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1. Heau, 32124 ¥ IVIAHUPYeMbIe pPe3yJabTAThl 00yYeHUsI 10 TUCIUTITTHHE

Kypc «OcHOBbI  MOJEKyJsSIpHOM  OWUONOTHW»  MpPEJCTaBIAeT CcoOOH
CIEIHaIbHBIM E€CTECTBEHHOHAYUYHBIN Kypc i OakajgaBpoB, OOydaroUuxcsl IO
HaIIPaBJICHUIO MTOATOTOBKHU «bHOTEXHOIOTHUS».

[lenpt0o oCBOEHHS JIUCHUILUIMHBI «OCHOBBI MOJEKYJSIPHOM OHOJOTHN»
ABIIsIeTCS (POPMHUPOBAHHE Y CTYIEHTOB COBPEMEHHBIX MPEICTABICHUN O Pa3BUTHH U
MPAKTUYECKOM HCITOJIb30BAHUU MOJIEKYJIIPHOM FT€HETUKH

3agayamMu TaHHOTO Kypca SIBIIAETCS

- O3HAKOMJICHHE C COBPEMEHHBIMH METOJaMH paboT C HYKJIECUHOBBIMU
kucinoramu, Merogamu Beiaenenus JJHK u PHK, onpenenenns ypoBHs skcnpeccuu
F€HOB B pA3JUYHBIX THUIAX KIETOK, METOJAaMU MOJEKYISIPHON JTMArHOCTUKHU
HACJICJICTBEHHOM MPEAPaCTONOKEHHOCTH K PAa3IMYHbIM 3a00JICBAaHUSAM;

- (GopMUpOBaHUE Yy CTYJIECHTOB (YHIAMEHTAIBHOM TeOpeTHYeCKor Oas3bl,
KOTOpasi HeoOXoAuMa Il OCBOEHHUS MPAKTUYECKUX METOJ0B padOThl HA HOBOM
MOJIEKYJIIPHOM YPOBHE;

- (hopmMupoBaHHE MPEACTABICHUN O COBPEMEHHBIX HANPABICHUSX PA3BUTHUA
MOJIEKYJIIPHOM T'€HETUKH, TE€HETHUYECKOM ammnapare KIeTKH, O CTPYKTypHOMU
OpraHu3allid HYKJICUHOBBIX KHCJIOT U OEJKOBBIX MOJEKYJI, (POPMHPOBAHUU HX
IPOCTPAHCTBEHHOW  CTPYKTYpbI, = METOJAX  ONPEACICHUS  HYKICOTHUIHBIX
nocnenoBareiabHocTel JIHK u 1.1.

[InanupyeMbiMu  pe3ynbTatamMu  oOydeHHus 1o aucuuiuinHe «OCHOBBI
MOJIEKYJISIPHOW OMOJIOTHIY SIBIISIETCS 3HAHUE COBPEMEHHBIX OCHOB MOJICKYJISIPHOM
Ouonmorui W  BIAJCHUE COBPEMEHHBIMH METOJAMH, HCIOJIb3YeMbIMU B
MOJIEKYJISIPHOM T€HETHKE.

OO6yuenue 1o auciuIInHe « OCHOBBI MOJICKYJIIPHONM OHOJIOTUMY HAMPABJICHO
Ha (HOPMHUPOBAHKE Y O0YUAIOIIUXCS CICAYIOMINX KOMIICTCHITHI:

Koa n HauMeHOBaHUe KOMIIeTeHIM A NuaukaTopbl 10CTHKEHUS
KOMIIETeHIIUH

OIIK-1. Ciocoben u3yuarsb, ananuszupoBarb, |[MOIIK-1.1. 3naeT 3aK0HBI U 3aKOHOMEPHOCTH
MCIIOJIb30BaTh OMOJOTHYECKHE 0OBEKTHI 1 MaTeMaTU4eCKuX, PU3NIECKUX, XUMHUUECKUX U
[IPOLECChI, OCHOBBIBASICHh HA 3dKOHAX U OHOJOTMYECKUX HAyK U UX B3aUMOCBSI3U
3aKOHOMCPHOCTIX MAaTCMaTUYCCKHUX, MOITK-1.2. Criocobeu u3ydarb u
(pr3MIECKHX, XUMUIECKUX U OMOIOTHICCKIX AQHATM3UPOBATh OMOIOTHYECKHE OOBEKTHI U
HayK 1 UX B3aMMOCBS3SIX [IPOLIECCHI

MOIIK -1.3. Biageer HaBbIKaMu
1ICII0JIb30BaHUs B MPO(ecCHOHATBLHOM
TeaTeIbHOCTH OMOJIOTNYECKUX OOBEKTOB 1
[TPOIIECCOB




OI1K-7. CiocobeH mpoBOIUTh MOIIK-7.1. 3naer 6a30Bble MATEMATHYECKHE,

PKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS U (usnueckue, PU3NKO-XUMHUUYECKHE,
HMCITBITAHUS 110 3aJJaHHOM METOIUKE, X MUYECKHE, OMOTIOTHYECKHE,

HAOJII0ICHUS U I3MEPEHUs, 00pabaThiBaTh U [MHUKPOOMOJIOTHIECKHE METOIbI, IPUMEHSIEMbIC
MHTEPIPETUPOBATH SKCIIEPUMEHTAIbHBIE B OMOTEXHOJIOIHU

TaHHBIE, IPUMEHSISI MAaTEMaTUIECKHUE, IMOITK-7.2. Biangeer OCHOBHBIMUA METOAAMU
(dbuznveckue, GU3NKO-XUMHIECKUE, PKCIIEPUMEHTAIBHBIX UCCIICIOBAaHUN U
XAIMHYECKHE, OMOIOTHYECKHE, MCIIBITAHUN B OMOTEXHOJIIOTHA
MHUKPOOHOJIOTHIECKHUE METO IbI I1OIIK-7.3. '0TOB 110 3a1aHHON METOIUKE

[IPOBOAMTH SKCIEPUMEHTAIBHBIC HCCIICAOBAHMUS
M MCTIBITAHUS, HAOIIOICHUS U H3MEPEeHUS,
00pabaTbIBaTh U HHTEPIPETUPOBATH
PKCIICPUMEHTAIIbHBIC JTaHHBIC

2. MecTO TUCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHO NPOrpaMMbl

JuctumnnnHa «OCHOBBI MOJIEKYJIIPHON OWMOJIOTHN»)» OTHOCUTCS K
oOs3aTenbHOM yacTu 6moka (b. 1.1.15.1).

Ceenenusi, uznaraeMbie B Kypce «OCHOBBI MOJIEKYJISIPHOW OMOJIOTUMY, NAIOT
MPaBUWIbHOE OOBSCHEHUE OWOJIOrMYECKUX SIBJICHUN C UCIOJB30BAHUEM JAHHBIX
(UBUKO-XUMUUYECKUX HCCIEIOBAaHUM W HEOOXOAMMBI JJIsI M3YYEHUs] CTYyACHTaMU
IPYTUX JUCHUIUIMH, Hamnpumep: «OCHOBBI OuoTexHoiorum», «lIpomblieHHas
ouotexHoJorusi», «OCHOBBI TEHHOM  MHXEHEPUH», «ATPOOHMOTEXHOJIOTHS,
«MonekynsipHasi ¥ KJI€TOUYHAsi OMOTEXHOJIOTUS» M B MPAKTUYECKOU JEATEIbHOCTU
nocyue okoH4yanus BY 3a.

Jlnst ycBoeHHs Kypca CTYIEHTHI JIOJDKHBI OBITh 3HAKOMBI C  (DU3HKO-
XUMUYECKUMU OCHOBAMH OPraHUYECKOM, HEOPTaHMYECKOW M (DU3UYECKON XMMHH, a
Takke Kypcom «OO01ast OMoI0rus 1 MUKpOOHOTIoTHs», «broxumusi.



3. CTpyKTypa U cojepKaHue TUCHUTIIHHBI
OOmas Tpya0EMKOCTh AUCHUILIMHBI cocTaBisgeT 4 3a4éTHbIX eaunun (144
aKaJeMHUYECKHX Yaca, U3 HUX 54 gaca caMOCTOSTEIbHON paboThI).
5 cemecTp: JIEKIIUH - 2 yaca B Hejento (36 JyacoB), 1abopaTtopHblie paboTh - 4
yaca B Hezelto (54 yacoB), hopma KOHTPOJII — SK3aMEH.

3.1 Buabl yue6Hoii padoThl H TPYA0EMKOCTh
(o ¢popmam 0OyueHus)

3.1.1. Ounas dhopma oOydeHHs

Ne Bun 6110l 026 KoanuecTBo CemecTpbl
w/n yueOHOM padoThI YACOB 5
1 AyIMTOpHBIE 3aHATHSA 90 90
B ToM uucie:
1.1 | Jlekuuu 36 36
1.2 | CemuHapcKue/mpakTHUECKUE 3aHATHS - ---
1.3 | JlaGopaTopHbIE 3aHATHS 54 54
2 | CamocrosiTesibHasi paboTa 54 54
3 IIpomexyTouHasi aTTecTalUS
3auet/aud.3a4er/IK3aMeH IK3aAMEH
HToro 144

3.2 TemaTnueckuii NJ1aH M3y4YeHus TUCHUILTUHBI (10 popmMam 00yueHus)

3.2.1. Ounas ¢popma oOydeHUs

TpyroeMkocTsb, yac
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1 Pasznen 1. Beeoenue. Cmpoenue u 12 2 10

GyHKYUU HYKIEUHOBbIX KUCTIOM.
MemoObi MOneKYIAPHOU 2eHEMUKU.

1.1 | Pasnen 2. Monekynsapuvie mexanuzmol 6 2 4
OCHOBHbBIX NPOYECCO8 XPAHEHUS U
nepeoauu 2eHeMuYecKk020 Mamepuad.

1.2 | Paznen 3. Tunvr cmpyxmypHwvix 8 4 4
noepexcoenui 8 /[HK. Ilonsmue o
MUnax penapayuoHHbiX npoyeccos

1.3 | Pasnen 3. Mexanusmvr mpanckpunyuu 6 2 4
U MPAHCIAYUU.

1.4 | Pa3nen 4. Peeynsyus sxcnpeccuu 6 2 4
2€H08.




15 | Paznen 3. Mexanusmor mpanckpunyuu 6 2 4
U MPAHCTAYUU.

1.6 | Paznen 4. Peeynayus sxcnpeccuu 12 2 10
2€HO8.

1.7 Pasnen 5. Usmenuusocmo 8 2 6
2eHemu4ecKo2o mamepuana.

1.8 | Paznen 6. Opeanusayus eenomos 6 2 4
opaamel 3YKapuom

1.9 Paznen 7. I'enemuueckuu annapam 18 4 14

MymayuonHozo npoyecca. Mobunvhvie
2eHemuyecKue 1emMeHmbl

UTOIo 144 36 54 54

3.3 Coaep:xanue pa3aejioB TUCHUILTHHBI

Jlekums 1. Beenenue. CtpoeHue U GyHKIUHA HYKJIEMHOBBIX KHCIOT. MeToabl
MOJIEKYJIIDHOM TeHeTUKH. [IpenMer MoiekyinsapHON reHeTukHu. [IpeeMcTBEeHHOCTH
npo0JieM KJIaCCUYECKON M MOJIEKYJIApHOU reHeTUKH. CBOMCTBA HYKIEHMHOBBIX KHCIIOT
KaK T€HETUYECKOro MaTepuaa.

Jlekuus 2. OpraHuzanus reéHeTHYECKOro MaTepuaia y BUPYCOB M OaKTepuil.
[TonykoncepBatuBHbIi crioco0 pemmmkanuu JJHK. TlpeppIBUCTBIN XapakTep CUHTE3a
JHK npu perumkarmuu in Vivo. Drtambl peruIMKanuu. VHWUManms, TepMHUHAIM,
aIIOHTAIMs. Xapakrepuctuka pazmnuabix JJHK-nonuvepas, yskiun npoaykros dna
— TreHoB. PekoHCTpykiusi mporecca permkanuu ¢aroBbix reHomoB. Pons PHK-
3arpaBku B mHAIManuu cuHre3a JJHK. Ctpoenne xpomocomsl. Moienu permkanuu:
CUMMETPUYHBIA W acCUMETpU4HbIM cuHTe3 nouyepHux Huted JIHK. Perymsanms
npoueccoB  perakauuu. Ilonsatue o pemmkoHe. MexaHu3Mbl  peryisiLuu
UHUIMaIMU ~ perumkauud. CBsi3pb ¢ KJIETOYHBIM  jeneHueM. (OcoOEHHOCTH
OpraHu3allid M PEIUIMKAlMd XPOMOCOM BBICHIMX OpraHu3MoB. OpHIDKUHBI
permmkanuu Perumkanus KOHLIOB XpPOMOCOM; CTPYKTYypa TEJIOMEPHBIX Y4YaCTKOB.
Tenomepa, ee crTpykrypa u (¢yHkiuu. [IpobGrema cTaOMIBHOCTH TEHETHYECKOTO
Marepuania.

Jlekuusa 3. Tunbsl crpykrypHbiX noBpexiaeHuii B JIHK. Ilonsitue o tumax
pEeNapalroOHHbIX IPOLECCOB. |'€HETMYECKHM MOAXOM K H3YYEHUIO MEXaHH3MOB
penapaii. MexaHu3M U 3HaUYE€HHUE SH3UMATHYECKOW (hoTOpeakTHUBaUuU. YTpara u
3aMELICHNE HYKJIECOTUIOB: POJIb TJIMKOJIA3 M HHCEPTA3. DKCUM3UMOHHAS penapauus
JIHK. Bpruennenne nupuMuauHOBBIX aumepoB. PenapatuBsbiii cunte3 JIHK.
['eHeTnka W SH3UMOJIOTHS JBYX BETBEM OKCUM3WMOHHOW pemnapalnuy. Y3HABAHUE
noBpexeHHbIX yuyacTkoB JIHK cnemuduyeckumu sHAOHYKIea3amMu. MexaHU3MBbI
MOCTPEIUTUKATUBHOW  pemapamuu.  [lyTh  peKOMOWHAIIMOHHOW  pemnaparuu:
JI0Ka3aTeNIbCTBA CYIIECTBOBAHUS, CXeMa, SH3UMOoIorus. HepekoMOMHAIIMOHHBIN MY Th
IIOCTPEIIMKATUBHOM penapauuy. B3anMOOTHOLIEHHsS pas3iIvYHbBIX MEXaHU3MOB
penapanuu JIHK B knerke. Pemapanuss MEXHUTEBBIX CIIMBOK W JBYHHTEBBIX
paspeiBoB B JIHK. OcobeHHOCTH TTPOIIeCCOB penapamniy B KJIETKaX MICKOTUTAIOITNX:




pOJIb XpOMaTWHA, pernapanus B aKTUBHO TPAHCKPUOUPYEMBIX TIE€HaX, CONpPsDKEHHE
CUCTEM TPAHCKPUIILWU U PENapaliii.

Jlekmust 4. Tpanckpumnims, oOmias XapaKTepHUCTUKa MPolecca, OCHOBHBIC
NOHATHS: KOAUpYIomas u MmatpuyHas 1enu B mosekyie JIHK, npomoTop. OcHOBHBIE
npoayktel TpaHckpunuuu: MPHK, TPHK pPHK, wmansie sgepusie PHK.
Tpanckpunius y npokapuot. TpaHckpuius y 3ykapuoT. Crutaiicusr. TpaHcianus.

Jlekmust 5. CtpoeHue U pyHKIIMU MIPOMOTOPOB Yy MpoKapuoT. Moaudukanmuu
ctpyktypbel  PHK-nmonmumepaspl.  IlpuHiun — kackagHol — perynsanuu.  Posib
CylnepCuupaln3alui 1 METUIMPOBAHUS B PETYISLINU SKCIPECCUU F€HOB. JHXAHCEPHI
U OeNKU-peryasTopbl. [[ByXKOMIOHEHTHBIE CUCTEMBI PETYISIUU, CEHCOpPHAas pPOJb
NpOTEeMHKMHA3. MexaHu3M KaTaboJINYecKo perpeccuu: poib HukiIndeckoi AM® u
oenka BAK, renernueckuii ananu3 cucremsl. Perynsuusa cunre3a ctadbmibHbix PHK
u OenkoB pubocoMm. Krnaccudukaiusi onepoHHbIX cucteM y Oakrepuil. Cuctembl
HETaTUBHOTO Y MO3UTUBHOTO KOHTPOJIS. | eHeTHYEeCKUi aHAIIN3 JTaKTO3HOTO OIEPOHA.
CpoiicTBa Oenka-penpeccopa U OCOOEHHOCTHM OpPTaHU3ALMHM OINEPOHHBIX YYaCTKOB
JHK. Perymsauma  TpaHCKpUnIuMu Ha  YpOBHE TepMUHaUMHU. Peryisius
TpUNTO(aHOBOrO oOmnepoHa: (YHKUMU JHAEPHOH 00sacTH, arreHyaropa. Poib
oOpaszoBanus «mnuwiek» B auaepHord PHK u conpsbkeHns npoieccoB TpaHCKPUIILIUU
U TpaHCIHSIUMU B  TEepMHUHAIMM  TpaHCKpunmuu. OcoOEHHOCTH  mpolecca
TpaHcKpunuuu y 3ykapuoT. PHK- mosmmepassl Tpex THIIOB, TPaHCKPHUILIMOHHBIE
(akTopbl, CBOKWCTBA IPOMOTOPOB, SHXAHCEPOB U CaillieHCepoB. PerynsaropHbsie Oenku,
uX (PYHKIMOHAJBHBIE JOMEHBI. POJIb METUIMPOBAHUS B PETYJIALMU TPAHCKPUIILUH.
MexaHu3Mbl PETYJSIMUM TE€HOB INPH YYacTUM CTEPOUIHBIX TOPMOHOB. Poub
i pepeHInanbHOTO CIUTACHHIa B PETYJISLUN SKCIIPECCUU TEHOB.

Jlekuust 6. ABTOHOMHass u oOuias HECTaOWJIBHOCTh TeHoMa. Poub
MHUTPUPYIOIIUX TEHETUYECKUX JJIEMEHTOB B BO3HMKHOBEHUM MYTAllUHW, IEIEIUH,
OyIUIMKalMi ~ MOJEKyIspHbIE MEXaHM3Mbl CIOHTAHHOTO MyTtareHe3a. (CBs3b
MyTaOuibHOCTH ¢ HapywmeHusamu B cuHTeze JHK (myraunun B IHK-nomumepaznom
reHe u ap). Ponb «pemaktupyromei» Hykieassl. [locTpemivkaTiBHaAs penapanus
HECHApPEHHBIX OCHOBaHUW: poJyib mMeTtwimpoBanus JIHK. Myrarenes, cBd3aHHBIN C
penapanueil 8-OoKCHUI'yaHHMHA W alypUHOBBIX CaWToOB. MyTareHHas pojib S-
METUILUTO3MHA B KJIETKAaX MICKONUTAOUIMX. MexaHu3Mbl HWHAYLHPOBAHHOIO
MyTareHes3a, CBS3aHHbIE C IMPOLECCOM pPEIUIMKAUU (AEHCTBUE HUTPO30TyaHUIWHA,
aKpUIMHOBBIX Kpacutenei). «MyrtareHHble» U «0€30IMOOYHBIE» IPOLIECCHI
penaparmu  JIHK. WnaaynuGensabie mexanus3mbl penaparuu. Cucrema SOS-
dbyukiui. Pons renoB recA, lexA, umuCD B Y®-unaynuupoBaHHOM MyTareHese.
['eHeTUEeCKUI KOHTPOJIb pENApAllMOHHON CUCTEMBI «aJallTUBHOI'O OTBETA).

Jlekmust 7. OcobeHHOCTH OpraHu3alu TreHoMa xJsoporactoB. CuHTe3
mnactuanot JIHK B mpomecce pasutusa xnoporuiacta. Ilnactupnas PHK-
nojauMepasa W peryisanus Tpanckpunuuu xisoporsactHor JHK. Pons gaaepnHbix
IF€HOB MU MEXaHU3Mbl MOCTTPAHCKPUIIIUOHHON peryisiuuu (QyHKIHUA XJIOPOILIACTOB.
MonekynapHO-TEHETUYECKUE aCHEKTbl IHAOCUMOMOTHYECKOTO MPOUCXONKIACHUS
xyioporiactoB. CTpoeHHE T€HOMOB MHUTOXOHIPHN APOAOKEH M MIIEKOIMUTAIOLIUX.
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OcobenHoctu cTpoeHus mnpoMoTopoB U Tpanckpuniuu JHK MuroxoHmpwuii.
PexomMOuHaIMsi MUTOXOHAPUANBHBIX TE€HOMOB. MyTall TE€HOB MHUTOXOHJPHUH.
[Momumopduzm mutoxonapuansHoit JIHK u ero ucmnonp3oBanue B MOMyJSIIMOHHO-
TFeHETUYECKUX UCCIIECOBAHUSX.

3.4 TemaTuKa CeMMHAPCKUX/TIPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA

Ha 3ansgrusax 3aCIyIIUBArOTCA pe(bepaTLI, IIOATOTOBJICHHBIC HCCKOJIBKMMHU
CTYACHTAMH II0O 3apaHCC 3aHaHHOﬁ TEMC. ﬂOKJIa,ZIBI O6CY}KILaIOTCSI APYIruMHnu
CTYACHTAMH C YHAaCTHCM IIPCIIOAaBaATCIIA.

IIpakTnuyeckoe 3ansatue 1. Beenenue. [IpenMer u 3a1aum MOJIEKYJISIPHOW T€HETUKH.
Hcropus BOSHUKHOBEHHUS U Pa3BUTHS.

IIpakTuyeckoe 3ansitue 2. CoBpeMEHHBIE NMPEACTABICHUS O CTPOCHUH U (PYHKIIUU
HYKJIEMHOBBIX KMCJIOT. MeTObl MOJIEKYJIAPHOU F€HETUKHU.

IIpakTnueckoe 3ausaTue 3. Permmukarusa JIHK. O6mas xapakreprucTuka mpoiecca.
IIpakTnueckoe 3aHaTHe 4. DTanbl peEIUIMKALMKA: WHUIMALKSA, TEPMHUHALNUA,
anoHrauus. KimtoueBsie (pepMeHTHI, yuacTByIoLME B nporecce pemukannu JJHK.
IIpakTnyeckoe 3ansitme 5. Tumbl CTPyKTypHBIX mnoBpexaenuid B JHK wu
pernapanroOHHbIE ITPOIECCHI.

IIpakTHyeckoe 3ansitue 6. PexkoMOMHAIMSA: TOMOJIOTHYHBIN KPOCCUHTOBEpP, CaWT-
crenuduyeckas peKOMOUHAIINS, TPAHCTIO3UIIUH.

IIpakTuyeckoe 3ansaTue /. TpaHckpumnuusa y npokapuoT. OOmias xapakTepUCTHKA
npouecca. OcOOEHHOCTH Mpoliecca TPAHCKPUIILUU B 3YKAPUOTHYECKOU KIIETKE.
IMpakTuyeckoe 3ansatue 8. Criaiicuar. Mo3anyHas OpraHu3aius 3yKapuOTUIECKUX
IF€HOB. OK30Hbl M MHTPOHBL. TpaHCISIIUA. YHUBEPCAJIbHBIA T€HETUYECKHM KOJI.
Perymsinus TpaHCKpUIILIMKA HA YPOBHE IIPOMOTOPOB.

IIpakTnueckoe 3anaTue 9. OnepoHHbIE CHUCTEMBlI peryisiuuu. Perysmus
DKCIPECCUU TEHOB Y SYKAPHOT.

IMpakTuyeckoe 3ansaTue 10. Poiab reHOMHBIX MEPEeCTPOCK B PETYISAIMU JIEUCTBUS
T'€HOB.

IpakTuyeckoe 3ansitue 11. ['eHeTnueckuii ammapaT MYTalMOHHOTO IMpoIlecca.
MonexkynspHble MEXaHU3MBbl CIOHTAHHOTO M MHAYLMPOBAHHOI'O MyTareHesa.
IpakTnyeckoe 3ansaTue 12. MoOwibHBIE TEeHETHYECKHE DJeMEHTHL. Poib
MOOUJIbHBIX T€HETUYECKHUX AJIEMEHTOB B BOSHUKHOBEHUU MYTAIIUM.

IIpakTueckoe 3ausaTue 13. OCOOEHHOCTH OpraHU3aIlMy TeHOMAa XJIOPOTLIACTOB.
I[IpakTnyeckoe 3anstue 14. CTpoeHue TE€HOMOB MHTOXOHAPUNA JPOAOKEH MU
MJIEKOITUTAOIINX.

4. YuyeOHO-MeTOoAMUYeCKOe M MH(POPMALIMOHHOE 00ecIieYeHHe

4.1 OcHoBHAasi IUTEpaTypa



1. MounekynsipHast 6uonorus : yaeoHoe nocodbue / O. B. Kpurep, C. A. Cyxux, O.
O. ba6uu [u ap.]. — Kemepono : KemI['VY, 2017. — 93 c. — ISBN
979-5-89289-100-3. — Tekct : aneKTpoHHbIH // JIaHb : 2eKTpOHHO-
oubmuoteunas cucrema. — URL.: https://e.lanbook.com/book/103922

4.2 lonoiHUTE/ILHAS JINTEPaTypa

1. Baxenona, . A. OCHOBBI MOJIEKYJISIpHOU Onosioruu. Teopus U MpakTUKa :
3-e

yueOHoe nocobue miist By30B / M. A. baxenosa, T. A. Ky3nenona.
u3l., crep. — Cankr-IletepOypr : Jlans, 2022. — 140 c. — ISBN
978-5-507-44783-1. — Tekcr : 31eKTpOHHBIH // JlaHb : 37IEKTPOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/242981

4.3 JaeKTpOoHHbIEe 00pa3oBaTe/ibHbIe PeCYpPChI

O0P He pa3zpaboran

4.4 TlporpammHoe o0ecrieueHne U HHTEPHET-PecypChbl:

[TepeueHb HHTEPHET-PECYPCOB, HEOOXOTUMBIX JIJIS1 OCBOCHHS TUCIIUTLITAHBI

1. www.ncbi.nlm.nih.gov/PubMed - CBoGozanblii mocTym B 06a3y HaydHBIX
JTAHHBIX B 00s1acTh OnoMenuuHCKnX Hayk MedLine

2. http://www.regmed.biz - skcriepthas rpynmna «PerMen mpod.».

3. www.elibrary.ru — HayuHasi 3;IeKTpoHHast OMOIMOTEKA.

4. http://patft.uspto.gov/ - United States Patent and Trademark Office
BbecmaTHast matenTHas 0asa.

5. www.febs.org -  Odummanpupii  cadt  degeparii  €BPOMEHCKUX
OMOXUMHUYECKUX OOIIECTB.

6. www.chemport.org - Hayuynble u3nanus B 001acT OMOXUMHH, XUMHUH U
CMEKHBIX HayK.

7. www.molbiol.ru -  Y4ebHuku, Hayunele MoHOrpaduu,  00G30pEI,

nabopaTopHbIe MPAKTUKYMBI B CBOOOJHOM JOCTYII€ HA CATe MPaKTHIESCKON
MOJICKYJISIPHOUM OMOJIOTHUH.

8. www.chem.gmul.ac.uk/ - OuWoxuMuueckas  Kilaccupukaius U
HOMeHKIaTtypa. CBOOOIHBIM IOCTYN Ha caiTte MexXIyHapoIHOTO Coro3a
OMOXMMHH U MOJIEKYJISIPHONU OMOJIOTHH.

9. www.scopus.com — enuHas pedepaTHBHasT W HayKoOMeTpuueckas 0aza
TAHHBIX.
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https://e.lanbook.com/book/103922
https://e.lanbook.com/book/242981
http://www.ncbi.nlm.nih.gov/PubMed
http://www.regmed.biz/
http://www.elibrary.ru/
http://patft.uspto.gov/
http://www.febs.org/
http://www.chemport.org/
http://www.molbiol.ru/
http://www.chem.qmul.ac.uk/
http://www.scopus.com/

10. www.scincedirect.com/ (ApXHWBHBIE KOJUICKIIUH J>KYPHAJIOB H3/JaTeIbCTBA
Elsevier) — apxuBHbBIE KOJUIEKIIUU Pa3IHYHBIX TEMATHK.

11. http://sbio.info/ - CoBpemenHast OMOIOTHSI, CTAThH, HOBOCTH, OMOJIMOTEKA.

12. http://www.fp7-bio.ru - HKT «brorexnonorum.

13. http://cyberleninka.ru/article/c/biotehnologiya - Hayunas  a3aekTpoHHas
o6ubnmnorexka «KubepreHnHkay.

14. http://www.springerprotocols.com/ - noctym k 6a3e ganHBIX SpringerLink.

15. http://grebennikon.ru/ - snexrponnas 6ubomorexa Grebennicon.

16. http://login.webofknowledge.com/ - pecypcei Ha mmiatdopme Web of
Knowledge.

17. http://scholar.google.com/ - mowckoBas cucTeMa IO HAy4YHOH JUTEpaType,
BKJIIOYAIOIIAsl CTAaThM KPYIHBIX HW3JaTEIbCTB, aPXUBBI PEIPHUHTOB,
nyOJIMKAalMd Ha caiTax YHUBEPCUTCTOB, HAy4YHBIX OOINECTB W JAPYTUX
HAYYHBIX OpraHU3alUH.

18. http://www.scienceresearch.com/search/ - HayuHas TIOMCKOBas CHCTEMa,
OCYIIECTBIIAIONIAS TOJHOTEKCTOBBIM IMOUCK CTaTe B JKypHaJaX MHOTHX
KPYITHBIX HAYYHBIX M3/1aTEIIbCTB.

19. http://highwire.stanford.edu/ - Gosbmioe XpaHWINIIE HAYYHBIX KYPHAJIOB,
NPEAOCTABIISIFONIMX OCCIUIATHBIN MOJIHOTEKCTOBBIN JOCTYIT K CBOUM CTaThsIM.
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5. MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue

Ayautopusi ans JieKIUMoHHbIX 3aHsaTtud Ne 5201 (115280, r. MockBa, yi.
ABto3aBojckasi, A. 16 ctp. 1), oOopyaoBaHHasi: CTOJIbI y4eOHBIE CO CKAMbSIMHU,
ayJIMTOpHAs IOCKa, MYJIbTUMEIUAHBINA KOMIUIEKC (MIEPEHOCHOM MPOEKTOp, HOYTOYK).
Pabouee MecTo npenogaBarensi: CTOJ, CTYJ.

Aynuropus kadenpsl «XuMOMOTEX» AN J1abOpaTOpPHBIX 3aHATHI AB5204
(115280, r. MockBa, yn. ABTo3aBojckas, aA. 16, ctp. 1), oOopymaoBaHHas:
71a00paTOpPHBIE CTOJIbI, BBHITSKHOM 1IKad, TaMUHAPHBIN OOKC JUIsl CTEPUIIBHBIX PaldoT,
Mukpoouropeakrop Homunculus, MoOuiibHasE KOMIIpecCOpHasi CTaHIus, eHTpudyra
MeAMIMHCKas JaboparopHasi, Becbl aHamuTHueckue Ohaus, BBICOKOCKOPOCTHOM
metikep MPS-1, wunuporarop Bio RS-24, wmwuuunentpudyra MicroSpin,
BBICOKOCKOPOCTHAsI, = MUHHIICHTPU(DyTra-BOpTEKC MicroSpin FM-2400,
NEPCOHAIBHBIN BOpTEeKC Ayl mpoOupok V-1 plus, mpoTouyHbI OaKTEPUIMIHBIMI
peuupkyiaTrop Bozayxa UVR-M, pH-metp cranmonapusiii FE20- kit, porop R-2 nns
nByX 96-IIyHOUYHBIX IUIAHIIETOB, POTOP C ATIOMHUHHEBBIMHU a/IallITOpaMU Ha 6 MecT 1is
50 ma mpobupok, Tepmoctar CP-100 c ¢yHKIMEH HarpeBa H OXJIaXKICHHS,
tepmoctar nudposoit TDB-120 tuna “dry block”, Tepmoretikep st 2 MIaHIIETOB
PST-60HL c rperorieii KpbImko# 1 mi1aThopMoid, XOI0UITHHUKH.

CTyAeHThI TakKe UMEIOT BO3MOKHOCTh 03HAKOMHUTHCS ¢ taboparopusimu OULL
buorexunoruss PAH (MactutyT buounxxenepun).
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6. MeToanuyeckue peKOMeHAaIul

6.1 MeToauyeckue peKOMEHIAMH JIJIsl MPeNoaBaTe/isi 10 OPraHu3amuu
o0yueHust
B xone nexuuii mpemnojaBaTeNb U3JIaracT M pa3bsCHIET OCHOBHBIC, Hanboee
CJIO’KHBIE TTOHSTHSI TEMBI, a TAK)KE CBSI3aHHBIC C HEH TEOPETUYECKHE M MPAKTHICCKUE
npoOJieMbl, JaeT PEKOMEHIAIMU Ha TMPAKTHYECKOE WM JIabOpaTOpHOE 3aHSATHE U
yKa3aHUs Ha CAMOCTOSITEIILHYIO paboTy.

6.2 MeToanueckue yKa3aHus JJis1 00y4aloUuxcsi 0 0CBOEHHIO
JTUCIHHUILTHHBI

JucuunnnHa «OCHOBBI MOJIEKYJISIPHOW OHMOJOTHU» MpelyCMaTPUBAET JEKUUU
U MpaKTHYECKUe/IabopaToOpHbIe 3aHIATHS KXyl Heaento. M3ydeHue NHUCHUTUTMHBI
3aBEpIIACTCA 3K3aMEHOM. Y CHEIIHOE H3YyYEeHHE AUCHUIUIMHBI TPEeOyeT MOCEIIECHUS
JEKUHUA, aKTHBHOM paboThl Ha NPAKTUYECKUX M JIA0OPATOPHBIX 3aHATHSIX,
BBINIOJIHEHUS YYEOHBIX 3aJlaHUi MpEenojaBaTelid, O3HAKOMJIEHHS C OCHOBHOM H
JIOTIOJIHUTEIIbHOMW JINTEPATYPOU.

[Ipu moAroTOBKE K JICKIMOHHBIM 3aHATHIM CTyI€HTaM HE0OOXO0IUMO:

nepea  OouepedHOW JIeKUUMEH HeoO0XOJUMO MPOCMOTPETh MO KOHCHEKTY
MaTepuall NpeaplAymen Jekuuu. I[lpu 3aTpyIHEHHSX B BOCHPUATHHM MaTepuaia
CJIelyeT 0OpaTUThCSI K OCHOBHBIM JIMTEPaTYpHBIM HCTOYHMKaM. Eciin pa3zoOpatbces B
MaTepuaie OISTh HEe YyAAJIOCh, TO 00paTuTech K JEKTopy (o rpaduky ero
KOHCYJIBTALIMI ) UK K TTPENOIaBATEII0 Ha MPAKTUYECKUX 3aHATHSX.

CeMuHapcKue 3aHITHS 3aBEpIIAIOT M3yUYeHHE Hanlosiee BaXKHBIX TEM yueOHOU
JucuuIUIMHbl. OHU CIy’KaT JJId 3aKpEIUICHHs] M3YYEHHOIO Marepuasna, pa3BHTHS
YMEHMM M HaBBIKOB MOJTOTOBKM JOKJIAJOB, COOOIIEHUH, MpUOOpPETEeHMs OIbITa
YCTHBIX MyOJIMYHBIX BBICTYIUIEHUH, BEIECHUS JUCKYCCUH, apTyMEHTAllUU U 3alIUThl
BBIJIBUTAEMBIX TTOJIOKEHUHN, HABBIKOB MPAKTHUUECKONU pabOThl B MUKPOOHOIOTHIECKOM
1abopaTtopuu, a TaKKe JUIsl KOHTPOJIS IpenoAaBaTesieM CTENEeHU MOATOTOBICHHOCTH
CTYZI€HTOB II0 U3y4aeMOMN JUCUUILIINHE.

[Ipu noAroToBKE K CEMUHApaM CTyAeHTaM HEOOXOAUMO:

NPUHOCUTh € COOOM pPEKOMEHJIOBAHHYIO TMPENoJiaBaTelieM JHUTepaTrypy K
KOHKPETHOMY 3aHATHIO;

JI0 OYEPEIHOIr0 3aHATUS MO0 PEKOMEHIOBAHHBIM JINTEPATYPHBIM HMCTOYHUKAM
npopadoTaTh TEOPETUUECKUIN MaTepuasl, COOTBETCTBYIOIIEH TEMbI 3aHSATHSI;

B HauaJie 3aHATHM 3aJaTh [MPENOJABATENI0 BOIPOCHI IO MaTepHaly,
BBI3BABUIEMY 3aTPYJHEHHS B €ro NOHMMaHWM M OCBOCHHM NpU PEUICHUM 3a]1ad,
3aIaHHBIX JUIS1 CAMOCTOSTEIILHOTO PEILICHHUS;

B XOJI€ CEMMHApA JaBaTh KOHKPETHBIE, YETKUE OTBETHI 110 CYLIECTBY BOIIPOCOB;

Ha 3aHATUM JIOBOJWUTH KAXKIYIO 3a7ady JO0 OKOHYATEJIbHOIO pEILICHUS,

JEMOHCTPUPOBATh MOHUMAHHE MPOBEACHHBIX pacyeTOB (aHAJIW30B, CUTYalMii), B
cllydae 3aTpyAHEHUI 00palaThCs K MpernoiaBaTeo.
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7. ®OH/ OLIEHOYHBIX CPEACTB

Texkymuii KOHTPOJb YCIIEBAEMOCTH W IMPOMEXKYTOUYHOW aTTeCTallud B
NpenoaBaHuu AUCHUIUIMHBL «OCHOBBI MOJICKYJISIPHOW OHOJIOTHH» TIPOBOISTCS
0 CIICAYFOIIMM KPUTCPHUSIM:
- OTBETHI CTYACHTA IO MPOIJICHHOMY MaTepHAITY;
- BBINIOJIHCHUE KOHTPOJIBHBIX padoT.
- MPOBEJICHUE U TPYNIIOBOE 00CYKACHUE OMTUOOK, IONMYIIEHHBIX B KOHTPOJIBHBIX
paboTax.

HpI/IMepI)I OOCHOYHBIX CPCACTB I10 AUCIHUIININHC IIPUBCACHBI B ITPHUJIOKCHUH.

7.1 MeToabl KOHTPOJISI M OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHuUs1

[lepeueHb KOMIETEHIMM C YKa3aHHUEM 3TaroB UX (OPMUPOBAHUSA B MpOIECCE
OCBOEHHSI 00pa30BaTENbHON TPOTPaAMMBI.
B pesynbrare ocBOeHUS TUCHMIUIMHBI (MOAYJsl) GOPMUPYIOTCA CIEAYIOIIUE

KOMIICTCHIINHN:
Kon B pe3yabTarte ocBoeHHs 00pa30BaTEJIbHOM NPOrPaMMbl 00yYAKOIIHTiCS
KOMIIeTeH M J0JIKeH 00J1a1aTh
CIIOCOOHOCTBIO n TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIC 3aKOHBbI
OHK 2 CCTCCTBCHHOHAYYHBIX JUCIHUIIIINH B HpO(l)GCCHOHaHBHOfI ACATCIBbHOCTH,
MIPpUMCHATH MECTOAbI MaTEMATHYCCKOI'O aHaJii3a n MOACITIUPOBAHUA,
TCOPCTUYCCKOTO U SKCIICPUMCHTAJIbHOT'O UCCIICAOBAHUSA
CIOCOOHOCTBIO ~ paboTaTh €  HAy4YHO-TEXHHYECKOM  HHpoOpMaruei,
I1K-8 HCIOJIb30BaTh POCCUNCKUN U MEXTYHAPOAHBIN OMBIT B MPOdeccnoHaIbHOM
JESITENbHOCTH

B mporiecce ocBoeHUs1 00pa3oBaTeIbHON MTPOTPaMMBbI TaHHBIC KOMIICTEHIIUH, B
TOM YHCJIe UX OTACIbHBIC KOMIIOHCHTBI, (POPMHUPYIOTCS MOITAITHO B XOJI€ OCBOCHHS
00yYaromMUMHUCs TUCHMUIUIMH (MOIyJel) B COOTBETCTBHU C YYE€OHBIM IUIAHOM H
KaJleHJapHbIM IpauKoM yuyeOHOro mporecca.

7.2 IllkaJjia 1 KpUTEPUH OLIEHUBAHNS Pe3yJIbTATOB 00y4YeHUsI

[TokazaTenem OIlEHMBaHUS KOMIIETCHIIMM Ha Pa3jIMYHBIX JTamax HX
dbopMHUpOBaHUS SBISETCA JOCTHKEHUE OOYUYAIOMIUMHUCS TJIAHUPYEMBIX PE3YJIbTaTOB
00y4eHUsI O TUCHUILUIMHE (MOJIYITIO).
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Tloka3areinb

Kpurtepun onenuBanusi

4

OIIK-2

CITOCOOHOCTBIO ¥ TOTOBHOCTBIO HUCITOJIH30BaTh OCHOBHBIE 3aKOHEI C€CTCCTBCHHOHAYYHBIX JUCHUILJINH B HpO(l)eCCHOHaJ'H;HOfI ACATCIIbBHOCTH, IPUMCHATH METOAbI
MAaTEMAaTHYCCKOT'0 aHaJIu3a U MOJACINPOBAHUS, TCOPETUYCCKOT'O U SKCIIEPUMECHTAJIBHOT'O MCCIICTOBAHUA

3HATh:

0COOEHHOCTH
CTPYKTYpHO-
(O YHKIIMOHATLHOM
OpraHM3aIfy HYKJICHHOBBIX
KHUCJIOT;

- MEXaHU3M
peanu3anm
HAaCJIeACTBEHHOM
UH(OPMAIHH;

- OCHOBHBIC YEPThI
OpraHu3aIu TCHOMOB
JYKapuoT, MPOKapUOT U
BHPYCOB;

- pooIeMbl
CTaOMIIBHOCTH
TeHETUYECKOT0 MarepHana,
THIaX CTPYKTYPHBIX

noBpexxaennit B JIHK wu
PHK;

- TeHEeTUYECKUI
KOHTPOJIb M  MEXaHU3M
MYTaHI€HE3A;

- TIPUHIIUIIBI
OpraHu3aIu
T€HETHYECKOTO amnmapara

Ob6yuarormmiics
JEMOHCTPUPYET MOTHOE
OTCYTCTBUE WU
HEIOCTaTOYHOC
COOTBETCTBHE 3HAHUH

OO6yuaromuiics
JEMOHCTPUPYET HETOIHOE
COOTBETCTBUE 3HAHUU
JlomyckaroTcsl 3HaUUTEIbHbIE
OLIMOKY, MPOSBISAETCS
HEJ0CTaTOYHOCTh 3HAHUH, T10
pAly TIOKa3aTelieu,
00yJaronIuiicsl UCIIBITHIBACT
3HAYUTENbHBIE 3aTPYyTHEHHUSI
MIPH OTICPUPOBAHUN
3HAHUSMH IIPU UX [IEPEHOCE
Ha HOBBIC CHTYAIIUH.

OO6yuaromuiics
JEMOHCTPHUPYET YaCTUIHOE
COOTBETCTBHUE 3HAHUN

OO0y4aromuiicst JeMOHCTPUPYET TOITHOE
COOTBETCTBHE CJICAYIOLINX 3HAHUH
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ABTOHOMHBIX
KJIETKH;

- TEOPETUYECKUE
OCHOBBI u MIPUHLIMIIBI
KOHCTPYUPOBAHUSA
pekomOuHanTHbIX JIHK, o
poiu IIOJINMEPA3HOU
ETHOH peakiuu,
ruOpuaAn3aIuu
HYKJIEMHOBBIX
JIPYTHUX COBPEMEHHBIX
METOoJ1ax B W3Y4YEHUU
HYKJIEUHOBBIX KUCJIOT;

- ponb 0a3 JaHHBIX
o MOJIEKYJISIPHOM
OMOJIOTUM W TEHETHKe, IO
MeToJIaM
MH(OPMALIMOHHOTO aHAJHN3a
MOCJIEI0BATEIILHOCTEN
HYKJIEMHOBBIX KHCIIOT.

CTPYKTYD

KHCJIOT u

yMeTh:
MIPUMEHSTH COBpEMEHHbBIE
AKCIIEPUMEHTAIIbHBIE
MOJIXOJIbI JUIsl aHaIN3a
TEHETUYECKOTO armapara
KHBBIX CUCTEM

OOyuaromuiics HE yMeeT
WIX B HEJOCTaTOYHOMH
CTCIICHU yMeerT.
MIPUMEHSATHh COBPEMEHHBIE
AKCIIEPUMEHTAIIbHBIE
MMOAXOABI JJIS aHalIn3a
TEHETUYECKOTO arapara
JKMBBIX CHCTEM

OO6yuaromuiics
JIEMOHCTPUPYET
COOTBETCTBUE
YMEHUI

HETIOJTHOE
TpeOyeMBbIX

OO6yuaromuiics
JIEMOHCTPHUPYET YACTUUHOE
COOTBETCTBHUE CIIEYIOIIUX
YMEHHI. Y MEHHS OCBOCHBI,
HO JOITYCKarOTCS
HE3HAYUTENbHBIEC OIINOKH,
HETOYHOCTH, 3aTPYAHEHUS
MPU AHATTUTHYECKUX
onepauusx, nepeHoce
YMEHHI Ha HOBBIE,
HECTaHJAPTHBIE CUTYALINH.

OO6yuaromuiicss JeMOHCTPUPYET TOITHOE
cooTBeTcTBHE YyMeHHI. CBOOOIHO
omepupyeT MPUOOPETEHHBIMU
YMCHHUAMU, IPUMECHACT UX B CUTyallUAX
MOBBIILICHHOM CJIOKHOCTH.
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BJIA/IETh:
- COBPEMEHHBIMH
METOJaMH YCTAHOBJICHUSI U

aHanM3a  CTPYKTYpBl U
¢ynakun JJHK u PHK;

- COBPEMEHHBIMHU
METOAaMHU BBIJICJICHUS,
OYHCTKHU " aHaIM3a
HYKJICMHOBBIX KHUCIIOT,
METOJIaMH  MOJICKYJISIPHOM

AUArHOCTUKHN OJIsd peH_IeHI/ISI
HAyYHBIX ¥ MPHKIAIHBIX
3aj1a4;

- MEXaHU3MaMH PeryJIsuu
IKCIIPECCHH I'CHOB

OOyuarommiics He
BIAJEET WA B
HEJIOCTAaTOYHOM CTEIICHH
BJIAJICET COBPEMEHHBIMU
MeToAaMu yCTaHOBJIeHI/ISI
U aHAJIU3a CTPYKTYPHI U

¢yakmuu JJHK u PHK;
COBPEMEHHBIMU
METOJaMU  BBIJICJICHUS,
OYUCTKM M  aHaJIu3a
HYKJIEMHOBBIX  KHUCIIOT,
METOAAMU
MOJIEKYJISIPHOM
JUArHOCTUKHU UL
pEelIeHNs  HAay4HbIX H

IPUKIAOHbIX 3aJia4,
MCXaHU3MaMU PETYIIAINA
OKCIIPECCUHU I'CHOB

OO6yuaromuiics
BJIAZEET COBPEMEHHBIMH
MEeTOAaMUu YCTaHOBJIeHI/IS'I nu

aHaNIM3a CTPYKTYPBI u
¢oyakmmun - JITHK  u PHK;
COBPEMECHHBIMH  METOJaMH
BBIJICJICHUSI,  OYUCTKH  H
aHam3a HYKJIEHHOBBIX
KHUCIIOT, METOAaMH

MOJIEKYJIIPHOW JUAarHOCTUKHU

JUIT pEIICHHS] HAy4dHbIX H
MPUKIIATHBIX 3aJ1a4;
MeXaHH3MaMUu peryisauuu

9KCIPECCUU TEHOB
OO0yyaromuiics UCIBITHIBAET
3HAYUTEIIbHBIC 3aTPYTHCHUS
MIPU TPUMEHEHUHN HABBIKOB B
HOBBIX CUTYaIlUsX.

OOyyaronuiicss  9aCTHYHO
BIIAJCET HaBBIKAMH.
Hagriku OCBOCHBI, HO
JIOMYCKaIOTCS

HE3HAUYMTEIIbHBIC OIINOKH,
HETOYHOCTH, 3aTPyJHECHUS
npu AHAJINTHYCCKUX
onepanusx, NepeHoce
YMEHUI Ha HOBBIE,

HECTaHAAPTHBIC CUTYyalluH.

OOyuaromuiics B TOJHOM o0OBeMe
BJajeeT COBPEMEHHBIMH METOIAMU
YCTAaHOBIICHUA W aHAIN3A CTPYKTYPHI
u ¢pyukrun JJHK u PHK;

- COBPEMEHHBIMH METOJIAMU
BBIICIIEHUs, OYMCTKM MW aHaiau3a
HYKJIEMHOBBIX KHCIIOT, METOJaMHu
MOJIEKYJIIPHOM  TMAarHOCTUKH ISt
pElIeHNUs] HAay4YHBIX W TPUKIIAJIHBIX
3a7a4;

- MEXaHU3MAaMU PETYISIUN
3KCIIPECCUH TE€HOB

[TK-8 crioco6HOCThIO paboTaTh ¢ HAYYHO-TEXHUYECKOHN HH(OpMalLe, NCTIONb30BaTh POCCUNCKUNA U MEKAYHAPOIHBIN OMBIT B IpodeccnoHanbHOM

JCATCIIbHOCTHU

3HATH:
CIOCOOBI MOTyYSHUS U
nepepadboTKy HAy9IHO-
TeXHUUYECKOH MH(OpMAIIHH 1O
TEMaTHKE UCCIICIOBAHUS

OO0yyvaromuiics
JIEMOHCTPUPYET MOJHOE
OTCYTCTBI/IC NIIn
HEI0CTaTOYHOC
COOTBETCTBHE 3HAHUM

OO6yuaromuiics
JIEMOHCTPUPYET HEMOJIHOE
COOTBETCTBHUE 3HAHUU
JlonyckaroTcs 3HAaUUTENbHBIE
OLLIMOKU, MPOSIBISETCS
HEJIOCTaTOYHOCTh 3HAHUH, IO
psAy MOKa3arenei,
00yUaroIUICS UCTIBITHIBACT
3HAYMUTEINIbHBIC 3aTPYIHEHUS
MIpU ONIEPUPOBAHUU
3HAHUSIMU TIPH UX TIEPEHOCE
Ha HOBBIE CHTYaIUH.

OO6yuaromuiics
JEMOHCTPHUPYET YACTUYHOE
COOTBETCTBHE 3HAHUN

OO6yuaromuiicss JeMOHCTPUPYET TOITHOE
COOTBETCTBUE CJIEIYHOLIUX 3HAHUN
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YMeTb: OCYLIECTBIIATH cOOp
JTaHHBIX 110 U3y4aeMOMY
BOIPOCY

OOyuarommiicss He yMeeT
WJIA B HEIOCTAaTOYHOMU
CTEIIEHU YMEET
OCYIIECTBIISTH COOP
JAHHBIX I10 N3y4YaEMOMY
BOIIPOCY

OObyuaromnuiics
JIEMOHCTPUPYET HEIIOIHOE
COOTBETCTBUE YMEHUI

OO6yuaromuiics
JEMOHCTPUPYET YACTUYHOE
COOTBETCTBUE CIEAYIOIINX
YMEHHI. Y MEHHS OCBOCHBI,
HO JIOITYCKAaKTCs
HE3HAYUTENbHbIEC OIIHOKH,
HETOYHOCTH, 3aTPYTHEHUS
IIPU AHATUTHYECKUX
onepanusx, NepeHoce
YMEHHI Ha HOBBIE,
HECTaHJIaPTHBIC CUTYALIUH.

OO0y4JarImuics JEeMOHCTPUPYET TOITHOES
coOTBeTCTBHE yMeHUI. CBOOOTHO
OIIepUPYET MPHUOOPETCHHBIMHU
YMCHHSIMHU, TPUMEHSET UX B CUTYaIAIX
TIOBBIIIICHHOM CJIOXHOCTH.

BJIaJeTh: HaBBIKAMH
HCIIOJIL30BaHMS TEXHHUIECKOM
JTOKYMEHTAIINH JTsI pEIICHUS
MOCTaBJIECHHBIX 33124

OOyuaromuiics He
BJIAJIEET UIIA B
HEJ0CTATOYHOM CTEEHU
BJIAZICCT HaBBIKAMU
HCIIONB30BaHHUS
TEXHUYECKOMN
JIOKYMEHTAINH JUIS
PEIIEHHNS TOCTABICHHBIX
3ama4

- OGyuaromuiics BiajgeeT
HaBbIKAMHU HUCIIOJIB30BaAHUA
TEXHUYECKON JOKYMEHTALIUU
IJIA pemeHI/m IIOCTABJICHHBIX
3aja4

OOyyaromuiicst UCTIBITHIBAET
3HAYUTEIIbHBIE 3aTPYyTHEHUS
MIPU IPUMEHEHUHN HABBIKOB B
HOBBIX CUTYaIlUsX.

- O0yuaromuiics 4aCTUIHO
BJIaJIcET HaBLIKAMM
HUCIIOJIF30BaHUS TEXHUUECKON
ILOKYMGHTaHI/II/I JJIA peHICHI/ISI
IIOCTAaBJICHHBIX 3aJ1a4
HaBbIkn 0CBOEHEBI, HO
JIOITYCKAKTCS
HE3HAYHUTEIbHBIE OIIHOKH,
HETOYHOCTH, 3aTPYyAHEHUS
MPY aHATTUTUYECKUX
omnepauusx, nepeHoce
YMEHUH Ha HOBBIE,
HECTAHIAPTHBIE CUTYALIUH.

OOy4JaroIuics B IOJTHOM 00beMe
BJIaJICCT HABBIKAMH HCIIOJIb30BAHHS
TEXHUYIECKOU TOKYMEHTAIIUH IS
PCIICHUA MMOCTABJICHHBIX 3a1a4
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7.3 OueHo4YHbIe cpeIcTBA

7.3.1 Texymmii KOHTPOJIb

Texymuii KOHTPOJIb 3HAHUH 00yJarOIUXCs B (popMe IK3aMeHa MPOBOTUTCS TIO
pe3ynbTaTaM BBIMIOJIHEHUST BCEX BHUIOB Yy4eOHOW palOTHI, MPEIyCMOTPEHHBIX
y49eOHBIM TUTAHOM TI0 JTaHHOW JWCHHUIUIMHE (MOMYINIO), MPU ITOM YYHUTHIBAIOTCS
pe3ynbTaThl TEKYIIETO KOHTPOJS YCIEBAeMOCTH B TeueHue cemectpa. OneHka
CTENIEHU JTOCTHKCHHUS OOYYaAIOMIMMHUCS IUIAHUPYEMBIX PE3YyJIbTaTOB OOYUYEHHUS II0
TUCIMIUTAHE (MOIYJII0) TIPOBOAMUTCS TIPEroJaBaTesieM, BEAyIIUM 3aHSATHS 10
TUCIUILTAHE (MOJIYITIO) METOIOM IKCIIEPTHOM OICHKH.

7.3.2 Ilpome:kyTOYHAS ATTECTAIUS

[Io wuTroraM NpPOMEXKYTOUHOM arrecTallud MO JAUCHUIUIMHE (MOJYIIO)
BBICTABIIACTCA  OLEHKA  «OTIUYHO», «XOPOUIO», «YIOBJICTBOPUTEIBHO»  WJIH
«HEYAOBIIETBOPUTEIBHO.

dopMa MPOMEKYTOUHON aTTECTALIMU: SIK3aAMEH.

K  npoMexyToyHoil — aTTecTalMd  JOMYCKAalOTCS  TOJIBKO  CTYIEHTHI,
BBINIOJIHUBIIIKME BCE BUJIbI YUEOHOU pabOThI, IPEyCMOTPEHHbIE paboyeil mporpaMmon
o gucuuiuinie «Oo01mas O1Moa0rus 1 MUKpOOHOJIOTHs (YKa3bIBAETCS YTO UMEHHO —
MPOLUIM MPOMEXKYTOUHBI  KOHTPOJIb, BBIOJHWIM  JJA0OpAaTOpHbIE  PadOTHI,
BBICTYIIWJIU C JOKJIAJOM U T.[.)

[IIkaaa oneHUBaHUs Onucanmne

BeimonHensl  Bce  BHABI  y4yeOHOM  paboTHhI,
OpEeIyCMOTPEHHbIE ~ y4yeOHbIM  muaHoM.  CTyaeHT
JNIEMOHCTPUPYET  COOTBETCTBUE  3HAHWUM, YMECHUI,
HaBBIKOB TIPUBEJIEHHBIM B TaOIuIaX IOKa3aTeneH,
OO OnepupyeT NPUOOPETCHHBIMU 3HAHUSIMU, yMeHH;IMI/IV,
HABbIKAMH, MPUMEHSET UX B CUTyalUsX MOBBILIEHHOU
cinoxkHocTd. Ilpu 3TOM MOTyT OBITH JOMYILIEHBI
HE3HAYUTEIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyAHEHHUS
OpU AHATUTUYECKUX OIEpalusix, MEPEHOCE 3HAHUU H

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYAIIUU.

BrinonHens! Bce BUIbI y4eOHOM paboThI,
Xopo1o IpeayCMOTPEHHbIE Y4eOHbIM MIaHoM. CTyIeHT
JEMOHCTPUPYET YACTHYHOE COOTBETCTBUE 3HAHUM,
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yYMEHUH, HAaBBIKOB IPUBEACHHBIM B TaOIUIAX
MoKa3artesei, onepupyeT npuoOpPETCHHBIMU 3HAHUSIMH,
HO JIONYCKAIOTCSI HE3HAYUTENIbHbIE OIIHOKH,
HETOYHOCTHU IIPHU AHATMTUYECKUX OIEepalUsX,
3aTPYIHAETCS IIPU IEPEHOCE YMEHUIN HA HOBBIE,
HECTAH/IAPTHBIC CUTYALIUH.

Y 10OBIETBOPUTEIEHO

BeimonHensl  Bce  BHABI  yuyeOHOW  paboTHI,
MpelyCMOTpeHHbIE  yueOHbIM  miaHoM.  CTyaeHT
JEMOHCTPUPYET HEMNOJHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HaBbIKOB NPHUBEACHHBIM B  TabIMIax
MoKa3aTeseld, ONepupyeT NPUOOPETCHHBIMU 3HAHUSIMU,
JOIYCKAIOTCS 3HAUUTENIbHBIE OIIMOKH, HETOUHOCTH NPHU
AHAINTUYECKUX orepanusx, UCIIBITBIBAET
3HAUWTEIBHBIE  3aTPYIJHSACTCS IPH  NPUMEHEHHUU
HaBBIKOB B HOBBIX CUTYallUAX

HeynosnersopurenbHo

He BbimonneH oauH wid 0Oosiee BUAOB Yy4eOHOM
paboThl, NOPEIYCMOTPEHHBIX  Y4YEOHBIM  IUIAHOM.
CTyaeHT JEeMOHCTPUPYET HEMNOJHOE COOTBETCTBUE
3HaHWI, YMEHUM, HABBIKOB MPUBEICHHBIM B TaOIUIaX
nokazaTesel, JONMYyCKAarTCs 3HAUYUTEIbHbIE OILIMOKH,
IPOSIBIISIETCS] OTCYTCTBHE 3HAHUM, YMEHUI, HABBIKOB 10
pany NIOKa3aTelleH, CTYICHT UCIIBITHIBACT
3HAUUTENbHbIE  3aTPYJHEHUS TIPU  ONEPUPOBAHUHU
3HAHUSIMM M YMEHHUSIMM TPU UX TEPEHOCE Ha HOBBIE
CUTyaluu.

@DOHJIBI OIIEHOYHBIX CPEICTB MPECTABICHBI B IPHIIOKEHUH 1 K paboueii mporpamme.

22



[Mpunosxxenne 1 k
pabodeii mporpamMme
MMHUCTEPCTBO HAYKHW Y BBICIIIET'O OBPA3OBAHMSI POCCUIMCKOM ®EJIEPALTN

DOEJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/[PDKETHOE OBPA3OBATEJIBHOE YUYPEXIEHVE BBICIIET'O OBPA3OBAHISA
«MOCKOBCKHUI NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHUH MTOJIUTEX)

Hanpasnenue noarorosku: 19.03.01 buorexnonorus
OII (mpodmiib): «BHOTEXHOIOTHS»
dopma 00ydeHuUs: OUHAS
Bun npodeccrnonanbHON 1€ATENbHOCTH: HAYYHO-UCCIIE0BATEIbCKAs

Kadenpa: _ Xumbuorex

®OH/I OHEHOYHbLIX CPEACTB

MO JUCLUANIAHE

2. «OCHOBBI MOJIEKYJISIPHOW OMOJIOTHI»

3. CocraB: 1. OnucaHue OMeHOYHBIX CPEICTB:

CocraBuTeb:

noreHT, k.T7.H. M.1O. ITonmoBa

Mocksa, 2026
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Tabmanma 1
Ipunoxenue 2
K pabodeii mporpamme

HGpC‘IGHB OOCHOYHBIX CPCACTB I10 JUCHUIIINHC «OCHOBBI MOHGKYHHPHOﬁ OMOJIOTHIDY

Ne HaumenoBanue [IpencrapiieHne OLIEHOYHOTO CPECTBA B
Kpatkas xapakTeprcThKa OIIEHOYHOTO CPECTBA
OC |o11eHOYHOTO CpeaCTBA dOC
1 KonTponbnas padora [CpeicTBO MPOBEPKH yYMEHHI TPUMEHSATh TOMYYCHHBIC 3HAHUS IS KOMITIEKT KOHTPOJIBHBIX 33JaHHIA IO
(K/P) pElIeHNUs 3a/1a4 ONPEICIICHHOTO THITA IO TeMe WIIN Pa3aey BapHaHTaM
CpencTtBo  KOHTpOJS, OPraHM30BaHHOE Kak CIeluaigbHas —Oecend
VYCTHBIH OnpoCc  [I€Aaroruyeckoro pabOTHHKA ¢ OOYyYaroIMMCs Ha TEMbl, CBSI3aHHBIE ¢ BoIbOCH 10
2 cobecenioBaHue, |M3y4aeMOW AMCUUIUIMHOW, M pPAaCCUMTAHHOE HA BBIICHEHHE 00beMa P
. TeMam/paszaesiaM JUCIUTUTAHBI
(YO) 3HAHUN OOYy4aroUIerocs 1Mo OMpeeJIeHHOMY pa3jeny, TeMe, MpodiemMe U

T.II.
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Bonpocs! 1J1s1 npoBeeHUs aTTECTALIMU 110 UTOT'aM OCBOCHHS AUCHMILINHBI (9K3aMeH):
1. IlpeameT MoIeKyIApHOH reHeTUKH. [IpeeMcTBEeHHOCTh MPOOIEM KITACCUUECKOM U MOJIEKYIISIPHOM
TEHETHUKHU.
2. CBoiicTBa HYKJIEMHOBBIX KHCIOT KaK TeHETHUECKOro MaTepHaa.
3. Metoasl MonekynsipHOi TeHeTHKH. OCHOBHBIE BEXU B Pa3BUTHHM TEXHOJOTUH PEKOMOMHATHBIX
JHK.
4. Bupycbl, OakTepud U DYKAPUOTHYECKHE MHKPOOPTaHM3MBI KaK MOJICIbHBIE OOBEKTHI
MOJIEKYJIIPHOW T'€HETHKH.
5. Perukanus JITHK. ITonykoncepBaTuBHbIN crioco0 perukanuu JJHK.
6. [IpepwiBucThIil xapakTep cuaTe3a JJHK. Dramnbr perukaum.
7. KiroueBsie (epMmeHTHI, ydacTBytomue B npouecce perumkanuu JJHK. Pons PHK-3arpaBku.
Cgoiicta JJHK-nonumepas.
8. Perynsimus npoueccoB perumkanuu. [IoHsTHE 0 perimKoHe.
9. OcobeHHOCTH OpraHU3alUH U PEIUIMKAIIUN XPOMOCOM ITPOKAPHUOT.
10. OcobeHHOCTH OpraHU3aMy | PETLTHKAIIMA XPOMOCOM BBICIIMX OPTraHU3MOB.
11. OpumpxuHsel perMkanuu. Periukanys KOHIIOB XpOMOCOM: CTPYKTYpa TEJIOMEPHBIX YUaCTKOB.
12. ITpobnema cTabMIIBHOCTH F'eHeTUYEeCKOro Marepuania. Tursl CTpyKTypHbIX noBpexaeHuit JJHK.
13. Mexanu3M 1 3HaUYCHHUE (POTOPEAKTHUBALINU.
14. DkcunsnonHas penapaius. Belenienue NMpUMUIMHOBBIX AUMEPOB.
15. ITocTpennukaTtuBHas penapanus. ['eHeTrKa U SH3UMOJIOTUH.
16. YTpata u 3amenieHre HyKJIeoTUA0B. Pojb rimkonas u uHcepreTas. Penapanus myTeM 3aMeHbl
MOTU(UIIMPOBAHHBIX OCHOBAHUIA.
17. Hapymenue B cucremax penapauuu JHK. Cs3p ¢ MoOJEKyISIpHBIMM HacieICTBEHHBIMU
OO0JIE3HMH.
18. O6m1as uiar roMOJIOTHYHAS PEKOMOWHAIIHS.
19. Caiit-crierupmdaeckasi 1 HETOMOJIOTHYHAS PEKOMOMHAITHSI.
20. O6mas xapakTepHCcTHKa Mpoliecca TPAHCKPUIILIHH.
21. Oco0GeHHOCTH Ipoliecca TPAHCKPHIILIUKU B YKaPUOTHUECKON KIIETKE.
22. CrutaiicuHT. DK30H-HHTPOHHAS CTPYKTYypa reHa.
23. KOHCTUTYTHBHBIN M albTepHATUBHBIN CIIIAlCUHT. AJNBTEPHATUBHBINA CIUIAHICHHT KaK OJWH U3
YPOBHEH PETYISIUHN dKCIIPECCUU T€HOB Y 3YKapHOT.
24. TpaHcnauus y IpOKapuoT U 3yKapHOT.
25. Knaccuukanus myraunid. CHOHTaHHBIA 1 HHAYLIMPOBAHHBIA MyTareHes.
26. MonekysipHble MEXaHU3Mbl T€HHBIX MYyTaIH.
27. CTpyKTypHBIE MyTallUl XPOMOCOM.
28. 'enomuble MyTanuu. [IpyurHBI BOSHUKHOBEHMS.
29. «MytareHnsie» U «be3ommbouHbIe» nporeccsl penapanuu JJHK. MaaynnbensHbple MeXaHU3MBI
penaparuu. SOS — penaparnus.
30. Yactota myrupoBanusi. KOHIIEHTpanuy MyTanuii B TOPSIYAX TOYKAX.
31. Perynsauus TpaHCKPUIILMH Y DYKapHUOT.
32. [lo3uTHBHAs ¥ HETAaTUBHAS PETYJIALNU.
33. 'eHeTHuecKuii aHaNN3 JTAKTO3HOTO OIIEPOHA.
34. CtpykTypHas 4yacTb reHa. IHTpOHBI ¥ 9K30HBI.
35. AnbTepHAaTUBHBIN critaiicuHr. [IceBnoreHs!.
36. PerymnsropHbie y4acTKH TeHa. DHXaHCEPHI U CAJICHCEPHI.
37. Ponp OenkoB B pETyNSIMU aKTUBHOCTH TEHOB. Perymsmusi TpaHCKPHUIIMKA Ha YpPOBHE
TEpMUHALINN.
38. Perynsanus tpancnsiuu. PHK-untepdepenmms.
39. MoOunbHBIE 3JIeMEHTH TeHoMa. (DYHKIMOHAIFHOE 3HAUY€HHE M POJb B BO3HUKHOBEHHUU
MYyTalHi, TeJIeIUi U JyTUITMKALH.
40. ABToHOMHAas U oOmas HECTAOWIBHOCTh TeHOMa. MOJIEKYJISIpHbIE MEXaHU3Mbl CIIOHTAHHOTO
MyTareHesa.
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41. MoOWIbHBIC DJIEMEHTHI TPOKAPHOT.

42. MoOWIbHBIC AIEMEHTHI YKapuoT. PeTpoTpaHco3oHBI.

43. TanneMHble U qucneprupoBaHHbie nopTopstonuecs yyactku JJHK. Ponb peTpoTpaHcno3oHOB B
pEryNsluyi aKTUBHOCTH T€HOB.

44, OcoOeHHOCTH OpraHu3aIlii TeHOMa XJIOPOIIACTOB.

45. CTpoeHnue reHOMOB MUTOXOHJIPHI.

46. Tlomumopdusm mutoxonapuanbHoi JIHK. 3aboneBanus, cBs3aHHBIE C TOBPEXKICHUEM
mutoxonapuaisaor JJHK.

47. MonekyasipHO-TEeHETHUYECKHE ACHEeKThl IHIOCMMOMOTHYECKOTO MPOUCXOXKICHUS OpraHesl
JYKapHOT.

48. BaesaepHas (HUTOIIa3MaTUYECKas) HACIEACTBEHHOCTb.

49. I'eneTn4eckuil KOJ U ero cBoiicTBa. Pa3nnuus siaepHbIX 1 MUTOXOHIPHIIBHBIX TEHOMOB.

50. [MonmuMepaszHas niemHast peakius. MexaHu3M U BO3MOKHOCTH HCIIOJIb30BaHUS B MOJICKYIISIPHBIX
HCCIICIOBAHUSIX.
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