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1. ey u3yveHHs AHCHNIIHHEL.

@opMupoBaHKe Y CTYAEHTOB 3HaHHI 06 0COGeHHOCTAX CTPOEHHS U CBOWUCTB
MAKpOMOJICKYII, BXOAAMINX B COCTAB JKHBOM KIETKH, CTPYKTYPHO-(PYHKIIMOHATLHOM
OpraHHM3alluyl [CHETHYECKOTO allfiapaTa KACTOK W MeXaHu3Ma  peaji3alii
HACJIEACTBEHHOH MHDOPMALHH.

2. MecTo y4eOHOIl AMCHHIIMHLI B CTPYKTYpe OCHOBHOH o0pa3oBaTe/ibHOH
nporpamMmel.

Aucuumnna  «MomnekynspHas GHONOTHS» OTHOCHTCS K THCLANITHHAM 1O
BEIOODY CTYeHTA.

JUts OCBOCHHS UCUMIDIMHE! CTYACHTHl MCTIONB3YIOT SHAHUSA, YMEHUS U BHIbI
HEATENBHOCTH, CHOPMUPOBAHHLIE B HPOLECCE M3YYCHUS NIPEAMETOB OMOTOIMIECKIX
¥ XAMUYECKUX LHIKJIOB Ha NPeABITYIMX YPOBHSX 00pa3oBaHuA.

B cBoto ouepens, mucinuinga « MoseKymapHas GHONOIUSY SBISCTCS OCHOBOM
Ing  yrayOlIeHHOTO M3YYeHHs! TAKMX DAa3feloB OHONOTHH KAk Onoxmumus,
MHKPOOHONOTYSI, TeHETHKA.

3. TpeGoBaHus K YPOBHIO OCBOSHHS THCHATLIHHLL.

Ilporece usyvenus mucuumnuubl Hampasien Ha GOpMHpOBaHHE U pasBHTHE
OOLIEKYIBTYpHEIX KoMIieTer it (OK-4).

B pesynerare wu3ydYenuss AMCUHILIHHLY «Monexynapuan GuosoOrHs»
CTYAEHT XOIKEeH
- 3HaTh O0COOEHHOCTH Guomormueckoll GopMbl ABYIKERMS MaTepuu: CIIOCODHOCTL X
CAMOBOCIPOU3BEAEHUIO; CICLUMUIHOCTH CTPYKTYPEl GUOIONMMEPOB (HYKISHHOBbIX
KHCJOT, BJIKOB), COCTABIAIONMX OCHOBY IKHUBO¥ MaTepHy; HacIeACTBEHHO
SaKpelliaeMas  M3MEHYMBOCTE W DBOMIONHS  OPTaHM3MOB;  CHeLH(HIecKas
OpraHuzaiys MyTeM camocGopxu;

- 3HaTh OCOBEHHOCTH CTPOCHUS ¥ (BDYyHKLUUH OCHOBHBIX MaKpOMOIIEKYTT KIETKH:
OCNKOB ¥ HYKICHHOBBIX KHCIOT H IIPOLIECCOB peanu3aluy  TeHETHYECKOMH
MHGOPMaHH;

- YMETL CAaMOCTOATENBHO IIPHOOPETaTh 3HAHUA B MIPOIecce PabOThI ¢ TUTEPATYPOil ¥
BBITIOJIHEHHS J1IaDOPATOPHBIX 3aTaH i,

- YMETb CAMOCTOATEINLHO CTABUTH OIBITH, [IPOBOAUTE HaOMIOJECHNUSA, aHANH3HPOBATE
MONYdEHHBIC  PE3YALTATBl  OKCHEPUMEHTOB  HPU  [OMOIUM  COBPEMEHHBIX
MHQOPMAIMOHHEIX TEXHOIOIHH B GOPMYIHPOBATE BHIBOIbL,

- YMETh NPUMEHSATH ITONYYCHHBIC TEOPETHYECKHE 3HAHUS U HABLIKK NabopaTOpHBIX
HCCIeIOBaHMH B TIpoLiecce paboThl B o6nacTi Hayky «MonexynspHas GHONOria»;

- YMETH  IPUMEHSTEH MONYYEeHHBIE 3HAHUA U HABLIKH IIPH BBUTONHEHHH KYPCOBLIX U
AUINOMHEIX paboT U B Oy ayIel npogeccHonanbHOMH KesTelbHOCTH;

- yMeTb paboTaThk ¢ 1ab0paTopHEIM 060Dy IOBaHIHEM (LeHTpudyroll, MHKPOCKOTIOM,
BeCaM¥ Pa3IMYHOI0 TUTIA);

- BIaleTh METOJAMH  BBIJCICHHS, OYHCTKM, pasfeleHus OHOOpraHMYecKux
COCIMHEHMH, OHpE/IeNCHUS X OHOIOIHUecKOH aKTHBHOCTH.

- BIaReTh HABBIKAMHE DKCHEPUMEHTANBHON paboTh;

- BIaJCTE aHAM30M H COIOCTABIEHHEM MATEPHATOB COOCTBEHHBIX HAGITIONCHUIA;

= BJAaJCTh HABLIKAMU OPraHM3alMd HAYYHO-HCCIENOBATEARCKON JIeSTeIbHOCTH
YUAHIAXCH.



4. Obwast TPy10eMKOCTH JHCHHNIMHBL 3 329€THBIX eJHHAN H BHIbI yuyeOHOH

paboTsl.

Bun yuebuoit paborn

TpynoemkocTts: (B
COOTBETCTRHH C
YIeOHBIM TLTaHOM)

Pacnipenenenme o cemectpam
(B coOTBETCTBUM ¢ YYeBHBIM

miasoM) (dac)

Beero 3 3au. em. —

Ne cemecrpa 10

108 gac
AYAUTODHBIE 32HATHS 60 60
Heximu 30 30
Hpaxtrueckue sagsrug 30 30
Cemunapes
Jlaboparopusie paboTe
Jpyrue BUJIEL ay THTOPHEIX paboT 10 10~
Hpyrue Buas pabor
Camocrositennnas pabota 48 48

Kypcosoii ipoexr (paGora)

Pegepar

Pacuérro-rpadmyeckrne paboTsr

DopMBI TEKYINETO KOHTPOIS

KommoxBuyms1, KOHTPOIBHEIC,
pedepartst, ToKnageL,

TECTHPOBAHHE
DOpMBI  TIPOMEXYTOYHOH  ATTeCTanuy 3auer
COOTBETCTBHH ¢ YUeOHEIM [I4HOM
5. Coaep:xanue nporpaMmMbl y4eGHOH JHCIHILIHHDL.
3.1. Codeporcanue yuebroii ducyuniunp: .
Ne | Hammenosauue paznena AyauTopHBIe Yack Camocro-
m/ JHUCITHTINIHEL {TeMbI) BCCTO | JIGKUMM | 1IpaKkTH-| jabopa- Bry. | grenehas
I YECKHE | TOpHBIE | WHTepak- | pabora
(cemmHa THBHBIC (gac)
54 bopmer
oOyUeHHS
1 | Brenenue B 4 2 2 0 2 10
MOJIEKYIEIPHYIO OHOIOIHIO
2 | MeToupt MOSIEKY IAPHOIT 12 4 8 0 2 5
DHONOTHH
3 | Monexyaspuasg OUOIOTHS I8 10 8 0 2 10
HYKJIEHHOBBIX KHCAOT
4 | MonexynspHas OHOXOrus 18 10 8 0 2 10
fenxon
5 | Mexsonexynapable 8 4 4 0 2 13
B3aHMOJEHCTBHS H HX
pOTE B
GYHKIHOHHPOBAHHH
JKHBBIX CHCTEM
HOJTHMEPOB
Hroro: 60 30 30 0 10 /16,7 48




3.2. Codepacanue pazdenoe OucHun U L .

3.2.1 Beedenue ¢ monexviapuyio 6Guorozuio. Ilpermer w cospemenHsie
TEOPETHHECKHE M TPAKTHYCCKUE 3alladd  MOJIEKYISPHOM OHOJOTUH, MecTo
MOJIEKYIAPHON OHONOrKMK B CHCTeMe OUONOIHYECKHX MUCIIHILIHH, POIIE OHOXIIMIIH,
UATOJIOTMA M ICHETHKHM B CTaHOBNCHHU MOJIEKyJsApHO# OHonormu. Mcropus
BOSHUKHOBCHUA M PAsBHTMA MOJIEKYIAPHON Ouonornu. [lepcrieKTHBH jgansHeiinero
PasBUTHSL  MOJIEKYJIAPHOH  OWONOIHMHM  HYKIEMHOBBIX  KHCJIOT, OEJIKOB U
MaKpOMOJIEKYIIIPHBIX B3aMMONEHCTRUI.

2.2.2  Memodwr monexyasapuoii 6uonozu. XapaKTephUCTHKA COBPEMEHHEIX
PH3NYECKHX B XMMHYECKHX METOIOB H3YHEHHs CTPYKTYPBI H CBOHCTB HYKJIEHHOBBIX
KACTOT 1 OeNKOB: PEHTTEHOCTPYKTYPHBIN aHATHM3, SIEKTPOHHAs MHKPOCKOITHA,
CeIMMEHTAIMOHHBIN aHanus, MeToNl “XHPYPIHH MONEKYT’, MEeTOMIbI onpeneneHus
UEPBUYHON CTPYKTYPBI OHOHONIHMEPOB W Ap. BHONOrwdeckue ¥ GHOXHMUAYECKHE
METOIBI:  KYNBTYPBI KJETOK, IIOJy4YeHHE MOHOKIOHAIBHBIX AaHTHTEN, TIellbh-
GunsTpanms M rens-snexrpodopes. eHeTmueckas HHJKEHEPHUS] KaK TEXHOJIOHs
NoJNyYeHus QYHKUMOHAILHO aKTUBHBEIX TeHeTHYeCKIX CTPYKTYP. PecTpHKIIMOHHLIH
aHalus, Kionuposanue. Ilnasmuzel, ux ceoffcrsa u QyHkmim. | uOpuan3aIs
HYKJICHHOBBIX KHUCIIOT, €¢ BO3MOXKHOCTH. XHUMUKO~(ePMEHTATHBHBINA CULITE3 FEHOB.

3.2.3  Monexynapras 6uonozus HyKReuHoewx Kuciom. Crpyxrypa JHK.
YHHKANbHBIE M [TOBTOPSIOMIMECS NOCTEN0BATENBHOCTH HHK, caresmmuraas JIHK.
OTaansi CTPYKTYpbl F€HOMOB TPO- M 3YKapHOT. [ OMEO3UCHDIE T'eHbI. HesnepHele
regoMsr. OcoB0eHHOCTH CTPYKTYph! M QyHKIwi JJHK MHTOXOHIPHH H XJIOPOTIIACTOB.
AHK-cozepxampe Bupycer u daru. TToABHKHBIE TIeHETHUCCKHE 51EMEHTL K
SBOJIOLMS [EHOMOB.  DK30HBI M HHTPOHB B TI'e€HAaX 3YKApHOT. Perynsroprsie
NOCHENIOBATEIPHOCTH SYKAPUOTHIECKUX TeHOMOB. CTPyKTypa XpoMaTHHA Sapa H
XpoMocomel. Permmkarwms JIHK. OcHOBHBlE NPHHIMIIEL, MEXAHHIM, perynsnus
pemnkanyu. DepMeHTBl u GenkoBble (akTOpH, YYacTBYIOUME B PEIIMKAIIH.
TounocTs M OMMGKK perIEKAH B WX GHONOTHIECKOE 3HAYEHIE. CoBpemMeHHbIe
Npedctasnenus o crpykrype TPHK, pPHK, MPHK u Bupycueix PHK. TpaHckpunnus,
OCOOCHHOCTH TPAHCKDPHIIIMK Y 3YKAPHOT M npokapuoT. IIponeccunr u crunaiicusr.
Pubosumer. OBbpaTHas TPAHCKPUIIIHIS U ee 3HAYEHHE IS FeHeTHIECKOH HEDKEHEPHUH.

3.2.4  Monexynapras buonozus benxos. Paznoobpasue crpykTyp # ¢ysximit
OenKoB. DBOMOLUS CTPYKTYPHL GEMKOB H Bupoobpazopanue. CBi3b IepBHUHON
CTPYKTYpel W ¢ynxnuil OGenkos. TpaHcmsiums. CoBpeMeHHEIE IIPEACTABICHUS O
CTPYKType pPHOOCOM. DTanbl TPAHCIILHH, ee MEeXaHU3MbI U peryaguuns. Ilepenoc
HOBOCHHTC3MPOBANHEIX OGNKOB 4epes MeMOpaHy KIeTKH, IOCTTPAHCSIIHOHHDIC
MoaubUKAH OETKOB.

3.2.5  Mescmonexynapnme e3aumodeticmeus u x PORb 6 PYHKYUOHUPOSAHUY
JHCULIX cucmem. benok-0eNkoBble B3auMoaeHCTBUS H UX 3HAYEHHE IS caMoCOOpKH
OC/IKOB-MYJBTUMEPOB M  HAAMONEKYISIPHBIX  BeTKOBBIX CTpyKTYp. benxoso-
HYKIACHHOBLIE B3aUMOICHCTBUA B LPOLECCE PEryTANHM aKTUBHOCTH TeHOMd, MpH
caMochopKe  CyOKJICTOYHBIX CTPYKTYp, BHPYCOB H daros. benkoBo-muIHHBIE
B3aUMOJICHCTBIA M (OpMHUpOBaHME OUONOTHUECKHUX MemOpan, MosekyspHas
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Ouonorust passuTHa. MOIEKYNApHBIE OCHOBEL 3BOJIOINH, nudpepeHuUpOBKI
PasBUTHA 1 CTapeHKs. MonexyispHble MEXaHH3MBI PEryJIHA KISTOYHOro IHKIIA.

5.3. Jlabopamopnsiii npakmurym: He NIPEIyCMOTPEH
6. YueGno-Meroanueckoe oGecrneyeHne JAHCHHNINHBL,

6.1. Ocnognan rumepamypa:

1. Crmpun, A. C. Monexynsiptas 6uonorus. PHGOCOMB! 1 GHOCHHTES Genka :
yueOHuK mia Bysos / A. C. Cumpun. — M. : Akagemus, 2011, — 495 ¢.

2. Konnues, A. C. MonekynspHast G1omorust : yueb. nust cryn. mej. Byzos/ A. C.
Kouuues, I'. A. Cepacroanosa. — Usz. 2-¢, uenp. — M. 1 Akanemus, 2005, — 400 ¢,

2. Botiuexosckas, C. A. BUHOXUMES M OCHOBBI OHOpEryNsIUy OPraHH3MOB.
buonoruveckas xumus. MonexynapHast GHOIOTHS. Benky 1 HYKAEHHOBBIE KUCIIOTHI
yuebuoe nmocobue / C. A. Boitnekockas. — Tomek : m3natennctso T 11y, 2009. - 76
c.

6.2. Jonoanumenvnas numepamypa:

1. bronornyeckas xumus : yue6. mocobue ms CTYJI. BBICIU. yued. 3asenenwnii / 1O,
b. ®uaunmnosyd [u ap.] ; nox per. H. W. Kosanesckoif, — M. - Axanemus, 2005, ~
256 c.

2. Bormexonckas, C. A. BHOXMMHS W OCHOBEHI OUOPEeryJIsiiig  OpPI'aHH3MOB.
Mouexkynapras 6uonoras : mpaxtuxym / C. A. Boiiuexorckaa, T. I'. Vraif. —
Tomex : m3natenscrro TITIV, 2007. — 92 ¢.

3. I'mux, b. Monexysipras 6uorexsonorus. [puuumns! u npumerenue / b, Tk,
J0x. ITacteprak. — M. : Mup, 2002. — 420 c.

4. Kuoppe, MI. I'. buonormueckas xumust / JI. T. Kuoppe, C. 1. Msizuna. —~ M. :
Brrcmas mxona, 2002, —- 229 c.

5. Jlemyk, P. W. Tlpaktukym no Guoxumum / P. U. Jemyk, O. b. Baitmua, C. A.
Boiiniexosckas. -- ToMCK : M31aTENLCTBO 1TV, 2002. - 186 c.

6. CoBpeMeHHO®e ecTecTBO3HAHME  dHIMKIoneaud : B 10 1. — T. 8§ : Monexynsprsie
OCHOBB! OHOJOTHYECKHX Tpoieccos ; nog pex. fO. A, Brnagumuposa. —~ M. :
Marwuctp-ITpece, 2000. — 408 c.

7.Puc, O. Beefierue B MoJeKy IpHyYI0 GHONOTHIO © OT KIETOK K aToMam / 7. Puc, M.
Crepubepr. — M. : Mup, 2002. - 141 ¢,

6.3. Cpeocmen obecneuenun 0c60eHUA OUCHUNAUHDL.
L. http://bioword/narod.ru/ - Beronorudeckuii ciosaps.
2. http://www.rusplant.ru/ - xypranr «®usuonorus pacTeHUH»
3. http:/fwww.agrobiology.r/ - xypHAN «CerpcKOXO3SHCTBERHAS GHOTOIHSL.
Cepus: buonornst pactennit. Cepust: BHONOTHS KUBOTHBIXY
4. Apxus xypHana Science, The American Association for the Advancement of
Science (AAAS) - AMepHKaHCKA accOlHAlHs IO PasBHUTHIO HayKH -
HEKOMMEpYECKash OpraHu3amisl, COOOMIECTBO VYEHBIX, CO3JaHHOE B [IelsX
nonnepxka Hayxu, HII « HSMKOH». JTutensuonnoit norosop Ne 316-PH-2011 ot
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01.09.2011 r. ma nepuon ¢ 01.01.2012 ~ 6eccpouno. Cymma morosopa: GecrmaTHo.
Kommgectso  xmodgeit  (mome3oBarened): co  Beex KOMIIBIOTEPOB  BYy3a.
http://www.sciencemag.org/content/by/year#classic

5. HayuHas snextponHas Gubnuoreka eLIBRARY .RU. IIpu noanepxke PO,
Jlunensnonnoe cormamenue Ne916 or 12.01.2004 r. mza mepuon ¢12.01.2004 —
beccpouno. CyMma forosopa: 6ecnnario. KonmuecTso xmodeii (mons3oBaTENEit): CO
BCcex KoMitetoTepos TT1IY. http:/elibrary.ru

6. Apxus HayuHBIX xypHanoB 2011 Cambridge Journals Digital. Mznateascrro
Cambridge University Press, HIT «HOUKOH». JlunensnonHoi norosop Ne 316-PH-
2011 or 01.09.2011 r. ma nepuox ¢ 30.03.12 - 6ecepoyno. Cymma jorogopa:
Gecrrargo. KosmuecTeo Kioyeit (momb3oBareniei): co BCeX KOMHBIOTEPOR BY3a.
http://journals.cambridge.org/action/stream?pageld=3216&level=2

7. ApxuBsl 169 sxxypuanos uzgatenscrsa Oxford University Press. Mznarenscrso
Oxford University Press, HIT «HOWUKOH». Junen3uonsoi Jorosop Ne 316-PH-
2011 or 01.09.2011 r. ma mepmox ¢ 14.03.12 - 6eccpouno. Cymma morosopa:
becruiatro. Kommgecrso kmouel (mompsosateneif): co Beex KOMIBIOTEPOB BYy3a.
http://www.oxfordjournals.org/

8. [TuppoBol apXuB SIEKTPOHUHBIX KYPHAIOB W3MATENbCTRA Taylor&Francis.
WMzparenscrso Taylor&Francis Group, HIT « HOUKOH:. Horosop Ne316-PH-211 or
01.09.2011 r. na neprox ¢ 06.05.2013 — Geccpouno. Cymma morosopa: 6ecruiaTHo.
Komwuecteo  ximouedl  (mompsoBareneif): co  Beex Kommetorepos  TITIY.
http://arch.neicon.ru/xmlui/

9. VHC Poccmst (YumBepcurerckast uHpopmanmonHas cuctema POCCUS).
MockoBeKHH TocyapcTBeHHBIH yHuUBepcuTer umenn M.B.JIomonocosa (Hay4mo-
HCCIICAOBATENBCKIH — BBIYHMCIUTENIBHEIN  NEHTP, DKOHOMNYECKHI bakynpTeT),
ABTOHOMHAs ~ HEKOMMEpUYecKas  OpraHm3alusl Lentp  undopmanpmonHsx
uccaenosagui (AHO HHN). ITucemo-3asska Ne 21/300 ot 01.03.2010 r. ua IIepUO/I
¢ 01.03.2010 - Geccpouno. Cymma morosopa: GeciviatHo. KomuuecTso kmodeld
(mome3oparenedi): ¢ xoMmblOTepoB Oubamorekn TITTY u IpH HHAMBUIYaATBHON
perucTpanyy o samnpocy. http://uisrussia.msu.ru/is4/main.jsp

10.  BA «Mape» - csojguas 6a3a JaHHBIX AHATHTHYECKOR pocrincy crareil u3
nepuoguueckux  m3jammM  (apxus  2001-2006). Accoumauus — persoHaIbHBIX
bubmmoTeunsx xoBCOpuMYMOB (APBIKOH). Horosop Ne C/161-1/3 o1 12.10.2009
r. Ha mepron ¢ 12.10.2009 — Geccpouno. Cymma norosopa: GecruiaTio. KonnyecTso
KIrogel (mosrk3oBarenei): co BCEX KOMIBIOTEPOB BY34.
hitp://arbicon.ru/services/mars_analitic.html

11.  Apxus xypuana Nature. Haygroe usparenscrso Nature Publishing Group, HI1
«HOUKOH». JInnensuonnsiii norosop Ne 316-PH-2011 or 01.09.2011 r. Ha NepHoa
¢ 27.09.12 - 6eccpouno. Cymma AOroBOpa: OINATA OKA3AHHBIX YCIIYT HPOU3BOTUTCS
13 cpencts Munobprayku. Kommuecrso kmodedt (monpsosaresnieil): co  Beex
xomreroTepos TITIY. http://www.nature.com/nature/index_html!

12, Apxus mayumsix xypranos SAGE Journals Online. Usnatensctso SAGE
Publications, HIT «H3WKOH». Horosop Ne 316-PH-2011 ot 01.09.2011 r. Ha
neproz ¢ 05.02.2012 — 6eccpouno. http://online.sagepub.com/
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13. Apxue nayuHbIX sKypHanoB usjiarenscrsa IOP Publishing. Usnatenscrso 10P
Publishing Muctutyra ¢Qusuxu Bemuxobpurtanun, HIT «HOUKOH». Horosop No
316-PH-2011 or 01.09.2011 r. ma mepumox c¢ 13.04.2012 - BeccpouHo.
http://iopscience.iop.org/

14, Apxus snexTpoHHBIX *ypHanop Electronic Back Volume Sciences Collection
u3natenseTBa Annual Reviews. Mzmatenscrso Annual Reviews, HIT «HAUKOH».
Horosop Ne 316-PH-2011 ot 01.09.2011 r. Ha mepuog ¢ 06.05.2013 — Beccpouro.
http://www.annualreviews.org/

15, Onexrpounas 6ubnuorexa TITIV. hitp:/libserv.tspu.edu.ru/

6.4. MamepuanbHo-mexnuueckoe obecneuenue OUCUUNTUHDL
Yrenne nexuuil JomxHO ObITH 0GECTEYEHO MYJIBTHMEIHHHBIM IPOEKTOPOM,

SKPaHOM, KCEPOKCOM ISl PA3MHOKEHHS PA3AaTOUHOTIO MATEPHAIIA.

No Haumenopanue Hanmenosanue Haumenosanue
n/II pasjena MaTepHAIOB 00yUeHUS, TEXHUYIECKUX U
(Templ) yaeGHOH TIAKETOB NPOTPAMMHOI0O ayIHMOBU3YATBHEIX
T CHUTTIAHE] obecrieyenst CPEACTB, UCIONB3YEMEIX C
LEJIbI0 AEMOHCTPAITHH
MaTepHaIoB

| Bgeneuue B Cnpagodo- CD- ROM,
MONEKYISIPHYIO UHGOPMAILHOHHEIE MYJIBTHMEIITHEIE
OHONOTHIO MaTePHATE], MaTepHalsl,

MYJbTHMETHAHbIE VHTCPaKTUBHAS JIOCKA.
y4eOHBIe Toco0u:

«buonoras 3A0

Ipoceermenne MEJTMA»,

OrxpeiTas Guonorus

000, «Dusuxon».

2 | Meroamr CnpapoyHo- CD- ROM,
MOJICKYIIPHOH HMH(pOpMAIHOHIIbIE MYJBTUMETHAREE
Oronoruu MaTepHailbl, MaTePHAIIb,

MYyJIbTHMEIUHAHEIE HHTEPaKTUBHAS JJOCKA.
yaeOHbIe nocodus:

«buonorus 3A0

Ipocemmense METMA»,

O1xpEITas Ouonorns

000, «Duznukon».

3 | Monekynspras Crpasogro- CD- ROM,

Ouonorus AHPOPMAIHOHIEIE MYTBETUME/ A HHEIE
HYKJICHHOBBIX KMCIIOT | MATEPUAIIBL, MaTepHabl,
MYJIbTUMEIHHERE UHTEPAaKTHBHAS JOCKA.
y4deOHbIe nocoous:
«bronorus 3A0
ITpocsemenne MEJIMA»,
OTxpbiTas buosorus
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000, «Dusuxon».

yuebHble nocobus:
«buonorus 3A0
ITpoceemenune META»,
OtxpriTas Ouoorus
000, «Dusrkon».

MonexynsapHas Cripasovno- CD- ROM,

dunonorus HenKos MH(POPMALHMOHHEIE MYyHBETUMEIUIHEIE
MaTepHAIbl, MaTEpUabl,
MyJIETHUMEIAHHBIE HHTEPAKTHUBHASL JOCKA.

MexMolleKy 1IpHbIe CmpaBodHo- CD- ROM,
B3aUMOAEHCTBHA H UX | HHGOPMAUOHHBIE MYJIETUMETUHHBLS
pOJIb B MaTepHAaTh, MaTepHabl,
(QYHKIIMOHUPOBAHMH MYJIBTUMe TUHHbIE HHTEPAKTUBHAS JIOCKA.
KHUBBIX CHCTEM yaeOHbIe ocoous;
TIOJIEMEPOB «buosiorus 3A0

Ipocrewenne MEJTHA»,

OTKpriTas Ouonorus

000, «POH3UKOHY.

7.  Metoamueckne
AMCHHILIHHDI,

7.1. Memoouueckue pexomendayuy (Mamepuaist) npenodagamento

Ilporpamma m3ydeHHs AUCIHIUIMHBI TOCTPOSHA HA HOCIENOBATENLHOM
aHanu3e CTPYKTYPHO-QYHKIMOHATRHOR OpPraHM3alMi TIeHETHYECKOro ammapara
KICTOK M MEXaHu3Ma peajlu3allui HaclejcTBeHHON MH(opMarmu. TeopeTudeckue
3HaHMS, IIONYYEHHBIC U3 JIGKHHOHHOIO Kypca, 3aKkpeilIfiorTces Ha iabopaTopHbIX
3AHSTHAX, Ha KOTOPBIX TaKkXKe BBIpabarhiBaroTes NpaKTHUECKHue YMeHUs obpaleHus ¢
XAMHYCCKHM O0OpPYIOBAHHEM M peaKTHBaMu. IpoMexyTounble Cpeshl 3HAHHMI
IPOBOMATCA TIOCTE HM3YYEHUS OCHOBHBIX PAa3/efioB JUCLMIIINHEL B MHCHMEHHON
¢opme (xoHTpoibHbIC paboThl) i (Wim) TecTuposanueM. TecTHpoBanue HPOBOIHTCS
B KOMIBIOTEPHOM KJIacCe ¢ HCIOJb30BAHUEM CIICLUATBHON NpOrpaMMbl. 3ajaHus
Haxonares Ha caiite TITIV. TectupoBamue CTYHEHTHI MOTYT OCYINECTBISTL B
CBOOOIHOM JIOCTYIIE B KAYECTBE CAMOCTOSTENBHOMN TOAIOTOBKY, KaK [0 OTAeTbHBIM
TeMaM, TaK M 10 pasfesaM JHUCUUIUINHEL M3ydeHHe JUCIMILUIHHBL 3aBEPINAeTCs
CHauet 3aqera. B TedeHne Bcero 06ydeHus CTYAEHTH! BLINOTHAIOT HHIMBHIYATEHBIC
33/1anus, paspabaThBaeMbIMK ITPEMOABATENAMHU [I0 BCEM M3YYaeMBIM TeMaM Kypea,
MOTYT BBITIONHATE KYPCOBYIO paboTy WitH pedepaTs.

7.2. Memooduueckue pexomenoauuu 014 cmyoeHmos.

Yacts yuyebHOro wmarepmanga IHCLIHIITAHEL «MONEKyIApHAS GHONOTHS
Y4eOHBIM IIAHOM OTBOTHUTCS HA CAMOCTOSTE/BHOE U3YIEHYE CTYIeHTaMH. Bompocky,
PEKOMEHIOBAHHEIE K CAMOCTOSTENBHOMY H3YYeHHIO, OOBIMHO HE pacCMaTPHBAOTCS
BO BpeMA ayIMTOPHBIX 3aHATHH H3-38 HEIOCTATKA BPeMEHHU. SHAHNE WX CYIIECTBEHHO
paciupsAeT y 0OYYaromMXCsl KpYrosop, JpYAMPOBAHHOCTh H, COOTBETCTBEHHO,
CocobeTByeT GOPMUPOBAHMIO BCEX IIePEYMCIeHHBIX Bhite koMmerernuii (ITK, OK).

PEROMEHAAIIHH [1{0] opranusannu H3VYeHHSdA




ITnan camMoCTOATENBHOM paboThI CTY AEHTOR

O0miee KOMUIECTBO YACOR, BEIHOCHMBIX Ha CaMOCTOATENBHYIO paboTy: 48 vac

TR
N Paznen [lepeuers BOTIPOCOB | o Dopma |
A Wil IR _macos  OMPOM
I . Beenenue B . Hcropus BosuukzoBenmsa wu. 10 | Jloknan
MOJIEKYIAPHY pa3BUTHA MOJIeKY TISPHOM | ?
10 GHoIoTHIO GrOIOrHM,
2. KaKkoBbl OCHOBHBIE JOCTYIKEHHS | |
MEXKIAYHAPOIHON IIPOTPAMMEI
“Tenom genoexa’? I R
2 Metozpl 1.OcnoBHzIe Metonsl 5 Komtpoibmas
MOJIEKYJSIPHO = MOJEKYISpHOH OHONOrHN. - pabota
 H 6uomorum | 2, Tlommmepasras nenuas peakums. Pegepar
_ __Hepcriextuse: yenonesopagmst. |
3 Monexynspna | 1. Koruermuna «Mup PHK». 10 | Konrtponsuas
s1 GuoTorHISt 2. EctecTBeHHBIH, XUMHYeCKHil u . paborta
HYKJIEMHOBEIX paHAnMOHHEIA MYTAreHes;, ero Tectupopauye
KHACTOT BHAYEHUE TS SBOIOLMH.
' 3. Kax mpoTexaeT XU3HEHHBIH TTHKT
.| PHK-conepxamux pupycos |
4 | Monexynsapra | 1. PasmooGpasue ctpyktypel | 10  Komnoxsuym |
5 Groorns QYHKIMI GeKoB. Hoxman
benkon 2.buonoruuecku AKTUBHBIC | . Pedepar
HEHTHIEL.
3. Meronmst oNpeLe/IcHHY |
HEPBAYHON CTPYKTYPH! OEIKOB. .
4. Ioustue 0 JIOMEHHOH
... opraEwsanmy GenkoB. R R
5 | Mexmonexyn | 1.Benok-6enxosbie - 13 | CamocrosTens
SIpHBIE B3aMMOIEHCTBHA M HX 3HAYECHHE ' mas paboTa
B3aMMOJICHCTB | [IJis camocOopxy Oenkos- Pedepar
U ¥ UX POJTb | MyJIBTHMEDOB. Konmmoxsuym
' B 2.benkoBo-HyKIeHHOBBIE )
DYHKIHOHMPO | B3aUMOZEHCTRUA B mpolecce | |
| BAHHIH KUBBIX | PETYIALUY  AKTHBHOCTH reHoma,
CHCTEM IpA  caMOCOOpKe  CYOKIIETOYHEIX |
TOJTHMEPOB CTPYKTYP, BUPYCOB ¥ (haros. |
3. Mounekynsipaas buonorus ; 5
paseamms. L
8. @opmbl Texymero KoHTpOJIsI YCIIeBAEMOCTH H  [OPOMEKYTOYHOH

ATTECTAUHH 00y HaI0HXCsl.
8.1. Temamuxa pegpepamos (0oxnados, ycce).
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buosorudecku akTHBHBIE TIEITHIEL.

Ctpecconbie Oenku.

I'vicTonoBbIe GeIIKH XpOMaTHHA: UX CBOUCTBA B QPYHKIHUH.
HeructoHoBsie Oesiket XpoMaTHHA.

CIpyKTypHas OpraHM3aliisg XPOMaTUHA 3yKAPHOTHYECKUX KJIETOK.
XuaMHUYeCKye KOMIOHEHTE XPOMaTHHA Spa.

BresaepHble TeHOMEL

DepMenThl HyKIeassl.

[leficTBre HEDOCTaTKa KHCIOPOJa Kak SKOHOrWYeckoro axtopa Ha

WS bW

HEXOTOpLIE OMOXHMHUYECKHE IpoHeCChl B pacTCHIBIX.

10. Ocobennoctu permkamid JIHK v sykapror.

8.2. Bonpocyt u 3a0anus ona camocmoamensnoil pabomsl, 6 HOM YUCTLE

ZPYRIOGOU CAMOCHIOAMENBHON padomsl 00y arouuxca.

[.Oxapaxrepusylite WUCTOPHIO BOZHHKHOBEHHS M DPA3BUTHA MOJEKYIAPHOH
OHOIOTHH.

2. Onummre OCHOBHBIC METOIBI MOJIEKYIIAPHOH OHOTOTHH.

3. Kakospl  IEpCHeKTHBB  AaNbHEHINET0  pasBUTUS  TeHeTHYecKoit
UIDKEHEPHH  KAaK TEXHOJOIMH  IIOMYy4YeHUS (QYHKIHOHAALHO  aKTHBHBIX
FeHETUUECKUX CTPYKTYD?

4.KakoBEl OCHOBHBIE JOCTWKEHHS MEXIVHAPOAHON IporpamMel “Ienom
yenopeka’' ?

5.EcrecTsenupli, XUMHYSCKHH i PaJIMANMOHHBIN MyTareHes, ero 3HaYeHue Juis
DBOJIOLMH.

6. Kax nporekaer susnenssi upkit PHK-conepxamux supycon?

7. Paznoodpasue cTpykTypsl 1 GYHKIHH GelIKoB,

8. Kak wcrnonssyrorcs MeTOIbl MOJCKY/LIPHOW Ouonoruu Ans paHHed
muarsocTaky sadbonesanuii (CITH], Gonezns Anbureiimepa, Hayua v ap.)?

8.3. Bonpocor ona camonposepku, Ouanozoe, obcyycoeHudi, Ouckyccui,

IKCHEpHIU3.
[IpoGreMpl reHeTHYECKHE MHKXEHEPHH PACTEHHI.

ITepcriekTHBBI Pa3BUTHA METO/IA IOIYYEHUS MOHOKIOHANLHBIX AHTHTET.
Kionnposanue MO3BOHOYHBIX.

Hanpreliliee pasBUTHE IPOrpaMMel «I €HOM YETOBEKaY.

Tonyuenye reHHOMOAM(UIINPOBAHHEIX OPIraHu3MOB.
IennoMonuduuMpoBalHble MPOJIYKTHL: (PAKTOPEl PHCKA.

Perynsius mpouecca TPaCHISINE Y IPOKAPUOT.

Perynsuus mponecca TPacHISHUM Y 3YKAPHOT: TEPCHEKTUBLI PA3BUTHS
POOIIEMEL.

9. buonoru4ecky akTHBHbIC OENKH H MENTHILI.

10. Heftponetrruapl: cuntes n GyHKImH.

XN W

8.4.  Hpumepst mecmoe.

No

Tema | NeGamka Ne
Texer sanaHus WM OTBETA

BOIIpOCa | 3amaH O4HO- mpas.
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HIIH ua THITHBIX oTBeTa
HOMED OTBETOB
OTBETa
1 1 i Ipouece Gopmuporanus HPOCTPAHCTBEHHON CTPYKTYPSI 3
Oemxa
1 Orger 1 crtattcuHr
2 Otger 1 IPOLIECCHHT
3 Otger 1 pomanur
4 Otser 1 TpaHCHAnus
2 1 2 O6ocobrennasn o6nacTs MONEKYTBI GeNika, 06naaomas I
B ONPEICICHHON CTeNeHH CTPYKTYPHOI i
(YHKINOHANBHOM aBTOHOMHEEH
1 Otser 2 JIOMEH
2 Otrer 2 OIICPOH
3 OtBer 2 KOJIOH
4 Otger 2 9K30H
3 | 3 benxu, yaacTByromue B GOpPMAPOBAHIH HYKICOCOM 2
IYKapHoT
1 Orger 3 SO POTEHHEL
2 Otger 3 THCTOHBI
3 Oteer 3 TTOPHHEI
4 Orger 3 IHATSPOHEL
4 1 4 Kaxas cTpykrypa 6eIx0B0#H MONEKYIIB! NpefcTaBicHa 1
TIOCTICHOBATCHBHEIM PACHIOTOMKCHHEM AMHHOKHCIIOTHEIX
OCTaTKOB B OJHON MM HECKONRKHX. [TOARIEIITHIHEIX
nernax?
5 1 4 Kakas crpykrypa Mostekyins 6emka ripeacTasiser coboi 4
CIOCO6 B3aMMIOI0 PACTIONOKEHHS B MPOCTPAHCTRE
HECKONBKUX HOMMTIETTHAHBIX Lerel, o0ecneqBatONnii
OpOSABTICHEE OHOIOTHYeCKOl QyHKIHN?
1 OTteer 4 nepBUYHAsL
2 Otser 4 BTOPHHHAS
3 Orger 4 TpeTHYHASN
4 Oter 4 YeTBEPTHYHAS
6 2 5 MouoMep HyKAeHHOBOH KHCAOTHI 3
1 Otser 5 A30THCTOE OCHOBAHUE
2 Otper 5 HYKJIE0COMa
3 Otger 5 HYKJICOTHT
4 Otser 5 YIHEROO
7 2 6 Criocob coeamHenus HyKASOTHUHbIX OCTATKOB B 4
HEPBUYHOH CIPYKTYPE HYKICHHOBBIX KHCIOT
1 Orser 6 BOAOPOIHAS CBA3b
2 Otrer 6 NeNTHIHAS CBA3E
3 Oreer 6 JUCYIBOUIHAS CBA3L
4 Otger 6 hochomadupras caazs




12

2 7 CaoiicTro apoiinoi crmpanu JHK, epipaaomeecs 5 |
TOM, 410 dochoauddupHsie CBI3H B OXHOMH HelTH HMEFOT
Hanpagitenue 3’5", a B 1pyroif — 5'—3'
1 OtBer 7 AHTUIAPAISTBHOCTE
2 Otser 7 KOMITJIEMEHTApHOCTh
3 Orser 7 VHHBEPCAIBHOCTS
4 OtBer 7 HPEPEIBHCTOCTh
9 2 7 Ceotictro Mostexynsl JJHK, Beipakaromeecs & Tom, 910
HaIPOTHB aNCHHHA B OJHOH Lenu BCErna CTOUT TUMHH B
JApyTroy Uenw, a HaIPOTHR I'YaHHHA — IATORUH.
2 8 Hepsuuanas cTpykTypa MoneKyib! Gemxa 3aln@poBana B
MONEKYyIIax
1 Orper 8 TPHK
2 Otper 8 HHK
3 Oteer 8 JHIHIOR
4 OrBer 8 YIJIEBOTIOR
11 3 9 Oyrxuuedt mansix aaepusix PHK sykaprot seisercs
Otset G (hopMHPORAHHE TPOCTPAHCTBEHHON CTPYKTYPHI pHGOCOM
Otger 9 KOMPOBaHNE aMHHOKHCHIOT | [IEPEHOC HX K pHOOCOMAaM
Otser 9 nepenoc yHGopMaruy, oGecHeYnBaOMme CHRTES
crennpuyeckux 6eNKOB HEOCPEICTREHHAO HA HUX CaMUX
Orger 9 ydacTHe B comaficunre
Otger 9 Iepeava FeHeTHIeCKol HEDOPMAIIHE JOYEPHUM
KIIeTKAM
3 9 Oynxiusa uabopmarmonsoi PHK 3
3 9 Dysxims rparcrnopraon PHK 2
3 9 Pynxnus pnbocomuoit PHK I
3 9 buonoruuecxas pons JHK 5
4 10 Y4aCTOK IPEPEIBUCTOrO ['eHA 3YKAPUOT, KOTHPYIOLIHI 2
CTPYKTYpY Benka
Otrer 10 HHTPOH
Orser 10 9K30H
OrBet 10 JOMEH
Orger 10 IPOMOTOD
4 10 Y4acToK MpephIBUCTOTO TEHA IYKAPHOT, He
KOIFPYIOWHHE CTPYKTYpY Oenka
4 11 OTKIOHEHNS 0T YHHBEPCATBHOTO TEHETHYESCKOTO KON
uMerores B JIHK ...
Orser 11 aaep
2 Otser 11 MHTOXOH /AP
3 Otper 11 DaxTepuit
4 Otser 11 XPOMOCOM
19 4 12 Onuouenoygeynas monexyna JIHK serpeuaetes 5 reHome
Otser 12 pacTeHut
Orser 12 MKHBOTHEBEX
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Orger 12 rpusoB

Orser 12 BHPYCOB

20

4 13 COBOKYITHOCTE ['CHOB, XapaKTepHBIX I TANIOMIROTO 2
Habopa XpOMOCOM JAHHOIO BHAA OPraHH3MOB

Otser 13 KapHOTHIT

Otger 13 TEHOM

Otser 13 bernorun

Fa| W B e

OTtger 13 AHK

8.5.
1.

13.
14,
15.
16.
17.

18.
19.
20.
21.
22,
23.

24,

25.

8.6.

Iepeuens sonpocos ona npomencymounoii ammecmanuu (k 3auemy)
Teopetnyeckue u NpaKTHYECKUE 33/[a9H MOJIEKYIAPHOH GHOIOTHH.
KlcTopust BOSHUKHOBEHHS M Pa3BUTHS MOAEKYASPHOL GHOIOTHH.
IlepcriekTHBE! HansHEAIIero pa3BUuTHS MOJIEKYJIAPHOU OMOTIOTHN.
Meroant MoneKyIspHOH GHoIOrHH.

Crpykrypa JHK,

Pone [THK B nepenatve Hacnencteennoi uadopMariu.

Tpancnoprasie PHK: ctpyxrypa u dyHxmmm.

Pubocomusie PHK: ctpykrypa u dyskimm.

Wudopmannonssie PHK: ctpykrypa u dyHKImH.

OTnvaus CTPYKTYPBI TEHOMOB IIPO~ H 3YKapHOT.

CIpyKTypa XpoMaTHHA s1pa ¥ XPOMOCOMEL _

Permykanwms JIHK. OcHOBHbIC DPHHIMIIEL, MEXAHI3M, PEry SIS
PEILIMKAIHY.

TpaHCKpHTILHs, 0COOEHHOCTH TPAHCKPHIILINY Y SYKAPHOT 1 IPOKAPHOT,
Ipoteccunr u crutaicuHr.

OOpaTHas TPaHCKPUIILKSA U ¢e 3HAYSHHE [U1I TeHETHYeCKON UHXEHEePHUH.
PasnooOpasue crpyktyp u QyHKINHA OeIKOB.

DBOIMIOLHA CIPYKTYPH! 0eNKoB | Bu1000paszoBanme. CBI3h NIePBHUYHOM
CTPYKTYPBI U (PYHKIUi OeKoB.

Tpancratus. Draner Tpancasmumy.

Perynsiuys TpasCHsium.

IlepeHoc HOBOCHHTE3HMPOBARHEIX GENKOB Yepes MeMOPaHy KIeTKH,
HOCTTPAHCISHOHHEIE MOAMPUKAINK OENKOB.

CoBpeMennble NPEACTABICHUS O CTPYKTYpE PHOOCOM.

MounexyapHast SHONOTHS PasBHTHS.

bestok-0emKoBbIe B3aUMONEHCTBUS H UX 3HAYCHHE HJIs caMocOOpKH GelIKoB-
MYTBETUMEPOB M HAAMOJIEKYIAPHBIX OCIIKOBBIX CIPYKTYD.
benkoBo-HyKIeHHOBRIE B3aNMOICHCTBHS B NPOLIECCE PeryIIsiiy
AKTUBHOCTH CHOMA, TIPH caMOCcOOpKe CyOKIeTOUHBIX CTPYKTYP, BUPYCOB I
(aros.

BenkoBo-mimuaHbre B3auMOneHCTRIA B GOPMUPORAHIE GHONOMHYECKIK
MeMOpaH.

Temot 015 Hanucanua Kypcoeoii pabomot.
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Pabouum nnanom He 1peaycMOTpeHo.

8.7. Dopmbl KOHMPONA CAMOCHIOAMENbRO pabomul.

OcHoBHBIME  (OpPMAaMH  KOHTPOMNS CaMOCTOSTENBHON pabOTHl NP  M3yYeHHH
amcrnnuHel  «Monekynapsas  OMONOTHUS»  ABILIFOTCSA:  KOJUIOKBHYMBEL,
KOHTPONBHBIE  paboThl,  HOAFOTOBKA  JOKNAmoOB,  pedepaTos  (mnas
CaMOCTOATENEHON PAabOTHI CTYIEHTOR).
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Pabouas mporpamma yueOHOM JNMCHMIUIMHBI COCTABIEHA B COOTBETICTBUM C
yIeOHBIM IIIAHOM, (elepalbHbIM TOCYIapCTBEHHBIM 00pa3s0BaTE/IEHEIM CTAHIAPTOM
BBICHIETO NPO(ECCHOHANTBHOTO 00Pa30BaHNs 110 HATPABICHHIO TOATOTOBKH 44.03.05
Tlenaroruueckoe obpazoBanue npoduns: buonorug v XuMus

Pabouas nporpaMma yueOHOM AUCHMILINHEL COCTaBIeHA:
k0.0, nou. kad. Oumomprum, pacremmii u OGuoxummu TITIV Cepreesa
Maprapura A,ueKcaHz[pOBHa g/p%

Pabouast nmporpamma y4eOHOM JMCHHILIEHEI yTBEPXKAEHA HA 3acenaHmu Kad.
6uoNorry pacTeHui u GuoxuMuu: mpotokon Ne 7 ot J7z4 ‘zepeym 2014 rorna.

3aB. Kagepoli GHOJIOIUH PACTeHUI 1 OHOXHMUM f’%ﬁ — Musng A.C.

(mommucs)

Pabouas nporpamma y4eOHOH MNCHMIUIMHEI 00OpeHa METOXHYECKO
KOMHCCHEH 6MO0NI0ro-XUMHIecKoro daxymsrera: nporokor Ne 7 ot I, 7. M’z/@fﬁ
ZOIJ roaa.

pencenarens Meronuyeckoil xomuccnn bX® —F£#<<7" Kuszera E.JL

(nonmucs




