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1. HEJIb U 3AJIAYHU OCBOEHUA JUCIIUITJINHBI

Heap auCHUNIMHBI. (QOPMHUPOBAHUE Yy CTYIEHTOB IEIOCTHOTO NPEJCTAaBICHUS O
COBPEMEHHOW MOJICKYJISIPHON OWOJIOTMM KaK HayKe, H3y4daromleil BOIPOCHI MOJICKYISPHOTO
B3aMMOJICHCTBHS O€IKOB U HYKJIEMHOBBIX KUCJIOT; O IPAKTHYECKOM MPUMEHEHUH UJeH U METOJI0B
MOJICKYJISIPHOUM OMOJIOTUU IS PEIICHUSI OCHOBHBIX 337]a4 OMOTEXHOIOTHH.

3agaun:

1. Pacmiputh mpeaCTaBICHUE O CTPOCHUU U MEXaHU3Max (DYHKIIMOHHPOBAHHSI OCHOBHBIX
OHMOIOJIIMMEPOB KJIETKU Ha MOJIEKYJISPHOM YPOBHE;

2. Pacimmputh npeacTaBiIeHUE O CTPYKTYype TeHOMOB BUPYCOB, IIPO- U DYKApHOT;

3. Paccmotrpers MexaHU3Mbl PEryJsLIMM MPOLECCOB pernapauuy, peluiuKauuu |
TPAHCKPUIILIMKA HA MOJIEKYJISIPHOM YPOBHE;

4. Tlo3HaKOMHUTBCS C MOJEKYJSIPHBIMA MEXaHHW3MaMU PETYJSIIUU KIETOYHOIO LHKIIA,
muhHepeHIIMPOBKY, Pa3BUTHS W CTAPEHUS, MOJCKYJISPHBIMH OCHOBAMHU KaHIIEpPOTE€HE3a U
3BOJIIOLINY;

5. [1o3HaKOMUTBLCS ¢ OCHOBHBIMH HAMPABIICHUSIMHU Pa3BUTHS COBPEMEHHON OMOTEXHOJIOTHH;

6. CopmupoBaTh mpeAcTaBICHUE O METOAAX UCCIEIOBAHMS B MOJICKYJISIPHONH OMONOTHH U
OMOTEXHOJIOTHH, PACHIUPUTH TMPEJICTABIEHUE O TEOPETHUYECKUX OCHOBAX M MPAKTHUYECKOM
MIPUMEHEHUN F€HETUYECKON UHKEHEPUH;

7. [loAroToBUTH OYAYIIMX YYUTENIEH K MPENoJAaBaHUI0 BOIPOCOB MOJICKYJISIPHON OMOJIOTHUH
1 OMOTEXHOJIOTUU B IIKOJIE.

2. MECTO JUCIHUILIVHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMBbBI

Hucuumnuna «MonekynsgpHas OUONIOTHUSD SBISETCA 4YacThl0 yuyeOHOro IUTaHa IO
HanpaBieHuio noArotroBku 44.03.01 Ilemarormyeckoe oOpa3zoBanue, npoduias «buomorus.
Huctunnuua b1.B.01.03 «MonekynsapHas Ouomnorus» BkitoueHa B bnok b.1 «JlucuumiuHel
(Momym)», B B1.B.01 «Momxyne mpodeccHoHaBbHON MOATOTOBKHY. J[MCIHUIIIMHA peain3yeTcs B
HTTCIIU (¢) PTTIITY Ha xadenpe ecTeCTBEHHBIX HayK.

CoBpemeHHass MOJEKyJsipHass OWOJIOTUsI SBISETCS HHTEIPUPOBAHHOM, KOMILJIEKCHOM
JUCLUIUTMHOM, 6a3upyroleics Ha ITyOOKOM 3HaHUM U MOHMMAaHUHM OMOJIOTHYECKUX M XUMHUYECKUX
npoueccoB. ba3oBbIMM 3HAHUSMU Ul OCBOEHMS AMCLMIUIMHBI SBIISETCS 001as u Ouojornyeckas
XUMUS, IUTOJOTHS, MHUKpPOOHONOTHs, (U3HONOTHs M TeHeTuka. [loaToMy JaHHas IUCHUIUIMHA
U3Yy4aloTCsl Ha 3akiIo4yuTenbHoM dtarne ocBoeHuss OOIl, uyto mno3Boaser cpopMupoBarh
MPEJICTABICHUE O HOBEHIINX TEXHOJOTHSX W OCHOBHBIX HAMPABICHUSIX PA3BUTHSI MOJICKYISIPHOMN
OHMOJIOTUH C NMO3ULIUN COBPEMEHHON HAYKH.

3. PE3YJBTATBI OCBOEHUA JUCHUIIJINHBI

I[I/ICL[I/IHJII/IHa HallpaBJICHA Ha (I)OpMI/IpOBaHI/IC " Ppa3sBUTHUC CIICAYIOMIUX KOMIIETEHITHM:

Kareropus Kon n HaumeHoBaHue Koz 1 HanMeHOBaHHE MHAMKATOPA JOCTHKEHHUS] KOMIETEHIUH
(rpymna)
KOMIIETEHIIUH KOMIICTCHIIUU
CuctemHoe u VYK-1. Cnocoben VK-1.1. leMoHCTpUpyeT 3HaHHE OCOOEHHOCTEH CHCTEMHOTO U
KPUTHYECKOE OCYILECTBJIATh MOUCK, KPUTHYECKOTO MBIIIICHHs, apTyMEHTUPOBAHHO (OPMHUPYET
MBIIIUIEHUE KPUTHYECKUN aHAIU3 U COOCTBEHHOE CY)XIEHHUE U OLIEHKY MH()OPMAaLUH, IIPUHAMAET
CHHTE3 MH(OPMALINH, 000CHOBaHHOE pEIICHHE.
MIPUMEHSTHh CUCTEMHBIN
TIOIXOT IS PETICHHS VK-1.2. Ilpumensiet joruueckue GOpMBI U MPOIIETYPHI, CIOCOOEH K
IIOCTABJICHHBIX 3a7a4 pedIaeKCHH 10 TTOBOAY COOCTBEHHOM M UYKOW MBICTUTEILHOMN
JESATEIBHOCTH.
VK-1.3. AHanu3upyer UCTOYHUKH UH(QOPMALIUK C LIENBIO BBISIBICHHS
UX OPOTUBOPEUMH U MOKCKA JOCTOBEPHBIX CYXKIACHHH.




O6menenarorn | ITK-1. Cnocoben ITK-1.1. 3HaeT: CTpyKTYpy, COCTaB ¥ JUIAKTUUECKUE €TUHHIIBI

qecKast OCBaWBaTh U TIpeaMETHON 00nacTu (OMOIOTHS, SKOJIOTHS)

GbyHKIHS. HCIIOb30BaTh

Oo0y4enue teoperndeckue 3Hannsa 1 | 11K-1.2. YMeeT ocymecTBIATE 0T60p Y4EOHOTO COACPKAHHS I €T0
HpaKTHYEeCKUe yMEHHs U | PEATU3allK B Pa3NuyYHbIX pOopMax 0Oy4EHHUs B COOTBETCTBUH C
HaBBIKU B TIPEIMETHOMN tpeboBanusamMu GI'OC OO
00acTy npu peleHnn
npodeCCHOHANBHBIX I1K-1.3. JleMOHCTpUpPYET yMEHUE pa3padaThiBaTh pa3HuHbIC (HOPMBI
3a/ay. yueOHBIX 3aHATHI, IPUMEHSTH METObI, IPHEMBI H TEXHOJIOTHU

00y4deHHs, B TOM YHciie HH)OPMAIHOHHEIC

TIK-3. Ciocoben I1K 3.1. Bnanmeer cioco6amu HHTETpaIliy yIeOHBIX IIPEAMETOB IS
(dhopmMupoBath OpraHU3aIK PA3BUBAKOIICH YUCOHOM NeATCIBHOCTH
Pa3BUBAIOIIYIO (MccemoBaTeNnbCKOi, MPOSKTHOM, TPYMITOBOM | Jp.)

00pazoBaTeNbHYIO Cpeay
JUTSL TOCTHKEHUSI
JIMYHOCTHBIX,
MIPEAMETHBIX U
METanpeIMETHBIX
pe3ynbTaToB 00ydIeHUs
CpeAcTBaMHU
MIPENoAaBacMbIX
Y4eOHBIX IPEMETOB

1K 3.2. Ucnonb3yeT 00pa3oBaTenbHbIi HOTSHIHAT
COLMOKYJIbTYPHO Cpe/ibl PErHoHa B PENoAaBaHuU OUOJIOTHH,
9KOJIOTHH B Y4eOHOI U BO BHEYPOUHOI! ACATEIHHOCTH

B pesynbrare 0cBOCHUS IUCHUILTUHBI O0YYAIONIHIACS JOIKEH:

3HaTh:

B pe3ynbrare ocBO€HUS AUCHUILIMHBI CTYACHT JOJIKEH 3HATh:

— OCHOBHBIE TEOPETUYECKUE TOJOKEHHUS MOJIEKYIIPHONU OHMOJIOTHN U OMOTEXHOJIOTHH;

— XMMHYECKHH COCTaB, CTPYKTYPHYIO OPTaHU3AIMI0 U pa3HooOpa3ue PyHKIHNNA OEsIKOB;

— MOJIEKYJISIDHBIE OCHOBBI HACJIECTBEHHOCTH, CTPYKTYPHYIO OpraHU3alUI0 TI'€HOMOB
JOKJIETOYHbIX  (OpM  JKHM3HM M  KJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MEXaHHU3MOB
nepekoMOMHAIMK HacleICTBEHHON HH(OpMaIK y BUPYCOB, IIPO - U 3YKapHOT;

— MOJIEKYJISIPHbIE MEXAaHU3MbI pEAYIUIMKAINH, TPAHCKPUIILIUU, TPAHCIISILIUU, PEeTapaiiy;

—  CTPYKTYpY OMOTEXHOJOIMYECKOIO MpPOU3BOJACTBA M  OCHOBHBIE TpeOOBaHMUS,
IpeIbsABIseMble K OMOJIOTHYECKUM 00bEKTaM JIIsl OMOTEXHOJIOTUYECKUX ITPOU3BOJICTB;

— TEOpeTUYEeCKHE OCHOBBI IMOJY4YEHHUs MEPBUYHBIX U BTOPUYHBIX METAOOJIMTOB,
O6uotpanchopmalui KCEHOOMOTHKOB;

— TEOpEeTHYECKHE OCHOBBI M IPAKTUYECKOE 3HAUYEHUE WH)KEHEPHONM HH3UMOJIOTHUH,
KJIETOYHOW U T€HETUYECKON UHXKEHEPHH,

— COBpPEMEHHBIE JOCTI)KEHHsI B 00JacTH MOJIEKYJSpPHOM OMOJIOTHH, TE€HeTHYECKOU
MHXEHEpUHU 1 OMOTEXHOJIOTUH;

— MECTO Y4eOHOH AUCIUILTUHBI B CTPYKTYpE MPOorpaMMbl yueOHoro npeamera «buonorus».

Ymers:

— yMETh IPUMEHSATh TEOPETUYECKHE 3HAHUS IO MOJICKYJISIPHOM OMOJIOTHH U OMOTEXHOJIOTHU
B y4eOHOM J1eATeIbHOCTH, a TaKXkKe /711 0TO0opa CoJlep:KaHus U INIAaHUPOBAaHUS U3YUYEHUs MaTepHrala
Ha 3aHATUAX B LIKOJIE;

— pemarh 3aJa4d MO0 MOJIEKYJSIPHOW TEHETHKE M 00BICHATH 3ananus u3 EI'D mo Bompocam
MOJIEKYJISIPHBIX OCHOB KM3HU;

— MPUMEHATH NOJyYEHHbIE TPU U3YUYEHUH MOJEKYJISPHOI OMOJIOTUHN 3HAHMS NMPU OCBOCHUU
JOPYTUX AUCHUILIMH TPEIMETHO-COAEP)KaTeIbHOIO U OMOJIOTHYECKOr0 MOTYIeH;

— pean30BbIBaTh 00pa30BaTeIbHbIE IPOrpPaMMBI 110 ydyeOHOMY mpenMeTy «buosnorus».

Baaners:

— OCHOBHBIMHU MOHATHSIM U TEPMHUHAMH MOJIEKYJISIPHOM OMOJIOTUH U OMOTEXHOJIOTUH;

— HaBBIKAMH CaMOCTOSTEIBHOTO MPUOOPETEHUs] 3HAHUM, B TOM YHCIE C WCIOJIb30BAHUEM
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTUH;



—  HEKOTOPbIMHU

METOJaMU

aHan3a,

DKCIEPUMEHTAIBHON M HCCIIEIOBATENBCKOU

ACATCIIBHOCTH, IIPUMCHACMBIMHU B MOHGKYHﬂpHOﬁ 010J0rux 1 OMOTEXHOIOTHH.

4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1. Obvem oucyunaunsl U 6UObL KOHMAKMHOU U CAMOCHOAMENbHOU PAdOmMbl

OO01mmast TpyI0eMKOCTh JUCIHUILIMHBI cocTaBiseT 3 3ad. en. (108 wacoB), ux pacmpeneneHue
10 BUaM padoT TpezcTaBieHo B Tadmuie Ne 1.

Tabuauna 1. Pacnipenesienne Tpy10eMKOCTH TUCHUILJIMHBI 110 BUJIaM padoT

dopma o0yueHHs
Bua pabotsl 3aouHas

10 cemectp
OO01ast TPy/10eMKOCTh JHCHMILJIMHBI [10 YYeOHOMY IIaHY 144
KonTakTHas padora, B TOM yucCIe: 78
Jlexumn 20
JlaGopaTopHbie pabOThI 28
[IpakTHyeckne 3aHsATHS 30
CamocrosiTesibHasi padoTa CTy/IeHTa 62
IIpomexyTOUHAs1 aTTeCTALMSA, B TOM YHCJIe:
3ader ¢ OEHKOM 10 cemecTp

Taoauua 2. TemaTnyeckKuid mJiIal IUCUMIIIAHBI

Haumenoanue paznenos u teM | Beero, KonTakTHas pabota Camocrt. | Dopmbl TeKyniero
JUCITUILTUHBI (MOIYJIS) gacoB | Jlekumu | Ilpakr. JIa6. | pabora KOHTPOJIS
3aHATHS | pabOTHI yCIIEBaEMOCTH
Pazoen 1. Monexynapuas ouonozusn
BBeneHne B MONIEKYIISPHYIO 4 2 - - 2 CobecenoBanue.
6uororuro. Mcropus pa3Butus
MOJICKYJISIPHOM OHOJIOTHH.
benky n HyKII€MHOBBIE KHCIOTBL: 10 - - 6 4 CaMOKOHTpOIIb.
CBSI3b CTPYKTYPHI ¥ (DYHKIIUH [posepka
KOHCIIEKTA.
TecToBbIii
KOHTPOJIb 3HAHMM.
Kontponphas
pabota Ne 1.
CTpyKTypa reHOMOB BUPYCOB, 8 - 2 2 4 Otuer no
npo- ¥ dyKapuoT. HesinepHsie naboparopHoi
TE€HOMBI pabore.
CobecenoBanue 10
MaTepHuaiam
CTaTeu.
MounekynsapHble MEXaHU3MBI 6 2 2 - 2 Tepmunooru-
perKanum YEeCKUI TUKTaHT
Nel.
I'eneTnyeckast pekoMOUHAINS 4 2 - - 2 Bpeitn-puar
«['eneTnyeckas
PEKOMOMHAITUSY.
MonexkynsapHbIe OCHOBBI 6 2 2 - 2 CaMOKOHTPOJTb.
KaHIeporeHesa [IpoBepka
KOHCIIEKTA.
TecToBBIN
KOHTPOJIb 3HAaHUH.




MonekynsipHble MEXaHU3MBI 8 2 - 2 4 Otuer no
penaparuu JJHK nabopaTopHOI
paborte.
KonTponbphas
paborta Ne 2.
MonekymsipHble MEXaHU3MBI 8 2 2 - 4 CobecenoBanue 1o
PETyIISIHMU KICTOYHOTO IIUKJIA, marepuanam
CTapeHHs ¥ POrpaMMHUPyeMOit CTaTei.
KIJIETOYHOU THOEeNH
Pazoen 2. Buomexnonozus
buorexHonorus — paznen 4 2 - - 2 fnpoc. ITposepka
NPaKTUIECKOH OMOIOTHH OHCIICKTA.
OO0BeKTH OMOTEXHOJIOTHH 8 - - 4 4  Ot4er no
mabopaTopHOii pabore.
ICoOecemoBaHue 110
MaTcpuaiaM cTaTew.
[T epMHUHOIOTMUECKUI
ITUKTAHT.
ITpon3BoACTBO METa0OIUTOB 6 2 - 2 2 Ompoc
DepmeHTHasT OMOTEXHOIOTHUS 6 2 - 2 2 Ormpoc
buorexHomorus B MeTUIINHE 8 - 4 - 4 Ompoc. BeicTymuieHue (
JIOKJIQZIOM.
[TumeBast GMOTEXHOIOTHS 8 - 4 - 4 Onpoc. Beictymienue (
JIOKJIQZIOM.
DKoyornueckas OMOTEXHOIOTHS 4 - 4 - 4 Kourposneuas pabora N
3.
Kirerounast u TkaHeBast 10 - 2 4 4 Onpoc. Beictymienue (
OMOTEXHOJIOTHUS JOKJIAJIOM.
XuMus 1 OMOTEXHOIOTHS 6 - 2 - 4 Ompoc. Brictymienue (
JOKJIaZIOM.
MosekynsipHbie OCHOBBI U 12 2 2 4 4 KourposbHas pabora N
MPaKTUYECKOE IPUMECHEHHUE 4.
METO/IOB M'€HETHYECKOM
HUHXECHEPUU
Hanobuorexnonmornu 8 - 4 - 4 Ompoc. BeicTyuienue (
JIOKJIAJIOM.
IloaroroBka Kk 3a4eTy C OLIEHKOH, 4 4 OtBer Ha 3adeTe
c/1aya 3a4yera ¢ OIICHKOM
HToro mo aucuuminae 144 20 30 28 66
JlabopaTopHble U NPaKTHYECKUE3aAHITUSA
No HaumenoBanue 1abopaTopHBIX U MPAKTHYECKUX PadOT Kon-Bo
paszzena ayz.
4acoB
1 Tema 1. benku 1 HyKJIEMHOBBIE KUCIIOTHI: CBSI3b CTPYKTYPHI M PYHKIIMH. 6
1 Tema 2. CtpykTypa T€HOMOB BHPYCOB, MpO- U dyKapuoT. HesmepHbie 4
TE€HOMBI.
1 Tema 3. Monexynspabsie Mexann3Mbl perutnkarmu JJTHK. 2
1 Tema 4. MonexkynsipHble OCHOBBI KaHI[epOreHe3a 2
1 Tema 5. MonexkynspHbele Mexanu3Mbl penapanuu JJHK. 2
1 Tema 6. MonekynsipHbIE MEXaHU3MBI PETYJSIUU KJIETOYHOTO IUKJIA, 2
CTapeHHs! ¥ MPOrPaMMHUPYEMON KIIETOYHOW THOEN
2 Tema 7. O0BEKTHI OMOTEXHOJIOTHH. 4
2 Tema8. I[Tpon3BoaCTBO METAOOIUTOB. 2
2 Tema 9. DepMeHTHASE OMOTEXHOJIOTHSL. 2
2 Tema 10. BuorexHoNOrus B MEAULIMHE. 4




Tema 11. IIumeBas OMOTEXHOJIOTHA.

Tema 12. Dxomoruyeckasi OMOTEXHOJIOTHSL.

Tema 13. KnetouHast 1 TKaHeBass OMOTEXHOJIOTHS.

Tema 14. Xumus 1 OMOTEXHOIOTHSL.

Tema 15. MonexkynsipHble OCHOBBI U IMTPAKTUYECKOE TPUMEHEHHUE METOI0B
T€HETUYECKON MHKECHEPHUH

2 Tema 16. HaHOOHOTEXHOIOTHH. 4

NINNININ
OIN O |~

4.3 Cooeprcanue pazoenos (mem) oucyuniun

Pa3nea 1. «MoJekyasipHasi 0H0JIOTHS»

Jleknus 1. BBeieHue B MOJIeKYJIsIpHYI0 OHoJioruio. UcTopusi pa3BuTHS MOJIEKYJISIPHO#
ouoJiornu. (2 yaca)

MosnekynsipHast Ouosiorusi kak Hayka. OCHOBHBIE 3Tallbl Pa3BUTHS M Hanbosee KpyIHbIE
OTKpPBITHSL  MOJIEKYJspHOW Ouojoruu. MeTronpl MoOJEKyasipHOM Ouonoruu. Baxueiue
JOCTH)KEHUS, COBPEMEHHbIE TEOPETUYECKUE U MPAKTUYECKUE 3a/aud MOJIEKYJISIpHOW OMOJIOTuu.
CBs13b MOJIEKYJISIPHOM OMOJIOTUU C IPYTUMH HayKaMHu.

JlaGopaTopublie 3aHaTHS 1-3. BeJIKH M HYKJEHHOBbIE KHCJIOTBI: CBSI3b CTPYKTYPbI U
¢yukuuu. (6 yacon)

AMUHOKHMCIOTHBI cocTaB OenkoB. Ilentuapl. CTpykTypHass opraHuzanusi OEJKOB.
@onnuHr, paboTa aJeHWIATIUKIA3HON cucteMbl. DyHknum manepoHoB. I[lomudepmenTHbIC
KOMIUIEKCBl W WX OpraHum3auus. benkoBas wuHxeHepus. BHexieTouHbI CcHHTE3 OENKOB:
IPOKAPUOTUYECKUE U DYKAPUOTUYECKHE OECKJIETOUHbIE OENOKCUHTE3UPYIOUIUE CHUCTEMBI,
IPOTOYHbIE CHUCTEMbl CHHTe3a Oenka. PasHooOpasue cTpykTyp M (yHKuuil OenkoB. CBsi3b
CTPYKTYpPHI U (yHKIHIA OenKoB. MEKXMOEKYISpHBIE B3aUMOJCHCTBUS (HYKJIEMHOBBIE KUCIOTHI U
OenKu, monMcaxapuibl U OCNIKHU, JIMIUABI U O€NIKM, MOJUCcaxapuabl U JTUIHJIBL, OEOK — OeKOBbIE
B3aMMOJICHCTBUS) U UX POJIb B (PYHKIIMOHUPOBAHUY KUBBIX cucTeM. CTPYKTYpHO-()yHKIIMOHAJIbHAS
IBOIOLUS OEIIKOB.

Beinenenue u nepBble XMMUYECKHE MCCIIENOBAaHUS HYKIIEMHOBBIX KHCIOT. Jloka3aTenbCcTBa
¢ynkunit JIHK kak xpaHutens reHetndyeckoil mHpopmanuu. PacmmppoBka reHeTHYecKoro Koja.
CtpykTypa HYKJIEUHOBBIX KHUCIOT. C2'3H10- 1 C3'3H10- KOH(MOpPMAIMU TIEHTO3, CHH- U aHTH-
koHpopmanuu. [Tonumopdusm asoitHoi cniupanu: B, A, C u Z-dpopmsl ITHK, ux xapakrepucTtrka u
ycioBusi Bo3HukHoBeHUs. CBepxcnupammsanus JJHK. JIHK u PHK kak HocuTenu reHeTHdeckoit
unpopmauuu. Crpykrypa u ¢ynkuun PHK. Ilpunuuner cexBenuposanus JIHK. Conepxanue
HYKJIEMHOBBIX KUCJIOT B reHoMmax B ¢uuorenese. JIHK-napanokc (mapanokc «C») ¥ €ro NpUUUHBI.
Karanmutnueckue (pubo3umubie) ¢pynkuuun PHK. Konuenmus «Mup PHK», npeamectBoBasiiero
mupy «JIHK-6enxu».

IIpakTHyeckoe 3anAaTHE 1. CTPYKTYpa reHOMOB BHPYCOB, IIPO- U 3ykapuot. HesinepHsbie
reHoMBblI. (2 yaca)

CrpyKkTypa reHOMOB IIPO- U SyKapHOT. Y HUKAJIbHBIEC U TIOBTOPSIIOIINECS TE€HBI, CTPYKTYPHBIE
U peryiasTopHble TeHbl. OCOOEHHOCTHM CTpOEHHMS TEHOB Npo- U dykapuor. CTpykTypa
TPAHCKPHUIITOHOB W PETYJSILUSA TPAHCKPUIILUU y MPO- U dyKapHuoT. ['oMeo3ucHsle renpl. OyHKIMu
reHoB. CaremumntHas JIHK. Mx accommanus ¢ reTepoXpoMaTHHOBBIMU OOJACTSIMH, pa3Mephl,
BHJIOBas crielnPpuUIHOCTD. TemomepHbie mocaeaoBarenbHoctu JJHK.

IIpoueccunr PHK y sykapuot. CrnaiicuHr u ero Buabl: ciuiaiicusr siiepHoi npo MPHK,
LMC-CIUIACUHT, TpaHc-crutaiicuur, craricnar TPHK, crutaiicnsr B renax pPHK Husmmx sykapuor,
aJIbTEPHATUBHBIN CIUIAWCHHT JP.

HesnepHbie reHOMBI. [IONBMIJKHBIE TE€HETHYECKHE DJJIEMEHTHI W DBOJIOLUS T'€HOMOB.
Bakrepuanbable muazMunbl. |S-anmeMeHTs U TpaHCHO30HBI OakTepuid. [loABMKHBIE T€HETHYECKHE
JJIEMEHTBI JYKapHOT: CTPOCHME M MEXAaHWU3M MUIPALMU; POJIb TPAHCIIO30HOB B MOJIEKYJISIPHBIX



IpoLeccax BOJIIOIMHA TEHOMOB: XPOMOCOMHBIE IIEPECTPOIMKH, BIUSIHUE UX HA XapaKTep 3KCIPECCUU
TEHOB, TOPU30HTAJIBHBIN [IEPEHOC I'€HOB: CTPYKTYypa XpOMATHHA.

I'enombl opranemn osykapuoT. [JHK MuToXoHapuii M XJIOpOIJIAcTOB: OCOOEHHOCTH
CTPOEHMS, TEHETUYECKUI COCTaB. DKCIPECCUSI MUTOXOHAPUAJIBHBIX I'€HOB, KOHTPOJIb CO CTOPOHBI
anpa. Permkanus mutoxonapuansHod U xyoporactHo JJHK. Ponb snepHoro anmapara B 9TUX
nporeccax. [Tormmmopduzm mutoxouapuansaoi JITHK u sBosrorus yenoseka.

JladopaTopHoe 3ansitue 4. CTPyKTypa reHOMOB BHPYCOB, IIPO- U 3ykapuoT. Hesiiepubie
reHoMbl. (2 yaca)

JHK-conepxamme Bupychl u ¢aru. PHK-conepkamue Bupychl. THIBI T€eHETHYECKOTO
MarepHaia, MeXaHu3M perumkanuid. OcoOeHHOCTH CTPOEHUSI TeHOB OakTeprogaroB, BUPYCOB U
TreHOB 3yKapuoT. POpMBI CYIIECTBOBAHUSI BUPYCOB, MPOCTHIE U CIOXHBIE BUPYCHI, UX (OPMBI U
pa3Mepbl. Tunel B3auMoecTBus BUpyca U KiIeTKH. CriocoObl MPOHUKHOBEHMSI BUPYCOB B KJIETKH.
Craguu  pempoiyKIMU BUpyca: CHHTE3 Bupycocneuuduueckux OeIKOB U periuKanus
HYKJIEMHOBBIX KuCJIOT. OOpaTHast TpaHckpumuus. COOpka BHPYCHBIX YaCTUI[ U MX BBIXOJ W3
KJIETKH. 3HaueHue BUpycoB. [IporcxoxaeHne BUPYCOB U UX POJib B 3BOJIIOLIMH.

Jlekums 2. MoJieKyasipHble MEXaHU3MbI pelInKanuu. (2 yaca)

HoxazarensctBo  cmocodnoctu  monekyn JIHK k  camoynBoenuto. Ilonsartue o
KOHCEPBATUBHOM M HEKOHcepBaTHBHOW pemumkauuu. Iloareepknenue IlonmykoHcepBaTuBHOTO
XapakTepa peIUIMKaluy B SKCIIEPUMEHTE Ha XPOMOCOMaX, J1I0Ka3aTeIbCTBO KOIUPOBAHUS MaTPULIBL.
Metop «aHan3a JTMKaWIIuX COceNe» B MOCIEN0BATEIbHOCTH HYKIEOTUIOB, KaK JOKa3aTeIbCTBO
aHTunapaieabHocTH pacnonoxxkenus Huted JIHK. ®epmenratuBnas cucrema cunresa JJHK.
ITepBast cxemMa IPEpPBIBUCTON aHTUIAPAJUIEIbHON perumkanuu Pumkn-Oka3aku U J0Ka3aTellbCTBa
e€ nonoxxenui. Manunanus permkatuBHbix Hener JJHK ¢ nomombio PHK-3arpaBok. Pennukanus
IByIenoyeuyHoil antumnapamnenbHoi nuHenod nenu JIHK (II-as cxema Oxasaku). Peruukanus
onnonenoyeunbix JIHK copepxamux ¢aroB Ha mpumepe ®X 174, nokazarenbCTBO y4acTHs
3arpaBouHbIX (parmMentoB PHK B ux perumkanuu. Ilonarue o mnpaiimaze. Pemnmkanus
nsynenodeuyHod kosenesor JIHK. Mopens pasmaTeIBaromero pyjioHa M MOJENb PEIUIMKAlUU B
IByX HampasieHusx (Monenb KepHcea). JIHK-pacruieratomue 6ei1ku, UX OCHOBHbIE XapaKTEPUCTUKU
u Ouonornyeckue ¢ynkuuu. [lnaBsmme Oenxku Ansbeprca (1977) u ux xoomepauus ¢ JIHK
nonumepaszoid. Ilonstue o JIHK renmkazax, Tononzomepazax (TOHNOJOTMYECKHX PENAKCUPYIOIIMX
6enkax). JIHK rupassl. Moaenu ux aecTBus U Koorneparusi.

IIpakTnueckoe 3ansTHe 2. Moseky/asipHble MeXaHU3MbI peluInKanuu. (2 yaca)

CKOpoOCTb M HalpasJIeHUE PEIUIMKALUU y IpO- U 3yKapuoT. [lonsaTue o permkonax. Cxema
NpEpBIBUCTON  aHTUNapayienbHoN  permmkanuun  KopuOepra-Oxazaku. CpeaHsisi  CKOpOCTb
pernkaimu. Xumudeckas npupoga JHK-nomumepassr 1 (depment Kopubepra). ®@ynkuuun
depmenta. Mexanusm geiicteust JIHK-monmumepaser [. Buabl marpun-zatpasok no KopuOGepry.
Ox3onykieazHasd akTtuBHOCTh JIHK-mosmmmepaselr 1. Cxema HeNnpepbIBHOW aHTHIApaIeIbHON
perkanuu 1o Kopabepry. Cxema mapamensHoi permukamuu Kepaca. O6napyxkenune JIHK-
nonumepassl Il u 111 E. coli, ux xapakTepucTuka u CBOWCTBA.

Jlekuus 3. I'eneTnyeckasi pekomOuHanus. (2 yaca)

OcHoBHble THUNBI pekoMOuHanMu. [‘oMomornyHasi, wuiaum oOmIeH, peKkoMOMHAIuS.
dopMHpOBaHUE TETEPOAyIUIEKCAa - KIIOYEBOIO IMPOMEXYTOUHOTH MpOJyKTa (MHTEpMeauara)
peKOMOMHAIINN. DKTOTTMYECKass PEKOMOMHAIUS 1 €€ OMOJIOTUYECKasi pOJib.

Mopnens Xommpaes. "llomyxmazma Xommpnes"."Murpanus BerBieHus". ®opMupoBaHue
retepoaymiekca. CxemMa wW30MepH3alliyd TMOJMyxuasmbl, mpemioxeHHas X. I[lorrepom u [/l
Hpeccnepom. HekpoccoBepHble XpOMaTHAbI, PEKOMOMHAHTHBIE XPOMATHAbI BTOPOTO THIIA
(kpoccoBepHBIE), peKOMOMHAIIMOHHEIHN TeTepoayruieke. "Konsepcus rena".



Ponp cnienmanbHbIX 3HIOHYKIIEa3 (Pe30Ba3) B pa3pylieHUH MOTyXUa3Mbl y Oakreprodaros
T4 u T7, E. coli, npoxokeir u yenoBeka. benku E. coli, ocymecTisionye MUTrpay0 BeTBICHUS
MOJIyXUa3MBbl.

I'eneTndeckuii KOHTpPOJAL pekomOmHammu y E. coli. Tpu mnyrd TOMOJIOTrHYHOM
pexkomOnnanmu y E. coli (A. Kumapk, 1973). ®opmmpoBanue RecA-JIHK-dpunamenta B
MOJTOTOBUTENIbHOM, MPECUHANITUYECKOM CTaAMNK KPOCCUHIOBepa. Peakiinu cHHaNTUYeCKO# cTaqun
KPOCCHHTOBepa BHYTPHU PriraMeHTOB. [locTCHHANTHYECKUI TeTepOIyTIIICKC.

Ponws dpepmenta RecBCD-Hykiea3bl B reHeTHUecKol pekoMOuHammu. Ponb 6enkoB RuvA,
RuvB u RuvC B murpanuu BeTBIEHHUS M pa3pelleHUE MOIyXHa3mbl. Mojeinbp peKoMOMHAIMU Ha
OCHOBe perapanuu asyrenodeynbix paspeiBoB JJTHK (OKocrtak, 1983).

Jleknus 4. MoJiekyjsipHble OCHOBBI KaHIleporeHesa. (2 yaca)

Tpancopmanusi KIETOK B Tpolecce omyxosneoOpa3zoBaHus. [IpUYMHBI BO3HUKHOBEHHS
omyxoseil. Ponb HaciencTBEHHOCTH, BUPYCHOW M 3KOJOTHYECKOW KOMIIOHEHTHI B Pa3BUTUU
OILyXOJIEH YEJIOBEKa.

['eHeTnyeckuil KOHTPOJIb MeTacTa3upoBaHHs. MHOTOCTYNEHYAaTOCTh (OPMHUPOBAHUS
OITYXOJIH (OIyXOJeBasi IPOrPECCHs]).

IpakTuyeckoe 3anaTue 3. MoJiekyJ/sipHble 0CHOBbI KaHIleporeHesa. (2 yaca)
[Iporoonkorensl. OHKOreHsl. MexaHu3Ma NpeBpallleHUs] MPOTOOHKOI€HOB B OHKOIEHBI.
AHTHOHKOTEHBI, WU F€HbI-CYIIPECCOPHI OITYXOJIEH.

Jleknus 5. MoJiekyasipabie Mmexanusmbl penapanuu JJHK. (2 yaca)

[Mpuunnbl omubok npu cuntese JJHK, ux xomuuectBo in Vitro. Dramsl nmposepku JJHK mpu
penapauuu. OyHKIMS GEpPMEHTOB penapanuy. TUIbI CHOHTAHHBIX U UHAYLHUPYEMBIX NOBPEXKACHUN
JHK IlocnenctBus Hapymenuid B cucreMe penapaunu. Tunsl nospexaenuit B JITHK (oxkucnenue,
JI€3aMUHUPOBAaHNE, AIKUIIMPOBAaHUE, 00pa30BaHNE TAMUHOBBIX TUMEPOB, aIllypUHHU3ALMS).

JlabGopaTopHoe 3ausitue 5. Moaekyasipubie Mexanusmbl penapauuu IHK. (2 yaca)

Cuctembl penapanuu (mpsMasi penapanusi, SKCUM3MOHHAs pemnapanus). HykneotunHas
skcum3noHHas pemnapanus (ATd-3aBucumbiii MexaHusMm yaanenus mnospexaenuid u3z JHK).
[IpencraBienue o skcuHyKkiease U e€ nporomepax (uvrA, uvr B, uvr C). Penapanunonnas cucrema
JIHK uenoBeka. Pemapanus ommbox pemnukanuu JIHK. PexomOnnanTHast (mocTpenjukaTuBHAs)
penapanus. SOS-penapanus.

Jlexuust 6. MoJsieKkyJIsipHble MeXaHU3MbI PeryJsiiMi KJIeTOYHOr0 LHKJA, CTAPEHUS] U
NpOrpaMMHUpyeMoii KJ1eTo4Hoi rudesu. (2 yaca)

[Tepuonsr knerounoro nukia: Gi, S, G2 u MUTO3, X XapakTepucTuka. [Ipo1omKUTENbHOCTD
KJIETOYHOTO IMKJIa ¥ ero ¢a3 B pa3iuuHbIX KieTkax. CHrHajabl pa3MHOXKEHMS KIIETOK, HX
XapakTepucTuka. OTrpaHMUYEHHE 4YHUCIIa KIETOYHBIX J€JICHMM B HOPMAJIbHBIX KIETKAX M €ro
3HaueHune. benku—perynaropsl cMeHbI a3 KIETOYHOTO IuKiIa. Poik reHa pS3 u KoaupyeMoro um
6enka B OJIOKMPOBAaHUM MUTOTHYECKOTO LIMKJIA pH noBpexaeHusx JHK.

IIpakTnyeckoe 3ansaTHe 4. Moseky/asipHble MeXaHHU3MbI pPeryJasiiMu KJIETOYHOIO
LHHMKJIA, CTAPEHHUS M NPOrPaMMHUPYeMOii KJIeTOYHO# rudein. (2 yaca)

MonekynsipHble OCHOBBI ctapenus. Dpdext Xeitduuka. CTpykrypa Tenomep. Teaomepsl u
npobiieMa KOHIIEBOW Hepoperuinkanuu. JlelictBue Tenomepasbl. TeroMmepHas TeOpHsl CTapeHHUS.
HeoGpatumble u3menenuss JHK, napymenuss B cunreze PHK wu OGenkoB, B oOpa3zoBaHuu,
TPAHCIIOPTE M HCIIOJIb30BAHWM DHEPTUH, MaJCHHE WHTEHCHBHOCTH CHUHTE3a MEAMATOPOB M psiaa
ropMoHOB. lIpekpaiienre MUTO3a, BBIKIFOYCHUE ACUCTBUS TEIOMEpasbl.

[TporpamMupyemast KJeTo4Hasi ruOeb WIK anonTo3. MexaHu3M aronro3a, ero 3Ha4eHue u
perymsnus. Ponp Oenka rera p53 B anonto3e. Poib aronro3a B pa3BUTHH OpraHU3Ma M SBOJIIOLIUH.



Pasnen 2. «buorexnosaorus»
Jleknusi 7. BuoTeXHOJI0TUsI — pa3/aes NpaKTH4YecKoi 0HoJIoruu. (2 yaca)
buorexnonoruss kak Hayka u chepa mnpousBoiacTBa. Kparkas UCTOpUS pa3BUTHUS
OouorexHonoruu. buorexnonorus u GpyH1aMeHTaNbHbIE TUCUUTUIHHBI.
CoBpeMeHHbBIE HANIPABJICHUS PA3BUTHSA OMOTEXHOIOTHH.

JlaGopaTopHble 3aHsATHSI 6-7. O0beKTHI OMOTEXHOJIOTHH. (4 yaca)

Mukpoopranu3Mbl IPOMBILIUIEHHOTO Ha3HadeHHs. KolndecTBeHHbIE XapaKTEPUCTUKH
MHUKPOOPTaHU3MOB: CKOPOCTb POCTa, BBIXOJ OMOMAacchl, METa0OINYecKuil KO3 UIEeHT. Adpanus
pU KYJIbTUBUPOBAHUU MUKPOOPTaHU3MOB.

Kunetnueckne XapakTepUCTHKH MHUKPOOHBIX monymsuuid. CrocoObl KyJbTHBHPOBAHUS
MUKpPOOPTraHU3MOB: MOBEPXHOCTHBIM W TiayOuHHBIA. llepmomuueckass KynbTypa, (asel pocra,
MaTeMaTHuecKas Mojenb. Ilepuoaudeckue KynbTyphl. HenpepreiBHOE KyJIbTHUBHPOBAHHE IITAMMOB.
[Tpouecc moxHoro BeITecHeHUs . [Iporiecc moaHOro cMemeHns. XeMocTaTHOE KYJIbTHBUPOBAHHUE.

Kouexkum KyJIbTyp MUKPOOPTaHU3MOB U IATEHTOBAHHUE MIPOIYIIEHTOB.

Jlekuus 8. Ilpou3BoacTBO MeTad0INTOB. (2 Yaca)

Kpatkasi xapakTepucTHKa MHUKPOOPTaHU3MOB-TIPOIYIIEHTOB. [lepCcreKTHBHBIE HUCTOYHUKU
yriaepoaa, a3ora W POCTOBBIX (hakTopoB. HaydHble TPHHIOUIEI 00ECHEUYCHHS CBEPXITPOTYKIIHH
(HampaBJICHHBI ~ MyTareHe3 W celekius). TexHojormdyeckoe 00OpyJoBaHHE.  DTarlbl
MHUKPOOHOJIOTHYECKOTO MPOon3BoAcTBa. DepMeHTAMsI U €€ BUABI. MUKPOOHOIOTHYSCKUNA CUHTE3
OeKa ¥ mpo0JIeMbl OECKIIETOYHONH OMOTEXHOJIOTHH.

buonornueckass poiib aHTUOMOTUKOB KaK BTOPUYHBIX MeTabonuToB. IIpomcxoxaeHue
AHTHOMOTUKOB M DHBOJIONMS UX (QyHKIMA. BO3MOXHOCTh CKPUHHMHIA HU3KOMOJCKYJISIPHBIX
OMOperysIaTopoB MNpu oTOOpe 10 aHTHOMOTHYECKOH (YHKIMU (MMMYHOJCIIPECCAHTOB,
UHTHOUTOPOB (PEPMEHTOB KUBOTHOTO MPOUCXOKICHHUS U IP.).

JlabopaTopHnoe 3ansitue 8. [Ipon3BoacTBo MeTa001UTOB. (2 Yyaca)

HonyquHe TCPBHUYHBIX MeTa0O0JIUTOB: HE3aMCHUMBIX AMHUHOKUCJIOT, BUTaAaMHHOB,
OpPraHWYECKUX KHCIOT; BTOPHUYHBIX METAa0OTUTOB: AHTHOMOTHUKOB, CTEepOUIOB. lIpoayreHTHl,
XHUMH3M TPOIEeCCOB, hepMeHTAIs, UCTIOIH30BaHNE META0O0IUTOB.

Jlekuusi 9. ®epmeHTHAs1 OUOTEXHOJOTHS. (2 Yaca)

Hcnons3oBanue (EepMEHTOB B MHINEBOM, JErKOW MPOMBINIIEHHOCTH, MEIUIIMHE,
JKUBOTHOBOJACTBE. MmMmoOwnu3oBanHeie  pepmeHTsl. Mcmonb3oBaHne HMMMOOMIM30BAHHBIX
bepMEeHTOB ¥ KJIETOK B THUIIEBOH, (apMaleBTUYECKON MPOMBIIUIEHHOCTH, MEIUIIUHE,
OPraHU4YeCKOM CHHTE3€ U JIp. bBHOCEeHCOpBI 1 MOHUTOPHUHTA.

JlabopaTopHoe 3ansitue 9. @epMeHTHAsI OMOTEXHOJIOTHS. (2 Yaca)
[Tonyuenune d¢epmeHTOoB U (QepMeHTHBIX mpenaparoB. CrnocoObl UMMOOWIH3AIUN
(hepMEHTOB U KIIETOK.

IpakTuueckue 3ausitusi 5-6. buorexuosiorns B Mmequuute. (4 yaca)

HemonudunmpoBaHHple ¥ MYyTaHTHBIE KIETKHM W CHHTE3HpPYEMble HMH COEIMHEHUS.
[IponsBoacTBo anTHOMOTUKOB. MMMyHOOMOTEXHOMOTHS. [Ipom3BomacTBo BakiuH. [Ipon3BoACTBO
MOHOKJIOHAJIBHBIX AHTHUTE] C WCIOJIb30BAaHHEM COMATHYECKHMX THOPHIOB JKUBOTHBIX KIETOK.
MexaHu3Mbpl MMMYHHOTO OTBETAa Ha KOHKPETHBIM aHTUTeH. MOHOKJIOHAJbHBIE aHTHUTENA Kak
cnenuduyeckue COPOCHTHI MPHU BBIACICHUU U OYUCTKE OHOTEXHOJOTUYECKUX MPOIYKTOB.
MOHOKJIOHANIbHBIE aHTHTENIa B Tepamuu U NpoduinakTuke. [lepcrnekTHBBI BBICOKOCTIEITN(DUYHBIX
BaKIIMH, MMMYHOTOKCHHOB. BKIIIOueHHE MOHOKJIOHAIBHBIX AHTHTEI B OOOJOYKY JHIIOCOM U
MOBBIIICHUE HAIMPABJICHHOCTH TpaHcnopra JiekapcTtB. CrTBosoBble KieTKU. JlocTmkeHue
OonorexHonoruu B OopbOe c pakom. [eHeTmueckue OOJE3HM UYENOBEKAa M TEHHAs Tepamusl.



I'u6punomel. banku rubpunom. Teoperndyeckue oCHOBBI Kprobuonoruu. KpuocoxpaneHue u ero
BO3MOXKHOCTH.

Ipakruueckue 3ausitus 7-8. [lumesasi onorexnoorus. (4 yaca)

MuKpoopranu3Mbl M THUIIEBbIE NPOAYKTHL. CTpareruss OWOTEXHOJOTMH B MHILEBOM
IPOMBIIIJICHHOCTH. MOJIOYHbIE HPOAYKTHI: CHOCOOBI (PepMEHTALMU MOJIOKA, IOJyYEHMs ChIpa,
Horypra, axThl, CMETaHbI U IPYTUX IIPOJYKTOB.

XnebonpoaykTel. bponuiabHble NPOM3BOJICTBA: MPOM3BOJCTBO AJKOTOJIbHBIX HANUTKOB,
N1Ba, BUHA, CIUPTA, cuapa. TeXHOIOrus moxydeHus ykeyca. [lomydenue TpaauimoHHBIX OSIKOBBIX
IPOAYKTOB METOAOM (pepMeHTaluu: COEBOro TBOpora, Kombac, pblOHBIX Omoa. benok
oHOKJIEeTOYHbIX opranuzmoB (bOO): merox HempepblBHOTO KyiabTuBHpoBaHMs. [lonyueHue
MHUKONpOTEeMHa U3 Muuenus rpuba ¢ysapuyma. [lumeBble [00aBKM M MHIPEIMEHTHI
Koncepsuposannsie oBouin. [Ipumenenus ¢pepMeHTOB pu BEIpaOOTKE (PPYKTOBBIX COKOB.

IpakTuueckue 3ausaTus 9-10. Ixoaoruueckasi Guorexnosorus. (4 yaca)

3amura OKpysKarollei cpeibl (0OUMCTKa BOJIbI, IEpepabOTKa TBEPbIX OTXOA0B, KOHTPOJIb 32
MaTOr€HHOCTBIO, JeTrpafanusi KCeHOOMOTHKOB). IIpOM3BOACTBO 3KOJIOTMYECKH YHCTOW JHEPTUU
(6rmomeTaHOTeHe3, UCTIOJIb30BAHUE COTHEYHOM SHEPTUH, TIPOU3BOJICTBO STHIOBOTO CIIHPTA).

[TepepaboTka OTXOM0B: a’poOHasi mepepadoTKa CTOKOB B CHCTEMAaxX C MEPKOJSIIMOHHBIMH
(GuIbTpaMu U CHCTEMax € UCIOIb30BAHUEM aKTHBHOTO Wia. [IpuHIMT "CEBIO0KIKEHHOTO CIIos "
AHas’poOHOE pasIokKEHHE HJIa CTOUYHBIX BOJ.

buonornyeckuii KOHTPOJb 3a CHUCTEMaMH MHKPOOHOJIOTHYECKON NepepadOTKH OTXOJIOB.
KoHtpons 3a maToreHHOCThIO. lI3BieueHHME NOJE3HBIX BEUIECTB: MOBTOPHOE HCIIOIH30BAHUE
NPOMBIIUICHHBIX CTOYHBIX BOJI; YOOpEHHE Ha OCHOBE MEePepadOTaHHOTO HaBO3a; OEIKOBBIE KOpMa,
MOJTy4aeMbIe U3 WIIa.

buonornueckass mnepepaboTka NPOMBIINIICHHBIX OTX0/A0B. lcmonb3oBaHue OTXOJ0B
MOJIOYHOM  NPOMBIIIIEHHOCTH  (CBIBOPOTKH);  LIEJUIIOJIO3HO-OYMaKHON  MPOMBIIIEHHOCTH;
TEKCTHJIbHOW MPOMBIIUICHHOCTH M MPOU3BOJCTBA KpacuTeneil. buomornueckas oumcTka rasos.
buonerpamamuss ~ KCEHOOMOTHKOB B OKpYXKalolled  cpele:  MHKpOOHas — Jerpamanus
XJIOPIPOU3BOJHBIX  YIJI€BOJOPOJIOB, apWITAJIOT€HOB, HUTPOTOJIYOJIOB, IOJIMApOMaTHYECKHX
Yrji€eBoa0opoaos, He(l)TfIHBIX SarpﬂSHeHHﬁ, NECTUIUA0B U TIOBEPXHOCTHO - AKTUBHBIX BCHICCTB.

IpakTuueckoe 3anusTue 11. Kiierounasi u TkaneBasi 6uorexnosorus. (2 yaca)
OCHOBBI KJIETOUYHOW MH)KEHEPUH. TOTHUIOTEHTHOCTh PACTUTENBHBIX KIETOK. JlocTvkeHus
KJIETOYHOW U TKAHEBOM MH)KEHEPUHU B PACTEHUEBO/ICTBE.

Jla6oparopubie 3ansTusi 10-11. Knerounas u TkaneBasi 6uorexHosiorus. (4 yaca)

KnonanbHOe MHKpPOpa3sMHOXKEHHE pacTeHuil U ero kiaccudukanus. besBupycHoe
pacteHneBoACTBO. llomyuenue, KyJIbTUBHpOBAaHHE M THOpUAM3AIMS MPOTOIUIACTOB. 3HAUYEHUE B
cenekiu.  Co3laHue  MCKYCCTBEHHBIX — acCOLMALMKM  KJIETOK  BBICHIMX  PacTeHHH ¢
MUKpPOOPraHu3MaMH KakK croco0 Moau(pUKaluyl pacTUTEIbHON KIETKH.

IMpakTuyeckoe 3ansaTue 12. Xumus u 6morexnosorusi. (2 yaca)

Pa3BuTHe CcoOBpeMEHHOW XHMMHUYECKOW OuoTexHonoruu. I[IpoW3BOACTBO OpraHUYECKHX
KUCJIOT. [Ipon3BOACTBO aMHHOKHCIOT MPH TMOMOIIMA OaKTepuid W WX MyTaHTOB. [Ipom3BoaCTBO
AMUHOKUCIIOT U3 OMOCHHTETHUECKUX MPEIIIECTBEHHUKOB ¢ MOMOIIBI0 (hepmeHTOB. Mcnonb3oBanme
aMUHOKHCIIOT. [lonydenne aHTHOMOTHKOB U cTeponioB. [lomydenne u ucnoip30BaHue KoakTopa.
[TepcrieKTHBBI XUMUYECKON MPOMBIIIIEHHOCTH. MUKPOOHOE BBIIETaYMBAHKE: BBIIIEIAYNBAIOIIIE
MHUKPOOpPraHu3Mbl.  BrlmenaunBanue ypaHa. Bo3MoXHOCTH TNpuMeHEHHs OaKTepHaIBHOTO
BhIIIleTaunBanus. [IpeBpaiieHne, HaKOIJICHHE U UMMOOWIN3ALNS METAJUIOB MHUKPOOPTraHU3MaMu
MoJMcaxapuaoB u moau-b-ruapokcubyTupara. BHONMOBpPEKICHHUS MaTepHaoB; KiaccH(pHKamus
TUTIOB OMOMOBpEeXIeHUN. MaTepuanbl, MOABEPKEHHbIC OMOMOBPEKACHUSIM: MHUIIECBBIC MPOMYKTHI,



HOCJUII0JIO3a, HNPOAYKTBI JKHUBOTHOTO TMPOUCXOXKACHHSA, INOBCPXHOCTHLBIC IMOKPLITHA, PC3UHBI U
IJ1aCTMAacCChI; TOIINIMBA U CMAa304YHbBIC MaTCpHaJibl; METAJIJIbBI 1 KAMHH.

Jlekuuss 10. MousekyasipHble OCHOBbI U MNpaKTHYecKoe NpPHMEHEHHe MeTOo10B
reHeTHYecKoil nHKeHepuu. (2 yaca)

OcHoBHbIE TOHATHS TEHHOW MHXEHEPUU: KIIOHUpOBaHUe, TpaHcphopmanusi, BeKTOp. OCHOBBI
FEHETUYECKON  MH)KEHEPUM:  PECTPUKLMOHHBIA  aHanu3, KJIOHUpOBaHUE, THOpHUIM3aLus,
onpezaeneHue HykiaeotuaHbx nociuenopatenbHocTeld JIHK u PHK. OcHoBHBIE CBOIICTBA BEKTOPOB,
UCTIOJIb3YEMBbIX B TeHHOM HHXeHepuu. MeTrouka noiaydenus: pekomonnantueix JJHK.

[Tomumopdu3m nimuHbl pecTpukimoHHbix GparmentoB (RFLP), IHK-mapkupyromme caiTe
(STS). PaznuuHble HYKJIEOTHJHBIE IOBTOPbl M MX HCIOJB30BaHUE I KapTHUPOBAHUS.
Mukpocaremuiutible  Mapkepbl.  ['eHomMHas — paktuwiockomnus.  OnpeneneHue  MOJTHOU
IIOCJIEI0BATEIbHOCTY HYKJIEOTUIOB OpPraHU3MOB. MUKpOCATEINIUThI, MX MHCIIOJNb30BaHUE IS
MOCTPOCHUS  BBICOKOHACBHINICHHBIX  reHetnueckux  kapT. JHK-unrepmputunr. banku
HYKJICOTHJIHBIX IIOCIIeIOBaTeNbHOCTEN. MexnayHnapoaHas mnporpaMma «l'eHOM  dYelloBeKay.
['enetnueckoe kapTupoBaHue. ['eHOMHas JakTUiocKonus. ['€HeTHMYEeCKH JAeTepMUHHPYEMBIE
0ose3Hu.

IIpakTnuyeckoe 3anaTue 13. MoJjieky/asipHble OCHOBBI M NPAaKTHYeCKoe NMPHUMeHeHHe
MeTO/I0B reHeTHYeCKOH MHKeHepuH. (2 yaca)

OcHoBBI OMOMH(OPMATHKH: CpPaBHEHHE MOCIEI0BATEIBHOCTEH HYKICOTHIOB, CpPaBHEHHE
nocieA0BaTeIbHOCTEN AMUHOKHUCIIOTHBIX OCTaTKOB. ['omomnorus. Wnentuduxanms
(GyHKIMOHATIBHBIX 001aCTEl reHOMa Ha OCHOBE HYKJICOTHUIHOTO COCTABA.

KionupoBanne HOBbIX reHOB. OTKpbIThie paMKu  cuuThiBaHus. llepexoxm k
[IOCJIEIOBATEIbHOCTY AMUHOKHUCIIOTHBIX OCTAaTKOB. AHaIM3 HK30H - MHTPOHHOH CTPYKTYpHI.
Omnpenenenne XpoMOCOMHOM nokanu3auuu. Ilowck perynartopHbeix snemeHTOB. Ilpenckazanue
(GYHKIIMHM KJIOHUPOBAHHOTO IreHa 10 NePBUYHON CTPYKTYpE.

[To3unmoHnHoe kinoHUpOBaHue. ['eH-KaHIUAAaT. AHAIN3 cLeIIeHus. [ eHeThuecKkne MapKepsl.

[Ipsimast v HenpsimMasi TeHHas AMarHOCTHKA.
I'eHHass WHXXEHEpPHUS BBICHIMX JYKapHOT. MozenbHble oOpraHu3Mbl. ['€eHHas Tepanus: 3ajadd,
MOJIXO/Ibl, BEKTOPHBIE CHCTEMBI. JlONOTHUTENbHAs U 3aMeCTUTeNbHas reHHas Tepanusd. OueHka u
BO3MOXKHOE YMEHbILIEHHE OMOJIOrMYECKOr0 PUCKA, CBSI3aHHOT'O C CO3JaHUEM U PACIPOCTPaHEHUEM
pexomOunantaon JITHK.

JlaGopatopubie 3ausTusa 12-13. MoaekyJasipHble OCHOBBI W  TNPaKTHYecKoe
NpPUMEHEeHHe MeTO0B reHeTHYeCKOH NHKeHepuu. (4 yaca)

OmnpeneneHne MOCIENOBATENIbHOCTH HYyKJIeoTuA0B. [lonumepasHas LienmHas peaxkuus.
Ob6nactu npumeneHus. [loaxoapl K KapTUPOBAaHHIO T'€HOMOB BBICIIMX JyKapuoT. CoznaHue
kioHotek k/IHK. Metoasl ckpununra kiaonotek k/IHK: ruOpuansanusi HyKI€MHOBBIX KHCIIOT,
UMMYHOJIOTHUYECKas AETEKLHUs CIEU(PUUECKUX aHTUTE€HOB, TOMOJIOTUYHAS PEKOMOHMHALUSA, 0TOOD
0 NMPOIYLIUPOBAHHIO OMOJIOTMUYECKH aKTUBHBIX MOJIEKYIL.

XnuMuueckuil cuHTe3 reHoB. Co3gaHME MCKYCCTBEHHBIX TIE€HETHMUYECKHMX IPOrpaMM U HX
MIPaKTHUYECKOE TPUMEHEHUE.

IpakTuueckue 3ausitus 14-15. Hano6uorexnonoruu. (4 yaca)
buounxenepus u ee nepcrektuBbl. Hanomenuuna. Hanogapmakosnorusi.

5. OBPA3BOBATEJIBHBIE TEXHOJIOI'MA

B mnpomecce mnpenomaBanust kKypca «MomnekyisipHas OWOJIOTHS» HUCHONIB3YIOTCS Kak
TPAAUITMOHHBIC TEXHOJOTHH OOydeHUs (OOBSICHUTEIHHO-UUTIOCTPATUBHBIE), TaK ¥ HOBBIC
TEXHOJIOTUH: TIPOOJIEMHOT0 00y4deHus (TpoOieMHast JISKIus, JIEKIHs ¢ 3apaHee 3arlaHuPOBAHHBIMU



omnOKaMu, J1abopaToOpHbIE 3aHATH, MpPEIoJaraloliue peueHue yueOHoi npoOieMbl), UTPOBbIC
TEXHOJIOTHUH.

OcHOBHOI 00beM yueOHOTO BPEMEHH, OTBEJCHHOTO JaHHOW MPOrpaMMON Ha MPOBEICHUE
KOHTaKTHOH pabOTBI CO CTYIEHTaMH, HCIIONb3yeTCs sl Ja00OpaTOpPHBIX padoT, B XOAe KOTOPBIX
OCBaMBAIOTCS PAKTUYECKHE YMEHHUS U HABBIKH MCCIIEI0BATEIBCKON IEATEILHOCTH: J1a00OPaTOPHBIN
XMUMHYECKUH HKCIIEPUMEHT, MOJACIMPOBAaHMSA OHOJOTMYECKUX OOBEKTOB W SIBICHHH, CO3aHUS
HAY4YHBIX PUCYHKOB. Taxxe (opMupyroTcss mpodeccHOHaTbHbIE HABBIKM, HEOOXOAWMBIC IS
JanbHeHIeil paboThl B IKOJIC: J1eJIaTh BHIBOABI U OOOOLICHHUS, COCTABIAThH JIOTHUECKHE CXEMBI,
TaONMUIIBI, AHATU3UPOBATh HAYYHBIM TEKCT, MPOBOAMTH JIAOOpaTOpHBIE pabOTHI MO paslenam
mKosbHOTO Kypea «Kierkay, «OOMeH BemecTBy, «I eHeTHKa», « DBONIOLUOHHOE YUCHHE.

Peanuzanuss  maHHOM  mporpamMMbl  IpEIyCMaTpUBaeT  aKTHBHOE  HCIOJIb30BAHUE
MYJIbTUMEMATEeXHOJIOTHI. V3710)KeHHe JeKIMOHHOTO MaTepHhajia COIPOBOXKIACTCS IPOCMOTPOM
(dparMeHToB BUJEO- U KUHO(PHUIBMOB, KOMITBIOTEPHBIX MPE3EHTALNH.

6. YYHEBHO-METOAUYECKOE H HTHOOPMALIMOHHOE OBECIIEYEHHE

6.1 Ocnosnasn r1umepamypa

1. baxenoBa U. A. OcHOBbI MojekynsipHOW Ouonoruu. Teopuss u mpakTuka: YdeOHOe
nocobue [DnekTpoHHbIN pecype] : yued. mocobue / M.A. baxxenona, T.A. Ky3nemnoBa. — DJIeKTpoH.
maH. —  Canmkr-IlerepOypr :  Jlamp, 2018. — 140 c¢. Pexum  gocryma:
https://e.lanbook.com/book/99204.

2. CmronsieB B. I1. OcHoBbl 6uoTexHonoruu. Hay4uHble OCHOBBI OMOTEXHOJOTHU: Yy4eOHOE
nocobue [DnekTpoHHBIA pecypc] : yued. mocodue / B.I1. Cnronsie, E.A. Ilnomko. — DieKTpoH.
maH. —  Cankr-Ilerepoypr :  CIIGIJITY, 2012. — 112 c¢. Pexum jgocryma:
https://e.lanbook.com/book/45315.

6.2 /[ononnumenvnasn numepamypa

1. EropoBa T. A. OcHoBbl OuotexHosoruu [Tekcr] : y4e0. mocobue st By30B MO CIIEIl.
"buonorus" / T. A. Eroposa, C. M. Knynosa, E. A. XKuByxuna. - Mocksa : Akagemus, 2003. - 208
c.

2. KonnueB A. C. Monekynsipaast Ouonorus [Tekct] : [ydeOHUK IS TEABY30B IO CIIEIl.
032400 «buosorusi»] / A. C. Konmues, I'. A. CeBactbsiHOBa. - 2-¢ W3i., uUclp. - MockBa :
Axanmemus, 2005. — 396 c.

3. KonnueB A. C. OcHOBHBIE TEPMUHBI MOJIEKYIISIpHOHN Ononoruu [Tekcr] : [yued. mocobue
st By3oB mo crnenuansHoct 032400 (050102) "buomorusa"] / A. C. Konmues, I'. A.
CeBactesHoBa. - Mocksa : KonocC, 2006. - 187 c.

4. Yuncon K. [IpyHIMIIBI ¥ METOIbI OMOXUMHH M MOJEKYISIPHON OHONIOTHH [DIIeKTPOHHBIN
pecypce] : yue6. mocodue / K. Yuncon, [[. Yonkep. — Dnektpon. nan. — Mocksa : M3narenscTBo
"JlabGopatopwus 3Hanuit", 2015. — 855 c. Pexxum nocrymna: https://e.lanbook.com/book/66244.

6.3 Ilpocpammnoe obecneuenue u Hnmepuem-pecypcot

HNuTepHeT-pecypcesl:

1. buomonekyna [anekrponnsiii pecypc]. https://biomolecula.ru/themes/biomolecules.

2. buoxumus. buodax MI'Y. [anmexrponHbIii pecypc]. http://chembaby.com/uchebnye-
materialy/bio/3-kurs/bioximiya/.

3. becruiaTHas snekTpoHHas Ouosoruueckas ouodaroTeka —https://zoomet.rul/.

ITporpammHuoe oOecrieueHue:
1. Onepaunonnas cucrema Windows.
2. Oducnas cucrema Office Professional Plus.

HNudopManimoHHbIE CHCTEMBI U TIIIAT(HOPMBI:
1. Cucrema auctaHimoHHOro oOyueHus «Moodley.


https://e.lanbook.com/book/99204
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%95%D0%B3%D0%BE%D1%80%D0%BE%D0%B2%D0%B0,%20%D0%A2%D0%B0%D1%82%D1%8C%D1%8F%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%95%D0%B3%D0%BE%D1%80%D0%BE%D0%B2%D0%B0,%20%D0%A2%D0%B0%D1%82%D1%8C%D1%8F%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
https://e.lanbook.com/book/66244
http://chembaby.com/uchebnye-materialy/bio/3-kurs/bioximiya/
http://chembaby.com/uchebnye-materialy/bio/3-kurs/bioximiya/

2. Undopmanmonnas cucrema «Taitmmaiiny.

3. [InaTdopma nsis opraHu3aiy ¥ npoBeieHrs BeounapoB «Mirapolis Virtual
Roomy.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVIMHBI

HepequL MaTCpraAJIbHO-TCXHUYCCKOT'O obecneucHUs AJIg peain3aiun O6p3,30BaTeJIBHOF0
mnmponecca 1o JUCHUILINHE:

1. YueOnasi aynuTopusi JAJisl NPOBeIeHUs 3aHATHI JeKIMoHHOro THIa — Ne 301A.
1.1. Komnbrotep (HOyTOYK),

1.2. MynapTUMEAUANIPOEKTOP,
1.3. IIpe3eHTanuu K JEKIHUSIM.

2. Y4eOHasi ayauTOpHUsl JIsA NMPOBeAeHHs] 3aHATHH CEMHHAPCKOro (NMPaKTHYeCKOro)
THNA, MPOBEJIEHUS I'PYNNOBBLIX U UHANBUAYAJIBHBIX KOHCYJIbTALM, MPOBeAeHUs TEKYIEro
KOHTPOJIA ¥ POMEKYTOUHOM aTtTecTanuu — Ne 309A.

2.1. Tepmocrar, CymnuIbHBIA IOKad, XONOMWIBHUK, MHKPOIPENaparbl, IKUBOK
OMOJIOTMYECKUI MaTepHall, MUKpOocKoIibl ononornyeckue, MbBC, monens JIHK.

2.2. Mukponpemnaparsl.

2.3. TaOmunebl.

3. llomeeHns I CAMOCTOSATEIbHOI padoThl — Ne 224B.

3.1. KommnbroTepsl (HOYyTOYKH).
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