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Pabouas nporpamma aucrumiuHsl «bruopasHooOpa3ue MUKpOOPraHU3MOBY cocTaBiieHa B 2021
roxy B cootBeTcTBUH ¢ TpeboBanusmMu ®I'OC BO — 6akanaBpuar 1o HanpaBIeHHUIO OITOTOBKU
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Hauanpauk YMY " Tacamramxuesa AT,




AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI

JucummuimHa «bropazHooOpa3zue MHKpOOPTraHH3MOB» BXOJUT B 00S3aTENBHYIO 4acTh
OIIOIT  OGakamaBpmara 1o  HampaeiaeHMto  mnoarotoBku  05.03.06  «Oxonorus
IPUPOIOTIOIB30BAHUEY.

JucuumuinHa peanusyercst B IHCTUTYTe SKOJIOTUH M yCTOMYMBOIO pa3BUTHs Kadeapoi
O6uosoruu u 6uopazHooOpaszusi.

JlucuuiuinHa HarelneHa Ha (OPMHPOBAHUE CIEAYIOIMIMX KOMIETEHLUH BBITYCKHUKA:
obmenpogeccuonanbubix — OIIK-2, mpodeccnonanbupix — [1K-4.

[IpenoraBaHye AUCHUILTUHBI [TPElyCMaTPUBAET IPOBEACHUE CIEAYIONMX BUJIOB yUEOHBIX
3aHSTUN: JEKIUH, TaO0OPaTOPHBIX 3aHATHI U CAMOCTOSTENIbHON pabOTHL

Pabouas mporpamMMa IUCIMIIMHBI MpelycMaTpUBaeT MPOBEACHUE CIEIYIOIIUX BUIOB
KOHTPOJISI yCIIEBaEMOCTH B (popMe KOHTPOIHHON pabOThI MIIM KOJUIOKBUYMa M TIPOMEKY TOUHBIN
KOHTpPOJIb B (hopme 3auera.

OO0beM IUCHUILIMHEI 3 3a4eTHBIE €QUHULLI, B TOM unciae 108 akageMHYecKHX 4acoB IO
BUJIaM yUEOHBIX 3aHATHH:

Ounas ¢popma 0OyueHust

YueOHble 3aHATHS ®opma
B TOM YHCJIE: MIPOMEXKYTOUHOMN
% KonrakTtHas pabora obygaronuxcs ¢ npenogasarenaem | CPC, aTTeCTaIluu
S S U3 HUX B TOM (3auer,
3 8 g Jlexn | Jlabopar | Ilpaktnu | KCP | Koncyns | 4mcie nupdeperunpon
= 2 | wmm OpHBIE ecKue Taimu | 9K3aM |  AHHBIH 3a4er,
3aHATHS | 3aHATHUS eH IK3aMEH)
5 | 108 | 50 16 34 - - - 58 3auer
3aounas popma oOyUeHHs
YueOHble 3aHATUS dopma
B TOM YUCIIE: IIPOMEKYTOUHOM
§ KonTakTHas pabora obyuarommuxcs ¢ npenogasatenem | CPC, arrecrauuu
g S W3 HUX B TOM (3auer,
3 8 g Jlexny | JIaGopar | Ilpaxtuu | KCP | Koncyns | uncie | AupdepeHInpos
& 2 un OpHBIE ecKHe Taupu | 9K3aM | AHHBIH 3a4er,
3aHATHS | 3aHIATHUSA eH 9K3aMEH)
5 108 | 12 4 8 - - - 96 3a4er

1. Ileau ocBOEHHMS AUCHUILTHHBI
[lenssMu OCBOCHUSI JUCHUILTUHBI (MOnyJisi) «bruopazHooOpa3ue MUKpPOOPTaHU3MOBY SIBISCTCS
OBJIAJICHUE CTYJCHTAaMH 3HAHWUH O TIPUHIUIAX CHUCTEMATHKU W TIPABWIAX HOMEHKJIATYPBI
MUKpoopranuzMoB. Kpome Toro, paccMarpuBarotcsi MOp(HOIOTHUECKUE TPYIITBI U B COOTBETCTBHU
C 3TUM Pa3HOO0Opa3re MUKPOOPTAHU3MOB U X OTIUYHTEIHHBIC CBOMCTBA.

OcBoeH#He TO JUCIHUILTAHBI TO3BOJISIET PEIIUTh CIEAYIOIINE 3aJa4n:

- PHOOPECTH TEOPETUUYECKUE 3HAHUS O MUKPOOPTaHU3MAX;

- U3yYUTh HEOOXOAMMBII MOHATUIHHBIN anmapat AUCIUILTHHB;

- chopMHUPOBATh YMEHHUS UCIOJIB30BAHUS COBPEMCHHBIX METOJOB HW3YYCHHS
MHUKPOOPTaHU3MOB;

- chOopMHPOBATh y CTYACHTOB NPOYHBIC 3HAHUS O OAKTEPHUATLHBIX, BHPYCHBIX
3a00JIeBaHUSAX U UX BO3OYIUTETAX.



2. Mecto aucunminnsl B ctpykrype OIIOII 6akanaspuara
Jucuumnna «buopa3sHoobpasue MUKPOOPraHU3MOBY BXOIUT B oOs3arenbHyto yacTs OITOII
OaxanaBpuata no HanpasjeHuto noarotoBku 05.03.06 «Dxonorust ¥ NpUPOIONOIb30BAHUEY.

Mecto aucuunnunsl B ctpykrype OITOIT:

— Ol YCNewHo20 0CBOeHUs. OAHHOU OUCYUNIUHBL HEODXOOUMO NPOXOHCOeHUE
cnedyrowux Oucyunaun: buonorusi, Xumus, buopazHooOpasue >XUBOTHBIX, bruopasHoobpazue
pactenwmii, OcHOBBI OMOpa3zHo00paswsi, ['eorpadus MoYB ¢ OCHOBAMHU TTOYBOBEIACHHMS.

- pe3yiomamsl  U3y4eHus OauHOU OUCYUNIUHBL UCHONL3VIOMCA NPU  OCE0EHUU
credyrowux — oucyunaun:  IKOJOTHUS  YEJOBEKa, OKOJOTHUS  PACTeHWH, JKUBOTHBIX U
MHUKpOOpranu3zMoB, buoreorpadus, Merosipl 3K0JI0rMYECKUX HCCle0BaHul, buonnaukanus u

OMOMOHUTOPHHT.

3. Komnerenuuu ody4yarwuierocsi, popmupyemsbie B pe3yabTaTe 0CBOCHHS TUCIUNIUHBI
(mepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs H MPOIeyPa OCBOEHUs)

HaykK 00 OKpy karomiei
cpeze B
npodeccuoHaIbHON
NEeSITEIbHOCTH

OXpaHbI MPUPOJIBI U
HayK 00 OKpyXaromien
cpelie B HAy4HO-
HUCCIIEIOBATEILCKON U
MPAKTUYECKOU
NEeSITeIbHOCTH, Ha
OCHOBE
TEOPETUYECKHUX
3HAaHUU TpeIaraet
CTIIOCOOBI ¥ BBIOWpAET
METO/IbI PEIICHUS
3ama4 B chepe
9KOJIOTHH U
MIPUPOIONOIB30BaAHUS

MOJIXO/bI K U3YUYECHUIO
COCTOSIHMSI OKpY Karolen
cpelibl; OCHOBBI
paroHaIBLHOTO
MIPUPOIOTIOIB30BAHUS U
OXpaHbI IPUPOJIBI;
NEePCHEKTUBBI Pa3BUTHUS
MIPUPOIHO-
TEePPUTOPUAIIBHBIX
KOMIIJIEKCOB B yCIIOBHSAX
YCTOMYUBOTO Pa3BUTHUS
oOuiecTBa; MyTH peIIeHUs
TJI00aNBHBIX U
pEeTHOHANTBHBIX
9KOJIOTUYECKUX MPO0IIeM;
Ymeer: NpUMEHATH
3HaHUS TEOPETHUECKON
9KOJIOTUH, T€OIKOJIOTHH,
pEeruoHaNbHOM 3K0JIOTHH,
HayK 00 OKpyXaromien
cpezie pU peleHnn
npodeccHoHaATBHBIX
3ajau.

Kox u Kox u Ilnanupyemsbie IMpouenypa
HAHMeHOBaHUe HAHMeHOBaHUe pe3yJbTaThl 00yUeHust OCBOEHHUS
KOMIIeTEeHIIUM U3 HHIANKATOpPA
OIIOoII MOCTHKEHHUS
KOMIIeTeHI U
(6 coomsemcmauu ¢
ornorn)
OIIK-2. Crioco6en Bb-OIIK-2.1. 3HaeT: TEOpETUUYECKHE VYcTHbii
UCIOJIb30BATh [Ipumensiet 3HaHUS OCHOBBI SKOJIOTHH, orpoc,
TEOPETHUECKUE TEOPUH U T€03KOJIOTHH U HayK 00 BBHITIOJIHEHHE
OCHOBBI 9KOJIOTHH, METOJI0JIOTUH OKpYKaroIei cpene; 1abopaTOPHBIX
T€03KOJIOTHH, 9KOJIOTHH, COIMAIHHO- pabor,
MIPUPOIOTIONB30BAHUS, | T€OIKOIIOTHUH, JKOJIOTHYECKUE KOJJTOKBUYM
OXpaHBbI MPUPOJIBI U MPUPOJIONIONB30BAHUS, | IPOOJIEMBI; pETHOHAIBHBIE




B-OIIK-2.2. Bnaneer | Biaaneer: HaBbIKaMu YcrHbii
3HAHUAMHU U cbopa, 06paboTKH, orpoc,
MOJIX0/1aMHU HAayK B aHaJIN3a " BBITIOJTHCHHE
00JIACTH PKOJIOTUU U | CHCTEMATHU3allui HAy4YHOU | Ja00opaTOpHBIX
MIPUPOIOIIONIB30BAHUS | M CIICIIHATIBHON pabor,
IUTS TUIAHUPOBAHUSA U | HH(POPMAIIUU U3 KOJIJIOKBHYM
peanu3anum Pa3IUYHBIX HCTOYHUKOB
NESITeIbHOCTH TIO M0 COCTOSIHHIO U OXpaHe
MIPEOTBPAIICHHUIO OKpY’Karolen Cpepl,
HETaTUBHOTO MO3BOJISTIOIINX
BO3/ICHCTBUS Ha TUTAHUPOBATH
OKPYKaIOIIYIO Cpey, | MEPOIPHSITUS IO
OXpaHe MPHUPOJIBI, MIPEIOTBPAILICHHIO
paIroHaATLHOMY HETaTUBHOTO BO3JICHCTBHS
WCTIOIb30BaHUIO Ha OKPYKAIOIIyI0 Cpey;
MIPUPOHBIX PECYPCOB | METOJaMHU OLIEHKU
O6ropazHo00pa3us Ha
pa3HBIX YPOBHIX
oprasusanuu ouocdepsl.
ITK-4. Cnocoben b-I1K-4.1. 3HaeT: 6a30BbIC VYcrHbiit
MIPUMCHSITh Hcnonb3yeT 3HaHUS KOHIICTIIIUH U orpoc,
TEOPETHYCCKHE OCHOB 9KOJIOTUH METOI0JIOTHYECKHE BBITTOJIHCHHE
OCHOBBI 3KOJIOTUU JKUBOTHBIX, PACTCHUN | TTOJXOJIBI SKOJIOTHH 1ab0opPaTOPHBIX
JKUBOTHBIX, PACTEHHI | U MHUKPOOPTaHU3MOB, | OPraHHU3MOB; HCTOPHIO pabor,
Y1 MUKPOOPTaHU3MOB, | METOIBI OIICHKH Pa3BHUTHS U COBPEMEHHOE KOJIJIOKBHYM

METOJIbI OLICHKU
6ropazHoobpasus,
TEXHOJIOTUH
PECypCOTONb30BaHU
B 3alIOBETHOM JIEJIC U
OXpaHe PUPOIBI

6uopazHooOpasusl,
HOpPMAaTHUBHBIC
IPaBOBBIE aKTHI,
perympyomume
MPaBOOTHOLIEHHUS
pECypCONONIb30BaHUS
B 3aII0BETHOM JIeJIe U
IIPUPOJOOXPAHHOU
JeSITeIbHOCTH

COCTOSIHME Hay4YHBIX
HUCCIIENOBAHUI B 001acTH
ayT- U CUHIKOJIOTUH;
BO3MOXKHOCTH
MPaKTUYECKOTO
HCIIOIL30BaHUS
BHYTPUIIOMYJISILIUOHHBIX
B3aMMOJCHCTBUHU B IICIIAX
3¢ (HeKTUBHON OXpaHbI U
yIpaBJeHUs
MONYJIALMSIMU U
9KOCHCTEMAaMH; MIPABOBbBIC
OCHOBBI
MIPUPOIOTIONHE30BAHUS U
OXpaHbl OKpYyKarouen
Cpenpl, B T.4U.
HOPMAaTHUBHBIE PABOBbIE
aKThI, PETYJUPYIOIINE
MPaBOOTHOLIEHUS
pecypcoIonb30BaHUs B
3aloBEeIHOM JAeiIe, 1
YMETh MMPUMEHATH UX Ha
MIPaKTUKE HAa OCHOBE
KPUTUYECKOTO aHaJIn3a
JIOCTOBEPHOM
MH(pOpMaLIUU pa3TUIHBIX
oTpacjeil 3KOHOMHKH;




Ymeer: ucnonb30BaTh
TEOPETUYECKUE 3HAHUS B
cdepe Ouoreorpadumy,
9KOJIOTMH KUBOTHBIX,
pacTeHui u
MUKPOOPTaHU3MOB IS
Hay4YHOW U MPAKTHYECKOU
NesITeIbHOCTH B 00J1aCTH
9KOJIOTUU U OXPAHbI
IIPUPOJIBI;

Baaneer: HaBbIKaMu
9KOJIOTMYECKOT0 aHAJIN3a
C MCIIOJIb30BaHUEM
OCHOBHBIX XapaKTEPUCTUK
OpraHU3MOB PACTCHHUU U
KUBOTHBIX; OCHOBHBIMH
MOJIX0JIJaMU U METOAAMHU
npu Ouoreorpapuueckux
1 9KOCUCTEMHBIX
UCCIIEI0OBaHUAX;
CIIOCOOHOCTSIMU U
MEXaHU3MaMu

3P HEKTUBHOTO
YIPaBIEHUS U OXpaHbl
PacTUTEIBHOTO U
KMBOTHOT'O MHpA.

4. O0beM, CTPYKTYpA U co/iepKaHue T CHUILTUHBI.
4.1. O0beM TUCHHMILIMHBI COCTaBJISIET 3 3aueTHRIC eAUHHUIEI, 108 akageMUUecKUX 4acoB.
4.2. CTpyKTYypa AUCHUNIHHBI

4.2.1. Cmpykmypa oucyuniunsl 6 04HOU opme

Buasbi yueOHoii padorsl,
BKJIKOYasi CAMOCTOSAITEIbHYIO
paboTy CTYIeHTOB (B Yacax)

DopMbI TEKYLLIETO

e © g
= 2 = : KOHTPOJIs
Pa3ziesibl M TEMBI 3 = 2 Z 5 P
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Mopnyas 1. BBegenne. CTpykTypa n MeTa00JIM3M NPOKAPHOTHYECKON KJICTKH
1 Tema 1. IIpenmer 6 2 4 WNHnuBunyanbHbIM,
MUKpOOHoIoruu (Kparkas (bpoHTATBHBII
UCTOpUYECKast CIIPaBKa O oIpoc

pPa3BUTHUU MUKPOOHOJIOTHH)




2 Tema 2. Cucremaruka 6 2 4 2 NuauButyanbHbIN,
MUKPOOPTaHU3MOB (bpoHTaNbHBIN
orpoc
3 Tema 3. Mopdomnorust u 6 2 4 2 NunuBuayaibHbBIH,
CTpOEHHE MUKPOOPIaHU3MOB (bpoHTaNbHBII
orpoc,
nmabopaTopHas
pabota
4 Tema 4. CtpykTypa, 6 2 4 NHnuBuyanbHbIN,
XUMUYECKHUH COCTaB U (bpoHTATBHBII
(GYHKIIUN KOMIIOHEHTOB orpoc,
NPOKAPUOTHOM KIIETKH nabopaTopHas
paborta
5 Tema 5. JleiicTBue 6 2 2 4 NunuBuayanbHbIH,
(GU3UYECKUX U XUMUYECKHUX (bpoHTABHBIN
¢daxTOpoB Ha orpoc
MUKPOOPTraHU3MbI
Hmozo no mooynio 1: 6 14 16 KoJssiokBuyM
Monayas 2. [lutanue mukpooprann3moB. bpo:kenue. [{bixanue yyoakrepuii
6 Tema 6. MUKpOOpPTraHU3MBI 6 2 2 4 NHnuBunyanbHBIH,
KaK CUMOMOTHYECKHE (bpoHTaNbHBIN
apTHEPHI oIIpocC
7 Tema 7. Ilutanue 6 2 2 4 WNunuBunyanbHbIM,
MHUKpPOOPraHU3MOB (bpoHTaTBHBIN
orpoc,
KOHTPOJIbHAS
pabota
8 Tema 8. bpoxenue. Turnst 6 2 4 NnnuBuayanbHbIH,
6poxenus. CiuproBoe (bpOoHTATBHBII
OpoxeHue orpoc,
nabopatopHast
paborta
9 Tema 9. Jlpixanne 6 2 2 4 NunuBunyanbHbIH,
MUKPOOPTraHU3MOB (bpoHTaNbHBIN
oIpoc
10 | Tema 10. 3amacanue 6 2 4 NHnuBuyanbHbIN,
KJIETOYHOU YHEPTUHU B (bpoHTATBHBII
MPOLECCe IbIXaHus orpoc,
nabopaTopHas
paborta
Hmozo no mooynio 2: 6 10 20 KonTposabHas
padora
Moayab 3. ApxedakTepun. 3HAYEHHE M MPAKTHYECKOE HCIO0JIb30BAHNE MUKPOOPTraHU3MOB
11 | Tema 10. ApxebGakTepuu. 6 2 4 8 WNHnuBunyanbHbIM,
OO61as xapakTepUCTHKA. (bpoHTATBHBII
Knaccudukanus orpoc,
nabopaTtopHast
pabota
12 | Tema 11. I'pynmsl 6 2 6 WNunuBunyanpHeIi,
apxebakTepuit (bpoHTaNbHBII

orpoc




13 | Tema 12. 3nayeHue u 6 2 4 8 NHnuBunyanbHBIH,
[IpakTrueckoe (bpoHTaNbHBIN
UCIIOJIb30BaHUE ornpoc,
MUKPOOPTaHU3MOB KOHTpPOJIbHAs

pabora
Hmozo no mooynio 3: 4 10 22 3auer
NUTOI'O: 16 34 58 108

4.2.2. Cmpykmypa oucyuniunsl ¢ 3a04HoOi (popme

Buasbi yueOHoii padoTsl,
BKJIIOYasi CAMOCTOATEIbHYI0
padoTy CTYIEeHTOB (B Yacax)

DopMbI TEKYLLIETO

B s | g g
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Monayasb 1. BBenenue. CTpykTypa u MeTa00JIM3M NPOKAPHUOTHYECKOH KJIETKH
1 Tema 1. [Ipenmer 6 6 NHnuBuyanbHbIN,
MHUKPOOHOJIOTHH (KpaTKast (bpoHTATBHBII
UCTOpHUYECKasl ClpaBKa o orpoc
pa3BUTHU MUKPOOUOJIOTHH)
2 Tema 2. Cucrematuka 6 2 6 NHnuBuyanbHbIN,
MHUKpPOOPraHU3MOB (pOoHTANTBHBIN
orpoc
3 Tema 3. Mopdomorust u 6 2 2 6 NunuBuayaibHbBIH,
CTpOEHHE MUKPOOPTaHU3MOB (bpoHTaNbHBIN
orpoc,
nabopatopHast
paborta
4 Tema 4. Ctpykrypa, 6 6 WNunuBunyanbHbIi,
XUMHYECKHUH COCTaB U (bpoHTATBHBII
(GYHKIIUN KOMIIOHEHTOB orpoc,
MPOKAPUOTHOM KJIETKH nabopaTtopHast
pabota
5 Tewma 5. [lelicTBue 6 6 WNHnnBunyanbpHeI,
bU3NYECKUX U XUMHUECKHUX (bpoHTaNbHBIN
¢dakTopoB Ha onpoc
MUKPOOPTaHU3MBbI
Hmozo no modynio 1: 2 4 30 KoniokBuym
Monayasb 2. [Iutanue mukpoopranu3smMoB. bpo:xenne. /{bixanue yyoakrepuii
6 Tema 6. MukpoopranusmMbl 6 2 6 NHnuBuyanbHbIN,
KaK CUMOMOTHYECKHE (bpoHTATBHBII
MAPTHEPHI OIpocC
7 Tema 7. Ilutanue 6 8 NuauBuyanbHbIi,
MHUKPOOPTraHU3MOB (bpoHTaNbHBIN
orpoc,

KOHTpOJIbHAS




paborta
8 Tema 8. bpoxenue. Tunsl 6 10 NuauBuyanbHbIi,
opoxenus. CimpToBoe (hpoHTABHBIN
OposkeHue orpoc,
nmabopaTopHast
pabota
9 Tema 9. Jlpixanue 6 10 NHnuBuyanbHbIN,
MUKPOOPTaHU3MOB (pOoHTANTBHBIT
orpoc
10 | Tema 10. 3amacanue 6 10 NuauBuyanbHbIi,
KJIETOYHOW SHEPIUU B (bpoHTATBHBIN
npoliecce IbIXaHHs orpoc,
nmabopaTopHast
pabota
Hmozo no mooynio 2: 2 34 KonTpoasnas
padora
Mopayasb 3. ApxebakTepun. 3HaueHue U NPAKTHYECKOe UCI0JIb30BAHNE MUKPOOPTraHN3MOB
11 | Tema 10. ApxebakTepHu. 6 12 NnuBuayanbHbIH,
OO01mmas xapakTepuCTHKa. (bpoHTaNbHBIN
Kiaccudukamnus orpoc,
nabopatopHast
pabora
12 | Tema 11. I'pynmst 6 10 WNunuBunyanbHbIiM,
apxeOakTepuit (bpoHTATBHBII
orpoc
13 | Tema 12. 3Hauenue u 6 2 2 10 NuauBuyanbHbIN,
IIpakTyeckoe (bpoHTaNbHBIN
UCIIOJIb30BaHUE orpoc,
MUKPOOPTaHU3MOB KOHTPOJIbHAS
paborta
Hmozo no mooynio 3: 2 2 32 3auer
NUTOI'O: 4 8 96 108

4.3. Conep:xaHue JMCHHUILIMHBI, CTPYKTYPHPOBAaHHOE 0 TeMaM (pa3jesam)

4.3.1. Cooeporcanue n1eKYUOHHBIX 3AHAMUIL RO OUCYUUNIUHE

Moayas 1.

Beenenue. CTpYKTYpPa M META00JIU3M NPOKAPHOTHYECKOH KJIETKH

Tema 1. Ilpeomem mukpoouonocuu (Kpamkasa ucmopuyeckas Cnpaska 0 pazeumuu

mukpoouonozuu). Cucmemamuxa mukpoopzanuszmos. llpenmer u 3agaun MUKpoOHOIOTrUM; €€
MECTO U POJIb B COBPEMEHHOM OMOJIOrMH. 3HaU€HUE MUKPOOPIaHU3MOB B IPUPOJHBIX IpoIieccax,
B HAPOJIHOM XO3SIICTBE U 3ApaBooxpaHeHuu. OTKpbITHE MUKpoopranuzMoB. Pons JI. Ilactepa u
P. Koxa B d¢opmupoBanun wmukpobuosnoruu. 3HadeHue pador M. beitepunka, C.H.
Bunorpanckoro, JI.11. UBanosckoro, A. KitoiiBepa, A. @nemunra u ap. Pazsutue oreuecTBEHHON
MHUKpoOHosIoruu. ['aBHbIe HaNpaBIEHUs Pa3BUTHS COBPEMEHHOM MHUKpoOuosioruu. OCHOBHBIE
METOABl MHUKpPOOMOJOTMYECKUX HcciaenoBaHuid. CucremaTnka MHUKPOOPraHHU3MOB. Mup
MHUKPOOPIaHU3MOB, OOIIMEe MpPU3HAKU U pazHooOpasue. I[IpokapHOTHBIE M SyKapUOTHBIE
MHUKPOOPTaHU3MBI; CXOJCTBO M OCHOBHBIE pa3inyMs. BUPYCBI, OTAMYUS OT KJIETOYHBIX (GOopM
#u3HU. [IpMHINIBI KITaccUu(UKALNU TPOKAPUOTHBIX MUKPOOPIaHU3MOB. [IpaBuiia HOMEHKIIATy I
u uneHTudukanuu. [IpokapuoTel. XapakTepucTHKa OTACIBHBIX Pyl 3y0akTepuit (0akTepuit) u



apxeOakrtepuii  (apxeit). Oykapuorbl. Kparkas Xxapaktepucthka TrpuOOB, BOJOPOCICH,
MIPOCTEUIIHUX.

Tema 2. Cucmemamuka mukpoopzanuimos. OCHOBHBIE TEPMHUHBI, TNPUHATHIE B
MUKPOOHOIIOTUH JJIsl 0003HAUYEHHUSI TAKCOHOMHUECKUX CTPYKTYP M COOOIIECTB MUKPOOPTaHU3MOB.
[Ipobnemsbl cucTeMaTHKH MHUKpoopraHu3MoB. CoBpeMeHHas Kiaccu(UKalus ¥ HOMEHKIATypa
MUKpPOOPraHu3MoB. OCHOBHBIE MPUHITUIIBI KIIAaCCU(PUKALNN OAKTEpUN U BUPYCOB.

Tema 3. Cmpykmypa, Xumuueckuii cocmag u YyHKyuu KOMHOHEHNM OB RPOKAPUOMHOU
Kknemku. MUKpPOCKOIIMYECKUE METOJIbl U3YUEHHUS] MUKPOOPraHU3MOB. Pa3HOBUIHOCTH CBETOBOM
MUKpocKomuu. MccrmenoBaHust JKMBBIX M (UKCHPOBAHHBIX OOBEKTOB. Mcmonmp3oBaHMe
ANEKTPOHHOUW MHKpocKomuu. [IpokapuoTHble MHKpoopraHu3Mbl. OIHOKIETOUYHBIE OaKTEepHH,
pasmepsl 1 Mopdororus. MHOTokineTouHbIe popMbl OakTepuid. CTpoeHne, XUMHYECKHA COCTaB
(GYHKIUN OTJIENbHBIX KOMIIOHEHTOB KJeTOK. CIHM3UCTBIE CJIOHU, Kamcyibl U yexibl. Kietounbie
CTCHKH TPaMIOJIOXHUTEIBHBIX U TPAMOTPHUIATENBHBIX OakTepwii; L — GopMBI M MHUKOIUIa3MEI.
KryTuku, pacnionokeHue, OpraHu3alus, MEXaHU3M JBIKEHUS. J[BIKEHUS CKONB3ALINX (popm,
peakuuu Takcuca. [Iunu, ux 3Hauenue. Kierounas MeMOpaHa U BHyTPUKIIETOUYHbIE MEMOpPaHHBIE
CTPYKTYpBI. SIIepHbIil ammapaT, cocTaB, OpraHu3anus M peruukanus. Pudocomsl. ["a3zoBbie
BaKyoJIU W JIpyTrM€ OpraHesuibl OakTepuil; WX 3HAueHUe. 3amacHble BellecTBa U JApYyTHE
BHYTpPUKIIETOUHBIe BKIIOYeHHUA. CrmocoObl pasmHoxeHus. JuddepennupoBka. DHIOCTIOPH U
npyrue popMbl. OCOOEHHOCTH COCTaBa M OpPraHU3alny apxebakTepuil. JykapruoTel. Mopdoiorus
TPOACKEN, MUIIETUATBHBIX TPUOOB, MUKPOGOPM BOJOPOCIEH, MPOCTEHIINX. XUMUYECKUN COCTaB
U  (QYHKIMM OTHCJIBbHBIX KOMIIOHEHTOB KIJIETKU. ILlMKJIbI pa3BUTUS UM Pa3MHOMKEHUS.
KynpTuBupoBanue. HakonurenbHble KyJbTYpbl U MPUHIUI 3JIEKTUBHOCTH. UYUCTBIE KYyJIbTYpbI
MUKpPOOPraHu3MoB. MeTob! nostyueHus U 3HaueHue. OCHOBHBIE TUIIbI CPEJ], UCTIONIb3yEMBbIE IS
KyJIbTUBHPOBaHUS MHKpoopraHu3mMoB. [loBepxHocTHOe U TiIyOMHHOE BbIpamiuBaHue. Poct
MUKpPOOPraHu3MoB. PoOCT  OTHENbHBIX MHKPOOPIaHM3MOB M MOMyJAUUNA  (KyJbTYD).
COanancupoBaHHBII u HecOaNaHCUPOBAHHBIH pocT. Bo3moxHbie MPUYHHBI
HecOanaHcUpoBaHHOTO pocTa. OCHOBHBIE MapaMeTpbl HECOAJaHCHPOBAHHOIO pOCTa KYJIBTYD;
BpeMsl TeHepalni, yieabHasi CKOPOCTh POCTa, BBIXOJ OMOMACChl, SJKOHOMUYECKUI K03 PUIIHEHT.
3aKOHOMEPHOCTU POCTA YUCTBHIX KYJbTYp MpU MEpUOAMYECKOM BhIpamiuBanuu. Kpusas pocra
0COOEHHOCTEH OTAEIbHBIX (a3. PocT MUKpOOpraHM3MOB MpU HENPEPHIBHOM KYJIbTUBUPOBAHUU.
Marematnuueckoe BBIPAKEHHE POCTAa KyJbTYp B HENPEPHIBHBIX YCIOBHUSX. 3HAUYCHHE
HEINPEPBIBHOIO KYJBTUBUPOBAHMS Il M3Y4YEHUs CBOWCTB MMKPOOPTaHM3MOB U JUISl HX
NPaKTUYECKOT0 HCIOIb30BaHMsl. CHHXPOHHBIE KYJIBTYPBI; CIOCOOBI OJTYUYECHHUS ¥ 3HAYCHHE.

Tema 4. /leiicmeue ¢huzuueckux u Xumuueckux Qaxmopoé HaA MUKDPOOPZAHUIMBL.
HelictBue BuUAMMOro cBeTa. JleMCTBHE KOCMHYECKHX W PEHTICHOBCKUX Jiydyel. JlenctBue
yIbTpaUONETOBBIX Jyueld. BrnusHue ynbpTpa3Byka. BrnusHue BpicymmBaHusa. BrusHue
TUAPOCTATUCTUYECKOrO JaBieHusA. BausHue pH cpeabl Ha MukpoopraHusmel. [leiictBue
XUMUYECKUX BEUIECTB. BiusHuMe TemmepaTypHBIX YCIOBHW Ha pa3BUTUE MUKPOOPraHU3MOB
(mcuxpoduibl, Me30(hUIbI, TEPMOGUITBI) TPAHUIIBI PA3BUTHUS. BIHMsSHUE YCIOBHIA BIaXXHOCTH Ha
pa3BUTHE MUKPOOPTaHU3MOB (THAPOPUTHI, Me30PUTHI, KcepohuThl). BiusHue crmoco0oB CymKu
HA MUKPOOHYIO KIETKy. BiHsHHE pa3HBIX THIOB JIYYHCTOM HEPTMH Ha MHKPOOPTAHHU3MBL.
Ucnonb3oBanue Y D-nmydeit, TokoB CBY, Y3-BosH u 1p. 1is o6e33apakuBaHus BObI, TPOTyKTOB
U JIp. 0OBEKTOB.

Tema 5. Mukpoopzanuzmbl Kak cumouomuueckue napmuépuvl. B3anMOOTHOIICHUE
MUKPOOPTaHU3MOB C BBICIIMMHU PACTCHUSIMU U JKMUBOTHBIMU. THIBI B3aMMOOTHOILIECHUM.
[TaTorennsie Mukpoopranusmbl. WHGOEKIMOHHBIM mpolecc, HMCTOYHUKH HHPEKIUH, MTyTH
repeaayu. NukyOaroHHBIH MIEPUO. banuninoHOCUTENBCTBO. BzaumooTHOIIEHUS
MUKpPOOPTaHU3MOB C XUBOTHbIMH. DaKTOpPbl BHPYJIEHTHOCTH NATOTCHHBIX [UIsl YEJIOBEKA WU
KUBOTHBIX OakTepuil. B3aMMOOTHOIIEHHS MHUKPOOPraHM3MOB C pacTeHUsAMHU. DakTopsl
BUPYJICHTHOCTH (buTOMaTOreHHBIX OaxTepuil. buoreoxnmuueckas NEeSATEIbHOCTh
MUKpPOOPraHu3MoB. lcrosb30BaHHE MUKPOOPIaHHW3MOB B MEAMIIMHE, CEIbCKOM XO34HUCTBE,
IIPOMBIIUIEHHBIX TEXHOJIOTUAX. MUKPOOPraHU3MBI U OKpY Karolas cpesa.



Moayasb 2.
IInTanue Mmukpooprann3smMoB. bpo:xenne. /Ipixanue syoakrepuii

Tema 6. Ilumanue mukpoopzanumos. OCHOBHbIE OMORIEMEHTbI U MHUKPOAJIEMEHTHI.
Tumbl nutanus Mukpoopraan3mMoB. Pororpodus u xemorpodusi; aBrorpodus u rereporpodus;
autoTtpodus u opranorpodus. Canpodursl u mapasutsl. [IpotoTpods! 1 aykcorpodsl. PoctoBbie
BeulecTBa. [lornomenue pasHpix BeuecTB kinetkamu. Auddysus u tpancnopt. Vcnonb3oBanue
MUKPOOPTraHU3MaMH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHH W BEIIECTB, HEPACTBOPUMEBIX B BOJIE.
OBo- M H9K30UMTO3 y OdykapuoT. CoenuHeHus yriaepoga U a30Ta, HCIOJIb3yeMble
MHUKpoopranuzMamu. CnocoOHOCTh MUKPOOPTaHU3MOB HCIIOJIb30BaTh Pa3HbIE COSAMHEHUS Cephbl
u pochopa. [ToTpeOHOCTH B Kele3e, MAaTHUU U IPYTUX JICMCHTAX.

Tema 7. bpoycenue. Tunvr o0poscenus. Cnupmogoe 0Oposwcenue. bpoxxeHue.
Omnpenenenue MoHATUS «OpoxkeHHe». [lyTH cOpakmBaHUs YTIIEBOJOB U JPYTUX OPraHHYECKUX
coenuHeHUl. XapaKTepUCTHKAa MHUKPOOPTaHW3MOB, BBI3BIBAIOLINX pa3Hble  OpOKEHUS.
MonouHokucinoe (romMo - W rerepodepMEeHTaTHBHOE) OpoxkeHwme. BoszOymurenn. XuMH3M.
3Ha4yeHue IMpolecca B MUIIEBON MPOMBIIUICHHOCTH. MacisHOKUCIIOe OpOXKEeHHE, ero XUMH3M.
Xapakrepuctuka OakTepuil. 3Hau€HUE Mpoliecca B MPUPOAE U B MUIIEBONW MPOMBILIUIEHHOCTH.
YKCycHOKHUCIIOE OpOKeHHE, ero BO30YAUTENN U MPOMBIIIJICHHOE UCHOdIb30BaHue. CriupToBoe U
TJIMIEPUHOBOE OpOXKEHHME: XHMH3M, BO30YIUTENH, HCIIOJIB30BAaHHE B OTPACISIX MHUIIEBOM
IOPOMBIIIIIEHHOCTH. Bo30yauTtenu cnuproBoro 6pokeHus. CnupToBoe OpOKEHHE y IPOXIKEH.
CouproBoe Opoxenue y Oakrepuil. XUMHU3M CHUPTOBOrO OposkeHus. TexHuueckoe
UCIIONIb30BaHUE CIIUPTOBOTO OPOKEHHS.

Tema 8. /[vixanue muxpoopeanuzmos. A>pobHoe npixanue. Kpartkas xapakTrepucTHKa
BXHEHIINX  MHUKPOOPTaHM3MOB, YyYacTBYIOIIMX B  a’pOOHOM  OKHCJICHHH  OEIKOB
(aMMoHHM(UKAIUS), YIIEBOAOB, YIJIEBOJOPOJOB W JAPYTUX MHOTOYTJIIEPOJHBIX BEHIECTB.
AmnaspoOHoe npixanue. OnpeneneHrue NOHATHS «aHadpOOHOE JbIXaHue». JJOHOPbI U aKIENTOPHI
AJIEKTPOHOB, HCIOJIb3yEMble pa3HBIMH MHUKPOOPTaHU3MaMH IpPH aHa’pOOHOM JIbIXaHUH.
OTHOIIEHHNE MHKPOOPTaHU3MOB K KHCJIOPOIY BO3AyXa: a’poObl, W aHa’poOBl (CTporwe u
¢axynbTaTuBHBIE). CIOCOOBI MOIYYEHHUS SHEPTUH MUKPOOPTaHU3MaMHU.

Tema 9. 3anacanue KiemouyHou IHepeuu 6 npoyecce OvlxanHus. DOPMbI ydacTus
MOJIEKYJISIPHOTO KMCIIOPOJia B OKHCIICHUU pa3HbIX cyOcTpaToB. [ToHOE M HEMmoJHOE OKUCIIEHHE.
Ponp 1nukna TpukapOOHOBBIX KHUCIOT M MEHT030(ochaTHOrO OKUCIUTENBHOTO IHKJIAa B
METa0O0JIM3ME OPraHMYECKUX COCTUHEHUH. MUKpPOOpraHU3MbI (METHJIOTPO(]BI), OKHCISIONINE
MeTaH, METaHOJ U Jp. OAHOYTJEepoAHble coeAuHeHus. CpeTsmmecs OaKTepUU; MEXaHU3M
cBedeHus. OKHCICHNE HEOPTaHUYECKUX COeAMHEHHH. ['pymnbl XeMOIUTOTpO(HBIX OaKTepHil U
OCYUIECTBIIIEMbIE MU TpoLecchl. MUKpOOpraHU3Mbl, BOCCTAHABIMBAIOIINE HUTPATHI U APYyTHE
COEJIMHEHMS a30Ta.

MoayJs 3.
ApxedakTepuu. 3HAYEHNE U MPAKTHYECKOE NCII0JL30BAHNE MUKPOOPTraHU3MOB

Tema 10. Apxebaxmepuu. Oowaa xapaxkmepucmuxa. Knaccugukayus. Cnocoowt
obecneuenua IHepzueil. XapakTepUCTUKA OTIEIBHBIX rpynn apxebakrepuid (apxeit). ®opma u
0COOEHHOCTH CTpoeHHUs KieTok apxebakrepuil. CrocoObl pasmuoxeHus. Kraccuduxanms
apxe0aKTepuH.

Tema 11. I'pynnet apxebaxmepuit. DKcTpeMalbHble ranoduiasl. MeTtaHnoOpasyomume
Oaktepuu. ApxeOakTepuii 03 KJIETOYHOM CTeHKH. ApxeOaKTepuid, BOCCTAHABIMBAIOIINE
cynb(daTel. DKCTpeMatbHbIE TEPMOQPHUIIBI, META0OTU3UPYIONINE MOJIEKYIIPHYIO CEpY.

Tema 12. 3nauenue u npakmuueckoe UCHONL3OBAHUE MUKPOOPZAHUIMOE.
Hcnonb30BaHne MUKPOOPTaHU3MOB JJIsi TOJNYyYEHHUs WHUIIEBBIX MW KOPMOBBIX MPOIYKTOB,
XUMHYECKHX PEaKTUBOB U JIEKAPCTBEHHBIX MpenapaToB. [I[puMeHeHne B cebCKOM X03SHCTBE, TPU
BBIIIIETIAYMBAHUY METAJUIOB U3 PYJ, OYUCTKE CTOKOB M IMOJYYCHHH TOIUIMBA. PacmpocTpaHenue
MUKPOOPraHU3MOB B mnpupoze. Poiab MUKpOOpraHM3MOB B KpPyroBOPOTE BEUIECTB B IMPHUPOJE,




MCIUIIMHC W B Pa3JIUYHbIX OTPACIAX TMMPOMBINIJICHHOCTH W CCJIbCKOI'O xo3sucTBa. Poib
MHKPOOPTraHU3MOB B KPYTOBOPOTEC BCIICCTB, HO‘{BOO6paSOBaTCJ'IbHBIX nmpouneccax.

4.3.2. Cooeprcanue npaxmuuecKkux 3aHAMUIl O OUCYUNIUHE
Kaxmoe mabopaTopHO-TIpaKTHYECKOE 3aHATHE IPOBOINUTCS B CIIEIYIOIIEM TTOPSIKE:
1. Ompoc cTyneHTOB mpernojaaBareieM (MO TeMe MPEbIAYIIEro 3aHITHS U MPOBEpKa
JIOMAIITHETO 3aJ]aHus);
2. Kpatkoe o0bsicHeHHE MaTepuaa 3aHsITHIA;
3. Tlokas mpemnogaBaTeneM MPHUEMOB, KOTOPBIE TOJIKHBI YCBOUTH CTYICHTHI Ha 3aHATUH;
4. CamocrosTenbHas paboTa CTy/I€HTOB;
5. 3axiioueHue IMpenojaBaTeNis O IPOBEJCHHOM 3aHSITHM, IPOBEPKA YCBOCHMS
CTyJIEHTaMH MPOUIEHHOT0 MaTepHaa (IyTeM OIpoca HECKOJIBKUX CTYJIEHTOB), 3aJaHKE Ha JOM.
CTyAeHTbI 10JKHBI 003aTEIbHO UMETh OTJIEIbHYIO TETPab AJIS 3alucei 1abopaTOPHBIX
pabor.

Moayas 1. BBegenne. CTpYKTYPA H META00JH3M MPOKAPHOTHYECKOH KJIETKH
Tema 1. Ilpeomem mukpobuonocuu (Kpamkas UCMOPUYECKAA CHPAGKA O PA3GUMUU
Mukpoouonozuu). Cucmemamuka MUKpoop2anu3ImMos.
Bomnpocs! k Teme:
1. IIpeamer MUKPOOHOIIOTHH.
2. TloHsATHE 0 MUKPOOPTraHU3Max
3. Hctopus pa3BUTHS MUKPOOHOIOTHH.
4.
5.

Bo3HuKHOBEHME U pa3BUTHE MUKPOOUOIOTHH.
’Ku3Hb 1 TBOpUECKas ACSITETLHOCTb YUEHBIX MUKPOOHOIIOTOB.
Tema 2. Cucmemamuxka MUKpoOpZanu3moas.
Bomnpocsl k Teme:
1. PasnooOpa3sue u cucreMaTHka OakTepuil.
2. O0630p CHUCTEMBI MPOKAPHOT.
3. PacnpocTpaHeHue u CTpyKTypa MUKPOOPTaHU3MOB.
4. Mopdomnorus u cucTeMaTuka 3yKapuOTHBIX MUKPOOPTaHU3MOB
5. CoBpemenHas kinaccupuKanys 1 HOMEHKIIATypa MUKPOOPTaHU3MOB.
Tema 3. Cmpykmypa, XumuuecKuii cOCmaé u @QYHKyuu KOMHOHEHMOE NPOKAPUOMHOIL
K1emKu.
Bomnpock! k Teme:
1. IlonoxeHne MUKpOOPraHU3MOB CPEIU APYTUX OPTaHU3MOB.
2. IIpoxapuoTnueckue u 3yKapuoTHUYECKUE MUKPOOPTAHU3MBI, OCHOBHBIE Pa3JINYus B CTPOCHUE
KJIETKH.
3. OcoOeHHOCTH CTpOeHUs OaKTepUaTbLHON KICTKH.
4. Mopdodonorus u CTpyKTypHasi OpraHu3aIus IPOKAPUOTHON KIETKH.
5. XuMuueckuil COCTaB U CTPOCHUE KIETOYHBIX CTEHOK MPOKApPHOT U dyKapuoT. KierouHwie
CTCHKH Y TPaMITIOJIOKUTEIBHBIX M TPAMOTPULIATENBHBIX OakTepuii. OYHKIIMH KIETOYHOW CTEHKH.
6. MUKpPOCKONIUYECKUE METOJIbI U3yYEHHS] MUKPOOPIraHU3MOB.
Tema 4. /leiicmeue gpuzuueckux u Xumuueckux pakmopos Ha MuKpoop2anu3mol.
Bomnpocs! k Teme:
1. /leiicTBue KuCiI0poaa Ha MUKPOOPTaHU3MBI.
2. JleiicTBUE yabTpa3ByKa HAa MUKPOOPTaHU3MBI.
3. JleiicTBHE pasnanuy Ha MUKPOOPIaHU3MBI.
4. JleiicTBHE XUMUYECKUX BEIIECTB HA MUKPOOPTaHU3MBI.
5. AnTHOMOTHKH.
Tema 5. Mukpoopzanuszmul Kak cumouomuieckue napmuépoul.
Bomnpocsl k Teme:



1. buonoruyeckue (akTopbl: CUMOMO3, METabMO3 M TMapPa3UTH3M y MHKPOOPTAHU3MOB.
3HaveHHEe B IPUPOJE U MPAKTHKE.

2. AHTaroHusM M €ro KUCIOJIb30BAHHUE B MUILEBON MPOMBIIIJIEHHOCTH U MEAUIMHE (II0JIy4eHHE
aHTUOUOTHKOB, KBAIIEHHE TUIOJOB U OBOIIEH U T.1.)

3. B3auMoOTHOUIEHHS] MUKPOOPIaHU3MOB C KUBOTHBIMH.

4. @akTopbl BUPYJIECHTHOCTU MATOT€HHBIX IS YEJIOBEKA U )KMBOTHBIX OAKTEpUH.

5. B3anMOOTHOLIEHHS MUKPOOPTaHU3MOB C PACTCHHSIMU.

6. MukpoopraHu3Mbl U OKpYXKaromias cpesa.

Monayas 2. ITutanne Mukpooprann3mosB. bposkenne. /Ibixanue syoakrepuii
Tema 6. [Tumanue MuKpoopzanu3Imos.
Bompocsl k Teme:
. Tunsl nUTaHUSI MUKPOOPTaHU3MOB.
. buocunternueckue npoueccsl.
. Merabonm3M MUKPOOPTaHU3MOB
. IlonsaTtue o karabonusme U OMOCUHTE3E.
. ®epMeHThl MUKPOOPTaHNU3MOB.
. MexaHu3M NOCTYNJIEHHUS NUTATENbHBIX BEIIECTB B KIETKY (MaccuBHas, oOnerdyéHHas
muddy3us, akTHBHBIN TpaHcropT). Typrop, mia3mMonms, Iia3MonTH3.
7. baxtepuanbHble TOKCHHBI, MX KJIacCU(UKaLUs, XUMUYeCKasi IPUPOa U CBOMCTBA. MexaHn3M
TOKCUHOOOpa3oBaHus. JlelicTBHe TOKCMHOB HAa BOCIIPUUMYMBBIA OPraHU3M.
Tema 7. Bposwcenue. Tunot 6porcenusn. Cnupmosoe oposicenue.
Bomnpocs! k Teme:
. Ompenenenue NoHATHS «OPOKEHUEY.
. Tunsl 6poxeHus.
. XapakTepucTHKa MUKPOOPTaHW3MOB, BBI3bIBAIOIIUX PAa3HbIE OPOXKEHUS.
. CnmproBoe OpoxeHue.
. Texnuueckoe Hcnoyb30BaHNE OPOKEHMS.
Tema 8. /[vixanue muxkpoopzanuszmos.
Bomnpocs! k Teme:
1. AbpoGHoe abIxaHHe.
2. AmHa’poOHOE JbIXaHUE.
3. PaznoxeHue LEIUTIONO3bI U TEKTHHOBBIX BEIIECTB MHUKPOOPIaHM3MaMHU B a’pPOOHBIX H
aHadpPOOHBIX YCIOBUAX. XUMHU3M, BO30YJUTEIHN 3HAUCHHUE B IPUPOJIE U NTPAKTHKE.
4. Pa3noxxeHne OENKOBBIX BEIIECTB MUKPOOPraHW3MaMu (aMMOHHU(UKALUSA) B a’pOOHBIX H
aHa’pOOHBIX YCIOBUAX. 3HAUEHHE Tpoliecca B IPUPOJE U MPAKTUKE.
Tema 9. 3anacanue Knemounou IHepzuL 8 npoyecce ObIXAHUAL.
Bonpocs! k Teme:
1. ®Dopmbl ydacTHsi MOJIEKYJIIPHOTO KHUCIIOPOJIa B OKUCIICHUH Pa3HBIX CyOCTpaToB.
2. llonmHOE M HEMOJIHOE OKHUCIICHUE.
3. Ponp mmkia TpUKapOOHOBBIX KHUCIOT M MEHTO30(pOC(HATHOTO OKHCIUTEIHHOTO IMKIA B
MeTa0O0JIN3ME OPraHMUECKUX COCANHEHU.
4. MuxkpoopranuzMsl (METUIOTPOQBI), OKUCIAIONINE METaH, METaHOJI U JIp. OJHOYTJICPOIHBIC
COCIMHEHUS.
5. Csersmmecs 6akTepun; MEXaHU3M CBEUCHUS.
6. OxucieHne HeOPraHMYECKUX COCTMHEHUMN.
7. T'pynmbl XeMOIUTOTPO(HBIX OAKTEPUIl M OCYIIECTBISIEMbIE MU IIPOLIECCHI.
8.
9.

AN AW -

N B W -

MukpoopranusMbl, BOCCTaHABIMBAIOIINE HUTPATHI U JPYTHe COEIUHEHUS a30Ta.
AccUMUISILIMSL MAKpO- U MUKPO3JIEMEHTOB.
10. Mcnonp30BaHWE COJIHEUHOTO CBETA MPOKAPUOTAMHU.

MoavyJib 3. ApxedakTepui. 3SHAYECHHE U NIPAKTHYECKOE MCI0JL30BAHNE MUKPOOPTraHU3MOB




Tema 10. Apxebaxkmepuu. QOouwgan xapakmepucmuka. Knaccugukayus. Cnocoowvi
obecneyenus Inepzueil.

Bomnpocs! k Teme:

1. Xapakrepuctuka apxeOakrepuii (apxei).

2. OcobeHHOCTH CTPOEHHUSI KIIETOK apXeOaKTepuil.

3. Knaccuduxkamus apxedbakTepuii.

Tema 11. I'pynnut apxebaxkmepuii.

Bomnpocs! k Teme:

1. DkcrpeManbHbIE TaTO(HITBL.

2. MeraHnobpa3ytolire OaKTepHH.

3. Apxebakrepuit 6€3 KJIETOUHON CTEHKH.

4. ApxebakTepHii, BOCCTaHABIMBAIOIINE CYIb(AaThI.

5. DOxkcrpemanbHbIe TEPMOGIIIBI, META0OTU3UPYIOIINE MOJIEKYIIIPHYIO CEpY.

Tema 12. 3nauenue u npakmuueckoe ucno1b306anue MUKPOOPZAHU3MOG.

Bomnpocs! k Teme:

1. 3HadyeHHe MUKPOOPraHU3MOB B IPUPOJE U )KU3HU YEJIOBEKa

2. Hcnonp3oBaHuEe MUKPOOPTaHU3MOB JUIsl MOTYYEHHSI MULIEBBIX U KOPMOBBIX MPOJYKTOB,
3. Hcrmonp3oBaHME MHUKPOOPTaHM3MOB JUI  IOJyYEHHs XHMHUYECKHX PpEaKTUBOB MU
JIEKapCTBEHHBIX MIPENapaToB.

4. IlpuMeHeHHe MUKPOOPIaHU3MOB B CEJIBCKOM XO35HCTBE.

5. Mukpoopranusmsl B HApOJAHOM XO351CTBE, TYMaHHOW M BETEPUHAPHON MEAUIIMHE

4.3.3. Cooepiicanue 1a00pamopHblX 3aHAMUIL RO OUCUUNTIUHE

JlaGopaTopHble 3aHATHS IPOBOAATCS B OOOpPYNOBaHHBIX JIAOOPATOPUSAX C TNPUMEHEHUEM
HEOOXOJUMBIX CpeICTB 00yueHUs (J1abopaTOpHOro 000py10BaHUS, HOPMAaTUBHBIX U TEXHUUECKHUX
JOKYMEHTOB U T.I1.).

3AHSTHE 1
Tema: MukpoOuosoruyeckas JJadopaTopusi 1 TeXHUKA 0€30MACHOCTH PA0OTHI B HEl.
MuKpockonu4ecKrne MeTobl HCCJIeOBAHUS.

Lens 3anamusa: ycBOUTH MpaBuiia padboTsl B 1aboparopu. O3HAKOMIIEHHE C TEXHUKOU
Oe3omacHOCTH. V3ydeHne ycTpoiicTBa MUKPOCKOTIA M IPYTOTro Ja00OPaTOPHOTO 000PY10BaHHUS.

Ilnan pabomor:

1. O3znHakomieHHue C pabOTON, yCTPOHCTBOM J1abOpaTOPHHU U IIPaBUIIaMHU paOOThI B HEH.

2. HM3yueHwe  yCTpOHCTBA  CBETOBOTO  MHKPOCKOINA,  OCBOCHHE  TEXHHKH
MUKPOCKOIUPOBAHUS TOTOBBIX MPENapaToB ¢ OAKTEPUSIMU PA3IUYHONU (HOPMBI.

MuxkpoOuosoruuyeckas Jjadoparopus

B MUKPOOHOJIOTHUECKOW  JTA0OpaTOpuM  MPOM3BOIAT  MHUKPOOHOJIOTHUECKHE
(MHKpPOCKOTIHS, BBIJICTICHUE YUCTHIX KYJIBTYP U HX U3YUCHHE), UMMYHOJIOTHUECKHUE UCCIICIOBAHUS,
a TMpU HEOOXOJWMOCTHM U HaJUYUU COOTBETCTBYIOIIMX YCIOBUH —3KCHEPUMEHTHI Ha
71a00paTOPHBIX KUBOTHBIX. B 3aBHUCHMOCTH OT 3a/ay, CTOAIIUX MEpea MHUKPOOHMOIOTUYECKOU
nabopaTopueid, OHa T0JKHA ObITh OCHAIIIEHA MTPOCTHIM U CIIOKHBIM 000pYIOBAaHUEM.

[Ipn opranm3anuui MHUKPOOHOJIOTHYECKOW JTAa0OpaTOpPHH CIIEAYeT YYHTHIBATh, 4YTO
OOJILIITUHCTBO MHUKPOOMOJIOTHUECKUX HCCICOBAaHUN TpeOyeT YCIOBHH, 00eCIeuynBarOIINX
CTEpUIILHOCTh PabOThI, & TAK)KE MCKIIOYAIONINX BO3MOXKHOCTh 3arpsi3HEHUS] BHEIIHEH cpeabl U
paboTarouMx Ul MaTOreHHbIMU MHUKpoOamu. [loaToMy KenaTenbHO MMETh JUIsl MPOBEACHUS
IIOCEBOB 3aCTEKJIEHHBIH OOKC, cHaOXeHHbIM OakTepuiuaHoi nammnoi. Kpome Toro, B cocras
MUKpPOOHOJIOTUYECKOM J1abopaTopuu BXOJAT JaOOpaTOpHbIE KOMHATBI JJisi MPOBEJIEHUs
UCCJICIOBAaHM, a TakKe TOJCOOHBIC TOMEIICHHUS ISl MOATOTOBKH MUTATENBHBIX Cpel U
PEaKTUBOB, MBIThS IOCYbI, CTEPUIIM3AIIMA MaTEPUAIIOB U T.J.

JlaGopaTopHBIi CTOJN JOJKEH OBITh 00OPYAOBAaH ra30BBIMH T'OpPEKaMH, KOJOAKOW JUIs
0aKTEpUOIIOrMYECKUX MeTeNb, Ae3UHPUIUpYoUM pactBopoM (3% pactBop (heHosa), ITaTUBOM




it ipoOupok. Ha cTorne 1t OKpacKu IMpemapaTtoB JOJDKHBI HaXOIUTHCS HAOOp KpacuTenei,
cnupT, GUIbTpOBalIbHAsA OyMara, SMaTUpPOBAaHHBIN KIOBET U OYTHUIb C BOJIOM.

Heob6xomumoit mocyoili W HWHCTpyMEHTapHeM MHUKPOOHOJIOTUYECKONW J1abopaToOpuu
ABIAIOTCA: MPOOUPKU OakTepHuaabHBbIC, CEPOJOTHYecKHe U LeHTpudyxHble, damku Ilerpw,
NUIETKA TPagydpoOBaHHBIE M TACTEPOBCKUE, CTEKJa IPEIMETHBIE M TIOKPOBHBIC, CTEKIIa
npeIMeTHbIe ¢ JIyHKaMd, BOPOHKH, LUWJIMHIAPHI, MINATeNH CTEKISHHBbIC, CTynKu (aphopoBbie,
0aKTEepPHOIOrHYECKHE METIH, HAaOOPhl HHCTPYMEHTOB (HOKHHUIIBI, TUHIICTHI, CKAJIBIICIH ), THHIIETHI
Kophe, mmpuipl, crepunu3aTopbl AJsi HHCTPYMEHTOB, BOJsSHBIE OaHH, (UIBTPHI 3eHTia,
KaCTPIOJIH JUISI BApKH MMUTATEIBHBIX CPell, OaKu JUIsl CTEPHIIM3AINN 3apPa3HOTO MaTeprania.

Jlaboparopus AomKkHa OBITH OOecrieueHa CICAYIOUIMMH PEaKkTUBAMU M MaTepuajamu:
CYXUMH THTaTEeLHBIMU cpenamu (TpocThie, AuddepeHnnanbHO-TIarHoCTHIECKUE), XI0PHIOM
HATpUs, €KUM HATPOM, COJSIHOW, CEpHOM M YKCYCHOM KHUCIOTaMH, WHIUKATOpaMu MIJis
onpenenenuss pH, ¢eHonoM, ameraroM CBUHIA, IIABEJICBOW KHCIOTOW, HAOOPOM YTJIEBOJIOB
(TIroK03a, JIaKTo03a, caxapo3a, MajabT03a, MAHHUT); KPACUTENISIMU: OCHOBHBIM (DYKCHHOM, KHUCIIBIM
(yKCHHOM, METHJICHOBBIM CHHHM, T€HIIHAHBHOJIETOM, BE3yBHHOM, KpacureieM PomMaHOBCKOTO-
['MM3BI; CIUPTOM ATHIIOBBIM, XJIOpO(hOpMOM, PUIBTPOBANLHOM Oymaroil, Mapieil, kapangamamu
10 CTEKITy, IMMEPCHOHHBIM MacJIOM.

HeobxomuMbiM  0060pyZOBaHHEM MHUKPOOHOIOTHYECKOW J1a0OpaTOpUU  SIBISIOTCS:
MHUKPOCKOIIBI ¢ UMMEPCHOHHON CHCTEMOM, OCBETHTENb IJIi MHKPOCKOIIA, TEPMOCTAT, aBTOKJIAB,
anmapatel Koxa anst ApoOHON cTepuiM3aliiii U CBEPTHIBAHUS CHIBOPOTKH, meub [lactepa ans
CTEpHIIN3AIINH CYXUM KapoM, LeHTpudyra, peQprxeparop.

MukpoOuonorudeckyto 1ab0paTopuio cofepaT B YHCTOTE, €KEJHEBHO MPOBOJIST
BIaXHYI0 yOopky. [Tomemenus nposerpuBaroT (30-60 mMuH), 00my4aroT yibTpaduoIeTOBEIMH
namnamu tuna bYB-30, BYB-60 wnu xBapressimu namnamu tuna [ TPK (30-40 mun), a Takxke
obpabatsiBatoT 2-3% pacTBOpoM conbl, 3-5% denonom, nuzonom, 0,5-3% xmopamurom, 70 °©
STHJIOBBIM ciipToM. [le3uHdeknuio padbodero crona MpoBOAST A0 U MOCIE OKOHYAHUS OIbITA,
PYKH TIIAaTEIbHO MOIOT C MBUIOM B Hauaje M B KOHIE paboThl B jabopartopuu. Bxoauts B
71ab0paTopuIo B TOJIOBHBIX yOOpax, BEpXHEH 0/1eXk A€, CTABUTh Ha CTOJI IOCTOPOHHHUE MPEIMETHI
ctporo 3ATTPEINAETCS! Kaxxaplii cTy1eHT JOKEH UMETh CBOe pabodee MecTo.

Bce cotpynaukn MukpoOuosornueckux gadbopatopuid 1 kadeap, aCnupaHThl, CTYIECHTHI,
NPUXOSIINE Ha 3aHATHUS WIK A7 paboThl B Hay4HO-cTyAeHuUecKuX Kpyxkax (HCK), mpexae uem
MPUCTYIHTH K paboTe, 00s3aHBI 03HAKOMHUTLCS C TTpaBUIaMu PabOThI U TEXHUKH 0€301MacHOCTH U
CTPOTO UX COOMIONATh. DTHU MPaBUJIA JOJDKHBI ObITh BBIBELICHBI HA BUAHOM MECTE J1abOpaTOPHH.

BrIipanuBanue MUKpOOPraHU3MOB B JIaOOpaTOPUH MTPOBOISAT HA PA3TUYHBIX TUTATEIbHBIX
cpenax B MpoOHpKax, Koinbax, yamkax [leTpu u B cienuanbHBIX cocyJax WU «(pepMeHTepaxy.
Jl1s MoceBOB MUKPOOPTaHU3MOB HCHOJIB3YIOT OAKTEPUOIIOTUYECKYIO METII0 WM CTEKJISHHYIO
NaJIOYKy, MAaCTEPOBCKYIO MUMETKY. B BepXHUI KOHEIl MUMETOK JOJKEH OBITh BIOXKEH KyCOUeK
BaThl 4YTOObI HE JOMYCTUTh TOMAJaHUsl MHKPOOHOrO0 Marepuajla B POTOBYIO IIOJOCTb.
Bakrepuonornyeckyo neTio nepea paboToi 1 Mocie UCTIONb30BaHuUs IPOKAIBIBAIOT Ha TNIAMEHH
ropenku. Bce ucnonb30BaHHbIE MHCTPYMEHTHI OMYCKAalOT B JIE3MH(DHUIMPYIOMIMIA pacTBOp, HE
KacasiCh OKpYKaroIuX MpeMETOB.

[Tocyna u Bce mpeaMeTsl, UCMOJb30BaHHbIE B pab0OTe U UMEBILIKE KaKOM-THO0 KOHTAKT C
MHUKPOOpPTaHU3MaMH aBTOKJIABUPYIOT. [lomemienus OOKCOB 00dy4aroT OaKTEpUIIUIHBIMU
JamMmaMH, CTEHbl M CTOJNBl — JAe3uHuuupyomumMu pactBopamu. llpu palortaromeit
OaKTepUIMIHON JIaMIle HENb3sl HAaXOJUTHCS B IIOMEIIECHHM, a BKIIOYCHHE U OTKIIIOYCHHE
MIPOM3BOJIAT B 3aIIMTHBIX OuKax. [IpenonaBaresns BeAET KypHa yueTa O3HAKOMIICHUS CTYJCHTOB
C MpaBWJIaMHU TEXHUKH OE30MAaCHOCTH MU paboTe B TaOOPaTOPHH.

JlanHoe 3aHATHE SBISETCS BCTYNMUTEIBHBIM KO BCEMY KypCy MPAKTUYECKUX 3aHATHH 1O
MUKpoOuosioruu. OHO sBJsIeTCs 00s3aTeNbHBIM M JOJDKHO HPEIIIECTBOBATh BCEM OCTAJIbHBIM
MPAKTUUECKUM 3aHATHUAM 110 ATON quciuruinie. CTyAeHThI, He TOCETUBIINE €T0, HE JOKHBI ObITh
JIOMYIIEHBl HA JIpyTrHue 3aHsATHs 0e3 COOTBETCTBYIOLICH MPOBEPKU 3HAHUN IO MaTepuasaM 3TOro
3aHATUS.



O0s13aHHOCTH CTY/ICHTOB B JIa0OpaTOpHH

1. JlexxypHbIil 10 Tpymme MpUHUMAaeT OT MpernojaBaTels ydyeOHbI Mmarepuan u
pa3faer ero CTyJCHTaM.
2. CryneHTsl 00s3aHbl: OepeXHO oOOpamarbcs C MHKPOCKOIIOM U JPYyTUM

7a00paTOpHBIM 000pY/JIOBaHMEM; BECTH 3allUCH M JENIaTh 3apUCOBKH MHKPOCKOIMHYECKOM
KapTUHBI B TETPajJb; Ha MPOOMPKAX M YallKaxX C MOCEBaMH 3alMcaTh HOMEpP aKaJeMHUYECKOU
rpyIIbl, HOMEp paboyero MecTa u Aary.

3. [To oxkoHuyanuu paboTHI, HEOOXOAMMO IpPHUBECTH pabouee MeCTO B MOPSIOK,
MHUKpPOCKOII B HCXOJHOE€ COCTOSIHUE; BCE IPOM3BEICHHBIE IOCEBBI CHATh AEKYPHOMY st
IIOMEILEHNUS B TEPMOCTAT; MTOANNCATD Y MIPENOJaBaTelIsl IPOTOKOJI UCCIIEJOBAHMUS.

Mukpockonuyeckue MeTobl HCCJICJOBAHUS

MukpocKkonupoBaHUEM OINIPEACIAIOT Mop(oIoTHUecKue 0COOEHHOCTH
MUKpPOOPTraHU3MOB, WX TUHKTOpUAJIbHbIE CBOWCTBA (OTHOLIEHHE K Pa3IUYHBIM KpPaCUTEISAM,
METOAbl OKpPAacKu), HaJM4Yhe CIEeLUAIbHBIX CTPYKTYPHBIX 3JIEMEHTOB (CHOpa, KarcyJja),
NOABMKHOCTE. C ATOH WENbI0 MOJB3YIOTCS ONTHYECKUMH TNPHOOpaMH — MHUKPOCKOTIAMHU
(CBETOBBIM, JIIOMUHECIIEHTHBIM WJIM 3JIEKTPOHHBIM). [lJI1 CBETOBOIO MUKPOCKOIMPOBAHHUS YacTO
npumMmeHstoT npudopst MbU-1, MBU-3, obecnieunBaroniye yBeianueHne n300paxaemMoro o0beKra
B 2000 u 6o7ee pa3. Haubonee coBepiieHHbIE MOIETH MUKPOCKOTIA, HanpuMep, Mb-6, cHaOkeHbI
npucnocoOneHussMu it portorpadupoBaHusi, (Pa30oBO-KOHTPACHOTO H  CIICIUAIHLHOTO
TEMHOIIOJIBHOI'O MUKPOCKOIIMPOBAHMSI.

YerpoicTBO cBeTOBOT0 MUKpPOCKOIa. COCTOUT U3 IBYX OCHOBHBIX YacTEei: MEXaHHMUECKOM
Y ONTUYECKOM.

Mexanuueckas wacmov BKIIOYAET IITaTUB, TPEAMETHBIA CTOJUK, TPYyOKy (TyOyc) ¢
BpALAIOIIUMCSl JMCKOM B HWKHEH 4acTu («pPEeBOJBBEPOM»), MAKpO- U MHUKPOMETPUUYECKUM
BUHTOM JUIsl NI€peBUKEHUsI TyOyca BBEpX M BHHU3. B IEHTpe mpeaMETHOro CTONMKA MMEETCs
OTBEPCTHUE IS IPOXOKIEHUS CBETa. BOKOBbIE BUHTBI

[IpenmeTHOrO0 CroNMKa OOECHEUMBAIOT €ro IMEPEIBMIKCHUE BIIEBO-BIPABO, a KIEMMBbI
CIy’KaT Uil 3aKpervieHUs MPEeIMETHOro crekia (mpemnapara). TyOyc TpHKpEIUIeH BHepenu
BEpXHEH YacTu KOJOHKM IITaTHBA U CHUCTEMOW BHUHTOB IOCPEICTBOM 3yOUaTKu (Kpemasbepa)
MOJKET MEPEABUTATHCA BBEPX U BHU3: MAKPOMETPUYECKUM BUHTOM ITPOU3BOIUTCS NEPEABIKCHUE
rpy0oe, BUAMMOE MPOCTHIM TJIA30M; MHUKPOMETPUYECKHMM BHHTOM IMEpeBIKEeHHEe TyOyca
IIPOUCXOIUT HAa OYE€Hb MAJIOE PACCTOSIHUE, OLLY TUMOE TOJIBKO IIPH MUKPOCKONIMpOBaHUH. 11omHbIi
000pOT MUKPOMETPUYECKOT0 BUHTA nepeasuraet Tyoyc Ha 0,1 mm. IIpeaMeTHBIN CTOIMK UMeeT
LEHTPUPOBKY IIPY IMOMOLIYM BHHTOB M B3aMMHO NEPIEHAMKYJSIPHOE NEPEMEIICHUE Mpenapara.
[lepemenieHue B MpOAOIBHOM HAIPaBIEHUU OCYILECTBISETCS BpAllEHUEM PYKOSATOK. OTcuer
nepeMeIeHrs B 00OMX HANpaBJICHUSX MOMKET MPOM3BOJUTHCA IO INKAaJaM M HOHHUYCY C
ToyHOCThIO 10 0,1 MM. BepxHsist yacts TyOycoaepskaTeliss 3aKaHYMBAETCSl TOJIOBKOM CITyXKalei
JUTSL KPETUICHHS peBOJIbBEpa U TyOyca (WJIh HacalKu).

Onmuueckas 4acmb MHUKPOCKOIA BKJIOYAET OCBETUTENbHBIN ammapar, OOBEKTHUBBI U
OKYJIAIP.

OcBeTuTeNnbHbIN annapaT pacnosoKeH Mo IPEIMETHBIM CTOJIUKOM, COCTOUT U3 3€pKaJla,
HaIpaBJISIONIEr0 CBETOBBIE JTy4H, KOHACHCOpa ¢ AuadparMoil. 3epKajo 3aKperieHO MOABHKHO,
UMEET JIBE€ MOBEPXHOCTH — IUIOCKYIO M BOTHYTYO. [Ipm THEBHOM cBeTe MOJIB3YHOTCS MIOCKOU
IIOBEPXHOCTBIO, IIPU MCKYCCTBEHHOM HMCTOUYHHMKE CBeTa — BOrHyTOH. KoHaeHcop — coOupareins
CBETOBBIX JIy4€d, COCTOUT H3 JBYX JIMH3. BEPXHEH IUIOCKOBBIIMYKIOW M HWKHEU —
JIBOSIKOBBINTYKJI0M. CBETOBBIE JTyUH, OTPaXKEHHBIE 3€pPKaJIOM, COOUPAIOTCA KOHJEHCOPOM B (POKyCe
Ha YpPOBHE paccMaTpuBaeMoOro Inpenapara. J[is yMeHbIIEHMsI OCBEIICHHOCTH IOJIsSI 3pEHUs
KOHJCHCODP OIyCKAIOT, IUI1 YBEJIWYEHHUsS IOCTylla CBETa — IMOAHMMAIOT. I peryjaupoBaHUs
OCBEUICHHOCTU TOJISI 3PEHHS HCIONB3YIOT TaKKE «UpUC» —auadparMmy, MPHUKPEIUIEHHYIO K
HIDKHEH YacTu KoHJeHcopa. OHa COCTOMT M3 TMOJYKPYKHBIX METAJUIMYECKHUX IIJIACTHHOK,
3axo4dlMX ofHa B JApyryto. CrnenuanbHbIM pBIUAXKKOM ATH IUIACTUHKU Ppa3/IBUraloTCs U
CABUTAIOTCA, yBEINYUBAs WIA yMEHbIIAS JOCTYII CBETA.



Yamie Bcero B padoTe MOJIB3YIOTCS OMUCAHHBIM KOHJeHCOpoM AOOe. B crnenmaibHbIX
ciydasix (Hampumep, A IPOCMOTpa JENTOCHUP) €ro 3aMEHSIOT KOHIEHCOPOM «TEMHOE TOJIE»,
KOTOPBIH MPOIYCKAET TOJIBKO KOCHIE JIyYH UCKYCCTBEHHOTO HCTOYHHMKA CBETA, HO M3-32 CHIILHOTO
HAKJIOHA OHM HE MOMNaJaloT B 00bEKTHB (ToJie 3peHus TeMHoe). Kocele myun, mpoxoasinue yepes
KOHJICHCOP, BCTPEYASCh C INIOTHBIMU YaCTULIAMH, OTKJIOHSIOTCSI UMH, PACIIPOCTPAHSIOTCS BO BCEX
HANpaBIEHUSX TOJ Pa3HbIMU YIJIaMH, TMOMAJNal0T B OOBEKTUB U OOECIEUMBAIOT CBEUCHHUE Ha
TeMHOM (poHe.

OObeKTHB BBUHUMBAETCS B HIDKHEH 4acTH TyOyca B OTBEpCTHE «PEBOJIbBEPA», COCTOUT U3
HECKOJIbKUX JIMH3, 3aKPEIICHHBIX B MeTaJUTMYecKuil (yTisip. I'maBHas nmH3a (GpoHTAIBHAS,
HampaBieHa K mpemapaTy. OHa oOecrneunBaeT HEOOXOIMMOE yBEIWYEHHE H300pa)kaeMoro
o0BekTa. OT GpPOHTATBHON JIMH3BI 3aBUCUT pa3peliaromas ClioCOOHOCTh MUKpOCKoTa, paBHas 0,2
MKM, YTO U SBIIIETCS OCHOBHOM TEXHUYECKOM XapaKTepUCTUKON MHUKPOCKOIOB. Paspermaromias
CIOCOOHOCTh — 3TO MHUHHMAJIBHOE PACCTOSTHHE MEXIy ABYMS TOYKAMH PacCMaTpUBaEMOTO
00BeKTa, HAa KOTOPOM OHM HE CIIMBAIOTCS B OJHY, U MpEeAMET BHJIEH OTYETINBO. UeM MeHbIe
(oKycHOE paccTOsSHUE JMH3BI, TEM MEHbBIIE €€ TUaMETp, HO OOJbIe KPHBH3HA U CTEIECHB
yBenuueHus. [lomMumo (GpoHTaNBbHON JHH3BI, B METANIMYECKOW OIMpaBe PACHOJIOKEHBI ellle
HECKOJIBKO KOPPEKIMOHHBIX JHuH3 (0T 3-4 no 10-12), xoTopble 0O0ECrneYMBaIOT YETKOCTh
U300paKeHHsI, yCTPAHSsI XPOMAaTUYECKYIO U chepruecKyro adeppaiuu (HeoJMHAKOBasi BUIUMOCTD
B OJIHOM Tr0Jie 3peHwusi). Yem Oouible cTeneHp yBeIWYeHHs (PPOHTAIBHOW JMH3BI, TeM OOJIbIIIe
TpeOyeTcsl KOPPEKIIMOHHBIX JIHH3.

OOBEKTHUBBI PA3JINYAIOT CYyXHE U MOrPYyKaeMble — IMMEPCUOHHBIE (BOAHbBIE, MACIISTHBIE).
[Tpu monp30BaHUU CYXUMH O0BEKTUBAMU MEKIY GPOHTAIBHOM JTMH301M 00BEKTHBA U IIPemnapaToM
UMeeTCs Pocyoiika Bo3ayxa. CBETOBBIC JIydH, MPOXOISIINE Yepe3 CTEKIIO Ipernapara, monaaaroT
B BO3JIYIIHYIO POCIOMUKY, MPEIOMIISIFOTCS, OTKJIOHSIFOTCS ¥ TTOJIHOCTHIO HE MOMAaIal0T B 00BEKTHUB.
Ecin nuamerp nuH3bl 00bEeKTHBa OyJIeT CpaBHUTENBHO OOJBIION, TO M OCBelleHuEe Oyner
MOCTAaTOYHBIM. Takue JMH3BI HUMEIOT 00Jblnoe (POKyCHOE pacCTOSHHE, Malyl KPUBU3HY H
yBenuueHue obecreunBatorT suib B 10, 20, 40 pa3. @poHTanbHbIE JIHH3BI MMMEPCHOHHBIX
00bekTBOB yBemmunBaroT B 80, 90, 100 u 200 pa3, ciemoBaTenbHO, Y HUX KOPOTKOE (POKYCHOE
paccTosiHue M JUaMeTp HMX HeBelMK. lIpM MOJIb30BaHMM HMH KaK CYXMM OOBEKTHBOM
OCBEILIEHHOCTh TOJIsi 3peHust OyneT HesHauuTenbHOMl. [loaTomy ans co3manus HEOOXOAMMOMN
OCBELICHHOCTU CIIEAyeT MpPEeJOTBPAaTUTh pPACCEHBAHUE JIyya CBETa: Ha MHUKPOCKOIMHMPYEMBIH
OakTepUUHBIM MpenapaT HAHOCAT KaIUIlo >KUIKOCTH, UMeIoled KO3(QQUIMEHT MpeoMIICHUs
cBeTa, Onm3kuil K Ko3(puumeHTy NpeloMieHHs CBeTa CTeKia mpenaparta. B kammo sToi
JKUJKOCTH, TIOJ KOHTpPOJIEM TJja3za (CMOTPEeTh COOKY) TOTpYyXaroT (POHTAIBHYIO JIMH3Y
UMMEpPCHOHHOTO O0OBEKTHBA, 00pa3zyeTcss ONTHYECKH OIHOPOAHAs Cpela, CBETOBBIC JIyud HE
paccemBalOTCs, XOpOILIO OcCBemlas Imosie 3peHus. B KkauecTBe HMMEpPCHOHHOW JKHUIKOCTH
UCIIOJIB3YIOT KEAPOBOE MACIIO (MHOTAA Ba3€IMHOBOE).

OKyJsip HaXOAWUTCSI B BEPXHEW 4acTH TyOyca, COCTOMT M3 BEpXHEW TJIa3HOW M HWDIKHEH
cOOMpaTeNbHON JIMH3, 3aKIIOYEHHBIX B METAJUIMYECKYIO ONpaBy UWJIMHAPUYECKOH (HOpMBI.
OKyJisip TMIIb YBEIMYUBACT U300paKEHUE TaHHOE 0O bEKTHBOM.

MHuKpOCKOMbI OBIBAIOT MOHOKYJISIPHBIE (OIMH OKYJISP), NAIOLIHE TIIOCKOE H300pakeHue, 1
OMHOKYJISIpHBIE (ABa OKYJsApa), CO3MalIIHe OOBEMHOE, CTEPEOCKONMMYECKOE H300paKeHue
o0bekTa. Ha BepxHell paMke OKyJisipa UMEETCsl YUCIIOBOE 0003HAYEHHE CO 3HAKOM YMHOKEHUS —
9TO TMOKa3aTelslb CTETIEHN YBEIUUeHUs OKyJsipa. O0uiee yBelndeHrne MUKPOCKOIIOM OMPEEIIIIOT
YMHO)KEHUEM IOKa3aTelsl CTENCHU YBETUYEHUs] OOBEKTHBA HA CTENCHb YBEIMYEHUS OKYJIApa.
Hampumep, o6bektuB yBenmuuuBaer B 120 pa3 (OU-120), a okymsip - 9. obmiee yBennueHue
ob0wekra coctaBut 120 X 9= 1080.

CrnenyeT NOMHUTH U BBINIOJIHATD CIEIYIONINE MpaBuia paboThl C MUKPOCKOIIOM.

Ilpasuno 1. ChokycupoBaHHOE N300paskeHUE JOIHKHO OBITH XOPOIIO OCBELICHO.

Ilpasuno 2. Ecnu cBeTa CIMIIKOM MHOTO, TPUMEHSIOT HEUTPAIbHBINA CBETODHIBTP WU
OTOJIBUTAIOT MOJIANIbIIE HCTOYHUK CcBeTa. 711 MIMMEPCHOHHBIX 00BEKTHBOB, HMEIOLITNX OOJIBIIYIO
anepTypy BaXHO M30€KaTh YMEHBIIICHUSI OCBEIIAEMOMN 00JIaCTH OITyCKaHUEM KOHJIEHcOopa Ooliee



yeMm Ha 10%, XOTS 3TO MOXET OKa3aThCs MOJIE3HBIM IPH HCIIOJIIb30BaHUH 0€3 MMMEPCHOHHBIX
00BEKTUBOB C MaJIEHBKOH amepTypoi U MpH MPOCMaTPUBAHUH KUBBIX HEOKPAIIEHHBIX KIETOK.

Ilpasuno 3. Eciu nyist 00bEKTHBA, KOTOPBIA XOTAT MCIOJB30BaTh, CBETA HE XBAaTAET, TO
MpUYKHA KPOeTcs 100 B TOM, YTO CBET YEM-TO 3aCJIOHEH, TUOO B TOM, YTO HE MOJAXOIUT JaHHAs
CUCTEeMa OCBellleHUs. B mocneaHem ciyuae ciiefyeT 3aMEHUTD JIaMITy WM KOHJIEHCOP.

Ilpasuno 4. Wccnenyemblil mpemapaT IOJDKEH OBITh 4YacThio (TMOYTH) OJHOPOIHOM
ONTUYECKON CUCTEMBI U 3aJIUT MACJIOM, BOJIOM WJIM COOTBETCTBYIOLIEN cpenol. Hukakux aeranen
HENb3sl Pa3IMYUTh B BBICYIICHHBIX OKpAIIEHHBIX IUIEHKAaX OaKTepui, paccMaTpHUBAEMBIX C
TIOMOIIIBI0 6€3 UMMEPCHOHHOTO OOBEKTHBA.

Ilpasuno 5. JIuH3BI MOMXKHBI OBITH BCETJa YHUCTHIMU M HE 3albLJICHHBIMHU, 0€3 CIIeJIOB
NayiblieB, HOCA U TYILIU C HAKPALICHHBIX PECHHUII.

[To okoHyanuu pabOTHl MOAHMMAIOT TyOyC, CHUMAIOT MpemapaT, TIIATeNbHO YIAISIOT
CyXOH XJIOMYaTOOyMaKHOU cai(eTKoW Macio ¢ (PpOHTaIBHOM JUH3BI (MCIOJIB3YIOT KCHJION)
UMMEPCUOHHOTO 00BEKTHBA U KOHJEHCOpa. MUKPOCKOT TIIATEIHHO MPOTUPAIOT, CTaBAT B Py TiIsip
1 yOuparoT Ha MECTO.

B cnenumanu3upoBaHHBIX Hay4YHO-HCCIEAOBATENbCKUX J1a00paTOpUsix MPUMEHSIOT
CHeNHaTbHbIE METObI MUKPOCKOMHH: (ha30BO-KOHTpACHAs, JIIOMUHECIICHTHASI, JIEKTPOHHAS H
IpyTHE.

Jlromunecyenyueti (M GIIOOPECICHITNEH ) HA3BIBAIOT TAKOE SIBIICHUE, KOT/1a HEKOTOPHIE
BElIeCTBA O]l BIMSHUEM IMAJaloONIer0 HAa HUX CBETa HCIYCKAIOT Nydyd C JAPYro (0OBIYHO
OosbIeit) nHOM BosHBL. Kpome Toro, BemecTBa, MMEIOIIHE ONPeIeICHHBIN IBET MPH OOBITHOM
OCBEUICHUHU YJIbTPa(HUOIETOBBIMU JIydaMH HMPUOOPETAIOT COBEPIIEHHO MHOM 1BeT. OOBEKT, HE
BUJUMBINA B yIETPAPHUOICTOBOM CBETE, MOKET MPHOOPECTH SIPKHI OJIecK mocie o0paboTKH ero
dyopenupytomum BemiecTBoM ((mroopoxpomom). B TakoMm mpemapaTe TOMHUHECHUPYIOLIUE
OOBEKThI CBETATCS pa3IUYHBIM I[BETOM B TEMHOM Imojie 3peHus. Cuina ux cBera ObIBaeT
pa3IMYHOM, HO Yallle BCErO OHA HEBENIMKA, TOITOMY JIIOMUHECIIEHTHYI0 MUKPOCKOIHUIO CIETyeT
IPOBOAMTH B 3aTEMHEHHOM ITOMEIICHUH.

[Ipuniun  ycrpoiicTBa (M JCUCTBUS) DJIECKTPOHHOTO MHMKPOCKOIIA OCHOBAaH Ha
UCIIOJIb30BaHUM CBOICTBA AJIEKTPOHOB OTKJIOHATHCS B MAarHUTHOM IoJie (MAarHUTHBIC JIMH3BI),
KOTOpo€ (OKYCHPYET Iy4YOK OHIIEKTPOHOB. VICTOUHHMKOM 3JIEKTPOHOB CIIYXHUT HarpeBaemas
AIIEKTPUYECKUM TOKOM BOJIB(paMOBasi HUTh. YBeIMUCHHE U300pakeHHsI 0OBEKTa MPH MOMOIIN
3JIEKTPOHHOTO MHKpockoma mpocturaercs oosnee yem B 500 000 pa3. CteneHb UX YBEIHMYCHUS
u3Mepsercs B anrctpeMax (A). Oaun M. = 1000 Mxm, 1 Mxm = 1000 aM, 1 5M = 10 A°,

KoHTpoJIbHbIC BONPOCHI

1. OnwummTe ycTpoHCTBO M Ha3HAYCHUE MUKPOOUOIOTHYECKOH JabopaTopHu.

2. Kak nomxkHO OBITh OpPraHM30BaHO pabodee MECTO M 4YTO BaKHO 3HATH IS
6e3omacHoi paboThl B MUKPOOHOJIOTHUYECKON TabopaTopuu?

3. YeTpoitcTBO OMOIOTHYECKOTO MUKPOCKOTIA.

4. [Tpuniun paboTh! TIOMUHECIEHTHOI'O MUKPOCKOIIA.

5. [TpuHIIUTT PabOTHI JIEKTPOHHOTO MUKPOCKOTIIA.

6. KaxoBsI npaBuiia MUKPOCKOIINH IIpenapara’?

3AHATUE 2
Tema: Crioco0bI puUKCANH M OKPACKH NPEeNapaToB MUKPOOPTraHM3MOB

Ilenv  3anamua: OBIAAETb  METOAMKOW  IPUTOTOBIEHMS  NPUKU3ZHEHHBIX U
(UKCHPOBAHHBIX OKPAILIEHHBIX MPENapaToB MUKPOOPTraHM3MOB. Y CBOUTh Ha3HAUYEHUE IPOTPABHI,
TEXHUKY IIPOCTOM U CIIOKHOM OKPACKHU.

Ilhan pabomui:

1. [Ipurorosnenue GpUKCUPOBAHHBIX MPEMIAPATOB;

2. O3HaKkOMJIEHHE C KPACUTEISIMU, METOJAMU OKPACKH BHYTPHUKJIETOYHBIX CTPYKTYD;
YCBOUTBH IPOCTON METOJI OKpAacKH, CIOXKHBIM — mo ['pamy u clioxkHBIE crielHUaNbHbIE (METObI
OKPACKH CIIOp, KaIlCyJl, UCCIEJOBAaHUE HA TIOJIBUKHOCTB).




Kpacku u pacmeopuvl. baktepuii MUKpPOCKONUPYIOT B KUBOM W HEXWUBOM COCTOSIHHH.
HccnenoBanne OakTepuil B JKMUBOM COCTOSHMM HAIUIO IPAKTHUYECKOE IPUMEHEHUE MpU
OTpeIeNIEHUH MOABUKHOCTHU (aKTUBHOIO JBUKEHMSI) MUKPOOPTaHU3MOB.

Jns wusyuenuss mopdonorun Oaktepuid (MX (OPMBI, CTPYKTYPHBIX JIIEMEHTOB),
TUHKTOPUAJIbHBIX 0COOEHHOCTEH B JIaOOpAaTOPHON MPAaKTUKE NPUMEHSIOT OKpAIIUBaHUE OaKTepHil
B HE’)KMBOM cocTosiHUU. HeokpaleHHble 6akTepuy Ipy IPOXOJIAIIEM CBETE B MUKPOCKOIIE TIOUYTH
CIIMBAIOTCSl C OOMMUM ()OHOM M CTAHOBSTCS HEBUAMMBIMHA. B HEXHMBOM COCTOSHUM OaKTepHu
aydme okpamuBaroTcs. C 3Toi 1enbio B 0aKTepHOJIOrn4ecKkoil paboTe Hanboiee MPUroAHBIMU
OKa3aJINCh AHWIMHOBBIC KPACHUTENW, TJIaBHBIM 00pa3oM OCHOBHBIE M HelTpanbHble. Kucise
Kpacku Al OKpallMBaHWs OakTepuil HENPUroJHbl (UTO CBA3aHO C XMMHMYECKHUM COCTaBOM
MUKpOOHOU KiieTkH). B mabopaTopHoil mpakTUke OOBIYHO MCIIONIB3YIOT OIpaHUYEHHBIN Habop
KpacoK: KpHCTalJ, METHJ WIM TEHIMAaHBUOJIETOBbIE, HMEIOIIME B PacTBOPE HHTEHCUBHO
¢uoneToBHIH 1IBET, PyKCHH (OCHOBHOI), cadpaHUH, HEUTPATBHBIN KPaCHBINA — BCE KPACHOTO IIBETA
(OTTEHKHU pa3HbIe), METUIICHOBBII CHHUM — CHHETO I[BETa, MaJlaXUTOBAast U OPUIUIMAHTOBAS 3€JIEHb
— 3eneHble Kpacutenaw. M3 STUX KpacoK TOTOBAT CHUPTOBOJAHBIE PACTBOPBI, KOTOPBIX U
UCTIONB3YIOT AJISl OKPACKH MUKPOOPTaHU3MOB.

Jnga ycuneHust AEWCTBHUS CHMPTOBOJHBIX PAcTBOPOB KPacOK MNPHUMEHSIOT MPOTPaBy
(pusnueckyro umm xumuueckyro). K ¢usmueckoil nmporpaBe oTHOCAT HarpeBanue. i 3TOro
MOJIb3YIOTCS TOPSIYUM PACTBOPOM KPAaCHUTENS WM PacTBOP KPAaCKU HAJIMBAIOT HEMOCPEICTBEHHO
Ha IpenapaT U CHU3Y MOJOIPEBalOT Ha IUIAMEHH TOPENKH A0 MOSBIEHHS MapoB. XUMHUYECKHE
BemiecTBa s nporpasiuBanus (Gperon, KOH) n1o6aBisoT kK pacTBOpaM KpacUTENIeH WIH Mepe.t
OKpalllMBaHUEM Ipenapar oOpadaThIBAlOT CHayaja clabbIM pacTBOPOM COJISHOM, CEpHOW WiH
XPOMOBOM KHCJOTBI, a 3aTEM IPOTPABY CMBIBAIOT BOJAOW M IIPOBOIAT OKpammBaHue. M3
CHMPTOBOJAHBIX PAacCTBOPOB KpacHUTeled IIHPOKO MCIOJB3YIOT KapOonoBbld (ykcHH ((PyKCHH
Hunsa, Ilderidhdepa), kapOONOBBIN T€HIMAHBUOJIETOBBIM, METHJICHOBBII CHHHUH (IIEIOYHOM
pactBop Jleddnepa) u BoaHBIE pacTBOpPHI cadpaHHHA, MANTAXUTOBOW (WM OPHITHAHTOBOW)
3€JICHHU.

[TpuroroBnenue mnpemnapaTtoB Uil MHKpOCKoNnupoBaHMs. M3 ucciemyemoro marepuana
TOTOBAT INpenapaTbl-Ma3KW WIN Npenaparbl-OTIEYaTKH Ha NpeAMETHOM crekie. [Ipenapatsi-
Ma3Kd TOTOBSAT C IOMOUIbIO OaKTEpUOJOrMYECKOW METAM WINM CTEKISHHON mnamodku. Ha
MOJIOTPETOE NPEIMETHOE CTEKJIO HAHOCAT KaIlI0 B3BECHM MUKDPOOPTaHHW3MOB M TOHKHM CJIOEM
pa3Ma3bplBalOT 10 IIOBEPXHOCTH cCTekja. llpenapaT-oTrned4aTrok TIOTOBAT WM C IOMOLIBIO
IIOKPOBHOT'O CTEKJIa, MJIM HEITOCPECTBEHHO HA IPEAMETHOM CTEKJIE. B mepBoM cilydae MoKpoBHOE
CTEKJIO HAaKJIAJbIBAIOT HAa IMOBEPXHOCTh CIUIOIIHOIO Ta3oHa (POCT HA IUIOTHOW HHUTATEIbHOU
cpele), a 3aTeM IEPEHOCAT Ha NPEIMETHOE CTEKJIO C KalelbKOH CTEPWIBHOM BOABL. OTO
M03BOJISIET U3YyUUTh €CTECTBEHHOE MOJI0KEHUE KJIIETOK MUKPOOPIaHU3MOB B KOJIOHMH. Bo BTOpoM
cilydae, IpeIMETHOE CTEKJIO HAKJIAbIBAIOT HAa IOBEPXHOCTh MCCIEAYEMOro MaTepuaia (KyCouku
OpTaHOB | T.1I.).

@uxcanus Mmaskos. [locne MPOCYUIMBAHUS Ma3Ku (UKCUPYIOT (U3UYECKUM WU
XUMHUYECKHM CIIOCOOOM.

Ousnueckas QuUKcanus Ma3Ka 3aKII0YaeTcsl B IPOBEICHUH €ro HaJl TNIAMEHEM TOPEIKH.
OOBIYHO OCTATOYHO 3-4-KpaTHOTO MPOBEJCHUS Ma3Ka Haj IUlaMeHeM. Hemw3si nomyckaTh
neperpeBa crekia. Hepoctarounas ¢ukcanys Takke HEIONMyCTUMa — MHKpOObI He
00€3BpEKNBAIOTCS U TUIOXO MPUKPEIUIAIOTCA K CTeKITy. DU3HUECKyI0 (PUKCALUIO TPUMEHSIOT IS
Ma3KoOB, ITpeIHa3HAYEHHBIX K OKpacke 1o ['pamy.

XUMHYECKYIO (DUKCAITUIO MPOBOASAT CHUPTOM-pEKTH(PHUKATOM B TeueHue 15-20 mMuHyT,
cMechio criupTta ¢ 3¢upoM (MopoBHy) B TeueHue 10-15 MUHYT, METHUIIOBBIM CITUPTOM — 5 MHUHYT,
XJIOPO(OPMOM — HECKOJIBKO CEKyH. [IpMMEHSIOT XMMHUYECKYIO0 (PUKCALUIO MIPU U3TOTOBIICHUU
Ma3KOB-OTIIEYaTKOB U3 OPIaHOB.

Memoouwt okpacku. IlpenapaTsl OKpaIIUBatOT IPOCTHIM U CJIOKHBIM METO/IAMHU.

IIpocmoii memoo. JInsi OKpacKu MCIONB3YIOT KaKoW-1nbo oauH Kpacsimuii pactBop. Ha
(UKCUPOBAHHBIA Ma30K, MOMEIICHHBIM HAa «MOCTHUK» HaJ| CIIMBHOW YaIlIKOW, HAHOCST PacTBOP



OJIHOTO KpacHUTEJs: METUICHOBBIM CHHHM OKpALIUBAIOT 4-5 MUHYT, F€HIUaHBUOJETOM — 1-2
MHUHYTBI, pabouuM pacTBopoM ¢ykcuHa — 1-2 MuHyThl. Kpacky cmbIBatoT Bofoi u3 OyThuin (¢
cu(OHOM), Ma30K BBICYIINBAIOT QHIBTPOBAILHON OyMaroi. Ha roToBbIif Ma30K HAHOCST KaILTIO
MMMEPCHUOHHOI0 Maciia, MUKpocKonupytoT. IIpocTas okpacka mo3BosseT ObICTPO 03HAKOMHUTHCS
¢ Mopdoiorueii 6akTepui.

Cnoorcnvii  memoo. 3aKkiroyaeTcs B TOM, YTO MPHUMEHSIOT HECKOJIBKO pacTBOPOB
Kpacutesneid 1 peakTuBoB. OHM TO3BOJISIFOT, TOMUMO MOP(OJIOTHH OaKTepuil, OMPEAETUTh UX
TUHKTOPHAJIbHBIE OCOOCHHOCTH (pa3IMYHOE OKpAIIMBAHHE MPHU HMCIOJIB30BAaHUM CIHEIMAIbHBIX
METOJIOB) ¥ HaJuuue (UM OTCYTCTBHUE) CTPYKTYPHBIX 3JIEMEHTOB KJIETKH (Kallcyla, cropa), 4To
UMeeT BaXHOE TU(epeHIMaIbHOe 3HAUCHHE.

OpaHUM U3 TaKUX METOJIOB SIBJIIETCS OKpacka o ['pamy. Ha hukcupoBaHHBIN mpenapar Ha
2-3 MUHYTBl HaKJIaJbIBalOT HEOOJIBIIYIO IOJIOCKY (HIBTPOBAIbHOW Oymaru, HNpONMHUTaHHYIO
Kap0oJI0BBIM reHnuanBuoseToM. [locie aToro, He cMbIBast BOJIOM, OyMa)KKy CHUMAIOT U HAa Ma30K
HaHOCcAT pacTtBop JIrorosa Ha 2-3 munyThl. [locnennuii, Takke He MPOMBIBask BOIOH, CIMBAIOT,
Ma3oK 00pabaThiBaOT (HamUBaOT HAa HEro) 96%-mpiM crmproM 30-40 ¢, 3aTeM XOpOIIO
IPOMBIBAIOT BOJOW U JIOMOJIHUTENIBHO OKpAIINBaOT pabounM pactBopoM (pykcunHa 40-50 ¢ (g0 1
MUH). BHOBb MPOMBIBAIOT BOJIOH, BHICYIIMBAIOT (DMIIBTPOBAIBHOW OyMaroi, MUKpOCKOIIHPYIOT,
BUAMMYIO KapTUHY 3apUCOBbIBalOT. [10 pe3ynbTaTy OKpallvBaHUs JaHHBIM METOAOM OaKTepHU
JeNAT Ha TPaMIOJOKUTENbHBIE M TpaMOTpHULIaTeIbHbIE. MHKPOOPraHU3MBl, COXPaHMBILNE
HNEPBUYHYIO (DHUOJICTOBYIO OKpPAcKy (HECMOTpsl Ha BO3JEHCTBHE CHUPTOM U JOIMOJHUTEIbHYIO
OKpacKy (YKCHHOM), Ha3bIBAIOT TPAMIIONIOKUTENbHBIMA — «I'p.+», a OakTepuu, KOTOpHIC
o0ecIBEeUMBAIOTCS, a 3aTeM MPUHUMAIOT LIBET JAONOJIHMUTENBHOM OKpacku (hyKCHHOM (pO30BO-
KpacHbIit), — TpaMoTpuLaTeNbHbBIMU — «['p-»

3AHATHUE 3 (mpoxoskeHue)
Tema: Ciio:kHBIe cleHAJIbHBIE METO/bl OKPACKH U HCCJIEJOBAHHNE
MHKPOOPraHU3MOB HA NOJABHKHOCTH

Okpacka MHUKPOOPTaHW3MOB — CIIOKHBIH (PU3MKO-XUMUUYECKHIM TPOIECC, MPU KOTOPOM
MPOUCXOAT SIBICHUS AJICKTPOAICOPOINH, KaMWUIIPHOCTH, XHUMHYECKOTO CPOJCTBA MEXKIY
KpacuTeneM U o0beKkToM. HekoTopele KpacuTenu XapaKTepU3yIOTCS U30UpaTeIbHbIM
XUMUYECKUM CpPOJCTBOM K OTJEIbHBIM KOMIIOHEHTaM KJIETKUA (SI€pHOMY BEIIECTBY,
BKJIIOUEHUSIM) U TPUMEHSIOTCS AJIsl UX BBISIBICHUA. Tak, 3epHa BaJIOTHHA XOPOUIO KpacATcs
XPU30IMHOM, METUJICHOBBIM CMHUM; 3€pHA TPaHyJie3bl U IJIMKOre€Ha — pacTBOPOM Hoja, a 3epHa
’)kupa — cynadom III.

JUist mprKU3HEHHOM OKpacKH OakTepuil MCIONIB3YIOT KPACUTENN OOJBLIOTO pa3BeleHUs
(1:1000, 1:10000). Ha mnpemMeTHOE CTEKJIO HAHOCAT KaILIO HCCIEAyeMOro Marepuana ¢
pactBopoM Kpacutens. IIpemapaTsl MUKpOCKONHMPYIOT ¢ momoruibio oobektuBa 40%. Tak, mis
OKpacKM KallCyJ HCIONb3YIOT MeTOox byppu, a mjid OKpackKh LMTOILIA3Mbl JPOXIKEH —
METHJICHOBBIN CUHUU. /{7151 BBISBIICHUS TJIMKOT€HA UCTIOJIb3YIOT PacTBOP JIFOroJis, a s JIMIOUA0B
— cynas III (0,5% pactBop B 95° aTanosne).

CreuuanbHble METOABl OKPAaCKM HCIONB3YIT W i auddepeHnnanud rpam
MOJIOKUTEIHHO OKPAIIUBAIONIUXCS OaKkTepuid Kak MHUKOOAaKTepuu TyOepKyses3a, MpOKasbl
4yeloBeKka, mapaTyOepkyle3a W JIpYyruX KHCJIOTO- IeJioue- U CHHPTOYCTOWYMBBHIX
MUKpPOOPTraHU3MOB. XUMHUYECKasi CTPYKTypa LUTOIJIa3Mbl M KIJIETOUHOM 000J04YKH OakTepuid
JAHHOM TPYIIbl OTJIMYAETCS COJACPNKAHUEM 3HAYUTEIBHOTO KOJIMYECTBA KUPO BOCKOBBIX
BEILIECTB, B YACTHOCTH CTEAPUHOBBIX KHUCIIOT, [TO3TOMY NPOHUKHOBEHHE KPACUTENS B KIETKY
3arpynHeHo. B »Tmx cinydasx Hambonee uacto ucnonb3yloT wmetop [uns-Hunbcena. Ha
(UKCUPOBAHHBIA Ma30K HAKJIAJIBIBAIOT HEOONBIION JIMCTOK (DHIBTPOBATIBLHON OymMaru U Ha HETO
HAHOCAT PacTBOP KapOoIOBOTro GyKCUHA, CHU3Y IpemapaT MOJOTPEBAOT HAJl MJIAMEHEM TOPEIKU
IO TIOSIBJICHHUS TIAPOB M OCTaBIIIOT Ha «MOCTHUKE» 5-7 MUHYT. 3aTeM KpPacKy ¢ OyMa)kKKO# CITUBAIOT
(He mpombIBasg) W mpenapar obOpabarteiBaloT 3-5% pacTBOPOM CEpPHOM KHUCIOTHI, XOPOIIO
MIPOMBIBAIOT BOJIOW W BBICYIIMBAIOT (UIBTPOBAIbHON Oymaroi. Kuciaoro-cnupTroycToiunBbIe



OakTepuy  OKpallMBAalOTCS B  KpacHbIH LBET (HE  OOECIBEYMBAIOTCS  KHUCIIOTOMN),
HEKHUCIIOTOYCTOWYMBBIE - B CUHUHN (OKpacHBIIUCH NMEPBOHAYAILHO (JYKCMHOM B KpacHbIH IIBET,
JIETKO 00€CIBEYMBAIOTCS KUCIOTOM M BOCIPUHUMAIOT JOMOJHUTENIBHYIO OKPAaCKy METHJIEHOBOM
CHHHN).

Oxpacka kancyn. Kancyna — MyUMHONOAOOHOE BEIIECTBO, BBICOKOMOJIEKYJISIPHBIN
HoJMcaxapus, SBISETCS MPOMU3BOJHBIM Hapy>KHOro ciios 00ojouku. KamcynbHoe BeecTBo
IUI0XO0 OKpamuBaeTcs. [loaToMy /uisl BBISIBIEHUS KANCyJ1000pa30BaHus MPUMEHSIOT ClIeUaIbHbIe
METO/bl OKPaCKH, OCHOBaHHbIE Ha SIBICHUU METaXpoOMa3uM — IPH HUCIOJb30BAHUH OJHOTO
KpacuTels IUTOIUIa3Ma OKpaIIMBaeTCcs B OJMH I[BET, a KallCyJIbHOE BElecTBO — B apyroi. K
Karcyjao00pasyomuM MUKpoOaM OTHOCATCS OaulMiIbl CUMOMPCKOM SI3BbI, Ta30BOM TaHTPEHBI,
ITHEBMOKOKKH U JIp.

Memoo Muxuna. ®UKCUPOBaHHBIA Ma30K KPOBU MJIM Ma30K OTIEYaTOK C MECTa pa3pesa
TKaHW, OpraHa OKpAIIMBAIOT IIEJIOYHBIM PACTBOPOM MeTWieHoBoW cuHHu (1o Jleduepy) c
[OJJOTPEBAaHUEM [0 MOSABICHHS IApoB, B ropsyeM BHUJAE BbLIEpKUBalOT 5-7 MuHYT. Kpacky
CIIMBAaIOT, OBICTPO  MPOMBIBAIOT  BOJOW, BBICYIIMBAIOT  (DUIBTPOBAJIbHONW  OyMaroi,
MHUKPOCKONUPYIOT M 3apUCOBBIBAIOT. BereraTwBHas KeTKa OKpAIlMBAeTCs B CHHUHM IIBET,
OKpY KaroIlasi €e KarcyJia — B pO30BbI.

Memoo Pomanoeckozo-I um3svi. DUKCUPOBAHHBIA Ma30K OTIEYATOK MOMEHIAIOT Ma3KOM
BHM3 B yvamky IleTpu, Ha 1HE KOTOpOHl yCTaHaBIMBAIOT TMOJCTaBKU — CTEKJSHHBIE WIU
JiepeBsiHHbIE Nanodku. [lox mpenapaT HanMuBaIOT KpacKy ['MM3bl (UTOOBI OCAJJOK OCTAJICS HA JTHE
yamku). Kpacky npenBapuTenbHO pa3BoAsT JUCTHWLIMpoBaHHON Bool 1:10, okpammusaroT 40-50
MUHYT, IPOMBIBAIOT U BBICYIIUBAIOT. Pe3yabTaT OKpacku TOT e, 4TO MPH OKpacke o MuxuHy,
— TEJIO KJIETKH OKPAIlIMBAETCS B CUHUI 1IBET, KaIcyja — B pO30BBIM.

K crnoxxHbpIM crenuaibHbIM METOaM OTHOCST Takke METOAbl okpacku cnop. Cropsl
Oanmiut 001a1aI0T BEICOKOW YCTOHYMBOCTHIO K BRICYIITMBAHUIO, HATPEBAHHIO, K 00pa0OTKE KUCIOT
U IIesoued, YTO OOBSCHSAETCS OCOOBIM CTPOEHHEM W XHMHYECKHM COCTaBOM CIIOpPbI, B
ocobeHHoCcTH ee 0007104KH. [103TOMY CIIOpBI CTOWKM U K IEHCTBHIO KpPAaCHTEICH.

Bce MeTonbl 0kpacku criop OCHOBaHBI Ha 00€CIIeUeHNH TPOHUKHOBEHUS KPACUTENS Yepes3
TPYAHO OKpalIMBaeMyto 000JI0uKy cropbl. [103TOMy MpUMEHSIOT MPOTpPaBy (XpOMOBast KUCIOTA
pa3pheIXiiieT 000JIOUKY), a MOAOTPEBAaHUE JIeJaeT ee eme Oosiee MPOHUIIAEMOU I TOPSYETo
¢dyxcuna ¢ nmporpasureneM Gpenosniom. [locie oxnaxkaeHus 00071049Ka BHOBb CTAHOBUTCS TNIOTHOM,
HE MPOITYCKAET CEPHYIO KUCIOTY U IOTIOJIHUTENbHBINA KPACUTEb.

Memoo Mennepa. ®PUKCUPOBaHHBI Ma30K MPOTPABIAOT 5% XPOMOBOM KHCIOTOM 2-3
MHUHYTBI, HPOMBIBAIOT BOJIOW, BBICYIIMBAIOT (UIBTPOBAIBHON OyMmaroi, OKpalIMBarOT
kapOosoBbIM (pykcuHOM. Bo n30exaHue momagaHus ocajka Kpacku, Ha Ma3oK IMpeaBapUTEeNbHO
HaKJIaJbIBAIOT JUCTOK (PUIBTPOBATILHOM OyMaru, a Ha Hero y»e HaHoCAT KpacKy. [Ipenapat cHusy
MOJIOTPEBAIOT 10 MOSBICHHS ITAPOB, OKPALINBAIOT 7-8 MUHYT, KPAcKy C JINCTKOM OyMaru CJIuBaroT,
HE MpOMBIBas BOAOHM, 00pabaThiBalOT 5% pacTBOPOM CEpPHOM KHUCIOTHI 5-7 CEK, XOpOIUIOo
IIPOMBIBAIOT BOJOM M JOINOJHUTEIBHO OKPAIIMBAIOT METUJIEHOBOH CHHbIO 4-5 MUHYT. BHOBB
MPOMBIBAIOT BOJIOH, MPOCYIIHUBAIOT (UIBTPOBAIBHONW OyMaroil, MHKPOCKOMHPYIOT — CIIOPBI
OKpAILMBAIOTCS B PO30BO-KPACHBIH 1IBET, BETE€TATUBHbBIE KIETKU — B CUHUIA.

Memoo 3namozoposa. OtianuaeTcs OT MNPEAbIYLIEro JHIIb TEM, 4TO Ipenapar He
00pabaThIBalOT XPOMOBOH KHCIOTOW. Pe3ynbTar OKpacku TOT e (CHOpBl — KpacHBIE,
BEreTaTUBHBIE KJIETKU — CUHUE).

Memoo Ilewxosa. Ma30k (UKCHPYIOT, OKpPAIIUBAIOT METHUJICHOBOH CHHBIO C
IOJJOTPEBAaHUEM IO KHUIIEHHs, 3aT€M CMBIBAIOT BOJOW U JOKpalmMBaiOT 1% BOJHBIM pPacTBOPOM
HelTpanpHOro KpacHoro 10 cek, cMbIBalOT BOJOMW, BBICYIIMBAIOT (DUIBTPOBAJIBHON OyMmaroii.
Cropbl OKpaIuBarOTCs B CHHUH 1IBET, BET€TATUBHBIE KJIETKU — B KPACHBIM.

Hccnedosanue mukpoopeanuzmos na noosudcnocms. Memoo «eucauas kaniay. Karo
Moutozoi (18-20 4) OyIbOHHOM KyIbTYphl OaKTepuil 0aKTEPHUOJOTHYECKOMN TMEeTIeH HAHOCAT Ha
NOKpoBHOE cTekso. CrHenuanbHbIM MPEIMETHBIM CTEKJIOM C yriIyOJeHHeM (JTyHOYKO)
HAaKpPbIBAIOT KAaIUIIO KyJbTYphl TaK, YTOObI IIOKPOBHOE CTEKJIO C Karuled HaXoIWJIOCh B LIEHTpE,




OPWINILUIO K TPEAMETHOMY CTEKIy (Kpas JIYHOUKH TPEIBAPUTEIBHO CJIeTKa CMa3bIBAIOT
BazenuHoM). [Ipemapar mepeBepTHIBAIOT MOKPOBHBIM CTEKIOM BBEpX, M KaIlll «BUCHT» Hal
nyHoukoi. [IpemnapaT MUKpPOCKOMHUPYIOT MPHU 3aTEMHEHHOM TI0JI€ 3PEHHS, PETYIUPYsl YETKOCTh
U300paKeHHsI MAKPO- U MUKPOBUHTAMH.

Meron «pa3gaBieHHas karisi». Kammo OakrepuanbHOM B3BECH HAHOCSAT HA OOBIYHOE
MPEIMETHOE CTEKII0, OCTOPOKHO HAKPHIBAIOT MOKPOBHBIM CTEKJIOM TaK, YTOOBI MEX]Iy CTEKIaMU
HE 00pa30BaJMCh IMy3bIPHKM BO3[yXa M Karuisl HE BBIXOAWJIA 3a Kpas MOKPOBHOTO CTEKIIA.
OCTOpOKHO OITyCKalOT OOBEKTUB CPEIHETO YBETUYeHUs (CMOTpeTh cOOKy). ['nsins B okyIsp,
CJeTKa PEryJHUpYyIOT OCBEIIEHHE A0 Jydllleld KOHTPACTHOCTH, MAKpPO- U MHUKPOMETPUUYECKUM
BUHTOM PETYIHUPYIOT 10 BUAUMOCTH MOABMKHBIX OaKTepHii Ha cepoBaToM (hoHe.

HNHorna mNoIBMKHOCTE MHKPOOPTAaHM3MOB ompeneisitoT U Meroaom lllykeBnua Ha
IJIOTHOM WJIM TIOJIYKUJIKOM ITUTATEIbHOU cpelie.

KoHTpoJILHBIE BOIIPOCHI

1. Kakue Kpacku U pacTBOpbl HCIOJB3YIOTCS Ul OKpPackd IpernapaTroB
MUKpPOOPTraHu3MoB?

2. Kak rotosst npenapaToB-Ma3KoB U NpenapaToB-OTHEYaTKOB?

3. Kaxkue cymiecTBytoT MeTo1bl (PUKCALIUH TpenapaToB?

4. Mertoa okpacku 1o I'pamy u ero npaktuueckoe 3HaUeHHUE?

5. Kakune kpacku ucnoyib3yroTcs JUisl OKPACKU BHYTPUKJIETOYHBIX CTPYKTYp?

6. Kakue cymiecTByrOT METO/Ibl OKpacKH MpernapaToB?

7. CrnosHble crienuanbHble METObI OKPACKH — OKpacka 1o Lluns-Hunbceny?

8. Kakue cymecTByrOT METOIbI OKPACKH Karcyn?

9. Kaxue cymiecTByroT MeTO/1bl OKpacku crop?

10.  Kakumu cmocobaMu UCClIeyIOT MUKPOOPTaHU3MOB Ha MOJIBUYKHOCTD?

3AHSTHE 4
Tema: MopdoJsiorust pa3jJiM4HbIX IPYNI MUKPOOPTaHU3MOB

Hean 3ansaTusi: O3HaKOMUTHCS ¢ Kiaccudukanueir u Mopdoaoruerd pa3IudHbIX TPYIIT
MUKPOOPTaHU3MOB.

Ilnan npoBeaenusi: [IpokapuoTel u 3ykapuoTbl. Mopdoiornyeckue pa3HOBUIHOCTH
MUKPOOPTaHU3MOB: KOKKH; MaJOYKOBUIHBIC; U3BUTHIC; CIUPOXETHI; aKTUHOMHUIICTHI; PUKKETCHH;
MHUKOILIa3Mbl. Mopdosiorust 3ykapuoToB (TpuObI, TPOCTEUIITHE).

Mup MukpoOOB BeChMa MHOTOYHCIICH U pasHooOpa3eH. B cOOTBETCTBUU C yCTPOWCTBOM
AIEPHOTO afmnapara U BHYTPHUKJIETOYHBIX CTPYKTYp HX ACNAT Ha SYKapUOThl M MPOKAPHOTHI.
SnepHOE BEUIECTBO M OPTaHEIUIbl SyKapHOT 000COOIEHBI OT IUTOIIA3MbI MEMOpaHaMH, 4TO HE
nposiBsieTcs y npokapuoT. Hanbounblee KOIMYeCcTBO MUKPOOPTAaHU3MOB B T.4U. ATOTEHHBIX IS
YeJI0OBeKa KUBOTHBIX M PACTCHHUM OTHOCSITCS K MPOKAPHOTaM WU HHa4Ye — CKoToOakTepusm. OHH,
B CBOIO OYepe/ib, AeNATCs Ha Kiacchl: Bacteria, Rikettsias m Mollicutes. K sykapuoTtam oTHOCSTCS
pOCTEHIINE U TPUOBIL.

Mop¢oJiorus ¥ CTPyKTypa NPOKApUOTOB

B cocraB kmacca Bacteria BXOAST: KOKKH, NAaJOYKH, CIHPWIUIBI, CIHUPOXETHl U
AKTUHOMMUIIETHI.

Koxku, vnu mapoBuHbe, O0aKTEepUU HE BCET/Ia UMEIOT MPABIIBHYIO KPYTiyto Gopmy —
OHM MOTYT OBITh BBITSHYTHl WM cIUTIoUleHbl. [locne pgeneHuss OHM HEpPEAKO OCTaITCsA
coeMHEHHBIMU. Ecnu neneHre mpoucXoauT B OAHON IUIOCKOCTH M 00pa3oBaBIINecs JBe ocoOu
OCTalOTCS COCIMHEHHBIMU, TO Takas (opMa Ha3bIBaeTCSI AUIUIOKOKKOM (ITHEBMOKOKKH,
TOHOKOKKH, MEHUHTOKOKKH). [IpW [geneHur KOKKOB B OJHOM HAIMPAaBICHHH MOTYT
00pa30BBIBATHCS LIETIOYKH — CTPENTOKOKKH. Y TETPAaKOKKOB 00pa3yloTcs CKOIUIEHHS U3 4-X
KOKKOB B pe3yJIbTaTe JEJICHUS B IBYX B3aUMHO NIEPIICHINKYIIPHBIX HaMlpaBieHusX. [IpaBuibHON
(GhOpMBI MMaKeT KOKKOB, COCTOSAIINN U3 8-16 ocobelt u Goiiee, XapakTEepU3yeT CapIuHy, Y KOTOPOH
JIEJICHNE TTPOUCXOTUT B TPEX B3aUMHO MEPIICHIUKYISIPHBIX HanpaBieHusX. CTadUIOKOKKY, WIN
rpO3JeBUIHBIE KOKKH, 00pa3yIOTCs IpU OECTIOPSIIOYHOM JAETICHUH KIETKH.



Ilanouxoeuonvie Oaxmepuu. OHM MOTYT pasznuyaTbCsi (OPMONW KOHIIOB KIIETKH:
3aKpYTJICHHBIH, 3a0CTPEHHBIN, 00pyOneHHbIi. HekoTopble mpeacTaBUTeNn 3TOM TPYIIBI MOTYT
OBITh CJIErKa U30THYTHIMHU — BUOPUOHBI. [1a0uKky pa3sMHOXKAIOTCS MONEPEYHBIM JEJIEHUEM, 110CIIE
4ero OObIYHO 0COOM PazbeIUHSIOTCS W TOJIBKO y HEOONBIIOro Yucia OakTepualdbHBIX BHIOB
OCTalOTCS COEIMHEHHBIMHU IO 2 0COOU WM B BUJIE LETIOYKH.

Uszeumvle Oaxkmepuu B BHJIE KOPOTKOW CIUpald HasbBaloTca crnupwiamMu. OHH
BCTPEYAIOTCS 3HAUUTEIBHO PEKE, YEM KPYTIIbIE U AIOYKOBUIHBIE (DOPMBI.

Cnupoxembsl TPEICTABISIOT COOOM TOHKHE H3BUTHIE HHUTH, OONAJarollne aKTHBHOU
MOABMXHOCThIO. OHM HUMEIOT CJEAYIONIYI0 CTPYKTYPY: BOKPYT TOHKOW OCEBOM 3JIaCTHUUECKOU
HUTH, COCTOSAIIEH U3 OTAETbHBIX (UOPUIII, HABUTA JICHTA LUTOIUIA3MBI, 00pa3ys MEepBUYHbBIC
3aBUTKHA. CIIIPOXETHI cojiepkaT Hykineou. [Ipu nBmkeHun 00pa3yroT BTOpHUUYHBIEC 3aBUTKH. [1o
JUIMHE HUTH, KOJIMYECTBY U XapaKTepy 3aBUTKOB CIIMPOXETHl BeCbMa pa3IU4YHbL. MIMeEroT psn
NPU3HAKOB, OOIIUX C MPOCTEHITUMH.

Axmunomuyemsl COCTOAT U3 XOPOIIO Pa3BUTOTO BeTBAIIErocs muuenus. Hutu (rudsi),
obpasyromume Munenuid umeror ToauwmHy 0,5-1 mxM. Pa3smMHOXaroTCs cropamMu Wi MyTeM
dbparmenTanyu Mutenus. IMeT psa Npu3HakoB, OOMIMX ¢ rpudaMu

Puxkemcuu (knacc  Rickettsias) TpencTaBistoT co0od  cBoeoOpa3Hyr TIpymiy
MUKpoopranu3MoB. [1o mopdonoruu oHu 61M3KK K GaKkTepHsiM, HO 001a/1al0T OUOIOTHYECKUMU
OCOOEHHOCTSIMU — CTPOTMM BHYTPUKJIETOYHBIM IMapazuTU3MOM. XapaKTEepU3yIOTCS OOJIbIINM
nonmuMOp(U3MOM, OHHM MOTYT BCTpPEYaThbCs B BHUAEC YEThIpEX MOP(OIOrHUECKUX THIIOB:
KOKKOBHU/IHbIC, KOPOTKWE WJIH JJIMHHBIC TAJOYKOBUIHBIE M HHUTEBHUIHBIE (hOpMBI. PukkeTcun
OTHOCSITCS K Hauboyiee MEIKUM MHKPOOpraHu3MaM (IuaMeTp KOKKOBHIHOW (opmbl win
MOTIEPEYHHK NATOUYKOBUIHOM popmbl 0K0J10 0,2-0,3 MKM, IITHHA HUTEBUIAHOHN (HopMBI 10 40 MKM).

Muxonnazmer otHOcATca K kinaccy Mollicules. Onu ouenp menkue (ot 125-250 HM),
noJuMOp(MHBI. Y MHKOIJIa3M OTCYTCTBYET pPHUIMIHAsl KIJIETOYHAsh CTEHKAa, a MMEETCs JMILb
orpaHHuuTeNbHasg MeMOpaHa. MimeroT Buj ceprudeckux Ted, 0yc UM HUTEBHIHBIX BETBUCTHIX
dbopM, 1t u3ydeHust MOp(OIOTHH MUKOILIA3M MOIB3YIOTCS (Pa30BO-KOHTPACHOW MUKPOCKOIIHEH.

Mop¢oJiorus ¥ CTpyKTypa 3yKapHuoTOB

Mopdghonocuss epubos. T'puObl OTHOCATCS K HHU3IIMM PACTCHHSIM, HE COJICpPIKAIIUM
xnopodpmmia. Terno rpuboB — MHUIETUNA — TOCTpoeHO U3 TU(. Y BBICHIUX TPUOOB THQBI
CENTHUPOBAHBI, T.€. pa3/ielieHbl IePEropoIKaMu Ha OTJENIbHbIE KIeTkH. Husmme rpulsl nuMeroT He
cenTUpoBaHHBIA Munenuid. Kierku rpuOOB COCTOSAT M3 LUTOMIIA3MBI, f1pa, OOOJIOYKH U
pa3JIMYHBIX BKJIKOYEHUH. Pa3Mmepbl KIETOK BapbUPYIOT B IIUPOKUX Ipenenax. PasMHOxeHHE
MIPOUCXOIUT MOJOBBIM M OecronbiM myTeM. Ha 3TOM mpu3Hake OCHOBaHO jelieHue rpuboB Ha
COBEpILECHHBIE (MMEIOIINE MTOJIOBOM CIIOCO0 pa3MHOKEHHSI) M HECOBEPILICHHBIE.

JpoxokeBble TPUOBI OTHOCATCA K KJAcCy ackoMuieToB. OHU HE HMMEIOT MULENHS, a
NPEICTaBISIOT CO00M OJHOKIETOYHBIE MHKPOOPTaHU3MBI, KJIETKH KOTOPHIX HMMEIOT OBAJIBHYIO
wim Kpyriayio ¢opmy BennuuHOM 8-10 mMkM. JlpokkeBasi KiIeTKa COCTOUT W3 3EPHHCTOU
IUTOIUIA3MBI, Spa U JBYXKOHTYPHOH 000704YKH. OCHOBHBIM THUIIOM Pa3MHOXKEHHUS IPOXKKEH
ABJISIETCS TOYKOBAHUE, peKe Pa3MHOXKEHHE IPOUCXOANT ITyTEM CIIOPOOOPA30BAHHUS.

Ilpocmetiwue SIBIAIOTCA OJHOKJIETOUYHBIMH MHKPOOPTaHU3MaMH, OTHOCALIMMHUCS K
KUBOTHOMY MUpY. Cpean 3Toi Tpynibl MUKpOOOB UMEIOTCS BO30OyAUTEHN 3a00JIeBaHUH YelloBeKa
U KHUBOTHBIX. K MpOTO30iHBIM 3a00JeBaHMAM YEIOBEKAa OTHOCATCA Majspus, ameobuas,
JeHIIMaHno3bl U PSA IpYrux 3a00JIeBaHUN, BCTPEUAIOUIMXCS TJIaBHBIM O00pa3oM B CTpaHax ¢
TPOIMYECKUM U CYOTpPOIMYECKUM KJIMMATOM, MoOp(osiorusi mpocTeHmux pasHooOpazHa H
3HAYUTENIbHO 0oJiee CII0KHA, YeM Y JPYTMX MHUKPOOpraHM3MoB. Tak, Hampumep, BO30yIUTeEINb
ameOunasa - au3eHTepuiiHas ameba (KjJacc CapKOJOBBIX), MOXET CYIIECTBOBaTb B BHUJE
BEreTaTUBHOM (POPMBI U LIUCTHI: MepBas 00JaaaeT aMeOONIHOM MOIBUKHOCTHIO, HEYCTOMUNBA K
(dakTOpaM BHELIHEW cpenbl, MaTOTeHHA, BTOpas HEMOJABIKHA M OYCHb YCTOWYHMBA B CBSI3U C
HaJM4MeM IUIOTHOM o0Oonouku. Emie Oomnee cinoxkHOW siBisieTcss MOpdoyioruss U OUoiorus
BO30yAMUTENS MAISPUH (CTIOPOBUKH) U JIEUIIIMAHNO30B (K'Y TUKOBBIE).

KoHTpoJIbHbIC BONPOCHI




Ha xakue rpynmnel JesT MUKPOOPTraHU3MOB IO CTPOEHUIO sapa?
Mopdonorust KOKKOB.

Mopddomnorus masoYKOBUAHBIX OAKTEPHA, H3BUTHIX (HOPM, CITUPOXET.
Mopdomnorust akTHHOMUIIETOB, PUKKETCUI U MUKOIIIa3M.
Mopdomnorust rpu6oB.

Mopdonorust mpocTenImx.

AU R W -

3AHATHE 5
Tema: Crepuanzanust
Heab 3aHATHA: 03HAKOMUTHCS C OCHOBHBIMU METOAAMU CTEPUIIU3ALINY, UX HA3HAYEHUEM
U TMPAKTUUYECKUM HCIIOJIb30BAHUEM, a TAaKXe C MPUOOpaMu MJisi KaKIOro METOJa. YCBOUTH
MpaBuJia NOJATOTOBKU K CTEPUIU3ALIUY JIA0OPATOPHO MOCYIbl, ”THCTPYMEHTOB U T.I.
ILinan npoBenenus:

1. 3HaKOMCTBO ¢ O00OpYJOBaHHMEM, HCIONB3YEMbIM IJISl CTEPHIIM3ALNU; PEKUMBI
CTEPWIN3AINY;
2. Metonpl  CTepWIM3alMU  PAa3IMYHBIX MAaTEepHalOB, MUTATENbHBIX Cped U

OHMOJIOrMYECKUX MPEnapaToB U T.J.

Cmepunuzayus (nat. Sterilis — 6ecrionue, 00ecCmIOKUBaHNE) -MIPOIECC, BHI3BIBAIOIIHIA
rudenh TMATOTEHHBIX W HE MATOTEHHBIX MHUKPOOPTaHW3MOB M WX (opMm (BEreTaTUBHBIX U
CIIOPOBBIX) B KakoM-IHOO MmaTepuaine. B MUKpOOMOIOTHYECKUX J1a0OpaTOPUSX CTEPUITUIYIOT
NUTATENbHBIE CpPEeAbl, CTEKISHHYIO MOCyAy (MUNeTkw, mnpoOupkw, damku [letpm u T.11.),
WHCTPYMEHTHI, BaTHbIC U MapJieBble TAMIIOHBI U Jp. JUIS CIIEUUATbHBIX YCIOBH aceNTUYeCKOU
paboThl CTEPUIM3YIOT BO3AyX M HEOOXOAMMBbIE MNpeAMEThl B Ookcax. s crepunusanuu
UCTIONB3YIOT (PU3MUECKHUE U XUMUYECKUE METOJbl. MeXaHU3Mbl AEUCTBUS UX HEOAUHAKOBBI, HO
MpH BBIOOPE JTH000TO M3 HUX JOJIKHBI OBITH COOJIIOCHBI IBA OCHOBHBIX TPEOOBAHUS: TOCTHKEHNE
MOJTHOTO OOECIUIOKHMBAHMS M COXpaHeHHE (DU3UKO-XMMHUYECKUX CBOMCTB CTEPUIM3YEMOTO
MaTepuana.

Qusuyeckue Memoosl BKIIOUAIOT: CTEPUITH3AIINIO CYXUM KapoM ((iraMOnpoBaHue, CyXum
HarpeThIM BO31YXOM); CTEPHIIN3ALINIO BIaKHBIM XKapoM (KUIIsueHue, TeKydnM napom npu 100°C,
npoOHas cTepuin3arus npu temneparype Huxe 100°C, crepunuzamnus mapom Mo JaBJICHUEM C
TEeMIIepaTypou BBIIIIE 100°C, nacTepu3alus); CTEPHIM3ALUIO ¢unbTpoBaHNEM
(6axTepuonornyeckue GrIBTPHI); YIABTPAPUOICTOBBIMU JTy4YaMH, YIbTPA3BYKOM.

@Drambuposanuem, WIA TPOKAIBIBAHUEM, CTEPHIU3YIOT OOBIYHO OaKTEpHUOIOTHYECKUE
NETJIN, TUHIETHI U JPYrie MEeTaNInYeCKUe MPeaMETHI.

Crepuin3anus CyXuM HarpeThIM BO3TyXOM OCYIIECTBIISICTCS B CTICHUATBHBIX CYIIUIHHBIX
mkadax (meun Ilactepa) ¢ nBoiHbIMH cTeHKamu. B meuwm [lactepa CTEpWIM3YIOT YHUCTYIO
CTeKJIIHHYI0 Tocyny. Ilepen crepunmszanmeld Bcs TOCyda JODKHA OBITh 3aKpbhITa BAaTHO-
MapJIeBBIMH TIpoOKamMu M oOepHyTa TeprameHTHOW Oymaroil. Pexxum crepunmzanuu — mpu
temneparype 155-160°C, sxcnozunus 2 yaca, npu 165-170°C — 1-1,5 4, npu 180°C — 1 yac.

Memoowr cmepunuzayuu 61axcHulm dcapom. Kunauenue — oOUMIETPUHATHIA METON
CTEpUIN3AIMU WHCTPYMEHTOB M HEKOTOPHIX PE3MHOBBIX U CTEKIISHHBIX IMPEIMETOB, KOTOPHIC
PacKJIaAbIBAIOT B CHEIMAIBHBIX 3aKPhIBAIOUINXCSA METANTMYECKIX BaHHOUKAaX — CTEPUIIN3aTOpax,
UMEIOIINX BCTaBHYIO pEIIETKYy —TIOJACTaBKy. B cTepuim3aTop HaIWBAalOT BoAy (JIydlie
JUCTWUTMPOBAHHYIO) TaK, YTOOBI OHA MOJIHOCTHIO MOKpbIBAIa UHCTPYMEHTHI, U 100aBisd0T 2%
runpokapoonar Na. Kunsarsar 20-30 MunyT.

Cmepunuzayusi mexyuyum napom. B OCHOBY 3TOro MeTO/a TOJOXKEH CIOCO0 TpOoOHOM
crepuinzanun (pazpaboranuslii TunnaneM B 877 rony) npu pasHbIX TeMIEpaTYPHBIX pEKUMax
He Bbie 100°C. ocyIIecTBISIOT CTepUIM3alIo B TeKydenapoBoM anmnapare Koxa npu 100°C 30-
40 muHyT (Ccxema ycrpomcTtBa). Crepwinzanuio npoBoisaT 3 naHA nonpsa. OpHokpaTHOE
MOJIOTPEBAaHUE YOMBAeT TOJBKO BereraTUBHBIE (OpMbl. OCTaBisisl >KU3HECIIOCOOHBIMU CHOPBI
OarusuT B MEpUOJIbI MEXKIY CTEPHIIM3allMel TpopacTaoT B BeretaTuBHbIC (hopmbl. CTepunuzanus
Ha CJIEAYIOUIUI JEHb BbI3BIBAET UX rHOenb. TeKyunM mapoM CTEpHIIN3YIOT MUTATEIbHbIE CPEbl



(u mpyrue Martepuaisl), KOTOpbIe pa3pylaioTcsa npu HarpeBaHuu ux Bbime 100°C (xenatuHa,
YTIEBOJBI).

Tunoanuzayus — npoOHas crepuiu3anys npu tremmeparypax Hmwke 100°C. OcymecTBisor
B BOAsHOHN Oane. [IpuHIMI 3TOro MeToja TOT e, YTO M MPU CTEPUIM3ALUU TEKyUYUM MapoM.
KpaTtHocTh nporpesa 3aBucut ot npuMeHseMbix Temnepatyp: npu 70-80°C B Treuenue 3 nuei, 60-
65°C — 5 gneit, 56-58°C — B Teuenue 6-7 nHel. B nepBblil 1eHb MaTEpUaibl CTEPUIM3YIOT 2 Yaca,
B IOCJEAYIOIUE JTHU — IO OJHOMY 4Yacy. B mpomexyTkax Mexay NporpeBaHUsIMH MaTepHuall
BBIJICPKUBAIOT IPU KOMHATHOM TeMIepaType A MpopacTaHus crop. THHIanW3auuu npu 56-
58°C nonBepraioT MaTepHalibl, pa3pyaroIIrecs npu 00jee BEICOKOM TeMiiepaType (KOJTOUIHbIC
pPacTBOPBI, CHIBOPOTKH KPOBH U JIp.), OEJIOK COJiepKalllie BEIIeCTBA.

Aemoknasuposanue — CTEpUIN3aLUs IapOM IOl JaBIEHUEM C BBICOKOW TeMIlepaTypoH,
OCYILECTBJIAIOT B CIHEIMAJIbHOM amnmapaTe — aBTOKJIaBe (O3HAKOMIIEHHE C YCTPOHCTBOM
aBTOK/IaBa). [Ipy MOBBILIEHUU JaBIEHMS Iapa COOTBETCTBEHHO IOBBIIIAETCS U TEMIIEpaTypa B
aBTOKJIaBe. B aBTOKIIaBe CTEPMIIN3YIOT MUTATENIBHBIE CPEJIbl, BBIIEPKUBAIOIINE HArPEBAaHHE BBILIIE
100°C (MIIA, MIIb, ¢uspactBop U Ap.), CTEKISIHHYIO IOCYAY, 3aBEpPHYTYI0 B Oymary,
HepeBsA30YHbIM MaTepuall, XaJlaThl, 3aJI0)KEHHbIE B METAIIMUECKUE OUKCHI.

[IpousBonsar ob6e33apakuBaHUE MCIONb30BAHHBIX OAKTEPUATIbHBIX KYJIBTYP U IMOCYIBI.
ABTOKJIaBbI OBIBAIOT BEPTUKAIbHBIE U TOPU3OHTAJIbHBIE.

Ilacmepuzayus — MeTon npeayiokeHHblid [lacTepom ¢ 1eNbl0 COXpaHEHHS MUTATENBHOMN
[IEHHOCTH MUILEBOr0 MPOAYKTa (MOJOKO, MSCHBIE, PHIOHBIE W OBOIIHbIE KOHCEPBBI), KOTOpPas
CHIDKaeTcs npu kunsueHuu. [Ipu nmacrepusanuu npoaykT HarpeBatot a0 80°C 30 MuHyT, 3aTeM
pe3ko oxyaxkaaroT 10 4-8°C (MCcHoab30BaHUE B MPOMBIIIIEHHOCTH).

Cmepunusayus unbmposanuem 3aKII0YACTCS B IPOITy CKAHUHU KHUIKOTO MaTeprasia 4epe3
OakTeprosornyeckre GpuiabTpsl MyTeM co3aaHus Ha GUIBTPE Nepenaaa AaBIeHHs MPUI0KEHUEM
MOBBIIIEHHOTO JIABJICHUSI K JKUIKOCTH, HaXOIsAUIeWcs Haj (UIBTPOM, JHOO IyTeM CO3JaHHS
BakyyMa B INpueMHUKE ¢uibTpata. OUABTPYIOT OOBIYHO KHMJKOCTH, HE BBIIEPKUBAIOIINE
HarpeBaHue (CHIBOPOTKH KPOBH, PAaCTBOPHI aHTUOMOTUKOB U T.J.). OUIbTPBI OBIBAIOT TBEPHABIEC —
KepaMHuueckue, acOecToBele U MeMOpaHHble. K KepaMHUeCKHMM OTHOCSTCS  (UIBTPHI
Hlambepnsina, bepkedensaa, @2, CO). MemOpanubie GunabTpsl (yIbTpaduiabTpbl), KOJUIOAUWHBIE
MeMOpaHbl, TPEACTABISAIOT  COOOM  JIMCTHKA W3  TEMHIICIUTIONO3bI,  00paboTaHHOU
COOTBETCTBYIOIIMMH PEaKTHBAMHU, TEMIEpaTypol moj mpeccoM. bombiiell yacTpio B pabote
UCIIONIB3YIOT (DUIIBTPHI 3EUTIIA.

Cmepunusayua ynompaguonemosvimu ayyamu. B nmabopatopun ucTouHUKOM YO
o0y4yeHus: OOBIYHO CIy’KaT CHeLUalbHble OaKkTepULUAHbIE JaMibl. VX HCHONB3ylOT Ui
o0e33apakMBaHMsl BO3AyXa B TMOMemleHHAX (OokcaxX, ONEpalroHHBIX), B  IHIIEBOU
IPOMBIIIJIECHHOCTH.

Vaempaszeyk, sBngsach (PU3MUYECKUM  CTEPHIM3YIOIIUM  (HaKTOPOM, MOMKET OBIThH
UCIIONB30BaH, Hampumep, A o0e33apakuBaHUS BOJbI, MOJIOKA, HEKOTOPBIX HPOAYKTOB,
KOXXEBEHHOI'O ChIpbsl. CTepuin3yrollee NEHCTBUE YJIbTpa3ByKa CBS3aHO C BO3HUKHOBEHUEM B
LUTOIUIa3Me OaKTepuil KaBUTALMOHHBIX My3bIPbKOB, 3alIOJHEHHBIX MapaMU C JaBIEHUEM OKOJIO
10 ThICSIY aT™M, BCIIEACTBUE YETO Pa3pyLIalOTCs BHYTPEHHUE CTPYKTYPhl OaKTepHaTbHON KIETKH.

Xumuueckue memoowl. B 1abopaTopHON NMpaKTHKE UMEIOT OrpaHUYEHHOE TPUMEHEHHUE U
CBOJATCSI K KOHCEPBHPOBAHHUIO, C IIENBI0 MPEeRyNpeXIeHUs OaKTepHaIbHOTO 3arps3HEHUs
IUTATENbHBIX CPEJl, BAaKLUH, a TaKKe JEUEOHBbIX U JUATHOCTHUECKUX CHIBOPOTOK PA3IUYHBIMU
XUMHUYECKUMH COCIMHEHUAMHU. XHMHYECKHE BEIIECTBA NMPUMEHSIOT B JIAOOPATOPUSAX M JUIS
NEe3UH(PEKINH, KOTopas B OTIMYME OT CTEpWIM3allMU HAIPaBICHA HAa YHUUYTOXKEHHE TOJBKO
NaTOT€HHBIX MHMKPOOPTraHU3MOB (METOAbI Je3MH(EKLIWH, Ha3HAaYeHHE U SKOJOTMYECKOe
3HAYCHHUE).

KoHTpoJIbHBIE BONPOCHI

1. [TonsiTHE «cTepuIu3aLMs», «A€3UH(EKINA», UX UCTIONb30BaHUE B MPAKTUYECKON

pabore.

2. Mertobl cTepuIn3aIum.




CyTb MeTOa CTEPUIIN3ALINN CYXUM KapOM U TEKYUHM MapOM.
ABTOKJIaBUPOBAaHUE U €T0 NPAKTUYECKOE TPUMEHEHHUE.
Tunpanusanuys, Koraa cieyeT ero NpUMeHsITh.

[TacTepusanus 1 ee Ha3HA4YCHUE.

Crepunmsanus GUIBTPOBaHUEM, THITHI (PUIBTPOB U MX Ha3HAUCHHE.
Crepwinzanus Y@ jiydaMy U yIbTPa3ByKOM.

XUMHUYECKUH METOJT CTePHITN3AINH, JC3MH(EKITHS.

O w I AW

3AHSATHE 6
OU3NO0JIOI'usA MUKPOOPI'AHU3MOB
Tema: IlnTanue MuxkpoopranusMoB. MCKyccTBeHHbIC MUTATEIbHBIC CPeIbl U PHHIUIIBI
HX cocTaBJieHHs. MeToAbl BblleJIeHUS] YUCTBIX KYJbTYP

Heapb 3aHATHA: O3HAKOMJICHUE C MUTaHUEM OaKTEpUIl U COCTaBIECHHEM HCKYCCTBEHHBIX
IIUTATEIBHBIX CPEl; METOJAaMU BBIACIEHUS YHUCTBIX KyJIbTYP MHKPOOPTraHU3MOB; W3y4ECHHE
KyJIbTYpaJIbHBIX CBOMCTB MUKPOOPIaHU3MOB.

ILnan npoBeneHus:

1. [IponeMOHCTpUPOBATh PA3IMYHBIC TUTATEIBHBIE CPEBL;

2. O3HaKOMHTB CO CIOCOOAMH UX MPUTOTOBIICHHUS,

3. OO0yuuTh METOAAM BBIJEJIEHUS YUCTHIX KYJIbTYpP U3 pa3HOOOPAa3HOr0 MaTepHaa;
4. O3HaKOMUTb € KpUTEPHUSIMH OLIEHKH pOCTa KyJbTyp MHMKPOOPIaHM3MOB Ha

IMUTATCIbHBIX CpCaax.

OOMeH BeliecTB y OaKTEepHUU CYIIECTBEHHO HE OTIMYAETCS OT TAKOBOTO Y APYTHUX KUBBIX
cymectB. HeoOxoqumble U1l TUTaHUS BELLIECTBA OaKTEPUN YEPTIAtOT U3 OKPYXKaroIlel cpeabl. ITu
BEIIECTBA CIYKaT KJIETKE IIACTUYECKUM MaTepuaioM M HUCTOYHUKOM 3Hepruu. llurarenbHbie
BEIIECTBA IMOCTYIAIOT B KJIIETKY Yepe3 KICTOYHYIO CTEHKY, OJJTHOBPEMEHHO HCHY KHBIC M BPEIHBIC
IUIsT MUKpoOa TPOAYKTHl OOMEHa BBIAECNSIOTCS BO BHEIIHIOW cpeny. [luTaHue pazmudHbIX
MHUKPOOPTaHU3MOB MTPOUCXOIUT HEOJUHAKOBO. [10 THIIamM nuTanus 6akTepuu AeiAT Ha 2 TPYIIIBL:
ayTOTpo(bl — HE HYKAAIOIIKECs B OPraHUYEeCKUX BEIIECTBAaX, MOTYT KUTh B MUHEPAJIbHOM cpene,
HCIIOJIB3YyS IJId MOCTPOCHUSA CIIOKHBIX OPraHUYCCKHUX BCHICCTB YIJICKUCIIOTY M a30T BO3AYyXaA,
reTepoTpodbl — HYKJAIOTCS Ui CBOETO MUTAaHUS B OpraHMYeckux coenuHeHusx. [logasnsiomee
OOJBIIMHCTBO OAaKTEPUIl MPUHAMIICKHUT K TETEPOTpOdam.

Jns  KyJIbTUBUPOBAaHHS  MHMKPOOOB B  J1a0OpaTOpHOM  MpakTUKE  MOJIb3YIOTCS
HCKYCCTBCHHBIMH IMUTATCIBHBIMU CpCAaMU pPa3JIMYHOro0 COCTaBa. B cBs3u ¢ MHOF006pa3I/IeM
(GU3MONIOrMYecKUX OCOOCHHOCTEH MHKPOOPIaHW3MOB HE MPEJICTaBISETCS  BO3MOXKHBIM
NPUTOTOBUTh YHUBEPCAIbHYIO MHUTATEIBHYIO Cpely, Ha KOTOPOH pociau Obl pa3iuvHbIC BHIbI
Oaktepuii. Tem He MeHee B MUKPOOHOJIOTMYECKON MPAKTHKE HAIUINA ITUPOKOE MPUMEHEHHE TaK
Ha3bIBA€MBbIC 06LI‘IHBI€ (I/IJII/I HpOCTBIe) MUTATCIIbHBIC CPECABI, IPUTOAHBIC IS KYJIbTUBUPOBAHUSA
MHOTHUX BUJIOB OAKTEpUil U CITy>Kall[ie OCHOBOM JJIs MPUTOTOBJICHUS PAJA CIOKHBIX MUTATEIbHBIX
cpen.

Ilumamenvusie cpedsl pa3NuYarOT M0 KOHCUCTEHIIMH — KUJKHE, TOTYKUAKUE, TUIOTHBIE;
MPOUCXOKACHUIO — JKHUBOTHOI'O0O WJIM PACTUTCIBHOIO MPOUCXOXKIACHUA U CHUHTCTUYCCKUC
MUTaTEIbHBIE CPebl (MOTYT OBITh M TIOJYCHHTETHYECKHUE); TT0 HA3HAYEHHUIO: OOBIYHBIE ITUPOKO
HCIIOJIB3YCMBIC IJIs BbIpAalllUBAHUA 60JIBLHOFO qucjia BUJOB MHUKPOOPTaHHU3MOB, CIICIIUAJIbLHBIC
(11 KyTbTUBUPOBAHUS OTAEIBHBIX BUAOB, HE PACTYIIUX WM IIOXO PACTYLIUX HA OOBIYHBIX
cpenax; auddepeHInanbHO-TMarHOCTHYECKUE, YIOTpeOIseMble Uil ONpENeIEHUs] POJIOBBIX U
BUJIOBBIX OCOOEHHOCTEH HCCIIEyeMbIX KYJbTYpP; CEJEKTUBHbIE — JJISI BBIICICHHUS MHUKPOOOB
OJIHOTO BHJIA U3 UCCIIEIYEeMOro Marepuaia (U3 CMECH MUKPOOOB pa3HBIX BHUJIIOB); AJICKTHBHBIC
cpenbl (M30upaTeNnbHbIC); cpeapl oOoranieHus: (HaKOMUTEIbHBIC), B KOTOPBIX MOAABIISETCS POCT
COITyTCTBYIOIIUX OaKkTepuil M OSCHpPENATCTBEHHO Pa3BHBACTCS, HAKAIUIMBACTCS MCKOMBIN BUI,
COJICpKABIINIKCSA B HEOOIBIIONW KOHIICHTPAIIUH.

N3 NEPCUUCIICHHBIX HCKYCCTBCHHBIX IMUTATCIBHBIX CPCO MIUMPOKO NPHUMCHAIOT CPCIbL
JKUBOTHOTO TIPOUCXOXKIEHUS — MsconenToHHbIi O0ynpoH (MIIB), msaconentonnsiii arap (MIIA),




msiconiennToHHas xenatuHa (MIDK) u npyrue. K mo0biM nuTaTeNbHBIM cpefiaM, MPUMEHSIEMbIM
JUIs KyJbTUBUPOBAHUS MHMKPOOPTaHU3MOB, MPEIbSBIAIOTCS OCHOBHbBIE OO0IIME TpeOOBaHMSL:
CTEpHIIBHOCTH, ONITUMAaIIbHAs peakuus cpesl (pH), Hannume B cpeie He0OOXOAMMBIX MUTATEIBHBIX
BEIIECTB (MCTOYHUKM a30TUCTOrO, YIJIEPOJHOTO MHUTAHUs, POCTOBBIE BEIIECTBA, MUHEpAJIbHBIE
AJIEMEHTHI), 1OCTATOYHASI BIAXKHOCTD (B IUIOTHBIX MMUTATENIbHBIX CPElax).

K cnennansHbpIM nuratensHbIM cpeaM oTHocaTes MIDK, mMsconenToHHbIN E4eHOYHbIN
Ooyneon (MIIIIB), caxapubiii MIIb u MIIA, xpossHoii MIIA u ap. K muddepenunansho-
JMAarHOCTUYECKUM OTHOCATCS cpena ['ncca (kuakas v mosykujkas), cpena JHio, arap JleBuHa,
cenekTuBHas W audepeHnnanIbpHo-Iuar-noctudeckast cpenaa [lnockupeBa u MHOTHE ApyTHE.
N3BecTHBI cpenbl HakoruleHus Kak cpena Lllycrosoi u cpena Panmonopra. K cunTeTHuecKnM
cpelraM MOTyT ObITh OTHeceHbI cpena Ban-Utepcona, arap Cabypo u arap Jlurmana. [llupoko
INPUMEHSIOTCS. PaCTUTEIbHbBIE CPebl KaK KapTodesbHas, TOpoXoBasi, MOPKOBHAsl, KallyCTHas U
JpyTHe.

3AHATHUE 7 (mpoaoskeHue)
BbiesieHHe YncTON KYJbTYPbI U H3yYeHHE KYJIbTYPAJIbHBIX CBOHCTB

Memoo Ilacmepa (memoo paszsedenuii). COCTOUT B TOM, YTO MCCIEAYyEMBbI MaTepuas
HOCJIEI0BATEIBHO Pa3BOJAT B XKMIKOM MUTATENBHOM cpezie: 6epyT psi MPOOUPOK CO CTEPHIIBHBIM
MIIb (mo 9-10 wmu), uccnexyemblii Marepuajl IUIETKOH BHOCSAT B MEPBYIO MNPOOUPKY,
IepeMeIlnBaloT, 3aTeM U3 Hee HeOosbinoe koauuecTBo (0,1 M) mepeHocaT BO BTOpPYIO, MOCIHE
NepeMeIInBaHus - B TpeThio U T.A. (nHorga ao 10 mpoOupok). Ilactep mpenmonaran, 4ro B
nocienHe npoOupke BO3MOXKEH pOCT OHOT0 BUJJa MUKPOOa, YTO MaJIo BEPOSTHO, U B HACTOsIIIEE
BpEMS METOJ pa3BEICHUIN HCIONb3YIOT TOJIBKO KaK MOJCOOHBIN MPU IPYTHUX METOaX.

Memoo Koxa. CyTb MeTOJa 3aKIIOYaeTcsi B TOM, 4TO, MCHOJdB3ys mpuHuun Ilacrepa,
UCCIIETyeMbIN MaTepuai pa3BoJsT B 4-5 mpoOupkax ¢ pacIulaBICHHBIM U OCTYXEHHBIM 10 45-
50°C MIIA no 10-15 mu. 3areM OCTOPOXKHO COJEPKUMOE Ka)KIOH NMPOOMPKU BBUIMBAIOT B
CTepuibHYIO HalKy [leTpu u pacnpenensroT cpey TOHKUM CJIOEM, YalllKy 3aKpbIBAalOT, U KOIza
arap 3acThIHET, IEPEBEPTHIBAIOT BBEPX THOM M MOMENIAIOT B TeépMocTat Ha 18-24 win 48 yaca. B
yamkax Ha moBepxHocTH MITA BbIpacTaroT KOJOHHH U3 YHCIa, KOTOPBIX BEIOUPAIOT HYKHYIO.

Xumuueckui cnocob. Meton 3axioyaeTcs B TOM, UYTO XHMHMYECKHE BEILIECTBA B
OTIpeIeICHHON KOHIEHTPAIMK JOOABIISIOT K MUTATEIbHBIM cpefaM. [leiicTBue 3THX BEIIEeCTB Ha
pa3Hble BUABI MUKPOOOB HEOJMHAKOBOE: OJHHM BM[bI MOTHOAIOT, Ipyrue — 3aJepKUBAIOTCS B
CBOEM pOCTE, a Ha TPEThH 3TH BEIIECTBA HE OKAa3bIBAIOT IyOuTenpHOro BiusHUSA. Ha sToMm
IIPUHIIAIIE OCHOBAHO MPUMEHEHHE CEJIEKTUBHBIX M 2JICKTUBHBIX CPEL.

buonoeuueckuii memoo, MO3BOJISET BBIACTUTh YHUCTYIO KYJIBTYPY TOJIBKO MAaTOTCHHBIX
MUKpOOpranusMoB. IIpu 3Tom uccrnenyemslii MaTepUan BBOASAT BOCIPUUMYHUBOMY >KHMBOTHOMY.
Ecnu MUKpOOpraHu3M MaTOr€HHBIH, TO 3apaKEHHOE KUBOTHOE THOHET.

Tonyuenue yucmoii Kynomypuvl ana’po6os. IIpuHIMI coXpaHseTcs TOT e, 4YTO U Ipu
pabote ¢ aspodamMu, TOIBKO UCTIONB3YIOT ClielUaNbHbIe cpebl. [loceB Mpou3BOAAT Ha TITIOKO3HO-
KpOBAHOM arap B yamkax Ilerpu, xoTopele 3aTeM MOMELIAIOT B YCJIOBUS aHa’poOuo3a (B
MHUKPOAHa’pOCTaT).

Omoenenue cnoposvix _ghopm _om necnopoodopaszyioujux. I'0TOBsI B3BECh HCCIELYEMOTO
MatepHana, nporpeBatot ee B BojsHou OaHe npu 80"C 30-40 MuUHYT — BereTtaTHBHbBIE (POPMBI
MHUKPOOPIaHU3MOB IOTHOar0T, CIOPBI COXPAHAIOTCS KHM3HecHocoOHbIMU. IIporperyro B3Bech
BbICeBaIOT No Metoay Koxa.

Kaxnyto BbIIETICHHYIO YUCTYIO KyJIbTypy UACHTU(PHULIHUPYIOT — OTOXKAECTBIISAIOT, TO €CTh
ONpEAENAI0T BUAOBYIO WINM THUIIOBYK IPUHAAJIEKHOCTh MUKPOOPIaHHM3Ma Ha OCHOBAHWUU
U3y4eHUsI MOPPOJIOTHUECKUX, KyIbTypalIbHbIX, OMOXUMUYECKHUX, CEPOJIOTMUECKUX U MTATOT€HHBIX
cBoiicTB. Ilpu 3TOM MONB3YIOTCS CHEUUAIBbHBIM PYKOBOACTBOM «Onpeaenurens OakTepuid
bepmxuy (1997).

KyJabTypajibHble CBOHICTBAa MUKPOOPTraHU3MOB
O3HaKOMJIEHHE C YCIOBUSIMU BBIPALIUBAHUS MUKPOOPIaHU3MOB M METOJJaMU [TOCEBOB Ha



pa3IuyYHbIE MUTATENbHbBIE CPebl (IIOCEB HA CKOLIEHHBIN arap, B arapoBbIil CTOJIONK, Ha KUAKUE U
HOJYKHUJIKHE CPEeIbl).

Pocm muxpoopeanuszmos 6 scuoxux numamenvuvix cpedax. OOpamiaroT BHUMaHUE Ha
CJIEAyIOUINE MPU3HAKM: XapaKTep U CTENEeHb MOMYTHEHUs Cpelbl (pPaBHOMEPHOE, HHTEHCUBHOE,
YMEpEHHOE, C1a00e M B BUJIE ONAJICCIICHIINH ); 00pa30BaHUE MOBEPXHOCTHOMN HIIHM ITPH CTEHOYHOM
IUIEHKN (YYUTBIBAIOT LIBET, OTTEHOK IUICHKH, TOJILIIMHY); XapakTep IMOBEPXHOCTH IUIEHKU
(cxiaguaras, MOpPILIMHHUCTAs, TIJajgKas, ceTyaras, IyIIUCTas), KOHCHCTEHUUIO (XpymKas,
CJIM3UCTAasi, calbHas); Xapakrep ocajaka (OOWIbHBIA, HE3HAYUTEIbHBIN, IMJIOTHBIN, PBIXJIBIH,
3€pHUCTHIN, B BUJIE KOMOUKOB BaThl, XJIOMbEBU/IHBIN, KPOIIKOBUAHBIN, CTU3UCTHIN); IIBET OCaIKa
U €ro COCTOSHUE TMocje BCTpsAXHMBaHUS (pa3OuBaeTcs, CO3/1aBas PaBHOMEPHYIO MYTh, JIMOO
00pa3yIoTCsi KPYIHbIE MIIM MEJIKHE XJIOMbs, TIBIOKK MO0 MOJHIMAETCSI BBEPX 10 Cpelie B BUJIE
KOCHYKH).

Pocm mukpoopeanuzmos ma niomuvix numamenvHulx cpedax. PocT mnposBisercs
00pa3oBaHUEM KOJIOHUH — CKOIUIEHHEM MHUKPOOOB, 00pa3yomuxcs B pe3ybTaTe pa3MHOKEHUS
OIHOW OakTepuanbHON KIETKH. [IpenBapUTENbHO OTMEYAIOT XapakTep pocTa — OOWIIBHBIM,
YMEPEHHBIH, CKyAHbIH, 3aTeM 0THOTUITHOCTH ()OPM KOJIOHUH. Y UUTHIBAIOT CJIEAYIOIINE TPU3HAKH:
(dopMma —npaBuibHas (OBaJibHAs, OKPYIJiasi), HEMpaBUIIbHAs (3Be3/14aTasi, KOpHEBUIHAS, BETBUCTAs
U T.J.); pa3Mep — KpynHble (AuaMeTp cBbilie 4 MMm), cpeanue (2-4 MMm) u Menpuaiiimue (MeHee 1
MM ); Kpail KOJIOHUH — pOBHBIH (S-popma), mepexonatslii (R-popma), BOTHUCTHIN, 6aXpOoMUaThIi,
3y0OuaThli, JOKOHOOOPA3HbIH, U3PE3aHHBIN; TPO3PAaYHOCTb U OJIECK — IPO3padHasi, Helpo3payHasi,
MyTHasi, TyCKJias, Onectsimas, (ayopecuupyromas; IIBET — MOXET OBITh pPa3HOOOpA3HBIA;
IpoQHIIb — BHITYKJIBIN, IJIOCKUN KOHYCOBUIHBIN, KpaTepoOOpa3HbIi, C BAJIMKOM 10 OKPY>KHOCTH;
MOBEPXHOCTh — IJajiKasi, OyrpucTasi, My4HHCTas, MOPUIMHKUCTasA, CKIaadaTtas, Oopo3ayaras, ¢
KOHLCHTPUYECKUMHU KpPyraMu; KOHCUCTCHLIMs — IUIOTHAs, KPOILUKOBAaTas, XpyINKas, CIN3HUCTasd,
TECTO0Opa3Has; CTPYKTypa — OJJHOPO/IHAS, BOJIOKHUCTAsI, IIJIEHYaTas!, 3€pPHUCTAS.

Ha noBepxHOCTH arapa npu 1ocese ITPUXOM OaKTEpUU pacTyT B BHJIE U30JIMPOBAHHBIX
KOJIOHMH WM 00pa3yroT CIUIOIIHOM HaJeT ¢ POBHBIMU, BOJHUCTHIMH, IEPOXOBATHIMU KPAsSMH.
IIpy 3>TOM OTMEYarOT LBET, XapaKTep IMOBEPXHOCTH, KOHCHCTEHLUIO, NPO3PAYHOCTH IUTPHUXA.
HexoTopbie MUKpOOpraHu3Mbl 00pa3yroT riIyOMHHbIE KOJIOHUH, B OOJIBIIMHCTBE CBOEM OKPYTJIbIE,
CIUTIOILEHHBIE U UMEIOT BUJ YCUEBHIIBI.

KoHTpoJIbHBIE BONPOCHI
Jlenenue GakTepHii MO TUITY TUTAHUS.
Knaccudukanus nuraTenbHbIX cpe.
CriennanbHble TUTATEIbHBIE CPEIBI
[IpuHUMI nosty4eHus YMCTOM KyJIbTyphl 1o MeTony Koxa.
[TpyuHIMT TOTyYeHHS YUCTOM KyJabTyphl o meToay Ilactepa.
CymHocTh OMOIOTHYECKOT0 METO/1a BBIACTICHUS YUCTON KYJIBTYPBI.
[TpyHIKAII XMMHYECKOTO METO/A MOIYYCHHS] YUCTON KyJIbTYPBHI.
MeToap! Moy4eHus! YUCTOH KyJIbTYpbl aHa3pOOOB.
Merton oTAeneHns CIOPOBBIX (HOPM OT HE CITOPOOOPA3YIOIINX BHIOB.
Xapakrtep pocta OakTepuil Ha TUIOTHBIX TUTATEIBHBIX CPEIax.
OcobeHHOCTH pocTa OAKTEPHH B XKUIKUX U HOTYKHIKUX Cpelax.
@DopMBI ¥ XapaKTep KOJIOHUM Y pPa3HbIX BUAOB MUKPOOPTAHU3MOB.
Ha uem ocHOBaH npuHIMI UIEHTU()UKALUNT MUKPOOPTaHU3MOB.
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3AHSTHE 8
Tema: bakTepuosiornueckoe uccjaeJ0BaHue BOAbI
Heapb 3aHATHA: H3yUYEHHE METO/I0B OAKTEPHUOIIOTMYECKOTO UCCIEA0BaHUS BOIBI.
Ilnan npoBenenus:
1. O3HaKOMUTH C MpaBWIaMHu 0TOOpa (B35ATHS) MPOO BOJBI U3 PA3IMYHBIX BOJOEMOB
(BOJIHBIX ICTOYHHUKOB),
2. O3HaKOMHUTH C METOAAMH 0AKTEPHOJIOTHUECKOTO UCCIIEIOBAaHUS BOJIBI.



B oTKpBITBIX BOofOEeMax B 3aBUCHMOCTH OT COJEpPKaHUS B BOJE OPraHUYECKUX BEILIECTB
HaXoAuTCsl OoJblllee WM MEHBIIEEe KOJUYECTBO MHUKPOOOB. 3arpsi3HEHUE BOJABI OTKPBITHIX
BOJIOEMOB IPOUCXOAUT CTOYHBIMU BOJAMM M3 NMPHUOPEKHBIX HACENEHHBIX IMYHKTOB. CTOYHBIE
BOJIbI OOMJIBHO OOCEMEHEHbl U coJepKaT OoJIbIIOe KOJIWYECTBO KHUIIEYHOM MaJOYKH —
HOPMAJIHOTO OOWMTATENsl KUIIECYHUKA YEJIOBEKA W TEIUIOKPOBHBIX KHBOTHBIX, a MHOTJIA MOTYT
coJiepxatb U 00JIE3HETBOPHBIX MUKPOOOB.

CremneHp 3arps3HEHHOCTH BOJIOEMOB OPraHMYECKHMMH BEIECTBAMU M HAJIWYHE B HUX
MHUKPOOPTaHU3MOB COOTBETCTBYIOT ONPE/EIECHHBIM 30HaM CallpOOHOCTHU: OJMrocanpoOHas 30Ha
COJICPKUT HEOOJIBIIIOE KOJTUYECTBO OPraHUYECKUX BEIIECTB U Majio O6akrepuit — ot 10 1o 1000 B
onHoM MJ; Mme3ocampoOHas 30Ha — oT 1000 mo 100 000 MUKpPOOHBIX Tel B OJHOM MIT;
nonucarnpo6nas 30Ha — ot 100 000 mo 1 000 000 MEUKPOOHBIX TEJ B OJTHOM ML

Onpedenenue odbweco xoauwecmea 6Oaxmeputi 6 6ode. Jlenar0T TNOCIENOBaTEIbHbIE
pasBezieHus 10 OOLIENPUHATON MeTOAuKE — | MJI BOJIbI IEPEHOCAT B CTEPHIIbHYIO TPOOUPKY € 9
MJI BOJIOIPOBOAHON 'BOJIBI, pABHOMEPHO pa3MEIIMBAIOT €€ U 1 MIJI MEepPEeHOCAT B CIIEAYIOUIYIO
npoobupky. Beero rorossr 3-7 pasBenenuii. M3 xaxmoir nmpodupku OepyT mo | Mi U BHOCAT B
crepwibHyto 4vamky Ilerpu, 3amuBator pacmiaBieHHbIM MITA  (45-50°C). OctoposkHbIM
BpalllEHUEM YalIKU COAECPKUMOE paBHOMEPHO MEPEMEIINBAIOT U cTaBAT B Tepmoctat (37°C) Ha
24-48 dvacoB. Komnonuu mnoacuuteiBatoT moxa nymod. OOmiee komuyecTBO Oaktepuit B 1 wmi
BOJIOIIPOBOAHOM BOJIbI HE JOJKHO IpeBbiaTh 100, a OTKpBITHIX Boj1oeMOB — He 6osiee 1000.

Onpedenenue xoau-mumpa 600bi. Hamuuume B BOJE KUIIEYHOW MaJOYKH SIBISETCA
ciefcTBUEeM (DEKATBHOTO 3arpsi3HEHHS W YKa3blBaeT Ha BO3MOXKHOCTH OOCEMEHEHHUS BOJIBI
NaTOreHHbIMU MHUKpoopranusMamu. CTeneHb OOCEMEHEHHOCTH BOJbl KHIIEYHOM MajaodKon
BBIPAXalOT KOJIU-TUTPOM, TO €CTh HAMMEHBIIUM KOJIMYECTBOM BOJIbI, B KOTOPOI OOHApYKUBAIOT
KUIIEYHYIO MAJI0YKy, WIN KOJIU-UHJEKCOM (KOJIMYECTBOM KHUILIEYHOM MaJIOUKH, COAeprKallencs B
1 nuTpe BOIBI).

Onpedenenue konu-mumpa Ha cpede Juxmana. ViccnenyeMmyto Boay BbICEBAIOT HA CPeLy
Oitkmana (neritron — 1 r, NaClI — 0,5, rimrokosa — 0,5,)

KoHTpoJibHbIC BONIPOCHI

1. UYTo Takoe KOJU-TUTP BOJBI, METOJUKA €0 ONPEACIICHUS.

2. [TpaBuiia B3sTHS P00 BOABI 7151 OAKTEPUOIOTUYECKOTO HUCCIEA0BaHNUS.
3. Omnpenenenue o0IIETO KOIUYECTBa OAKTEPHil B BOJIE.

4. Kakumu Metogamu onpenesnstoT KOJIU-UHAEKC BOJIBI.

5. HccnenoBanue BOAONIPOBOAHON BOJBI.

3AHSTHE 9
Tema: bakrepuosiornueckoe uccjieI0BaHue BO3Ayxa

Heab 3aHATHA: U3YUYCHHE METOIOB OAKTEPUOIIOTHYECKOTO HCCIEAOBAHUS BO3IyXa.

ILnan npoBeneHus:

1. O3HaKOMMTBCS C MTpaBUIAMH 0TOOpa MPod BO3AYXa;

2. OcBouTh MeETOABI OMNpeAeNieHUus OOIIero MHUKPOOHOro 4Mcia BO3AyXa
(acnMpallMOHHBIN U CEIUMEHTAIINH ).

Bo3nyx He sBiseTcst cpenoit st oOuTanus MUKpoOOB. MUKPOOBI, MMOMABIINE B BO3TYX
TJIaBHBIM 00pa3oM W3 MOYBBI, MOTYT CYIIECTBOBATh TaM TOJLKO HEKOTOpoe Bpems. B Bo3myxe
00BIYHO OOHapyKHMBaIOTCS canmpouTHBIE cropooOpasyromuye OaKTepuH, HEKOTOPhIE KOKKH
(cTahUIOKOKKH, CapAHHBI), CIIOPhI TPUOOB. B BO3/MyXe 3aKPHITHIX IMOMEIICHUNH MOTYT OBITH U
NaTOreHHbIE MUKPOOBI, BBIIEISIEMbIE YEJIOBEKOM U >KMBOTHBIMHM Yepe3 BEPXHHUE JbIXaTeIbHbIC
nyti. OOHAPYKUTH UX TOBOJIBHO TPYAHO M MTO3TOMY JJIS CAHUTAPHON OIEHKH BO3/yXa 3aKPBITHIX
MOMEIIEHUII B KA4yeCTBE CAaHUTAPHO-TMOKA3aTENbHBIX MHUKPOOPTaHU3MOB HCIOJIB3YIOTCS
MPEICTAaBUTEIN HOPMATbHONH MUKPO(IOPHI BEPXHUX ABIXATEIBHBIX MyTEH.

Ceoumenmayuonunwiii memoo ocedanuss Koxa. Meton 3akiIfo4aeTcs B TOM, YTO YaIllKH
[Terpu ¢ MIIA ocTaBisitOT OTKPBITBIMU Ha 5-10 MUHYT B NOMELIEHUH. 3aT€M YallIKH 3aKpPbIBAOT,
HaJIMHUCBIBAIOT, TIOMEIAIOT B TepMocTaT npu 37°C 1 mpu KOMHATHOM TeMIIepatype Ha 24 4, mocie



Yero MoACHYHUTHIBAKOT KOJIOHUU MI/IKpO6OB.
YroObI OnpeieTMTh MUKPOOHOE YHCIIO B BO3AyXe (KOJUYECTBO OAKTEPHUIl COMCPIKAIIIUXCSI
B 1 M%), ero nopcunThIBaIOT 1O hopMysne OMENTHCKOrO:
A .100.1000.5

b.10.T

rae X — KonuuecTBo MUKpo6oB B 1 M (1000 1) Bo3myxa;

a — KOJIMYECTBO BBIPOCUIMX KOJIOHUH B YallIKax;

B — IUIOINA/b YAIlIKH;

T — Bpems, B Te4eHUE KOTOPOIO Yanika Obljla OTKPBITA;

5 — Bpems 1o npaBuiy OMENsHCKOTO;

10 — 06BeM Bo3myxa B auTpax (1m?).

[TpaBunom OMeNIHCKOTO peayCcMaTpUBaeTCsl, YTO Ha TOBEPXHOCTH arapa B yarike [letpu
¢ mromanpio 100 cM 3a 5 MUHYT W3 BO3/AyXa OCEacT TaKOe KOJIMYECTBO MHUKPOOOB, KOTOpOE
Haxoautes B ero 10 .

Qunvmpayuonnvlii  memoo.  Jlnsd  BBINOJIHEHUS  UCHONB3YIOT  CIEIHAIbHbIE
6axtepuoynourenu JpsikoBa, TpyOku Mukens nnu meMOpanHbie GuibTpsl. bakreproynoButensb
MPEACTABISIET COO0N CTEPUIIBHBIM COCYJl CO CTEKJISTHHBIMUA OycaMW M HAJIMUTOW B HETO JKUIKOU
cpenoit (¢puspacteop, MIIB) B o6veme 50-100 mi, 3akpeIThlii TpoOkoil. Yepe3 mpoOKy
NPOMYIIEHbI IB€ TPYOKHU: O/IHA OIYIEHA 10 JIHA, Apyras — He KacaeTcs )KUJKOCTU U COeIMHEHA
PE3MHOBBIM IIJJAHTOM C BaKyyMHBIM HacocoM. Ilocie mpomyckaHust BO3ayXa uyepe3 JaHHYIO
CHUCTEMY COJEPKUMOE cocyla B30alThIBalOT M | MII >KMIKOCTH BHOCAT B 4damky Ilerpu c
pacIulaBlIeHHbIM M oXxJaxJIeHHbIM 10 45°C MIIA, BeiaepxkuBatoT B Tepmoctate npu 37°C 48
4acoB, 3aTe€M MOACUUTHIBAIOT KOJIOHUH. [loydeHHOE YHCI0 YMHOXKAOT HAa 00BEM JKUIKON CpeJibl
B COCY/JI€, ACIAT Ha KOJIMYECTBO JIMTPOB IPOMYIIEHHOr0 Bo3ayxa U yMHOkaroT Ha 1000 (To ecth
Ha KOJIMYECTBO JIUTPOB — BO3yXa B 1 M).

MemOpaHHBII METOA, MOCJe MPOMYCKaHUS BO3JyXa uepe3 MeMOpaHHbBIH (GuiIbTp, HX
HaKJIaJbIBAIOT HA TOBEPXHOCTh IJIOTHON MUTATENbHOM cpezbl B yalike [leTpu, KylbTUBUPYIOT B
TEPMOCTATE, MOACYUTHIBAIOT KOJMYECTBO BBIPOCIIMX KOJOHHMH. [lomyueHHOE umcio AensT Ha
KOJIMYECTBO JIUTPOB MPOIMYILIEHHOTO BO3yxa U yMHOkalOT Ha 1000, TO €cTh Takke BBIYUCIISIOT
MHUKPOOHOE YHCIIO BO3IyXA.

B Hacrosmee Bpems An MHKpOOMOJOTMUYECKOTO HCCIIEAOBAHUS BO3AyXa IIMPOKO
NPUMEHSIOT acTUPAaLMOHHBIA METOJ C HCIOJNb30BaHHEeM ammapara KpoToBa, KOHCTPYKLHMS
KOTOPOT'0 OCHOBaHa Ha MPUHIIMIE YJAPHOTO JEHCTBUS BO3LyIIHON CTPYH.

[Ipu caHuTapHO-0AKTEPUOJIOTHMUECKONW OLEHKE BO3[AyXa IO HAJIUYMIO TaTOTEHHBIX
MHUKPOOPTaHU3MOB UCIOJIb3YIOT CHEIUaIbHbIE (3JIEKTUBHBIE) CPEJIBL.

KoHTpoJIbHBIE BONIPOCHI
Kakue nokaszarenu yuyuThIBarOT pH 0aKTEPUOJIOTHUECKOM OLIEHKE BO3AyXa.
CyIHOCTh CETUMEHTALMIOHHOI'O METO/1a UCCIIEI0BaHNS BO3AyXa.
CyuHocTh GUIBTPALIMOHHOTO METO/a UCCIIEIOBAHUS BO3/IyXa.
B yem 3akioyaercss METO1 UCCIIEI0OBaHMS € TIOMOILIbI0 MEMOpaH.
AcnupanMoOHHBIA METOJT MCCIIEIOBAHNS BO3TyXa HAa OOHapyKeHUE OaKTEpU.

Nk W=

3AHATHE 10
Tema: bakTepuosoruyeckoe Uccjae0BaHNEe OYBbI

Hean 3aHATHSA: U3yYCHUE METOJIOB OAKTEPUOJIOTHUECKOTO HCCIICIOBAHHUS ITOYBHI.

Ilnan npoBeneHus:

1. O3HaKOMUTBCS € paBUIIaMU 0TOOpa MpoO MOYBHI;

2. OCBOUTH METOBI ONIPEAETICHHUS 00IIer0 MUKPOOHOTO YKCIa MOYBHI.

Haunbonee OnmaronpusTHBIE yCIOBHS JJII CBOETO CYIIECTBOBAaHUS MHUKPOOBI HaXOIST B
Mo4YBe, 0COOEHHO B MTOYBE, KYJIbTUBUPYEMOM 1 O0raToi OpraHMuYecKUMH BellecTBaMu. Pasnuynbie
CJIOW TIOYBHI IMCIOT Pa3JIMIHYIO CTENeHb o0ceMeHeHHOCTH. Hanbosbiee KOJIM4ecTBO MUKPOOOB



obHapyxuBaercs Ha TiryouHe 10-20 cM OT MOBEPXHOCTH.

[TouBa sABNIsIETCS OCHOBHBIM pe3epByapoOM MHUKPOOOB B MPUPOJIE, OTKYAA OHH MOMAIat0T B
BOJly, BO3/1yX, Ha IIOBEPXHOCTh PACTECHHM U T.J.

Muxkpodiopa mouBbI OYEHb Pa3HOOOpa3Ha U, KPOME MHOTOYUCIIEHHBIX BUAOB OaKTEpUil U
AKTHHOMMIICTOB, B TIOYBE OOWTAIOT TPUOBI, MpocTeimme u darun. Mukpodopa MOYBEl UTpaeT
OOJIBIIYI0 POJb B KPYrOBOPOTE BEIIECTB B MPHPOJAE, OCOOCHHO BEIMKAa POJIb MOYBEHHBIX
MHUKPOOOB B KPyrOBOPOTE a30Ta.

B mouBe MoryT BcTpedatbcs U OOJIE3HETBOPHBIE MHKPOOBI (HampuMep, CTOIOHAYHAS
najouka, cHOMpesi3BeHHas1, TyOepKyse3Has MajJO4uKy U T.JI.)

[IpenBapuTensHO TPOU3BOAIT ombop npob nousvi. Ha oOciemyemoill TeppuUTOpUU
womaasio 10 1000 M BeiemsitoT 2 yyacTka 1o 25 M (oAuH — BOJIM3M UCTOYHMKA 3arpsi3HEHMUS,
JIpyroi — B OTJAJIEHUH OT Hero). Ha kaxaoM U3 IByX y4acTKOB OepyT mpoObI u3 5 Todek (4 — no
yIjaM ydacTka, OjiHa — B LieHTpe) Ha riryoune 10-20 cm crepunbHbIM coBKOM. OTOHpatot no 200-
300 r mouBHI B IIMPOKOTOPJIBIE CTEPHIIbHBIE OaHKU C BaTHBIMU NpoOkaMu. Ha GaHKM HakjIenBaloT
ATUKETKHU, OTHPABISAIOT C HAPOYHBIM U CONPOBOAUTENBHBIM NUCHMOM. [IpoObI MouBHI cieayer
MCCJIEI0BATh Cpa3y K€ WU B TeueHue 6-18 yacos, coxpaHss ee pu teMieparype He Boie 1-5°C.

B sraGopaTopuu npoOy MoYBbl U3MENBYAOT, OCBOOOXKIAOT OT KAMHEH M TpyOBIX YaCTHII,
MIPOCEUBAIOT Yepe3 CUTO, THIATETHHO MepeMennBaT U oreemunBaT 30 r. B konly eMKoCThIo
500 M HanmBatoT 270 MII CTEPHIBHON BOAOIPOBOTHON BOIBI M BHOCST B HEE OTBELICHHYIO ITPOOY
MOYBbI, BCE UHTEHCUBHO BCTPSIXMBalOT 10 MUH W, HE JaBas OTCTOSTHCS YACTHIIAM CYCIICH3HH,
TOTOBSIT CEPUIO IECATUKPATHBIX MTOCIIE0BATENbHBIX pa3BeieHui. C ATOM 1IeNbI0 B IITATUB CTABAT
HyMepOBaHHbIE MPOOUPKH € 9 MIT CTepHIIbHOI BOJIBI B KaxK 0. B mepByto BHOCAT 1 MII cycrieH3uu
pOOBI TOYBBI, CMEIITMBAOT, 3aT€M | MJT U3 TEpPBOI POOUPKH IEPEHOCT BO BTOPYIO, CMEIITHBAIOT,
u3 Hee 1 M1 — B TpeThio U T.1. B pesynbrate B mpobupke Nel nosmydarot paseneHus noussl 1:100,
No2 — 1:1000 u T.1. IToaroroBaeHHbIE TAKUM 00pa30M MPOOBI TOUBHI UCCIIECAYIOT.

Onpedenenue obwezo mukpobrnoeo uucna. V3 nocneanux 3-4 mpoOUpOK OTIENbHBIMU
CTEPWJIBHBIMU MUIIETKAMH BHOCAT 1O 1 M1 B crepuibHble yamku [letpu (kaxmoe pa3BeneHue B
OTENBHOCTH). B Kaxkmyto vamky g00aBistoT 1o 15-20 M1 paciiaBieHHOTO U OXJIaXACHHOTO /10
45°C MIIA. OcTOop0oXHBIMH KPYI'OBBIMHU JIBHJKEHUSIMU COJEPKHMOE 4YalleK [EepEMEIINBAIOT,
OCTaBJIAIOT HA CTOJIE IJi YIUIOTHEHHs arapa. C 3acThIBIIEW Cpeloi YalllKu MEepEeBOPaYUBAIOT
BBEPX JHOM, HAJMKMCHIBAIOT U IOMELIAIOT B TEPMOCTAT AJIs1 KyJIbTUBUPOBaHUA Ha 24-48 yacoB npu
37°C. Boipocuine KOJIOHUH MOJCYUTHIBAIOT B KAX0M Yalllke, yMHOXAIOT Ha CTENIEHb Pa3BeACHNUS,
NOJYyYCHHbIE YHCIa CYMMHUPYIOT M BBIYUCISIOT CpeAHEapu(METHUECKOE YHCIO0, YTO COCTABHUT
KOJIMYECTBO MUKPOOOB, CoJlepKalIiuxcs B 1 I TOYBHI.

Onpedenenue Koau-mumpa nouevl. PasnuuHble pa3BeleHHs] CYCHEH3UH HPOObI MOYBBI
OTJIENLHON CTEpUJILHOM TMIIETKOM 3aceBaloT B mnpobupku co cpenoir Keccmepa (Ha 1 1
TUCTHILTMpOBaHHOM BoAbl 10 r menToHa, 50 Mt Obrubeit sxemuu, 2,5 T makTo3sl, 4 M 1% BogHOTO
pactBopa renipanBroieta). [loceBol BeiiepkuBatoT B Tepmoctare npu 43°C B TeueHue 48 4acos.
3areM mpoOUpPKHU € TOceBaMHU IpocMarpuBaroT. U3 Tex mpoOupok, rie ecTh razo00pa3oBaHue,
BBICEBAIOT IITPUXOM Ha arap DHJ0 B yamiku [letpu, kyneruBupytot npu 37°C 24 yaca. KpacHbie
KOJIOHMHM, BBIPOCIIME Ha arape, TUIOUYHBIE JUIsI OaKTepwil SUIepuxua, HCCICAYIOT: Ma3Ku
okpamuBaioT 1no ['pamy, mukpockonupyrot. [Ipm oOHapykeHUHM B Ma3Kax HOJUMOP(HBIX
KOPOTKHX I'PaMOTPULIATENbHBIX TAJIOUEK KpACHBIE KOJIOHUMH BHOBB IlepeceBatoT B cpery Kecciepa
JUIS TIONTBEPIKIACHUST Ta3000pa3oBaHusi B 4YUCTOW KyJbType E.coli. Hambomnbiee pa3BeneHHE
NOYBEHHOH CYCIEH3MH, B KOTOPOM OTMeueHa (epMEHTalus JIaKTO3bl (C ra3o00pa3oBaHUEM),
COOTBETCTBYET KOJIU-TUTPY MOYBBL.

KoHTpoJibHbIE BONIPOCHI
. Kakue nokaszaren y4uTbIBaloT Mpu 0aKTEPHOIOTMUYECKON OLIEHKE MOYBBHI.
MeTtonuka 0TO60opa mpood MOYBHI I UCCIICIOBAHUS.
[TonroroBka mpo6 K MCCIEIOBAHUIO.
Omnpenenenue o0IIEro MUKpOOHOTO YHCTIA.
. Omnpenenenue KOJIU-TUTPA MTOYBBHI.

.

.
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5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
B mpouecce mnpenogaBaHus UCHMIUIMHBI TPUMEHSIOTCS CIEAYIOMUE 00pa3oBaTEIbHBIC
TEXHOJOTHH: pa3BUBarolee oOyueHue, mpobieMHoe O0O0ydeHHe, KOJUIEKTHBHAs CHCTEMa
06y‘-IeHI/I$I, JICKIIMOHHO-3a4u€THas1 CHCTEMa O6y‘-IeHI/IH, TCXHOJIOTHA Pa3BUTUA KPHUTHYCCKOI'O
MBILUIEHHS (B TOM uncie «cause study»). [Ipu uTennu qaHHOTO Kypca IPUMEHSIOTCS TaKue BUIbI
JICKITUH, KaK BBOJHAS, JICKIUA-UHPOpMAIHs, 0030pHast, IPOoOJIeMHasl, JICKINS-BU3YaTH3aIHsl.
VYaeneHbI BeC 3aHATUH, MPOBOAMMBIX B HHTEPAKTUBHBIX (Qopmax (Jekius-Oecena,
JICKOUA-AUCKYCCHs, JICKIUA-KOHCYJIbTAllUA, np06neMHas[ JICKIOMYA, JICKIUA-BU3YAJIU3alusd, JICKIUA
C 3aIUTAHUPOBAHHBIMU OLIMOKAMH), OMpEAENsSeTCs TIaBHOW Leblo (MHCCHEW) MpOTrpamMMBbl,
0COOEHHOCTBIO KOHTHHTEHTA 06yqa101u1/1xca " COACPKAHNUEM KOHKPCTHBIX AUCHHUILINH.
PekoMeHnylOTCSI aKTUBHBIE U WHTEPAaKTUBHbIE (QOPMBI TPOBEIACHHS  3aHITHIA:
KOMIIBIOTCPHBIC CHUMYJIALNWH, ACJIOBBIC H POJICBBIC WIPHI, p3360p CHTyaHHﬁ, B COUY€TaHUHU C
BHEAyJAUTOPHOI paboToil ¢ 1enblo GOPMUPOBAHUS U Pa3BUTUS MPO(PECCHOHANBHBIX HAaBBIKOB
o0yyJaronuuxcsi.

6. YueOHO-MeTOANYeCKOe o0ecnieueHue CAMOCTOATEILHOIH padoThI CTY/ICHTOB
Buovl u nopsiook evinonnenus camocmosamensvHou pabomel:

1. M3y4yeHne peKkOMEeHI0BaHHOW OCHOBHOM U JIOTIOJIHUTEIHHON JIUTEPATYPHI.

2. NaopmanmoHHbIi TOUCK B paboTa ¢ MHTEPHET-PECYPCAMH.

3. BoimonHeHne npakTU4ecKux paboT, UX aHallu3, COCTABICHUE PE3IOME U BHIBOJIOB.

4. TloaroroBka K SK3aMeHy.

3amanus Uil CaMOCTOSITENIEHOM pabOThI COCTABIEHBI 10 pa3zesiaM U TeMaM, M0 KOTOPBIM
TpeOyeTcsi  AOMOJHUTENBHO  MpopaboTaTh HW  NPOAHATU3UPOBATH  PacCMATPUBACMBIMA
mpernoaaBaTesnieM MaTepuai B 00beMe 3alIaHUPOBAHHBIX 4acoB (58 vacoB mo ouHoit hopme u 96
1o 3a04HOM (hopme).

CamocTtosaTenbHas paboTa 10KHA ObITh cucTeMaTHueckoi. Ee pe3yibTarhl olieHuBatoTCs
nmpenoaaBaTCjicM W YUYUTBIBAIOTCA MNPHU aTTCCTAllUM CTYACHTA (HpOMe)KyTOLIHaSI arrecraguda I10
MoyII0, 3a4ueT). [Ipu aToM nmpoBoaUTCS Onpoc, MpoBepKa T1ab0pPaTOPHBIX PabOT U UX aHAU3.

Pasznennl U TeMbl 11 Buabl u coaecpkaHue CaMOCTOSITEeIbLHOM’ paﬁoTbI
CAMOCTOATCJIBbHOI0 U3YIYCHHU ST

MoayJan 1. BBegenne. CTpykTypa U MeTa00JIM3M NPOKAPUOTHYECKOH KJIETKH

Tema 1. [Ipeamer MUKpoOHOTIOTHH - KOHCIEKTUPOBAaHHUE TMEPBOUCTOYHHKOB U JPYrou
(KpaTkasi ICTOpUYecKas CIIpaBKa o y4eOHO TuTeparypsl;
Pa3BUTHUU MUKPOOHOJIOTHH ) - mpopaboTka y4eOHOro marepuana (1o KOHCIIEKTam

JeKIMH yuyeOHOM M Hay4HOW JUTEpaType) U MOArOTOBKA
JOKJIaJOB Ha CEMHHApPaX M IPAKTHUYECKHUX 3aHATHAX, K
Y4acTHIO B TEMAaTUYECKUX AUCKYCCHSX;

- IIOMCK U 0030p HAYYHBIX MyOJMKALUI U 3JIEKTPOHHBIX
MCTOYHUKOB MH(pOpPMAIMHU, MOJTOTOBKA 3aKIIOUEHUS IO
0030py;

- paboTa ¢ TeCTaMH ¥ BOIIPOCAMH JJIsi CAMOTIPOBEPKH;

- Hancanue pedeparos (dcce).

Tema 2. CTpykTypa, XUMHYECKUI - KOHCIIEKTMPOBAaHHME IIEPBOMCTOYHUKOB U  IPYrou
COCTaB U (PYHKIIMM KOMIIOHEHTOB y4eOHOH IuTeparypsl;
IIPOKAaPUOTHOM KIIETKH - mpopaboTka ydyeOHOro Martepuasia (IO KOHCIIEKTaM

JIEKIUK y4eOHOW W HAy4YHOU JIMTEpaType) U MOATOTOBKA
AOKJIAAOB Ha CCMHHApPAX M MPAKTUYCCKHUX 3aHATUAX, K
YYaCTHIO B TEMAaTHYECKHX JIUCKYCCHSIX;




- TIOUCK U 0030p Hay4YHbIX MyOJIMKAIUN U 3JIEKTPOHHBIX
HCTOYHUKOB HMH(pOpMAIMHY, MOJrOTOBKA 3aKIIOUEHUS MO
0030py;

- paboTa ¢ TeCTaMU U BOIIPOCAMH JJIsi CAMOIIPOBEPKH;

- Hartucanue pedeparos (3cce).

Tema 3. JleficTBre HpU3NIECKUX U
XUMUYECKHX (haKTOPOB Ha
MHUKPOOPTaHU3MBI

- KOHCHEKTHPOBAaHUE TIEPBOUCTOYHUKOB U JAPYrou
y4eOHOU JTUTEPATYPHI,

- mpopaboTka ydyeOHOro Martepuasa (IO KOHCIEKTaM
JIEKIUN y4eOHOW W HAyYHOU JIMTEpaType) U MOATOTOBKA
JOKJIAJ0B Ha CEMHHApax M MPAaKTHYECKHX 3aHATHAX, K
YYaCTHIO B TEMAaTHYECKHX JIUCKYCCHSX;

- TIOUCK M 0030p HAYYHBIX ITyOIMKAIMi U 3IEKTPOHHBIX
MCTOYHUKOB WH(OpPMAIIMHU, MOJITOTOBKA 3aKIIOUYEHUS IO
0030py;

- paboTa ¢ TeCTaMH ¥ BOIIPOCAMH JJISi CAMOTIPOBEPKH;

- HarucaHue pecdepartos (3cce).

Tema 4. MUKpOOpraHU3MbI Kak
CUMOMOTHYECKHUE TapTHEPHI

- KOHCIEKTHpPOBaHHE TMEPBOMCTOYHUKOB U JAPYToil
y4eOHOI TuTeparypsl;

- mpopaboTka y4eOHOro marepuana (1o KOHCIIEKTam
JeKIM y4eOHOM M Hay4yHOW JUTEpaType) U MOATOTOBKA
JIOKJIaJIOB Ha CEMHUHAapax M MPAaKTHUECKHUX 3aHATHUAX, K
YYacCTHIO B TEMAaTHUYECKHX JIUCKYCCHUSX;

- TMIOUCK U 0030p Hay4YHBIX MyOJIMKAIUN U 3JIEKTPOHHBIX
HCTOYHUKOB HMH(pOpPMAIMHU, MOJTOTOBKA 3aKIIOUEHUS IO
0030py;

- paboTa ¢ TeCTaMH ¥ BOIIPOCAMH JJIsi CAMOTIPOBEPKH;

- Hartucanue pedeparos (3cce).

Monayasb 2. [Intanue MmukpoopranusmoB. bpo:xenue. /Ibixanne syoakrepuid

Tema 5. [IlutaHue MUKpOOPTraHU3MOB

- KOHCIEKTHpPOBaHHE TMEPBOMCTOYHUKOB U APYroi
y4eOHO TuTeparypsl;

- mpopaboTka y4yeOHOro marepuana (1o KOHCIIEKTam
JeKIM yuyeOHOM 1M Hay4yHOW JUTEpaType) U MOArOTOBKA
JIOKJIaJIOB Ha CEMHUHAapax M MPAaKTHUYECKHUX 3aHATHUAX, K
YYaCTHIO B TEMAaTUYECKHX JIUCKYCCHUSX;

- TMIOUCK U 0030p Hay4YHbIX MyOJIMKAIUN U 3JIEKTPOHHBIX
HCTOYHUKOB HMH(pOpPMAIMHU, MOJTOTOBKA 3aKIIOUEHUS IO
0030py;

- paboTa ¢ TeCTaMH ¥ BOIIPOCAMH JJIsi CAMOTIPOBEPKH;

- Hancanue pedeparos (dcce).

Tema 6. bpoxenue. Tunsl
Oopoxenus. CniupToBOoe OpOKECHUE

- KOHCHEKTHPOBAaHUE IEPBOUCTOYHMKOB U JAPYrou
y4eOHOU JTUTEPATYPHI,

- mpopaboTka ydyeOHOro Martepuasa (IO KOHCIEKTaM
JIEKIUK y4eOHOW W HAyYHOU JIMTEpaType) U MOATOTOBKA
JOKJIAJIOB Ha CEMHHApax M MPAaKTHYECKHX 3aHATHUSX, K
Y4YacTHIO B TEMAaTHYECKUX JTUCKYCCHSAX;

- MOMCK U 0030p HAYYHBIX MyOJIMKAIIUI U AIIEKTPOHHBIX
MCTOYHHKOB MH(OPMAINH, HOATOTOBKA 3aKJIIOYCHUS IO
0030py;

- paboTa ¢ TeCTaMH U BOIIPOCAMH JUIS CAMOTIPOBEPKH;

- HanKcaHue pedepatos (3cce).

Tema 7. JIpixaHuE MUKPOOPTaHU3MOB

- KOHCIICKTHPOBAaHHME TIEPBOMCTOYHHKOB M JPYrod
y4eOHOH TuTeparypsl;




- mpopaboTka ydyeOHOro marepuayia (10 KOHCIEKTaM
JeKIMH yuyeOHOM M Hay4yHOW JUTepaType) U MOArOTOBKA
TOKJIAIOB HA CEMUHApax M TPAKTHUYECKUX 3aHATHAX, K
YUYacCTHIO B TEMAaTUYECKHUX JIUCKYCCHUSX;

- TIOUCK U 0030p Hay4YHbIX MyOJIMKAIUN U 3JIEKTPOHHBIX
HCTOYHHUKOB HMH(pOpMAIMHU, MOJrOTOBKA 3aKIIOUEHUS MO
0030py;

- paboTa ¢ TeCTaMM U BOIIPOCAMH JJIsi CAMOIIPOBEPKH;

- Hartucanue pedeparos (3cce).

Tema 8. 3anacanue KI€TOUYHOU
SHEPTUHU B MPOIIECCE ABIXaHUS

- KOHCHEKTHPOBAaHUE IEPBOUCTOYHUKOB U JApYro
y4eOHOM TUTEepaTyphl;

- mpopaboTka ydeOHOro marepuana (M0 KOHCIEKTaM
JeKUMH y4eOHON M Hay4yHOH JuTepaType) U MOArOTOBKA
JIOKJIaJIOB Ha CEMUHAapax M MPaKTHUECKUX 3aHATUAX, K
YYaCTHIO B TEMAaTHYECKHX JIUCKYCCHSX;

- MIOMCK U 0030p HAYYHBIX MyOJMKALUI U AJIEKTPOHHBIX
MCTOYHHUKOB WH(GOpPMAIIMHU, MOJTOTOBKA 3aKIIOUEHUS IO
0030py;

- paboTa ¢ TeCTaMH U BOIIPOCAMHU IS CAMOTIPOBEPKH;

- HarucaHue pedepartos (3cce).

MopayJsb 3. ApxebakTepun. 3Ha4ueHHe H MPAKTHYECKOe MCI0/Ib30BaHHE MUKPOOPraHNU3MOB

Tema 9. Apxebakrepun. O0mas
xapakrepucTtuka. Kiaccnpukanms

- KOHCHEKTHPOBAaHUE IEPBOUCTOYHMKOB U JAPYrou
y4eOHOU JTUTEPATYPHI,

- mpopaboTka ydyeOHOro Martepuasa (IO KOHCIEKTaM
JIEKIUN y4eOHOW W HAyYHOU JIMTEpaType) U MOATOTOBKA
JOKJIAJIOB Ha CEMHHApax M MPAaKTHYECKHX 3aHATHUSX, K
Y4YacTHIO B TEMAaTHYECKUX JTUCKYCCHSAX;

- MOMCK U 0030p HAYYHBIX MyOJMKAIIUI U AIIEKTPOHHBIX
HCTOYHHKOB MH(OPMAINH, NOATOTOBKA 3aKIIOYCHUS IO
0030py;

- paboTa ¢ TeCTaMH U BOIIPOCAMH JUIS CAMOTIPOBEPKH;

- HancaHue pedepatos (3cce).

Tema 10. ['pynmer apxebaxTepuit

- KOHCIEKTHpPOBaHHE TEPBOMCTOYHUKOB U APYroi
y4eOHOI TuTeparypsl;

- mpopaboTka y4yeOHOro marepuana (1o KOHCIIEKTam
JeKIM y4yeOHOM M Hay4HOW JUTEpaType) U MOArOTOBKA
JIOKJIaJIOB Ha CEMHUHAapax M MPAaKTHUECKHUX 3aHATHUAX, K
YYaCTHIO B TEMAaTHUYECKHUX JIUCKYCCHUSX;

- TMIOUCK U 0030p Hay4YHBIX MyOJIMKAIUN U 3JIEKTPOHHBIX
MCTOYHUKOB HMH(pOpPMAIMU, MOJTOTOBKA 3aKIIOUEHUS IO
0030py;

- paboTa ¢ TeCTaMH ¥ BOIIPOCAMH JJIsi CAMOIIPOBEPKH;

- HancaHue pedeparos (dcce).

Tema 11. 3nauenue u [Ipaktuyeckoe
UCIIOJIb30BaHUE MUKPOOPTaHU3MOB

- KOHCHEKTHPOBAaHUE IEPBOUCTOYHMKOB U JAPYrou
y4eOHOU JTUTEPATYPHI,

- mpopaboTka ydyeOHOro Martepuasa (IO KOHCIEKTaM
JIEKIUN y4eOHOW W HAyYHOU JIMTEpaType) U MOATOTOBKA
JIOKJIaJIOB Ha CEMUHApax M TMPaKTHUYECKUX 3aHATUAX, K
Y4YacTHIO B TEMAaTHYECKUX JTUCKYCCHSAX;

- MOMCK U 0030p HAYYHBIX MyOJIMKAIIUI U AIIEKTPOHHBIX
MCTOYHHKOB MH(OPMAINH, NOATOTOBKA 3aKIIOYCHUS IO
0030py;




- MOJEIHMPOBAaHWE  W/WIM  aHaIW3  KOHKPETHBIX
npoOJIEMHBIX CUTYaIlMi CUTYallnH;

- paboTa ¢ TeCTaMH U BOIIPOCAMHU JUIS CAMOTIPOBEPKH;

- HarucaHue pedepartos (3cce).

7. ®OHJ OULEHOYHBIX CPeACTB /AJs NPOBeJeHHsl TeKYLIero KOHTPOJIsI yCIeBaeMOCTH,
NMPOMEKYTOYHOM ATTEeCTAIMM M0 UTOTaM OCBOCHUS JUCIUIJIMHBI

7.1. Tunoevie kKonmpovHble 3a0anus

IlepeyeHb KOHTPOJbHBIX BOIIPOCOB W 3a1aHUMH
1. TIlpenmer u 3aauu MUKpOOHOJIOTHH; €€ MECTO U POJIb B COBPEMEHHON OMOJIOTHH.
2. Knaccudukauus peakuuii B3auMOJCHCTBHA KIETKHM C MOJIEKYJISIPHBIM KHCIOPOJOM
(Ckynaues, 1969).
3.  DOBoJIOLMS MUKPOOPIaHU3MOB.
4. 3HaueHue MUKPOOHMOJIOTUHU B HAPOJIHOM XO35UCTBE U 37PaBOOXPAHEHUU.
5. Bpoxenue (onpeneneHue, KpaTtkasi XxapakTepucTuka). Buabl OpoxeHuit.
6. CHMOHMOTHYECKHE acCOUMAIMM MHUKPOOPTAaHW3MOB (pacTeHUi, >XHUBOTHBIX, YEJIOBEKA).
[TaToreHHBIE MUKPOOPTaHU3MBI.
7. T'naBHble HampaBiIEHUS Pa3BUTHSI COBPEMEHHON MUKPOOUOJIOTUH.
8. /luocMoTHYECKHE MPOLIECCHI; COCTOSHUE Typropa; IiasMoJIn3 U IJIa3MOITH3; BbIBOJ, BELIECTB
U3 KJIETKU.
9. Tunsl cumObuo3a (3K30- U 3HAOCUMOMO3, MyTyalu3M M Mapa3uTu3M; (akyJIbTaTUBHBIE U
00JMTaTHBIC CHMOMOHTHI).
10. HMcropust OTKpBITUS MUKPOOPTaHU3MOB.
11. JlpixaHue MHKPOOPTraHU3MOB Kak Ouosormueckoe okucienue. lIpsmoe u Hempsmoe
OKHCJICHUE.
12. Ponp MUKpPOOpPraHu3MOB B IIpolLeccax IUIOJOPOAUS TOYBBI, NEPBUYHOM MPOIYyKLUUHU
BOJI0EMOB, MUHEPAJIN3ALINNA OPIraHUUYECKUX BEILIECTB, B MECTOPOKICHUSAX MTOJIE3HBIX HCKOIIAEMBIX
U B IpyTUX NIPOU3BOJICTBAX.
13. Pons JI. Ilactepa B hopMupoBanuu MukpoOuonoruu u 3nauenue padot P. Koxa.
14. Vcnonb3oBaHNE MUKPOOPTraHU3MaMHU BICOKOMOJIEKYJISIPHBIX COEIMHEHUHN 1 HEPACTBOPUMBIX
B BOJIC BEILIECTB.
15. Ponb MUKPOOPraHM3MOB B KPYTOBOPOTE BEIIECTB B MIPUPO/IE.
16. Pa3zurue mukpobuosnoruu B XIX-om n XX-om Bekax (M. beiiepunk, C.H. Bunorpaackuii,
J.W. UBanoBckuid, A. Kiroiisep, A. ®nemunr u ap). Pa3BuTtre oTedecTBEHHON MHUKPOOHOIOTHH.
17. CamnpocuTtsl 1 napasutsl. [IpoToTpods! 1 aykcoTpodbl. IBI0- U FIK30LUTO3 Y F3YKAPHOT.
18. PacnpocTtpaneHne MUKpOOPraHU3MOB B ITOYBE, BOJE U BO3IyXE.
19. OcHOBHbIE METO/Ibl MUKPOOHOIOTHYECKUX UCCIIEIOBAHUI.
20. 3HayeHHe MaKpO- U MUKPO3JIEMEHTOB, POCTOBBIX BELIECTB B MUTAHUH MUKPOOPTraHU3MOB.
Tpancnopt u 1uddy3ust TUTaTENbHBIX BEIIECTB.
21. Tpancaykuus v KOHbIOTALUS Y MUKPOOPTaHU3MOB.
22. IIpoxapHOTHBIE U DYKapUOTHBIE MUKPOOPTaHU3MBI; CXOJICTBO U OCHOBHBIE Pa3Iu4Hs.
23. OcHoBHbIE OHWOZIEMEHTHl W MHKPODJIEMEHTHL. THIBI THTaHUS MHKPOOPTaHH3MOB:
doroTpodus u xeMoTpodus; aBToTpodus u reTepoTpodusi; TMTOTPOPU U OpraHOTPOPHUs.
24. MoaudukanmoHHAs U3MCHUNBOCTbD.
25. OcHOBHbIE OTINYUS KIETOYHBIX (POPM KU3HU OT BUPYCOB.
26. IlepeHOCUMKH AJIEKTPOHOB U 3JEKTPOHTPAHCIIOPTHBIE CUCTEMBI; UX OCOOEHHOCTH y pPa3HBIX
MHUKPOOPraHu3MoB; poib AT® u cnocoOs! e€ 0Opa3oBaHusl.
27. Tpanchopmanms (TeH. peKOMOWHAIINS).




28. IpuHOMOBl KIacCH(PUKANNK, TPaBUIa HOMEHKIATYPHl W WACHTH(QHUKAIMHA MPOKAPHOTHBIX
MUKpPOOPranu3MoB. Onpenenureny OakTepHii.

29. Metabonmu3M Kak UCTOYHHUK DHEPTUu (00IIas XapakKTepuCTHKa). AHa0OIM3M U KaTaboIH3M.
@DOTOCHHTE3 U XEMOCHHTES3.

30. MyTammonHasi ”3MEHYHUBOCTb.

31. JlaTe ompeneneHus W KPAaTKyH XapaKTEPUCTHUKY: Pa3HOBUIHOCTH, IITAMMY, CMEIIAHHBIM
KyJbTypaM, YUCTHIM KYJIbTypaM, MOIMYJIALNN U KIOHY.

32. BnusiHue ruapocTaTHuecKoro  naBieHus. JlelicTBMe  XMMHUYECKMX ~ BEIIECTB  Ha
MUKPOOPTaHU3MBI.

33. HacneacTBeHHOCTh, €€ MaTepHUaIbHbIe OCHOBHI.

34. Kparkas  xapakTepucTHKa  MOPQOJOTHH  MHUKPOOPraHW3MOB.  Mopdomornueckne
Pa3HOBUIAHOCTH OaKTepHil.

35. YcroiunBOCTh  MHUKpPOOPTaHM3MOB K  Y@-ydyaM, HMOHHU3UPYIOIIEMY  H3JIYUYEHHUIO.
doTopeaKkTUBaIIUS.

36. Perynsauust metabonuzma.

37. DykapuOTHI: KpaTKas XapaKTepucTUKa rpuOoB, BOJOPOCIEH U MPOCTEUIITHX.

38. JlelicTBue Ha OaKkTepHil BUIUMOTO CBETa, KOCMUYECKUX U PEHTT€HOBCKUX JTy4eil.

39. CuHTe3 OCHOBHBIX OMOMIOTUMEPOB MUKPOOPTaHU3MAMHU.

40. CrpoeHue 000JI0YKH U KJIETOYHOU CTEHKU OaKTEpU.

41. Crepunuzanus (oO1mas xapakTepucTuka). Buabl crepunuzaum.

42. YcBoeHHE COEIUMHEHUH a30Ta. ACCUMWISLMOHHAs HUTpATpenyKuus U  (Qukcauus
MOJIEKYJISIpHOTO Kuciopoaa. CBOOOIHOXKUBYIIUE U CUMOMOTHYECKHE a30T(HUKCATOPBHI.

43. OCHOBHBIE OTJINYHS KIETOUYHBIX CTeHOK «I'p+» u «['p-» Oakrepuii. Okxpacka mo ['pamy.

44. JleiicTBue Ha OaKTepuil BRICOKUX KOHIICHTPAIMI paCTBOPEHHBIX BeliecTB. Jle3nHdpeKuus.
45. Accumwismus Gopmanbaeruaa metwiorpodamu. 3nadenue L[TK u rmokcumaTHOTO MIyHTa
B OMOCHHTETHYECKHX MpOIeccax.

46. JlaTb KpaTKyIO XapakTepuCTHKY: L-popmam, nmpoToriactam, ceporiactaM U MUKOIIIIa3MaM.
47. BnusiHue BBICYIIMBAHHWS HAa MHUKPOOpraHu3mbl. Jlmodwmmsarnus. JleicTBue HHU3KHUX
TEMIIepaTyp Ha BBKMBAEMOCTh OAKTEPHIA.

48. AccUMWISIHS YTIIEKUCIOTHI aBTOoTpodamu u rereporpodamu. PudynozodudochaTHbIi UK
(ki KansBuHa).

49. CtpoeHue KryTUkoB. /leneHue 6akTepuii Mo KOJTUYECTBY M JIOKATU3AINH KTYTUKOB. DOopMBbI
TBUKCHHS OaKTEePHil.

50. Bnusaue Temnepatypsl Ha 6aktepuid. [leneHue 6akTepuii B 3aBUCUMOCTH OT TEMITEPATypPHOTO
ONTUMYyMa.

51. DBomronus MUKpOOPTraHU3MOB.

52. Peaknum Takcuca. PeCHUYKM ¥ UJIN, UX 3HAYEHHE.

53. 3nauenne pH cpempl mIa pocTta MHUKPOOPTaHU3MOB. ANUA0GUIBI, HEUTPOPHUIIBI,
aJKano(uIIbL.

54. ®ororpodubie OakTepun U HOTOCHHTES.

55. Knerounas memOpaHa ¥ BHyTPHKJIETOUHbIE MEMOPAaHHBIE CTPYKTYPbI, UX (DYHKIIHH.

56. OTHOIIEHHE MUKPOOPTaHU3MOB K MOJIEKYJISIpHOMY KUcIopoay. [leneHue Gaktepuii Mo TuIry
JBIXAHUSI.

57. KapboHaTHOE U CEpHOE JbIXaHUE.

58. Crpoenue 6axtepuansHoro siapa. Crpykrypa JHK u perumkarus.

59. Ocmotuueckoe  maBneHue. OcobOennoctu  ocmodmioB. [ammodunsl.  CrocoOb
OCMOPETYJIALINH.

60. CynnaTHoe ApIXaHUE.

61. N3omopdHoe nenenne GakTepuil v MOJIOBOM MPOLIECC.

62. JleiicTBue Ha OaKTEpUil BUIUMOTO CBETa, KOCMUYECKHX U PEHTTCHOBCKUX JTyUEH.

63. Jlenutpuduxamnys u BOCCTAHOBICHUE HUTPUTOB.



64. Jlathb KpaTKylO0 XapakTEPUCTHKY CHOpOOOpa3oBaHMIO. bHosormdeckoe 3HAa4YEHUE CIIOP.

9H,Z[OCHOpBI, OK30CIOPbI U ITUCTHI.

65. XapakrepucTUKa pocTa MUKpPOOPTaHU3MOB B KHUJIAKOW U TUIOTHOM MUTATEIbHBIX Cpeax.

66. Kparkas XapakTepuCTHKa XEMOOPraHOTPO(}OB (THOHOBBIC OaKTEpUH, KeIe300aKTEPUH,
BOJIOPOJIHBIE OaKTEepHH, KApOOKCHIO0AKTEPHUH).

67. OcoOeHHOCTH cOCTaBa U OPraHU3aMH apXeOaKTEepH.

68. MaremaTuueckoe  BbIpa)KEHUE
(9KCTIOHEHINANIBbHOI) (ha3ze.

69. Ana’poOHoe  jApIxaHue  (XapakKTepucTuka,  Kiaccupukanus, OOmWMNA  MPUHIUII

ocymie CTBHGHI/IH) .

70. Kpatkasi xapakTepHCTHKa APO}NOKEH, MHUIEIHAIBHBIX TPUOOB, MHUKPOGOPM BOJOPOCIECH U

Pa3MHOKEHUS

npocteimux (xum. CocTaB, IIUKIIBI PA3BUTHUS U PA3MHOKCHHUS).
71. pocT MUKpOOPTaHU3MOB (OIpeAeiieHne 00beMa U MacChl MUKPOOPTAHU3MOB).

72. OOmas xapakTepUCTHKa METHJIOTPO(OB, CBETALMXCSA OakTepuil. XeMmMoiauToTpodbl U

OCYHICCTBIACMBIC MU ITPOLICCCHI.

73. Knaccncbnxauml IMMUTATCIIBHBIX CPCH. HpI/IHI_II/IH QJICKTHUBHOCTH, YHCTBHIC U HAKOIIUTCJIIBHBIC

KyJbTypbl. [IpuHIMIIBI 1 METO/IBI KyIbTUBUPOBAHUS OaKTEpUil.

74. 3aKOHOMEPHOCTH POCTa YHUCTBIX KYJIbTYp HpPU NEPHOAMYECKOM BBIPALIUBAHUU (KpUBas

pocta), 0COOCHHOCTH OTIIEIBHBIX (a3.

75. KpaTkast XapakTepUCTHKa BaXKHEMIIMX MHKPOOPTaHM3MOB YYacTBYIOLUIMX B a3pOOHOM

OKHCIICHHH O0€TIKOB (aMMOHHU(HUKAIHSA), YTIIEBOIOB, YTIEBOAOPOIOB.

IIpuMepHbIii epeYyeHb TECTOBBIX 3aJaHNH JJIS TEKYIIEro ¥ MPOME;KYTOYHOI0 KOHTPOJIS

01. K mapoBuaHbIM OaKTEpPHUSIM OTHOCSITCS:
a) BUOPUOHBI

0) capIyHbI

B) AMIUTIO0aKTEpUU

T') CIIUPUILTBI

02. B BHae LIENOYKHK pacroaaratoTcs:
a) CTaQHUIOKOKKH

0) CTPENTOKOKKH

B) TETPAKOKKH

T') MCHUHTOKOKKH

03. B BHE «BUHOTPAIHBIX TPO3ACII»
pacmoararmTcs:

a) MCHUHTOKOKKH

0) CTPENTOKOKKH

B) CTa(hpHIIOKOKKH

T') TETPAKOKKHU

04. XapakrepHucTuKa JOPOTPUXHIA:

a) UIMEIOT OJIMH KTy THK

0) KTYTUKHU PACIIONIAralOTCs B BUE ITyYKOB
1o 000MM KOHIIaM

B) )KTYTHKH PACIOJIAarafOTCs B BUJIC TyYKOB
Ha OJIHOM KOHIIE OaKTepuu

T') )KT'YTUKU PACIIONATAIOTCS TI0 IEPUMETPY

05. ITo pacroyioKeHUIO XT'YTHKOB OaKTepUu
TEISATCS:

a) Ha aMUTPUXUA
0) Ha TUTIJIOKOKKH
B) Ha ayTOTPOQBI
T') Ha reTepoTPOQBI

06. CraduaoKOKKH pacroaraioTcs B BUJIE:
a) TTaKeTOB

0) Lermoyek

B) OJIMHOYHBIX KJIETOK

') TpO3AbEB BUHOIPA/Ia

07. Cnopsl obpa3zyer

a) BO30yIuTens 00TyIM3Ma

0) OpromHoTH(O3HAS MaToUKa
B) KHIIIEUHAs MajovKa

I') XOJIEPHBII BUOPHOH

08. I'pamorpunaTensHble 6aKTEpUU
OKpAIIHBAIOTCS:

a) METHJICHOBBIM CHHUM

0) reHIIMaHBHOJIETOM

B) (YKCHHOM

r) pactBopoM Jlroross

Oaktepwii B JIOrapUPMHUECKON



09. B Buje TIOKOB WJIM TAKETOB
pacroJararTcs:

a) CaplMHbBI

0) MHUKTOKOKKH

B) CTa(hMIIOKOKKH

T') CTPENTOKOKKH

10. ITanmoukoBUIHYIO GOPMY UMEIOT:
a) CIIUPUILIIBI

0) capLMHbI

B) OakTepun

T') CIUPOXETHI

11. K oOnuratHeiM aHa3p0oOaM OTHOCHT:
a) XOJICpHBII BUOPHOH

0) KImocTpuaAnyM O0TyIU3Ma

B) MEHUHT OKOKKH

T') BUPYC KOpH

12. KoHcepBupyoniei cpeioi iBiasercs:
a) MITA

6) MIIb

B) TJIMIIEPUHOBAsS CMECH

I') IeNTOHHAs BOJA

13. baktepronorudeckuii METoA NCIONb3YIOT
JUISL TUATHOCTHUKH:

a) rermatura A

0) rpummna

B) KOpH

T') XOJIEPbI

14. K npocTbIM cpeslaM OTHOCSIT:
a) MITA

0) pu3nOIOrHUECKUil pacTBOP
B) cpeay DHIIO

r) cpeny JleBnna

15. Tlo Tuny nuTanus 6aKTepUu ACTATCH:
a) 1ohoTpUXUn

0) canpopuTsl

B) aHa’POOBI

T') ANMUI00AKTEPHH

16. Ilu Ty IbIXaHUS MUKPOOBI AETIATCA:
a) ¢akyIbTaTUBHBIE

0) IUTIJIOKOKKH

B) TeTepoTpOdbI

I') CTPENITOKOKKH

17. Tlo xapakTepy MUTaHUSI MUKPOOBI
JEIATCSA:

a) a’poObI

0) aHa’pOObI

B) CIIMPUJILIBI

T') TeTepOTPOPHI

18. K cn0kHBIM cpeiaM OTHOCHT:
a) MITA

6) MIIb

B) cpeay DHIIO

T) (pU3HOTIOTHYECKHI pacTBOP

19. Yepes nouBy nepenaroTcst ”HPEKINH:
a) OP3

0) KOpb

B) OCIIEHCTBO

r) 60Tynu3mM

20. UcTouyHNKOM HH(EKIUH SIBISIETCS
a) BoJIa

0) BO3IyX

B) TpSI3HBIE PYyKU

) 00JIBHOE KUBOTHOE

21. K 300HO3HBIM HH(EKIUSIM OTHOCHT:
a) TpHUIIII

0) suyp

B) X0JEpy

T) IIUTeIIe3

22. K aHTpOonoHO3HBIM HHPEKIHSIM OTHOCSAT:
a) muresie3

0) GereHcTBO

B) cal

T') calIbMOHEJIE3

23. Yepes Boay nepenaercs:
a) renatut C

0) Masnspust

B) KOpb

r) OpromHo# T

24. MexaHu3MOM Tepeaadr HHPEKIII
SIBJISICTCSL:

a) KOHTaKTHO-OBITOBOM

0) KOHTaKTHBIA

B) MIUIIEBOM

') BOJAHBIN

25. DK30TOKCUH BBIACTSACTCS BO30YIUTEISIMHU:
a) rpumnmna

6) OP3

B) nudrepun



I') JU3EHTEpUN

26. K aHTpOnOHO3HBIM HH(EKIUSAM OTHOCST:

a) CUOUPCKYIO SI3BY
0) cam

B) ALLYD
T') KOpb

27. Yepes Bo3ayX MepeaacTcs:
a) CTOJIOHSK

0) OeIIeHCTBO

B) KOpb

T') SLIEPUXHO3

28. lcTOYHNKOM UH(EKINH SBIISTFOTCS
a) mocTeapHoe Oenbé

0) BIIK

B) UTPYLIKH

) 6aKTEpHUOHOCUTEND

29. MexaHu3MOM Nepeauu sSBIsSETCS:
a) MHIICBOH

0) 1MoI0BOM

B) BO3YILIIHO-TIBUIEBOM

') TPAHCMHUCCHUBHBIN

30. K GakTepusiM OTHOCSATCS BO30YIUTEIH:
a) rpunmna

0) cambMOHeIIe3a

B) KOpH

') MaJIIpUn

31. K aHTpOMnOHO3HBIM HH(EKLIUAM OTHOCST:

a) Opymemnes
0) OeIIeHCTBO
B) CKapJaTUHY
T) JIeHIIMaHN03

32. ITaTOreHHOCTh — CIIOCOOHOCTD:

a) BBI3BIBaTh MH(MEKITMOHHBIA TPOIIECC
0) CeHCHOMITM3UPOBATh OPTaHNU3M

B) PacHICTUIATH TITFOKO3Y

T') pacuIeIUIsTh

33. MexaHu3MOM Nepeaaun sBISETCS:
a) MapeHTepaIbHBIN

0) BO3IyIIHO-KATEIbHBIH

B) TTOJIOBOM

') BOJAHBIN

34. Yepes nouBy nepeaercs:
a) OP3

0) renatut B
B) renatut C
r) OprONIHO TH(

35. TpaHCMHCCHBHBIM IIyTEM NEPEIACTCS:
a) TPHUIII

0) aHruHa

B) nudrepus

r) IMxopanaka J001a

36. Uepes nuiy nepenaeTcs:
a) Mamspus

0) Kopb

B) TPUII

I') cCaJIbMOHEIIE3

37. IIpAMbIM KOHTaKTOM HEPEIAeTCsI:
a) cKapJaThHa

0) mudrepus

B) CaJIbMOHEJLIE3

T) CU(HITUC

38. K GakTepnaibHbIM HHPEKIHSIM OTHOCSIT:
a) TPHUIII

0) n1sIMOI03

B) renaTtuT A

r) audrepuio

39. DK30TOKCHH BBIJEISIOT:
a) KUIIeYHas TMaJovyKa

0) CaTbMOHEJUTBI

B) CITOPBI CTOJIOHSIKA

I') BUPYCHI sIypa

40. CnupoxeThl BbI3BIBAIOT:
a) OpromrHO# TH(

0) cudumuc

B) TPHIIIT

I') MCHUHTHUT

41. AHTUOMOTHUKH TIPOAYLIHPYIOT:
a) TpUOBI

0) ocTpHULIBI

B) KJICIITH

') MOCKHUTBI

42. K XMMHOTEPANEBTUYECKUM CPEICTBAM
OTHOCSIT:

a) aHTUOMOTUKH

0) BaKIIMHBI

B) CBIBOPOTKH

) TyOEpKYJIUH



43. K aHTHOMOTHKAM OTHOCSIT:
a) HUCTaTHH

0) pacTBOp TITIOKO3bI

B) PuBanon

T') aHAJIbTUH

44. Bupychbl BBI3BIBAIOT:
a) cudumuc

0) Kopb

B) OpIOIIHOM TH(}

T') CBIITHON TH(}

45. Bupychbl BBI3BIBAIOT:
a) TIOJTMOMUEITUT

0) xonepy

B) CUOMPCKYIO 53BY

r) mapatud A

46. [Ipocreiiiine BbI3bIBAIOT:
a) siyp

0) nudTepuro

B) TpHIII

B) MaJIIPHIO

47. I'puOBbl BBI3BIBAIOT:
a) MUKOTOKCHUKO3BI

0) TU3EHTEPUIO

B) cal

T') MAJISIPHUIO

48. ®opmoii BeITTyCKa (DaroB sBISETCS:
a) MOPOIIKH

0) TabneTKn

B) Ma3b

T') OTBap

49. IIpuponoii ¢aros sIBIASIOTCS:
a) rpuObI

0) OakTepun

B) BUPYCHI

T') MPOCTEHUIIINE

50. EcTecTBEHHBII AKTUBHBIIT UMMYHHUTET
BBIPa0aTHIBACTCS B Pe3yJIbTaTe:

a) BBE/ICHUS BAaKIMHbI

0) mepeHeceHHoro 3a00IeBaHHS

T') BBEJICHUSI aHAaTOKCHHA

T') BBEJICHUSI UMMYHOTTIOOY THHA

51. EcrecTBEeHHBIN aKTUBHBII UMMYHUTET
BbIpa0aTHIBAETCS B pe3yJIbTaTe:

a) BBE/ICHUS CHIBOPOTKHU

0) BBEJICHUS aHTUOMOTHKOB

B) TIEPEHECEHHOT0 3a00JICBaHUS
T) penuanBa HHGEKIUU

52. EcTecTBEHHBII NaCCUBHBI UMMYHUTET
BBIPaOaTHIBACTCS B PE3YJIbTATE:

a) MOJyYeHUs aHTUTEIN Yepe3 IUIALEHTY OT
MaTtepu

0) Benenus Oakrepuodara

B) BBEJICHUE CHIBOPOTKHU

T') IEPEHECEHHOT0 3a00IeBaHMs

53. ckyccTBEHHBIN TACCUBHBIA UMMYHHUTET
BbIpa0aThIBAETCS MIPU BBEICHUU:

a) U TEepUIHOTO aHATOKCHUHA

0) npoTuBOAN(TEPUHHON CHIBOPOTKH

B) TyOepKyInHa

r) budukoma

54. JInst mOCTaHOBKH CEPOJIOTUYECKON
peaxiuy 1a00opaTOPHBIM MaTepUaAIOM
CITYKHT:

a) Kaj

0) Moya

B) KEJIUb

I') KPOBb

55. UckyccTBEHHBIN aKTUBHBIM UMMYHUTET
BbIpPAa0ATHIBAETCS TOCIIE BBEACHUS:

a) TyOepKynInHa

0) oudukoma

B) BCXK

T') MCHUIMIUTAHA

56. JIns TMarHOCTUKY KUIIEYHBIX HHDEKITNH
71a00paTOPHBIM MATEPUAIIOM CITY)KHT:

a) Moya

0) CIIMHO-MO3rOBast KUIKOCTh

B) MOKpOTa

T) Kaj

57. CpenctBaMu MMMYHOTEPAIIUU SIBIISIFOTCSL:
a) aHTUOMOTHUKH
0) CBIBOPOTKH

B) HUTPO(ypaHbI
I') aJVIEpPIreHBI

58. CpencTtBaMu MMMYHOTEPAIIUU SIBIISIFOTCSL:
a) cynudaHnIaMH bl

0) mpuTOBOMAJISIPUIHBIE TIpEeNapaThl

B) UIMMYHOTJIOOYJTUHBI



T') BAaKIIUHbI

59. UckyccTBEHHbIE aKTUBHBIH UMMYHHUTET
(dbopmupyeTcs mociie BBEACHU:

a) TUCTOrI00yIMHA

6) AKZIC

B) OakTepuodara

) HOpcynb(dazona

60. K rpynmne npoduaakTHIeCKIX
MpenapaToB OTHOCAT:

a) acIupyH

0) BaKIIUHBI

B) TUarHOCTUKYMBbI

I') aJJIepreHsl

61. CpencTBOM MaccUBHON UMMYHU3ALUN
SIBIISTFOTCS:

a) BCK

6) OIIB

B) Ongukon

I') IPOTUBOTPHUIIIO3HBIH UMMYHOTIJIOO0Y TNH

62. AKTUBHBII IMMYHUTET BbIpaOaThIBaeTCS
B pe3yJIbTaTe:

a) BBEJICHUS CBIBOPOTKHU

0) mepeHeceHHOro 3a00IeBaHHS

B) BBeICHUS OakTepuodara

I') aHTUOMOTHUKOTEPAITUT

63. K cnermuduueckum pakropam 3aimnThi
OpraHu3Ma OTHOCST:

a) aromuTel

0) aHTUTENH

B) KOMILJIEMEHT

T') HOpMaJIbHYI0 MUKPOGIIOpY Tella YeIOBEKa:

64. K cBoiicTBaM aHTUT'€HA OTHOCHT:
a) 4y’KEpOJHOCTh

0) BUPYJICHTHOCTD

B) MaTOT€HHOCTh

I') TOKCUT€HHOCTD

65. K nueHTpanbHbIM OpraHaM UMMYHHOH
CHUCTEMBI OTHOCST:

a) CEJIe3CHKY

0) cepare

B) TUMYC

I') KPOBb

66. K nieHTpanbHbIM OpraHaM HMMYHHOMI
CHCTEMBI OTHOCHT:

a) KpOBb

0) TuMQOy3IBI

B) KO>KHbIE TIOKPOBBI
') MMH/TQJIAHBI

67. K nepudeprueckum opraHaMm UMMYHHOU
CUCTEMBI OTHOCST:

a) JKeITyI0K

0) TUMQOY3ITBI

B) KOXHBIE TIOKPOBBI

T') CIM3UCTBIE 000TOUKHU

68. Knerounbimu (hakropamu
Hecneun(puIecKoi 3auTsl OpraH1u3mMa
SIBIISTEOTCSI:

a) aHTUTCHBI

0) aHTUTENA

B) MOJIMHYKJIEAPHI

') KOMIUIEMEHT

69. K; cpenctBaM akTUBHON MMMYHHU3AIIUH
OTHOCSIT:

a) CBIBOPOTKH

0) BaKIIMHBI

B) OpyLeIUTHH

') MaJICUH

70. K HecienupudecKuM ryMopaabHbIM
(hakTopaM 3amUThl OpraHU3Ma OTHOCSIT:
a) Makpodaru

6) 6a3o¢ bl

B) P03UHO(UIIBI

) UHTEpPEepOH

71. CpencTBOM UIMMYHOTEpAIIUH SIBIISIETCS:
a) MaJICHH

0) aHTpaKCHH

B) MPOTHBOCUOMUPES3BEHHBIN TJIO0YIUH

T) (U3NOIOTHUECKUI pacTBOP

72. K cpeacTBaM nacCUBHOM MMMYHM3AIIUN
OTHOCHIT:

a) TyJISIPEMUNHYIO BaKI[UHY

0) rPUNIO3HYIO BaKIIUHY

B) OpIOMHOTH()O3HYIO BaKIIUHY

T') MPOTUBOCTOJIOHAYHYIO CBIBOPOTKY

73. Peakuueit 'HT saBnsaercs:
a) aHa(UIIAKCUS

0) KOHTpakKTypa

B) UHGEKIIMOHHAS aJlIePTHs
T') almneHIuIHUT



74. C 1enbio BbIsBIECHUS MHPEKINOHHON
AJIEPTHH AJIJIEPTEH BBOJIAT:

a) BHYTPUMBIIIEYHO

0) BHyTPUBEHHO

B) BHYTPUKOXKHO

T') IEpOPaAITLHO

75. Peaxuueit I'3T sBnsercs:
a) aHaunakcus

0) aronuu

B) KOHTAKTHas aJuleprus

I') ChIBOPOTOYHAsl OOJIE3Hb

76. 1ns npopuinakTuku nudrepun
UCMOJb3YIOT Ipenapar:

a) OIIB

0) AJIC

B) BCXK

r) CTU

77. CiocoOHOCTh aHTUTE€HA
B3aMMO/ICIICTBOBATH C aHTUTEIAMHU
Ha3bIBAETCS:

a) peaKTUBHOCTHIO

0) UMMYHOTE€HHOCTBIO

B) crieu(pUIHOCTHIO

T') TOJICPAHTHOCTHIO

78. Knetkoid, 3amyckaroiei HMMYHHBIN
OTBET SIBJIICTCS:

a) B — numdonur

0) makpodar

B) T- mumdorut

') MUKpodar

79. Cneun¢pu4HOCTb aHTUT'€HA 00YCIIOBIICHA
HaJU4IMEM y HETO:

a) TSDKEJION 1ernu

0) Jerkoi nenu

B) aKTUBHOTO LIEHTpa

T') IETePMUHAHTHOMN TPYTIIIBI

80. CriennpuaHOCTH aHTUTENA 00YCIIOBIICHA
HaJIMYUEM Yy HETO:

a) TSDKEJIOHN 1enu

0) JIerkoi nenu

B) aKTHBHOTO IIEHTPA

T') JIETePMUHAHTHOU TPYyTIIIBI

81. IloBbiieHne KoHeHTpanuu Ig E
HaOII0aeTCs TIPH:

a) OTTOPKCHUU TpaHCIIAHTaTa
0) CEHHOIi JTMXOpaaKe

B) TEMOJIMTUYECKON O0Je3HU
HOBOPOYK/ICHHBIX

I') CBIBOPOTOYHOM O0JI€3HU

82. B neTckoM caay BO3HUKJIIA BCIIBITITKA
mmresie3a. Kakoit npenapar Bel Oyaure
WCTIOJIB30BATH ISl MPOMUITAKTHKH STOTO
3a00JeBaHNsl Y KOHTAKTHBIX JETeil:

a) caJbMOHEJUIE3HbIN OakTepruodar

0) HUCTaTHH

B) XJIOPUCTBIN KaJIbIUI

T') TU3EHTEpUIiHbIN OakTepuodar

83. bakTeproIIOrHUECKHA METO/] HCIIOIB3YIOT
JUTSL TMaTHOCTHKH:

a) Kopu

0) renarura C

B) MaJIIpUU

I') calbMOHEIe3a

84. Bupycoaoruueckuii MeTo UCIIOJIb3yeT
JUISL TUATHOCTHKHU:

a) caJIbMOHeIe3a

0) Manspuun

B) OanaHTH/IMAa3a

T') KOpH

85. IIaTOreHHOCTh — 3TO CBOMCTBO:

a) OMOXUMUYECKOE

0) XxapakTepUCTHKA IIITaMMa MUKpOoOa
B) UMMYHOJIOTHUECKOE

T') aJJIEProJIOTHIECKOE

86. K 6akTepuanbHbIM HHPEKIHSIM OTHOCST:
a) BETPSIHYIO OCITy

0) HaTypaJIbHYIO OCITY

B) MJISIPUIO

r) nudreputo

88. TyOepKyauH UCTIONIb3YETCs ISt
MTOCTaHOBKH:

a) mpoOsr MaHTy

0) peaxmuu [1luka

B) peakuuu [{uka

r) onpenenenne COD

89. B nouBe AJIMTENBHOE BPEMSI COXPAHSIETCS:
a) BUPYCHI KOpH

0) BUPYCBHI KPaCHYXHU

B) BO30yauTenu 00TyInM3Ma



T) cTadUIOKOKKH

90. [TapeHTepaJIbHBIM IyTEM MEpPEAAETCS:
a) TPUXOMOHHUA3

0) cudumc

B) CaJIbMOHEJILIE3

r) OprONIHOM TH(

91. TpaHCMHUCCUBHBIM ITyTEM MEPEAAOTCSL:
a) TPHUIII

06) BU4

B) KOpb

T') SHICPATHTHI

92. Ilumia cayxuT HaKTOPOM TepeIadn:
a) UH(EKINH HapYKHBIX TTOKPOBOB

0) KpOBSHBIX HH(DEKINH

B) KUIICYHBIX HHPEKIUN

T') MHQEKIHIA JBIXaTeIbHBIX Ty TeH

93. KpoBb — (hakTop nepenadu:
a) BUY

0) ameOuaza

B) KOpHU

T') CKapJIaTUHBI

94. ITapeHTepalIbHBIM IIyTEM BO3MOYKHA
nepenayva:

a) Kopu

0) TUXOpaJIKu

B) renatuta B

) rematuta A

95. KynbrypanbHbIMH CBOMCTBAMU OaKTEPHit
Ha3BIBAIOTCS:

a) ux (hopma ¥ B3aMMHOE PACIIOJIOKEHUE

0) CIOCOOHOCTH PaCIIEIUIAT WU
CHUHTE3UPOBATh PA3JINYHbIC BEIIECTBA

B) XapakTep UX pOCTa HAa MUTATEIbHBIX
cpenax

I') CHOCOOHOCTh OKPAIIUBATHCS PA3INIHBIMU
KpacuTEJIIMH

96. IlepBbIM 3TAIIOM MUKPOOHOJIOTHUYECKOTO
METO/]1a UCCIICIOBAHHUS SIBIISCTCS:

a) BBIJICTICHUE YHCTOU KYJIbTYPHI BO30YAUTEIS
0) BBISIBJICHHE aHTUTCHOB BO30Y IUTEIS

B) BBISIBIICHHE TOKCHHOB BO30YIUTES

T') OTIpE/ICIICHNE TUTPA AaHTHTEI

97. BeienenHas KyJabTypa pacIlersieT
caxapo3sy, He pacHUIeIlIseT TIK03y, 00pasyer
nHaoJ. Kakne cBOMCTBA KyJIbTYpPbl ONTMCAHBI:
a) THHKTOpUAaJIbHbIE CBOICTBA

0) OMOXMMHUYECKHE CBOHCTBA

B) aHTUTECHHBIE CBOICTBA

T') KyJbTypaJIbHbl€ CBONCTBA

98. B xauecTBe OCHOBHOI'O
JMAarHOCTHYECKOTO KPUTEPHs IIPH
CEpOAMArHOCTUKE 3a00JIEBaHNN UCTIOIB3YIOT:
a) BbISIBIICHUE TOKCUHOB BO30ynuTeneit

0) THHKTOpUAJIbHbIE CBOWCTBA

B) HapacTaHHE TUTPA AaHTUTEI

') TAIUPOBAaHUE AaHTUTECHOB

99. ’)KuBast monroMuenuTHas BaKIIMHA
BBOJIUTCSL:

a) BHYTPUMBIIIEYHO

0) mepopaibHO

B) IIOJIKOXKHO

') BHyTPUBEHHO

100. J)KuBnle BakIIUHBI — 3TO B3BECH:
a) MTHAaKTHBUPOBAHHBIX IITAMMOB

0) acCOLIMMPOBAHHBIX IITAMMOB

B) OMOJIOTHYECKHUX IITaAMMOB

') aTTCHYUPOBaHHBIX IITAMOB

101. B crapuueii rpyrme 1eTCKOro caaa
3apEruCcTPUPOBAHO JBA CIIy4ast OOJIBHBIX
rernatutoM A. I1o snuanokasanusm
KOHTaKTHBIM BBOJTUJICS:

a) MPOTUBOCTOJIOHSIYHBI HIMMYHOTJIOOYJIMH
0) aHTHpaOUYeCKUit IMMYHOTTIO0YJTHH

B) aHTHUCTa(PHIIOKOKKOBAS IJIa3Ma

T') IPOTUBOKOPEBOH UMMYHOTTIOOYIINH

102. Y G0aBHOTO rpUIIIOM B KPOBU
oOHapy>KeH MoBbIIeHHBIN ypoBeHb Ig E. D10
00yCIIOBJICHO:

a) TEUCHHEM OCHOBHOTO 3a00J1eBaHUs

0) KOHTaKTOM ¢ OOJLHBIM BETPSHOM OCTION
B) KOHTAKTOM C OOJIbHBIM KOPBIO

T') aTOMMYECKUM 3a00JIeBaHUEM

103. KoHTakTHBIM 11O AU(TEpHUH TIO
SMUANOKA3aHUSIM BBOJISAT:

a) IPOTUBOAU(PTEPHIHYIO CHIBOPOTKY
0) MPOTUBOKOPEBON KMMYHOTJIO0YJIMH
B) AJIC-M (AHC), AA

I') KOJUOAKTEepUH



104. Yepes nouBy nepenaroTcs:
a) CKapJIaTHHA

0) cudummc

B) BUU

I') cCaJIbMOHEJIE3

105. Yepes Boay nepenaercs:
a) rematut A
0) renatut B
B) rernatut C
r) renatut D

106. Bo3ayx ciy)uT (pakTOpoM meperadn:
a) dIIepUxno3a

0) TyOepkynesa

B) AIIypa

T') MaJsipuu

107. [lapeHTepallbHbIM IMyTEM MepeaaroTCs
BO30YIUTENHN:

a) cama

0) srypa

B) renatuta D

I') MEHUHTHUTa

108. KOHTaKTHO-OBITOBBIM ITyTEM
nepeaaeTcs:

a) mudrepus

0) Tu3eHTEepUs

B) OCIIEHCTBO

') KpacHyxa

109. IIpenmeTsl 00MX0/aa SBISIIOTCS
(akTopoM nepenauu:

a) MH(EKINH TbIXaTeIbHbBIX MMy Ten
0) KpOBSHBIX MH(DEKINI

B) BEU

T') JETCKUX WH(DEKIIHiA

110. Cudunuc nepenaercs:
a) pecIUpaTOPHBIM ITyTEM
0) TPAaHCMUCCUBHBIM ITyTEM
B) MAPEHTEPATHHBIM ITyTEM
T') UILEBBIM ITyTEM

111. Bo30yaureneM ckapiaaTUHBI SBISETCS:

a) MCHUHTOKOKK

0) cTadUITOKOKK

B) TEMOJIMTUYECKUN CTPENITOKOKK
I') TETPAKOKK

112. K BupycHbIM HUHPEKINAM OTHOCHT:
a) KOpb

0) Opyuemnes

B) MaJIsIpHs

I') KaHJIU03

113. DnueMuonoruyecKyro 3Ha4uMOCTh
cpean 0OBEKTOB CTAI[OHAPA UMEIOT:

a) ICHUITUJIUH

0) XHUpyprudecKuii CTOI

B) OaKkTepHUIIUIHAS JTaMIIa

T') )KUAKOCTD armapaTa UCKYCCTBEHHOTO
TIBIXaHUS

114. ®akropom nepenaun BBU sBnsiercs:
a) yOOpOUYHBIif HTHBEHTAph

0) hboneHmOCKOT

B) XUPYpPrHUUECKUE NEePUATKH

I') cucTeMa KOHAWIIMOHUPOBAHUS BO3TyXa

115. Mexanusmom nepenaun BBU sBnsercs:
a) BO3/yLIHO-KaneabHbII

0) nuieBon

B) apTU(UIIHATBHBIN

') TPAHCMHUCCHUBHBIN

116. Ucrounnkom uHdpeknu opyieniesa
SIBIISICTCSL:

a) 00JIbHOM YEJIOBEK

0) 60JIBHOE KUBOTHOE

B) MSICO OOJIBHBIX )KMBOTHBIX

T) BoJa

117. UcTounukoM HH(PEKIINH KPACHYXHU
SIBJISICTCSL:

a) 601bHOE JKUBOTHOE

0) OOJIBHOM YEIIOBEK

B) UTPYIIKH

) 6aKTEePHOHOCUTEIh

118. Uctounnkom nHpekuuu tupTepun
SBIISIETCS:

a) BO31yX

0) BUPYCOHOCHTEIIb

B) MMHIIIA

r) 0aKTEpPUOHOCUTEID

119. DK30TOKCHH BBIAEIACTCS
BO30YIUTEISIMU:

a) CBITHOTO TH(]a

6) OpromHoro THda

B) XOJIEPHI



I) rpumnmna

120. DHIOTOKCUH MPOIYIUPYIOT:
a) MEHUHT'OKOKKHU

0) cTadMITOKOKKH

B) CTPENTOKOKKHU

T') TETPAKOKKHU

121. JInst mOCTaHOBKM PEaKIIMM UMMYHHUTETA
71a00paTOPHBIM MAaTEPUAIIOM CITY)KHT:

a) JKeIb

0) MoJa

B) paHEBOM dKCCyAaT

T') CBIBOPOTKA KPOBU

122. Iuarnoctuka BUY undexuun
OCYIIIECTBIISIETCSI METOIOM:

a) TUCTOJIOTHYCCKUM

0) MMMyHO(EpPMEHTHBIM

B) 0aKTEpUOCKOTTUYECKUM

') OMOXUMHUYECKIM

123. lnaraoctrka renatut B
OCYIIECTBIISIETCS METOJIOM:

a) peakius arrmotuHanun (PA)
0) PHT'A

B) PII

r) PCK

124. EBponeiickas komuccusi BO3
MMOCTaHOBMIIA, YTO Ha Teppuropun Poccun ¢
2001 roma nTUKBHAMPOBaHA BUPYCHAS
UHEKIUS:

a) KOKJTIOIII

0) HaTypaibHas ocra

B) BETpsIHAsI OCIIa

T') MOJTUOMUEIIUT

125. B nnaHoBOM NOpsKE IPOBOAUTCS
cnienuduaeckas mpoduIaKTHKA BUPYCHBIX
UHGEKIUA y 1eTel MpOTHUB:

a) caJIbMOHeJIe3a

0) ’MUIeMUYECKOTO TapOTUTA

B) nudrepun

r) TyOepKyesa

126. CtyaeHTbl MEIKOJUIEIKA KaK
JICKPETUPOBAHHAS TPYIINA HACEICHUS
MOJIBEPratoTCs CHEIUPUIECKON
poUITaKTHKE:

a) Ty0epkyesa

0) renatuta B

B) KpacHyXu
r) nudTepun

127. BakTepnoCKONMMYECKUI METO
JMAarHOCTHKH TTO3BOJISIET MIOCTABUTh
NpeBapUTENIbHBIN UArHO3:

a) Kopu

0) CKapIaTHUHBI

B) KOKJIIOIIa

r) mudTepun

128. Jletn B naaHOBOM MOPSIIKE
MO/IBEpraroTCs crenu(puueckomn
npoUIAKTUKE IPOTUB:

a) CKapJIaTHHBI

0) BETpsIHOM OCTIbI

B) KOpH

T') TpHUIIa

129. Kypc Bakunnauuun AKJIC BakuuHbI
COCTOMT U3:

a) IByX MpHUBUBOK uepe3 30 gHeit

0) Tpex nmpuBUBOK 4epe3 30 gHeit

0) IBYX MPUBHUBOK uepe3 45 nHei

I') IBYX IPUBHUBOK uepe3 3 mecsna

130. Otnonornyeckum pakropom BBU
SBIISIETCS:

a) MaJISIpPUMHBIN TTa3MOANI

0) KUIIeYHasl MaJI0YKa

B) CHUHETHOITHAs majgoykKa

T') CapIUHbI

131. B anaeMu4HbIX pailoHax
cneunpuyeckas npopuIakTUKa MOXKET ObITH
JIOTIOJTHEHA TTPOTHB:

a) TU3EHTEPUHU

0) mudrepun

B) OP3

T') KJICIIEBOTO HIIeanuTa

132. CTon0OHAYHBII aHATOKCUH BBOJIST:
a) UHTpaHa3aJIbHO

0) HaKOKHO

B) IAPEHTEPATILHO

T') IEpOPaATLHO



IIpuMepHbIii IepeYeHb TeM s pedepaToB
1. Agantanys MUKpOOPTaHU3MOB K 3KCTPEMAIIBHBIM YCIOBHAM BHEIIHEN CPEbI.
2. OpraHuzanusi TEHETHYECKOro Martepuana y Oakrepwid. CTaOMIBHOCTP M W3MEHYHMBOCTH
0aKTepHaIbHOIO T€HOMA.
3. T'opu30HTANBHBINH IEPEHOC TEHOB Y OaKTepuii B TAOOPATOPHBIX U €CTECTBEHHBIX YCIOBHUSX.
4. Cunte3 monekya AT® y Gakrepuil nmpu a3poOHOM POCTE HA CPeiax € TIIIOKO30M.
5. Cunre3 Monekyn AT® y Gakrepuii B aHadpOOHBIX YCIOBHUSX.
6. PocT 1 nuTaHne MUKpOOPTaHNU3MOB.
7. XUMUYECKHI COCTaB, OpraHU3aIvs U QYHKIIUH OCHOBHBIX CTPYKTYDP OaKTEpHIA.
8. AHTUMHKpPOOHBIE BelecTBa OaKTepUil.
9. PaznooOpasue u cucreMaTHKa OaKTepuil.
10. Perynsiuus metabonu3ma GakTepuanbHOM KIETKH.
11. Cuctema pecTpukumMu U MoIU(UKALIUUA OaKTEPUH.
12. AccuMunsiuus MaKkpo- ¥ MUKPO3JIEMEHTOB.
13. Oxucienrne HEOPraHUYECKUX COEAUHEHNN XEMOIUTOTPOpaMHu.
14. Mcnonb3oBaHUE COITHEYHOTO CBETA IPOKAPUOTAMH.
15. B3auMOOTHOIIEHUSI MUKPOOPTaHU3MOB C KUBOTHBIMHU.
16. @akTOpHl BUPYJIEHTHOCTH NATOT€HHBIX JUIS YEJIOBEKA U )KUBOTHBIX OaKTEPHH.
17. B3auMOOTHOIIIEHUSI MUKPOOPTraHU3MOB C PaCTEHUSIMHU.
18. ®akTOpBl BUPYJIEHTHOCTH (PUTONATOI€HHBIX OaKTEpUil.
19. Buoreoxumuueckas 1€4T€IbHOCTh MUKPOOPTaHU3MOB.
20. HMcnonp3oBaHME MHUKPOOPIaHM3MOB B MEIUIUHE, CEIBCKOM XO3SMCTBE, NMPOMBIIUIEHHBIX
TEXHOJIOTHSIX.
21. Mukpoopraau3Msl U OKpy:Karolas cpena.
22. MyTaHTbl OaKTEpUil U METOABI UX BbIICICHUS.
23. Ilna3muibl OaKTepHii.
24. MurpupyoIue reHeTHIeCKue AIEMEHThI OaKTepuil.
25. bakrepuodaru: cTpoeHHWE YaCTHI], JIUTUYECKHH IUKJ, JIM30TCHUS, PACIpOCTpaHEHHE U
IIPAKTUYECKOE UCTIOIb30BAHUE.

7.2. Memoouueckue mamepuanst, onpeoenaouiue npoueoypy oueHueaHus 3HAHUI, yMeHUl,
HA6LIKO6 U (Unu) onvima O0eAmeabHOCHmU, XAPAKMEPUyIouwux 3mansvt @Gopmuposanus
KomnemeHnuuii

OOmuit pe3yabTaT BBIBOJUTCS KaK HHTETpajibHas OIIEHKA, CKIIAJbIBAIOLIASCA M3 TEKYILEro
KOHTpoust — 50% 1 npomexyTouyHOro KOHTpost — 50%.

Tekymuii KOHTPOJIb O TUCIUIIIIMHE BKIIIOYACT:

- rocenieHue 3ansaTuii — 20 6aios;

- BBITIOJIHEHHE JTA0OPATOPHBIX 3a1aHuil — 40 6asios;

- BBINOJIHEHHE JJOMAIIHUX (ayJUTOPHBIX) KOHTPOJIBHBIX paboT — 40 6amios.
[TpoMexyTOUHBII KOHTPOJIb MO JUCIUILTNHE BKIIOYAET:

- NUCbMEHHAas! KOHTpoJIbHAs paboTa — 50 6anos;

- tectupoBanue — 50 6aIoB.

8. YueOHO-MeTOAMUIECKOE 00€ecTIedueHHe TUCITUIIITHHEI
a) aJgpec caiita Kypca
http://cathedra.dgu.ru/EducationalProcess.aspx?Value=18&1d=1499

0) oCHOBHAas JTUTEpATypa

1. Tyce, M.B. Mukpob6uonorusi [Tekcr]: y4eOHUK Ui CTYJEHTOB OHMOJ. CHEIUAIBHOCTEH
By30B / M.B. I'yces, JI. A. MuneeBa. — 7-e usn., crep. — M. : Akagemus, 2008, 2007, 2006, 2003.
—461 c. — (Cepus «Knaccuueckas yueOHast kKnuray) (Boicuiee o6pazoBanue). — bubmmorp.: c. 440-
441. — Yxas.: c. 442-457. — PexomennoBano MO P®. — ISBN 978-5-7695-3731-8 : 308-00.



2.  Herpycos, A.N. Obmas mukpoouomnorus [Tekcr]: yueonuk / A.W. Hetpycos, N.b. Kotoga.
— M. : Akanemus, 2007. — 283 c. — (Bricuiee npodeccuonanbHoe oOpazoBanue. CelbCkoe
x03s1iicTBO). — Homymeno MO P®. — ISBN 978-5-7695-3968-8 : 297-77.

3.  Herpycos, A.W. Muxpobuonorusi: Yausepcurerckuil kypc [Tekcer]: (yueOHUK Ans CTy.
yupexaeHuit Beiciiero oopaszoanus) / A. W. Herpycos, U. b. KoroBa. — 5- u3x., crep. — M. :
Axagemus : 2012, 2017. — C. 1154.

4.  Ilpocekos, A.FO. Obmas 6uonorus 1 MUKpOOHOJIOTHS [DNEKTPOHHBIN pecypc] : yueOHoe
nocobue / A.1O. IIpocekos [u ap.]. — DnexTpoH. TekcToBble qaHHble. — CIIO. : IIpocnexkt Hayku,
2017. - 320 c. — 978-5-903090-71-6. — Pesxxum moctyma: http://www.iprbookshop.ru/35796.html
(mata obpamenus: 21.06.2021)

B) JIONOJTHUTEINIbHAS JTUTEpaTypa:

1. TI'pomos, B.B. Dxonorusi Oakrepuii [Tekct]: ydueOHoe mocobue (mas (ak. mo crerr.
«Mukpobuonorusi») / b.B. I'pomos, I'.B. IlaBnenko. — JI. : U3a-Bo JII'Y, 1989. — 246,[2] c. : un. ;
22 cm. — bubnuorp.: c. 244-246. — ISBN 5-288-00225-8 : 0-0.

2.  Kammnep, . XXuzub Mukpo06oB B skcTeManbHbix yenoBusx [Tekct] / [. Kamnep, 1. bapoce,
P. Mopwura; nox pen. [. Kammnepa: mep. ¢ anrin. M.M. BepxoBueBoit u ap.; nox pen. JI.B.
Kanakymkoro, E.H. KougparseBoit. — M. : Mup, 1981. — 519 c.; 1 . un. : ¢ rpad.; 22 cm. - 0-0.
3.  3rosuna, O.B. O6mas Mukpoouoorus [ DIeKTPOHHBIN pecypc]: 1a00paTOpHBI IPaKTUKYM
/ O.B. 3to3una, E.B. IlemkoBa. — DneKTpoH. TeKCTOBble naHHbIe. — TamOoB: TamOoBckuii
rocyAapcTBEHHBIN TexHuueckuil yausepcuret, ObC ACB, 2015. — 81 c. — 978-5-8265-1431-3. —
Pexxum noctyna: http://www.iprbookshop.ru/64136.html (nata o6pamenus: 21.06.2021)

4.  Kpacnukosa, JI.B. O6mas u numieBass Mukpoouosiorus. Yacts | [DnekrponHbIi pecypc] :
yuebHoe nocobue / JI.B. Kpacuukona, I1.1. 'yapkoBa. — DnekTpoH.TeKcTOBbIe JaHHbIe. — CIIO. :
VYuusepcurer HUTMO, 2016. - 135 c. — 2227-8397. — Pexum pgocrymna:
http://www.iprbookshop.ru/67411.html (nata o6pamenus: 21.06.2021)

9. Ilepeuenb pecypcoB HMH(OPMANHOHHO-TEJEKOMMYHHKANMOHHON ceTH «UHTepHeT,
He00XO0MMBbIX /15l 0CBOEHHS TUCHUTIUHBI

1. eLIBRARY.RU [DnexTpoHHbIi pecypc]: anekTponHast ounbauoreka / Hayd. amekTpoH. 6-ka. —
— Mockaa, 1999 — Pexxum noctymna: http://elibrary.ru/defaultx.asp (mara obpamenus: 01.06.2021).
— 3. pyc., aHrJI.

2. Dnextponnslii katanor Hb JII'Y [DnexTpoHHbIi pecypc]: 6a3a JaHHBIX COAEPIKUT CBEIEHUS O
BceX BHJax JHT, noctynatonmx B houa Hb JAI'Y/]Jlarectanckuii roc. yH-T. — Maxaukaina, 2010 —
Pexxum moctyma: http://elib.dgu.ru, cBo6oaHbIN (1aTa oOpamenus: 29.07.2021).

3. Moodle [DnekTpoHHBIH pecypc]: cucTeMa BUPTyaabHOTO 00ydeHueM: [0a3a mannbix | / Jlar.roc.
yH-T. — Maxaukana, r. — Jloctyn u3 cetu 'Y nnu, nmocie perucTpaiuy U3 CeTH yH-Ta, U3 000
TOYKH, HuMeromend aoctyn B uHTepHeT. — URL: http:/moodle.dgu.ru/ (mara oOpamenus:
22.06.2021).

10. MeToguueckue yKazaHus sl 00y4aKOIIMXCS 110 OCBOCHUIO TUCUMIIJIMHBI

Bua pador MeToanuyecKkue peKOMEHIAIUAN
Jlexnun Jlexumu city>kaT HeOOXOJUMBIM BCTIOMOIaTeIbHBIM MaTepHaIOM He
TOJIBKO B MPOLECCE MOATOTOBKH K 3K3aMCHY, HO U TP HAlTMCAHHUN
CaMOCTOSITENIbHBIX TBOPYECKHX paOOT MaruCTPaHTOB: COOOILEHHH,
JIOKJIaJI0B, pedepaToB U T.1. B nporiecce n3yuenus kypca
MarucTpaHTam Heo0X0AUMO 00paTUTh 0c000€ BHUMaHHUE Ha
CaMOCTOSITENIbHOE U3yUeHHE PEKOMEHIOBAaHHOHM y4eOHOH 1 HAyIHOH,
HAy4YHO-METOJAUYECKOM JIUTEPATYPHI.
JlabopaTopHble B xozae cTyneHT nox pyKoBOJCTBOM IPENOAABATENS BBIIOJIHSIET
3aHATHSA KOMIIJIEKC JIAOOPAaTOPHO-NPAKTUYECKHX 3a/1aHU, O3BOJISIOMINX




3aKpENHTh JICKIIMOHHBIN MaTeprall 10 U3y4aeMOi TeMe, HayUUThCS
MIPOBOANTH HAOIOACHHS, HX KaMEpaIbHYI0 00pabOTKY, HAyYHTHCS
paboTtats ¢ HH(GOPMAIIMOHHBIMH PECYPCAMU H CIIETIHATHHBIM
obopynoBanueM. [ 1abOpaTOPHOTO 3aHATUS CTYICHT JIOJDKEH UMETh
MIPOCTOM KapaHall, JaCTUK, TMHEHKY, pyduKy. MIcrioinp30BaHNe IBETHBIX
KapaHJalei BO3MOXKHO, HO He 00s13aTenbHO. CTYACHT 10JIKEH BECTH
aKTHUBHYIO MTO3HABATENbHYIO padoTy. LlenecoobpazHo CTpOUTH ¢ B
(bopme HaOIIOACHUS, SKCIIEPUMEHTA U KOHCIIEKTHPOBaHus. BaxHo
HAYYHUTHCS BKIIOYATh BHOBb MOJTy4YaeMyI0 HH(POPMAITUIO B CUCTEMY YXKe
uMeronxcs 3HaHui. Heo0Xo1mMo Takke aHaIM3UpoBaTh MaTepua
JUTS BBIJIETICHUS 00IIIET0 B YaCTHOM M, HA000POT, YaCTHOTO B OOIIEM.

CamMmocTosTeJLHASA
pabora

OCHOBHOMH 11€NIbI0 TOATOTOBKHA MAarucCTPaHTOB K CAMOCTOSITEIbHON
paboTe Mo JaHHOM NUCUUIUIMHE SBISIOTCS OBJIAJIEHUE POYHBIMU
TEOPETUYECKUMH U MPAKTUUECKUMH 3HAHUSMH B 00JIACTH METOAUKHI
npernoaBanus; GopMrupoBaHUE Pa3HOCTOPOHHUX YMEHHH U HABBIKOB
MPAKTUYECKOTO XapaKTepa, HABHIKOB CAaMOCTOSITENILHON paboThI €
BBIpAa0aTHIBAET Y MAaruCTPAHTOB HABBIKHA CAMOCTOSITEILHOTO 0TOOpa 1
aHaJM3a HeoOX0IMMOI HH(OPMAIIHH, YMEHHE CKATO U YETKO
3aIMChIBATh YCIBIIIAHHOE.

KonTpoabHas
padora

KonrtponbHast paboTa HOJBOIUT UTOT MPOJEIAHHON padoTe.
KontponbHast pabota npezmnonaraet 3HaHHE BCEX MPOHJICHHBIX U
00CY/IEHHBIX Ha 3aHATHUAX TE€M, 3HAHUE TEOPUH U MIPAKTUKU
KontponbHas paboTa mpoBOAUTCS B Yachl Ay AUTOPHOUN pabOTHI.
OOyuaromyecs NOIyYaroT 3aJaHNs JJIsl IPOBEPKU YCBOCHHUS
npoiiieHHOro Marepuaia. PaboTa BBITIONHSETCS B MUCbMEHHOM BHJIE H
cnaéres npenoaasatennto. OIEHUBAIOTCS BIIAJCHUE MATEPHUAIIOM 110
TeMe paboThl, aHATUTHYECKUE CITOCOOHOCTH, BIIQJICHUE METOIaMH,
YMEHHS M HaBBIKH, HEOOXOIMMBIC JIJIsl BBITIOJHCHHUS 3aJaHUH.

3auer

I'oToBUTHCS K 3a4eTy HEOOXOAUMO MOCIEA0BATENBHO, C YIETOM
KOHTPOJIbHBIX BOIIPOCOB, pa3pabOTaHHBIX BEAYLINM IIPEoiaBaTesieM
kadenpsl. CHayana cienyer onpeesiuTh MECTO KaXKI0r0 KOHTPOIBHOTO
BOIPOCA B COOTBETCTBYIOILIEM pa3zieiie TeMbl yueOHOM MporpamMmmel, a
3aT€M BHUMATEJIbHO MPOYUTATh U OCMBICIUTh PEKOMEHIOBAHHBIE
Hay4HbIE pabOThI, COOTBETCTBYIOIINE Pa3/IesIbl PEKOMEHI0BAaHHBIX
y4eOHUKOB. [Ipu 3TOM noJIe3HO N1enaTh X0Ts Obl caMble KpaTKue
BBIMMCKU U 3aMeTKH. PaboTy HaJl TEMOI MOKHO CUMTATh 3aBEPIICHHOM,
€CJIM Bbl CMOXETE OTBETUTh Ha BCE KOHTPOJIBHBIE BOIPOCHI U 1aTh
oTpeseNieHue MOHATUH 0 u3y4aemoit Teme. [l obecriedeHust MoJTHOTHI
OTBETAa Ha KOHTPOJIbHBIE BOMPOCHI U JIyYILIEro 3allOMUHAHUS
TEOPETUYECKOr0 MaTepHUala PEKOMEHYETCs COCTABIIATH ILIaH OTBETA
Ha KOHTPOJIBHBIM BOIIPOC. DTO MO3BOJIUT CIKOHOMHTH BPEMS IS
MOJITOTOBKH HEMIOCPECTBEHHO MEPE]] 3aU€TOM 3a CUET 0OpalleHust He K
JaUTepaType, a K cBouM 3anucsaM. [Ipu noaroroske He0OX0IUMO
BBISIBJISITH HAUOOJIEE CIIOKHBIE, TUCKYCCHOHHBIE BOMIPOCHI, C TEM, YTOOBI
00CyIUTh UX C IIPENOoAaBaTeIeM Ha 0030PHBIX JIEKIMSIX U
KOHCyJbpTanusx. Henb3s orpaHnyuBaTh NOATOTOBKY K 3a4€Ty IMPOCTHIM
MOBTOPEHUEM HM3y4YeHHOTo MaTepHuaia. HeoOxoaumo yriayOouTs u
pacIupuTh paHee MPpUOOPETEHHBIE 3HAHUS 32 CUET HOBBIX UIEH U
TTOJIOKEHUN.

11. IlepeyeHb HH(POPMAUMOHHBIX TEXHOJIOTHI, HCHOJb3yeMbIX MPH OCYLIECTBJIECHHH
o0pa3oBaTeIbHOIO Ipolecca MO AWUCHMIVIMHE, BKJKYas IepedyeHb IPOrpaMMHOIO



obecrieyeHUs] 1 MHPOPMANMOHHBIX CIPABOYHBIX CHCTEM
OcBoenue aucuuIuiHbl «bruopasHooOpasre MUKPOOPTaHU3MOBY MPEATNOJIaraeT UCIOIb30BaHUE
CJIEIYIOUIETO MPOTPAMMHOTO 00ecrieueHus] 1 MHPOPMAIMOHHO-CITPABOYHBIX CHCTEM:

v Tlaker oducHoro mporpammuoro obecreuenuss Microsoft Office, Adobe Acrobat
Reader;

v CnpaBouHo-npaBoBbie cucteMbl «KoHcyabranT [Lmrocy, «'apant»;

v' DBC «YHuBepcuTeTcKas OMOIMOTEKa OHJIaiiHy, HayuHas deKTpoHHas GuOIMoTeKa
(www.e-library.ru).

12. Onucanue MaTepHaJbHO-TEXHHMYECKOW 0a3bl, HeO0OXOAMMON ISl OCYLIeCTBJICHHSA
00pa3oBaTeIbHOI0 Mpouecca 1o JMCHUIINHE

[Tpu nmpoBeneHun y4eOHBIX 3aHATUH NO gucuuiuinHe «buopa3zHooOpazne MUKPOOPraHU3MOBY
3ajielicTBOBaHa MaTtepuaibHO-TexHU4Yeckas 6aza ®I'BOY BO «/II'Y», B cocTaB KOTOpOil BXOAST
CJIEZYIOLINE CPEACTBAa M PECypChl JJsl OPraHM3alUU CaMOCTOATENIBHOM U COBMECTHOM pabOThI
o0y4aromuxcs ¢ mpenojgaBaTesieM:

—  cleuualibHble NMOMEIICHUS JJs pealn3allii JAHHOM JHCLUIUIMHBI MPEACTaBISIOT
co0o# yueOHbIe ayJUTOPUH ISl TPOBEACHUS 3aHATHIA JISKIIMOHHOTO TUTIA, 3aHATHH CEMHHAPCKOTO
THUIA, TPYNIOBBIX U UHIUBUIYAIbHBIX KOHCYJIbTAllUH, TEKYLIETO KOHTPOJIS U MPOMEKYTOUHOM
aTTeCTalllH, a TAK)KE IOMEILEHUS /111 CAMOCTOSITENIbHOU paboThI;

—  CleUualibHble TIOMEIIEHUs YKOMIUIEKTOBAaHbl CHELHMAIM3UPOBAHHOW MeOenbio U
TEXHUYECKUMHU CPEJICTBAMH OOYUYCHHUS, CITYKAIMMH JIJIsl IPECTaBIeHus yueOHol nH(OopMaIim
ayJIUTOpuUH;

— HaOOpBl JACMOHCTPANMOHHOTO OOOPYIOBaHHS W Yy4YeOHO-HATJSAIHBIX ITOCOOWH,
o0ecreunBaroIe TeMaTHUECKUE UILTIOCTPALIUHY;

—  TIOMEIIEHHE ISl CAMOCTOSTENIbHON paboThl 00yUaIOMIMXCsl OCHAIIEHO KOMITBIOTEPHOM
TEXHUKOM C BO3MOXHOCTBIO MOAKIIOUEHHUs K ceTh «MHTepHeT» u olecrieueHHeM J0CTyIna B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO Cpely OpraHU3alLuy;

— KOMIIBIOTEPHBIE€  KJIACChl,  OCHAILEHHbIE  COBPEMEHHBIMH  IEPCOHAIbHBIMU
KOMITbIOTEpaMHU, pabOTaIOUIMMHU 101 YIPABJICHUEM OINepallMoHHbIX cucteM Microsoft Windows,
00BbEIMHEHHBIMHU B JIOKAJIBHYIO CETh M UMEIOIIUMU BbIXOJ B VIHTEpHET;

— Oubnmorexka YHUBEPCUTETa, KHIKHBIH (OHA KOTOPOH COHAEPKHUT HAYUHO-
UCCIIEI0BATENbCKYIO JINTEPATy Py, HAyUHbIE KypPHAIbl U TPY/bl HAYYHBIX KOH(QEPEHIHH, a TaKkxKe
YUTAJIbHBIN 3aJ1.



