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Tema Nel. O6mas GHOTEXHOIOI U

Pazden 1. VYpoBHH OpraHM3alUH IKHBOH Matepun. Kierka xak ocHoBa
HaCJIEICTBCHHOCTA ¥ BOCIPOM3BENCHHUSA. XHUMUYECKHN cocTaB KIeTKH. CTpoeHue W (QyHKIHH
KJICTOK IIPOKapHOT H 3ykapuoT. Kieroumas crenka Oakrepuit. . OOGMEH BEINECTB Kak
COBOKYITHOCTD ITACTHYECKOTO H SHEPreTHIecKoro 0OMeHoB. . OGOpyaoBaHus IS BHIISICHHS,
KOHIEHTPHPOBAHKA H OYHCTKH MPOMYKTOB OHOocHHTe3a. OCHOBHBIE MOJIOXKEHMS SBOMIOLHOLHOM

Teopur Y. [lapeuma.  MonexyndpHble OCHOBEI OpPTAHM3aIHH XPOMOCOMEL QyHKIIUHR
HEKIIEHHOBBIX KHCTIOT. PexoMbuHanus y 6axreprodaros.

Ipuanune: xnaccuduxanuy u obuwas 6uonorus Gaxrepnit. O6mas 6HoTOrHs IIPOTHCTOB:
BOZIOpOC/H, mpocTeiiine, rpubsl [IeHeTudeckwd aHamms. [eHerwdeckoe KapTHpOBAHHE.
Metoner cexsenupoBaHus. Peryismus S5KCIpeccHy reHOB. Onepon u perynos. ITo3UTHBHEI U
HETaTHBHBIA KOHTPOJIb SKCIPECCHH I'e€HOB. JIAKTO3HBIH M TPHITO()AHOBHIA onepoH. OCHOBHEIE
OOBEKTBI X METOIBI 6HOOPTraHKYecKOH XUMuH. KOMIBIOTEpHAS XHUMUSL.

Pazoen 2. Benku. AMHHOKHCIOTEL YPOBHH CTPYKTYphl OenxoB. JleHarypauus.
HyknenHoBsle xucnoTsl. CIpyKTYpHBIE KOMIOHEHTEI ¥ [IPOCTPAHCTBEHHAS CTPYKTYpa
MIONIMMEPHBIX Lered. MeToIB! ompeneneHus HyKICOTHIHON II0CIIeI0BATELHOCTH, Y IIEBOIEL
Monocaxapunst. CTpoenue u crepeoxumus. ONMro- M MOMHCAXAPHIEL YrneBozaconepxkanme
cMemanHsle  Guomonmumepst. Jlmmunsr. Knaccupuxamus mumumos. CTepeoxumus JHOUIOB.
JlunonpoTengsl. Huskomonekynaprele  GHOpErynsTopsl - KODEpPMEHTEI W BHTAMHHEL
IIpocrarnanauael. BuoreHHble amMuHBEL AHTHOMOTHKM, Kak IIPHPOJHBIE AHTUMETA0OHTEL
OQepmentsl. Crpoenne, KiaccHbUKAaUWs U HOMEHKIATYpa. AKTHBHEIE LEHTPE! (epMEHTOR.
Cyberparnas cnemupuysocTs. JPdeKTopHas peryiiius aKTHBHOCTH. MMOBHIH30BAHHBIE
(hepMeHTEI.

Pazden 3. Merabomuuecknit GoHA MMKPOOHBIX KiIeTok. OBmme IpejcTaBieHus 00
anaboymsMe U kartaGommsme. DH3HONOIHS NUTAHUS MHKPOOPraHH3MOB. Pasnoofpasue Tumos
NUTaHUL. Teopus NMMATHPOBaHMS M WHIHOMPOBAHHSA POCTA KIETOK OJIEMEHTAME THTAHMS.
Croco6Bl KyNBTHBMPOBAHHS MHKPOOPIaHM3MOB. [IDHHIHIIEI Ky/IbTHBHPOBAHHS CMETIAHHBIX
Ky7bTyp. MeTabommsm MUKpoopranu3moB. B3auMoCEs35 GHOCHHTETHYECKHX ¥ SHEPreTHIECKHX
IIPOLECCOB. AHa’pOOHBIE MpPONECCHl OKHMCIEHHS. AspoGHOe mpixanue. [IoJHOE M HEIONHOE
apoOHOE ~ OKHCIeHHEe CyOcTpara. BHOCHHTETHYECKHE NPOLECCHL.  ACCHMMIANHOHHAS
HUTPaTPeNyKIs, cynbdarpenykims, asordukcamys. OCHOBHBIE MOHOMEPH! KOHCTPYKTHBHOIO
merabonusma. CHHTE3 MO, HONACAXAPHIOB H APYTHX KOMIIOHEHTOB KIIETKH. ObpazoBanue
MHKPOOPTaHM3MaMu ~ OHONOIMYECKH aKTHBHBIX BEIIECTB. [lepBHYHBIE M  BTOPHYHEIE
merabomuTe..  MyTanuoHHBIH — mpomece.  Knmaccmduxamus MyTalldd ¥  MYTareHos.
Vnertudukarys u cenexnus Mytantos. Cynpeccus, ee Buibl. CeleKIus, TeHeTHIeCKHe OCHOBEI
cenexmuy. Metozsl cenexnyy. IIpon3BoACTBEHHBIH hepMEHTATOD KaK 3KOIOrHYecKas HYIIA.

Pasoen 4. OcHOBBI reHHON HHXKeHeDHH. DEpPMEHTHI PECTPHKIMM W MoauduKany.
TIpHHIHITEL KOHCTPYHPOBaHUs pekoMOuHAHTHBIX JIHK ¥ UX BBEICHHS B PELHIHEHTHBIE KIETKH.
MozexyispHbie OCHOBEI HACTEACTBEHHOCTH, OCOOEHHOCTH CTPOSHHAS FEHETHIECKOTO Matepuana
IIPO- ¥ 3YKapHOT. PerumKanys, TpaHCKPUIILKS, TPAHCIANHS. | €HeTHYeCKui KO U ero cBOHCTRA.
Pexombunamms. Mexanusmer penapauun JTHK. BHeXpOMOCOMHBIE IeHETHUECKHE SIEMEHTHL.
IInasmuner. bakrepruodard, ux CTpyKTypa W JKH3HEHHBIH MHKT. MUIPHDPYIOLIHE [eHETHYECKHE
anemeHT. OCHOBHBIE METaGONMYeCKHE IYTH ACCHMEIANMH CcyOCTpaToB. IMKOMM3 u
Opoxenue. Lukn Kpebea. [excosomorodocharusii myTs. [IpHHIHIEL Ouosuepreruky. [lyTw u
MEXaHU3MbI IpeobpasoBanus SHEPTHM B XKHBBIX cucteMax. AT® u TpancMemOpanHas pasHOCTh
SNIEKTPOXHMHIECKMX MNOTeHIMa0B. OCHOBHBIE THIIBI CONPSKEHHS KaTaOOMMYECKHX U
aHabonuyeckux mnporeccos. Porocurre3. OCHOBHEIE THIBI NPOIECCOB, JIOHOPE! 3JIEKTPOHOB.
Becxnmopodunereri dotocuntes. Dotoperentop. Perynamusa wmerabonusma. Omnpenenenue,
YPOBHH peryaamuu. TpaHncmopT cyGCTpaToB H HpOAYKToB. OpraHM3amis M peryJisiius
TPaHCIIOPTHBIX cucTeM. KuneTHueckue oCHOBEI (DEPMEHTATHBHEIX IIPOIECCOB. Cranuonaphas
KMHETHKA ()ePMEHTATHBHBIX PeaKiuii, ypasHeHHe Muxadmica-Menten. KuneTnueckue 0CHOBBI
MHKDPOOHOIOIHIECKAX TIPONeccoB. MareMaTHdeckoe ONMCAHHE KyNbTYD M GHOCHHTE3a
NPOAYKTOB MHKPOOPraHW3MaMH. AJCOpOLMS M IOBEPXHOCTHEBIE SBJICHHS B OHOTOIMYECKUX
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cucrteMax. OCHOBHBIE NPHHIMIEI XpOMaTorpadu, ee npuMeHeHHe. MuKpoOHbIe IOmyIanuu
KaK KOJUIOHHBIE CUCTEMBL.

Ocnosnaa numepamypa

1. buorexnonorus: yue6. mus By3os / Y. B. Tuxouos [u mp.]; mox pen. E. C. Boporuna. - CII6.:
I'MOPJ, 2005. - 703 c.

2. broTexnomorus: yue6. ;11 By30B o cremuambEocTsM / U, B. Tuxonos [u mp.]; nox pexn. E.
C. Boponuna. — CII6.: THOPJI, 2005. — 703 c.

3. buotexHonorus: yue6. mocobue mis By30B: B 8 xu. / mox pen. H. C. Eroposa, B. ]I.
Camyuiosa. — M.: Bercm. mx., 1987r.

4. I'pauea, U. M. Texmonorus (DEPMEHTHEIX NpenaparoB : yueG. [0 CHENMATbHOCTH
"Brorexnonorus" / U. M. I'pauesa, A. IO. Kpusoga. - 3-e u3n., mepepab. u jom. - M.: Jnesap,
2006.-512c.

5. Pumapesa, JI. B. TeopeTuueckue u IPaKTHYECKHE OCHOBBI OMOTEXHONOTHE APOMOKEH: yue.

nocobre no crneruansHocTd 260204 « TeXHOTOrHs Oponui. np-B ¥ BEHONETHEY, 260200 «IIp-Bo
NPONYKTOB ITAHUA U3 PacTHT. ChIpbsi» / JI. B. Pumapesa . — M.: JTeJIn opuHT, 2010, — 251 .

HononHumensHas aumepamypa

1. Bopucosa, C. B. Mcnons3osanmue ApOjOKEH B POMBIIUIEHHOCTH : y4el. mocobue s By30B
o cnenuansrocTsM 270300 «Texuonorus xneba, KOHIUT. H MakapoH. u3gemuii»... / C. B.
Bopucoga, O. A. Pemerruxk, 3. III. Munrateesa . — CII6.: ['MOPJ, 2008. — 215 ¢.

2. Bepxotypos, B. B. IIpuxiajgsas sH3MMOIOrHS: Jiab. [PaKTHKYM 110 HampasieHuio «IIp-Bo
HPOZYKTOB IUTAHHS U3 Pact. Chpbs» / B. B. BepxoTypos; MpkyT. roc. TexH. YH-T . — HpkyTck:
Uzp-o UpI'TV, 2007. — 46 c.

3. 3aiines, C.I0. Cynpamonekymapisie HaHOpasMEpHBIE CHCTEMBI Ha TPaHMIE pasjena das.

KoHuenmu u mepenexTuBs! 1 6GHOHAHOTEXHOTOTHH : monorpadus / C. FO. 3aiines. — M.:
JIEHAHT, 2010. - 208 c.

4. 3ypabsn, C. 3. HoMeHKIaTypa IPHPOIHEIX COSTUHEHIH : crpaB. ocodue / C. D. 3ypabsx . —
M.: TOOTAP-Menua, 2008. — 204 c.

3. Kapaces, B. A. BeeneHue B KOHCTpyHpOBaHHe GHOHHUECCKAX HAHOCHCTeM/ B. A. Kapaces, B.
B. Jlyuanaun. — M.: DUIMATIINT, 2009. — 463 c.

6. Cepmox M.W. Metons! B MoneKynspuot Ouopusuke. Crpykrypa. Oymkmms. [uHAMHKA:
y4eb. mocobue : B 2 1. / U. Cepmok, H. 3axkau, [x. 3akkau; Hayw. pen. U. Cepmrok. — M.: KITY,
2009-T. 1 .—B.m.: B.u., 2009. — 567 .

7. Qumunmnosud 0.B. OcHoBel Guoxumun. M.: Bricimas mkomna, 2001.- 467 c.

8. lllep6akor B. I'. u xp. Broxumus. [Tox pen. llep6axosa B. I'. M.: Konoc, 2004.-376

Tema Ne2. ®yngamentaasuas u NpHKIagHAs OHOTEXHOJIOTHSA

Pazden 1. OcHoBHBIE GHOOOBEKTEl OHOTEXHOIOIHH. CrIpre 11 OMOCHHTE3a M OIEHKA
€ro GHONOruYecKol UEHHOCTH. MeTOMbl ONTHMU3AINY HTATELHbIX cpen. Texuomnoruyeckue
IIPUEMBI U O0COOEHHOCTH KyJIbTHBHPOBAHHS GHOOGBEKTOB. IIponeccs! KyJIbTHBHPOBAHHSI M HX
KMHETHYIECKOe OnmHCanue. [IpHHIMIEI MacIITaOHPOBAHUS HIPOIECCOB bepmentarmuu. Kputepun
MacmTabHOro mepexona. MIMMOGHIH30BAHHEIE GHOOGBEKTEI — [IOyYEHHE W IPUMEHEHHE B
broTexHOMOrMH. MeToms! KOHTpOIS Crenu(HYEeCKHX NapaMeTpoB Iporiecca depmeHTaun.
THII0BBIE TEXHONOTHYECKHE IPHEMBI CTA/IHH BBLICICHAL X OYHCTKH IPOTYKTOB OHOCHHTESA.

Pazgen 2. CenpckoXo3siCTBEHHAS GHOTEXHOTOTHS. BHOTEXHONTOrHH IUI TTAOIEBOM U
JIETKOH  NPOMBIIUIEHHOCTH. MeMIMHCKas GHOTEXHOTOTHS. BroTexHoTor MM MOTyYeHUs
SHEPrOHOCHTENEH I SHEPreTHKH. DKOIOTHYECKas GHOTEXHOTOMH.
UmxenepHoe oQopmieHre GHOTEXHOTOrHI. CTrepumusamus TEXHONOTHYECKHX MOTOKOB M
obopynoBaHus. MarepHansHEIN 1 SHEpreTHYecKui GanaHchl nporecca GHocHHTesa. MeTob
PacHeTa CTEXMOMETPHYECKHX KOIDHUINEHTOB H COCTABICHHE MaTepHATILHOIO GANaHCca CTaIun

3



OuocunTe3a. BrusHue ycroBH# KyIbTHBHPOBAHHUS IPOMYIEHTa Ha TEIUIOBLINETICHNE, BeTHIUHY
SKOHOMHYECKOI0 Ko3(hGuuHeHTa M CTemeHb yTwim3zauuud cybcrpata. Macconepenaua u
MaccoOOMEHHBIE XapaKTepUCTHKH (epMEeHTAMOHHOr0 000py IOBaHHS.

Paszoen 3. OcHOBHOE (pepMEHTAMOHHOE 000PYy0BaHHUe, €T0 BHABI U NIPeABapHTEILHEIH
noabop. Kiaccuduxanms GuopeakropoB. OCHOBEI MOJENHPOBaHHsS OHOPEAKTOPOB. JTaIlbl H
IapaMeTpbl MOAenHpoBaHHs. Jccinemoanme u paspaboTka NIPHUHIWIOB M  AJITOPUTMOB
ONTHUMAIBHOTO KOMIILIOTEPHOTO IIPOEKTHPOBAHUS OHOTEXHONOTHUIECKUX CHCTEM.

Ocnoenaa numepamypa

1. Buotexnonorug: y4e6. juig By3oB / M. B. Tuxonos [u np.]; nox pexn. E. C. Boporuna. - CII6.:
I'MOP/L, 2005. - 703 c.

2. buorexnonorus: yued. mms By3oB no cnenuansaoctsM / M. B. Tuxonos [u ap.]; nox pex. E.
C. Boporuna. — CI16.: THOP/, 2005. — 703 c.

3. buorexnomnorus: yueb. mocobue mis Bysos: B 8 ku. / mox pen. H. C. Eroposa, B. [I.
Camymiosa. — M.: Beicm, mk., 1987r.

4. Buproxos, B. B. OcHOBEI npoMbIILTeH 0 OnoTexHomoruy : yued. mocobue it By3os / B. B.
Buproxos. — M.: KonocC, 2004. — 294 c.

5. T'onyGer, B. H. IlumeBas GuotexHosorus: y4ed. mocobue Has BY30B IO CHELMATBHOCTAM

«TexHONIOrus caxapucThIxX IpoaykToB» ... / B. H. 'omy6es, U. H. XKuranos. — M.: [leJIu npuHT,
2001.—121c.

6. I'pagepa, M. M. Texnomorus ¢GepMEHTHEIX IpemaparoB : yued. IO CHEenMalbHOCTH
"buotexnonorus” / U. M. I'pagera, A. 0. Kpuosa. - 3-e u3n., nepepab. u gom. - M.: Dnesap,
2006. - 512 c.

7. WBanoBa JI. A. Tlumesas Ouorexnonorus: y4e®. mocoOue s By30B [0 CIELHATLHOCTH
"[Iumesas 6morexuonorus" / JI. A. VBanosa, JI. Y. Boitro, Y. C. VMeanosa; nox pex. Y. M.
I'pauepoit. - M.: KonocC, B..2008. - 471 c.

8. Pramapesa, JI. B. Teoperuueckue u MpaKTHYECKHE OCHOBBI OHOTEXHOJOTHH JIpOXoKel: yueo.
nocobme 1o cnenuansHocTr 260204 «Texnonorus 6poawmn. np-B u BuHOmEnue», 260200 «IIp-Bo
IIPOAYKTOB IIMTAHUS U3 PacTUT. CoIpbsi» / JI. B. Pumapesa . — M.: JleJIu npunT, 2010. — 251 c.

9. Caszpikun, 0. O. Buorexnonorua : yueb. mocobume mo cmemumansHocTH 060108 (040500)
"@apmanus" / ¥0. O. Cazsixun, C. H. Opexos, U. Y. Yakanesa; nox pex. A. B. Katiuuckoro. -
3-e u3n., crep. - M.: Akanemus, 2008. - 253 c.

AdononHumensHaa numepamypa

1. bopucosa, C. B. Mcnons3oBanue Ipoxokeil B NIPOMBIIIIEHHOCTH : yuel. mocobue s By30B
no crnenuanbHOCTIM 270300 «Texmomorus xneba, KOHOWT. ¥ MakapoH. mamemuit»... / C. B.
Bopucoga, O. A. Pemetnuxk, 3. III. Munraneesa . — CII6.: TOP/I, 2008. — 215 c.

2. Bepxotypos, B. B. Ilpuknansas su3uMonorus: i1ab. nmpakTukyM no HampaBieHuio «IIp-Bo

IPOJYKTOB IIMTaHHUS U3 pacT. celpbsa» / B. B. Bepxotypos; UpkyT. roc. Texs. yH-T . — UpKyTCK:
Uzp-Bo UpI'TY, 2007. — 46 c.

3. 3aiines, C.IO. CympamMonexynapHEle HaHOpa3MEpHBIE CHCTEMBI Ha IpaHuile pasjena ¢as.
Konnenmuu u nepcnexTuBrl 1 OuoHaHoTexHoJoru# : moHorpadus / C. HO. 3aiines. — M.:
JIEHAH]I, 2010. — 208 c.

4. 3ypabsan, C. 3. HomeHKIaTypa IPUPOAHBIX COENHHEHHH : cipaB. nocobue / C. 3. 3ypalbsH . —
M.: I'S0TAP-Menua, 2008. — 204 c.

5. Kapaces, B. A. Beenernue B koHCTpyupoBanue Onornyeckux Hanocucrem/ B. A. Kapaces, B.
B. JIyaunun. — M.: DUIMATIIUT, 2009. — 463 c.

6. Munees, I. I'. Buomeramnyprus 3onota / [emmamumit ['puropreruu Munees. — M.:
Meramtyprus, 1989. — 159 c.



7. MoprduiupoBaHubie 31eKTPOE! TS BOJIETAMIIEPOMETPHH B XAMHUH, OHONOTHH i MeJIUIHHE /
I'. K. Bymuukos, I'. A. Estiorun, B. H. Maiictperxo . — M.: bunowm. Ja6. 3ranuii, 2009. — 415 c.

8. Cepmox M.M. Meromsr B Monexynspaoit Ouodusmke. Crpykrypa. @ymknud. [(unHaMuxa:
yue6. nocobwme : B 2 1. / U. Cepmiok, H. 3axkaun, . 3axkan; Hay4. pen. 1. Ceparok. — M.: KTV,
2009-T. 1.-B.m.: B.u., 2009. — 567 c.

9. ®ununnosuy }0.B. OcHoBel 6uoxumun. M.: Beicmas mkona, 2001.- 467 c.
10. llep6axos B. I'. u ap. buoxumus. [Tox pexn. epbaxora B. I'. M.: Konoc, 2004.-376
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