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1. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI
YYEBHOU JUCIIUITJIMHbI
OI1.06 MUKPOBHOJIOI'US, CAHUTAPUA U THT'UEHA

1.1. MecTo aMCHMIUIMHBI B CTPYKTYpe OCHOBHOH 00pa3oBaTebHOM
NPOrpaMMbl:

VYyebnas aucuuiuiiHa «MUKpOOHONOTHs, CAaHUTAPUSI U TUTHEHA» SBISICTCS
00s13aTEIPHON YaCThHIO0 00MIETPO(heCCHOHATBHOTO ITUKIIA OCHOBHOM 00pa30BaTEIbHON
nporpammbel B cootBercTBUM ¢ PI'OC mo cnemuansHoctr 35.02.09 Bopgnbie
OMopecypchl U aKBaKyJIbTypa.

VYuebnas aucrumiauHa « MUKpOOHOJIOTHSI, CAHUTAPUS U TUTUEHA» 00ECIIeYnBaeT
dbopmupoBaHUe OOIIMX KOMMETEHIMNU 1Mo BceM Buaam JnestenbHocTH DPI'OC mo
cnenuanbHocT 35.02.09 Boaubie Ouopecypcsl U akBakyiabTypa. Ocoboe 3HaueHHE
quciuIUIMHa uMeet npu dpopmupoBanuu U pazsutun OK 01, OK 02, OK 07, OK 09,
[IK 1.1-TIK 1.4, ITIK 2.1-I1IK 2.5, TIK 3.1- TIK 3.4, [IK 4.1 - TIK 4.5

1.2. lean u nJIaHMpyeMble pe3yJbTaThl 0CBOEHHS TUCHUILIUHBI:
B pamkax mporpammbl y4eOHOW AUCIUIUITMHBI OOYYArOIIUMUCS OCBAaWBAIOTCS

YMEHUS
Y 3HaHUS
Kon YMmenus 3HaHus
IIK, OK
— o0ecrieynBaTh — OCHOBHBIX TpyIIn
OK 01, OK 02, | acentuueckue yCIOBHS pabOThI | MUKPOOPTAaHU3MOB, ux
OK 07, OK 09, ¢ Omomarepuaiamu; KJ1accu(pUKaIIK;
IIK 1.1-TIK 1.4,
MK 2.1-1K 2.5, | ~ IIPOBOJIUTH — 3HA4YEHUS MUKPOOPraHU3MOB
K 3.1- TIK 3.4, MHUKPOOHOJIOTUYECKHUE B IPUPOJE, B )KU3HU YEIIOBEKA U
[IK 4.1 - TIK 4.5 | ucciieaoBaHus u JlaBaTh | )KUBOTHBIX;
OLIEHKY MOJTYYCHHBIM | — MHUKPOCKOIHMYECKUX,
pe3yabTaram; KYJIbTYpaJIbHBIX 51
— MOJIL30BAThCS OMOXMMHUYECKUX METOJIOB
MHUKPOCKOITUYECKOU HUCCICAOBAHMS;
ONTHYECKON TEXHUKOM; — TpaBHJI O0TOOpA, JTOCTaBKHU H
— co0roaaTh IpaBuiIa | XpaHeHUs OuoMarepuana;
JIMYHOM TUTHEHBI U | — TUMNOB MHUTATEJbHBIX CpPEIl U
NOPOMBIIIJIEHHON  CaHWUTAapUH, | IpaBUj pabOTHI C HUMH,
IMPUMCHSATDH H€06X0)II/IMBI€ — METOIOB CTEpWIM3allUM U
METO/Ibl U CPEACTBA 3AIUTHI; ne3uH(EKINY;
— TI'OTOBHUTH pacTBOPBI | — [IOHSTHUM MNATOT€HHOCTH MU
IE3UH (UMD YIOIHUX U | BUPYJIICHTHOCTH,

MOIOIIX CPEJICTB PA3INUYHON | — yyBCTBHTEIHOCTH




KOHIICHTpAIUH;

— Ne3UH(HUIMPOBATH
000pynoBaHueE,
MOMEILIEHUS, TPAHCTIOPT U Ap.

WHBEHTApb,

MHUKpPOOPTaHU3MOB K
AHTHOMOTHKAM;
— ¢opm BO3JICHCTBHS

I[NIaTOI'CHHBIX MUKPOOPTaHU3MOB
Ha ) KMBOTHBbIX,

— CaHHUTapHO-
TEXHOJIOTHUECKUX TpeOoBaHUM
K TIOMEIIECHUSM,
000py/IOBaHUI0,  HWHBEHTApIO,

OJIEK/I€, TPAHCIIOPTY U JIp.;
— MpaBWJI JUYHOHU
PabOTHUKOB;

T'MI'ICHBI

— HOPM TMTHEHBI TPYAQ;

— KJaccU(PUKAUU MOIOLUIUX U
NE3UHQUIUPYIOIUX  CPEJCTB,
IIPaBUII UX  IPUMEHEHMH,
YCJIOBUH U CPOKOB XpaHEHU,

— TpaBUII MIPOBEICHUSI
ne3uH(EeKIMUY  UHBEHTAp W
TpPaHCIIOPTAa, ne3nHpeKInH,

JNE3UHCEKIIMM W JIepaTU3aluu
MMOMEILICHM;

— OCHOBHBIX THIIOB ITMIICBBIX

OTpaBieHUM U  UHDEKUIHH,
HCTOYHUKOB BO3MOYKHOTO
3apakKeHUs;

— CaHUTApHBIX TpeOOBaHUU K
YCIIOBUSM  XPAaHEHHS  CBIPbA,

nosry(haOpUKaTOB U MPOIYKITUH.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUIIJINHBI

2.1. O0bem yueOHOI TUCHUIUINHBI U BUAbI y4e0HOH padoThl

Bux yueOHoit padoThl

O0BeM yacoB

Oo6bem o0pa3oBaTeIbHOI MPOrpamMmbl yueOHoi 86
BT. U..

TEOPETUYECKOE 00yUCHHE 42

1a60paTopHbIC pabOTHI 26

CamocrosiTenbHas paboTa 00y4Yaromuxcs 6

IIpome:xkyTouHasi aTTecTanus B (popMe IK3aMeHa 12




2.2. TemaTu4yecKMid IJIAH U COAEPKAHUE YUe€OHOI JUCHUIINHBI

Oo6bem
’ Koabi
akaa. 4/ B .
KOMIIeTeHIIUI,
TOM 4HCJIe B
¢popmupoBanu
HaumenoBanue Conep:kanue y4yeOHOro marepuanaa M (opmbl opranuzauuu | popme 0 KOTODBLX
pa3aejioB U TeM AeATeJTbHOCTH 00YYAIIHXCS NpaKTH4ec P
. CIoco0cTByeT
Koii
3JIEMEHT
MOATOTOBK
NMPorpamMMmbl
U, aKaJa 4
Paznea 1 OcHOBbI MUKPOOHOJIOTHH 40
Tema 1.1. | Conepxanne yueOHOIro MaTepuaJia: 12 OK 01, OK 02,
Mopdoaorus U | 1. 3HaueHne MUKpOOPraHu3MOB B Ipupoae. Mup MUKpOOPraHU3MOB, OK 07, OK 09,
CHCTEMATHKA o01re npu3Haku U pazHooOpasue. [IpokaproTHBIC M SyKapUOTHBIC | 2 IIK 1.1- 11K 1.4,
MHUKPOOPIraHU3MOB MUKpOOpranu3mbsl.  baktepun:  @opma, pocT, IKIryTOBaHHE, IIK 2.1-IIK 2.5,
CropooOpa3oBaHUE U PA3MHOKEHHE. [IK 3.1- TIK 3.4,
2. YieTpaMuKpoObl: BUPYCHI M OakTepuoard, CTPOECHHE M |2 11K 4.1 -TIK 4.5
pa3MHOXeHue. JpoxokeBble TpuObL: (popMa KIETOK, CTPOCHHE H
3HAUYE€HHUE B HAPOJHOM XO35MCTBE. 2
3. IlmecHeBblie TpuOBI, oOOIIas XapaKTePHUCTHKA, CHCTEMaTHKa,
CTPOEHHUE, CHOCOObI Pa3MHOXEHUS. Hossie dbopmbI
MHUKPOOPTaHU3MOB.
B Tom umnciie 1abopaTopHBIX padoT 6
JlaGopaTopHasi pa6ora Ne 1. M3yueHue ycTpoiicTBa MUKpPOCKOIa U | 2
OBJIAJICHUE TEXHUKOW MUKpockonupoBaHusi. [IpaBuia paboTsl B
MHUKPOOHOJIOTUYECKOM JIa0OpaTOPUH.
Jlaboparopnass paGora Ne 2. [IlpuroroBieHue mnpenapaTos |2

Pa3IMYHBIX KYyJbTYp MUKPOOPTAaHU3MOB B )KUBOM BHe. M3ydueHme nx
Mopdonorum.




Jlabopatopuasi padora Ne 3. [IpuroroBieHue (QpUKCHpPOBaAHHOTO
npernapara M3 YUCTOM KYyJIbTYpbl IyTEM MPOCTOTO M CJIOKHOTO
OKpaluBaHusl.

Tema 1.2. ®usuosiorus | Cogep:kanue yaeOHOro MaTepuaJa: 6
MHUKPOOPTraHU3MOB [Tonsitue 06 obmene (Merabonmsme) BemecTB. DepMEHTHI, POJIb B OK 01, OK 02,
(U3NOIOTUYECKUX TIPOIECCaX MHUKPOOHOW KIETKH. XHUMHYECKUH | 2 OK 07, OK 09,
COCTaB  MHUKpoopraHu3moB. Tumnbl nutanus. OcoOeHHOCTH [IK 1.1- TIK 1.4,
OMOJIOTUYECKOT0 OKUCTIEHUs (a3pOOHOE U aHAIPOOHOE JIBIXAHHE). [IK 2.1-IIK 2.5,
Tepmorenes u mpoleccel CcBedYeHHA. ApomarooOpa3oBaHHeE. | 2 [IK 3.1- TIK 3.4,
Hcnonb30BaHue Y3HEPTUM MUKPOOPTAHU3MAMU. I[IK 4.1 -TIK 4.5
B ToM umncIie 1abopaTOpHBIX padoT 4
JlaGopaTopHnasi pa6ora Ne 4. [lonrotToBka mocy/ibl K CTepUIN3AUH | 2
U TPUTOTOBIICHUE NUTATENbHBIX Cpel. MeTOoapl CTEepUIM3alun
MOCY/JIbl M IUTATEIbHBIX CPEJ.
JlabopaTopnass paGora Ne 5. IlomydeHwe 4YHCTOW KYyJIBTYpHI | 2
MUKPOOPTaHU3MOB.
Tema 1.3. | Copepxanue y4eOHOro MmarepuaJia: 8 OK 01, OK 02,
Pacnpocrpanenue 1. Muxkpodmopa Boabl. [IOBEepXHOCTHBIC U TOJA3EMHBIE BOJIBI, HX OK 07, OK 09,
MHKPOOPraHu3mMoB B | MuKkpodiopa. Mukpodiopa uios, jibaa. Poib MUKpOOPraHM3MOB B | 2 IIK 1.1- 11K 1.4,
npupoe YBEJIMUYECHUH PHIOOTTPOTYKTUBHOCTH BOJOEMOB. 30HBI COMPOOHOCTH. IIK 2.1-IIK 2.5,
2. Muxkpodmopa  mouBbl.  Pojab  MHKpOOPraHM3MOB B | 2 IIK 3.1- IIK 3.4,
MOYBO0OPA30BATENBHBIX Tporieccax. Kpyropopor aszora B mpupo/Ie. IIK 4.1 - TIK 4.5
dukcanus aszora atMocdepbl, aMMOHM(DHUKAIKS, HUTPUDUKALKUS U | 2
nenutpudukamus. Muxpodiaopa Bosayxa. CaHuTapHas OIEHKA
BO3/TyXa. MeTo/1bl OYMCTKH BO3/yXa OT MUKPOOPTaHU3MOB.
B ToM yucIie 1adopaTopHbIX padoT 4
JlaGopaTopHasi pa6ora Ne 6. MukpoOHoI0rnuecKue UCCICIOBAHUS | 2

BOJIbI 1 BO3J1yXa.




Jlaboparopnasi padota Ne 7. MUKpoOHOIOTHYECKUE UCCIIETOBAHMS
MIOYBBI.

Tema 1.4. Baxxneiimue | Cogepxanne yueOHOro MarepuaJjia: OK 01, OK 02,
MuKpoOHnosorndeckue | 1. MukpoOuOIOTHYEeCKHE NPOIECCHl, MOHATHE, KIIacCU(UKALINAL. OK 07, OK 09,
Npouecchl U ux | Tunuuxele OpOXKEeHUS: CIIUPTOBOE, MOJIOYHOKHCIIOE, IIK 1.1- TIK 1.4,
NPAaKTHYECKOe MacCJsTHOKUACIIOE, TMPONUOHOBOKHCIOE. HeTunuunbele OpokeHHS [IK 2.1-1IK 2.5,
3HAYeHHe (a3poOHBIE OKHUCJIMTENIbHBIE  IPOLIECCHI). XapakTepucTuka [IK 3.1- TIK 3.4,

BO30yIUTENIECH, XUMU3M, KOHEUHbIC MPOAYKTHI KU3HEIEATCILHOCTH, IIK 4.1 -1IK 4.5

UX BIUSHUE Ha CBOWCTBA MUIIEBBIX MPOAYKTOB, MPOMBIILIEHHOE

UCII0JIb30BAHUE.

2. T'HUJIOCTHBIE MPOLIECCHI: BO30OYAUTENN U XUMHU3M, BbIIEISEMBbIC

BpeAHbIC BelecTBa. PoONb THUJOCTHBIX MHUKPOOPTAaHU3MOB B

OKpYyXarolen cpeae W [OopYe  MHIIEBBIX  MPOIYKTOB.

MukpoOnosornyeckue Mpouecchl, BbI3bIBAIOIINE U3MEHEHUE KUPOB

Y KJIETYATKH: BO3OYAUTENN, XUMU3M, BIUSHHAE HA KaY€CTBO MUILEBBIX

MIPOJTYKTOB.

B ToM uucie 1adopaTopHbIX padoT

JlabopaTopHas padora Ne 8. KynbTUBUpOBaHUE MOJOYHOKHUCIIBIX U

MaCJISTHOKUCIIBIX OaKTEpHid
Tema 1.5. Bumsiaue | Conepxxanue yueOHOro MaTepuaJia: OK 01, OK 02,
¢paxkTopoB BHemHed | 1. ®Dusuueckue Qaxropel. Brnusaue TemmepaTypsl Ha pa3BHUTHE OK 07, OK 09,
cpeanbl Ha | MUKpOOpranu3MoB.  KapauHanbHble  TEMIIEPATYPHBIE  TOYKH. [IK 1.1- TIK 1.4,
JKM3HeeATeJabHOCTh | [lcuxpodunel, wme3odunbl, Tepmoduubl. MeToasl  TEIIOBOU [IK 2.1-1IK 2.5,
MHKPOOPraHu3MoOB 00paboTkH. BnusiHue COJIHEYHOro CBETa, paJivallid, YJIbTPa3BYKa, IIK 3.1- 11K 3.4,

OCMOTHYECKOTO JIaBJICHUS. IIK 4.1 - 1IK 4.5

2. PU3UKO-XUMUYECKUE (bakTopBHI. BnaxHocts cpensl,
KOHIIEHTpAIUsl PACTBOPEHHBIX BEIIECTB B cpene ooOutanus, PH
cpeabl. OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIM TMOTEHIMAN CPEIBI.




HpI/IMeHeHI/Ie ACCIITNYCCKHUX BCIICCTB B HHHIGBOﬁ IMPOMBIINIJIICHHOCTH

U PHIOOBOJICTBE. 2
3. buonornueckue  daxktopel. B3auMooTHOUIEHHUS ~— MEXIY
MUKPOOpPraHU3MaMHU, OCHOBAHHbIC HA MUTAHUU: CUMOUOTUYECKUE U
KOHKYpPEHTHBIC. AHTHOMOTHKHU. [IpakTHYEeCKOe WCIIOIh30BaHUE
AHTUOMOTHUKOB M (PUTOHIIMJIOB.
B ToM yucIie 1adopaTopHbIX padoT 2
Jlaboparopnasi padora Ne 9. BnusiHue ycinoBuil BHEIIHEH Cpenbl: | 2
Ttemriepatypsl, BiaxHoctH, PH cpenp, NaCl nHa pasBurue
MUKpPOOPTaHU3MOB.
IIpuMepHas TeMATHKA CAMOCTOSITEJIbHOM y4eOHOM padoThI NP U3yuyeHHuH pasaena 1
CUCTEMaTHYecKas MpopabOTKa KOHCIEKTOB 3aHATUH, Y4eOHOU JauTeparypsl (IO BoIpocam K | 3
naparpadam, riaBam y4yeOHBIX TOCOOUH, COCTABIICHHBIM MIPETO/IaBaTeNIeM);
MOATOTOBKA K JA0OpaTOpPHBIM paboTaM € HCIHOJIb30BAHHMEM METOJIUYECKUX PEKOMEHIAINi
npenojgaBaresis, ohopMieHre 1a00paTOPHBIX pabOT, OTYETOB U MOATOTOBKA K UX 3allIUTE;
MOArOTOBKa pedepaToB, COOOIIEHHH, Npe3eHTalui, MUCbMEHHBIX 3aJlaHUl, 3aroJIHEHUE
TaOJIUII, COCTABJICHHUE CXEM U T.II.
Pa3znes 2. OCHOBBI CAHUTAPHUHU M THTHEHbI 16
Tema 2.1. IlaTtorennnie | Conepxxanne yueOHOro MaTepuaJia: 6 OK 01, OK 02,
MHUKPOOHBbIE u | 1. [laTroreHHBIC MUKPOOPTAHU3MBI: TIOHSATHE, BUJIBI, ©X OCOOCHHOCTH. OK 07, OK 09,
HEMHUKPOOHDbIE Nmmynurer u ero Buabl. @arounrapnas reopust M.1. Meunukosa. 2 IIK 1.1- TIK 1.4,
3a00J1eBaHuAl. [InmeBpic  3a0oyieBaHUSA:  MHUINCBBIE  WHOEKIHWH,  IHIICBBIC IIK 2.1-1IK 2.5,
OTpaBJIEHHSI, TCIbMUHTO3bI. [IMIEBBIE OTPABICHHUS: TOKCHKO3BI | 2 IIK 3.1- TIK 3.4,
(MHTOKCHUKALIAN) 51 TOKCUKOUH(EKIIUU. XapakTepucTuka [IK 4.1 -TIK 4.5
BO30yauTEINIeH, MPUUMHBI BO3SHUKHOBEHUS, MEPBI MPEAYIPEKIACHUS. | 2
HeMukpoOHBIC THINEBBIE OTPaBJICHUS, BBI3BIBACMBIC STOBUTHIMH
OPOAYKTaMHU PACTUTEIBLHOTO MW  JKHMBOTHOI'O IPOUCXOXACHHS, | 2

XUMHUYCCKHUMH BECIICCTBAMMU.




2. Pr10a xak MCTOYHHUK TJIMCTHBIX MHBA3WH YEJI0BEKA M KUBOTHBIX.
['enbMHUHTO3BI (FJII/ICTHBIG HHBaBI/II/I). ['eorenbMeHTO3bI u
OMOreJIbMEHTO3BI.

B ToM umncIie 1abopaTOpHBIX padoT

N

JlaGopaTopHas pabdora  Ne 10. [TapasuTonornyeckoe
HWHCIIEKTHPOBAHUE PHIOKI.

Baktepuockonuueckoe uccienoBanue  peiObl.  OOcnemoBaHue
MBIIICYHON TKAHU PHIOBI PA3TMIHBIMH METOJAMHU.

Tema 2.2. CanuTapHo-
MUAEMHUOJIOTHYECKHE
TpeOOBaHUSA K
NpeanpusiTUAM
PBIOHOTO X0351liCTBA

Coaep:xkaHue y4eOHOTO MaTepHaJa:

1. 3agaun coBpeMEHHOUN CaHUTapHONW MUKpOOHooTUU. MUKpOOHOE
oOceMeHEHHE OOBEKTOB BHEIIHEW cpenbl. Meroabl MojcyeTa u
ONpENICJICHHE BUJIOBOTO MOJCUETa MUKPOOPraHu3MoB. CaHHTapHO-
NoKasaresibHass MUKpOQIIopa KUIIICUHUKA YEJIOBEKa.

2. Mertoabl IO IPEaYNPEXKACHUIO 3aTPSA3HEHHS BOJIOEMA CTOUHBIMH
Bogamu. CoOmofeHre TpeOOBaHMN K CpPOKAM XpaHEHUs MHUILIEBBIX
npoAaykToB. CaHMTapHO-dMUAEMUOJIIOTHYECKHE TpeOOoBaHUS K
000pyI0BaHUIO, THBEHTAPIO, HHCTPYMEHTAM.

3. OCHOBHBIE CBEICHUS O TUTMEHE W CaHuTapuu Tpyna. JIlnunas
TUTMEHA MepcoHalia. MenocMoTphl, HX 1ellb W Ha3HAaYCHHUE.
CanurtapHasi oJexJaa M TIpaBuiaa e€ moib3oBaHus. CaHUTapHO-
AMUJIEMHOJIOTUYECKANA HAA30p U CAHUTAPHO-AIUIAEMUOJIOTHUYECKOE
3aKOHOAATENbCTBO. OpraHbl, OCYyIIECTBISAOMME [ 0Cy1apCTBEHHBIM
CaHUTAPHO-IUJIEMUOJIOTHYECKUI Ha130p B POD.

10

B ToM uucIie 1adopaTopHbIX padoT

JlabopaTopnas padora Ne 11.
MuxkpoOuosoruiecKme HUCCJIEIOBAHUS PBIOBL. Anannz
MUKPOOHOJOTUYECKUX TOCEBOB PHIOBI.

N

JlaGopaTopnasi padora Ne 12,

OK 01, OK 02,
OK 07, OK 09,
IIK 1.1- TIK 1.4,
IIK 2.1-IIK 2.5,
IIK 3.1- IIK 3.4,
[IK 4.1 -TIK 4.5




KOHTpOJIL CAHUTApPHOI'O0 COCTOAHMA ITPOU3BOACTBA.

JlaGopaTtopnass  paGora Ne 13,  MukpoOuoigoruueckue
UCCJIeIOBaHUS PHIOBI. AHATIN3 MUKPOOHUOJIOTHYECKUX MOCEBOB PHIOBI.

IIpumepHasi TeMaTHKA CAMOCTOATEJIbHON YU4eOHOM padoThl NPH U3y4YeHUH pa3jesia 2
CUCTeMaTH4eCcKasi MpopadOTKa KOHCIEKTOB 3aHATHH, Y4eOHOU nuTepaTyphl (IO BOMpocaMm K
naparpadam, riaBam y4eOHbIX TOCOOUH, COCTABIIEHHBIM IIPENOJaBATEIEM);

MOATOTOBKA K Ja0OpaTOpHBIM padOoTaM C HCIOIb30BAHUEM METOJWYECKUX PEKOMEHIALUN
npenojaBaresis, opopmiieHue 1a00paTopHbIX pabOT, OTYETOB U MOATOTOBKA K MX 3AILUTE;
MOArOTOBKa pedepaToB, COOOIIEHHH, Npe3eHTaluui, NUCbMEHHBIX 3aJaHuM, 3alOoJHEHUE
Ta0JIMI, COCTABICHHUE CXEM U T.JI.

HpOMG)KYTOLIHafI aTTeCcTranus

12

Bcero:

86




3. YCJIOBUSA PEAJIN3AIIAN YYEBHOM JUCIUILIUHBI

3.1. Jlna peaqu3anuy NporpaMMbl y4eOHOM AMCHHUILVIMHBI J0JIKHBI ObITH
Npe1ycMOTPEHbI CJIeYIolHe CllelHalbHbIe MOMeleHHUs:

«Jlaboparopust MUKpOOHOJIOTHH, CAHUTAPUU U TUTHEHBD)

O6opynoBanne yd4eOHOW mabopaTopuu: KJIacCHas JOCKa, pabodee MecTo
mpenojaBaTesisi, CTOJbI JIA0OpATOPHBIE MO KOJMYECTBY OOydYarOIIUXCs, MIKA(bl IS
XpaHEHUs! PeaKTUBOB U MOCY/bI, PaCXOIHbIC MaTepUaibl JJisl BHIMOJIHEHHUS BCEX BUIOB
MPAKTUYECKHUX padoT.

Y4eOHOo-HarJIAHbIE TOCOOUS:

CYIUMJIbHBIN 1Kag, BBITSHKHOM MIKad, XOJOIWIBHUK, TepMocTtaT, PH-merp,
aBTOKJIaB, KOMIUIEKT Ja0OpaTOpPHBIX HWHCTPYMEHTOB W XHMHUYECKOW TOCY[IBI,
MHUKPOCKOIIbI, HA0Op 00pa3lioB (PMKCUPOBAHHBIX U BJIAXKHBIX MIPENApaTOB, XUMHUUECKHE
pPEaKTUBbI, KOMIUIEKT Y4YEOHO-HArJSAHBIX IOCOOMHM, CTEHIbl, JAEMOHCTPAaLMOHHbIE
IUTaKaThl, Y4eOHUKH U CIIPaBOYHAsI IUTEpaTypa.

TexHuyeckue cpeacTBa 00yUeHUS:

KOMIIBIOTEP C JIUIIEH3UOHHBIM IIPOTPAMMHBIM 00€CIICUEHUEM.

3.2. Uu¢popmanuoHHOe odecneyeHre peau3auu NporpaMmmMbl

Jns  peanuzauuu  NporpamMmbl  OUOIUMOTEYHBIM  (QoHA  00pa3oBaTEIbHOM
OpraHW3allMk JOJDKEH WMETh II€YaTHBIE W DJJIGKTPOHHBIC O0Opa3oBaTCIIbHBIC W
nH(GOPMAaIMOHHBIE PECypChl IS MCIIONB30BaHMs B 0Opa3oBaTeinbHOM mporecce. [Ipu
dbopmupoBanuu 6ubIMOTEYHOTO (hOHAa 00pa30BaTEIbHON OpraHu3aluei BLIOUpaeTcs He
MEHEE OJHOTO W3JIaHWsS W3 TEePEUYHMCIICHHBIX HIDKE TICYATHBIX W3MaHUH W (WJIH)
AJIEKTPOHHBIX U3/IAHUH B KAU€CTBE OCHOBHOTO, IIPY TOM CITMCOK, MOKET OBITh JOTIOJTHEH
HOBBIMH M3JaHUSIMHU.

OcHOBHBIC QJICKTPOHHLBIC U3JaHHA:

1.Mansues, B. H. OcHOBbI MUKPOOHMOJIOTHN Y UIMMYHOJIOTHH : yueOHOE TTocoOue
JUIsl cpeiHero mpodeccuoHanbHoro oopazosanus / B. H. Mansues, E. I1. [Tamkos, JI. U.
XaycroBa. — 2-e u3[l., ucnp. u gon. — Mocksa : U3natensctBo FOpaiit, 2023. — 319 c.
— (ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-11566-6. — Tekcr
aneKkTpoHHbI  //  O6pasoBatenbHass 1atdgopma FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/518091

2.EmueB, B.T. OcHOBbI MHUKpOOHOJIOTHH : YyYE€OHUK JJI  CPEIHEro
npodeccuonanbHoro o6pazosanusi/ B.T. Emuen, E.H.Mumyctun. — Mockaa :
M3parensctBo FOpatit, 2021. — 248 c.— (IIpodeccuonanpHoe 00pa3oBaHHE). —
ISBN 978-5-534-11718-9. — Tekcr : snexktpoHHblid / OOpazoBarenbHas miatdopma
FOpaiit [caiit]. — URL: https://www.urait.ru/bcode/471810

3.JleonoBa, 1. b. OcHOBBI MUKPOOHOJIOTHH : yUEOHUK U TPAKTUKYM JIJISI CPETHETO
npodeccruonabHOro oopaszoBanus / 1. b. JIeonoBa. — Mocksa : MzmarensctBo FOpaiiT,
2021. — 298 c¢. — (IlpodeccuonanpHoe oopazoBanue). — ISBN 978-5-534-05352-4. —



Tekct

https://Www.urait.ru/bcode/472601

4. KOHTPOJIb n

OLIEHKA

YYEBHOM JUCIHUATIIMHBI

PE3YJBbBTATOB

anekTpoHHbli // OOpasoBarenvHas minargopma IOpaiit [caitt]. — URL:

OCBOEHUA

Peszynomamot o0yuenus’

Kpumepuu oyenxu

Memoowl ouenku

1

2

3

IlepeyeHb 3HaAHMI, 0CBAUBAaEMb

IX B paMKaX TUCHUITJIMHBI

— OCHOBHBIX rpynmn
MUKPOOPraHU3MOB, 1754
KJIacCU(PUKALNH;

— 3HA4YCHHUA MHUKPOOPIraHU3MOB
B IIpUPOJAC, B JKU3HHU YCIIOBCKA U
KHNBOTHBIX,

— MHUKPOCKOIMYECKHX,
KYJIbTYPaJIbHbIX U
OMOXMMHUYECKHUX METOJI0B
HCCIICTOBAHMS;

— npaBuil 0TOOpPA, JOCTAaBKU U
XpaHeHus OuomMarepuania;

— TUIOB MHUTATEIbHBIX Cpel U
MpaBuJI padOThl C HUMU;

— METOJIOB CTCPUIIU3AINH
Ne3uH(EKITNH;

— TMOHATUNM TATOTEHHOCTH U
BUPYJICHTHOCTH;

— YyBCTBUTEIHLHOCTHU
MHUKPOOPTaHU3MOB K
AHTUOMOTHKAM;
— (opm
NaTOTEHHBIX

BO3JECHUCTBUSA
MUKPOOPTaHU3MOB Ha
KUBOTHBIX;

— CaHHWTApHO-
TEXHOJIOTHUECKUX TpeOOoBaHUMN
K TIOMETIIEHUSM,
000py10BaHUIO,

HHBCHTApIo,

— OompejeseHue
OCHOBHBIX TPYIIIT
MUKPOOPTaHU3MOB, HX
KJIacCU(PUKaLUS;

— 000CHOBaHHE
3HAYCHMUS
MHUKPOOPTaHU3MOB B
NpUpoJe, B  KU3HU

YeJI0BEKa M )KUBOTHBIX;
— aHamu3
0COOEHHOCTEM
MUKPOCKOMTUYECKHUX,
KYJIbTYPaTbHBIX U
OMOXUMHUYECKHUX
METOJIOB UCCIICOBAHMS;
— (dopmynIupoBaHUe
IpaBuUII otOopa,
JIOCTaBKM W XPaHCHUS
Ouomarepuana;

— OompenereHUue THUIIOB
TUTATEIBHBIX CPE]T;

— (dopmynupoBaHue
npaBui ~ paboThl  C
UTATeITLHBIMA
cpenamu;

— UBJI0XEHHE METOJ/IOB
CTEpUIIA3AITIT u
ne3uH(pEeKINN;

OIIpCACICHHUC

Tekymuii KOHTPOJIb
B (opMe yCTHOTO U
UCBMEHHOIO
ompoca,
TECTUPOBAHUS,
KOHTPOJIBHOMN
padoThI;
BBINIOJIHEHHE
1a00paTOPHBIX
pabor.

3auer




OJICK/IC, TPAHCIIOPTY | JIP.;
— MpaBWJI JIMYHOH THUTHCHBI
pPabOTHUKOB,

— HOPM TUTHCHBI TPYIa;

— KJaccUpUKAUU MOIOITUX U
TC3UH(PHUIUPYIOIIHX
npaBWwil  MX  NPUMCHEHHUS,

CpCIacCTB,

YCJIOBUM U CPOKOB XPaHEHHUS;

— IIpaBUJI IMPOBCACHUA
II€3I/IH(1)CKHI/II/I HHBCHTApPA U
TpaHCIIOPTa, IIGSI/IH(i)eKIII/II/I,

NE3UHCEKIIMU U JIepaTU3aAlUU
MMOMEIICHUH;

— OCHOBHBIX THIIOB ITHIICBBIX

OTpaBJieHUH U  UHGDEKIUH,
HCTOYHUKOB BO3MOKHOTO
3apakKeHUs;

— CAHMTApPHBIX TpeOOBaHUU K
YCIIOBUSIM  XPAaHEHUS  CHIPbS,
oy padpuKaToB U MPOIYKIIUU

MOHSTUHA MNAaTOT€HHOCTH
U BUPYJICHTHOCTH,

— H3JI0KCHHE
Marepuaia 0
YyBCTBUTEIHHOCTH
MHUKPOOPTaHHU3MOB K
AHTHOMOTHKAM;

— ompeneneHue (opMbl
BO3JECHUCTBUSA
MaTOTCHHBIX
MUKPOOpPTaHW3MOB  Ha
KUBOTHBIX;

— OoIlpenencHue
CaHUTAPHO-
TEXHOJIOTUYECKHUX
TpeOOBaHMIA K
MTOMEIIICHUSM,
000py10BaHUIO,
UHBEHTAaplo,  OJIEXKJE,
TPaHCTIOPTY;
— U3JI0XKEHHWE MpaBUII
JAYHOUN TATUEHBI
pabOTHUKOB;

— 000CHOBaHHME HOpPM
TUTHEHBI TPY/A;

— U3JI0XKEHUE
KJ1accuuKanuu
MOTOIITUX U
NE3UHPUITUPYIOITUX
CPEICTB, TMPaBHII

IMPUMCHCHHU,

nux

— (dopmynIupoBaHUe
TIpaBUII MIPOBEICHHUSI
ne3uHOEeKIUN
WHBEHTAPS u
TpaHCIIOPTA,
Ne3nH(EKINH,

JAC3NMHCCKIINU )41




JiepaTu3aluu
MMOMEIICHU;
— OIpeNeIICHuE
OCHOBHBIX THIIOB
MHIIEBBIX OTPABJICHUN U
MH(DEKIH, UCTOYHUKOB
BO3MOKHOT'O
3apaxCHUs;

— o00ocHOBaHHE
CaHUTAPHBIX

TpeOOBAHMI K YCIOBUSAM

IlepeyeHb yMeHUi, 0CBAUBAEM

— obecrnieynBaTh acENTUYECKUE
yCJIOBUSA paboThI c
O6uomarepuagamu;

— MPOBOJWTH
MUKPOOHOJIOTHYECKHE
WCCIICIOBAHUS U JaBaTh OIIEHKY
MOJIYYEHHBIM pe3yJIbTaTam;

— MOJB30BATHCS
MHUKPOCKOIIMYECKON
ONTUYCCKON TEXHUKOM;

— coOroaaTh MpaBwiia JTUIHOU
TUTHCHBI W TPOMBIIIUICHHON
CaHUTapHH, MPUMEHSITh

HEOOXOAUMBIE  METOALI |
CpEICTBA 3aIlUTHI,
— TOTOBUTH
NE3UHPUIUPYIOLIUX

MOIOIIMX CPEICTB PAa3IMYHOU

pacTBOPEI
u

KOHIICHTpAITNH;
— J1e3uH(UUIHUPOBaATh
o0opyoBaHue, UHBEHTApb,
MOMEIIEHUS], TPAHCTIOPT U JIp.

Ouenka
BBITIOJTHEHHUS
1a00paTOPHBIX
padoT; KOHTPOJILHOM
padoTHI.

3auet

XpaHeHUs CBIPb,
nosryhadpuKaToB u
IPOIYKIINH.

bIX B PAMKAX THCHUILTHHBI
— JEeMOHCTpauus

YMEHHM W  HaBBIKOB
o0ecrnieueHus
ACEeNTUYECKUX YCIOBUU
paboThI C
Ouomarepuanamu;

— JEeMOHCTpauus

YMEHUM U  HAaBBIKOB
IPOBEICHHUS
MUKPOOHOJIOTUIECKUX
HCCIIEeIOBaHNM;

— JEeMOHCTpauus

YMEHUHM U  HAaBBIKOB
paboThl ¢  TIOMOIIBIO
MHUKPOCKOTTMYECKOMN

ONTUYCCKON TEXHUKMU;

— JIEMOHCTpaIus
COOJIFOIEHUSA IpaBUII
JJUYHOM  TUTHUCHBI WU
ITPOMBIIUIEHHOU

CaHUTAPUU, TPUMEHEHHUS
HEOOXOIMMBIX METOI0B

" CPpCACTB 3allIUThI;




— JIeMOHCTpaIus
YyMEHH W  HaBBIKOB
MIPUTOTOBJICHHUS
pacTBOpOB
NE3UHPUIUPYIOMUX U
MOIOIINX CPEJCTB;

— JIeMOHCTpaIus
YyMEHH W  HaBBIKOB
ne3uH(UIMPOBAHUS
00opynoBaHus,
WHBEHTApsI, TOMEIICHUSI.
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