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1. MACIHOPT IPOI'PAMMBI YYEBHOM JAUCHUITI/IMHBI
OI1.06 Mukpo610J10THsl, CAHUTAPHS M TUTHEHA B MUIIEBOM
MPOU3BOACTBE

1.1. Ob1acTh NpUMEHEeHHUs IPOTPAMMBI

Pabouas mporpamMmMa y4eOHOM THUCHUIUIMHBI SBJSETCS 4acThiO 00pa30BaTeIbHON
nporpamMmbl B cootBeTcTBUM ¢ PI'OC mo cnenumansHoctu win CIIO 19.02.12
TexHo0rus MPOYKTOB MUTAHUS dKUBOTHOT'O MPOUCXOKICHUSI.

1.2. MecTO IMCHUIVIMHBI B CTPYKTYPe OCHOBHOM NPO()eCCHOHAIBHOM
00pa3oBaTeIbHOI MPOrPaAMMBI:
JucuuniauHa BXOIUT B oOuienpodeccuonaibubiil nuki, mudp: OI1.06

1.3. Heau 1 32124 JUCHUILIMHBI — TPe0OBAHMSA K pe3y/1bTaTaM 0CBOCHUA
coJep:KaHus JUCHUIIIMHBI
B pe3ynbrare ocBOEHUS TUCHUIUIMHBI 00Y4arOIIUNCS T0JKEH:
yMeThb:
e oOecne4ynBaTh aCENTUUECKUE YCIOBUS pabOTHI ¢ OnoMaTepraIamu;
® [IPOBOAMTH MPOCTHbIE MUKPOOMOIOTMUECKHUE HCCIEAOBAHUS U JaBaTh
OLICHKY IOJy4YE€HHBIM PE3yJIbTaTaM;
® [0JIb30BATHCSI MUKPOCKOITMYECKOW ONITUYECKON TEXHUKOM;
e coOmoAaTh MpaBuUiia JMYHOM TUTUEHBI U IPOMBIILICHHON CaHUTapHH,
MIPUMEHSATh HEOOXOANUMBIE METOBI U CPEICTBA 3AIUTHL;
® TOTOBUTH PACTBOPHI AE€3UHPHUIMPYIOMINX U MOIOIIUX CPE/CTB;
® e3MHPUIMPOBATH  OOOpPYyAOBaHWE,  HMHBEHTApPh,  IOMEIICHHUS,
TPAHCIOPT U Jp.;
3HAThb:
® OCHOBHBIE IPYyMITBl MUKPOOPTAHU3MOB, UX KJIaCCU(DUKAIHIIO;
e 3HAUYEHHWE MHUKPOOPraHM3MOB B TMPHUPOAE, >KU3HU YEJIOBEKA H

ZKHNBOTHBIX;
¢ MCTOIAbI CTCPUIN3AlIUN U I[GBI/IH(bCKI_[I/II/I;
¢ CAHUTAPHO-TCXHOJOIHYCCKHC TpC6OBaHI/I}I K ITIOMCIICHUAM,

000py10BaHUIO, UHBEHTAPIO, OJICKIE, TPAHCIIOPTY U Ip.;

® [IpaBHWJIA JIUYHON TUTHEHBI PAOOTHUKOB;

® HOPMBI TUTHEHBI TPY/A;

¢ KIacCU(pUKALNIO MOIIIUX U NE3UMH(DUIHUPYIOMUX CPEICTB, MpaBUiIa
VX IPUMEHEHMS, YCIIOBHS U CPOKU XPAHEHUS;

e [IpaBWJIa POBEACHUA AC3UH(PEKLINN UHBEHTAPs U TPAHCIIOPTA;

e ne3uH(pEKINH, 1e3UHCEKINH U JIepaTU3allu TIOMEIICHU;
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® OCHOBHBIC THIBI IHUIIEBBIX OTPaBICHUN M WHQOEKINH, HNCTOYHUKH
BO3MOKHOTO 3apaKCHHUS;

e caHWUTapHble TpeOOBaHMS K  YCIOBUSAM  XPAHEHUS  CBIPHA,
no1y(haOpuKaToB U MPOTYKIIUH.

[Ipouiecc W3yyeHUs AUCHUIUIMHBI HANpaBieH Ha (OPMHUPOBAHHUE HIEMEHTOB
cnenyrommx komrereHuuit B coorBerctBun ¢ ®I'OC CIIO u OIIOII CIIO no
JTAHHOMY HaIlPaBJICHUIO MTOATOTOBKH (CIEIUAIBHOCTH):

a) o0mmx (OK):

OK 08. Hcnons3oBaTh cpencTtBa (PU3NYECKONW KYJIBTYpHI JJII COXPAaHEHUS U
VKpEIUICHUSI 3J0pPOBbs B IMpollecce MNPOPECCHOHAIBHON NIEATEIbHOCTH U
noJiiep kaHusi HEOOXOIMMOTO YPOBHSI (PU3UUECKON MOATOTOBIIEHHOCTH.

1.4.PexoMeHyeMOe KOJHYECTBO YacOB Ha OCBOCHHE INPOrpaMMbI
AUCHUIIINHBI:

MAaKCHUMAJIbHOM yueOHOU Harpy3ku o0yyatonierocst 96 yaca, B TOM UuCIe:

00s13aTeJIbHOI ayUTOPHON yueOHON Harpy3Kku oOydatomierocsi 70 4acos;

CaMOCTOSITeILHOM paboThl oOyJaromerocs 14 gacos.

CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCHUIJIAHBI
2.1. O0beM yueOHOM AUCHUIIMHBI M BU/IbI YUeOHO# padoThl

. O0bem
Buj yueOHo# padoThI
4acoB
MaxkcumanbHasi yueOHasi HArpy3Ka (Bcero) 96
Oo0s13aTesibHAs ayIUTOPHAS y4eOHasi HATPY3Ka (Bcero) 70
B TOM YHCJIE:
JIEKIIMOHHBIE 3aHATHS 35
nabopaTOPHBIC 3aHITHS -
MTPAKTUYECKHE 3aHATH 35
KOHTPOJIbHBIE Pa0OThI -
KypcoBas paboTa (TpOeKT) -
CamocrosiTesibHas padoTa o0y4yariuerocs (Bcero) 14
B TOM UUCJIE:
camocTofATeNbHasg paboTa HaJl KypCcOBOM paboToi (ITPOEKTOM)
CamocrositenbHas padota Haj pedepaTamu, JOMAIITHUMU paboTaMH
KoncyabTanmuu
KounTtpoJsb 12

[TpomexyTounas arTecTanus B popMe: IK3aMeH — 4 CEMECTp; 3a4eT C OLICHKOH — 3
ceMecTp
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2.2. TemaTu4yecKuil IVIaH U coaepxanre yuyeOHo rucuunanabl OI1.06 MukpoouoJiorus, CAHUTAPUS U TUTHEHA B
NHUIIEBOM POU3BOJACTBE

HaumenoBa Conep:xxanue yueOHOro MaTepuaJjia, 1a00paTopHbie U ObLem Yposenn
HHE Pa3[1e/iOB | MPAKTHYECKHE Pad0Thl, CAMOCTOATEIbHASI PAa00Ta 00y4al0UIuXCcs,
U TeM KypcoBasi padoT (IPoeKT) Hacon ocBOCHHH
1 2 3 4
Pazgea 1. O0mas MukpoouoJiorus
Conep:xanue y4eOHOro MaTepuaJa 16 03HAKOMUTEIbHBIH
MukpoOunonorus Kak HayKa
Hcropust MUKpOOHOIOTUU
CoBpeMeHHbIE METOIbI MUKPOOHOIOTHH 16
[lepciekTUBBI MUKPOOHOJIOTUH
Tema 1.1. Mopdonorust MUKpOOPraHU3MOB
OcHoBHbIE AHaTOMUS TPOKAPUOT
O00BEKTHI IIpakTH4eckue 3aHATHS 4 PEenpOTyKTUBHBIN
MUKPOOHOJIOTH | ABatomus mpoKapuoT 4
141 CamocrosiTesibHasi padoTa 00y4aronuxcst 7 IIPOAYKTUBHBIN

Kpatkuit ouepk paboT yueHbIX-MHUKPOOHOIOTOB.

MeTtoabl MUKPOCKOIIMHM ¥ BUJIOB MUKPOCKOIIOB.

Cucremarnueckasi IpUHAUIEKHOCTD TPYIIIT TPOKAPUOT U 7
HEKOTOPBIX 3YKapHOT, MOATOTOBKA CIIOBAPS MUKPOOUOTOTUYECKUX
TEPMHUHOB U JIATUHCKUX HA3BAHUN MUKPOOPTAHU3MOB

Copepxanue yueOHOT0 MaTepuajia 18 03HAKOMUTEIIbHBIN
Tema 1.2. Metonabl cTEpUIN3auvn
Meronpl Yucrele KynbTypbl
MUKPOOHOIOrHY Poct GaktepuanbHON TOMy SN 18
€CKHX ['eneTrka mpokapuoT
HCCIIEI0BaHUIN MukpoOHBIi aHTarOHU3M

Mukpo6bl — canpoTpodbl




Tumnbl OpoxeHus
PacnipocTpaneHre MUKpOOPTaHU3MOB B ITPUPOJIE

IIpakTuyeckue 3aHATHS

39

DPenpoOyKmMuEHbili

MukpoOHoIOrHYecKuid MoceB

VY4eT 4iCIeHHOCTH MUKPOOPTraHU3MOB

Onucanue KOJIOHUI MUKPOOPTaHU3MOB

Kountposnbhas padota 1o MopdoJiorui MUKpOOPTraHHU3MOB
Mukpo6bl — canpoTpodbl

Tuner OposkeHust

PacnipocTpaneHrne MUKpOOPTaHU3MOB B ITPUPOJIE

39

CamocrosiTesibHas padoTa 00y4aronuxcst

NPOOYKMUBHDBILIL

I'eneTrka nNpoKapuoT: IpakTUIECKast 3HAYMMOCTb U3yUEHHUSL.

Onrcanue OCHOBHBIX TUTATEIBHBIX CPE HCIIOJIB3YEMBIX B
MUKPOOHOJIIOTHYECKUX HCCIIETOBAHUSX.

OCHOBHBIE IKOJIOTHYECKHE TPYIIIBI MUKPOOPTaHU3MOB I10
OTHOIIEHHUIO K pa3HbIM (paKTOpaM Cpeibl, IOATOTOBKA K YCTHOMY
OIIpocCy.

DKOJIOTHsI IOYB

[IpuMepbl MUKPOOHBIX B3aMMOOTHOILIEHUI

Pazgen 2. CanutapHass MUKPOOHOJIOTHSA

Tema 2.1.
Canurapus u
TUTHEHA B
MUKpPOOUOJIOTH
u

Copepxanue yueOHOT0 MaTepuajia

19

O3HAKOMUMEIbHBIU

CucremaTika MUKPOOPTraHU3MOB

[TaToreHHBIE MUKPOOPTaHU3MBbI

MUKOTOKCHKO3bI, TOKCUKOMH(PEKIIUN

CaHuTapHble HOPMBI IPOU3BOJICTB

['uruennaeckue TpeboBaHMS K (paKTOpaM CPEIbI

MukpoOnoIoTHs MUIIEBBIX MPOTYKTOB

CaHuTapHO-TUTHEHHYECKHE TPEOOBAHUS PA3TMUHBIX
MIPOU3BOICTB

19




IIpakTuyeckue 3aHATHS 10 DPenpoOyKmMueHbili
['uruennaeckue TpeboBaHMS K (aKTOpaM CPEIbl
MukpoOnoIoTHs MUIIEBBIX MPOTYKTOB 10
CaHUTapHO-TUTUEHUYECKHE TPEOOBAHMS PA3ITUYHBIX
IIPOU3BOJICTB
CamocrosiTesibHast padoTa 00y4aronuxcst 6 NPOOYKMUBHDI
Hcnonb3oBaHre MUKPOOPTAHU3MOB B ITPOLIECCAX MPOU3BOICTBA
KOHCEPBOB
MuxkpoOHbIe 00JIe3HH pACTCHHIA
buonpenapartsl 6
Busapun
Bupycsl, knaccuduxarmsi, paznooopasue
YmepenHble (paru ux pojb B TEHHON HHKEHEPUU
Koncynbraruu
Kontposnb 12
Bcero: 96




3. YCJIOBUSA PEAJIN3ALIUU ITPOI'PAMMBI JUCHUITJIMHBI

3.1. TpeOoBaHusi K MHHMMAJIBHOMY MAaTepHATbHO-TEXHHYECKOMY

ob0ecrnieyeHU10

Peamuzanus mnporpamMmpl TUCHUIUTUHBL TpeOyeT Hajaudusi JabopaTopuu
MUKpPOOHOJIOTUN, CAHUTAPUH U TUTUEHBI
OobopynoBanue:

Habop neMoHCTpanimoHHOTO OOOpYyIOBaHUS M Y4eOHO-HAITISIIHBIX MOCOOMI,
o0ecrevnBaroIne TEMaTHUECKHUE WILTIOCTPAIUH 110 TUCHIUTIINHE, TTeYh My(esbHas,
CTepuin3aTop, mKkad CyImIWIbHBIA, BEChl JIaOOpaTOpHBIC, MHKPOCKOIIBI,
MUKpodoToHacaaKa OMHOKYIIpHas ¢ (POTOKaMepoil, CYUETINK KOJIOHUIN, MUKPOTOM,
TEPMOCTaT, CTOJIBI JIA0OpATOpPHBIE, MOIKA, TEXHOJOTUYECKash MPHCTAaBKa C
MOJIBOJIOM BOJIbI I CBETHJIBHUKOM, TyMOa METaINTH4YecKasi MOJKAaTHAS C 3 AIUKAMH,
mKag BBITSHKHOW MOJYJBHBIN HAOMBHBIN, MKaQ U TOCYABl U TPHOOPOB, mIkad
IUI XpaHEHUs! peaKTUBOB, Ta0ypeT JlabopaTOpHbIH, JabopaTopHas

3.2. UudopmanuonHoe odecniedyeHue 00y4eHmsl.

OCHOBHBIC HCTOYHUKH:

. Emuen, B. T. CenbCKkoX03sSHCTBEHHAs MUKPOOHOJIOTHS | YUEOHUK JJI CPEIHETO
npodeccuonansHoro oobpaszosanusi / B. T. Emues, E. H. Mumryctun. — Mockaa :
M3narenscTBo FOpaiit, 2020. — 197 ¢. — (IlpodeccuonanbHoe obpa3oBaHue). —
ISBN 978-5-534-12975-5. — Tekcrt : anexkrponnbii // ObC KOpait [caiiT]. —
URL: https://urait.ru/bcode/448683 (mara obpamenus 01.09.2024)

. Jlyary, W.H. IlpakTukym nnas CTyJE€HTOB 1O JucHUIUIMHE «OCHOBBI
MUKpPOOHOJIOTUH, (U3HOJIOTUM TMHUTAHUS, CAHUTAPUU U TUTUEHB» : [12+] /
N.H. Jlyary, H.B. Ilymmuna, JXK.B. Mopo3oBa. — MockBa ; bepaun : Jlupekt-
Menua, 2020. — 97 c. : tabn., un. — Pexum nocryna: nmo mnoamucke. — URL:
http://biblioclub.ru/index.php?page=book&i1d=598782 (nata oOpareHus
01.09.2024) . — bubmuorp. B kH. — ISBN 978-5-4499-1640-2. — DOI
10.23681/598782. — TekcT : 2JEKTPOHHBIIA.

JlonoJIHUTe/IbHbIE HCTOYHUKU:

1. EmueB, B. T. Mukpobuomoruss : y4eOHUK JUIsi  CpPEIHETO
npodeccronanbHoro oopazosanus / B. T. Emues, E. H. Mumyctun. — 8-¢
u31., uctp. u nomn. — Mocksa : U3zaarensctBo FOpaiit, 2020. — 428 ¢. —
(ITpodeccuonansuoe oopazoBanue). — [ISBN 978-5-534-09738-2. — Tekct
; AJIEKTPOHHBIN // 2bC Opaiit [caitT]. — URL:
https://urait.ru/bcode/452964 (nata ob6pamenus 01.09.2024).

IIporpammHoe o0ecnieuenne u MHTepHeT-pecypcebl:
1. http://www.biblioclub.ru
2. http://www.chem.msu.su/rus/welcome.html
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4. KOHTPOJIb U OLEHKA PE3VYJIbBTATOB OCBOEHUA
JANCHUTTJIMHbI
KoHTpoib 1 o11eHKa pe3ynbTaToOB OCBOSHUS JUCITUTUIMHBI OCYIIIECTBIISETCS
MpernojiaBatesieM B MPOIECCe MPOBEICHUS  MPAKTUYECKUX  3aHATUH U
nabopaTOpHBIX PabOT, TECTUPOBAHUSA, a TaKXKE BBITIOJHCHHUSI OO0YYaIONUMUCS
WHIWBUTyJTbHBIX 3aJJaHUH, IPOEKTOB, UCCIICTOBAHMINA.

OuneHovHbIe
cpeacTBa MO
JTUCHHUILITHHE

Pe3yabTaThl 00yuyeHus 110 yueOHOM dDopmupyeMble
AUCHHUILIMHE KOMIIeTeHIIH U

YMETb:
o0ecreynBaTh aCENTUYECKUE YCIOBHS
paboThI ¢ OMoMaTepuaIaMu;

POBOJIUTh IIPOCTbIE
MUKpPOOHOJIOTUYECKUE HCCIEAOBaHUS U
JaBaTh OLIEHKY MOJTyYEHHBIM
pe3yJbTaram;

M0JIb30BaThCS MHUKPOCKOITMYECKOM
ONTHUYECKON TEXHUKOM;

coOroAaTh MpaBuiIa JTUYHON TUTHEHBI
u MIPOMBIIIICHHON CaHWTapHH,
NPUMEHATh HEOOXOMUMBIE METOABl U
CpEICTBA 3aIUTHI;

TOTOBUTH pacTBOpPbI Tewmsl pedeparos,
JEe3UHPULHIPYOLIIX U MOOIIUX Kommuiexr
CPEJICTB; 3aJlaHuM I

ne3uH(puuupoBath  000pyAOBaHUE, OK 02 TECTUPOBAHUSA
WHBEHTaph, MOMEIICHUS, TPAHCIOPT U 3amanus nms
ap.; KOHTPOJIbHON

3HATB: paboThI

OCHOBHBIE TPy Bompocsr k
MHUKPOOPTaHU3MOB, UX KIIACCHU(PHUKAIIHIO; AK3aMEHY

3HA4YCHHE MHUKPOOPTaHU3MOB B
pUPOJIe, )KU3HU YETIOBEKA U )KUBOTHBIX;

METO/IbI CTEpUIIN3ALIUU u
Ne3UH(EKINH;

CaHUTaPHO-TEXHOJIOTUYECKHE
TpeOoBaHUs K HOMEUICHUSM,
00OpyIOBaHMIO, HWHBEHTAPIO, OJICKIIE,
TPAHCTIOPTY U JIP.;

npaBuiIa JUYHON TUTHEHBI
PabOTHUKOB,;

HOPMBI THTUEHBI TPY/1a;

KJTaCCU(UKAIIATO MOTOIITIX u
Ne3uH(UIUPYIOUIUX CPEACTB, IpaBHiia
UX TPUMEHEHHUs, YCJIOBUA M CPOKH
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XpaHECHUS;
IpaBWia TPOBEACHUS JE€3UHPEKIUU
VHBEHTAaps U TPAHCIIOPTA;

II€3I/IH(1)€KI_II/II/I, JAC3NMHCCKIINHN u
ACpaTru3annu HOMGHIGHPlﬁ;
OCHOBHBIC THIIbBI U CBBIX

OoTpaBlieHU U WHQEKIU, HCTOYHUKU
BO3MOKHOT'O 3apayKECHUS;

CaHUTapHbIE TPEOOBAaHUS K YCIOBUSIM
XpaHEHUs! CHIPbs, MONyPadpUKaTOB U

ITPOTYKIIMHI




