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1.  Ileam,3ana4yu U NJIAHUPYeMble Pe3yJbTAThl 00y4eHus M0 JUCHUILINHE

Kypc  «OcHOBbI  MOJEKYJSIpHOM  OMOJIOTUM»  TPEACTABISIET  COOOM
CHelUaIbHbI E€CTECTBEHHOHAYUYHBIM Kypc Ui 0OakalaBpoB, OOyYaroluXcs IO
HaIIPaBJICHUIO MTOATOTOBKHU « bBHOTEXHOIOTHUS».

lenpto ocBoeHUst AUCHUILUIMHBI «OCHOBBI MOJIEKYJSIPHOW OHOJIOTHUN
ABIIIETCS] (DOPMHUPOBAHUE Y CTYACHTOB COBPEMEHHBIX MPEACTABICHHUIN O Pa3BUTHHU U
MPAKTUYECKOM HCTIIOJIb30BAHUMU MOJIEKYJIIPHON T€HETUKHU

3ajgayamMu TaHHOTO Kypca SIBISIETCS

- O3HAKOMJICHHE C COBPEMEHHBIMH METOJaMH paldoT C HYKJICUHOBBIMU
kucinotamu, metonamu Boienenus JJHK n PHK, onpenenenust ypoBHs skcnipeccuun
T€HOB B PAa3JIMYHbIX THMAX KJIETOK, METOAAMH MOJICKYJISPHOW JHATHOCTUKU
HACJIEJICTBEHHOU MPeIpaclooKeHHOCTH K Pa3IMYHbIM 3a00JICBaHUSIM;

- ¢dopMuUpOBaHUE Yy CTYACHTOB (PYyHIaMEHTAIbHON TEOPETUYECKOU Oa3bl,
KOTOpasi HeoOXouMa JJIsi OCBOEHUS TMPAKTUUYECKUX METOJIOB pabOThl Ha HOBOM
MOJIEKYJISIPHOM YPOBHE;

- (hopmMupoBaHHUE MPEICTABICHUN O COBPEMEHHBIX HAINpPABICHUSAX Pa3BUTHUS
MOJICKYJISIPHOM TE€HETUKH, TE€HETHYECKOM alapare KIETKH, O CTPYKTYpHOU
OpraHu3allid HYKJIEMHOBBIX KHCIOT W OEJKOBBIX MOJEKYd, (OPMHUPOBAHUM HUX
IPOCTPAHCTBEHHOM  CTPYKTYpPBl,  METOJAX  ONPEACICHUS  HYKJICOTHUIHBIX
nociuegoBareabHocTe JIHK u 1.1.

[InanupyeMbiMu  pe3yibTaTaMu OOyudeHUs 10 jauciuiuiiHe «OCHOBBI
MOJIEKYJISIPHON OMOJIOTHMY SBJISIETCS 3HAHUE COBPEMEHHBIX OCHOB MOJICKYJISIPHOMN
OMOJIOTMM W  BJQJCHUE COBPEMEHHBIMHU  METOJIaMH, HCIOJIb3YEMbIMU B
MOJIEKYJISIPHOM T€HETHKE.

OO6yuenue no gucruruinHe «OCHOBBI MOJIEKYJISIPHON OMOJIOTHIY HAMPABICHO
Ha (popMUpoBaHKE Y 00YUAIOIIUXCS CISAYIOIMINX KOMIIETECHIIH:

Koa m HamMeHOBaHHEe KOMIEeTEeHIU A NuaukaTopbl 10CTHXKEHUSA
KOMIIEeTEeHIIUH
OIIK-2 CnocoGeH ucnons30Bath 3HATh:
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX - 0COOEHHOCTH CTPYKTYpPHO-
JUCHUIIIINH B HpO(i)@CCHOHaJILHOfI ACATCIIbHOCTH, (I)YHKHHOHaHBHOﬁ OpraHu3anuu
NPUMEHSTH METO/Ibl MATEMATHYECKOI0 AHAIM3A M | HyKIICHHOBBIX KHCIIOT;
MOJICITUPOBAHMUS, TEOPETUIECKOTO 1 . MEXAHIIM pean3aLuy

IKCIICPUMCEHTAIILHOT'O UCCIICJOBAHUA HaC.]'Ie)ICTBeHHOfI I/IHq;)OpMaI_[I/II/I;

- OCHOBHBIE YEpThl OpraHU3aluu
T€HOMOB 3YKapHOT, IPOKAPHOT U BUPYCOB;

- pooIeMBbI CTaOMIIBHOCTH
TeHETUYECKOTO MaTepuaa, THUIAaX
cTpykTypHbIX noBpexaeHuil B JIHK u PHK;

- TEHETHYECKHMH  KOHTPOIb U
MeXaHU3M MyTaHIeHe3a,

- TIPUHITHIIBI OpraHu3aluu
TeHETUYECKOro  amnmapaTa aBTOHOMHBIX




CTPYKTYP KJIETKH;

- TEOPETUYECKHE OCHOBBI U MPUHLIUTIIBI
KoHCTpyHnpoBaHus pexkomOuHanTHbIX JIHK, o
poJin  TOJUMEpa3HOM  IEMHOM  peakiuu,
ruOpuau3alil  HYKJIEHHOBBIX  KHUCJIOT U
JPYTUX COBPEMEHHBIX METOJaX B H3YYCHUH
HYKJIEMHOBBIX KHCJIOT;

- poib 0a3 JaHHBIX 1O MOJCKYJISIPHOU
OMOJOTMM W  TEHeTHUKe, M0  MEeToAaM

MH(POPMAITIOHHOTO aHanm3a
IIOCJIC/IOBATEIBHOCTEH HYKJICHHOBBIX KHCJIOT.
yMeTb:

- IIPUMCHATH COBPECMCHHBIC
OKCIICPUMCHTAJIBHBIC MMOAXOAbI IJIA aHalin3a
TCHECTUYCCKOI'O aIlmapaTa >XHNBbIX CUCTCM.

BJIAJIeTh:

- COBPEMEHHBIMU METOAaMHU
YCTAaHOBJICHHS ¥ aHaJIM3a CTPYKTYpbl U
¢ynakuu JJHK u PHK;

- COBPEMEHHBIMHU METOJaMU
BBIJICITICHUS, OYHCTKHU u aHaIM3a
HYKJICMHOBBIX KHUCIIOT, METOJIaMH

MOHCKynﬂpHOﬁ JAUArHoCTUKU JUJIA PCUHICHUA
HAaY4YHBIX W HNPUKJIAAHBIX 3a1a4;
- MCXaHU3MaMH PETYJISIIUU SKCIIPECCUU

I'€HOB
I1K-8 cnocoben paboTaTh ¢ HAy4HO- 3HATh: CITOCOOBI OIYYCHHS U TIEPEPaOOTKH
TEXHUYECKOH HH(OpPMALMEH, HCIIONB30BATh HAYYHO-TEXHUYECKOH HMH(OPMALIIH [0 TeMATHKE
POCCUMCKHN U MEKIyHAPOIHBIN OIBIT B HCCIICIOBaHMA

YMeThb: OCYIIECTBIISATH COOp AaHHBIX 10
H3y4aeMOMY BOIIPOCY

BJIaJIeTh: HABBIKAMU HCIIOIb30BaHUS
TEXHUYECKOM TOKYMEHTAINH JUISI pEIIeHUs
MOCTaBJICHHBIX 3324

MpoQeCCHOHAIBHON e TENHHOCTH

2. MecTO TMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JuctunnHa «OCHOBBI MOJIEKYJISIPHOW OHOJIOTHH»» OTHOCHUTCS K 0a30BOM
yactu (b. 1.1) ocHOBHOI1 00pa3oBaTeIbHON MTPOTrpamMMBbl OaKaliaBpuara.

Ceenenusi, uznaraembie B Kypce «OCHOBBI MOJIEKYJIIPHON OHONOTHUW», NAIOT
MPaBWIbHOE OOBSCHEHUE OMOJIOTHYECKUX SIBJICHUNW C MCIOJb30BAHUEM JaHHBIX
(U3UKO-XUMUUYECKUX HCCIICIOBAHUN U HEOOXOIUMBI JJIi M3Yy4YEHHUs CTyACHTaMu
JIPYTUX JTUCUMIUIMH, Hanmpumep: «OCHOBBI OHUOTEXHOJIOTUWY», «lIpoMbliieHHast
ouorexHomorusi», «OCHOBbI T€HHOW HWHXEHEpUM», «ATPOOHOTEXHOJIOTHUSY,
«MoJekynsipHas ¥ KJI€TOYHas OMOTEXHOJIOTHS» W B MPAKTUYECKOW AEATEIbHOCTU
nocie okoHyanusi BY3a.

Jlnst  ycBOeHMSI Kypca CTYACHTBHI JOJKHBI OBITh 3HAKOMBI C (DU3UKO-
XUMUYECKUMH OCHOBAMH OPTraHWYECKOW, HEOPTaHUYECKOW M (DU3UYECKON XUMUH, a
Takxe Kypcom «OO01iast OMoIoTrs U MUKPOOHOTIOTUS, «buoxumus.



3. CTpyKTYypa U coepKaHue TUCHUILINHBI
OoOmias Tpya0éMKOCTh TUCHHUILUIMHBI COCTaBsieT 3 3a4€THRIX enuuul (144
aKaJIeMUYECKHX Yaca, U3 HUX 54 gaca caMOCTOSITEILHON padoThI).
5 cemecTp: nekiuu - 2 yaca B Heero (36 gacoB), 1abopaTopHbie paboThI - 4
yaca B Hegeno (54 yacoB), popMa KOHTPOJIS — IK3aMEH.

3.1 Buabl yueOHO# padoThl U TPYA0EMKOCTH

(o popmam oOyueHus)

3.1.1. Ounas popma oOyueHus

Ne . KosinyecrBo CemecTpbl
Bun yueOHoii padoTbi

n/n 4acoB

1 | AyaurtopHble 3aHATHS 90 5
B Tom uucne:

1.1 | Jlekuuu 36 5

1.2 | CemuHapcKue/MPaKTHUECKUE 3aHATHS ---

1.3 | JIaboparopHble 3aHATHS 54 5
2 | CamocrosiTesibHAs padoTa 54 5
3 | [IpomexyTouHAasI aTTECTAIUS

3auet/aud.3a4er/IK3aMeH JIK3aMEH 5
Hroro

3.2 TeMaTHYeCKHUIi NIAH U3YyYEeHUS TUCHUTITIMHBI

(o hopmam 0OyueHMs)

3.2.1. Ounas popma oOydeHus

TpyaoemkocTs, yac

AynuTopHasi padora E
o 9 Q = o)
Ne Pa3genbl/Tembl o - % ?g = ;mi - g % a:a g
n/n AUCHUTLTHHBI 3 = & 2 |l 8 é 2| 8 L§
= | E|ZC3 25| £l 58
= =39 89 =3 o 8
SE |2 | £F| &
@)
1 Paznen 1. Beeoenue. Cmpoenue u 2 10
@YHKYUU HYKIEUHOBBIX KUCTON.
MemoOowvl MONeKYIAPHOU ceHeMUKU.
1.1 | Pasnmen 2. Monexynapuvie mexanuzmol 2 4
OCHOBHBIX NPOYECCOB8 XPAHEHUSL U
nepeoayu 2eHemuyecKk020 Mamepuaid.
1.2 | Paznen 3. Tunvt cmpykmypHwlx 4 4
nospesicoenuti 8 JIHK. Ilouamue o
MUNax penapayuoHHbIX NPoYeccos
1.3 | Pazgen 3. Mexanusmvt mpanckpunyuu 2 4
U MPAHCAAYUU.
14 | Pazgen 4. Pecynayus sxcnpeccuu 2 4




2E€HO8.

1.5 | Pazgen 3. Mexanusmovr mpanckpunyuu 2 4
U MPAHCAAYUU.

1.6 | Pazgen 4. Peeynayus sxcnpeccuu 2 10
2€HO8.

1.7 | Pazgen 5. Uzmenuusocmo 2 6
2EHEeMUYeCcKko20 Mamepuad.

1.8 | Pazgen 6. Opeanuzayus cenomos 2 4
opaamen yKapuom

1.9 | Pasnen 7. ['enemuueckuii annapam 4 14

MymayuonHozo npoyecca. MobunbHvie
2eHemuyecKue 1eMeHmbl

HUTOI'O 36 54 54

3.3 Conep:xkaHue pa3ieioB TUCIHNIMHBI

Jleknus 1. Beenenue. Ctpoenne U PyHKIIUN HYKJIEHHOBBIX KHCIOT. MeETOIbI
MOJIEKYJISIDHOM TeHeTukH. lIpeaMer MonekyisipHOM reHeThku. lIpeeMcTBEHHOCTH
po0JIeM KIACCUYECKON U MOJICKYJIIpHOM TeHeTUKU. CBOMCTBA HYKJIEMHOBBIX KUCIIOT
KaK T€HETUYECKOTO MaTepuala.

Jleknust 2. OpraHuzanys reHETUYECKOro Marepuaia y BUPYCOB U OaKTEpHil.
[TonykoncepBatuBHbIi crioco0 perumkanuu JIHK. [IpepsIBUCTBIN XapakTep CUHTE3a
JHK mnpu perummkamuu in VIVO. DTambl perumkanvu. MHUNuManms, TepMUHAIM,
anoHranus. Xapakrepuctuka paznuunbix JJHK-nonmumepas, pynkuuu npoaykros dna
— reHoB. PekoHCTpykius mporecca perummkanuu Qarosbix reHoMoB. Pons PHK-
3aTpaBku B nuanmanuu cuateza JJHK. Ctpoenne xpomocombl. Mojienu periiKanuu:
CAMMETPUYHBIM M acCUMETpUYHbIN cuHTe3 aodepHux Huren [IHK. Perymsanus
npoueccoB  perummkauuu. [loHstne o pensmmkoHe. MexaHM3Mbl  peryssiLiuU
UHUIMAMM ~ permkanud. CBa3b € KIETOYHBIM  jeneHueM. OcoOeHHOCTH
OpraHu3alid W PEIUIMKAIMU XPOMOCOM  BBICIIMX OPraHu3MoB. OpUJIKUHBI
peumkanuu Perummkanus KOHLOB XPOMOCOM; CTPYKTypa TEJIOMEPHBIX Y4acCTKOB.
Tenomepa, ee crpykrypa u ¢yHkuuu. [Ipobiema CTaOUIBLHOCTH TEHETHYECKOTO
Marepuana.

Jlekuusa 3. Tunsl crpykrypHbix noBpexzaeHui B JIHK. Ilonstue o tumax
penapanyoHHbIX IIPOLECCOB. ['€HETMYECKMU MOAXO0J K HM3YYCHUIO MEXaHW3MOB
penaparnui. MexaHu3M M 3HAYCHHE YH3UMATHYECKON (oTopeakTHUBalMK. YTpaTa |
3aMEUIEHUE HYKJICOTUIOB: POJIb IVIMKOJa3 W WHCEpPTa3. DKCIU3UOHHAS pernapanus
JIHK. Bpimennenne nupuMuAMHOBBIX auMepoB. PenapatuBnbii cunte3 JIHK.
I'eHeTka W 3H3UMOJIOTHS JBYX BETBEM OJKCIM3HMOHHOW pENapanuu. Y3HaBaHUE
noBpexneHubix ydactkoB JIHK crnenuduueckumu sHmonykineazamu. MexaHU3MBI
MOCTPEIUTMKATUBHOW ~ penaparuu.  [lyTh  peKOMOMHAIMOHHOW  pemnaparuu:
JI0Ka3aTeNIbCTBA CYIIECTBOBAHMSI, CXeMa, IH3UMOoIorusi. HepekoMOMHAMOHHBIN Ty Th
NOCTPEIUIMKATUBHON penapauuu. B3anMOOTHOMIEHHS pa3iIuYHBIX MEXAHU3MOB
permapaunn JIHK B kierke. Pemapamusi MEXHUTEBBIX CIIMBOK WM JBYHHUTEBBIX
pa3pbiBoB B JIHK. OcoOeHHOCTH MPOI1IecCOB penapaiu B KJIETKaX MJICKOMUTAOITUX:
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pOJIb XpOMAaTHHA, penapanvs B aKTUBHO TPAHCKPHUOUPYEMBIX T'€HAX, COMpPsIKEHUE
CUCTEM TPAHCKPUIILWUU U PENapalliH.

Jlekuus 4. Tpauckpunims, o0mas XapakTEpUCTUKa TMPOIEecca, OCHOBHBIC
MOHATHUS: KoAUpYIowmas u MarpuuHas uenu B moisiekyiie JJHK, npomorop. OcHOBHBIE
nponykrel  TpaHckpunuuu: MPHK, TPHK pPHK, wmansie sanepusie PHK.
Tpanckpunuus y npokapuot. TpaHckpuius y 3ykapuoT. Criiaiicusr. TpaHcasuus.

Jleknust 5. Ctpoenrie U GyHKIMH TIPOMOTOPOB y MpokapuoT. Moaudukanuu
ctpykrypel  PHK-monumepaspl.  IlpuHumn — kackagHoW — peryisanuu.  Poiib
CynepCnupann3ali U METUIIMPOBAHUS B PETYIISILUNA SKCIIPECCUU F€HOB. JHXAHCEPHI
U OENKU-PerysTOphbl. JIByXKOMIIOHEHTHBIE CHUCTEMBI PETyJIALUU, CEHCOpPHAasl POJib
POTEMHKHHA3. MexaHn3M KaTaOoIMYecKOr Penpeccuu: poiib uKkiIndeckon AM® u
o6enka BAK, renetndeckuil ananus cucrtemsl. Perymsnus cunte3a ctabunpubix PHK
n OenkoB pubocoM. Kiaccudukanmss omepoHHBIX cucteMm y Oaktepuii. CHCTEMBI
HETAaTUBHOTO U MTO3UTHUBHOTO KOHTPOJIA. | eHETHYECKHUI aHAJIN3 JJTAKTO3HOTO OIEPOHA.
CaoiicTBa Oenka-pernpeccopa U OCOOEHHOCTH OpraHU3aldd OINEPOHHBIX Y4YaCTKOB
JIHK.  Perynsumss  TpaHCKpunuuM Ha  ypOBHE  TepMUHAUMH. Perymsmus
TpUNTO(PAHOBOrO oOmepoHa: (PYHKUMU JUIAEpPHOW oO0JacTu, arreHyaropa. Poib
oOpazoBanus «muwiek» B iuaepHod PHK u conpsbxenus npoueccoB TpaHCKPUITLIMH
U TpaHCIHSUUMU B TEepMUHAUUU  TpaHckpunuuu. OcoOeHHOCTH — mpollecca
TpaHcKpunuuu y sykapuoT. PHK- monmmepaspl Tpex THIOB, TPaHCKPHIILIMOHHBIE
(akTophl, CBOWCTBA IPOMOTOPOB, FHXAHCEPOB U calljieHcepoB. PerynaropHeie Oenku,
X (YHKIMOHAJBHBIE AOMEHBI. POJIb METHJIMPOBAHUS B PETYJSLUUU TPAHCKPUIILIUH.
MexaHu3Mbl peryJisiliud TE€HOB IIPU YYaCcTUHU CTEPOUIHBIX TOpPMOHOB. Poib
Iu¢depeHInaIbHOTO CIUIACUHTa B PErYJISILIUN SKCIIPECCUH T'€HOB.

Jlekuust 6. ABTOHOMHasg u 00mas HeCTaOUIBLHOCTH TeHoMa. Poub
MUTPUPYIOIIUX TEHETUYECKUX DJIEMEHTOB B BO3HWKHOBEHHMM MYTalWd, IEJIELUU,
OyIUIMKanui ~ MoOJekyJisipHble MEXaHU3Mbl CIIOHTAHHOrO MyTtareHes3a. (CBsA3b
MyTabuibHOCTH ¢ HapyueHusmu B cuHtese JIHK (myrauumn B JIHK-nonumepaznom
reHe u J1p). Ponb «pemaktupyroniein» Hykieassl. [locTpernymkaTuBHas penapanus
HECNApEHHbIX OCHOBaHuW: posib MetwiupoBanus [IHK. Myrarenes, cBsi3aHHBIA C
penapauueil 8-OKCMI'yaHHMHa W alypuHOBBIX calToOB. MyTareHHas poib S-
METWJILHATO3MHA B KJETKaX MIIEKONUTAIOMMUX. MexaHu3mel MHAYLUPOBAHHOTO
MyTareHes3a, CBS3aHHBIE C IPOLECCOM pEIUIMKAlWK (I€WCTBUE HUTPO30TyaHUAMHA,
aKpUJIUHOBBIX Kpacuteneil). «MyrtareHHbie» ©  «0€30IIMOO0YHBIE»  POIIECCHI
penapatun  JIHK. WuayuuOensHbie MexaHusmbl penapaiuu. Cuctema SOS-
dbyukmuii. Pons reHoB recA, lexA, umuCD B Y®-uHIylIUPOBAHHOM MYyTareHese.
['eHeTYEeCKUI KOHTPOJIb pENapallMOHHON CUCTEMBI «aJallTUBHOIO OTBETA.

Jleknuss 7. OcoOEHHOCTHM OpraHv3alMi TeHoMma xJjoporuiacToB. CuHTE3
mnactuaHot JIHK B mpounecce pasButus xnoporacra. Ilnactunnas PHK-
noauMepasa W peryisinus TpaHckpunuuu xjoporutactHod JHK. Ponbs saepHbIx
IF€HOB M MEXaHU3Mbl MMOCTTPAHCKPUIIIMOHHOW PEryiasiuuu (GyHKUUNA XJIOPOILIACTOB.
MonekynsipHO-TEeHETUUECKUE aCHEKThl  SHIOCHUMOMOTHYECKOTO  MPOUCXOKICHHUS
xyioporiactoB. CTpoeHHME T€HOMOB MHUTOXOHIPHUN APOAOKEH M MIIEKONMUTAIOLIUX.
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OcobenHoctu cTpoeHus: MpoMoTopoB U  Tpanckpunimu JHK wmutoxonmpuit.
PexomOuHamsT MUTOXOHIPHAIBHBIX TEHOMOB. MyTalui TE€HOB MHTOXOHJIPHIA.
[Tomamopduzm mutoxouapuansaoit JIHK u ero mcronp3oBaHue B MOMYJISIIIMOHHO-
TEHETUYECKUX UCCIIECIOBAHUSX.

3.4 TemaTnKa CEeMUHAPCKUX/TIPAKTHYECKHUX U JT1A00PATOPHBIX 3aHATHI

Ha 3amsatusx 3aciymmuBaioTcs pedepaTsl, MOATOTOBICHHBIE HECKOIbKUMHU
CTyJIEHTaMH [0 3apaHee 3aJaHHOM Teme. Jlokmangel o0O0CyKIaroTcs JIpyTruMu
CTYJICHTaMH C y4aCTHEM IPENOAABATENS.

IIpakTuyeckoe 3ansitue 1. Beenenue. [Ipenmer u 3aaaun MOJIEKYJIIPHON T'€HETUKH.
HcTopust BOSHUKHOBEHHUS U Pa3BUTHSL.

IIpakTnyeckoe 3anaTHe 2. CoBpeMEHHbIE MPECTABIECHUS O CTPOCHUH U QYHKIUH
HYKJIEMHOBBIX KUCJIOT. MeTO1bI MOJIEKYJIIPHOU T€HETUKMU.

IpakTnueckoe 3ansatue 3. Permukanus JIHK. O6mas xapakrepucTrka mpoiiecca.
IIpakTnyeckoe 3ansitue 4. Dranbl perUIMKAlMKM: WHUIMALKSA, TEPMHUHALIUSA,
anonrauus. Kimtouessie hepmeHTsl, yyacTBytolue B npoiecce permkanuu JJTHK.
IIpakTnueckoe 3ansitue 5. Tunbl cTpykTypHbIX mnoBpexaeHuii B JHK wu
pernapanroOHHbIE TPOLECCHI.

IIpakTuyeckoe 3ansaTue 6. PekomMOUHAIIMS: TOMOJOTUYHBIM KPOCCUHTOBEpP, CaWT-
cnenuduueckas peKoOMOMHALNS, TPAHCIO3UIIUH.

IIpakTuyeckoe 3anusitue 7. TpaHckpurniusa y npokapuoT. OO0IIas xapakTepuCcTUKa
npouecca. OcoOEHHOCTH Mpoliecca TPAHCKPHUIILIMK B 3YKAPUOTHUECKOM KIIETKE.
IIpakTnueckoe 3ansaTue 8. Crinalicuur. Mo3zandHasi opraHu3anus 3yKapuoTHYECKUX
FE€HOB. OJK30Hbl M HUHTPOHBI. TpaHchsuus. YHHUBEPCAIbHBII T€HETHYECKUW KOJI.
Perynsuuns TpaHCKpUIIIUKM HA YPOBHE POMOTOPOB.

IIpakTuueckoe 3ansitue 9. OmnepoHHBIE CUCTEMBl peryisinud. Perymsanus
DKCIPECCUU T€HOB y 3YKapHOT.

IIpakTnueckoe 3ansitue 10. Posb TeHOMHBIX MEPECTPOCK B PETYJISINH JACHCTBUS
TEHOB.

IIpakTnueckoe 3anaTue 11. 'eHeTnyeckuii amnmapat MyTallMOHHOTO Tpoliecca.
MonexkynspHble MEXaHU3MBbl CHOHTAHHOTO M MHIyLMPOBAHHOI'O MYyTareHe3a.
IpakTnueckoe 3ansaTue 12. MoOuibHBIE TeHETHYECKHE DJeMeHThL. Poib
MOOMJIBHBIX T€HETUYECKUX IJIEMEHTOB B BOSHUKHOBEHUU MYTAIUH.

IIpakTuyeckoe 3ansitue 13. OCOOGEHHOCTH OpPTaHU3AIMN TEHOMA XJIOPOILIACTOB.
IIpakTuyeckoe 3ansaTue 14. CTpoeHue TEHOMOB MHUTOXOHIPHUI JOPOXOKEH U
MJICKOTTUTAOIIUX.

4. YuyeOHO-MeTOAUYECKOe U MH(OPMALIMOHHOE o0ecrieyeHmne

4.1 OcHoBHAaf JIUTEpPATYpa



. KyxoBa, A.I'. MonekynspHas OHONOTH: Y4YeOHUK C YOPOKHEHUSIMH U
samauamu / A.I'. XKyxoma, H.B. Kmsuuenko, JI.I'. ['opoxoBa. — Mocksa ;

bepnun : upekr-Menua, 2018. — 269 c. : un., Tadbin. — Pexxum pocryna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=488606

. Mutiotbko, B. MouekyisipHble OCHOBBI HaclieAcTBeHHOCTH / B. MuUTIOTBHKO,
T. Tlo3nusikoBa ; MHUHHUCTEPCTBO celbckoro xossiictBa P®, CaHKT-
[lerepOyprckuii  rocynapCTBEHHBIM — arpapHblii  yHuUBepcuTeT, Kadempa
TCHETUKU, Pa3BEICHUS M OWOTEXHOJOTWHU XKUBOTHBIX. — Cankt-IletepOypr :
CIIolr'AY, 2014. — 40 c. : un. — Pexum noctyna: mo noamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=276933 (mata oOpameHus:
17.10.2019). — bubsmorp. B kH. — TeKCT : 3JCKTPOHHBII.

. Mannens, b.P. OcHoBbl coBpemenHoi reHetuku / b.P. Mannens. — Mockga ;
bepmun : Hupexkr-Menuna, 2016. — 334 c. : un. — Pexum pgocrtyna: mno
nommucke. — URL: http://biblioclub.ru/index.php?page=book&id=440752
(mata obpamenus: 17.10.2019). — buGauorp. B ku. — ISBN 978-5-4475-8332-
3.—DOI10.23681/440752. — TekcT : SEKTPOHHBIH.

4.2 JIonoJIHUTE/IbHAA JIUTEpaTypa

. Ty30Ba, P.B. MoJieKyJISIpHO-T€HETUYECKUE MEXaHU3MBI ABOJIIOIIUU
opraHudeckoro mupa. ['enernueckas u kierounas umxenepus / P.B. Ty3ona,
H.A. KoBaneB. — Munck : benopycckas nayka, 2010. — 396 c. — Pexum

JIOCTyTA: 1o MTOJITMCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=89370

Mununa, B.M. Teopernueckue © NPAKTUYECKUE AaCIEKTbl H3YyYECHHUS
MaTepUalbHBIX OCHOB HACIEJCTBCHHOCTH HAa KJIETOYHOM ypoBHE [
B.M1. Mununa ; MunuctepctBo oOpa3zoBaHus W Hayku PO, DenepanbHoe
roCyJIapCTBEHHOE OrOJKETHOE 00pa3oBaTEIbHOE YUPEKIECHUE BBICIIETO
npodeccuoHanbHoro  oOpa3zoBaHus  «KeMmepoBCKMil  rocynapCTBEHHBIN
yHuBepcutet», Kadenpa reneruxku, DenepasibHOE TOCYIAPCTBEHHOE
OroKeTHOE yupexaeHne Hayku MHCTHTYT skosorun yenoBeka CuUOMPCKOro
otaeneHus Poccuiickon akagemuu Hayk U 1p. — Kemeposo : KemepoBckuit
rocynapcTBeHHbI yHHBepcuteT, 2014. — 144 c. : cxem., Tabmu., ui. — Pexxum
JIOCTyTa: I10 MOJIITUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=437478 (mata  oOpameHus:
17.10.2019). — bu6Gsmorp.: c. 112-113. — ISBN 978-5-8353-1617-5. — Tekcr :

AIIEKTPOHHBIN.
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http://biblioclub.ru/index.php?page=book&id=488606
http://biblioclub.ru/index.php?page=book&id=276933
http://biblioclub.ru/index.php?page=book&id=440752
http://biblioclub.ru/index.php?page=book&id=89370
http://biblioclub.ru/index.php?page=book&id=437478

Hyxneunoseie xucnmorsl / coct. T.H. I'pumenkoBa, T.B. UyiikoBa ;
MunucrepcTBo 00pa3oBanus U Hayku Poccuiickoit @enepaunn, OenaepanbHoe
rOCyJIapCTBEHHOE OmO/KETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICIIETO
oOpazoBanust «KemMepoBCKHUII TOCYJapCTBEHHBIM YHHMBEPCUTET» H Ap. —
KemepoBo : KemepoBckuii rocygapcTBeHHbld yHUBepcuTeT, 2015. — 99 c. —
Pexum JIOCTYTIA: I10 [IOJIITHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=481587 (mata  oOpamicHHS:
17.10.2019). — bubmmorp.: ¢. 92. — ISBN 978-5-8353-1846-9. — TekcT
AJIEKTPOHHBIN.

HaBbiioBa, O. MeTojibl T'€HETHYECKHUX HCCIICOBAHUN MHUKpPOOPraHU3MOB /
O. [HaBbiioBa ; MunucTepcTBO 00pa3oBaHusi W Hayku Poccuiickoit
®enepaunn, PenepalibHOE TOCyAAPCTBEHHOE OIOKETHOE 00pa3oBaTEIbHOE
YUpEXKJEHUE BBICIIETO NPOPEeCcCHOHAIbHOr0 00pa3zoBaHusi «OpeHOyprckui
rocyJapcTBeHHbI yHUBepcuTe™». — OpenOypr : OI'Y, 2013. — 132 c. — Pexxum
JOCTyTaA: o TTOJIITMCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=259161 (mata  oOpareHwUs:
17.10.2019). — TeKcCT : 3JCKTPOHHBIH.

4.3 DiexkTpoHHBIe 00pa3oBaTeIbHbIE pecypchl

NMporpaMMHoOe o0ecneyeHne 1 HHTEPHET-PecypChl:

1.

w

[IporpamMHoOe oOecrieueHrne He TPEeTyCMOTPEHO.
[TepeueHb HHTEPHET-PECYPCOB, HEOOXOAUMBIX JJIs1 OCBOCHUS JUCITUTIIIMHBI

www.ncbi.nlm.nih.gov/PubMed - CBoGoaHbIl 10CcTynm B 6a3y Hay4HBIX
JAHHBIX B 00J1acTh OnomenuimHckuX Hayk MedLine

http://www.regmed.biz - sxkcnieptras rpynma «PerMena ipod.».
www.elibrary.ru — Hay4dHas 351eKTpoHHas ONOIHOTEKA.

http://patft.uspto.gov/ - United States Patent and Trademark Office
becniatHas naTeHTHas Oasa.

www.febs.org -  Odunmaneuenii  caiit dexepanuu  eBPONEHCKUX
OMOXUMHYECKUX OOIIECTB.

www.chemport.org - Hayuynsle u3gaHus B 00JacTd OMOXHMHH, XUMHH H
CMEXKHBIX HayK.

www.molbiol.ru -  VYueOHukM, HaydHble MOHOTpaduu,  0030pHI,
7abopaTopHbIC MPAKTUKYMbI B CBOOOHOM JIOCTYTIC HA CAMTE MPAKTHUYCCKOU
MOJIEKYJISIPHOM OMOJIOTHH.

www.chem.gmul.ac.uk/ -  OmoxuMmueckas  Kiaccupukamus U
HOMeHKIaTtypa. CBOOOIHBIM AOCTYNn Ha caiite MeXIyHapoJHOro coro3a
OMOXMMHU U MOJIEKYJISIPHONU OHOJIOTHH.

WWW.SCOpUS.COM — exuwHas pedepatuBHasi W HayKoMeTpuueckas 0asa
JTAHHBIX.
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http://biblioclub.ru/index.php?page=book&id=481587
http://biblioclub.ru/index.php?page=book&id=259161
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/ (ApxuBHbIE KOJUICKIIMH KYPHAJIOB H3IaTCIILCTBA
Elsevier) — apxuBHBIEC KOJUIEKIINY PA3THYHBIX TEMATHUK.

11.http://shio.info/ - CoBpeMenHas 6uoJOrus, CTaThH, HOBOCTH, OMOIHOTEKA.

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

13.http://cyberleninka.ru/article/c/biotehnologiya - nHayuHas DIIEKTPOHHAS
oubimoreka «KubepieHuHKa.

14 http://www.springerprotocols.com/ - moctym k 6a3ze maHHbIX SpringerLink.

15.http://grebennikon.ru/ - snexTponnas 6udbonorexa Grebennicon.

16. http://login.webofknowledge.com/ - pecypcel Ha tutardpopme Web of
Knowledge.

17.http://scholar.google.com/ - mownckoBas cucTema IO HAay4YHOH JUTEpaType,
BKJIIOYAIONIAsl CTaThM KPYIHBIX HM3JaTEIbCTB, AapXUBBI IPEIPHHTOB,
nyOJMKaIMi Ha CailTax YHHBEPCHUTETOB, HAYYHBIX OOIIECTB M JPYTUX
Hay4YHBIX OpPTaHU3aLHMN.

18. http://www.scienceresearch.com/search/ - HayyHas TIOMCKOBas CHCTEMa,
OCYIIECTBIISONIAs TOJHOTEKCTOBBI TIOMCK CTaTed B KypHaJIaX MHOTHX
KPYITHBIX HAyYHBIX U3aTCIIbCTB.

19.http://highwire.stanford.edu/ - Gomblioe XpaHWIWINE HAYYHBIX KYPHAJOB,
IPEIOCTABIIAIOMNX OSCIUTATHBIA IMOJTHOTEKCTOBBIN JOCTYIT K CBOUM CTAThSIM.

5. MaTtepuajibHO-TeXHUYECKOe oOecnedeHue

Ayautopust ans aekuumoHHbBIX 3aHatuii Ne 5201 (115280, r. Mocksa, yi.
ABro3aBojackas, 1. 16 crtp. 1), obopynoBaHHas: CTOJNbI Y4eOHbIE CO CKaMbsIMH,
ayIUTOpHAs I0CKA, MYJIbTUMEIUNHBIA KOMILIEKC (MEPEHOCHON MPOEKTOP, HOYTOYK).
PaGouee mecto npemnoaaBarens: CToi, CTYJI.

Ayautopust kKadenpbl «XuMOMOTEX» M JabopaTopHbIX 3aHATUd ABS5204
(115280, 1. MockBa, yi. ABro3zaBoickas, 1. 16, ctp. 1), obopynoBaHHas:
71a00paTOPHBIE CTOJIBI, BHITSXKHOM IIKa], TaMUHApHBIA OOKC AJI1 CTEPUIIBHBIX padoT,
Mukpobuopeaktop Homunculus, MoOuibHass koMnpeccopHas cTaHlus, eHTpudyra
MEIUIMHCKas JlabopaTopHasi, Bechl aHanuTHueckue Ohaus, BBICOKOCKOPOCTHOMN
meiikep MPS-1, wMunuporatop Bio RS-24, wmunuuentpudyra MicroSpin,
BBICOKOCKOPOCTHAsl, MHHHIICHTPU(YTa-BOPTEKC MicroSpin FM-2400,
NEPCOHANBHBIN BOpPTEKC sl mpobupok V-1 plus, mpoTOUHBINH OaKTEPHUIUIHBIN
perupkyistop Bo3ayxa UVR-M, pH-metp crammonapusiii FE20- kit, porop R-2 nns
ABYX 96-IIyHOUYHBIX IJIAHIIETOB, POTOP C ATIOMUHUEBBIMU aJJallTOPaMH Ha 6 MeCT st
50 mn mpobupok, Tepmoctar CP-100 c¢ d¢yHkuueid HarpeBa W OXJaXJIEHUSA,
tepmoctar uudposoit TDB-120 tuna “dry block”, Tepmornieiikep ayig 2 niaaHIIETOB
PST-60HL c rpetomeit KpbIkoit v maaThopMoi, XOJ0IUIbHUKH.

CTyaeHThl TakKe UMEIOT BO3MOXKHOCTh 03HAKOMUTHCS ¢ nabopaTopusamu OUIL]
buorexunoruss PAH (MuctutyT bruounxxenepun).
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6. MeTonnyeckue peKoOMeHAalNu

6.1 MeToguyeckue peKoMeHAALMHU JJIs penoaaBaTeJisi 1Mo
OpraHu3anuu o0y4eHust
B xone nexumii mpenogaBatenib U3jiaraeT U pa3bICHSIET OCHOBHBIC, HanboJee
CJIO’KHBIC TIOHSITUS TEMBI, a TAaK)KE CBSI3aHHBIC C HEM TEOPETUUYECKUE U MTPAKTHUCCKUE
npoOJieMbl, JaeT PEKOMEHJAIMK Ha MPaKTUUYEeCKOe WM J1abopaTOpHOE 3aHATHE U
yKa3aHUs Ha CAMOCTOATEILHYIO PaboTy.

6.2 MeToauuyeckue yKkazaHus JAJ1s1 00y4alouuxcsi o 0CBOEHHUI0
AUCHHUILIHHBI

Huctuminaa «OCHOBBI MOJIEKYJISIPDHOM OHOJIOTUMY» MPEAYCMATPUBAET JICKIIUU
U MpaKkTHYecKue/1abopaTopHble 3aHATHS KaXAYyI0 Henento. V3ydeHue JUCIUTUIMHBI
3aBepIIaeTCAd HK3aMEHOM. YCIEITHOE W3Y4YeHUE NUCIMIUIMHBI TPEOYeT MOCEIICHUS
JEKIUH, aKTUBHOW pabOThl HA TMPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSX,
BBINIOJTHEHUS Y4YEOHBIX 3aJaHUN MpernojaBarelis, O3HAKOMJICHUSI C OCHOBHOU U
JOTIOJTHUTEIIBHOMN JTUTEPATYPOH.

[Ipu mOATrOTOBKE K JIEKIIMOHHBIM 3aHSATUSIM CTYJIEHTaM HEOOXOAUMO:

nepes; OuepeqHON JIEKIHMEeH HEoOXOAUMO MPOCMOTPETh IO KOHCIEKTY
Marepuasl npeapiayme jgexkuuu. [lpu 3aTpyAHEHUsX B BOCHPUITHU MaTepuaia
CleAyeT 0OpaTUThCI K OCHOBHBIM JIMTEPATYPHBIM UCTOYHMKaM. Eciu pazoOpaThcs B
Marepualie omsATh HE YyJajloch, TO oOpatuTech K JekTopy (mo rpaduky ero
KOHCYJIbTAIINI ) WJIM K TTPENOAABATEII0 HA MPAKTUYECKUX 3aHATHUSIX.

CeMmuHapcKue 3aHSATHS 3aBEPIIAIOT U3YYEHUE HanOO0JIee BAXKHBIX TEM yueOHOM
qucuuiuinebl. OHU Cy»KaT sl 3aKpEIUIeHUs W3YyYEHHOrOo MaTepuana, pa3BUTHS
YMEHUN M HaABBIKOB TMOJTOTOBKH JOKJIAJ0B, COOOIICHUN, MPUOOPETCHUS OIbITa
YCTHBIX MYOJMYHBIX BBICTYIUICHHM, BEICHUS TUCKYCCHUU, apTyMEHTAIlUU U 3aIUThI
BBIJIBUTAEMbIX TMOJI0KEHUH, HABBIKOB MPAKTUYECKONU pabOThl B MUKPOOHOIOTHUYECKOM
7a00paToOpuu, a TaKXKe JIJIi KOHTPOJIS MPErnoaBaTesieM CTEIEeHH MOATOTOBICHHOCTH
CTYJCHTOB TI0 U3y4aeMOM JUCIUILIMHE.

[Ipu moAroTOBKE K CEMUHApaM CTyAEHTaM HEOOXOUMO:

OPUHOCUTh C COOOM PEKOMEHJOBAHHYIO IMPENoJaaBaTesieM JUTEPaTypy K
KOHKPETHOMY 3aHSTHIO;

JI0 OYEPETHOTO 3aHSITUS MO PEKOMEHJIOBAHHBIM JIMTEPATYPHBIM HCTOYHHUKAM
mpopaboTaTh TEOPETUUECKUI MaTepuall, COOTBETCTBYIOIICH TEMbI 3aHATHS,

B Hauvalie 3aHATHM 3aJaTh MPENojaBaTeIl0 BOMPOCHI IO MaTepualy,
BBI3BABIIIEMY 3aTPyJAHEHUS B €ro MOHUMAHUU M OCBOCHUW MPU PEIICHUHU 3ajad,
3aIaHHBIX JIJI1 CAMOCTOSITEIIBHOTO PEIICHHUS;

B X0JI€ CEMUHapa JaBaTh KOHKPETHbHIC, YETKUE OTBETHI 10 CYIIECTBY BOIIPOCOB;

Ha 3aHATUM JIOBOAUTH KAXKIYIO 3aJady JO OKOHYATEIbHOTO pEIICHMUS,

JEMOHCTPUPOBATh MMOHUMaHUE TMPOBEJICHHBIX PacueTOB (aHAJIMU30B, CUTYyallHil), B
cilyuae 3aTpyaHeHUM oOpalaThes K MpenoaaBaTelo.
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7. ®OHJ OLIEHOYHBIX CPEICTB

Tekyuwii KOHTPOJb YCIEBACMOCTH M MNPOMEKYTOYHOM AaTTeCTallud B
NperoaBaHuy  AUCHHUILTUHBL «OCHOBBI MOJICKYJISIPHON OHOJIOTHM» MPOBOISATCS
0 CJICAYIOUIMM KPUTCPHUSIM:

- OTBETHI CTY/ICHTA I10 MPOUICHHOMY MaTepray;

- BBINIOJIHEHHE KOHTPOJIBHBIX paloT.

- POBEJICHUE ¥ TPYIIIIOBOE OOCYKICHHE OIMMNOOK, JOITYIIICHHBIX B KOHTPOJIbHBIX
paboTax.

HpI/IMepI)I OOCHOYHBIX CPCACTB 110 AUCHUININHC ITPUBCACHBI B IIPUJIOKCHUU.

7.1 MeToabl KOHTPOJIS U OLlEHNBAHMS Pe3yJIbTATOB 00y4eHus

[lepeyeHb KOMITETEHIIUNA C YKa3aHUEM JTamnoB UX (GOPMHPOBAHUS B IPOIIECCE
OCBOCHHMS 00pa30BaTEIHHON MPOTPaAMMBI.

B pesynbrate ocBoeHMs ITUCHUIUIMHBI (MOAYJisA) (OPMUPYIOTCS CIETYIOIIUE
KOMTIETCHIINH:

Kon B pe3yabTaTe ocBOeHHsI 00pa30BaTEJIbHON NPOrPaMMBbI 00y4AIOIIUICS
KOMIIETeHIIM U J0JI2KeH 00/1a1aTh

CIIOCOOHOCTBIO u TOTOBHOCTBIO HCIIOJIb30BAaTh OCHOBHBIC 3aKOHBI
OIIK-2 €CTCCTBCHHOHAYYHBIX JUCITUTIIINH B HpO(i)€CCPIOH8.J'ILHOI>i JCATCIbHOCTH,
MIPUMCHSATDH METOAbI MAaTEMATHYCCKOT' O aHaJIn3a )51 MOACINPOBAHUA,
TCOPECTUYCCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCICAOBAHUSA

CIOCOOHOCTBIO  paboTaTh €  HAYYHO-TEXHMUYECKOM  HMH(pOpMaluen,
I1K-8 UCIOJIb30BaTh POCCUUCKUN U MEXIYHAPOIHBINA OMBIT B MPO(PECCHOHATBHOM
JIESITEIIBHOCTH

B nporecce ocBoeHust 06pazoBaTebHON MPOrpaMMbl JaHHbIE KOMIIETEHINH, B
TOM YHUCJE UX OTIEJIbHbIE KOMIOHEHTHI, OPMUPYIOTCS MOITAITHO B XOZE OCBOCHUS
00y4aroMMMUCA TUCHUIUIMH (MOAyJie) B COOTBETCTBUM C YUYE€OHBIM IUJIAHOM H
KaJICHJApHBIM rpaukoM y4eOHOTO IpolLecca.

7.2 lllkaja v KPpUTEPUU OLIECHUBAHUS Pe3yJILTATOB 00yUYeHH s

IToka3aTenemM OLICHMBAaHUS KOMIETEHUMH Ha pa3IMYHbIX 3Tamax HX
(dopMupoBaHUs SABISETCS JOCTHKEHHE O0YyYarOIIMMUCS MIAHUPYEMBIX pPE3yJIbTaTOB
oOy4deHus 0 JUCHUILTUHE (MOAYJIIO).
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TToka3arein

Kpurtepun onennBanust

4

OIIK-2

CITOCOOHOCTHIO ¥ TOTOBHOCTBIO HCIOJIE30BATh OCHOBHEIC 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCIUIUINH B HpO(I)eCCHOHaHLHOﬁ ACATCIIBHOCTH, IIPUMCHATH METOAbI
MAaTeMaTU4YCCKOI0 aHajin3a U MOACIMPOBAHUSA, TCOPETUICCKOI'O U SKCIICPUMCHTAJILHOI'O UCCIICAOBAHUA

3HATD:

0COOEHHOCTHU
CTPYKTYpPHO-
(GyHKIMOHATEHOU
OpraHHU3aI¥ HyKJICHHOBBIX
KHUCJIOT;

- MEXaHU3M
peanm3anm
HaCJICCTBCHHOM
nHdopmanmu;

- OCHOBHBIC YEPTHI
OpraHu3alIiu r€HOMOB
JYKApHOT, TMPOKAPHOT W
BHPYCOB;

- po0IeMsbl
CTaOMIIBHOCTH
TCHETUYECKOTO MaTrepuana,
THIaX CTPYKTYPHBIX

nospexkaennit B JIHK wu
PHK;

- TeHEeTUYECKUH
KOHTPOJIb M MEXaHU3M
MyTaHT€HE3a;

- TIPUHIIUIIBI
OpraHu3aluu
TeHETHYECKOTO amnmapara

OO6ygarommiics
JIEMOHCTPHUPYET MOJIHOE
OTCYTCTBUE WU
HEJI0CTATOYHOE
COOTBETCTBHE 3HAHUHU

OO6yuarouiics
JIEMOHCTPHUPYET HETMOIHOE
COOTBETCTBUE 3HAHUUI
JlonyckaroTcst 3HAYUTEIIbHBIC
OIIMOKH, TIPOSIBIIETCS
HEJOCTAaTOYHOCTH 3HAHUM, 110
pALly IOKa3aTesieu,
00y4aromunCcs UCTBITHIBACT
3HAYHUTENIBHEIC 3aTPYTHCHHSI
IIPU OTIEPUPOBAHUM
3HAHUSMH TIPU UX TIEPEHOCE
Ha HOBBIC CUTYAIIHH.

OO6yuaronuiics
JEMOHCTPHUPYET YaCTHYHOE
COOTBETCTBHUE 3HAHUN

OOy4arouiics: IEMOHCTPHPYET IOTHOE
COOTBETCTBHE CJICAYIOIINX 3HAHUH
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ABTOHOMHBIX CTPYKTYD
KIICTKHU;

- TEOPETUYECKUE
OCHOBBI U TPUHIMIIBI
KOHCTPYUPOBAHUS
pekomOuHanTHbIX JIHK, o
poiu IIOJINMEPA3HOU
[ETHOH peakiuu,
ruOpuAn3aII
HYKJIIEMHOBBIX ~ KUCJIOT H
IPYTUX COBPEMEHHBIX
MeToAax B U3y4YEeHUHN
HYKJIEMHOBBIX KUCJIOT;

- ponb 0a3 JaHHBIX
1o MOJIEKYJISIPHOM
OHOJIOTUH U I€HETHKE, 110
MeToAaM
MH(POPMAIIMOHHOTO aHATTN3a
Mocye0BaTeIbHOCTEN
HYKJIEMHOBBIX KUCJIOT.

yMeThb:
IIPUMEHSATh COBPEMEHHBIE
AKCIIEpUMEHTAJIbHbIE
MOJIXO/IbI JUISl aHAJIN3A
TEHETHUYECKOro anmnapara
KHBBIX CUCTEM

OOyuarouiics He ymeeT
WIH B HEIOCTATOYHOH
CTENeHH yMeer.
PUMEHSTh COBPEMECHHBIC
IKCTIEPUMEHTAIbHBIE
NOAXOMABI JUIsl  aHaIu3a
TEHEeTHYECKOTO armapara
KHBBIX CHCTEM

Obyuarommiics
JIEMOHCTPUPYET
COOTBETCTBHE
YMEHUI

HETIOTHOE
TpedyeMbIX

Oobyuatommiics
JIEMOHCTPHUPYET YACTUYHOE
COOTBETCTBUE CIEAYIOLINX
YMEHU. Y MEHUS OCBOCHBI,
HO JIOIYyCKAKTCS
HE3HAYUTEIJIbHbBIE OINOKH,
HETOYHOCTH, 3aTPYIHECHUS
MPY AaHAUTUTHYECKHUX
onepauusx, epeHoce
YMEHHUI Ha HOBBIE,
HECTaHJAPTHBIE CUTYaLINH.

OOy4aroIIMIACs IEMOHCTPUPYET IOJIHOE
cooTBeTcTBHE yMeHH. CBOOOIHO
OTIEPUPYET MPUOOPETEHHBIMHU
YMEHUSMH, IPUMEHSIET UX B CUTYaIlHAX
ITOBBIIIEHHOM CJIOKHOCTH.
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BJIA/IETh:
- COBPEMEHHBIMU
METOJaMH yCTaHOBJICHHUS W

aHallM3a  CTPYKTYphl |
¢byukuun JJHK u PHK;

- COBPEMEHHBIMU
METOJIaMU BBIJICTICHMUS,
OYHMCTKH u aHaJm3a
HYKJICHHOBBIX KHCJIOT,
METOJaMU  MOJICKYJISIPHOU

ANArHOCTUKU JJId PCUICHUA
HAYYHBIX U TPHUKIATHBIX
3ajad;

- MEXaHU3MaMH PeryJIsuu
AKCIPECCHH TCHOB

OOyyarommuiics He
BlIagceT A B
HEIOCTAaTOYHOU CTEIICHU
BIIQZICET COBPEMEHHBIMU
METOAaMHU yCTaHOBJIeHI/ISI
W aHaliu3a CTPYKTYpPhI U

¢ynkun JIHK u PHK;
COBPEMEHHBIMU
METOAAMU  BBIIEJICHHUS,
OUYMCTKM M  aHajlu3a
HYKJIEMHOBBIX  KHCJIOT,
METOJIaMHU
MOJIEKYJISIPHON
JMarHOCTUKU JUIs
pElIeHHsT Hay4HbIX W

MPUKJIAJIHBIX 33/1a4;
MEXaHU3MaMU peryisiuuu
AKCIPECCUU I'€HOB

OO6yuaromuiics
BJIaJceT COBPEMEHHBIMU
METOJaMU YCTAHOBIICHHUS |

aHaNIM3a CTPYKTYPBI "
¢ynakmmun - JIHK  u  PHK;
COBPEMECHHBIMH  METOIaMHU
BBIJICJICHUS,  OYHCTKH  H
aHam3a HYKJIEHHOBBIX
KHCIIOT, METO/IaMH

MOJICKYJISIPHOM JTMarHOCTUKU
JUIL  pEeIICHUS HAYYHBIX H
TIPUKJIIaTHBIX 3aj1a4;
MeEXaHU3MaMH1 peryIsIH
IKCIPECCHH T'CHOB
OO0yuaromuiicsi UICIIBITHIBAET
3HAYUTEIbHBIC 3aTPYAHCHUS
P PUMEHEHUH HABBIKOB B
HOBBIX CUTYAIHSIX.

OOyuaromuiics  4aCTUYHO
BJIQ/ICET HaBBbIKaMHU.
HaBwiku OCBOCHBI, HO
JIOITYCKar0TCA

HE3HAYUTEILHBIC OIIUOKH,
HETOYHOCTH, 3aTPyAHEHUS
npu AHATTUTUYECKUX
onepanusx, nepeHoce
yMEHUI Ha HOBEIE,

HECTAaHJAPTHBIC CUTyallHlH.

OOyyaromuiics B TIOTHOM OOBeMe
BJIaJiceT COBPEMEHHBIMH METOJIAMU
YCTaHOBJICHUS U aHAJIU3a CTPYKTYPbI
u ¢pynkmun JJHK u PHK;

- COBPEMEHHBIMU METOJaMHU
BBIJICIICHUS, OYHUCTKM W aHalu3a
HYKJIIEMHOBBIX KHCJIOT, METOJaMH
MOJIEKYJIIPHOM  JTHMArHOCTUKH  JJIst
pPELICHUSI HAay4YHBIX WU MPHUKIATHBIX
3a/1a4;

- MEXaHU3MaMH PETYJISLNN
3KCIIPECCUH TE€HOB

[TK-8 crtoco6HOCTRIO paboTaTh ¢ HAYYHO-TEXHUYIECKOW HH(OpMAITEH, UCIIOB30BaTh POCCUICKUI W MEKIYHAPOTHBIN OIBIT B MPOPECCHOHATBHON

ACATCIIbBHOCTHU
3HATh: OOyuarommiics OO0yuaromuiics OOyuaroruiics OOGy4aroNMiCs IEMOHCTPUPYET TIOJTHOE
CITOCOOBI IMOJIy4YCHUA U JAEMOHCTPHUPYET IMOJIHOE JEMOHCTPHUPYET HEMOITHOE JEMOHCTPUPYET YaCTUYHOE COOTBCTCTBUC CIICAYIOIINX 3HAHUN
TepepadoTKHU HayTHO- OTCYTCTBHC W COOTBETCTBHUE 3HAHUI COOTBETCTBUE 3HAHUN
TEXHHUYECKOU PIH(i)OpMaLII/II/I Io HCI0CTAaTOYHOC

TEMATUKE UCCIICAOBAHUA

COOTBETCTBHUEC 3HAHUI

JlonmyckaroTcs 3HaUNTENIbHBIE
OLLIMOKU, MPOSIBISETCS
HEI0CTaTOYHOCTh 3HAHUH, TI0
pAly moKa3aTeleu,
00yYaroIuiCs UCTIBITHIBAET
3HAYUTENIbHbIE 3aTPyIHEHUS
IIpU ONIEPUPOBAHUU
3HAHUSMH [P UX TEpEeHOCce
Ha HOBBIE CUTYyalUH.
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YMeTb: OCYILECTBIISIT COOp
JaHHBIX TI0 U3y4aeMOMY
BOIIPOCY

OOyuaromuiics He ymeeT
WM B HEAOCTAaTOYHOM
CTEIIEHU YMEET
OCYIIIECTBISTH COOP
JIAHHBIX [0 U3y4aeMOMY
BOIIPOCY

OO6yuatomuiics
JEMOHCTPUPYET  HEMOJIHOE
COOTBETCTBUE YMEHUI

OoOyuatommiics
JEMOHCTPUPYET YaCTHUHOE
COOTBETCTBUE CIEAYIOIINX
YMEHUN. Y MEHUSI OCBOCHHBI,
HO JIOITYCKAIOTCSI
HE3HAYUTEeNbHbIC OIINOKH,
HETOYHOCTH, 3aTPyTHECHUS
MIPU aHATUTHUYECKUX
ornepaunusx, epeHoce
YMEHHUI Ha HOBbIE,
HECTaHJAPTHBIC CUTYAIIUH.

OOy4arouiics IEMOHCTPUPYET ITOJTHOES
cooTBeTcTBHE yMeHHH. CBOOOIHO
OIEPUPYET MPUOOPETCHHBIMHU
YMEHHUSIMH, TIPUMEHSET UX B CUTYaIHIX
TMOBBIICHHOHN CIIOKHOCTH.

BJaJeTh: HaBLIKAMU
HCIOJIb30BaHMS TEXHUYECKOM
JIOKYMEHTAIIUH JUTSI PEIICHUS
MOCTaBJIECHHBIX 3a1a4

OO0yyaromuiicst He
BJIAJIEET WU B
HEIOCTATOYHON CTEMEHHU
BJIaJCET HaBLIKAMHU
WCTIONIB30BaHHS
TEXHUYECKOMN
JOKYMEHTAIAH ISt
PEIIEHHUS TOCTaBIEHHbBIX
3ama4

- OGyuaromuiics BiajaeeT
HaBbIKAMH HUCIIOJIB30BaAHUA
TEXHUYECKOU TOKYMEHTAIUH
JJIA peHICHI/ISI IIOCTABJICHHBIX
3amau

OOyyaromuiicss MCIBITHIBAET
3HAYUTENIbHbIE 3aTPyAHECHUS
MIpU TPUMEHEHNN HaBBIKOB B
HOBBIX CUTyalUsIX.

- O0yyaromuicst 4aCTUYHO
BJIAJICCT HaBbIKAaMU
HUCHOJIB30BAHUS TEXHUYECKOM
Z[OKyMeHTa]_[I/II/I JJIA peHICHI/ISI
IIOCTABJICHHBIX 3a1a4
HaBbIku 0CBOEHEI, HO
JIOTTYCKaIOTCS
HE3HAYUTEJIbHEIE OIITHOKH,
HETOYHOCTH, 3aTPyTHCHUS
MIPU aHATUTUYECKUX
oTepalusX, MepeHoce
YMEHUI Ha HOBBIE,
HECTaHJAPTHBIC CUTYaIIUHU.

OO0yyaroIuiicsi B IOJHOM 00beMe
BJIAJICET HABBIKAMHU HCIIOIb30BAHMUS
TEXHUYECKOU JOKYMCHTAaIMU OJIA
PCIICHUA NMMOCTABJICHHBIX 3a1a4
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7.3 OueHoOYHbIE CPeACTBA

7.3.1 Texkymuii KOHTPOJIb

Texymuii KOHTPOIb 3HAHUN O0yUaronmxcs B (hopMe 3K3aMeHa MPOBOIUTCS TIO
pe3ysibTaTaM BBIMOJHEHUS BCEX BHJIOB Y4YeOHOH paboOThI, MPEemTyCMOTPEHHBIX
y4eOHBIM TUTAHOM TIO0 JaHHOW NIUCHUIUITMHE (MOJYJ0), TMPH 3TOM YUYHUTHIBAIOTCS
pe3yNbTaThl TEKYIIET0 KOHTPOJS YCIIEBaeMOCTH B TeueHHe cemectpa. OrieHka
CTETICHU JIOCTHKEHHUS OOYYArOIIMMUCS TUTAHUPYEMBIX PE3yJIbTaTOB OOYYCHHS TIO
TUCIUTIINHE (MOJYJII0) TIPOBOJAUTCSA TMPEINoaBaTelieM, BEAyIIMM 3aHATHS II0
JTUCIUIUTMHE (MOIYJIII0) METOOM DKCIIEPTHOM OIEHKH.

7.3.2 TIpomexyToUHasi aTTeCTALUSA

[Io wrToraM TPOMEXYTOYHOM AaTTECTALlMM MO JUCUUIUIMHE (MOMYJIIO)
BBICTABJSIETCS.  OLIEHKA  «OTJIMYHO», «XOPOLIO», «YyJOBJIECTBOPUTEIILHO» WU
«HEYIOBJIIETBOPUTEIHHO.

dopma mpOMEKYTOUYHOHM ATTECTALUHN: IK3AMEH.

K  mpomexyTodHoW — aTTecTalmMu  JIOMYCKAalOTCS  TOJBKO  CTYACHTHI,
BBITNIOJTHUBIINE BCE BUABI yUeOHOU pabOThl, IPEyCMOTPEHHbIE paboueii mporpaMMoit
no aucuuiuinie «OO0mas 6MoJa0TUs U MUKPOOHOJIOTUs» (YKa3bIBA€TCA UTO UMEHHO —
OPOUUIM  MPOMEXKYTOUHBIH  KOHTPOJb, BBINOJIHUIM J1a0OpaTOpHblE  paboOTHI,
BBICTYIHJIY C AOKJIAJIOM H T.1.)

[Ixana oueHnBaHus Onucanue

BeimonHensl  Bce  BHABI  y4eOHOM  paboTHhl,
NpeayCMOTpEHHbIE  y4yeOHbIM  TIaHoM.  CTyaeHT
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHWUM, YMEHUH,
HaBbIKOB NPUBEIEHHBIM B TaOIMIaX IOKa3aTenei,
ONEepUpPYET NPUOOPETECHHBIMU 3HAHUAMU, YMEHHUSIMH,
OTnruHO .
HABBIKAMM, MIPUMEHSET UX B CUTyalUsX MOBBILIEHHOU
cnoxHocTH. Ilpu 3TOM MOTyT OBITH JOMYIIEHBI
HE3HAUUTEIbHbIE OIUMOKH, HETOYHOCTH, 3aTPyAHECHHS
IpU AHAIMTUYECKUX OIepalusix, MepeHoce 3HaAaHUU U

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHLIC CUTYalllH.

BrlnonHeHsl Bce BUJIbI yueOHOM paboThI,
Xopoo pelyCMOTPEHHbIE Y4eOHbIM m1aHoM. CTyAeHT
JEMOHCTPUPYET YACTHYHOE COOTBETCTBUE 3HAHMIA,
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YMEHUH, HAaBBIKOB TPUBEACHHBIM B TaOJIUIAX
noKasatelield, onepupyeT MpUoOpETEHHBIMU 3HAHUSIMH,
HO JIOMYCKAIOTCSI HE3HAYUTENIbHbBIE OIINOKH,
HETOYHOCTH IIPU aHATUTUYECKHUX OIEpalnsX,
3aTpyIHAETCS IPU NEPEHOCE YMEHUM HA HOBBIE,
HECTAH/IAPTHBIC CUTYAIIUH.

YI[OBJ'IGTBOpI/ITeJ'IBHO

Bommonunenst  Bce  BHABI  y4ueOHOM  paboTHI,
OpeIyCMOTpPEHHbIE  yueOHBbIM  iaHoM.  CTyaeHT
JIEMOHCTPUPYET HENOJHOE COOTBETCTBUE 3HAHMI,
YMEHHM, HABBIKOB TMPUBEACHHBIM B  TaOIMIIAX
nokasaresel, onepupyeT NpruoOpPETEHHBIMU 3HAHUSIMU,
JIOTIyCKAalOTCS 3HAUNTENIbHbIE OLIMOKU, HETOYHOCTH IpU
AHATTUTUYECKUX orepanusx, UCTIBITHIBAET
3HAYUTENIbHbIE  3aTpyJHSAETCs NpU  IPUMEHEHUU
HABBIKOB B HOBBIX CUTYaIIHAX

HeynonerBopurensHO

He BblmomHeH oauH win 0Oojiee BHUAOB Y4eOHOI
paboThl, NPEIYCMOTPEHHBIX  YYEOHBIM  IUIAHOM.
CTyaeHT JAEeMOHCTPUPYET HEMOJHOE COOTBETCTBHUE
3HAHWI, YMEHUH, HABBIKOB MPUBEICHHBIM B TaOIMIIAX
nokazaTresiel, JOMYyCKAalTCs 3HAUYMTEIbHBbIC OLIUOKH,
IIPOSIBIISIETCS] OTCYTCTBHE 3HAHUM, YMEHUM, HABBIKOB I10
pany MIOKa3aTeleH, CTYJIEHT UCIIBITHIBAET
3HAUWTEIbHBIE  3aTPYJHEHUS IIPU  ONEPUPOBAHUU
3HAHMSIMU M YMEHUSAMH INPU UX TMEPEHOCE Ha HOBBIC
CUTYyalluu.

@DOH/IbI OLICHOYHBIX CPEJICTB MPEICTABIEHBI B TPHIIOKEHUH 1 K paboyeil mporpaMme.
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Tabmuma 1
[punoxenue 2
K paboueii mporpamme

HepequL OLOCHOYHBIX CPCACTB 110 JUCIHHUIIIINHC «OCHOBBI MOHeKYHHpHOﬁ OMOJIOTHM)

Ne HaunmenoBanue [IpencraBnenue OLIEHOYHOrO CPEJICTBA B
KpaTkast xapakTeprucTHKa OleHOYHOTO CPEICTBA
OC |01LIEHOYHOTO CpeCTBA dOC
1 KonTtponpHas pabota |[CpeaAcTBO NPOBEPKU YMEHUHN MPUMEHSTH MOJTYYCHHBIC 3HAHUS IS KoMIu1eKT KOHTPOJIbHBIX 3a/1aHUH 10
(K/P) peIIeHUs 33]1a4 OTPEICIICHHOTO THITA TI0 TeME WIH Pa3iery BapUaHTaM
CpeAcTBO  KOHTpOIIA, OpraHM30BaHHOE Kak CrHenualbHas Oecend
VeTHBI ompoc  [I€AAaroru4eckoro pabOTHUKA ¢ OOy4YarolMMCS Ha TEMbI, CBA3aHHBIE ( BOLMDOCLL 110
2 cobecemoBanne, [M3yyaeMOW AMCHMILUIMHOW, M pAcCUUTAaHHOE Ha BBIICHEHHE 00BbeM3 P
. TeMam/pazzeniaM JUCIUTUTAHBI
(YO) 3HAHUN OOYYAIOMIETOCs MO OMpPENEIEHHOMY pasliely, TeMe, MpodiieMe U

T.II.
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Bonpocel 11 IpOBeeHUA ATTECTALMH 110 HTOI'aM OCBOCHUS AUCUHUILIMHBI (IK3aMEH):
1. [IpeameT MoNEKyISIpHON TeHETHKU. [I[peeMCTBEHHOCTH MPOOJIeM KIACCHYECKON U MOJICKYJIIPHOM
TEHETUKU.
2. CBoiicTBa HYKJIEMHOBBIX KUCIIOT KaK T€HETUYECKOI0 MaTepHaa.
3. MeToapl MONeKyIsIpHON TeHeTHKH. OCHOBHBIE BEXU B Pa3BUTUU TEXHOJIOTUH PEKOMOMHATHBIX
JHK.
4. Bupycel, OakTepuu W JYKApUOTHYECKHE MHUKPOOPTaHM3MbI KaK MOJEIbHbIE OOBEKTHI
MOJIEKYJISIPHOM T€HETHUKHU.
5. Permmukanust IHK. ITonykoncepBatuBHbIii cioco6 perumukanuu JJHK.
6. [IpepriBuCTHIN XapakTep cuHTe3a JJHK. Dransl permukanun.
7. KmoueBsie (pepmentsl, yyactByromue B npouecce perwmukanuu JJHK. Pons PHK-3aTpaBku.
CgoiictBa JIHK-nonumepas.
8. Perynsimus nporneccoB perunkanuu. [loHsTre o permkoHne.
9. OcobeHHOCTH OpraHMU3aLUH U PETUTUKAIIMA XPOMOCOM MPOKAPHUOT.
10. OcobeHHoCTH OpraHU3aluy U PEIUIMKALUU XPOMOCOM BBICIIMX OPraHU3MOB.
11. OpumxuHsb! peruMkanuy. Pernkanys KOHIIOB XpOMOCOM: CTPYKTYpa TETOMEPHBIX YYaCTKOB.
12. TIpobnema cTabUIBHOCTH T€HETHUECKOT0 MaTepuaia. ThIel cTpyKTypHbIX noBpexaenuii JJHK.
13. MexaHu3M u 3Ha4eHHE (POTOPEAKTUBALINH.
14. Dxcuu3nonHas penapanys. Belenienre nMpuMUAMHOBBIX IUMEPOB.
15. TlocTperunkatuBHas penapanus. ['eHeTrka u SH3UMOJIOTHH.
16. Yrtpara u 3amerienue HyKiI1eoTH10B. Poib rimkonas u nacepreras. Penapanust myTem 3aMeHbI
MOJIU(PUIMPOBAHHBIX OCHOBAHUH.
17. Hapymenue B cuctemax penapauuu JHK. CBs3b ¢ MoJeKyISIpHBIMH HacjeICTBEHHBIMU
00JIe3HSIMHU.
18. OOm1as mIM roMOJIOTUYHASL PEKOMOMHAIIHS.
19. Caiit-cnerududeckasi 1 HErOMOJIOTHYHAST PEKOMOUHAIIHS.
20. OO01as XxapakTEepUCTHKA MPOIECCa TPAHCKPHITIIHH.
21. OcobGeHHOCTH Mpolecca TPAHCKPUTIIIHN B 9YKaPHOTHYECKON KIIETKE.
22. CrinaiicuHr. DK30H-UHTPOHHAs CTPYKTypa r'eHa.
23. KOHCTUTYTHBHBIN U aIbTEPHATHBHBIN CIIACHHT. AJbTepHATHUBHBIN CIUTAWCHHT KaK OJUH W3
YPOBHEH PEryJIsLUU KCIPECCUU T€HOB Y DYKapuoT.
24. TpaHCnAus y MPOKAPHOT U DYKAPHOT.
25. Knaccugukanus mytanuid. COHTaHHBIA U HHAYLHUPOBAHHBIM MyTareHes.
26. MosexyssipHbIe MEXaHU3MbI TeHHBIX MYTaIIAH.
27. CTpyKTypHBIE MyTallU¥ XPOMOCOM.
28. 'enomublie myTanuu. [IpraHBI BOSHUKHOBEHUSI.
29. «MyTtareHnHble» 1 «0e3omub0uHbIe» mporecchl penapauuu JJHK. MnaynubensHble MeXaHU3MbI
penaparuu. SOS — penaparius.
30. Yactora mytupoBanus. KoHLeHTpauyu MyTaiuii B ropsiuux TOUKax.
31. Perymnsiunus TpaHCKPUIIIHN Y DYKapHOT.
32. [lo3uTHBHAS M HETaTUBHAS PETYIISALIH.
33. 'eHeTHYeCKHIA aHAJIN3 JTAKTO3HOTO OITEpPOHA.
34. CtpykrypHas yacTb reHa. IHTpOHBI U 3K30HBI.
35. AnbTepHATUBHBIN CIuTaiicuHT. [IceBIOTeHBI.
36. PerynstopHble y4acTKU TeHa. DHXaHCEPHI U cailieHCephI.
37. Ponp OenKkoB B peryisiui aKTHBHOCTH TEHOB. Perynsius TpaHCKPHIIMU Ha YpOBHE
TEPMUHALIHH.
38. Perymsiuus tpancisinny. PHK-uaTepdepennms.
39. MoOunpHbIe 37eMeHThl reHoMa. DYHKIMOHAIBHOE 3HAYEHHE U POJb B BOSHHUKHOBEHHUH
MyTalHi, TeIeril U AyTUITHKAIHM.
40. ABTOHOMHas M 0O0IIas HECTAOWJIBHOCTh reHoMa. MoJeKyssipHble MEXaHU3Mbl CHIOHTAHHOTO
MyTareHesa.
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41. MoOuUIIbHBIE 3JIEMEHTHI TPOKAPHUOT.

42. MoOuUIIbHBIE 3JIEMEHTHI 3yKapuoT. PeTpoTpaHCO30HBI.

43. TanneMusble U nucneprupoBannbie nopropstouuecs yyactku [JHK. Ponb perporpancno3oHos B
pEryJIliMi aKTUBHOCTH I€HOB.

44, OcoOEHHOCTH OpraHU3alMK F'EHOMA XJIOPOIUIACTOB.

45. CtpoeHue reHoOMOB MUTOXOHIPUH.

46. Tlomumopdusm muroxonnpuanpHoi JIHK. 3aboneBanusi, cBsi3aHHBIE C TOBPEKICHUEM
mutoxoHapuansHon JTHK.

47. MonekynspHO-TeHETHUYECKHE ACHEKThl SHAOCUMOMOTUYECKOTO MPOUCXOXKACHUS OpraHellI
AYKapHOT.

48. BHesiepHas (LIMTOIUIa3MaTHYECKast) HACIEACTBEHHOCTb.

49. I'eneTUeCcKUil KO M €ro CBOMCTBA. Paznuuus siiepHbIX 1 MUTOXOHIPUIIBHBIX TEHOMOB.

50. [TonmumepasHas nenHas peakuus. MexaHu3m U BO3MOXKHOCTH UCIIOJIb30BaHUS B MOJICKYJISIPHBIX
UCCIICIOBAHMSIX.
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