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1. HEJIb OCBOEHUSA JUCIHUIIJINHBI

lenpro ocBoeHms AuCHUIUIMHBI  «[IpoMbIIIeHHass MHUKPOOHOJIOTHS»  SBISETCS
dbopMUpOBaHHE y MATHCTPOB COBPEMCHHBIX IPEJACTABICHUM 00 YpPOBHE HAyYHBIX
JOCTH)KCHUH B 00JacTH  TMPOMBINIJICHHOW MHUKPOOHOJOTMM H  3HAKOMCTBO C
CYIIECTBYIOITUMH TPOMBINIJIEHHBIMA TIPOIIECCaMd  MHKPOOHOTO CHHTE3a IIeJIEBBIX

HIPOJYKTOB.

2. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA IUCHUIIJINHBI

OcBoenne aucuumiauHbel «IIpomblluIeHHAass MHUKPOOMOJIOTHS) HANpPaBICHO HA
dbopMupoBaHme y 00y4aromMXcs CIeIYIOUUX KOMIIETEHIUN (4acTh KOMITETEHITUH):

Tabnuya 2.1. Illepeuenv xomnemenyuiul, Gopmupyemvix y 00y4arOwWuxcs npu
0CB80EHUU OUCYUNTIUHDBL (De3)IbMambl 0C80EHUS OUCYUNTUHDBL)
HNHaukaTopbl JOCTHKEHUS

Hudp KoMmnerenuus KOMIIEeTeHIIM U
(B paMKax JaHHOW JTUCITUTIIUHBI)
Crniocoben pa3palaTbiBaTh u | [IK-2-n-1. Konrponupyer

YCOBEPIIEHCTBOBATh  pEUEeNnTypy U | ompeaeneHus: GU3NKo-XUMHUYECKUX U
TEXHOJIOTUU TIONYyYEHUSI KOMIIO3UIUI ¥ | TEXHOJOTHYECKHX XapaKTEPUCTUK
IIK-2-H. | MaTepuaios. MOJIETIbHBIX 1 Ta00PATOPHBIX
00pa31oB, MOJYyYEHHBIX CYOCTaHIIUN 1
KOMIIO3UIINN.

Crnocoben Ha ocHoBe kputhueckoro | IIK-3-H-2. OuenuBaer puck
ananu3a pesynbratoB HUP u HUOKP | BHeapeHUst HOBBIX TEXHOJIOTUHN U
OLICHUBATH NIEPCIIEKTUBBI uX | OMOTEXHOJIOTH.

MK-3-H. | npakTHYecKoro IIPUMEHEHUS U
IPOAOIDKEHUsT paboT B BbIOpaHHOM
obOacTu XHAMUH, XHUMUYECKOU
TEXHOJIOTUM WM CMEXHBIX C XMMHEH
HayKax.

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

Jucnummnaa «IIpoMblnieHHass MUKPOOHOJIOTHS) OTHOCHTCS K 9acTH, PopMUpyEeMOit
y4aCTHUKaMH 00pa30oBaTENIbHBIX OTHOIIEHUH, Onoka 1 ydyeOHOro miaHa MW sBIsSETCA
JTUCLUTUIMHOMN IO BBIOOPY.

B pamkax OIl BO oOyuarommecs Taxke OCBaWBAIOT JIPYrHe AUCLUUIUIMHBI W/WIN
NPAKTUKH, CHOCOOCTBYIOIIME JOCTUXKEHUIO 3aIllIaHWPOBAHHBIX PE3yIbTaTOB OCBOEHUS
JucUIUIMHGL «[IpoMbllIIeHHAss MUKPOOHOIOTUS.

Tabnuya 3.1. Ilepeuens xomnonenmos OIl BO, cnocobcmeyowux 00CcmuiceHuro
3aNJIAHUPOBAHHBIX PE3YIbMAMO8 0C80EHUSL OUCYUNTUHBL

IlpenmecTByrommue Ilocaenyromue
Hudgp Hauwvenosanue )II/ICEHI:IJ]MHLJMOI:ynn, )I]/ICIII/IHJII/I?—I)II)I/;IHOI[)’JII/I,
KOMIIEeTeHIINH * %
NPAKTHKH NPAKTUKHU
TIK-2 Cnocoben paspabateiBaTh | PUBUKO-XUMUYECKHE [Ipumenenue
ey YCOBEPIIEHCTBOBATH | METO/Ibl aHAJIN3a MOJINMEPOB B




IIpeamecrByroumue IHocaenyromme
HIudgp Haumenoane zmcEnI:IJmHLJMOI;Ime, nncunnnnf[}lil/;{uouynn,
KOMIIeTEHIIUH % *
NPaKTHKH NPAKTHKH
peuentypy u texHosoruu | Kypcosas pabora | OMOMEIUITMHCKOM
MOJIyYEHUsI KOMNO3ULMH U | «brnoxumnueckue U | TEXHOJIOTHH u
MaTepHaoB. (dhapmaieBTHUECKHE HAaHOTEXHOJIOTUH,
TEXHOJIOTUH Hanorexnonoruu B
OcHOBBI MEJIULINHE
bapmalieBTUYECKOM
TEXHOJIOTHH u
HaHOTEXHOJIOTUU
buoxumuueckue
TEXHOJIOTHH MOJIy4EeHUs
BAC
OcHOBBI  (QPUTOXUMHH U
TEXHOJIOTHH
¢duTonpenapaTos
Onenka 0e30MmacHOCTH
MPOJYKIUH HAHOUHYCTPUHU
XuMusg  OMOOpPraHUYECKHUX
COeIMHEHUN
Crocoben Ha ocHOBe | OxpaHa 00BEKTOB
KPUTUYECKOI'O0  aHajIu3a | MHTEJUIEKTYalbHOM
pesyastatoB HUP  u | cobctBeHHOCTH [Ipumenenue
HUOKP ouenuBath | Kypcosas paboTta | moJIuMepoB B
MIEPCIIEKTHUBBI nx | «IlarenTHEIE OMOMEIUITMHCKON
IIK-3-H. | IpaKTHYECKOTo HCCIeA0BaHUS» TEXHOJIOTHH u
MIPUMEHEHUS U | XuMusi OMOOPraHUYECKHX | HAHOTEXHOJIOTHH,
MPOJOIKEHHUsT PaboT B | COETUHEHUI Hanorexnonorun B
BBIOpaHHOM obnactu | OueHka 0€30MacHOCTH | METULIMHE
XUMUU, XUMHUYECKOH | MPOAYKIIMH HAHOUHIYCTPUHU
TEXHOJIOTHU UITU CMEKHBIX
C XMMHEHN HayKax.

* - 3aMoNHSETCS B COOTBETCTBUH ¢ MaTpuiei kommneteHuit u CYII OIT BO

4. OFBEM JUCIHHATILIANHBI 1 BUJbI YYEBHOM PABOTHI

OO0mas TPYIOEMKOCTh  JTUCHUIUIMHBI  «IIpoMBINIIIEHHASS ~ MHKPOOHOIOTHS
COCTAaBJISIET 3 3aYETHBIX €IUHMUII.

Tabauya 4.1. Buowl yuebnoii pabomur no nepuodam océoenus OIT BO onss O4HOH
¢opmvl 06yuenus

. BCETIO, Cemectp(-b1)
Buna yueOHo# padoThI AK L 1 2 3 4

Koumaxmmnas paboma, ax.u. 54 54
B TOM YHCIIE!

Jleximu (JIK) 18 18
Jlaboparopubie pabots (JIP) 18 18
[Tpaktnueckue/cemunapckue 3austus (C3) 18 18
Camocmosmenvrnas paboma odyuaowuxcs, ax.u. 36 36
Konmponw (sx3amen/3auem c oyenkotl), ax.u. 18 18




i BCETI'O, Cemectp(-b1)
Bup y4eoHoii padoThl . . > . )
OG61ast TPYA0eMKOCTh AHCIUILINHBI aKq. 108 108
" pyA Auet 3a4.€11. 3 3

Tabauya 4.2. Buowr yueonoi pabomel no nepuodam océoenus Ol BO ons O4HO-
3AO0YHOMH popmvl 0OyueHus

. BCEI'O, Cemectp(-b1)
Bupa yueOHoii padboThl AL 1 2 3 1

Konmaxmmnas paboma, ax.u. 36 36
B TOM YHCJIE:
Jleximu (JIK) 18 18
Jlaboparopubie pabots (JIP) 9 9
[Tpaktrueckue/cemunapckue 3austus (C3) 9 9
CamocmosmenvHnas paboma odbyuarowuxcs, ax.u. 54 54
Koumponw (sx3amen/3auem ¢ oyenkoli), ax.u. 18 18
OO0mas Tpy10eMKOCTb JHCIUILTHHBI kA, 108 108

3a4.e. 3 3

5. COAEP KAHUE JUCIUIIJINHBI

Tabnuya 5.1. Cooepocanue oucyuniunol (Mo0yis) no eudam yueonol pabonol

HaunmeHnoBanue pasaeia Bun yueonoii
Conep:xanue pa3jaena (TeMbl) %
JAUCHMILTHHBI padoThI
Paznen 1. Ilpenmert u Tema 1.1. Mopdonorus Oakrepuii. CtpoeHue
3ajJjauy MnpeaMeTa OakTepHuaIbHOI KJIETKH. [TpuHIMIBL TIK. JIP
IIPOMBIIITIEHHON KJaccu (KA MUKPOOPTaHU3MOB. ’
MHUKPOOHOJIOTHH.
Paznen 2. ®usnonorus Tema 2.1. Xumuueckuif cocTaB MHUKpPOOHOMN
MHKPOOPTaHH3MOB. kieTku. [Tutanue (TUIIBI U MEXaHU3M), IbIXaHUE K. JIP
MUKpOOpranmsmoB. PocT u  pa3MHOXXeHHe ’
MHUKPOOOB.
Paznen 3. bakrepuodaru. |Tema 3.1. bakrepuodaru, ux npupoza, TIK. JIP
CTpOEHHE, IPAKTUYECKOE TPUMEHEHHUE. ’
Paznen 4. I'enetuxa Tema 4.1. TeHetuka MMKpPOOPraHH3MOB.
MHUKpPOOPTaHHU3MOB. [Tonstue o ¢enorune u reorune. Kareropun
W3MEHUYUBOCTH. Ananranus, MyTallHH, JIK, TP, JIP
PEKOMOUMHAIIUY.
Paznen 5. I'ennas |Tema 5.1. I'ennass umxenepus u ee pons B| JIK, IIP, JIP
VHXECHEPUSI. CO3aHMHU JIEKAPCTBEHHBIX MTPENAPATOB.
Pazgen 6. BakuHEI. Tema 6.1. Bakmuuoel  KJIacCHYECKHE U JIK, I1P, JIP
coBpeMeHHble. lIpuHLIMNBI W3rOTOBIEHUS U
npuMeHenusd. [IpenmyiiecTsa u He1OCTaTKH.
Paznen 7. Bnusnue Tema 7.1. AcenTuka, AQHTHCEIITHKA, JIK, ITP, JIP
(bakTOpoB BHEIIHEH CTepuIn3anus, 1e3MHPEeKIus, KOHCepBaIusl.
Cpelibl Ha
MHUKPOOPTaHU3MBI.
Paznen 8. Autubnoruku. |Tema 8.1. ®opMbl B3aMMOOTHOLIEHUN MEXIY JIK, I1P, JIP
MuKpoopranumMamu. CumOno3. AHTAaroHusM.
AHTHOMOTUKH: TPOMCXOXKIECHUE, CHEKTp U
MeXaHu3M JnedcTBus. lloO0ouyHOE meicTBHE




HaumeHoBaHue pa3jaesa

Conep:xanue pa3aena (TeMbl)

Buna yueonoii

JUCHUILINHBI padoThI™*
AHTUOMOTUKOB Ha MUKPO- U MaKpOOPTraHU3MBI.
[TpuHIIMIIBL palMOHAIBHOMN
aHTHUOMOTUKOTEPAIINH.
Pazpnen 9. Tema 9.1. MukpoOuonorus JieKapCTBEHHOTO JIK, ITP, JIP
PacnipocTpanenue u posb |pacTUTEIBHOIO U JKUBOTHOTO ChIPbs U TOTOBBIX
MUKpPOOPIraHU3MOB B JICKapCTBEHHBIX (HOpM.
OKpY>Kalolleu cpere.
Paznen 10. Tema 10.1. KonnuecTBeHHbIE XapaKTEPUCTUKU JIK, I1P, JIP
depMeHTaMOHHBIE pocTa M NPOAYKTMBHOCTH MMKPOOPraHM3MOB.
[IPOLECCHI B Kunernka pocta MHKPOOPraHu3MoOB. THIIBI
MHUKPOOHOIOTNYECKON (bepMeHTaLnOHHBIX IIPOLIECCOB u ux
IPOMBIIIJIEHHOCTH. KOJIMYECTBEHHbIE II0Ka3aTeiau. buopeakTopsl
Ui a3pobHoit pepmenTanuu. Cpenbl U ChIpbe
JUISL. MUKPOOMOJIOTMYECKON MPOMBIIIEHHOCTH.
Beiienenue npoaykra.
Paznen 11. Tema 11.1. CyOctparel mis TMOJXy4EHHUS JIK, I1P, JIP
[TpoMmblIITIEHHBIH 0€IKOBO-BUTAMUHHBIX KOHIIEHTPATOB.
OnocuHTEe3 OEITKOBBIX Caxapoconepkamue  cyOCTpaThl:  OTXOMBI
BEIIIECTB. caxapHoii, CIIUPTOBO, LEJUTFOJIO3HOM
IIPOMBIIIJIEHHOCTH, TUIPOJIN3ATHI
pacTUTENIbHBIX OTXOJI0B. Ocobennoctu
MUKpOOHOTO  pocTa Ha  yIJIEBOJOPOJAX.
TexHonornueckas cxema IPOM3BOJICTBA
OenkoBbIX BemiecTB. OCOOCHHOCTH TOJTYYESHHS
Oenlka  OAHOKJETOYHBIX HAa  COUpPTaX U
IPUPOJIHBIX Ia3ax.
Pa3nen 12. Tema 12.1. CyOcTtpaThl M HpPOAYLEHTHl A JIK, I1P, JIP
MuxkpoOuosioruueckuit MIOJIy4eHUsI AMHUHOKHCIOT. PerynstopHsle u
METO/]] TIOJYyYEHUS ayKCOTpo(pHbIE  MYTaHTBl —  TMPOIYLEHTHI
AMUHOKHCIIOT. amuHokucioT. CocraB cpen aias OMOCHHTE3a
AMUHOKHUCIJIOT. TeXHMKa BBIJIEICHUS U OYUCTKU
AMUHOKHCIIOT. TexHonorus MOJIyYEHUs
IJIyTaMUHOBOM KHCIIOTBHI. TexHonorus
MIPOU3BOJICTBA JIU3HHA, TpunTodaHa.
JIBycTyneHuaTroe noJlyueHHe aMHHOKHCIOT W3
OMOCUHTETUYECKUX MPEAIIECTBEHHUKOB.
Pa3nen 13. Tema 13.1. Cpenpl u anmaparsl, IPUMEHSEMBbIE JIK, I1P, JIP
MukpoOuosoruyeckoe JUIsL  TIONYy4YeHHs]  OpraHMYeCKUX  KHCIOT.
nostyueHue oprannyeckux |[loBepxnoctHoe U riyOuHHOE
KHCJIOT. KynbTuBHpoBaHue. Cpenapl Uil TOJTY4YEHHUS
OpraHMYeCcKUX KHUCIOT. ITomyueHne kKoHEUHOro
npoaykta. Ilonydyenne JTMMOHHOH, MOJIOYHOM,
YKCYCHOH M JIp. KMCJIOT.
Pazgen 14. Tema 14.1. TexHoNOTHS TOTYyYECHUS] BATAMUHOB. JIK, T1P, JIP
Muxkpobuosornyeckui Ilonyyenne BuramumHa Bi2 ¢ mnomousro
CUHTE3 BUTAMHUHOB. MIPOMUOHOBOKUCIIBIX u METaHOTE€HHBIX

O0akTepuil. MUKpPOOPTaHU3MBI — MPOIYIECHTHI
pubodaBuHa M €ro  IMOJy4YeHue B
MPOMBINIIEHHOCTH. [IyTH OHoKOHCepBaluu MIpH
CHHTE3€ aCKOPOMHOBOM KHCIIOTHI.




HaumeHoBaHue pa3jaesa Buna yueonoii

Conep:xanue pa3aena (TeMbl)

JUCHUILINHBI padoThI™*
Pa3pnen 15. Tema 15.1. Ilonucaxapuapl IUTOIJIA3MBI M JIK, T1P, JIP
IIpomsllIeHHOE MeMOpaHHBIX CTPYKTYP. ITonucaxapuael
MOJTYYCHUE MUKPOOHBIX  |KJICTOYHBIX CTEHOK. Breknerounsie
MOJINCAXapHUIOB. noyMcaxapuibpl. bHOCHMHTE3 MOnMcaxapuiaoB.

CocraB muTaTeNbHBIX CpeA JUld IMPOU3BOJACTBA
nosimcaxapuos. [IpakTnyeckoe UCIIOIb30BaHUE
MHUKPOOHBIX IOJIMCAXAPHUJIOB.

Paznen 16. buocunres Tema 16.1. OOpa3oBanue aHTUOMOTHUKOB B JIK, ITP, JIP
AHTHOHUOTHKOB. MPOMBIIIICHHBIX ~ YCJIOBUSX. BblneneHne u
OYUCTKA AHTHOMOTHKA. AHTUOUOTHUKH,

oOpa3yemble aKTHHOMHUIETaMH, OaKTepUsMH,
MUIeTHATBHBIMU TpubaMu. [lyTu moBbIeHUs

OouocuHTE3a AHTUOUOTHKOB
MHUKPOOPTaHU3MaMHU.
Pazpen 17. [lonyuenue Tema 17.1.  OcobenHoctu  (epMeHTOB JIK, I1P, JIP
(EpPMEHTHBIX TIPEMapaToOB. [ MUKPOOPTaHU3MOB. DepMeHTBI
MUKPOOPTaHU3MOB, MIpUMEHsIEMbIE B
IIPOU3BOJCTBE. [Tonyuyenue AKTUBHBIX
MIPOYILIEHTOB MUKPOOHBIX (bepMeHTOB.
[TutaTenbHbIe Cpenbl IS KyJIbTHUBHPOBAHHS
MUKPOOPTaHU3MOB. Boigenenue u
crabunmusanuss  ¢epMeHTOB.  [IpuMeHeHue
(hepMEHTOB.
Pazpnen 18. Tema 18.1. [IpousBocTBO BaKI[VH, JIK, ITP, JIP
[TpousBoscTBa, OakTepuodaron u MpernapaTos,
OCHOBaHHBIC Ha HOPMATH3YIOIIUX MUKPO(MIOPY YeIOBEKa.
MOJTy4€HUU MUKPOOHOM
OHOMAacCCHI.

* - 3anonHsercs Toibko o QUHOM dopwme obyuenus: JIK — aexyuu; JIP — nabopamopuvie pabomut; C3 —
cemunapckue 3ausmust, [IP — npaxmuyeckue 3ausimust.

6. MATEPUAJILHO-TEXHUYECKOE OBECNIEYEHUE
TV CHUIIAHBI

Tabauya 6.1. Mamepuanvro-mexuuueckoe obecneyerue OUCYUNIUHbL
Cnenmnanu3upoBaHHoOe
yueOHOe/1adopaTopHoe

odopynoBanmue, [10O n
MaTepuaibl 1J1s1 0CBOEHHSA
AUCHUTLTAHBI
(pu HEOOXOMMOCTH)

Tun ayauropumn OcHamenue ayiuropuu

Aymuropust Ne 636_juisi mpoBeneHus KOMIIIeKT

3aHATUN JIEKIIMOHHOT'O THUIIA, .
cCHelralIu3upoBaHHON MeOenu;
OCHAILICHHAs KOMILIEKTOM
. . | TEXHUYECKHUE CPEACTBA!
CHeLHaTU3UPOBAHHON MeOeNH; TOCKON Nl
JlexunoHHas MynbTUMEANIHBIA IPOEKTOP
(axpaHOM) u TEXHUICCKUMHU
cpencTBamMu MyJIbTUMEANA Everycom
P . y Hoyt6yk Lenovo Thinkpad
IIPE3ECHTALAMN.

L530 Intel Core i3-




Tun aynuropuu

OcHamenue ayiuropuu

Cneunajan3upoBaHHoOe
yueOHOe/1adopaTopHoOe
obopynosanue, I[10O u
MaTepHuaJIbl JI1 0CBOCHHS
AUCHUILIUHBI
(mpu HEOOXOUMOCTH)

2370M_2.4GHz/DDR3 4 GB,
lmt

O6CCHC‘IGH BbIXO/J B MHTCPHCT.
KomrmuiekT npesentanuil.
Windows XP, Microsoft Office
2007, Microsoft Security
Essentials

Aymutopuss Ne 636 st mpoBeneHHS

Komniekr
CreIMaJIu3upOBAHHON MeOeIH;
TEXHUYECKUE CPEJICTBA!

3aHSITUA CEMUHAPCKOTO Thna, | MynbTUMEIUIUHBIN IPOEKTOP
TPYIIIOBBIX WM MHAUBUAYaJIbHBIX | Everycom
KOHCYJIbTAIlHi, TeKymero koutposst u | Hoyroyk Lenovo Thinkpad
POMEKYTOUHON arrecraimu, | L530 Intel Core i3-
CemuHapckas
OCHAaIEHHAA komruiektoM | 2370M_2.4GHz/DDR3 4 GB,
CrielMaIu3upoBaHHon  mebenmu  u | lmT
TEXHUYECKUMU cpenctBamu | OOecrieueH BBIXOJI B UHTEPHET.
MYJIbTUMEINA IIPE3CHTALUH. KommuiekT npesenTanuii.
Windows XP, Microsoft Office
2007, Microsoft Security
Essentials
Kommnekr
CHeIHaTu3UpOBAaHHON MebemH;
TEXHUYECKHE CPE/ICTBA:
Bbuocranums IM-Q NIKON;
Nuxy6arop CO2 CCL-050B-8
Esco Global «Escow;
AxBamuctuisaTop J12-10
Ayautopus [1-9 nnsa npoBeaeHus «OMO» CII6;
MPAKTUYECKHUX 3aHATUH, JlamunapHsIii 60kc «BJI-22-
VHIUBUAYAIbHBIX KOHCYJIbTALIAM, 1200» «CAMIIO» Poccus;
MpaxTiueckue TEKYLIET0 KOHTPOIA 1 DKCTpyaep JIHIOCOM py4HOU
e MIPOMEKYTOUHOM aTTeCTalUH, (mmpunesoii) Ha 0,5 M

OCHAIICHHAas1 KOMIIJICKTOM
CHEIMAIN3UPOBAaHHON MeOenu 1
000pyTI0BaHUEM.

LiposoFast-Basic «Avestiny;
Crepunuzarop Bo3ayxa
PEUMPKYISIIAOHHBINA
nepeaBuKHON «OM-22,
«CAMIIO» Poccus;
[Tpubop sKonOrNYecKOro
KoHTpoust «brotokc-10My;
Muxkpockon NIKON ECLIPSE
LV100POL;

TepMocTat 3IEeKTpUIECKHUI
cyxoBo3aymHbiii TC-80M;




Cneunajan3upoBaHHoOe
yueOHOe/1adopaTopHoOe
obopynosanue, I[10O u
MaTepHuaJIbl JI1 0CBOCHHS
AUCHUILIUHBI
(mpu HEOOXOUMOCTH)

Tun ayauropun OcHamenue ayiuropuu

TepMocTat nporpaMmmMupyeMblii
1s ipoBenenus [ P-ananusa
TII4-TILP-01-«Tepruk»;
JlaboparopHas neHTpudyra
Liston C 2204 Classic.

Ocnawenue ayoumopuu 118
Kommnekr
CrielMaJIu3upOBaHHON Mebenu;
TeXHHYECKHe cpenactna: [Ipubdop
IUI1 KOJIMYECTBEHHOIO

Aynuropus [1-8 nis npoBenenus
MPAKTUYCCKUX 3aHATHUH,
WHUBU1yaJIbHBIX KOHCYJIbTALIHM,
TEKYIIETO KOHTPOJIS U

[TpakTueckue 9 oTpeieNiCHUs] HAHOYACTHIT
IPOMEKYTOUHOM aTTecTalu, )
SafATHA OCHAIIICHHAsI KOMILJICKTOM Nanophox PSS;
. Cnexropgporomerp Lambda 950.
CIIeUATIM3UPOBAHHON MEOEIH U KL
000pyI0BaHUEM. '
pyA [IporpamMmmMHOe oOecrieueHue st
000pyI0BaHus.
Kommnekr
CrielaIu3upOBaHHON Mebenu;
TEXHUYECKHE CPE/ICTBA:
MynbTUMEAUINHBINA IPOEKTOP
Ayautopus Ne 636 nis Everycom
CaMOCTOSITEITEHOM paOOTHI Hoytoyk Lenovo Thinkpad
Ayautopus st .
CAMOCTOSTCIEHOMN 00yJaronuxcsi, OCHaIIeHHAs LL530 Intel Core i3-
paboTHI KOMIUIEKTOM CHEIMaIM3UPOBAaHHON 2370M_2.4GHz/DDR3 4 GB,

Mebenn u KOMITIBKOTCPOM C JOCTYIIOM lmr

B ONOC. ObecrieueH BBIXOJT B UHTEPHET.
KommuiekT npesenTanuii.
Windows XP, Microsoft Office
2007, Microsoft Security
Essentials

7. VAEBHO-METOINYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE
TV CHUIIIAHBI

Ocnosnas tumepamypa:

1. O6mass MHKPOOHOJIOTHS, BHPYCOJOTHS W TPHKIATHAS WMMYHOJOTHS : y4eOHOe
nocobue / JLLE. CapyxanoBa, E.I'. Bomuna, H.B. Slmmna. - 3-e usn., ucnop. ;
DneKTpOHHBIE TEKCTOBEIE AaHHbIe. - MockBa : PY]IH, 2020, 2022. - 172 c. : wi. - ISBN
978-5-209-09829-4. - ISBN 978-5-209-10937-2 : 100.00.
https://lib.rudn.ru/MegaPro/Download/MObject/8180




2. Meronp! onpesenenrs GepMEHTaTUBHON aKTUBHOCTH BO30yIuTEIeH MHPEKITMOHHBIX
3abosieBanmii [ TekcT/3MeKTpOHHBIN pecypc]: YueOHo-MeTomuueckoe nocooue / E.T.
Bonuna, S.P. CapyxaHoBa. DieKTpoHHbIE TEeKCTOBbIE naHHble. M.: U3a-Bo PY/IH,
2017. 48c.
[http://lib.rudn.ru/MegaPro2/UserEntry? Action=Rudn_FindDoc&id=457524&idb=0]

Jlononnumenvnaa numepamypa:

1. 3Bepesa, B. B. Menununckass MUKpOOHOJIOTHS, BUPYCOIOTHS M UMMYyHosorus : T. 2 :
yueOHuk / mox pen. 3sepesa B. B. , boituenko M. H. - Mocksa : I'90TAP-Menua,
2021. - 472 c. - ISBN 978-5-9704-5836-5. - Tekct : anmexrponHsii // 3bC
"KoHcynbTaHT cTyaeHTa" : [caiiT]. - URL )
https://www.studentlibrary.ru/book/ISBN9785970458365.html (mara oOpamieHus:
26.05.2022).

2. 3Bepena, B. B. MeanuuHckas MUKpOOHOJIOTHS, BUpycOIoTHs 1 uMMyHomorust : T. 1 :
yueOHuk / pen. 3sepeBa B. B. , boituenko M. H. - Mocksa : I'90TAP-Menua, 2020. -
448 c. - ISBN 978-5-9704-5835-8. - Tekcr : snexkrponnsii // ObC "KoHcynbTaHT
cryaeHra" : [caliT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970458358.html  (mara oOpamenus:
26.05.2022).

3. Cucrema KomIUuIeMeHTa. JMarHOCTHYECKHWE TECTHl C Yy4YacTHEM KOMILJIEMEHTa
[ Texct/anexTpoHHbIi pecype]: YueOHo-metonuueckoe nocodue / JI.E. CapyxaHoga,
E.I'. Bonuna, f.P. CapyxaHoBa. 2-¢ u31., UCIP.: DJIEKTPOHHBIE TEKCTOBHIE JaHHBIE.
M.: Uzn-Bo PY/IH, 2016. 35 c. Bonmuna E.I'., CapyxanoBa JI.LE. OcHoBbI 001eit
MUKPOOUOJIOTHH, BUPYCOJIOTUN U UMMYHOJIOTHHU, MockBa, U3a. «Meaunnaay, 2004.

Pecypcur ungopmayuonno-menexommynuxayuonnot cemu « Mumepremy:

1. ObC PYJIH u croponane ObC, K KOTOPBIM CTYJIEHTHl YHHBEPCUTETA HUMEIOT
JIOCTYI Ha OCHOBaHUU 3aKJIFOUEHHBIX JJOTOBOPOB:

- DIIeKTPOHHO-OMOIMOTeUHAS cuctrema PYJIH -  3OBC PYJIH
http://lib.rudn.ru/MegaPro/Web

- ObC «YHuBepcuTerckas Oubmuoteka onnaita» http://www.biblioclub.ru

- OBC HOpaiir http://www.biblio-online.ru

- OBC «KoHncynbTanT crynenta» Www.studentlibrary.ru

- OBC «Jlanw» http://e.lanbook.com/

- ObC «Tpounkwuit moct»

2. Ba351 JaHHBIX U TIOUCKOBBIC CUCTEMBI.

- 3J'I€KTp0HHI>II71 (1)OH,ZI HpaBOBOP'I u HOpMaTHBHO-TeXHH‘IGCKOﬁ JIOKYMGHTaHI/II/I
http://docs.cntd.ru/

- mouckoBas cucrema unekc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

-pedepaTuBHas 0aza JTAHHBIX SCOPUS
http://www.elsevierscience.ru/products/scopus/



http://lib.rudn.ru/MegaPro2/UserEntry?Action=Rudn_FindDoc&id=457524&idb=0
http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://docs.cntd.ru/
https://www.yandex.ru/
https://www.google.ru/
http://www.elsevierscience.ru/products/scopus/

-  denepanbHbIl  MHCTUTYT  HpoMbllUIeHHONH  coOctBeHHOCTH — (DPUIIC)
https://new.fips.ru

Yuebno-memoouueckue  mamepuanvt 01 CAMOCMOAMENbHOU  pPAOOMbL

00YUAIOWUXCS NPU OCBOCHUU OUCYUNTUHBL/MOOYA™ .
* - Bce yueOHO-METOAMYECKHE MAaTepHallbl Ul CaMOCTOATENILHOM paboThl 00ydaromuxcs
pasMeIamTcs B COOTBETCTBUH C IEHCTBYIOIIUM MOPSAKOM Ha cTpanuie qucuniuiniel B TYHUC!

[Ipu npoBeneHNM 3aHATHI M OpPraHU3alMU CaMOCTOATEIbHON PabOTHI CTYACHTOB
UCMOJIb3YIOTCS TPAJULIMOHHBIE TEXHOJIOTMH COOOIIAIONIEro o0yueHus, Mpearnoaratomme
neperadyy — umHopmanmuMu B TOTOBOM  BHJIE, (dopMupoBaHue y4eOHBIX
yMEHUH 10 00pasiry.

Memoouueckue pexomenoayuu no HaNUCAnHUIo u 3awume pegepamos

Pedepar mo nucuunnmne «OpraHuzanus W yrpaBieHHE (DapMaleBTUYECKUM
IPOU3BOJICTBOM» SBIISIETCS PE3YNbTATOM HWHAMBUAYAJIbHOW WM KOJJIEKTUBHOU (B
rpymnmnax mno 2 yenoBeka) paboThl CTYACHTOB M OTPakaeT CIIOCOOHOCTU HCIIOJIHUTENEH K
CaMOCTOATEIbHOM paboTe ¢ TUTepaTypoi M HaBBIKU aHaIM3a KOHKPETHOM MPOOIIEMBI.

Jlns Hanucanus pedepara peKOMEHAYETCS MCIOJIb30BaTh Y4eOHYI0, HAYUHYIO U
CHEUANbHYIO HAYYHO-TIPAKTUUYECKYIO JINTEPATYpYy.

Crpyxkrypa pedepara

1. BBenenue

2. OcHoBHBIE pa3aens (TIaBbl, Taparpads)
3. 3akiroyeHwue

4. CnMcok UCIOJIb30BAHHOM JTUTEpaTyphbl

5. Ilpunoxenue

Bo BBeneHNM XxapakTepusyeTcsl akTyajJIbHOCTh IIPOOJIEMBI, 11€Ib U 3a/1a4u PaboThI,
JaeTcs KpaTKas XapaKTepUCTHKA UCIIOB3YEeMBIX MaTEPHUaIOB.

OcHOBHBIE pa3fenbl padOThl COAECPIKAT KaK TEOPETHUECKUI, TaK M aHATTUTHIECKUHT
MaTepuall.

JUist HamucaHus TEOPETUUYECKOM YacTu pedepara He0OXOAUMO U3YUUTD JTUTEPATYPy
1o AaHHOU Teme (yuyeOHHMKH, yueOHble mocoOus, MOHOTpaduu, CTaTbU B MEPUOIUYECKUX
W3JAaHUSIX W T.1.). TeopeTH4ecKuid pas3zen JODKEH IMO0Ka3aTh, YTO CTYACHT 3HAKOM C
nyOJIMKalMsIMHU 10 paccMaTpuBaeMoi mpooieme. BaxkHo BbIpa3uTh COOCTBEHHOE MHEHUE
B OTHONICHWH MO3UIMI TOTO WM HMHOTO aBTOpa WM COJCpPXKaHHS HCIOIb3YeMOTO
nokymenTa. [Ipu ncnonp30BaHUH MPSIMOTO TUTHPOBAHUS 00S3aTEIBHO JeNIaTh CCHUIKH Ha
UCTOYHHUK C yKa3aHHUEM CTPAHUILL.

AHanuTHYeCKUH pa3liel OCHOBBIBaeTCs Ha (akTuueckoM warepuane. s
HAMCAaHUs JTOTO pasfela MOTYT OBITh HCIIOJNB30BaHbl Pa3IUYHbIC HCTOYHUKU
uHpOpMAIMK: CTATUCTUYECKUE JlaHHBbIE, HOPMATHUBHO-TIPABOBBIC aKThI, PE3YJIbTATHI
CHelMaJbHBIX  OOCIeNOBaHMA, MaTepHalbl  HAYYHO-IPAKTUYECKUX  CEMHHAPOB,
KoH(epeHuit u np. Pabora Oyaer Oojee MHTEpEeCHOM, eciu (haKTHUECKH MaTepuai
paccMatpuBaeTcs B TUHAMHUKE. J{J1s1 HArJITHOCTH U yI00CTBa aHAIHM3a ITU(PPOBBIC TaHHBIC
MOTyT OBITH CBeZIeHbI B Tabnuibl. Ecniu 1iudpoBoii Mmarepuan 3aHuMaeT O0sbIIoNn 00beM,
ero cjenyeT MOMECTUTH B MPUIIOKEHUH.

3axmounTenpHas 9acTh pedepara JoDKHA COACPIKATh BBIBOBI U MPEITIOKEHUS 110
KaXI0My paszzeny u no padote B 1enoM. OHM TOJKHBI JJOTHYECKH BBITEKATh U3 paHee
HAMMCAaHHOTO MaTepuara.

[Tocne 3akmroueHust B paboTe MOMEIIAETCs CITMCOK UCTIONh30BAHHOM JTUTEPATYPHI.


https://new.fips.ru/

OO6muit 06veM pedepara: 20-25 cTpaHHI] MAIIMHOTUCHOTO TeKcTa popmaTa A-4.

PesynbraThl uccnenoBaHus, MPEAICTABICHHOTO B pedepaTe, opOpMIISIOTCS B BHIIE
JIOKJI/Ia ¥ €T0 MPEe3CHTAIHH.

B paMkax mpakTHUECKHX 3aHSATHHA peaju3yeTcss B3aMMOOOYYEHHE CIyliaTeiei
Kypca - HHTEPaKTHBHOE 00y4YeHHE, B (hOpMe B3aUMOKOHTPOJISI CAMOCTOSTEIILHOW paboTHl,
COBMECTHOTO PEUICHHE CUTYAI[MOHHBIX 3a/1a4y, COBMECTHOW pa3paboTKa CXeM CII0KHBIX
IPOLIECCOB, 0OCYKIEHUS IPOOIIEMHBIX BOIIPOCOB.

CamocrosTenpHas paboTa CTYOCHTOB BKIIIOYAaeT M3yYeHHE OCHOBHOW U
JIOTIOJTHUTEIILHOW JTUTEPATyphl MO JNAHHOW IUCIMILIMHE, MOJITOTOBKA BBICTYIUICHHHA Ha
CeMHHapaxX, MOJArOTOBKAa TBOPYECKUX pabOT IO BONPOCAM HMMYHOOHOJIOTUYECKUX
npernapaToB, UX OQOpMICHHE B BHUJE TPE3CHTAIUI, a TaKKe IMOJITOTOBKA W 3allUTa
JIOKJIa/1a TIO OJTHOM M3 MPEIIaraeMbIX TEM.



8. OILIEHOYHBIE MATEPHAJIBI " BAJJIbHO-PEUTUHIOBASI
CUCTEMA ONEHUBAHUWA YPOBHA CO®OPMUPOBAHHOCTH
KOMIIETEHIMH 11O JUCHUIIJIMHE

OreHoYHBIE MaTepuaabl U OaUTbHO-PEUTUHIOBass CHCTEMa OIICHUBAHMS YPOBHS
c(hOpMUPOBAHHOCTH KOMIIETCHIIMK (YacTH KOMIIETCHIIMH) 10 HWTOTaM OCBOCHHS
nucuuIuiiabl  «[IpombllieHHass MUKpOOWOIOTUs» TpeactaBieHsl B [lpunoxenun x
HacTosIel PaGodeil mporpaMme TUCITUTITNHBI.

PA3BPABOTUYUKMU:
H.I1. CaunBkuHa, TOTIEHT Kadeapbl MUKPOOHOJIOTHH U BUPYCOJIOTHH MEAUITTHCKOTO

uHctutyta PYJIH, k.0.H.

PYKOBOJIMUTEJIb OVYII:

JAupexrop UBXTH, npodeccop a.x.H. AM. CrannmeBckuii

PYKOBOJIMUTEJIb OII BO:

Jupexrop UBXTH, npogeccop a.x.H. AM. CrannmeBcKkui




Ipuioxenune
®PI'AOY BO «Poccuiicknii yHHBEPCUTET APYKObI HAPOA0B»
NHcTUTYT OMOXUMHUYeCKOH TexHoJI0rnu U HaHoTexHoJoruu (MUBXTH)

®OH/I OLIEHOYHbLIX CPEJICTB

MO YYEBHO! JUCHUTILINHE

«I[IpombllIeHHAs MHKDO6I/IOJIOFI/I}I»

(HaMMEHOBAHHUE AUCIIUTUINHBI)

04.04.01 — «Xumusy

(K01 ¥ HAMMEHOBAHUE HATIPABIICHHUS IOATOTOBKH)

«bHOXMMHWYECKHE TEXHOJOTMM U HAHOTSXHOJOT I

(HanMeHOBaHHE MPOQHIIS TTOATOTOBKH)

Marwuctp

Kpanmuukanus (cTerneHp) BEITYCKHIKA



IMacnopTt ¢oHaa O1LIEHOYHBIX cpeacTB Mo AucuunInue «[IpoMbimieHHAST MUKPOOHOJI0OT U

[TpombITIITIeHHBIH OMOCHHTE3 OETKOBBIX BEIIECTB.

HpOMLIH_IJ'IeHHOC INOJIYYCHHUC MI/IKpO6HI>IX IOJIMCaXapua0B.

buocunTe3 antubnorukoB. [Tomyuenne GepMEHTHBIX MTPEmapaToB.

HpOI/ISBOI[CTBa, OCHOBAHHBIC HA ITOJTYYCHUU MI/IKpO6HOI71 0HMOMACCHI.

DOCsI
Kon
N (dopmbl KOHTpOIS ypoBHS ocBoeHUss OOIT)
KOHTPOJIHpYE KonTponupyemslil pazien TucUIIMHbL
. CamocrosiTenbHast
Mo AyautopHas pabora
PS— pabota DK3aMeH
HazBanue JIK | TIP | JIP Pedepar
MK-3, [TpenMeT ¥ 3a1auu npeaMeTa NPOMBIIIIIEHHOW MUKPOOHOJIOTHH.
IIK-1 DuU3M0NIOrUs MUKPOOpPraHu3MoB. bakrepuodaru.
I'eneTrka MUKpoOprann3MoB. ['eHHast nHxkeHepusi. BakuHbL.
Pacnpoctpanenue u poib MUKPOOPTaHU3MOB B OKPY>KaIOIIeH Cpeie.
depMeHTAITMOHHBIC MTPOIIECCHl B MUKPOOHOJIOTHYECKOM MPOMBIIIIICHHOCTH. 15 15 20 20 30

JIK — nekuuu; JIP — naGoparopusie pabotsr; [IP — mpakTuyeckue paboThI.
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Bonpocs! 1/ MOATOTOBKH K IK3aMeHY
Mo nucnuniaune «IIpoMblnIeHHass MUKPOOHOI0THSD)

[Tpombitnennas MUKpoouosiorusi. OCHOBHbBIE HAIIPABJICHUSI.

Mopdosorust 6akTepuid.

Crpoenne 6akTepuaabHON KIETKH.

[TpuHIMIBI KNacCUPUKALMA MUKPOOPTaHU3MOB.

XUMUYECKUH COCTaB MUKPOOHOU KIIETKH.

[Tutanue (TUIBI M MEXAHU3M), IbIXaHHE MUKPOOPTraHU3MOB.

Poct u pazmMHOxeHHE MUKPOOOB.

bakrepuodaru, ux npupoja, CTpoeHUe, IPaKTHIECKOE IPUMEHEHHE.

['eneTnka Mukpooprann3MoB. [loHsTre 0 eHOTHIIE U TeHOTHIIE.

Karteropuu u3MeHUYMBOCTH MUKPOOPraHU3MOB. AJlanTalus, MyTallui, peKOMOMHALINY.
['eHHas nHXEHepUs U €€ POJib B CO3/IaHUU JIEKAPCTBEHHBIX IIPENapaToB.

Bakuunsl k1accuueckue ¥ COBpeMeHHbIe. [ [pUHIUITBI H3rOTOBIEHUS U IPUMEHEHMUS.
IIpenmyiecTBa U HETOCTATKH.

AcenTuka, aHTUCENTHKA, CTEPUIIN3ALMs, Je3UH(PEKIMs, KOHCEpPBALUS.

@®opMbl B3aMMOOTHOLIEHUH MEX Ay MUKpoopraHuzMamMu. CuMOn03. AHTaroHU3M.
AHTHOMOTUKHU: IPOMCXOXKIECHUE, CIEKTP U MeXxaHU3M JeicTBus. [lobounoe nelictBue
AHTUOMOTHKOB Ha MUKPO- U MAaKpoOpraHusmsbl. [IpuHIMIBI panioHanbHON
AHTUOMOTUKOTEPAIINH.

MukpoOurosiorust 1eKapcTBEHHOI'O PACTUTENBHOIO U )KUBOTHOTO ChIPbSI K TOTOBBIX
JIeKapCTBEHHBIX (HOpM.

KonuuecTBeHHbIE XapaKTEPUCTUKHU POCTA U IPOAYKTUBHOCTH MUKpoopranu3moB. Kunernka
pocTa MUKPOOPraHU3MOB.

Tumb! pepMeHTAIIMOHHBIX MTPOIIECCOB M MX KOJIMYECTBEHHBIE TTOKa3aTesn. bropeaktopsr s
a’poOHoi pepmenTannu. Cpesbl U ChIpbE U1 MUKPOOHOJIOTHYECKOM TPOMBILIUIEHHOCTH.
Breinenenue npoaykra.

CyOcTpaTh!l A5 OoTydeHus: OelIKOBO-BUTAMUHHBIX KOHIIEHTpaToB. Caxapocoaepkaliue
CcyOCTpaThl: OTXO/bI CAXapHOW, CHUPTOBOM, EITIOI03HONW MPOMBIIITIEHHOCTH, TUAPOJIN3AThI
pacTUTENBHBIX 0TX0/10B. OCOOEHHOCTH MHUKPOOHOTO POCTa Ha YII€BOJOPOIaX.
TexHonornyeckas cxema Mponu3BOJICTBA OETKOBBIX BEIIECTB.

CyOcTpaThl 1 IPOIYLEHTHI JUIS TOJTy4YeHHUsI aMUHOKUCIIOT. PerynsaropHsie 1 ayKCOTpogpHbIE
MYTaHTbI — IPOAYLEHTHl aMUHOKHUCIIOT. CocTaB cpef A1l OMOCUHTE3a aMUHOKHCIIOT.
TexHuKa BbIACIEHUS U OYMCTKH AMHUHOKHCIIOT.

TexHOoI0rHs MOayYeHns IITyTaMUHOBON KHCIIOTHI.

TexHoorus MpOU3BOICTBA JTU3MHA, TpUnTodaHa. J[BycTyneHuaToe NOTy4eHnEe AMUHOKHCIIOT
13 OMOCHHTETHYECKUX MPE/IIeCTBEHHUKOB.

Cpenpl 1 annapatsl, IpUMEHSEMBIE IS TOJIyYEHHs OpraHU4ecKuX KUcioT. [loBepxHOCTHOE 1
IyOMHHOE KyJabTUBHpoBaHue. Cpenbl 1715 MOJyYeHUs] OpraHndeckux Kuciot. [lonydenue
KOHEYHOro npoaykra. [lomyuenue TMMOHHOMN, MOJIOYHON, YKCYCHOM U Ap. KACIIOT.
TexHosorus noayyeHns BUTaMuHOB. [lomydyenne Butamuna B12 ¢ momomnisro
POMHOHOBOKHUCIIBIX M METAHOT€HHBIX OaKTEpUid.

MuKkpoopranu3Msl — NPOAYLIEHTHI puOOQIIaBUHA U €T0 MOJIyYeHHE B TPOMBIIIIEHHOCTH.
[Tyt GMOKOHCEpBAIMK NIPU CUHTE3€ aCKOPOMHOBOW KHCIIOTHI.

[Tonrcaxapuapl IUTOIMIA3MBbl 1 MEMOpaHHBIX CTPYKTYp. [lonucaxapuibl KIETOYHBIX CTEHOK.
BHekiteTouHbIe ONIMCcaxapuabl. bHOCHHTE3 MONKMCaxapuioB.

CocraB nuTaTeabHBIX CPEA Il IPOU3BOACTBA Noaucaxapuaos. IIpakTuueckoe
HCIOJIb30BaHNE MUKPOOHBIX MOJIHCAXapHIOB.

O6pa3oBaHre aHTUOMOTHKOB B IPOMBIIIJICHHBIX YCIOBUAX. Bblenenue u ouncTka
aHTHOMOTHKA. AHTUOMOTHKH, 00pazyeMble aKkTHHOMHUIIETaMU, OaKTEpUSIMHU, MULIETUATbHBIMU
rpubamu. [IyTn noBbleHus: OMOCHHTE3a aHTUOMOTUKOB MUKPOOPTaHU3MaMH.
OcoOenHocTy (hepMEHTOB MUKPOOPTaHU3MOB. DPepMeHThl MUKPOOPTaHU3MOB, IPUMEHSIEMbIE
B IIPOU3BO/JICTBE.



31. ITony4yeHne aKTUBHBIX MPOAYIIEHTOB MUKPOOHBIX (pepMeHTOB. [IuTarensubie cpeasl s
KYJIbTUBHPOBAHUS MHUKPOOPTaHU3MOB. Brifienenue u crabmimsanusi GepMeHTOB.
[Ipumenenue GpepMeHTOB.

32. TIpon3BOACTBO BaKIKH, OakTepruodaroB v MpenapaToB, HOPMATUIYIOMIHX MUKPOQIIOpY
YeNoBeKa.

33. [IpoOuOTHKY ¥ TPOIYKTHI (DYHKIIMOHAILHOTO MUTAHUS: OMPEACIICHUE TOHATHH, TEXHOJIOTUS
IIPUTOTOBIICHHSI, UCTIOJIb3YEMbIE MHKPOOPTaHU3MBI.

Ilpumep rxk3amenayuonnozo ounema
quciuIuinHbl «[IpoMblliieHHass MUKpOOHOIOTHsDY
Bpemsi: 1,5 yaca

I'pynna ®.N.0. crynenra

IK3aMeHAIlMOHHBIH Omier Ne 1.

[IpuBeauTe CTpoeHUE OAKTEPHATBHOM KICTKH.

['eHetrka MUKpOOpraHu3MoB. [ToHsATHE O pEeHOTHIIC U TEHOTHIIE.

[TpuBeauTe NPUMEPHI OIYyYCHHS aKTUBHBIX MTPOIYLICHTOB MUKPOOHBIX (hepMEHTOB.
[MutaTenbHbIC Cpeibl IS KYIbTUBHPOBAHMS MUKPOOPTaHU3MOB. Bhiienenue u
crabmimzanus pepmeHToB. [Ipumenenue GepMeHTOB.

Ilpumep rK3amenayuonnozo ounema
JUCHUIUTMHBI «]IpoMBIIIIEHHAs MUKPOOUOIOTHSD
Bpemsi: 1,5 gaca

I'pymnma ®.1.0. crynenra

DK3aMeHaAIMOHHBI outeT Ne 2.

[TuTanue (TUIBI U MEXAHU3M), ABIXaHHE MUKPOOPTraHU3MOB.

MukpoOrosiorust 1IeKapcTBEHHOI'O PACTUTENBHOIO U )KUBOTHOTO ChIPbSI U TOTOBBIX
JIeKapCTBEHHBIX (HOpM.

TexHonorus nonydyenns BuTaMuHoB. [lonydyenne Buramuna B12 ¢ moMopro
IPOMHOHOBOKHUCIIBIX M METAHOT'€HHBIX OaKTepUid.



Kpurtepun onieHKH 0TBETOB Ha BONPOCHI IK3aMeHa:
OTBeT Ha Kaxplii Bonpoc oneHuBaercst ot 0 1o 10 6ansos:

Bajisl
OtBer OtBeTt
OtBert He
Kputepun onenku orpera YaCTHYHO MOJTHOCTHIO
COOTBETCTBYET
COOTBETCTBYET | COOTBETCTBYET
KPHUTEPHIO
KPHUTEPHIO KPUTEPHIO

OTBET SBIAETCS BEPHBIM 0 0,5 1
OOyuvaromuiicss maeT oTBeT 0€3 HaBOIAIINX 0 05 1
BOIIPOCOB YK3aMeHaTopa '
OOydJaromuiicss TNPaKTUYeCKH HE TIOJNB3YyeTCs 0 1 9
MOATOTOBJIEHHBIM Y€PHOBUKOM
OTBeT  TOKa3bIBaeT  YBEPEHHOE  BIaJCHHE
00y4JaroIero TEPMUHOIOTUIECKUM u 0 1 2
METOAOJIOTUYECKUM arlapaToM JUCLHUTLTHHEBL
OTBeT UMeeT YETKYIO JIOTUYHYIO CTPYKTYPY 0 1 2
OTBeT TMOKAa3bIBaET IMOHUMAHHE OOYYAOIIUMCS
CBsI3ei MEXIy TpeJAMETOM BONpoca M APYTHMH 0 1 )
pamenamMd  IUCHMIUIMHBL  W/HIM  APYTHUMHA
THMCHHUTUTNHAMEA

Kpumepuu oyenueanusn:

N

©WooN O~ W

11.

12.
13.
14.
15.
16.
17.
18.
19.

«OtauanHo» («5») — 86% 1 Goiee MpaBUIBLHBIX OTBETOB.

«Xoporioy» («4») —69-85% npaBUIBHBIX OTBETOB.

«Y noBnerBoputenabHO» («3») — 51-68% NpaBUIBLHBIX OTBETOB.
«HeynoBnetBoputenbHO» («2») — 50% 1 MeHee IPaBUIIbHBIX OTBETOB.

Tembl As pedepaToB
HanpagieHHblid MyTareHnes Jist HOJTy4YeHHUs POMBIIIICHHBIX IITAMMOB MHKPOOPTaHHU3MOB.
Hcnonb30BaHue METOIOB FEHETUYECKOM HHKEHEPUH IIPU KOHCTPYMPOBAHUU HOBBIX IITAMMOB
MHUKPOOPTaHU3MOB.
JIMnuasl MUKPOOPTaHU3MOB U1 KOPMOBBIX LI€JIEH.
MeToap! TOBBIIICHUS OMOCHHTE3a aHTHOMOTHKOB MUKPOOPTaHU3MaMH.
[TpoMmsblIIEeHHOE TPOU3BOACTBO MUKPOOHBIX OMONECTULIUIOB.
[TpousBoacTBO OGakTeprodaros.
Mertobl nosryuyeHust aKTUBHBIX GOpM (hepMEHTOB MUKPOOPTaHU3MOB.
[Tpon3BoaCTBO MPOOMOTHUKOB.
CoBpeMeHHbIE METO/Ibl XpaHEHUSI MUKPOOPTaHU3MOB — IPOIYLIEHTOB OMOJIOTHYECKH
AKTUBHBIX BEIIECTB.

. MGTOHLI TpaI[I/II_[I/IOHHOI\/'I CCJICKIIMHU B IMOJIYYCHHU ITPOMBIINIJICHHBIX ITAMMOB

MHUKPOOPTraHU3MOB.

[TpumeneHue reHeTnyeckoil TpaHcGopmaly B OMOTEXHOJIOTHH U CEIeKIIUU
MHUKPOOPTraHU3MOB.

OCHOBHBIE UCTOYHHUKH CBIPbS 1711 MUKPOOHOJIOTHYECKON MTPOMBIIITIEHHOCTH.

Merozas! KyJIbTUBUPOBAHHUS IIPOMBIIIJIEHHBIX IITAMMOB MUKPOOPTaHU3MOB.
depMeHTaIMOHHBIE MPOIIECCHl B MUKPOOHOIOTHYE€CKON TPOMBIIIIIEHHOCTH.
[TpoMmpbIIITIEeHHbIE TPOLECCHI C UCTIOJIb30BAaHUEM HMMOOMIN30BaHHbBIX (PEPMEHTOB M KIIETOK.
MuxkpoOuosnornyeckue MeToAbl IPOU3BOJCTBA AMUHOKUCIIOT U OPTraHUYECKUX KHCIIOT.
MukpoOHOoIOrHYecKUi CHHTE3 BUTAMHHOB.

[TpoMblInIeHHOE TOTyYeHUE MUKPOOHBIX MOIHCAXapUIOB.

[Tony4yeHne akTUBHBIX MPOAYLIEHTOB MUKPOOHBIX (hEPMEHTOB.



20. ITpousBoACTBa, OCHOBAaHHBIC HA TIOJIYYCHHH MUKPOOHON OMOMACCHI.

21. OCHOBHBIE TEXHOJOTHUECKUE CTAAUU TOJTYYEHUS aHTUOMOTHUKOB.

22. HampaBJICHHBIH IMOUCK MPOAYIIEHTOB aHTUOUOTHKOB.

23. buocuHTe3 aHTUOMOTHKOB MUKPOOpraHn3MamMu. [IByxQa3Hblii XapakTep pa3BUTHS
NPOJIYIIEHTOB aHTHONOTHKOB.

24. TIpoMBIIIIICHHBII METO/T TOIY4EHHS ITOJIyCUHTETHYECKIX aHTUONOTHKOB. [Ipumenenune
AHTUOMOTHKOB.

25. [IpobuoTHKH 1 IPOIYKTHI (PYHKIHMOHATHHOTO MUTAHUS: OTIPE/IEICHNE TIOHATHHA, TEXHOJIOT U
IIPUTOTOBIICHHSI, UCTIOJIb3YEMbIE MHKPOOPTaHU3MBI.

26. buonornueckoe koHcepBupoBanue. [Ipenmymiecrsa. [Iprumepsl OMOTOTUYECKUX BHIIOB
KOHCEPBUPOBAHUS U MUKPOOPTaHU3MBI, HCIIOJIb3yEMBIE B TIPOIIECCaX.

KPUTEPHM OLLEHKH
Pedepat onennBaetcst ot 0 10 20 6amios:

Bajuibl
OtBer OtBer
Kputepun onenkn Orper ne YACTHYHO | MOJHOCTHIO
COOTBETCTBYET
KpHTEpHIO COOTBECTCTBYET|ICOOTBETCTBYCT]
KPpUTEPHUIO KpUTEpUIO

IPaboTa BKITIOYaeT BCe YKa3aHHBIE B 3aIaHUH SJIEMEHTHI 0 1 2
Pabora oopmieHa B COOTBETCTBHH C TPEOOBAHUAMU 0 1 2
CTyIeHTOM KOPPEKTHO 0(OPMIICHBI 3aMMCTBOBaHHUS 0 1 2
cepaTe yKa3aHa akTyajabHas HHGOpMaLHs 0 1 2
CTyI[eHTOM MMpEACTABIICHbI 06’BCKTI/IBHI>IC IIPOBCPCHHBIC 0 1 2
Hay4YHbIC HICTOYHUKU HH(POPMAIIU
Pedepat oTpakaet uaen, BEICKa3aHHbIC B HCTOYHUKAX 0 1 2
CTy/I€HT CONIOCTABIISICT JaHHbIE HECKOJIBKIX NCTOYHHKOB,
BBIABIISIET CBSI3U MEXKY HUMM, IIPOBOJUT CPAaBHEHHUE, 0 1 2
00001IeHme, KiIaccu()UKaInio
CTyzeHT npencTaBiseT nHGpopManuio KpaTko U 0 1 5
WHPOPMATHBHO
CTy/IeHT UCIIOIB3YyeT COOCTBEHHBIE (POPMYITHPOBKH IS 0 1 9
NpeCTaBIeHHs NHHOPMAIN
DOPMYIMPOBKY CTYACHTA HE UCKAYKAIOT CMBICIIBI, 0 1 5
M3JI0’KCHHBIE B UICTOYHUKAX

Hroro: 0 10 20
DoH/1 OLIEeHOYHBIX CPEICTB JJIf MPOBeACHUs MPOMEKYTOYHON aTTeCTAluM
00y4yaroIuXCcs Mo JUCHUIINHE (MOTYJII0)

PaGora B cemecTpe
Bun 3amanus Yucao 3agmaHui Koim-Bo 6amros Cymma OannoB

JIaGopatopHble paboThI 4 20
[TpakTryeckue paboTHI 10 3 30
Pedepar 20
DK3aMeH 30
HUTOI'O (makcuManbHbIN Oast) 100

COOTBETCTBHE CHCTEM OILIEHOK (HCIIOJIb3YEMBIX paHee OIEHOK UTOTOBOW aKaJIeMHYECKOM
ycreBaemocTH, oneHok ECTS u 6amnbHO-pelitunroBoii cuctemsl (BPC) omenok Tekymieit
yCIIEBa€MOCTH):



banner TpaguunoHHbIE bauter mist nepesona OneHku OrieHKHn
BPC oueHkd B PO OLIEHOK ECTS
95-100 5+ A
86 - 100 5 86-94 5 B
69 - 85 4 69 - 85 4 C
61 - 68 3+ D
o1 -68 3 51 - 60 3 E
31-50 2+ FX
0-30 2 0-30 2 F

I'paduk mpoBeseHUsT MMCHMEHHBIX KOHTPOJIBHBIX pa0d0T (POPMHUPYETCSI B COOTBETCTBHH C
KaJICHIapHBIM IIJIAHOM Kypca.
DK3aMEHAIMOHHBIN OMJIET COJepKUT 3 Bompoca. Ha moaroToBKy K OTBETY OTBOJUTCS
1,5 gaca, mocie 4ero mpou3BOIUTCS YCTHBIN omnpoc cryaeHTta. OnennBaercs paboTa u3
30 Ga10B HE3aBUCHUMO OT OIEHKH, ITOJTYyYEHHOM B CEMECTpE.

Pa3pa6orunk: H.I1. CaunBkuna, noueHT kadeapbl MUKPOOHOIOTHH U BUPYCOJIOTHH

menuuHckoro ¢gaxkynasrera PY/IH, k.0.H.
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Jupextop UBXTH, npo¢., 1.X.H. SA.M. CranumeBckui



