTENIeH U IOTOMKOB.

59. Ipu cKkpemMBaHUK MEXIy COOOI COPTOB peluica ¢ JUIMHHBIM M OKPYTIIBIM KOPHEIUIOIOM MOIYyYaroTCsl THOPHIBI C OBAIBHBIM
KOpHEmIo040M. Kakoe moToMcTBO MOKHO OXH/IAaTh y THOPUIOB BTOPOTO MOKOJICHHS U B 000X OeKKpoccax?

60. Y denoBeka reH KypyaBbIX BOJIOC JOMHHUPYET HaJl TEHOM TJIaJKHX BOJIOC. [ eH, 00ycIaBiInBalOMNi HOPMAJIBHYIO TUTMEHTAIHIO
KOXKH, IOMUHHUPYET HaJl TeHOM, IeTePMHHUPYIOIINM OTCYTCTBUE MIMTMEHTA Ha KOXKE. Y poAUTeNel, UMEIOIINUX HOPMAJIbHYIO
MUTMEHTAIMIO KOXKH ¥ Kyp4aBble BOJIOCHI, POAMIICS allbOMHOC C MIAAKKUMHU Bojocamu. ONpeaesinTe TeHOTUIIBI POTUTENICeH 1
BEPOSTHOCTb POKICHUS JIeTeH C Kyp4aBbIMH BOJIOCAMH U HOPMAJIbHOW MUTMEHTAIUEH KOXKH.

61. Pactenne TomMara ¢ mypIypHbIM CTe€0IeM U KPAaCHBIMH IUIOJIaMU CKpe-IIEHO ¢ paCTeHHEM, MEIOLIUM 3€JIeHBIN cTe0eb U
KpacHble o/l [Toyyeno 753 pacteHus ¢ mypInypHbIM cTe0IeM 1 KpacHBIMU II0JaMu 1 246 pacTeHuil ¢ mypnypHbIM cTebieM 1
KENTHIMU TuIoAaMH. KakoBbI T€eHOTUIIBI POJUTENEH U TOTOMKOB?

62. PacTenne Tomara ¢ KpaCHBIMH JBYT'HE3/IbIMH IIJIOAAMHU CKPEIIEHO C paCTeHHEM, UMEIOIIUM KPAaCHbIE MHOTOTHE3/IHbIE TIO/IBI.
TTomydeno 159 pacrenuii kpacHOMIOAHBIX U 153 pacTeHMs KENTOIUIOAHBIX, BCE OHU OKa3aJIMCh C IBYTHE3AbIMH. OnpenennTe
TEHOTHIIBI POIUTENCH U TIOTOMKOB.

63. PacteHue ropoxa, UMerolIee KpacHble IBETKU M HOPMAaJIbHBIN THUII IMCTA CKPELIEHO C PACTEHHEM, Y KOTOPOTo OeNble IBETKH U
HOpMaJIbHBIN THI JticTa. [TonydeHo 93 pacTeHus ¢ KpaCHBIMH [IBETKAMU U HOPMaJIbHBIM THIIOM JincTa ¥ 30 pacTeHuit ¢ KpaCHBIMHU
IBETKAMH U yCAaTbIM THUIIOM JIMCTa. OHpe}ICHI/ITe TCHOTHIIBI pOHHTCHCﬁ " IIOTOMKOB.

64. B onHOI ceMbe Kaperias3blX poauTeNel (JIOMUHAHTHBIN NPU3HAK) YeT-Bepo Aerei. JIBoe romyooriassix Aereil (perneccuBHbIN
MPU3HAK) UMEIOT IEPBYIO ¥ YETBEPTYIO IPYIILI KPOBH, a ABOE KAapETNa3blX — BTOPYIO U TPEThIO IPYHIEI KpoBH. Onpenenure
BEPOSTHOCTb POKICHUS CIIEIYIOLIEro peOeHKa Kaperia3oro ¢ nepBoii rpynioi KpoBy.

65. Bpaku Mex 1y alb0MHOCaMU BCTPEYAKOTCS PEAKO M OT HUX, KaK MPABUIIO, POXKIAIOTCS TOJIBKO allbOMHOCHL. B o1HOM ceMbe, rie
poaureny ObUTH anbOMHOCAMU, POJMINCH TPOE AeTeil ¢ HopManbHOW nUrMeHTanuei. OObsCHUTE 3TOT ciiydaid. ANTbOMHU3M UMeeT
ayTOCOMHO-PELIECCUBHBIN THUIT HACIIEIOBAHUSI.

66. CkpeluuBaroTcs JBe JIMHUY HOPOK OeKeBOil U cepoit okpacok. Y rubpuigoB F1 xopuuneBas okpacka Mexa. B F2 nabmonaercs
cleayrolee pacuierienue: 14 cepbix, 46 KOPUUHEBBIX, 5 KpeMOBBIX 1 16 0exeBbIX HOpoK. Kak HacneayTcs 3T




okpacku? Kakoe MOkeT ObITh TIOTOMCTBO OT CKPEIIMBAaHUS THOPUIHBIX KOPHYHEBBIX HOPOK C KPEMOBBIMU?

67. Ilpu ckpeuBaHuK COPTOB MEpLa, UMEIOIIUX XKEIThIe U KOPUUHEBbIE IUI0/IbI, B IIEPBOM ITOKOJICHUH IJIO/bI Ha PACTEHUIX
KpacHble. Bo BTOpOM MMOKOJIEHUH ITPOU30LLIO paciieruieHne Ha 182 pacteHus ¢ KpaCHbIMHU IUToiaMHu, 59 — ¢ KOpuyHeBbIMH, 20 — ¢
3eneHbIMA U 61 — ¢ sxenTeiMu miogamu. Kak mpoucxoaut HaciaenoBanue npusHaka? OnpenenuTe reHOTUITBI POJUTENEH 1
MOTOMKOB. MOKHO JIU TTOJIyYUTh TaKKe ke THOPHUIBI IEPBOTO U BTOPOTO MOKOJICHHUS OT POAUTEINIEH ¢ MHOM OKpacKou 1101087

68. 3eneHO3epHBIN COPT PXKH MPU CKpEIIMBaHUU ¢ Oeno3epHbIM naeT B F1 3eneHble ceMeHa, a B F2 — pacuiemniienue mo okpacke: 89
CEMSIH 3€JIeHbIX, 28 JKenThIX, 39 6enbix. Kak Hacneqyercs okpacka ceMsH y pxu? UTo HOITYydUTCs, €CIU CKPECTUTH THOPUIIBI
MIEPBOTO MOKOJIEHHUS C TOMO3UTOTHBIMH JKEJITO3EPHBIMU B O€I03EPHBIMHU PACTEHHSIMU?

69. IIpu CKpEeIIMBAHUH IBYX COPTOB THIKBBI, IMCIOIINX OENbIC U 3eJICHbIC TUIOAbI, pacTeHus F1 umenu Oenbie mwioasl, a B F2
MPOMCXOAMIIO pacillericHne B cooTHoleHnH 118 pacrenuii Oenomnoaubix : 29 xenromnoausix : 10 ¢ 3enenpivu mionamu. Kak
HacJIeAyeTCsl OKpacKa II0/1a Y ThIKBbI? MoxHO 11 Takue e Tudpuasl F1 u F2 nony4auts oT poaureneii ¢ nHoi okpackoii miuona?
70. Poct 4yenoBeka KOHTPOJIUPYETCs] HECKOIBKMMH MapaMy HECLIETNICHHBIX T€HOB, KOTOPBIE B3aUMOJICHCTBYIOT IO IPUHLIUITY
KyMYJIATUBHOH nonumepun. Eciu npeHeOpeus pakropamu Cpebl U YCIOBHO OIPAaHUYHUTHCS TOJIBKO TPEMsI TeHaMH, TO MOXKHO
JIOITyCTUTD, YTO CaMble HU3KOPOCJIbIE JIF0IM UMEIOT BCE peliecCUBHbBIE ajuienu U pocT 150 cM, a camble BBICOKHE — BCE JIOMUHAHTHBIE
aienu u poct 210 cM. Huzkopocinas skeHIiHa BBIILIIA 3aMYK 332 MY>KYHHY CPEIJHEro pocTa. Y HUX ObUIO JBOE JI€TeH, KOTOphIe
umenu pocT 150 u 180 cm. Onpenennre TeHOTHITBI BCEX YJIEHOB CEMBH.

71. Camka u camen Apo30(UIIbl TeTepOo3UroTHH! 1o reHaM A 1 P. O6a 10-MHHaHTHBIX TeHa HaXOIATCs B OJJHOM ayTocoMe Ha
paccrosiHuu 12 Mopranuz. Kakoii mpomeHT SHIEKIETOK U CIIEPMAaTO30HI0B OYAET CoiepKaTh XpPOMOCOMY C IBYMsI IOMHUHAHTHBIMU
reHamMu?

72.Y 4enoBeka pernecCUBHBII red remoduinn () 1 perecCuBHEIN I'eH [[Be-TOBOH CIEMOTHI (C) JIOKaJIM30BaHbI B X-XPOMOCOME 10
JTAHHBIM HEKOTOPBIX POJIOCIOBHBIX Ha PACCTOSHUN MPHOIM3UTENBHO 9,8 Mopranun. Onpenenure, Kakie TaMeThl H B KAKOM
KOJIMYECTBE 00Pa3yIoTCs Y MY»KYHHBI, PEIIECCHBHOTO MO 000MM I'eHaM U Y KEHIIUHbI ¢ renotunom XChXcH?

73. Y npo3oduisl paccrosiHie Mex 1y reHamu A u B coctaBnsier 5 Mopra-uun, a Mmexxay reaamu A u C — 7 mopranuz. Onpenenure
paccrosiHue Mexy redamu B u C. Kakoe Heo0X01UMO MPOBECTU CKPELIMBAHUE IS TOTO, YTOOBI y3HATh UCTUHHOE PACCTOSIHUE
MEXIy STUMHU TeHaMH?

74. B onHoti u3 nenovek Monexyisl JJHK Hykineotuas! pacroioxkeHsl B Takor nocienoBarenbHoctu: TATAT THIHT ALTALT .
KaxoBa mociieioBaTeIsHOCTS HYKIICOTHIOB B PYTOH IETIOYKE STOH K MOJIEKYIIBI?

75. benkoBas LIEMOYKa COCTOUT U3 CIEAYIOIIMX aMUHOKHUCIIOT: BAJIMH — JIEHIIMH — TUCTUAMH — cepuH — u3oneiinun. Kakosa
[I0CJIEI0BAaTENIbHOCTh HYKJICOTH/IOB B COCTaBe I'eHa, KOAUPYIOIIETro 1aHHbIH Oenok?

76. IlepBble 9 aMUHOKHCIIOT B 3-LIeNH UHCYINHA: (eHUIATaHUH — BaJIUH — acllaparuHOBasi KMCJI0Ta — IIIyTaMUH — JISHITUH —
LUCTENH — MNIMIKH — cepuH. OnpenenuTe 0OAMH U3 BapUaHTOB CTPYKTYphI yuacTka JJHK, koaupyromero 3Ty 4acTh ey HHCYJINHA.
77. benok cocrout u3 200 aMmuHOKKCIOT. Kakylo JUIMHY UMeeT ONpeelsIIoLINil €r0 ['eH, €CIIH PACCTOSIHUE MEX]y ABYMS
COCEIHUMHU HYKJICOTHIaMH B cripann3oBanHoi mostekyie JJHK (u3mepenHoe BIoib ocu crimpaiin) coctasiset 3,4 x 10-10 m?

78. Onpenenute aMUHOKUCIIOTHBIH COCTAB MOJIUIICIITH A, KOTOPBIA KOAUPYETCs clenyomei nocienosarensbHocThio n-PHK: TIIA
OOV ITY VYV ITLL.

79. Onpenenuth MOJICKYIISIPHYIO MacCy TeHa, KOIupyolero oopasosanue Oeika, cocrosuiero u3 400 amuHokucior. M3BecTHO, 4TO
cpenHsist MoJeKyIsipHas Macca Hykineotuaa 300.

80. YkaxxnTe BO3MOKHbIE BApUAHThl H3MEHEHUH CTPYKTYPhI TEHETHUECKOT0 MaTepralia, KOTOpbIE JIe)KaT B OCHOBE BO3HUKHOBEHUS
XPOMOCOMHBIX O0JIe3HEH: a) TPUCOMUH, HOHCEHC-MYTAIHH, JIeJIeUH; 0) HOHCEHC-MYTAllU{, MUCLIEHC-MYTaIllH, CIIBUT PAMKHU
CUHTBIBaHHSI TCHETHYECKOTO KOJIa; B) HHBEPCUH, MOHOCOMHH, CIIBUT PAMKH CYMTHIBAHUS T€HETUYECKOTO KOJIA; T') NYTUIMKAIUH,
HEXBaTKH, TPAHCIOKALIUH, AEJCNH; 1) OJUIIONANS, MUCIIEHC-MYTallui, UHBEPCHH.

81. HaciecTBeHHast METTeMOITIOOMHEMUS] — ayTOCOMHBIN PeIleCCUBHBII MPU3HAK — BCTPEYAeTCs Yy 3CKUMOCOB AJISICKH C YaCTOTOH
0,09 %. Onpexnenure reHETUUECKYIO CTPYKTYPY MOMYJISALMU 10 JaHHOMY IPU3HAKY.

82. JTronu ¢ rpynnoii kpoBu N cpenu HaceneHus: YKpauHsl cocTaBisiioT 16 %. Onpenenure yactoTy rpynn kposu M u MN.

83. Mouns ocobeil, IMEIOIIMX TEHOTHIT «aa», B OOJIBIION ecTeCTBeHHOM mo-mysiuu paBHa 0,16. Paccuuraiite CTpyKTypy JaHHOM
MOIYJISIIMY TI0 TEHOTHIIAM.

84. Ilpu ananm3e rubpUAHON TOMYISIIMU PXKU YCTAHOBJIEHO, YTO YaCTOTa JJOMUHAHTHOTO I'eHa YCTOHYMBOCTH K CTeOI€BOH rOIOBHE
p =0,9. Onpenenure reHOTHIMUYECKYIO U (PEHOTHITNYECKYIO CTPYKTYPY MOMYIISLIUH.

®DOoH/1 OLIEHOYHBIX CPEJICTB MPEICTABICH B IIPUIIOKEHHUN K pabo4elt mporpamme

6. MEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT U

6.1 Ilepeyens MPpOrpaMMHOro odecnevyeHus

Oduchbrii maker LibreOffice
CrpaBouHo-nipaBoBas cucrema "Koncymnprant [Tmoc"

6.2 Ilepeuyens HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM

CrnpasouHo-npaBoBas cucrema "Koncynsrant [Tmoc"
OBbC "3emis 3HaHUR"

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHME JUCIUIIJINHBI (MOY JIS)

Homep ayn. |Hasnauenne Oodopynosanue u I10 |Bn11 3aHATHSA

1214 JlexunoHnHas ayauTopHs Cronbl ydyeHuueckue — 25 wr., cTyiabst — 50 mr., Tym6ouka — 1 |JIexus
mr., TIK Cucremusnii 610k A — 1 mmr., qocka menoBast — 1
IIT




MyJIbTUMeAUiHOE 000pya0BaHUE (3KPAH, CUCTEMHBLI OJIOK,
KOJIOHKH, KJIaBHAaTypa), yaeOHO-HaT IS THbIE MaTePHAIIBI

1206

JlabopaTopust 00TaHUHKH U
(bU3HONOTUY PACTEHHH

Crounbl yaeHn4YecKue — 8 mIT., CTOJ MpernoaaBaresst — 1 mrT.,
cTynbs — 15 mT., mkads! — 1 mr., 1ocka menosas — 1 wr.,
teneBu3op miasmennsii LG 50PQ200R Black 50 — 1 mrr,,
kommnboTep — 1 mr;, 6rokc 10 mT., BopoHKa 1 mT., BOpOHKa
nabopaTopHas 7 IIT., UIJ1a TUCTOJIOTHYECKas 3 IIT.,
KanenbHUNa mycrepa 14 mr., kon6a KH-1-100 3 mr., kon6a
co mkanoi 10 mrT., ne3Bue cbemuoe 40 mr., ryma 3 mrT., mecT
4 WIT., TUHIET aHATOMUYECKUI 22 IIT., MUIEeTKA IJ1a3Has B
¢yrspe 10 wt., npoOupka 22 mrT., mpodupKoaepKaTes 1
mT., ctakad 100 M co MIKaIoH ¢ HOCUKOM 9 IIT.

1102

paboThI ¢ BBIXOI0M B CETh
"UnTepHeTr" 1 JOCTYTIOM B

BO Kyzb6acckas 'CXA

ITomernenue Ijis cCaMOCTOSTEILHOM

JNIEKTPOHHYIO HHHOPMAIIHOHHO-
oOpazoBatenbHyto cpeny PI'BOY

CTOJIBI yueHH4YecKue — 37 IIT., CTybs — 74.
IIK Cucremnsrii 6510k A — 12 mir.

CamocTosATeNbH
ast paboTa

8. YA EBHO-METO/JMYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHbBI (MOAY JIST)

8.1. Pexomennyemas 1utepatypa

8.1.1. OcHoBHas auTEepaTypa

ABTODEI, COCTaBUTEHN

3arnaBue

H3parenscTBO, IO

JI1.1 |JIeicoma, H. ®. Bospacrthast anatromus U pusnonorus: yueOHoe ocodue Mocksa : THOPA-M, 2020,
2020

JI1.2 |MBanues B. B. OCHOBBI T'€HETHKH : : yIeOHUK Mocksa : PUOP : UHOPA-M,
, 2023

JI1.3 |Kapmanoga, E. I1. [IpakTHKyM 1O TeHETHKE : yueOHOe mocodue Cankr-IlerepOypr : Jlanb, 2018

8.1.2. JlonoiHuTeIbHAS IUTEPATYPaA
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, ro1
JI2.1 BospactHas anatoMusi, QU3MOJIOTHS U TUTHEHA: yueOHOe Kemeposo KemI'V, 2019
nocobue

JI2.2 |Ilyxansckuit B. A. Bgenenue B reHeTuky : YueOHoe nocobue Mocksa : HULl UH®PA-M,
2019

JI2.3 |Ca3zanoB A. A. I'enetuka : yueOHOE mocodue Cankr-IletepOypr : JIT'Y um. A.
C. Ilymkuna, 2011

8.1.3. MatepuaJsl, pazpadorannslie IIIIC kapeapsl
ABTOpBI, COCTaBUTEIH 3arnmaBue WznarenscTBO, ro1
JI3.1 |Makaposa M. C. BospactHas anatomusi, pusnosiorus U ruruena: snektponnoe  |Kemeposo: MO KemI'CXM,
yueOHoe nocobue 2017
8.2. Pecypchl HH(pOpManMHHO-TeJIEKOMMYHHKAIINOHHOM ceTH ""UHTepHeT"
31 |9BC «Znaniumy»
92  |9BC "3emns 3HaHui"

9. METOAUYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCS IO OCBOEHUIO JTUCHHUTIITUHBI (MOY JIST)

1. T'enernka pacTeHni 1 KUBOTHBIX: JICKTPOHHOE HATIIAHOE ocoOme[ DIeKTpoHHEIH pecypc] / aBTop-coctaBurens C.H. Bursss,
Kemeposckuit 'CXH. — Kemeposo, 2018.
2. I'eHeTHKa pacTEHUH U XKUBOTHBIX: METOAUYECKHUE YKA3aHUS 110 U3YUEHHIO AUCHUILINHBL / cocTaBuTens C.H. Butass,
Kemeposckuit 'CXH. — Kemeposo, 2018.
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