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BusupoBanue PII/L 1jis1 ucnosiHeHHsI B O4ePeIHOM Y4eOHOM roay

IIpencenarens YMC
2024 r.

Pabouast mporpamma nepecMoTpeHa, 00CyXeHa 1 o100peHa st
ucnonHenus B 2024-2025 yuebHom rony Ha 3aceaHuH Kadeapsl
Boanble 0uopecypchbl H TEXHOJIOTUH

IIpotokomor 2024r. Ne
3aB. kadenpoii [om., Amantypaues I'.b.

Busuposanue PII/] nis1 ucnosiHeHusI B 04epeIHOM Y4eOHOM Toay

IIpencenarens YMC
2025 r.

Pabouas nmporpamma nepecMoTpeHa, 00Ccyk1eHa U 0J00peHa st
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Pabouas nmporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa /s
ucnonHeHus B 2026-2027 yyeOHOM roay Ha 3acelaHuu Kadeapbl
Bonanbie Ouopecypchl H TEXHOJIOTHH

IIporokomor 2026 r. Ne
3aB. kadenapoit [Jou., Amantypaues I'.b.



1. LIEJIM OCBOEHMWS AUCLUILINHBI (MOIYJIST)

1.1| Aucuunnnaa GOpMHUPYET 3HAHUS, YMEHHS U HABBIKH B 00JIaCTH OOLIEH ¥ MOMYJISIIMOHHOM

T'CHCTUKHU pI)I6, MCETO/J0B U 3aKOHOMepHOCTeﬁ HUX CCIICKIMU.

2. MECTO JUCHUIIJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Huxkn (pazgen) OIT:

|B1.0

2.1|Tpe6oBaHns K NpeIBaAPHTEILHOI MOATOTOBKE 00yYaIOIIErocs:

2.1.1|Bronoruyeckue OCHOBBI PBIOOBOICTBA

2.1.2|T'ncronorus 1 SMOPHOIIOTHUS PHIO

2.2| AucuumianHbl (MOIYJIM) U NPAKTUKH, IS KOTOPbIX 0CBOECHHE TAHHOM TUCHUILIMHBI (MOIYJIsl) HEOOXOAMMO KaK

npeamecTByriiee:

2.2.1|MckyccTBEHHOE BOCTIPOU3BOJICTBO PHIO

2.2.2|TIpakTUKyM IO UCKYCCTBEHHOMY BOCIIPOU3BOJICTBY PhIO

2.2.3| lexopaTHBHOE PHIOOBOACTBO

2.2.4|IHTEeHCUBHOE OCETPOBOJICTBO

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI

(MOJLYJIST)

OIIK-1: Cnoco0eH pemiaTh TUNOBbIE 3224 MPO¢ecCHOHAILHOM AeATeIbHOCTH HA OCHOBE 3HAHMI OCHOBHBIX 3aKOHOB
MaTeMaTH4YeCKHX, eCTECTBEHHOHAYYHBIX U 001Ienpo(eccHOHANBHBIX THCIHILINH ¢ MPUMEHEHHeM HH()OPMAIIMOHHO -

KOMMYHUKAIIHOHHBIX TeXHO.]IOFPlﬁ;

3HaTh:

VYporenb | |®parMeHTapHbBIC IPEACTABICHUS 00 OCHOBHOM YU4eOHO-ITPOrpaMMHOM MaTepHalie, BHITIOJHCHUH 3a1aHui,
IIPeyCMOTPEHHBIX IIPOrPaMMOH, IPAKTUUECKH HEe 3HAKOM C OCHOBHOH JINTEpaTypoi, peKOMEHJ0BaHHON
nporpamMmoil. Marepuan usnaraercsi GparMeHTapHO, He BCET/Ia ITOCIIEA0BATENHHO, ONPEISIICHNS TOHATHI
HEJIOCTATOYHO YETKHE, JOIMYCKAIOTCS OLIMOKU B UX U3JIOKEHUH, HETOUHOCTH B UCIIOIb30BaHUM IIPEAMETHOM
TEPMUHOJIOTHH.

VYposens 2 |B nenom copmMupoBaHsl IpeacTaBleHUst 00 OCHOBHOM y4eOHO-IIPOrpaMMHOM MaTepualle, BHIIOJIHEHUE 3a/laHui,
MIPESYCMOTPEHHBIX IIPOrPaMMOi, 3HaHHE OCHOBHOM JIMTEpaTyphl, PEKOMEHI0BaHHOW NporpaMmmoi. Jomyckaer
HE3HAYUTCJIbHBIC HAPYIICHUSA B ITOCJICAOBATCIIBHOCTHU U3JIOKCHUA CYTHU UCIIOJIB3YEMbIX TCPMUHOB

VYpoens 3 |CBOOOAHOE M YBEPEHHOE CHCTEMATHYECKOE TIPENICTABICHAE OCHOBHOTO YUeOHO-TIPOrPaMMHOTO MaTepHaia,
BBIIIOJHEHUE 3a/JaHUM, IPElyCMOTPEHHBIX [IPOrPaMMOM, 3HAHUE OCHOBHOM JINTEPATYPBI, PEKOMEHI0BAHHOU
IporpaMMoii. BepHo, HcIoabp3yeT TEpMUHOJIOTHIO, IIPH 3TOM OTBET CAMOCTOSITENIbHBIN, HCII0Ib30BaHbI paHee
NpHOOPETEHHbIE 3HAHUS

YMmern:

VYpoeens | |omyckaer ommOKH B UCIIONH30BAaHWH 3HAHHUH yueOHOTO MaTepuaia; BEIIOIHEHNH 3aJaHui IPOTPaMMBI; paboThI ¢
OCHOBHOMH nuTepaTypoil. JlelicTBHE BBINOIHAETCSA HEJOCTATOUHO OCO3HAHHO.

VYposenb 2 |B nenom ycremHoe, HO cozieprKaiiee oTaeNbHbIe MPOoOebl YMEHHUS UCIIOIb30BaTh 3HAHUS Y4eOHOTO MaTepuaa;
BBITIOJIHATD 33/IaHHS IIPOTPaMMBI; PadOTaTh C OCHOBHOM JIUTEpaTypoi. [lelicTBHE BBIMONHAETCS HENOCTATOYHO
OCO3HAHHO

VYpoBeHb 3 | YMeeT HCIONB30BaTh 3HAHMS YU€OHOTO MaTepHalia; yCIEeNIHO BRIMOJHAET 3aJaHus IPOTPaMMBbI; paboTaTh ¢
OCHOBHOM nuTepaTypoil. JlelicTBUE B LIEIOM OCO3HAHO.

Baapers:

VYpoBens |  |BnazmeeT He BceMH HEOOXOIMMBIMU HaBBIKAMU, UMEIOIIUIICS ONBIT ()parMeHTapeH

VYpoBeHb 2 |B LIENOM BlaJieeT HEOOXOJUMBIMH HABBIKAMU W/HJIH UMEET OIBIT

VYpoBeHb 3 |BajeeT BceMU HEOOXOIUMBIMU HABBIKAMY H/WITA UMEET OIIBIT

B pe3yiabTaTe ocBoeHUsI AMCHUIIIUHBI (MOYJIs) 00y4yarommiicst 10J7KeH

3.1|3naTh:

3.1.1|0cOOCHHOCTH TEHETHYECKOTO aHalln3a;
CICTICHHBIX T€HOB, HACJICIOBAHNE TIPH TIEPEKPECTE XPOMOCOM; HACJIEIOBAHUE T10J1a U ITPU3HAKOB, CIICIUICHHBIX C MOJIOM;
MOJICKYJISIDHBIE  OCHOBBI
TEHETHYECKHE METO/IbI B CEJICKIHH PhIO.

XpPOMOCOMHYIO TEOPHUIO HACJICACTBCHHOCTHU! 0COOEHHOCTH HacJIi€a1o0BaHUA

HaCJICACTBCHHOCTHU,; MCTOAbl H3YUYCHUS KOJHUYCCTBCHHBIX IIPHU3HAKOB; TPAAWIIMOHHBIC U

3.2|Ymern:

3.2.1|monp30BaThCs 1a00paTOPHBIM 00OPYIOBAHUEM, CTABUTH CIICIIHATIBHBIC CKPEIIMBAHUS U

3.2.2|aHanu3upoBaTh Pe3yIbTaThI

3.3|Baagern:

3.3.1 METOJaMU aHaJIn3a HACJICAOBAaHHUS IIPU3HAKOB B MOMYJIANNAX U YUCTBIX JIMHUAX




4. CTPYKTYPA U COAEPKAHUE TUCHUIIJIMHBI (MOLYJIA)

Kon HaumenoBaHue pa3jiesioB U TeM /BH]L Cemectp | YacoB |Kommnerenuum| Jlutepatypa IIpumeuanue
3aHATHS 3aHATHS/
Pazgen 1. HacneacTBeHHOCTD U
H3MEHYHBOCTH
11 [uroreneruka /Jlex/ 5 2 OIlK-1 m.6
1.2 3akoHbI HacenoBaHuA /JIex/ 5 2 OIIK-1 .6
13 CuenieHHoe HacneioBanue /Jlex/ 5 2 OIlK-1 .6
14 N3menunsocTs. McKycCTBEHHBIN 5 2 OIIK-1 .6
myrareHes /Jlex/
15 [uroreneruka. OnpenencHue 5 2 OIIK-1 .6
xpomocoMHoro Habopa /T1p/
1.6 Bsaumoneiicrue renos /TIp/ 5 2 OIIK-1 .6
1.7 CuerieHHOE ¢ ToJIoM HaclieoBanue /TIp/ 5 2 OIlK-1 .6
1.8 IloaroToBka Kk 0T4ETY IO NPAKTUYECKUM 5 12 OIIK-1 .6
paboram /Cp/
1.9 TpEeHHHT 0 PELICHUIO TEHETUYCCKUX 5 6 OIlK-1 .6
3amau /Cp/
Paznen 2. [lonyasiquoHHAas TeHETHKA .6
2.1 3akoH Xapau-BaiinOepra /Jlex/ 5 2 OIIK-1 .6
2.2 ®DaKTOphI FBOJIOINN T'eHETHIECKUX 5 2 OIlK-1 .6
cucTeM B nomymnanusx /JIex/
2.3 IIpumenenue 3akoHa Xapau-BaiinOepra 5 4 OIIK-1 .6
JUTS OTIPEETICHUS] PABHOBECHOCTH
nonyssiuu /IIp/
24 IloaroToBka Kk OT4ETY IO NPAKTUYECKUM 5 6 OIIK-1 .6
paboram /Cp/
Pa3nen 3. Cesexuust pbio m.6
3.1 OCHOBHbIE HAaNPaBJIEHUs CEJIEKLUHU U 5 2 OIIK-1 .6
CENIeKLIMOHHBIE TIPH3HAKU B TOBAPHOM
perooBoncTse /JIex/
3.2 CreunanbHble T€HETHUECKHIE METO/IbI 5 2 OIIK-1 n.6
cenekiuu poio /JIex/
3.3 CXeMBbI CeleKIIud MaTOYHOTr'0 CTaja B 5 2 OIIK-1 1.6
psrooBoxctae /IIp/
34 3anstue-koHdepenius "OCHOBHBIC 5 2 OIlK-1 .6
HaIpaBJIEHUs CEJIEKIUH B aKBaKyJIbType"
Mp/
35 IloaroroBka k 0T4ETY IO MPAKTHYECKAM 5 6 OIIK-1 .6
paboram /Cp/
3.6 IToaroToBka BBICTYIUIEHHS Ha 3aHATHH- 5 12 OIIK-1 .6
koH(epenmun /Cp/
3.7 ToaroroBka pedepara o Teme 5 36 OIIK-1 .6
koHdepenuuu /Cp/
3.8 /3auér/ 5 0 OIIK-1 .6

5. ®OHJ OHEHOYHbBIX CPEJICTB

5.1. KoHTpoJbHbIe BONPOCHI H 32JaHNA




Paznen 1. OcHOBBI HaclIeACTBEHHOCTH
3ananue 1. Beibepure MpaBHIbHBINA OTBET U3 MPEIOKCHHBIX.
1. BriepBbie MyTareHHblIi 3QPEKT PEHTTEHOBCKOTO U3JTy4eHHsI ObLT OTKPBIT:
a) Mopranowm; 6) Bpumkecom; B) Memnepom; 1) Kpukom.
2. Kakoe u3 nepeuncieHHbIX BEIIeCTB He SBISETCS MyTareHOM:
a) IHK; 6) ackopOuHOBas KHCJIO0TA; B) KOJIXUIIMH; T) a30THAsI KUCIIOTa
3. IIpu BOBHUKHOBEHHH NPSIMOH MYTAIlMX HHOTJa BIOCIEICTBUH HAOIOAAeTCsl BO3BPAT K HCXOAHOMY COCTOSHHIO. DTO SIBIICHUE
Ha3bIBACTCSA:
a) penapaitusi; 0) peIyKIus; B) peBEPCHUs; T) PECTPUKIIUS.
4. K pa3psiny reHHBIX MyTallUil OTHOCSITCSI CHH/IPOMEBL. . ..
a) llayna; 0) Kuna itHdenbrepa; B) Komaubero kpuka; r) Mopdana.
5. Myranusi, npuBOsIIAs K CHHTE3Y H3MEHEHHOTO Oellka, Ha3bIBaeTCs:
a) nonsence-myrars; 6) MiSSence-Myranus; B) SAMESENCe-MyTalus; T') TPaH3UIIH.
6. IToBopoT y4acTka xpoMocoMsl Ha 180° HazbIBaeTCs:
a) nHceplus; 0) HHBEPCHUS; B) TPAHCBEPCHS; T) TPAH3HIIHUSL.
7. MexXpoMOCOMHas MepecTpoiika HOCUT Ha3BaHHE:
a) TpaHcopmalys; 6) TPAaHCTIO3UIIKS; B) TPAHCIOKAIMS; T) TPAHCIYKIIHUS.
8. KparHoe yBenuueHHe OHOTO U TOTo k€ Habopa XpOMOCOM HOCHUT Ha3BaHUE:
a) Syruionusi; 0) aHSYIUIOUIHS, B) aBTOTIOJUILIONINS; T) aJUTOTIOATUION TSI,
9. Ocobu, oOpa3zyronuecs B pe3yibTaTe yIBOCHUS HA00Opa XPOMOCOM y MEKBUIAOBBIX THOPHI0B, HA3bIBAIOTCSL:
a) MOJUILIIOU/IBL;, 0) aM(QUIUIIIONIBI; B) TPUILIOWBI; T') TeTparionabl. 10. Opranu3M ¢ 0JHOM JIMIIHEH XpOMOCOMO# B HabOpe HOC
UT Ha3BaHME: @) MOHOCOMHK; 0) TPUCOMUK; B) HYJJIHCOMHUK; I') JUCOMUK.
3anmanue 2. 3aM0IHUTE MPOITYCKHU B MPEATIOKEHHBIX YTBEPKICHHSIX.
1. Ins 3Bostonuy O0bIlIee 3HaU€HUE UMEIOT ... MyTalUH.
2. B ocHoBe myranuii nexar ... ctpykrypsl JJHK i xpomocom.
3. Myranuu sSBJISIOTCA ... IJIs1 €CTECTBEHHOT0 0TOOpA.
4. BONBPIIMHCTBO CIIOHTAHHBIX MYTAIU{ SBISIOTCS ... U ... .
5. Bone3Hb (heHUITKETOHYPHSI SBISETCS PE3YIETATOM ... MyTaIlUH.
6. I'enetnueckuii 3¢eKT OT yTpaThl YaCTH XPOMOCOMBI 3aBUCUT OT Pa3Mepa ... yuacTKa.
7. UeM BbIlIE yPOBEHb OPTaHU3AIMN OPTaHU3Ma, TeM ... SQGHEKT Aerennil.
8. MuBepcun HapyIaoT IOPAIO0K PACIOIOKEHHUS ... B XPOMOCOME.
9. uBepcun 9acTo HA3BIBAIOT ... IEPEKpecTa.
10. Jymivkanuu npuBOJIAT K ... IPU3HAKA, KOHTPOJIUPYEMOTO TYTITHIUPOBAHHBIM T€HOM.
3anmanue 3. YKaxuTe, KaKue U3 NPeNIOKeHHBIX YTBEPKISHUH MMPaBUIIbHEIE.
. MyTHpOBaTh MOTYT TOJBKO I'€HbI IUKOTO THIIA.
. AJTEOMHN3M OTHOCHUTCS K pa3psay OHOXUMUYECKHX MYyTalHUi.
. PentrenoBckue y4u 001a1al0T YHUBEPCAILHBIM MYTareHHBIM 3 {exToM.
. ['eHHBIC MyTallY HE MOTYT BBI3BIBAaTh CEPhE3HBIX HAPYILEHNH B Pa3BUTHH OPTaHU3MAa.
. He Bcsikoe n3MeHeHue B CTPYKTYpe I'eHa 0053aTeNIbHO NMPOSIBISIETCS Ha yPOBHE (PEHOTHIIA.
. [ToTepst XpOMOCOMBI BCeT/1a MPUBOIMT K THOEIH 0COOH.
. XpOMOCOMHBIE IIEPECTPONKH MOT'YT OBITh MEXaHU3MOM BUA000PA30BAHUSL.
. CoMaTnyecKkre MyTalliy HE HMEIOT SBOJIOLMOHHOTO 3HAYCHUSL.
9. MoaudukaroHHas HK3MEHYHMBOCTh Ha3BaHa Y. /lapBUHOM HEOIpeIeICHHOIA.
10. Hopma peakiiuu 3aBUCHT OT BHELITHUX YCJIOBHUIL.
3ananue 4. Pemure 3agauu.
1. Y npupoJHO# MOy ISIUH TUIATHIIELIIAA TOMOTaMETHBIM TIOJIOM SIBIISIETCS JKEHCKHHA. ['eHBI SP M SP — aJuteNnbHble, HaX0aITcs B X-
XxpoMocoMe. JIOMUHaHTHBIH TeH SP ONpeAenseT MATHUCTYIO OKPAcKy, ero PEeLeCCUBHBIN ajenb SP onpeesseT 0JHOLBETHYIO
okpacky. OJJHOLIBETHAs caMKa CKPEIMBAeTCs C IMATHUCTBIM camiioM. Kakossl Oynyt F u F2?
2. B npyrom ciy4ae ISATHUCTYIO TOMO3UTOTHYIO CAMKY IIATUNELMINN CKPELUBAIIM C OJHOLIBETHBIM CaMIIOM.
1. KakoBsl OynyT iotoMku F u F2 B 3TOM ckpeniBanuu?
2. YTo NONy4YuTCs, €CIM MATHUCTAS cCaMKa OyAeT reTepO3UroTHO#?
3. Y oJoMalIHeHHO! JTHHIH aKBAPHYMHOHN PHIOKH IUIATHIICHMIINE TOMOTaMETHBIM TI0JIOM SIBJISIETCS MY>KCKOH. ['eHbI Sp 1 Sp —
aJIeNbHbIe, HaX0IATCs B X-XpoMocoMe. I'eH SP (IOMHUHAHTHBIN) onpeaenseT MATHUCTYIO OKPAcKy, a SP (PeLeCCUBHBIN) —
OJTHOILIBETHYIO OKpacKy. CKpeIuBaeTcs MATHUCTAS CaMKa C OJTHOLIBETHBIM caMIIoM (yKaxxute reHotursl). Kakoser Oynyt F1 u F2?
Paznen 2. OcHOBBI ONYISALMOHHON T€HETUKU
Pemmure 3agaun.
1. ¥ KposMKOB OKpacka BOJOCSHOro mokposa “mumHmmuia” (red Cch) nomunupyer Hax anso6unnzmMom (red Ca). ['eTepo3urorst
CchCa umeror cBeTo-cepyro okpacky. Ha kpoiaukoBoadeckoii pepMe cpeir MOJIOHAKA KPOJTHKOB IIMHIIHILT TOSIBUTHUCH
ansOuHockl. 13 5400 kponpuar 17 okazanuck ansOuHocamu. [lonb3yscek popmyroit Xapnu-BaiiHOepra, onpeaennTe, CKOJIBKO ObLIO
TMOJTY4C€HO T'OMO3UT'OTHBIX KpOJIbYaT C OKpaCKOﬁ HIWMHIIHWILIA.
2. IIpu o6cnenoBaHuM MOMYIISAMH KapaKyJIbCKUX OBell ObLIO BRIABICHO 729 uMHHOYXHUX ocobelt (AA), 111 kopoTkoyxux (Aa) u 4
0e3yxux (aa). Beruncnure HaO r01a€MbIe YacTOTHI (DEHOTHIIOB, YaCTOTHI AJLIEJICH, 0)KHUIAEMbIE YaCTOThI TEHOTHIIOB 110 (hopmyrie
Xapnu-BaiinGepra.
OTBeThTE Ha BOIPOCHI.
1. Tlonsarue «nonysius»y. OCHOBHBIE XapaKTEPUCTUKH MOMYJISIIUH, KaK SKOJIOTHUSCKOH CHCTEMBI.
2. UucneHHOCTh 0c00ei B MOIMYJIAIIH.
3. JIuHaMHKa MOMYJISILUH.
4. Bo3pacTHOM cOCTaB MOIYJIALUY.
5. IlonoBo¥i cocTaB NOMYJIALMH.
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6. OcHOBHBIE MOP()ODU3HOTOTHIECKHE XAPAKTEPUCTHKHU MOMYIISIIUH.

7. 'enerndeckasi reTepOT€HHOCTD MOIYIISALINY.

8. Dxosorudyeckoe eJMHCTBO MOMYJISAIHN.

9. DneMeHTapHOE YBOIIOLIOHHOE SIBICHUE — N3MEHEHNE TeHOTUIINYECKOTO COCTAaBA MOIMYJISIIUH.
10. 3akon Xapau-Baiin6epra.

Paznen 3. OcHOBBI cenekLum.

OTBeThTE Ha BOIPOCHL.

. OcoOEHHOCTH PBIO KaK CENIEKIIHOHHOTO 0OBEKTA.

. TunbI CKpelMBaHus, MPUMEHSIEMBbIE B PHIOOBOJICTBE.

. Koaddumment nnbpuaunra no Paiity. IHOpeanas nenpeccus.

. Metozs! oTOopa B CEeNEKIUU PbIO.

. MapyunpoBaHHbIid MyTareHes y psio.

. I'mHorenes u anaporeHes.

. T'opMoHanpHast 1 TeHeTHYECKas PETYISIHA T0JIa.

. Mcnionmp30BaHMe MONUIIIONANH B CETICKIHHU PEIO.

. [opojp! peIO, UCTIONB3YyEeMBIE IS pa3BeACHUS B ACTpaXxaHCKOW 00acTu

O 001N LN K Wi —

5.2. TeMbl IHCbMEHHBIX PaGoT

TIpumepHbIe TeMbI pedeparos:

1. TeHeTHYECKHE AaHOMAINH Y YKUBOTHBIX

2. CoBpeMeHHBIE JOCTIKEHUS TEHHOW WHXCHEPUHN

3. CoBpeMeHHBIE METO/IbI B CEJIEKLIMU PBIO OCETPOBBIX MOPO/I.
4. CoBpeMEHHBIE METOJIBI B CENIEKLIUH JIOCOCEBBIX PHIO

5. ITonyuenue ruGpuioB peIo.

6. I'ereTnaeckr MOANGHUINPOBAHHBIE TIPOAYKTHI TUTAHHUS.

5.3. ®oH/1 OLIEHOYHBIX CPeJICTB

OCHOBHBIE BOIPOCHI, BEBIHOCUMBIE JUIs OLIeHKH chopmupoBanHocTd komnereHmn OTIK-1 npu nzyuennn
JUCLUTUIAHBL:

Bribepure 1, Haubosiee BEpHbINA OTBET.

1. I'eneTtuka 310 — ...

a) HayKa O 3aKOHOMEPHOCTSX HAaCJIe/ICTBCHHOCTH 1 U3MEHUYHBOCTH;

0) yueHUe 0 HacIeJCTBCHHOM 3/I0POBbE UEI0BEKA U METOJaX €To yIydIleHHUs, O CII0cO0aX BIMSIHUS Ha
HacCJIeICTBEHHbIE KauecTBa Oy yIIHUX ITOKOJIEHHUH C IIEeTbI0 UX YIIy4IIeHHS;

B) HayKa 0 XMMHUYECKOM COCTaBE HBBIX KJIIETOK U OPraHU3MOB H O JICXKAIIHX B OCHOBE UX
JKU3HEJIESITEIbHOCTH TIPOLIECCax.

2.T'en —970... .

a) copepxamtast JIHK HuTeBHAHAS CTPYKTYpa B SIpe KIETKH, KOTOpas HeceT B ceOe CTPYKTYPHBIC €HHUILIBI
HACJICICTBEHHOCTH, UAYILUE B JIMHEHHOM MOPSIKE;

0) KOHIIEBOM y4aCTOK XPOMOCOMBI,

B) CTPYKTYpHas ¥ (yHKIMOHAIbHAS CIUHNLIA HACIEICTBEHHOCTH

JKUBBIX OPTaHU3MOB.

3. I'eHsl, yHacne10BaHHbIE OPIaHU3MOM OT POAUTENEH, OyAyT SIBISTHCS .

a) (heHOTHIIOM; 0) KAPHOTHUIIOM; B) TCHOTUIIOM.

4. Yucras MMHUS — 3TO. ... .

a) rpyIia OpraHu3MOB, HE UMEIOIUX MPU3HAKOB KOTOPbIE ObI MOJHOCTHIO NEPEeIaBaINCh IIOTOMCTBY,

0) rpynmna opraHu3MOB, HIMEIOIINX HEKOTOPBIC IIPU3HAKH, KOTOPHIE TIOJIHOCTHIO MEPEJA0TCS TIOTOMCTBY;

B) IpyIIa OPraHu3MOB, UMEIOIIUX IPU3HAKH KOTOPHIE MMOJHOCTHIO MIEPEAAIOTCS TIOTOMCTBY.

PexomOunanus - 370... .

a) mpoliecc 0OMeHa reHeTHYECKUM MaTepHajIoM IyTeM COeIMHEHUs OMHAKOBBIX MOJIEKYJ IPYT C APYroM;
0) npouecc cunresa pouepreit monexyssl JJHK na marpune ponurensckoit IHK;

B) Ipolecc 0OMeHa TeHeTHIECKUM MaTepraioM IyTEM pa3phiBa U COSIMHEHUS Pa3HbIX MOJIEKYII.

Bri6epure HECKOJIBKO MPaBUIIBHBIX OTBETOB.

1. BriOepute cocTaBHbBIEC YaCTH HYKJIEOTH/A!

A) caxap; b) pocdarnas rpynma; B) yrneBonsr; I') munmabr; 1) a3oTucteie ocHOBaHUS; []) TeHBI.

2. BriOepeTe BUIBI MyTaluii:

A) rennsie; b) Hykiieotuansie; B) monmumepasssie; ') xpomocomusle; J[) reHOMHEBIE.

Pemure 3amaun

1. ¥V rymnmu rereporaMeTHbIM OJIOM siBisieTcst Myskckoit. ['en yiaculatus (Ma) onpesensier Handre 4epHOTO
MSITHA Ha CIIMHHOM TUIABHUKE U XapaKTEPHOE PACIOI0KEHUE YEPHBIX U KPACHBIX ISITEH Ha TEJIe CaMIIOB; T'eH
nokanu3oBaH B Y-xpomocome. ['en Tigrinus (Ti) BeI3bIBaeT pa3BUTHE MOMEPEUHBIX MTOJIOC HA XBOCTOBOM CTEOIIE
U MOXET OBITh JIOKAJIM30BaH KaK B X-, TaK U B Y-XpOMOCOME, HO y CAMOK OH He MpOosBIsAeTcs. [ OMO3HIOTHBIE 1O
reHy Ti caMKu ObLIM CKPEIIEHBI C CAMI[AMH, Y KOTOPBIX He OBUIO IIOMEPEYHBIX TI0JI0C, HO MMEJIHUCh XapaKTePHBIC
ISITHA Ha TeJle ¥ CIMHHOM IUIaBHUKE. B mepBoM nokosenuu Ob110 nosydeHo 32 peidky, a B F2 - 156 . Hanmmure,
KaK pacrpeeHiInch MOTOMKH MO BapraHTaM murMeHtanuu Flu F2.

2. B BeIOOpKeE, cocTosieit u3 84 000 manpkoB THISNNH, 210 OKa3auch albOMHOCAMH, T.K. Y HUX
pelLiecCUBHBIE T€HbI HAXOIATCA B TOMO3UTOTHOM cocTossHUM. OrnpenennTe 4acToThl aJuleeld A 1 a, a Takxke
YacTOTY I'€T€PO3UTOTHBIX MaJIbKOB.




5.4. IlepeyeHb BU0OB OLIEHOYHBIX CPeACTB

TecTtupoBanue — Ha0Op GopManN30BaHHEIX 3aAaHUI IO H3y4aeMOH TeMe, TOKA3hIBAIOIINX OCBOCHUE
3HAHUEBOTO KOMIIOHEeHTa 00y4eHus (OTIK-1)

Onpoc - ppoHTanbHAsS PopMa KOHTPOJIS, MPECTABIISIONAst COOO0W OTBETHI Ha BOIIPOCHI IIPETIOIaBaTe sl B
yctHoii popme. (OITK-1)

OTueT Mo MpaKkTHYeCKOH padoTe - HopmMa KOHTPOIIA, MPEAYCMATPHUBAIOIIAS N3JI0KEHUE U aHAIIH3
3HAHMEBBIX KOMIIOHEHTOB, METOIMK HCCIICOBAHMS, STAllOB M PE3YAbTATOB OCYIIECTBICHUS JEHCTBUH U
orepanuii mo Teme paboTe, MpeACTaBIeHHE 1 00OCHOBaHHE BBHIBOIOB MO paboTe, a TaKKe aHaIH3
MOJTy4aeMbIX PE3yIbTaTOB B CPABHEHUH C HOPMATHBHBIMH KPUTEPUSIMHU U BHYTpH Tpymisl. (OTTK-1)
BricTymieHHe Ha 3aHSITHU-KOH(ePEeHIHH — CaMOCTOSTENBHO MOITOTOBJICHHOE 3apaHee YCTHOE
BBICKa3bIBAaHUE Ha 33JaHHYIO TEMY, OTpaHHYEHHOE BO BPEMEHH, cojiepikamiee 1) BCTyIIeHHe ¢
PacCKphITHEM aKTyalbHOCTH PACCMAaTPUBAEMOT0 BOMIPOCA; 2) OCHOBHYIO YaCTh, PACKPBIBAIOIIYIO
3aKOHOMEPHOCTH paccMaTpUBaeMOro SIBICHUS; 3) 3aKII0UCHHUE, COIEPIKAIIETO BBIBOBI U MIEPCIEKTUBEI
pelIeHust JaHHOTO Hay4Horo Bomnpoca. (OITK-1)

6. YHEBHO-METO/MYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PekomeHnayemas JiuTepaTypa

6.1.1. Andepona, I'. A. 'eHeTuka : yueOHUK 17181 akaJieMU4ecKoro OakanaBpuara / moa penakuuei I'. A. Andeposoit. — 3-e uszn.,
ucnp. u gomn. — Mocksa : M3narenscto FOpaiit, 2018. — 200 ¢. — (bakanaBp. Akanemuyeckuii kypc). — ISBN 978-5-534-07420-
8. — Tekcr : anextpouHbIt // Obpa3oBarensHas mwiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/423064

6.1.2. OcwuroBa, JI. A. I'enernka B 2 4. Yacts 1 : yueGHOe mocooue st By30B / JI. A. OcurioBa. — 2-¢ u3., Uctip. U qoi. — MockBa
: UzparensctBo FOpaidt, 2022. — 243 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-07721-6. — Tekcr : 3JeKTPOHHBIH //
O6pasoBarenbhas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490838

6.1.3. Ocumosa, JI. A. I'enetuka. B 2 u. Yacts 1 : yue6HOe nocodue 1yt cpeHero npodeccuoHansHoro oopasosanus / JI. A.
OcwuroBa. — 2-e u3., ucnp. u gon. — Mockga : MU3aarensctBo FOpaiit, 2022. — 243 ¢. — (IIpodeccronanbHoe 00pa3oBaHue). —
ISBN 978-5-534-09330-8. — Tekcr : anexrpoHHblii / O0pa3oBarensHas iatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/491745

6.1.4. Ancepona, I'. A. I'eneruxka. [Ipaktukym : yaueOHoe nmocobue aist By30oB / I'. A. Andeposa, I'. A. Tkauera, H. 1. [Tpununko. —
2-e u3n., ucnp. u gorn. — Mocksa : M3natensctBo FOpaiir, 2022. — 175 ¢. — (Bricuiee oopazoBanue). — ISBN 978-5-534-08543-
3. — Texkcrt : anektpoHHbIit // Obpa3oBarensHas miathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/491198

6.2. Ilepeuens pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHHKAIHOHHOM ceTH ""UHTepHeT"

6.2.1. http://www.vigg.ru/ — caiit Uacturyra o6imeit redetnku um. H.W. Basuiosa.

6.2.2. https://genetics-info.ru/ - udopmaiiioHHbIH MOPTa O TEHETHKE.

6.3. IlepeuyeHb HH(POPMANMOHHBIX TEXHOJIOT Uil

6.3.1 Ilepevyenb MporpaMMHOro o6ecrev4eHust

6.3.1.1|ESET Endpoint Antivirus + ESET Server Security — aHTHBHpYCHas mporpaMmmMa

6.3.1.2| AdobeReader - mporpamma juist npocMoTpa JOKyMeHTOB B opmate pdf.

6.3.1.3|Google Chrome - 6paysep.

6.3.1.4|Moodle - O6pasoBarensubrii mopran ®UITUAJ ®TBOY BO «AT'TY» B TAIIIKEHTCKOM OBJIACTU PECITY BJIMKU
Y3BEKNCTAH.

6.3.1.5[Mozilla FireFox - 6paysep.

6.3.1.6|Microsoft 365 - mporpammHOe obecrieueHHe Uit paboThI C JIEKTPOHHBIMU JOKYMEHTAMH.

6.3.1.7|7-zip - apxuBarop.

6.3.2 “epe'—le}lb I/lH(l)OpMalII/IOHHLIX CIIPABOYHBIX CUCTEM H l'[pO(l)eCCl/I()HaJ'ILHLlX 0a3 JAaHHBbIX

6.3.2.1|OnexrpoHHO0 — OubIMoTEeYHas cucteMa «JlaHpy

6.3.2.2|O6pa3oBarenbHast miatdgopma «tFOpaiT»

6.3.2.3|{udporoii o6pazoBatesnbhbiii pecypc «IPR SMART»

6.3.2.4|HanmonansHast 6a3a JaHHBIX 3aKOHOAATEbCTBA PecyOnuku Y30ekucran — WwWw. lex.uz

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOAY JIS)

7.1|AyauTopus [UIst IPOBEICHUS JISKIMOHHBIX 3aHATHH ¢ HAO0POM IEMOHCTPAMOHHOTO 000pYXOBaHMUS (KOMIIBIOTED, SKPaH,
IIPOEKTOP), 000pynoBaHHAS HAOOPOM MeOesH (CTOMIbL, CTY/bs) U paboYNM MECTOM AT IIPEToiaBaTess, J0CKOH METOBOM.

7.2|YdeOHast ayIuTOPHS JUIS TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHOH aTTeCTAI[NH, ISl IIPOBEACHNUS IPYIIOBBIX U
MHIVBHUAYaJIbHBIX KOHCYJIbTaNui, 000pyaoBaHHas HA00pOM MeOeH (CTOJNB, CTYNbs) U Pab0YUM MECTOM JUIs
IpernoaBarens, 10CKOH MEIOBOM.

7.3| AyauTopust 1715 IPOBEACHHS 3aHATHIH CEMUHAPCKOTO THUIIA, IS TEKYIIEr0 KOHTPOJIS X IPOMEXYTOUHOM aTTeCTalny, A
IIPOBE/ICHUS TPYIIIOBBIX M MHAWBUAYAIBHBIX KOHCYJIbTALUI: 000pyI0BaHHas HAO0POM MebenH (CTOJIbI, CTYIIbs) 1
pabouuM MeCTOM JUIs PENoAaBaTelis, TOCKOH MEJIOBOH.



https://urait.ru/bcode/490838
https://urait.ru/bcode/491745

7.4|TTomenieHus Ui CaMOCTOSITEIbHOM PabOoThI, OCHAIIICHHBIC KOMITBIOTEPHON TEXHUKOM ¢ BO3MOXKHOCTBIO TTOAKIIOUYEHUS K
cetu «MHTEpHET» U 0OecneueHHbIe JOCTYIIOM K 3JIeKTPOHHON MH(pOpMalMOHHO-00pa3oBaTeabHO cpene dunnana.

7.5|ITomemienne 11 XpaHEHUs! U IPOPUIAKTHUECKOrO 00CIyKUBaHUsl ydeOHOro 000pyJ0BaHuUs

8. METOAUYECKHUE YKA3AHUWSA JJIS1 OBYYAIOIIIUXCS IO OCBOEHUIO JTUCHUTLITUHBI (MO Y JIST)

1. Amantyprues W.T'. T'eHeTHKa U ceneKIus pei0. MeTonuecKre YKa3aHusl MO BBITOTHEHHIO CAMOCTOSATEIbHON paboThI
obyyaronuxcs i HanpasneHus 35.03.08 Boaubie 6nopecypebl u akBakynbrypa, @unman AI'TY, 2022, — - URL:

https://portal.astutr.uz/.
2. Amantypmaues .T'. T'enetrka u cenekius peid. MeToandeckue yka3aHus Ui NPAKTHUECKUX 3aHITHN 00ydYaromuxcs s

HanpasieHns 35.03.08 Boxubie 6Guopecypesl u akBakynbrypa, @unnan AT TY, 2022. —URL: https://portal.astutr.uz/.




[Ipunoxenue k paboueit mporpamMme
JUCTIMILITUHBI (MOTYJIS)

Ocobennoctu peanuzanuu PIIJ] npu HaIu4Yuy B KOHTHHTEHTE 00YYAIOUIUXCS ¢ OTPAHNYEeHHBIMH
BO3MOKHOCTSIMU 3/10POBbS 10 3PEHUI0

B ¢unmane B pamkax co3mpanust 6e30apbepHOii 00pa30BaTENbHOM CpeIbl T O0YIAIOIINXCSI C OTPaHUIeHHBIMH
BO3MOXXHOCTSIMH 3JI0OPOBbSI 10 3PCHHI0 OPraHU30BaHbl WHGOPMAIIMOHHBIC YKA3aTeM C HCIIOJb30BaHHUEM
TaKTWIBHOTO MpHu(Ta 1Mo cucteme bpaitsa. CaiiT nMeeT BEpCHIO 1T CIa00BHIISAIITNX.

1. Peammzanus PII/] MoKeT OCyIIECTBISATHCS C UCIONB30BAaHUEM JIUCTAHIIMOHHBIX TEXHOJIOTHH.

2. Meroanueckne ykazaHHs U1 OOYYAIOIIMXCSl TI0 OCBOCHHIO TUCHIUIUIMHBI (MOMYJS) NMPEACTAaBICHBI Ha
0bpazosamenbHoM nopmaie.

3. ®dopma npoBeeHHS MPOMEKYTOUYHON aTTECTAllMU M0 AUCUUIIMHE YCTAHABIUBACTCS Il OOYYaAIOMIUXCS C
OB3 ¢ y4eToM HHIUBUAYAIBHBIX NCHXO(H3MYECKHX OCOOCHHOCTEH (YCTHO, MHCbMEHHO Ha Oymare,
MMICEMEHHO Ha KOMIIBIOTEpE, B OpMEe TECTUPOBAHUS U T.I1.).

4. Tlpu mpoBeAeHUH TPOMEKYTOYHOTO KOHTPOJISA OOydYaromemycs NPy HEOOXOAWMOCTH MPEIOCTaBISETCS
ACCHCTCHT.

5. Ilpm mpoBeAeHHH TPOMEKYTOUYHOTO M TEKYIIEr0 KOHTPOJIS C HCIOJIb30BAHUEM ACCHCTUBHBIX CPE/ICTB
o0y4JaromemMycs peJoCTaBIseTCs JOTOTHUTETIbHOE BpeMs AJIsl IIOATOTOBKH  OTBETA.

Ocobennoctu peanuzanuu PIIJ] npu Ha1n4uy B KOHTHHTEeHTe 00Yy4AKOUIUXCH ¢ OTPAHMYeHHBIMHA
BO3MOKHOCTSIMH 3/10POBBS 1O CIYXY

1. Peanuzanus PITJ] MOXXeT OCYIIECTBIATHCS C UCIIOJIb30BAHUEM IMCTAHIIMOHHBIX TEXHOJIOTUH.

2. Ilpu mpoBeneHnm nabOPaTOPHBIX 3aHATHH TMPOUZBOAUTCA TyONMpPOBaHHWE 3BYKOBOW CITPaBOYHOMN
nH(pOpMaINU BU3yaTbHOM.

3. ®dopma npoBeeHHS MPOMEKYTOUYHON aTTECTAIlMU M0 AUCHUIIMHE YCTAaHABIUBACTCS Il OOYYAIOMIUXCS C
OB3 c y4yeroM WHIUBHIYaJbHBIX MCUXO(PH3MUECKHX OCOOCHHOCTEH (YyCTHO, NMUCHMEHHO Ha Oymare,
MUCbMEHHO Ha KOMIIBIOTEPE, B (POPME TECTUPOBAHHUS H T.II.).

4. llpu mpoBeneHHH HPOMEXYTOUHOTO KOHTPOJIS OOydYaroumemycs HpH HEO0OXOAWMOCTH HPEAOCTaBISIETCS
ACCHCTEHT.

5. llpu mpoBeneHHHM NPOMEXKYTOUHOTO M TEKYLIETO0 KOHTPOJSI C HCIIOJIb30BAaHHEM ACCHCTHUBHBIX CPEICTB
o0ydJaromemMycst IpeJoCTaBIsAeTCs JONOIHUTEIbHOE BPpeMs AJIsl IIOATOTOBKH  OTBETA.

Ocobennoctu peanuzanuu PIIJI npu HaIu4YuM B KOHTHHTeHTe 00y4aIOLIUXCH ¢ OTPAHMYEeHHBIMH
BO3MOKHOCTSIMM 3/10POBbSI, HMEIOIIMX HAPYLIEHNS OTMOPHO-IBUTaTeJLHOIO anmnapara

B ¢dunnase B paMkax co3mpanus 6e30apbepHOii 00pa30BaTebHOM Cpeibl IS 00YYArOIINXCSI C ONPaHUYCHHBIMH
BO3MOXHOCTAMU 3I0POBbIA, HMCIOUNIUX HAPYHUICHHA OIOPHO-ABUIaTCIILHOI'O armapara, Kopmnyca, B KOTOPBIX
peanuzyeTcsi oOpazoBaTeNbHas JEATEIBHOCTD, YKOMIUIEKTOBAHBI HEOOXOAMMBIM 000PYOBaHUEM ISl O0JICTYeHUS
JIOCTYTIA B ayIUTOPHH U 0OCITY>KUBAIOIITHE TTOMETIICHUS.

1. Peammzanus PIIJ] MoKeT OCymIECTBISATHCS C UCHONB30BAaHUEM IUCTAHIIMOHHBIX TEXHOJIOTHH.

2. Tlpu mpoBeneHun 1a0OPAaTOPHBIX 3aHATHH OOECIIEYNBACTCS BO3MOXKHOCTH OCBOCHUS IPAKTHYECKUX
HaBBIKOB oOy4atommMcs ¢ OB3 ¢ ygeToM ero HHIUBUIIYalbHBIX (PU3MUECKIX BOZMOYKHOCTEH.

3. ®dopma npoBeeHHS MPOMEKYTOUYHON aTTECTAlMU 10 AUCLUIIMHE YCTAHABIMBACTCS Ul OOYYaIOIMINUXCS C
OB3 c y4eToM WHIMBUAYaIbHBIX IMCUXOPHU3MUECKHX OCOOCHHOCTEH (YyCTHO, NMUCHMEHHO Ha Oymare,
MMMCHMEHHO Ha KOMITBIOTEPE, B )OpME TECTUPOBAHUS U T.IL.).

4. llpu mpoBeneHUH HPOMEXYTOUHOTO KOHTPOJISA OOydYaroumemycs NPy HEO0OXOIWMOCTH HpPEeIOCTaBISETCS
ACCHUCTEHT.



