[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
EV'O: faHeezB“Hep BaeBIes ey BO « YOUMCKUIM YHUBEPCUTET HAYKU U TEXHOJIOTU»
O/KHOCTb: [AMPEKTOp BUPCKUM ®UINAJTT YYHuUT
:25.03.202 49:34
Aara nopwcakua: 23.03.2026 08:49:3 OAKYJILTET BUOJIOTMY Y XUMUN

YHWUKanbHbI MPOrpaMMHbIN KIKOY:
fceab25d7092f3bff743e8ad3f8d57fddc1f5e66

YT BEPROEHO. CoracoBaHo:

Ha 3acegaHuM Kadeapbl Ouwonoruu, 3kosoruud U [lpeacesarens YMK

XUMUH (akynbTeTa OMOIOTHU U XUMUHU
npotokon Ne 4 or 23.11.2022 . nodnucano 11 /Yygrnoea TI1.

3aB. Kadepoil _nodnucaro JII1 /OHuHa C.A.

PABOYAS ITPOTPAMMA JUCHUITI/IMHBI (MO YJIS)
A1 0UHO¥ (hopMBI 00yUeHHs

buosorus KeTKU: MosieKyasipHasi GUOoTHst
Obs3amenbHas uacmob

nporpaMma 0akajiaBpuaTra

HamnpaBneHue 1oAroToBKU (CrieljuaabHOCTh)
06.03.01 Buonozusa

HarpaBneHHOCTH (Mpodub) MOATOTOBKU
Bbuoskosnorus

Keamudukanys
bakanasp

Pa3paboTuuk (CoCTaBUTED)
[To11eHT, K. 0.H., IOIIEHT _noonucaro DI /ITTaxpuHosa H.B.

(ZO/DKHOCTD, yueHasi CTeleHb, yUeHOe 3BaHHe) (mogmuce, Pamuus 11.0.)

Hna npuema: 2021-2022 r.

bupck 2022 1.



CocraBurtesns / cocrasuTenu: HlaxpuHosa H.B.

Pa60qaﬂ nporpaMmd AUCHUIVIMHBI YTBEP)K[A€HA Ha 3aCeaHUU Ka(be,[[pb] 61/10]'[01"1/11/1, SKOJIOTUU U XMMHUHN
1pOTOKO/ Ne OT «__» 20 r

[onosHeHWs: 1 N3MeHeHUsl, BHeCeHHbIe B pab0Uyt0 IPOrpaMMy AWCLMITUIMHBI, YTBEP>KAeHbl Ha 3ace/laHiN

Kaepbl ,
1pOTOKO/ Ne OT « » 20_r

3aBeayrollyi Kadeapoi / d.1.0/

,Z[O]'[OJ'[HEHI/IH 1 n3MeHeHNs1, BHECEeHHbIe B pa6oqy}o MnporpamMmy OAUCHUIVIMHEIL, YTBEPXXAEHBI HA 3aCeaHUN

Kaeapbl ,
NPOTOKO Ne OT « » 20_r

3aBesyroiuii Kadepoit / D.1.0/

,Z[O]'[OJ'[HEHI/IH 1 U3MeHeHNs1, BHECEeHHbIe B pa6oqy}o MnporpamMmy OUCHUIVIMHEIL, YTBEP>XAEHBI Ha 3aCeaHNN

Kaeapbl ,
NPOTOKO/ Ne OT « » 20_r

3aBesyromuii Kadepoit / D.1.0/

,Z[O]'[OJ'[HEHI/IH 1 U3MeHeHUNs1, BHECEeHHbIe B pa6oqy}o MnporpamMmy OUCHUIUIMHEIL, YTBEPXXAEHBI HA 3aCeaHUN

Kaeapbl ,
NPOTOKO Ne OT « » 20_r

3aBesyroimuii Kadepoit / D.1.0/




CrnuCcoK JJOKyMeHTOB U MaTepraioB
. [TepeueHb MyIaHUPYEMbIX pe3y/IbTaTOB 00yueHust TI0 AUCLIUTI/INHE, COOTHECeHHBIX C

yCTaHOBJ/IEHHBIMH B 00pa30BaTe/IbHOM MporpaMMe UHAWKATOPAMU I0CTH)KEHHSI KOMITETeHIIUH............. 4
. Llesib ¥ MeCTO AMCLUTUIMHBI B CTPYKTYpe 00Pa30BaTEIbHOM TIPOTPAMMBL.....cc.veruverrerreerureeneeenseeenneeennne 7
. ConepykaHue paboueii mporpaMMel (00beM JUCIUITIMHBI, THUTIBI M BU/Ibl YUeOHBIX 3aHSTHH,

yuebHO-MeToiUecKoe obecrieueHre CaMOCTOSTeTbHON PAOOTBI OOYUAFOILIAXCS).ccuveeuverurenreerveenveesnueenns 7
. DOH/ OLIEHOYHBIX CPEJCTB MO JUCLIUTIIIHE .....ovveererureeeeaureeeesannsreesesseeeesssssseessessseeesssmmenseseeeesssssssssnnnns 15

4.1. IlepeueHb KOMMNETEHI[MI U UHAUKATOPOB /I0CTW)KEHHUsI KOMIETeHI|I C yKa3aHUeM
COOTHECEHHBIX C HUMH 3aryIaHUPOBAHHBIX Pe3y/IbTaTOB 00yUueHUs 110 AUCLIATUIAHE.
OnucaHue KpyUTepreB U IIKaJl OLIeHUBAHUS Pe3y/IbTaTOB 00yUeHUs 110 JUCLIUIIIUHE. ..........ccuv..... 15
4.2. TuroBbie KOHTPOJIbHBIE 3a/]JaHUS UK WHBIE MaTeprasibl, He0OX0[UMbIe /I/Is1 OL|eHUBaHHs
pe3y/bTaToB 00yUueHUst 10 AUCLIUTIJIMHE, COOTHECEHHBIX C YCTAaHOB/IEHHBIMH B
oOpa3oBaresibHOM TIpOrpaMMe UHAMKATOpPaMU [JOCTY)KeHUsT KOMITeTeHI[ui. MeToanueckue
MaTepuaJibl, OTIpeesisIolie TIPOLeyPhl OlIeHHBaHUS Pe3y/IbTaTOB 00yUueHHs 110

JIACLIUTIIITHE. .....vveeeeuneeeeeeeuneeeeseunseeeeenneeeseensseeeseanssaeesssnsaeesssnsseessssseeessssanessesssneeeeeeeessessssnnsnnnnnnns 18
4.3. PEUTHHT-TINIAH JUCLIATITIIHBI vee.uuvveeeeeeuseeeeeiseeeeeaisseeeeeasssessessssssesssssssssssssssssssssssssssssssssssssssessesssennns 25
. YueOHO-MeTOAMUECKOE ¥ MH(OPMALIMOHHOE 00€CIIEUEHHNE JVCLIUATUTHHBI ...e.vvenveenreneeenseeeneessneesseeesneens 25
5.1. [TepeueHb OCHOBHOM U AOTIOJTHUTE/ILHOM yueOHOM JTUTepaTyphl, HEOOXOAUMOH [/ 0CBOEHUS
JIACLIUTIIIFIHDL. . ..ot euuvteeeeeuutteeeeuneeeeesnsneeseennsteesssnsaeessanneseesasssseessassneesesnssnesssnnsseesssnssneesssssssssnnnnnnsnnnne 25
5.2. TlepeueHb pecypcoB UH(GOPMAaLIMOHHO-Te/IEKOMMYHUKALMOHHOU ceTu «ITHTepHeT» U
MIPOrpaMMHOTO 0becTieueHust, HeOOXOUMBIX /1S OCBOEHUSI IUCLIATIIAHBL. ....c..verveevernreeereesneennnns 26
. MatepuanbHO-TexHHYeCKas 6a3a, Heobxoumasi 711 OCyIleCTB/IeHUsI 00pa30BaTe/IbHOTO
TIPOLIECCA TIO JUCLIUTIIIHE. ... .uuveeerennrreeeeanrreeeeasnreeesasnseeessssssteessssseessasssseesssnsseessssseeesssssseeesssssseessssnnmsnnnne 26



1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs M0 AUCHUIIMHE, COOTHECEHHBIX C
YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHANKATOPAMH A0CTH)XKeHHUS
KOMIIeTeHIui

ITo utoram oCBOEHUs AUCLATUTUHBI 00YUarOIINICS 10/DKEH 0CTUYD CIeAYIOIINUX Pe3y/IbTaToB

o0yueHus:

Kareropus (rpymnma)
KOMIeTeHI[uH (Tpu
Hamuny OITK)

dopmupyeMast
KoMreTeHLust (C
yKa3aHueM Ko/ja)

Kopn v HaumMeHOBaHMe
WHUKaTopa
JIOCTH)KEeHUS
KOMITeTeHL[UU

Pe3ynbraThl 00y4eHust
T0 TUCLIUTITAHE

CriocobeH puMeHsITb
TIPUHLIUIIBI CTPYKTYPHO-
(yHKIMOHAIbHOU
OpraHM3aLH,
WCITI0/Th30BaTh
(du3nonoruueckue,
LIUTOJIOTUYECKHE,
OMOXUMHUYeCKHe,
Orodur3nyeckre MeTObI
aHasvM3a Jyisi OLleHK! U
KOPPEKIIUU COCTOSTHUS
JKUBBIX 00BEKTOB U
MOHUTOPHUHTA CPe/IbI UX
oburanus (OIIK-2);

OIIK-2.1. 3Haet

3HaeT MPUHLMIIbI
CTPYKTYpPHO-
(yHKLMOHATbHOU
OpraHM3aLiH,
¢r3nonoruueckue,
L[UTOJIOTUYECKHE,
OMOXHUMHUYECKUe,
Orodu3nueckre MeTo/pl
aHaM3a

OIIK-2.2. Ymeet

YMeeT npUMeHsThb
TIPUHIUIIBI CTPYKTYPHO-
(dyHKIMOHATBLHOM
OpraHu3al[u¥ ¥ MEeTO/Ibl
(ur3nronoruueckoro,
L[UTOJIOTUYECKOTO,
OMOXUMUUECKOro,
Orodu3rUe cKoro
aHaJM3a Jij1s OL[eHKH 1
KOPPEKLIUU COCTOSTHUS
JKUBBIX 00BEKTOB U
MOHHUTOPUHIA CPe/ibl UX
obuTaHUs

OIIK-2.3. Bnageet

Bnaneet HaBbIKaMU
TIPUMEHEHHUSI TIPUHIUTIOB
CTPYKTYPHO-
(byHKLMOHAIbHON
OpraHu3aIyH,
HCTIO/Tb30BaHMUS
(busmooruueckux,
L[UTOJIOTUYECKUX,
OMOXUMHUYECKHUX,
Oorodu3rue CKUx
METOZIOB aHa/IM3a JIJIst
OLIEHK! ¥ KOPPEKIINU
COCTOSTHUSI >KUBBIX
00BEKTOB U
MOHHMTOPHHTA CPe/Ibl UX
obOuTaHUS

CriocobeH MpHUMEHSITh

OIIK-3.1. 3uaet

3HaeT OCHOBBI




3HaHWe OCHOB
3BOJIIOLIMOHHOM TEOPUH,
WCTI0/Ib30BaTh
COBpEMeHHbIe
TIpeZiCTaB/IeHusI O
CTPYKTYPHO-
(byHKLIMOHATbHOM
OpraHu3aluu
reHeTHYeCKou
TIPOTPaMMBbI >KUBBIX
00BEKTOB 1 METO/IbI
MOJIEKY/IIPHON
OMO/IOTUH, TeHeTUKU U
OroIOTHY pa3BUTHS JJIst
WCCIIe/IOBaHUS
MeXaHH3MOB OHTOTeHe3a
U (uoreHesa B
ripoeccroHabHOM
nesitenbHOCTH (OITK-3);

3BOJIFOL[MOHHOW TeOpUH,
CTPYKTYPHO-
(byHKLIMOHAMBHYIO
OpraHu3al1io
reHeTHYeCKOU
TIPOTPaMMBbI >KUBBIX
00BEKTOB, METO/IbI
HCCIIeI0BaHMUS
MOJIEKY/ISIPHOM
O61oI0rHY, TeHeTUKU U
OuoIorUY pa3BUTHS,
MeXaHHW3MbI OHTOTeHe3a
U usoreHesa

OITK-3.2. YmeeT

YMeeT npUMeHsTh
3HaHHe OCHOB
5BOJIFOLIMOHHOM TEOPUH,
WCI0JTb30BaTh
COBpeMeHHbIe
Tripe/iCTaBIeHUs O
CTPYKTYPHO-
(dyHKIMOHATBLHOM
OpraHu3aluu

reHeTHu4e CKOu
TIPOTPaMMBbI JKUBBIX
00BEKTOB U METO/IBI
MOJIEKY/ISIPHOM
OMO/IOTUH, TeHeTUKU U
OuosIoruK pa3BUTUS ISt
WCCrie/JOBaHUS
MeXaHU3MOB OHTOTeHe3a
U ¢unoreHesa B
ripodeccroHaIbHOM
JlesiTeIbHOCTH

OIIK-3.3. Bnageet

Brapseet HaBbIKaMU
TIPUMEHEeHHUs 3HaHUH
OCHOB 3BOJIFOLIMOHHOM
TeOpHH, UCTI0/Ib30BaHUS
COBPEMEHHBIX
rpe/CTaBlIeHU! O
CTPYKTYPHO-
(dyHKIMOHATBLHOM
OpraHu3aLuu

reHeTHu4e CKOU
MPOrpaMMBbI >KUBBIX
00BEKTOB 1 METOZIOB
MOJIEKY/ISIPHON
OMO/IOTUH, TeHeTUKU U
OUOIOTHY pa3BUTHS JJIst
WCCrIe/JOBaHUS
MeXaHH3MOB OHTOreHe3a
U ¢unoreHesa B




ripoeccroHaIbHOM
JesiTeIbHOCTH




2. Ilenp 1 MeCTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

IucuuruivHa «BUooryst K/IeTKU: MOJIeKY/IsipHasi OMOIOTUsT» OTHOCHUTCS K 00s13aTe/IbHOM YacTH.

JucuunivHa n3yvaercsi Ha __ 2  Kypce B 4 ceMmecTpe.

Llenb u3yueHus AUCLMIUIMHBL: (OPMHPOBaHKE CHCTeMaTU3UPOBAaHHBIX 3HAHWM, MPaKTUUeCKUX
YyMEeHUM W BafieHnid B 00/aCTU MOJIEKY/ISIPHOM OMOIOTMM, KaCarol[UXCsl TPUHI[UTIOB CTPYKTYPHOM,
(YHKIIMOHAIPHON M K/JIEeTOYHOW OpraHu3al[ii OUOJIOTHYeCKUX OObEKTOB, MOJIEKY/ISPHBIX MEXaHHU3MOB
JKU3HelesATe/IbHOCTH, COBPEMEeHHbBIX JOCT)KeHUM B chepe TeHOMUKHU U TIPOTEOMUKU.

3. Copaepxanue paGoueil mporpamMmsbl (00beM AVCIUIUIUHBI, TUNIBI M BU/IbI YU€OHBIX 3aHATHH,
y4eOHO-MeToANYecKOe ofecreyeHre CaMOCTOSATe/TbHOM PadoThl 00yJaroLIXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»

BUPCKUI ®UTNAJT YYHuT
OAKYJIBTET BUOJIOTN N1 XMW

COJIEPKAHUE PABOYEW ITPOT PAMMBI

AUCLUATITIINHBI «buonorusa KneTku: MOJIEKYJ/IApHAas ouosiorusi» Ha

__O4YHadA

topma obyueHws

4 ceMecTp

Buj paboTnl O0BbeM JUCHUIIHHBI
O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 3/108
YueOHBIX 4aCcOB Ha KOHTAKTHYIO PaboTy C MperojaBaTesieM: 44.2
JIeKIui 16
MPAKTUUe CKUX/ CeMHUHAPCKUX 0
71ab0paTOpPHBIX 28
KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0
JIpyrux (TpymnmoBasi, UHAUBUAYa/lbHas KOHCY/IbTALMs U UHbIe BU/bI
yueOHOM AessTe/TbHOCTH, TIpelyCMaTpHUBatoIIKe paboTy 00yJaromuxcs C
nipenogaBatesieM) OKP 0.2
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 63.8
YueOHbIX YaCOB Ha TIOATOTOBKY K
3aueTy (KoHTpO/B) 0

dopMa KOHTpOJIA:
3auet 4 cemecTp




Ne ii/m1 | Tema u cofeprkanue ®dopma usyueHus OcHoBHas 1 3asaHus 1o ®dopma TeKy1ero
MaTrepuasoB: JIOTIO/THUTe IbHas! CaMOCTOSITe/TbHOU KOHTPOJISt
JIeK11H, JTeparypa, paboTe CTyeHTOB yCrieBaeMOCTH!
TpakThyeCcKue peKoMeH/lyemasi (KO/JIOKBUYMBI,
3aHATHS, CTyZeHTaM (Homepa 13 KOHTPOJIbHBIE PabOTHI,
CeMHHapCKue CTIMCKA) KOMIIbIOTE€PHbIe TeCThI
3aQHATUS, U T.IL.)
naboparopHbie
paboTsl,
CaMOCTOsITe/IbHast
pabora u
TPYA0EMKOCTb (B
yacax)
Jlek |JIa6 |3u |CP
C
2 Kypc / 4 cemecTtp
1 CrtpykTypa, GYHKIMY U AUHAMHUKA
OMOTIONIMMEPOB KJ/IETKH
1.1 CrpykTypa ¥ GYHKIMH HYK/I€MHOBBIX KUC/IOT |2 6 6 OcH. muT-pa Ne 1 Koncnekr TectrpoBaHue,
Homn. mat-pa NeNe 1,2 Cemunap
Co3panue OGUCITUPATEHON MOZETN MOJIEKY/IbI
OHK (Ix. Yorcon u ®@. Kpuk). PacumdpoBka
CTPYKTYPHI psifia Oe/IKOB U BbIsIB/IEHUE CBSI3U
MEX[y UX CTPYKTypou U ¢yHKiueit (J1.
[Tonuur, M. Tlepytu, k. Kenapro, ®. Canrep
v 71p.). HyKnenHoBbIe KMC/IOTHI Kak
OuoMoIMMepbI HePeryJ/IsPHOTO CTPOEHMUS.
JHK kak reHetnueckuii Matepuas. ['eH kak
noavHykaeoty. [Ipunnurel crpoenus IHK.
Hyxkneo3n[, HyK/1e0THz, OTUTOHYK/IE0TH],




royivHyK/ieotus. B-, A- u Z- gpopmer JJHK.
PacumdpoBka cTpykTypbl ¥ pyHkimu T-PHK
(P. Xonnu, A. baes, A. Puu, A. Knyr).
Crpykrypa p-PHK u M-PHK. LlenTpanbHas
JlorMa MOJIeKYJISIpPHOM OMOOTUH.
PacumdpoBka reHetryeckoro koga (M.
Hupen6epr, C. Ouoa); XuMUUeCKUIA CUHTE3
reHa (X.-I. Kopana); n3yueHne CTpyKTYpHOU
opranu3anuu pubocomsl (A. CripuH, M.
Howmypa); BbIsiCHEHHe 0CHOBHBIX MEXaHU3MOB
CUHTe3a HYK/IeMHOBBIX KUC/IOT (A. KopHbepr,
C. Ouoa); oTKpBITHE 00pPAaTHOM TPAaHCKPHITLIUH
(X. Temun, /1. BanTumop); pa3paboTka
MeTozioB cekBeHrpoBanus JHK (®. Canrep u
P. Koysncon; A. Makcam u Y. I'nnbbepr).
OtkpeiTre HykneocoM (P. Kopu6epr, A. Knyr)
v uadopmocom (A. CrivpuH, I'. T'eopruen).

1.2

CtpykTypa, GyHKLIMU U AUHAMUKa Oe/IKOB

benku Kak HeperyssipHbie OHOTIOTMMEpBI.
®DU3MKO-XUMHUYeCKHe CBOMCTBA aMUHOKHCIOT.
[TenTuz ¥ MOUTIENTH/, TIPOTEUH U TIPOTEH].
I'nvko- 1 nunonporensl. YpoBHU
CTPYKTYpPHOM OpraHu3aiuu 6eskoB.
HagmonekynsipHble K/eTOuHbIe CTPYKTYPBI.
I'nobynsipHblie v GUOPUIISIpHEIE Oe/TKH.
OcHoBHBIe OHoIOTHUecKre (GYHKIUHA OesTKOB
v nentu10B. [Iporjeccudr u ¢honauHr Geska.
[TepBuuHast CTPYKTypa KakK YPOBEHb
opraHusainuu 6enka. MeTo/ibl oripe/iesieHust
TI0C/Ie/I0BaTeTbHOCTH aMUHOKHCIIOT B Oesike.
BropuuHasi cTpykTypa 6esika. ajbga-criipab
KaK Ba)KHEMIIINU 5/1eMeHT BTOPUYHOU
CTPYKTYyphbl. Posib GOKOBBIX paJiMKa/ioB

4

10

OcH. mmt-pa Ne 1
Homn. mut-pa NeNe 1,2

Koncriekr

TectrpoBaHue,
CemuHap

10



aMUHOKHUCJIOT B (JOpMHUPOBaHUM aslbda-
crivpaneid. berra-cTpyKTypa: napasiienbHOe U
aHTHUTIapasie/IbHOe PaCIIo/IoXKeHHe LieTiel rpu
¢dopmupoBanuu cyioeB. TpeTHuHast CTPYKTypa
6enka. CTabUIBHOCTD TTPOCTPAaHCTBEHHOM
cTpykTypbl. I'igpodobHoe simpo. Popma,
KOMTAaKTHOCTh U AMHAMHUKa MOJIEeKY/TbI Oesika.
Poss rucynbpUAHBIX CBsA3ell B cTabMIM3aum
TPETUUHOM CTPYKTYDPbI HEKOTOPBIX Oe/TKOB U
nenTU0B. YeTBepTHUUHAsE CTPYKTypa Oerka.
T'omo- 1 reTepOMy/IbTUMEpHBIe OemKH.

1.3

MeTo/bl MOJIEKY/ISIPHOM OMO/IOTHI

dusnuecKre MeTo/bl U3yUeHUs1 CTPYKTYPbI U
CBOMCTB HYK/IEMHOBBIX KUC/IOT U OeJTKOB:
PEHTreHOCTPYKTYPHBIM aHa/u3, 3/IeKTPOHHAs
MUKPOCKOIUS, CeJMMeHTaljMOHHbIN aHa/Inu3 U
Ip. XUMHYeCcKre MeTObl: “MeToJ, XUpypruv
MOJIEKY/T”, MeTO/IbI OTIpe/ie/IeHUs [IepBUUHOM
CTPYKTYpbl OMOTIONIMMEPOB, MeTO/
a/lpecoBaHHbIX peareHToB. MozubuKams
OuosioruueCcKUx MakpoMoJieKysi in vivo u in
vitro 1 n3yueHue ux (QyHKLIMOHATbHbBIX
cBolicTB. bronoruueckue u 6uoxuMuyeckue
METO/IbI: KYJIBTYDPbI KJIETOK, THOpH/IHBIE
KJIeTKH, 6eCK/IeTOUHbIe CUCTeMbI, K/IeTOYHbIe
JIMHUM TUOPU/IOM, TTO/TyYeHHe
MOHOKJ/IOHAJ/IbHBIX aHTUTeJI, TeJIb-
bunbTpaLys, 1303/1eKTPoPOKyCHUpOBaHue,
reJib-3/1eKTpodopes U [pyrvue MeTo/pbl

(b pakiMOHUPOBAHUS
ouornommmepoB.I'eHeTHUeCKast

nrkeHepusil [oHsITHE O peKOMOMHAHTHBIX
JHK. I'eHeTHuecKass UH)XXKeHepUs Kak

OcH. mat-pa Ne 1
Homn. mat-pa NeNe 1,2

Koncriekr

TectrpoBaHue,
CemuHap

11



TEXHOJIOTHSI TT0TyueHus1 GyHKLIMOHATbHO
AaKTUBHBIX T€HEeTUYEeCKUX CTPYKTYP.
Pectpuknus JJHK. PecTpukTasbl ¥ UX BUJBI,
CBOMCTBA U 0COOEHHOCTH BO3/IEMCTBUS Ha
OHK. Knouuposauune IHK. [Tnasmuzbl, ux
cBoiicTBa U GyHKLMU. BeKTopbl
MOJIEKYJ/ISIPHOTO

K/IOHUPOBaHMs. 'MOpuAM3aIvs HYK/IEMHOBBIX
KHCJIOT, ee BO3MOXHOCTH; JTHK-30HbI.

CTpyKTypHO-(PYHKIMOHAa/IbHasi OpraHu3aLyst
reHoMa U IipoTeoMa

2.1

CrpyKTypa reHOMa IpOKapyuoT

[TepBuunas ctpykrypa JHK ¢aros 174, M13,
, BUpyCoOB remnarura, SV-40, afeHoBUpY-COB
u npyrux [JHK- BupycoB. OcobeHHOCTH
CTpYKTypbI reHomoB JIHK-BupycoB, ux
5BOJIFOLIMM U (POPM CylllecTBOBaHUs. bosesHy,
BbI3bIBaeMble JIHK-cozepykalliiMu BUPYCaMU.
CrpykTypa renoMoB b6akTepwuii: Escherichia
coli, Baccillus subtilis . u ap. Bropruunas u
TpeThuHas CcTpykTyps! JJHK.
Ceepxcrnimpanusanus JJTHK. Torousomepassl.

OcH. mat-pa Ne 1
Homn. mut-pa NeNe 1,2

Koncrekr

TectrpoBanue,
CemuHap

2.2

CTpyKTypa reHOMOB 3yKapHoT

BaHKU HyK/1e0TUHBIX [10C/Ie/l0BaTeIbHOCTEN.
Kapruposanue JHK. Mo3anuHoe cTpoeHue
TeHOB 3yKapuOT. My/IbTUreHHbIe ceMelCTBa
(rmoOVHOBBIE TeHBI) U YHUKA/IbHBIE TeHbI
(renbl uHTEp(epoHOB U Ap.). CaTeTuTHas
OHK. Ucnonb3oBanue rubpugusanuu JTHK

12

OcH. nut-pa Ne 1
[Homn. mur-pa NeNe 1,2

KoHcmexkr

TecTtupoBanue,
Cemunap
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JJ151 UAeHTU(PUKALIMU BU/IOB,
muddepeHLMaLMA BHYTPUBU/IOBBIX Pa3/duMid
OTJeNbHBIX 0cobeli. [eHOMHas
Jaktunockonus. IIporpamma “I'enom
yesioBeKa”. YCrexu B U3yYeHUH CTPYKTYPbI
reHoMa uejioBeKa, >KUBOTHBIX U paCTeHU.
MonekynsipHble 0CHOBbI T€HEeTUUEeCKOM
PEKOMOUWHAIIUU U ee BHU/bI (0011ast U caiT-
cnieriduUeckasi peKOMOMHALIHS ). DBOJTIOLIHS
YKapUOTHUYeCKHUX TeHOMOB

2.3

HeapnepHbie reHOMBI

Ocob6enHoctu crpykrypsl JIHK MuToxoHApuit
Y XJIOpOILIaCcTOB. MoseKysisipHble B3aUMOOT-
HOLLIEHUS] MEX/y SipaMH, MATOXOH/IPUSIMU 1
xnoporiactamMu. OTIMuMs B TeHeTUUeCKUX
kogax JJTHK MUTOXOHpUI 1 XJIOPOI/IaCTOB.
ITnasmupuas JHK. BosmoxHoe
TIPOUCXOXKeHUe HesZlep-HbIX FeHOMOB.

OcH. mat-pa Ne 1
[Homn. mut-pa NeNe 1,2

KoHcmexkT

CemuHap,
TectrpoBaHue

ManI/I‘—IHbIe MMpoLeCChl KJIETKU

3.1

BrocrHTe3 OenKoB U ero perysisiust

TpaHcsiuys. MaTpuuHbIl MeXaHU3M
ourocrHTe3a 6eskoB. CoBpeMeHHbIe
TIpe/ICTaBJIEHHUS O CTPYKType puOOCOM.
[TpokapuoTHyecKre U 3yKapuoTHUeCKHe TUTIbI
pubocom. [TomrprubocoMbl. ITarbl
TPaHC/ISILUY (MHULMALS, S/IOHTaLius,
TePMUHAL[Us1), ee MeXaHW3Mbl U PEryJisiLiys Y
Mpo- U 3yKapuoT. [1o3uTHBHas U HeraTUBHast
peryJisiLivs TpaHCasuud. Perynsiius

13.8

OcH. mt-pa Ne 1
Hor. mur-pa NeNe 1,2

KoHcnexkT

CemuHap, Ketic-
3a/aHus,
TectupoBanue
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TpaHCIALMN y 6akTeprodaros. Peryssius
TPaHC/ISALUNA pUO0COMabHBIX OE/TKOB.
MexaHu3M BO3[eiCTBHs OaKTepH-aIbHbIX
TOKCMHOB Ha OMOCHHTe3 OesKa.
BeckieTouHble CHCTEMbI TPAHC/ISILIN U
TMepCIeKTUBBI UX WCTIO0/Ib30BaHUS [J1s1
BHEKJ/IETOYHO-TO CUHTe3a OeJIKOB.

4 3auer 0.2
Wroro 1o 2 Kypcy 4 cemecTpy 16 |28 64
Wtoro no AucCLMIIIMHE 16 |28 64
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4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI U UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 10 AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00y4YeHUs M0 AUCIUIUIHHE.

Koz n ¢opmymipoBka kommereHuyu: CriocobeH NMPUMeHSTh MPUHLUIBI CTPYKTYPHO-(YHKIIMOHATBHOU
OpraHu3aliy, WCIO0/b30BaTh (U3UOIOTUUYECKUe, LIUTOJIOTHUeCKre, OMOXUMHUUeCKWe, Ouodunyeckue
MeTO/Ibl aHa/u3a [yl OLIEHKU M KOPPEeKIUU COCTOSHUS YKUBBIX OOBEKTOB M MOHUTODHHIA Cpelbl UX
oburanus (OITK-2);

Koz u
HavMeHOBaHue
WHJUKaTopa
JOCTVDKEHUS
KOMITeTeHL[UU

Pesynbrathl
o0yueHHs 10
OUCLUTIIHE

Kpurepun ouieHMBaHus pe3y/bTaToB 00yueHus (3auer)

HesauteHno

3auTeHo

OIIK-2.1. 3Haer

3HaeT
TIPUHLUTIB
CTPYKTYPHO-
(yHKIMOHAIBH
ou
OpraHu3alu,
¢du3nonoruueck
e,
L{UTOJIOTUYECKU
€,
OroxuMHUecKue

b
ouodusnueckue
MEeTOZbI
aHanm3a

3HaHus He chOpMUPOBaHbI

3HaHUA ITOJTHOCTBIO
cchopMUpOBaHbI

OIlK-2.2.
Ymeet

YMmeer
TIPUMEHSITh
TIPUHLIATIBI
CTPYKTYPHO-
(yHKLMOHAIbH
OU OpraHusaluu
Y MeTOZbI
¢du3nonornueck
oro,
L[UTOJIOTYeCKOT
o,
OroXUMHUeCKOT
o,
brodu3snueckor
0 aHasu3a /st
OLIeHKH U
KOppeKLUU
COCTOSIHUS
JKUBBIX
00BEKTOB U

YMmeHust He C(hOPMHUPOBAHBI

YMeHusi B OCHOBHOM
chopMUPOBaHBI
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MOHHUTOPHHIA
Cpefibl uX
obuTaHus

OIIK-2.3.
Bnapgeer

Bnageer
HaBbIKaMH
TIpUMeHeHHsT
TIPUHITUTIOB
CTPYKTYpHO-
(dyHKIMOHATBH
o
OpraHu3ali,
WCTI0/Ib30BaHMUS
¢du3nonoruueck
UX,
LIUTOJIOTUYECKH
X)

OMOXUMHYE CKUX
,

Oorodu3nue cKux
METO/IOB
aHa/m3a JI/s
OLIEHKH U
KOPPEeKLIUH
COCTOSIHUSI
JKUBBIX
00BEeKTOB U
MOHHUTOPUHTA
Cpezibl KX
obuTaHus

BnageHre HaBbIKaMu He C()OPMUPOBAHO

BiajieHre HaBbIKamMu B
OCHOBHOM
cchopMUpOBaHO

Kog u dopmynupoBka kommereHuu: CriocoGeH TNPUMEHSITh 3HaHWE OCHOB 3BOJIIOLIMOHHOM TeopuH,

HCIIO/Ib30BATh

COBPEMEHHbIe

npeaCcTaB/1€HUA (0]

CTPYKTYPHO-(DYHKI[MOHATLHOU

OpraHu3aLyu

reHeTUUeCKON MpPOrpaMMbl JKUBBIX 0OBEKTOB U MeTO/bl MOJIEKY/ISIPHON OMOJIOTHY, TEHETUKU U OUOJIOTUH
pa3BUTUsl [JIs1 UCCIAe[OBaHUS MeXaHHM3MOB OHTOreHe3a U (¢uioreHesa B TMpo¢eCcCHOHANTbHOU
nesitenbHOCTH (OITK-3);

Koz u
HavMeHOBaHue
WHJMUKaTopa
JOCTYDKEHUS
KOMITeTeHL[UU

Pesynbrathl
o0yueHust TI0
JUCLIMTUTAHE

Kputepuu olieHUBaHUs pe3y/ibTaToB 00yueHus (3auet)

Hesauteno

3auTeHo

OIIK-3.1. 3uaet

3HaeT OCHOBBI
3BO/TFOLIMOHHOM
TeOopUH,
CTPYKTYPHO-
(yHKIMOHATbH
YO
OpraHu3aluio
reHeTHueCcKoi
TIPOrPaMMBbI
>KUBBIX

3HaHust He chOPMUPOBAHBI

3HaHUA MTOJHOCTLIO
cchopMUPOBaHBI
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00BEKTOB,
MeTOZIbI
WCC/IeI0BAaHUS
MOJIEKY/IIPHON
OMoIOrUH,
FeHeTUKU U
6uosiorun
pa3BUTHS,
MeXaHNU3MbI
OHTOreHe3a U
¢dunoreHesa

OIIK-3.2.
Ymeet

Ymeer
TIPUMEHSITh
3HaHHe OCHOB
3BO/TFOLIMOHHOM
TeOpHH,
WCII0JTb30BaTh
COBpEMEeHHbIe
Tripe/iCTaBIeHUst
0 CTPYKTypHO-
(yHKIMOHATBH
Ol OpraHu3aLuu
reHeTU4eCKOu
TIPOTPaMMBI
JKHBBIX
00BEeKTOB U
MeTOZbl
MOJIEKY/ISIPHON
OMoIOrUH,
TeHeTUKU U
Ouosorun
pa3BUTHS /ISt
WCCIeJOBAHUS
MeXaHHU3MOB
OHTOTeHe3a 1
(duoreHesa B
ripoeccroHanb
HOM
JesiTe/IbHOCTH

YMmeHust He C(hOPMHUPOBAHBI

YMeHusi B OCHOBHOM
cchopMUPOBaHbI

OIIK-3.3.
Bnapgeet

Bnageer
HaBbIKaMH
TIpUMeHeHUsI
3HaHUU OCHOB
3BOJIFOLIMOHHOM
TeOpUH,
VICTIO/Tb30BaHUS
COBPEMEHHBIX
Tripe/iCTaB/IeHUN
0 CTPYKTYPHO-
(yHKLMOHAIbH
OU OpraHusaluu

BnageHve HaBbIKaMu He C(hOPMUPOBAHO

BiajieHre HaBBIKamMu B
OCHOBHOM
cchopMUpOBaHO
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reHeTHue CKOu
TIPOTrpamMMBbl
JKUBBIX
00BLeKTOB U
METO/I0B
MOJIEKY/IIPHON
OMOo/IOTUH,
FeHeTUKU U
6uosiorun
Pa3BUTHUSA JIJIsT
WCC/IeI0BAaHUS
MEeXaHU3MOB
OHTOTeHe3a U
¢dunoreHesa B
ripodeccroHab
HOM
JesITeTbHOCTH

KputepusiMi OlleHUBaHUsS SIBJISIFOTCS Oaslibl, KOTOpbI€ BBLICTAB/ISIOTCS 3a BH/ABI [€STETbHOCTH
(oLleHOYHBIE Cpe/iCTBA) MO WMTOraM U3yueHWs: Mofyrei (pasfiesioB AUCLUIUIMHBI), MEPeurc/IeHHBbIX B
PeUTHHT-TI/IaHe JUCLUTUTUHLI. Basljibl, BEICTaB/IsIeMble 3a KOHKPETHbIE BU/IbI IeATeTbHOCTU TIpe/[CTaBIeHbI

HI1XKe.

4.2. TunoBble KOHTPOJ/IbHBIE 3a/JaHUA WIM HHbIe MaTepHasibl, He0OXoJAUMbIe /il OLleHHBAHHA
pe3y/bTaToB 00yYeHHUsl MO AUCIUIUIMHE, COOTHECEHHBIX C YCTAHOB/IEHHBIMHM B 00pa30BaTe/IbHOM

nporpaMMe  HH/UKaToOpaMu

JOCTIDKEHHS  KOMIIeTeHI[HH.

MeTtoauyeckue  MarTepHuasibl,

onpe/e/A0IHe MPOIeAYyPhI OLeHUBAHUS Pe3y/IbTaTOB 00yueHHs M0 JUCIUILIHHE,

Kopn v HanmeHOBaHMe
WHUKAaTOpa [10CTW)KEeHUS
KOMIETeHL[U!

Pe3yneraThl 00y4eHus 1o
JUCLUIIMHE

OuieHOYHBIe CpefiCcTBa

OIIK-2.1. 3Haer

3HaeT MPUHLUIIBI CTPYKTYPHO-
(hYHKIIMOHA/IbHOH OpraHU3aIiyy,
(usmonoruueckue,

I[UTOJIOTHYE CKHUE,
oroxuMuueckre, brobusnuecKye
MeTO/IbI aHa/T3a

CemuHap, KoHcriekT,
TectupoBaHue

OIIK-2.2. Ymeer

YMmeeT pUMeHSITb TIPUHLUTTBI
CTPYKTYPHO-(hYHKIIMOHATBHOH
OpraHu3alvy U MeTOZbI
¢usronoruueckoro,
L[UTOJIOTUYECKOTO,
OUOXUMUYECKOTO,
O6rodr3rUeCcKOro aHaau3a Jijist
OLIEHKH M KOPPEKIIUU COCTOSTHUS
YKUBBIX 00BEKTOB U MOHUTOPUHTA
Cpe/ibl UX 00UTaHUs

TectupoBanue

OIIK-2.3. Bnageet

BrasieeT HaBbIKaMu pUMeHEeHUsI
TIPUHLUIIOB CTPYKTYPHO-
(hyHKI[MOHAILHOW OpraHU3al[uHy,

Ketic-3amanus
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WCII0/Tb30BaHMUs
(hur3noI0rNUeCKHX,

LIUTOJIOTYE CKUX,
OMOXUMHYECKHUX,

O6uodr3nUe CKMX METO/IOB
aHaJIn3a /1S OL[eHKH U
KOPPEKIIUU COCTOSIHUSI KUBBIX
00BEKTOB Y MOHUTOPHHTA CPeJIibl
WX 00UTaHUS

OIIK-3.1. 3Haet 3HaeT OCHOBBI 3BOJTIOIIMOHHOMN KoncrnekT, TecTtrpoBaHue,
TeOpuH, CTPYKTYPHO- CemuHap
(byHKLIMOHA/IbHYHO OpraHM3al|io
reHeTUuYeCKOW MPOrpaMMbl
JKUBBIX 00BEKTOB, METO/IbI
VICC/IeIOBaHUS MOJIEKY/ISIPHOU
OMOI0rHH, TEHETUKH U OMOIOrur
Pa3BUTHS, MeXaHU3MbI
OHTOreHe3a U (huoreHesa

OIIK-3.2. Ymeet YMeeT NIpuMeHATh 3HaHUe OCHOB | TecTupoBaHue
5BOJIIOLIMOHHOM TEOPUH,
WCTI0/1b30BaTh COBPEMEHHbIe
Tipe/iCTaB/IeHus O CTPYKTYPHO-
(yHKLMOHAIbHOM OpraHu3alyy
reHeTUYeCKOM MporpaMmbl
JKUBBIX 0OBEKTOB I METOZIbI
MOJIEKY/ISIPHOM 610/I0THH,
reHeTHKU 1 OMOJIOTUHM pa3BUTHS
JJ1s1 UCCJIe/IOBaHMsI MeXaHU3MOB
OHTOTeHe3a U (uioreHesa B
ripo)eccroHaIbHOU
JesiTe/IbHOCTH

OIIK-3.3. Bnageet BiageeT HaBbIKaMu TipuMeHeHust | Kelic-3azaHust
3HaHWM OCHOB 3BOJTFOLIMOHHOM
TeOpHH, UCTIO0/Ib30BaHUS
COBpeMeHHbIX Mpe/iCTaB/IeHUN O
CTPYKTYPHO-(QYHKIIMOHATLHOM
OpraHu3aliy reHeTHYeCcKon
TIPOTPaMMBbI KUBBIX OOBEKTOB U
MeTO/IOB MOJIEKY/ISIPHOM
OMO/IOTUH, TeHeTUKU U OMOIOTUH
pa3BUTHS JIJis1 UCC/Ie[JOBaHUS
MeXaHH3MOB OHTOTeHe3a 1
¢dunoreHesa B
ripoeccroHabHOM
JesiTeIbHOCTH

Kpurepusimy oOlLleHHMBaHUSI TIPH MOZAY/IbHO-PEUTHHIOBON CHCTeMe SIBISIOTCST Oasiibl, KOTOpbIe
BBICTaBJ/ISIIOTCSL TIpero/jaBaresieM 3a BUJbl JiesiTe/TbHOCTH (OLieHOUHble CPeZCTBAa) M0 WTOTraM H3yueHUs
Mozy/el (pa3fesioB AUCLUIIMHBI), TIepeYrCIeHHBIX B PEUTHHT-TI/IaHe JUCLIATUIAHBI

0/ 3auema: TeKyLIWA KOHTPO/Ib — MakcuMyM 50 6GasiioB; pyOeXHbIli KOHTPO/Ib — MakCcuMyM 50
6anoB, nmoopurensHble 6anabl — Makcumym 10).
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ITkasb! OLleHVMBaHUA:

015 3auema:
3auteHo — oT 60 0 110 peliTHroBBIX 6asu1oB (BK/FOUasi 10 MoompUTeTbHBIX 0AJIIOB),
He 3auTeHo — oT 0 10 59 pelTHHTOBBIX HasIOB.

TecToBbIe 3aaHus

OnucaHve TeCTOBBIX 3aZlaHUM: TeCTOBbIe 3aJjaHUsl BK/IHOUAIOT TEeCThl 3aKPLITOrO0 TUMa (C OFHUM
TpaBUbLHBIM  OTBETOM), TeCTbl Ha YCTAHOBJIEHWH TOC/Ie[OBaTeJIbHOCTU M Ha YCTaHOBJIeHHe
cootBeTcTBUs. OlleHKa 3a BBITIOJIHEHME TEeCTOBBIX 3aJjaHWM BBICTAB/ISIETCS Ha OCHOBAaHUM TIPOL|EHTa
3a/laHWM, BBIMIO/IHEHHBIX CTy[AeHTaMU B TIPOLlecCe TPOXMKIEHHUSI TPOMEXYTOUHOrO U pybexxHOro

KOHTPOJIS1 3HAHUU
Tect

1. Yem pa3nuyaroTCs aMUHOKUC/IOTHbIE OCTAaTKU:

A) TpexusieHHbIM OCTOBOM;
b) amuHorpymnmoii;

B) pagukanamuy;

') MeTUIBbHOM IPyMIION.

1. Crpykrypssim otinurem PHK ot [IHK siBnisiercs Hanmduue:

A) ne30kcrpub03bi;
b) nByx uenew;

B) pr6o3br;

I') TuMuHa.

1. B Bufe ATMHHOTO HEMPEPHIBHOTO ()parMeHTa B MPOLIeCCe peryIMKaliu 00pasyeTcs:

A) nuaupyroltias 1elb;
b) 3ama3zpiBaroriias 1iemnb;
B) ¢dparmenTsl Okazakuy;
") peryiMKoH.

1) Ycranosnenue crpykryps! JJTHK

a) 1967r. Aptyp KopHbepr

2) Joka3arenbCTBO reHetrueckoit pomu JHK

6)1944r. OcBanba Diieepu, Komun Mak-Jleon,
Maxkniva Mak-Kaptu

3) PacumdpoBka reHeTHYeCKOro Kozia

B) 1962r. Mapiuann Hupubepr, ['enprx Marren,
Cesepo Ouoa

4) OTKpbITHE TeHeTUYeCKO! peryysiyyd CUHTe3a
dhepmeHTOB

r) 1961r. Augpe JIsBoB, ®paHcya Kakob, 2Kak
MoHo

5) Cunre3 in vitro 6uonoruuecku aktuBHO#M [THK

I) 1953r. xeiimc YorcoH, ®pencuc Kpuk

2.

1)Xpomocomsl a) CBOMCTBEHHbIN BCEM >KUBbIM OpraHU3MaM
crocob KoipoBaHus 110C/1e/j0BaTe/IbHOCTH
AMUHOKHCJIOTHBIX OCTaTKOB B COCTaBe Oe/KOB NpH
TIOMOLLY [T0C/Iel0BaTe/IbHOCTU HYK/IeOTH/IOB B
COCTaBe HYK/IeMHOBOM KUCJ/IOTHI.

2)CekBeHMpOBaHUe 0)onpesiesieHrie UX AMUHOKHC/IOTHOMN WU

HYKJIEOTH] !HOI71 noc/1e40BaTe/IbHOCTH

3)CuHAPOM Kolllaubero Kpuka

B) CXeMa B3aMMHOTO PAaCMO/IOKeHUsI CTPYKTYPHBIX
TeHOB, Pery/ISSTOPHBIX 3/IEMEHTOB Y TeHeTUUeCKUX
MapKepoB, a TaK’Keé OTHOCUTEJIbHbIX PaCCTOSIHUMN
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https://ru.wikipedia.org/wiki/%D0%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%BE%D1%82%D0%B8%D0%B4

MeXX/ly HUMU Ha XpOMOCOMe

4)'eHeTHUeCKas KapTa I') XpOMOCOMHOE HapylileHue, 00yC/IOB/IeHHOe
Jleneuyeli (OTCyTCTBHEM) pparMeHTa KOPOTKOTO
rjieya 5-0ii XpOMOCOMBI

5) 'eneTnueckuii Kop 1) HyKJIeoTpoTerHble CTPYKTYPbI B sifipe
YKapUOTUYeCKOM K/IeTKH, B KOTOPBIX
cocpe/ioToUYeHa 60JIbIIast YaCTh HAC/IeCTBEHHOI
“H(OPMaLMU U KOTOpbIe Mpe/iHa3HaueHbl Ji/1s eé

XpaHeHust

3.

1)3nuTomnsl a)uacTb MaKpOMOJIeKY/Ibl aHTUTeHa, KOTopast
pacrno3HaéTcs IMMYHHOM CUCTeMOM (aHTUTe/laMu,
B-mumdorramu, T-numdboruramu

2) AMHHOKUC/IOTHBIE OCTaTKH 6) 9TO Pa3HOBUAHOCTh XUMUUYECKUX COeMHEHUH,
KOTOpasi COZEP>KUT B CBOUX MOJIEKY/IaX OCTaTKH
aMUHOKMCJIOT

3) IMenTuabl B) IVIaBHBIE KOMITOHEHThI Oe/TIKOB

4) AHTuTena I') KOPOTKHeE TeNTHbl, UMUTUPYIOLL[1e IPUPOZHbIe
STUTOIbI, OCJ/Ie[JOBaTe/IbHOCTA aMUHOKUC/IOT
KOTOpBbIe CyI1leCTBEHHO Pa3/MyaroTCs MeXAy
coboii.

5)MumoTorbI 1) GesTKOBbIe COeJUHEHMs T1/1a3Mbl KDOBH,

oOpa3ytolyecs: B OTBET Ha BBeZIeHHe B OPraHn3M
yesioBeKa WX TeMJIOKPOBHBIX )KUBOTHBIX
OakTepuii, BUPYCOB, OEJTKOBBIX TOKCUHOB U JIPYTHUX
aHTUTEHOB

MeTOAI/IquKI/Ie MaTepHuaJibl, Orpejedroiie rnpoueaypy oLeHrMBaHNWS BbINO/THEHHUA T€CTOBBIX 3a,an1/11‘71

OrnrcaHre MeTOAWKH OLleHHWBaHMS BBITTOTHEHUS TECTOBBIX 3a/laHMi: OL[eHKa 3a BbITIOJTHEHUE TeCTOBbIX
3a/laHUM CTaBUTCSI HA OCHOBAHUWH TI0/[CUeTa MPOIeHTa MTPABU/IbHO BBITOTHEHHBIX TECTOBBIX 3a/laHUM.
Kpurepuu oneHku (B 6an1ax):

- 9-10 6an710B BBICTAB/ISETCS CTYAEHTY, eCJTH MPOLIEHT MPABUIBHO BBITTOJTHEHHBIX TECTOBBIX 3a[JaHUN
cocrtaisieT 81 — 100 %;

- 7-8 6anIoB BBICTAB/ISIETCS CTY/IEHTY, €C/U TIPOLIEHT TIPAaBU/IbHO BBITIOJTHEHHBIX T€CTOBBIX 3a/laHUM
cocrasnsieT 61 — 80 %;

- 4-6 6anIOB BBICTABJISIETCS CTY/IEHTY, €C/TU TIPOLIEHT TIPAaBU/IbHO BBITIOJTHEHHBIX T€CTOBBIX 3a/laHUM
cocransieT 41 — 60 %;

- 0 4 6aJINIoB BBICTAB/ISIETCS CTYAEHTY, eC/TH MPOLIEHT MPABU/IHLHO BBITTOJTHEHHBIX TECTOBBIX 3aJjaHUN
coctaBnsieT 40 %;

Keilic-3ajanusn

Ormcanne Kelc-3aflaHuii: Kelic-3a/jaHye TIpeZCTaB/sieT CO00M CUTYallMOHHYIO 3aZiauy, TpeOyroIlyro
OCMBIC/IEHUS], aHa/In3a, a 3aTeM pelleHus. PellleHne Keiic-3aflaHusi JO/DKHO OBbITH apryMeHTHPOBaHHBIM,
COZieprKarh IMOsICHEeHUSI.
1. Crpykrypa yuactka MatpuuHou cripany THK: TAAGCGGAGTT'CCGA. B pesynbsrate MyTanuu
IIPOM30I11l/Ia BCTaBKa LIUTO3MHOBOIO HyKieoTHza Mexzay 9 u 10 Hyk/ieoTHamu, a Takke 3aMeHa
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LIeCToro Hykjeoruza Ha TuMuH. Onpegenvure u-PHK v nmocienoBare/ibHOCTE aMUHOKUC/IOT
[MKOTO THIA U MyTaHTa.

2. IlonurienTup COCTOWT M3 M0C/Ie0BaTe/bHOCTH aMUHOKMUC/IOT: Cep - IVIK - acll - JIM3 - apr...
Harnuimte HeCKOMBbKO BapUaHTOB HYK/1eOTUAHOM nociefoBarenbHocTy [JHK, cooTBeTCTBYyOIIIETO
JNAHHOMY y4acTKy. Kakast MyTarust CriocoOHa BbI3BaTh 3aMeHy CeprHa Ha MPOJIUH?

3. Yuactok monekynsl JITHK: AAATGACCTGGAAG. Mytauus rnipvBesia K BcTaBke T-HyK/ieoTHa
MeXX/y IATBIM U 11eCThIM I0/10)keHreM. Kak v3meHu1acb CTPyKTypa Iounentyga? Kak MoxxHO
OXapaKTepu30BaTh JJaHHbIM TUM MYTAaLUM, U HACKOJIbKO OHA OracHa?

MeTtoauueckuie MaTepuasbl, Opeessitolye poLeAypy OLieHWBaHUsI BbITIOJTHEHUST KelC-3alaHui

OrnucaHye MeTOIUKY OLIeHUBAHUS: TIPU OLIeHKe PelleHUst Kelc-3ailaHust Haubosibiliee BHUMaHUE [JO/KHO
OBITh yZe/1IeHO TOMY, HACKOJIBKO TTOJTHO PacKpBITO COZiepKaHue MaTepurasa, YeTKO W TIPaBU/IbHO JlaHbl JIN
orpeie/ieHus], paCKpbITO COJiepyKaHue MOHSATHI, BEPHO JIM UCTO0Ib30BaHbl HAyUHbIe TEPMUHBI,
WCTI0/1b30BaHbl JIM apryMEeHTHUPOBaHHbIe [J0Ka3aTe/IbCTBa, OIBIT JesaTebHOCTH, UCII0/Ib30BaHbI JIU paHee
niproOpeTeHHbIe 3HaHUsI, PACKPBITHI JId IPUUUHHO-C/Ie[ICTBeHHbIe CBSI3U, HACKO/ILKO BBICOK YPOBEHb
YMeHHUs1 ONleprpOBaHUs HayYHbIMU KaTeropysiMH, aHanu3a MHGOpMaL1y, Ba/ieHUsl HaBbIKaMU

MIpaKTUUe CKOU J1esITeIbHOCTH.

Kpurepuu onenku (B 6a/1ax) (ZO/DKHBI CTPOTO COOTBETCTBOBATh PEUTHHT I/IaHY 0 MaKC. U MUH.
KO/IN4Y. GasijioB ¥ TOBKO /IJIS1 TeX, KTO YUMTCS C UCTIO/Ib30BaHUEM MOJY/IbHO-PEUTUHTOBOW CUCTEMBI
00yueHHs ¥ OLIEHKH yCIIeBaeMOCTH CTY/I€HTOB):

- 2 B6ana BBICTAB/ISAETCS CTYAEHTY, eC/IM 3a/jlaHre IPaMOTHO ITPOaHa/TM3UPOBAHO, YCTaHOBJIEHbBI
NIPUYMHHO-C/IeZICTBEHHBIE CBSI3U, IeMOHCTPUPYIOTCSI yMeHUsI paboTaTh ¢ UCTOUHUKAMU WH(OPMAIWY,
B/Ia/leHVe HaBblKaMU MPAKTHUUeCKOM JleATe/IbHOCTH, HalileHO ONTUMaJIbHOE pellleHre Kelc-3a/laHue;

- 1 Gas BBICTaB/ISIETCS CTYZIEHTY, eC/TH 3a/laHue MTPOaHaMi3iPOBAHO NTOBEPXHOCTHO, He yCTaHOB/IEHbI
TIPUYMHHO-C/Ie[JICTBEHHbIe CBSI3H, IEMOHCTPUPYIOTCS C1abble yMeHUs paboTaTh C MCTOYHUKAMU
WMH(pOpMaLK, HeyBepeHHOe B/aJileHe HaBblKaMU ITPaKTUUeCKO! [lesiTe/IbHOCTH, Hali/IeHO pellleHNe Keic-
3a/jaHusl, HO UMeeT 3HaUUTe/IbHble He/l0UeThl;

- 0 6asI0B BBLICTAB/ISIETCS CTYAEHTY, €CJ/IU 3a/jaHre He TIPOaHa/TM3UPOBaHO, He YCTaHOB/IeHbI IPUUMHHO-
CJleICTBeHHbIe CBsI3U, JeMOHCTPUPYETCsl OTCYTCTBUe YMeHUs paboTaTh C MCTOUHMKaMU UH(POPMaLH, He
chopMHUpOBaHbl HAaBbIKW NIPAaKTUUECKOW JieITe/IbHOCTH, PellleHre KeliC-3alaHusl He Hal/leHo.

KoHcniekT

VcTopust BOSHUKHOBEHUS 1 Pa3BUTHSI MOJIEKYJISIPHOM OHUO/IOTHH.
MeTo/b1 MOMEKY/ISIPHOM O10/IOTHY.

Bupycer u haru kak nepBbie 00beKThI MOJIEKY/ISIPHOM OHOTOTHH.
JHK-copepraiuye BUpPyChI.

PHK-copepsalijyie BUpYCBhI.

Crpykrypa JHK.

Crpykrypa PHK.

Periivkanys y npokapuyor.

. Permnkauys y 3yKapuor.

10. OpHoHanpas/eHHas peruvIvKaLys: Karsieecs KobLio.

LooNoUkWN =

MeTOAI/IquKI/Ie MaTepudaJibl, Orpeaesdronre rpoueaypy oLeHHBaHWA BBITIO/THEHHUA KOHCIIEKTA

OnucaHve MeTOAVKU OLIeHVMBaHUS: TPU OLIeHKe HalucaHusl CTYJeHTOM KOHCNeKmd MaKCHMMaabHOe
BHUMaHUe cJleflyeT YAensTb C/IeAYIOLIMM acreKTaM: HacKOJIbKO TIOJTHO B PAacKpbITO CoOfiepKaHue
MaTepuasa, UYeTKO W TPaBWIbHO JaHbl OMpefe/ieHus, pPAaCKpPbITO COJep)KaHWe [IOHSATHM; BepHO
WCTO0/Ib30BaHbl HayuHble TEPMHUHbBI; [JeMOHCTPHDYIOTCS BBICOKMM YPOBE€Hb YMEHHsl OIepUpoBaTh
Hay4YHbIMHM KaTeropusiM U MOHATUSMMU, aHaIU3UPOBaTh TEOPETUUECKYIO U MPAKTUUeCKYyI0 UH(OpMaLUIO;
o0beM TeKCTa OINTHMAa/bHBIM; JIOTUUECKOe TIOCTPOeHHe U CBSI3HOCTh TeKCTa, TO/MHOTa W IIyOWHa
V3/I0)KeHUs] Marepuasa (Haauuue KJIHOUYeBbIX IOJIOKEeHWM, MbIC/el), BU3yaau3alys MH(pOpMaluu Kak
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pe3ysnbrar ee 00pabOTKM (TabnMIbI, CXeMbl, PUCYHKH), OdopmieHHe (aKKypaTHOCThb, COOJIO/eHHe
CTPYKTYpPbl OPUI'MHasa).

Kpurepuu onenku (B 0a/uiax) ([O/DKHBI CTPOTO COOTBETCTBOBATH PEUTHHI TJIAHY M0 MakC. M MHH.
KOMUY. 0ajyioB U TOJIBKO [i/IS TeX, KTO YUWUTCS C MCII0/Ib30BaHHeM MO[Y/IbHO-PEUTHHTOBON CHUCTEMBI
00yueHHs ¥ OLIEHKH yCIIeBaeMOCTH CTY/I€HTOB):

— Ha 5 0asIoB OLeHUBAIOTCSI KOHCIIEKThI, COZlep>KaHHe KOTOPBIX OCHOBAaHO Ha IMTyOOKOM M BCeCTOPOHHEM
3HAaHWW TeMbl, W3yUeHHOW JIMTepaTyphl, M3/I0KEHO JIOTMYHO, aprTyMEHTHPOBAHO W B TIOJIHOM OOBEMe.
OCHOBHbI@ TIOHATHS, BBIBOJBI U 000011eHUsT chOpPMYTUPOBaHbl yOeauTeNbHO W [J0Ka3aTesbHO. TOJTHO
PaCKpBITO COZiep)KaHue MaTepuasa; YeTKO M TPaBWIbHO [aHbl ONpefiesieHHsl, pacKpbITO COfepKaHue
TIOHATUM; BEPHO HCII0/Ib30BaHbl Hay4yHble TEPMUHbBI; [E€MOHCTPUPYIOTCS BBICOKWM YPOBEHb YMeEHUS
OrepupoBaTb HAyYHbIMM  KaTeropusiMM, aHaJu3upoBaTh HHGOpMaLMIO, B/aJleHMe  HaBbIKaMU
TIPaKTUUYeCKOM  JleATeNbHOCTH; O00beM TeKCTa ONTUMAasbHBIM, TEKCT TIIOCTPOeH JIOTUYHO U
TI0C/Ie/IOBaTe/IbHO, MaTepraa PACCMOTPEH TIOTHO U TyOOKO (Ha/inuue K/TFOUeBBIX TOJIOXKEHUH, MBICTIeH),
WCTIONB3YIOTCS 3/IeMeHThbl BU3yanu3alusi uHGopMallvy Kak pe3y/sbraT ee 00paboTKH (TabmuLibl, CXeMbl,
PUCYHKH), 0(hOpM/IeHHe aKKypaTHOe.

— Ha 4 Gas/ula OLIEHMBAIOTCS KOHCIIEKTbI, B KOTOPBIX PacKpbITO OCHOBHOe CO/lep)KaHWe marepuasa; B
OCHOBHOM TMpaBWIBHO [aHbl OIpeZiesieHUss TOHATHHA M HWCIIO/b30BaHbl HayuHble TEPMHUHbI; HO B
orpejie/leHUM TOHSATUM  JIOMyLeHbl HEeTOYHOCTH, KMEIOTCS He3HauuTe/bHble HapylleHWs B
TI0C/IeZI0BaTe/IbHOCTH W37I0’KeHHs; HeOOosbIle HeJOCTaTKU TIPY HCIIONb30BAHMM HAayUHBIX TEPMHHOB;
o0beM TeKCTa OINTHUMaJbHbIN, TEKCT IOCTPOEH JIOTUYHO, K/IIOUeBbie TI0JIOXKeHUSI He BCe BbifiesieHbl
[l0CTaTOUHO YeTKO, 0(hopM/IeHHe aKKypaTHOe.

— Ha 3 O0asna OLEHUBAKOTCA KOHCIEKTbl, B KOTOPBIX OTPaKeHO, TOMbKO OCHOBHOE, HO
Heroc/efoBaTe/lbHOe COZlep)KaHhe MaTepuasia; OmnpefiesieHusl TIOHSATHI HeJO0CTaTOYHO UeTKHe; YDPOBEeHb
yYMeHHUsI OTIepUpOBaTh HAYYHBIMU KaTeropusiMU, aHa/IM3UpoBaTh UH(OPMALIMI0 HeBBICOKWH, Hab/o1atoTCst
npobesibl ¥ HETOUHOCTH; MMEIOTCSI 3HauMTe/lbHble TIPO0esbl B M3/I0KEHWM MaTepuasa, BBIBOABI C1abo
apryMeHTHPOBaHbl, B COZlepyKaHUU J0MyIeHbl TeopeThueckre ommoku. O6beM TekcTa odeHb HeOOJTbINION
WM Hao0OpOT mpeBbImaeT TpeOyeMblid, K/IFOUeBbIe TIONOXKEHUsI He BbljesieHbl. VIMeroTcs Hejo4yeThl B
oopMIeHUHN.

— Ha 1-2 Gasia OLeHMBAIOTCSI KOHCIIEKTHI, B KOTOPBIX He M3/I0)KEHO OCHOBHOE CO/IepyKaHhe Marepuaria,
U3/I0)keHWe (hparMeHTapHOe, He 10C/e/j0BaTe/IbHOe; ONpe/ie/iIeHUs MIOHSITUM He UeTKHe; YPDOBEHb YMeHUsI
OrepupoBaTb HAayyHbIMM KaTeropusiMM, aHaAM3MpoBaTh WH(POpMaLMIO, BIaZileHWss HaBbIKaMU
MIpaKTUUeCKOU [1esiTeIbHOCTH OYeHb HU3KUM. VIMeloTcs HeZloueThbl B 0(hOpM/IEHUH.

Bomnpocs! 11 ceMuHapoB

Cemunap Nel.
1. OcHOBHbIe 3Tanbl pa3BUTHSI MOJIEKY/ISIpHOU 6uosioruu. LeHTpanbHast JorMa MoJIeKy/IsipHOM
Guomnorum.
2. IMpunuunel crpoenus JIHK u PHK. Metoap! Bbigenenus JTHK.
3. Bugpl PHK 1 ux pyHkimu.

4. Tenetnueckuii koj. CBOMCTBa Koja.

MeTouuecKre MaTepyasbl, Opeesolye MPoLeypy OLleHHBaHHUs OTBEeTa Ha CEMUHApe

ITpu OLleHMBAHUK OTBeTAa Ha CEMUHApe CJIeyeT Y/e/siTh BHUMaHUe TOMY, HACKOJIBKO MOTHO PAaCKPBITO
coziepkKaHue MaTepurasa, YeTKO M TIPaBUILHO JIaHbl OTpe/iesieHNs, PACKPBITO JIU COJiep>KaHue TIOHSITHH,
BEPHO JIM UCI0/Ib30BaHbI HAYYHbIE TEPMUHBI; UCIIO/Ib30BAHbI JIU MPU OTBETE paHee PHOOpeTeHHbIe
3HAHWST; PaCKPBITHI JIM B MPOLeCCe MPUUUHHO-C/Ie/ICTBEHHbIE CBSI3U; IeMOHCTPUPYIOTCS BBICOKUH
yYPOBeHb YMEHHUsI OTIePUPOBATh 3HEHUSIMH, aHA/TM3UPOBaTh HHPOPMALIMIO.

Kpurepuu onenku (B 6amiax):

- 5 6asyIoB BLICTAB/ISIETCSI CTY/IEHTY, €CJTU MOJTHO PACKPBITO COZiepKaHUe MaTeprasia; YeTKO U MPaBUIbHO
JIAHBI OTIPeZie/IeHHs], PACKPBITO CO/Iep>KaHKe TIOHSITHI; BEPHO MCII0/Ib30BaHbl HAyYHbIE TEPMUHBI; OTBET
CaMOCTOSITe/TbHBIN, UCTIO/b30BaHbl paHee MPUOOpeTeHHbIe 3HAHUS; PACKPBITHI IPUUUHHO-CJIE/|CTBEHHbBIE
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CBSI3U; IeMOHCTPUPYIOTCS BBICOKUM YPOBEHb YMeHMsI OTIepUPOBaTh HayYHbIMU KaTeropUsiMy,
aHaIM3UPOBaTh MH(OPMALHIO;

- 4 Gasia BBICTABISIETCS CTY[EHTY, eC/IM PACKPLITO OCHOBHOE CO/iep>KaHHe MaTeprasia; B OCHOBHOM
TIPaBU/ILHO JlaHbl OMpe/iesieHus TIOHATUM Y UCTI0/Ib30BaHbl HAyUHble TEDMUHBI; OTBET CAMOCTOSATe/TbHbIN;
oripeZie/ieHUsI IOHATHI HelloJIHble, JOMyll{eHbl He3HaYUTe/IbHbIe HapylleH!s B I0C/Ie/l0BaTe/IbHOCTH
U37I0’KeHUs1; HeOosblie HeIoCTaTKX TIPY MCII0/Ib30BaHWK HAYYHBIX TEPMUHOB; J€MOHCTPUPYIOTCS
XOPOLLIUI YPOBEHb YMEHUsI ONeprpoBaTh HAyUHbIMU KaTeropusiMH, aHa/IM3MpOoBaTh MH(POPMaLIO;

- 3 6as1a BBICTAB/ISETCS CTYLEHTY, eC/IM HeJJOCTaTOYHO PACKPBITO OCHOBHOE CojiepyKaHue yueOHoro
Marepuara, He T0C/IeZj0BaTe/IbHO; OTpe/ie/IeHus TOHATUI HeZ0CTaTOUHO YeTKHe; AOMyIIeHbl OIHNOKYA 1
HETOYHOCTH B MCIO/Ib30BAHUU HayYHOM TEPMUHOJIOTHM OTpe/iesieHHs TIOHSITUM; YPOBEeHb YMEHUsI
OrepupoBaTh HayUHbIMU KaTeroprsiMH, aHa/IM3UpOBaTh MH(GOPMaLMI0 HU3KUM;

- 0-2 6as1a BBICTABISIETCS CTY[EHTY, eC/IM He PaCKpbITO COZlepykaHue yueOHOro Marepuasa, U3/10KeHo
(parmMeHTapHO, OTIpeZiesieHus! IOHATHI He YeTKHe; JOMyIeHbl 3HaunTe/TbHble OLIMOKY B MCTI0/Ib30BaHUM
Hay4YHOM TEPMUHOJIOTMU OIpe/ie/ieHrst TOHSITUM; YPOBEeHb YMEHHsI OTlepMpOBaTh HAyUHbIMU KaTeropysiMHy,
aHa/IM3MpOBaTh UH(POPMALMI0 OUeHb HU3KUIA.

3auer

3ayeT SIB/ISIETCS OLIEHOYHBIM CPEJICTBOM /[I/IsI BCEX 3TarlOB OCBOEHUSI KOMITeTEHLIUI.
[IpumepHbIe BOIIPOCHI K 3a4eTy, 2 Kypc / 4 ceMeCTp

1. 1 Ilpeamert u 3a/jaum U3yueHUsi MOJIEKY/ISIpHOM O6uoioru. MeXrnpeZiMeTHbIe CBSI3U.

VcTtopust u3ydyeHusi CTPyKTypbl ¥ QYHKLMM HYK/IEMHOBBIX KMC/IOT. Posib 3apy0ekKHbIX 1

OTeYeCTBEHHBIX YUYeHbIX B U3yUYeHUU HYK/I€MHOBBIX KUCJIOT.

Pabotsr [Ix. Yorcona u @. Kpuka.

OcHoBor10/1araroIe OTKpPbITHS MosieKy/siHoM 6uonoruv (PUO ydeHBIX).

CywHocts nporpamm «I'eHom yesnoBeka» v «Mup PHK».

[TepeuricUTh OCHOBHBIE (PU3MUECKHE METO/IbI, UCIIOIb3yeMble B MOJIEKY/ISIpPHON OHUOJIOTHH.

[MepeuriciuTh 0CHOBHBIE 3Taribl Beigenenus [JHK. Kakoit 6romornueckuii Mmateprasn

VICII0/Ib3YeTCs IPY 3TOM?

Omnucatb CyTh MeTo/ja 31eKTpogopesa.

Pectpukiusa [JHK. ®epmeHTbI peCTpUKLUN.

10. CexBenupoBanue. CymHoCTs MeToioB Makcama-I'unbepra u CaHmpkepa.

11. T'ubpuau3alys ¥ ee TUTIBI.

12. Onuwmre crioco6sl nonyuenvst JHK-30HZ0B 1 BHeJpeHNS UX B KJIETKY.

13. O6bsiCHUTE TIPUHLMIIBI U 33[jaUl TeHOMHOM JJaKTU/I0CKOTIHH.

14. O6bsICHUTE TIPUHIUIIBI U 1[eJTH TIOTMMEPA3HOU 1IeTTHOW peaKivy.

15. MeTozibl reHeTHUUe CKOU UH)XKeHepUH.

16. BubmoTeku reHOB. CKPUHUHT.

17. Onucath TUMBI CTPYKTYP OeKOBBIX MOJIEKYJT M COOTBETCTBYHOLL[UX UM CBsI3ei.

18. ®yHk1UM 6€KOB B KIIEeTKE.

19. Crpykrypa u dbyHkmM pa3Hbeix TUNoB PHK. Pubo3umbl.

20. Tuner cea3en B Mmonekysie JJHK. ®opmer [THK.

21. XapakrepucTHKa reHOMOB BUpPYycOB U (paroB. Criocobsl perymkanmy PHK- u IHK-cogepsxaripx
BUPYCOB.

22. OcobenHoctu cTpykTypbl BUY, nepcriektriBbl 60ps0b1 co CITU /oM.

23. OHKOBUpYCBl. Manuruesanus KaeToK.

24. OcobeHHOCTH reHOMa TTPOKAPHUOT: HYKJ/IeOU/ I, TUIa3MU/IbI, STTUCOMBI. MOZAy/Iu T1a3MH/I.

25. buHapHoe fienieHne rpokapuoT. I1porecchb! TpaHC(opMay, KOHbHOTaluu U TPaHCAYKLUU Y
HakTepuil.

26. CTpyKTypa reHOB IPOKapuoT U UX pasHOBUAHOCTHU.

27. X¥MHUUeCKU COCTaB XpOMOCOM 3yKapyoT YU ypoBHM KomnakTu3zauuu JHK.

Nouhkw N

Lo ®
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28.
29.
30.
31.
. YHUKa/IbHbIe 1 MIOBTOPSAIOIUECS 10C/Ie/l0BaTe/IbHOCTU B FéHOMe 3YKapUOT U IPYIIIbI TeHOB.
33.
34.

32

35.

36.
37.

38.
39.
40.
41.

42

Ponb nepBUYHOM NepeTsKKY, 171ed, TeJIOMePOB XPOMOCOMBI.

CTpyKTypa 5yKapuoTH4ecKrx reHoB. Mo3anuHble reHbl. Po/ib 5K30HOB U UIHTPOHOB.
PerynsTopHele yuacTKU reHa: IpOMOTOpP, TEPMHUHATOP, SHXaHCePHI, Cail/ieHCephl.
[S-anemeHTBI ¥ TPAaHCIO30HBI Y TPOKApUOT U 3YKapHUOT.

MexaHu3m 1 3H3UMOJIOTH pervtikauuu [JHK y pokapuoT v 3yKapuoT.

OOBsiCHHTE TEPMUHBI: PETUTMKOH, PeTuiMKaTuBHas Bika, PHK-nipaiimep, muaupytoras nernb
OHK, orcraromias erns JHK.

OcobeHHOCTH perTMKaLMK TeJIOMEePHBIX yUacTKOB. PepMeHT TesioMepasa v ero posib B MpoLieccax
PaKOBOrO [epepoXKieHusl U CTapeHUs KJIeTOK.

JTarbl TPAHCKPUIILUY Y TPOKAapUOT. PepMeHTbl, yU4aCTBYIOLMe B TPAHCKPUIILIUU.
Oco6eHHOCTH TPaHCKPUIILMM Y 3yKapHoT. [IpolieccrHr, K3MMpoBaHUe, 0/IMajleHUIMpOBaHue,
CTJIaVICUHT.

[TogroToBKa aMUHOKMCIIOT K TpaHIALIMKA. OCHOBHBIE (hepMeHThI 3TOr0 MpoLiecca.

JTarbl TPAHC/IALIMU Y TIPOKAPUOT U 3YKapUOT.

Perynsitus cuHTe3a 6esika Ha ypOBHe TpaHCKPUIILMKU. Mojiesnb oriepoHa.

Perymnauus akTMUBHOCTU I'eHeTUYeCKOro Marepuasa B OHTOreHese.

. MexaHu3M K/IeTOYHOT'O CTapeHusi. ATIONTO3.
43.
44,
45,
46.

MexaHn3Mm KaHLeporeHe3a. OHKOTeHbl, OHKOOe/TKH.

MexaHu3M JIeHiCTBUSI aHTUOHMOTHKOB.

MonekynspHblli MeXaH13M FeHHbIX MyTaLui.

Penapanus [IHK: ¢oTopeakTrBHasi, SKCLIU3MOHHAsI, MOCTPeIIMKaTUBHasl.

MeTOAI/IquKI/Ie MaTepHudJibl, OIpeessdrolire rpoueaypy oLeHrMBaHUA 3a4eTa

3aueT BBICTAB/ISIETCS 110 PEUTHHTY, B 3aBUCUMOCTH OT 3(h(eKTUBHOCTH pabOThI B MPOL[ECCe U3YUeHHUS
JUCLIATUTAHBI, YTO OTIpe/Ie/IsieTCsl KOIMYeCTBOM HabpaHHBIX 0asIIOB 3a BCe BUBI 3a/laHUH TEKYILETO U
pPyOeXXHOro KOHTPO/Ist3auTeHO — oT 60 10 110 6annoBHe 3auTeHo — oT 0 10 59 6asIoB.

1.3. PeVTHHI-TVIaH JUCIUII/IMHBI

Tabsuria epeBosia 6asyIoB TEKYIET0 KOHTPOJIS B OA/UIbI peUTHHTa

5/ 5| 5|5 5| 5[ 5] 5| 5] 5
0 0 0] 0]0O] O] O] O] 0] O] O
1 5| 3] 2|2 1) 1] 1] 1] 1] 1
2 5| 4|13 2| 2122 2|1
3 514 3| 3| 3] 2| 2] 2
4 5| 4] 4] 3| 3| 3| 2
5 5| 5| 4] 4| 3] 3
6 5| 5| 4] 4] 3
7 5| 5| 4| 4
8 5| 5] 4
9 5| 5
10 5

PeliTUHr-njiad JUCHUIIMHGL IpeacTasaeH B [Tpunoxenuu 1.

2. YueOHO-MeToANUeCKOe U HH()OPMALIMOHHOE 00ecreyeHHe JUCIUILTHHBI

5.1. IlepeueHb OCHOBHOM U /{ONO/THUTE/IGHOM YUeOHOU JIMTepaTyphl, He00X0UMOi /ISl 0CBOEHHS

AMCLIUIUTUHBI
OcHoBHas 1UTepaTypa
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1. <Xumynes, .®. Obmas 1 MoneKy/sipHasi reHeTHKa: yuebHoe ocobue / V1.d. J)Kumyrnes; oTB.
pen. E.C. Bensiera, A.I1. Akudnwes. - U3z. 4-e, crepeoturt. 3-my. - HoBocubupck: Cubupckoe
YHUBepcuTeTckoe usgarensctso, 2007. - 480 c. - ISBN 5-379-00375-3; 978-5-379-00375-3 To ke
[DnekTponnkIii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=57409 B
QIIEKTPOHHOI ®OPME IIpoBepeHo

JlonoHUTe/IbHAA IUTepaTypa

1. <XKykosa, A.I'. MonekynsipHasi 6uonorus : yuebnuk / A.I'. )Kykora, H.B. Kuzuuenko, JI.T.
I'opoxosa. - Mocksa ; bepiun : [Jupekr-Meaua, 2018. - 269 c. - URL:
http://biblioclub.ru/index.php?page=book&id=488606 B SJTEKTPOHHOI ®OPME IIposepeHo

2. eIlanees, H.I. OcHOBBI KieTouHOM Ouosoruu : yuebHoe rocobwue / H.T'. TTanees, .. beccueTHOB
; pea. T.IN. IIkypar ; MunucTepcTBo 0bpa3oBaHusi ¥ HayKu Poccuiickoii ®@efeparyu,
dezepanbHOE TOCYZAPCTBEHHOE aBTOHOMHOE 00pa3oBaTe/lbHOe yUpeXX/jeHre BhICIIIEro
nipodeccroHaibHOr0 06pa3zoBaHust «HOKHBIN (efepanbHbIM yHUBepcUTeT" . - PocToB-Ha-[loHy :
W3parensctBo FOKHOTO (hefjepanbHOro yHuBepcureta, 2011. - 246 c. : - URL: http://biblioclub.ru/
index.php?page=book&id=241144 B JIEKTPOHHOM ®OPME IIposepeHo

5.2. [Tepeuennb pecypcoB HHGOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U
MPOrpaMMHOro odecrnieyeHHs, HeOOX0AMMBIX /I/Is1 0CBOEHHS JUCIUII/IUHBI

1. HayuHnas s3nektpoHHas 6u6mmoreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

2. DneKTpoHHas 6ubMoTeuHast cucteMa «JIaHb» [D1eKTpoHHBIM pecypc]. — Pexkum poctyma: https://
e.lanbook.com/.

3. YHuBepcuTeTcKas 6ub/oTeka oHaiiH biblioclub.ru [DnekTponHsIit pecypc]. — Pexkum goctyma:
http://biblioclub.ru/.

4. OnektpoHHas 6bubmmoreka YYHUT [SnekTpoHHBIN pecypc]. — Pexxum gocTyma:
https://elib.bashedu.ru/.

5. Poccutiickas rocynapcTBeHHasi Oubmoteka [OneKTpoHHbIN pecypc]. — Pexxum foctymna:
https://www.rsl.ru/.

6. HarmoHasnbHas anekTpoHHasi bubroTeka [OneKTpoHHbIN pecypc]. — Pexxum focTyna: https://xn--
90ax2c.xn--plai/viewers/.

7. HatmoHanbHas rardopma OTKpbeITOro o6pa3oBaHust npoed.ru [D71eKTpOHHBIHM pecypc]. — Pexxum
pocryna: http://npoed.ru/.

8. DnekTpoHHOe obpa3oBaHue Pecriybsivku BamikopTroctaH [3neKTpoHHbIN pecypc]. — Pexxum
pocryna: https://edu.bashkortostan.ru/.

9. WndopmaroHHO-11paBoBoy nopTas ["'apaHT.py [OneKTpoHHBIM pecypc]. — Pexkum foctyna: http:/
www.garant.ru/.

IIporpaMMHoe obecrieueHue

1. YIIP3A "3Okonor" 4.0, Mopyns "3actporika u Beicota", moayns "I'MMIC-Crangapt” - JloroBop
Ne33-VIII-2018 ot 30.08.2018r.

2. Office Professional Plus - Torosop Ne0301100003620000022 ot 29.06.2020, Joroop Ne 2159-
[10/2021 ot 15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

3. Windows - [JoroBop Ne0301100003620000022 ot 29.06.2020, Joroop Ne 2159- [10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

6. Marepua/ibHO-TeXHHUYeCcKasi 0a3a, HeoOxopmMasi Jjisi OCYyIIeCTB/IEHHS 00pa30BaTe/IbHOTr0
npouecca 1o JUCIUNIHHe
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HanmeHoBanue
CrielaIM3upPOBaHHBIX
ayIMTOPU, KAOMHETOB,
naboparopwuii

Bup 3ansTuii

HaumeHoBaHue 060pymoBaHus,
MIPOrpaMMHOTO 0becTieueHust

Aynutopus 11(b®)

17151 KypCOBOTO MPOEKTUPOBaHUSI,
1151 KOHTPOJIS M aTTecTaluu

KomrstoTepsl B cOope.
[TporpammMHoe obecrieueHue
1. YTIP3A "3xkonor" 4.0,
Mogyns "3acTpoiika u
BbIicoTa", moayns "T'MC-
Crangapt"
2. Office Professional Plus

Aynutopus 24(bD) st XxpaHeHuUs1 0060py/0BaHUS KomnbtoTepsl B cOOpKe, IpUHTED
canon 2900, mpuntep kyosera
2235.

Ayputopus 26(bD) CemuHapckas Mukpockor,
MYJIETUMeIMArpoeKTop vivitek
1837, mocka, MMKpOCKOT MOp.

Aynutopus 29(b®P) JleK1MOHHas Iocka, IpoeKTop, KpaH.

Aynutopus 42(bD) [7nisi camocTosiTe/IbHOM paboThI KomnbtoTepsl B cbope, puHTED

canon.
[TporpammMHOe obecrieueHue
1. YIIP3A "3Okosor" 4.0,
Mopyns "3acTpoiika u
BbIicoTa", moayns "T'MC-

Crangapt"
2. Office Professional Plus
3. Windows
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