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XapakTepucTHKA JUCHHUILINHBI

Hucrumuinaa  «TexHojornyeckas —OUOIHEPreTHKA» BXOJUT B IUKI
npobUIUPYIOIIUX JUCHUIUIMH 10 BbIOOpY cnemmanbHocTd  5SB070100 -
«BbHOTEXHOJIOTHSI.

eab TUCUUIIAHBI

Jucnunianaa  «TexHodorndeckas  OMOJHEPreTHKa»  CTAaBUT  IICJIBIO
MO3HAKOMUTH CTYACHTOB C NMPUHIIMIAMUA U OCOOEHHOCTIMH MUKPOOHOJIOTHUECKUX
MPOIIECCOB, UCIOJB3YEMbIX TIPU TMOJYYCHUU DHHEPrUM; C TpeOOBaHUSIMHU,
NPEABSABIIEMBIMH K CBHIPBIO M MHKPOOpPTraHW3MaM-NPOAYIICHTaM, CII0cO0aMu
KYJbTUBUPOBAHUS ~ MHUKPOOPraHMW3MOB,  METOJIaMH  TIOJIYYEHHUS  DHEPIUH,
KOHKPETHBIMHU MIPOMBIIICHHBIMH MPOU3BOJICTBAMHU Ha OCHOBE
MHUKPOOHOJOTHUECKOTO CHHTE3a M TpaHC(HOpPMAaIIUH.

3agaum AMCUMIIMHBI
3aiauu AMCHUIUIMHBI CIIeTyIOIIHE:

® OCBOCHHME CTYJEHTAaMH OCHOBHBIX IIPUHLUWIIOB MW TEOPETUYECKHUX
MOJIO’KEHHI TIPH MOJyYEHUU DHEPTHH;

e OO0BSCHEHHE B3aUMOCBS3M (DU3UYECKOTO M OMOJIOTHYECKOrO0 AacHeKTOB
(GYHKIIMOHUPOBAHUS JKUBBIX CUCTEM;

B PE3YJIbTATC N3YUCHUS HaHHOﬁ JAUCHOUTIIIMHBI CTYACHTBI TOJIZKHBI:
HMETH NpPeaACTaBJICHUC:

e 00 00BEKTaX MOTYyUYEHHUS SHEPTUH OMOJIOTHUYECKUM TyTEM;
® 0 TCOPETUYCCKHUX OCHOBAX OMOIHEPTECTHKHY;
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e 00 OCHOBHBIX MpOOIEMax, COBPEMEHHOM COCTOSSHUM W TMEPCHEKTHBAX
pa3BUTHS OMOIHEPTETHKH,

3HATh:

® OCHOBHBIC MTOHATHS, TCOPUHU U 3aKOHBI OMOIHEPTETHKH;

¢ KJIacCU(PUKAINUIO, METOBI PAOOTHI OMOIHEPTETUKH,

yMeTh:

® BBITIOJHATH HECTIOXKHBIC JTaO0OpaTOPHBIC HCCIICTOBAHUS;

® JIeNaTh BHIBOJIBL;

e 0hOPMIIATH PE3yIbTAThl IKCTIEPUMEHTA;

® TIPUMEHATH 3HAHUS B IPAKTUUECKOMN JCATEIBHOCTH;

NpuodpecTH MPAKTHYECKHE HABBIKH:

® DOKCIEPUMEHTAJIbHOW pabOTBl ©  COONIOACHHUS TPAaBWI  TEXHUKH
0€30IacHOCTH;

® HaOJIOACHUS U MHTEPIIPETAIINN AKCIICPUMEHTATBHBIX JaHHBIX

e TmpuMeHeHUs (QYyHAAMCHTAIBHBIX 3HAHUH IS PEIICHUS TEOPETHUYCCKUX U
MIPHUKJIATHBIX 3a71a4.

IIpepexkBU3UTHI

Jns w3ydeHus JaHHOW JHMCITUIUIMHBI HEOOXOJMMO YCBOSHHE CIETYIOITHUX
JUCHMIUIMH (C yKa3aHHEM pa3fiesioB (TeM)): BHOTeXHOIOorus MUKPOOPTaHH3MOB,
TeopeTndyeckre OCHOBBI OMOTEXHOJIOTHYECKOTO MPOX3BOCTBA

ITocTpekBU3UTHI
3HaHMs, TOJYYEHHbIE TIPU M3YYEHHHM JUCIUIUIMHBI «TexHojgorudyeckas

6H03H€pF€TI/IKa», HUCIIOJB3YIOTCA IIPU OCBOCHUM CICAYIOMUX JUCHUIIIINH: HCT

TeMaTnuecKui MJIAH JUCIHUILINHBI

TpynoeMKOCTh 110 BUAAM 3aHATHH, Y.

HaumeHnoBanue pazzaena, (TeMbl) R npgz;r;me nalf}(:giro CPCII | CPC
1. Benenue B JUCIUTITUHY 5 3 3
«TexHonmornueckas OMOIHEPTETUKAY
2. O0masi xapakTEepPHCTHKAa METOIOB 4 5 5
nepepaboTKH GMOMACCHI
3. Tlomydenne ra3000pa3HOro TOTUIMBA 4 6 6
4. TlonyyeHue KUAKOTO TOILIMBA 4 6 6
5. bHOKOHBepcHUsS  PACTUTEIBHOTO 4 5 5
CBIPbS
6. DBosoIUs OMOPHEPTETUKU - BPEMs 4 6 6
BOJIOPOCIIEN
1. buoxumuueckue TOILJIUBHBIE
IEeMEHTI U (OTOCUHTETUYECKUE 4 6 6
STYEUKU
8. Ilomstme o OWOTOIIMBE, KaK 4 6 6




9KOJIOTHYECKOM 00BEKTE

[Tpaktuyeckoe 3ansitue 1.

[IpakTrueckoe 3ansarue 2.

[IpakTrueckoe 3ansarue 3.

[IpakTuyeckoe 3ausitue 4.

[IpakTrnueckoe 3ansTue 5.

[IpakTuyeckoe 3ausiTue 6.

WININININIDNIN
1

[IpakTnueckoe 3anstue 7.

NTOI'O: 30 15 - 45 45

IlepeyeHpb npakTHYECKUX (CEMUHAPCKUX) 3aHATHH

1. Pons MUKpOOOB B KpyroBOpOTE a30Ta, yriepoja, cepsl, (hochopa u xenesa
B IIPUPOJIE

2. Bousane — Qusmueckux — (QaxkTOpoB Ha  POCT W PA3MHOKCHHE
MHUKPOOPraHU3MOB

3. Bmusane  xumuyeckux  (GakTOpoB Ha  POCT UM Pa3MHOXKEHHUE
MHUKPOOPraHU3MOB

4. PacTeHus — OJIMH U3 BaXKHEHIINX UCTOYHUKOB YHEPrETHUYECKOTO CHIPhS

5. Ilomyuyenue sHEPrUU U3 MPOMBIIIJICHHBIX U OBITOBBIX OTXOOB.

6. buomeranorenes

7. Ilomyuyenue O6uoraza

TemaTuka nMCbMEHHBIX Pa0OT MO AUCHHUIJINHE

Temartuka pedeparos:

1. Mukpoopranusmsl — Kak (pakTopbl GOPMHUPOBAHUS SKOCUCTEM.

2. CaHUTapHO-IMHIEMUOIOTUYECKUN KOHTPOJIh HA MPEANPUATHSAX MHUIICBON
POMBIIIIEHHOCTH.

3. OuncTKa CTOYHBIX BOJl MPOMBIIIJICHHBIX MPEANPUATUNH — KaK OOBEKT
OMOTEXHOJIOTHH.

4. 3HaueHUe reHeTHKO-CEJIEKIIMOHHBIX padOT B MOJTYYEHUH BBICOKOAKTUBHBIX
HITaMMOB-TIPOAYLIEHTOB Onorasa.

5. buonoruueckas nepepaboTKa IPOMBIIIIEHHBIX OTXO/IOB.

Tembl KOHTPOJIBLHBIX 3aAaHuii 4151 CPC

Tema 1:

1. BUOTEeXHOJOTUs U SHEPreTUKa

2. ®oTocuHTEe3 U Oyayliee YeIoBeYecTBa

3. DHeprus u3 6MOMacchl

Tema 2:

1. Ponp MHKpOOpraHuM3MOB B MOYBOOOpPA30BATENbHBIX MpOLIECCaX U
IJI0IOPOJUH MOYBBI.

2. 3HauyeHWE MHUKPOOPTaHU3MOB B TMEPBHUYHOW MPOAYKIHUH BOJOEMOB U
MUHEpAJIU3alMs OPraHUYECKUX BEIIECTB.
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Tema 3:

1. Panuanus, xapakrep ee JeHCTBUSI HA MUKPOOPTAHU3MBI.

2. YCTOWYMBOCTH MHUKPOOPraHU3MOB K YJIbTPA(pHUOJIETOBBIM JydyaM U
MOHU3UPYIOIIEMY U3JIyUYEHHUIO.

3. BiusiHME THAPOCTATUYECKOTO AaBICHUS

4. OCMOTHYECKOE JTaBIICHUE.

5. Cnoco6bl OCMOPETYJIISALNH Y Pa3HBIX MUKPOOPTaHU3MOB.

Tema 4:

1. BUOTOIIIMBO TPETHETO TOKOJICHUS.

2. buotoruBo B Mupe u Kazaxcrane.

Tema S:

1. MuUKpOOpTraHU3MBbl, yYaCTBYIOIIUE B IECTPYKIIUU TBEPBIX OTXOJIOB.

2. TexHuueckoe oCHaIIEHUE MPOIIECCOB MEePEePadOTKU TBEPJIbIX OTXO/I0B

Tema 6:

1. Ilytu  OUMOTEXHOJOTHYECKOTO  YCOBEPIICHCTBOBAHUS  WHTECHCUBHBIX
METO/IOB IepepabOoTKH OBITOBBIX U MPOU3BOJICTBEHHBIX OTXO/IOB.

2. Ucnionb3oBaHMEe  PEKOMOMHAHTHBIX  IITAaMMOB Ui yTHJIHA3AI[UU
TPYJIHOOKHUCIISIEMBIX, BRICOKOTOKCHUYHBIX UM apPOMATUYECKHUX BEIIECTB.

Tema 7:

1. ITomyuenue Ouorasa B MPOMBIIUICHHBIX MaciITabax.

2. [lytn ucnions3oBanus 6uorasa.

Tema 8:

1. MupoBoif ONBIT 1O MCHOJB30BAHUIO BOJOPOCIEH IS MOJy4CHUs
OMOTOILINBA.

2. Ucnionw3oBanue Bogopocieit B ctpanax CHI'.

Kpurepuu oueHKH 3HAHUU CTYACHTOB

DK3aMeHallMOHHAs OIIEHKa 0 JUCIUIUIMHE OMpeNeNseTcss Kak CcyMma
MaKCHMAJIbHBIX ITOKa3aTeliel yCIeBaeMOCTH 10 PyOeKHBIM KOHTPOJIsIM (110 60%) u
UTOroBoi arrectanuu (3xk3aMeH) (1o 40%) u cocrapisieT 3HaueHue 10 100%.

I'paduk BoInOJIHEHHS U CAAYM 3aJaHUH 10 JUCUMILTIMHE

[Iponomxu-
Ilens u
Bun S — Pexomennyemas TEIILHOCTh dopma Cpox bamn
KOHTPOJIA P JATeparypa BBITIOJIHEHU | KOHTPOJIS clauu bl
3a1aHUs i
1 2 3 4 5) 6
3akpernieHue OcHoBHas:
BrimonHeHue | TeopeTHUecKu [1-4] 1g
MPAKTUYECKO X 3HAaHUU U JlonmoaHUTEIbHAS: 1 wenens Texymmit Henenst 4
it paboThl Nel | mpakTHYeCKHX [1]
HaBBIKOB KOHCIIEKTBI JICKIIUI
[IpoBepka 9-g
KOHCIIEKTOB - 2 Henenu Texymmit 1
o HEeJeIs
JICKIUN




OcHoBHAaA:

3akperuieHue [1-4]
Beimonnenne Teopetnuecku | JlonmomHuTenbHas: 2 "Henenu Texymmit 31 1,5
CPC Nel p . ' ym Hezaens ’
X 3HaHUH [1]
KOHCIEKTHI JICKIIUH
3akperuieHue OcHoBHas:
BeImonHeHue | TeOpETHUECKU [1-4] 3-q
MPAaKTUYECKO X 3HAaHUU U JlomoaHUTEIbHAS: 2 Henenu Texymmit Hexens 4
i1 paboThI No2 | IpaKkTHYEeCKHUX [1]
HAaBBIKOB
[IpoBepka 54
KOHCIIEKTOB - 2 menenu | Texkymui 1
o Hezens
JIEKUUN
3akperuieHue OcHoBHas:
BrInonHeHue | T€OpETHUECKU [1-4] 5y
MPAKTUYIECKO X 3HAHUM, JlomosHUTENbHAS 2 Henenu Texymmit Henenst 4
i paboThl Ne3 pelieHue [1]
3a1a4 KOHCIIEKTBI JICKIIHI
OcHoBHas:
3aKkperieHue [1-4]
Brinonnenu | reopeTudecku . 6-s1
. JononnurensHast: 2 Henenu Texymuii 1,5
e CPC Ne2 | x 3HaHui [1] HeJens
3akperuieHue OcHoBHas:
BrInonHeHue | TEOpETHUECKU [1-4] 7g
MPAKTUYIECKO X 3HAaHUU U JlomosHUTENbHAS 2 Henenu Texymmit Henenst 4
i paboThl No4 | mpakTHYeCKUX [1]
HaBBIKOB KOHCTICKTHI JICKITUI
[IpoBepka OcHoBHas:
. TEOPETUYECKH [1-4] 1
YcTHbIi o . 7-51
X 3HAaHUU U JomnonnurenpbHas: | KOHTakTHBI | PyOexHbIi 5
oIpoc . HeJemns
MPAKTHYECKIX [1] it gac
HaBBIKOB KOHCIIEKTHI JIEKITUI
IIpoBepka 85
KOHCIIEKTOB - - 2 menenu | Texkymui 1
o HeJemns
JIEKITNI
OcHoBHas:
3akperuieHue [1-4]
BrimonHenu | reopeTudecku . 8-s1
. JlononHuTenpHas: 2 Henenu Texymmn 1,5
e CPC Ne3 X 3HaAHUU [1] HeJels
3akpernieHue OcHoBHas:
BrimonHeHue | TeopeTHUeCcKu [1-4] 9-g
MPAKTUYECKO X 3HAaHUU U JlomoaHUTEIbHAS: 2 Henenu Texymmit Henens 4
it paboThl No5| mpakTH4ecKnux [1]
HaBBIKOB KOHCIIEKTHI JIEKITUI
[IpoBepka 10-5
KOHCIIEKTOB - 2 Henenu Texymmit 1
o Hezens
JIEKITHI
Boinonnenu | 3akperieHue OcHoBHas: 2 HexenH Texyuuit 10-s
e CPC Ne4 TEOPETUICCKU [1-4] Y HeeIs




X 3HaHUHI JlomomHUTEIRHAS: 15
[1]
3akperuieHue
TEOPETUYECKU OcHoBHas:
Brimonnenue | X 3HaHUH H [1-4] 11-5
MPAKTUYECKO | MpakTudyeckux | JlomomHuTenbHas: 2 Henenu Texymmit 4
it paboTsl N6 HaBBIKOB, [1] HeACI
pelieHue KOHCIEKTHI JIEKIIUH
3a/1a4y
OcHoBHas:
Brimonaenu 3axpenienue [1-4] . 12-5
e CPC No5 TeOpeTI/I‘IeSKI/I JlomonHuTenbHAS: 2 Henenu Texymmit Hexens 15
X 3HaHUH [1]
3akperuieHue OcHoBHas:
BrInonHeHue | TEOpETHUECKU [1-4] 119
MPAKTUYIECKO X 3HAHUU U JlononHuTenpHast: 1 Henenu Texymmit 4
i paboThl Ne6 | TpaKkTHYEeCKUX [1] HeAe
HaBBIKOB KOHCIICKTHI JICKITUI
OcHoBHas:
Brinonnenun 3axpennemnne [1-4] . 12-s
¢ CPC No6 TeOpETHECKH JononnurensHast: 2 Henenu Texymuii Hexens 1,5
X 3HaHUH [1]
IIpoBepka 13-5
KOHCIIEKTOB - - 3 Henenu Texymmit 1
[ HeJens
3akperieHue OcHoBHas:
BrIimonHeHue | TeopeTHUeCcKu [1-4] 13-4
MPAKTUYECKO X 3HAHUU U JlomoaHUTEIbHAS: 1 Hemenu Texymmit 4
it paboThl No7| TpaKkTHIeCcKuX [1] Heaemt
HABBIKOB KOHCIIEKTHI JIEKITUI
[IpoBepka OcHoBHas:
. TEOPETUYECKH [1-4] 1
VYcrHblit . . 14-g
X 3HaHUU U JononuuTenpHas: | KOHTaKTHBI | PyOexkHbIi 5)
orpoc . Hezens
MPAKTHYECKIX [1] i yac
HaBBIKOB KOHCTICKTHI JICKITUI
OcHoBHas:
Brimonaenn 3apenienue [1-4] . 14-5
e CPC No7 TEOPETHYECKH JononHuTenpHas: 1 Henens Texymmi Hexens 1,5
X 3HAHUI [1]
IIpoBepka 15-s1
KOHCIIEKTOB - - 2 "Henens Texymmi 1
o HeJens
TEKINH
OcHoBHas:
Brinosninenue 3apenienue [1-4] . 15-s
CPC No8 TEOPETHYECKH JononHuTenpHas: 2 "Henenn Texymmi Hexens 1,5
X 3HAHUI [1]

KOHCHEKTHI JIEKITHI
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IIpoBepka Becw nepeuenp 3
YCBOEHHUS OCHOBHOI1 U . | B nepuon 40
OK3aMeH . KOHTaKTHBI | UTOroBbIit
Marepuana JOIIOJIHUTEILHOM « waca ceccun
UCIAILINHEBI JIUTEPATYPBI

IMosuTnKa ¥ poUeaypbI
[Ipn wu3ydenun nucuUIIUHB «TexHoornueckass OMOIHEPTeTHKay MPOILY
COOJII0/IaTh CleAYIOIMe MTpaBuia;
1. He oma3apiBaTh Ha 3aHATHS.
2. He mpomyckate 3aHATHA 0€3 YBaXHUTEIbHON MPUYHMHBI, B cliyyae OOJe3HU
NPENCTaBUTh CIPABKY, B IPYTUX CIy4asiX — OObICHUTEIbHYIO 3aIUCKY.
3. B 00s13aHHOCTH CTyIeHTa BXOJIUT MOCEIICHUE BCEX BUIOB 3aHSATHH.
4. CornacHO KaJIeHIapHOMY TpaduKy y4eOHOTro Mmporiecca c1aBaTh BCE BUIBI
KOHTPOJISL.
5. beiTb  mOpenenbHO  AMCHMIUIMHUPOBAHHBIM W BHUMATEJbHBIM,
O€CIIPEKOCIIOBHO BBINIOJHSATh BCE YKa3aHUs MPENOIaBaTeNsl.
6. CobmroaTh npaBuia TEXHUKU O€30M1aCHOCTH.
7. IlpomyiieHHbIE MpaKTUYECKHE 3aHATHS OTpadaThiBaTh B YKa3aHHOE
IIPENOIaBATENIEM BPEMSI.
8. He BbIxoguTh O€CHpUUMHHO W3 ayAUTOpUM 0e3  pa3peleHus
IIPETNOIaBaATEIIs.
9. BbITh TEpNUMBIMHU, OTKPBITBIMHU, OTKPOBEHHBIMHU, J10OpOKEIATEIbHBIMU K
COKYpPCHHKaM M MPEernoaaBaTeIsIM.

Cnucox 0CHOBHOM JIMTEPaTypPbI

I. bekxkep M.E., Jlmemunpm ['K., Paunymuc E.Il. buorexnomorus. M.,
«Arpompomuzaar», 1990.

2. bekxkep M.E. Bgsemenne B OuorexHosnorutro. M., «llumeBas
MPOMBIIIEHHOCTH». 1976.

3. buu I'., bect .. u np. buorexnonorus. [IpuHuunsl U npumeHenue. M.,
«Mup», 1988.

4. Eropos H.C., Oneckun A.B., Camyunos B./]. buotexnonorus: IIpo6iemsr u
nepcrekTuBbl. M., »Bricimas mkona», 1987.

5. EmunoB H.II. OcHoBbl 6norexnonorun. Cankt-IlerepOypr, «Hayka»1995.

6. EropoBa T.A., KnynoBa C.M., XKXuByxuna E.A. OcHOBbI OMOTEXHOJIOTHH.
M: <KACADEMAY, 2003.

Cnucok 10MoJTHUTEIBLHOM JIUTEPATYPbI

1. Caccon A. buotexnosorus: cBepuieHus u Haaexael. [lep. ¢ anrn., M.,
«Mupy, 1987.

2. Je6abo B.I'., Jlupmmui B.A. CoBpeMeHHbIE METOJbI CO3JaHUs
MPOMBIILICHHBIX ITAMMOB MUKpOOprann3mMoB. M., Beicias mkona, 1987.

3. [Ipombimnennas mukpoobuonorus. [lox pex. mpod. Eroposa H.C., M.,
«BprpIcmas mkoma», 1987.

4. CenbckoxossiicTBeHHass ouotexnonorus. Ilon pen. akan. B.C.Iesenyxu.,
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M: «Bricmas mkomay, 2003.
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