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1. Hean u 3a1a4u y4eOHOM JUCHMILIHHBI

Ienb OCBOEHHA JAWCHMIUIMHBL. H3J0KUTh OCHOBHBIE MOJEKYJISIPHO-
OMOJIOrMYECKUE 3aKOHOMEPHOCTH JKU3HHU.

3agaya — TEOpeTUYECKOE M TNPAKTUYECKOE OCBOCHHME (PyHIAaMEHTaIbHBIX
3HAHU MOJIEKYJISIPHOM OMOJIOTHU.

2. Mecto pucuuninubl B cTpykrype OIIOII

YyeOnast mucrumuiiHa «MosekynsipHas OHONOTHs» OTHOCUTCS K YacTu
NOJrOTOBKA  CTYJAEHTOB, (OPMUPYEMOHl  yd4acTHUKaMH  00pa30oBaTeNIbHBIX
otHomeHui. [ludp aucrummmsst: b1.B.08.

N3ydyeHune qaHHOM AUCLUUIUIMHBI Oa3UpyeTcs Ha 3HAHUSAX, MOJYUYEHHBIX IpU
U3YYECHUH CICAYIOUIUMX JUCLUIUIMH: «l'€HeTMKa C OCHOBAaMHM CEIEKIUW» U
SIBIISIETCSI OCHOBOM IS U3YYCHHS TUCIUTUIUHBI — « OCHOBBI OMOTEXHOIOTHIY.

HeoOxoaumMpIMi ~ yCTIOBUSIMU  JIJII  YCBOGHHUS y4e€OHOW AUCIMILTAHBI
SBIISIOTCA 3HAHUS: OCHOB IIKOJBHOW MPOTpaMMbl OOIIeH OHOJOTHUH, YMEHHUS
CaMOCTOSITEJIbHO ~ aHAJM3UpOBaTh M U3jJaratb 0a30Byl0 U  CHEHUAIBbHYIO
JIOTIOJIHUTEIbHYI0 MH(POPMAIMIO, HABBIKA TIOCTAHOBKU U PELLECHUS MOJIEKYJISIPHBIX
OMOJIOrMUYECKUX npobiiem, TaKke CaMOCTOSITEIIbHOU paboThI co
CIIEIMAIN3UPOBAHHON HAYYHOM JINTEPATYPOH.

3. IlepeyeHs NMIaAHUPYeMbIX Pe3yJabTATOB O0y4YeHHsl MO IMCHUILIIMHE,

COOTHECCHHBIX ¢ HHAUKATOPAMHA J0CTHKCHUHA KOMIIeTEHIIUH

Koa mo ®1'OC OB Nuaukarop Pe3yabTaTrhl 00yueHust

JOCTHXKCHHUA no AMCIHMIIJINHE

Oo6menpodeccrnoHanbHasA

OIIK-5 OIIK-5.1 3HAET: OCHOBBI MOJIEKYJISIPHOM
OIIK-5.2 OMOJIOTUU U TEHETHUKHU.
Ywmeer: IIPUMEHSATH
COBPEMEHHBIE

DKCIIEPUMEHTAIIBHBIE ~ METO/bI
MOJIEKYJISIPHOM OHOJOTUM AJis
penieHus ouoJsoro-
MEIUILMHCKHUX 3a/1a4.

Bnaneer HaBbikamu: paboOTHI €
COBPEMEHHOU anraparypou
IS MOJIEKYJIIPHO-
T€HETUYECKUX MCCIIETOBAHUM.

4. CTpyKTYypa M coepkaHue y4eOHoi JUCHMILTUHbI



4.1. O0bem y4eOHOM TUCUMIIIMHBI U BUAbI Y4e0HOH padoThI

O0bém yacos /
Bua yueoHoi padoThI SATCTHDIX CAMHHT
Ounasn O4Ho-3204Hast
¢hopma ¢hopma
O61mast Tpy10€éMKOCTh JUCUUIIJINHbBI 108 u./ 3,0 3.e. | 108 u./ 3,0 3.e.
Oobs13aTeibHAsi ayAUTOPHAs HArpy3Ka 42 18
(BCero 4acoB) B TOM 4HCJI€:
Jlexumu 20 8
CeMHHapCKHUE 3aHATHUS — —
[IpakTrueckue 3aHsATHS 22 10
JlabopaTopHbIie pabOThI - —
KypcoBas paboTa / KypcoBO# POEKT — —
Hpyrue ¢opmbl oOpraHu3auu  y4eOHOTro — —
npoiiecca (KOHTpOJIbHBIC paboTHhI,
WHIMBUyaJIbHBIE 3aHITHS, KOHCYJIbTAllUU U
JIp.)
CamocrosiTeibHasi  padoTa  CTyJeHTA 39 48
(Bcero 4acoB)
dopma aTTecTarun IK3aMeH IK3aMeH
(8 cemectp) (cemectp C,
cemectp D)

4.2. Conep:xaHue pa3aesioB M CHUIINHBI

Tema 1. buononumepbl KIETKH Kak OOBEKTHl H3YYEHHUS MOJIEKYJSPHOU
OMOJIOTHH.
[Tonsitue «MonexkynsipHass Ouonorusi». Kputepun xuBoro. OpraHudeckue
BEIIECTBA KJIETKH: UX CTPOCHUE U (DYHKIIUH.

Tema 2. Pernmukanuu monekynsl JTHK.
MexaHu3M peruimKanui. XapakTeprucTHKa PEIIMKaTUBHOTO MPOLIECCa.

Tema 3. ®opwmsr THK.
A-dopma THK, B-popma JIHK, Z-popma JTHK.

Tewma 4. TenoMepsl Kak HHAUKATOPBI OMOJIOTMYIECKOTO BO3pacTa.
TenomepHbIe y9acTKH XPOMOCOM, X CTPOCHHE U (HYHKIIUH.

Tema 5. buocunTtes Genka.
Peanuzanus reneTnueckoro koja B kiaerke. TpaHnckpumnuus. TpaHCsius.

Tembl 6-7. CTpoeHHE U SIKCIIPECCHS TEHOB B KJIETKAaX MPOKAPUOT U 3YKAPHUOT.
['enpr mpokapuor. Omnepossl. Perynsums TpaHckpuniuu. ['eHbl 3yKapuoT, HX
CTPYKTypA.

Tema 8. Hykneocoma, XpoMaTuH, XpoMacoMma.
VYpoBau komnaktuzauuu JJHK.

Tema 9. [lonmumepasnas nenHas peakuus ([1LP).



Peakiimonnas cmecs juist I[P, DTansl peakuum.
Tema 10. CekBeHUpPOBaHHE MOJIUMEPOB.

CexBenupoBanue 1o Canrepy. MHTEepnpeTanus 1aHHbBIX.

4.3. Jlekunu
Ne Ha3BaHue Tembl O0bém yacoB
n/n Ounas OuHo-
¢bopma 3204YHAas
dbopma
8 cemectp — ODO / cemectp C, cemectp D — O3DO
1 buononuMepbl KIEeTKHM Kak OOBEKTHI H3yYCHHS
" | MOJIEKYJIIpHO# OMOJIOTHHU 2 2
2. | Penmmkanun monexkynsl JJTHK 2 2
3. | ®opwmsr IHK 2 —
4 Tenomepsl Kak WHAUKATOPHI OHOJOTHYECKOTO 2 —
BO3pacTa
5. | buocunres 6enka 2 2
6 CrpoeHne ® DOKCIpeccHss TEHOB B  KIETKaxX 4 2
MPOKAPUOT U DYKAPHOT.
7. | Hykiieocoma, XxpomMaTuH, XpoMacoma 2 —
8. | [lonumepasnas uennas peakuus (I1L[P) 2 —
9. | CekBeHHMpPOBAHUE MOJUMEPOB 2 —
Hroro: 20 8
4.4. IlpakTnyeckue / ceMMHAPCKHE 3aHSITHSA
Ne Ha3BaHue Tembl O0bém yacos
n/n Ounas OuHo-
dopma | 3aouHas
dbopma
1. | MonekynsipHblE OCHOBBI HACJIEICTBEHHOCTH 2 2
5 AMHMHOKUCITIOTHI, Oenku. OnTuyeckas U3oMepus 2 —
AMHHOKHCJIOT
3. | CuHTe3 QYyHKIMOHAIBHOTO MPOAYKTA T'eHa 2 2
4 YcranoBieHue MOCJIEA0BATEILHOCTH 2 —
" | Hykireotn10B B Mosiekysie JJHK
5 YcraHoBICHUE MOCJIEOBATEIIbHOCTH 2 2
" | mykireornioB B mosiekysiax JIHK u PHK
6. | KomOuHupoBaHHbBIC 3a/1a4H 8 4
7. | Perynsuns KJI€TOYHOTO MUKJIA KJIETKH. ATIONTO3 2 —
8 | Oukorenes 2 —
Hroro: 22 10

4.5. JlaGopaTopHbie pad0ThI HE IPETYCMOTPEHBI




4.6. CamocTosiTeJibHAs padoTa CTYICHTOB

n/n

HauMeHoBaHue
pa3nena / TeMmbl

Buja camocrosiTe IbHOM
padoThI

O0BLEéM yacoB

Ounas
¢popma

OuHo-
32049HAas

¢popma

CocTaBbTE CIIUCOK
HCCIICIOBATEIICH,
BHECIINX BaKHBIN BKJIA]
B Pa3BUTHE OJTHOTO U3
HANpaBJICHUN
MOJICKYJISIPHOU
OMOJIOTUH.
[Ipoananusupyure ux
HAy4YHBIU YTh

TIOJITOTOBKA JOKJIAIOB,
pedepaToB

10

Paccmotpure u onumure
MPUMEHEHHE OJTHOTO U3
METOJIOB JIJIsl PEIICHUS
po06sIeM MOJIEKYJISIPHOM
ouonoruu Ha
KOHKPETHOM IIPUMEpE

TIOJITOTOBKA JIOKJIAJIOB,
pedepaToB

10

Hazosure 2-3
MoHorpaduu,
MTOCBSIIIEHHBIE
npobemMam
MOJIEKYJISIPHOU
OMOJIOTHH, U3/IaHHBIC 32
MOCJIETHHE 5 JIET.
[Ipoananu3upyinre ux

TIOJITOTOBKA JOKJIAJIOB,
pedepaToB

Ilepeunciure HECKOJIBKO
Ha3BaHUM HaYyYHBIX
KYpPHAJIOB, B KOTOPBIX
MPEACTABICHBl  PabOThHI
10 MOJIEKYJISIPHOM
OMOJIOTHH.
[Ipoananmusupynite
paboTHI

MOJATOTOBKA JOKJIAJIOB,
pedeparon

10

IIpuBenure IIpUMED
HayyHOW myOnuKanuu, B
KOTOpPOW  HKCHOJIb30BaH
OIMH U3 KOHKPETHBIX
METOJI0OB MOJIEKYJISIPHON
ouosornun. [[ns pemenus

MIOJITOTOBKA JIOKJIAJIOB,
pedepaToB

10




KaKoro BOIIpOCa aBTOPHI
paboThl  HMCIOJIB30BAJIU
3TOT METOI?

HUroro: 39 48

4.7. KypcoBbie padoThl / IPOEKTHI HE TPEAYCMOTPEHBI

5. Metoanueckoe odecnevyenne, 00pa3oBarTeibHbIe TEXHOJIOTHH

Hpenoz[aBaHI/Ie AUCHUIUIMHBI BCACTCA C IMPHUMCHCHUCM CJIICAYIOIMIWX BHUIAOB
00pa3oBaTeNbHbBIX TEXHOJIOTHIA:

I/IH(l)OpMaL[I/IOHHBIe TEXHOJIOTUHN: HNCITIOJIB30BaAHHUEC QJICKTPOHHBIX
00pa3zoBaTeNbHBIX  PECYpPCOB  (KOMITBIOTEPHBIC MPE3CHTAIIUN  JICKIIMOHHOTO
MaTtepuaa).

Pabora B KomaHme: coBMecTHas paboTa CTYyACHTOB B TpPYIIE IIPH

BBIIIOJTHCHUH ITPAKTHYCCKHX pa60T.

6. ®OpMBbI KOHTPOJISI OCBOEHHA YUeOHOH TMCIHIIJIHHBI

Texymas arrecTarusi CTYJEHTOB MPOU3BOANTCS B JUCKPETHBIC BPEMCHHBIC
WHTEPBAJIBI JICKTOPOM M IPEIOJaBaTe]IeM, BEAYIIMM IPAKTHYCCKHE PaOOTHI IO
JTUCIMIUIMHE B CIICAYIOMUX (OpMax: BBIMOJHEHUE IHUChMEHHBIX JOMAITHUX
3aJlaHUH; TIOJJTOTOBKA M OTBET HA MPAKTUYECKUX paboTax; MOATOTOBKA JOKIIAJIOB,
pedepaToB, mpe3eHTAITHH.

[TpoMeXyTOYHBINI KOHTPOJL IO pe3yjibTaTaM OCBOCHUS JIUCIIMILTAHBI
IPOXOIHT B (hopme dK3amMeHa.

BaJjibl, KOTOpBIE MOJYYAI0T CTYA€HTHI 04HOI ()OpPMBI 00yUeHusI

Bun Texymieit yue6HOM paboThl KonuuecTtBo Oamios
8 cemecTp
BrinonHenne npakTHUeCKuX padoT 33
CamocrosiTenbHasi paboTa 27
DK3aMeH 50
Hroro 3a cemecTp: 100

BaJuibl, KOTOpbIE MOJYYAKT CTY/AEHTHI 04H0-3204HO (popMBbI 00yUeHUs1

Bua tekyiei yueOHo# paOoThl KonuuecTtBo Oamios

cemectp C, cemectp D




BrinonHenne npakTHUeCKuX padoT 30
CamocrosiTenbHasi paboTa 20
DK3aMeH 50
Hroro 3a cemecTp: 100

HaxonureanHnas cucrema ouneHuBanus mo 100-0ajabHoM mkaJie

YeruipexoaJi-
JbHAasl
cucrema
OLICHUBAHUA
IK3aMeHa

100-
oa/LlIbHAA
IKAJIA

bykBeHHas mikaJa,
COOTBETCTBYIOIIAS
100-0anabHOM HIKAJIE

Cucrema
OLICHH-
BaHHSA
3adera

OTiIn4yHO

90-100

A — ONIMYHO — TEOPETUYECKOE
coJiepKaHue Kypca OCBOEHO
MOJIHOCTBIO, 0e3 po0eoB;
HEOOXOMMBIC TPAKTHYCCKUE HABBIKH
paboThl C OCBOCHHBIM MaTEpHAJIOM
c(hOpMHUPOBAHEI; BCE
IIPENYCMOTPEHHBIE MpOrpamMMoun
oOyJeHMS y4ecOHbIE 3aTaHUS
BBITIOJTHCHBI, KAY€CTBO UX BBITTOJTHCHHS
OIICHECHO YHUCJIOM 0aJioB, OJIM3KHM K
MaKCHUMaJIbHOMY

Xopomo

83 -89

B — odeHB XOPOWIO — TEOPETHUECKOE
coJiepKaHue Kypca OCBOEHO
MOJIHOCTBIO, 0e3 po0eoB;
HEOOXOMMBIC TPAKTHYCCKUE HABBIKU
paboThl C OCBOEHHBIM MATE€pPHAIOM B
OCHOBHOM c(hOpMHUPOBAHEI; BCC
IIPENYCMOTPEHHBIE MpOrpamMMOou
o0yJeHMS y4eOHbIE 3aJTaHUS
BBITIOJTHCHBI, KadeCTBO BBITOJTHCHHS
OOJIBIIMHCTBA U3 HUX OIEHEHO YHCIIOM
0aJI0B, OJIM3KMM K MAKCUMAJIbHOMY

Xopomo

75-82

C — XOpomo — TEOpPEeTHYECKOe

coJiepiKaHue Kypca OCBOCHO
MOJIHOCTBIO; HEKOTOPbhIE MPAKTUUYECKUE
HaBBIKM  PabOTBI C  OCBOGHHBIM
MaTepraioM chopMUpOBaHbI
HEJI0OCTAaTOYHO; BCE MPEIyCMOTPEHHbIE
nporpamMmoit  oOydeHusi  y4yeOHbIE
3a/1aHUs BBITIOJIHEHBI, KauecTBO
BBITIOJIHCHUSI HU OJTHOTO W3 HHUX HE
OIICHEHO  MHUHHMAJIBHBIM  YHCIIOM

3a4TCHO




6aHHOB, HCKOTOPBIC BHIbBI SaHaHHﬁ
BBIIIOJTHEHBI C OITMOKaMU

Y nosnerso-
PUTEIBHO

6374

D — YAOBJIETBOPUTEIBHO —
TEOPETUYECKOE CoJiepKaHue
JUCLHHIUIMHBI OCBOEHO YAaCTHUYHO, HO
npoOesbl HE HOCIT CYHIECTBEHHOTO
Xapakrepa; HEO0OXOIUMBbIE
MPAKTUYECKUE HABBIKU pabOThl  C
OCBOEHHBIM MaTEpUaJIOM B OCHOBHOM
c(hopMHUPOBaHBL; OOJILIIMHCTBO
MPEeyCMOTPEHHBIX porpaMMoi
oOyJeHMS y4eOHBIX 3a1aHui
BBITIOJTHEHO, HEKOTOPBIC u3
BBITIOJTHEHHBIX ~ 3aJlaHUM,  cojepkaT
OIHUOKH

Y nosnerso-
PUTEIBHO

50—-62

E — mocpelncTBEHHO — TEOPETUYECKOE
coJiepaHue Kypca OCBOCHO YaCTHYHO;
HEKOTOpbIE  TMPAKTUYECKUE  HABBIKU
paboTel He c(opMUpOBaHBI, MHOTHE
IIPEyCMOTPEHHBIE IPOTrpaMMON
oOydyeHus:  y4eOHBIC  3aJaHus  HE
BBITIOJTHEHBI 160 Ka4yeCcTBO
BBITIOJTHEHUSI ~HEKOTOPHIX W3  HUX
OIICHEHO 4YHCJIOM OajuioB, OJU3KHM K
MUHHAMAJIEHOMY

Heynosnerso-
PUTENBHO

21-49

FX —  HeyIOBIETBOPUTEIBHO  —
TEOPETUUYECKOE  COJIEp)KaHue Kypca
OCBOCHO  YaCTUYHO, HEOOXOJHUMBbIE
MpPaKTUYECKUE HABBIKU pPAOOThI HE
c(opMHUpOBaHBI; OOJILIITMHCTBO
IPETyCMOTPEHHBIX IPOTPaMMOM
oOydeHuss y4eOHBIX 3aJaHUl  HE
BBITIOJITHEHO OO  KAadeCcTBO WX
BBLITTOJIHCHHS OIICHEHO YHCJIOM OaJlIoB,
OMM3KMM K MHHUMAIbHOMY; TIpH
JOTIOTHUTEIPHOW ~ CaMOCTOSITEIIbHON
pabote HaJl MaTepualoM Kypca
BO3MOXXHO  TIOBBIIIEHHWE  KadecTBa
BBITIOJIHEHUSI YYCOHBIX 3aJJaHUM

Heynosnerso-
PHUTENBHO

F -  HeylIoBIETBOpUTENBHO  —
TEOPETHUYECKOE COJEpKAHUE Kypca He
OCBOEHO; HEOOXOIUMbIE MPAKTUUYECKUE
HaBBIKM palbOThl HE CGHOPMHUPOBAHBI;
BCE BBLIMIOJIHEHHBIE YYEOHBIC 3aJlaHUs
coaepxKar rpyObIe OIINOKHU,

HC3a4YTCHO
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JIOTIOJTHUTEIILHAS CaMOCTOSITSIIbHAS
paboTa Haja MarepuajoM Kypca He
MPUBEIECT K KaKOMY-JIMOO 3HAYMMOMY
MOBBIIIEHUIO KayeCTBa BBIIOJIHEHUS
y4COHBIX 3aTaHUIN

7. Y4eOHO-MeTOAMYECKOE U IPOrpaMMHO-UH(pOPMaLIMOHHOE
o0ecrneyeHue IUCHUIINHBI

A) ocHOBHas JIHUTEpaTYpa:

1. Ansbeptc, b. Monekynsapuas 6uonorus kinetku / b. Ansbepte, A. JIKOHCOH,
JIx. JIstouc, M. Padd, K. Pobeprc, I1. Yonrep. B 3-x Tomax. — M.—Mxerck: HULL
«PerynsgpHas W  XaoTHYeCKass  AWHAMHKa», HHCTUTYT  KOMIIBIOTEPHBIX
ucciaenoBanuii, 2012. — 2000 c.

2. buonorus / [lox pen. B.H. Speiruna, B 2kH.- 3-oe u3a. M. : Beicmas mkona,
2000. — 742 c.

3. Kumynés, M. ®. OOmas u monexynsipHas reHetuka / M. @. Kumynés. —
HoBocubupck: Cubupckoe yHUBEpCUTETCKOE U3aaTenseTBo, 2007. — 479 c.

4. Uare-BeutomoB, C. I. Temetuka ¢ oOcCHOBaMH  celaekmum  /
C.TI'. Uuare-BeutomoB. — M. : Bricmag mkona, 1989. — 591 c.

5 Kpunnunas, H. B. I'enetmka : yuebnoe mocobume / U. JI. Coxonos,
I1. K. boituenko, M. B. Boponos. — JIyranck : Kuura, 2020. — 136 c.

6. Kpunnunas, H. B. MonekynspHas Ouosoruss : ydeOHOe mocoOue /
M. B. BopoHnos. — Jlyranck : Kuanra, 2022. — 120 c.

7. IlaBnmuuenko, B. M. OcCHOBBI MOJEKYISIpHOW OHWONOTMUM W TEHETUKH /
B. W. [TaBnmuuenko, B. A. Abpamos. 3anopoxse: UznarensctBo 3IMY, 2007. —
293c.

8. Purep, P. T'eHermueckuii m mUTOTeHETHYeCKHi cioBaps / P. Purep,
A. Muxasmuc. — M. : Komoc, 1967. — 607 c.

9. Pe10unH, B. H. OcHoBbI renernueckoit naxenepuu / B. H. Pe16unn. — CIIO :
Hzn-so CIIOI'TY, 2002. — 521 c.

10. Cunrep, M. I'enst u renomsl. B 2-x 1. / M. Cunrep, 1. bepr. — M. : Mup,
1998.

b) nononxHuTenbHas nuTepaTypa:

1. bemscosa, H. A. buoxumus u monexynspHas ouomnorus / H. A. benscosa. —
Kuwmxaseii nom, 2004, — 415c.

2. Kunapk, JI. MonekynsipHast OMOJIOTHS: POCTOW U 3aHUMATENbHBIA MOAXO /
. Kimapk, JI. Paccen. — M.: KOH/I, 2004. — 466c.

3. Kuoppe, . I'. buonornueckas xumus / J. I'. Kuoppe, C. B. Mbzuna. — M.,
2000. - 479 c.

4. KonnueB, A. C. Monekynsapaas Ouonorus / A. C Konuue. — M. :
Axanemus, 2003. — 400 c.
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5. Puc, D. Beaenue B mounekyisipayto o6uomnoruto / 3. Puc, M. Crepubepr. —
M.: Mup, 2002. — 142 c.

6. ®amnep, . M. MonekynsipHasi OMOJIOTHSI KJIETKU / PyKOBOJCTBO JIJIsl Bpadeit
/ A. M. ®@annep, . unzc. Ilep. c aurn. — M.: bunom-IIpecc, 2003. — 272 c.

B) unrepuer-pecypchbi:

1. CxBoproBa, H.H. OcHOBBI MoJIeKysipHOM Onosioruu (yaeOHoe mocodue)
[DJIeKTpOHHBIN pecypc]
URL: https://books.ifmo.ru/file/pdf/1750.pdf
2. MonekynspHasi 6uonorus (mpe3eHTaus ) [ DIeKTpOHHBINA pecypc]
URL: https://mipt.ru/dbmp/upload/d66/lection01-arphlgocb3k.pdf
3. MeToapl MOJICKYJIIPHOM OMOJIOTHH M MOJICKYJIIpHAs OMOTEXHOJIOTHS
[DneKTpoHHBIN pecypc]
URL: https://foxford.ru/wiki/biologiva/metody-molekulyarnoy-biologii-i-
molekulyarnaya-biotehnologiya

8. MarepuajibHO-TeXHUYECKOE 0O0ecnevYeHre QU CIUTITHHbI

JleknMOHHBIC 3aHATHSA: KOMIUICKT SJEKTPOHHBIX IPE3CHTAIUI/CIIalI0B,
ayIUTOpHs, OCHAICHHAsi TMPE3CHTAIMOHHOW TEXHUKOM (MPOEKTOp, DJKpaH,
KOMITbIOTEP/HOYTOYK, ...) U T.M. TeXHUUecKHe CpelcTBa y4eObl — KOMIIBIOTED,
KaJIbKYJISATOPBI; yIeOHO-HATIISATHBIE TTOCOOMS — TaOJIUIIBI, CXEMBI, CITAMIBI, MYJISKH.


https://books.ifmo.ru/file/pdf/1750.pdf
https://mipt.ru/dbmp/upload/d66/lection01-arphlgocb3k.pdf
https://foxford.ru/wiki/biologiya/metody-molekulyarnoy-biologii-i-molekulyarnaya-biotehnologiya
https://foxford.ru/wiki/biologiya/metody-molekulyarnoy-biologii-i-molekulyarnaya-biotehnologiya

9. JIucT 1ONMOJTHeHHUI U N3MEHEeHN

Ne
n/n

JlaTa
BHECEHHUA
H3MeHeHus /
JOMOJTHEHH S

OcHoBaHHne

Conep:xanue u3menenus /
JTOTOJTHEHU ST

Jluna, moareep kaaouue
H3MeHeHHe / JOoIOoJTHEeHHe

3aBenyrommii

kadeapoit
(®HUO, noanucey)

Jupexrop /
JEKaH
(®HO,

MOANUCH)




