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1. llean u3yyeHus AHCIUIIHHDI.

DOpMHUPOBAHHE y CTYACHTOB 3HaHMH 06 0COGEHHOCTAX CTPOSHHS W CBOMCTB
MAKpOMOJIEKYJI, BXOAAIIMX B COCTaB JXHBOH KIETKH, CTPYKTYPHO-(QYHKIHOHATLHOMN
OpraHu3alliyl IEeHEeTHYECKOTO ammapara KIeTOK M MeXaHH3Ma DPeanu3aiud
HacleACTBEHHOH HHOOpMALKH.

2. MecTo y4e6GHOH JMCUMILIHHBI B CTPYKTYpPe OCHOBHOI 06pasoBaTeanHOl
I pOrpaMMbl.

Hucnumummna  «MomeKyIpEble  OCHOBHI HACTIEACTBEHHOCTH» BXOOHT B
BAPHATHBHYIO Y4CTD.

J7ist OCBOCHMS NMCLMILIMHEL CTYAEHTHI MCHONB3YIOT 3HAHMS, YMEHUS H BUIbI
AESTeILHOCTH, CHOPMUPOBAHHEIE B 1IPOLECCE H3YUCHHUS NPEIMETOB GHONOTHYECKHX
¥ XUMHYCCKAX IHKIIOB Ha MPEABIAYIIHX YPOBHAX 00pa30BaHMUs.

B cBoro ouepens, mucumiuHa «MoneKkyIgpHble OCHOBBI HACIEACTBEHHOCTI
ABJACTCA OCHOBOH JUI YINyOJEHHOTO M3YYCHHS TAKHMX PasfeNOB OHONOrMH Kak
MYTalHOHHBIH IIPONECC, NOMYNIIHOHHAS FeHETHKA U IBOJTIOIH.

3. TpeGoBaHHSA K YPOBHIO OCBOCHHS JUCIHNIMHDIL.
Tportece u3y4eHUs NUCUMIUIHHE! HANpaBieH Ha (OPMUPOBAHHE ¥ Pa3BHTHE
npodeccHoHanbHEIX kommereriui (OITK-2).
B pesyabrare miydeHus aMCHHIUIEHBLI  «MoJleKy/IpHbIE  OCHOBBI
HACJIEACTBEHHOCTH» CTYAEHT JO.KEeH

- 3HaTh 0COBEHHOCTH GrONOTHYCCKOM GOPMBI ABUAKEHMS MATEPHH: CIOCOGHOCTH K
CaMOBOCIIPOM3BE ACHHIO; CHenU(pHIHOCTE CTPYKTYPHI buononumepon
(HYKICHHOBBIX KHCNIOT, OENKOB), COCTABIAIOIMX OCHOBY JKUBOIf MaTepuu;
HaclIC[ICTBCHHO  3aKpenusieMas M3MEHYHBOCTh, M SBOJIONHS  OPraHH3MOB;
CHelH(UIecKas OPraHu3alusl [IyTeM caMmocBopKy;
- 3HATh OCOOEHHOCTH CTPOeHHS M (DYHKIMHA OCHOBHEIX MAKPOMOICKYN KIETKH:
OCIIKOB M HYKIEHHOBBIX KHCHOT M IIPONECCOB pEAM3AMH  TeHeTHYeCKOl
uHbopMarum;
- YMCTb CAMOCTOATENEHO NPHOOpeTaTs SHAHHS B HpoLecce paboThl ¢ IATepaTypoil
VI BBITIOTHEHUS MIPAKTHUECKHX 3a0aHni;
- YMETh CAMOCTOATENBHO IPOBONMTE HAOIO/CHHUS, aHAIM3HPOBATEL NOTYUEHHEIE
PE3yNBTATEL 3KCTIIEPUMEHTOB IIPU [OMOIM COBPEMEHHBIX HH(OPMAIHOHHBIX
TEXHONOFHH U (POPMYIHPOBATEH BHIBOIBL,
= YMETHh IPUMEHATE IOTyHeHHbIC 3HAHUS M HAaBEIKH B Iponecce paboTH B 061acTH
Hayku «MonexyssipHas Guotorasa»;
- yMeTh IPUMCHATH [OJNYYEHHBIE 3HAHMA M HaBhKM B  Oyaymeit
IPOGECCHOHANLHOMR eI TeNhHOCTH,
- BUAneTe  QHANM30M KM COHOCTaBACHHEM  MATepHajioB  COGCTBEHHBIX
HAOTOJe HII;
- BHAZCTh HABBIKAMH OpPraHM3al(il HAayYHO-HCCIEHOBATENBCKOH NesTelbHOCTH
YIAIIHEXCAL.

4. O0mas TPYAOEMKOCTh JUCHHILTHHBI 6  3349eTHBIX €AHHHE ¥ BHABI
y4eOHoii paGorsl.



Tpynoemxoc

Pacnipenenenue no cemectpam (B

Tb: (B COOTBETCTBUY C y4eOHBIM [LIaHOM)
. COOTBETICTBH (1ac)
Bug yuebHoit paboThl i ¢ yueOHBIM
ILTAHOM )
Bceero: 216 Ne cemectpa 3
AYIUTOpHEBIE 3aHATHS 76 76
Jlexun 19 19
Ilpakruueckue 3aHsTHS 57 57
3aHATHS B HHTEPaKTHBe
Cemunapsr
JlaboparopHsle paGotel
HApyrue  Buibl  ayIuTOPHBIX
pabot
Hpyrue uaer pabor
Camocrosrensnas pabora 140 140

Kypcogoii npoexr (paGora)

Pedepar

Pacuérro-rpaduueckue paboTh

DOopMEI TEKYIIETO KOHTPOJIA

KonnoksuyMsl, KOHTpONBHBIE pabOTEL,
pedepatsl, JOKIAIb!, TECTEPOBAHHE

GopMEr IPOMEXKYTOYHOH OK3aMeH
aTTeCTallid B COOTBETCTBHH C
y4eOHBIM IUIaHOM
5. Conepxkanue nmporpaMmel y4eGHOI AMCHUILIMHDI.
3.1. Conmepixanue yueGHOH NMCHATLIHHEL
Nent/ | Hammenoeanue pazgena AyHTOpHBIE Yackl Camocro
11 AACUEILTHAB] (TEMBI) Beero | mexknmu | mpaktd | JlaGopar | wuTtepa | sreanHas
HECKHE | OpHBIE | KTHBHEI | pafora
(ceMuH e (uac)
apei) GOopMEL
obvuen
HA
1 | Beenenue B 9 2 7 0 0 26
MOJIEKYIAPHYIO
OHOIOTHIO
2 | Metojst 10 0 10 0 0 28
MOJIEKYJISIPHOM’
Onosoruu
3 | Monexynspras 16 4 12 0 0 28
O6uomorus
HYKJIEHHOBEIX KHCJIOT




4 | MonexynspHast 18 4 14 0 0 28
buonorug 6eNKoB

5 | Mexmonexysaphsie 23 9 14 0 0 30
B3aMMOAEHCTBHA 1 UX
POk B
QYHKIIHOHHPOBAHUH
KUBBIX CHCTEM
HOJIMMEpOB

Hroro: 6 19 57 0 0 140

5.2. Cooeparcanue pazdenoe ducyuniumni .

5.2.1  Beedenue e monexynapuyio 6uonozuwio. [lpenmer B coBpeMeHHbIE
TEOPETUHMCCKUE W IPAKTHYECKHE 3aJa9d MONEKYIIPHOM OHMOoNOrmu, MecTo
MOJIEKYIIAPHOH GHONOTHY B CHCTeMe GHONOTHYECKHX THCHMILIMH, poie GHOXHUMMH,
[ATONOTHY ¥ FCHETHKH B CTAHOBICHUWM MOJEKyIsapHOH 6umomormn, Hcropus
BOSHUKHOBEHMS M Pa3BUTHUA MOJICKYJApHOH Ononoruu. [epcnekTuBL! qambBeHero
PasBUTHA  MOJICKYISPHOH  OHMOJOTHMH  HYKJEWHOBBIX  KHCHOT, OelKOB X
MaKpOMOJIEKYIAPHBIX B3aMMOIeHCTRIIH.

3.2.2  Memoowr monexynspuoil 6uonozuu. XapakTepucTUKa COBPEeMEeHHEIX
(pU3UIECKUX M XUMHYIECKAX METOMOB H3y4eHHs CTPYKTYPBI ¥ CBOHCTB HYKJIEHHOBBIX
KHCTIOT W OeJKOB: PeHTTeHOCTPYKTYPHBIH aHaN3, DIEKTPOHHAA MUKPOCKOHMHMS,
CEMMEHTANHOHHEIM 4HaN3, METOX “XHPYPIrUH MOJIEKYIT”, METOIBI OIpeenesHs
NEPBUYHOHA CTPYKTYpHI OMononumMepoB  jp. bHomorudeckwe u GHOXHMHUECKHE
METOIBI:  KyJBTYphl KIETOK, TONYYCHME MOHOKIOHANLHBIX aHTHTEN, rejb-
¢unprpanus u renb-snexrpodopes. [emermueckas HHXKEHEPHST KaK TEeXHOJIOIHS
noJjiy4eHus QyHKIHOHAIBHO aKTHBHEIX FEHETHUECKHX CTPYKTYp. Pectpuxiponnsrii
aHamus, KnoHWposanue. IImasmupel, wx cpofictBa ¥ Qymxumm. I'mGpummsanms
HYKIICUHOBBIX KUCJIOT, €& BO3MOKHOCTH. XUMHKO-(DepMEHTATHBHEIN CHHTES ['eHOB.

5.2.3  Monexynapnas 6uonozus HyKIeunoswrx Kucnom. Crpyxrypa JIHK.
VHuKaneaele v HoBTOpsrommecs nocnenosatensuoctn JJHK, carermrras JHK.
Ornuyus CTPYKTYpHI IeHOMOB [PO- M 3YKAPHOT. | OMEO3HCHBIE FeHEL Heanepusie
reHoMsl. OcoGeHHOCTH CTPYKTYPBI M dyrkmuit JTHK MUTOXOHAPUH ¥ XJIOPOIIACTOB.
HHK-conepxamue Bupycsr u ¢aru. IlomBmxHBEIE reHeTHYeCKHe 37E€MEHThl U
SBOMIOLMA I'eHOMOB.  DK30HBI M HMHTPOHBl B IeHaX 3YKApHOT. Perynaropubie
HOCICAOBATCIPHOCTH JYKapUOTHIeCKHX TeHOMOB. CTpyXTypa XpoMaTHHA safpa H
Xpomocomel. Permukamms JHK. OcHOBHBIE NpHHIMITEL, MEXaHH3M, peryisius
pernmkanuy. DepMEHTH U GenKoBble (AKTOpH, yYaCTBYIOLIHE B PeITHKAIMI.
TousocTe W OMMOKY pernmuKauul M HX GHONOIHYECKOe 3HATEHHUE. CoBpemeHHbie
NpeAcTaniienud o cTpykrype TPHK, pPHK, MPHK u Bupycrsix PHK. Tpauckpuimms,
0COOCHHOCTH TPAHCKPHIILNM Y 3YKapHOT H npokapuor. Ilpouieccunr u cnnaiicuHr.
Puboszumel. ObpaTHas TPAHCKPUIIMA U ee 3HAYEHHE I TeHeTHYeCKOH HHKEHEPHH.

5.2.4  Monexynspnasn 6uonozus 6enxos. Pasaoobpasue CTPYKTYp ¥ (VHKIUH
0elKoB. DBOMIONHS CTPYKTYPHL GEIKOB 1 BUj1000pasopanue. Cro3b NepBHYHOIN
CTPYKTYPEI H (YHKOMH OGemkos. Tpaxcrnsiuus. CoBpeMeHHEIe IIpeACTaBIeHNs ©




CTPYKTYpe pubocoM. DTallsl TPAHCIALMH, €€ MeXaHH3Mbl W peryasmus. ITepeHoc
HOBOCHHTE3HPOBaHHEIX O€NKOB depes MeMOpaHy KIeTKHM, MOCTTPAHCIAHMOHHEIE
MOAM(UKANTH OENKOB.

3.2.5  Meoicmonexynsprvle 83aumo0eticmeus U ux ponb 6 YHKYUOHUPOSAHUL
orcugbix cucmem. benox-GenKkosble B3aUMOIEHCTBIS ¥ MX 3HAYEHME /19 caMocBGOpKi
OenKoB-MyNETHMEPOB ¥ HAJMONEKYIAPHBIX  OEeIKOBBIX CTPYKTYp. benkogo-
HYKIEVHOBbIE B3aMMOJEHCTBHS B IIPOLECCE PEry/IAMM AKTHBHOCTH I'€HOMA, IIPH
camMocOOopKe CyOKNETOYHBIX CTPYKTYP, BUPYCOB H (aroB. BeiKoBO-THIHIHEIC
B3aUMOZICHCTBUS M (OpMHpOBaHME OHONOTHYeCKMX MemGpan. MoexyiispHas
Ouosorus passuths. MONEKyIspHEIE OCHOBBI  SBONIOLHH, T depeHIMPOBKH
Pa3sBUTHA U cTapeHus. MoneKynapHsle MeXaHH3MEl pelyIalyH KIeTOYHOIO HHKIIA.

5.3. Jlabopamoprutii npakmukym: He TIpeRyCMOTpeH
6. YyebH0-MeTOIMYeCKOE O0ecHeYeH e UC I HILTHHDL.

6.1. Ocnognaa tumepamypa:

1. Konuues, A. C. MonekyisipHas Guonorus : yue6. s CTYH. ned. By3oB / A. C.
Konmnues, I'. A. CeBactoguoBa. — M. : Axanemusg, 2003. —- 400 c.

2. Konuyes, A. C. Mosnexynsipras 6uonorus : yue6. s CTyX. nej. By3oB/ A. C.
Konuues, I'. A. Cepacieanosa. — M3n. 2-e, uerp. — M. : Axagemus, 2005. - 400
C.

3. Boitnexosckass, C. A. BHOXHMHS # OCHOBEI OHOpEryNailull  OpPraHM3MOB.
bronoruvyeckas xumusa. Monexynspras Guonorus. Benku u HYKJICHHOBBIE

KUCIOTE! : ydeOHoe mnocobue / C. A. Boitnexosckas, — ToMck - H3aTeILCTBO
TITLY, 2009. - 76 c.

6.2. Jononnumensvuan numepamypa:

1. Buonornyeckas xumus : yue6. nocobue s CTYL. BEICILL yuebd. 3aBegenuit / 0.
b. @umynmosny [u ap.] ; nox pexn. H. 1. Kosanenckoit. — M. : Axapemus, 2005. —
256 c.

2. Botiiiexoseckas, C. A. BHOXUMHS ¥ OCHORBI duoperyaun OpraHu3MOB.
Monexymnsipaas Guosnorns : mpaktuxym / C. A. Boiinekosckas, T. I'. Vrait. —
Tomcex : uznarenscreo TITIV, 2007. — 92 c.

3. I'nuk, bB. Monexynsapuras 6uotexsonorus. [lpuammmm: u mpumenerue / b, I'muk,
Hx. Tacteprax. — M. : Mup, 2002. — 420 c.

4. Kuoppe, . I'. buonoruueckas xumus / J{. T Knoppe, C. JI. Mesura. — M. :
Briciag mxosa, 2002. — 229 ¢.

5. Jlemyk, P. W. Ilpaktukym mo 6uoxemuu / P. H. Jewyxk, O. B. Baims, C. A.
Boiinexosckasa. — Tomck : m3marenscrso TT Y, 2002, - 186 c.

6. CoBpeMeHHOE eCTeCTBO3HAHME ; SHIHKIOoNeans : 8 10 1. — T. 8 - MonekynapHbie
OCHOBEI OHONOTHYECKMX TIpoUeccoB ; mox pex. 1O, A. Brnagumuposa. — M. :
Marucrtp-IIpecc, 2000. — 408 c.



7.Puc, 3. Beeierre B MONEKYJSIPHYIO OHMOJOTHIO © OT KIIeTOK K atoMaM / 3. Puc, M.
Crepudepr. — M. : Mup, 2002. — 141 c.

6.3. Cpeocmea obecneyeHUn 0CBOEH s OUCHUNTUHDI.

http://bioword/narod.ry/ - Brosorndecknii clroBaps.

hitp://ru.wikipedia.org/wiki/

hitp://www.rusplant.rw/ - )KypHan « PH3RONOTKS pacTeHuiDy

http://www.agrobiology.rw/ - xypuan «CensckoxossiicTBeHHass Guonorus. Cepus:
buonorus pacrenuit. Cepust: BHOROTHS KHUBOTHBIX

5. MHpopMalOHHO-CTIPABOYHEIE ¥ NOKMCKOBBIE CHCTEMBI: HAy9Has 3NCKTPOHHAS
oubnuoreka e-library; - Rambler, Yandex, Google

B

6.4. MamepuanvHo-mexuuyeckoe obecneuenue OUcyUnIUHbL.
HUrenue JeKuMd MOMKHO ObITh 00ECTIEYeHO MYIbTUMEIUHHEIM TIPOESKTOPOM,

IKPAHOM, KCEPOKCOM i PA3MHOMXKEHHA pa3aTOuaHOre mMarepuaia.

Nen/ | Hanmenosanue HaumeHoBanne HaunmenoBanne
n pazaena MaTepHAIOB TeXHHYECKHX M
(Tempbl) yueGHoM o0yuenns, ayIHOBH3YAJILHLIX
AHCIHITHHEE naxKeToB CpeIcTB, HCMOJAb3YeMbIX
NporpaMMHOro ¢ HeabI0 XeMOHCTPAHHHY
obecnevuenus MaTepHaJIoB

1 | Beegeuue B CnpaBovHo- CD- ROM,
MOJIEKYIIPHYIO HHOPMANHOHHETE MYJIBTUMETHIAHEIE
OuroIorHIo MaTepHanbl, MaTepHaIEL,

MYJIETHMeTUHHBIE HWHTepaKTUBHASs J0OCKa,
yueOHBIeC TOCOOH:

«buonorus 3A0

IIpocpeienne

MEJIHA», Otxpertas

ouomnorust OO0,

«Duzmkon»,

2 | Mertonm Coparoyro- CD- ROM,
MOJIEKYIAPHOHT HH(POPMALUOHHBIE MYJIBTUME)(UIHbIE
Ononorum MaTepHabl, MaTePUETHL,

MYJIBTHMEUHHEIE WHTEPAKTUBHAS JIOCKA.
yaeOHBIC nocodus:
«buonorus 3A0
ITpocgernenue
MEJIA», Ortkpoitas
ouonorus 000,
«DU3NKOHY.
3 | Monekynapuas Cripagouno- CD- ROM,




Ouonorus MHPOPMAIMOHHEIE MYJIBTHMENUAHBIE
HYKJIIEHHOBBIX KUCAOT | MATEPHAIBI, MaTepHaikl,
MYJIBTUME T HHEIS HHTEPAKTUBHAS JIOCKA.
yaeOHEIe MoCco0us:
«buonorus 3A0
IIpoceenienue
MEJIMA», Otxpbitas
OHOIOrus 000,
«PUTKOH.

4 | MonekynspHas Copasodno- CD- ROM,

ouonorusa 6eIKoB MH(OPMAIMOHHbIE MYNbTUMCIUTHBIE
MaTepHabl, MaTepUasbl,
MYJIbTHMETAHHEIE UHTEPaKTURHAS JTOCKA.
yuebHbIC Tocobu:

5 | MexMonexynspHbie CnpasouHo- CD- ROM,
B3aHMOLCHCTBUA K UX | HH(DOPMAIIHOHHEBIE MYJIBTUMEINHHBIE
pOJb B MaTepHaIbl, MaTepuaisl,
(PYHKIHOHMPOBAHHH MyJIBTUME IAAHbIE WHTEepaKTUBHAS TOCKA,
KHUBBIX CHCTEM y4ebHbIe rtocobuni:

OJIMMEPOB

7. Merojuyeckue peKOMEHIALHH 110 OPraHu3aliy H3yYeHHs JHCHHILTHHDI.

7.1, Memoouueckue pexomenoauuu (Mamepuaint) npenooagamesiio

IlporpaMma mM3ydeHHS MUCIHMIUIMHEL IIOCTPOEHa HA IOCIEJOBATEILHOM
aHajgM3e CTPYKTYPHO-QYHKIMOHANLHOH OpraHMsallifi TeHETHYECKOrO aIapara
KIIETOK M MEXAHH3Ma pealu3alliy HaclnencTseHHoH uubopManuy. Teopernueckue
3HaHHA, DOJNYYEHHBIE M3 JIEKUMOHHOIO Kypca, 3aKpeIlISiOTCsS Ha IMpakTHYECKHX
3aHATHAX. IIpoMexyTounble cpesbl 3HaHMH IPOBOAATCS HOCTE H3YYEHHS OCHOBHEBIX
PasfieNioB NMCIHMIUIMHEL B IIMCbMEHHOH (opme (KOHTponbHBIE paGoTel) u (uimm)
TeCTHpOBaHHeM. TeCTHpOoBaHME NPOBOAUTCA B  KOMILIOTEPHOM KJacce
HCTIONH30BaHUEM CHENUAIIBHON IporpaMMbl. 3aaauus Haxoxsrcs Ha caifite TTTIV.
TecTupoBasue CTyIEHTH MOIYT OCYLIECTBISITE B CBODOIHOM HOCTYIiC B KadecTBe
CaMOCTOSTENPHOH IOATOTOBKM, Kak IO OTHENILHBIM TeMaM, Tak ¥ [0 pasfeiam
AucrmiuikHel. Misydenue NUCHUINIMHB 3aBepliaercs ciauell skzameHna. B Teuenue
Bcero  o0ydeHMs  CTyReHTBI  BBITONHMIOT  HHIWBHMAYyaJbHbE  3ajaHus,
pa3spabaTbiBaeMBIMU TIPENOJaBaTellsMH [I0 BCEM H3YHACMBIM TEMaM Kypcd, MOTYT
BBINOJHATE pedepaTsl.

7.2. MemoouuecKkue pekomeHOauUU 0N CHIYOCHINOG.

Boibiuas wacte ydeGHOro Marepuana MUCHHIUIMHEl y9eGHBIM  HJTAHOM
OTBOLMTCA ~ HA  CAMOCTOSATENBHOE  H3ydeHHe  CTyACHTaMu.  Bompocs,
PEKOMEH/IOBAHHbBIE K CAMOCTOSTENBHOMY H3y4eHHIO, OOBIYHO He PacCMaTpHBAIOTCA
BO BpEMs ayIUTOPHBIX 3aHATHH W3-33 HEJOCTATKA BPeMeHH. 3HaHHE UX CYIMIECTBEHHO
pacumpser y 00y4YalomHXCs KpYrosop, 93pYAMPOBAHHOCTh M, COOTBETCTBEHHO,
CIoco0CTBYeT GOPMHUPOBAHMIO BCEX HEPeUHCICHHBIX Bhillle komneTeruui (ITK, OK).




IInaH caMocToSTeabHOH paboThl CTYIEHTOB
Obulee KOTMIECTBO YaCOB, BHIHOCHMBIX Ha CaMOCTOATENbHYIO paboTy: 140 Jacos

Ne

Paznen
JUCLMTLTNHEI

Ilepeyens Bonpocos
(3a1aHMi1)

Kom- |
BO
q4COB

Dopma
KOHTPOIIS!

Bgejenne 8
| MOJIEKYJIAPHY
| 10 OHUONOTHIO

1. Hcropus
DPa3BUTHA
OMOJIOTHH.

2. llepcniekTussl  HaneHeMIIero
pasBuTUA MOJIEKYIIIPHOH
OHOJIOTMH HYKIEMHOBEIX KHCIOT,
OeNKOB M MaKpOMOJEKYISIPHBIX
B3aMMOACHCTBHIH.

3. Hcnonr3oBanue
MOJIEKYTIIpHOH  OHOJOTHH
KHU3HY YeJoBeKa.

BO3HUKHOBEHUS M
MOJIEKYIAPHOHN

METOIOB
B

26

I[orcnazi

MeTtonp!
MOJEKYJISIpHO
| {1 OHOJIOrHK

1.OcHOBHEBIE
MOJIEKYJISPHON OHONOrHH.

2. Kaxossl [EPCIIEKTHUBEI
JajbHeHero Pa3sBUTHA
TEHCTHYECKON MIDKEHEPHH Kak
TEeXHOIOTUH HOJy4YeHHUS
(YHKIHOHAILHO aKTHBHBIX
TeHETUYECKUX CTPYKTYp?

MEXIYHApPOZHOM

“I'enom yenopexa’?
4. TonumepasHasi HeHHAs PEaKIHA,

IlepcleKTHBEI HCITONMb30BAHM.

IIPOTPAMMBI

METOJIBI |

3.KaKoBE OCHOBHLIC JOCTHKEHUS |

28

KontponsHag
pabota

| Pedepar

Mounexynsapaa
g buonoryus
HYKJIEHHOBBIX
KHCJIOT

1. Konuenmus «Mup PHK».

2. CoBpeMeHHbIC NIPEeACTaBIEHHs O

bysxomx MaPHK.

3. EcrecTBeHHBIH, XUMMUYECKHM M
panaualluoOHHEIN MyTareHes; ero
3HAYEHUE LT DBOJIOINH,

4. Kak nnporekaeT »u3HeHHbIH UK
PHK-cosepKanyx BPYCOB

28

Konrponshas
pabota
Tectuporane

Monexynsapua
g OUoIOrus
Oenkon

1. Paszoobpazue CTpyKTypHI
byHKUI GeKoB.
2.buonorudecku
NENTHIBL.

3. MeTtonm ONpeiCIeHHs

n

AKTHUBHLIC

| IepBUYHOM CTPYKTYPHI GEIKOB.

28

' Komnoxsrym

Hoxnax
Pedepar




4. TMousatue 0  JIOMEHHOM |
opraHuzaiuu 0emKos,
5.  HageTopuumble  CTPYKTYpPEL

! OenKoB. ) ;
5 | Mexmomekyn | 1.Benox-Gerkossie 30 | CamocrosTeinn
SIPHBIC B3aHMOJSHCTBHY W HX 3HaYeHHe Has pabora
B3aUMOAEHCTB | s caMocOopKH benkos- Pegepat
U M UX POIIb | MYJIETHMEPOB. Kosioksrym
B 2.benKoBoO-HYKNEHHOBLIE

(pYHKUMOHHPO | B3aMMOZEHCTBHA B Ipollecce
BaHMU XUBHIX | PEryiAlldM aKTUBHOCTH TeHOMa,
CHCTEM upH  caMocOopke  CYOKJIETOYHBIX
TIOTIMMEPOB CTPYKTYP, BUPYCOB H (haros.

3. QopmupoRanue GHOIOTMYECKUX
MeMOpaH.

4, MonekynspHas buonorus
Pa3BUTHA.

8. @opmbl TeKYmero KOHTPOJIS YCIEBAEMOCTH H IPOMEKYTOUHOH
aTrecTanuy odyyawmuxcs.

8.1. Temamuxa pegpepamos (doxknados, scce).
bHooruYecky aKTUBHbIE MEITTHIEL.
CtpeccoBeie Heaky.
I'ucTonoBsIe 6enKH XpOMATHHA: UX CBOHCTBA U GYHKIIMY.
Herucronosere Oeniku XxpoMaTuHa.
CTIpyKTypHas OpraHH3aIs XPOMATHHA 3YKAPHOTHIECKHX KIIETOK.
XUMIYecKue KOMIOHEHTH! XPOMATHHA spa.
BHesyiepHBIe T€HOMBL
DepMeHTH HyKieassl.
HeticTBre HemocTarka KHMCIOPOAa Kak 3KONOIHIECKOTO dakrTopa Ha
HEKOTOPhIe OHOXUMHUYECKHE MPOIIECCH B PACTEHMUSIX.
10. Ocobennoctu pemmuxamyu JIHK y sykapuor.

LRI WD~

8.2. Bonpocwr u 3adanus ona camocmosmenvnoii padomsi, ¢ MOM wuce
2PYRNOBOU CAMOCHIOAMENLHOT padombl 00y aIou{UXcA.
1.Oxapaktepusyiite HCTOPMIO BOSHHKHOBEHHS M Da3BHTHS MOJIEKY IS PHOH

OHOJIOrHH.
2, Onunmrte OCHOBHbIE METOEI MOJIEKYIISIPHOM OHONOTHH.
3. KakoBBI  mepCOeKTHMBE  MaibHENHIEro Pa3BUTHS  I'eHeTHYeCKOH

HIDKCHEPUH  KaK  TeXHONOIMH NONyYeHHs! (YHKUHOHATBHO AKTHBHBIX
TeHETHYECKUX CTPYKTYP?

4.KakoBBI OCHOBHBIE JOCTIKEHHS MeKIyHAPOIHOM nporpaMmsl  “T'erom
gejoseka’’?



5.EctecTBeHHRBIH, XUMUYESCKUNA M palUalldOHHbIH MyTarcHes; ero 3Ha4eHue s
SBONIOLHH.

6. Kax nporexaer xu3HeHnb uki PHK-conepxanmx BupycoB?

7. PazHooOpasue cTpyKTyphl H OYHKIHIH OeTKOB.

8.Kak HCIOIB3yIOTCH METOALl MOJCKYNApHOH Ouogoruu I paHHeid
JmarsocTiky 3abonesanuit (CTIAJ, 6onesnr AnsureiiMepa, Haywa u ip.)?

8.3. Bonpocet o0na camonposepku, 0uanozoe, oocyycoeHuil, OUCKyccul,
IKCnEpmus3.

IIpo6neMp! TeHETHYECKUH MEKCHCPHH PACTEHUIA.

IepcrexTyiBEI pa3BUTHS METOIA HOYYEHIS MOHOKIOHATBHEIX aHTUTEN.
Kionuposanue 1103BOHOYHBIX.

JanpHeinee pa3BuTye nporpamMmer « €HOM UeloBeKay,

Tony4enue reHHOMOARDUIIIPOBAHHEIX OPraHH3MOB.
I'epHOMOZHQUIIPOBAHHBIE IPOIYKTHE: (PAKTOPEI PHCKA.

Perynsanus nipoliecca TPacHISUMHK Y IPOKaPHOT.

Perynamus mnporecca TPacHIAIHM Y 3YKapHOT: NEPCUEKTHBBl Pa3BUTHS
IPOOIIeMEL.

9. buonoruyecky akTUBHEIE O€JIKH U TIEIITHLL.

10. HefiponnenTupl: cuHTe3 U (HYHKIHHL.

PN B

8.4. Ilpumepui mecmoe.

No
BOIIPO Ne Ayn Bue
ca Hanka Ne HO
wm | Tema | onHo- npas | (ecn °
HOME | 33faH | TWIH TexcT 3afaHHs WIM OTEETA . H (ecr
p st BIX OTBE | UMe "
oTBeT OTBeT Ta er. | MeEC
a OB cH) T-cA)
1 1 I ITpouece popMAPORAHHA IPOCTPAHCTBEHHOM CTPYKTYPHI 3
denxa
1 Otse 1 craficunr
T
2 Otge | HPOLIECCHHT
T
3 Otge 1 tomgunr
T
4 Otge 1 TpaHCIALUA
T
2 1 2 O6ocobnenHas 0bnactTs MOJTEKYIb! Genka, 0bAaza0mag B 1
OlpeICTIeHHOIE CTENEHN CTPYKTYPHOM M (DYHKUMOHRAALHOA
ABTOHOMHEH
H Qe 2 OOMEH
T
2 Otpe 2 OTIPOH
T
3 OtBe 2 KOJIOH
T
4 Otee 2 3K30H
T




3 1 Benky, ygacTyioniue B OPMUPOBAHIH HYKHEOCOM
IYKapHoT
1 Ortse JIHTIONPOTEHHb]
T
2 Orse THCTOHBI
T
3 Orge HOPHHBEI
T
4 Orze HANEPOHE]
T
4 1 Kakas cTpyxTypa 6e1K0BOM MONEKY b IPeACTAB/ICHA
NOCHEJOBATENLHAIM PACTIONOKSHHCM aMHHOKHCIOTHBIX
OCTAaTKOB B OJIHOM WM HECKOILKUX TICMHIENITHANBIX Hefnx?
5 1 Kakag cTpyKTypa MOXeKyIIsl Gesika npegcTapiger coboii
€H0Cco0 B3aMMHOFO PacIIONOKEHHUR B APOCTPAHCTBE
HECKOJIBKUX MONHMIEHTHIHEIX Lenel, 00ecIedBaOIH il
nposBlieHue Ouonormyeckol GyHKuu?
] OT1ge TIEPBUYHASL
T
2 Otse BTOpHYHANA
T
3 Orge TPETHIHAL
T
4 Otge YeTBEPTHYHAS
T
6 2 MonoMep HYKASHHOBOR KHCTOTH
1 Orse a30THCTOE OCHOBAHME
T
2 OTse HYKIIeocoMa
T
3 Orse HYKJIEOTH I
T
4 Otee YITIeBOI
T
7 2 Crocot coeAMHEHNT HyKIICOTHANBIX OCTATKOR B IEPBHYHOLN
CTPYKTYPE HYKISHHOBBIX KHCHOT
i Otrpe BOAOpPONHAA CBA3D
T
2 Otse HNenTHI¥Ad CBA3G
T
3 Otse aucynbhHIHAT CBADL
T
4 Orse dochomnagupran cease
T
8 2 CaolicTBo ABOIHON chmpamy THK, BEIPEXKAIOLISECs B TOM,
a10 dochomusdHpHble CEI3M B OJHOH LERU UMEIOT
HanpasieHue 3'—35', a B npyrodt — 5'--3'
i Ortee BHTHIIAPANIENEHOCTh
T
2 Otse KOMIIEMEHTAPHOCTD
T
3 Otne YHHBEDCATBHOCTE
T
4 Orse [IPEPBIBHCTOCTE
T
9 2 Croitetso Monexymst JJHK, suipaxaromeecs B TOM, 4TO
HATIPOTHB 3IEHHHA B OAHOMR HENY BCETAA CTONT THMWH B
APYro UenH, a4 HATPOTHE FVAHRMA — LIMTO3HH,
10 2 HeprudHas cTpyxTypa MONEKy.Ibl DeKa 3amidposana B
MOIISKYaxX
1 Otge TPHK




T
2 Otee 8 JHK
T
3 Otse 8 JIHTIHIOR
T
4 Orge 3 YFIEBOIOB
T
I3 3 9 Pynrupeit mambx saepHeIX PHK sykaproT ashsercs 4
1 Orse 9 $OPMHPOBaHHE NPOCTPAHCTREHHON CTPYKTYPH puSocoM
T
2 Otge 9 KOIMPOBAHAE AMHHOKHCAOT H TIEPEHOC MX X prBocoMam
T
3 Oree 9 IepeHOC HHGOoPMALHY, 00ece MBRIOIIEH CHHETES
T cneEGHIECKHX OENIKOB HEMOCPEICTREHHO Ha HUX CaMHX
4 Orse 9 YYacTHE B CIIaicHHre
T
5 Orse 9 nepenava reHeTHYeCKoH HRGOPMAIH T0YEPHMM KNeTKaM
T
12 3 9 PDyrknnsa uadopmanmonHoi PHK 3
13 3 9 @yHKIMA TpaHcnopTaoi PHK 2
14 3 9 Dynknus puGocomuoit PHK 1
15 3 9 bronormecxas pons JJHK 5
16 4 fo YYACTOK NPEPHIBHCTOrO TeHa IYKapHOT, KOARPYIOHInit 2
CIPYKTYpY Henxa
1 OTee 10 MHTPOH
T
2 Otre 10 IKI0H
T
3 Otrse 10 HOMeH
T
4 Otge 10 npoMoTOp
T
17 4 10 Y4acTOK IPEPEIBUCTOIO reHa 3YKApHOT, He KOAMPYIOHEMHA 1
CIPYKTYpY Beika
18 4 1 OTKIOHEHNS OT YREBEPCATBLHOTO IeHETHIECKOTO KOG 2
uMeroTes 8 JIHK .,
1 Orne 11 anep
T
2 Orge 11 MUTOXOQHIPHH
T
3 Orse 11 DakTepui
T
4 Orse 11 XpoMocoM
T

PHNDN B R -

8.5. Ilepeuens sonpocos ons npomencymounoii ammecmauuu (K 3auemy)
Teopetuyeckde u npakTHUECKHE 3a7a4H MOJICKYASIpHOH Oronoruu.
Hcropns BOSHUKHOBEHUS U pasBUTHS MOJIEKYJIApHOH OHOTOrUH.
HepcnexTrBe fanbHemero passurus MOJIEKYJAPHOH OHOIOrUH.
Merone MoreKynsapHOi GHOIOTHH.
Crpykrypa JHK.

Ponp THK B nepenaue Hacnenactsennol HHQOPMAIHH.
Tpaucropraere PHK: ctpykrypa i QYHKIVAH,
PuGocomusie PHK: crpyktypa u OYHKIHH.




9. Hudopmamonnasie PHK: cTpyxTypa B QyHKIMN.

10. Orawund cTpyKTYpHI TEHOMORB PO~ H 3YKAPHOT.

11. Crpyxrypa XpoMaTHHa SIpa H XPOMOCOMBEL.

12, Penmuikanus JJTHK. OcHOBHBIC IPUHITHIIBL, MEXAHW3M, PEry AL
peNUKaIUH.

13. TpaHCKpHIIAA, 0COOEHHOCTH TPAHCKPUIIUIHH ¥ 3YKAPHOT U NPOKAPHOT.

14. TlpoueccuHr u CrIalCHHT.

15. Obparxas TPaHCKPUIILAA U ee 3Ha4eHHe I I'eHeTHYEeCKON HEKEeHEepHH.

16. PasHooOpasue CTpyKTYp H GYHKIHN GeaKoB.

17. Opomrorns c1pyKTypsl 6enkos i Bunoobpasopanvie. CBs3b MePBUYHOM
CTPYKTYPHL U QYHKIHI OeIKOB.

18, ‘Tpamcaamus. DTarnkl TpaHCISIHY.

19. Perynsanus TpaHcasunu.

20. TIlepenoc HOBOCHHTE3HPOBAHHEBIX OEIIKOB Uepes MeMOpPaHy KICTKH,
TIOCTTPAHCHAHOHHBIC MOAMDUKALINK OEIKOB.

21. CompeMeHHBIE IPEICTABIEHNS O CTPYKTYPe PHOOCOM.

22. MonexynspHas OHOJIOTHS pa3BUTHA.

23. benok-GenkoBble B3aMMOICHCTBHIS i UX 3HAYEHHE JUIs CAMOCOOPKH GeJIKOB-
MyIBTAMEPOB 1 HaIMOJNIEKYIAPHAIX OENKOBBIX CTPYKTYD.

24. BenkoBO-HYKICHHOBBIC B3aUMOICHCTRBHS B rpouecce peryisiiuy
aKTHBHOCTH T'€HOMA, IPH caMocOOpKe CyOKIETOYHBIX CTPYKTYD, BUPYCOB U
daros.

25. BenkoBo-THIHHBIE B3aUMOJEHCTEHA N GOPMUPOBAHHE GUONOTHUECKHX
MeMOpaH.

8.6. Temwi Ona nanucanus Kypcoeoi pabomol.
Pabouum n1aHOM He [IPeyCMOTPEHO.
8.7. Dopmbl KOHMPONA CAMOCIOAMENbHOI pabombl.
OcHOBHBIMH (OpMaM#  KOHTPOJIA CaMOCTOSTENbHON pPaboThl NP  H3yYeHUH
AYMCUUITINHEL  «MONeKyNSpHBIE  OCHOBHI  HACIEACTBCHHOCTH»  SBJISIOTCA:
KOJUIOKBUYMBI, KOHTPOJIBHBIE padoOThl, IOATOTOBKA JOKIANOB, pedepaToB (fuiaH
CaMOCTOATENBHOH PabOThI CTYAEHTOR).



Pabouas mporpamMma cocTaBle€Ha B COOTBETCTBHH C y4eOHBIM  ILIAHOM,
(emepaneHEIM  TOCYNApCTBEHHBIM  00pa3oBaTeNhHBIM CTAHAAPTOM  BBICILIETO
o0pa3oBaHHs [0 HaNpaBIeHHIO [OATOTOBKHA  44.04.01 Ilenaroruyecxoe
o0pazoBanue.

PaGo4as mporpaMma yueGHON IUCIMITIMEEL COCTARNECHA:
K.0.H., Oou. xad. OHonoruu pactgruii M OGuoxmmum BX® TITIYV Cepreesa
Ay A
Maprapura Anekcanapossa ff’/}%
/ ¥

PaGouast rporpamMMa yueGHON NMCIMIUIMHBI YTBep)KIEHA HA RaCEIAHNHA

Kae/psl  GHONOrH pacTeHWH ¥ OUOXMMHUHU: NMPOTOKON No T oot I7 gfrepeits.
7

2075 Toma.

3as. kadenpoi GHOIOTHH pacTeHnHT ¥ GHOXUMUK == Munny A.C.

{noamuce)

Pabouas nporpamma yueGHOM gucIMTTHHBI 006peHA  METOXIUECKO
KOMHCCHEH — GHOOTO-XUMHYECKOTO  (PaKyiIbTeTa: npotokon  Ne_ 7 ot
J7abigere 2075 Tona.
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Ipencenateis MeTomuueckol komuccnu BX®  ~ 27+ -7~ Kussesa E.IL

{noamnuce)




