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4.1.1leu ¥ 3272494 OCBOEHUS TUCIIHUILTHHBI

Henv oucyunaunwt: Ilporpamma xypca «MosekymsipHas OMOJOTHSI dYKAPUOTHOM KIICTKH
SIBIISIETCSI OJTHOM M3 BaXKHBIX COCTABHBIX YACTEH KOMILIEKCA YUSOHBIX MPOTPAMM 110 OHOIOTHYECKUM
muciuminHiaM. OHa u3y4aeT MOJIEKYJISpHBIE OCHOBBI KU3HEACSITENbHOCTH SYKAPHUOTHYECKOU
kieTkn. OHa BKIIOYAeT JaHHBIE 00 OCOOSHHOCTSX CTPOCHHSI M CBOWCTB  MOJICKYII,
o0OecrevynBaroIUX CYIIECTBOBAHUE OHOJIOTMYECKON (OpMBI JBUKEHHUS MaTepUU, PacCMaTpPUBAET
BOTIPOCHl  CTPYKTYPHO-(DYHKIIMOHAILHOW OpraHW3allii TEHETHYECKOro ammapara KIETOK |
MeXaHu3Ma  peaau3anuu HACJIEICTBEHHOU uHbopMaluuy, MOJIEKYJISIpHBIE OCHOBBI
3JI0KQYE€CTBEHHOT'O POCTa, KJIETOYHOTO aroITo3a, SMUT€HEeTUYECKUE acleKThl MyTareHe3a. JlanHbii
Kypc 000011aeT 1 JOMOIHSIET 3HaHUS CTYACHTOB 110 BOIIPOCAM MOJICKYJIIPHOM F€HETHKH.

3adauu oucyunaunsl: B 1aHHOM Kypce CTYJIEHTHI 3HAKOMSITCS C HOBEMIIMMH JIaHHBIMU B
00JacTl TeHEeTUKH, MOAPOOHO M3Y4alOT Ba)KHEHIlIMe MEeXaHU3MbI, 00ECIEUHBAOIINE PeaTn3aIiio
OCHOBHBIX CBOMCTB JKMBOW MaTEpHH; PEIUIUKAINIO, perapaiuio, OMOCUHTE3 OejiKa, CTpOCHUE U
byHkM Oenka. ITO MO3BOJSET OyAYIIEMY YUUTENI0 OMOJIOTHHM OPUEHTHUPOBATHCS B HOBEWIIMX
JIOCTIKEHUSX B 00JIACTH MOJIEKYJISIPHON T€HETUKH, MPAKTUYECKUX aCHEKTaX ITHX JOCTHKEHUM.

4.2. Mecto nucuuniaunbl B crpykrype OIIOII BO

MonekynsipHas OMOJIOTHSI YKapUOTHOM KJIETKM — OYpHO pa3BUBAIOIIASACA JUCIMILIAHA B
COBPEMEHHOM HAy4yHOM MMpe, MpEeICTaBIAIomas COo00H KOMIUIEKC OHOJOTMYeCKUX Hayk,
U3YYaAIOMIMX MEXAaHW3Mbl XpaHEHHs, INepelayd W pealu3aluil T'eHETHYeCKOH WH(pOpMaIny,
CTpOoeHHE W (YHKIMH HEPETYJSIPHBIX OHONOJUMEpOB (OETKOB M HYKJIEHHOBBIX KHCIOT).
JlocTuxkeHs: COBpEMEHHON HayKH MO3BOJIIOT IPOBOJUTH UCCIEA0BAaHUS 3yKapUOTHUCEKON KIIETKU
Ha CcaMOM TIJyOMHHOM M 3JIEMEHTapHOM YpPOBHE, 4YTO OTKpPbIBAET MHOIO HOBOTO JJIs
uccienopareneil. Bo3HUKHYB Kak OMOXHMMHS HYKJIEMHOBBIX KHCIIOT, MOJIEKYJsIpHas OHoJorus
nepexxuia mnepuoj OypHOro pa3BUTHS COOCTBEHHBIX METOJOB MCCIIEJOBAaHUS, KOTOPHIMU TEHEph
ornuyaercs oT Ouoxumuu. K HHMM, B YacTHOCTH, OTHOCATCS METOAbl T'€HHON WH)KEHEPHH,
KJIIOHUPOBaHMsI, HCKYCCTBEHHOM »JKclpeccud M Hokayra reHoB. Ilockonpky JIHK sBisercs
MaTepuaibHbIM HOCUTEJIEM T€HETHYEeCKOM HMH(OpMAalMM, MOJEKYJsSpHas OHOJIOTUsS 3HAUYUTEIbHO
cONMM3MIIach C TeHETUKOM, M Ha CTBhIKE O00pa3oBanach MOJEKYJSpHas TEeHETHKa, SBISIOIAsCS
OJIHOBPEMEHHO pa3JeioM TE€HETHUKH M MOJIEKYJISpHON Ouosiornu. Tak ke Kak MoJeKyJsipHas
OMoNIOTHsl IIMPOKO MPUMEHSIET BUPYCHl KaK HMHCTPYMEHT HCCIIEIOBAaHUS, B BUPYCOJIOTUH JUIS
pelIeHNs CBOUX 3ajlad UCIOJIb3YIOT METO/Ibl MOJIEKYJIIpHOM Onosioruu. Jjisg aHanu3a reHeTH4ecKon
UHGOPMALlUM TPUBJIEKAECTCS BBIYUCIUTENbHAs TEXHMKA, B CBS3M C YeM MOSBUIIUCH HOBbBIE
HAIpaBJIEHUS MOJIEKYJIIPHOW T'€HETHKH, KOTOpblE HHOTAA CYUTAIOT OCOOBIMHM JUCLMILIMHAMMU:
OuonH(pOpMaTHKa, TEHOMHUKA U TPOTEOMHUKA.

Kypc «MonekynsipHas OHOJIOTHS dYKapUOTHOW KJIETKH» 3aHUMAET OJHO M3 LIEHTPAJIbHBIX
MECT B COBPEMEHHOI OHOJIOTHH.

«MonekymnsipHas OMOJIOTHS SYKapUOTHOM KJIETKW» MperoaaceTcs B TeUeHHe 4 ceMecTpa Ha 2 Kypce
(O®O) nanpasinenus 06.03.01 buonorus mo npodpuinto «bHOTOTUs KISTKI.
Ha usyuenue kypca «MonekynspHas OM0JIOTHs 3YKapUOTHOHN KieTkn» oTtBoautcs 108 yacos
(M3 HUX JIEKIMOHHBIX - 16, 1aG0paTOpHBIX - 32 U AN caMOCTOATENbHOI paboThl -33 4acoB, B TOM
ymcie 10 3aHATUN B MHTEPAaKTUBHOI opMme), 3aKaHIUBAETCS HK3aMEHOM-27.
JlucuMIimHa OTHOCUTCS K BAPUATUBHOW YaCTH JUCLMILINH.

4.3 TpeGoBaHus K pe3y1bTaTaM OCBOCHHS COAEPKAHUSA AUCHMIIIHHBI

[Ipouecc n3yyeHHs] MUCHUIUIMHBI HampaBlieH Ha (OPMUPOBAHUE 3JIEMEHTOB CIEAYIOLIUX
xomnereHMi B cootBercTBUU ¢ ®PI'OC m OIIOIlI BO no maHHOMY HampaBi€HHMIO MOATOTOBKH
(cTIeManbHOCTH):
0) oomenpogeccnonanbubix (OIIK): OIIK-5

(Vkazviearomes IIK komnemenyuu u ux Koowt)

B pe3ynbraTe 0OCBOGHUS TUCIHUITIMHBI 00YJalOUIHiCs JOKEH:



3HaTh:

- O CTPYKTYypE ¥ CBOMCTBAX OEIKOB M HYKJICMHOBBIX KHCIIOT;

- UMETh ILIEJIOCTHOE MPEJCTaBlIeHHE 00 OCHOBHBIX MOJIEKYJISPHO-T€HETUYECKUX IMpoleccax M HX
B3aUMOCBSI3H;

- OCHOBHBIC MPHUHIMIIBI, METOAbl W MEPCIEKTHBBl COBPEMEHHOH MOJEKYISIpHOW OHOIOTUU U
MOJIEKYJIIPHON T€HETHKE;

- UMETh IpeiacTaBieHHEe OO0 OCHOBHBIX BHYTPUKIETOUHBIX MEXaHM3MaX OOECHeuHnBaIOIINUX
XpaHEeHHe, Tepelavy U peaan3alio FreHeTHIeCKON nHpopManuu

Ymers:

- aHaJIM3UPOBAThH JaHHBIE MOJIEKYJIIPHO-OMOJOTNUECKUX UCCIIEJOBAHMI;

- CBSI3bIBATh JIOCTHKEHUSI COBPEMEHHBIX HAYK C MOJIEKYJISIPHOM OHOJIOTHEiH;

- HCTIOJIB30BATh MOJTYYCHHBIC 3HAHWUS JIJIsl IPOBEICHUS MOJICKYIISIPHO-OMOIOTHUECKUX OIBITOB.
Baanern:

- OCHOBHBIMHU MOJIEKYJIIPHO-OMOJIOTUYECKUMHU METOJIAMH HCCIICIOBAHUS YKUBBIX CHCTEM;

- 3HAQHUSIMU O COBPEMEHHOM COCTOSIHUM HAayKU B OOJACTH CTPYKTYpbl U (DYHKIIMU HOCUTENEH
reHEeTUYECKON MH(pOpMAaIIIH.

Tabmuna 1
Coaep:xaHue ¥ CTPYKTYPA IMCUMILTHHBI (MO1YJIs1)
Coaepixanue pa3aejioB IMCHUILTHHBI
No Coneprxanue pasnena ®dopma
3 HaumenoBanue pazaeina TEKYILEro
paszzneina
KOHTPOJIA
1 2 3 4
1 Bsenenue. Hcropus passurus monekyisipaon | KJIP, T
OMOJIOTUH SYKAPUOTHON KIIETKH
2 XHMMHUYECKUH COCTAB KIIETKH MoutekyIIsIpHBIN COCTaB KIETKU K,JIP,T
3 Xumust OMOJOTHYECKHX MEMOpaH [TnazmaTuyeckas MeMOpaHa KJIP,T
4 Kierounoe saxpo CrpoeHune u XuMus KIETOYHOIO K,JIP,T
anpa
5 buocunTes Oenka OCHOBHEIE T€HETHYECKHE KJIP, T
MEXaHU3MBI KJIETKU
6 MounexkyisspHas opraHusanus BuyTtpenHue meMOpaHbl U CUHTE3 KJIP,T
OpPraHOMJIOB KJIIETKH MaKpOMOJIEKYJI
CTpyKTypa AMCUMIIMHBI
Taoanma 2
OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI cocTaBisieT 3 3adeTHbIX enunuil (108 gacoB)
Bun paGotet Tpy10oeMKOCTb, YaCOB
Ne Ne Bcero
ceMecTpa | cemecTpa
O01mas TPy/10eMKOCTh 108 108
KonrakTHas padora: 48 48
Jlexyuu (J1) 16 16
Ilpakxmuuecxue 3auamus (113)
Jlabopamopuwvie pabomut (JIP) 32 32




Bun pabotsr Tpyn0eMKOCTb, HaCOB
Ne Ne Bcero
ceMecTpa | ceMmecTpa
CamocrosiTesibHAsi padoTa: 33 33
Kypcosoii npoekr (KII), kypcosas pa6ora (KP)!
PacuetHo-rpaduueckoe 3ananue (PI'3)
Pedepar (P)
Occe (D)
CaMocTosATEIbHOE U3YUYEHHE Pa3eiIoB
KonrpossHnas padora (K)*
CamononroroBka (mpopaboTka U MOBTOPEHHE
JEKIMOHHOI'0 MaTepuaia u MaTepuaia y4eOHUKOB U
y4eOHBIX TTOCOOMH, MOJITOTOBKA K J1a0OPaTOPHBIM |
NPAaKTUYECKUM 3aHATHAM, KOJJIOKBHYMaM, PyOeKHOMY
KOHTPOJIIO | T.11.),
IToIrOTOBKA U caaya SK3aMeHa’ 27 27
Bu1 MTOroBOro KOHTpoJIs (3a4€T, IK3aMeH) 9K3aMEH | HK3aMeH
Pa3nensl AuCUMILTUHBL, U3ydaeMble B 4 cemecTpe
KomnunuaectBo yacos
Ne HaumenoBanue pasnenon AynuropHast Bae-
pas- B pabora ay.
Acna cero pa6ota
J |3 | JIP CP
1 2 3 4 5 6 7
1 Beepnenue. Mcropus pa3BUTHS MOJIEKYISIPHOU ) 10 )
OMOJIOTUH SYKApUOTHOM KIETKH
) XUMUYECKUH COCTaB KIETKU 4 6 )
3 Xumust OMOJIOTHYECKIX MEMOpaH ) 4 20
4 CTtpoeHre U XUMHsI KIIETOYHOTO SIIIpa ) 6 40
5 | buocunTes Oenka 2 6 -
6 MounekynsipHasi OpraHu3alysi OpraHou10B 4 i i
KIICTKH
Hmozo: 16 32 60
Tabauna 3
TemaTuueckuii niia- jJgekuuii no kypey «MoJiekyJisipHasi 0M0JI0THSI JYKAPUOTHOM KJIETKH»
Ne
i Tema JIuteparypa
Beenenue. cropus pazButus 1. MonexynspHas Ouonorus: CTpykTypa U
1. | MonekynspHOI Ouosnorun OouocuHTe3 HyKJIeuHoBbIX KucioT. Ilog pea. A.C.
JYKapUOTHOMU KJIETKU Cnupuna. M. Beiciias mkona. 1990.
) XUMUYECKUE KOMIIOHEHTHI 2. Monexkymsipaast ~ Ouonorusi:  CTpyKTypa
" | KIIeTKU. MUKPOMOJICKYJIBL. pubocom u 6uocuntes 6enka. [log pen. A.C. Cnupuna.
XUMUYECKUE KOMIIOHEHTHI M. Beicmias mikoia. 1986.
3.
KJIETKH. MaKkpOMOJIEKyJIbl 3. Crenanos B.M. MorekymnsipHast GHOJIOTHSL.

! Ha xypcoBoii mpoekT (paboTy) BEIAENSAETCS He MEHee ONHOM 3a4€THOM eJUHHIEI TPYA0EMKOCTH (36 4acoB)
2 Tonbko 1S 3a04HON (OPMBI 00ydeHHUS




4. | Xumus omonornueckux MmemOpan | Ctpyktypa u ¢yHkuun OenkoB. M. Beicmias mikona.
5 CtpoeHue U XUMHSI KJIETOYHOTO 1996.
" | ampa 4. Cunrep M., bepr II. I'ens! u renomsl. B 2-x
6. | buocunTes Genka tomax. M. Mup. 1998.
7 MoseKynspHas opraHu3alus 5. TopOynosa B.H., bapanos B.C. Brenenue B
" | IUTO30J1s KJIETKH MOJIEKYJISIPHYIO ~ JIMarHOCTUKY U TE€HOTEpaIlnIo
MOHeKyﬂHpHa’I opraHusanus HACJICJICTBEHHBIX 3a00JICBaHMIA.
OpraHou10B Ki1eTku. A. [onb1xu, 6. Iumkun 0.C, Kamuun B.1.
JIH30COMBI, HEPOKCHCOME, MenunuHckue aCIEeKThI OMOXMUMHYECKOM u
MUTOXOHIPUH MosiekyisipHor  reHetuku. M.  THTII  «l'eHom
8. yesoBekay. 1992. 2: JIvtoun M. I'ensl. M. Mup. 1986.
7. Pomnep D. OTKpbITHE OCHOBHBIX 3aKOHOB
s)ku3nu. M. Mup. 1977
8. Ammapun W.II. MonexynsipHas OuOJOTHS.
U3n-so MI'Y. 1977.
Taoauna 4
JlabopaTopHble padoThl
Ne Ne Koxn-Bo
HaumenoBanue 1abopaTopHbIX paboT
JIP | paznena JacoB
1 2 3 4
1 1 [IpuroToBneHue 1aBICHBIX MPENapaToB 2
) 1 MeToauka HPUTOTOBIEHUS JaBJIEHBIX NPENapaTroB il H3Y4YECHUS ’
MUTOTHYECKUX XPOMOCOM 3JIAKOB
3 1 Y CKOpEHHBIN METOJI IPUTOTOBJICHUS JABJICHBIX IIPENApaTOB 2
4 1 OkpaimBaH#e Cpe30B reMaTOKCHIMHOM 110 Jlenaduabay 2
5 1 OxpalyBaHue Cpe30B reHIIMaHOBbIM (1oJ1eToBbIM 10 HploTOHY 2
6 ) MeToauka OKpallMBaHHUS XPOMOCOM Y OTAAJ€HHBIX TMOPHAOB IO ’
S.E. DnneHropny
7 ) OxpamyBaHue Cpe30B JJi BBISIBICHHUS HYKJIEUHOBBIX KHCIIOT ’
(peakuus Penbrexa)
3 ’ [IpuroTtoBnenue npenaparoB i U3y4EHHUsS] HYKJIEUNHOBBIX KUCIIOT IO ’
OlHapcoHy
9 3 N3ydyeHne HyKIEMHOBBIX KHCIOT 110 bpaie 2
10 3 OxpaiBaHue Cpe3oB JUIsl BBISIBICHUS! OCHOBHBIX O€JIKOB 2
11 4 Pemenue 3a1a4 o MOJIEKyJIsIpHONM OMOJIOTUU 2
12 4 Pemenue 3a1a4 o MOJIEKyJIsIpHONW OMOJIOTUI 2
13 4 Pemienue 3a/1a4 Mo MOJIEKYJISIPHOM OHOJI0THH 2
14 5 Pemrenue 3a1a4d mo MoJIeKyIsipHOW OMOTIOTHH 2
15 5 I'uranTckue NOIUTEHHBIE XPOMOCOMBI CIIOHHBIX JKEJIE€3 JIMUMHOK 4
JPO30(HITBI
Hroro 32
Tadauua S
TemaTn4yeckuii n1ad 1adopaTopHbIxX padoT no Kypey «MoaekyasipHasi Onosnorus
JYKAPUOTHOH KJIETKH»
Ne
i Tema JIutepatypa ObopynoBanue
1. | Ilpurorosnenue nasiensix | [TaymeBa 3.I1. TlpakTukyMm mo mUTONOTHH | 1. CIMPTOBKH
[penapaTos pactenuii. — M. — Konoc. — 1980. 2. nmpeameTHele M
YennoB HO.C. Mambiii mpaktukym 1o | TOKPOBHBIC CTCK/IA
mutosornu. — M. — MI'Y — 1977 3. TpenapoBajLHbIC

['mmoBa O.M., KepeboBa M.K. ZIMH

pacTBop




Mertoauka MMPUTOTOBJICHUA
OaBJICHBIX IIp€rapaToB IJIid
NU3Yy4YCHUA MHUTOTHYCCKHX
XpPOMOCOM 3JIaKOB

Y cKopeHHBIH METOA
IIPUTOTOBJICHUA JaBJICHBIX
IIpernapaToB

OxpamrBanue Cpe30B
TéeMaTOKCUIIMHOM 1o
Henapumnpry

OxpainBanue Cpe30B

TCHLUAHOBBIM (PHOJIETOBBIM
o Herotony

MeTtonuka  OKpalllMBaHUA
XpOMOCOM Y OTJAJIEHHBIX
ruOpuIoB o SE.
DIJICHTOPHY

Ctpykrypa XpOMOCOM u ux
byHKIMOHUpOBaHKUE. - MeToanueckue
yKa3zaHus K creukypcy. Hampumk. —
KBI'Y. —2008. — 13c.

[Taymesa 3.I1. TIpakTukyM 1o LHUTOJIOTHUU
pactenuii. — M. — Konoc. — 1980.

YenuoB FO.C. Maublii npakTukym IO
mutonoruu. — M. — MI'Y — 1977

[umoa O.M., Kepeboa M.K.
Crtpyxrypa XpOMOCOM 51 ux
¢byHKIMOHMpPOBaHUE. - MeTtoauyeckue
yKa3zaHus K crenkypcy. Hampumk. —
KBI'Y. -2008. — 13c.

[Taymesa 3.I1. TIpakTukyM MO HHUTOJIOTHUU
pactenuii. — M. — Kozoc. — 1980.

Yennos 1O.C. Manblii nOpakTUKyM 1O
muronoruu. — M. — MI'Y — 1977

['mmoa O.M., Kepebora M.K.
Crpykrypa XpOMOCOM u ux
(GyHKIIMOHUpPOBaHUE. - MeToanuvecKue
yKasaHus K cneukypey. Hanpumk. —
KbI'Y. -2008. — 13c.

KpacuTenei

5. MUKPOCKOII

6. MIPOPOILICHHEIE
KOPEIIKU
KYJIBTYPHBIX
pacTeHui

1. ciupToOBKH

2. TpeaMETHBIE |
ITOKPOBHEIE CTEKIIa

3. mpenapoBaJbHbBIE
UTJIBI

4, pacTBop
KpacuTenein

5. MHKPOCKOII

6. MIPOPOIIICHHEIE
KOPEIITKA
KYJIBTYPHBIX
pacTteHui

1. ciupToBKH

2. TpeaMeTHble U
MTOKPOBHBIE CTEKIIA

3. mpenapoBalibHbIE
UTJIBL

4, pacTBop
Kpacurenei

5. MHKpPOCKOI

6. MIPOPOIICHHBIE
KOPEeLIKU
KYJIBTYPHBIX
pacTeHui

1. ciupToOBKH

2. TpeaMeTHble U
MOKPOBHBIE CTEKJIa

3. mpemnapoBaJIbHbBIE
UTJIBI

4. pacTBop
Kpacuresuei

5. MHKpPOCKOII

6. MPOPOILIECHHBIE
KOPEIIKH
KYJbTYpPHBIX
pacTeHuit

1. ciupToBKH

2. TpeaMETHBIE U
MTOKPOBHBIE CTEKIIA

3. mpenapoBaJbHbBIE
UTTIBI

4, pacTBop
Kpacurenei

5. MHKpOCKOI

6. MIPOPOIICHHBIE
KOPEIIKH
KYJIBTYPHBIX
pacTeHui

1. ciupTOBKH

2. TpeaMETHBIE |
ITOKPOBHEIE CTEKIa
3. mpemnapoBabHEIE
UTIIBI




OxkpammBaHAE CpPE30B IS
BBISIBIICHUST ~ HYKJICHHOBBIX
kuciot (peakius denbreHa)

[IpuroToBneHue npemnapaTos
IJId N3y4YCHUS HYKJICUHOBBIX
KHUCJIOT IO DHApCOHy

Nzyuenue HYKJIEMHOBBIX
kucinoT no bpamie

10.

OkxpanimBaHue Cpe3oB IS
BBIABJIICHUS OCHOBHBIX
O€JIKOB

11.

Peurenue 3agay no
MOJICKYJIIPHOHM OHOIOTHH

12.

Peienue 3a/1a9 o
MOJICKYJISIDHOW OMOJIOTHH

13.

Pewenue 3a1a4 o
MOJICKYJIIPHOM OHOIOTHH

14.

Pemenune 3aJ1a4 o
MOJICKYJISIDHOW OMOJIOTHH

[Taymea 3.I1. [IpakTuKyM MO LHUTOJOTHU
pactenuit. — M. — Konoc. — 1980.

Yenno 1O.C. Manblii mpakTUKyM IO
muronoruu. — M. — MI'Y — 1977

I'mmoBa O.M., KepeboBa M.K.
Ctpykrypa XpPOMOCOM u 170'¢
¢yHKIMOHMpOBaHUE. - MeTtoaudeckue
yKazaHus K cneukypcy. Hampumk. —
KBI'Y. -2008. — 13c.

[Taymesa 3.I1. TIpakTukyM 1O HHUTOJIOTHUU
pactennii. — M. — Kozoc. — 1980.

YenunoB O.C. Manblii mnpakTUKym IO
mutonoruu. — M. — MI'Y — 1977

['mmoa O.M., KepedoBa M.K.
Crtpykrypa XpPOMOCOM 151 170,
byHKIIMOHNpPOBaHUE. - MeToaudyeckue
yKa3zaHusi K crenkypcy. Hampumk. —
KBI'Y. —-2008. — 13c.

4, pacTBop
KpacuTenei

5. MHKpOCKOI

6. MIPOPOLIECHHBIE
KOPEIITKA
KYJIBTYPHBIX
pacTeHui

1. ciUpTOBKH

2. TpeaMETHBIE |
MOKPOBHBIE CTEKJIa

3. mpenapoBaJbHbBIE
WTITBI

4. pacTBop
Kpacurenei

5. MUKPOCKOII

6. MIPOPOIIICHHEIE
KOPEILIKH
KYJIBTYPHBIX
pacTeHuit

1. ciupToBKH

2. TpeaMeTHble U
ITIOKPOBHBIE CTEKJIA

3. mpemnapoBalibHbIE
UTJIBI

4. pacTBop
Kpacurenei

5. MHKPOCKOII

6. MIPOPOIIECHHBIE
KOPEILKH
KYJIBTYPHBIX
pacteHui

1. ciupToBKH

2. OpeAMETHbIE U
MTOKPOBHBIE CTEKIIA

3. mpenapoBaJIbHbBIE
UTTIBI

4. pacTBop
Kpacurenei

5. MHKpPOCKOII

6. MPOPOILECHHBIE
KOPEIIKH
KYJBTYpPHBIX
pacTeHui

WHTepakTuBHAs
JOCKa,  MaTepuasbl
IIpenoaaBaTens




15. | Turaurckue
XPOMOCOMBI

TIOJIUTCHHBIC
CIIFOHHBIX

KEJIE3 JIMYHMHOK ,I[pO30(1)I/IJ'H>I

1. ciupTOBKH

2. TpeaMETHBIE |
MTOKPOBHBIE CTEKJIA

3. mpenapoBaJbHbBIE

HUT'JIBbI

4, pacTBop
KpacuTenein
5. MUKPOCKOII
6. MIPOPOIIICHHEIE
KOPEILKU
KYJIBTYPHBIX
pacTeHuit
IIpakTuyeckue 3aHATHS (CEMUHAPBI) He NMPEAYCMOTPEHbI
KypcoBoii npoekT (KypcoBasi pa6oTa) He peycMOTPEHbI
CamocTosiTe/ibHOE H3y4YeHHe Pa3/1e/I0B 1 CHUILIHHbI
Ne Komn-Bo
Borpocsl, BBIHOCUMbIE Ha CAMOCTOSITEIIBHOE U3yUEHUE
pazzena 4acoB
1 2 3
3 Crpykrypa xpomaruHa. OCHOBHbIE KOMIIOHEHTHI XpOMaTHHaA. 10
3 OyHKIUU MOOWIIBHBIX 3JIEMEHTOB FreHOMa. Bo3MOHast poJib B 3BOIIOLIUU 10
4 Oco0Gennoctu permukanuu JJHK y sykapuor 10
4 ®epmenTtaTuBHas pectpukimst u Mmoaudukanus JJHK 10
4 OOpaTHas TpaHCKPHUTIITHS 10
4 TparckpunimoHHbie PaKTOpPbI 10
Hroro 60
4.5 Oo6pa3zoBarejibHbIe TEXHOJIOTHHI
Tadauua 6
HNurepakTuBHbIe 00pa3oBaTe/ibHbIe TEXHOJOTHHM, MCIHOJb3yeMble B ayIUTOPHBIX
3aHATHAX
Bun
Cenect 3aHATHUSA Hcnons3yemble MHTEpAaKTHBHBIE 00pa30BaTEeNbHbIC KonunuectBo
p (JI, TIP, TEXHOJOTHH 4acoB
JIP)
4 J Beenenue. Mcropust pa3BuTHs MOJIEKYIISIpHOM Ononoruu 2
JOYKAPUOTHOU KJIETKH
XHWMHYECKUE KOMITIOHEHTHI KJIETKH. MUKpo- 1 4
MHKPOMOJIEKYJIBL.
MonekynspHas opraHu3anus MUTO30J5 KIETKH 2
buocunTtes 6enka 2
Hroro: 10

NMPOMEKYTOYHOM aTTecTallun

4.6. ®oH1 OLIEHOYHBIX CPEACTB IJIS TEKYIIEr0 U Py0e:KHOr0 KOHTPOJIsI yCIIeBAeMOCTH U
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Pa3nen 1. Beenenue.
Pasgen 2. XUMHUYECKUN COCTAB KIIETKH.

OcBoeHHE TeM BCEX pa3/elioB 3aBepmiaeTcs (HOPMHUPOBAHUEM Yy CTYISHTA CICIYIOIIMX
KOMIIETECHIINH:

OIIK-5 — cnocOOHOCTHIO TPUMEHATH 3HAHHE MPHHIIUIIOB KJICTOYHON OpPraHU3aIii ONOJIOTHYECKUX
00BEKTOB, OMOPHU3NUECKUX U OMOXMMHUYECKUX OCHOB, MEMOPAHHBIX MPOIECCOB U MOJEKYIISIPHBIX
MEXaHU3MOB KXH3HECATEILHOCTH.

CDCI[CTBa OLICHUBAHUA KOMICTECHITNN
KOMHCTCHL{I/II/I 110 ICPBLIM JIBYM pasaciiaM OLCHUBAIOTCA HAa NMCbMCHHOM KOJIJIOKBUYMC, Ha
J'Ia60paTOpHBIX 3aHATHAX, 4 TAKXKEC C IOMOIIBIO MIPOUCAYPhl KOMIIBIOTEPHOI'0 TECCTUPOBAHMA.

Bonpochl Ha KOJTIOKBHYM
1. Vcropusi BOSHUKHOBEHMSI U Pa3BUTHUS MOJIEKYJIIPHOM OMOJIOTHY.
[Tpeamer u 3a1a4u MOJIEKYISIPHOM OHOJIOTHH.
MeTo/1b1 MOJIEKYIISIPHON OMOJIOTHH.
CTpyKTypa HYKJIIEHHOBBIX KHUCIIOT.
CrpykTypa XpoMaTHHa.
Opranu3anus XpoMOCOM.
Crpykrypa JHK
Crpykrypa PHK u ee Buapl.

XN AP

Paznen 3. Xumus Ouonornyeckux MeMOpaH.
Pasnen 4. Knerounoe sipo.

Bonpocsl Ha KOJLJIOKBHYM

benxu memOpaH

JIlununpl MmeMOpaH

VYraeBoasl MeMOpaH

XUMHUYECKHUE MPOLIECCHI, MPOUCXOIAIINE HA MEMOpaHaXx.
MornexyssipHas opraHu3anus saepHoi 000JI0UKH.
Kapunomnnasma.

A

Pasnen 5. buocunres 6enka
Pa3znen 6. MonekynspHas opraHu3anys OpraHouJ0B KJIETKH.
1.  Tpanckpunuus.
2. Ilpouecc TpaHCKPHUIILIUH.
3. Perynsauus TpaHCKPHUIILIMK Y TIPO- ¥ DYKapHOT.
4. llpoueccHHr NEPBUUYHBIX TPAHCKPUIITOB.
5. Crpykrypa pubocom.
6. DTamnbl TpaHCIAUY.
7. Tpancnsuus MPHK
8. Perynsanus npoueccoB TpaHCIIALUH.
9. VHruOGuTOps! TPAHCIAIIH.
10. Moaudukamus CHHTE3UpyEeMBbIX OEJIKOB.
11. ®onauar. GaKkTOPHI, OMPEALSIAIONINE TPOCTPAHCTBEHHYIO CTPYKTYPY O€lKa.
12. HykneonpoTenHsl.
13. JIumonpoTenHsI.

TecToBBIC 3aHaHNA
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I:

S: MosnekynsipHast OM0JIOTHsI BO3HHUKIIA Ha pyOexe
+: 1940-1950

-1 1860-1891

-: 2000-2010

-: 1809-1827

I:

S: Monekyny JITHK oTkpbin
-: P. Annbtman

+: b. Muwep

-: Y. lapBuH

-: K. bpame

I

S: Monekyna JIHK Obuia BiepBbie BblieNeHa U3
: SIZIEP HEPBHBIX KIJIETOK

-1 sijiep Ne4YeHu

+: siaep JTEMKOLMTOB THOS

-: MUTOXOHPUH

I:

S: Monekyna IHK coaepxut
+: hocdop

-: 1Ie3ui

-1 JKeJIe30

-1 cepy

I:

S: HykJIenHOBYIO KHCIIOTY CBOOOAHYIO OT O€IKOB MOTYYHII
-: Jlk. I'ynmann

+: P. AnbT™man

- V. JI’xoHC

-: b. Xecun

I:

S: HykienHoBasi KUCIOTa CBOOOIHAS OT OEJIKOB MOJIyYEHA B
-2 1900

-2 1870

+: 1889

-1 1948

KOJIBKO CYHICCTBYCT TUIIOB HYKJICUHOBLIX KHUCJIOT

+ »n =

:C

02
4
8
3
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wn

: IleponavansHo JIHK BbIA€/ISIIM B OCHOBHOM M3 KJIETOK
-: TOJIOBHOT'O MO3Ta IITHII

+: TUMyca TeJeHKa

-2 MBIIIII

- KpOBHU

wn

: PHK nepBoHayanbHO BBIAETSIN U3 KIETOK
-: BBICIIUX PaCTCHUM

-: TpubOB

+: ApoxKen

-: MUKPOOPTaHU3MOB

I:
S: NokazarenbctBO coaepxanusa JJHK u PHK Bo Bcex kieTkax mosydeHo
+: B cepenune 1930-x

: B koHIe 1950-x

:BHavaie 19 B

: B koHIe 1970-x

I:

S: Briepseie Boinenun [IHK u3 pacrennii
-: XK. bpame

+: A. benozepckuit

: 2. Yapradd

-: Y. JIxxoHC

w =

: Hanmune JTHK Tonsko B sape, a PHK u B nuTonnazMe ycTaHOBIIEHO B
: koH1e 1980-x

: Hayase 1940-x

+: koHue 1940-x

: Hayasie 2000-x

I:
S: OcHOBHBIE 32aKOHOMEPHOCTH HYKJICOTHIHOTO COCTaBa yCTaHOBIICHBI
+: 3. Yapradppom

- A. Togaom

-1 A. layHcoHOM

- A. Makcom

I:

S: To, uro JIHK — HOCcHTENb TeHEeTHUECKOW HHPOPMALIUH, OBIJIO YCTAHOBJIEHO
-2 1900 r

+: 1944

-: 1860

13



: 1910

wn

: O. DiiBepu yCTaHOBUII

: KJIETOYHYIO TEOPUIO

- XPOMOCOMHYIO TEOPHIO

+: JIHK-HOCHTENb TeHeTHYeCKOM nHpOopMauu
: MyTallMOHHYIO TEOPHIO

I:
S: ®epment AHK-nonumepasy oTkpbul
+: A. Kopubepr

-: @. Cranb

-: M. Mesenbcon

-: b. Mumep

I:

S: TpexOyKBEeHHOCTh F'€HETHUECKOT0 KO/a MpeicKa3al
-: @. Kpux

+:I'. 'amoB

-: M. Hupenbepr

-: I'. Kopana

I:

S: O0mue cBoHCTBA FTeHETUYECKOT0 KO1a OBIIIM YCTaHOBIIEHBI
- A. CiupuHbIM

-2 A. Xepun, M. Yelizom

+: ®@. Kpuxowm, C. bpenepom

-: M. Yeitzom

I:
S: Bece tunsl PHK Obu1H OTKPBITHL B
+: koHite 1950-:x, nagane 1960-x

: Hagae 1950-:x

: xoune 1940-:x

: koHIe 1910-:x

w =

: ®epment JIHK-nonumepasa 0611 OTKPHIT B
:1920r
+: 1960 r
:2001r
21940

I:
S: 'eHeTn4yecknii aMHHOKUCIIOTHBIM KO OBLT IMOJHOCTHIO pacindpoBaH B
- 1900-:1910 rr

14



-:1938-:1940 rr
+: 1961-:1966 rr
: 1890-:1900 rr

I:
S: Cxema peryisiuu cuHTe3a 0elIKOB Ha YPOBHE TPAHCKPUIILIUU Oblia OTKPHITA B
+

11961
11940
11839
:2000T

I:

S: OTKpBITHE OCHOBHBIX KOMIIOHEHTOB CUCTEM TPAaHCKPHUIIINH MPUHAATIEKUT
- A. Xeiimu

+: @. XKaxoOy u XK. Mono

-: M. Yeiizy

-: I'. Kopana

I:

S: HUecTh OTKPBITUS PETYJIATOPHBIX OCIKOB MPUHAIEHKHUT
-: O. DiiBepu

-2 Ix. Yorcony, @. Kpuky

-: M. Yeiizy

+: V. l'unsbepty, b. Mronnepy

I:

S: 'eHeTn4eCcKUil aMUHOKUCIIOTHBINA KO OblI pacmugpoBaH B 1adopaTopun
+: M. Hupenb6epra, C. O4oa

-2 JIx. [Tanmane

-: A. KopnOepr

-: I'. 'amoBa

I:

S: OcHOBa KJIETOUYHOUM XUMHUH COEAMHEHHUS
-1 cepbl

+: yrieponaa

-: ocdopa

-1 BOJIOpoJia

I:
S: Bonee 99% ot o611ieit Macchl B KJI€TKE IPUXOIUTCS HA
= C H,N,S,J
-N,H,P, S
C, H
S

-

+

,N,O,P, S
’O’J’P

I

S: Oxoio 70% Macchl KIETKH COCTaBIISICT
- C

=N

-0

+: Boma

15



I:
S: CKOJIbKO OCHOBHBIX TUITIOB MOJIEKYJ UCTIOIB3YIOT KICTKH
+

oxwt\.)'_,;o

I:

S: Maiible opraHu4ecKie MOJIEKYJIbI - 3TO COEAMHEHUS YIIIEPOAa ¢ MOJIEKYJISIPHOI Maccoil OT
- 1-100

+: 100-1000

-:20-50

: 120-150

I:

S: KonuuecTBo MaiblX MOJEKYJ B KJIETKE IOCTUTaeT
-1 20

- 10

+: 1000

-: 800

I:

S: Manbie oprannueckre MOJIEKYJIbl KIETOK coaep:kat aromoB C 10
-2 100

-2 80

-2 10

+: 30

I

S: IIpocTtele caxapa, KUPHbIE KUCIOThI, aMUHOKHUCIIOTHI U HYKJICOTHABI OTHOCATCS K
+: MaJIBIM OPraHUYECKUM MOJIEKYJIaM

: MoJIMMepam

: OJIUTOCaxapuaam

: MaKpOMOJIEKYJIamM

I:

S: K caxapam mpocTeiiero Tuma OTHOCSTCS
: IUCaxapuabl

+: MOHOCaxapuJIbl

- TIOJIMCaxXapu bl

-1 OJIUrOcaxapHbl

I:

S: Ocoboe MecTo Mo COCOOHOCTH K 00pa30BaHUIO OOJIBIINX MOJIEKYI 3aHUMAeT
+: yriepon

: )Kene30

: cepa

: BOJIOPOJ

L

S: Ha BHemHel 0007109Ke aTOMa yTiiepo/ia UMEETCsl SJIEKTPOHOB
-1

-3



S: Mex 1y yriaepoaoM U APyruMu XUMUUYECKUMU 3JIEMEHTaMH 00pa3yloTcs CBA3U
-2 BOJIOPOJIHBIC

+: KOBaJICHTHEIE

-: THIpooOHBIE

- IOJISIPHBIE

L

S: K MakpomoJieKysiaMm OTHOCSTCSA

+: OeJIKU, HYKJICMHOBBIE MOJICKYJIbI, TTOJINCAXAPHUIBI
-: O€JIKU, aMUHOKHUCIIOTBI, OJIMCaXapUIbl

: TIOJTUCAXaPU/IbI, AMUHOKHCIIOTHI, OCITIKHU, YTIIEBOIbI
: YIII€BO/IbI, O€JKH, TITI0K03a

I

S: MonekyspHble MaCChl MAKPOMOJIEKYJ COCTABIIAIOT OT
: 1 TBIC 1O 5 THBIC

+: 10 ToIC 10 1 MITH

: 20 TeIC 1O 100TEIC

: 1 M 10 10 MutH

wn =

: MakpoMoJeKyisipHble 1Ienu 00pa3yroTCs ¢ HOMOILBIO CBA3EH
: BOJIOPOJIHBIX

: THIPO(OOHBIX

+: KOBaJICHTHBIX

: TUIPO(UITBHBIX

wn =

: [IpocTpaHCTBEHHYIO CTPYKTYPY MaKpOMOJIEKYJISIPHBIX LIENEH OnpenestoT CBsI3U
: KOBAJICHTHBIE

: TUAPOPUIIbHBIE

: TuipooOHBIE

+: HEKOBAJIEHTHBIE

I:

S: HekoBasieHTHBIE CBSI3U B OMOJIOTMUECKUX MOJIEKYJIaX MOpa3IeisiioT Ha HECKOJIbKO TUIIOB
+: TpH

-: JIBE

: BOCEMb

: JeCTh

I

S: K HeKOBaJIeHTHBIM CBSA3SIM OTHOCSITCS

: HIOHHAs, TUAPOPUIbHAS, KOBAICHTHAS
+: MOHHAas, BOJOPOAHAs, BaHIepBaalbCKas
: BOAOpPOJHAsA, KOBAJICHTHAs, HOHHAs

: BaHJepBaaJIbCKasi, THAPOGUITbHAS

I:
S: OcHOBHBIE IPYIIIBI MEMOPAaHHBIX OCIIKOB
: (hepMeHTBI, KaTaIu3aTOPbI, IBUTATEIIbHBIE
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-! peuenTopHbIE, CUTHAJIbHBIE, IBUTATEIILHBIC
-: CTPYKTYpPHBIE, IBUTATEJIbHbBIE, CUTHAJIbHBIE
+: (hepMEHTHI, pelieNTOPHBIE, CTPYKTYpPHBIE

I:

S: OcHOBHOM ITPU3HAK MEMOPAHHBIX JIUITH]IOB
-: TuApohOOHOCTH

-: TuAPOUIBHOCTH

+:aMpUIaTHIHOCTD

-1 pacCTBOPUMOCTD

L

S: I'mukoxkanuke 06pa3oBaH

-: OeKamMu | JINIHIaMU

+: BETBSIILIUMUCS MOJIEKYJIaMH MOJIMCAaXapuI0B
-: pepMeHTaMU U OeKaMHU

-1 (pepMeHTaMU | MOJIHCcaxapuIaMu

I:
S: Penientopsl TKaHEBOH COBMECTHMOCTH Y KHBOTHBIX KJIETOK PACIOIaraloTcs B
+: INIMKOKAJIUKCE

-: KJIIETOYHOM CTCHKE

-: OIIC

: aiepHON 000JI0UKe

w =

: O00I0YKa PaCTUTEIILHON KJICTKH COCTOUT U3

: JIMITUTHOTO MATPUKCA U T[EIUTIOIO3bI

: TOJIUCAXAPUTHOTO MaTPHUKCa U OEITKOB

+: aMmop(HOTO reyieodpazHOro MaTpUKCca U3 MOJTUCAXAPUIOB H IEIUTIOI03bI
: OCITKOB, YTJICBOJIOB U KUPOB

I:
S: Bce 6uonornyeckre MeMOpaHbl COCTOST U3
+: TUOUAHBIX U OEJTKOBBIX MOJIEKYII

-1 a30TUCTBIX OCHOBAHUM

- HYKJICMHOBBIX KHCJIOT

-2 OEJIKOB U YTJIEBOJIOB

I:

S: JIumuael SKCTparupoBaHbl U3 MeMOpaH
-: dJKUPHBIMH KUCJIOTaMHU

+: alleTOHOM

- CHUPTOM

- YKCYCHOU KUCIIOTOMU

IIpumepHBbIi epevyeHb IK3aMeHALMOHHBIX BOIIPOCOB
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HcTopust BO3HUKHOBEHUS U PAa3BUTHS MOJIEKYIISIPHOI OMOJIOTHH.

[Ipenmer u 3a1a41 MOJIEKYISPHOI OMOJIOTHH.
MeToapl MOJIEKYJIIPHOI OMOJIOTHH.
CTpyKTypa HYKJIEHMHOBBIX KHCIIOT.

CrpykTypa XpoMaTHHa.

Opranu3zanus XxpoMocoM.

Crpyktypa JHK

Crpykrypa PHK u ee Buzpl.

benku memOpan

JIunune MmeMOpan

YrneBonabl MeMOpaH

XHMHYECKHUE MPOLIECCHI, IPOUCXOIALINE HA MEMOpaHax.
MonekynspHasi oOpranu3anus siiepHoi 000JI0UKH.
Kapunonnasma.

Tpanckpunuusi.

IIpouecc TpaHCKPUITLIHH.

Perynauus TpaHCKpUIIMH Y IIPO- U 3YKAPHOT.
[IporeccuHT EPBUYHBIX TPAHCKPUIITOB.
Ctpykrypa pubdocom.

DTarnbl TPAHCISAIUH.

Tpancasuus MPHK
Perymsmus npoiieccoB TpaHCISLMHU.
NHruOuTopsl TpaHCISALUY.
Monudukaius CHHTE3UPYEMbIX OEJIKOB.

@onaunr. GakTopsl, ONpeaesaIonIie MPOCTPAHCTBEHHYIO CTPYKTYpY Oemka.

HyxneonporenHsl.
JIunonpoTenHsl.

OCHOBHBIE TTOKA3aTeNN OLIEHKH
Pe3yJIbTaTOB

PesynbTaThl 00ydeHus
(KOMIIETEHIIMN)

Bug onieHOYHOTO MaTepurajia

CnocoOHOCTh BBIACIUTD
OCHOBHEIE OMOJIOTTYECKHE
METO/IbI UCCICAOBAHKS B
penieHuu mpooIeM ypoBHEH
OpTraHHU3aINH KUBOI
MaTepUH, XapaKTEPUCTUKY
TaKCOHOB.

BaageTb: MeTolaMH U3y4YCHUS
MHKPO- 1 MAaKPOMOJICKYJT B
9YKapUOTUYECKOU KIIETKE
YMerh: pa3inuaTe ypOBHH
OpraHHU3alUy KUBOH MaTepuu
3HaTh:

CHoCcoOBl OpraHu3aIuu
MaKpPOMOJIEKYJ B KJIETKE

Texymui KOHTPOIIb
yCIIEBAEMOCTH
[IpomexyTrouHas aTTecTanus
Py0exxHblIil KOHTPOJIb

4.7. Y4eO0HO MeTOANYECKOE o0ecTedeHne JUCIHILINHDI.
OcHoBHas1 JiuTEpaTypa

1. Amwsbeptc b, bpeit /I u ap. OcHOBBI MosieKyJIsspHOH Ouonoruu kiaetku. — M. — bunom.

JlabGopatopust 3nanuit. — 2015.- 768 c.

2. Konnues A.C. MonekynspHas 6uonorus. M.: Akanemusi, 2008.

3. Mymkambapos H.H. Monekynsapnas 6uonorus. M.: MUA, 2007.

4. VYot T. uznyeckre 0OCHOBBI MOJEKYIsipHON Ononoruu. M.: Jlom «MuTemnekT», 2010.

5. CrenanoB B.M. MonekynspHas 6uosnorusi, ctpykrypa u ¢yHkius Oenkos. 13-so MI'Y,
2005.

6. Yuncon K., Yonkep JIx. [IpuHuumnbr 1 MeToasl OMOXMMHU W MOJCKYJISIPHOW OHOJIOTHH.

"bunom. JlaGoparopus 3nanuit" M3natensctBo: 978-5-9963-2126-1. ISBN: 2013 Tox: 2-e

u3a. (31.) U3nanue: 848 ctp. ObC «Jlanby»

JlonoHUTeILHAS JIUTEpaTypa:
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1. MomnekynsapHas Ouonorusi: CTpykTypa U OMOCHHTE3 HYKJIEeHHOBBIX KucioT. [lox pex. A.C.
Cnupuna. M. Beicinas mkomna. 1990.

2. Monexkynsapuas Ouonorus: Crtpyktypa pubocom u OmocuHTe3 Oenka. Ilom pen. A.C.
Cnupuna. M. Beiciias mkona. 1986.

3. CrenanoB B.M. MomnekynsipHas Ouonorus. Ctpykrypa u pyHknum OenkoB. M. Beicmias
mikosa. 1996.

4. Cunrep M., bepr II. I'enbl u reHomsbl. B 2-x Tomax. M. Mup. 1998.

5. TopbynoBa B.H., bapanos B.C. Beenenue B MOJEKyJIIpHYIO JUArHOCTUKY U T€HOTEPAIIUIO
HACJIEICTBEHHBIX 3a00JICBaHUIA.

6. Humkun O.C, Kamuaun B.M. MenumuHackye aclieKTsl OMOXMMHAYECKON U

7. wmonexkynspHoi renetuku. M. HTII «I'enom yenoBekay. 1992. 2: JIptoun M. I'ensl. M. Mup.
1986.

8. Pomnep 3. OTKpbITHE OCHOBHBIX 3aKOHOB u3HU. M. Mup. 1977.

9. Ammapun W.I1. Monekynspuas 6uonorusi. U3n-so MI'Y. 1977.

Ilepuoanueckue U3TaHuA
buomenunna
I'eneTnka
Hoxnansl Poccuiickoii AkagemMun HayK
Uzsectus PAH. Cepus 6uonoruueckas
MeauinHcKas TeHETHKA

HNuTepHeT-pecypcsl

. buorexHoorus - cCOCTOsIHNE U NEPCIEKTUBBI

. 2-1 MexnyHapoHas mKoa-koHpepeHuus "['eHeTrka, OCHOBaHHasl Ha 3HaHUSX.

. MuctutyT muronorun u reaeruku Cudbupckoro ornenenus PAH

. baza nannpix Pubmed cTareii B Ononornueckux xypHanaax

. baza Ounonornueckux nanueix Jlenapramenra c.x. CILIA

. baza renetnuecknux ganHbpix UK CROPNET 1o pa3HbIM CeNbCKOXO35IICTBEHHBIM KYJIbTypaM
. Beepoccuiickuii HayuHo-HccaenoBaTenbekuii ”HCTUTYT uM. H.M. Basuniosa (BUP)

. 0630p NCBI ¢ caiita molbiol

MeTtoanyeckue ykasaHus K J1a0OpaTOPHBIM 3aHATHAM

1. Yennos 1O.C. Maublii npaktukym no nuroaorud. — M. — MI'Y — 1977
2. Naymesa 3.11. [TpakTrkym o uuronoruu pacrenuid. — M. — Kosoc. — 1980.

MGTOI[I/I‘-IGCKI/IG YKa3aHHA K IPAKTUUCCKHUM 3AHATUAM......ccccoiiiiiiiiiiiiiiiiiiiiiiiieeienneas
Mertoauueckue YKa3aHusa K KYpCOBOMY MMPOCKTUPOBAHUTIO u Apyrum BUaAaM

CAMOCTOSITEITBHOM PAOOTBL. ...t uttt ettt ettt ettt et e e ate et et e et e e e e enae e te e e neeeaeeaneeanneenneenns

HpOTpaMMHOC obOecrneueHue COBPCMCHHBIX I/IH(I)OpMaI_II/IOHHO—KOMMyHI/IKaI_II/IOHHBIX

TEXHOJIOTUH

4.8 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne TUCIUIIUHbI

®upma-
Ne H3TOTOBHUTEID,
HaunmenoBanue eTMHUITBI Ha3navenne, OCHOBHBIE XapaKTEPUCTUKH
/T Crpana-
MIPOU3BOIUTEND
lbronornueckuit
1 [Tonpmia MuKpOoCKONUpOBaHUE
MHUKPOCKOII
Uccnenosarenbckuit
2 I'epmanus MuKpoCKOnUupoBaHUE
MHUKPOCKOII
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http://www.plantgen.com/ru/resursy/47-nauchnye-konferenczii-po-problemam-genetiki-molekul/44-biotexnologiya-sostoyanie-i-perspektivy.html
http://www.plantgen.com/ru/resursy/42-akademsicheskie-resursy/4-institut-czitologii-i-genetiki-sibirskogo-otdeleniya-ran.html
http://www.plantgen.com/ru/resursy/45-bazy-dannyx/13-baza-dannyx-pubmed-statej-v-biologicheskix-zhurnalax.html
http://www.plantgen.com/ru/resursy/45-bazy-dannyx/17-vserossijskij-nauchno-issledovatelskij-institut-im-ni-vavilova-vir.html
http://www.plantgen.com/ru/resursy/45-bazy-dannyx/51-obzor-ncbi-s-sajta-molbiol.html

MUKPOTOMHBII HOX

Poccusa

[TpuroroBneHue cpe3oB A MOCTOSHHBIX
npenapaToB

Bokc nms mapaguHOBBIX
3aIMBOK

Poccusa

TepmocratupoBanue
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JIUCT UBMEHEHUI (IOMTOJITHEHUI)
B paGouyto mporpammy 1o auctuiuinHe «MoiekynspHas OHOI0THs SYKapHOTHIECKOH
KJIETKW» 110 HampasieHuto nmoAarotoBku 06.03.01 buonorus na 2020/2021 y4eOHbIN TOT

No OnemenT (nyHKT) PITJ] | TlepeueHb BHOCUMBIX H3MEHEHUM [Ipumeuanue
(mononHeHui)

OO6cyxaeHa U peKOMEHI0BaHa Ha 3acelaHuM KadeIpbl

(DI/ISI/IOJ'IOFI/II/I, T'CHCTHUKU U MOHGKVHS[DHOﬁ OMOJIOTHHU
HanMeHOBaHHE Kaderpsl

pOTOKOJI Ne OT «__» 20 1.

3aBenyronmii kKageapoit

A TO. IMaputoB_

MOJIHUCh, paciin(ppPOBKA MOIIKUCH, 1aTa




