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1 He.]'ll/l H 3aJa4Y41 OCBOCHUSA JTUCHHUIIJINHBI

Heab ocBOGHMS T CLUIINHBIL:

N3yuyenune n 0CBOEHHE METO 0B BCIIOMOIaTeJIbHBIX PENPOJYKTUBHBIX TEXHOJIOTUH.

3apaum:

PaccMorpers uctopuro Bonpoca 1o MCKYCCTBEHHOMY OIJIOJOTBOPEHHUIO SMIEKIETKH; NEPCIEKTUBBI
pa3BUTHS METOJA UCKYCCTBEHHOTI'O OIIJIOOTBOPEHHS.

O3HaKOMHUTHCS ¢ OCHOBHBIMHU METOJIJaMU KPHOKOHCEPBAIUHU MOJIOBBIX KJIETOK; TPUHLIUIIAMU PabOThI
nmabopaTopuil BCIIOMOTaTeNbHBIX PEMPOAYKTHBHBIX TexHonoruit (BPT); ¢ oCHOBHBIME dTammamMu TOATOTOBKU
MIOJIOBBIX ~ KJIETOK K  HCKYCCTBEHHOMY  OIUIOZOTBOPEHHUIO; C  METOJOM  JKCTPaKOpIOpPaIbHOIO
OILIOOTBOPEHUS; METOOM MHTPALMTOILIA3MAaTHYECKOT O BBEICHUSI CIIEPMATO3011a.

W3yunts sTHueckue U mpaBoBele Bompockl BPT; coBpeMeHHble MeTOIbI
OBYJISILIMM; IPUHIUI U 33J1a4H PeIUMIITIAHTAllHOHHOW T'eHEeTUYECKOM TUarHOCTUKU.

OcBoeHne IUCHUIUIMHBI MO3BOJIMT CHUCTEMAaTU3MPOBATh 3HAHMUS, IOJYyYEHHbIE B Kypce TaKHX
JUCLMILIMH KaK TMCTOJIOTUSl, UIMMYHOJIOTHS, F€HETHUKA C OCHOBaMH CEJEKIUHU, OMOJIOrUs NHIUBUIYAJIbHOT O
pa3BUTHUS, PACCMOTPETh OMOJIOIMUYECKHUE ACIEKTHI BOPOCOB 3MOPUOJIOrUH, FeHETUKH U Onoatuku. Ocoboe

TUTICPCTUMYJBIIU U

MECTO YACJICHO BOIIpocaM
OKCTPAKOPIIOpaJIbHBIM

OIINIOJOTBOPCHUEM

OMOXTUKH, DITHYECKUM WU

(3KO),

¢dunocodckoe 3HaAUCHHE 7151 Oy TyIIero O1o0ora-3MOopHoJIora.

IIPaBOBBIM
HUMEIO UM

BOIIPOCAM,
MICUXOJIOTMYECKOE,

CBsA3aHHBIM C
HpPaBCTBCHHOC,

2 MecTo IMCUMIIJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHON NPOrpaMMbl

JlucnunirHa OTHOCHTCS K 00S3aTENIbHBIM JUCHUIUIMHAM (MOAYJISIM) BapuaTHBHOW 4yacTu OJyoka /[

«Jducuunmuael (MOIyJIn)»

[IpepekBU3UTHI AU CUUILITUHBL: Omcymcmeyiom

ITocTpexkBU3UTHI

U CLHUIIIINHEL:

b1.J[.B.12 Memooui

Oe3zonactocmu 6UoI02U4ecKuUx 00vbeKmos

3 TpeﬁoBaHnﬂ K pe3yJbTaram Oﬁy‘lel-ll/lﬂ mo TMCIHMIIIMHE

OYeHKu

Kauecmeéa U  IKOJIO2UYECKOU

[Iporecc u3yueHus 1y CHUIUIMHBI HallpaBjieH Ha OPMUPOBAHUE CIEAYIOIINX PE3yIbTaTOB 00yUEHUs

Kon u HaumenoBanue
bopMHIpyEMBIX KOMITETEHIUIT

KOI[ N HAMMCHOBAHNUEC MHAMUKATOPA
JOCTHKCHHA KOMIICTCHI N

[Inanupyemble pe3ynbTaThl 00y4eHUs
10 JUCLUILIMHE, XapaKTePU3YIOIIHE
aTanbl GOPMUPOBAHUS KOMIIETEHLUN

[MK*-1 Cnocoben
IKCILTYaTHPOBATh
COBPEMEHHYIO anaparypy u
000pyI0BaHUE IS
BBINOJTHEHHS HAyYHO-
UCCIICZIOBATEIIHCKUX MTOJICBBIX U
1abopaTOPHBIX OMOJIOTHYECKIX
pabor

TIK*-1-B-1 Binageetr MeTomukamMu
paloT 1o UIAECHTU(PHUKALUU U
aHaJIM3y OPraHu3MOB C
IpUMEHEHUEM COBPEMEHHOMN
anmapaTtypsl 1 000py10BaHUS
[TIK*-1-B-2 [Tonb3yercs
COBPEMEHHBIMU METOJIaMHU
00paboTKH, aHAIIM3a U CUHTE3a
MIOJICBOM M/WJIH JTaOOPaTOPHOU
Ouonornuecko HHPOpMaIIHH,
JEMOHCTPUPYET 3HAHUE
NPUHIIAIIOB COCTABJICHUSI HAYYHO-
TEXHUYCCKUX MPOCKTOB U OTYCTOB

3HaTh:

® YCTPONCTBO pa3IMYHBIX THUIIOB
MUKPOCKOIIOB ¥ 00OpyHOBaHUS,
OpUMEHsieMOro B OWOJOTHH |
smOpuonoruu u sadboparopusx BPT;

® OCHOBHbIE  HH(OPMALMOHHBIC
TEXHOJIOTHH, UCIOJIb3yEMBbIC B
OHMOJIOTHH, CMEXHBIX IUCHUIUINHAX H
JOpyrux  OTpacisX  3HaHUM 1
o0paboTkM, aHaiM3a W  CHUHTE3a
MOJIeBOM n/unmm nmabopaTopHOit
Ouonornueckoi nHpopmarmu;
Ymern:

® JICIOJB30BaTh METOALI, OOIIHe
Ui OWOJIOTMYECKMX  HAyK, B
AMOPUOTIOTUH — OJTHOM u3
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Kon v HaumeHoBaHue
bopMUpyEMBIX KOMIETCHIIUN

KOI[ N HAMMCHOBAHHEC MHAMUKATOPA
JOCTHUKCHUSA KOMIICTCHII N

[Tnanupyembie pe3ysibTaThl 00ydeHUS
M0 AUCLUHUILINHE, XapaKTepU3YIOLIHe
9Tanbl GOPMUPOBAHUS KOMIIETSHIUN

COBPEMEHHBIX u TIOCTOSIHHO
Pa3BHBAIOIIMXCS 001aCTEH OMOJIOTHY;

® AHAJIM3HPOBATH UMEIOIIYIOCSI
UHGOpMAIMI0O M Ha OCHOBE JTOroO
Jenatb  OOOCHOBAaHHBIE BBIBOJIBI O
peakiuu
Oopranusma/3apojpiina/s=MOproHa  Ha
JCUCTBUS  Pa3IMYHBIX  (DakTOpoB
€CTECTBEHHOTO M  HCKYCCTBEHHOTO
TIPOM CX OXKICHUS

® TCOPETUYECKH  MOJCIMPOBATH
MIPOIIECCHI, POUCXOSIINE B
3apojbimie/ 3MOpHOHE B HOpME H
1OCJIe TUIAHOBOTO BMEIIATEIbCTBA C
IETbI0  CaMOCTOSITEJIBHO TPOBOIUTH
TEOPETUYECKYIO U
IKCIIEPUMEH TATBHYIO HAYYHO—
HCCIIeIOBATEIHCKYIO paboTy;
Baagers:

® TCXHOJIOTHSAMH JUISL  PEIICHUs
Pa3IMYHBIX TEOPETHUECKUX MTPOOIIEM;
METOaMH OIICHKH Ka4ecTBa
KYJIbTUBUPYEMBIX 00BHEKTOB

[TK*-2 CrocobeH npuMeHsTh
Ha MPAKTUKE TTPUEMBI
COCTaBJICHUS HAyYHO-
TEXHUYECKUX OTYETOB,
0030pOB, AaHATUTUIECKUX KapT
U TTOSICHUTEIIBHBIX 3aIHCOK,
u3J1araTb ¥ KpUTHY CCKU
aHAJIM3UPOBATH MOJIYIAEMYIO
UH(POPMAITUIO U TTPECTABIISATh
pe3ybTaThl OJEBBIX U
71a00pPaTOPHBIX OMOJIOIMUECKUX
UCCIICIOBAHUN

[1IK*-2-B-1 Pa3pabaTsiBaer miax
peanu3anuy ¥ METOIbI HCTIBITAHUI
JUTSL PEIICHUS OTACIBHBIX CTaIui
JKCIIEpPUMEHTA NPH HAJTUYHH
TEXHOJIOTMUECKUX 3ajad,
MIOCTABJICHHBIX OOIIIEH CXEMBbI
WCCIICIOBAHUS CIIEIIUATACTOM
Oosiee BEICOKOW KBaJIU (pUKAINH
[1K*-2-B-2 CriocobeH k aHamu3y,
o(opMITEHUIO U TTPEICTABICHUIO
pe3yJbTaTOB HAYYHO-
HCCIIEI0BATEIbCKOU U
npo¢ecCHOHaTbHON AESITEbHOCTU
C YYETOM COOTBETCTBYIOIIEH
HOPMATHBHOW JOKYMEHTAIIH

3HaTh:

® 3aKOHOMEPHOCTH
BOCITPOM3BEICHUS H
WHUBU1yaJIbHOTO pa3BUTHUSA
OHOJIOTHYECKUX O0BEKTOB;

e MEXaHHU3MBI BIIMSHUS
9KOJIOTHY ECKOM COCTaBJISIOIIICH
OKpY’KaroIIen cpenbl Ha

PETPOIYKTUBHOE 37]0POBbE YETIOBEKA;

® TIOCIEACTBUA BO3/1eHCTBUS
TOKCHMYECKHX BEILECTB OKPYXKaIoUIeH
Cpenbl Ha TKaHU M SMOPHOJIOTUYECKHUE
00BEKTHI;

e (akTophl, BBI3bIBAIOLIHE
AQHOMAJIMM Pa3BUTUS OHUOIOTHYECKUX
00BEKTOB;

® STanbl SMOPHOHATILHOTO
Pa3BUTHs OPraHU3Ma YEIOBEKA;

® OCHOBBI OMOMH)KECHEPHH,
HEOOXOANMBIE TUTST CO3J1aHus
OMOMHKEHEPHBIX 0OBEKTOB;

® OCHOBHBIC PUEMBI
JKCIIEpPUMEH TaJIbH O paboTsl c
SMOpPHOHAILHBIMU 00BEKTaMU;
TEXHUKY O€30MacHOCTH NMpU padoTe ¢
OuonornyeckuM (TOJIOBBIE KJICTKU M
SMOpPHOHBI  YeNoBeKa)/PU3NIECKUMHU
(ynpTpaHu3KHe TeMIepaTyphl,
YIbTPACOBPEMEHHOE IJIEKTPUUECKOE U

4




Kon v HaumeHoBaHue Koza u HaumeHoBaHuE MHIUKATOpa
bopMUpyEMBIX KOMIETCHIIUN JIOCTHKEHHUSI KOMIIETEHIUH

[Tnanupyembie pe3ysibTaThl 00ydeHUS
M0 AUCLUHUILINHE, XapaKTepU3YIOLIHe
9Tanbl GOPMUPOBAHUS KOMIIETSHIUN

3JICKTPOHHOE o0opyI0BaHKE) u
XUMHAYECKUMHU (KUK asor,
KYJIbTYpajbHbIC CPEIbl) O0BEKTAMHM
YMeTh:

® OOBSACHIATH 3aKOHOMEPHOCTH U
AHOMAJIMH TPOIIECcCca Pa3BUTHUS;

L BI)I6I/IpaTI) OIITUMAJIBHBIC
YCIOBUA JUISL pa3sBUTUA OpraHU3Ma;
OOBSICHSATD npeodpa3oBaHUs

OHTOI'€HE3a C IMO3UIMIA DBOJIIOLINY;

e OOBIACHATH CBOWMCTBA KJIETOK H
TKaHel ¢ TIO3WIUHM  CHCTEMHOT'O
MOJIX0/1a K M3YYCHHIO OMOJOTUYECKHUX
00BEKTOB;

® TOTOBHTH  pa3lUYHBIC  THIIBI
MUKPOIPENapaToB u3 CIeKTpa
OMOJIOrMYECKOro MaTepuania;

e paboTaTh C  MHUKPOCKOIOM:
MPOM3BOIUTHh HACTPOMKY MUKPOCKOMNA,

U3Y4YCHHE MHUKpOIpenapara,
HACTPanBaTh PE3KOCTh i
HEOOXOTUMBIH KOHTpPAcT
M300pakeHuUs;
Baajaern:

® [pueMaMu CPaBHUTEIHHOTO

aHaimm3a MOpQOJIOTHH, XUMHYECKON
opranu3anuu, QYHKIUH pa3IuIHBIX
KJI€TOK U TKaHEM;

¢ uH(pOPMAIMOHHBIMH

TEXHOJOI'AMMU,
® CIOCOOHOCTBIO K CHCTEMHOMY
MBIIIJICHUIO JJIA JOCTUXXCHUA

IIOCTaBJICHHOU HeIu " 3aza4u
SMOPHOIOTUYECKOTO U CCIIeIOBAaHUS;
TOTOBHOCTBIO TPUMEHSITh Oa30BbIE
obmenpodeccuoHaNbHbIE 3HAHUS
TEOPHUH U METOA 0B COBPEMEHHOU
O6uonoruu (AMOPUOIIOTHN)

4 CTpyKTYypa U cofepKaHue TUCIHILIAHBI

4.1 CTpyKTYypa IMCHUILJINHBI

OO61as Tpy10€MKOCTb JUCILUIUIMHBI COCTaBIIAET 3 3aueTHble equHuIlbl (108 akajgeMuyeckux 4acos).

TpynoeMKocCTb,

By pabotsr aKaJICMUYECKHUX YacOB
7 cemecTp BCETO
O61masi Tpy10€éMKOCTh 108 108
KonTakTHas pa6oTra: 34,25 34,25
Jlexuunm (JI) 18 18




TpynoemMKkocCTs,

Bun pabotsr aKaJeMHYECKHUX YacoB
7 cemecTp BCETO
[Tpaktnueckue 3anstus (113) 16 16
[TpomexxyTouHas aTrecranus (3a4eT, IK3aMeH) 0,25 0,25
CamocTosiTesibHasi pagoTa: 73,75 73,75

- HanucaHue pepepama (P);

- camMono02omoska (npopabomka u nomopeHue 1eKYyuoHHO20 Mamepuana u
Mamepuana y4eOHUKo8 u y4eonvix nocoouil,

- U3yueHue pazoenos Kypca 8 cucmeme 21eKmpoHHO20 00yYeHUs,

- N0020MOBKA K NPAKMUYECKUM 3AHANMUAM,

- N0020MOBKA K KOJIOKBUYMAM,

- 10020MOBKA K PYOEIHCHOMY KOHMPOTIO U M.N.)

Buja uroroBoro koHTpoJIs (3a4eT, Ik3amMeH, nuddepeHIMPOBAHHBIH 3a4€T) 3a4er

Paznensl nucuuminHbl, U3y4aeMbie B 7 ceMeCTpe

KosmuecTBo yacos
Ne HaumeHoBaHue pa3zaenos ayauroprad BHEay/I.
paszena BCETO aboTa aGoTa
a1 m[a| P
1 Hcropuueckre acnekTsl U (yH1aMEHTaJIbHbIE
16 2 4 - 10
OCHOBBI OMOJIOTUU PAa3BUTHS
2 Knunuueckas smOpuosiorus 56 10 | 4 - 42
3 [TpenMmnnaTaioHHasi FeHETUYECKasl TUarHOCTHKA
20 4 4 - 12
d1C M)
4 Kontpoinp kauectBa B 1abopatopuu BPT 16 2 4 - 10
Utoro: 108 18 | 16 | - 74
Bcero: 108 18 | 16 | - 74

4.2 Conepxxanue pa3iejioB IMCUUIIMHBI
4.2 Conepxxanue pa3iesioB IUCHUIITIHHBI

Pa3znen Nel. Ucrtopuyeckue acneKThbl U (PyH/1aMeHTATIbHbIE OCHOBBI OMOJIOTHN PA3BUTHS

OmOpuosiorust u Ouoniorust pasButuss. Ot Apucrorens no DKO. OcHOBHBIE TpEACTaBJICHHS O
pazButuu. ['amerorene3. Cnepmarorene3d. QoreHe3. MeHcTpyanbHbli  1UKI.  OIIOZOTBOPEHHE.
OO6paszoBanue 3urotbl. J[lpoOGnenue. OOpa3zoBanme Onactouuctsl. bmmusneusl. Wmnmantauus. Panee
MMOCTUMIUIAHTALIMOHHHOE Pa3BUTHE.

Pa3znen Ne2. Knnnn4yeckasi 3MOpH0J10THA

OcHOBHBIE METOABI JieueHus Oecruionus, NpuMeHsemble B jabopatopuun BPT: BHyTpumaTouHas
nHcemMuHanus crepmoii goHopa (BMUC]I), BHyTpuMaroyHas WHCeMHHAIUs crnepMord Myxa (BMUCM),
sKcTpakopropanbHoe omnonorsoperrne (DKO), MHTpanuTomia3MaTuyeckoe BBEIEHHE CIepMaTo3oiiga B
siinexyetky (MKCH).

Pabora c askynsaTom: c6op, oOpabotka cnepmbl s npoueaypst BMU, 9KO u UKCH, 3amopo3kw,
paboTa ¢ OMOICUITHBIM MaTEepHAIOM, paboTa ¢ 6aHKOM JIOHOPCKOW CIIEPMBI.

PaGora ¢ oonuramu u 3MOproOHaMu: 3a00p SHIIEKJIETOK, MTPOBEIEHUE IMOPHOIOrHYECKOro 3Tamna in
Vitro mo3peBaHus oouuTOB, mHpoBemenue omiogoTBoperus metomom DKO um MKCHU, orenka oomurt—
KYMYJIIOCHBIX KOMITJIEKCOB, OOIIUTOB U OIJIOJOTBOPEHUSI.

KyneTBUpOBaHWE AMOPUOHOB W KPUTEPUM MPOAJIECHHOTO KyibTHBHpoBaHUsA. OlleHKa KadecTBa
SMOpUOHOB. BermoMoraTensHbIi X3TYUHT.

Paznen Ne3. IlpenmmiiarannonHasi reHeTuueckasi nuarsocruxa (II).

[Tokazanus k [1I'/1. Dtanst [1I'/]. buoncus kinerounoro marepuana (nepssiid atan [1I'J[). [ToarotoBka
OuoricupoBaHHbIX KJeTOK (BTopoi stan [1I'/]). ['eneTnueckas AMarHOCTUKA U €€ BUJIBI.



Pa3znen Ne 4. KonrpoJis kayecTBa B 1aboparopuun BPT.

[Tepconan naGopatopun BPT (kBanudukanmoHHbie TpeOoBaHUsA). Mepbl 0€30MacCHOCTH IS
nepcoHana npu padore B 1abopatopun BPT. O6opynoBanue u KOHTposb ero padboTsl. Cpelbl U pacXoIHbIe
Matepuansl sabopatopun BPT. Kontpomb canutapHoro coctostHuss momemienust sabopartopun BPT.
HokymenTanus nadoparopuu BPT. JlonopcTBo, cypporatHoe MaTepuHcTBO. Opranu3anus penpoayKTHBHON
nomon nauenTam ¢ BUU-undexnueii. Otuetnocts nadoparopun BPT.

4.3 IlpakTn4yeckue 3aHATHS (CEMUHAPbI)

Ne Ne Kou-Bo
Tema
3aHATHS | pa3fena 4acoB

1 1 OMmOpuonorust u Ouonorust pasButua. Ot Apucrorens po OKO. 2
OCHOBHBIE NPEJICTABIICHUS O Pa3BUTHUH.

I'ametorene3. Cnepmatorenes. Qorene3. MeHCTpyalbHBIM LUK

9 1 OmonorBopenne. OOpa3oBanue 3urotel. JIpobnenuwe. OOpazoBaHue 2
0JIACTOLIMCTEL bimszHenw!. Mmnnanramnus. Panee
IIOCTUMIUIAHTALIHOHHHOE PAa3BUTHE.

OcCHOBHbIE METO/IbI JIeUEHUs OecIIonus, IPUMEHsIEMBbIE B J1a00OpaTOPUHI
BPT: BuyrpuMmarouHass wHCeMuHanus crepmoi monopa (BMUCH),

3 2 BHYTpUMAaTOYHAass  MHCEeMHHAIusi  crnepmoii  myxka (BMUCM), 2
AKCTPAKOPIOPATIBHOE OMJIOJIOTBOPEHUE (BKO),
MHTPALUTOIIIA3MaTUUECKOE BBEJIEHUE CIIEPMaTo30iila B SIMIIEKIETKY
(MKCH). CranpapTtHas ciepMorpaMma

4 2 KynsTuBUpOBanue SMOpPHOHOB u KpUTEpUU MPOJITICHHOT O 2
KyJbTuBHpOoBaHMsl. O1leHKa KayecTBa SMOPHUOHOB.

[Tokazanus x III'JI. DOrtaner III'JI. buomncus kieroyHoro marepuana
5 2 (mepBobiii oTanm I1T'/1). [loaroroBka OMONCHPOBAHHBIX KIETOK (BTOPOMU 2

sran [II'J]). I'enernueckass nuarHoctuka u ee Buisl. I/l meromom
FISH. TIT"l metomom ITLIP.

6 2 KonTtposne canutapHoro coctossHus nomenieHus sadopartopun BPT. 2

[Tepconan naboparopuu BPT (kBanuduxanmonnsie TpedoBanusi). Mepsl
Oe3omacHocTH 71 epcoHana npu padote B nabopatopun BPT. Cpensl

! 2 U pacxogHble Matepuansl Jadoparopun BPT. OTuetHoCTh TaO0OpaTopun 2
BPT.

8 2 Opranuzanusg penpogyKTMBHOW noMmouM mnanueHtam ¢ BUY- 2
uH(peKuen.
Hroro: 16

5.1 OcHoBHasi iuTEepaTypa

1. buonorus pasMHOXEHHS U pa3BUTHUS: Kypc Jekuuil: yueOHoe mocobue / coctaBurenab O. A.
AbpocumoBa; nox penaxuueit B. F0. I'opbynosoit. — Ya : BI'TIY umenu M. Akmymel, 2006. — 140 ¢. —

ISBN 5-87978-288-3. — TekcT : ayekTpoHHbIi / JlaHb : 35ekTpoHHO-OMOMmoTeunast cucrema. — URL:
https://e.lanbook.com/book/42232 (mata obpamenus: 14.03.2024). — Pexum gocryma: i1 aBTOPHS.
I10JIb30BaTENEM.

2. buonorus pasMHOXKEHMSI W Pa3BUTHUS: MPAKTUKyM : ydeOHoe mocobue / cocraButenu T. JI.
Coxkonosa [u ap.]. — Koctpoma : KI'Y um. H.A. Hekpacona, 2021. — 91 ¢. — ISBN 978-5-8285-1157-

0.— Tekcr: onekrpoHHblii// Jlamp @  snekTpoHHO-OMOmMoTeyHas  cucrema. —  URL:
https://e.lanbook.com/book/201866 (mara oGpamenus: 16.03.2023). — Pexum mocTyma: s aBTOPH3.
MOJIb30BATENEM.

3. Kopouxkun, JI.U. Bbuonorus nHANBUAYaTbHOTO pa3BUTHS (reHeTHYeckuid actekT) [Tekct] : yueo.
st By3oB / JLU. Kopoukun. — M.: U3n—Bo MI'VY, 2002. — 264 ¢ — ISBN 5-211-04480-0.


https://e.lanbook.com/book/42232
https://e.lanbook.com/book/201866

4. Tlpaxtukym mo smopuosoruu [Tekcr] : yueb. mocodue mis By30B / oz pea. B. A. ['omuyenkosa,
M.JI. CemenoBoii. — M.: Akanemus, 2004. — 208 c. — (Beicmiee nmpodeccronaibHOe 00pa3oBaHHE). —
bubmuorp.: c. 201. — ISBN 5-7695-1330-6.

5.2 lonosiHuTeIbHASA JIUTEPATYpPa

1. Tonuuenkos, B. A. Omb6puonorus [Tekct] : yuebnux / B. A. I'onuuenkos, E. A. Usanos, E. H.
HuxkepsicoBa .— 2—e u3z., ucnp. — Mocksa : Akagemus, 2006. — 224 c. : ui. — (Boiciiee npodeccuonaipsHoe
obpa3oBanue). — bubmmorp.: c. 214-215. — ISBN 5-7695-3501-6.

2. 3aBameeBa, C. M. buonoruss pasmHoxeHuss u pa3BuTus [Tekct]: ydeOHOe mocobue s
CTYZIEHTOB, O0yYaroIMXCcs MO MPOrpaMMaM BBICIIETr0 MPodhecCHOHANTBHOr0 00pa30BaHMsI O HAIPABICHUIO
nonarorosku 020400.62 — buonorust / C. M. 3aBaneeBa; M—Bo oOpa3oBanus u Hayku Poc. @enepauuu,
®denep. roc. Or0KET. 00pa3oBaT. yupexkIeHHe BhIcHl. oOpazoBanusa "OpeHOypr. roc. yH—T". — OpenOypr :
oIy, 2015. - 158 c. : un.; 9,8 meu. 1. — bubmmorp.: c. 154-155. — ISBN 978-5-4417-0546-2.

3. Copokuna, T. C. Ucropus menuuunsl [Tekcr] : yueonuk / T. C. CopokuHa .— 7—e U311, HCIIp. —
Mocksa : Akagemusi, 2008. — 560 c. : un.. — (Bricmee npodeccuonanbHoe odpa3oBanue). — bubmuorp.: c.
544-546. — Vka3. umeH: c. 547-559. — ISBN 978-5-7695-4927-4.

4. OOmas BUPYCOJIIOTHS C OCHOBAMHM TaKCOHOMHHM BHUPYCOB IMO3BOHOYHBIX : ydyeOHOe mocobue /
A. Cuzennos, A. Ilnotaukos, E. JIpoznoBa [u ap.] ; OpeHOyprckuii rocyqapCTBEHHBIM YHUBEPCUTET. —
Opendypr : OpeHOyprckuii rocynapcTBeHHbI yHUBepeuTer, 2012, — 624 ¢. : w1 — Pexxum goctyma: mo
moxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=259296

5.3 llepnoauvecKkue U31aHUA

1. IlporHoctuueckoe  3Haue€HUE  [OKaszaTelell  cUCTeMbl  remocrasa Uil HCXOJOB
sKcTpakopropanbHoro omioaotBopenusi/ O. II. Tomununa [u ap.] // Knunaudeckas maGopatopHas
nuarnoctuka, 2015. — Ne 9, 4. 3. — C. 61. ...

2. Edpemona, JI. Dxo neru / JlroboBs Edpemosa; matepuan noarotr. E. Hewaenko // 3mopoBse,
2008. - N 9. -C. 114-116.

3. AnmmHa, M. b. Dko: oT ceHcauuu a0 KiIMHU4YecKoH npaktuku / M. b. Anmmna // Xumus u
*ku3Hb — XXI Bek, 2009. — N 7. — C. 6-12.

4. SImanoBa, M. B. llutoTokcnuyeckas aKTUBHOCTh MMMYHOKOMIIETEHTHBIX KJIETOK 3HJIOMETPHS
orpenenseT MPorHo3 UMIUTaHTanuu sMopuoHa / M. B. fImanoBa, A. b. Canmuna, A. B. CeTnakoB u np. //
Brommerens skcriepuMeHTaIbHON Orostoruu u Meauiuabl, 2004, — T. 137, N 1.. — C. 94-97.

5. Ilpuknannas 6uoxumusi U MuUKpoouosorus: xypHain — 2016. — T. 52, N 1-6 — 2019. — T. 55, N
1-2 M.: APCMMU. — ISSN 0555-1099.

6. MukpoOuonorus npukiaaHas : pedepaTuBHbIN KypHaI: BbII. cBoI. ToMa. — 2013. — N 1-12 M.
: BUHUTHU PAH, — ISSN 1561-7858.

7. MukpoOuosorusi CaHuTapHasi U MeIMLUHCKas : pedpepaTuBHbIN x)ypHain. — M. : BUHUTU PAH,
2006. - N 1-12,2007.—N1-12,2008. — N 1-12,2013. - N 1-12.

8. bromnereHp dKCIIEpUMEHTAIBLHOM OMOJIOTUU U MEIUIMHEI : xKypHain. — 2018. — T. 166, N 1-12 ,
2019.-T.167,N 1-3 — M. : Arentctso "Pocneuats", 2016.

9. bBromnereHb JKCHEPUMEHTANbHONH OHOJOTMM M MEOUIMHBI @ XKypHal. - M. : ATEHTCTBO
"Pocmeuats", 2020, 2021, 2022.

10. Kimanueckast mabopaTopHas AMarHOCTHKA : )KypHaJI. - M. : AreatctBo "Pocneuats”, 2018.

11. Tpuknagaas 6moxumus © MUKpoOuosorus : xypHai. - M. : UKL "Akanemkxnura ", 2020.

5.4 UnTepHeT-pecypchbl

I'omnuenkoB B. A. — DmoOpuonorus — Beenenue https://vk.cc/bXj010
I'omruenkoB B. A. — Dmopuonorus — Oorenes https://vk.cc/bXj02v
omuenkoB B. A. — DmOpuonorus — Ciepmatorenes https://vk.cc/bXj05C
I'omnuenkoB B. A. — Dmopuonorus — Omionorsopenue https://vk.cc/bXj07T
CommuenkoB B. A. — Dmopuomnorus — [Ipodnenue https://vk.cc/bXjO9P
CommuenkoB B. A. — Dmopuonorust — [Nacrpyssinus https://vk.cc/bXjodi
[ommuenkoB B. A. — Dmbpuonorust — Hetipyssiuus https://vk.cc/bXj0gG
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https://biblioclub.ru/index.php?page=book&id=259296
https://vk.cc/bXj010
https://vk.cc/bXj02v
https://vk.cc/bXj05C
https://vk.cc/bXj07T
https://vk.cc/bXj09P
https://vk.cc/bXj0di
https://vk.cc/bXj0gG

8. TomuuenkoB B. A. — DMOpuoorus — Ombprosoruueckas nuaykius https://vk.cc/bXjOoc

9. TomuuenkoB B. A. — DMOpuonorus — Opranorenes https://vk.cc/bXj0IC

10. T'onuuenkoB B. A. — DmoOpuonorust — Pereneparus https://vk.cc/bXjorwW

11. https://www.youtube.com/watch?v=hOIlqf9Yc8J8 — Hayka 2,0. Bombioii ckadok. 3agatue in
vitro.

12. https://www.youtube.com/watch?v=claUsMd8 LY — Bwupeo «Pa3Butue sMOpuoHa ¢ MOMEHTa
OILIOZIOTBOPEHMS in Vitro v 10 5-6 AHS pa3BUTHSI»

13. https://www.youtube.com/watch?v=DrljGaAGhel — Buaeo «DomukyaoreHes»»

14. https://www.youtube.com/watch?v=nP6Kh4n05J4 — Buneo «Kak 3apoxaaeTcs »xu3Hb» (12 MuH)

15. https://www.youtube.com/watch?v=vPkzyI5Ik6c — Bugeo «IIMII] criepmaTo3ous»

16. https://www.youtube.com/watch?v=CO fwmKOrgk -~ Bumeo «Melio3, raMeroreses,
OTUTOIOTBOPEHUE)

17. Kypc obmeit smOpuonorun bepr P.C.— tun. M.M. Cracronesuua, 1900 — Pexxum mocryma:
https://rusneb.ru/catalog/000199 000009 003691278/

18. SCOPUS [DnekTponHblii pecypc]: pedeparuBhas 6aza nanusix / komnanus Elsevier. — Pexxum
noctyma: https://www.scopus.com/ , B mokaibHo# cetn OI'Y.

19. https://www.ncbi.nlm.nih.gov/gene/ —  HanuoHanbHBI  HEHTp  OHOTEXHOJOTHYECKOM
nHpopmanuu;

20. https://stepik.org/course/1142/promo «Stepiky», Karamor kypcoB, MOOK: Kypc «BBenenue B
TEXHOJIOTHH BBICOKOdPPeKTUBHOTO cekBeHupoBanus» (Beenenne B NGS. Yacts 1).

21. buostuka [DJIeKTpOHHBIN pecypc]: oHmaiH-Kypc Ha miatdopme https://openedu.ru/ - OtkpsiToe
obpazoBanue/ PazpadoTunk kypca: ®I'AOY BO «Cankr-IlerepOyprckuii MoJIMTEeXHUYECKUN YHUBEPCUTET
ITerpa Bemukoro», pexxum poctymna: https://openedu.ru/course/spbstu/BIOETHICS/

22. JlatuHCcKu s3bIK. HadanmpHbIM Kypc [DJEKTPOHHBIH pecypc]|: OHJAWH-Kypc Ha Iiatdopme
https://openedu.ru/ - OtkpsiToe obpazoBanue/ Pazpadborunk kypca: ®PTAOY BO «Cankr-IlerepOyprckuit
MOJINTEXHUYECKU I YHUBEPCUTET ITerpa Benukoroy, pexUM Jocryna:
https://openedu.ru/course/spbu/LATLNG/;

23. Beaenne B OuonHpOpPMATHKY: METareHOMHKAa [DIEKTPOHHBIA pecypc|: OHIaH-Kypc Ha
mwiatpopme https://openedu.ru/ - Otkpbeitoe obOpazoBanue/ Paspabortumk kypca: ®TAOY BO «Cankr-
[TerepOyprckuit MOJUTEXHUYECKU I YHUBEPCUTET ITerpa Benukoroy, pexXUM JocTryna:
https://openedu.ru/course/spbu/BIOINF/;

24. TlpocTbie MOJNEKYJIBI B HaIIeWd XU3HHU [DJIEKTPOHHBIM pecypc|: OHJIAWH-KypC Ha Iiatdopme
https://openedu.ru/ - OtkpsiToe obpa3oBanue/ Paszpadotunk kypca: PI'AOY BO «Cankr-IleTepOyprckuii
MOJINTEXHUYECKU I YHUBEPCUTET ITerpa Benuxoroy, pexuM Jocryna:
https://openedu.ru/course/msu/SIMMOL/;

25. Dxonorus [DeKTpOHHBIN pecypc|: oHIaiH-Kypce Ha ruatdopme https://openedu.ru/ - OtkpeiToe
obpa3oBanne/ Pazpabotunk kypca: ®I'AOY BO «Cankr-IlerepOyprckuii MOJIMTEXHUUECKUN YHUBEPCUTET
[Terpa Benmukoro», pexxum noctyna: https://openedu.ru/course/spbstu/ECOLOGY/;

26. Cratuctuka JJsi TyMaHHTapHeB [DJEKTpPOHHBIH pecypc]: OHIalH-Kypc Ha Iuiatdopme
https://openedu.ru/ - OtkpsiToe obopazoBanue/ Pazpabotunk kypca: ®PI'AOY BO «Cankr-IlerepOyprckuit
nonutexHudeckuii yausepcurer [lerpa Bemkoroy, pexxum nocryna: hitps://openedu.ru/course/tqu/Stat/;

27. BBenenne B OHMOJOTHIO M JKOJIOTHIO [DIIEKTPOHHBIA pecypc]: OHJNAWH-Kypc Ha Ttuiatdopme
https://openedu.ru/ - OtkpeiToe odpa3zoBanue/ Pazpadbotunk kypca: PTAOY BO «Cankr-IleTepOyprekuii
MO TEXHUYECKHH YHUBEPCUTET [Terpa Benukoroy, peXUM JOCTyma:
https://openedu.ru/course/urfu/INTROBE/;

28. T'enernka [DieKTpOHHBIN pecypc]: oHmaiH-Kypc Ha miaTdopme https://openedu.ru/ - OtkpsiToe
obpaszoBanue/ Paspabotuuk kypca: ®I'AOY BO «Cankr-IlerepOyprckuil monuTeXHUUECKUNH YHUBEPCUTET
[Terpa Bemukoroy, pexxum goctyna: hitps://openedu.ru/course/msu/GENETICS/;

29. Ucropus MEOWIIMHCKOM HayKH [DIEKTPOHHBIA pecypc|: OHNAlH-Kypc Ha mnnatdopme
MexBY30BCKasi  IUIOMIAJKA  DJIIEKTPOHHOTO  00pa3oBaHUs  «YHHBEPCAPUYM», PEXKUM  JOCTyHa:
https://universarium.org/catalog;

30. BBenmenune B HAHOTEXHOJOTMH [DJEKTPOHHBIA pecypc|: OHJAWH-Kypc Ha 1niaTdhopMme
MexBY30BCKasi  IUIOMIAJIKA _ JIEKTPOHHOIO  00pa3oBaHMsl  « YHHBEPCAPUYM»,  PEXKHUM  JOCTyIa:
https://universarium.org/catalog;

31. http://sbio.info/index.php «Bcsi 6uonorus» (yueOHbIe MaTepuasbl, HAyYHbIC CTaThbU, OOJbIIAS
Ounosjornyeckast OnoaIMoTeKA);
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https://stepik.org/course/1142/promo
https://openedu.ru/course/spbstu/BIOETHICS/
https://openedu.ru/course/spbu/LATLNG/
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Макеты%20РП%20и%20ФОС/на%20платформе%20Межвузовская%20площадка%20электронного%20образования
Макеты%20РП%20и%20ФОС/на%20платформе%20Межвузовская%20площадка%20электронного%20образования
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32. http://humbio.ru/humbio/immunology/imm—gal/000008da.htm — bBasza 3Hanuii 1o OuoIOrUU
yenoBeka MHcTUTyTa MOJiekynsapHoi renetuku PAH;

33. http://humbio.ru/humbio/reprod/00010fa3.ntm — Basa 3HaHUNW 10 OWOJIOrMH YeJIOBEKa
NHuctutyTa MonekyisipHo renetuku PAH. — «Penponykuus u passutue»;

34. http://www.strf.ru/ — Dnexkrponnoe n3nanue «Hayka u texHonoruu Poccum», coobmaromee 06
OTEUECTBEHHBIX HAayUHBIX pa3padoTKax.

35. http://biomolecula.ru/ — Hay4Ho—momyssipHbIid CaiT, MOCBAIIEHHBIA MOJICKYJISIPHBIM OCHOBaM
COBpEMEHHOW OWONOrMH ¥ MPAKTUYECKUM TMPUMEHEHHUSM HAy4YHBIX JOCTIDKEHUH B MEIUIMHE W
OMOTEXHOJIOTHH.

36. http://www.membrana.ru/ — Hay4ro—momyssipHbIii KypHan «MemOpaHa» — TIJOMIagKa s
obmMeHa wuH(poOpManMeld O TEXHOJOTHSX, KOTOpbleé MEHSAIOT MHU3Hb, IIOCBSIIEHHAs TMo0enaM HayKH,
JOCTH)KCHHUSIM TEXHHUKH, TPOPBIBAM B TU3aliHE, OTKPBITUSAM B MEIUIIMHE, yCIIeXaM B OM3HEcCe;

37. http://elibrary.ru — Caiit Hay4Hoii 3nekrpoHHOi OubOmmorekn eLIBRARY.RU — kpymnHeiimeit
AIIEKTPOHHOM OMOJMOTEKNM HAy4yHBIX ITyOJIMKaIuid, oOnamaromieil OOraTbIMH BO3MOXKHOCTSIMH TIOMCKa M
nonydeHus: nHpopmanuu. bubmmoreka mHTErprpoBaHa ¢ PocCHIICKMM HHIEKCOM HAyYHOTO ITUTHPOBAHUS
(PUHII) — OecmnaTHbIM OOILIEAOCTYNIHBIM HHCTPYMEHTOM HM3MEPEHUs U aHaidu3a MyOIMKallOHHOM
aKTUBHOCTHU YYEHBIX M OpraHU3allNii;

38. http://molbiol.edu.ru/project.html "TIpaktnyeckas MonekyasipHas Ouosorus" — oOIIEOCTyIHAs
TUIEPTEKCTOBass MHPOpMAIMOHHAs 0a3a JaHHBIX, HAIPABJIICHHAs Ha OOECICYEHUE PEIICHUS MUPOKOTO
Kpyra GyHIaMeHTaldbHBIX M MPUKIAIHBIX 33/lad B 00JacCTH OMOJIOTHUU M OWOMEIUIIMHBI, TPEOYIOMMX IS
CBOET'0 BBINIOJHEHUS IPUMEHEHHS] METOI0B MOJIEKYJISIPHOM OMOJIOrMH ¥ T€HHOW MHKEHEPHH;

5.5 IlporpammHoe oOecnedeHue, npogeccuoHanbHble 0a3bl JAHHBIX W HMH(OPMAIMOHHbBIE
CIPaBOYHbIE CHCTEMBI

1. Tlaker oduchbix nmpunoxenuii LibreOffice?

2. IlporpammHas cuctema JUJIsl OpraHu3aluy Buae0o-KoH pepeni-cszu Webinar.ru

3. Oducubie npunoxeHus s pabounx craniuii Microsoft Office Professional Plus (Word, Excel,
PowerPoint, OneNote, Outlook, Publisher, Access);

4. CpenctBo pocMOTpa daiinos PDF Adobe Reader. Pexxum JOCTYyIIa:
https://get.adobe.com/ru/reader/

5. @aiinoseiii apxuBaTop 7—Zip. Pexxum nocryna: http://www.7—zip.org/

6. ABTOMaTM3MpOBAaHHAs MHTEpPaKTHBHAas cucremMa cereBoro tectupoBanHus — AWCCT
(3apeructpupoBaia B POCITATEHT, CBunerenscTtBo 0 rocyJapCTBEHHOI perucTpaiiy NporpaMMbl s
OBM Ne2011610456, mpaBoobnanarens — OpeHOYpPrckuii TocyapCTBEHHBIN YHUBEPCHUTET), PEKUM JTOCTYIIA
— http://aist.osu.ru.

7. Koncymnprant Ilmoc [DnexTpoHHBIH pecypc]: cnpaBouyHo-TIpaBoBasi cuctema / Kommanus
Koncynbrant [Tnroc. — DnekTpon. naH. — Mocksa, [1992—-2016]. — Pexxum goctyna: B tokansHOU cetrn OT'Y
\\fileserverI\ICONSUL T\cons.exe

8. TAPAHT Ilmarpopma F1 [DnexrtpoHHBId pecypc]: cIpaBOYHO-TIpaBoBasi cucrema. /
Paspaborunk OOO HIIIT «TAPAHT-CepBuc», 119992, MockBa, Bopo6seBsl ropei, MI'Y, [1990-2023]. —
Pesxum noctyna B cetn OI'Y st yeranoBku cuctembl: \\fileserverl\GarantClient\garant.exe

9. KoucynpranTtlhtoc [DIEKTPOHHBIN pecypc]: JIIEKTPOHHOE MEPUOINISCKOE U3JaHUE CITPABOYHAs
npaBoBas cuctema. / Pazpaborunk 3AO «Koncynbrant [limrocy, [1992—-2023]. — Pexxum noctymna K cucreme
B cetnt OI'Y st ycranoBku cucrembr: \\fileserverI\!CONSULT\cons.exe

10. http://edu.garant.ru/garant/study/ - HWutepuer-sepcus ['APAHT-OG6pa3oBanue, Cucrema
I'APAHT pajist cTyieHTOB, aCIMPaHTOB U MperoiaBaTeseit

11. Springer [DOnexkTpoHHBIH pecypc|: 0a3a JaHHBIX HAy4YHBIX KHWT, >KYypHAaJOB, CIPaBOYHbIX
matepuaioB / kommanus Springer Customer Service Center GmbH. - Pexum pgocryna:
https://link.springer.com/ B noxamnsHO# cetn OI'Y.

12. 3akonomarensctBOo Poccum [DnekTpoHHBIH pecypc]: MH(OPMAIlMOHHO-TIPaBOBasl CHCTEMa. —
Pexxum noctyna: http://pravo.fso.gov.ru/ips/, B 1okanbpHoi cetn OI'Y.

1 Bxumrouaer B cebs TEKCTOBBIHA IPOLECCOp VIS BCeX BHAOB H0KyMmenToB Writer, TaGmuunbiii mpoueccop Calc, mporpammy mmst cosmanms mpesenrtanuii Impress,
BEKTOPHBII rpadMyecKuil peqakTop s CO3laHus OIoK-cxeM u muarpamM Draw, pemaktop dopmyn Math, koMmmoHeHT, npegHa3HaYeHHBIH sl co3MaHus 6a3
naHHbIX Base.
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6 MaTepHaJ]bHO—TeXHI/I‘lCCKOe obecnevyeHne TUCHUIIMHbI

Bujg nomermenus

MeOGenb ¥ TEXHHYECKHE CPEeCTBA 00ydEHUS

VYueOnbie ayJIuTOPUHI TSt
MPOBENICHHSI 3aHATHI CEMUHAPCKOTO
THIIA

Kommiektsl yueHnuyeckoir meOenu; MynbTUMEAUWHBIN TPOEKTOD;
Hocka; Dkpan

VYuebusnle ayIUTOPUH IS
MIPOBECHHUS IPYIIIOBBIX u
HHIUBUAYaJIbHBIX  KOHCYJbTAI[Ui,
TEKYIIETO KOHTPOJIS 5

MPOMEKYTOUYHON aTTECTAllUU

KomrmnekTbl yueHudeckoir MeOenu; MyiabTUMEIUHHBIN MPOEKTOD;
Hocka; Dxpan; KomnberoTepsl ¢ noakiatoueHus k cetu "Murtepuer" u
obecriedeHMEM JOCTylla B 3JIEKTPOHHYK HH(OPMAIHOHHO—
oOpa3zoBarenpHy0 cpeny OI'Y

Tlomemenust miasi caMOCTOSTENBLHOU
paboThI

KommuiekTs! yuennueckoi medenu; KoMnbroTepsl ¢ MOAKIIOUEHUS K
cetm "NHTepHer" um oOecriedeHHWEM JOCTyNMa B DJIEKTPOHHYIO
nHpopmarmorHo—o0OpaszoBaTenbHyto cpexy OI'Y

K paboueit npozpamme npunazaromces:
® cDOH,H OLCHOYHBIX CPCACTB MOJid MPOBCACHUA HpOMC)ICYTOqHOﬁ arTecraignu 06yqa}01m/1xc;1 10

JTVCITUTIIINHE;

e MeTroauueckue YKa3aHuAa OJisa 06yanOH_II/IXC$I 10 OCBOCHHUIO AU CIIMUITIIMHEI.
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