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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs 10 AUCHUILIHHE, COOTHECEHHBIX C
YCTAHOB/IECHHBIMH B 00pa30BaTe/IbHOM MpPorpaMMe HHANKATOPAMH A0CTH)XeHHUS
KOMIIeTeHIui

ITo utoram oCBOeHUs AUCLIATUTUHBI 00YYarOIINICS 10/DKEH OCTHYD CIEAYIOIINUX Pe3y/IbTaToB

o0yueHUs:

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

dopmupyeMast
KOMIeTeHLust (C
yKa3aHueM Ko/a)

Kopn v HaumMeHOBaHUe
WHUKaTopa
JIOCTH)KEeHUS
KOMITeTeHL[UH

Pe3ynbraThl 00yueHust
T0 TUCLIUTITAHE

CriocobeH pyUMeHsITb
TIPUHLIUIIBI CTPYKTYPHO-
(yHKIMOHAIbHOU
OpraHM3aLH,
WCII0/Th30BaTh
¢du3nonoruueckue,
LIUTO/IOTUYECKHE,
OMOXUMUYeCKHe,
Orodur3rueckre MeTobI
aHasM3a Jyisi OL|eHK! U
KOPPEKLIUU COCTOSTHUS
JKUBBIX 00BEKTOB U
MOHUTOPHUHTA CPe/IbI UX
oburanus (OIIK-2);

OIIK-2.1. 3Haet

3HaTh CTPYKTypHO-
(yHKIIMOHATBbHYIO
OpraHu3aluio,
¢du3nonoruueckue,
LIUTOJIOTHUEeCKUE,
OMOXUMHUYeCKHe,
Orodur3nUecKkre MeTo/bI
aHasm3a

OI1K-2.2. YmeeT

YMeTb UCII0/Ib30BaTh
¢du3nonoruueckue,
LUTOJIOTHYeCKUe,
OMOXUMHUYeCKHe,
Orodur3nUeckre MeTobI
aHasM3a

OIIK-2.3. Bnageet

Bnanets

(ur3ronoruue CKUMH,
LIUTO/IOTMUe CKUMH,
OMOXUMHYE CKUMH,
ouodr3rUe CKUMH
METOZAMM aHaIu3a J1Jist
OLIeHKHU W KOPPEKI[UH
COCTOSIHUSI KUBBIX
00BLEKTOB U
MOHHUTOPUHIA CPe/Ibl MX
obuTaHus

Cnoco6eH PUMEHSITb
3HaHWe OCHOB
3BOJIIOLIMOHHOM TEOPUH,
WCTI0/Ib30BaTh
COBpEMeHHbIe
TIpeZiCTaB/IeHusI O
CTPYKTYPHO-
(byHKLIMOHATEHOM
OpraHu3alu
reHeTUUeCKOM
TIPOTPaMMBbI >KUBBIX
00BEKTOB 1 METO/IbI
MOJIEKY/IIPHON
OMO/IOTUH, TeHeTUKU U

OIIK-3.1. 3Haet

3HaTb MeTO/bI
MOJIEKY/ISIPHOM
OMOJIOTUH U TEHETUKH

OIIK-3.2. Ymeet

YMeTb IpUMEHSTh
3HaHVe OCHOB
3BOJIFOLJMOHHOW T€OpUH,
VICTI0/Tb30BaTh
COBpEMEHHbIe
TIpe/iCTaB/IeHuUs O
CTPYKTYPHO-
(yHKLMOHATbHOM
OpraHusanuu
reHeTHhYeCKor
NIPOrpaMMBbl >KHBBIX




OuoIOrUM pa3BUTHUS 151
HCC/IeIOBaHUS
MeXaHH3MOB OHTOreHe3a
Y ¢uioreHesa B
ripoeccroHanbHOM
nestenbHocTy (OITK-3);

00BEKTOB 1 METO/IbI
MOJIEKY/IIPHON
ouonoruu

OIIK-3.3. Bnageet

Bnagets MeTogamu
MOJIEKY/ISIPHOM
OMO0JIOrvH, TeHEeTUKU U
Oronorum pa3BUTHUS Jjist
VICC/IeJOBAHUS
MeXaHU3MOB OHTOTeHe3a
v ¢uioreHesa B
ripoeccroHanbHOM
JesITeIbHOCTH




2. Ilenp 1 MeCTO AUCIUIUIMHBI B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

NucnyrmiHa «Broiorus KJIeTKy: MoJIeKy/IsipHasi OMomorusi» OTHOCUTCS K 00s13aTe/TbHOM YacTH.

Juciunivta u3ydaeTcs Ha 3 Kypce B 5 cemecTpe.

Llens 3yueHUst JUCLUTUTMHBL: 11e/IbI0 0CBOEHUS JUCLIMIUIMHBI (MOZAY/Is) siBsieTcs: OPMUPOBaHue Y
00yuaroIMXCsi KOMIETeHLMHA B TMpOLiecce U3y4yeHUs (QyHJaMeHTaTbHbIX MEXaHHU3MOB XpaHEeHWs,
mepefaud W peanu3alid TeHeTUUeCkoW WH(OpMaly, CTPOeHUss U (QYHKLUM HEeperyisipHbIX
6uononrmMepoB (6e/TKOB U HYK/IEMHOBBIX KUC/IOT)

3. Copaepxanue paGoueil mporpamMmsbl (00beM AUCIUIUIUHBI, TUNIBI M BU/IbI YU€OHBIX 3aHATHH,
y4yeOHO-MeToANYecKoe obecreyeHre CaMOCTOSATe/TbHOM PadoThl 00yJaroLIXCs)



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

BUPCKUI ®UJIMAT YYHuT
OAKYJIBTET BUOJIOTN N1 XMW

COJIEPKAHUE PABOYEW ITPOT' PAMMBI

AUCLUATITI/INHBI «buonorus KneTku: MOJIEKYJ/IApHAas buosiorusi» Ha

OYHO-3d404YHada

topma obyueHwus

5 ceMecTp

Buj paboTnl O0BbeM JUCHUIIHHBI
O61ast TpygoeMkocThb aucturvHbl (3ET / yacoB) 3/108
YueOHBIX YaCcOB Ha KOHTAKTHYIO PaboTy C mperojaBaTesieM: 34.2
JIeKIui 12
MPAKTUUe CKUX/ CeMHUHAPCKUX 0
71ab0opaTOpPHBIX 22
KOHTPOJTb camocTosiTesTbHOU paboThl (KCP) 0
JIpyrux (TpymnmoBasi, UHAUBUAYa/lbHas KOHCYIbTALMS U UHbIe BU/bI
yueOHOM AesITe/TbHOCTH, TIpelyCMaTpHUBAatOIIKe paboTy 00yJaromuxcs C
nipenogaBaresieM) OKP 0.2
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 73.8
YueOHBIX YaCOB Ha TIOATOTOBKY K
3aueTy (KoHTpO/b) 0

dopMa KOHTpOJIA:
3auet 5 cemecTp




Ne ii/m1 | Tema u cofepxanue ®dopma usyueHus OcHoBHas 1 3azaHus 1o dopma TeKyI11ero
MarepuasoB: JIOTIO/THUTe TbHast CaMOCTOSITe/TbHOU KOHTPOJIS
JIeKL1HY, JiTeparypa, paboTe CTyzeHTOB yCrieBaeMOCTH
TpakThyeCcKue peKoMeH/lyemasi (KO/LJIOKBUYMBI,
3aHATHS, CTyZileHTaM (Homepa U3 KOHTPOJIbHBIE PaOOTHI,
CeMHHapCKue CTIMCKA) KOMIIbIOTE€pHbIe TeCThI
3aQHATUS, U T.IL.)
naboparopHbie
paboTsl,
CaMOCTOsITe/IbHast
pabora u
TPYA0EMKOCThH (B
yacax)
Jlek |JIa6 |3u |CP

C

3 Kypc / 5 cemecTp

1 BBezieHvie B MOJIEKY/ISIPHYIO OHOJIOTHIO

2 MonekynsipHasi OMOIOTHsI KaK HayKa. 2 4 12 | OcH. mut-pa NeNe 1,2 | TecTtrpoBaHue JlaboparopHast pabora

VHTerpauus 3HaHUM 61oI0rvy, OMOXUMUHN U
61rod13KKU B 00/1aCTH U3yUeHUs] 00bEKTOB
JKUBOM TIpUpOoAbl. OCHOBHBIE 3Tarlbl pa3BUTHS
MOJIEKY/ISIpPHOM 6uosioruu ot Beigenenus JHK
®. Muiepom B 1869 . 0 HaLLIKMX AHEM.
XHWMHUUeCKre MeTO/bl U3yUeHHUst CTPYKTYPhI U
CBOWCTB HYK/IEMHOBBIX KUC/IOT U O€/TKOB.
XYMUYeCcKri CMHTe3 reHa. buoxumuueckue
MeTo/ibl. DepMeHTaTUBHBIN CUHTE3 reHa.
dusrueckue MeToabl. [eneHuve
MOJIEKY/ISIPHOM OHOIOTUY Ha pa3/esibl B




COOTBETCTBUU C 00bEKTaMH U METO/JaMU
uccnegoBadusi. O630p CTPYKTYPHI U CBOWCTB
MOJIEKYJT, 00eCITeUMBAIOIINX OMOIOTUeCKYIO
¢dopmy cyiecrBoBaHust Matepun. CTpoeHue
reHOMOB BUPYCOB, TTPOKapUOT U 3YKapHOT.
MornekysnsipHasi OMO/IOTHST YesloBeKa.
MarpuuHbie MpoLiecchl B KeTKax:
PeIvIMKalIYsi, TPAaHCKPHUIILVS, TPAHCIISALIUS.
OCHOBHOI MIOCTY/IaT MOJIEKY/ISIPHOM
reHeTHKH. [eHeTHuUeCKasi MH)KeHepHs.
OcHOBHBIE 33/lauy ¥ 3HaUeHHe MOJIeKY/ISIPHOU
OUOJIOTUM [/ MeTUIUHBI, CeJTbCKOTO
X035KCTBa, OMOTEeXHOIOTHUM.

HYKJIEI/IHOBbIe KHCJ/IOThI

MonnekynsipHasi 6uonorust JTHK u PHK.
Pemnapanusa JHK.

MonekynsipHasi 6uonorust THK. [TepBuuHast
crpykrypa JHK. [IBoinas criupans JTHK
(mogenb YorcoHa-Kpuka). Hykieo3upl,
HyK/1eoTHzbl. OnpesiesieHre HyK/IeOTUAHON
nocsiegoBarenbHoCcT JJHK. Pasmepsl
Mostekysn JHK pasneix opranusmos. [THK
MUTOXOH/IPUM U XJyi0poruiacToB. Care/uiiTHas
JHK 1 ee 3Hauenue. ITogsrKHbIe
reHeTUYeCKHe 3/1eMeHTbl ¥ SBOJIIOLUSA
TFeHOMOB. JS — 3/1eMeHThI M TPAHCII030HbI, UX
buosoruueckas posib. ['eHOCHCTeMaTHKa.
T'omonorus THK pasnuyHOro
TIPOUCXOXK/IeHUs], BbISBIIsieMas: MeTOZ0M
MOJeKy/IIpHOUM rubpuan3aimy. BropuuHas
crpykrypa JHK. [Tonmumopdursm Monekyn

12

OcH. it-pa NeNe 1,2

TectrpoBaHue

JlaboparopHast pabora




OHK. Xapakrepuctuka A-, B-, C-, Z- dbopm
IHK, nx buonoruueckoe 3HaueHUe.
AnTunapannensHas crpykrypa JAHK.
Ynakoska [IHK. CtpykTypa XxpoMaTuHa U
XPOMOCOM Y 3yKapuoT. HykneocomHast
OpraHu3aLys 3yKapruoTHUeCKUX XPOMOCOM.
I'ucronsl. PazHoobpasue dhopm JHK.
Ceepxcnimpanusanus IHK, Toronsomepassl.
Penapanus [JHK. CnioHTaHHbIE U
MHyLMpoBaHHble nospexzaenus [JHK.
IIpsimas pernapanus. JHK-uHcepTasbl.
OKCLM3MOHHas pernapanyst. @epMeHTsl,
y4acTBYIOLLM€ B peraparjuu:
JHKrnvko3unasel, 3HA0HYK/Ieasbl,
HdHKmonumepasa, IHK-nurasa. Hykneotugsl

CTPOEHI/IE réHOMOB pa3HBbIX OPTrdHHU3MOB

CTpyKTypa reHOMOB BUPYCOB, IPOKAapHOT,
3yKapuoT. MoseKy/sipHasi FeHeTHKa uesloBeKa.

l'enom BupycoB u (aros. Bupycsl kak
BHeK/leTouHas (hopMa kusHu. Paru.
’Kvi3HeHHbIM LK/ BUpyca. CTpyKTypa reHoMa
BUPYCOB. THUIIBI FreHeTUYeCKOro Marepuasna u
MeXaHU3M ero pervivKaluu y pas/IuyHbIX
BUpycoB. PHK-cozepkaiiye BUPYCHI.
JHKcopepykaiue Bupychl. XapakTepucTHUKa
HEKOTOPbIX BUPYCOB. PeTpoBupYyChI: BUPYC
MMMyHoeuiuTa yesnoBeka (BY).
BsaumogelicTBre BUPYCHBIX TeHOMOB.
[IpoucxoxmeHue BUPyCOB U UX POJIb B
sBoJiroLMU. ['eHOM poKapuoT. MoiieKy/isipHas
opraHu3anys npokapuoT. [eHeTHUe CKUiA

12

OcH. it-pa NeNe 1,2

TectrpoBaHue

JlaboparopHast pabora

10



MaTepHa OakTepuil. MUHUMa/TbHBIM pa3mep
reHoMa npokapuot. CTpyKTypa
MPOKapuOTHUYeCKUX reHOB. OniepoHHast
opraHu3alysi FeHOMOB MPOKAapHOT.
I'eneTnueckoe poacTBo. BHeXpoMOCOMHEBIE
(akTOpbI HAaC/Ie[CTBEHHOCTH: TI/Ia3MH/IbI.
Murpupyolye reHeTUUeCKUe 3/1eMeHThI: JS
— 371eMeHTbI, TPAHCIIO30Hbl. JKOI0ruyecKast
CreLM(pUUHOCThL Ha YPOBHE TeHOMa. MyTaruu
y 6akTepuii, TUIbI MyTalui. [TepeHOC
6axrepuanbHoii JIHK. ApxebakTepuu.
Knaccudukarmst. CBoeobpasve apxebakrepuit
C reHeTUUeCcKoU Touku 3peHusi. CTpyKTypa
reHOMa 3yKapuoT. OCoOeHHOCTH CTPOeHUst
YKapUOTHUYeCKHUX 0praHusMoB. CI0XKHOCTH
reHoMa 3ykKapuor. I1

MonekynsipHasi 6uoorvst 6e/TKoB

CoBpeMeHHbIe Mpe/|CTaB/IeHusI O IePBUYHOM,
BTOPUYHOM, TPETUYHOU U UETBEPTUUHOU
CTPYKTYpe OesKoB.

Tunbl 6esikoB. COBpeMeHHbIe TIpe/ICTaBIeHUs]
0 MMepBUYHOM, BTOPUYHOMW, TPETUUHOU U
YeTBEPTUYHOM CTPYKTYpe OesikoB. CBepx
BTOPUYHBIE CTPYKTYpPbl. CTPYKTYpHbIE
JloMeHbl. AMUHOKUC/IOTHBIN COCTaB OesiKoB.
XapakTepHble YepTbl CTPYKTYPbI U CBOWCTB
6enkoB, obecrieunBaroIye UX LIeHTPaTbHYIO
pOJib B BO3HUKHOBEHUH U CYIlleCTBOBAaHNU
»kuBou Marepuu. [lentrpl. CBSI3b NEPBUUHOU
CTPYKTYPBI U QyHKLMH OesTKOB (aHOMasIbHbIe
reMor7i001HbI). B3aMMOCBSI3b TPETUUHOTO U

13.8

OcH. mt-pa Ne 1

TectrpoBaHue

JlaboparopHasi paboTa

11



YeTBEPTUYHOTO CTPOEHUSI OEJTKOB C UX
(GyHKL[MOHATBHOM aKTHBHOCTBIO.
HapmonexynsipHbie GesikoBble U (hepMeHTHbIe
KOMIL/IEKCBI

MarpuuHble MpoLiecchl B KIeTKax

10

Perymkarus [THK, TpaHcKpuriiusi, 6MoCUHTe3
Oenka

Peniukaims [THK. Benky u (pepmeHTHl,
yuacTByroLIue B perummkaruu: IHK
nonmMepassl, JIHK-nparimasa, [JHK-nvrasa,
IOHK-xenvka3za, SSB-6esiku v fip. YcnoBus,
HeoOXoAyMbIe [i/1s PeTUIMKaLvK.
[MTonykoHCcepBaTUBHBIM CII0COO pervIMKariy.
OTarsl pelriMKaliy y IIpOKapyuoT. Peryauus
peruvivkaLuu. PeryiMkarys XxpoMOCOM Y
sykapuoT. JIHK-1nonMmMepasbl 3yKapuoT.
TesiomepHBbIe 110C/1ej0BaTeIbHOCTU U
npobsiemMa KoHLeBo# peruiukanyu JHK.
Ces3b pa3mepa TesomepHor THK c
BO3pacToM, OIlpee/stoLas MOIeKy/IIpHble
OCHOBBI I[TPOLeCCOB CTapeHus U
3/10KaueCTBeHHOW TpaHCHopMaLUU KUBOU
K/IeTKU. TpaHCKPUIILIUA. YC/IOBUS,
HeoOXoZMBbIe ISl OCYIIeCTBIeHUS
TPAHCKPUIILMU. TPaHCKPUIILIUA Y TTIPOKAPUOT.
TpaHcKkpunLysa y sykapuor. Pasnuuue
TPAHCKPUIILIMU Y TIPOKAPUOT U 3YKapHOT.
PHK-no/iuMepassl 3yKapyoT. bekosblie
¢akropsl Tpanckpunuuu (TF-daxTopsl).
OcobeHHOCTH perymsLyy TPAaHCKPUTILIUN Y
MPOKapuoT U 3yKapuoT. IIpoueccunr MPHK

12

OcH. mt-pa Ne 1
Homn. mur-pa Ne 1

TectrpoBaHue

JlaboparopHasi paboTa

12



9yKapHoT. lHbopMocombl. PHO03UMBI.
MarpuuHbIli MexaHHU3M OMOCHHTe3a OefKa.
lenetnueckuii Koj. OCHOBHbBIE CBOMCTBA
reHeTUUYeCKOro Kofla. YHUBEPCA/TbHOCTh
reHeTHueCKoro koja. CTpyKTypHO-
¢dyHKIMOHAbHEIE 0COOeH

11

[eHeTHueckas UHXeHepus

12

MeTo/pbl OTy4eHus1 peKOMOWHAHTHBIX
Mostekysn JHK. JocTikeHUs U NepCrieKTUBbI
Pa3BUTHSI MOJIEKY/ISIPHON OHOJIOTHIM.

MeTozbl reHeTUUe CKON UH)KEeHEPUH
(TeXHOIOTHsI TTOTyYeHHUs] peKOMOWHAHTHBIX
JHK). Pectpukuusa [JHK (paciienienue).
PecTpukijuonHbIi aHams3. @epMeHTsI
pecTpUKLIMU — pecTpukTasbl. Hykeassl,
JHKnurassl, IHK-nioniMMepassl.
'mbpuan3aLus HyK/IeMHOBBIX KUCJIOT:
JleHaTypavus, peHaTrypaLnus, Win
rubpuauszanus (oTxur). MeTo bl oMyueHust
pekombuHaHTHBIX JJHK: KOHHEKTOPHBIN U
pecTpuKTa3Ho-aurassbii. JJHK-30HAbI.
buouunel. [TonvMepasHas LjenHas peakLys
(ITILIP) m mpyrue meTozbl aMITMpUKaLIN
HYKJ/IeMHOBBIX KUC/I0T. Kinonuposanue [THK.
[Inasmugel. Mcnosib3oBaHue 11a3mMug,
BUPYCOB B KaueCTBe BeKTOPOB.
Tpauncyuupyrolye BekTopel. OrpezeneHue
HYKJ/IEOTU/IHBIX ITOC/Ie[j0BaTeIbHOCTEeN
(cekBeTUpOBaHKe). XUMHUUYECKOE
CeKBeTHMpOBaHUe. DH3UMaTUue CKUU MeTO/,
XVMUYeCKH CUHTEe3 TeHOB.

12

OcH. mt-pa Ne 1
Homn. mur-pa Ne 1

TectrpoBaHue

JlaboparopHasi paboTa
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depMeHTaTUBHBIN CUHTE3 F'eHOB.
[ocTikeHUs U MepCreKTUBBI TeHeTHYe Kot
vmkeHepuu. [TomyueHre 61oIOTHYE CKU
aKTUBHBIX COeJMHEHUI: TOPMOHOB POCTa
yesioBeKa (COMaTOTPOIMHA U
CTOMAaToCTaTWHA), UHCY/MHA, UHTep(epPOHOB
u 1.1. [eHeTHUecKast TpaHChOpMaLIS:
ToJTyueHre TPaHCTeHHbIX OPraHU3MOB.
[IpeogoneHye 3BOIOLIMOHHBIX OapbepoB
HECOBMECTUMOCTHU

13 3auer 0.2
Wroro 1o 3 Kypcy 5 ceMecTpy 12 |22 74
Wroro no gucuuruinHe 12 |22 74
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4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI ¥ UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 1o AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00yUYeHUsl M0 AUCIUIUIHHE.

Koz n dopmympoBka kommereHUyu: CriocobeH NMPUMeHSTh MPUHLUIBI CTPYKTYPHO-(YHKIIMOHATBHOU
OpraHu3al[iM, WCIO/b30BaTh (U3UOIOTUUYECKUe, LIUTOJIOTHUeCKre, OMOXMMHUUeCKue, Ouodunyeckue
MeTO/Ibl aHa/M3a JJisi OLEHKU M KOPPEeKIUU COCTOSHUS KUBBIX OOBEKTOB M MOHUTODHHIA Cpefbl UX
oburanus (OITK-2);

Kop n Pesynbrarel Kpurepun ouieHMBaHUs pe3y/bTaToB 00yueHus (3auer)

HavuMeHOBdHHe 06y116HI/IH I10
HWHOWKAaTOopa AUCHUI/IMHEe
AOCTHOKEeHUA

KOMIIeTeHIINH1

HesauteHno 3auTeHo

OIIK-2.1. 3Haer | 3HaTb 3HaHUs He c()OPMUPOBaHbI 3HaHYA [MOJIHOCTHIO
CTPYKTYpHO- c(hopMUPOBaHbI
(yHKIMOHATBH
ALY
OpraHM3aLuIo,
(r3nonoruueck
e,
L[UTOIOTUe CKU
€,
broxumMHUuecKre
)
bruodusnueckre
MeTOZbI
aHanu3a

OIIK-2.2. YMmeTs YMmeHust He C(hOPMUPOBAHBI YMeHUs1 B OCHOBHOM
Ymeer VICITI0J/Ib30BAaTh c(hOpMHUPOBaHbI
¢du3monornueck
ue,
LIUTOJIOTUY€eCKU
€,
OroxuMHUecKue
)
ouodusnueckue
MeTOZbI
aHaimsa

OIlK-2.3. Bnagetsb Biajienvie HaBbIKaMU He cpopMUpOBaHO | BiazieHue HaBbIKaMU B
Bnaneer (u3nonoruueck OCHOBHOM

VMU, cchopMHpPOBaHO
LIUTOJIOTAYECKU
MU,
OMOXUMUUECKU
MU,
orodusnuecku
MU MeTOJlaMU
aHa/msa Jjis
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OLIeHKH U
KOPPEeKLIUH
COCTOSIHUS
JKUBBIX
00BLEKTOB U
MOHHUTOPUHTA
Cpezbl KX
obuTaHus

Kop u dopmynupoBka kommereHmu: Crioco6eH TNPUMEHSITh 3HAHWE OCHOB 3BOJIIOLIMOHHOW TeOpHH,

HCI10/Ib30BATH

COBpEMEHHbIE

npeacTraB/IeHUA (0]

CTPYKTYPHO-(DYHKI[MOHATLHOU

OpraHu3alyu

reHeTHUeCKON MPOTrpaMMbl JKUBBIX 00OBEKTOB U MeTO/Ibl MOJIEKY/ISIPHON OMOJIOTHY, TEHETUKU U OUOJIOTHH
pasBUTUs [JI1 MCCAe/JOBaHUSI MeXaHHW3MOB OHTOreHe3a U (¢uoreHesa B TMpogeCcCHOHATbHOM
nesitenbHOCTH (OITK-3);

Kog u
HauMeHOBaHUe
UHAMKATOpa
JOCTW)XKeHUs
KOMIIeTeHL[UA

Pesynbrathl
o0yueHus1 IO
JUCLUIIMHE

Kputepuu olieHUBaHUs pe3ysibTaToB 00yueHus (3auet)

Hesauteno

3auTeHo

OIIK-3.1. 3Haet

3HaTh METO/bI
MOJIEKY/ISIPHOM
Ouosioruu U
reHeTHUKU

3HaHUs He c(OPMUPOBaHbI

3HaHUA TTOTHOCTHIO

cchopMHpOBaHbI

OIIK-3.2.
Ymeet

YmeTb
TIPUMEHSTh
3HaHHe OCHOB
5BO/TFOLIMOHHOM
TeopuH,
HCTIO/Th30BaTh
COBpEMEeHHbIe
TIpe/ICTaB/IeHHS
0 CTPYKTypHO-
(yHKIMOHATbH
Ol OpraHu3aLuu
reHeTUUeCKOMU
TPOrpaMMbl
JKHUBBIX
00BEKTOB U
MeTOZIbI
MOJIEKY/IIPHON
ouoorun

YMeHusi He c)OPMUPOBAHBI

YMeHHs B OCHOBHOM

cchopMHUpOBaHbI

OI1K-3.3.
Bnapgeet

Bnagetb
MeTOoAaMU
MOJIEKY/ISIPHOM
OuosIorumy,
TeHeTUKU U
Ouoorun
pa3BUTHS /IS
WCCIe/JOBAHUS

BnaseHrie HaBbIKaMU He C(HOPMHUPOBAHO

BJIa,quI/Ie HaBbIKaMU B

OCHOBHOM
cchopMHpOBaHO
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MeXaHU3MOB
OHTOTeHe3a U
(duoreHesa B
nipodeccroHasb
HOU
JiesITeIbHOCTH

4.2. TumnoBsbie KOHTPOJIbHbIC€ 3ddHHUA W/IH HHbIE€ MdadTe€pHdJIbl, HEOGXOJI[I/IMLIE AJIA OIléHHUBAHUA
pe3y/ibTaToB Oﬁy‘leHI/IH mo AUCIMIIVIMHE, COOTHECEHHBbIX C YCTAHOB/IECHHBIMHU B 06pa3OBElTEJIbH0ﬁ

nporpamme HHAUKATOpaAMH

AOCTHIKeHU A KOMHETEHHHﬁ.

MeTtoanueckue

onpe/e/A0LIHe MPOLeAyPbI OLleHUBAHUsI Pe3y/IbTaTOB 00yueHHs 10 JUCLUILIHHE.

MaTepuaJibl,

KO,I:[ N HaMMEeHOBadHUNe
HWHAWKaTOopa A0CTHXXeHHUA
KOMIIeTeHLIH

Pe3synbrarel 00yueHust 110
JUCLIAIIIAHE

OL[EHO‘JHBIE cpeacTsa

OIIK-2.1. 3Haet

3HaTb CTPYKTYpPHO-
(yHKLIMOHATbHYIO OpraHU3aIuio,
¢dusronoruueckue,

I[UTOJIOTHYE CKUE,
ouoxumuueckue, 6uodunyecKue
MEeTO/Ibl aHa/IH3a

TectupoBaHue, JlTabopaTopHast
pabota

OIIK-2.2. YmeeT

YMeTb UCMO0/b30BaTh
(usmonoruueckue,

I[UTOJIOTHYE CKHUE,
oroxuMHUecKre, bruobusnuecKue
MEeTO/IbI aHa/In3a

JlaboparopHasi pabora

OIIK-2.3. Bnageet

Bnazets pusmronornyeckumy,
L[UTO/IOrMUe CKUMH,

OMOXUMUYE CKUMU,

O6rodu3rUe CKUMU MeTOZIaMU
aHa/M3a [/ OLIEHKU U
KOPPEKILUH COCTOSTHHSI KUBBIX
00BEKTOB ¥ MOHUTOPHHTA CPE/Ibl
X 00UTaHUS

JlaboparopHast pabora

OIIK-3.1. 3Haer

3HaTh METO/IbI MOJIEKY/ISIPHOM
OMOJIOrMU Y TeHEeTUKU

JlaboparopHas pa6ora,
TectupoBaHue

OITK-3.2. YmeeT

YMeTb pUMeHSITb 3HaHHe OCHOB
9BOJTIOI[MOHHOW TeOpUH,
WCTI0/Ib30BaTh COBpEMEHHbIe
TIpeZICTaB/IeHHs] O CTPYKTYPHO-
(yHKLMOHABHOM OpraHU3aLyn
reHeTUUeCKOM TpOrpaMMbl
JKUBBIX 00BEKTOB U METOZIbI
MOJIEKY/ISIPHOM Ouonoruu

JlaboparopHast pabota

OI1K-3.3. Bnageet

Bnagets meTomamu
MOJIEKY/IIPHOM O10/I0THH,
T€HETHKH 1 OUOJIOTHUH Pa3BUTHS
JUIsI UCCJIeIOBaHUST MeXaHU3MOB

JlaboparopHast pabota
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OHTOTeHe3a U (uoreHesa B
ripocheccroHabHOM
JesiTeNTbHOCTH

TecToBbIe 3aaHus

OnucaHve TeCTOBBIX 3alaHUW: TeCTOBbIe 3aJaHUsl BK/IHOUAIOT TEeCThl 3aKpPLITOrO TUMa (C OFHUM
NPaBWIbHBIM OTBETOM), TeCTbl Ha YCTAaHOBJAEHUM TMOC/AeI0BaTeJIbHOCTU M Ha YCTaHOB/IeHUE
cootBeTcTBUS. OIleHKa 3a BBITIOJIHEHME TECTOBBIX 3aJaHWM BBICTAB/SIETCS Ha OCHOBAaHUM TIPOL|EHTa
3alaHUH, BBITIOJITHEHHBIX CTYAEHTAaMHA B TIPOLIECCE TPOXOKIEHUS TIPOMEXYTOUHOTO M PYyOeXHOTrO
KOHTPOJIS1 3HAHUM

1. T'erom BTM (Bupyca TaGauHoii Mo3auku) cofep>xut 20 % nuro3uHa. KakoBo OyseT nmpoueHTHoe
cofiepxaHue ypanuia?

A. 30 %.

b. 20 %.

B. BTM He cogepxut PHK.

I'. OnipeieiTe HEBO3MOKHO.

. 80 %.

2. Bbl poBe/IM 3KCIIEPUMEHT 10 BbIie/IeHHI0 HYK/IEMHOBOW KMC/I0ThI 3 OakTepuodara (¢X 174 u
U3Y4H/IU ee cocTaB. Pe3y/1bTaThl 3KCIepUMeHTa NM0Ka3a/iy clefylolee cofep)kaHue HyK/Ie0TH/|0B:
A-25% ;T -24% ; T -33% ; L1 -18% . Kakum 06pa3oM MOXXHO 00BSICHUTH 3TH pe3y/IbTaThI?
HaiipnTe npaBU/IbHBIN OTBET.

A. B reHome 6akTepuodara (¢X 174 uMeeTcsi MHOKECTBO MYTAl[Hii, UTO BbI3bIBaeT HETIPaBUIbHOE
cnapviBanve ocHoBanui A c I, a T c L.

b. 'enom @X 174 nipexcraBneHd ofHoHuTuatol PHK, 1 B yuacTKax Ji0Kaau3aliy MyTalyi POUCXOAUT
HeIpaBWIbHOE Cl1apuBaHUe 0CHOBaHUM.

B. I'enom (¢X 174 nipefcTaBnieH KobleBoi AByxHUTUaTol JJHK, a A/ KO/blieBbIX TeHOMOB TIPaBU/IO
Yapracdda He cobntofaeTcs.

I'. TeHom X174 nipefcraBieH ogHoHUTYaTou JTHK.

3. Cpepu monekys1 PHK Haubosbmue pa3Mepbl HMeeT:

A. TPHK.

b. MPHK.

B. pPIIK.

I'. Pasmepsl Bcex PHK ofiiHaKoBBI.

MeTO,E[I/I‘—IeCKI/Ie MaTepHudaJibl, OIpeesoiie rnpoueaypy oeHrMBaHWs BbINO/THEHUA T€CTOBBIX 38,[[(:1HHI>1

OnucaHve MeTOJUKY OLIeHWBaHKsI BLITIOJTHEHUSI TeCTOBBIX 3aJaHUM: OLIeHKa 3a BBITIOJIHEHNE TeCTOBBIX
3a/laHUM CTAaBUTCSI HA OCHOBAHUWU T0/[CYeTa MPOLeHTa MPaBU/IbHO BBIMOJHEHHBIX T€CTOBBIX 3a/laHUM.
Kputepuu oneHku (B 0a/iax):

- 9-10 6asn/IoB BLICTAB/ISAETCS CTY/IEHTY, €C/IU TIPOL[eHT MPaBUILHO BLITIOTHEHHBIX T@CTOBBIX 3a/laHUM
coctasmnsgeT 81 — 100 %;

- 7-8 6as/10B BBICTAB/SETCS CTYAEHTY, eC/TH MPOLIEHT MPABU/IbHO BBIMOIHEHHBIX TECTOBBIX 3a/JaHUI
coctasisteT 61 — 80 %;

- 4-6 6as/I0B BBICTAB/SETCS CTYAEHTY, eCJTH MPOLIEHT MPABW/IbHO BBIOIHEHHBIX TECTOBBIX 3a/JaHUI
cocrtasisteT 41 — 60 %;

- 0 4 6aJi/IoB BBICTAB/ISIETCS CTYAEHTY, eC/TH MPOLIEHT MPABU/IHLHO BBITOJTHEHHBIX TECTOBBIX 3a/JaHUM
coctasmnseT 40 %;

JTaGopaTopHasi padoTa

JTaGopaTopHasi padota Ne
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Hccnepyemblit MaTepuasi: pacTBOp SSIMYHOTO Oerika.

PeakTuBbl: 1-mipoueHTHblii pactBop CH3COOH, 10-npouenTHsiii pactBop NaOH, HackljeHHbIN
pactBop NaCl.

OO6opyaoBaHue: TTPOOUPKHU, KarleTbHULIbI, CITHUPTOBKA.

Xop paboTbl. B 5 mpobupok HamMBaroT 1Mo 5 Karenb pactBopa simuHoro Oenka (6e3 NaCl). B mepsoii
npobrpKe HeWTpabHBIN PaCTBOP HAarpeBaroT 0 KureHusi. JKUJKOCTh MyTHeeT, IOCKOJIbKY pa3pyLlIaroTcs
BOZIHBIE 000/I0UKHM BOKPYT MOJIeKy/1 Oesika 1 TIPOMCXOAUT YKPYITHEHHe ero YacTHll. Muriesisl 6eka HeCyT
3apsifi ¥ y[ep>KUBalOTCsl BO B3BelLlIeHHOM COCTOsiHWU. Bo 2-it mpobupke pacTBop Oesika HarpeBaroT [0
KUTIeHHs1 ¥ TIpubaB/isitoT 1 Karumio  1-TIpOLIEHTHOrO pacTBOpa YKCYCHOW KHUC/IOTHI (Ayisi  caboro
noakucyieHus). Uepe3 HeKOTOpoe BpeMs BbINaZiaeT XJIOMbeBUAHBIM o0cafok Oesika. Yactuipl Geska
TepSIFOT 3apsifi M TPUOMKAIOTCI K H303/7eKTPUYeCKOMY COCTOSIHHIO. B 3-10 mpobupky pobaBmsitoT 5
Karesb 1- MpPOLIEHTHOrO PacTBOPa YKCYCHOM KUCJIOTHI (JJ1 MOJyUYeHUs] CUJIbHOKUC/ION peakLiMU Cpejibl).
[Ipy KursiueHWH >KUAKOCTH 0CaZka He 00pa3yercs, TIOCKO/IBKY OesTKoBble MULEJIIbI TTepe3apsyKaroTCs U
HeCYT TIOJIOKUTeJTbHBIN 3apsi/], UTO TOBBILIAeT UX YCTOMUMBOCTb. B 4-10 MpoOupKy [00aBsSiOT 2 Karm
10-npoujenTHOro pacrtsopa NaOH, co3zaBas LuenouHyro cpefy. IIpy KUnsyeHUM >KUIKOCTU OcCajka He
oOpa3yeTcsi, TIOCKOJIBKY B I1IeJIOUHOM Cpejie OTpULIaTe/bHbIN 3apsi/| Ha YacTullax Oenka yBenuuuBaeTcs. B
5-f0 TIPOOMPKY HA/JWBAIOT 5 Kareab 1-TPOI[EHTHOrO pacTBOpa YKCYCHOM KHCJIOTBI W 2 Karuiu
HacbieHHoro pactBopa NaCl u HarpeBaroT. Boinazaet Gesbiii X0MbeBUIHBIA 0CaZloK Oenka, Tak Kak
yacTHLbl Oenka TepsifoT 3apsif, BC/IEACTBHE B3aUMOEHCTBUSI Oejlka C pa3sHOMMEHHO 3apsyKeHHBIMU
VIOHaMHU XJIOPHUCTOTO HaTpHSl.

Odopmierne paboThl. 3anucark B Tabs. pe3ysnbTaThl OCaKAeHUs] Oe/IKOB TPY KUTISTUEHWH B Pa3/IMYHbIX
cpe/iax U B KaKJJOM CJlyuae yKa3aTb IIPUUYMHY TOSIB/IEHUS UM OTCYTCTBUS 0cajiKa Oesika.

Tabmuiia
[Menounas cpega | HelirpanbHas Cnabokwucas CunbHOKHUC/Iasg CuibHOKHMC/Ias
cpena cpena cpeja cpefa+3/1eKTPOUT

MeToauuecKrie MaTepurabl, Orpe/erstoliie MpoLelypy OLieHUBaHUs BLITIOIHEHUS 1TabopaTOpHBIX paboT

JIaGopaTopHbie padoThI
OrnucaHye MEeTOIUKHU OLIeHUBAHUS BBITIO/IHEHHSI TaOOpaTOPHBIX paboT: OL[eHKa 3a BHITIOJTHEHHE
nabopaTopHBIX PabOT CTABUTCSl HA OCHOBAHWY 3HAHUS TEOPETUUECKOTO MaTepuaria 1o TemMe paboThl,
YMEHHI ¥ HaBBbIKOB TIPUMEHEHHs] 3HAHWH Ha MPAKTHKe, paboThl ¢ 000pyI0BaHUEM, aHA/TU3UPOBATh
pe3y/bTaThl PabOTHI.
Kpurepuu oneHKu
- 5 BBICTABJISIETCS CTY/IEHTY, €C/TM IeMOHCTPUPYIOTCSI 3HaHUSI TeMBI, T1eJTU U 3a7iau JabopaTopHOM paboTHl,
X0/la paboThI, IEMOHCTPUPYETCS TOTHOE 3HAaHWe TEOPETUYECKOT0 MaTepyasa 1o TemMe j1abopaTopHOi
paboThI (B mporjecce 00CY>KeHus1, IPU OTBETe Ha KOHTPOJIbHBIE BOMPOCHI); IEMOHCTPUPYIOTCS YMEHUS U
HaBBIKK PabOThI C KOMIIbIOTEPOM U TpapuueCKUMU peJaKTOpaMu, MPUMEHEHHs 3HaHUS Ha MPAKTHKe,
aHaJiu3a pe3y/IbTaToB paboThl ¥ (HOPMY/IMPOBaHKE BLIBO/IOB, BjlaJleHHe HaBbIKAMU TIPUK/Ia[HOM
JeATeIbHOCTH;
- 4 BBICTABJISIETCS CTY/IEHTY, €C/TM IeMOHCTPUPYIOTCSI 3HaHUSI TeMBI, T1eJTU U 3a7iau JabopaTopHOM paboTHI,
X0/la paboThI, IEMOHCTPUPYETCS HETOJTHOE 3HaHUe (PaKTUUeCKOro MaTepHasa o TeMe j1abopaTopHOM
paboThI (B mporjecce 00CYKeHus1, IPU OTBeTe Ha KOHTPOJIbHBIE BOMPOCHI); IEMOHCTPUPYIOTCS
HEKOTOPbIe HeJOCTaTKX YMeHHUs1 paboTaTh C C KOMITLIOTEPOM U TpadrueCKUMH PeZlaKTOPaMH, TPUMEHSTh
3HAHWS Ha TIPAaKTHKe, HeIOCTATKHU BJ/IaZieHHs] HABbIKaMU TTPUKJIaZIHOM [1eSITeTbHOCTH M CTTIOCOOHOCTH
aHA/IM3UPOBATh Pe3y/IbTaThl paboThl, POPMYTUPOBATh BLIBO/[bI, IPOCIEXKUBATh IPUUUHHO-C/I/ICTBEHHBIE
CBSI3H;
- 3 BLICTaBJISIETCA CTYAEHTY, €C/IU IEMOHCTPUPYIOTCSI HETIO/THbIE 3HAHKS LIe/TU U 3a/a4 J1abopaTopHOH
paboThl, X0Aa paboThI, AEMOHCTPUPYETCS HEITOTHOe, HECUCTEMHOE 3HaHKe TeOPeTHUeCKOro Mareprasia
110 TeMe J1abopaTopHOii paboThI (B Tiporjecce 06CyKaeHu s, TIPU OTBeTe Ha KOHTPOJ/IbHbIE BOTIPOCHI);
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ZIeMOHCTPHPYIOTCS 3aMeTHbIe HeJJOCTAaTKX B YMEeHUH Pab0TaTh C KOMITBIOTEPOM U Tpadyiue CKUMH
pe/lakTopaMu, MPUMEeHSITh 3HaHUsI Ha MPaKTUKe, HeJOCTaTOUHO Bjla/ieeT HaBbIKaMH TIPUK/Ia[HOM
JieTeIbHOCTH, CIIOCOOHOCTBIO aHAaTM3UPOBATh Pe3y/IbTaThl paboTh! ¥ (HOPMYIMPOBATh BHIBOABI,
TIPOCJIeXKUBAThH MIPUUMHHO-CJIe/ICTBEHHbIE CBSI3U;

- 2 BBICTAB/ISIETCS CTYZI€HTY, eC/IU JeMOHCTPUPYHOTCS TIO/THOE W/IU MOYTH MOJTHOe OTCYTCTBUE 3HaHUSI
1eJId U1 3a/jau JlabopaTopHOU paboThl, X0Za paboThl, JeMOHCTPUPYETCS MOJIHOe WK TIOUTH TI0THOe
OTCYTCTBHE 3HaHHsI TEOPeTUUYeCKOro MaTepuasa 1o TeMe 1abopaTtopHoi paboTsl (B rporjecce
00Cy>KJjeHUsI, TIPY OTBeTe Ha KOHTPOJIbHbIE BOTIPOCHI); IEMOHCTPUPYIOTCS 3HAUMTe/IbHbIe HeJJOCTaTK!
yMeHUst paboTaTh C KOMITBIOTEPOM U rpadhuueCcKUMH PeaKTOPaMH, TPUMEHSTh 3HaHUs Ha MPAKTHKe,
B/IaJileHUsl HaBbIKaMU TPUK/IaJHOM /lesTeIbHOCTH, CIIOCOOHOCTH aHATM3UPOBAaTh pe3y/bTaThl paboThl U
(hopMynMpoBaTh BLIBO/bI, IPOC/IEKUBATh TPUUMHHO-C/IE/ICTBEHHbIE CBS3U.

3auer

3aueT SIB/ISIETCS] OLIEHOYHBIM CPeZICTBOM /[I/Isl BCeX 3TariOB 0CBOEHUs KOMITeTeHI[UH.
[IprmepHbIe BOMPOCHI K 3a4eTy, 3 Kypc / 5 ceMecTp

MornekynsipHasi Orosorust — Hayka 06 0CoOOeHHOCTSIX CTPOEHHSI U CBOMCTB
MoJeKys1, 0beCreurBaroIIyX CyllecTBOBaHWe O1omornueckoit popmbl CylieCTBOBAaHHUS MaTepHH.
WuTerparus 3HaHUM 6uoorun, 6uoxumun U 6uodusnku B 061acTi U3yueHust
00BEKTOB JKMBO# ITPUPO/BL.
VicTopusi MoneKysisipHOU 6uonoruy. OCHOBHBIE 3Tarbl pa3BUTHS MOJIEKY/ISIPHOM
ouonorun ot Beigenenus: [JJHK ®. Mumiepom B 1869 . 10 Halux JHEH.
MonekynsipHasi npyupoa resa. [Ipescka3aHue cylijecTBOBaHUSI MH(OPMaLIMOHHOM
PHK u Bo3mokHocTH cuHTe3a JIHK Ha matpurie PHK.
PacindpoBka reHetuyeckoro koza (1961-1966). PaciigeT MosieKyisipHO#
. buosioruu B 60-70-e rogpl XX Beka: XMMUUYeCKUM CUHTe3 reHa, Hauasio TeXHOIOTUH
. pekoMbuHaHTHBIX [THK 1 knonvpoBanus JTHK. MeTop! ornpeziesieHUs1 HYK/IeOTHIHBIX
. mocnepoBarensHOCTel [JHK. OTkpeiTie INI1. l'eoprueBsiv (1976) MOOWMIBHBIX TeHETHYECKUX
. 37IeMEHTOB U TPaHCII030HOB.
. Hauano ocyujectBnenus npoekra «['eHOM yesioBeKa». 3aBepilleHre epBOro
. 9Tana npoekra «['eHOM uenoBeKa».
. Pa3paboTka TOHKMX (pr3MUeCKHX U XUMUYeCKUX METO/JI0B aHa/ni3a CTPYKTYPhI U
. QyHKLIMM MOJIEKYII.
. X¥MHYeCcKre MeTO/Ibl U3yUeHUs CTPYKTYPbI U CBOMCTB HYK/IEMHOBBIX KUC/IOT U
. 6enKoB.
. XMMUYeCK1Y CUHTe3 reHa.
. bBuoxumurueckre MeTozbl: XxpoMaTorpadusi, (piroopoMeTpUueCcKUi U
. PAAMOMMMYHOJIOTUeCKHUM MeTO/ibl, (pepMeHTaTUBHBII CUHTE3 TeHOB.
. ®u3nyecKre MeTO/bl: PEHTTeHOCTPYKTYPHBIM aHanus, s7eKTpogopes Ha
. TIJIaCTHHAX L1eJUTI0JIO3B], B IIOJIMaKPUIAMUZIHOM Trejie, 3/1eKTPOHHAask MUKPOCKOIIHS,
. paguoaBTorpadusi, ynsTpaleHTpuyrupoBaHue (CeJMMeHTallMOHHbIA aHaInu3).
. [leneHue MoneKy/sIpHOM OMO/IOTMM Ha Pa3Ziesibl B COOTBETCTBUM C OObEKTaMH U
. MeTOZlaMU UCCJIeZJlOBaHUs.
. O630p CTPYKTYPBI 1 CBOMCTB MOJIEKYJI, 00eCIIeurBariX OHUOIOrnIecKyto
. hopMy cy1iecTBoBaHuUs1 MaTepuu. V3yueHre MaTeprabHbIX OCHOB HAaC/1eCTBEHHOCTH,
. TIPUPO/IbI FeHa U MeXaHU3MOB Iepe/iauu Hac/le/ICTBeHHOM UH(OpMaLMK 13 TIOKOJIeH!Us B
. TIOKOJIeHHe.
. Co3panue Mozienu iBorHOU criupanu monekysnsl JJHK 1 oTkpbeITHe npuHImna
. KOMIUIEeMEeHTapHOCTH.
. CTpoeHne reHOMOB BUPYCOB, IPOKapUOT U 3yKapHyoT.
. MosnekynsipHasi O1osorust yesioBeka.
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36.
37.
38.

39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

51.
52.
53.
54.
55.

56.
57.
58.
59.
60.
61.
62.

63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

74.

75.
76.
77.
78.

MarpuuHble TIpoLIeCChl B K/IeTKaX: periuKals, TPAaHCKPUIILIYS, TPaHC/IALUA.

OCHOBHOM NOCTY/1aT MOJIEKY/ISIPHOM FeHeTUKU. ['eHeTuecKasi MHKeHepusl.

OcCHOBHBI€ 33/lau¥ ¥ 3HAYeHHe MOJIeKY/ISIPHON OMOJIOTHH /I71s1 MeJULIMHBI, Ce/TbCKOTO X035 CTBa,
OHOTeXHOJIOTUH.

MonnekynsipHasi 6uonorust JTHK.

[TepBuunas crpykrypa JHK. [IBoitHas crivpans JHK (Mozens YorcoHa-Kpuka).
Hyxkeo3upl, HyK/1€OTU/BI.

[TpUHLIUIT KOMITJIEMEHTAapPHOCTU a30TUCTBIX OCHOBaHUM.

YHUKa/bHbIe U TTOBTOPSAIOLLMeCs [10C/1e0BaTe/IbHOCTH HyK/1eoTn0B THK.
OrnipeziesieHre HYK/1eO0TUIHOM TocieoBaTesibHOCTU [JHK.

Pasmeps! moniekyn JHK pa3HbIX opraHusMoB.

JHK MUTOXOHZpHMI U XJI0POIIaCTOB.

CaremutHasg [JHK u ee 3HaueHue.

[TonBWwXKHbIe reHeTUUeCKHe /IeMeHThI U SBOJIFOLIUS T€HOMOB.

JS — 351eMeHTBI ¥ TPAHCIIO30HBI, X OHMOIOTHYeCKasi porb.

lenocucremaruka. I'omosorus JJHK pa3nnuHoro npovcxoxxeHus, BbisiB/isieMasi METOL0M
MOJeKY/ISIPHOM TMOpHAV3aLiH.

Bropuunas crpykrypa [JHK. ITorumopgusm monexkyn JHK.

Xapakrepuctuka A-, B-, C-, Z- popm JHK, ux buonornueckoe 3HaUeHHe.
AmnTunapannensHas crpykrypa JIHK.

Ynakoska [JHK.

CrpyKTypa XpomMaTvHa U XpOMOCOM Y 3yKapuoT. HykneocoMHast opraHusanysi 3yKapuoTuyeCKUx
XPOMOCOM.

I'icTOHBL.

Ceepxcrniupanusanus THK, Tonousomepassl.

Penapatusa JHK.

CrioHTaHHbIe U UHAYLIMpOBaHHbIe oBpexaeHus JTHK.

Ilpsamas penapauus. JJHK-nHCcepTassl.

OKCLU3UOHHAas peraparys.

@epmeHTHI, yyacTByolve B periapanuu: [JHK-1rmkosunassel, sHaoHyKeassl, [JTHK-nonvmepasa,
JHK-nurasa.

HyxkeotnHas 3KCLIM3MOHHAs periapaLiysl.

Pemaparjus oumbok permkarpm JHK.

PekoMOuHaHTHast (TTOCTperIMKaTiBHast) peraparus. SOS-penapariysi.

leHeTHYeCKasi peKOMOMHAIVS.

OO611jasi pekoMOUHALIHSI.

benku RecBCD, SSB, RecA.

CatiiT- crietidrueckas peKoMOUHaIusI.

depmeHT 1aMOa-UHTETPA3a.

MonekynsipHasi ouonorust PHK.

CoBpeMeHHbIe TpeficTas/ieHus 0 cTpykrype PHK.

Buapsl PHK: pubocomnasi (pPHK), TpancnoptHasi (TPHK) 1 nHdopmalivioHHasi, Uiy MaTpuyHasi
(MPHK).

3akoHomepHocTH ctpoenust TPHK, o6ecrieurBaroiiyie BbINoHEHUEe aKL[eMITOPHOU 1
TPaAHCIIOPTHOM (PYHKLIMH.

Uctopus otkpeiThs MPHK, ocobenHoctu ctpoennss MPHK rpokaproT 1 9yKapHoT.
leteporenHas sinepHasi PHK (rssPHK).

Mansle sifepHbie ¥ LUToruiasMatuueckue PHK.

MaxkpomorekysnspHas ctpykrypa PHK: ogHoTskeBble U aByTsDKeBble PHK, BTOpuuHas u
TpeTU4YHas CTPyKTypa ofHoTsoKeBbIX PHK.
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MeToanueckre MaTepuasibl, Orpe/esisitoliye MpoLe/lypy OLieHUBaHUs 3aueTa

3aueT BLICTAB/ISIETCS TI0 PEUTHHTY, B 3aBUCUMOCTH OT 3(eKTUBHOCTH paboThI B TIPOL[ECCe U3yUeHUs]
JVCLIUT/TMHBIL, YTO OTIPe/Ie/ISIeTCs KOIMYeCTBOM HaOpaHHBIX 0asI/IOB 3a BCe BU/IbI 3a/IaHUH TEKYIIero U
pybexHOro KOHTpO/si3auTeHo — oT 60 10 110 6annoBHe 3auteHo — ot 0 o 59 GaioB.

1. YuebGHO-MeToaNYecKoe U HH(GOPMALIOHHOE 00ecrnedyeHHe JUCIHUIITUHBI
5.1. ITepeueHb OCHOBHOM U /{ONO/THUTE/IHHOM y4eOHOH JIMTepaTyphl, He00X0{UMO¥ /ISl 0CBOEHHSA
AUCLUI/IMHBI
OcHoBHas MTEparypa

1. KonuueB A.C.MonekyssipHasi 610/ioTHs: yUeOHUK /i CTY/. YUPeXKIeHWM BbICIT 0Opa3oBaHus / A.
C. Koanues, I'.A. CeBactbsiHoBa. CeBacTbsiHOBA. 4-€ u3., riepepab. u gor. - M.: M3garenbckuii
ueHtp "Akagemus", 2012. - 400 c.

2. MonekynsipHasi 6MO/IOTHS : MOJIEKY/ISIPHbIE Me@XaHU3Mbl XPAHEHUsI, BOCTIPOU3BeIeHUS U
peanu3aruu reHetTuueckoi nHdopMaiuu: yuebHoe nocobue / C.B. BokyT, H.B. I'epacuimMoBuy,
A.A. MunmtotuH. MuHCK : Beiciias mikona, 2005. [DnekTponHsii pecypc]. - URL:
http://bookre.org/reader?file=636655&pg=4.

Jlono/IHMTe/IbHAsA JIUTepaTypa
1. BuorexHosnorus: 3neKTpoHHas Bepcust xxypHana. URL: http://www.genetika.ru/journal/.
[Ty6suKyrOTCSl CTaThH, Kacaroliuecs Co3jaHusi MUKPO- U MaKPOOPTaHW3MOB C T10/1e3HBIMU
CBOMCTBaMU Pa3IMYHBIMUA MEeTOAAMH, B TOM UHCJIe MeTO/IaMHi MeTOJ,aMH1 TeHeTHUeCKOU
VH)KeHepuH

5.2. [TepeueHnb pecypcoB HHGOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U
NMPOrpaMMHOro odecrniedeHHs, HeOOX0AMMBIX /I/Is1 0CBOEHHS JUCIUII/IUHBI

1. HayuHnas 3nekrpoHHas 6u6mmoreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

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

3. YuuBepcuTeTcKas 6ub/ivoTeka onaiiH 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. HarmonHasnbHas anekTpoHHasi 6ubaroTeka [OnekTpoHHbIN pecypc]. — Pexxum focTyna: https:/xn--
90ax2c.xn--plai/viewers/.

7. HatmoHasnbHas rartdopma OTKpbeITOro o6pa3oBaHust npoed.ru [Dy1eKTpOHHBIHM pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

8. DnekTpoHHOe obpa3oBaHue Pecriybsvky BamikoprocTaH [3neKTpoHHbIN pecypc]. — Pexxum
pocrymna: https://edu.bashkortostan.ru/.

9. WudopmarmoHHo-11paBoBoy nopTas ["apaHT.py [OneKTpoHHBIN pecypc]. — Pexkum foctyna: http:/
www.garant.ru/.
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ITporpamMmMHoe obecrieueHue

1. YTIP3A "3Okonor" 4.0, Moaysnb "3actpoiika u Bbicota", Mmogy/ab "T'MC-Crangapt” - [JoroBop
Ne33-VIII-2018 ot 30.08.2018r.

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

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

6. MarepuanbHO-TexHUYecKass 0a3a, HeoOXoAuMasi AJIs1 OCYIIeCTB/IEHHsI 00pa3oBaTe/IbHOIO

nponecca mo JuCijuIiinHe

HanmeHnoBanue
CrieLiaIM3uPOBaHHBIX
ayJIUTOPHH, KAOMHETOB,
naboparopuit

Bup 3ansTum

HanmeHoBaHue 000pyoBaHus,
TPOrpPaMMHOTO 00ecrieueHHst

Aynurtopus 11(b®)

JlexunoHHas, CemuHapckas, s
KypPCOBOI'0 NTPOeKTUPOBaHus, /115
KOHCY/IbTaliH, I/l KOHTPO/S U
arTecTalyy

KommyTarop d-link , ncrounmnk
GecriepeboitHOTO TTUTAaHUS apc,
KOMITBIOTEpBI B COOpe, TOCKa.
[TporpammMHOe obecrieueHue

1. Windows

Aynutopusi 24(BD)

st xpaHeHuUs1 060py/[0BaHUS

KommbroTepsl B cOOpKe, TIPUHTED
canon 2900, npuntep kyosera
2235, npuHetp kyosera 2135,
nipuHeTp brother, kcepokc canon
fc-206, Bechl 3/1eKTPOHHBIE, BEChI
cB-200, My/IBTUMeEIUAIIPOEKTOP
vivitek, HuTpaTomep
MOPTaTUBHbIA HUTPAT-TECT,
HUTPAT-TECT 2 CO3KC, HOYTOYK
asus, TepMOTUrpoMeTp testo 622,
XOJIOAW/ILHUK pozZis cBusra 445-1,
5KpaH MPOEKLMOHHBIN Ha
TpeHore, 6MHOK/B 6/11] 10x40,
BeChl HaMoJIbHBIE,
3/1eKTporiaHeb-KoHBeKTop ballu
camino bec/v(vr)-2000.

Aynutopusi 26(BD)

JlekumonHas, CeMuHapckas, s
KYPCOBOTI'O TPOeKTUPOBaHus, s
KOHCY/IbTalWM, [1/is KOHTPOJS U
arrecraluu

Mukpockor,
MY/IBTUMeAUarnpoeKkTop vivitek
1837, nocka, TeseMUKPOCKOTI,
MHUKDPOTOM, MUKpOdoOT 5ro-11,
MOZeNb JHK, SITUIIPOEKTOP,
VMHTepaKTUBHasi ocKaclassic
sofution cs-ir-85ten, MMKpOCKOIT
MOp.

Aynutopus 29(b®P)

JlexunoHHast, CemuHapckas, s
KOHCYJ/IbTalH, [1/191 KOHTposis U
arrecTralyu

[ocka, mpoeKTop, 3KpaH.

Aynutopus 47(b®D)

i1 KOHCY/IbTaLUH

KommnbtoTep B cO0pKe, KCEPOKC
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cfnon fg-206, mpuHTep canon lbp
810, npunTep kyocera 2135,
XOJIOAWIBbHUK cBUsra 513-3c,
kommyTatop d-link swhus d-link
des-1005 d/e.
[TporpammHoe obecrieueHve
1. YTIP3A "3xkonor" 4.0,
Mogyns "3acTpoiika u
BbIcoTa", Moayns "TUC-
Crangapt"
2. Office Professional Plus
3. Windows

YwuranbHbii 3an(PM)

[17151 KypCcOBOTO TIPOEKTHPOBaHM,
[ln1st camocTosITeNIbHON paboThI

Kcepokc kyosera, mpuHTEp canon
Ibp 810, kommbiOTEpHI B COOpe.
[TporpammMHOe obecrieueHue
1. Office Professional Plus
2. Windows
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