AHHOTALIMA
muciuiuinael b1.65.13 MUKPOBUOJIOT U

O0BbeM TPya0eMKOCTH: 2 3auemHblx eOunuy (12 uaca, uz Hux — 36 4. ayoumop-
Hoti Haepysku: 18 u. sanamuil nexyuonnoeo muna, 18 u. rabopamopmnvix 3ausmui, 2 u.
KCP, 0,3 u. UKP; 7 u. camocmosmensnoti pabomol, 26,7 4. IK3aMeH).

HEJBbIO U3YUYEHUS nuctumimael "MukpoOuonorus" sBisercs GOpMUpPOBaHHE Y
CTYACHTOB 00IIenpodecCHOHATBHBIX M MPO(PECCHOHATBHBIX KOMIETEHIIMH B MPOU3BOJICTBEH-
HOM, y4eOHON M HCCIIe0BaTENbCKON AESITeNbHOCTH, COOTBETCTBYIOIIUX YPOBHIO MOJITOTOBKU
OakanmaBpa Al HAyYHO-HCCIIEJOBATEIICKOM M HAy4YHO-TIPOU3BOJCTBEHHOW AEATENbHOCTH, a
Takke (POPMUPOBAHKE Y CTYJCHTOB ITYOOKHX 0a30BBIX TEOPETUUECKUX U MPAKTHUECKUX 3HAHUN
B 00J1aCTH MUKPOOHOJIOTUU C TOYKU 3PEHHS COBPEMEHHBIX MPEICTaBICHUI O pa3HOOOpa3uu MH-
pa MUKPOOPraHU3MOB Kak 4acTu Orocdepsl U UX PO B €€ YCTOHYMBOM Pa3BUTHUHU.

Muxkpobuosiorusi - ofHa U3 HauboJiee aKTUBHO Pa3BHBAIOIIUXCS OOyacTel Ouosoruye-
CKOM Hayku. MHUKpOOHas KIeTKa - WJealbHbIH OOBEKT IJIsi HU3YYEHUS MOJEKYJISIPHO-
TeHETUYECKUX TPOILECCOB B OMOIIOTHU. MHUKpPOOHOIIOTHS TIpeACTaBiIsieT co00i HEe TOIBKO Teope-
TUYECKUN HMHTEpeC MO HM3YyYEHUIO0 OHOJOTHYECKHX IPOLIECCOB, MPOTEKAIOUIMX B MHKPOOHOMN
KJIETKEe, HO U B MPOU3BOJICTBEHHOH JEATEIFHOCTH YEIOBEKA, IMMOCKOJIBKY MHUKPOOPTaHH3MBI U
OPOAYKTHI MX KU3HEACSITEIbHOCTU IIMPOKO HCIONB3YIOTCA B PA3IMUYHBIX 00JACTSIX MPOMBIII-
JICHHOCTH, CEJILCKOTO X03HUCTBA U MEIUIIHBEI.

3ATIAYU OBYYEHUA

— cpopMUPOBATH y CTYJIEHTOB:

0a30Bo€ MBbIIICHHUE, O0ECIEUUBAIOIIEEe CIIOCOOHOCTh NMPUMEHATh 3HAHUE MPUHIIMIIOB
KJICTOYHOM OpTraHU3alli MUKPOOOB, OMO(PHU3NIECKUX M OMOXMMHUYECKUX OCHOB UX JKHU3HEIES-
TEJIBHOCTH, IMPOUCXOAALIMX B OaKTEepUsX MEMOPAaHHBIX MPOLIECCOB B BHIMNOIHIEMOM A€ATEIbHO-
CTH B 00J1aCTH MUKPOOHOJIOTHH C YI€TOM OCBOSHHBIX METOAMYECKUX IPUEMOB U TTOAXO/IOB;

CIOCOOHOCTh MOHUMATh B3aUMOCBSA3b TEOPETUYECKUX OCHOB MUKPOOHOJIOIMYECKHUX IPO-
LIECCOB C MCHOJB30BAaHUEM TE€X WJIM HHBIX METOJOB U BO3HUKAIOIIMX PE3YJIbTaTOB HAy4YHO-
NPaKTUYECKOH J1eATELHOCTH B 00JaCTH MUKPOOUOJIOTHH U OMOTEXHOJIOTHH;

CIIOCOOHOCTh MPUMEHSATH COBPEMEHHBIE IKCIIEPUMEHTAIbHbIE METOIbl PAOOThI C MUKPO-
OHOJOrHYECKUMH 00bEKTaMHU B 1a00PaTOPHBIX YCIOBUSIX;

— pa3BUBaTh y CTYJCHTOB YMEHHs HMCIIOJIb30BaTh COBPEMEHHBIE MPEACTaBICHUs 00 OcC-
HOBaX OMOTEXHOJOTHYECKMX U OMOMETUIIMHCKUX MPOU3BOJCTB, FTEHHON MH)XXEHEPUHU, HAHOOHO-
TEXHOJIOTUH, OMOATUKH;

— pa3BUBaTh Y CTYJEHTOB HAaBbIKU Pa0OTHI C yueOHOUM U HAyYHOU JIUTEPATyPOU.

MECTO JUCHUMIIJIMHBI B CTPYKTYPE OII BO

JucuuruimHa «MHKpOOHONIOTUS» SBISETCS OJHOM M3 0a30BbIX Y4YeOHBIX AMCLUIUINH
(b1.b13) mpodeccuonanpbHoro HMKIa NOArOTOBKU OakanaBpoB 1o HampasiaeHuto 06.03.01 buo-
norus no npoduinsam: buoskonorus, buoxumusi, boranuka, ['eneruka, 3oomorusi, MukpoOmomo-
rusl.

JucuuruinHa yuTaercs Uit 6akanaBpoB Hanpasienus 06.03.01 — buonorus Ha 3 kypce B
5 cemectpe. Eii mpenmecTByeT M3ydeHHE TAaKUMX AMCHUIUIMH Kak: «Martematuka», «Xumus»,
«3oomnorus», «boranuka», «Yenosek», «brnoxumus u monekymspHas Ouonorus». Jlannas auc-
[UTITAHA SIBJISIETCSI OCHOBHOM 7151 001IenpodeccuoHaIbHON TUCIUMTUINHEL "BBenenne B Onotex-
Hojoruwo", "Bupyconorus", "MmMmyHonorus", a Takxke CHELJUCUUIUIMH 110 MUKPOOHOJIOTHU:
"Oxomnorus 6akrepuit”, "Texnuueckas Mukpoouonorus", "[louBennas mukpoduosnorus”, "Muk-
poOHBIe OnonoBpexxaeHus", "MeauImHCcKas MUKPOOHONIOTHS" U JIp.



PE3YJIbTATBI OBYYEHUA

N3yuenue nanHoW y4eOHOW MUCHMIUIMHBI HANpaBleHO Ha (popmMupoBaHue y oOy-
garomuxcs komnerennuii (OIIK-5, OTIK-6, OTIK-11, OITK-12).

00 OCHOBAaX

Nupekc Coneprxanue B pe3ynbraTe n3yueHus: yaeOHON TUCIUTUINHBI 00y4aro-
Ne
p | KOMIIE- | KOMIIETCHLIH IIMECS TOJIKHbI
TeHIUHU | (Wi e€ yacTu) 3HATh yMeTh BJIaj1eTh
1. | OIIK-5 | criocoGHOCTD Mophooruio, UHTEPIIPETUPO- METOJIaMU  BBI-
[IPUMEHATH 3Ha- CTPOCHUC, ME€Ta- | BaTb JAaHHBIC | JCJIICHUSA Oakre-
HHE MPHHIMIIOB 00IM3M TPOKapUO- yq(i6H0H, Hayy- | pUii, MOITY4YECHUS
. TUYECKUX  OuoIo- | HOH, HAy4YHO- | YUCTBIX  KYJIb-
KJIETOYHOU  Op- .
5 THYECKUX  O0BEK- | MONYyJISIpPHON JH- | TYp;
raHu3anuu Ouo-
1t TOB; TEpaTypbl, CETU | METOJaMHU KYJIb-
JOrHICCKUX MECTO M POJIb MUK- | IHTepHET I | THBHPOBAHHUS
00BEKTOB, OHO- | pOOPraHU3MOB B | HOHUMAaHUS MEM- | MUKPOOPIaHH3-
(U3MUECKMX ¥ | OCHOBHBIX OHOreo- | OpaHHBIX IpoLec- | MOB B J1abopa-
GHOXUMUUECKHX | XAMHUUECKUX IIMK- | COB M MOJIEKY- | TOPHBIX W IIPO-
OCHOB, Mem- | X JSIPHBIX MeXa- | U3BOJICTBEHHBIX
OCOOEHHOCTH  OC- | HU3MOB XHU3HEJE- | YCIOBUAX
OpaHHBIX  IpoO-
HOBHBIX SHEPreTH- | ATeTbHOCTU Oak-
LECCOB M MOJIC” | yeckyx MPOIIECCOB | TEpHid;
KyJIApHBIX — ME- | (§poskeHMs, IbIXa- | HAXOJUTh  B3aW-
XaHU3MOB JKH3- | HUsSI, XeMO- U (Po- | MOCBSI3U  MEXIY
He/leATeIbHOCTH | TOCUHTE3)  0OakTe- | CTPYKTYpOi u
pui; ¢bynkuuein  Ouo-
MPUHIIMIIBI 1 METO- | IOTUYECKOTO
Iel  Kiaccuduka- | 00beKTa
1My OaKkTepui
2. | OIIK-6 | ciocoOHOCTH YCTPOMCTBO CBETO- | MPOU3BOAUTH MO- | HABBIKAMU aCell-
IPUMEHATh CO- | BBIX MUKPOCKOIIOB | CEB Ha [IATATENb- | THYECKOH pabo-
BpeMeHHbIE C IMMEPCHUOHHBI- | HBIE CPEJIbI, THI B MI/IKp(26I/IO-
MU 00BEKTHUBAaMH; | JeNaTh Mpenapar- | JOTHYecKOu jia-
JKCIIEPUMEH- .
HNPUHLIMIIBI paboThl | Ma30K OakTepuii; | 6boparopuu;
TaJdbHBIE METO-
€ MCTO™ | ¢ ypcThIMM KylTb- | HCIIONB30BATH METOJIOM HaKO-
JIBL  PabOTBl  C | Typamu GakTepuii; | TOTOBBIE MHTA- MUTETBHBIX
OMOJIOrNYECKHU- OPUHIMIIBI ONIpe- TCIILHBIC CPEIIbI, KYJIbTYD;
MU OOBEKTAMHM B | JEJICHUS THTIA KJIe- | TTOJIb30BaThCS HaBbIKaMH 1oce-
[OJIEBLIX M Ja- | TOUHOW CTEHKU MHUKPOOHOJIOTHU- Ba Ha IUIOTHbBIE
GopaTopHbIX OakTepuii; YeCKOM MeTIe; MUTaTeNIbHbIE
OB 0COOEHHOCTH 0oOHapyKUBaTh cpensbl;
Y ’ 5 CTpOEHUS U Pu- OaxkTepuaIbHbIE METOJaMH BU3Y-
HaBbIKM pabOThl | 5p6n0run Gakre- KJIETKH B I10JIE alM3aIlui MUK-
C COBPCMCHHOH | ppanpHBIX KJIETOK; | 3pEHHS] MUKPO- POOHBIX 00BEK-
amnmapaTypou YCTPOMCTBO pabo- | ckoma TOB
YEero MecTa MUK-
poGuosora
3. | OIIK- | ciocoOHOCTH MUKpOOHOJIOTHYE- | IPUMEHATH MOJy- | HABBIKOM IpaK-
11 NPUMEHATH CO- | CKHE OCHOBBI CO- | YCHHBIC ~ MHUKpO- | THYCCKOH  HH-
BpEMEHHBbIE BPEMEHHBIX  OHO- | OHoIOrHuecKue TepIpeTanuu
TEXHOJIOTHYECKUX | 3HAHUS B Y4eO- | TEOpPETHUECKUX
NpeJCTaBICHUs . .
IIPOU3BO/JICTB; HOM  JedTenbHO- | 3HAHUUW B 00ma-




Wnnexe | Copepxanue B pe3ynbrate u3ydeHus: yueOHON AUCHUIUIMHBI 00ydaro-
HN:[ KOMIIe- | KOMIIETCHIIUU IIMECS TOJIKHBI
TeHIMK | (WM e€ yacTn) 3HATh yMeThb BJaj1eTh
OMOTEXHOJIOTH- | OCHOBBI TE€HETHUYe- | CTH; CTH MHKpPOOUO-
yecKuxXx UM Ouo- | CKHX Tpchq)Op- HUCIIOJIB30BaTh JIOTHH,
MeTHIITHCKIX Manuii 0aktepuii; | COBpeMEHHbIE OCHOBHBIM  110-
IPO3EOICTS, YIABTPAaMUKPOCKO- | TIPEACTaBICHUS HATUMHBIM  am-
. MUYECKOe  CTpoe- | MeXaHu3Max napaTtoM  MHK-
TCHHOM — MEDKC | e MuKpOOHOI | HAC/E/ICTBEHHO- | POOHOIIOTHH,
HCpHH,  HAHO- | kjerkn B KOHTEK- | CTH M HM3MEHYH- | CIIOCOOHOCTBIO
OMOTEXHOJIOTUH, | cTe HAHOOMOTEX- | BOCTH OaKTEpHii B | MCIIOJNB30BATh
MOJICKYJISIPHOTO | HOJIOTHUH; Hay4HO- €ro Ha NMpaKkTUKe
MOJEIHMpOBaHys | HCIOTIB30BAHHC HCCIIeI0BaTENb-
NpUMEHEHUs O0ak- | CKOM JesTeNbHO-
TEpUil B KadyeCTBE | CTH;
OMOJIOrMYeCcKOro OPUMEHSTh 3Ha-
areHTa, HUSL O MHKpPOOp-
MOJIEKYJISIPHBIE OC- | TaHU3MaX -
HOBBI CTPOEHHSI W | HEHTPAILHOM
byHKIMT  OakTe- | areHTe COBpE-
pHATBHBIX ~ MeXa- | MEHHBIX OHOTeX-
HU3MOB HOJIOT M
4. | OIIK- | cnocoOHOCTh OMOATHYECKHE MO- | IPOU3BOJUTH MO- | HAaBbIKAMU IIPO-
12 HCIIONBb30BATE MEHTBI B MUKPO- ceB Mukpodopsl | 60oTb60Opa 6Ho-
3HAHKE OCHOB W | OWOJIOTHH; YeJI0BEYECKOTO JIOTHYECKUX Ma-
IpHEHIETIOB aCHeKThl OMOATH- | Telna; TEpPHUAJIOB JIJIs
KU TI0 OTHOIICHHUIO | OTIPENENATH OIl- MUKPOOHOJIOTH-
GrooTHKH B Kk oGbeKTaM MHK- | THMANbHbIIT pe- YeCKUX Hccie-
npogeccro- pobuonoruu u ’KAM YOMBKH OT- | JOBaHUIA
HaJbHOW M CO- | croco0aM uX MpH- | pabOTaHHOIO
HUAIBHOW  Jied- | MEHEHHUS MUKPOOHOJIOTH-
TeILHOCTH YEeCKOIro MaTepu-
ana
Conepxxanue U CTPYKTYPa AN CHUNIIMHBI
Pazgenbl AUCHUIIIMHBI, U3y4aeMbI€ B O CEMECTPE
KonnyectBo yacoB
Bue
Ne HanMeHoBaHHe pa3ieoB AymuTopHas paboTa ayan-
Bcero TOpHAast
pabota
J I13 JIP CPC
MuxkpoOunosorus Kak HayKa — onpeserne- 4 2 — 2 —
HUE, pa3/ie]IeHne 110 Ha3HAYCHUIO U 00beK-
! tam. [lomokeHre MUKPOOPTaHU3MOB B JKH-
BOU IIPUPOJE.
Hcropus pa3BUTHS MUKPOOHOIOTHYECKUX 4 2 — 2 —
2 | mpeAcTaBieHUH U METOJO0B. Brinatomuecs
yUYEHbIE — MUKPOOHOJIOTH.




Mopdomorust ¥ IUTOJIOTUS IIPOKAPHUOT. 3) 2 — 2 1
MexaHU3MBbl TIOJIBH>KHOCTH.

[IpuHIMIBI ccTeMaTUKU pokapuort. I1o- 3) 2 — 2 1
HATHE BHJA Y OaKTepHid.

3aKOHOMEPHOCTH POCTA U PA3BUTHS MHUK- 5 2 — 2 1
5 | poOpraHu3MoB, KyJbTHBHPOBAHHE, BIIUS-
HUE BHEUIHUX (DAKTOPOB.

Metaboiiu3M MUKpOOpPraHu3MoB. MHOro- 5 2 — 2 1
6 o0pasue croco0O0B KU3HU OaKTepHil.

OCHOBHBIE TPYMIBI TETEPOTPOPHBIX OaK- 5 2 — 2 1
! TepHuil.

VYyacTrue MUKpOOPTraHU3MOB B KPYTOBOPO- 5 2 — 2 1
8 TaX OCHOBHBIX OHMOTEHHBIX JIEMEHTOB.
g | I'enermieckue pekoMOuHaLMK y GakTepHii 3) 2 — 2 1

Hmoeo no oucyuniune: 18 - 18 7

[Tpumeuanue: JI — nexmun, 113 — npakTrueckue 3anatus / cemuHapsl, JIP — maboparopHsie 3aHATHS,
CPC — camocrosTenbHas paboTta CTy1eHTa

KYPCOBASI PABOTA
He npenycmotpena

BUJ ATTECTALIUU
DK3aMeH B 5 ceMecTpe.

YYEBHO-METOJAUYECKOE OBECIIEYEHHUE JUCHUITJIMHBI
1. Hetpycos, A. 1. Mukpobuonorus: Teopus 1 npakTtuka B 2 4. Yacte 1 : yueOHUK As Oaka-
naBpuata u maructparypsl / A. . Herpycos, U. b. KotoBa. — M. : U3narensctBo FOpaiiT,
2018. — 333 c. — (Cepus : bakanaBp u maructp. Akagemudeckuit kype). — ISBN
978-5-534-03805-7. https://biblio-online.ru/book/B78 A1E41-7F18-4559-A20E-
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2018. — 312 c¢. — (Cepus : bakanaBp u maructp. Axagemuuecknii Kype). — ISBN
978-5-534-03806-4. https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-
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Emues, E. H. Mumryctun. - 8- usg., ucnp. u goi. - Mocksa : FOpaiirt, 2014. - 445 c.

Astop: Kapacésa O.B.
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