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1. TACHHOPT PABOYEM MPOT'PAMMBI YYEBHOM JUCITATLIAHBI
MuKpoOHO0I0THS, CAHUTAPUS M TUTHEHA

1.1. O6saacTh NpUMeHeHHsI TPOTPAMMBbI

Pabouas nporpamma y4eOHOW TUCHMILIMHBI SBJISAETCS YaCThIO IPOTrPAMMBI MOATOTOBKHU CIELIH-
QINCTOB CPEAHEro 3BeHa Mo creruanbHocTH 3 5.02.09 MxTtHosnorus u peiooBoacTBO (yriyOieHHas
MOATOTOBKA).

1.2. MecTo y4eOHOM AMCUHUILUIMHBLI B CTPYKTYpPe NPOrpaMMbl MOATOTOBKH CHENHAJINCTOB
CpeHero 3BeHa: JUCIUIUIMHA BXOJUT B NPO(ECCHOHAIBHBIA UK KaK o0menpodeccuoHanbHas
JUCIUILINHA.

1.3. Henu n 3axa4n y4eOHOM JMCHHUILIMHBI — TPEOOBAHUSA K pe3yJIbTaTaM OCBOCHHSA y4el-
HOH NUCHHUILIMHLI:

Heap u3yyeHusi TUCHUILIMHBI — YCBOCHUE TEOPETUUYECKUX 3HAHUI B 0071aCTH MUKpPOOUOIIO-
UM, CAHUTAPUHU U TUTHEHBI, IPUOOpEeTEeHNEe YMEHUIM PUMEHSATh 3TU 3HAHMSI TP Pa3BEACHUU U BbIpa-
I{UBAHUU PHIOKL.

3amaum OCBOCHUS yU4eOHOUN NUCIIMIUINHBIL:

® OCBOGHHE OCHOBHBIX TIOHATUHN B 007aCTH MUKPOOUOJIOTHH, CAHUTAPUU U TUTHEHBI;

® U3y4YyeHUE OCHOBHBIX I'PYII MUKPOOPTaHU3MOB U BBI3bIBAEMBIX UMHU MIPOLIECCOB;

¢ TpuOOpeTeHNe YMEHUI MPOBOIUTH MUKPOOUOIOTHIECKUE UCCIICIOBAHUS;

® U3yYCHHE CAaHUTAPHO-TUTHCHHYECKHUX TPEOOBAaHWA M COONIOACHHE WX IPH PA3BEACHUU H
BBIpAIIBAaHUH PHIOKI.

PaGouass mporpamma y4eOHOW JTUCHUIIIMHBI MUKpPOOHMOJIOTHS, CAaHWTApUsS W TUTHCHA
HaIpaBlieHa HAa OCBOCHUE YMEHUH U 3HaHUH, HEOOXOAMMBIX ISl POPMUPOBAHUS MPO(ecCHOHATBHBIX
kommereHmit (IIK 1.1. TIpoBoauTh THUIPOIOTHYECKHE HWCCIAEAOBAHUS HAa PBIOOXO3SHCTBEHHBIX
Bomoemax. I[IK 1.2. OnenuBath cocrosiuue wuxtuodaynsl. I[IK 1.3. CucremarusupoBaTh u
oOpabaTeiBaTh  uxTHoONOTMYeckuit  marepuan. IIK 1.4, OrOupate u  oOpabarpiBaTh
rUAPOOHONIOTHYECKHE | ruApoxuMmuuyeckue mpooOs, [IK 2.1. ®opmupoBarh, comepxkarb U
AKCINTYaTUPOBaTh PEMOHTHO - MatouHoe ctano. I1K 2.2. BeipammuBaTte nocamounsiii Marepuai. 11K
2.3. BeipamuBars ToBapHyto npoaykuuio. [1K 2.4. Pazsoauts xuBbie kopma. [1K 2.5. OpranuzoBatb
nepeBo3ky ruapoOuoHToB. [IK 2.6. DOkcmiryatupoBaTh THAPOTEXHHYECKHUE COOPYXKCHHS U
TEXHUYECKHUE CPEJICTBA phIOOBOICTBA U phi0OJOBCTBA. [IK 2.7. [IpoBOANTE JUArHOCTUKY, TEPANTUIO U
npodunaktuky 3aboneBaHuii ruapoobuontoB. [IK 2.8. IlpoBoguth miemenHyto pabory. IIK
3.1.0pranu30BbIBaTh U BBHINOJIHATH PaOOTHl MO MOAJEPKAHUIO YHUCICHHOCTH W PAlMOHAJIHLHOMY
HCIOJIb30BAHUIO PECYPCOB THUAPOOMOHTOB BO BHYTpeHHMX BogoéMax. 1K 3.2.BeImonHSTh paboThI 11O
OXpaHE€ U palMOHATBFHOMY MHCIIOJNIB30BAHUIO PECYpcoB cpenbl obutanus ruapoouonton. [IK
3.3.0pranu3oBeIBaTh M  PETyIUPOBaTh  JIOOUTENHCKOE W  CHOPTUBHOE  PHIOOJIOBCTBO.
3.4.00ecnieunBaTh OXpaHy BOAHBIX OMOPECYPCOB U Cpeibl UX OOMTAaHUS OT HE3aKOHHOTO MPOMBICHA.
[IK. 3.5 Opranu3oBbIBaTh U BBIMOJHITH PAOOTHI IO MPOU3BOJACTBY JEN 00 aIMUHUCTPATUBHBIX TIpa-
BOHAPYIICHUSX B OpraHax phIOOOXpaHbl C MPUMEHEHHEM HOPMATHBHO-IIPABOBON TOKYMEHTAIIUU.
IIK 4.1. OGopynoBaTh akBapuyMbl B COOTBETCTBHH C TPEOOBAHUSMU K YCIOBHSIM COJACPIKAHUS
ruapoouonToB. [IK 4.2. O6ecnieunBaTh TpeOyeMbie peXUMBI cofepxkaHusi ruapodbuonTos. [1K 4.3.
VYxaxuBaTh 3a akBapuyMHbIMH pacteHusiMu. [IK 4.4. YxaxuBarh 3a akBapuyMHBIMU KUBOTHBIMH.
[IK 4.5. Pa3zBoauth akBapuyMHbIX THApoOHOHTOB. IIK 5.1.IlmanmpoBaTh OCHOBHBIC MMOKa3aTeld
peiboBoueckoit opranmzaruu. [IK 5.2. IlnanupoBarh BBITIOJIHEHHE DPAOOT M OKa3aHWE YCIIyT
ucnonuutensmu.  [IK 5.3, OpranusoBeiBaTh paboTy TpymoBoro kojuiektmBa. [IK 5.4,
KouTponupoBaTh X0J4 U OIEHMBaTh pE3yJbTaThl BBIIOJHEHUS pabOT U OKa3aHHS yCIyT
ucnonuutensmu. [IK 5.5. W3ydarh pBIHOK W KOHBIOHKTYPY MPOAYKIHUHU M YCIYyr B 00NacTu
npodeccuoHabHON nestenpbHOoCTH. [IK 5.6. YuacTBOBaTh B BBIPAOOTKE MEpP MO ONTHMH3AINH
MPOLIECCOB TMPOW3BOJCTBA MPOAYKIIMM W OKa3aHWsl yciAyr B o0mactd mpodecCHOHaTbHOU



nesitenbHocTH. [IK 5.7. Bectn yrBepKa€HHYI0 yu€THO-0Tu€THYIO AokymeHTanuto. [IK 6.1. ®opmu-
pOBaTh, COAEPKATh U IKCILUTYaTUPOBATH PEMOHTHO - MaTo4yHOe cTano. [IK 6.2. BeipammuBaTte noca-
nounbiit Matepuai. [1K 6.3. Beipamuars ToBapuyto npoaykiuio. [1K 6.4. OpranuzoBaTh nepeBo3Ky
ruapoouonToB. 1K 6.5. DkcmmyatupoBaTh THAPOTEXHUYECKHAE COOPYKEHHUS M TEXHUUYECKHE Cpel-
cTBa ppIOOBOACTBA U phIOOIOBCTBA. [IK 6.6. IIpoBOAUTE AMArHOCTUKY, TEPANUI0 U MPOQUIAKTUKY
3aboneBanuii ruapoornoHToB. [1K 7.3. BeipamuBaTh TOBapHYIO MPOIYKIIUIO 00BEKTOB aKBaKYJIbTYPHI
Bonro-Kacnmiickoro 6acceitna. ITK.8.1. ComepkaTh U SKCIUTyaTUPOBATh PEMOHTHO-MAaTOYHOE CTaJIO.
IIK 8.2. BeipamuBarh mocagouHblii Matepuan oceTpoBbix pwi0. [IK. 8.3.BwipammBare TOBapHYyIO
npoaykuuio ocetpoBbixX. [IK 8.4. Opranu3zoBbiBaTh nepeBo3ky oceTpoBbix. [1K 8.5. Ilpumensts xu-
Bbie kopMa. [1K 8.6.11poBoauTh 1MarHocTUKy, Tepanuio u NpoGUIaKTHKY 3a00JIeBaHUN OCETPOBBIX U
pasButue o0mux kommnereHnuii (OK 1. TloHuMaTh CyIIHOCTh M COLMANBHYI) 3HAYUMOCTH CBOEH
Oynymieir mnpodeccun, MPOSBIATh K Hed ycroWuuBbld uHTEepec, OK 2. OpraHu3oBBIBaTh
COOCTBEHHYIO JEATEIbHOCTh, OMPENENIATh METOABI M CHOCOOBI BBIIOJHEHHS MPOo(eCcCHOHATbHBIX
3amad, oneHuBarh ux dpdexTuBHOCTH M KadecTBo, OK 3. Pemate mpoOnemsl, OICHUBATh PUCKU U
MPUHUMATh pelIeHus] B HecTaHAapTHhIX cuTyarusax, OK 4. OcymniecTBisTh NOUCK, aHAIU3 U OLIEHKY
uHdopmanuy, HEOOXOAMMOW MJii TIOCTAHOBKM W  pemeHuss NpodeCCHOHAIbHBIX  3ajad,
npodeccuoHaibHOTO W JUyHOCTHOro pasputus, OK 5. Hcnmons3oBaTh HMH(POPMAIMOHHO-
KOMMYHHKAITMOHHBIE TEXHOJOTUH JJIsi COBEPIICHCTBOBaHUS MpodeccnoHanbHoil nesrenpHocti, OK
6. PabotaTe B KOJJIEKTMBE M KOMaHze, OOecreuMBaTh €€ CIuioueHue, 3P(HEeKTUBHO OOMAThCA C
KOJUIeraMu, pykoBoJcTBOM, morpebutensimu, OK 7. CTaBuTh LIeIM, MOTUBUPOBATH NEATEIHHOCTH
MOJYMHEHHBIX, OPraHU30BBIBATb U KOHTPOJIMPOBATh HX PA0OTy C TpPUHATHEM Ha ceds
OTBETCTBEHHOCTH 3a pe3yJbTaT BbioiHeHus 3amanui, OK 8. CamocTosTeIbHO ONpenensaTh 3a1auu
npoecCHOHATLHOTO W JTUYHOCTHOTO Pa3BUTHS, 3aHUMAThCS CaMOOOpa3OBaHHWEM, OCO3HAHHO
MIaHupoBaTh ToBbIMIeHWE KBanudukamuu, OK 9. BeITh TOTOBBIM K CMEHE TEXHOJOTHHA B
npodeccuonanbHoit  nestensHocTH, OK 10. OOecmeunBarh Oe30macHble yCIOBHA Tpylda B
poeCCUOHAITBHON EATETLHOCTH).

B pesynbpTare ocBoeHHS yd4eOHOW MUCIUIUIMHBI O0YyYAIOIIHICS 10/KeH YMeTh:

o0ecreynBaTh aceNTUYECKHE yCIOBUS pabOThl C OMOMaTepuaiaMu;

UCII0JIb30BaTh JJAOOpaTopHOE 000PYAOBaHHE;

IIPOU3BOJIUTH MIOCEBBI MUKPOOPTaHU3MOB HA IUTATENbHbIE CPEIBI;

II0JIb30BaThC MUKPOCKOIIMYECKON ONTUYECKON TEXHUKOU;

TOTOBUTH MPENaparsl 111 MUKPOCKOIIMYECKUX HUCCIIEJOBAHMI;

TOTOBUTH PACTBOPHI A€3MH(DUITUPYIOIIUX U MOIOILIUX CPE/ICTB;

OIPEAEIATh OCHOBHBIE IPYIIIBI MUKPOOPTaHU3MOB;

POBOJIUTh MUKPOOMOJIOTHUECKUE HCCICIOBAHUS U JaBaTh OICHKY IMOJIYYEHHBIM pe3yilb-

TaraM;

®  KOHTPOJHUPOBATh COOJIOACHHE CAHUTAPHO-IMHUAEMHUOJIOTHUYECKUX TpeOOBaHMI Ha Bcex
CTaIUSX BHIPAIIMBAHUS PHIOHI,

e ne3uH(pUIUPOBATH B TOM YUCIEe 000pyAOBaHNE, MHBEHTAPh, TOMEIIEHUS, TPAHCIIOPT U Jp.;

e  coOmIOaTh MpaBWIIa JUYHON TMTMEHBl U MPOMBIIUIEHHON CaHUTApUH, TPUMEHSATh HE0OXO-
JUMBIE METOJIbI M CPEJCTBA 3AILUTHI;

®  [I0JIb30BATHhCSI OCHOBHOM U JIOTIOTHUTEIHLHOU TUTEPATYPOid, CBI3aHHOM C MPOQECCHEH.

B pesynbpTare ocBoeHMS y4eOHOW NUCIMIUIMHBI O0YJArOITUICS H0JI2KEH 3HATD:

®  OCHOBHBIE MIOHATHUS U TEPMUHBI MUKPOOUOJIOTHH;

OCHOBHBIE TPYIMITBI MUKPOOPTaHU3MOB, X KIaCCU(PUKAIHIO;

3HaUYE€HUE MUKPOOPTaHU3MOB B IIPUPOJIE, B )KU3HU YEJIOBEKA U )KUBOTHBIX;
MHUKPOCKOIUYECKHE, KyIbTypalbHble H OMOXUMHUYECKHE METO/IbI UCCIIEJOBAHNUS;
npaBuia 0T0Opa, JOCTaBKU M XpaHEHUs OMomarepHaa,

THUIIBI TUTATENILHBIX CPEJl U MpaBHiia paboThl C HUMH;



METOJIbI CTEPUIIN3ANNU U Ie3UHPEKIINN;

YYBCTBUTEIHLHOCTh MUKPOOPTaHU3MOB K aHTUOMOTHKAM;

(bopMBbI BO3/IEHCTBUS NATOTCHHBIX MUKPOOPTaHU3MOB Ha )KHUBOTHBIX;

Mop(hooruio ¥ GU3NOJIOTUI0 OCHOBHBIX I'PYIIIT MUKPOOPIaHU3MOB;

TeHETUYECKYI0 M XUMHUYECKYI0 OCHOBBI HACJEICTBEHHOCTH U ()OPMbI H3MEHUYUBOCTH MHUK-

POOpPTaHHU3MOB;

BJIMSIHUAE (PaKTOPOB BHEIIHEH CpeJibl Ha KU3HEACATEIbHOCTh MUKPOOPTaHU3MOB;
XapaKTEPUCTUKN MUKPO(DIIOPHI OYBHI, BOABI M BO3IYyXa;

MIOHATUS TATOT€HHOCTH U BUPYJICHTHOCTH;

Napa3UTOJIOTHUECKUE KPUTEPUH OLIEHKH PHIOHOM MPOIYKIINH;

OCHOBHBIC TUITBI TUILEBBIX OTPABICHUN U WH(PEKUIUH, NICTOYHUKH BO3MOKHOTO 3apayKEHHUS,;
KJIacCU(UKALMIO MOIOIUX M AC3MH()UUUPYIOIIUX CPEACTB, MpaBHJIa UX MNPUMEHEHUS,

YCIIOBUS U CPOKU XpaHEHUS;

IpaBwiia TMpPOBEACHUS] Je3WH(EKIMM WHBEHTapsT U TpPaHCIOpPTa; JAe3MHGEKIHUH,

JIE3UHCEKLIUH U IepaTU3aALNU TOMELIECHHUI;

CaHUTAPHO — TCEXHOJOTHYCCKUC Tpe6OBaHI/I5I, B TOM 4YHUCIC K IIOMCHICHUAM,

000pyI0BaHUIO, HHBEHTAPIO, OJICIKIE, TPAHCTIOPTY;

METO/bI MUKPOOHOJIOTMUECKOT0 KOHTPOJIS;

npaBuiia JMYHOU TUTHEHBI paOOTHUKOB,;

HOpPMBI TUTHEHBI TPY/A;

CaHMTapHbIE TPEOOBAHUS K YCIOBUSAM XPaHEHUS ChIPbs, MONTy(PadpUKaTOB U MPOIYKLIUH.

1.4. 3amaHMpoBaHHOe KOJMYECTBO YAaCOB HAa OCBOEHHME TMPOrpaMMbl Y4eOHOM
AUCHUTLTUHBI:

MaKCUMaJIbHOUM y4eOHOM Harpy3ku odydaromerocs — 148 gacoB, B TOM 4HCIIE:

00s13aTeIbHON ayUTOPHOMN yueOHOM Harpy3ku oOydatomerocs — 100 gacos;

nabopaTopHbIX paboT — 30 yacos;

KOHTPOJIBHBIX pa0boT — 3 yaca;

CaMOCTOSITeNbHON paboThl oOyyaromerocs — 40 yacos

KOHCYJIbTAI[UX — 8 YacOoB.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOW JUCHUILINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOH padoThI

Bup yueOHoii paboTbl Koamecrso
4acoB

MakcumasibHasi ydeOHasi Harpy3ka (Bcero) 148
O0s3aTes1bHAs AyIMTOPHAs yueOHas1 Harpy3Ka (Bcero) 100
B TOM YHUCIJIE:

71a00paTOPHBIX PaboOT 30

KOHTpOJIbHast paboTa 3
CamocrosiTesibHasi pabora o0yuyawmerocs (Bcero) 40
B TOM YHUCIJIE:
MOATOTOBKA COOOIIEeHU, pedepaToB, MPE3CHTAIIHIH;
COCTaBIJIEHHE CXEM, TpadHKOB, pa3BepHYTON KiIaccu(UKaLUY;
paboTa ¢ OCHOBHOM M 00s3aTEIIBHON JTUTEPATYPOM, C HOPMATHUBHOM JOKYMEHTa-
LHEH; pelIeHre MPOU3BOACTBEHHBIX cutyauuii, Y P.
Ammecmayus 6 popme 3x3amena
Koncynomayuu 8




2.2. TemaTnueckuii nu1an u coaepxanue ydeOnou gucuuminnabl OIL. 03 «Muxkpo0OuoJiorusi, CAHUTAPHUS M TUTHEHA)

Conep:xxanue y4e0HOro MaTepuaJia, JadopaTopHbIX padoT U NPaKTHYeCKUX 3aHsA- | O0beM | YpoBeHb
HanmMeHoBaHMe pa3ieioB U TeM

THii, CAMOCTOAITEJIHLHOMH Pa0d0Thl 00y4al0IIMXCs, KYPCOBO# padoThl (IIpoeKTa) 4acoB | OCBOCHHSA
1 2 3 4
BBenenune 3
3HaYe€HUEe MUKPOOPTAHU3MOB B IIPUPOJIE. 2 1
CamocrosiTesibHas padora: 1
[ToaroroBuTh yueOHO-HCCIenOBaTENBCKYIO paboty (YUP) Ha Temy «Bnmsiaue mukpo-
¢opbl Bogoema Ha peIOy».
I'maBa 1. Posib MUKpOOPraHW3MOB B OHMOIIEHO3€ BOJOEMA.
Pa3znea 1. OcHOBBI MHKPOOHO- 81
JIOTHH
Tema 1.1. Mopdornorus u cu- 14

CTCMATHKa MUKPOOPTaHN3MOB

Mup MUKpOOpPraHU3MOB, O0IIHME MMPU3HAKY U pazHOOOpasue. 2 2
[TpokapuoTHBIE ¥ SYKapUOTHBIE MUKPOOPTAHU3MEI.

bakrepuu: dopma, pocT, KryroBaHue, CopooOpa3OBaHUE U Pa3MHOXKEHHE. 3HAUCHUE
MHUKPOOPTIaHU3MOB B CAMOOYHIIICHUN BOJIOEMOB.

VY IIbTpaMUKpOOBI: BUPYCHI B OakTepruodaru, CTpOeHUE U pa3MHOKEHHUE. 2 2
JlpoxckeBble rpuObl: popMa KIETOK, CTPOSHUE U 3HAYEHUE B HAPOJAHOM XO3SICTBE. 2 2
[TnecueBbie TpuOBI, OOIIas XapaKTEPUCTHKA, CHCTEMAaTHKa, CTPOEHHE, CIOCOOBI pas- 2 2
MHOXeHHs. HoBbIe hOpMBbI MUKPOOPTaHU3MOB.

JlaGoparopHuasi padora Ne 1 2 2

N3yuenue ycTpoiicTBa MUKPOCKOIIA U OBJIAJICHUE TEXHUKON MUKpOCKonupoBanus. IIpa-
BIJIa pabOTHI B MUKPOOHOJIOTHYECKON J1ab0paTOpHH.

JlabopaTopnasi paGora Ne 2 2 3
[TpuroroBieHre mpenapaToB pa3IMYHBIX KYJIbTYp MHUKPOOPTAaHH3MOB B JKHBOM BHJIC.
Nzyuenune ux mopdomorumn.

JlaGoparopHasi padora Ne 3 2 3
[TpuroroBneHne pUKCUPOBAHHOTO IMperapara U3 YUCTOH KYJIbTYpHI IyTE€M MPOCTOTO U
CJIOKHOTO OKpaIlIBaHUSI.

CamocrosiTesibHas padora: 7
[ToaroToBUTH Npe3eHTanuu no reMam: «Poib OakTepuil B IpUPOIE U )KU3HU YEIOBEKAY;




2

«Posb TIecHEeBBIX TPHUOOB B IPUPOE U JKU3HU YeJIoBeKa»; «Poib Ipoxokelt B pupoie U
KHU3HU yesoBeka»; «Poiib yIbTpaMUKPOOOB B IPUPOJIE U KUZHU UEIIOBEKAY.
[ToaroroBuTh coobiieHne Ha TeMy «Bo3HUKHOBEHHE (PU3HOIOTUYECKOTO dTarna B CBSI3U
C MOSIBJIEHUEM IIEPBBIX MUKPOCKOIIOBY.

YUP. I'nara 2. Pons MUKpOOOB B MPUPOJIE U KU3HH YETIOBEKA.

I'maBa 3. XapakTeprcTHKa OCHOBHBIX I'PYII MUKPOOPTaHM3MOB BOJHOTO OMOIIEHO3A.

Tema 1.2. ®uzuonorus MHKpPO-
OpraHU3MOB

12

OOMeH BemecTB Kak riaBHas OCOOCHHOCTH JKMBOTO OpraHm3Ma. XHMHUYECKHUN COCTaB
MUKPOOHOU KiIeTKH. DEepPMEHTHI: TTOHATHE, COCTaB, CBOWCTBA, ()aKTOPHI, BIUSIIOMINE Ha
(hepMEeHTaTUBHYIO aKTUBHOCTb.

SIBieHME HACIEICTBEHHOCTH U M3MEHUMBOCTH Y MUKPOOPraHM3MOB. BiusHue ycnoBuii
BHEIIIHEW CpeJlbl HA U3MEHYMBOCTh M HACJIEACTBEHHOCTh. THITbI N3MEHYMBOCTH: T€HOTH-
nu4deckas u GpeHorunuyeckas. HanpaBieHHOe U3MEHEHNE CBOMCTB MHUKPOOPTraHU3MOB H
3arpochl NPAKTUKKU. PaboThI O BBIBEICHUIO IIEHHBIX TPOMBIIUIEHHBIX KYIbTYP.

®u3nonorus MUKPOOPTaHW3MOB: MOHATHE. [IMTaHMEe MHKPOOPraHW3MOB: HOTJIOUICHHUE
NUTATENbHBIX BELIECTB IYTEM OCMOCA, TIOHATHE O IUIa3MOJIK3€, IIa3MOJIUIITH3E, TYpro-
pe kietku. Tunsl nuTanus: ayToTpodsl U TeTepoTpodbl, canpopuThl U napa3uTel. JpI-
XaHWE MUKPOOPTaHU3MOB KaK CIOCOO TMOJIYYeHHS dHEpruu. A’poOHBIC W aHAdPOOHBIC
MHUKPOOPTaHU3MBI.

Tepmorene3 u mporecchl cBedeHHs. ApomaTooOpa3zoBaHue. Vcmonb3oBaHHWE YHEPTUU
MHUKPOOpPTraHU3MaMH.

JlaGoparopunas padora Ne 4
HOI[FOTOBKa MNOoCyAbl K CTCPUIIN3AlIUU W MNPUTOTOBJICHUC TMUTATCIIBHBIX CPCI. MeTOI[BI
CTEpUJIM3AIUU MOCY Il U MUTATENIbHBIX CPEI.

JlabopaTopnasi padora Ne 5
ITonydenune 4nucToi KyabTypbl MUKPOOPTaHU3MOB.

CamocrosiTesibHas padoTa:

CocraButb Tabmuiy «Kmaccudukamnus GepMeHTOBY.

[ToaroroButh coobmeHus: « UMbl MUTATENBHBIX Cpell M IpaBuUia pabOThl C HUMHY,
«[Ipouecchl cBeueHus»; «CanpoduTHble MUKpoOOpraHusmbl»; «lllTamMmbl MuKpoopra-
HU3MOBY.

YUP. I'nasa 4. Turbl ”3BMEHYNBOCTH MUKPOOPTAHU3MOB, OOUTAIOIINUX B BOJAOCMAX.




1 2 3
Tema 1.3. Pacnipocrpanenue 14
MUKPOOPraHW3MOB B IPUPOJIE
Pacnipoctpanenne MukpoopranusmoB B npupoae. Ilpuponnas cpena kak HCTOUHUK HH- 2
(GbuIMpoBaHus MUILEBOTO ChIPbS MUKPOOPTaHW3MaMU. DMUAEMHOJIOTHYECKas pojib MpH-
ponHON MUKpOGIOPHL. BiHsHHE 3KOIOTWYECKOW CUTYyallMd Ha SMUAEMHUOIOTHYECKUN
poriecc.
Muxkpogiopa Boabl. [IoBepXHOCTHBIE M MOA3EMHBIE BOJIBI, MX MuUKpodiaopa. Mukpo- 2
¢dopa uioB, nbjaa. Pob MUKpOOPraHU3MOB B YBEJIMYEHUH PHIOONPOAYKTHUBHOCTH BOJIO-
eMOB. 30HBI CONPOOHOCTH. MOHUTOPUHT COCTOSIHUS MUKPO(DIOPH BOI0EMOB ACTpaxaH-
CKOI o0nactu.
Muxkpogiopa mouBbl. Ponb MUKpOOpraHM3MOB B MOYBOOOPA30BATEIbHBIX IMPOLECCAX. 2
Kpyrosopot azorta B npupone. ®uxcarus azora atMochepsl, aMMOHUPUKAIUSA, HUTPU-
dbuKkanus u JCHUTPUPUKAIHSL.
Mukpodopa Bo3ayxa. 3aBUCUMOCTh MHUKPOGIIOPHI BO3/IyXa OT Pa3IMYHBIX (DaKTOPOB. 2
CanurapHas olleHKa Bo3ayxa. MeTo/1bl OYMCTKH BO3/1yXa OT MUKPOOPTaHHU3MOB.
JlabopaTropHasi padora Ne 6 2
Mukpo6HoIorn4ecKue Uccae0BaHus BOJBI.
JlabopaTropHasi padora Ne 7 2
MukpobHoIornyeckue ucciae0BaHus BO3AyXa.
JlabopaTropHasi padora Ne 8 2
MukpoOHoIorn4ecKre UCCaeI0BaHNs MOYBBL.
CamocrosiTesibHasi padora: 7
[ToarotoButh pedepar Ha TeMy «BiusHUE 3KOJIOrMYECKOW CUTYyallUd HA MPUPOIHYIO
MUKpPODIOpY».
[ToaroToBuTh coodieHus Ha TeMbl: «MuKpodIiopa Bo3ayxay; «Mukpodaopa mousbi».
W3y4unth U 3aKOHCTIEKTUPOBATH 110 HOPMAaTUBHOM JOKYMEHTAIlU! MUKPOOHUOJIOrHYECKHe
II0KAa3aTeIN BO31yXa.
YUP. I'naBa 5. [ToBepXHOCTHBIE M TIOJI3EMHBIEC BOJIBI, UX MUKpOhIIOpa.
I'maBa 6. Mukpogiaopa peuyHoi pbIObI
I'maBa 7. Mukpodiaopa MOPCKOU phIObI

Tema 1.4. Baxuelimme MHKpO- 6

OHOJIOTUYECKHE mponecCbl U HUX
MPAKTUYCCKOC 3HAYCHUC
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Muxkpobuonorndeckue Mpouecchl, MOoHATHE, Kiaccudukanus. TUnUyHbe OpOXKEHMS:
CIIMPTOBOE, MOJIOYHOKHCIIOE, MACIISTHOKHCIIOE. XapaKTepHCTHKa BO30yIuTeeH, Xu-
MH3M, KOHEYHBIE POIYKTHI )KU3HEACATEIbHOCTH, TPOMBIIUICHHOE HCIIOJIB30BAHUE.

Herunmuneie 6pokeHus (a3poOHBIE OKUCIUTEIBHBIC MPOIECCH). XapaKTePUCTUKA BO3-
OyauTenel, XMMHU3M, KOHEYHBIC MPOIYKTHI >KU3HEICSITEIHLHOCTH, MPOMBIIUICHHOE HC-
M0JIb30BaHUE.

['HUnOCTHBIE Tpolecchl: BO30YIUTENN U XUMHU3M, BbIIEISEMble BpEIHbIC BELIECTBA.
Ponb THUJIOCTHBIX MHKPOOPTaHM3MOB B OKpyKaromei cpeae. MukpoOuoioruueckue
IIPOLIECCHI, BBHI3BIBAIOINE U3MEHEHUS KUPOB U KJIETYATKU. XapaKTepUuCTHKa BO30OyIuTe-
JIel, XUMHU3M, KOHEYHBIEC POAYKTHI.

CamocrosiTesqibHasi padora:

CoctaButh Tabmuibl: «Buabl OpoxeHus — a’dpoOHbIe». CocTaBUTh TaOMUIL: «Bumbl
OpOXXEHUST — aHA3POOHBICY.

[ToaroroBuTh coobIIEHNE HA TeMY «MUKPOOPTaHU3MBI-BO30YIUTEIN THUSCHUS).

Tema 1.5. Bnusaue ¢akrtopos
BHEIIIHEH CpeIbl Ha JKU3HEHACH-
TEIbHOCTh MUKPOOPTaHU3MOB

Ouznyeckue GakTophl. BiusHUE TeMIepaTrypbl Ha pa3BUTHE MHKpoopranm3mMoB. Kap-
JTUHAIBHBIC TeMIIepaTypHble TOYKH. [Icuxpodwibl, Mme3odwibl, TepMopmibl. Bumopoit
COCTaB MCUXPO(QUIBHBIX MUKPOOPIaHU3MOB OOOpYJIOBaHUS Ul pa3BEICHUS U BbIpa-
IIMBAaHUS TUAPOOMOHTOB.METOIbI TEIIOBOK 00paOOTKU. BiusHME COJIHEYHOTO CBETa,
panuanuu, ynbTpa3sByKa, OCMOTHYECKOTO JABJICHUS.

duznko-xuMuueckue (GakTopbl. BrakHOCTH Cpesibl, KOHIICHTPAIMs PAaCTBOPEHHBIX Be-
IIeCTB B cpese ooutanus, pH.

OKHCIUTENFHO-BOCCTAHOBUTEIbHBIM MOTEHIMAN cpensl. lIpuMeHeHne acenTHYecKuX
BCIICCTB B HHH.[CBOﬁ MPOMBIINIJICHHOCTH U pBI6OBO,Z[CTBe.

buonornueckne ¢akropbl. B3aMMOOTHOIICHHST MEXIY MHUKPOOPTaHW3MaMH, OCHOBaH-
HblC Ha MUTAaHUM: CUMOMOTHYECKHE W KOHKYpeHTHblE. AHTHOMOTHKH. IIpakTuueckoe
WCITOJIh30BaHNE aHTUOMOTHKOB U (DUTOHITHIOB.

JlabopaTopnasi padora Ne 9
Bmustaue dakxropoB BHemHen cpensl (NaCl, pH-cpenpl, Temmeparypbl) Ha pa3BHTHE
MHUKPOOPTaHU3MOB.
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CamocrosiTeIbHast padoTa: 4
[Toctpouts rpaduku: BAUsSHUE TEMIEPATyphl Ha MPOJOIKUTENBHOCTD KU3HU MUKPOOP-
TaHW3MOB; BIUSHHE BIAXHOCTH Ha MPOJOJKUTEIBHOCTb KU3HU MHUKPOOPIaHHU3MOB;
BIUsiHUE pH-cpebl Ha MPOAOIKUTENBHOCTD )KU3HH MUKPOOPTraHU3MOoB. [1onroToBuTh
cooOuieHne Ha TeMy « AHTUOMOTHUKH U (PUTOHIIMIBI, IPUMEHSEMBIE B PbIOOBOJICTBE.
KonTpoasnas padora Ne 1 mo pasueay 1 2
CamocrosiTesibHas padora: 1
PaboTa Hax ommbKaMu, JOMYIICHHBIMH B KOHTPOJILHOM padoTe.

Pa3znea 2. OCHOBBI CAaHMTApUM 63

U THTHEHbI

Tema 2.1. IlaToreHHble MHKpPO- 20

opranu3Mbel. MuUKpoOHbIE U He-

MHUKpPOOHBIE 3a00JIeBaHUs
[TaTorenHsle MUKPOOPTaHU3MBL: TIOHATHE, BUIBI, OCOOCHHOCTHU (CHEU(PUIHOCTh, BUPY- 2 2
JIEHTHOCTh, TOKCUYHOCTB ).
NmmyHuTeT 1 ero Buabl. BakiMHBI U CBIBOPOTKHU.
®aronurapHas teopusi .M. Meunukosa.
CaHUTapHO-3MUIEMUOJIOTHYECKAsi OOCTAaHOBKA B CTPAHE M MEPHI 110 €€ yIyUIIEHUIO. 2 2
Posib kuIIe4HON NaJouky KaKk CAaHUTapHO MOKa3aTeIbHOT0 MUKPOOPraHU3Ma.
[Mummessie 3a00eBanMs: TUIIEBbIE HHOEKINU (TU3ECHTEPUS, XOJIepa, TUCTEPHO3), THIIIE- 2 2
Bble OTpaBJeHMs. XapaKTepUCTHKA BO30OyAWTENeH, MPUYMHBI BO3SHUKHOBEHMS, MEPHI
IpEyNpPEXICHNUS.
Bupycubie 6one3nu prid. baktepuansubeie 0one3nn pei0. Kpatkas xapakTepucTuka Bo3- 2 2
Oyaurenei, UX YCTOHYMBOCTb BO BHELIHEW cpeJie, ICTOUHUKHU U MYTH 3apaXeHUs, MEpHI
PO UITAKTUKH.
Muxko3Hble 00s1e3HU pbIO. [IprHuuHBI NX BOSHUKHOBEHUS U MEPBI MPO(DUITAKTUKH. 2 2
Pr16a xak MCTOYHWK TIIMCTHBIX WHBA3WH YeJIOBEKA M JKMUBOTHBIX. | €IbMUHTO3BI (TJIUCT- 2 2
Hble WHBa3uM). [IpUYMHBI BO3ZHMKHOBEHUS, XapaKTEPUCTHKA TeIbMUHTOB, CIIOCOOBI
3apakeHUs YesioBeka. Mepbl 00phOBI M MPO(PHUITAaKTHKA TeTHMHUHTO30B.
OO0ure MPUHIMIIBI TAPA3UTOIOTUYECKON OLIEHKU pBIOHOM mpoaykiuu. [lapasurosnoru- 2 2

YeCKUe KPUTEPUU MPUTOJAHOCTH M PEKOMEHJAIMH K MCIOJB30BAHUIO CHIPbSI M MPOAYK-
[[UH, 3apaXKCHHBIX Mapa3uTaMu: 3apaXEHHOCTh Mapa3uTaMu, OMACHBIMU ISl YETIOBEKA;
3apakeHHOCTh Mapa3uTaMu, U3MEHSIOIMMHI (PU3NKO-XUMUYECKHE CBOMCTBA PHIOBL;

12




2

3apaKEHHOCTh Mapa3uTaMy, MOPTIIMMH TOBAPHBIN BHJI PHIOHOTO CBHIPbSI U MPOIYKIIHH.
UccnenoBanue peiObl Ha Hamu4ue renbMUHTOB. bakteprnockonus. [Tapatndosasie 3a00-
JICBAHUA.

JlaGoparopHasi padora Ne 10
[Tapa3uTonornyeckoe HMHCIEKTUPOBAHUE PHIOHI.

JlaGoparopuasi padora Ne 11
BakTeprockonunueckoe uccie0BaHnue PhIObL.

JlaGoparopHasi padora Ne 12
OO6crnenoBaHne MBIIIEYHON TKaHU PHIOBI Pa3IMYHBIMH METOAMHU.

CamocrosiTesqibHasi padora:

CocraBUTh CXeMY BUJIbl UMMYHHUTETA

W3y4unTh ¥ 3aKOHCIIEKTUPOBATH 110 HOPMATUBHOM JOKYMEHTAIIU MUKPOOUOIOTHYECKUE
MOKa3aTEeNIN CBEXXEH PHIObI

3akoHCTIEKTHPOBaATh TeMy "boTynu3m" B Buae TaOIHIIbL.
3aKkoHCIIEKTUPOBaTh TeMy " bpaHxnoMuko3 " B BHI€ TaOIHIIBI.
3akoHcnekTHpoBaTh TeMy " DypyHkyses " B BUie TaOIHIIbL.
3akoHcnekTHpoBath Temy "Audunnodatpruos" B Buae TaOIHIIbL.
3aKkoHCIIEKTUPOBATh TeMy " BeceHHss Bupemus kaprna " B BUI€ TaOTHIIBI.
3akoHcHeKTHpoBaTh Temy " Jluctepros " B Buje TaOIUIIBL.
3akoHcreKTUpoBaTh TeMy "CanbMoHeIe3 " B BUJIe TaOJIHIIBI.
3akoHCIIeKTUPOBaTh TeMy " OnucTtapxo3 " B BUE TaOIUIIBL.

10

Tema 2.2. CanutapHo - smnuje-
MHUOJIOTHYECKUE TpeOoBaHUS K
OPEINPUATHSIM PBIOHOTO XO03SH-
CTBa

22

3HaueHue MUKPOOHOJIOTHYECKOTO0 KOHTPOJIS Ha IPOU3BOJICTBE.
HopmatuBHbBIE JTOKYMEHTHI, pErjJaMEHTUPYIOIINE MUKPOOHOJOTHYECKUI KOHTPOJIbh Ha
IPEPUATHIX PHIOHOTO X035IHCTBA.

Metoasl MHKpoOHosIOorHdeckoro KoHTposst. [Ipsimoit m xocBeHHbId. Ilpodumaktuye-
CKH, JIOTIOJIHUTEIIbHBIA U CAHUTAPHO-MUKPOOUOTOTHIYCCKUN KOHTPOIh. OOBEKTHI KOH-
TPOJIsi, OPEJEIsIEMbIE IOKA3ATENN, IEPUOAUYHOCTD KOHTPOJISL.

Jlnynas TUTHEHA: YXO/ 3a KOXEH Tena, MOJIOCThIO pTa, TpeOoBaHUs K YMUCTOTE pyK. [1po-
U3BO/ICTBeHHAs rurueHa. CanutapHas oexia. MeAMIMHCKUI KOHTPOJIb paOOTHUKOB
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PBHIOOXO3SICTBEHHBIX MPEINPUATHI. 3HaAU€HHE CAaHUTAPHO-TUTHEHUYECKON MOATrOTOBKU
IepcoHaNa. DK3aMeH 110 CAHUTAPHOMY MUHUMYMY.

CoctaB MuKpo¢Iopsl Tena peiobl. [Topua peIObL.

[\S}

[\S}

Metoabl MO TPEIYNpPEkKACHUIO 3arps3HEHUs BOJOEMa CTOYHBIMH BoOJaMH. BrusHue
MHUKpPOQIOpHI BogoeMa Ha peI0y. VICTOYHMKH, TyTH U CKOPOCTh MTPOHUKHOBEHUS MUKPO-
OpraHu3MoB B TKaHHW pbIObI. CoOmtoieHne TpeOOBaHWI K CPOKaM XPaHEHHUS IHUIIEBBIX
IPOYKTOB.

CanurtapHble TpeOOBaHHS K TOHEBOMY YYacCTKY U OPYAMSIM JIOBaA.

[\

Hesundexnus. TpeOoBanus K 1e3UHUIMPYIONIUM CPEICTBAM, XapaKTEPUCTUKA JI€3UH-
(GUIMPYIONMX U MOIOIIMX CPEACTB, MX IMPUTOTOBICHNE M HCIOIb30BaHNe. J{e3nHCeKITHs
u neparuzanus. CaHUTapHO-3MHIEMHOIOTUYECKHe TPeOOBaHUS K 00OpYAOBAaHUIO, WH-
BCHTApIO, HHCTPYMEHTAM.

OCHOBHBIE CBEIEHUS O TUTHEHE U CAHUTAPUU TPYa.

CaHUTapHO-3MUACMHUOJIIOTHUYECKUI HAI30p U CAaHUTAPHO-IIUACMHUOJIOTHYECKOE 3aKOHO-
naTenbcTBO. Opranbl, OCyIecTBIsIONME ['0cy1apCTBEHHBIN CAHUTAPHO-3ITUIEMHUOJIOT U~
yecKui Ha30p B POD.

JlabopaTopnasi padora Ne 13
MuKkpoOHOIOTHYECKIE UCCIICIOBAHUS PHIOKI.

JlabopaTopHasi paGora Ne 14
AHaM3 MUKPOOHOJIOTHYECKHUX TTOCEBOB PHIOBI.

JlabopaTopHasi paGora Ne 15
KOHTpOJIb CAHUTAPHOI'O COCTOSIHUS POU3BOJICTBA.

CamocrosiTesibHas padoTa:

YUP. I'nara 8. crounnkn MHUKpOOHOTO 0OCEMEHEHHSI OpY/IUH JIOBa

I'naBa 9. [Tapasuronormyeckas orieHKa PHIOHOM TPOTYKIIUH.

[ToaroroBuTh COOOIIEHUS HA TeMBI: «Jle3nH(UIIUPYIOLTUE CPEACTBAY.

M3yunTh M0 HOPMATUBHON JTOKYMEHTALMU OOLIHE MOJIOKEHUS 00 OXpaHe OKpYKaroIei
Cpelbl.

Pazpabotares MeponpusaTusi 1o OMOJOTHYECKOW OYMCTKE BOJOEMOB

Pazpaborate  MepomnpusTus 0  OpraHu3alld  OCHOBHOIO  CAHUTApHO-
MHUKPOOHOJIOTHYECKOT0 KOHTPOJISI HA PhIO0X035MCTBEHHBIX MPEIIPUATHSX.

I'maBa 10. Bakteprockonmdeckoe UCCIeI0BaHIE PHIOBI

I'naBa 11. PaboTa c HOpMAaTUBHON JJOKyMEHTAIHEH.

11
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I'maBa 12. VICTOYHUKY Y TTyTH POHUKHOBEHHS TTATOTEHHBIX MUKPOOPTaHI3MOB Ha PHIOY

I'maBa 13. MeTonbl npeaynpexIeHus 3arpsi3HEHUS] BOJJOEMa CTOYHBIMU BOJIaMHU
I'maBa 14. 3akarouenue.

KonTpoasnas padora Ne 2 no paszaeny 2

Jl71s XapaKTepUCTUKU YPOBHS OCBOCHHS Y4eOHOT0 MaTepralia UCIIONb3YIOTCS CleayIolre 0003HaYeHUS:

1 — 03HAaKOMUTENBHEIN (y3HABAaHUE paHee N3YUYEHHBIX 00BEKTOB, CBOHCTB);

2 — penpoAYKTUBHBIN (BBIIOJHEHUE NE€ATEIHHOCTH MO 00pa3ily, MHCTPYKLUHU WIH MO/ PYKOBOACTBOM)

3 — IpOAYKTUBHBIHN (MJITAHUPOBAHUE M CAMOCTOSATEIHHOE BHIMIOJTHEHHE e TEIILHOCTH, PEIICHUE MPOOIEMHBIX 3a1a4)
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3. YCJIOBUS PEAJIM3ALIMU YYEFHOU JUCHUATIIAHBI
3.1. TpeOoBaHMsA K MMHHMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHHI0

Peanu3arus yueOHON TUCIUTUIMHEI OCYILECTBISETCS B Taboparopun «MUKpoOHoIorus, ca-
HUTApHS U TUTHCHAY.

O6opynoBanue 1a00paTOPHH:

[I0CAI0YHbIE MECTA MO KOJIMYECTBY OOYJaIOLIHXCS;
pabouee MecTo ImperoiaBaTels;

00KC MelTaMuHOBBIN BRITsDKHOM 900 BMB;
Becel HL;

mukpockonn MUKPOME/] C-11;
crepunmnzatop Bo3aymHsii ['T1-40 elly;
crepunuzarop naposoit BK-30-01;
XOJOMUIBHUK «ATnanty 1847;

mKad CymIbHBIN;

CTCH/IbI;

MaKeThbl.

Texunueckue cpeacTBa o0ydyeHusi: nadoparopusi «KoMIbIOTEPHOTO TECTUPOBAHUS» (KOM-
IBIOTEPH] C JUIEH3MOHHBIM IPOrPAMMHBIM 00€CIIEYEHUEM, ayIUTOPHAs 1OCKa MYJIbTUMEAUNHHAs)
u «TeXHUYECKUX CPeACTB» (MYIbTHMEIUHHOE 000PYIOBAHHKE).

3.2. UndopmanuonHoe odecriedeHne 00yueHust

IlepeyeHb pexoMeHayeMbIX Y4eOHbIX U31aHuii, UHTEepHeT-pecypcoB, 10NMOJHUTEIbHOM
JINTEPaTypPhbl

1. Kum M.H., Kpamenko B.B. MukpoGuosorus repepaboTki BOAHBIX OHOOTHYECKUX PECYPCOB.-
M.: Mopknwra, 2018.-345¢
2. Kum I H. Iumesas 6e3omacHocts.-M.: Mopkhamra, 2018.-547c.

3.3. AKTUBHbIE U HHTEPAKTHUBHbIE METO/AbI, IPUMEHsIeMble PU 00yYeHUH JUCHHUILIIN-
HBI

Pabora ¢ HarassAHBIM MOcoOMeM HCToJIb3yeTcs 1o Teme: 2.1 [laroreHHble MUKpOOPTaHu3-
Mbl. MUKpOOHBIE 1 HEMUKPOOHBIE 3a001eBaHHS

YnpaxHeHus1 — 1eiicTBUS MO0 HHCTPYKIHUHU UCIIONB3yeTcs o TeMaM: 1.1. Mopdomorus u
CUCTEMATHKa MUKpPOOPraHu3MoB; 1.2.®du3nonorus Mukpoopraiusmos; 1.3.Pacnpocrpanenne MuK-
poopranusMoB B nipupoje; 1.5.Bnusaue pakTopoB BHEIIHEH cpenpl Ha KU3HEACATEILHOCTh MHUK-
poopranu3moB; 2.1.IlaroreHHsle MUKpOOpraHu3Mbel. MUKpOOHBIE U HEMHUKpPOOHBIE 3a00JIeBaHMS,
2.2.CaHUTapHO-3MUACMHUOJIOTHUECKIE TPEOOBAHUS K MPEANPUATHIM PHIOHOTO X0351CTBA.

3.4.PexoMeHIAIUM 110 PeATM3AUMU TUCHUIIHHBI VI HHBAJIUAOB U JIUIl ¢ OTPAHUYEH-

HBIMH BO3MOKHOCTSAMH 310POBbSA

3.4.1. Haimume cOOTBETCTBYIOIIUX YCJAOBHH peajiM3alMi AU CHUNIMHBI

Jlist oOyyaronmxcs U3 YUCiia HHBAIUIOB U JIUI] C OTPAHHYEHHBIMH BO3MOXKHOCTSIMH 37I0PO-
BbS Ha OCHOBAaHUHU MHCbMEHHOIO 3asBJIEHUS OOydalollerocs AMCUUILIMHA (MpodeccnoHaNbHbIHN
MOJIyJIb) peau3yeTcsi C y4EeTOM OCOOEHHOCTEH MCUXO(DHU3MYECKOrO Pa3BUTHS, WHIAWBHUIYAIbHBIX
BO3MOYKHOCTEH U COCTOSIHHS 3/I0POBbS (J1ajiee - MHAUBUIYAIBHBIX OCOOCHHOCTEH); oOecreunBaeTcst
COONIOZICHHE CIEAYIONIMX OOmuX TpeOOBaHUI: WCHOIb30BAaHUE CIECIHANBHBIX TEXHUYECKUX
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CpCACTB O6y‘~I€HI/I$I KOJUICKTUBHOT'O U MHAWBUAYAJIbHOTO IOJIb30BAHUA, MIPCIOCTABIICHUC YCJIYT acC-
cucTeHTa (IMMOMOIIHKMKA), OKa3bIBAIOUIETO TAKOMY OOYYaromeMycsi HEOOXOIUMYI0 TEXHHYECKYIO
MOMOIIb, 00ECTICYeHrE TOCTYIA B 3[JaHUSI U TIOMEIICHHUS, T/Ie MPOXOAUT YUeOHBIH TpoIecc, pa3me-
mienue Ha nopraie OCII HeoOXOUMBIX MaTepUaoB sl TEOPETUUECKON MOATOTOBKH, JJIs Jabopa-
TOPHBIX paboT, MaTepHAIOB JUIsI CAMOIIPOBEPKH 3HAHUN (KOMITETEHIIMI) U MOATOTOBKH K KOHTPOJIIO
3HAHWH 10 pa3jiesam JUCHUIUTHHBI (TPo(eCcCHOHATBEHOTO MOAYJISA), APYTHE YCIOBUs, 0€3 KOTOPHIX
HEBO3MOXKHO WJIM 3aTPYAHEHO 00ydeHre 0 JUCIUILINHE (MTPOPECCHOHATBHOMY MOIYITIO).

3.4.2. Ob6ecnieyenue co0J101eHUsI O0IMX TPeOOBAHUIT

[Ipu peanu3anyu TUCHUILTHHBL (TIPOQECCHOHATBHOTO MOYJISI) Ha OCHOBAaHHH IMMChMEHHO-
'O 3asBJICHUS 00YYaronerocs: 00eCeunBaeTcss COOM0IEHUE CICAYIOMUX OOMMX TpeOOBaHUIt: TIPoO-
BEJICHUE 3aHITHI JJIs1 CTYICHTOB-MHBAIUIOB ¥ JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/TOPOBbS B
OJIHOM ayJUTOPUH COBMECTHO C APYTMMHU OOYYAIOIIMMHKCS, HE MMEIOIIUMU OTPAaHUYCHHBIX BO3-
MOYKHOCTEH 37J0POBBSI, €CIIM 3TO HE CO3/IaeT TPYIHOCTEH I 00YYarOIUXCsl; MPUCYTCTBHE B ay/IH-
TOpUU ACCUCTEHTA (ACCHUCTEHTOB), OKA3BIBAIOMIETO(MX) OOydYalOmUMCS HEOOXOIUMYIO TEXHHYE-
CKYIO TIOMOIIb C YY€TOM MX WHAMBHIYaTbHBIX OCOOCHHOCTEH Ha OCHOBAaHHH IMMCHMEHHOTO 3asBIic-
HUSL; TI0JTH30BaHNE HEOOXOAMMBIMU O0YJAIOIIUMCS TEXHUYECKUMU CPEJICTBAMU C YIETOM MX WHIH-
BHUTyaJIbHBIX OCOOEHHOCTEH.

3.4.3. loBenenue uHGopMauum 10 CBeJAeHUS O0YYAIOIIMXCH C OrPAHMYEHHBIMHU BO3-
MOKHOCTSIMH 3/10POBbS

Bce nokanbnabie HopMmatuBHbIe akThl OCIT «BKMPIIK» mo Bompocam peanuzanuu AUCIU-
winH (Tpo¢deCCHOHATBHBIX MOAYJCH) JTOBOAATCS 10 CBEACHHS OOYYAIOIIUXCS C OTPaHHYCHHBIMU
BO3MOKHOCTSIMHU 3/I0POBBS B JOCTYITHOM /711 HUX (hopMme.

3.4.4. Peanu3anusi yBeJIMYEeHUSA NMPOAO/LKUTEIbHOCTH MPOXOKIECHUSI MPOMEKYTOUHOM
aTTeCTAUMHU MO OTHOIIEHMI) K YCTAHOBJIECHHON NMPOJOLKUTEIBLHOCTH ISl 00y4arolerocsi ¢
OrpPaHNYEeHHBIMHM BO3MOKHOCTSIMH 310POBbS

HpOI[OJ'DKI/ITGHBHOCTB MMPOXOKACHUA HpOMC)KyTO‘-IHOﬁ aTTeCTallu 10 OTHOUICHUIO K YyCTa-
HOBJIEHHOH MPOJOIKUTEILHOCTH YBEIUYUBACTCS [0 MUCbMEHHOMY 3asIBIICHUIO O0y4alollerocs ¢
OrpaHU4YCHHBIMHA BO3MOXXHOCTAMU 3J0POBbiA; MNPOAOJLKHUTCIBHOCTbL 3K3aMCHA, IHIPOBOAUMOIO B
nuchbMeHHOU (hopMe yBennyuBaeTcsi He MeHee yeM Ha 0,5 yaca; mpoJoSKUTENbHOCTh MOATOTOBKU
oOyJarorerocsi K OTBETy Ha 9K3aMeHe, POBOJIMMOM B YCTHOU (opme, — He MeHee ueM Ha (0,5 vaca;
MPOJOHKUTEILHOCTh OTBETAa 00YYaIOUIErocs Py YCTHOM OTBETE yBEJIIMYMBAETCS He Oojiee 4eMm Ha
0,5 yaca.
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUSI YYEBHOU JUCIIH-

IIVIMHbI

KoHTposib 1 OIleHKa pe3ynbTaToOB OCBOCHUS MUCHUILUIMHBI OCYIIECTBIISETCS ITIperojaBare-
JeM B Ipolecce MPOBEACHUS 1a00paTOpHBIX pabOT, TECTUPOBAHMUS, a TAKXKE BBHIIOJHEHUS 00yya-

IOIIUMUCS UHAUBUAYAIbHBIX U Y UP.

PesynbTaTsl 00yyeHHs
(0oCBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

®opmMbI U METOAbI KOHTPOJISI
OlleHKH pe3yJIbTATOB 00y4eHus!

1

2

YMmenuns:

obecrieynBaTh acenTUYECKHe YCIOBHUS paboThl ¢ OHO-
MaTepuaIamMy;

nabopaTopHble paboThI, OTIPOC

HCII0JIh30BaTh JJaO0OpaTOpHOE 000PYI0BAHNUE;

nabopaTopHbIe paOOTHI

MIPOU3BOJUTH TTOCEBBI MUKPOOPTAHU3MOB Ha MUTATEIb-
HBIE CPE/IbI;

nabopaTtopHbIe pabOTHI

MOJIb30BaThCSI MUKPOCKOITUYECKON ONTUYECKON TEXHU-
KOH;

nabopaTtopHbIe pabOTHI

TOTOBUTH HpenapaTLI JJIS MI/IKpOCKOHI/I‘-IQCKI/IX HCCJIC-
JIOBaHUH;

nabopaTtopHbIe pabOTHI

TOTOBUTH PACTBOPHI JE3MHOUIMPYIOIIUX M MOIOUIUX
CPEICTB;

nabopaTtopHbIe pabOTHI

OIPEJEATh OCHOBHBIE IPYIIIIBI MUKPOOPraHU3MOB;

naboparopHbie  pabOTHI,
TenbHas pabora

CaMOCTOA-

MPOBOANTH MUKPOOHOIOTHYECKUE UCCIICIOBAHUS U Ja-
BaTh OLICHKY MOJIYYEHHBIM PE3yJIbTaTaMm;

nabopaTropHbIe pabOTHI

KOHTPOJUPOBATh COONIIOJICHHE CAHUTAPHO - SMUAEMHUO-
JIOTWYeCKuX TpeOOBAaHMI Ha BCEX CTaIUsIX BBIPAIIMBa-
HUS PBIOBI;

TECTUPOBAHUE, CAMOCTOSITENIbHAS pa-
oora

Ne3nHPUIIMPOBATh B TOM YHCIIe 000pyA0BaHUE, HHBCH-
Tapb, IOMCIICHUA, TPAHCIIOPT U AP.;

caMmocTosTeNbHas paboTa, orpoc.

COOIOATh MpaBUjIa JIMYHOW TMTHEHBI U MPOMBIIILICH-
HOﬁ CaHI/ITapI/II/I, HpI/IMeHHTB HGO6XO,Z[I/IMBIG METOABI U
CpEeJICTBA 3aIIIMTEHI;

nabopaTopHble pabOTHI, CaMOCTOsI-

TenbHast paboTa

MOJIb30BaTbCSI OCHOBHOM W JIONOJHUTEIBHOW JIUTEpa-
TYpOH, CBSI3aHHOM C podecCUuei.

camocTosiTenbHas paboTa

3HAHUA:

OCHOBHBIC ITOHATHUA U TCPMHHBI MI/IKp06I/IOJ'IOFI/II/I;

TECTUPOBAHHUE, CAMOCTOSTENIbHAS pa-
oora

OCHOBHbIE TPYMIbl MUKPOOPTraHU3MOB, HX Kiaccu]u-
Kaluio;

TECTHPOBAaHUE, CaMOCTOSITEIbHAS pa-
0oTa, dK3aMeH

3HaYeHHEe MUKPOOPTaHU3MOB B MPUPOE, B KU3HU Ue-
JIOBEKA M )KUBOTHBIX;

caMoCTOsATeNIbHAs paboTa, KOHTPOJIb-
Hasi pabora

MUKPOCKOIIUYECKUE, KYJIbTypallbHble W OWOXUMHUYE-
CKHE METOJbI UCCIEAOBAHMS;

nabopaTropHbie pabOThI, YK3aMEH

npaBuia 0T0Opa, JOCTABKU M XpaHEHHs OrMomarepHaa,

OIIpoC, S5K3aMCH

TUIIBI TIMTATCIIBHBIX CPEO U ITPaBUJIa pa6OTBI C HUMH,

nabopaTopHbIe PadoTHI,
TeJIbHAs paboTa, IK3aMeH

CaMOCTOsI-

METO/Ibl CTEPHIIM3AIMN U AC3UH(EKIINN;

nabopaTopHble pabOThI, KOHTPOJIbHAS
pabota, SK3aMeH
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1 2
YYBCTBUTEILHOCTh MHKPOOPTaHU3MOB K AaHTHOMOTH- | CaMOCTOSTENbHAs paboTa
Kawm;
(dopMBl BO3JEHCTBUS MATOTEHHBIX MHKPOOPTaHU3MOB | CaMOCTOSITENIbHast paboTa, 3K3aMeH
Ha XKUBOTHBIX;
MOPGOJIOTHIO U (PU3HOJIOTHI0O OCHOBHBIX TPYII MUKPO- | J1abopaTtopHble pabOThI, CaMOCTOs-

OpPTraHU3MOB,; TeJbHAs paboTa, YK3aMeH

ICHCTUYCCKYIO U XHMMHYCCKYIO OCHOBBLI HaCJICACTBCH- CaMOCTOATCIIbHAsA pa60Ta, KOHTPOJIb-

HOCTHU ¥ (DOPMBI N3MEHYNBOCTH MHUKPOOPTaHU3MOB; Has paboTa, SK3aMeH

BIUSHUE (DAKTOPOB BHEITHEH Cpellbl Ha JKU3HENEATENb- | JIa0opaTOpHbIe pabOThI, CaMOCTOS-

HOCTh MUKPOOPTaHHU3MOB; TeabHasg paboTa, KOHTpOIbHasT pado-
Ta, SK3aMEH

XapaKTEPUCTHKH MUKPOMIIOPHI IIOYBHI, BOIBI H BO3/Y- caMmocCTosITeNIbHAs paboTa, IK3aMeH

Xa,

MOHATHS TTATOTEHHOCTH U BUPYJICHTHOCTH; caMmocTosiTeNbHas paboTa, KOHTPOJIb-

Hast paboTa, SK3aMeH
Mapa3uTOJIOTHYECKUE KPUTEPUU OIECHKH PBIOHOW MpO- | caMOCTOsATENbHAs paboTa, dIK3aMeH
JYKIIUY;
OCHOBHBIC THITBI THIIEBBIX OTPaBICHUH M MH(EKIHH, | camocTosTenbHas paboTa, KOHTPOJIb-
MCTOYHHUKH BO3MOKHOTO 3apPAXKEHHUS,; Hast paboTa, SK3aMeH
KJIacCU(UKALMIO MOIOUIMX M Je3UHPHUIUPYIOUINX | CaMOCTOSATENbHAs paboTa, KOHTPOIb-
CpEACTB, TpaBWIa UX MPHUMEHEHHs, YCJIOBUS U CPOKH | Has paboTa, SK3aMeH

XpaHEeHHUS;
npaBuUja TPOBEACHUS JAC3MH(DEKINM WHBEHTaps W | CaMOCTOSTENbHAs paboTa, KOHTPOIb-
TpaHCIOpTa; Ae3UH(EKINH, AE3MHCEKIMU U JepaTu3a- | Has paboTa, IK3aMeH

IIUH TIOMETeHNH;
CaHUTAPHO — TEXHOJIOTUYECKHUE TpeOOBaHUsS, B TOM | JabopaTopHble pPabOTHI, CaMOCTOS-
qHuciae K MOMEIIEHHsIM, 00OpYIOBaHHIO, HHBEHTApIO, | TelbHas paboTa, SK3aMeH

OJICK]IE, TPAHCIIOPTY;

MpaBuJjIa JIMYHON TUTHEHBI paOOTHUKOB; nabopaTopHble pabOTHI, CaMOCTOS-
TeJIbHAs paboTa, IK3aMeH
HOPMBI TUTHEHBI TPY/A; OIPOC, dK3aMEH

CaHWTapHBIC TPEOOBAHUS K YCIOBHSIM XPAHEHHUS CHIPhS, | OMpPOC, IK3aMeH
nory(haOpuKaToB U MPOAYKIIHH.

OrneHKa WHAWBUIYAIBHBIX 00pa30BaTEIbHBIX JOCTIKCHHH 1O pe3ysibTaTaM TEKYIIero U
UTOTOBOTO KOHTPOJISI TPOM3BOIUTCS B COOTBETCTBHU C CHCTEMOM OICHKH PELICHHUS 3a/1a4, OTBETOB
Ha BOIIPOCHI, BBITIOJTHEHUS 3a/1aHUM:

0e3 ouwub0oK — OMAUYHO,

He boniee 2X HemOYHOCMeU/OWUbOK — XOpoulo,

3-4 owubKu — y0oeiemeopumenbHo,

bonee 4x owubOK, HepacKkpvimue membvl, He8bINOIHEHUE 3A0AHUSL - HEYO0BNEeMBOPUMENBHO.
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