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Pabouas nporpamma JHCLMIIMHL «BHOTEXHONOMMS MUILEBBIX MPOAYKTOB M
OMOMOrHYeCKMX aKTHBHBIX BellecTB» paspaborana Ha kKadeape XUMHUA H
OuorexHonorux OpJIOBCKOTO OCYAAPCTBEHHOrO yruBepcHtera umenn M.C.
Typrenesa B cOOTBETCTBHH CO ClIeIOLIMMHE HOPMATHBHBIMH JIOKYMEHTAMH:

- Ilopsnok opraHu3auiu U OCYIIECTBICHHS 00pazoBATENbHON ACATENBHOCTH
no ofpa3oBaTeNbHBIM MpOrpaMMaM BbICIIEr0 O0pasoBaHMs — MpOrpamMMmam
NOArOTOBKM HAY4HO-NEJarOrMYeCcKUX KaJpoB B acmupaHtype (aibIOHKTYpe),
yrBepxkaeHnbli Ipukazom Munobpaayku P® ot 19.11.2013 r. Ne 1259.

- DesiepaibHblii rocyapcTBeHHbIH 06pa3oBaTeNbHbIi CTAHAAPT BHICIIErO
obpa3oBanus 1o HanpapjieHnio noArotosku 19.06.01 INpomeininenHas HKONOTHs U
OHOTEXHONOTHH, YTBEPIKIACHHBIH NPHKa3oM MuHecTepeTBa 06pa3oBaHus H HAYKH
P® Ne 884 o1 30.07.2014 r.

- Ilcnoxenne o nopsinke paszpabGoTku paBoumx nporpaMM AMCLMITIHH,
peanu3yeMblX MO NporpaMmam [OJArOTOBKM Hay4YHO-NEAarori4eckKux Kaapos B
acnupantype ot 21.04.2016 .

Opobpena Ha 3acenanuu Kapeapbl Xumun 1 6roTexHonoruu (npotokosn Ne 12
ot 29.08.2016 r.).

3as, kadeapoit ¢4/~ EA. Ky3He108a
«29» (&  2016r.

Pabowas nporpamma cormacoBanHa ¢ YMC ¢akyabTeTa NHINEBON
OHOTEXHONOrMH U ToBapoBeaeHHd (npotokon Ne 12 ot 31.08.2016 r.).

Jexan dakynsrera [1buT %@Z T.C. Beiukosa
«3» 0% 2016 .

CocraBuTens: >
A.T.H., Tpodeccop Zf/;' f E.A. Ky3neucsa
«X9» 'K 2016r.
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BBenenue

buorexHOMOTHSI TMHUINEBBIX TMPOAYKTOB ¥  OHOJIOTMYECKH  aKTHUBHBIX
BCIECTB — OOJACTh HAYYHBIX M HWHXKCHEPHBIX 3HAHWH, KOTOpas IO3BOJSET Ha
OCHOBE OMOTEXHOJOTHYECKUX TMPHUHIIUIIOB COBEPIIECHCTBOBATH CYIICCTBYIOIINE H
co37aBaTh HOBBIE TEXHOJOTUM M TEXHWYECKHE CPEICTBA [JIsi IMPOHW3BOICTBA
MUIIEBBIX MMPOYKTOB M OMOJIOTHYECKH aKTHBHBIX BemiecTB (BAB).

OCHOBHOW KOMIUIEKCHOW 3ajadyeld OCBOCHHUS JUCIMILIAHBI  SIBISETCS
U3YYCHUE M Pa3BUTHE TEOPETUYCCKUX OCHOB IMPOIIECCOB OMOTEXHOIOTHUYECKOMN
TpaHchopMarli CBOWCTB TIPOJOBOJIBCTBEHHOTO CBHIPbS M TIHIIEBBIX CHCTEM,
METOJIOB UX MOJCIUPOBAHUS, ONTUMHU3AIMN U UCCICIOBAHMS, 00SCICUNBAIOIINX
pa3paboTKy HOBBIX MPOIIECCOB, TEXHOJOTHH U 0O0OPYIOBAHUS IJIA MPOU3BOICTBA
Ononornyeckn O€30TaCHBIX MHUIIEBBIX MPOAYKTOB C 3aJaHHBIMH Ka4eCTBEHHBIMH
XapaKTEPUCTHUKAMH, KOMIUIEKCHOTO WCITOJIb30BAHUS CBIPhS, ITyTEH CHWIKEHUS
BPEIHOTO BO3ACHCTBUS OTACIBHBIX XUMHUYCCKUX KOMIIOHCHTOB Ha OpraHW3M
YeIOBEeKa, a TakKe 3aHUMAoIIascs pa3padOTKOW HAyYHBIX OCHOB U
COBEPIIICHCTBOBAHWEM  TEXHOJIOTMM W  OOOPYIOBaHUS I TIOJyYCHHUS
DKOJIOTHYECKH YHUCTHIX KOHIICHTPATOB OWOJOTHYECKH AaKTHUBHBIX BEIECTB,
TEXHOJIOTUM  TIOJNIy4eHHS  OWOJIOTMYECKHM AaKTUBHBIX  BEUIECTB  METOJIaMU
OMOTEXHOJIOTHH.

OO6mast TPyJIOEMKOCTh JUCIHUIUIMHBI cocTaBisieT 216 4dacoB (6 3a4eTHBIX
enuuuil). B 0a3oBom yueOHOM tuiaHe (BYII) nucruminmHa BKIIOYCHA B
BapuaTMBHYI0 4YacTh Onoka bl «/lucuummuuel (Momynu)» ¥ HampaBjieHa Ha
MOATOTOBKY K CJade KaHIWJATCKOTO 5%K3aMmeHa. JlucruruimHa oOcBauMBaeTCs B
5 cemecTtpe.

W3ydyenne JuCHUIUIMHBI TpeOyeT 3HAHUSA CICAYIONIMX IMPEIMETOB
«Opranudeckass XUMHUS M XUMHS OHOJIOTMUECKH aKTHUBHBIX BemecTBy, «OOmas
Oowonorus W MHKPOOHONIOTHS», «OCHOBBI TMPOMBINIICHHON OHOTEXHOJIOTHS.
ACTHpaHT JOJDKEH WMETh HaBBIKM PAOOTBI C MHKPOCKOIIOM, XUMHUYECKHUMH
peakTUBaMH, JJA0OPATOPHBIM 00OPYIOBAHUEM.

1 Iesan ocBoeHMs YUeOHOM IUCHUIINHBI (MOILYJIs1)

[lenpto wm3yueHus y4eOHOW AUCIUIUIMHBI SABJISETCS  (OPMUPOBAHUE
koMmmeTeHIMH, Takux kak YK-1, OIIK-1, OIIK-3, TIK-8, IT1IK-9, IIK-10, a Taxxe
O3HAaKOMJICHUE OOYYalolUXCs C COBPEMEHHBIM COCTOSTHUEM OHMOTEXHOJIOTHYECKON
MPOMBINIUICHHOCTH  THUIIEBBIX TPOAYKTOB M CYHICCTBYIOIIMX MPHUKIATHBIX
pa3paboTok B 00JIACTM TMOJy4eHUST OMOJIOTUYECKH AaKTUBHBIX BEILECTB,
dbopMUpOBaHUE HABBIKOB COCTABJICHHUSA, aHAJIM3a, pacyeTa U MOJEPHU3AIUHU
TEXHOJIOTHYECKNX CXEM IIPOM3BOACTBA OHOJIOTMYECKH aKTHBHBIX BEIIECTB
MMHAIIEBOI0 ¥ TEXHUYECKOI0 Ha3HAYCHUS.

3a1aun QUCIUILIINHEL:

— O3HAKOMJICHHE C OCHOBHBIMH TPYIIaMU OHOTEXHOJIOTHYECKUX
MIPOYKTOB ¥ OMOJIOTUYECKN aKTHBHBIX BEIIECTB;
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— dbopMHupOBaHUE TMPEJCTABICHUN O METO/aX BBIJACICHUS M OYHUCTKH
MPOJYKTOB OMOTEXHOJOTHH M OMOJIOTMYECKH aKTUBHBIX BEIIECTB;

= MoJTydyeHHe OOyJaroIMMUCS 3HaHUW 00 ammapaTHOM oOecTeuYeHUU
MIPOIIECCOB BBIJICJICHUS] U OYUCTKH IMPOJYKTOB OMOTEXHOJOTHMH W OHUOJIOTUYECKHU
aKTUBHBIX BEIIECTB, OICHKE A(PGEKTUBHOCTH OHMOTEXHOJOTHMYECKUX IPOIIECCOB
MOJTYYEHUs] OYMIIEHHBIX IMPOJYKTOB, a Tak)Ke€ O KPUTEPHUSIX BbIOOpa METOJOB U
TEXHOJIOTHH.

2 Mecto qucuuiuinubl (MoayJs) B ctpykrype OOIIL

B cootBetrcTBruM ¢ BYII u [IpOOII quciuninraa «bBUHOTEXHOIOTHS TTUILEBBIX
MPOJYKTOB U OMOJIOTMYECKU AKTHBHBIX BEIIECTB» OTHOCHUTCS K BapUAaTUBHOU U
osoka bl «/lucuuruimHel (MOyJIN)» U OCBAMBAETCS B 5 CEMECTPE.

N3yueHne JUCHUIUIMHBI TpeOyeT 3HaHHUS  CIEAYIOUUX MPEIMETOB
«Opranvueckass XUMHUsSI M XUMHSI OMOJIOTMYECKHA aKTHUBHBIX BelIeCcTB», «OO1as
ovonorus U MHUKPOOMOJIOTHS», «OCHOBBI TMPOMBILIIEHHOW OHWOTEXHOIOTHUSY.
AcnUpaHT JOJDKEH HMETh HaBbIKM PabOTBl C MHUKPOCKOIOM, XWMHYECKUMHU
peakTUBaMH, JJa0OPATOPHBIM 00OPYAOBAHUEM.

Jucuummaa HeoOxoauma i (GOpMUPOBAaHUS 3HAHWM, HANPaBICHHBIX Ha
MOJTOTOBKY K C/lau€ KaHAMAATCKOTO PK3aMEHA M BBIMOJHEHUS JAUCCEPTALIMOHHBIX
VICCIIEIOBAHUM.

N3ydyeHue JaHHOM  JIUCIUIUIMHBI HMEET BaXKHOE 3HAYCHHE IS
dbopMUpOBaHUS TPHUKIATHBIX 3HAHHMK B 00JaCTH OHOTEXHOJIOTHH IHIIEBBIX
MPOJYKTOB U OMOJOTUYECKU aKTUBHBIX BEIIECTB.

3 Komnerenuuu oOydamomierocsi, ¢opmupyembie B pe3yJbTarTe
OCBOCHHUS YU4eOHOM TMCHHUILUIMHBI (MOLYJIA)

B pesynbrare OCBOEHUS JAMCHMUIUIUHBI  (POPMUPYIOTCS  CIEIYIONTUE
KOMITETCHIIUH:

— VK-1 - crnocoOHOCTh K KPUTHYECKOMY  aHalu3y U OLICHKE
COBPEMCHHBIX HAYYHBIX JOCTWKEHUU, TCHEPUPOBAHNE HOBBIX HUJICH TIPH PEIICHUH
UCCIIEIOBATENECKUX U MPAKTUIECKUX 337a4, B TOM YUCIIE B MEXIUCIUILTHHAPHBIX
001aCcTsIX;

— OIIK-1 — crtocoOHOCTh ¥ TOTOBHOCTh K OpraHU3allid U MPOBEICHUIO
(byHIaMEHTAIBHBIX M MPUKIIATHBIX HAYIHBIX HCCIICIOBAHUIT;

— OIIK-3 — crmocoOHOCTh U TOTOBHOCTH K Pa3pabOTKe HOBBIX METOOB
WCCJICIOBAHMS U UX TPUMEHEHHE B CAMOCTOATEIIFHON HAy4YHO-UCCIIEI0BATEILCKON
NEATETLHOCTH B cdepe MPOMBIIIICHHON YKOJIOTHH W OUOTEXHOJIOTUI;, C YYETOM
TIpaBUJI COOTIOICHHS aBTOPCKUX TPaB;

— [1K-8 — cmocobHocTh  pa3pabaThiBaTh  HOBBIE  TEXHOJOTHYECKHE
MPOIIECCHl HAa OCHOBE MHKPOOMOJIOTMUECKOTO CHHTE3a, OuoTpaHchopMaiiuu,
OMoKaTann3a, UMMYHOCOPOIMH, OWOAECTPYKIHMH, OHOOKHCIEHUS M CO3/aHue
CUCTEM OHOKOMITIOCTUPOBAHUSI PA3IUYHBIX OTXOJOB, OYMCTKH TEXHOTEHHBIX
OTXO/IOB;
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— [1K-9 — roTOBHOCTH OIICHMBATh TEXHUYECKHE CPEJCTBA U TEXHOJIOTHU
C YY4€TOM IKOJIOTHYECKUX MOCICACTBUN UX TPUMECHECHUS;

- [1K-10 — roTOBHOCTb K peaau3aiii CUCTEMbl MEHE/DKMEHTA KaueCcTBa
OMOTEXHOJOTHYECKOMN MPOAYKIIMHA B COOTBETCTBUH C TPEOOBAHUAMU POCCUMCKUX U
MEXKTyHApPOIHBIX CTaHIapTOB Ka4eCTBa.

B pe3ynbrarte 0CBOCHUS TUCHUILUIMHBI 00YUYarOIIUICS JOJDKEH:

3HaAmMb:

— COCTOSIHHE U TTePCIEKTUBBI Pa3BUTHs OMOTEXHOJIOTHH;

— TEXHOJOTMW W OoOmue TPUHIMIBI  OCYIIECTBICHHUS  Hamboiee
PacIpOCTPaHEHHBIX OMOTEXHOJIOTHYECKHUX MPOIECCOB;

— cTpoeHue, QYHKIWH W TPUMEHEHHE OCHOBHBIX KJIACCOB OHMOJOTHYECKU
AKTHUBHBIX BEIIECTB;

— OCHOBBI CHHTE€3a OCHOBHBIX KJ1aCCOB OMOJIOTMYECKH AKTUBHBIX BEIIECTB U
uX (U3UKO-XUMHUUYECKHE XapaKTePUCTUKH;

ymems:

— HCIIOJIb30BaTh METOJIBI CHHTE3a, (PU3UKO-XMMHUYECKUX MCCIICIOBAHUN U
aHaJM3a OMOJIOTMYECKH aKTUBHBIX BEIICCTB;

— y4acTBOBaTh B COBPEMEHHON MpOoQeCCHOHATBHONM AKCIUTyaTaluu
OMOTEXHOJOTHYECKUX ITPOU3BO/ICTB,

6/1a0emsp:

— OpueMaMu M MeToJaMH 0e30macHod paboThl € OpPraHUuYeCKUMHU
COCTMHCHUSMH, 00J1aaromuMu (U3HOJOTHIECKON aKTUBHOCTBIO, M KYJIBTY- paMu
OMOJIOTMYECKHUX areHTOB

— HaBBIKAMH TUIAHUPOBAHUS, TMOCTAHOBKA W OOpaOOTKH IKCIIEPUMEHTA,
BBIJICIICHUSI K OYMCTKH IEJICBBIX TTPOTYKTOB.
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4 Crtpykrypa y4eOHOl AMCUMIUIMHBI (MOAYJIA) W paclmpelejieHHe ee
TPYAOEMKOCTH

Tabmuma 1 — CtpykTypa JUCIUIIIMHBI M pacTpeielieHUe 4acoB

3a 5 cemecrtp,
Bunpr yueOHOM paboThI Beero, kour. KOJI.
YacoB |3aHATHUH | 4acoB |3aHATUH
1 2 3 4 3)
1 AyiuTopHble 3aHSATHSA, BCETr0 72 30 72 30
Jlexuuu (j1eK) 22 11 22 11
B T.4. B UHTEPaKTUBHOU opme
JlaboparopHsbie 3aHsaTHsI (7120) 24 6 24 6
B T.4. B UHTEPAKTHUBHOU (hopMme
ITpakTrueckue 3ansatus (Ip) 26 13 26 13
B T.4. B UHTEPAKTHBHOU (hopMme
2 CamocTosiTeIbHasi padoTa
2.1 O6s13aTesIbHAS CAMOCTOSITE/ILHASA 108 108
abora crygenroB (OCPC)
2.2 KonTpoJupyemasi caMOCTOSAATeJIbHas
abora crygenroB (KCPC)
. JK3aMeH
3 IIpoMeKyTOYHBIH KOHTPOJIb (BH) (36)
O01asi TPy10eMKOCTh B Yacax: 216 216
O011asi TPY10€MKOCTh B 32a4eTHBIX eIMHUIIAX: 6 6




5 TexHoJsiorHYeckasi KapTa y4eOHOH TUCUMILTHHBI (MO/1YJIs1)

Tabnuna 2 — TexHonornyeckas kKapra ydeOHON AUCITUTIINHBI (MOTYIIs)

AyauTopHasi CamocrosiTesbHasA
= = abora padora
2 = g |23 Basiel = g
= " =
15 = == > B =
= 5 = > = =
= > = - w =% <
5 2 Tema 3aHATHS z g3 = = = = 2 <
= = e 2 Q ) S S 9 E =
© = = < = = g -~ = < < =)
) - Z ) 5 3 = « = 2 =
; = S e = 2 © = =
Sl
= 2 = 8| &
s =
CemecTp Ned
Viekyus:
HcTtopusi, coBpeMeHHO€E COCTOSIHUE U MEePCHeKTUBBI PAa3BUTHA
NUIEeBOi OMOTEXHOJIOTHH.
VK-1,
H3yuaemvle onpocwi: OIIK-1,
1 ek Nel 1. O0was XxapakTepUCTHKA ChIPhEBBIX PECYPCOB MULIEBOM OIIK-3,
- OMOTEXHOJIOTHH PACTUTEIBLHOTO TTPOUCXOXKICHHUS. ITK-8,
2. OCHOBHBIE BU/IBI ITUIIIEBOTO CBHIPHSI, €TO COCTAB, T1K-9,
OMOTEXHOJIOTHYECKUI U OMOTr€HHBIHN ITOTEHIINAIL. [1K-10
3. MUKpOOpraHu3Mebl, HX pacIpOCTpaHEHUE, 3HAUCHHE B
MMUIIEBON OMOTEXHOJIOTHH.
Vlexyus: VK-1,
buoTexHo/I0rn4ecKue 0CHOBBI MOJIyYeHUs] MU IIEBbIX OIIK-1,
MPOAYKTOB. OIIK-3,
2-3  [mex Ne2-3
ITK-8,
\U3yuaemble 6onpocwl. ITK-9,
1. [TomydyeHue TpOyKTOB PACTUTEIHHOTO MTPOUCXO0XKICHHS. ITK-10




MHUKPOOPTraHU3MOB.
3. Ctepunn3anus TUTATEIbHBIX CPEJICTB.

AyauTopHasi CamocrosiTesbHasA
= = abora pabora
) = g |23 Bauibl = 8
= = == ==Y = =
v = ) SN = =
o S S |8 2 g &
X - - 2
= = Tema 3ansaTHA = S 8 z = - = 3 2 o
= = e 2 Q ) ) S Q = =
© = = < = = g -~ = < < =)
4 = = @ = 5 = = = 2 =
; = 2 = g =) = =
Sl
a 2 = | 8| &
s =
2. [TomyueHue MpoayKTOB PACTUTEIIBHOTO TIPOUCX 0K ICHHS.
Viexyus:
Ilpouecc pepMeHTANINN: OCHOBHBIEC XAPAKTEPUCTHKH.
YK-1,
U3zyuaemvle onpocwi:
OIIK-1,
1. Knaccuduxanus nporeccoB pepMeHTALUN. OIK-3
4-6  |mex Ned-6 2. OcHOBHBIE TTapaMeTPhI MEPUOIUYECKON (PepMEeHTAIIHIH. K-8 ’
3. Kuaetndeckue XxapakTepUCTUKH TTpoIecca. K 9’
4. MakpocTeXuOMETPHUUECKHE XapaKTePUCTHKH TpoIiecca. K 1(’)
5 ChIpbe IS IPOIIecCcOB (hepMEHTAIIUH.
6. OnTumu3aius GepMEeHTAMOHHBIX CPEI.
Viekyus:
BuoTexHo/I0rHYeCKHE METOAbI B MOJTyYeHUH OHOJIOTHIECKHT VK-1
AKTHBHBIX BelIECTB. ;
- OIK-1,
OIIK-3,
7-9 ek Ne7-9 H3yuaemble sonpocsl. K-8
1. IToaroToBKa MOCEBHOTO MaTepHaIa. K 9’
2. [TutaTenbHbIe cpebl A7 KyIbTUBUPOBAHHUS K 1(’)
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AyauTopHasi CamocrosiTesbHasA
= . |= abora pabora
E = = g — b =
5} = = > o = =
= 3 e |2z o g =
o]
= L L «® = = — - o
= = Tema 3ansaTHA = S 8 z = - = 3 2 o
= = c @ Q ) ) S 9 = =
© = S <z ; < = = 7 ® = )
& = = 4 = =) 1) = [~ = m =
; = 2 = g = = =
Sl
& 2 = 8| &
s =
4. KyapTUBHPOBAaHUE MUKPOOPTAaHU3MOB.
5. OtneneHue OMOMAacChl OT KYJbTYPAJIbHON KHUIKOCTH.
6. [TosrydeHue 1eNIeBBIX MPEMapaToB U3 KYJIbTYP KICTOK.
Viexyus:
IIpumepnl npuMeHennst onorexnosiornu bAB B Hayke n
MPOU3BOACTBE.
VK-1,
H3yuaemvble onpocwi. OIK-1
1. buoTtexHoMOTHs KyJIbTyp KIETOK M TKaHEeH pacTeHU! U ’
OIIK-3,
10-11 |mex Nel0-11 [KHBOTHBIX. K-8
2. [Tonyuenne meueHsix BAB u ux ucrnonab30BaHue B K 9’
OMOTEXHOJIOTHH. K 16
3. KynbTuBupoBaHue MUKpOCKOMMYECKHUX BOJIOPOCIIEH.
4. TexHONOTHS aBTOJIM3a APOFOKEH.
5. buorexnonorus BAB.
VK-1,
CoBpeMEHHBIE HaIlpaBJICHUS OMOTEXHOJIOTHH: TTUITICBas OTIK-1,
1 p Nel P p g ' ’ OIIK-3,
MEIUIMHCKAsI, CEIbCKOX03SICTBEHHAS, YKOJIOTHYECKasl. K-8
H
I1K-9,




11

AyauTopHasi CamocrosiTesbHasA
= = abora pabora
) = g |23 Bauibl = 8
= = == ==Y = =
@ = 5 = > e =
= & T S |38 2 = &
= 9 _ —
= ! eMa 3aHATHSA = S8 = = - = = = S
= = e 2 3 ) ) e o = =
© = S | = s = 2 o s s S
2 = < ¥ 2| & 3 = = 5 A =
z 3 g | BT S| ° | = =
Sl
R z = 3| &
s =
I1K-10
VYK-1,
OIIK-1,
MeTo/1bl ¥ HayYHbIE OCHOBBI OPraHU3alui OMOTEXHOJIOTHYECKOTO OTIK-3
mp No2 [IPOU3BOJICTBA, KOHTPOJIb KAUeCTBA HA MPEANPUITHIX TUIICBOUN U K-8 ’
nepepadaThIBAIONIEH MPOMBIITUIEHHOCTH. K 9’
I1K-10
VK-1,
OIIK-1,
[IuieBoe Cripbe KaK MHOTOKOMIIOHEHTHas, OIK-3
mp No3 o yHKIIMOHATBHAS, OMOJIOTUYECKHU aKTUBHAS CUCTEMA. K-8 '
buoTtexHonornueckuii 1 OMOTEHHBIN MOTEHIIMAI MHILEBOTO ChIPhS K 9’
I1K-10
VK-1,
OIIK-1,
o Nod DYHKIIMOHATHHO-TEXHOJIIOTUYECKUE CBOUCTBA CHIPhs, MuIeBbix |OIIK-3,
p e 100aBOK M IMHIIEBLIX CHCTEM. I1K-8,
I1K-9,
I1K-10
VK-1,
[1pon3BOJACTBO M UCIIOJIB30BAHUE CTAPTOBBIX KYIBTYP,
p Ne5 OIIK-1,
OaKTepUaTBHBIX 3aKBACOK, OMOTIPETapaToB. OIK-3
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AyauTopHasi CamocrosiTesbHasA
- = - |= abora pabora
q:,( = g |23 Bauibl = 8
% 3 E |zxg 2 =
& - Tema 3aHsaATHA 2 3 - = 3 - 2 S
g 2 S |25 2| 5| 5| 8| E| E| ¢
£ = : |25 F| B E|Z| 8|3 ¢
= = ol -V ® S g 1 -
> ) -, 2 g s %
s =
[1K-8,
I1K-9,
I1K-10
YK-1,
TectupoBanue u cnenuduka nepepaboTKu coipbs U npenaparos, |OIIK-1,
1p Ne6 [TOJIyYEHHBIX C HCIIOIb30BAaHNEM MUKPOOPTIaHU3MOB, U3 OIIK-3,
TEHETUYECKU MOJIM(ULIMPOBAHHBIX HCTOYHUKOB U ITyTEM [1K-8,
OHOCUHTE3A. [1K-9,
I1K-10
YK-1,
OIIK-1,
p No7 JK30- M SHIOPEPMEHTHBIE CUCTEMBI, UX PErYJIHPOBaHUE. OIIK-3,
DepMEeHTATUBHBIN KaTaIu3. T1K-8,
I[1K-9,
I1K-10
VK-1,
Kunertnka npoueccoB MoauuKalnnu cBOMCTB chipbs 1 nuieBbix |OITK-1,
1p Nes CHCTEM IPH NMPUMEHEHUH (DEPMEHTHBIX MIPENaparTos, OIIK-3,
OHOJIOTrMYECKH aKTUBHBIX BEIIECTB, MUIIEBBIX K-8,
MHOTO() YHKIIHOHAJIBHBIX TOOaBOK. [1K-9,
I1K-10
p Ne9 OCHOBHBIE IPUEMBI MOACTTUPOBaHUs OHosornyeckoit cuctemsl, | YK-1,
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YueOHas Hegeas

Bua u Ne zansatus

Tema 3auaTusa

Ne kommereHuu

PeKOMeHyeMOou

JIHTEPATYPHI

Ne

AyauTopHasi

a0oTa

CamocrosTeIbHASA

padora

Yyachl

Banasl

3a MocCelieHue

3a oT4YeT

¢opma xoHTpOIR

gachbl

Banabl

Hrtoro 0a/;10B

IS TIOJYYEHUS TIPOTYKTOB METa00IM3Ma ¢ 33JaHHBIMU
CBOIMCTBaMH Ha OCHOBE KJIETOYHBIX KYJIbTYpP, PACTUTEIbHBIX U
MUKPOOHBIX KJIETOK.

OIIK-1,
OIIK-3,
[1K-8,
I[1K-9,
I1K-10

10

rp NelO

MeToapl KOHCTpYyHpOBaHUs MpoayieHToB BAB.

YK-1,
OIIK-1,
OIIK-3,

[1K-8,

I[1K-9,

I1K-10

11

rp Nell

[Tonmyuenue u nepepaboTka MUKpOOHON OHOMACCHI, KIETOUHBIX
KYJIbTYp U IPOJYKTOB UX METa00IM3Ma.

YK-1,
OIIK-1,
OIIK-3,

K-8,

[1K-9,

I1K-10

12

rp Nel2

CXxeMbl MMOoJIy4€HHUd aMUHOKHUCIIOT, (I)CpMCHTOB, aHTHOMOTHKOB.

VK-1,
OIIK-1,
OIIK-3,

K-8,

I1K-9,
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YueOHas Hegeas

Bua u Ne zansatus

Tema 3auaTusa

Ne kommereHuu

PeKOMeHyeMOou

JIHTEPATYPHI

Ne

AyauTopHasi

a0oTa

CamocrosTeIbHASA

padora

Yyachl

Banasl

3a MocCelieHue

3a oT4YeT

¢opma xoHTpOIR

gachbl

Banabl

Hrtoro 0a/;10B

I1K-10

13

np Nel3

CxeMbl IepepadOTKH OPraHUYECKUX OTXOJI0B, OYMCTKH CTOYHBIX
BOJI M Ta30BBIX BEIOPOCOB.

YK-1,
OIIK-1,
OIIK-3,

[1K-8,

I[1K-9,

I1K-10

ima0 Nel

[Tonyuenue gpoxxkeoit PHK.

YK-1,
OIIK-1,
OIIK-3,

[1K-8,

I[1K-9,

I1K-10

ma0 Ne2

BrieneHne 1 noy4YeHHe OYMILEHHBIX MIPENapaToB
pruboHyKIIe03u10B 13 ruapoau3zaroB PHK.

YK-1,
OIIK-1,
OIIK-3,

K-8,

[1K-9,

I1K-10

ima0 Ne3

I/I3y‘-ICHI/IC BO3MOXKHOCTHU HCIIOJI30BAHMS OMOKATaIN3a JJI

MMOJIYYCHU IICKTHUHA.

YK-1,
OIIK-1,
OIIK-3,
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YueOHas Hegeas

Bua u Ne zansatus

Tema 3auaTusa

Ne kommereHuu

PeKOMeHyeMOou

JIHTEPATYPHI

Ne

AyauTopHasi

a0oTa

CamocrosTeIbHASA

padora

Yyachl

Banasl

3a MocCelieHue

3a oT4YeT

¢opma xoHTpOIR

gachbl

Banabl

Hrtoro 0a/;10B

[1K-8,
I1K-9,
I1K-10

mab Ned

MeTOI[BI IMOJIYYCHHA KOPAaTUHOUOOB.

YK-1,
OIIK-1,
OIIK-3,

[1K-8,

1K-9,

I1K-10

imad Ne5

broTexHOIOTHYECKHE OCHOBBI ITOJIYUCHU 3aKBACOK.

YK-1,
OIIK-1,
OIIK-3,

[1K-8,

I[1K-9,

I1K-10

11

11a0b Ne6

M cmonp30BaHNE MOJIOYHO-KHCIIBIX 6aKTepHﬁ JJI IOAKUCICHUA
3aTOpa U IMUBHOI'O CyCJIa.

VK-1,
OIIK-1,
OIIK-3,

K-8,

[1K-9,

I1K-10

MoOynvHbll KOHMPONL: POPMA KOHMPOIS - MeCMUPOsaHue; abcorommubvle ALl -
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Hrtoro 0a/;10B

AyauTopHasi CamocrosiTesbHasA
= = abora pabora
) = g |23 Bauibl =
o) = = |2 e =
= S ) = > S
5 S |3& g 3 -
= = Tema 3ansaTHA = S 8 z = - = 3 2
= = e 2 Q ) ) e Q =
) = S < 2 = g - = < <
) = < Y =) > = = =) A
; = 2 o= g e S
Sl
& 2 = | 8 | &
s =
Umoeo no mooynio:

MoOynvHbIL KOHMPOTL: hopMa KOHMPOJISL - MeCmupo8anue, abcontomHule O6abl -

HUmoeo no mooynio: ‘ l ‘

[ Ipomedrcymounwlti KOHMPOIL. IK3.

HUmozo no cemecmpy:

Umoeo no oucyuniune:
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6 CamocTosiTesibHAsI padoTa 00y4aloNIuXCs

Tabmuna 3 — CamocrosiTenpHas paboTa CTyJIEHTOB

. Bcero Cemectp NeS5
Buabl yueOHoii padorsl
4acoB | 02J1J10B |4acOB | 0aJU10B
1 2 3 4 5
oCpPC
[ToaroroBska K JIEKIIUAM 21 21 -
IlonroroBka K 1a00pPaTOPHBIM 3aHATUSAM 21 21 -
[ToaroroBka K MPaKTUYECKUM 3aHSATUSIM 21 21 -
[ToaroToBka K MpoOMeXyTOYHOMY KOHTposo | 21 21
IToaroroBka K MOJIyJIbHOMY KOHTPOJIIO 24 24 -
Hroro no OCPC 108 108 -
KCPC
Nroro no KCPC
Hroro no pakry 108 108
Hmoeo no naany 108 108 -

CaMocTosTenbHasE MOATOTOBKAa  OOYyYarOIUXCS ~ OCYLIECTBISIETCS 110
CJIEIYIOLIUM BOIIPOCAM:

1. CoBpeMeHHOE COCTOSTHUE U TIEPCIIEKTUBBI Pa3BUTUS OMOTEXHOJIOTHH.

2. Oco0eHHOCTM U MpUEMbl KYJbTUBHPOBAHUS, MOJYyYEHHE MPOAYKTOB
(GOTOCHHTE3a  MUKPOOPraHU3MOB, JKUBOTHBIX W  PACTUTENIBHBIX  KJIETOK
71a00paTOPUU U HA MPOU3BOJICTRBE.

3. Metoapl KOHCTpYHpOBaHUS MPOAYLEHTOB bAB.

4, Cxembl  mOMydeHUss OMOMACCBHI, AMUHOKHUCJIOT, (PEpMEHTOB,
aHTUOMOTUKOB, NEPEPaOOTKU OPraHMYECKHX OTXOJI0OB, OYMCTKUA CTOYHBIX BOJ H
ra30BBIX BEIOPOCOB.

S. OCHOBHbIE TIPUEMBI MOJAETUPOBAHUS OMOJIOTUYECKON CUCTEMBI, IS
NOJly4YeHUs! MPOAYKTOB MeTabojau3Ma C 3aJaHHbIMU CBOMCTBAMH Ha OCHOBE
KJIETOYHBIX KYJBTYpP, PACTUTEIIBHBIX U MUKPOOHBIX KJIETOK.

6. MeToapl M Hay4yHbIE OCHOBBI OpraHU3allud OHOTEXHOJIOTUYECKOTO
IPOU3BOJACTBA, KOHTPOJb  KadecTBa HA  NPEANPUATHUAX  NUIIEBOM U
nepepadaThIBaOLIEH TPOMBIIIIEHHOCTH.

7. CoBpeMeHHbIe HaIpaBJICHUS OMOTEXHOJIOTHU: MHIICBas,
MEIUIIMHCKAS, CeIbCKOX03IiCTBCHHAS, YKOJIOTHYCCKAs.

8. du3nueckue, XUMHYCCKHE, OHOXMMHYECKHE U OHOJOTHYCCKHE
MIPOIIECCHI, MPOTEKAIOIINE B ChIPhE MPHU €ro NepepadboTKU U XpPaHCHUH.

9. dakTOpHI, BIUSIONINE HA CKOPOCTh U HAINPABJICHHOCTh MPOTEKAOIINX
MPOIIECCOB, HAa KA4eCTBO W TEXHOJIOTWYECKHUE CBOWCTBA CBHIPhS W IMHIIEBBIX
MPOIYKTOB.

10. Tlomyyenme wu mnepepabOTKa MHUKPOOHOW OMOMACCHI, KIETOYHBIX
KyJbTYp ¥ IPOJYKTOB UX METa0O0IM3MA.
11.  Ceipbe asis MUKPOOUOJIOTHUECKUX MPOIIECCOB.
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12. TpaaullMOHHBIE HWCTOYHMKH  YIJIEpOJa, TOOOYHBIE  MPOTYKTHI
MIPOU3BOJICTBA, UCTOYHUKH MHHEPATbHOTO MUTAHHS, KOMIUIEKCHbIE 00OTaTHUTEIN
cpen. O0e33apakuBaHuE CPeE.

13. Cpens! 11t KyIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

14.  Cpenpl 115 BbIpallliBaHUs KJIETOK PACTEHUN U KUBOTHBIX.

15. MH3yyeHue M pa3BUTUE HAYYHBIX NPEACTABICHUN MOJEKYISIPHON
OMONOTHH, TEHHOW HWH)KEHEPHUH, MPUKIATHOW OMOTEXHOJOTMU U XUMHUHU MHUIIH
IPUMEHUTEIBHO K MPOLIECCaM M TEXHOJIOTHSIM MHILEBBIX MTPOIYKTOB.

16. Tpodonornueckue 1eny; HOBbIE UICTOYHUKU U CIIOCOOBI MepepadboTKu
MUIIEBOTO CHIPHS C UCIIOJIH30BAHUEM OMOTEXHOJIOTMYECKUX METOIOB (IIPUEMOB).

17. IlumeBoe chlpbe KaK MHOTOKOMIIOHEHTHAs, MOJU(YHKIMOHAIbHAS,
OMOJNIOTMYECKH AaKTHBHAas CUCTeMa. bBHOTEXHOJOrm4eckuii u  OMOTECHHBIH
NOTEHLMAJ MUUIEBOTO ChIPbS.

18. Dk30- U SHIOPEPMEHTHBIE CHUCTEMBl, HUX  pEryJIHpPOBaHUE.
DepMEHTATUBHBIN KATAJINS.

19. Kunernka mporieccoB MOAM(HUKAIMN CBOWCTB CBHIPhS W THIIEBBIX
CHCTEM TpHU NPUMEHEHWH (HEPMEHTHBIX MpEenapaTroB, OMOJOTMYECKHA aKTHBHBIX
BEIIECTB, MUIIEBBIX MHOTO()YHKIIMOHAIBHBIX JOOABOK.

20. OyHKIMOHAIBHO-TEXHOJOTUYECKHE CBOWCTBA  CHIPbs, MUIIEBBIX
00aBOK U MHILEBBIX CUCTEM.

21. IlpousBoacTBo U UCIIOJIb30BaHUE CTapTOBBIX KYJBTYP,
OaKkTepualbHBIX 3aKBACOK, OMOTPENapaTos.

22. TectupoBaHue W crenuduka MnepepadOTKH CHIPbS W MPENaparos,
IOJyYEHHBIX C  HCIIOJIb30BAHUEM  MHKPOOPIaHM3MOB, M3  TI'€HETHUYECKU
MOIU(ULMPOBAHHBIX UCTOYHUKOB U IIyTeM OMOCHHTE3A.

23. Teopernueckue MOJENM NPOTHO3UPOBAHMS XapaKTepa H3MEHEHHM
CBIPhS ¥ TIUIIIEBBIX CUCTEM B Mpoliecce Onorpanchopmanum.

24. MeToAonoru4eckiue TMPUHIUIBI W MaTeMaTHYeCcKue  MOJEIH
KOHCTPYHPOBAHUS THINEBHIX MPOIYKTOB C 3aJlaHHBIMH KaueCTBEHHBIMU (COCTaB,
CTPYKTYpHBIEC (DOPMBI, CEHCOPHBIE MOKA3aTeNN) XapaKTePUCTHKAMHU.

25. Pa3paboTka HOBBIX METOJIOB UCCJIEIOBAHUS CHIPHS, MUIIEBBIX CUCTEM,
MUIIEBBIX T00aBOK U MPENapaToB, TOTOBBIX MPOTYKTOB MUTAHUSI.

7 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu uTeHNH JEKLUMI UCTIOIB3YETCS MYJIbTUMEIUUHBIN Ki1ace 435.

JlabopaTopHbie pabOTHI MPOBOASTCS B CIEIHUATU3UPOBAHHON J1ab0opaTopuu
440.

B koHIIe KaXX10M JICKIIUA TPOBOJAUTCS KiaicTep (KpaTKUil OMpOC CTYAEHTOB
JUTSl IPOBEPKH KauecTBa YCBOEHHUS MaTepuaia).

Ha kaxnoit naGopatopHoil paboTe NPOBOAUTCS KOHTPOJBHBIM OIMpOC
CTYJIEHTOB B MHTEPAaKTUBHOU (hopme (J1e710Basi Urpa), B KOHIIE 3aHATUS — YCTHBIN U
NUCbMEHHBIN OTYET JJAOOPATOPHOM pabOTHI.
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8 OueHouyHble cpeacTBa IS TeKyllero M Py0esKHOro KOHTPOJsI

ycnmeBaeMoCT

OneHouHble cpeAcTBa I TEKYIIEro M PYOEKHOrO  KOHTPOJISA
YCIEBAEMOCTH, IUIAHUPYEMBIE Ui pEaU3alMi Pa3Iu4HbIX BHJIOB KOHTPOJIS,
IIPEyCMAaTPUBAIOT UCIIOJIb30BaHUE!

a) TEKYILU KOHTPOJIb:

MIPOBEICHNE OBICTPOTO TECTA IO MaTEepHaIaM MPEIbITYIICH JIEKITHH;
cllaya ¥ 3aIlyTa OTYETOB IO TaOOPATOPHBIM paboTaM;

OIIEHKA CTEMEHH MOATOTOBICHHOCTH K J1a00paTOPHBIM 3aHATHSIM;
pelleHne TECTOBBIX 3aa4 (110 MaTepraiaM J1JabopaTOPHBIX padoT);
mpoBepKa BEJACHUS KOHCIEKTOB ([0 MaTepually JIeKIUH U

PAKTHYECKHUX 3aHATHH ),
0) pyOeKHBIN KOHTPOJIb:

9

cJada 5K3aMcCHaA.

Y4eOHO-MeTOAMYECKOEe, WH(POPMALMOHHOE U  MAaTepPHAJbHO-
TeXHU4YecKoe odecrneyeHre y4eOHOM TUCHMILIMHBI (MOLYJIA)

MarepualibHO-TEXHUUYECKOE 00€CTICUCHUE NUCITUTIIIUHBI:

KOMIIBIOTCPHOC H MYHBTHMCHHﬁHOG O60py,Z[OBaHI/I€ I 4YTCHHA

JIEKIIUN ¥ MPOBEACHUS NMPAKTUYECKUX 3aHATHI (KOMIBIOTEP, CKaHEp, IPUHTEP U
MYJIBTUMEIUUHBINA TTPOCKTOP);

XUMUYECKas MOCY1a;

XUMUYECKUE PEAKTUBBI;

BECHI JJIEKTPOHHBIE TEXHUYECKNUE;

MHKPOCKOII CBETOBOM;

TEpMOCTAaT;

CYLUMJIBHBIN MIKad;

NUTaTeNbHBIE CPeAbl Il KyJIbTUBUPOBAHUS OaKTepUd;
aBTOKJIAB.

10 Pexomenayemasi Jureparypa

10.1 OcHoBHasi inTepaTypa

1. buotexnonorusa. Teopus u mnpaktuka [Tekcr] / E. XXuyxuna,

E. Kanamnukosa, JI. Hazapenko, H. 3arockuna. — M.: N3gatensctBOo OHMUKC,
2015. - 496 c.

10.2 lonotHUTEILHAA JTUTEPATypa

2. OCHOBBI MPOMBIIUICHHOW OMOTEXHOJIOTHHU: y4eOHOe MmocoOue ijisi BY30B
[Texct] / B.B. buprokos. — M.: U3aatensctBo «KomaocCy», 2004. — 296 c.
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287 c.
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B. PykaBumnukoB. M3natensctBo LAP (Lambert Academic Publishing), 2012. —
252 c.

8. KoHcTpynpoBaHnue MMMOOMIN30BaHHBIX OENKOBBIX BemiecTB [Tekct] /
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Academic Publishing), 2012. — 344 c.
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MznarensctBo LAP (Lambert Academic Publishing), 2011. — 188 c.
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