MHUHOBPHAYKHN POCCUH
SpocaaBckuii rocynapcrBeHHblii yausepceuter uM. ILT. lemugoBa

Kadenpa oprannueckoi 1 6MOJIOTMUECKON XUMUN

YTBEPXIAIO

JlekaH (akysnbTeTa OMOIOTUU U SKOJIOTUU

v/ 74
i
=7 /
L) S

J/‘,:«;s 05" 0O.A.Mapaxkaes

il

7

/),
v
/ ./"

« 20 » wMag  2021r.

Padouasi nporpaMMa JHCIHUIJIMHBI
«OCHOBBI OMOTEXHOJIOT I

Hampasnenue noarotoBku
04.03.01 Xumus

Hanpasnennocts (nmpoduib)
«MeaunuHckas 1 papMaleBTu4YecKast XUMHUs»

dopma o0yueHus
OYHas
[Iporpamma onobpena [Iporpamma ono6pera HMK
Ha 3aceJaHuU Kadeapsl (baxynbTeTa OMOJIOTUU U HKOJIOTHH
ot 17 mas 2021 r., npotokon Ne 11 npotokoa Ne 7 ot 17 mas 2021 r.

Apocnasib



1. Henu ocBOeHMS AUCHUNIHHBI

llenpto  OCBOGHHSA  JUCUMIUIMHBI  SBISETCS  HU3YYEHHE TEOPETUUYECKUX  OCHOB
OMOTEXHOJIOTMYECKUX MPOLIECCOB U UX MPAKTUUYECKOT0 MPUMEHEHHS Ha TPEINPUSITUSIX MUILEBON
U $apMaleBTUYECKOM MPOMBIIIIEHHOCTH.

JucuummHa oOecnednBaeT MPUOOPETeHWE 3HAHWKW M YMEHHH B COOTBETCTBUHU C
roCy/IapCTBEHHBIM  00pa30BaTEIbHBIM  CTaHJIAPTOM, CIOCOOCTBYET  (yHIaMEHTATU3alUU
00pa3oBaHMs, OTPAKAET HOBEUIIINE JOCTIIKEHUS B PA3IIMIHBIX HAMIPABJICHHUSIX OMOTEXHOIOTHH.

2. MecTo TUCHHMILINHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMmbl

JlucuMIuIMHA OTHOCHUTCS K 4YacTH, (OPMHPYEMOH YyJacTHUKaMH 00pa30BaTEebHBIX
otHomenuii brnoka 1, mucrumumael mo BeIOOpy. 1Iudp B COOTBETCTBUM ¢ Y4eOHBIM ILIAHOM
b1.B.[1B.02.01.

3HaHWST W HAaBBIKW, IIOJIYYCHHBIC TPH H3YyYCHUW TUCIHILIMHBI, HEOOXOJWUMBI ISt
BJIQJICHHUSI CUCTEMOHN (DYyHIAMEHTAIBHBIX XUMHUCCKUX IMOHITUH W MX NPUMEHCHHUS B HAY4YHO-
MIPOU3BOJICTBEHHON ACSITEILHOCTH NIPU PEATU3AlUU TPOMBIIUICHHBIX TEXHOJIOTUH, a TAK¥Ke IS
NPOJIOJDKCHHUST OOYYEeHHsT B MAarucTparype 10 HampaBiieHH0 «Du3nko-opraHudeckas u
(dapmareBTUUECKasT XUMUS».

3. Ilnanumpyemble pe3yabTaTbl O0y4YeHHUS] 1O JUCHUILIMHE, COOTHECEHHbIE ¢
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00Pa30BaTeJbLHOMH MPOrpaMMbl

[Ipouiecc u3ydeHUs TUCIUIUIMHEI HANIPaBJIeH Ha ()OPMUPOBAHKE CIICTYIOIIUX JIEMEHTOB
komneTeHmii B coorBercTBuu ¢ ®I'OC BO, OIl BO u npuobpeTeHus CleAyIOUUX 3HAHUH,
YMEHMM, HAaBBIKOB U (MJIM) OTIbITA IE€ATEIbHOCTH:

dopmupyemas HNHaukaTop N0CTHKEHUS Ilepeyenb
KOMIIeTeH LU KOMIIeTeHLMH IUIAHUPYEMBbIX Pe3yJIbTaTOB 00y4eHus
(koa u opmyaupoBka) | (xox u GopMYyJIHPOBKA)

IIpodeccnonaibHble KOMIETEHIIUN

IIK-6 IIK-6.1 3HaTh:

CrniocobeH I'oToBUT 00BEKTHI 15 — Pa3HOBUIHOCTH ¥ OCOOEHHOCTH
pa3pabarteiBaTh U TEXHOJIOTHYECKUX OMOTEXHOJIOTHYECKUX TPOIIECCOB.

BHEJIPATH HCCIIENOBAHUN Ymersn:

TEXHOJIOTMUYECKUE U pa3paboToK. — aHAJIM3UPOBATh HKCIIEPUMEHTAIILHBIC JAHHBIE.
MIPOLIECCHI TIPU Baagers HaBbIKaAMMU:

MIPOU3BOJCTBE — OLIEHKH BO3MOKHOCTEH MX TPUMEHEHHS B
JIEKapCTBEHHBIX CPEJICTB peai3alliy IPOMBIIIIEHHBIX TEXHOIOTHH.

U APYTUX XUMHUYECKUX K-6.2 3HaTh:

MIPOJYKTOB TIOJ [Inarupyer oTaenbHbIe — XUMHYECKHE OCHOBBI OMOTEXHOIOTHUECKUX
PYKOBOJCTBOM CTaJINU UCCIIEOBAHUS MPU | TMPOIIECCOB, X CTAIHH.

crienuanucra ooinee HAJINYMU OOLLIETro TIaHa Ymern:

BbICOKOH KBajmudukanuu. | HUOKP. — aHAJM3UPOBATH JOCTOMHCTBA U HEJOCTATKA

Ka)XJ0ro OMOTEXHOJIOTUYECKOTO TpoIiecca,
0COOCHHOCTH W aCIeKThl IPUMECHEHUSL.
Baaners HaBbIKAMM:

— OQ)OpMHeHI/ISI TIOJIYYE€HHBIX ITPU BBITTOJIHCHUU
71a00paTOPHBIX pabOT TaHHBIX, (POPMYITHPOBKH
BBIBOJIOB 10 MOJIYY€HHBIM PE3yJIbTaTaM;

— IPUMEHEHHsI OCHOBHBIX €CTeCTBEHHOHAYYHBIE
3aKOHOB M 3aKOHOMEPHOCTEH XUMHUUYECKOM
HayKH MPHU aHaTN3e OMOTEXHOIOTHISCKUAX
MIPOLIECCOB.




4. O0beM, CTPYKTYpa H CO/iepKaHMe TN CHUTITHHBI
OO0mias TpyA0eMKOCTh JUCIUIUIMHBI COCTABIAET 3 3a4eTHbIC eAuHuUIlbI, 108 akam. .

Ne Tembl (pa3meJibl) Bunbl yueOHBIX 3aHATHI, DopMbI TEKYLIET0
n/n AUCUMILIHHDI, BKJIIOYAsI CAMOCTOSITE/ILHYIO | KOHTPOJISl yCIIeBAeMOCTH
HX colep:KaHue padoTy CTyAeHTOB,
U UX TPY10eMKOCTh Ma POMeKyTOYHOI
0eMKOC DopMa NPOMEKYTOYHO
o (B akageMHYeCKHUX 4acax) aTTecTalMu
§ KonTtakTHas padora (no cemecmpam)
=N
3 o | E
[&] = =
O E 2 S |2« E . ®opmbl 0 n IOT
5|8 z g T = f:’ £ (npu nanuvuu)
@] S O
g ]
ZSIE| §E| E(2g Eg
0| B =% > |2 8 8
= X ) ] ) ]
Ele| 229 3
= ‘é’, 2 |E 33
<
Brenenue. IIpeaqmer 1 OCHOBHBIE CamocTosTenbHas paGora 1
HaIpaBIIEHUS] COBPEMEHHOM L

1 P p 6|3 4 |1 5 OrueT 1o 1abopaTopHO
ouoTtexHosoruu. JlocTHxkeHus AGoTe
MPOMBIIIITICHHOH MUKPOOHOJIOTHH. P
OO1ee oHsATHE O
KYJIbTUBHPOBAaHUH KIIETOK
MUKpOOpTraHn3MoB. DepMeHTays Jloknajt ¢ npeseHTawei
— OCHOBHOH 3Tan "

2 6|3 4 | 2 5 Otuert 1o J1abopaTopHOi
OMOTEXHOIOTUIECKIX AGoTe
MIPOU3BO/ICTB P
MHUKPOOHOIOTHYECKON
MPOMBIIIIJICHHOCTH.

NMMyHHas OHOTEXHOJIOTHS.
[TpuHIMIIEI TOTYYEeHUs 1 Tecr.

3 |IpUMEHEHHUS! MOHOKJIOHAJIBHBIX 6|3 6 2 5 Otuer o naboparopHoOH
anTuTen. Metoasl pabote
WMMYHOAHaJIN3a.

WHxeHepHas S3H3UMOJIOTHSL. Tloxnan ¢ IpeseHTAICH
[IpousBoacTBa Ha OCHOBE Oruer 1o 1aBopaTopHoi

4  |uMMOOMIU30BaHHBIX (hepMeHTOBB| 6 | 3 6 | 2 5 paore
MHMILEBOM 1 (apMAlICBTHHECKOIf CamocrosTensHas pabora 2
MPOMBIIIJICHHOCTH.

[TonsiTue 0 reHeTHUECKOM
uwxedepun. [IIP-meron u ero

5 p 1 8 6|3 8 3 5 CamocTosiTenbHas pabora 3
MPaKTUIEeCKOE IPUMEHEHHE.

BenxoBas MHKEHEpHSL.
Brinenenue u ouncTKa 1EIEBOTO Hoxknan ¢ mpeseHTanuei.

6 |mpomykTa OmoTexHOJIOTHYecKoro | 6 | 3 8 | 2 5 Ortuer no 1abopaTopHOi
mporecca. pabote

0,3 12,7 3auer
HUTOr'O 18 36 | 11 10,3 42,7




4.1 Uadopmanus 0 peaau3alui JMCHUILUIHHBI B (pOpMe NPAKTHYECKOH MOATOTOBKH

HNudopmanus o pazaesnax IMCHUIIMHBI U BUIAX Y4eOHBIX 3aHATHH,
peasiudyeMbIX B (popMe NPAKTHYECKOH MOATOTOBKH

n/n

Tembl (pa3aebl)
AUCIHUNIHHBI,
HX CcO/Iep:KaHue

Cemectp

Buabl yueOHbIX 3aHSTHIA,
BKJIIOYASl CAMOCTOATETbHYIO
paboTy CTY/AEHTOB,

U UX TPY/10€MKOCTh
(B akageMUYeCKUX 4acax)

KonrakTHas padoTa

JeKIUU
NPaKTHIECKHE
nabopaTOPHBIC
KOHCYJIbTAI[MU

ATTCCTAallTUOHHBIC

UCTIBITAHHS

CaMOCTOSATEIbHAS
pabora

MecTto npoBeaeHust
3aHATHH

B popMe npakTUYeCcKoii

NMOATO0TOBKH

Brenenue. IIpeamer u
OCHOBHbIE HalpPaBJICHUS
COBPEMEHHOM
ouotexnonoruu. JlocTuxeHus
MPOMBIIICHHON
MUKPOOHOJIOTHH.

®dakynbTeT OHOJIOTUU
u skonoruu Apl'yY

OO0111ee MOHATHE O
KYJIbTUBUPOBAHUU KJIETOK
MUKPOOPraHU3MOB.
depMeHTalus — OCHOBHOM
9Tan OMOTEXHOJOIHYECKUX
MIPOU3BOJICTB
MHUKPOOHOJIOTHYECKOI
MIPOMBITIUNICHHOCTH.

®dakynbTeT OHOJIOTUH
u sxonorun Apl'Y

HNmmyHHas OMOTEXHOIOTHSL.
[TpuHIMITEL TOTYYEHUS U
NPUMEHEHUS
MOHOKJIOHAJIBHBIX aHTHUTEN.
MeToapl HMMYHOAHAJIM3A.

dakynbreT OHMONOrNU
u sxonorun Apl'yY

MHxeHepHast SH3UMOJIOTHSL.
IIpou3BoacTBa HA OCHOBE
MMMOOMIIM30BaHHBIX
(hepMEeHTOB B MMUILEBON
(hapmareBTHIeCKOH
MTPOMBIIIIEHHOCTH.

®dakynbTeT OUOIOTHU
u sKkonoruu SApl'yY

IlonsATHE O reHETHYECKOM
nnxenepuu. [1I{P-meron u
€ro MPaKTUIECKOE
npumeHeHue. benkosas
WHXEHEPUsL.

®dakynbTeT OUOIOTHU
1 3koJioruu Apl'yY

Brigenenue u ouncrka
1IEJIEBOTO TIPOIYKTa
OHMOTEXHOJIOTMYECKOrO
rpoIiecca.

®dakynbTeT OHOJIOTHH
u skonoruu SApl'y

HUTOro

36




Conep:xaHue pa3iesioB IMCHUUILUIHHBI

1. Bsenenue. IlpeamMer u OCHOBHbIE HAaIpaBJICHHSI COBPEMEHHOl OHMOTEXHOJIOTHH.
JocTHKeHMsI TPOMBIIIJIEHHO MUKPOOHOJIOTHH.

1.1 IIpeamer OuorexHonoruu. OTIMYUTETBHBIE YEPTHI, IPEUMYIIECTBA OMOTEXHOIOTUYECKHX
npoueccoB. bBUOOOBEKTHI.

1.2 UcTtopust GMOTEXHOJIOTHH.

1.3 OcHOBHBIE HaNPABJICHUS COBPEMEHHOM OMOTEXHOJIOTHH.

1.4 IlpumeHeHne OMOTEXHOJOTMYECKUX [10IX0/I0B B IIPOU3BOCTBE JIEKAPCTBEHHBIX CPE/ICTB

1.5 OcHOBHBIE JOCTUKEHUSI IPOMBIIITIEHHOW MUKPOOUOJIOTMH Ha TIPEPHUITHSIX.

1.6 TenaeHnMU pa3BUTUSI OMOTEXHOJIOTHH.

2. O0111ee NOHATHE 0 KYJbTHBHPOBAHNH KJIETOK MUKPOOPraHu3MoB. @epMeHTAIIUA —
OCHOBHOI1 3Tan OMOTEXHOJIOTHYeCKHX MPOM3BOICTB MUKPOOHO0JIOTHYECKOI
NMPOMBIILIEHHOCTH.

2.1 3amaun KyJTbTUBUPOBAHUS KIETOK B OMOTEXHOJIOTHH.

2.2 OcHOBHBIE 3TaMbl KYJIbTUBUPOBAHUS KJIETOK B OMOTEXHOJIOTHH.

2.3 Onucanue KJIETOYHBIX JTUHHUHI )KUBOTHBIX, UCTIOJIB3YEMBIX NMPU OMOTEXHOIOTHYECKOM
MOJy4eHUU OETTKOB B MUIIEBON MPOMBIIUICHHOCTH.

2.4 TlapameTpsl OTYyYSHUS [IEIEBOTO OelIka M OCTAHOBKH IpoIiecca KyJIbTUBUPOBAHUS B
dbapmMaleBTUYECKOM MPOMBIIIIEHHOCTH.

2.5 KoHCTpyKTHBHBIE 0COOEHHOCTH OMOPEAKTOPOB. PeakTopbl Meproandeckoro u
HEIPEPBIBHOTO JIEHCTBUSL.

3. AMmmyHHas 6uotexHoorus. [IpuHIMNBI NMOJTYyYeHHsS] U IPUMEHEHUs MOHOKJIOHAJTbHBIX
aHTuTe]. MeToabl MMMYHOAHAJIN3A.

3.1 Hutoxuusl. TeXHONOTHUS TOMyUYEHUS JIEKAPCTBEHHBIX CPEJICTB Ha OCHOBE MHTEPPEpoHOB. Ux
IIPUMEHEHHE.

3.2 Knaccu¢ukanuu BakiMH (10 pa3IMYHbIM [1apaMeTpaM C IpUMEPAMH).

3.3 Tlony4yeHne BakIIMH Pa3HbIX THUIIOB.

3.4 AnTtutena. TeXHOIOTHS TTONYYSHHS MTPETIAPATOB MOHOKJIOHAIBHBIX aHTHTE.

3.5 Knaccuduxanus metoqoB iMMyHOaHanu3a. [lepcrnekTuBHbIE TEXHOIOTHM KIMMYHOAHATH3a.
3.6 UmmyHodepmentHsiii aHamu3 (MDA) u ero npuMeHeHHe.

4. UnxenepHast 3H3umodiorusi. [Ipon3BoacTea Ha 0CHOBe MMMOOMIN30BAHHBIX (DePMEHTOB
B U1IEeBOH U papManeBTHYECKO MPOMBIIIJIEHHOCTH.

4.1 3agauu 1 3HaYCHHE UH)KEHEPHON YH3UMOJIOTHUH.

4.2 UmmoOunmn3oBaHHble (EPMEHTHI U KJIETKH MUKPOOPTaHU3MOB.

4.3 Metoasl ummobunu3anuu pepmentos. [IpenmymiectBa MUMMOOUIN30BAHHBIX (PEPMEHTOB.
C1abuinbHOCTh MMMOOWIN30BAHHBIX (DEPMEHTOB.

4.4 KpynHOTOHa)KHBIE IPOU3BOJICTBA HA OCHOBE UMMOOHMIN30BAaHHBIX ()EPMEHTOB B MUILEBON U
(bapMalLeBTUYECKON MPOMBIIIIEHHOCTH.

5. llousiTue o reHernyeckoii nH:kenepuu. INIP-meTon U ero npakTuyeckoe NMpUMeHEHNe.
benxoBasi nuHkeHepusi.

5.1 OcHOBHBIE ATaIlbl TEHETHYECKOM Ha MpuMepe OaKkTepuid.

5.2 Crioco0bl OTydeHus TeHOB.

5.3 IlepcneKTUBBI TEHETHUECKONW MH)KEHEPUH.

5.4 TIL[P-mMeTon 1 €ro MpakTUYECKOE PUMEHEHHE.

5.5 benkoBas nHxeHepusl.

6. BoiiesieHre U 0YHCTKA 1eJ1eBOr0 MPOAYKTA OMOTEXHOJI0THYeCKOro npoiecca.

6.1 Brienenue 1 O4MCTKA 1IEIEBOT0 OeNKa U3 KyJIbTypaIbHOU CPEIbl.

6.2 LlenTpudyrupoBanue u ero Bunbl. [IpuMeHeHHEe B OMOTEXHOJIOTHYECKUX MPOIIECCaX.

6.3 MeTtoab! pUIbTpaiu, THIbI PUIBTPOB.

6.4 DKCTpaKIUs TP MepepadOoTKe KyIbTYPaTbHOW CPEIbI.



6.5 OumcTKa 1ENIeBOro MpoAyKTa METOJaMH IpenapaTuBHONW xpomarorpaduu. PazHoBHIHOCTH
METO/0B M UX IPUMEHEHHE B OMOTEXHOJIOTHH.

5. O06pa3oBare/ibHbIEe TEXHOJOIHH, B TOM YHUCJI€ TEXHOJOTHMH IJIEKTPOHHOr0 O0y4YeHUs U
AUCTAHIMOHHBbIEe 00pa3oBaTebHbIC TEXHOJIOIMH, HCIOJIb3yeMble MPH OCYIIEeCTBJICHHH
0o0pa3oBaTe/ibHOIO NpoLecca 1o JUCHUIINHE

B nporecce 00ydeHns HCTIONB3YIOTCS CIENYIOINE 00pa3oBaTeIbHbIC TEXHOIOTHH:

BBoanas jekuusi — JaeT NepBoe LEIOCTHOE MIPEICTABICHUE O JUCLUIUIMHE U 3HAKOMUT
CTYJIEHTOB C CUCTEMON M3y4EHHUS NAHHOW NUCUUIUIMHBI. CTyIEHThl 3HAKOMSATCS C 3aJadyaMu U
LEJIIMU TaHHOT'O Kypca, €ro pojbl0 M MECTOM B CHUCTeME Y4eOHBIX TUCLHUIUIMH M B CHUCTEME
NOArOTOBKM B 1enoM. Ha jekuum paccMaTpuBarOTCs METOAWYECKHME U OpraHU3allOHHbIE
0COOEHHOCTH M3y4YeHUs JaHHOM JAMCLUIUIMHBI, a TAK)KE AAeTCs aHAJIU3 PEKOMEHyeMOH yueOHO-
METOUYECKON JTUTEPATYPBHI.

AxajeMuyecKasi JJeKIUs — I10CJIE0BaTEIbHOE U3JI0KEHUE yUeOHOro Marepuana B BUJIe
MOHOJIOra IpenojaBaTess ¢ IPUMEHEHUEM NPE3EHTALUN, BUIEOMATEpUAIOB U TaOJIUI 110 TEME.
Bo3MokHO Takxke 00IeHre CO CTYACHTaMH IPU PACCMOTPEHUHU IPUMEPOB U (HAKTOB, 3HAKOMBIX
U3 LIKOJIBHOTO MaTepuayla WM CMEXHbIX Y4eOHBIX AUCUUILIMH. TpeboBaHus K akaJeMU4YeCKON
JEKIMU: COBPEMEHHBI Hay4HbIH ypoBeHb, MH()POPMATHUBHOCTb, YOeAUTEIbHAS apryMEHTalMs,
JIOCTYIHAsl ¥ MOHSATHAsI peub, YETKasl CTPYKTypa U JIOTHKa, HaJUYKe SIPKUX IPUMEPOB, HAYYHBIX
JI0Ka3aTelbCTB, COBPEMEHHBIX (DaKTOB.

JlabopaTopHoe 3aHsAITHe IPEIIOJAraeT PacCCMOTPEHUE HESICHBIX BOIPOCOB JOMAIIIHETO
3aJlaHUsA; OTBEThl Ha KOHTPOJIbHBIE BOIIPOCHI IO TEME 3aHATUS BblnosHeHHe j1abopaTopHON
paboTel o0ecreunBaeT 3aKpEIUICHHE TIOJTYYCHHBIX TEOPETHYCCKHX 3HaHWM, oOecrednBaeT
OCBOCHHME HABBIKOB CAMOCTOSITENbHOU JabopaTopHON paboThl. DOpMyIHpOBKa BBIBOJOB IO
MOJIyYUEHHBIM pe3y/ibTaTaM YYUT YMEHHUIO aHaJM3upoBaThb M 0000IIaTh IOJTY4YEHHbIE
DKCIIEPUMEHTAJIbHBIE JAHHBIE, PA3BUBACT JIOTHYECKOE MBILUIEHHUE, TIOMOTAET IPU BBITOJIHEHUU
BBIITYCKHOM paboThI OakanaBpa.

KoHcyabTauum — rpynnoBble 3aHATHS, SIBISIOUIMECS OJHOM M3 (QOpPM KOHTpPOJISA
CaMOCTOSITENIbHOM pabOThI CTYI€HTOB.

B npouecce oOyueHust 3aAelCTBOBAHbI ayJUTOpUH, OOOpPYJOBAHHBIE JUISI MPOBEIECHUS
JEKUUN U KOHCYJIbTAIUM, OCHAIIEHHbIE KOMIIBIOTEPOM M MYJIbTUMEIUITHBIM MPOEKTOPOM, (POH]T
O6MOIMOTEKH, KOMITbIOTEPHAS TEXHUKA.

B npornecce 00yueHns: NCIONMB3YIOTCS CAEAYIOLINE TEXHOJIOIUU AJIEKTPOHHOTIO 00Y4YeHHUs
U IUCTaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHHU:

DJIeKTPOHHBI yueOHblil Kypc «OcHoBbI OHOTexHoJoruw» B LMS DaexTponHblii
yuusepcutetr Moodle SAApI'Y, B koTopom:

- IIpeJICTaBJIEeHbI MPE3EHTALNH JIEKIUH 110 OTAENbHBIM TeMaM JAUCHIUIIIINHBL;

IIPEICTaBJIEHBI IIPAaBUJIA IIPOXO0XKAECHUS IPOMEKYTOUHOM aTTECTAllMH 110 TUCLUIUIMHE;
MIpe/ICTaBJIEeH CIIUCOK YYEOHOM JINTEpaTyphl, PEKOMEHIYEMOM I OCBOCHHUS JUCIUILINHBL,
npeacraBieHa MHGopManus o (GopMax CHHXPOHHOTO M ACHMHXPOHHOIO B3aUMOJEHCTBUI
MeX1y 00y4JaroUIMMUCS U MPENoJaBaTesIeM B paMKaxX U3Y4EeHUsI IUCHUTUIMHBIL.

6. IlepeyeHb JHIEH3MOHHOIO M (MJHM) CBOOOJHO PACHPOCTPAHSAEMOr0 IPOrPaMMHOIO
ol0ecrieyeHusi, MCNOJIb3YyeMOro IPH OCYLIECTBJICHHHM O00pa3oBaTeJBLHOI0 Iponecca Io
AUCHUIIJIMNHE
[Tpu ocymiecTBieHNH 00pPa30BATEIBHOTO MPOIECCA UCTIONB3YIOTCS:
— omepalMoHHbIe cucTeMbl cemericta Microsoft Windows;
— nporpammbl Microsoft Office;
— nporpamma Adobe Acrobat Reader;
— opaysepsr Mozilla Firefox, Google Chrome;
— cuctema D0OC Moodle.



7. llepeyeHb COBpEeMEHHBIX NPO(PECCHOHAJBHBIX 0a3 MaHHBIX M HMH(pOPMANMOHHBIX
CIIPABOYHBIX CHCTEM, MCII0JIb3YeMbIX IIPH OCYLeCTBJICHUH 00pa30BaTe/JbHOIO Npouecca 1o
AUCHHUILIMHE (MPU HEO0X0TUMOCTH)

ITpu ocymiecTBieHMH 00pa30BaTEIBHOrO MIpOLEcca O AUCHUIUIMHE UCIOIb3YIOTCS:
1.  ABromarusupoBaHHass  Oubnuoreyno-uHpopmarmonnas  cucrema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
2. DnekTpoHHO-O0MbIMoTeYHas cucteMa «tOpaiiT» https://www.urait.ru/

8. [lepeyeHb OCHOBHOI ¥  [ONMOJHHUTEJBHOH Yy4eOHOWH JMTEepaTypbl, PpecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANIMOHHON ceTH «HMHTepHeT» (NIPM HEOOXOAMMOCTH),
PEKOMEHyeMBbIX /IJIsl OCBOECHHS THCIHIIJIUHbI

a) OCHOBHAs JIUTepaTrypa
1. EropoBa T.A. OcHoBBI OnoTexHONOTHH: Y4eOHOE mocodue st By30B. / T.A. EropoBa, C.M.
Knynosa, E.A JKuyxuna. — M.: Akagemus, 2003. — 208 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=303550&cat cd=YARSU
2. HerpycoB A.M.BBeneHue B OHMOTEXHOJIOTHIO: YUYEOHHMK JUISl CTYZA. YYPEKIACHHM BBICII.
OopazoBanusi / A.W. Herpycos. — M. : M3natenbckuii IeHTp «Akanemusi», 2014. — 288 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec id=1827563&cat cd=YARSU

0) 10MOJIHUTEILHAS JIUTEpaTypa
1. Opranuzanusi GMOTEXHOJOTHYECKOT0 MPOM3BOJACTBA : yuyeOHoe mocoOue s By30B / A.A.
Kpacnomranosa [u ap.] ; mox penakmueir A.A. KpacHomranoBoil. — Mocksa : M3gaTenscTBO
Opaiit, 2021. — 170 c¢. — (Bwicmiee ob6pazoBanue). — ISBN 978-5-534-13029-4. — Tekcr :
anekTpoHHBIH  //  OOpasoBarenbHass  1iarpopma  FOpaiit [caiiT]. - URL:
https://urait.ru/bcode/448767

9. MarepunajbHO-TeXHU4YeCcKasi 0a3a, HeoOXoauMasi 1JIsl OCYIIECTBJCHUS 00pa30BaTeJIbHOIO
npouecca no JUCHUIINHE

MarepuanbHO-TeXHHUECKas 0a3a, HeoOXoAUMas /ISl OCYIIECTBIEHUSI 00pa30BaTEIbHOIO
npolecca 1o AUCUUIUIMHE BKJIIOYAeT B CBOW COCTaB ClielUalbHbIE TOMELICHHUS:

- yueOHbIe ayTUTOPUHU JJIS IPOBECHUS 3aHATUH JIEKIIMOHHOTO THIIA;

- yueOHbIC ayIUTOPHUH /ISl IPOBEACHUS JTa0OPATOPHBIX PadoT;

- yueOHbIe ayTUTOPUHU JJIS IPOBECHHSI IPYIIIIOBBIX U UHIMBUAYAIBHBIX KOHCYIbTALIUH;

- yueOHbIE ayTUTOPUU JJISl IPOBEACHUS TEKYIIIET0 KOHTPOJIS U MPOMEKYTOUHON aTTECTALINN;

- IOMEIIECHUS JJIs1 CAMOCTOSITETIbHON paboThl;

- TOMEILIEHUS Ul XpaHEeHUus M MpOo(UIAKTUYECKOTo OOCTYMUBAaHUS TEXHUYECKHX CpEICTB
o0yueHusl.

Yucno mocaoyHbIX MECT B JIEKIIMOHHOW ayAuTOpuu Oosiblie OO0 PaBHO CIUCOYHOMY
COCTaBy IOTOKa, & B ayJAUTOPUH JJs JIaOOPaTOPHBIX PabOT — CHHUCOYHOMY COCTaBYy TPYIIIBI
o0ydJaronuxcs.

[TomerieHust A CaMOCTOSITENTLHOM pabOThl O0YYAIOIIUXCS OCHAIIEHBI KOMIBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHbIO MOJKIIOUeHUs: K cetn «MHTepHeT» M obecrieyeHHeM J0CTyma K
AIIEKTPOHHOM HH(}OpMaIoHHO-00pa3oBaTenbHOU cpese SAplY.

ABTOp:!

Cr. npenogasarens Kadeapsl C/;z /
OpraHWYECKON U OMOJIOTUYECKONW XUMUHU E.JI. I'paueBa
/S 4
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IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«OCHOBBI OMOTEXHOJIOTHI»

DoH/1 OLIEHOYHBIX CPEACTB
JJIS1 MPOBe/IeHUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MPOMEKYTOYHOM aTTeCTAllUN CTYAEeHTOB
o JUCHHUILJINHE

1. TunoBbIe KOHTPOJIbHBIE 32]aHUsI U HHbIE€ MATEPHUAJIBI,
HCIOJIb3yeMble B MPoIiecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

3aganus 1Js1 CaMOCTOATEIbHON PadoThI

3aganua mo teme 1. Begenue. Ilpeamer M OCHOBHBIE HANpaBJEHMs COBPEeMEHHOI
OnorexHosoruu. JJocTuzkeHus: NPOMbINLIEHHOI MUKPOOHOJIOTHH.

1.1. Ilpeamet OuotexHonoruu. Mcropus pazBuTHsi.

1.2. IIpeumyniecTBa OMOTEXHOIOTUYECKUX MTPOLIECCOB.

1.3. Kparkast xapakTepuCTHKa OCHOBHBIX HaIIPaBJICHUNA COBPEMEHHON OMOTEXHOJIOTHH.

1.4. OcHoOBHBIE TOCTHKEHUS IPOMBIIIIIEHHON MUKPOOMOJIOTUHN Ha MPEANPUATHUSAX.

3aganus no teme 2. (OOmee MOHATHE 0 KYJbTHBHPOBAHHU KJIETOK MHKPOOPIraHU3MOB.
®epmeHTALUSA — OCHOBHOM Tan OMOTEXHOJIOTHYECKUX NPOU3BOJCTB
MHKPOOHO0I0THYECKOH NPOMBIILIIEHHOCTH.

2.1. O61ee MOHATHE O KYIBTUBUPOBAHNUH KJIETOK.

2.2. 3aga4n KyJIbTHUBUPOBAHUS KIJIETOK B OMOTEXHOJIOTHH.

2.3. OCHOBHBIE 3Talbl KyJIbTUBUPOBAHUS KJIETOK B OMOTEXHOJIOTHH.

2.4 OnucaHue KJIETOYHBIX JIMHUH KUBOTHBIX, UCTIOJIE3YEMBIX TIPU OMOTEXHOJIOTUIECKOM
NOJY4YE€HUU OJKOB B MMUIIEBOM MPOMBIIIIICHHOCTH.

2.5 [onsaTue o OuopeakTopax U BO3MOKHOCTSX UX MPHUMEHEHHS B TUIIEBOH MPOMBIIIIIEHHOCTH.
2.6 Tunbl OMOpeakTopoB, MPUHLUI JIEHCTBHUS.

3aganus no teme 3. MUmmyHHast OmorexHosorus. [IpuHOMnbI nojydyeHuss ¥ MpUMeHEHHA
MOHOKJIOHAJIbHBIX aHTUTe1. MeToAbl HMMYHOAHAIN3A.

3.1 Huroxunbl. TexHONOrUs MOIY4YEHUS JICKAPCTBEHHBIX CPEICTB HAa OCHOBE MHTEP(HEPOHOB.
WX npumeHeHue.

3.2 Knaccudukanuu BakiuH (110 pa3IMyHbIM apaMeTpaMm ¢ IpUMepamH).

3.3 IlosryueHue BaKIIMH pa3HBIX TUIIOB.

3.4 Tunbsl 1 0COOEHHOCTH BAaKIMH OT KOPOHABUpYca. TeXHOIOTHS MOIy4SHHUS.

3.5 Anrturena. TeXHONOTUS MONTY4YEHHUS [IPENapaTOB MOHOKJIOHAIbHBIX aHTUTEIL.

3.6 KynpTuBupoBaHHe pacTUTENbHBIX KieTOK. [lomyuenne BAB u ekapCcTBEHHBIX CpPENCTB Ha
UX OCHOBE.

3aganuss mo Teme 4. MWuxeHepHass JH3uMoJiorusi. IIpou3BoacTtBa Ha oOCHOBe
HMMOOM/JIM30BaHHBIX (pepPMEHTOB B NUILEBON U papManeBTHYECKOH NMPOMBIIIJICHHOCTH.
4.1 3agauu ¥ 3HaYEHHE WHKEHEPHOUN SH3UMOJIOTHH

4.2 VImmoOunu3oBaHHbIE (PepPMEHTHI M KJIIETKH MUKPOOPTaHU3MOB

4.3 Metoapl umMoOmm3aiuu GepMeHToB. [IpenmyiecTtBa UMMOOUIN30BaHHBIX ()EPMEHTOB.
CTabuIbHOCTh IMMOOWIN30BaHHBIX (DEPMEHTOB.

4.4 ®epmeHTHBIE MTPENApaThl B MUIIEBOM MTPOMBIIUIEHHOCTH. [lonydeHre u mpuMeHeHue.

4.5 KpynHOTOHHa)KHBIE TIPOU3BOJICTBA HA OCHOBE MMMOOMIIM30BAHHBIX ()EPMEHTOB U KIJIETOK B
MUIIEBON U (apMaIeBTUIECKON MTPOMBIIIICHHOCTH.



3ananus no Teme S. IlonsaTme o0 reHernuecko wuHxkeHepuu. I[IIP-meron um ero
NpaKkTHYecKoe NpuMeHeHne. beikoBasi HHKeHepHS.

5.1 OcHognele 3tanbl 'Y Ha nmpuMepe GakTepwuil.

5.2 Crioco0Obl MoTy4eHus TeHOB.

5.3 IlepcnieKTUBBI T€eHETHUECKON MHXKEHEPHH.

5.4 TIIIP-meTon 1 ero NpakTUYECKOE IPUMEHEHHE.

5.5 benkoBast HH)KEHEpHS.

3ananus nmo teme 6. BbigesieHHMe M 0YMCTKA 1€JIEBOr0 NMPOAYKTA OMOTEXHOJOTHYECKOro
npouecca.

6.1 Llentpudyruposanue u ero Buabl. [IpumMeHeHne B ONOTEXHOIOTNYECKUX MTPOLIECCAX.

6.2 Metoap! pUIbTpaiy, THIBI (PUIBTPOB.

6.3 DKcTpakius npu nepepaboTke KyJIbTypaabHOU CPEIbl.

6.4 OuucTKa 1eJ1IeBOro NPOAYKTa METOIaMU IIpenapaTuBHON XpomaTorpagduu.

6.5 Pa3HOBUAHOCTH METOJIOB U UX NPUMEHEHHE B OMOTexHONOruu. I'enb-punbTpanus, noHHAsS
xpomarorpadus, xpomatorpadus ruipooOHBIX B3aUMOICHCTBUH, ahuHHAs XpoMaTorpadus.

HpI/IBCIleHHI)IG BBIIIC 3aJaHus MOIyT OBITh HCITOJIL30BAaHBI B KauyeCTBE TEM JUIA
IMOArOTOBKH HOKJIAAOB C IIPE3CHTALIUAMMU.

IIpaBujia BbICTABJIEHHUS OLIEHKH 10 Pe3YyJIbTATaM JIOKJIA/1a:

- Omauyno  BBICTABISIETCS  OOydaroleMycsl, €ClIM OH  BJaJieeT KaTeropuajbHbIM
anmapaTtoM, O(OPMHIJI JIOKJIAJ COIJIACHO TPeOOBAHUSAM, MOXET BBICTYNUTh C JIOKJIAJIOM,
NPUBECTU KiIaccu(UKaIHIO (GaKTOPOB SIBICHUS M NMPOAHAIU3UPOBAThH MOJIYyUEHHbIE PE3yIbTaThl,
OOBSICHUTh NPUYMHBI OTKJIOHEHHH OT JKEIaeMOro pe3yiabTaTa, OTCTOSATh CBOIO TOYKY 3pEHUS,
NpUBOJS (PaKThl, MOKET OTBEYATH Ha BOIIPOCHI.

- Xopowo BbICTaBisieTcs OOydarolmiemycs, €ciIM OH  BIaJeeT KaTeropHalbHbIM
anmnaparoMm, oopMIII T0KJIaJd COTJIACHO TpeOOBaHUSIM, UMEIOTCS HE3HAUUTEIbHbIE HEJA0YETHl B
oopMIIEHHH, MOXKET BBICTYNIUTh C JOKJIAJ0M, MPUBECTH KiIacCUPUKAUIO (HAKTOPOB SBICHMS,
MO’KET OTBEYaTh Ha BOIIPOCHI.

- Yoosenemeopumenono  BbICTaBNsSeTCs ~ oOyyaroumiemycs,  €cad  OH BIAJEeT
KaTeropuaibHbIM ammapaToM, OQOPMHI JOKJIaJ COIJIaCHO TpeOOBaHUSM, UMEIOTCS
3HAUUTENIbHbIE HEN0YEThl B OQOPMIIEHUHU, MOXKET BBHICTYIIUTD C JOKJIAJIOM.

- HeyooenemesopumenvHo BBICTABJIIETCS o0yyaromemycst IIPU OTCYTCTBHUH
MOJArOTOBJIEHHOIO  JIOKJaja,  cooOHmeHMss WU B CIy4yae IOJHOTO HECOOTBETCTBUS
MOJIrOTOBJICHHON MH(OPMAIUH 3asBICHHON TEME.

IIpuMepsI NPOBEPOYHBIX 3aJaHUI

TecroBble 3agaHust nmo Teme 2 «OOmee MNOHSATHE O KYJIbTHBHPOBAHMM KJIETOK
MHKPOOpPranu3sMos. @epMeHTANMA — OCHOBHOM 3Tanm OMOTEXHOJOTMYECKHX IPOU3BOACTB
MHKPOOHOI0THYECKON NPOMBIITICHHOCTH»

1. TlapameTpsl, IO KOTOPBIM OTIMYAFOTCS IMPOIECCHI KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB
a) cojiep KaHKue KUCIOPO/Ia;

0) comeprkaHue BOJOPOa;

B) KOJIMYECTBO ()ePMEHTEPOB;

T') COCTOSTHUE TTUTATEILHOMN CPEeIbI;

1) HAJIMYKE CPEbL;

€) HAJIMYKE WU OTCYTCTBUE TTEPEMEITNBAHUS.



2. Tlpocras mepuogudeckas KyabTypa, CoAepkKalias OrpaHHUYEHHOE TePBOHAYAIBHOE
KOJIMYECTBO MMUTATEIBHOTO CyOCTpaTa, CIAyKUT IIPUMEPOM

a) OTKPBITOMN CUCTEMBI;

0) 3aKpBITON CHCTEMBI;

B) CMCIIIAaHHON CHCTEMBI;

') IPOTOYHOMN CHUCTEMBI.

3. M3yunte ocobeHHOCTH (PEPMEHTAIMOHHBIX aIapaToB JJIs IIPOU3BOICTBA JICKAPCTBECHHBIX
CpCACTB U OTBCTHTC HA BOIIPOCHI:

3.1 [lepeuncante 0cOOEHHOCTH KOHCTPYKIIMUA (PEPMEHTEPOB U X Ha3HAUYCHUE.

3.2 Kak perynupyroT mojiady Bo3ayxa B ammapar?

[Tpumep orBera Ha Bompoc 3: 3.1 depmentep cHabx)eH MemaNKoW (TPOMNEILICPHOH,
TypOMHHOMN) Uig OOecreueHus: XOpOIIero MaccooOMeHa M CHEIHalbHBIM YCTPOHCTBOM st
[0JIa4ll CTEPWJIBHOTO BO3ZyXa ONpPEJEICHHON TemmepaTypsl - OapborepoM. B HukHell yactu
arnrapaTta MMEKTCS YCTpPOMCTBA UIsl CO3JAaHUSl BUXPEBBIX IMOTOKOB, KOTOPBIE MHPEMSTCTBYIOT
00pa30BaHUIO «3acTOMHBIX 30H». CoBpeMeHHBIE (epMEeHTEpbl CHA0XEHBI KOHTPOJIBHO-
M3MEPUTENIbHON amnmapaTypoil, KoTopas oOecredynBaeT KOHTpoiib pH, TemmepaTypsl BHYTPH
dbepmeHnTepa, KOJIMYECTBA KUCIOPO/a B Cpeie, JaBJIeHUs BHYTPH anmnapara u T.1.

3.2. BaxxHOoCTh adpanuu Ha ctaauu GepMeHTanuu 00yCIIOBICHA TE€M, YTO OOJIBIITUHCTBO
UCIIOJIB3YEMBIX ~ MUKPOOPTaHU3MOB-TIPOJYIICHTOB  SIBJISIFOTCS  a’pobamu. [loTpeGHOCTH B
KHUCTIOPOJIe 3aBUCUT OT KOHILIEHTpAallUd OMOMAacchl M €€ METa0OJUYEeCKOW aKTUBHOCTH, YTO
TpeOyeT peryaupoBaHusi CKOPOCTH TOJIa4u BO3/yXa B ammapar. Perynsuuio oCymiecTBISIOT MO
COBOKYITHOCTH IapaMeTpOB, XapaKTEPU3YIOUIMX METa0O0IHUYeCKyl0 aKTUBHOCTh KYJIBTYpPHI:
CKOPOCTH TIOTPEOJICHHS yTepo/ia, a30Ta, KUCIOPO/1a, MHTEHCUBHOCTH JIbIXaHUs, n3MeHeHus pH,
KOHIIEHTPAIlUK PACTBOPEHHOIO KUCIOPOAA, BA3KOCTH KYJIbTYPAIbHOU KUJIKOCTH, KOHLIEHTPAllUU
OMOMAacChI U T.II.

CamocrositenbHass padora 2 mo teme «HH:xkeHepHasi 3u3umosiorus. IlpousBoacrBa Ha
OCHOBe HMMMOOMJIM30BAHHBIX (epMEHTOB B NHIIEBOH HW  (apManeBTHYECKO
NPOMBIIIEHHOCTH

1. Ilepeuncnure MUHUMYM 4 JOCTOMHCTBA U 2 HEOCTaTKa MMMOOUIM3UPOBAHHBIX (PEPMEHTOB.
2. KpI/ICTaHJ'H/ILIGCKI/Iﬁ TPUIICUH, TPUIICUH HA NIOJMAMHUAHOM IIOJOTHE MPHUMCEHAIOT JIA JICUCHUA
paH.

A. OTKyna noiay4aroT 3TOT GepMeHT?

b. Kakoii MeTos1 (METO/bI) €ro CTabMIN3aK UCIOIB3YIOT?

3. Boibepute cBSi3M U (PYHKUHMOHAJIbHBIE TPYIIIbI, YAaCTO HCIOJIb3yeMbl€ ISl KOBAJIEHTHOTO
CBsI3bIBaHME (pepMEHTA C HOCUTEIEM IIPU XUMHUYECKOH MMMOOMIN3aluN

A. azorpymnmna b. a¢upHnas cBs3b

B. nucynsdunnas csa3pb I'. amuaHas cBs3b

IIpaBujia BbICTABJIEHNS OLIEHKH 10 Pe3YyJIbTATAM CAMOCTOSITEIbHOIi padoThI:

[TucrMenHas camocTosITeNIbHAs PaboTa COCTOUT M3 HEOOJIBIIOT0 KOJUYECTBA CPETHUX TI0
TPYJHOCTH BOMPOCOB WIIM 33JaHUN, TPEOYIOIIUX MOUCKAa 0O0CHOBAaHHOTO OTBeTa. [lMcbMeHHas
caMOCTOsITeNIbHasi paboTa CTyAeHTa JODKHA 3aHuMmarh He Oosiee 20-30 MuHYT y4eOHOTO
3aHTHSI ¢ pa300pOM MPABUIIHHBIX PEIICHUN Ha CIEAYIOIIEM 3aHIATHU. B 3aBUCIMOCTH OT YpOBHS
paboThl, CTYACHT MOJIy4aeT 32 He€ OTMETKY «3a4TCHO» UJIU «HE 3aYTCHO».

Kpurepun onieHKH THCbMEHHON CaMOCTOSITENIbHON pabOThI CTYACHTA!

3aumeno: B TUCBMEHHOW (oOpMe TMOATOTOBIEH pPa3BEPHYTHIM OTBET, COJEPKAIIUNA
OCHOBHBIC 3HAaHHUS MO TEMeE; JIOTHYHO NPEACTaBIeH 0000MIAIOMMN MaTepuall MO 3aJaHHON
npoOieme.
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He 3aumeno: JaHO HCIPABUJIIBHOC MWJIM KC, B 3HAUYUTCIIBHOC CTCIICHH, HCIIOJIHOC
PacCKphBITUE ITOCTaBJICHHOM 3aga4u C CEPbE3HBIMU Hp06eHaMI/I U cOOSIMH B JIOTMKE H3JIOKEHUS
Marcpualia, 1100 7K€ MUCHbMEHHBINA OTBET I10 3aIaHUT0 HC ITOJTY4YCH BOBCC.

Cnaua oT4eToB 110 1a00paTOpHBIM padoTam
ITo GosnbIIMHCTBY TEM Kypca CTYyJI€HbI BBIIOJIHIIOT Ja00paTOpHbIE PabOThl, OGOPMIISIOT
uxX B pabodeld TeTpamy, WHTEPHPETHPYS PpE3yJIbTaThl SKCIEPHUMEHTa, 3aTeM 3alUIIAI0T
nabopaTopHble paboThl, OTBEYAst HA BOIIPOCHI IIPEIO1aBaTels.

IIpaBujia BHICTABJIEHHS OIEHKH 110 Pe3VJbTATAM JIa00pPaTOPHOM pPadoThI:

- Omauuno BBICTABIACTCSA, €CIU OOYyYArOIIMiCS WMeEeT TIyOOKHe 3HaHHs Y4eOHOTrO
Marepuaiga Mo TeMe JIabopaTOpHOM pabOThI, MOKA3bIBAET YCBOCHHE B3aWMOCBSI3M OCHOBHBIX
MOHSATUN MCMOJB3YyEMBIX B pabdOTe, CMOI OTBETUTHh HA BCE YTOUHSIOIIME W JOMOJHUTEIHHBIC
BOIIPOCHI, JEMOHCTPUPYET 3HAHMUSI TEOPETUYECKOrO0 M IPAKTUYECKOr0 Marepuajia IO TeMe
nabopaTopHOM paboOTHI, OMpEAeNsieT B3aWMOCBI3M MEXIY TOKa3aTelIMH 3a1adyu, JacT
MPaBUJIBHBIN AJNTOPUTM PELIEHUs, OINPEAENsieT MEXIUCUMUIUIMHAPHBIE CBSI3U MO YCJIOBHIO
3aJaHu.

- Xopowio BBICTaBIsIeTCS, €clu OOydaloIuiics MOKas3al 3HaHHe Y4eOHOTOo MaTrepuana,
YCBOWJI OCHOBHYIO JIMTEPATYpPy, CMOI OTBETUTh I[OYTM TIOJIHO HA BCE 3aJlaHHbIC
JOTIOJTHUTENIbHBIE W YTOYHSIOIME BOMPOChl. OOy4aromuiicss JAeMOHCTPUPYET 3HAHUA
TEOPETHUYECKOT0 W MPAKTHYECKOr0 Marepuaia Mo TeMme JJabopaTopHOM paldoThl, AOIYyCKas
HE3HAYUTEJIbHBIE HETOYHOCTHM MpPW  PEHIEHUM 3ajJady, HMes HENOJIHOe TMOHUMaHHUE
MEXIUCIUTUTMHAPHBIX CBSI3€U MIPU MPABUILHOM BBIOOPE aliTOPUTMA PEIICHUS 3a/1aHHUS.

- Yoosenremsopumenvro BBICTABISETCS, €clU 00yYalOIIUiCS B LEJIOM OCBOWJI MaTepual
nabopaTopHO pabOTHI, OTBETHJI HE Ha BCE YTOYHSIONIUE U JIOMIOJHHUTEIbHBIE BOMPOCHI,
oOyJaronuiicss 3aTpyaHSAETCS ¢ MPaBUIBLHOM OLIEHKOW MPEANOKeHHOM 3a1aun, MaéT HemOTHBIN
OTBET, TPEOYIOMIHMI HABOSAIIUX BOMIPOCOB MPEMOIaBaTENIsA, BHIOOP aITOPUTMA PEIICHUS 3a/1auu
BO3MOXEH IPU HABOIALIMX BOIPOCAX MPENOIaBATENA.

- Heyooenemeopumenbno  BBICTaBISETCS  OOydaromeMmycsi, €ClIM OH  HMeEeT
CYIIIECTBEHHBIE MPOOEbl B 3HAHUSIX OCHOBHOTO Y4eOHOTO MaTepuana JabopaTopHOW paboThI,
KOTOPBIN IOJTHOCTBEO HE PACKPBLI

@OH/BI OLICHOYHBIX CPEACTB MO JUCHHUILUIMHE TPEAYCMaTPUBAIOT TPOBEPKY UHINKATOPOB
JIOCTUKEHUSI KOMIIETEHLIUM .

2. Cnincox BONPOCOB M (MJ1H) 3alaHUH /151 IPOBeeHUS MPOMEKYTOYHOH ATTeCTAMHI
Cnmcox BONPOCOB K 3a4eTy:

[Mpeamer u 3HaueHHe OMOTEXHOJIOTHH. MIcTOpUs pa3BUTHSI.

[TpeumyiecTBa OMOTEXHOJIOTHUYECKUX TPOIIECCOB.

Kpatkast xapakTepucTHKa OCHOBHBIX HalPaBJICHUI OMOTEXHOJIOTHH.

OCHOBHBIE TOCTHKCHHS TIPOMBIIIJICHHON MUKPOOHOJIOTHH Ha MPETPUITHSIX.

OO011iee MOHATHE O KYIBTUBHPOBAHUU KJIETOK.

3a1ayn KyJbTHBUPOBAHUS KJIETOK B OMOTEXHOJIOTHH.

OCHOBHBIE 3TaIlbl KYJIFTUBUPOBAHUS KJICTOK B OMOTEXHOJIOTHH.

[TpUHIMIBI TIOJYYEHUST TOCEBHOIO Marepuanga W €ro XpaHeHHE JUIs HCIOJIb30BaHUS B
OMOTEXHOJIOTHH.

9. OnmcaHue KICTOYHBIX JIMHUN JKMBOTHBIX, HCIIOJIB3YEMbIX IPH OHOTEXHOJOTHYECKOM
MOJYYCHUU OCJIKOB B MHIIEBOM MPOMBIIUICHHOCTH.

10. Acerntruueckast IOATOTOBKA 3aMOPOKEHHBIX KYJIBTYP K TIOCEBY B ITUTATCIBHYIO CPEY.

NN E
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11. Acentuueckasi TOATOTOBKA KJIETOYHOM KYJIBTYpbl JJIsl BBIPAIIMBAHUA B Ka4aJOYHOM
HWHKyOarope.

12. ABTOMaTHUYECKH KOHTPOJIUPYEMBIE TApaMETPhl POCTA KICTOYHOM MOMYIISINHA B OHOpEaKTope.
13. ITapameTpsl pocTa KJIETOYHOM MOMYJSLMHA B OMOPEaKTOpe, KOHTPOJIMPYEMbIE BPYUHYIO.

14. [TapameTpsl osIy4eHUs LIEIEBOr0 OEIKa U OCTAaHOBKHM IIPOLIeCcCa KyJIbTUBUPOBAHUS

15. TlonsiTre 0 GMopeakTopax, Ux MpeIHa3HauYCHHUE.

16. OTnuuuTenpHble  4YepThl OMOTEXHOJIOTMYECKHMX IPOLECCOB B CPAaBHEHUH C  YHCTO
XUMHUYECKUMH.

17. Muddepenunariyist 6HOPEaKTOPOB MO OTHOIIECHHUIO K BUY KYJITUBUPOBAHHS U 00BEMY.

18. Ilpuniun paGoTel peakTOpOB NEPUOIUIECKOTO AEHCTBHSL.

19. lononHuTENbHBIE BO3MOXKHOCTH PEAKTOPOB IEPHOAUYECKOTO JEHCTBUS C J100aBICHUEM
cyOcTpara.

20. TpeOoBaHHS K MacCOTIEPEHOCY BEIIECTB B OMOPEKTOPaX.

21. O6ocHoBaHuUe BbIOOpa crioco0a nmepeMelnBanus B OHopeakTopax.

22. Turbl OMOPEaKTOPOB TI0 CIIOCO0Y MepeMEeITHBAHNS.

23. OcoOeHHOCTH MEXaHMYECKOTO MepeMeNInBaHusl B OMOpeakTopax.

24. KoHCTpyKIHsI OMOPEaKTOPOB ¢ MEXaHHUECKUM TTEPEMEITHBAHUEM.

25. 3aaun ¥ 3HaYCHUE UH)KEHEPHON YH3UMOJIOTUU

26. UmmoOumm3oBaHHbIe (PEPMEHTHI U KIIETKA MUKPOOPTaHU3MOB

27. Meronpl ummoOmnmu3anuu ¢GpepmeHToB. [IpenmyiectBa MMMOOUIU30BAaHHBIX (DEPMEHTOB.
CTabuIbHOCTh UMMOOMIIN30BAaHHBIX (DEPMEHTOB.

28. KpynnHOTOHHa)XXHbIE TPOU3BOJCTBA HA OCHOBE MMMOOMIIM30BAaHHBIX (DEPMEHTOB M KIIETOK B
NUIIEBON U (apMalleBTUYECKON TPOMBIIIIIEHHOCTH.

29. OCHOBHBIE ATaIlbl FTEHETUYECKON HHKEHEPUH Ha IIpUMepe OakTepuil.

30. Crioco0BI OTy4eHUs TEHOB.

31. IlepcriekTUBBI TeHETUYECKOM HHKEHEPUH.

32. TILIP-meTox ¥ ero NpakTHYECKOe MPUMEHEHHE.

33. benkoBast HHXKEHEPHUSL.

34. TlpumMeHEHHE COBPEMEHHBIX METOIOB pa3lelieHUus: OMOMOJIEKYJ Ha MOJEKYJISIPHOM |
Ha/IMOJICKYJIIPHOM YPOBHSIX.

35. Meton nenrpudyruposanus. Llearpudyrn punsrpyronme u ocaaurensusie. LleaTpudyru-
cernaparopsl.

36. Meton memOpaHHOW (uiIbTpaiui. Pa3sHOBHAHOCTH MeTona MeMOpaHHOH (WIbTpanuu:
00paTHBI 0cMOC; HAHOMUIIBTPALUS; YIbTPAQUIBTPALU; MUKPO(DUIbTPALIHSL.

37. Nnamu3. Cyts Merona. [IpiMeHeHue mpu n3roTOBJICHUH JIEKAPCTBEHHBIX CPEICTB.

38. Dnexrpoananus. [IpuMeHeHre Ha TPOMBIIIUIEHHBIX TPOU3BOICTBAX.

39. TeHaeHIUHN pa3BUTHS OMOTEXHOJIOTHH.

OueHka yCTHOIO OTBETa Ha 3a4eTe
VY CTHEBII OTBET HA 3a4Y€ETE OIIEHUBAETCS 10 2 OAIIBHOU CUCTEME.

OTMeTKa «3a4TCHOY CTaBUTCH, €CJIIN:

- 3HaHUA OTJINYarOTCsA FHY6HHOﬁ )51 COACPIKATCIIbHOCTLIO, HacTCs MIOJTHBIN
I/IqupHBIBaI-OIIII/Iﬁ OTBCET, KakKk Ha OCHOBHBIC BOIIPOCHI K 3a4€Ty, TaK HW Ha
JOITIOJIHUTCIIBHBIC,

- CTYZICHT CBOOOTHO BJIaJIe€T HAyYHOH TEPMHHOJIOTHUEH;

- OTBET CTYAEHTa CTPYKTYpPHUPOBAH, COACPKUT AHAIM3 CYLIECTBYIOIIUX TEOPU, HAYUHBIX
IIKOJI, HANpaBJeHUH U UX aBTOPOB IO BOIIPOCY Oumiera;

- JOTUYHO ¥ JIOKAa3aTeJIbHO PAaCKPHIBACT MPOOIEMY, PEITI0KEHHYIO JUIS PEIICHHS;

- OTBET XapaKTEPHU3YeTCs TITyOMHOMU, TTIOJTHOTON M HE COACPKUT (PaKTUIECKUX OIIHNOOK;

- OTBET WJUTIOCTPUPYETCS MpUMEpaMH, B TOM 4HCIE M3 COOCTBEHHOH NMPaKTHKH;
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- CTYAEHT JEMOHCTPUPYET yMEHHME apryMEHTUPOBAaHO BECTH  JUAJIOl U HAYYHYIO
JUCKYCCHIO.

OTMeTKa «HE3aUTCHO) CTaBUTCi, CCIIN:
- 06Hapy>1<eH0 HC3HAHWEC WJIM HCIIOHUMMAHHUC CTYACHTOM CYH1HOCTHOI>'I qaCcTu JUCLHMITIIMHBI,
- COACPpIKAaHUE BOIIPOCOB ouiera He PaCKpbITO, AOINYCKArOTCA CYIICCTBCHHBIC (baKTI/I‘IeCKI/Ie
OH_II/I6KI/I, KOTOPBIC CTYACHT HC MOXKCT UCHIPABUTH CAMOCTOATCIILHO,
- Ha 6OJ'IBH_IYIO 4aCTb JOIIOJHUTEIIBHBIX BOIIPOCOB IIO COACPKAHHWIO JSK3aME€Ha CTYACHT
3aTPYAHACTCA OAaTh OTBCT WJIM HC OACT BEPHBIX OTBCTOB.
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IIpunoxenne Ne2 k paGoueil nporpamMme AU CHHUIIIMHBI
«OCHOBBI OMOTEXHOJIOTHI»

MeToanyeckue yKa3aHUs JJIsA CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIIMHBI

OcHoBHOW (OpMOI H3JIOKEHHS YYeOHOro  MaTepuajga Mo JAUCHUILIMHE «OCHOBBI
OMOTEXHOJIOTHIY SIBJISIFOTCS JIEKIIUU U J1a00paTOpHbIC 3aHATUS C UCIOJIB30BAHUEM TPE3CHTALNN
U BHJICOMATEPUAIOB. DTO CBA3aHO C TEM, YTO YYEOHBIH MaTepuan COACPIKHUT OOJBIIOE YHCIIO
Ta0JIMIl, PUCYHKOB, CXEM, KOTOpBIC 3aTEM HCIIOJNB3YIOTCS CTYJICHTAMH B CaMOCTOSITEIBHON
paboTe MpH MOJATOTOBKE K 3aHATHSM.

OdeHb BaKHBIM KOMITOHEHTOM 3aHSTHI SIBIISIETCS BHIMOJTHEHHUE J1a00paTopHbIX pador. 1o
pe3yibTaTaM  HPOJECIAHHOH  pabOThI  CTYACHTBHI  (DOPMYJIMPYIOT  BBIBOJABI,  yd4arcs
UHTEPIPETHPOBATH PE3YJITATHI IKCIIEPUMECHTA HA OCHOBE aHAJIN3a JINTCPATYPHBIX JTAHHBIX.

OCBOUTH BOIMPOCHI, H3JIaraeMble B IMPOIECCE M3YUYCHHs JUCIHUILUIMHBI CaMOCTOSTEIBHO
CTYIEHTY CcioxHO. [ToaToMy mocemeHne BCeX ayIUTOPHBIX 3aHATHUN SBISETCS COBEPIICHHO
HEOOXOIUMBIM.

3aBepmaronieit (HopMoi KOHTPOJIS IO JAHHOHN TUCIUIUIMHE SIBJISICTCS 3a4€T, OJTOTOBKA
K KOTOPOMY JOJDKHA OCYILIECTBIIATHCS MPEUMYIICCTBEHHO C HCIOJIB30BAHUEM MAaTEPUAIOB
JICKIIUH, 3aJaHUi, BBITOIHIEMBIX CTYICHTAMH Ha J1a00paTOPHBIX 3aHITHSIX U MPH MOJTOTOBKE K
HUM, & TaKXKe y4eOHOH JIUTepaTyphl, yKa3aHHON B COOTBETCTBYIOIIEM pa3Jielie TIPOTrPAMMBI.

Y4eOHo-MeTOoAMYECKOE 0O0ecieYeHHe CAMOCTOATEIbHOU PadoThI CTYAEHTOB MO IMCUMILINHE
st camocToATeNnbHOM paboOThl CTYJIEHTOB PEKOMEHIYETCSl MCIOJIb30BaTh JUTEpaTypy,
YKa3aHHYIO B pa3jene 8 JaHHOM MporpaMMbl.

Taxoke 115 mo00pa yueOHOM JInTepaTypbl peKOMEHAYETCSl UCTIONb30BaTh PSIJI MHTEPHET-
pECYPCOB:

1. http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php Dnexrponnas 6ubnuoreka yueOHBIX
matepuanoB SApl'Y: OGomee 3000 mMOMHBIX TEKCTOB YYEOHBIX U Y4eOHO-METOIMYECKHX
MaTepHaJIOB 110 OCHOBHBIM U3yYaeMbIM JUCIUTIINHAM, U3JJAHHBIX B YHUBEPCUTETE.

2. http://urait.ru DNeKTPOHHO-OMOIMOTeUHAs cucremMa «Opai»:
MYJIBTHAUCIUIUIMHAPHBIN  pecypc (yueOHasi, HaydyHas U XyJO0XKECTBEHHas JIUTepaTypa,
MEePUOHNKA)

3. http://window.edu.ru/catalog Mudopmarimonnas cucrema "EquHOoe OKHO gocTyma K
oOpa3oBaTenbHBIM  pecypcaM":  CBOOOAHBIM  JOCTYl K  HUHTETPAIbHOMY  KaTalory
00pa3oBaTeNbHBIX HHTEPHET-PECYPCOB M K DJIEKTPOHHOW OHMOIMOTEKE y4yeOHO-METOIUYECKHUX
MaTepuaoB JUIs 001Iero u mpohecCHOHaTBLHOTO 00pa30BaHUsI.
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