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1. IlepeyeHb MJIAHHPYEMBIX Pe3y/IbTATOB 00y4eHHS 110 JMCUHUIIMHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00Pa30BaTe/IbHON NMPOrpaMMbl

(c opuenmayueti Ha Kapmul KOMNEMeHYUlL)

B pesynbraTte ocBoeHus1 00pa30BaTENbHON MPOrpaMMBbl 00YUAIOIIUIICS TOJDKEH OBJIAJIETh Clie-

AYIOIIUMHU pE3YJIbTATaMU O6y‘leHI/I$I 110 JUCHUIIJINHE:.

Pe3ynbrarel 00yueHus

dopmupyemas KoMIeTeHIus (C
YKa3aHHUEM KoJa)

[Ipumeua-
HUE

3HaHUA COoZIep’KaHHEe IPOIIECCOB CaMo-
OpraHu3alliii  caMoo0pazoBa-
HHSI, UIX OCOOCHHOCTEH U TEXHO-
JOTUN pean3alnu, UCXOIsd U3

enei COBEPIIIEHCTBOBAHUS
po(heCcCUOHATTLHOM IeITeIhHO-
CTH.

OK-7- cioco6HOCTh K camoopra-
HU3AIHUU U K CaMO0Opa30BaHUIO

OcCHOBHBIE TEOPETUUECKUE T10-
JIOXKEHHUs B 00JIaCTSX MaTepua-
JIOBEACHUS U (PU3HUECKHUE
HOPUHIUIBI pabOTHI COBPEMEH-
HBIX TEXHUYECKHX YCTPOUCTB,
UCIOJIb3YEMBIX ITPH BBIMOJIHE-
HUH TPO(HECCHOHATBHBIX (PYHK-
JA050%1

— BJIAJICHUE COBPEMEHHBIMH [10-
CTHXKCHHUSIMU MaTepHUaoBeACHUs
1 (U3MYECKUMU IPUHLIUIIAMU pa-
00TBI COBPEMEHHBIX TEXHUYECKHX
YCTPOMCTB, HCIIOJIB3YEMBIX IIPU
BBIMIOJIHEHUM  IPOQecCuOHAb-
HbIX pynkumit (OI1K-6);

OCHOBHBIE TEOPETUYECKHE II0-
JIO)KEHUSI B 00J1aCTH MUKPOOHO-
JIOTUU U JIOTIOJTHUTEIBHBIX pa3-
JIEJIOB  OpraHUYecKOW XHUMHHU
(B3auMHOe BIMsHUE (hparMeH-
TOB OpPraHUYECKOHW MOJIEKYJIbI
Ha PEaKIIMOHHYI0 CITIOCOOHOCTB,
BIIUSTHUE CTATUCTHUYECKUX U JIU-
HAMUYECKMX  (aKTOpoB  Ha
HANpaBlIieHUE  OPTaHHYECKOTO
CHHTE3Q)

IIK-2 roTOBHOCTE K HCIIOJIb30Ba-
HUIO CHHTETHYECKHUX U MPH-
60pHO'aHaJH/ITI/I‘-IeCKI/IX HaBbIKOB,
MO3BOJIAIOIINX PabOTaTh B pa3-
JMYHBIX 00J1aCTSIX COBPEMEHHOM
TEXHOJIOTHH, CBI3aHHBIX C pellle-
HHUEM MaTepUaIOBEIUYECKUX 3a-
Iaq

OCHOBHBIX TE€XHOJIOTHH MOJIy4e-
HUS COBPEMEHHBIX MaTepuajoB
Ha OCHOBE IMPUPOTHOTO CHIPhS U
C TOMOIIBI0 MHKPOOHOJIOTHYE-
CKHX METO/IOB

- CIIOCOOHOCTBH K ONTUMM3AIUH U
peau3ani OCHOBHBIX TEXHOIIO-
T TOJIyYCHUS COBPEMEHHBIX
marepuaios (I1K-4);

YMenus IJIAaHUPOBATh LIEJIW U yCTAHAaB-
JUBaTh IPHOPUTETHI IpPHU BBI-
Oope criocoOOB MPUHATHUS pellie-
HUA €  y4eTOM  YCIOBUH,
CPENCTB, JUYHOCTHBIX BO3MOXK-
HOCTEH U BPEMEHHOU IEPCIIECK-
THUBBI JTIOCTUKEHHUS;, OCYIIECTB-
JICHUs JeATEIbHOCTH.

OK-7- coco6HOCTH K camoopra-
HU3AlUU U K CaM00Opa30BaHUIO

IPUMEHSTh COBPEMEHHBIE J10-
CTH)KEHHS MaTEpUAJIOBEICHUS U
buznyecKkue NpUHIUIBI paOOTHI
COBPEMEHHBIX TEXHUYECKUX
YCTPOMCTB, HCIIOJIB3YEMBIX IIPU

— BJIaJICHUE COBPEMEHHBIMH [10-
CTH)KEHUSMHU MaTepUaOBEICHUS
1 (U3HYECKUMHU IPUHLIUIIAMU pa-
O0TBI COBPEMEHHBIX TEXHUYECKHX
YCTPOWCTB, HCIIOIb3YEMBIX IpHU
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BBITIOJTHEHHUH MTPodeccroHallb-
HBIX (pyHKITHI

BBIITOJHEHUH  TPO(ECCHOHAITb-
ueIx Gyakiuit (OITK-6);

MMPUMCHATH 3HAHUA CCTCCTBCH-
HOHAYYHBIX JUCIUIUIHH JUIS
aHanmu3a 1 00pabOTKH pe3yiib-
TaTOB SKCHEPHUMEHTOB 110 MUK-
POOUOIOTUYECKOMY CUHTE3Y

[TK-2 roToBHOCTb K HCHOIB30Ba-
HUIO CHHTETHYECKHX U IPH-
OOpHO-aHAIUTUICCKUX HABBIKOB,
MO3BOJISIONINX paboTaTh B pa3-
JMYHBIX 00JaCTSIX COBPEMEHHOM
TEXHOJIOTUH, CBS3aHHBIX C pelie-
HUEM MaTePUAIOBETUCCKHX 3a-
nad

- HCTIOJIb30BaTh MOJy4YCHHBIE
3HAHUS MIPU peaau3ali OCHOB-
HEIX TEXHOJIOTUN

- CMOCOOHOCTh K ONTHMHU3AIMH H
peanu3anui OCHOBHBIX TEXHOJIO-
Ui TOJYYEHHS] COBPEMEHHBIX
matepuaiion (I1K-4);

Bnanenus
(HaBBIKH /
OIIBIT JAEATENb-
HOCTH)

HaBBIKAMU CaMOCTOSITEIILHO
CTPOHUTH TMPOIECC OBIAICHUS
uHpopmanuel, oToOpaHHOH |
CTPYKTYpPUPOBAHHON JUISI BBI-
NOJTHEHUsT TPO(EeCCUOHATBHOM

NCSITeTbHOCTH.
TEXHOJIOTUSIMH ~ OpTaHU3aluU
nporecca  caMoo0pa3oBaHus;

IpUEMaMH LIEJENoJaraus BO
BPEMEHHOM IIEPCIEKTHUBE, CIIO-
cobamH MJIaHUPOBAHUS, OPTaHU-
3allMM, CAMOKOHTPOJIA M CaMo-
OLICHKH JIeATENBHOCTH.

OK-7- cioco6HOCTh K camoopra-
HU3AIUU U K CaMO0Opa30BaHUIO

HaBbIKaMU pabOThI ¢ yueOHOU
JUTEPATYPOH,

OCHOBHOW TEpMUHOJIOTUEN U
MOHSATUHUHBIM anmaparoM 0a3o-
BBIX €CTECTBEHHOHAYUYHBIX JUC-
LUIUIMH

HaBBbIKaMU 3KCIIEPUMEHTAJILHON
paboThl B 00J1aCTH OpraHuye-
CKOU XUMUU

— BIIQJICHUEC COBPEMCHHBIMHU JI0-
CTYDKCHUSIMH MaTepUATIOBEICHIS
1 (U3MYECKUMHU IPUHIIUTIAMU pa-
OOTBI COBPEMEHHBIX TEXHHUECKUX
YCTPOMCTB, HUCHOIB3YEMBIX TMPHU
BBITIOJIHEHUH  TIpO(eccroHab-
HeIX pynknuit (OI1K-6);

HaBBIKAMU HCIIOJIb30BaHHUSI TEO-
PETUYECKUX OCHOB 0a30BbIX
pa3aenoB eCTECTBEHHOHAYYHBIX
JUCLUIUIMH TPU pelIeHUH KOH-
KPETHBIX XUMUYECKUX U MaTe-
pHAJIOBEUECKUX 3a/]1a4, HaBbI-
KaMH 3KCIIEpPUMEHTAIBHON pa-
00THI B 00J1ACTH MHUKPOOHOIIO-
TUH

IIK-2 roTOBHOCTE K MCITOJIB30Ba-
HUIO CUHTETHYECKUX U MPH-
60pH0'aHaJ'H/ITI/ILICCKI/IX HaBbIKOB,
MO3BOJISIFOIINX paboTaTh B pas-
JIUYHBIX 00JIACTSAX COBPEMEHHOM
TEXHOJIOTHH, CBSI3aHHBIX C pellle-
HHUEM MaTepHaIOBeTUYECKUX 3a-
Iau

- HaBBIKAMH BBIMTOJHEHHS JKC-
NepUMEHTaJIbHBIX paboT B 00-
JacTU TEXHOJOTMHA MUKPOOHO-
JIOTUYECKOTO CHHTE3a MaTepH-
aJIOB

- CIIOCOOHOCTH K ONTUMH3ALUH U
pean3aiui OCHOBHBIX TEXHOJIO-
THI TIOJTyYEeHUS] COBPEMEHHBIX
marepuanos (ITK-4);




2. llenb 1 MeCTO AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnuniuna «buonornueckue 1 OMOXMMUYECKHE METO/IbI aHaIN3a MaTepUAIOB» BXOJIUT B
nukn  aucuuiime — b1.B.1./IB.07.01 nporpammsl OakanaBpuara IO HallpaBJIEHHUIO MOATOTOBKH
(cnermmanbHOCTh) 04.03.02 Xumus, ¢puzuka 1 MexaHnka MatepuanoB, mpodwib noarotopku " Co-
BPEMEHHbBIE MaTEpUaIbI AJI1 MEAULIMHBI U IPOMBIIIJIEHHOCTH .

[IpeniecTByromuMU KypcaMH, Ha KOTOPBIX HEMOCPEJICTBEHHO Oazupyercs MUCIUILIMHA
«buonornyeckne 1 GMOXMMHUYECKHE METOBI aHAIHM3a MATEPHATIOB» U 110 KOTOPBIM CTYIEHT JOJKEH
MMETh COOTBETCTBYIOIIME 3HAHUS U YMEHHUS, SIBJISIFOTCS: - 001Iasi 1 HeOpraHW4YecKasi XUMHsI,- CIIeIH-
QJIbHBIE IJIaBbl HEOPIraHUYECKON XUMHM,- OpPraHU4eCcKasi XMMMSL,- CTIELUaJIbHbIE [JIaBbl OPraHU4ECKON
XUMUU,- BEICOKOMOJIEKYJISIPHBIE COEIMHEHHUS],- XUMHUSI U TEXHOJIOTHSI JIMIIHJIOB,- CTPOCHHE BEIIECTBA,-
OCHOBBI HaYK O KU3HM,- OCHOBbI XUMHUH KUBBIX CUCTEM,- OCHOBBI XUMHUYECKOT'O MaT€pUAIOBEICHUS, -
HCTOPHS U METOJOJIOTHS HAYKH O MaTepuaiax.

Jucuummna «buonornueckue 1 OMOXUMHUECKUE METOBI aHAIN3a MaTEPHAIOBY HAXOIUTCS
B JIOTMYECKOM B3auMOCBs3U ¢ apyrumu dactamu OIl, ucnonezyeT nmpruoOpeTeHHbIE B pe3ysibTaTe
OCBOEHUSI 0a30BOTO IMKJIA CIMIOCOOHOCTH K OOOOIICHWIO HAYYHBIX PE3yJIbTaTOB, paboTe C OTede-
CTBEHHBIMHU U 3apYyOEKHBIMH HAayYHBIMH MCTOYHHKAMH, KOMMYHHUKAOEIbHOCTh 00YUYaIOIUXCsl IPU
paboTe B KOJUIEKTUBE. 3HAHUS, MTOTYyYCHHBIC TPU M3YYCHUU TUCIHILIMH MaTEMaTHYeCKOrO M eCTe-
CTBEHHO-HAYYHOTO IIMKJIa UCIIOJIB3YIOTCS MPH 00padOTKe JaHHBIX dKcIepuMenTa. HaBbIku, 10CTHT-
HyTbIe B HH(OpPMATHKE U BIIAJICHUE MATEMAaTHYECKUM HHCTPYMEHTOM, CIIOCOOHOCTD MCIIOJIb30BaTh
nH(OPMALIMOHHBIE M MPOTPAMMHBIE PECYpPChl IPUMEHSIOTCS PU PEelIeHUH (yHIaMEHTAIbHBIX 3a-
nau.

JlucuumiuHa, B CBOIO OUYepe/ib, BIsETCS 6a30BOM MPU OCBOSHUU Psiia MOAYJIEH, TAKUX KaK
«XUMHST BBICOKOMOJICKYJISIPHBIX COeAMHEHMiT», «CoBpeMeHHas ¢pu3ndeckas Xumus», «Opranude-
cKast xuMus», «CoBpeMeHHas aHauTU4YeCcKast XUuMus», «CTpyKTypHast XUMUS U KPUCTAIUIOXUMHUSI»,a
TaK)Ke JUCUMILIUNH BapuaTtuBHOM yacTu OIl 1 HayuyHO-IPOM3BOACTBEHHON MPAKTUKH, BHIIIOJHAEMOM
B HAYYHO-UCCIIEAOBATEIIbCKUX YUPEXKICHUSIX.

[lenbto OCBOEHMS AMCLMUILUIMHBI SIBISIETCS (POPMUPOBAHHWE OCHOBHBIX HAYUYHBIX 3HAHHUM O
CBOMCTBaX M (YHKUMOHUPOBAHUH MHUKPOOPTaHU3MOB, X POJIM B IPUPOJAE U BO3MOKHOCTHUIIPAKTH-
YEeCKOT0 HCIOJIb30BAHHUS.

3amaqaMu Kypca SBISIOTCS - U3Y4EHHE CTPOCHHUS KIETOK MUKPOOPTraHU3MOB U XUMUYECKUX
MIPEBPALICHUM, JIKAIMX B OCHOBE YKU3HEICATENHOCTH INPEACTaBUTEIEH MHUKPOMHUpA; OCBOCHHE
3HAaHUI 0 KOHKPETHBIX MOJIEKYJIIPHBIX MEXaHU3MaxX (U3UOJIOTMUECKUX MPOIIECCOB, MPOUCXOASIINX
B MUKPOOHBIX KJIETKaxX, C TEM, YTOObI OHU MOTIJIM OBbITh YCIIEIIHO MCIOJB30BaHbI I HYXJ COBpe-
MEHHOH OMOTEXHOJIOTUH, MUKPOOHOJIOTUH U MOJIEKYJIIPHON OHMOJIOTHH.

B xone 00ydeHus y CTyAEHTOB JOJKHBI C(hOPMUPOBATHCS TEOPETUUECKUE 3HAHUS O CIIELHU-
¢budHOCTH CTPOEHUS U (PU3NOJIOTUH OAKTEPHATILHOMN KIIETKH, CIIOCOOHOCTH €€ CYIIECTBOBAHHUS B IKC-
TPEMaJIbHBIX YCIOBUSIX CPEJlbl; MPEACTAaBIECHUS O MOP(POIOrHIeCKOM U PYHKIIMOHATILHOM MHOT000-
pasunbakTepuii 1 apxel B CpaBHEHUH C MUPOM PAaCTeHUH, TpUOOB, )KUBOTHBIX, a TAKXKE O CJIOKHOCTH
B3alMOOTHOUIEHUH MEXTy STUMH OPTraHU3MaMM;3HaHUs O (PUIIOT€HUH TPOKAPUOT;3HAHUS OMOXUMHU-
YeCKUX M OMO(U3NYECKHX OCHOB OpraHM3allii MUKPOOHBIX KJIETOK, BHIICHEHA B3aMMOCBSI3b MEXY
CTPYKTYpOH U QYHKIMSIMH OMOJIOTUYECKUX MOJIEKYJ, yHaCTBYIOIIUX B MeTab0IN3Me KIIETOK OaKTe-
pHii, TpuOOB M BUPYCOB;3HAHMS O NMPAKTUYECKOH 3HAYMMOCTH MHUKPOOMOJIOTHHU JJISl peleHHs Mpo-
0J1IeM HaCTOALIEro M OyAyIIEero YeloBeYecTBa — IMPOJOBOJILCTBEHHBIX, SJHEPTETUYECKUX, & TAK¥Ke
JUIS. OXpaHbl OKPYXKAIOIIEH Cpellbl U 310pPOBbs YEIOBEKA.

[Tpu ocBOEHMY THUCUUIUIMHBI 00yYaronics JOIKEH ObITh MOATOTOBJIEH K OUCKY U aHAIHU3Y
JUTEpaTyphl B 001aCTH MUKPOOUOJIOTHH, C T€M, YTOOBI OH MOT' HCIIOJIb30BATh MOJTy4YeHHbIE 0a30BbIe
3HAHUA B OCBOCHHUH APYrux o01enpodecCuoHaIbHbIX TUCIUILUIMH OCHOBHON 00pa30BaTeIbHON Mpo-
rpammbl. Taxoke TOJKHBI OBITh TPUOOPETEHBI HABBIKY B TPOBEICHUH,aHAIN3€E 1 0000IIEHUH PE3YIlb-
TaTOB HAyYHO-KCCIIeI0BATEILCKUX padoT. [Ipu oopmiiernn u 3amure, BXOASIINX B TUIAaH O0OYIECHHS



Ja00paTOPHBIX pabOT, MOJDKHBIOBITH MPUOOPETEHBI HABBIKUA W3JIOKEHUS HAYYHOTO Marepuaia, ero
CHCTEMaTHU3alINH.

B pe3ynbrare n3y4eHus: TUCHMIUIHHBI CTYICHTHI TOJDKHBI3HAmbMOP(HOIOTHIECKOE U (PYHK-
[IMOHAIBHOE MHOT000pa3ne MUKPOOPTaHU3MOB;0MOXUMHUYECKYIO OOLTHOCTH MPOLIECCOB, TPOTEKATO-
IIUX B KJIETKAX MPOKAPHOT U DYKAPHOT Ha MOJICKYJISIPHOM U KJIIETOYHOM YPOBHE;MUKPOOUOJIOTHYE-
CKHE METO/Ibl MCCIIeIOBAHMS JUIS PEIICHUS ChIPhEBBIX, MEAULIMHCKUX U SKOJIOTHYECKUX MpolieM, a
TaKxKe Mpo0JIeM CeIbCKOTO X03sIHCTBA; TEXHOJIOTHUECKUE TIPOIIECCHI, TPOUCXOISAIINE C IPUMEHEHUEM
MHUKPOOPIraHu3MoB./Jo1xrcen ymems padboTaTh B MUKPOOHNOIOTHYECKOM J1a00paTopru COryIacHO Tpe-
OOBaHMSIM TEXHHKH 0€30IIaCHOCTH, UCTIOJIB3Ysl MUKPOOHOJIOTHYECKOe 000PY/I0BaHNE ;TOTOBUTHH CTE-
PHIM30BaTh MUTATEIbHBIC CPEJIbI; OCYIIECTBISTH IIOCEBBI MUKPOOPTaHU3MOB U3 BOJIBI, TIOYBBI U BO3-
IyXa; KyJIbTUBUPOBATBMUKPOOPTaHU3MBI; OIMHCHIBATH MOP(OJIOTHI0 KOJOHHUN OAaKTEpUi; caMOCTOsI-
TEJIBHO MOBBIIIATH CBOM YPOBEHb 3HAHUH, YMETh TBOPUYECKU MBICIIUTh TPU PEIICHUN MMOCTABICHHBIX
3anau./]onxcen 61a0enms METOIaMU MUKPOCKOITUPOBAHHSI, U3TOTOBJICHUS U OKPACKU MUKPOOHOJIOTH-
YEeCKHX MpenapaToB; METOaMHU CTEPHIIN3AIIUH, TOrOTOBKH MTUTATEIBHBIE CPEJ], METOJaMH OJTyYe-
HUSl HAKOIUTENIFHBIX M YHCTBHIX KYJIbTYP MHKPOOPTaHH3MOB;METOJJAMH MHKPOOHOJIOTHUECKUX HC-
CIICZIOBAHUM JUIS pEIICHHs MPAKTHUECKUX 3a]ad; OMOTEXHOJOTHUYECKUMH MPOLIECCaMU, POTEKAar0-
[IMMH C YYaCTHEM MHUKPOOPTaHU3MOB.

B pesynbraTe 0CBOCHHUS TUCHHUILTMHBI Y 00YYarOIUXCS JTOJKHBI OBITH C(HOPMUPOBAHBI CIIE-
IYIOIIHE KOMIICTCHIIHH:

- CIIOCOOHOCTH K caMoopraHu3anuu u camooopaszoanuto (OK-7);

- BJIaJICHHEC COBPEMCHHBIMH METOJAMU XUMHH, (HU3UKH, MATEMaTHKH, MEXaHHKH, OMOJIOTUU Ha
YpOBHE, HEOOXOAUMOM IS TPHOOPETEHNST HOBBIX 3HAHUH C MX MCIOJIH30BAHUEM M PEIICHHS 3a/1a4,
BO3HUKAIOIIUX MIPU BBITIOJHEHUU MPOPECCUOHATBHBIX (YHKIIUN U UMEIOIIUX €CTECTBEHHOHAYYHOE
conepxkanue (OITK-1);

- TOTOBHOCTH K UCIIOJIb30BAaHHIO CHHTETHUECKUX U PUOOPHO-aHATUTUYCCKUX HABBIKOB, IIO3BOJISTIO-
MHX padoTaTh B PA3IMYHBIX O0JIACTSIX COBPEMEHHOW TEXHOJIOTHH, CBSI3aHHBIX C PEIICHUEM MaTepH-
anmoBequyeckux 3amay (IIK-2);

3. Coaepxanue padouyeil nporpamMmbl (00beM JUCHHUILINHBL, THIIBI M BU/IbI Y4eOHBIX 3aHSI-
THIi, y4eOHO-MeToAuYecKoe obecredeHne caMoCTOATE/IbHOI padoThl 00y4aI0IIMXCS)

Coneprkanne paboueli mporpaMmel npeactapiieHo B [Ipunoxenun Ne 1.

4. DoHJ OLIECHOYHBIX CPEACTB MO JMCHUIIMHE
4.1. IlepeyeHb KOMIIETEHINI ¢ YKa3aHUEM J3TaNoB X ()OPMHUPOBAHHUS B IIPOLECCE OCBOCHHUS
o0pa3oBaTtenbHON nNporpaMmmbl. Onucanne Nokasaresieil M KpUTepUeB OLlEHUBAHUS KOMIIe-

TeHIU U HA Pa3JINYHbIX 3Tanax ux (popMUPOBaHUs, ONMCAHUE LKA OLEHMBAHMSA

OK-7 CnnocoO0HOCTh K CAMOOPraHU3aliH U CAMO0OPA30BAHUIO

Orarn (ypo- [Inanupyemblie Kputepuu orieHUBaHusI pe3yIbTaTOB 00yUEHUs
BEHb) OCBOE- | PE3YJIbTaTHl 00Y-
HUS KOMIIE- YEHUS
TEHIUU (Toxazaremnu 1o-
CTHDKEHUS 3aaH- He 3aureno 3a4yreHo

HOT'O YPOBHS
OCBOEHUS KOMITE-

TEHITHH)
[TepBeiii aTan | 3Hath: cogepxka- | He 3Haer comepskanus mpoiieccoB ca- | BrnangeeTt moiHoi cucteMoit
(ypoBeHB) HUE TPOIIECCOB | MOOPTaHM3AIMKM M CcamMo00pa30BaHMs, | 3HAHHUH O COACPKAHUH,
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camMOOpraHms3a-
M1 ¥ caMoo0Opa-
30BaHMs, UX OCO-
OCHHOCTEH U TeX-
HOJIOTUM peanu-
3aIn, UCXOMS U3
LeJIEN COBEPIIICH-
CTBOBAaHHUS TIPO-
(heccronaNbHOU
JESATSILHOCTH.

HEKOTOPBIX OCOOCHHOCTEH M TEXHOJO-
T'Ui pealu3aliy, Ho He MOXeT 000CHO-
BaThb UX COOTBETCTBHUE 3aIIaHUPOBaH-
HBIM LeNsM Tpo(ecCHOHATBHOTO CO-
BEPLICHCTBOBAHUSL.

0CcOOEHHOCTSIX MPOLIECCOB Ca-
MOOpTaHU3AINHA U caMooOpa-
30BaHMsI, APTYMEHTHPOBAHHO
000CHOBBIBACT PUHSITHIE Pe-
IIIEHUS TP BEIOOpE TEXHO-
JIOTH{ UX peanu3aluu ¢ yJe-
TOM LieJieil mpodeccuoHab-
HOTO ¥l INYHOCTHOTO Pa3BH-
THSL.

He 3naeT TexHoIOrNH caMoopraHmia-
o U CaMOO6p330BaHI/I$I

IToka3piBaeT Xopoliue 3Ha-
HHUSI TEXHOJIOTUI caMoopra-
HU3AIUHA H CaMO00Opa30BaHuUs

Bropoii aTan
(ypoBeHb)

YMeTh: mIaHupo-
BaTh LI U yCTa-
HaBJIMBaTh MPHO-
PHUTETHl TIPU BBI-
Oope crmmoco6oB
MPUHATHS pellle-

HUA C y4YeToM
YCJIOBH,

CpPeacTB,  JIMY-
HOCTHBIX BO3-

MOXKHOCTEH u
BPEMEHHOH IIep-
CIICKTUBBI JOCTH-
JKCHUS, ocy-
IIECTBIICHUS Jes-
TEJIBHOCTH.

[Ipr TTaHWPOBAaHWW W yCTAHOBIIEHUHU
NPUOPUTETOB Lienel mpodeccruoHab-
HOW [NEATENbHOCTH HE YYUTHIBAET
BHEIIHWE W BHYTPEHHHE YCJOBHA WX
JIOCTHKCHHSL.

JemoHCTpHpYyeT 00OCHOBaH-
HBIH BEIOOP IPUEMOB camope-
TYJAUUN TPU  BBIIOJTHEHUH
JeATeIBHOCTH B YCIIOBHSX
HEOTPeIeTICHHOCTH

He ymeer monb3oBarbest mpueMaMu op-
raHu3alK COOCTBEHHOW MO3HABATEIb-
HOM JIeSTeNbHOCTH, OCO3HaBas Iep-
CHEKTHBBI POPECCHOHAILHOTO pa3BH-
THUA, HO HC IaBad apryMEHTHPOBAHHOC
000CHOBaHWE aIEKBATHOCTH OTOOpaH-
HOH 715 yCBOSHHMS HH(POPMALIUH IEISIM
caMo00pa3oBaHus

YMeeT CTpOUTh IpoLece ca-
MOOOpa3oBaHUsl C y4ETOM
BHEIIHMUX W  BHYTPEHHHX
YCJIOBUH peau3aluu.

Tperuii atan
(ypoBeHb)

Bnanerhb: HaBBI-
KaMH CaMOCTOSI-
TEJNBHO CTPOUTH
Ipolecc oBiajie-
HUs HHPOpMa-
e, oToOpaH-
HOH U CTPYKTY-
PUPOBaHHOM 1151
BBITIOJTHEHHS
npodeccuoHab-
HOM JesITeIbHO-
CTH.

TEXHOJIOTHSIMU
OpraHu3aIuu
mporecca  camo-
00pa3oBaHus;
npueMaMu 1eje-
MoJIaraHust ~ BO
BPEMEHHOH InIep-
CIIEKTHBE, CIIOCO-
0aMu TuIaHUpOBa-
HUS, OpraHusa-
11, camo-
KOHTPOJISI U ca-
MOOLICHKH  Jes-
TEJBHOCTH.

He Bmameer mpuemamMu caMoperyis-
MU, HO JOIMYyCKAaeT CyIIEeCTBEHHBIE
OIIMOKYU TIPU UX pealH3alliy, He Y4H-
THIBass KOHKPETHBIC YCIIOBHUS U CBOHU
BO3MOXKHOCTH TIpPU TIPHHATHU pellle-
HUH.

I'oToB 1 ymeeT ¢popMHUpOBaATH

IPUOPUTETHBIE LEIU  Jes-
TEJIBHOCTH, JaBas IIOJIHYIO
apryMEHTalUl0  [pUHUMAae-

MBIM pEIIEHUSM IpH BbIOOpE
CHOCOOOB BBITIOTHEHUS JIEs-
TEJIHHOCTH.

He Biageer oTnelbHBIMA METONAMU U
nmprueMaMyd OTOOpa HEOOXOIUMOW st
YCBOCHUS HH(POPMAIIUH, JaBasi HE M0JI-
HOCTBIO apryMEHTHPOBAaHHOE OOOCHO-
BaHUE €€ COOTBETCTBHS LIEJIIM CaMO00-
pasoBaHUsI

JemoHcTpupyer BO3MOX-
HOCTh TIEPEHOCA TEXHOJIOTHU
opraHu3alMy Ipolecca ca-
MO0OOpa3oBaHus, CHOPMHUPO-
BaHHOW B OAHOH cdepe mes-
TEJIHHOCTH, HAa  JIpyTHe
c(epbl, MOJHOCTHIO 00OCHO-
BEIBasi BEIOOP HMCIIOB3YEMBIX
METOJIOB M TPHEMOB.




OIIK-1 cnmoco0HOCTh HCMOJIL30BATH COBPEMEHHbIE MeTOAbl XUMHUHU, (PU3UKH, MaTeMa-
THKHU, MEXAaHUKH, OM0JIOTUH HA YPOBHE, HEO0XOAMMOM /1Jisl MPUOOPETEeHHs HOBBIX 3HAHUM C UX
HCIO0JIb30BAHHEM U pellleHHMsl 32124, BO3HUKAIOIIUX NPH BBINOJHEHHH NPO(decCHOHATBHBIX
(pyHKIIUIT 1 MMEIOIIMX eCTeCTBEHHOHAYYHOE COAepP:KaHue

Ortan (ypo- | Ilnanupyemsie Kputepuu olieHuBaHYsI pe3yJbTaTOB 00yUeHUS
BCHB) pe3yIbTaThI
OCBOEHUS o0yueHus
KOMIIeTeH- | (IoKa3aTenu a0-
1017078 CTHKECHUS 3a- He 3aureno 3adreHo
JTAHHOTO YPOBHS
OCBOCHHS KOM-
TTeTEHITN )
[TepBrrit 3HaTh: TeopeTH- | 3aTpymaHSeTcs B ompezeneHun 0azo- | MiMeeT ueTkoe, 1IEIOCTHOE Tpe-
atan (ypo- | YECKHUE OCHOBHI | BBIX MOHATUN U (OPMYIHPOBKAX OC- | CTABJICHHE O COJCPIKAHUU OCHOB-
BEHb) MHUKPOOHOJIO- | HOBHBIX 3aKOHOB MHKPOOMOJIOTHH, | HBIX Pa3/€NoB, 3HAET TEPMHUHOJIO-
TMYECKUX Me- | CTPOEHHUS] OPraHWYeCKHX MOJEKYT M | THIO, OCHOBHBIE 3aKOHEI H MOJIOKe-
TOJIOB B TIPOM3- | XUMHUECKHIX CBOICTB OCHOBHBIX | HIS MUKpPOOHOIIOTHHI
BOJICTBE Mare- | K1ACCOB OPraHUYECKHX COE/IMHEHUH
PHATTOB, 3arpyauHsieTcs B onpezeneHun 6a3o- | MMeeT ueTkoe, 1IeI0CTHOE MPe-
BBIX IOHATHH U (pOPMYIHPOBKE OC- CTaBJICHHE O COJIEPIKAaHUH OCHOB-
OCHOBHbIe Teo- | HOBHBIX METOTIOB CHHTE3a i XMMHYe- | HBIX Pa3/IeNloB CHELUAbHbIX I11aB
peTHUECKHE TI0- CKHX CBOHCTB OPraHUEeCKHX COeMIH- MHUKPOOHOJIOTHH,
HOXeHHs yry6- HEHUH, colepKammx QyHKIUOHAIb- | 3HAET TEPMUHOJIOTHIO, OCHOBHBIE
HeHHBIX pasie- HBIE TPYTIITHI 3aKOHOMEPHOCTH 11 TIOHIMACT CYII[-
0B MUKDOGHO- HOCTB OOIIMX CBOWCTB U METOJIOB
agorud  (Oomoi- CHHTC3a,
HUTEIBHO K OC- 3HACT MEXAHU3MbI OCHOBHBIX Opra-
HOBHOMY KYDCY) HAYECKUX PEaAKITUi
Bropoii YmeTh: pemats | He mOMHOCTHIO yMEET pelaTh TUMO- | YMEET pelllaTh 3aJadyd IOBBIIICH-
otan (ypo- | TUNIOBBIE Yy4YeO- | BBIE 3aj]a4H, IUIOXO OPUEHTHPYETCS B | HOM CIOXHOCTH W XOPOIIO OpHEH-
BCHbB) HbIE 3a7a4M [0 | METOJAaX CHHTE3a U XUMHUYECKUX | THPYETCS B METOJaX CHHTE3a U XH-
OCHOBHBIM pa3- | CBOMCTBAaX OCHOBHBIX KJIACCOB Opra- | MUYECKHX CBOMCTBaX OCHOBHBIX
JlelaM ~ MHKpPO- | HHYECKHUX COEAMHEHUI M3 0a30BOTO | KIIACCOB OPTraHUYECKHX COEIMHE-
Omoyoruw, cra- | Kypca MHUKPOOHOJOTHHH JOITyCKaeT | HUi u3 6a30BOro Kypca MUKPOOHO-
HUPOBAThH CXeMy | rpyOblie OIHOKH JIOTHHU
CUHTE3a M TIpel- | MoXeT yka3aTh Ha HeoOXOoIUMOCTh | MoxeT 00OCHOBaTh  HEOOXOJH-
CKa3aTb XUMH- | IPUBICYCHUS CIHEIUAIBHBIX pas/e- | MOCTh TPUBJICUEHUS CBEACHUN W3
YECKHUE  CBOH- | JIOB MATEMAaTHUKH M €CTECTBEHHOHAYY- | JIOTIOJHHUTEIBHBIX pa3/eJIOB Mate-
CTBAa OpraHuvye- | HeIX AUCITUIUIMH JUIsI PEIICHUS KOH- | MATUKA ¥ ©CTeCTBEHHOHAYYHBIX
CKHX COEIUHE- | KpETHOH MpoONeMbl B TPOQEcCHO- | TUCIHMIUINH U PaHXKHPOBATh UX IO
HU. HaJBHOU cdepe NeATeNIbHOCTH, HO He | CTENEHN 3HAYMMOCTH TSl PEeIIeHUS
OTIpeeTATh B COCTOSIHUM KOHKPETHU3WPOBAaTh I0- | MOCTABJICHHON 3anadu (HEoOXo.Iu-
HEOOXOAUMOCTb | CTAaHOBKY 3a/1a4 MBIE, BCIIOMOTATeIbHBIC, HILIIO-
MIPUBIICYCHUS CTpaTUBHBIE U JIP.)
JIOTIOTHUTEb-
HBIX 3HAHUW U3
CIieUUaIbHBIX
paszenoB Mare-
MaTHYECKUX |
€CTEeCTBEHHOHA-
YUHBIX  JIUCLHU-
TUTAH JIJIS petire-
HUs ipodeccuo-
HaJbHBIX 33]a4
Tperuit Bnagers: HaBbl- | 1. BriameeT HaBblkamMu moucka y4eO- | BiageeT HaBbIKaMH KPUTHUYECKOI'O
aTan KaMu pabOThI ¢ | HOM  jMTEepaTypbl, B T.4.,, ¢ | aHanmm3a ydeOHOW wmHGOpMAaIuy,
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(ypoBenb)

yueOHOI uTe-
parypoi,
OCHOBHOM Tep-
MHHOJIOTUEN U
MOHATUIHBIM
armapaToM Oa-
30BBIX €CTe-
CTBEHHOHAYY-
HBIX JTACIUTUIAH
HABBIKAMH  3KC-
MEPUMEHTAJTb-
HOH paboTel B
00J1acTH MHKPO-
OnoJIoruu

WCIIOJb30BAHUEM DJIEKTPOHHBIX pe-
CYpCOB, YaCTUYHO BIIaJIe€T OCHOBHOM
TEPMUHOJIOTUEN W TOHATUMHBIM af-
MapaToM MUKPOOUOJIOTUI

YPOBEHb BIIAJIEHUS] TEPMHUHOJIOTHEN
U TIOHSATUHHBIM anapaToM I103BO-
nsier  (HOopMyJIHMpPOBaTH BBIBOABI M
y4acTBOBaTh B TUCKYCCHUH I10 y4eO-
HBIM BOIIPOCaM MHUKPOOHOIOTUHI

2. Bnaneer MMHUMAaJIbHBIMH HAaBBI-
KaMU 1 MIPHEMaMH SKCTIEPHMEHTAIIb-
HOU paboThI B 007aCTH MUKPOOHOJIO-
THH

JleMOHCTpHpPYEeT BO3MOXKHOCTB TIe-
peHoCca IPUEMOB M HaBBIKOB JKCIIe-
pUMEHTanbHOH paboTel B 00JacTu
MHKPOOHOJIOTHH Ha 0oJiee CII0KHBIE
3312491 ¥ CHHTE3bI

IIK-2 - roToBHOCTh K HCHOJb30BAHHI0 CHHTETHYECKHX M HpHGOpHO-aHaJII/ITH'leCKHX
HAaBbIKOB, IMO3BOJIAIOIIINX paﬁoTaTb B Pa3/IMIHbIX o0J1acTAX COBpeMeHHOﬁ TEXHOJIOI'uu, CBHA-
3aHHBIX C PCHICHUEM MATCPHAJTOBEIYECCKUX 3aa1

Oram (ypo- | Ilmanupyemsie Kpurepun onieHHBaHMS pe3yIbTaTOB 00YUCHUS
BEHbB) pe3ynbTaThl
OCBOEHUS o0yueHus
KOMITeTeH- | (TToKa3aTeiu J10-
1005051 CTHKEHMUS 3a- He 3aureno 3auyTeHo
JTAHHOTO YPOBHS
OCBOCHUS KOM-
TTeTEHITNI )
ITepBwiii 3HaTh: 3arpyaHsaeTcs B BEIOOpe MeToIa MpuMe- | 3HAeT CTaHIapTHBIC METOIBI IPUMEHE-
oramn (ypo- | CTaHAAPTHBIC Me- | HEHHS COBPEMEHHOM anmnaparypsl Ipu HUSL COBPEMEHHOM ammaparypbl I[pu
BCHL) TOJABI IPUMCHC- MNPOBCACHUHN HAYYHBIX UCCIICAOBAHUH, MNPOBCACHUN HAYYHBIX HCCIICAOBAHHNU,
_ HUs COBpCMCHHOﬁ H,Z[eHTI/I(I)I/IKaLII/II/I U UCCIICAOBAHUA I/I,Z[€HTI/I(1)I/IK3LII/II/I u HUCCIICA0OBAaHUA
armaparypsl [pu CBOWCTB YKa3aHHOT'O BCIIECTBA, HE 3HACT CBOWCTB PA3JIMYHBIX T'PYII BCUIECTB U
MPOBEICHUN TpeboBaHuii k opopmileHHIO pe3ybTa- MaTepHalioB; IpaBHja TEXHHUKH Oe3-
Hay4YHBIX HCCIIe- TOB 3KcIiepuMeHTa U HopMm Th OTIaCHOCTH TP paboTe ¢ HUMHU, OCHOB-
JIOBaHUU, UICHTH- HbIe TpeOOBaHHMS K O(GOPMIICHHIO pe-
(ukanym u uc- 3yJIbTAaTOB DKCIIEPUMEHTA
CJIICOBaHUA
CBOMCTB BCIICCTB
1 MaTepua-
JIOB,IIpaBmiIa 00-
paboTKu u
odopmIeHHS pe-
3yJbTaTOB pa-
60151, HOpMEI Th
(U3NKO-XUMHU- 3arpyaHsieTcs B onpesenennu 6a3o- | MMeeT yeTkoe, eI0CTHOE Mpel-
YECKUE METO/IBI; | BBIX MOHITHN U POPMYITHPOBKE CTaBJICHUE O COJIEPKAaHUH 0a30BBIX
MPUHIIUIIOB (PU3UKO-XMMUYECKUX MOHATUH U POPMYITHUPOBKE TPUH-
METOJIOB XapaKTePUCTHUK COeINHE- LUIOB (QU3MKO-XUMUYECKUX METO-
HUH JIOB, 3HAET TEPMHUHOJIOTUIO, OCHOB-
HbIE 3aKOHOMEPHOCTHU ¥ [IOHUMAET
CYIITHOCTB MX
Bropoii YMerb: ‘YMeeT IpoBOAUTE HEKOTOPBIE XUMUYE- ‘YMeeT BbINONHATh JEMOHCTPAaTUBHbBIE
3Tarl (ypo_ MMPOBOAUTH XUMU- CKHEC SKCIICPUMEHTEI C UCTIOJIb30BAHUEM OIIBITHI I10 XMMHUU C UCIIOJIb30BaAHUEM
BEHB) YECKUE DKCIEPU- | COBPEMEHHOM anmnaparypbl COBpeMeHHOI{ anmnaparypsl; IpOBOAUTH
MCEHTBI C UCIIOJIb- KOMIUJICKCHBIN aHAJIM3 U UCCJICIOBAHUC
30BaHUEM COBPC- CBOICTB TMMOJIYYCHHBIX BEUICCTB U MaTe-
MEHHOM annapa- puanoB. YMeeT 0popMIsITh
TYpBI
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PE3yJIbTAaThl OKCIICPUMECHTA B COOTBET-
CTBHHU C 3asBJICHHBIMU TpC6OBaHI/I$IMI/I

BBIOpATh HanOO-
Jiee paruoHallb-
HBIC METO/TBI
CHHTe3a 3a/1aH-

HBIX CTPYKTYD;

He wmoxer yka3aTh Ha HEOOXOIH-
MOCTh TPHBICUCHHS CIICIHATHHBIX
pas3zenoB MaTeMaTHKd U €CTeCTBEH-
HOHAYYHBIX JTUCIMILINH JIJIS PeIICHHUS
KOHKPETHOH 1poOiieMbl B ipodheccu-
OHABHOU cepe NMeATeTLHOCTH, HO
HE B COCTOSIHUM KOHKPETHU3UPOBATH
MOCTAaHOBKY 3aJ1auu

MosxeTr o000CHOBAaTh HEOOXOIH-
MOCTb TPHUBJICUYCHHUS CBEACHUH W3
JTOTIOJTHUTENIBHBIX Pa3/IelioB Marte-
MaTUKd W ©CTECTBCHHOHAYYHBIX
JUCIUILIMH U PAHXUPOBATh HX I10
CTCICHH 3HAYMMOCTH IS PEIICHHS
MMOCTaBJICHHON 3amaun (HeoOXOoIu-
MBIE€, BCIIOMOTATEIbHEIE, HIIIIO-
CTpPaTUBHBIC H JIp.)

Tpernit
atan (ypo-
BCHB)

Biagets 0a3o-
BBIMH HaBBIKAMH
HCIIOJIb30BaHUS
COBPEMEHHOII ar-
napaTypsl pu
MPOBECHUH
HAy4YHBIX UCCIIe-
JOBaHUI

Brnanmeer HeKOTOpBIMU HABBIKAMU HC-
TIOJIF30BAHMUS COBPEMEHHOH armapaTypsl
TIPY TIPOBEICHIH HAYYIHBIX HCCIIEI0BA-
HUH

Brnaneer 6a30BbIMH HaBBIKAMH HCIIONb-
30BaHUS COBPEMEHHOM anmaparypsl
P NIPOBEJCHNH HAY9HBIX UCCIIEOBa-
HUH, HACHTA(OUKAINN U U3YICHUS
CBOMCTB BEILIECTB M MaTepUalIoB, pa-
BUJIHOTO ITPOTOKOJIMPOBAHUS OTBITOB

UCIIOJIb30BaTh
NpUOOPETEHHBIC
TEOpPETUIECKUE
U IIPaKTHYECKHE
3HAHMSA VIS TI0-
Jy4eHUs MaTe-
pHaJoB C 3a/1aH-
HBIMH CBOII-
CTBaMu JJIsI pas-
BUTHA (hapMUH-
JIYCTPHU H Me-
JIMLIHBL

- HaBBIKAMU
odopmITeHUS
HOJTyYeHHBIX
pe3yIbTaTOB B
BUJI€ HAYYHBIX
Ty OTHKATTHIA

- XpaHeHus 1 00-
paboTku Hay4-
HBIX pe3yjbTa-
TOB

2. Brnageer MUHUMAJILHBIMA HAaBbI-
KaMH U TIPHEMaMH JKCICPUMEHTAJIb-
HOU paboOTHI B 001aCTH MHKPOOHOIIO-
%051

JleMOHCTpHpYEeT BO3MOXKHOCTB TIe-
peHoca MPHUEMOB U HaBBIKOB DKCIIe-
pUMEHTaBHONH paboTel B 00JacTu
MHUKPOOHOIIOTHH Ha 0oJiee CI0KHBIE
331241 ¥ CHHTE3bI

[Toxazarenu chopMHUPOBAaHHOCTH KOMIIETEHIINHU:
Kpurepusimu oLleHHBaHUS SIBISIOTCSA Oaiibl, KOTOPBIE BBICTABISIOTCS IPENoiaBaTelieM 3a
BU/IBI 1€ATEIHHOCTH (OLIEHOUHBIE CPEACTBA) 10 UTOTaM U3YUYEHHUS MOAYJIeH (pa3/1enoB TUCIUIUINHBI),
MIEPEUUCIICHHBIX B PEUTUHT-TNIaHE TUCLUTIIINHBI

4.2. TunoBble KOHTPOJIbLHBIC 32/1aHNS WJIM HHbIEC MATEPHAJIbI, HE00X0AMMbIE JIsl OLICHKH 3HA-
HHMH, yMEHUI, HABBIKOB M ONbITA JeATEJbHOCTH, XapaKTepU3yOIIKUX dTanbl GopMUpoBa-
HHS KOMIIETEHIMI B Nponecce 0CBOCHUs1 00pa3oBaTe/ibHOIM NporpaMMbl. MeToanyeckue

MAaTepHAaJIbl, ONpeJeJsAole NPoLueAypPbl OLeHUBAHUS 3HAHUI, YMEHHM I, HABBIKOB M
ONbITA 1eATEJbHOCTH, XaPAKTEPHU3YIOIIUX ITaNbl (POPMUPOBAHUS KOMIIETCHIMI

DTanel
OCBOCHHUA

Pe3ynbrarsl 00yueHus

Komnerenmms

OrnieHoYHBIE Cpel-
CTBa
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1-# prao

coJiepKaHUe TPOLIECCOB Ca-
MOOpTraHU3aINUK caMoo0pa-

OK-7- criocoOHOCTB K
CaMOOpraHU3aI|H U K

KomnokBuymsl,
Tectel, CamocTOs-

3HaHUS 30BaHUs, X OCOOCHHOCTEH U | caMOOOPa30BAHHIO TenbHas paboTa,
TEXHOJIOTHI  peanusalui, KounTponbnas pa-
UCXO/S U3 LIeJIeH COBEpIICH- 6oTa
CTBOBaHMS MPOGECCHOHANb-
HOHU JeATEIBHOCTH.
TEOPETUUYECKUE OCHOBBI OIIK-1 crtocobHOCTB KosokBuymsl,
MHUKPOOHOJIOTHH, 001IIEH HCIIOJIB30BaTh COBPE- Tectsl, CamocTosI-
OMOJIOTUN, MUKPOOHOJIOTHH, | MEHHBIE METO/bI XU- TenbHas paboTa,
XUMHUH, OCHOBHEIC TEOpETH- | MuH, GU3NKHU, MaTeMa- | KoHTponbHas pa-
YEeCKHUE MOJOXKEHUS YIilyd- | THKH, MEXaHHKH, Ouo- | 6oTa
JICHHBIX Pa3JIeIOB XUMUU JIOTUU HA YPOBHE, HE-
(IOTIOJTHUTENHHO K OCHOB- 00X0IMMOM JIsI TIPH-
HOMY KypCy) 00peTeHHsI HOBBIX 3Ha-
HUH C UX UCIIOIb30Ba-
HUEM U PEIICHUS 3a-
Jla4, BO3HUKAIOIINUX
IIPH BBITIOJTHEHUH TIPO-
beccroHanbHBIX PYHK-
U U UIMEIONIHNX eCTe-
CTBEHHOHAY4HOE CO-
JiepKaHue
ocHoBHble  Teopetnueckue | [IK-2 rotoBHOCTh K uc- | Tect, maboparopHas
MIOJIOKEHUST B 00JIACTH MUK- | ITOJIb30BAHHUIO CHHTETH- | paboTa, OT4eT
pOOHONIOTUM W JIONOJHH- | YeCKUX U MPUOOPHO-
TEBHBIX Pa3JIe]IOB OpraHU- | AHATUTHYICCKUX HABBI-
YecKOol XHUMHUU (B3aUMHOE | KOB, ITO3BOJISIFOIIUX pa-
BIUSHUE (ParMEeHTOB opra- | 00TaTh B Pa3IMYHBIX
HUYECKOW MOJIEKYTBbl Ha pe- | 00IacTsIX COBPEMEHHOI
AKIIMOHHYIO  CIIOCOOHOCTD, | TEXHOJIOTUH, CBSI3aH-
BIIUSTHUE CTAaTHUCTHYECKUX U | HBIX C peUIeHHEeM Mare-
JTUHAMHUYECKHX (DAKTOPOB HA | pUATIOBETYCCKHX 33]1a9
HaIpaBlieHUE opraHuue-
CKOT'0 CHHTE3a)
2-1 oTan wianupoBath 1nenu u ycta- | OK-7- cmocobnocts k| KonmnokBuymsl,
HaBJIMBATh MPUOPUTETHI TIPU | caMoopranm3anuu U K | Tectsr, CaMOCTOS-
YMmenus BBIOOpE CIIOCOOOB MPUHATHSA | CaMOOOPA30BAHHIO TenbHas paboTa,

PELIECHHUH C YY4ETOM YCIIOBHIA,
CPEIACTB, JIMYHOCTHBIX BO3-
MOXXHOCTEH M BPEMEHHOM
MEPCIEKTUBBI  JOCTHKEHUS,
OCYILIECTBIICHUS JIEATEIbHO-
CTH.

Kontposnbnas pa-
6oTa

pelIaTh THIOBBIC yIeOHbBIS
3a/la4l 0 OCHOBHBIM pa3-
JieriaM MUKpPOOHOJIOTUH, TIO-
HUMaTh XUMHYECKHE CBOM-
CTBA OPTAHUYECKUX COCJIH-
HEHMUI.

OIIK-1 crrocoOHOCTE
UCIIONIb30BaTh COBpe-
MEHHBIE METO/IBI XH-
MUH, U3UKH, MaTeMa-
TUKHU, MEXaHUKH, O1O-
JIOTUU HA YPOBHE, HE-
00X0aMMOM JIJISI TIPH-
00peTeHwHsI HOBBIX

JlabopaTopHas pa-
0oTa, OTUeT
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OTIpeCIIATh HEOOXOUMOCTh
MPUBJICYCHUS TOTIOJTHUTEIb-
HBIX 3HAHUH U3 CIIEUHAIIb-
HBIX Pa3/IeJIOB MaTeMaTHye-
CKHX M €CTECTBEHHOHAYY-
HBIX JUCLUHUIUINH [Tl pelie-
HUS TPO(heCCHOHAIBHBIX 3a-
Jad

3HAHUU C X HUCIIOJIL30-
BaHHEM M pEICHUS 3a-
Jlad, BO3HUKAIOIIUX
P BBITIOJIHEHUH TTPO-
(beccnoHanbHBIX (HYHK-
U U UMEIOIIHNX eCTe-
CTBEHHOHAY4YHOE CO-
JIepIKaHKe

MMPUMCHATH 3HAHUS CCTC-
CTBEHHOHAYYHBIX JIHCIU-
TUTHH TS aHaJIw3a u 00pa-
OOTKH Pe3yJIbTaTOB JKCIIe-
PUMEHTOB [0 MUKPOOHOJIO-
THA

[TK-2 roTOBHOCTB K UC-
HOJIb30BAaHUIO CHHTETH-
YEeCKUX U IPUOOPHO-
AQHAJTMTUYECKUX HABBI-
KOB, ITO3BOJISIOLIHNX pa-
00TaTh B Pa3IMYHBIX
00JacTsIX COBpEMEHHOU
TEXHOJIOTUH, CBSI3aH-
HBIX C PELICHHEM MaTe-
pHATOBETYECKUX 33134

Tect, mabopaTopHas
pabora, oT4eT

3-#1 aTan

Brnaners
HaBBIKAMU

HaBBIKAMH CaMOCTOSITEIIHHO
CTPOUTH MPOIIECC OBJIAICHUS
uHpopmanuei, oToOpaHHOH
U CTPYKTYpUPOBAHHOM JIJIst
BBITIOJIHEHHST  Tpodeccro-
HAJIbHOU JICATEIIbHOCTH.

TEXHOJIOTUSIMU OpraHU3alNH
npolrecca caMmooOpa3oBaHus;
IpUEMaMU  LIeJIeNoJaraHus
BO BPEMEHHOM IIEPCIEKTUBE,
croco0amMH  TUIAHUPOBAHMUA,
OpraHu3aluy, camo-
KOHTpPOJIA U CAMOOLIEHKH Jie-
ATEJIBHOCTH.

OK-7- cnoco6HOCTH K
CaMOOpraHU3aIuH U K
caM000pa30BaHUIO

Komnoksuymel,
Tectbr, CamocTos-
TenbHas padora,
KonTposnbnas pa-
6ota

HaBbIKaMU pabOTHI ¢ yueo-
HOM JIUTEpaTypoOu,

OCHOBHOW TEpMUHOJIOTHEN U
NOHSITUHHBIM alIapaToM
0a30BBIX €CTECTBEHHOHAYY-
HBIX TUCIMIUIMH

HaBBIKAMU 3KCIIEPUMEHTAIIb-
HOM paboThI B 001acTH Op-
TraHUYECKON XUMUH

OIIK-1 ciocoGHOCTD
HCIIOJIb30BaTh COBpE-
MEHHBIE METO/TbI XH-
MU, GU3UKH, MaTeMa-
TUKH, MEXaHUKH, OUO-
JIOTHH Ha YPOBHE, He-
00XOAMMOM [T IPU-
0o0peTeHus HOBBIX 3Ha-
HUI ¢ UX UCIIOJIb30Ba-
HUEM U PEIIeHus 3a-
Jla4, BOSHUKAIOIIIX
[IPY BBITTOJIHEHUH TIPO-
(beccnoHambHBIX (PYHK-
U U UMEIONIHNX eCTe-
CTBEHHOHAYYHOE CO-
JIep)KaHue

Ortuer no nabopa-
TOpPHOI paboTe

HaBBIKAMU HCIIOJIb30BaHU
TEOPETUYECKUX OCHOB 0a30-
BBIX pa3JIesIOB

IIK-2 roToBHOCTB K HC-
IMOJIb30BAHUIO CHHTETH-
YEeCKUX M IPpUOOPHO-

Tecrt, nabopaTopHas
pabora, oT4eT
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CCTCCTBCHHOHAYYHBIX JHUC- AHAJIMTHYCCKHUX HAaBbI-
LUIIIAH ITPU pEHICHUH KOH- KOB, IMO3BOJIAIONIUX pa-
KPCTHBIX XUMHUYCCKUX U Ma- 0oTaTh B Pa3InYHbIX
TEPHUAIIOBECAUYCCKHUX 3a/1a4, 00nacTax COBpeMeHHOﬁ
HaBbIKaMU 3KCIICPUMCHTAJIb- | TCXHOJIOTHUH, CBA3aH-
HOM pa6OTBI B 00JIaCTH MMK- | HBIX C PEIICHUEM MaTe-
pO6I/IOJIOFI/II/I PUAJTOBCAYCCKUX 3aaa4d

4.3.PeliTHHI-IIaH TACHUITHHBI

PetiTuar-nnan AUCHUILIMHBI IIPEACTABIICH B IIPUIIOKCHHUHN 2.

IIporpamma 3auera
Tema 1. Benenue. O61mue npeacTaBieHus O CYIIHOCTH OMOXUMHUYECKUX ITPOLECCOB, TPOUCXOS-
IUX OpU hepMEHTALUH.
Beenenne. OOMeH BelecTB y MUKPOOPraHU3MOB. DepMeHTHl MUKPOOPTaHU3MOB, UX POJIb B 00-
MeHe BeliecTB. KynbTuBrpoBaHUE U POCT MUKPOOPraHU3MOB. THIIbI IUTATENbHBIX cpell. YucToie
KYJIBTYpbl MUKPOOPTaHU3MOB, CLIOCOOBI UX MOJMy4YeHHs. TeXHOI0rus NPUrOTOBICHUS MUTATEIbHbIX
cpen i buocunTesa. KyabTHBHpOBaHNE MUKPOOPTaHU3MOB. bropeakTopbl. ADpOTEHKH U METaH-
teHku. Cpena u kinerka. Karabonusm. anabonusM. [lytu BBeieHHs yriiepoJa B peakiiuyu CUHTE3A.
depMeHTaTUBHBIE MEXAHU3MbI ACCUMIIIALINN a30TCOAEPKAIIUX KOMIIOHEHTOB CPE/IbI.
Tema 2. HayanbHble 3Tanbl 0MOCUHTE3a OMOIOTUYECKUX CTPYKTYP.
Huxn TpukapOoHOBBIX KUCHIOT. buocunTtes yepes anetmi-KoA. buocuHTes NUKIMIECKUX CTPYKTYP.
buocunTes uepes rekco3oMoHo(ochaTHbIN MyTh 0OMEHa yriaeBoJ0B. buocHHTE3 U30IPEHOUIOB.
HavanbHbie sTanbsl OuocuHTe3a NophUPUHOBBIX CTPYKTYYP.
Tema 3. @epmenTanus. TexHONIOrHUECKUE IPUEMBI PETYIIALIMU ITpOLIEcCa.
[Tonnepkanue yncToi KynbTypbl MUKpoopranuzMoB. depmenTanus. O01ye IpecTaBlIeHUs O
npobaeme perysiuu. Manykropsl. KarabonutHas penpeccus. Aioctepudeckas peryisuus gep-
MEHTOB. MexaHM3M peryisiui OMOCHHTE3a MPOIyKTOB, HaKaIlJIMBAIOLIXCs BO BTOpoi (ase. Me-
TaboNIMYecKre NPe/IIeCTBEHHUKN BTOPUUHBIX MeTabonuToB. Bennunna pH u ee perymsuus B npo-
necce hepmentanun. Perynupyromas Gyukius pochaToB u aAeHIIMPOBAHHBIX HYKIIe03u1 hocda-
TOB. OTHOIIEHNE KOHLIEHTpAIMi UCTOYHUKOB YIJIepo/ia 1 a30Ta B cpefie. Bropuunbie MeTabOIUTHI.
Tema 4. Beijienenue u o4ncTKa NPOAYKTOB MUKPOOHOJIOTHYECKOTO CUHTE3A.
[Tomy4yeHue ToBapHbIX (OPM MpenaparoB.
Tema 5. ®epMeHTH MUKPOOPTraHU3MOB, KaK OMOKAaTaIN3aTOPHI.
TexHnonorus ¢pepMeHTHBIX Mpenapatos. MMmoounu3zoBanHble hepMeHTh! U kieTku. Hocurenn s
ummoOunu3anuu (Oprannyeckue, CHHTETUYECKUE, HeopraHuueckue u ap.) MeToibl IMMOOUITN3a-
1. IMMoOun3ams MUKpOOHBIX KIIeTOK. DepMEHTHI B PEakIUIX OPraHMYeCKOro CHHTE3aA.
Tema 6. Merabonuueckuii GoH[ (11yJ1) MUKPOOPTaHU3MOB
Merta6onom. Metabonon. Merabonuyeckue (GOH/IbI aMUHOKUCIIOT U HYKJI€0TH10B. [IpoTeom u
nporeomuka. HpopmMaloHHbIe B3aUMOEHCTBHIS BHYTPUKIETOYHBIX MeTa00IMTOB. MeTabonnye-
CKasl MHXXECHEpUSL.
Tema 7. TlonyyeHre BUTAMUHOB U aHTUOMOTHKOB ITyTEM MUKpoOHooruueckoro cuuresa. [lomyde-
HUE BUTAMUHOB PU MOMOIIM MUKPOOHOJIOrHYeckoro cuuresa. buoras. [lonmyuenue stanona.
MukpoOnosornyeckuii CHHTE3 aHTUOMOTUKOB. bOTEXHOIOTMS OTy4yeHUs] BTOPUYHBIX METabO0IH-
TOB.
Tema 8. buotexHoI0THS TOTYYSHUS IEPBUIHBIX METa00IUTOB. bruotpanchopmanus. [Tpousso-
CTBO aMMHOKHUCIIOT. IIpon3BOACTBO OpraHN4ecKuX KUCIOT. MUKpOOHOIOrnyeckrue TpaHchopMaluu
OpraHMYECKUX COEAMHEHUN. buokaTains B TOHKOM OpraHU4eCKOM CHUHTE3E.
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3amaHus 1J151 CAMOCTOAATEJILHBIX padoT

Omnucanue 3aJaHHnsA:

CamocTosTenbHbIe (IIPOBEPOUHBIE) paOOThI IPOBOASTCS MOCIE KaXKAOr0 MPAaKTUYECKOIo 3a-
HATUSA 110 ONPEICIIEHHON TEMATHKE C LIEIbIO OLICHUTD CTEIIEHb YCBOCHHUS JIEKIIMOHHOTO MaTepuaia u
CIOCOOHOCTh CTYJICHTa MPUMEHSTHh €r0 MU PEIICHUH 33734 Pa3HOrO YPOBHSA, JJS 3aKPEIUICHUS
IIPOIIEHHOI0 MaTepuana B KadecTBe TeKyllero koHtpousisd. [Iporpamma aucuumiuHsl pa3doura Ha
KpYITHBIE TEMBbI, KOTOPBIE, B CBOIO OYepe/Ib Ha Oojiee MelKue MOATEMBL. B TeueHne cemecTpa mpoBo-
ISTCA CaMOCTOSATENbHbIE (IIPOBEPOYHBIE) PAOOTHI, KOTOPBIE paclpeseeHbl 0 MOIYJISIM AUCLH-
1IMHbL. Kax1plil U3 BapraHTOB IPOBEPOYHOM pabOThI coAaepKUT 4-5 Bonpocos. [IpeanonaraempiMu
BUJIAMHU 3a/laHUM MOXeT ObITh HallMCaHUE pedepaToB, MOJrOTOBKA JOKIA0B, pa3paboTKa Mpe3eH-
TalM 110 OTAEIBHBIM TEMaM Kypca U Ip. JJoknaasl ¥ Ipe3eHTaluH 110 3aJaHUI0 MIPENOAABATENs] MO-
I'yT OBITh BBIIOJIHEHBI IPAKTUYECKU IO JHOO0MY pasfieny 000N TeMbl JUCLMILIMHBI U IIPEICTaB-
JIEHBI CTYZEHTOM Ha OYEPEIHOM ayIUTOPHOM 3aHSATHH.

[TprMepHBIiA CIIICOK BOTIPOCOB 110 JUCHHUILIINHE «bHoIornyeckie 1 OMOXUMUIECKHE METOIBI
aHAJIM3a MaTepUaIOB»

1.Mcropust pa3BUTUS MUKPOOHOJIOTHU. DTallbl CTAHOBJIEHUS] MUKPOOHOJIOTUN KaK HayKH. | 1aBHbIe
HaIpaBJICHUS] COBPEMEHHOU MUKPOOHOJIOTHH. Pa3Mepsl MUKpOOPTraHH3MOB.

2. OcoOGeHHOCTH NPOKApUOT U UX MOJI0KEHUE B CUCTEME JKUBBIX CyliecTB. Mopdosiorus 6akrepuil.
3. Xumuyeckuii coctaB OakTepuaibHO# KieTku. CTpoeHne 0aKTepUaNbHON KISTKH.

4. KnerouHast cTeHka Oakrepuil. Xumuueckuil coctaB. Tumsl kieTouHblx cTeHoK. Karcyna, cnusu-
CTble clioH, uexJbl. [IpuaaTku GakTepranbHON KIETKU- )KTYTUKH, BOPCUHKH, IIUIIbI. 3allacHbIE Be-
mecTBa OakTepuaabHOM KJIEeTKH. Tumbl aBwkeHus Oaktepuil. CTpoeHue XI'yTHKOB. Takcuchl. AT-
TPaKTaHTBI U PEIIIEICHTHI.

5. Tunel uddepeHpoBKH GakTepuil. DHAOCHIOPHI, FK30CHOPHI, LIUCTHI.

6. OcHoBHbIe Tpymbl OakTepuid. [Tpunimne! Kiaccudukauubakrepuii. Otnenst Firmicutes, Gracil-
icutes, Tenericutes, Mendosicutes.

7. Otnensl Firmicutes, Gracilicutes - mpeicTaBuTeIn, XapakTepUCTHKA, 0COOEHHOCTH (PU3HOJIOTHH.
8. Otnensl Tenericutes, Mendosicutes - mpeICcTaBUTENH, XapaKTEPUCTUKA, OCOOCHHOCTU (U3HOI0-
THH.

9. Bupycsl. Mcropus OTKpBITUS U U3ydeHUs. [ MIIOTE3BI MPOUCXOXKACHUS BUPYCOB. J[BONCTBEHHAs
MIPUPO/Ia BUPYCOB.

10. CtpoeHue BUpYCHOM YacTHULIBI. XMMHUYECKHUM COCTaB BUPYCOB. BUpyChl pacTeHM, )KUBOTHBIX U
yenoBeka. bakrpuodaru. PenpoayKTUBHBIN LIMKII BUPYCOB.

11. Bzaumogeiictue Bupyca u kietku. Uutepdepenius supycon. Matepdpeponsl. Mnpekuus. Um-
MYHHTET .

12. Bupouipl ¥ NpUOHBI- MH(EKIIMOHHbIE areHThl. bakTepun u BUpYyCHl, BO30yIuTeNn 3a001€BaHUi
YeJI0BEeKa, )KUBOTHBIX U PACTEHHM.

13. OcHOBBI T€HETUKH MUKPOOPraHU3MOB. ['eHeTHueckuii annapar npokapuor. Vi3sMeHeHne reueTu-
4yecKoro marepuana. Bkiaa oTAenbHbIX TeHETHUECKUX MEXaHU3MOB B 3BOJIIOLMIO ITpoKapHuoT. [Ipo-
KapHOTHI U (PaKTOpbI BHELIHEN cpebl. BnusHue Temneparypsbl, U3Ty4eHHs, KUCIOTHOCTU CPEIbl.
14. KynpTUBUpOBaHHE MUKPOOPTaHU3MOB. ADPOTEHKH U MeTaHTeHKH. KpuBbie pocta GakTepuanb-
HOM KynbTypbl. CyOCcTpaThl.

15. bpoxxenue. ®otocunTe3 U XeMocruHTe3. OCHOBHBIE BUBI OpPOKEHUI - MOJIOYHOKHCIIOE, MACIISTHO-
KHCJI0€, TPOMTMOHOBOKUCIIOE, CTUPTOBOE OPOKEHHUS.

16.0cobenHocTH MeTaboIM3Ma MPOKapuoT. Perynsmus metaboau3ma mpoKapuoT.

[TpumepHbIe TeMBI pedepaToB:
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1. Mopdomorus 6akTepuii. bakrepuu HeoObIYHOMU GOPMBI.
2. Crpoenue 6akTepuanabHON KIETKH.
3. CTpyKTypbl OaKTepUATBHOUN KICTKH.
4, CucremaTuka OaKTepuil.
S. ApxebaKkTepun- 0OMTaTEeNIN SKCTPEMAIIBHBIX SKOJIOTHYECKUX HULIL.
6. I'eneruka Gakrepuil. 'eHeTHUECKHE KapTHI.
7. [Tna3mMuasl 1 BEKTOPBI.
8. BuoTexHonorus u reHeTuyeckasi UHKEHEPHs- JOCTHKEHHSI, TEPCIEKTHBBI, ONACHOCTH.
9. buotexHonornyeckue npoueccsl pOUCXOIAIINE C yUaCTHEM MUKPOOPTaHU3MOB.
10.  Kucnomosno4Hble MPOAYKTHI - KyMBIC, KeUp, psyKeHKa, HOTYPTHI.
11. BuHO-BO109HAS TPOAYKITHSI.
12.  Ksamenue oBomieii.
TeMbl 10KI1a10B
1. [Tpumepsl Mozienel GUOTEXHOIOIMYECKUX IIPOLIECCOB MUKPOOHOIOIMYECKOI'O CHHTE3A.
2. DepMeHTHI U APYTrie BHYTPUKIETOUHBIX PErYJIATOPHI, BIUAIONUE HA KHHETUKY MUKPOOHOTO
CHHTE3a.
3. [TutarenbHbIE Cpebl s KYyIbTUBUPOBAHUS MUKPOOPTaHU3MOB.
4. MeTobl KyIbTHUBUPOBAaHUS OMOTEXHOJIOTUYECKUX IITAMMOB MUKPOOPIaHU3MOB.
5. KynpTuBHpOBaHKE IPOTOILIACTOB.
6. MeTonbl KyIbTUBUPOBAHUS OT/AEIbHBIX KIETOK.
7. [{nano6akTepuu B OJYYCHUN HCKYCCTBEHHBIX aCCOIMALIUH.
8. CoBpeMeHHbIE METO/Ibl XpPaHEHUsI MUKPOOPTaHU3MOB — IIPOIYLIEHTOB OMOJIOTHYECKH AKTHB-
HBIX BEIECTB.
9. OCHOBHBIE UCTOUHUKH CBIPbS 11 MUKPOOHOJIOTHYECKOM TPOMBILIIEHHOCTH.
10.  IlpumeHEeHHE TeHETHYECKOU TPpaHCPOPMALIMU B OMOTEXHOJIOTUHU B CEIEKIINHU MHUKPOOPTaHU3-
MOB.
11. I'eHeTHKa MPOMBIIIIEHHBIX MUKPOOPTaHU3MOB.
12. Merobl NOBBIIEHUS! OMOCHHTE3a AHTUOMOTUKOB MUKPOOPIaHU3MaMH.
13. [TpoxytieHThl aHTHOMOTHKOB CPEIN PEIKUX POJOB aKTHHOMHIIETOB.
14. [Tonmyyenue ToBapHbIX (OpM (PEpMEHTHBIX MpENapaToB.
15. MuxkpoOuosiornyeckue npenaparsl s 3alUThl pACTEHUI OT PUTONATOT€HHBIX IPHOOB.
16. [Tonmy4yenue azoTuKcHpyIOIMX OaKTepUaIbHbBIX MpenapaToB.
17. Mertoap! mosrydeHus: 6akrepuogaros.
18. BBenenre MUKpOOPraHU3MOB B MOMYJISALUMHU KYJIbTUBUPYEMBIX KJIETOK pacTEHU.
19.  Xumwuko-pepMeHTaTUBHBIE CIIOCOOBI TOTYYECHUSI aMHUHOKHUCIIOT.
20.  buotpanchopmarys KCEHOOMOTUKOB U 3arpsI3HSAIOIINX OKPY/KAIOLIYIO CPEy BEIIECTB.
21.  TpaHcdopmamus CTEpOUIOB.
22.  Muxkpobuosornyeckas OYMCTKa CTOYHBIX BOJI.
23.  TexHONOTHS MOIy4YSeHUSI MUKPOOHBIX OEITKOB.
24.  TexHOJOTHs MOJYYEHHUS] MUKPOOHBIX JUIUIOB.
25. ITomy4yenue 3K0NOrn4ecKy YMcTon s3Heprun. buoras.
26.  IIpeoOpa3oBaHue COJIHEYHOI SHEPIHH TyTEM MUKPOOHOJIOTHUECKOr0 CHHTE3A.
27.  Bunasl 6uopeaxtopos. [IpuHIun paboTsl.

33.IIaHI/ISI AJI KOJUIOKBUYMOB

Onucanue 3agaHui 7151 KOJUIOKBUyMa:

KOJ'IJ'IOKBI/IYMBI MpoOBOAATCSA B BUAC CO6CCC,Z[OBaHI/I$I B YCTHO-HHCBMCHHOﬁ (bopMe C ICIbIO

OICHUTH CTCIICHb YCBOCHUS JICKIIMOHHOT'O MaTC€pHralia u CIIOCOOHOCTE CTyACHTA NPUMCHSATH €TI0 IIPU
pCUICHUHU 3aia4 Pa3HOr'0 YPOBHHA, JJIS 3aKPCIIJICHUSA l'[pOfI,Z[GHHOl"O MaTcpHrajia B Ka4CCTBC TCKYLICTO
KOHTPOJIA. HpH HU3YUCHUU JUCHUIINIMHBI B TCUHCHHUE CEMECTpPA MPOBOAUTCA KOJUIOKBUYMBI, KOTOPBIC
pacnpeaciiCcHbl MO0 MOAYJIAM JUCHUIIINHBI. Ka)K,[[BIﬁ CTYACHT B TNOATIPYIIIC 00s13aH PCUINTDH
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MMUCbMEHHO OJIMH U3 BapUaHTOB, KOTOPBIN COMEPKHUT 6-8 BormpocoB. OOs3aTENHHO KaXKIbIH BapHaHT
COJCPKUT 3aJaHUsl Ha HOMEHKIIATYPY COCIMHEHUMN, METOAbl CUHTE3d, XMMUYECKUE CBOMCTBA, LIE-
MOYKH MPEBPALECHUI U CIEKTpalbHYI0 3a1auy. Jlanee cienyer cobecenoBaHme ¢ MpernoaaBaTeaeM
0 JIBYM T€OpPETUYECKUM Bompocam. [Ipu HeoOX0AMMOCTH TIPeTio1aBaTeib 3a1aeT JOMOTHUTEIbHBIC
BOIPOCHI I BO3MOXHOCTH OOBEKTUBHOTO OIEHUBAHUSI.

[Tpumeps! 3a1aHUs HA KOJUIOKBUYM

Hcropus Mukpobuonoruu

1. [Ipenmer u 3apaun MukpoOuonoruu. Ileproas! pa3BUTHS MUKpOOHOIOTHH. | TaBHbIE
HalpaBJIeHUs] COBPEMEHHON MUKPOOUOJIOTUH.

2. Hctopus pa3Butus Mukpoouosioruu. [leproasl pa3BuTHss MUKPOOHOIOTUU. ATTEHYAIHS
MHKPOOOB (HCTOPUS OTKPBITHUS, 3HAYCHUE /IS YEIOBEKa, IPAKTUIECKOE IPUMEHEHHE).

3. Hctopus pa3sutus Mmukpooduosioruu. [lepuonas pazsutus Mukpoouonoruu. bpoxxenue,
aHa’poOM03 (MCTOPHUS OTKPBITHS, CYTh SBJICHUMN )

4. Hctopus pa3sutus mukpoodbuosioruu. [lepuonast pazsutus Mukpoouonoruu. Mopgonoruye-
CKHUIl IepHoA pa3BUTHSI MUKPOOHOJIOTHH.

5. Hcropus pa3sutus Mukpoouosioruu. [lepuonast pazsutust Mukpoouoioruu. [Ipodiema ca-
Mo3aposkaeHus. Buranusm. [lacrepusarus.

6. Uctopus pa3sutus mukpoodbuonoruu. [lepuoasl pazsutus MUKpoOnosoruu. MuUkpoObI-B03-
Oyautenu Ooye3HEe.

7. WcTopus pasButus mukpoouonoruu. [lepuonsl pazsutus Mukpooduosnorud. CTaHOBIIEHHE
pycckoit mukpobuonoruu. JI.C. Lenkockuii, .. Meunukos, C.H. Bunorpaackuii.

8. WcTopus passutus mukpoouonoruu. [lepuoasl pazsutus MukpoOuosnoruu. buoxumumueckuit
nepuo pa3BuTus mukpoouosorun (XX Bek)- A. ®nemunr, A.Kmoiiep, I'. Jlopu, [llanmontaukos
B.H., KpacunsuuxoB H.A. u npyrue.

0. [Ipenmert u 3agaun MmukpoOuonoruu. OO0bEKTH U3ydeHust MUKpoouosoruu. [leproasl pas-
BUTHS MUKpoOrosiorun. CenbCKOX03HCTBEHHAS MUKPOOUOJIOTHSI.
10. OO0bexThl u3yueHus Mukpoouonoruu. Ileproast pa3BUTHS MUKPOOHOJIOTHH. Y CIIEXH MHUK-

pobuonoruu Bo Bropoi nmonoure XIX sexa —JI. [Tacrep, P. Kox. JI.C. llenkoBckuii, 1.1. Meu-
HukoB, C.H. Bunorpanckuii, M. beiiepunk u ap.

11. [Tepuozas! pa3BuTus Mukpoduosoruu. Mukpoouonorust B XX Beke. A.Kiroiisep uK. Ban
Hunb. MenuuuHckas 1 BeTepuHapHas MUKPOOHOJIOTHSI.

12. [Ipenmer u 3agaun MmukpoOuosoruu. Pazmeps! Mmukpoopranu3zmMoB. [lepuoisl pazButus
mukpo6uonoruu. JI.ITactep.

13. Wctopus passutus mukpoouonoruu. [lepuosl pazsutus MukpoOuosioruu. AHTOHU BaH Jle-
BEHI'YK.

14. [Ipenmer u 3agaun MmukpoOuosoruu. Ilepuonapl pa3BuTHst MUKpOOHOIOTHH. TeXxHUYECKas
MHUKPOOHOIIOTHUSI.

15. [Ipenmer u 3agaun MmukpoOuonoruu. Ilepuonsl pa3BuTus MUKpoOHonoruu. ['eHeTnka Muk-
POOPraHNU3MOB, BOAHAsE MUKPOOHOJIOTHS, T€OJIOTHYECKasi MUKPOOUOJIOTHSL.

16. Uctopus pa3zButus Mukpoounonaoruu. OO0beKThl H3ydyeHus Mukpoouonoruu. Ileproast pas-
BUTHSI MUKPOOHOJIOTHH. MUKpPOOBI-BO30YyAuTENN O0se3Hel. Pa3mepbl MUKpPOOPraHU3MOB.

OcobeHHOCTH MPOKApUOT U UX MOJIOKCHUC B CUCTCMC KHUBBIX CYILICCTB.

1. Knaccudukanus opranusmon P. Burrekepa. 5 napcTB KuBBIX opranu3mMoB. Oco0eHHOCTH
CTPOEHMS MPOKAPHOT. TaKCHCHI.
2. CpaBHeHHE CTPOEHHUS KJIETOK MPOKAPHUOT U 3ykapuoT. [1sa1h rpynn Oakrepuii mo mopdoiio-

ruu. Jlenenue cheprueckux GakTepuil Ha TpyNbl B 3aBUCUMOCTH OT PACHOJIOXKEHUS KIETOK MOCe
JCIICHUS.

3. Knaccudukanus P. Butrekepa. 5 napctB )kuBbIX Opranu3MoB. [1aTe rpynn 6aktepuii no
Mop¢onorun. CrnupanbHbie popMbl OaKTEpU.

17



4, Crtpoenue 6akTeprabHON KIIeTKH. [[MHIprUYecKre malouyKoBHIHbIE OaKkTepuu. THIThI
KTYTHKOBAHUSI.

5. [1a1h mapcTB *KuBBIX opranu3MoB P. Buttekepa. [Isa1h rpynm 6aktepuii mo mopdosaoruu.
bakrepun HeoObIYHOH popMbl, moTMMOpdHBIE OakTepun. OTINYHE TPOKAPUOTHUECKON KIETKH OT
YKapUOTUYECKOM.

6. CpaBHeHHE CTPOEHHSI KJIETOK MTPOKApPHOT U dyKapuoT. Kinerounas crenka 6akrepuii. [Ipoxa-
PHOTHI 6€3 KJIIETOYHOH CTeHKU-C(epoIIacTsl U MPOTOMIIACTBI.

7. Crpoenne npokapuotndeckoit kinetku. Oxpacka no I'pamy. [Ipugatku GakrepuanbHoi
KJIeTKu. F- mum.

8. CrpykTypsl 6akTepuaabHOl KieTku. LluTonnazmarnyeckas MemOpana. MemOpaHnHbie 00pa-
30BaHUs OAKTEpHil.

0. Hykneoun. BHyTpukieTounsie CTpyKTypbl OakTepuii-pudocomsl. LluTormazma.

10. OcobeHnHocTu cTpoeHus OakTepuanbHOM KieTKH. JKIyTHKY 1 MeXaHU3MBbl IBUKEHUS IIPO-
KapHoT.

11. CpaBHeHue npo- ¥ 3yKapuOTUYECKOH KiIeTKH. BHyTpUIIMTOMIIa3MaTHUECKUE BKIIIOUEHUS
Oaktepwii, UX GYHKLIUU ¥ 3HAYCHUS 151 KIETKU.

12. Crtpoenue 6aktepuanbHoi kineTku. Tumbl nuddepenmpoBku 6akrepuii. [Iporecc npopac-
TaHUS CIIOP.

13. O06o0s10ukH GaKTepUaTbHON KIETKU- KIETOYHAs CTeHKa, HUTOIUIa3MaTu4eckas MeMOpaHa,
Karicysa (CIU3UCTBIN CIIOM).

14. XKryruxu u aprxenue 6akrepuil. Tumnsl )xryrukoBanus. CTpoeHue KryTukoB. TUIlbl JBU-
xeHus Oakrepuil. TakcHYecKue IBHKCHUS.

15. XapakTeprucTuKa OCHOBHBIX Mopdonoruueckux rpymnn 6akrepuit. Xpomarodopsl. Kap-
00KCHCOMBI. ADpOCOMBI. MarHUTOCOMBEI.

16. OcobenHoctu cTpoenus kinetku 6axkrepuil. Okpacka no I'pammy . I'paMiionoxxuTenbHbie U
rpaMOTpHLIATEeNIbHBIC OAKTEPHH.

17. Crpoenue nuToIIa3MaTHUECKO MeMOpaHbl MPOKAPHOT, ee PyHKUuHU. bakrepun cnupaib-
HOW (hOPMBI.

18. Tuns! nuxenus 6akrepuil. Takcucel. JKryTukoBaHue, TUIIBI.

19. CpaBHeHue KJIETOK OakTepuil U )KMBOTHBIX. Mopdoorus 6akrepuii. Pazmepsr Mukpoopra-
HU3MOB.

20. [uronnazmarnyeckas memOpaHa Oakrepuil. MemOpaHnHble 0Opa3zoBaHusi. Kokku.

XUMHYECKHUH cOCTaB OaKTepHUATbHON KIIETKH.

Knerounas Boja. 3anacHsle BelecTBa OakTepuil, UX QyHKIUH.

MuHepanbHBIi cOCTaB. XUMHUECKHUE KOMITOHEHTHI, BCTPEYAIOIINECS TOJIBKO Yy OaKTepui.
Oprannyeckue coeiMHeHus. benknu. AMUHOKHCIOTBI, XapaKTepPHbIE TOJIBKO OaKTEpUsIM.
Opranunueckue coenunenus. Hyknennossle kucnotsl. Hykneoun.

VYrneBojsl 6akrepuil. TelixoeBble M TEHXYPOHOBBIE KUCIOTHI.

®ochonmunuel. [TurmenTsr OakTepuil.

XUMHUECKUE KOMIIOHEHTBI, XapaKTE€PHbIE TOJIBKO I OaKTepuil.

3anacHble BellecTBa OAKTepUH.

IlenTuaorivMKaH KJI€TOYHONW CTEHKU OaKTEepHid.

0. [Turments! Oaktepuit. [IurmenTs! hoTocuHTE3a. MenaHMHOBBIE TUTMEHTHI.

RO NoOOT~WNE

Kputepuu onenku (B 0annax):
- 80-100 6anoB BBICTABISETCS CTYACHTY, €CIIU MOJTHOCTBIO pelIeHbl 6-8 3aaHui;

- 50-79 GayI0B BRICTABIISIETCS CTYIEHTY, €ciH pemieHsl He MeHee 50 % 3a1anuil, HO UMEIOTCs HeZlo-
YeTHI,

- 30-49 GanIoB BBICTABISIETCS CTYJICHTY, €CJIH pelieHbl He MeHee 30 % 3aaHuii U UMEIOTCS CyIIIe-
CTBEHHBIE OIIUOKH, HO 00IIast TEHACHIINS TPaBUIIbHAS,

- 0-29 6am10B BBICTABISAETCS CTYJCHTY, €CIIM UMEIOTCS TpyOble OMIMOKY B BHIIOJHEHUHN 33aHUH.
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3aTeM 3TH 0aJTbl IPOIIOPLIUOHAIBHO IEPEBOIATCS B OAIUTBI peHTHHTa 32 KOHKPETHYIO KOHTPOJIb-
HYIO paloTy.
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IPUMEPHBINA CIIMCOK JIABOPATOPHBIX PABOT JJISI BBIIIOJTHEHHMS B JIABOPA-
TOPHOM NPAKTUKYME JUCHUIIJIMHBI «buonoruueckue u OMOXMMUYECKHUE METO/Ibl aHa-
JIM3a MaTepUaIoB»

1. ITogroroBka 1a60paToOpHOrO 0OOPYAOBAHUS U TOCYbl. MIHCTPYKTaX MO TEXHHUKE O€30MacHOCTH.

OO6mue nmpaBwmiia paboThl B MUKPOOHOJIOTHYECKOM JTabopaTopuu. 24.

2. YCTpoicTBO CBETOBOIO MUKpOCKona. TeXHrnka MUKpocKonupoBanus. [ [purorosnenre npenaparos
MHUKpoOpranu3moB. [Ipenapar «Bucs4as Kamis», «pa3faBieHHas Kallisi», METOJ «OTIe4aTok». Me-
TOJIbI IPUTOTOBIICHUS MUKPOOUOJIOTHYECKUX MPENapaToB (MPUKU3HEHHBIX U (PUKCHPOBAHHBIX ).44.

3. MeToabl NPUTOTOBJICHUS U CTEPUIIN3AIIUN MTUTATENbHBIX CPel sl KYIbTUBUPOBAHU. 4.

4. IToceB MUKpOOPTaHW3MOB Ha TBEPAbIC U JKUJIKHE MUTATEIbHBIE CPEIbl. AHAIN3 MUKPO(IOPHI BO3-
ZyXa, BOJbI U ITOYBBI. 4.

5. Onucanne MOp(oIOTUU KOJOHHA MUKPOOPraHu3MoB. [lomydenne 4ucTon KyinbTypbl MHKPOOpTa-
HU3MOB. 44.

6. Oxpacka o ['pamy.4u.

7. Pons MUKpOOpranu3mMoB B nipupoje. buotudeckue KpyroBopoTsl a30Ta, CEPhI U yriiepoa. 64

8. Britouenus 6aktepraibHOM KiieTku. OKpacka 3amacHbIX BEIIEeCTB- MOJUCaXapyI0B, BOJIIOTHHA, JTH-
ouaoB.4u

9. Bpoxenne MUKpoOpraHu3MoB. [IprMeHenrne MUKpoOOB B IPOMBIIIIIEHHOCTH DOTOCHHTE3 Y MUKPO-
opranu3moB. Pa3MHOKeHHE U TeHEeTHKa MUKPOOPTraHU3MOB. 84.

10. Monounokwucnoe Opoxenne.44.

11. CnuproBoe OpoxeHuEe.44.

JIABOPATOPHAS PABOTA Ne 1

YCTPOMCTBO MUKPOCKOIIA Y ETO UCITIOJIb30OAHUE
1. lJenv pabomwi
Y CcBOUTH MpaBUIIa MOJIH30BAHUSI MUKPOCKOIIOM U HAYYUTHCS PadOTaTh C HUM.
2. 3aoanue

2.1. I3y4uTh yCTPOHCTBO MHUKPOCKOTIA U TIpaBHIa pabOTHIC HAM.
2.2. IIpoMUKpPOCKONIMPOBATH TOTOBBIE MTpeNapaThl cCHayau€a

¢ oobexTrBOM 8X M 10X, a 3ateM 90x i FOOX.

2.3. Cnenatb BBIBOJBI M O(POPMUTD OTYET.

3. Teopemuueckas uacms

Muxkpockorn (00pa3oBaH OT IPEYECKUX CIOB MICrOS - Maiblii U SKOPEO - cMOTpIO) TpeiHa3HAYCH
JUISL U3YYEHUs CTPYKTYp UM OPTaHU3MOB, HE BUAMMBIX HEBOOPYKEHHBIM Ia30M. OObIUHBINA CBETOBOM
MHUKPOCKOII COCTOHT M3 TPEX YacTeH: MEXaHMYECKOM, OCBETUTEILHOM U onTh4Yeckou (puc. 1).

K MexaHnueckoi 4acTu OTHOCSTCS: IITAaTHB, TYOyC, pe€BOJIbBEpHasl Hacajaka, MPeJAMETHBIN cTo-
JUK, MaKpO- 1 MUKpOMETpUYeckre BUHTHI. [1ITaTUB COCTOUT U3 ABYX YacTeil: OCHOBAHUS (HOXKKH) U
TyOycoaepxatens. Hoxka CiayXuT omopoit st MUKpockorna. Ty-OycoaepikaTenb UCTOIb3yeTcs,
MMOMHMO TOJJIep>KaHus Ty0Oyca, B KaUeCTBE PyUKH I IEPEHOCa MUKPOCKOIIA.

Ty0Oyc - 310 monast Tpyoka, mpu MOMOIIH KOTOPOU TMOIEPKUBAETCS ONPEIETICHHOE PACCTOSIHUE
MEXKIy OKyIsipoM u o0bekTHBOM (160-180 MMm). B BepxHuii KoHer TyOyca CBOOOJHO BCTaBISCTCS
OKYJISIp, & CHI3y BBHHUMBAETCS PEBOJIbBEpHAs Hacajka. PeBonbBepHas Hacaaka MpeicTaBiseT co0oi
IMCK C THE3/IaMH, B KOTOpBbIC BBHHYHMBAIOTCA 3-4 OOBEKTHBA C pa3HBIM yBeJIWuYeHHEeM. Bparas
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HaCaJIKy, MOKHO OBICTPO YCTaHOBUTB JIF000i 00BEKTHUB 101 0TBepcTHE TyOyca. [Ipu cMene o0bekTHBa
HaJ0 CICINUTh, YTOOBI OH OBUT IICHTPUPOBAH, T. €. YCTAHOBJIEH TaK, YTOOBI €r0 ONTUYECKAst OCh COB-
raja ¢ ONTHYECKOM 0ChI0 OKYIIsipa. B mpoTuBHOM citydae yBUIETh H300pakeHue Oy /1eT HEBO3MOXKHO.
CoBnazienne oceil MPOUCXOAUT TOTJA, KOr/la OOBEKTUB TOYHO TMOMAJaeT B cBoe rHe3no. [lpu stom
CJIBIIIEH XapaKTePHBINA MIETUOK.

TyOyc MoXxeT nepeaBuraTbCs BBEpX M BHU3 IIPHU MOMOIIHM MaKpPO- 1 MUKPOMETPHUYECKOT'O BUHTOB.
[Tpu BpamieHu BUHTOB 110 YaCOBOH cTperike (0T ceds1) TyOyC OIrycKaeTcs, a Ipy UX BpalleHud IPOTHUB
4acoBOil cTpenku (k cebe) - mogHuMaeTcsi. BUHTBI citykat Juist Hax0x/AeHUs (POKYCHOTO PAaCCTOSHUSI.
[Tpu momoIy MakpOMET-pPUYECKOTO0 BUHTA IMPOU3BOAAT IPyOYI0 HACTPOUKY M300pakeHus, IpH I0-
MOIIIM MUKPOMETPHYECKOTO - TOUHYI0. OJIMH 000pOT MUKPOMETPUYECKOTO BUHTA U3MEHSET MOJI0XKe-
Hue TyOyca Ha 0,1 MKM, TO3TOMY €T0 HCIIOJIB3YIOT TOJIBKO MPH PACCMOTPEHUH MpernapaToB Ha 00Jb-
IIIOM yBETTUYEHUHU.

[IpenmMeTHBIM CTOIMK MOKET OBbITh KPYIJIBIM WM KBaJPATHBIM, IOJABHKHBIM WIJIM HETIOABUKHBIM.
Ha nero nomemarot ucciaenyeMslil npenapar. B ieHTpe npeiMeTHOro CTOJIMKAa UMEETCs OTBEPCTHE,
yepe3 KOTOpoe IPOXOAT Jydd cBeTa. Ha cTonmke pacnoioKeHbl 3aKUMBI, IIPY ITOMOIIHM KOTOPBIX
3aKpEIISETCs NIPEAMETHOE CTEKJIO C HaXOAAIIMMCS Ha HeM IpenaparoM. Ilox cronukoM Haxoaarces
BHUHTBI, Bpalas KOTOpPBIE MOXKHO IIEpEIBUIaTh Ipenapar B JBYX B3aWUMHO IEPHEHAUKYISPHBIX
HaIpaBJICHUIX.

K ocBetuTenbHON YaCTH MHUKPOCKOIIA OTHOCATCS 3€pKalio (WK JlaMIa HaKaJduBaHUsS) U KOHICH-
cop. 3epKajio IPUCYTCTBYET Y MUKPOCKOIIOB, KOTOPbIE HE UMEIOT BCTPOEHHOI'O HCTOUHUKA cBeTa. OHO
YKPEIJICHO Y OCHOBAHUS LITaTUBA U CIY>KUT JJIsl HAallPaBJICHUS CBETOBBIX JIy4el uepe3 KOHIEHCOp B
00BEKTHB. 3epKajio ABYCTOPOHHEE: C OJJHOW CTOPOHBI - BOTHYTOE, C ApYrou - miockoe. [Ipu uckyc-
CTBEHHOM OCBEILIEHUN PEKOMEHAYETCSl MOJIb30BaThCsl BOTHYTOM CTOPOHOM, a MPU €CTECTBEHHOM -
IJIOCKOM.

KonneHcop ycunusaer ocBelieHHOCTh ipenapaTa. OH COCTOUT U3 HECKOJIBKUX JIMH3, KOTOpBIE (Po-
KYCUPYIOT OTPaXXCHHbIE OT 3€pKajla Jy4d B IUIOCKOCTH Mcciaeayemoro npenapara. Ilpu momomm
BHHTA, PaclOJI0’KEHHOIO [10/1 TPEIMETHBIM CTOJIMKOM, KOHJIEHCOP MOKET IEPEMEIIAThCS B BEPTHUKAIb-
HOM 1u1ocKocTH. [Ipy NOIHATHY KOHAEHCOPA OCBEIIEHHOCTh YBEIUYUBAETCS, IPU OITyCKaHUH -yMEHb-
I1AETCsL.

B KOHACHCOPC WJIK IO HUM UMCEETCS z[Ha(bparMa. OHa COCTOUT U3 TOHKUX METAJNIMYECKUX ILIa-
CTUHOK, KOTOPBIC IIPpU IMOMOIIX PbIYa’)XKa MOT'YT CABUTATHCS UJIN PA3ABUTATBHCA. B IEpBOM CJIy4dac
OTBECPCTUEC, YCPE3 KOTOPOC NPOXOJUT CBET, yMCHBIIACTCA U, COOTBETCTBECHHO, YMCHBIIACTCA OCBCIICH-
HOCTb. Bo BTOPOM - OTBCPCTUC YBCIIMIMBACTCA U, COOTBETCTBEHHO, OCBCILICHHOCTL TOXKC YBCIIMINBACTCA.

HawnbGonee BaxxHOM 4acCThi0O MUKPOCKOIIA SBJIIETCS €T0 onTHYecKas 4acTh. K Heil oTHOCATCSI 00B-
€KTUBHI U OKYJISIp. OOBEKTUB COCTOUT U3 CHCTEMBI JIMH3, 3aKIIFOUYEHHBIX B METAJUIMYECKYIO OMPaBy, Ha
KOTOpOH yKa3aHa cTerneHb yBenuueHus. OObeKTUBBI JeNATCS Ha CyXue U UMMepcuoHHbIe. Cyxue 00b-
€KTUBBI OOBIYHO UMEIOT clieyromue ypennueHus: 8x, 10x, 20x, 40x. ¥ HUX MexXTy 00ObEKTUBOM U
paccMaTpUBaEMBbIM MPEAMETOM HAXOIUTCS BO3IYX.

Nmmepcrnonnsie 00bekTrBBI MEIOT yBermmdeHus 90 x, 100 X. Y HuX Mex 1y 0ObEKTHBOM U paccMaTpu-
BaEMBIM MPEAMETOM HaXOAUTCS Karlisi IMMEPCHOHHOTO Maciia, B KOTOPYIO OrpykeHa (ppoHTaIbHAS JINH3a
00BEKTHBA. ITO HEOOXOMIMO JIJIs TOTO, YTOOBI HE JIOMYCTUTh PACCEMBAHUS JTy4eH, TPOXOISIINX Yepe3 Ipe-
rapar, ¥ He YMEHBIIUTb OCBELIEHHOCTb. [I0CKOIBKY MOKa3arenb MpenoMIIeHHs UIMMEPCUOHHOTO Macia
MPAKTUYECKH TaKOM XK€, KaK U CTEKJIa, TO JIy4r CBETA, BBIXOJIS U3 CTEKJIA, HE OTKIIOHSIFOTCS U MOJIHOCTBIO
TIOTAIAI0T B OOBEKTHUB.
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Oxkynsip cocTouT U3 IBYX JuH3. Ta nuH3a, KoTopas oOpallieHa K ria3y, Ha3blBaeTCs IJ1a3HOM, a
MIPOTHBOIOJIOKHAS €i - coouparenbHoil. OKyJsIp yBEINYUBAaET N300paKeHNE, KOTOPOE aeT 00beK-
TuB. CyIIECTBYIOT OKYJISPHI C YBeJIMUeHUEM SX, 7X, 10X, 15x.

Cyl1ecTBYIOT MOHOKYJISIPHBIE MUKPOCKOIIBI - C OJHUM TyOycoM U OMHOKYJsIpHbIE - ¢ AByMs. Ha
MOHOKYJIIPHOM MHUKPOCKOIIE MpernapaT paccCMaTpUBAIOT OJTHUM TJIa30M, HA OMHOKYJIIPHOM - IBYMS.
[Ipu 5TOoM TyOyChl MEUIEHHO IIEPEMEIAI0T OTHOCUTEIBHO APYT Ipyra (CBOJSAT U pa3BOIAT), 100U-
BasICh, YTOOBI PACCTOSIHUE MKy IIEHTPAMH TJIA3HBIX JIMH3 OKYJISIPOB COBIIAJIO C PACCTOSHUEM MEXITY
ueHTpamu rnas. [Ipu sTom nBa moss 3peHus COBMAAYT APYT C IPYroM U OyIeT BUIHO OJTHO.

Oo1miee yBennueHHE MOHOKYIIIPHOT'O MUKPOCKOIIA PABHO IPOM3BEACHUIO YBEIIMYCHUSI 0OBEKTHUBA
Ha yBEJIMUYEHUE OKYJIsIpa, OMHOKYJISPHOTO - IPOU3BEICHUIO yBEINYeHHs] OOBEKTHBA Ha YBEIUUYECHUE
OKYJIIpa ¥ Ha yBeJIMYCHHE OMHOKYISIPHON HACa/IKU.

Kaxxaplii MUKPOCKOI XapaKTEepHU3yeTCsl ONPEIEIEHHOI pa3peIaromneil criocoOHOCTbIO, T. €. MH-
HUMAaJIBHBIM PACCTOSIHUEM MEKy IBYMs TOUKaMM, KOIla BUJHA Kak1as U3 HUX. Paszpemaromas cro-
COOHOCTH ONTHYECKOTO (CBETOBOT0) MHUKPOCKOIA OTpaHHUYEHA JJIMHON BOJHBI BUIUMOTO cBeta. Jliis
TOr0 4TOOBI YBEIMUUTH PA3PEIIAIOLIYI0 CIIOCOOHOCTD, UCIIONIBb3YIOT JPYTUe TUIIl MUKPOCKOIIOB: Yilb-
TpadHoIeTOBHIH, TFIOMHHECIICHTHBIN, ()a30BOKOHTPACTHBIN, JIEKTPOHHBIN U Jp.

Puc. 1. Muxpockon ¢ 6unokynsapHot Hacadkou u 3epranom:l - okynApLL; 2 - OUHOKYIAPHAS
Hacaoka; 3 - «pesonveepy; 4 - 00vekmue,; 5 — npeomemmuulii CMoIuUK, 6—KOHOEHCOP, 7—3epKano;
8 —pykosmra nepemewjenuskponwmenina konoencopa, 9 -pykosimrka mouxkou oKycuposxu (Mux-
posunm), 10 — pykosmxa epybou goxycuposku (maxposunm); |l- my6ycooepoicamens; 12 - gunm
0151 KpenJieHust OUHOKYISPHOU HACAOKU
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4. ITpakTrueckas 4acTh

[1o MHCTPYKIIMYU WM TEOPETUYECKOM YaCTH U3y4YUThYCTPONCTBO MUKpOCKoIa.M3yunTs npasuia pa-
00TBI C OMOJIOrMYECKMM MUKPOCKOIIOM, KOTOPBIE IIPUBOJIATCS HUXKE.

4.2.1. Ha pabouemM MecTe MHUKPOCKOI ITOMEIIAIOT PYYKOH K cebe Ha pacCTOSHUU 3-5 CM OT Kpas
crona. [lepen Hauanom paboOTHI MATKOM CYXOH TKaHBIO YIANSIOT IbLIb C MEXAaHUYECKUX U
ONITUYECKHUX YacTEeH MUKPOCKOIIA, HE KacasiCh JINH3.

4.2.2. Hactpoiika OCBEUICHHUS.

[Tpu paboTe ¢ MUKPOCKOTIOM, HE IMEIOIIIUM BCTPOSHHOTO HCTOYHHKA CBETA, HEOOXOIMMO:

a) OIYCTUTh KOHJIEHCOP U OTKPBITH Auadparmy;

O0)omycTuTh O0BEKTHB C  yBenumueHueM 8x wimm  10x ©Ha  paccrosaume  0,5-1
CM OT IPEAMETHOT'O CTOJIMKA M, BpaIllasi 3epKajlo, OTPETYINPOBATh OCBEIICHHE TaK, YTOOBI BCE MOJIE 3PEHHS
OBLIO OCBEILEHO PABHOMEPHO U SIPKO.

[Ipu pabote ¢ KOHIAECHCOPOM TOJIB3YIOTCS IJIOCKUM 3epkaiioM. [Ipu padore 6e3 KoHAEHCOpa WK
1pH €J1a00M OCBEIICHHUHU UCTIONIB3YIOT BOTHYTOE 3€PKajio, TAKXKe KaK U IpH paboTe ¢ 00beKTUBAMU
C MaJIbIM yBenrueHueM. [IpsiMoe comHedHOe OCBEIIEHHE CMATYAIOT, TIOMEIAst MEXITy 3€pKaJIoM U KOH-
JICHCOPOM MaTOBOE CTEKJIO, @ UCKYCCTBEHHOE - TTOMEIIasi CHHEE CTEKJIO, TPO3pavyHOe WK MaTOBOE.

HpI/I pa60Te C MUKPOCKOIIOM, UMCIOIITNM BCTpOGHHLIﬁ HCTOYHHUK CBCTA, MUKPOCKOII UCpE3 aaali-
TCPp NOAKIIOYAKT K CCTH U BKJIFOYAIOT €TO0. I[JIH YMCHBIICHUS APKOCTH MCKAY KOHACHCOPOM H
HCTOYHUKOM CBETa IMOMEIIAIOT CHHEE WJIM MaToBOE CTeKJo. P CTYJINpyA ,I[I/Ia(l)pal"My H 1epeMceias
KOHACHCOD, IIO6I/IBaIOTC$I PaBHOMCEPHOI'O OCBCUICHHA BCEI'O I1OJIA 3PpCHUS.

MHUKpOCKONUPOBaHKUE MTPENapaTOB MUKPOOPTaHMU3MOB B KMBOM COCTOSIHUM IPOBOJST B 3aTEMHEH-
HOM TIO0JI€ 3pEHHsI (BOTHYTOE 3epKaIo, MPUCITYIIIEHHBIN KOHACHCOP U CIIeTKa IPHUKpbITast Auadparma), mc-
MOJB3Ys CyXue cucTeMbl (00beKTUBBI ¢ yBennueHueM B 8,20 u 40 pa3).

4.2.3.1lpu ucnonb30BaHUM OMHOKYJISAPHBIX MUKPOCKOIIOB MIIM OMHOKYIISIPHOW HAcaKu, TI03BO-
JSIOUIUX TMOJIYYUTh CTEPEOCKONUYECKOE N300pakeHUE MPeIMETa, PETYIUPYIOT MOJIOKEHHUE TPY-
00K ¢ OKyJsipaMu J0 TeX MOop, MOKa U300pakeHre He COBIMAaeT B OJJHOM MOJIE 3PEHUS.

3. Ilpomukpockonuposams comoguvle npenapamsi U 3apucosams 8 mempaou yYeUoeHHoe.

Ha npenMeTHbIil CTOMMK MOMENIAIOT UCCIEAYEMBIN IpernapaT ¥ 3aKpeIuIsioT €ro KJIeMMaMH.
[Ipu mpocMOTpe HEOKPALIEHHBIX IIPENAPATOB BEPXHsISA IOBEPXHOCTh KOHIEHCOPA I0JKHA HAXOAUTh-
Csl Ha YPOBHE IIPEIMETHOIO CTOJIMKA. B 3TOM Citydae noJsie 3peHus 3aTEMHSIOT, COKpaIlasi OTBEPCTUE
nuadparMbl WIH OMycKasi KOHIEHCOP U (JOKYCHUPYS €ro Ha MJIOCKOCTH MpenapaTa.

CHauazna mpenapar paccMaTpHBarOT ¢ 00beKTHBOM 8X WM 10X M yCTaHABIMBAIOT B LIEHTP MO
3pEHHs y4acTOK, KOTOpbIi OyIyT paccMaTpuBaTh Ha OOJIBIIOM yBETMUYEHHUH. 3aTeM TyOycC MOTHUMAIOT 1 Bpa-
IIIGHUEM PEBOJIbBEPA 3aMEHSIOT CyXOM OOBEKTUB Ha MMMEPCHOHHBIN. [1oHMMAIOT KOHIEHCOp 10 yropa
BBCPX U B TOM MECTC, I’IC HAXOAUTCA SAPKOC CBETOBOC IIAATHO, HAHOCAT Ha IpCriapaT Karjiro UMMCPCHUOH-
HOT'O Maca.

[Tpu BU3yanbHOM HaOMIOJEHUH COOKY MMOBOPAYMBAIOT MAKPOBHUHT OT ce0s, OMyCKaloT TyOyc 10
COIIPUKOCHOBEHHMS JIMH3BI C KallJIel Maclla U cllerka ee pasjasiuBatoT. Heo6xoqumo ciaenuts 3a
TeM, YTOOBI HE Pa3AaBUTh MPEIMETHOE CTEKJIO U HE UCTIOPTUTH JIMH3Y 00bEKTHBA. 3aTeM, CMOTPS
B OKYJIIp, MEAJIEHHO BpaIlalOT MaKpOBUHT Ha ceOsl, MOAHUMAIOT TYOYyC J0 TeX MOp, MOKa B IO
3peHHUs1 He OSABUTCS N300pakeHne N3y4aeMoro 00beKTa.
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[Tocne sToro BpameHneM MEKPOMETPHIECKOTO BUHTA (POKYCHUPYIOT OOBEKTHB TaK, 9YTOOBI U300-
paskeHure ObLIO0 YeTKMM. MUKPOMETPUYECKUI BUHT BPAIIAlOT JIETKUM JIBUKECHUEM B OJIHY U JIPYTYIO
CTOpPOHBI, HO He 0oJIee, YeM Ha OJIMH TOJIHBIA 000POT.

[Tpu pabote ¢ oObekTHBOM 8X pabouee paccTosHUE cocTaBisieT 9 MM, ¢ o0bekTHBOM 40X - 0,6
MM, ¢ 00beKTHBOM 90X - 0,12 MM.

[Ipu cMeHe OOBEKTHBOB CIENYET PETryIMpPOBAaTh MHTEHCUBHOCTH OCBEIICHUS paccMaTpuBaec-
Moro oObekTa. JKemaeMylo OCBEIICHHOCTD MOJIy4YaroT, CITyCKasl WK MOJHUMas KoHaeHcop. [Ipu pa-
00Te ¢ 0OOBEKTHBOM 8X KOHJICHCOD OIYIIEH, IPU Tepexojie Ha 00beKTUB 40X KOHJAEHCOP HEMHOTO
MOTHUMAIOT, TIpH paboTe ¢ 00beKTHBOM 90X KOHICHCOP MOJHUMAIOT BBEPX 10 MIPEea.

[IpemapaT paccMaTpUBaIOT B HECKOJIBKUX MECTaX, MEPEABUTAs MPEAMETHBIN CTOIMK OOKOBBIMU
BUHTaMU U IOCTOSIHHO Bpall[asi MUKPOBUHT, YTOOBI IPOCMOTPETH MIperapar BO BCEH TOJIIIIE.

[Tocne okoHuaHUS PabOTHI IpenapaT CHUMAIOT € IPEAMETHOTO CTOJIUKA, OIYCKAIOT KOHAEHCOP
U CTaBAT MOJ TyOyc 00BbEKTHBC yBennueHueM 8X min 10x. MArkyro TKaHb CMayMBarOT CMECBIO
cupTa ¢ 3GUPOM U TIIATETHHO MPOTUPAIOT (HPOHTATBHYIO THH3Y 00BekTHBa 90 X 1 100 X 10 TOITHOTO
yJaJIeHHsl ¢ Hee MMMEPCHOHHOI0 Maciia. 3aTeM IPOTHPAIOT €€ HacyX0, CTaBAT 00beKTHB 8X min 10x
U OIIYCKaIOT €ro Ha paccrosHue oxoino 0,5 cM oT mpexmeTHoro croiuka. [locne sToro yonparor Muk-
POCKOII B PYTIISIp HITH 3aKPBIBAIOT KOJITAKOM.

Brumanue! T'oToBbIe TIpenaparhl SBJISIOTCS MY3SHHBIMH, HX HEJb3s OMYCKaTh B AC3HMHOUIUPY-
IOIINI pacTBOP, TaK KaK IPH 3TOM OHH pa3pyiiarorcs. [locie okoHuaHus paboThl yIasioT (IaHebo
WK IPYTO# MATKOM TKaHbIO (HO HE BaTOM!) MMMEPCHOHHOE MAciIo C IIPEnapaToB U BO3BPAIIAIOT X
nabopaHTy.

Bonpocvl ons camoxonmpons

5.1.YTo BXOZUT B COCTAB YacCTell MUKPOCKOIIA: MEXaHUUECKOM ;0N THYECKOM; OCBETUTEIILHON?

5.2.Kakue 00beKTHBBI HA3BIBAIOTCS CyXUMU?

5.3.Kakue 00beKTUBBI Ha3bIBAIOTCSI UMMEPCHOHHBIMU?

5.4. 1515t 4ero mpu MUKPOCKOTTUPOBAHUU HA OOJBIINX YBEIMYCHUAX (DPOHTAIBHYIO JIUH3Y 00B-
€KTHBa MOMEILIAIOT B KaIUII0 UMMEPCUOHHOTO Maciia?

5.5.KakoBsl mpaBuia paboThl ¢ KOHAEHCOPOM?

5.6.KakoBel paBmiia paboThl ¢ MaKpO- 1 MUKPOBUHTAMU?

5.7.Kax ornpenenurts yBeIu4eHuUE:

- MOHOKYJISIPHOTO MHKPOCKOIIa;

- OMHOKYJISIPHOTO MHUKpOCKoma?

JIABOPATOPHAS PABOTA Ne 2

JAESUH®EKINUA U CTEPUJIN3ALUA

1. LJenv pabomwi. O3HAKOMUTKCS ¢ METOAAMU JAC3UH(EKIINU U CTEPUITH3AIINN.
2. 3a0anue

2.1. O3HaKOMUTBCS C OCHOBHBIMHU METOJIaMH JC3UH(EKITUN 1
Ne3uHGUIUPYIOIIUMHU BEIIECTBAMHU.

2.2. O3HAaKOMHTBHCS C OCHOBHBIMU METOIaMHU CTCPUITH3AIIHH.

2.3. IloaAroTOBHUTH K CTEPUIIM3ALINH JTA00PAaTOPHYIO TTocyay: yamku [letpu, mpobupku u nu-
TIETKH.

2.4. TlpoBecTu CTepUIM3AIHIO TaO0OPATOPHOM MOCY/IBI.



3. Teopemuueckas uacmo

B ecTecTBEHHBIX YCIOBUSX MUKPOOPTAHU3MBI MOABEPTAIOTCS BO3JACHCTBUIO PA3HBIX MO CBOESH
npupojie GaKTOpPOB BHEIIHEH Cpeibl, KOTOPhIE MOTYT JIHOO0 CTUMYJIMPOBAThH (CTUMYIUPYIOIIEE JICH-
CTBHE), TMOO 3aMeJISATh U MPEKPAIIaTh KX PAa3BUTHE, TOPMO3s META0OIMYECKUE MPoLecChl (0akTe-
PHUOCTAaTHYECKOE JICHCTBHE), TMOO BBI3BIBATH THOEIH MUKPOOPTaHU3MOB (OaKTEPHUIIMIHOE JICHCTBHE).

B 3aBucumMoctu ot cBoel pupo/ bl Bce GakTOphl JeATCs Ha (PU3NUECKUe, XUMUYECKue 1 OHoJIo-
ruyeckre. Hanbomee cunbHOE BO31€HCTBHE HA MUKPOOPTaHU3MbI OKa3bIBAIOT CIICAYIONIHE (PU3NIeCcKue
U XUMU4eckue (akTopbl: TeMIeparypa, BIaXHOCTb, OCMOTHUYECKOE JIaBJIECHUE, YIbTpa(uoIeToBbIe
JIy4H, MOHU3UPYIOLLAs pafuanus, ylIbTpa3ByK, pa3inuHble XuMudyeckue Beniectsa U pH cpenbl. MHo-
rHe U3 3TUX (PAKTOPOB MCIOJB3YIOTCS A MOJABICHUS KU3HEICATEIbHOCTH MHUKPOOPIaHHW3MOB.
Hanbonee 4yBCTBUTENbHBI K X BO3JCHCTBUIO BET€TATHBHBIC KJIETKHU, @ HAMOOJIEE YCTOMYHBEI CIIOPHI.

MHorrue XUMHYECKHE BEIIECTBA JJA)Ke B 0Y€Hb HEOOIBIINX KOHIICHTPAIUSIX OKA3bIBAIOT HA MUK-
pPOOpraHu3Mbl OaKTEpPHIIUAHOE JeHCTBHE. Takue BelecTBa HA3BIBAIOTCS aHTUMHKPOOHBIMU Bellle-
CTBaMHU. AHTUMHUKPOOHBIM JIEHCTBHEM 00JIaIal0T CICAYIONINE BEIIECTBA: COIH TSHKEIIBIX METAJIOB
(B 4aCTHOCTH, COJIU PTYTH, cepeOpa, CBUHIIA), CUJIbHBIC OKUCIUTEIH (030H, HOJ, XJIOpHas U3BECTh,
MIEPEKUCh BOJIOPOJIA U JIP.), OpPraHMYeCKHe BemecTBa ((heHOI, KPe30oJl, STHIIOBBINA CUPT, (OpMaTbIeTu
u 1p.). HekoTopele 13 HUX UCTIONB3YIOTCS 171 TOJABICHHUS pOCTa MUKPOOPraHu3MoB. OHH Ha3bIBAIOTCS
JC3UHPHUIMPYIONTMMH BEIIECTBAMH, & YHUUTOKEHHUE TATOICHHBIX MHKPOOPTAHU3MOB C WX HCITOJIB30-
BaHHEM - Je3uH@eKyuell.

JlesnH(peKuus MUpOoKO MPUMEHSIETCSI HE TOJIBKO B J1a00paTopusx MUKpOOHOIOTHH, HO U Ha pa3-
JUYHBIX MUILIEBBIX NPeANpUATHsIX. B kauecTBe Ae3MHOUIMPYIONIMX BEIIECTB HAaUOOJIbIIEe MPAKTHU-
YeCKOe MPUMEHEHUE HaXoAiT XJiopHas nu3BecTb (0,5-5%-Hble BogHbIE pacTBOpPHI), XJ1opamuHa (1-5%-
HBIE BOJIHBIE pacTBOPHI), o1 (2%-HbIi pacTBOp), heHo u ero npousBoanbie (1-5%-Hbie pacTBOpPHI),
STWJIOBBIN U n3onponioBslil cnupt (70%-Hble pacTBOPHI).

Br16op ae3nHPHUIMPYIOMIETO BEMIECTBA, €T0 KOHIICHTPALXS, TPOIOJKUTEIILHOCTh CPOKA JEC3HH-
(beKM 3aBUCAT OT KOHKPETHBIX YCJIOBUM: OT TOr0, YTO UMEHHO MOJBEpraeTcsi Je3uH(pEeKIIH, CTe-
MIEHU TMPENOoIaraéMoro MUKpOOHaIbHOTO 3arps3HEHUSI, YCTOMUYUBOCTH 00€33apaKuBaeMbIX MUKPO-
OpPraHHU3MOB.

Cmepunusayus (06€CIIOKUBAaHUE) - 3TO MOJHOE YHUUYTO)KEHHUE BCEX MUKPOOPIaHU3MOB (Bere-
TaTUBHBIX U CIIOPOBBIX, IATOT€HHBIX U HENATOI'€HHBIX) B 0OpabaTbiBaecMoM oObekTe. [Ipu nposene-
HUM MUKPOOHOJIOTMYECKHX MCCIEOBAHUHN JUISl OJYYEeHUs MPaBUIIbHBIX PE3yIbTaTOB HEOOXOIMMO
00ecrneunTh CTEPUIIBHOCTD pabOThI, T. €. HE JIONYCTUTh MOMAaJaHUs U Pa3BUTHS IOCTOPOHHUX MHUK-
POOPraHU3MOB. DTO JOCTUTAETCS B pe3yJibTaTe MPOBEAECHUs paboT TOJIBKO MPHU CTPOTO OIPEIeNIeH-
HBIX YCJIOBUAX (ONpEENIEHHBIX TPEOOBAHUAX K MOMEIIEHUI0, 000PYJOBaHMIO, TIOCY/IE, TUTATEINb-
HBIM CpellaM M T. 11.).

HOCYI[@., HWHCTPYMCHTHI, ITUTATCIIbHBIC CPEbI, UCIIOJIb3YEMBIC JJIA pa60TLI B J'Ia60paT0pI/II/I MUKPO-
6I/IOJ'IOFI/II/I, JOJIDKHBI OBITH CTCPUWILHBIMH, ITIO3TOMY CTCPUIIM3ALINA ABJISACTCS OI[HOI>'I W3 BOXKHCHUIIINX OIIe-
paunﬁ B IIPAKTUKE IMPOBCACHUA MI/IKpO6I/IOJ'IOl"I/ILIeCKI/IX I/ICCJ'Ie,[[OBaHI/II\/’I.

CTepI/IHI/I3aI_[I/I$I IIUPOKO IMMPUMEHACTCA TAKIKE B HI/II].[CBOf/i IMPOMBINIJICHHOCTH IIPU BBIITYCKE KOH-
CCPBOB. O,Z[HaKO B 3TOM CJIy4ac MOJY4YaroT HE CTCpI/IJ'ILHLII‘/JI, a HpOMBIIHHCHHO-CTCpHHBHBIﬁ IIPOAYKT.
HpOMBIHIJ'IeHHaSI CTEPUIIBHOCTb 03HAYACT OTCYTCTBHE B ITPOAYKTAX MUKPOOPraHU3MOB, OIMIACHBIX IJIA
310pPOBbA HOTpQGI/ITeJBI, n MI/IKp06I/IaJ'IBHBIX TOKCHUHOB, @ TaKXX€ MUKPOOPTraHU3MOB, CIIOCOOHBIX
Pa3BUBATHECA ITPHU TEMIIEPpATYpaX XpaHCHHA, YCTAHOBJICHHBIX IJI JaHHOI'O BUJa KOHCCPBOB.

Crepuiin3annio MOXHO MPOBOJAUTH Pa3IMYHBIMU CIIOCOOAMU: MPOKAJIMBAHUEM, TAPOM TIOJI JaB-
JICHHEM, TeKYYUM I1apoM, CyXHM KapoM, KUTITYeHHeM, (puiibTparueit u 1p. Berbop criocoba crepuinu-
3allUM 3aBHCUT OT CBOMCTB CTEPUIIN3YEMOT0 00BEKTA, TaK KaK CTEPUIIN3ALUS HE JOKHA MPUBOJUTH K
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U3MCHEHHIO €T0 (bmnqecmro NJIIN XUMHUYCCKOI'0 COCTOSITHUS. TaK, HalpuMeEp, MUTATCIBHBIC CPEAbI HU-
Koraga HE 6yILYT CTCPUJIM30BATH CYXUM KApPOM, TaK KaK B UX COCTaB BXOAUT BOJ4d, KOTOPAA IIPpHU 3TOM
HCIIapUTCA.

Crepunusanyst npoxanuéanuem B INIAMEHU CIUPTOBKH ((1aMONpOBaHUE) UMEET IOBOJIBHO Orpa-
HUYEHHOE IIPUMEHEHHE. DTO CBA3aHO C TE€M, YTO OOJIBIINHCTBO PEAMETOB IPU NPOKATMBAHUU TIOP-
TATCS. B OCHOBHOM OHO MCHOIB3YyeTCs AJisi 00pabOTKH OaKTEpHAIbHBIX METEIb, UTJT ¥ TUHIIETOB.

Crepunusanus napom noo oasienuem MPOBOJUTCS B aBTokIaBax. OHa UCIOINIB3yeTCs I CTEpU-
JIM3alUM [IUTATENbHBIX Cpell. ABTOKJIAB COCTOMUT U3 KOXKYXa, KPBIIIKHU U JBYX KOTJIOB, KOTOPBIE BCTaB-
JICHBI OJIUH B IpYTrOil.

Kpsl11ka aBTOKIJIaBa FepMETUYECKU IPUBUHYNBACTCA K KOKYXY. Hapy»KHbIi KOTEI Ha3bIBaIOT BO-
JONIApHOM KaMepoii - B HEM ITPOUCXOAUT 00pa3oBaHUe Napa. BHyTpeHHUI KOTeN Ha3bIBAIOT CTEPUIIH-
3alMOHHOM KaMepoil - B HEro MOMEIAI0T MaTeprall, KOTOPbIN HYKHO ITPOCTEPUIN30BaTh. B BepXHel
4aCTHU BHYTPEHHETO KOTJIa €CTh OTBEPCTHS, YEPE3 KOTOPHIE IOCTYIIAET I1ap U3 BOAOIAPHON KaMEPBI.

ABTOKJIaB CHa0XeH MaHOMCTPOM, MMPECAOXPAHUTCIIbHBIM KJIAIIaHOM, BOAOMCPHBIM CTCKJIOM, BO3-
JYIIHBIM, KOHJCHCAIIMOHHBIM U BBIITYCKHBIM KpaHaMu. MaHOMETP CITYXKUT JUIsl ONIPEICIICHUS JIaBjie-
HUS B CTEPHIIM3AIIMOHHON Kamepe. B HepaboTaromieM aBTOKIIaBe CTPENIKa CTOUT Ha HyJIe, TaK Kak HOp-
MaJIbHOE aTMOC(EpPHOE AaBICHUE TPUHUMACTCS PaBHBIM HYITI0. MeXy TeMIepaTypor U MoKa3aHH-
SIMH MaHOMETpa CYIIECTBYET CTpOTrasi 3aBUCUMOCTH (Tadur. 1).

[IpenoxpaHuTenbpHbIN KIalaH IpeIoXpaHsaeT OT Ype3MEPHOTO MOBBIIECHNUS JaBiieHus. Ecim naBienue
IIPEBBICUT YCTAHOBJICHHYIO BEIIMYMHY, KJIallaH aBTOMaTUYECKN OTKPBIBAETCS Y BBIITYCKAET JIMIIHUMI T1ap.

BOI[OMepHOS CTCKJIO IIOKA3bIBA€CT YPOBCHBb BOJIbI B BOJOIIApHOM KOTIJIC. Ha nem nHaneceHsl JABC
TFOPU30OHTAJIIBHBIC YCPThI, OI'PaHUYNBAIOIINC OOMYCTHUMBIC BerHI/II\/JI 1 HWKHUHA YPOBHU BOJLI B
KOTIJIC. BOSI[YH_IHHﬁ KpaH CIYKUT I YAAJICHHA BO3yXa U3 KaMCP B HAYAJIC CTCPUIIN3allN. KOH)IGH—
CaIII/IOHHI)II\/JI KpaH CIIYXXUT U YOAAJICHUA KOHJACHCATA, KOTOpI:IfI O6p33yCTC$I B IICPpUOA IMMOBBINICHUA TEM-
MEpaTypsl IIpU HArp€BaHU MaTepuaiia, KOTOpLII71 moABCPracTCia CTCpruIn3aluu.

Tabnuya 1.

CooTHOoIIEHUA MEXKAY MOKA3AaHUSAMHA MAHOMETPA " TeMnepaTypoifl

ITokazanus o0 (02|04 (05106 (08 (1,0(15 (2,0
Temmeparypa | 100 {10 |I1O (112|114 117|121 (127|134

Bpewms cTepunmzanuy HaUMHAIOT OTCUUTHIBATH C TOTO MOMEHTA, KOTJa CTpejika MaHOMETpa
YCTaHOBUTCS Ha 3aJ]aHHOM JaBJIeHUU. Temiieparypa U IpOAOKUTEIHOCTh CTEPUIIN3AIMY 3aBH-
CAT OT Marepuaia, KOTOPbI CTEepUIM3yeTCs, €ro KOJMYECTBAa U KAaueCTBEHHOI'O COCTaBa MHUKpPO-
¢nopel Ha HeM. [1o OKOHYAHMM CTEpPUIM3AMU KPBIIIKY OTKPBIBAIOT TOJBKO TOCJE TOTO, Kak
CTpEeJIKa MaHOMETPA YCTAHOBUTCS Ha HYJIE.

Crepunmzanys mexy4um napom IpoBOIUTCS B anmapare Koxa 1M aBTOKIIaBE C OTKPBITBIM BBIITYCK-
HBbIM KPaHOM W HE3aBMHYEHHOM KPBIIIKON. Ee MpUMEHSIOT Torna, Korjia CTEpHIN3yeMblid MaTepral He
BblIep>krBaeT Temnepatypy Boiiie 100 °C. Ho nockonbky HarpeBanue npu 100 °C He MmokeT obec-
MEYUTh CTEPUJIBHOCTU (TIpU TakoM TeMmmeparype MOrudaroT B OCHOBHOM BereTaThBHBbIE (DOPMBI, a
CIIOPBI COXPAHSIIOTCSA), TO €r0 MPOBOAT HEOJHOKpaTHO. CTepUIIM3aIHI0 OOBIYHO IPOBOJIAT B TEUEHUE
Tpex nHeu noapsa B tedyeHue 30-40 MUH €KeTHEBHO.

Mexny nporpeBaHusIMU CTEPUIIM3YEMBIN MaTepual OCTABIIIOT IPU KOMHATHOM Temueparype,
JUIsL TOTO YTOOBI CLIOPBI IPOPOCIU B BEr€TaTUBHBIE KIETKH, KOTOPbIE MOTHOHYT MPH CIeAYIOmEei
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CTepWJIM3aLUU. DTOT METOJ] MOJIy4rJI Ha3BaHUE APOOHON cTepuin3aluuu. Tak CTepuiIn3yroT MUTa-
TENbHBIE CPEe/bl, COJEPKALME MOJIOKO, JKETTaTUH U HEKOTOPbIE APYTHE BEIECTBA.

Ecmu matepuai, B KOTOPOM HaJI0 YHUYTOKUTh MHUKPOOPTaHU3MBI, HE BBIICPKHBACT TEMIIEpa-
Typy 100 °C, mpoBOIAT muroanuzayuro - 3T0 METO IPOOHOM CTEPUITU3AINH, KOTOPYIO MTPOBOIST
Ha BOJISIHOM OaHe, CHa0)KEHHOH TePMOPETYIISITOPOM, HITH CIICIIMAILHOM alllapaTe Mpyu TeMIIepaType
60-65 °C B Teuenue 5-6 nHeil Mo ogHOMY yacy exenHeBHO. CTepUIIH3ALUSCYXUM HCApOM TIPOBO-
JIMTCS B CYIIWIBHBIX Kadax, nim nevax [lacrepa. OHu npeacTaBisitoT co00i ABYCTCHHBIN MeTaJ-
JTrYecKuil mkad, B KOTOPOM P IIOMOIIH TEPMOPETYIIATOpa MOAJICPKUBACTCS MOCTOSHHAS TEMIIe-
parypa Mpu CTepHITU3alIlHH.

CyxuM xapoMm CTepmin3yroT Jaboparopuyto nocyay. Ilepen crepunmszanueil mocyay roToBsT:
KOJIOBI 1 TPOOMPKH 3aKPBIBAIOT BaTHBIMHU MpoOKamu, yamku IleTpu, muneTku 3aBopadynBaioT B Oy-
Mary u T. 1. [logroroBiaeHnyto nocyay KjiaayT Ha MOJKU Ikada Tak, YTOObl OHA HE MpUKacaaach
K CTEHKaM, 3aKpbIBAIOT JIBEPILY IIKa]a U BKIIOYAIOT HATPEB.

[IpoaomKUTENBHOCTD CTEPUIM3ALIMY 3aBUCUT OT TeMnepaTypbl: ipu 150 °C ona coctaBiser 2 -
2,5 yaca, pu 170 °C - 1... 1,5 4, ipu 180 °C - 45...50 mun u npu 200 °C - 15...20 mun. [IpoBoauts
cTepuin3anuio npu remneparype Bbiie 170 °C He pekoMeHlyeTcs, Tak Kak pu temmneparype 180
°C u BblLIe OyMara u Bata o0yIJIMBaOTC.

BpeMﬂ CTCpUIN3alli HAYNMHAIOT OTCUUTBIBATH C TOI'O MOMCHTA, KOI'Jla TEMIICpAaTypa JOCTUTHET
Hy>KHOI>i BenuuuHbl. 1o okoHUaHUM CTCpHJIM3allui IBCPLbI H_IKa(l)a OTKPBIBAIOT TOJIBKO ITOCJIC TOI'O,
KaK TeMIICpaTypa NOHU3UTCS, TaK KaK ropsa4das mocyaa MOXCET IOTPECCKATHCA ITPU COITPUKOCHOBCHUUN
C XOJIOAHBIM BO3YXOM.

Crepunn3aluio KunsayeHuem MPOBOIAT B CTEPUIIM3ATOPaX, B KOTOPbIE HATUBAIOT JIUCTUILIUPO-
BaHHYIO Boay. [IpogomkurensHOCTh KumstueHust coctasisieT 20-30 mun. Kunsiauenrem cTepuin3yror
METANTUYECKYI0 mocyay. s mpeloTBpalieHusl OT PXKABJICHHs €€ OMYCKAIOT B KUIAILIYIO BOAY, a
pPEeXYIIHE YaCTH MPEBAPUTEIHLHO 000PAYMBAIOT BATOM, YTOOBI OHU HE 3aTYNHIINUCH.

Cmepunuzayusa ¢ uchonib3o08anuem OAKMepUAIbHuIX GUILMPOS (Mexanuueckas cmepuiusd-
yus). PUABTPHI U3TOTABIUBAIOT U3 PA3INYHBIX MEIKOMOPUCTHIX BemecTB. CyiiecTByroT Gapdo-
poBeie uiu kepamuueckue (cBeun lllamGepnana), acoectoBbie (PuiabTpsl 3eiTia), KOJUIOUAHBIE
U CTEKJISIHHbIE (QWIBTpPbL. Pa3nuuHble Mapku 3THX (UIBTPOB pasivyaroTcs paMepamu nop. Uem
0osb11e HOMEp (DUIBTPa, TEM MEHBILIE pa3Mep MOP.

bakrepuanbHble PUIBTPBI, KOTOPbIE W3-32 UX (DOPMBI MHOI/Ia Ha3bIBAIOT CBEYAMH, NEpE]] YIO-
TpeOaeHneM 00s3aTeNIbHO CTEPUITU3YIOT B aBTOKJIaBe. OUIIbTPOBAaHUEM CTEPUIIU3YIOT KHUIKOCTH, KO-
TOpBIE MOPTATCS NPU HArpEeBaHUU. DTO IIaBHBIM 00pa3oM pas3lInuHbIe JIEKapCTBEHHBIE MTPENapaThl.

4. Ilpakmuueckas yacmo
4.1. [Toocomosums nocyoy Kk cmepuIuzayuu.

Iepen crepunu3zanueit 1ab0paTOPHYIO MOCYAY MOIOT U cymiaT. HoByro mocyay BHauane KUMATAT
B BOJIE, B KOTOPYIO JOOABIISAIOT COJISIHYIO KHCJIOTY TakK, YTOOBI moyqriics 1%-HbIi pacTBOp, 3aTeM
IIPOMBIBAIOT XOJIOTHON BOIOM U, HE BBITHpAsi, BRICYIINBatOT. [Tocyny, ObIBIITYIO B yIOTpeOIeHUH, BbI-
nepxuBatoT B 20%-HOM pacTBOpe CEPHON KHUCIOTHI B TEYEHHE CYTOK, 3aT€M MOIOT B ropsiuell BoOJIE,
TIIATENBHO IIPOIOJIACKUBAIOT U BBICYIIIUBAIOT.

Kon6s1, mpobupku u GrakoHbI TIEpe]T CTEPUITN3ANNEH 3aKPBIBAIOT BATHBIMH TTpoOKamMu. Yamrku
[leTpu cTepunu3yroT, 3aBEpHYB UX B Oymary mo 1—5 mryk. B 6ymary 3aBopaunBaroT U MUMETKH.

4.1.1. IlpurotoBuTh K cTepuau3amuu 3-5 npoOupok u 1-2 xonObl. i 3TOro 4ucThe
MPOOUPKHU U KOJIOBI 3aKPBIBAIOT BATHBIMU MPOOKaMu. VX TOTOBAT M3 TUTPOCKONMYECKOH BaThI, IO-
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CKOJIBKY OHa XOpOIIo 00ecrmeuynBaeT CTEPHIBHOCTh CyOCTpaTa U He CHIBHO TieeT. 11 H3roToB-
JIeHUs TPOOKHU OepyT MPSAMOYTOIBHBIN KyCOUEK BaThl, 3aTU0AIOT €ro Kpas U CBOPauYMBAIOT INIOTHBIM
BAJIUKOM, puMepuBas ero K TOPJIBIIIKY IpOOHMPKHU TR0 KOJIOBI.
Banuk ninoTHO 000padynBaOT Mapiie Tak, 4TOOBI BCS BaTa ObLIa MO HEH, U 3aBSI3BIBAIOT HUT-
kamu. JIuiIHue KOHIBI Mapiu oOpe3aroT. [IpobOka s mpoOHUpPOK JOJKHA UMETh JJIHMHY HE
boiee

3 ¢M, OBITH TOCTATOYHO IUIOTHOM, XOPOIIIO COXPAHATH CBOKO ()OpMY U CBOOOIHO BXOIUTH B HEE.

[ToBepx mpoOku Ha KOJIOY HAAEBAIOT OyMa)KHBIE KOJIMAYKHU, KOTOPBIE MPEIOXPAHSIOT €€ Top-
JIBIIIKO OT TTBUTH.

4.1.2.1ToArOoTOBUTH K CTEPUIIM3ALIUN 3-5 TTUTIETOK.

B BepxHIOI0 YacTh Ka)/10il MUIMETKH BCTABIISAIOT KyCOUYEK BaThl, YTOOBI €€ COJEPKUMOE IIPU pa-
00Te He MOTJIO TIonacTk B pot. [InoTHYI0 OyMary Hape3aroT MoJIOCKaMU MIUPUHON 5-6 CM U ITTHHON
60-70 cm. [Tosmocky Oymaru KJ1aayT Ha CTOJ M 3arMOArOT ee JIeBbIH KoHel o1 yriioM 45°. Ha nBoitHoi
CJION OyMaru KjaaayT OCTphI KOHELl MUIETKH, 3aru0aroT Ha Hero Oymary  IJI0THO 3aBOPAYUBAIOT.
3areM, Bpallas MUIETKY, HAMATHIBAIOT HAa Hee 0 CIUpain OyMmary 70 TeX Mop, OKa BCs MUMETKa He
Oyzaer 3aBepHyTa. UTOOBI OymMara He pa3BepHYJIach, KOHEI] IMOJIOCKU 3aKPyIUBAIOT.

JIABOPATOPHAS PABOTA Ne 3
MNPUT'OTOBJIEHUE INPEITAPATOB MUKPOOPI'AHU3MOB
1. Ienv pabomul
Hay4uTbcst TOTOBUTH IIpenapaThl MUKPOOPTaHU3MOB M IPOBO IUTh UX OKPACKY.
2. 3aoanue

2.1. O3HaKOMHUTBCS C IPUTOTOBIICHUEM MIPEmapaToB OAKTEPUNB «Pa3AaBICHHON» U «BUCIUYECI»
Karuisx.
2.2.1TpuroToBUTH TPH MpenapaTa u OKPACUTh UX:
- TIEPBBIH - IPOCTHIM CLIOCOOOM;
- BTOPOH - CTIOKHBIM criocoboMm (1o ['pamy);
- TPETUH - CIOCO0OM, TIPY KOTOPOM OKPAIITHBAIOTCS CTIOPHI.
2.3. IIpoMuKpOoCKONMpPOBaTh OKpallleHHbIE TIPenapaThkl.
2.4.OdopmMuTh OTUET, 3aPUCOBATH YBUIEHHOE ITOJT MUKPOCKOIIOM B T€TPab U CIENIATh BEIBOIBI.
3. Teopemuueckas uacmo

MuKpOCKOITUPOBaHNE MUKPOOPTaHU3MOB MOKHO MPOBOAMUTH Ha JKMUBBIX BUAAX U B YOUTHIX
KyJIbTYpax, B OKpalllEeHHOM M HEOKPAIIIEHHOM COCTOSSHUU. MUKpPOOPraHU3Mbl COJepkKaT 0oJbIIoe
KOJIMYECTBO BOJIbI, M CBET YePE3 HUX XOPOIIO TPOXOAUT, TOITOMY AJISt TOTO, YTOOBI YBHJIETh UX TOA
MHUKPOCKOIIOM, HEOOXOAMMO MPaBUIILHO MPUTOTOBUTH COOTBETCTBYIOIINE IIPENapaThl.

HpenapaTLI OOBLIYHO F'OTOBAT HA MpEAMETHOM CTCKIIC. TTomumo HUX, HHOraa UCIIOJIB3YIOT U I10-
KPOBHELIC CTCKJIA. Bce CTCKJIa, UCTIOJIb3YECMBIC JJIA MIPUTOTOBJICHUS ITPCIIApPaTOB, HOJIPKHbBI OBITH O€3-
YOPECUYHO YU CTBIMH. ,Z[J'If[ OTOI0 X MPEABAPUTCIBHO TIIATCIIBHO MOKOT U BEIACPKUBAIOT JJIA 00e3xKu-
puBaHud B CMCCU CITMPTA U 3(pra.

I[J'IH OIPCACIICHUA (I)OpMBI WJIN BBIABJICHUSA IMOJABUKHOCTH MUKPOOPIraHU3MOB UX MHUKPOCKOIIHU-
PYIOT B ) KUBOM COCTOAHUMU. 21.]'[5[ OTOI'0 TOTOBAT IperapaTr THUIla «pa3AaaBJICHHASA KaIllJisg» UIIN «BUCA-
qas KalllIsa».
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Paszoasenennas xanns. JIns npurotoBieHus 3TOTO Mpenapara Ha CEpeIiHy PeAMETHOTO CTEKIIa
HAHOCSAT KaIull0 BOABI WU JPYTOWIPO3pavyHOM )KUIKOCTH U BHOCST B HEE HEMHOI'O UCCIIENYEMBIX
MUKpOOpraHu3MoB. Kario ocToOpokHO HaKpBIBAIOT («pa3aaBiIMBaIOT») MOKPOBHBIM CTEKIIOM. J{is
3TOTO MOKPOBHOE CTEKJIO OEPYT 3a TPaHu, CTaBAT Ha pedpo y Kpask KAl U OCTOPOIKHO OITYCKAIoT,
MIOCTETIEHHO BBITECHSIS BO3/IYX MEXIY OKPOBHBIM U MPEAMETHBIM CTEKJIOM, YTOOBI HE JOIYCTHUTD
00pa3oBaHMs B KHUIKOCTH MTy3bIPHKOB BO3/yXa.

KugkocTs n0KHA TOHYAWIIUM CIIOEM 3allOJIHUTh BCE MPOCTPAHCTBO MEXKY CTEKJIaMH, HO HE
BBICTYIIATh 32 Kpasi MOKPOBHOTO CTeKJIa. V3IHIIeK BRICTYIHUBILEH KUIKOCTH YAAISIOT (GUIBTPOBAIIB-
HoOW Oymaroil. Eciu )KMIKOCTH HEAOCTATOYHO U MEX/Y CTEKJIAMU OCTalach BO3AYIIHAS IOJOCTb,
BOJly, HA000POT, OOABIIAIOT, IOAINYCKas €€ CTEKJITHHOM MaJIOUKOH MO TOKPOBHOE CTEKJIO, MJIH 3a-
HOBO II€PENENbIBAIOT IIpenapar.

IIpu uccnenoBanuu GakTepuil U IpOAGKEH, BHIPAIIEHHBIX HA INIOTHOM cpefe, 6epyT HeOoIbIIoe
UX KOJIMYECTBO OAKTEPUOIOTUIECKOM UTIION, TPeABAPUTENILHO IIPOKATICHHON B IIJIAMEHU CIIUPTOBKH
U OXJIAKJIEHHOU. 3aTeM BHOCAT UX B KaIUIIO BOJbI, KOTOPYIO HAHECIU HA MPEIMETHOE CTEKIO, U
THIATENBHO NepeMemnBaroT. [Ipu uccaenoBanuu rpuOoB 6epyT HEOOIBIIONH KOMOYEK MHUILIENHS C TI0-
MOMUIBIO IBYX ITPENIapOBAJIbHBIX UIJI (BCTABIECHHBIX B INIACTMACCOBBIE HJIH JIEPEBSHHBIE NAIOYKN). Mu-
LeJINHI TIOMEMAK0T Ha IPEAMETHOE CTEKIIO B KAIUII0 CMECHU CIIUPTA U MNIMLEPUHA U OCTOPOKHO PACLICTI-
JISIFOT UIJIaMHM, CTapasich Kak MOYKHO JIy4llle pa3beJUHUTh TU(BI.

Ecnu uccnemyemple MUKpOOpraHU3MBI (0aKTEpUU, APOKIKHU, CIIOPHI TPUOOB) HAXOIATCS B JKH/I-
KOU cpejie, TO Ha MIPEAMETHOE CTEKJIO HAaHOCSAT Karulio MEKPOOHOM cycrieH3un (B3BecH) 6e3 1o0aB-
JICHUS BOJABI WK APYrou xkxunkoctu. CycrneH3uto 0epyT CTEKIISHHOM MaloYyKOi WM 0aKTepUOJIOTH-
YECKOM METIIEH.

bakTepuu u ApoXx KM MEKPOCKOTTUPYIOT C 00beKTUBOM 40X, rprOBbI - ¢ 00bekTHBamMu 8X min 10X
u 20x nian 40x. M0oKHO MUKPOCKONIMPOBATh UX U ¢ 00bekTHBOM 90X miu 100 X, ucnosnb3yst Ipu ITOM
0c000 TOHKOE TOKPOBHOE CTEKJIO, HA TIOBEPXHOCTh KOTOPOT'O HAHOCAT UMMEPCUOHHOE MacIIo.

MukpoopraHu3Mbl, HaAXOSIIHUECS B Iperapare «pa3faBicHHas Karuis», MOKHO HM3y4yaTh U B
memHOM nojie 3peHusi. B 3ToM cityyae ToNIuHa TPEAMETHBIX CTEKOJI HE JJOJKHA MPEBHIIATh 1,2 MM,
a MOKPOBHBIX - 0,2 MM. MUKPOCKOIIMPOBAaHKE B TEMHOM IT0JIE IIPOBOJAT Ha OOBIYHOM CBETOBOM MHK-
POCKOTIE, 3aMEHUB B HEM KOHJICHCOP Ha TEMHOMOJIbHBIA. B TakoM KOHJIEHCOPE IIEHTpaIbHas 4acTh
3aTeMHEHa U CBET MPOXOJAUT TOJIBKO Yepe3 Mepu(epuitHyro yacTh JUH3bL. OH MPOXOIUT €ro MO yT-
JIOM, ¥ TIOATOMY B TJIa3a HCCJIEIOBATENS IPSAMBIE JIYUH CBETa HE MonafaroT. BuieH ToiapKo CBeT, OT-
paXXEHHBIH OT MUKpOOpraHu3MoB. [103ToMy MUKpOOPTaHU3MBbI BUIHBI HA TEMHOM (OHE KaK SIPKO
OCBEILIEHHBIE YaCTHIIEL.

Jlig n3yueHus oABMKHOCTH MUKPOOOB, IIpoIiecca IPOpacTaHusl COP U T. J. TOTOBST IIpenapar
TUTIA «BUcAYas kaniay. s 3TOro Ha cepeArHy He0O0e3)KUPEHHOTO NMOKPOBHO20 CTEKIIa HAaHOCST
KAaILTIO XKUAKOCTH ¢ MUKpoopranu3mMamu. Kpast cTekia cMa3bIBalOT Ba3eIIMHOM, OCTOPOXKHO ITEPEBO-
padMBaIOT U KIAAyT Ha MPEeIMETHOE CTEKJIO, KOTOPOe MOCEepeMHe UMEET YriayOJieHne, Tak, YTOObI
Karuisg HaXouiach B yriryosennn. OHa T0JbKHA CBOOOHO CBUCATh, HE KacasiCh KpaeB WM JIHA yTTyo-
JIEHUA.

B nonasnsronemM OOMBIIMHCTBE MO MUKPOCKOIIOM pacCMaTPHBAIOT OKPAIIEHHbIE MPenapaTsl
MUKpOOprann3mMoB. Okpacka MUKpPOOPTraHHU3MOB 3aBUCUT OT (U3UKO-XHUMHUYECKHX OCOOEHHOCTEH
MUKPOOHOW KJIETKH U B3aMMOICHCTBHS €€ CTPYKTYP U BEIIECTB C UCIOIb3YEMbIMU PEAKTHBAMHU.
CniocoObI OKpaIMBaHus ACJISITCS Ha MTPOCTHIE U CIIOKHBIC. [Ipy MPOCTHIX cocobax OKpacKu UCIIONb-
3YIOT OZIMH KpacuTelb, Hanpumep, pykcuH. Takas okpacka MpUMEHSETCs U 03HAKOMJIEHHSI ¢ MOp-
¢donorueit 0akTepHii.
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I[Tpu cnoxHBIX crTOcO0ax OKPACKH MPUMEHSIOT JIBa WK 00Jiee KPACUTENS U HCIIONIB3YIOT pa3iind-
HbIe 00€CIBEUMBAIOIINE BEIIECTBA (Yallle BCEro CIUPT). Takoe OKpalIMBaHWE MO3BOJSIET BHISIBUTH
J€TaJli CTPOCHUSI MUKPOOPTaHU3MOB (CIOPBI, 3aIlaCHbIe TUTATEIbHbIC BEIIECTBA U T. /1.) U IPOBECTH
ux nuddepeHnuaniio (pa3IuiuTh OaKTepHH, CXOJHbIC IO BHEITHEMY BUY, HO MPUHAUISkKAIINE K
pa3HbIM Buam). Okpacka criop OakTepHii IPOU3BOIUTCS C IPUMEHEHHEM IPUTPABbI (KUCIIOT, IIEIo-
4eid) U1 pa3phIXJICHUs 000JI0UYKH CIOP, YTO 00JIerdaeT MPOHUKHOBEHHE B HUX KPACKH.

He3zaBucumo oT TOT0, KakuM criocoOoM OyJIeT BECTHCh OKpacka MUKPOOPTaHU3MOB, MIpeIBapH-
TEIBHO HAJ0 MPUTOTOBUTH, BRICYIIUTH U 3a(DUKCUPOBATH Ma30K. DUKCAINIO HAJIO TPOBOIUTH IS
TOT0, YTOOBI 3aKPENHUTh MHKPOOPTaHU3MBI Ha CTEKJE. TOJIBKO B 3TOM CITydae MUKPOOPTaHU3MBI
XOPOIIIO OKPACSTCSI, IPU OKPAITMBAHIK OCTAHYTCS HA CTEKJIE U HE OYIyT CMBITHI BOJ0W. CyIIECTBYIOT
¢dbu3nYeckre U XuMU4ecKkue crnocoos! ¢pukcanuu. [Ipu dpusmdeckoit pukcanuu ee MpoBOIST B IIa-
MEHU CIUPTOBKH B TEUCHUE HECKOIBKUX CEKYH[. [Ipn XuMHuUecKoi GUKCcAIMi MPUMEHSIOT pa3iInd-
HbIC XUMHUYECKUE BEUIECTBA MM UX CMECH (ITHIJIOBBIH CIIHPT, CMECh cupTa u ddupa u ap.). [Ipu
3TOM crioco0e Bpems pukcanuu 3HaduTeNbHO Oonbie (10—15 mun).

4. Ilopsook evinonerust pabomol
4.1. Ilpueomosums npenapamei.

Ha cepennny 4uCTOro NpeMeTHOr0 CTEKIa HAHOCAT KaIlio Bojbl. B Hee BBOIAT HemHo20 OGak-
TEpUH, B3ATHIX C IUIOTHOW MHUTATENBHON CpeAbl KOHYMKOM CTEPHIIBHON OaKTEPHOIIOTHYECKON HTJIBI.
TatenbHO MepeMenrBaroT MeTIed MONTy4YeHHY0 CYCIEH3UI0 (OHa JO/DKHA OBITh CIabOMYTHOI) U
PaBHOMEPHO pACHpENeNsoT (pa3Ma3blBalOT) €€ TOHKUM CJIOEM [0 MOBEPXHOCTH HPEIAMETHOIO
CTEKJIa Ha TUIomaay 2-3 cM>.

IomyuyeHHbII Ma30K BBICYIIUBAIOT ITPU KOMHATHOW TeMIIEpaType Ha BO3AyXe W (IJIs1 yCKOPEHHUs)
B TOKE TEIJIOr0 BO3/1yXa IUIaMEHEM CIIUPTOBKH, HE I0IyCKas IeperpeBa cTekia (CTeKII0 Hallo AepKaTh
Ma3KkoM BBepx). [locie 3Toro ma3ok pukCUpyroT, 7151 4Ero CTEKIIO ¢ CyXUM Ma3KoM MPoBOJAT 3-4 pa3a
HaJ [IJIJaMEHEM CIIUPTOBKH, IIPUKACAsACh K HEMY TOM CTOPOHOM, IJie Ma30K OTCYTCTBYeT. Ma3ku OakTe-
pHii MOXKHO (DMKCHPOBATh 3TUJIOBBIM CIIUPTOM, CMECBIO 3THJIOBOIO CIIUpPTA U 3(Upa, a TaKXKe APYTUMU
BelecTBaMu ((puKcaTopamm).

4.2.Oxkpacumv npenapamai.
4.2.1.Okpacka MpoCThIM CIOCOOOM.

Ha oxnaxnenHbll pukcrpoBaHHBINA Ma30oKk HaHOCAT Ha 20-40 ¢ 2—3 karum kap60JI0BOro QyK-
cuHa [Iud, mocne yero Kpacky CMbIBalOT BOJIOM M3 MPOMBIBAJIKH. [IpoMbIBaHME 3aKaHUYNMBAIOT, KO-
rra Boja craHer OecrBeTHOH. [IpoMbITHIN Mpenapar NpocymuBaoT Ha Bo3ayxe. s 6onee ObICT-
POro BBICHIXaHMSI HUJKHIOIO YacTh CTEKJIA U Kpasi, Ha KOTOPHIX HET Mpenapara, MO>KHO IPOMOKHYTh
(buIbTpOBANBHOM OymMaro.

4.2.2.Okpacka crop OakTepHil.

JUi1st OKpacKu CHop roTOBAT Ma30K OakTepuil Tak, Kak onucaHo B 1. 4.1, HO He ghukcupyrom ero.
Ha cyxoii Mma3ok HaHocsT 1-2 karuu 0,5%-Horo pacTBopa COJSTHOM KUCIIOTHI M HArpeBaroT €ro B Te-
yeHue 1-2 MUH HaJI IJIaMEHEM CIIUPTOBKH (110 BbIIEIeHHS TapoB). OCTaTKU KUCIOTHI CIIMBAIOT, Ma30K
IIPOMBIBAIOT BOJIOH, BRICYILIMBAIOT HA BO3/IyXe U GUKCUPYIOT B TNIAMEHH CIIUPTOBKH (KaK yKa3aHo B II.

4.1).

4.2.2.3. Ha oxnaxxeHHBIH (pUKCHPOBaHHBIA Ma30K HaHOCcAT 1-2 karmmm dykcuna Ly u
HarpeBaroT HaJl IUIaMEHEeM CITUPTOBKH J10 MOsBIEeHUS napa. [Ipu 3ToM HE0OX0AUMO CIIEeIUTh,
9TOOBI pacTBOP KPACKHU HE MOJICOX.

4.2.2.4. KpacuTenb CMBIBAIOT BOJIOW M ITOTPYKAIOT MPENapar B CTaKaHIHK ¢ 5%-HBIM PacTBOPOM
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cepHo# kucnoThl Ha 20-40 ¢, mociie Yero ero cpasy e NpombIBatoT BoAou. [Ipu norpyxeHuu B Kuc-
JIOTY IPOTOIUTa3Ma KIETOK 00ECIIBEUHBALTCS, @ CIIOPBI OCTAIOTCS OKPAIICHHBIMHU.

4.2.2.5. Ha mpoMBITBIH MpemapaT HaHOCAT Ha 3-5 MHH METHIIEHOBYIO cuHb Jeduepa (2-3 kamin),
MOCJIE Yero MperapaT TIATEIbHO MPOMBIBAIOT BOJOW U BBICYIITUBAIOT.

[Tpu 3TOM cr1ocOO€ OKPACKHU CIIOPHI OKPAITUBAIOTCS B KPACHBIH 1IBET, & KJIETKH - B TOTYOOH.

4.3. Oxkpacumv 6axmepuu no memoody I pama.

CymHOCTh METO/1a 3aKITI0YAeTCsl B TOM, YTO OaKTEpUH IMOCIIEI0BATEIBHO OKPALIMBAIOTCSA Kpa-
CUTEeJIeM I'eHIIMaHBUOJIETOM U H0/10M, a 3aTeM oOpabateiBatoTcs ciuptoMm. [Ipu aToM ogHu GakTepun
- TPaMITOJIOKUTEIILHBIC - OCTAIOTCS OKPAIIEHHBIMHU, a APYTHUE -TPaMOTPHUIIATENIbHEIE - 00CCIIBEUNBa-
I0TCA. DTO CBSI3aHO C TEM, YTO Yy IPaMIIOJIOKUTENIbHBIX OaKTepHii 00pa3oBaBIIeecs: OKpalIeHHOEe CO-
€IMHEHUE MPU 00pa0OTKE CIIUPTOM YACPKHUBACTCS B MIPOTOILIA3ME KIIETKHU, a Y TPaMOTPHUIATEIIbHBIX
OHO BBIMBIBAETCS U3 KJIETKH.

[IpuroroBUTH MA30K Tak, Kak ykazaHo B 1I. 4.1.

4.3.1. Ha ¢pukcupoBaHHBIA Ma30K KJIaAyT MOJIOCKY (DUIBTPOBAIBHONW OymMaru, HAHOCST Ha Hee B
TOM MECT€, 0]l KOTOPhIM HaXOJUTCS Ma30K, 3-4 Karuik pacTBOpa reHI[MaHBUOJIETa, U IPU MOMOIIH
MUHIIETa pa3TiaxkuBas Oymary, IJIOTHO NMPMKUMAIOT K cTeKIy. Uepe3 2 MUH Oymary CHUMAIOT, a
MBIUIIKY KPACKH CMBIBAIOT BOJIOM.

4.3.2. Ha ma3ox HaHocsT 3-4 karum pactBopa Jlrorois (pacTBop iojia B HOAUCTOM KaJIMH) U 110
UCTEUYEHUHU 2 MUH ciauBaloT ero. [Ipenapar norpyxaroT B ctakaH4uk ¢ 96%-ubiM ciuptoMm Ha 30-40
C U cpa3y e M0CJe 3TOro NPOMbBIBAIOT BOAOH.

4.3.3.Ha npenapaT HaHOCAT Ha 2 MUH paz0aBlieHHBIH pacTBOp ¢ykcuHa. [lociae 3Toro mpomsl-
BAIOT €ro BOJIOM U MPOCYIINBAIOT.

[Ipu nanHOM criocoOe OKPACKH IPaMIOIOKUTENbHbIE OaKTepuH OyayT (hHOJIETOBBIMU, a TPAMOT-
pHIIaTeNIbHBIC - KPACHBIMH, TaK KaK IOCIIe 00ECIIBEYMBAHUS CITUPTOM OHU OKPAIINBAIOTCS (PYKCHHOM.

Buumanue! Tlpu HemoctatouHoil 00pabOTKe Ma3Ka CIUPTOM Gce KIETKH COXPAHSIOT CBOIO
OKpAacKy, a MpH1 U30bITOUHON 6ce 00ECIIBEUMBAIOTCSL.

4.4. Muxpockonuposamv okpauienHble npenapamai.

Bce okpaieHHble npenapaThl MOCIEA0BaTENbHO MUKPOCKOIIUPYIOT CHayana ¢ 0ObEKTHBOM 8X
i 10X, a 3aTeM HaHOCAT Ha HUX KaIlll0 MYMMEPCHOHHOTO Macja U MUKPOCKONIUPYIOT ¢ OObEKTUBOM
90x nimm 100 x. YBHUIEHHOE B MHKPOCKOI IpH OoJbIoM yBenndeHnn (00bektuB 90x mm 100 x)
3apHCOBBIBAIOT B TETpajau. JlenaroT BHIBOJBI O HAIMYMU Y PA3HBIX MUKPOOPTaHU3MOB CIIOp U 00 MX
OTHOILIEHUH K OKpacke 1o ['pamy.

5. Bonpocwi 051 cGMOKOHMPOJISL

5.1.Kak nmpuroToBuTh NpenapaT TUTA «pa3aaBlIeHHAs KaIIi»H B KAKUX CIyJasX MPUMEHSIOT
3TH Npenaparbl?

5.2.Kak mpuroToBUTH MpemnapaT TUNa «BUCSYAs KaIUIsH» U B KAKUX CITydasiX TPUMEHSIOT 3TH
npenaparsi?

5.3.Kak mpuroToBuTh Ma3zoK?

5.4. 15151 yero npoBoAT pukcaruio Mazka?

5.5.Kakne MeTo/1b1 OKpacKu Ha3bIBAKOTCS MIPOCTHIMH, a KAKUE -CIIOKHBIMH?

5.6. Kakum 06pa3om npoBOAST OKPACKy MHKPOOPTaHU3MOBIIPOCTHIM CIIOCOOOM?

5.7 Ha yem ocHOBaHa OKpacka criop OakTepuii M Kak ee MPOBOJIAT?
5.8.Ha uem ocHOBaHa okpacka OakTepuii o MeToAy [’ pama nkak ee mpoBoIsIT?
5.9.Kakoii 11BeT UMEIOT rpaMIOI0KHUTEIbHbBIE U TPAMOTPULIATEIbHbBIE OaKTepHn?
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JIABOPATOPHAS PABOTA Ne 4
IMOCEB HA IVIOTHBIE U "KUJIKHUE IIUTATEJIbHBIE CPEIbI
1. LJenv pabomwi

Hayuutbcst mpoBOAUTH MOCEB HA MUIOTHBIE U KUJIKUE MUTATEIbHBIC CPEIbl U BBIJCIATh YUCTHIC
KYJIbTYpbl OaKTEPU.

2. 3a0anue 3ausaTue 1

2.1.03HaKOMUTKCS C TEXHUKOU B3SATHSI MaTepraia Ha TIOCEB U
METOZaMH1 II0CEBa.
2.2.1IpoBecTH MOCEB Ha KUAKHUE MUTATEIbHBIE CPEIBL.
2.3.IIpoBecTH 1OCEB Ha IJIOTHBIE TUTATENIbHBIE CPEIbL:
- Ha CKOILLIECHHBIN MACO-TIENITOHHBIAArap;
- YKOJIOM B CTOJIOMK ITUTATEJILHON CPE/ibl;
- IeTIen Ha cpeny B vawky llerpu;
- ILIIaTeJIEM WIN TaMIIOHOM Ha cpeay B yauky [lerpu;
- B TOJILLY IIJIOTHOM MUTATEIBHON CPEBI.
2.4.1IpoBecTu BbIJIEIEHHE YUCTOM KYJIBTYphl MUKPOOPTaHU3MOB!

- METOJIOM pacceBa B IITyOHHE CPe/Ibl;
- 110 MeToay JpuraibCckoro.
2.5.IlocTaBuTh OCEBHI HA TEPMOCTATUPOBAHUE.

Sausatue 2

2.6.0mucatb 10CEBBI, CACTaHHbIE HA MPEABIIYILIEM 3aHIATUH.
2.7.1IpuroToBUTH Ma3Ku M OKpacuTh 1o ['pamy.
2.8.IIpoMUKpOCKOITUPOBATh MOTY4YE€HHBIE ITPETIapaThl.
2.9.3apucoBaTh YBHIEHHOE B MUKPOCKOIIE B TETPA/Ib.
2.10.Caenatb BLIBOJBL.

3. Teopemuueckas yacmo

Matepuanom 171l MoceBa Yalle BCEro SBJISIIOTCS YUCThIE KYJIbTYPbl HETATOTE€HHBIX I YCIOBHO-
MaTOr€HHBIX MUKPOOPTraHU3MOB. MOXKHO Take HCII0Ib30BaTh OaKTepUH, IepeceBaeMble C pa3InuHbIX
Cpea: MPOIYKTOB IUTAHUsI, BObI, [IOUBbI, BO3yXa U T. TOXKAUKH MaTepua Jijisl HoceBa OepyT CTepUlb-
HoM nemiet uau nuneTkoi. [Ipu B3saTuM neTnen KUAKOCTh JOHKHA 00pa30BbIBaTh B KOJIbLIE METIN
IIPO3PAaYHYIO IUIEHKY - «3€pKajio». [IuIeTku ucnomp3yroT B TOM cilydae, Korja MaTeprall 3aCeBaroT B
OO0JIBIIIOM KOJIMYECTBE UM B TOUHO OTMEpEHHOM o0beMe. VIHora MaTepua, KOTOpbIi HCHOIb3yeTCs
JUIS TIOCEBa, paclpeienseTcss B >KUIKOCTH HEpPaBHOMEPHO, 00pa3ysl MOBEPXHOCTHO IUIABAIOIIYIO
IUIEHKY WIM OPUIOHHBIN oca oK. B Takux ciaydasx Juis nepeceBa HyKHO B3ATh HEOOJIBIIYIO YaCTUILY
IIJIEHKW WM HECKOJIBKO KPYIMHOK OCaJKa.

Crioco06 B3sTHS MaTepHaa JJisi TOCeBa C TUIOTHOM CPeJIbl OTpeIessieTcs ee KOHCUCTeHuen. [1pu
B3SITUM MaTepHalia U3 CTPYKTYp, KOTOPbIE UMEIOT INIOTHYIO KOHCUCTEHIMIO, UX MMOBEPXHOCTh IMPH-
YKUTAIOT paCKaJICHHBIM HOXKOM WJIH CKajbrieneM. Ha 000k KeHHOM MOBEPXHOCTH JENAIOT IMOPE3 U U3
CepeIMHbI UCCIIEYEMOT0 MaTepuaia BhIPE3al0T CTEPHIIbHBIMU HOKHHUIIAMH UJIU CKAJIbIIEIEM KYyCO-
YeK TKaHH.

W3 opraHoB MTKOM WM PBIXJIOW KOHCUCTEHLIMU MaTepuall Juis nocesa 6epyt nemieil. Kycouku
B3SITOTO JUIsl IOCEBA MaTepHasa OMyCKAIOT B JKUAKYIO IUTATENbHYIO CPEly WIM PACTUPAIOT B CTE-
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PHIIBHOM CTYIIKE, MOJIyYas KaleoOpa3Hyto Maccy, UCIOJIb3yeMyto /i moceBa. C IIOTHOW MUTATENb-
HOM cpe/ibl MaTepuall I MOceBa MOXKHO OpaTh TaKKe UTJIoH.

TexHuka noceBa 3aBUCUT OT KOHCUCTEHLIUM IUTATEILHON CpeJibl, KaueCcTBa 3aC€BAEMOI0 Mare-
pHana u 1enu uccienaoBanusa. Bee moceBbl npon3BoasT B O0Kce MM 1a00paTOpHOI KOMHATE, B KO-
TOPOH B 3TOT MEPUOJL BPEMEHH OTPAaHUYHMBACTCS IBHIKECHUE [IEPCOHAIA.

Bce Manunmysnsnuy, cBsi3aHHbIE C IOCEBOM U BBIZIETIEHUEM MUKPOOHBIX KYJIbTYp, IPOU3BOJAT HaJl
IUIAaMEHEM CIIUPTOBKH. HenocpeacTBeHHO mepe] B3ATHEM MaTepHaia OakTepHalbHYIO METII0 MPOoKa-
JIMBAIOT HAJl INITAMEHEM, 3aTE€M €€ OCTYKaKOT, IOTUPast O BHYTPEHHIOO CTEHKY IPOOUPKHU I TIOBEPX-
HOCTb KPBIIIKH OT 4awku lleTtpu, u mpoBepsroT, 1OCTATOYHO JIM OHA OoxXJaguwiack. s aToro npu
nepeceBe MUKPOOHOH KyJIbTYpBhI ¢ IPOOUPKH METIIIO MOTPYKAIOT B KOHAECHCALIMOHHYIO )KUIKOCTh WU,
IIpu nocese ¢ yaiku [leTpu, npukacaroTcs K NOBEPXHOCTU IUTATEIBHON Cpe/ibl, CBOOOAHOM OT MHK-
poopranu3mMoB. OcTyXKEHHasi NE€TJIsl HE BBI3bIBACT M3MEHEHHUS KOHJIEHCATa U HE PACIUIABIACT NNTa-
TebHbIN arap. OKOHYMB 10CEB, METII0 IPOXKUTAIOT MOBTOPHO JUIsl YHUUTOKEHUS OCTaBLIMXCS Ha
HEl MUKPOOPTaHMU3MOB U CTaBAT B IUTAaTHUB.

HInarenu, ucnonb3yemble AJs OCEBA, Iepesl IOCEBOM IPOKUTAIOT TaK K€, KaK U OaKTepualib-
Hble eTIy. [IuneTku crepuin3yroT B 3aBEpHYTOM COCTOSIHUU B cylumiibHOM 1ikady. [Tocne nposene-
HUS [T0CEBA IINATENN U MUIETKH OMYCKAlOT B 1€3UH(ULMPYIOLIUNA PacTBOD.

Hucron KynbTypOoH Ha3bIBa€TCs BBIPAILIEHHAs Macca KJIETOK, COCTOSIAS U3 MUKPOOPraHU3MOB,
IPUHAJIEKALINX K OJHOMY BUJly M 00pa30BaBIIMXCS B pe3yibTaTe Je/IeHUs OJHOM KieTKH. HYucTele
KYJIBTYPbl MUKPOOPTaHU3MOB IIMPOKO UCHOJB3YOTCS B TEXHOJIOTUH IIPOM3BOICTBA MHOTUX ITHILIEBBIX
IIPOJIYKTOB (CBIPBI, XJ1€0, KUCIOMOJIOYHbIE IPOIYKTHI U T. 11.). Iloydenue YucThIX KyabTyp HEOOXOAUMO
JUISL OIIPEIEIICHNS BUJOBOU ITPUHAIEKHOCTH MUKPOOPTIaHU3MOB.

Cy1ecTByeT HECKOJIBKO METOJI0OB MOIY4YEHHUS YUCTHIX KYJIbTYpP MHUKPOOPraHHU3MOB, pa3jinyaro-
IIUXCSL MEXKY cOo00M crnocobaMu MOJIy4YeHUs! OTAEIbHBIX KJIETOK MUKPOOPraHu3MoB. B Mukpobuoo-
TMYECKOU NMPAKTHUKE BBIACICHNE YUCTBIX KYJIbTYP IIPOBOASAT METOIOM IUIACTUHYATHIX KynbTyp Koxa,
MHAaye Ha3bIBACMBIM YalIEYHBIM METOIOM MCTOLIAIOLIETO II0CEBA.

CyIecTBYIOT pa3IM4YHbIE BAPHAHTHI ATOTO METO/1a, HO TIPU JIFOOOM M3 HUX B KaXAYIO CIEAYIO-
nryro yamky [leTpu BHOCAT BCe MEHbIIIEE KOJIMUYECTBO MUKPOOPTaHU3MOB. [Ipu BeIpanuBanuu mo-
CEBOB KJIETKU Pa3MHOKAIOTCS, U U3 KaXJA0W U3 HUX o0pa3zyeTcsi Macca KIETOK, Ha3blBaeMasi KOJlo-
Hueu.

Ka)i(,[[a}l 000c00ICHHAS KOJIOHUS MMpEACTaBJIACT €000 TOTOMCTBO OHHOﬁ KJICTKHU U ITO3TOMY SIB-
JISICTCS YUCTOM KYHBTypOﬁ TOr0 Buaa, K KOTOpOMY IMpUHAAJICIKAJIa UCXOJHAA KIICTKA. Takue KoIoHNHN
XOpoHIo BUAUMBI HEBOOPYKCHHBIM I'JIa30M WJIK UX MOKHO PACCMOTPETH C MOMOIILIO JIYII.

3aBepIIaroLUM 3TAllOM BBIIETICHHS YUCTHIX KYJBTYP SIBISIETCA IEPECEB BHIPOCIIMX HA YalllKax
[leTpu KoJNIOHUN B MPOOUPKHU C KUAKOW MUTATEITHLHOU CPEION, KOTOPHIC SIBIISIFOTCS] HAKOITUTEIh-
HbIMU. Tak BBIIETSIOTCS a3poOHBIe U (PaKyIbTaTUBHO-aHAYPOOHBIE MUKPOOPTAaHU3MEI. {7151 BhIENE-
HUS YUCTBIX KYJIBTYP CTPOTHUX aHAdPOOOB MUKPOOPTaHU3MBI, 3acesiHHbIE Ha Yatike [leTpu, Beipamiu-
BalOTCS B aHA3POOHBIX YCIOBUSAX. B HacTosIee BpeMs Ui BBIIEICHHS] YUCTHIX KYIbTYp MUKPOOOB
HanboJIee 4acTo MOJIb3YIOTCSI METOJIOM pacceBa B INTyOHHE MUTATEIbHON CPEIbl, ABISIOMIUMCS MO~
¢dukanueit iactTuHYaToro Meroga Koxa, 1 MeTo10M moceBa Ha OBEPXHOCTh MUTATEIHHOU CPEJIbI -
MeToaoM [[puransckoro.

4. llpakmuueckas ywacms 3anstue 1

4.1.lIposecmu noces 8 msaco-nenmonnwiii 6ynvor (MIIB).
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bepyT netmio, 06:kUraroT ee B IIaMEHU CITIUPTOBKU U BBOJIATB EMKOCTh, B KOTOPOIl HAXOASTCS MUKPO-
OpraHU3MBI, 3aT€M OXJIAKIAIOT U OepyT MaTepual Ui moceBa. Eciu marepuan as moceBa KUIKHIA,
TO €ro HabMparoT B CTEPUIIbHYIO MACTEPOBCKYIO WM TPalyMpOBaHHYIO numnetky. [lemno u numerky
JeprKaT TpeMs Najbl[aMy PaBOX PYKH (OOIBLIMM, yKa3aTeIbHBIM U CpeHUM). B neByto pyky Gepyt
MPOOUPKY € KUJIKOIM MUTATETLHON CPeoi M OTKPHIBAIOT MPOOKY MajbllaMU MTPABOIl pYKH, IPUXKAB €€
MU3MHIEM K JIQJIOHU WM JIep’Ka MEXIY yKa3aTeJIbHbIM NaJIbLEM U MU3HHLEM. OCTOPOKHO BBOZST
METIII0 WK MUMETKY B MPOOUPKY C MUTATENbHOMN cpe/ioi U morpyskaroT B Hee. Eciu MaTepual BA3KHii
U C IETIN HE CHUMAETCS, €r0 PACTUPAIOT HAa CTEHKE COCYJIa, a 3aTEM CMbIBAIOT JKUAKOW cpenoil. 13
MUIETKH MaTepHualt 1jsl I0CeBa BIUBAIOT.

[Tocne mpoBeneHus moceBa MPOOUPKY 3aKPBIBAIOT MPOOKO, KOTOPYIO B TEUEHUE BCETO MOCEBA
JepKaT B pPyKe, U COAEPKUMOE TIATEIbHO MEPEMEIINBAIOT, OCTOPOKHO BCTPSAXMBasi, YTOOBI HE 3a-
MOYHTH POOKY, HIIM Bpalliasi CHayajia B OJJHY, 3aTE€M B IpYT'yIo cTopony. IIpu moceBax KyibTyp, pac-
TYLIUX B BUJE [TOBEPXHOCTHOM IJIEHKH, IOCIEIHIOK OYEHb OCTOPOKHO CHUMAIOT U OIyCKAalOT Ha
MOBEPXHOCTh CBEXKEH MUTATEILHON CPE/Ibl, HE 1aBasi IOTPY3UThCS BIITYOb.

[TosnydeHHbIe TOCEBBI TEPMOCTATUPYIOT B TeueHue 24 yacos npu temmnepatype 37 °C.
4.2.IIposecmu noces na cKOWeEHHbIL MACO-NENMOHHbIU a2ap.

B npaBoii pyke, kak nucyee 1nepo, Jep:kar MeTi0, MPeABAPUTEIbHO IPOKAIICHHYIO B IUIAMEHU
TOPEJKH U OXJIAXKACHHYIO, C B3STHIM JUIsI ToceBa MaTepuanom. [Ipodupky aepxaT Mexry OOIbITUME
yKa3aTeIbHbIM MaJIbIIaMH JIEBOM PYKH TaK, UTOOBI €¢ OCHOBaHHE HAaXOJUJIOCh Ha MOBEPXHOCTH KH-
ctu. [ToceB OCymIeCTBIAIOT MO KOHTPOJIEM Ti1a3. MU3UHIIEM 1 Oe3bIMSHHBIM IMAIbLEM IIPABOil pyKH
BBIHUMAIOT M3 MPOOUPKH MPOOKY, JIepKa ee 3a HapyKHBIA KOHEll, He PUKacasCh K YaCTU MPOOKH,
KOTOpast BXOJUT BHYTPb PpoOUpKH. [IpoOKy BEIHUMAIOT HAJl TNITAMEHEM TOPEIIKH, TIOCIIE Yero 00Ku-
ratoT ee kpas. HyxHo ciaenuts 3a TeM, 4ToObI MPoOKa HU K YeMy He MpUKacaiach. 3aTeM BBOMIST
METJII0 C MaTepUalioM JUIs II0CEBa B MPOOUPKY J10 IHA U JIETAIOT [TOCEB WM Ha MOBEPXHOCTh MUTA-
TEJIbHOMU CpeJibl, UM B KOHJIEHCAIUOHHYIO BOAY.

[epeceB KyabTYpbl U3 OJITHOW MPOOUPKHU B APYT'YIO OCYIIECTBIISICTCS aHAIOTUYHO. TOJIBKO B Jie-
BYIO PYKY O€pyT cpa3y JBe TPOOUPKH, a 3aT€M MPABOX PYKOH (MU3UHIIEM U OE3bIMSIHHBIM TAJTBIIEM )
BBIHHMAIOT Cpa3y ABE MPOOKH.

IlosydeHHBIE TOCEBBI TEPMOCTATUPYIOT 24 yaca npu Temneparype 37 °C.
4.3.IIposecmu noces nemaeti na cpedy 8 wawxy Ilempu.

[Ipu npoBeeHnM oceBa Ha MOBEPXHOCTH INIOTHOM NUTATENBHON cpebl B yalky [lerpu yamka
CTOUT Ha cToJje. JIeBoil pykoif MPUOTKPHIBAIOT €€ KPBIIIKY C OJHOM CTOPOHBI TaK, YTOOBI B IIEJb
MorJIa IPOITH MeTIsA, Ha KOTOPOH HaXOAMUTCs MaTepuain i nocesa. HebGosbIioe konuyecTBo ucce-
JyeMOro Marepuaia BTUPAIOT OaKkTepuanbHOM MeTneil B MOBepXHOCTh MUTaTeabHOM cpesl. [loces
JEeNa0T OJHUM U3 TPEX CIOCO0O0B:

- wmpuxom. NeTIIed IPOBOISAT 3Ur3aro00pa3HyIo JMHHUIO, CBOOOIHO CKOJIb3s IO MOBEPXHOCTH
cpenbl OT OJHOro Kpas yawku Ilerpu k apyromy;

- Yepmou: MPOBOJAT METIIO 10 MPSIMOM JTMHUH TOCPEANHE TUTATEIBLHON CPEIbl;

- CNAOWHOU: PACTUPAIOT MaTepuaj HEPEPBIBHBIMU JIB)KEHUSAMHU IIE€TIIH 110 BCEH IIOBEPXHO-
CTH CpeJibl.

3areMm MeTio BRIHUMAIOT U3 yamku [letpu u 3akpbiBaroT ee. [IpokanuBaroT MeTio B INIAMEHU
TOPEJIKU U CTaBSIT €€ Ha MECTO.

[TonydyeHHbIe TOCEBBI TEPMOCTATUPYIOT 24 yaca nipu temmnepatype 37 °C.
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4.4. [Iposecmu noces ucciedyemoco mamepuaia 6 mougy
NJIOMHOU NUMAMeNbHOU Cpeobi.

Marepuai, 3aceBaeMblii B TOJIILY MUTATEILHONU CPE/IbL, JOJKEH ObITh B )KUJKOM COCTOSIHUU. J{71s1
3TOTO U3 MaTepHaa, MoIeXKAaIIEero MOCEBY, TOTOBAT B3BECh (B CTEPUIIBHOM BO/IE MM (PH3HOIOTHYE-
CKOM pacTBOpeE), 3aTeM HaOUpaKT €€ B CTePUIIbHYIO0 nuneTky B ooveme 0,1; 0,5 nmu 1 mu (B
3aBUCUMOCTH OT MPEANOIaraeMoro MUKpOOHOT0 3arpsi3HEHMs]) U BBUIMBAIOT B IYCTYIO CTEPHIIbHYIO
yamky [letpu. [Tocne 3Toro vamky 3aJMBarOT MACO-TIENTOHHBIM arapom (10—15 mur), nmpenBapu-
TEJIHHO PACILIABICHHBIM U OCTYXeHHBIM J10 40-45 °C (ecnu MpuIoKHUTh KO0y CO Cpeioi K pyKe, TO
OHa HE JIOJI’KHA BBI3bIBATh OMIYIICHUS 03KOTa, T. €. pyKa He JI0JDKHA OTAepruBathes). s paBHOMED-
HOTO pacmpenesieHus MaTepuala B cpefe yamky [letpu nprkumaroT 3a KpBIIKY K CTONY U JACJIal0T
KpYroBbI€ BpallleHHs], CIe/Is 32 TeM, YTOObI COAEPKUMOE HE MOMAJI0 Ha KPBIIIKY.

[TonydyeHHble moceBbl TEpMOCTATUPYIOT 24 yaca nipu Temmnepatype 37 °C.

4.5.[Iposecmu noces yKoiom 8 ColOuK numameibHou cpeobl.
[ToceB ykosioMm B cTosI0MK enaercs urioi. B npasoii pyke, kak

nucyee nepo, Aepxkat Urily, npeaBapuTelbHO NPOKAJIECHHYIO B INIAMEHH FOPEIKU U OXJIaXKICH-
HYIO, C B3SITBIM JIJIsI TOceBa MaTepuasioM. [IpoOupky ¢ muTaTenbHOM cpenoi (MICO-TIeNTOHHBIN arap,
JKEJIaTHH U JIP.), 3aCThIBILIEH B BHJI€ CTONIONKA, OEPYT B JIEBYIO PYKY, OTKPBIBAIOT MIPOOKY (KaK yKa3aHO
BBIILIE) U B LIEHTP CPENbI 0 AHA MPOOMPKU BKAJIBIBAIOT UIJTY C HAXOASLIUMCS HAa HEW MAaTEPUAIIOM.
[Tonyuyennsie moceBsl TepMoOcTaTUPYIOT 24 yaca npu 37 °C.

4.6. IIposecmu noces wnamenem uiu mamnoHoOM HaA cpeoy
8 uawxy [lempu.

[Ipy momoy neTau UcCienyeMblil MaTEpUAll BHOCAT HAa MOBEPXHOCTh MMUTATEIBHON CPEIbl y
Kpas yawku [letpu, a 3aTem 1marTesneM Win TaMIIOHOM PAaclpeNessoT €ro paBHOMEPHO 10 BCEH I10-
BEPXHOCTH arapa.

[Tpu GosbIIOM KONMMYECTBE OAKTEPHH PACTYT B BUJIE IICHKH, TOKPHIBAIOIIEH BCIO ITOBEPXHOCTh
nuTaTeNbHOM cpenbl. Takol xapakTep MUKpOOHOIO pocTa MOJIy4YWsl Ha3BaHUE CIUIOIIHOTO, WM ra-
30HHOTO. [ToCeB ra30HOM MPOM3BOAAT B TOM CiIydae, KOTAa HYXKHO MOJIYyYUTh OOJBIIOE KOJHMUYECTBO
MHUKPOOHOM KYJBTYPHI OJHOTO BUIA.4. 7. Buioenums yucmyro Kyiemypy MuKpoopeaHu3mMos.

Cy1iecTByeT HECKOJIBKO METOJIOB BbIIETICHHUS YMCTOM KyJIbTyphl MUKpoopranusmos. Hauboinee
pacIpOCTPAHEHHBIMU CPEAM HUX SBJIAIOTCS BBIAEICHUE YUCTOU KYJIBTYPBl METOJIOM PacceBa B IIIy-
OMHE Cpelibl, a TaKXKe BbIJEJICHUE YHCTON KyJIbTYphl IO MeTOAy Jpuraabckoro u B ero Mmoauduka-
LUsX.

4.7.1. BelAEINTH YUCTYIO KYJIBTYPY METOIOM pacceBa B IiIyou
HE CpeJIbl.

bepyt 3—5 npobupok, B KOTOpbIX HaxoAUTcs o0 5—10 MJI MUTATENBHOTO KeJIaTHHA W MSCO-
NENTOHHOIO arapa U pacIIaBifiOT UX COAEpPKUMoe Ha BOAsiHOHM OaHe. [Ipobupku ¢ pacniaBieHHON
cpenoit oxnaxaaoT 10 43—45 °C u cTaBsAT B TEILTYIO BOAY, YTOOBI IPEAyNPEAUTh 3aCTyIHEBAaHUE
cpenbl. B oHy U3 MpoOHPOK CTEPUIBHON MUNETKON MM NETIeH BHOCAT MCCIeyeMbl MaTepual.
3areM Ipyroi CTepUIIbHOMN MUIMETKOM WM NETJIeH YacTh COAEPKUMOTO MEPBOM MPOOUPKU TEPEHOCAT
BO BTOPYIO, U3 BTOPOIl — B TPETHIO U T. 1. 3aCesTHHbIE MPOOUPKH CO CPEI0N XOPOIIO MEPEMEIINBAIOT,
3a)KaB UX MEX]y JaJI0HSMU (BpaIlaloT HECKOJIBKO pa3 TO B OHY, TO B PYTYI0 CTOpoHY). [Ipuroros-
JICHHbIE TAKMM 00pa30M pa3BeieHus1 OaKTepUH BBUIMBAIOT U3 MPoOUpOK B yamku [lerpu, 0603HadeH-
HbIE HOMEPAaMH, COOTBETCTBYIOILIMMH HOMEpaM MPOOHPOK.
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[Tocne 3arycreBaHus cpepl YallKU MMOMEIIAIOT B TEPMOCTAT U TEPMOCTATUPYIOT 24 yaca npu
temneparype 37 °C. KonnuecTBo BbIpocuX B yankax [leTpu KoJgoHuN yMeHbIIaeTcs 0 MEpe yBe-
JMYEHMS Pa3BeJICHUs B3ATOrO Ha [I0CEB MaTepuasa.

4.7.2.Bpigenenre YucToi KyabTyphl IO MeTOAy JpHraibCcKoro.

PacnnaBiieHHy0 IUTaTENbHYIO Cpely paziauBaroT B 3 vamkullerpu ¢ Tommunoil cnos He meHee 0,5
CM. 3acThIBIIYIO Cpely 00s13aTeNIbHO MOACYIINBAIOT. B nepByro yaliky nerieid BHOCAT HEOOIbILOE
KOJINYECTBO MCCIIEyeMOro Marepuana U mrmiareneM JpuraabCkoro Wiu INNnaTeneM, CACIaHHbIM U3
[IaCTEPOBCKOI MUIIETKH, BTUPAIOT €r0 B IIOBEPXHOCTh IMUTATEJILHON cpelibl. 3aTeM IumnaTens (He 00-
KHrasi 1 He Habupas HOBOTO MaTepHalia) NepeHOCsIT CHavalla BO BTOPYIO YalllKy, a 3aTeéM B TpEThio. B
Ka)KJI0M N3 HUX OCTaBILMICA Ha IITIaTesie MaTepyuall BTUPAIOT B IOBEPXHOCTh IUTATENILHOTO arapa. Bme-
CTO IINATENsI MOXKHO HCIIOIb30BaTh OAKTEpUANIbHYIO NETII0. [l 3TOro ee ¢ HeOOIbIINM KOJInYe-
CTBOM MHUKPOOPTraHM3MOB KJIAyT IUIAIIMS HA MUTATEIBHYIO Cpeay U IPOBOIAT, HE MOBPEXIast M0-
BEPXHOCTH, IITPUXH 10 BCEH Cpeie MU 110 CEKTOPaM, pa3feluB JHO YallIKH (€CIM Cpea Mpo3payHa)
Ha 4 win 8 paBHbIX yacTed. IlITpuxu MOXKHO NPOBOAUTH B JIBYX B3aUMHO IEPHEHIUKYIISAPHBIX
HanpasieHusx. HyxHo cTapaTbcs, 4TOObI IITPUXHU, HAHOCUMBIE METIIEH, PacloIarajuch Kak MOXHO
OmKe IpyT K APYry, Tak Kak 3TO yJUIMHAET JIMHUIO II0CEBa U J1aeT BO3MOXKHOCTb IOJIyYUTh M30JIH-
POBaHHBIE KOJOHHH MHUKPOOOB.

Beinenenne 9ncToii KyabTypbl METOJIOM PacceBa B IITyOWHE M HA TIOBEPXHOCTH MUTATEIIbHON CPEIbI
OCHOBAHO Ha MEXaHWYECKOM Pa3beIMHEHUN U YMEHBIIEHUN MUKPOOPTraHU3MOB, C LEIBIO NTOTyYEHHUS
M30JIMPOBAaHHBIX KOJIOHUM IIPU UX POCTE Ha IJIOTHOM NMHTATENbHOU cpene. KonmnuecTBo MuUKpoopra-
HU3MOB, COIEPKAILUXCS B UCCIIEAYEMOM MaTepHalle, IpeyraiaTh 3apaHee TPYAHO, TO3TOMY IS 110-
CeBa MOJIb3YIOTCS HE OJHOM, a IBYMs WM Tpems Jaiukamu [lerpu.

3ausrtue 2

Onucanue MoTy4YeHHBIX MOCEBOB MUKPOOPTAHU3MOB. XapaKkTep pocTa KOJIOHUN H3y4yaroT Mpu
MOMOIIM JIYTbl WIK MPU MaJOM YBEJIMYEHUU MHUKpockoma. JlJisi MUKPOCKOIUPOBAHUS KOJOHHI
yamky [leTpu ¢ arapoBoii KynbTypoii MOMEIaloT JHOM BBEpX Ha MPEAMETHBINA CTOJIMK MHUKPOCKOTIA,
paccMaTpUBAalOT U J€JIAI0T ONKMCAHUE KOJIOHUM.

4.8. Pocm mukpoopeanuszmos na MIIB.
ITpu onucanuu pocta Mukpo6oB Ha MIIb yka3bIBatoT:

- Ha XapakTep MOMYTHEHHUS;

- o0pa3oBaHHE IJICHKH HA MIOBEPXHOCTU CPebl (TOHKAs, TOJICTAasl, MOPIIUHUCTASI, CKIIaIdaTas,
CIIM3HCTAs U T. 11.);

- KOJIMYECTBO, XapaKTep M IIBET OCajIKa (TOUCUHBIHN, OOMITBHBIHN, 3ePHUCTHIMN, CIM3HUCTBIHN, XJIOEEBHU/I-
HBII, CepbIi, 0ETI0BATO-KENTHIN U T. 11.);

- HaJIMYKE MPUCTEHOYHOTO KOJIbIIA U €T0 XapaKTep: y3Koe, MUPOKOe, TOHKOE, Y3II0BaToOe, Cepoe,
CHUHEBATOE U T. [I.

Jl1st aHa’poOOB OTMEUAIOT €ellle U HAIMYKEe ra3000pa30BaHMs.

4.9.Pocm na niomuulx cpeoax.

PocT Ha IUIOTHBIX cpe€aax MOXKET OBITH CIUIOIIHBIM WIH B BUIC OTACJIBHBIX KOJ'IOHI/II\/’I, 00UIIb-
HBIM, CJIa0BIM UM yMepeHHBIM. [Ipu omucanuu pocta KOJIOHUHN 00paliaoT BHUMaHUE Ha CIEIY-
romue dakTopsl: hopmy (Kpyriias, OBaIbHAs, HEMPaBUIbHAS, 3BE3/19aTast U Jp. );

- pa3mep (Menbyaifie Uik pocuHYaThIe, MEJIKHe, TOUeUHbIe, KpYITHOTOYeuHbIe). bosee kpyn-
HBIE KOJIOHUH U3MEPSIOT TI0 MX Auamerpy (2-3-5 mm);
- TIOBEPXHOCTH (IUTOCKas, BBIITyKJIasi, O:1ro1ieo0pasHasi, ¢ MPUIOAHSITHIM LIEHTPOM, CKJIa[daras,
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BJIQXKHAs1, OJICCTAIAs, MaTOBasI, CyXasi);
- Kpas (pOoBHBIE, BOHUCTHIE, 3y0UaThie, 0yxT0o0Opas3Hble, 0axpomMyarsie U Ip.);
- TIPO3paYHOCTH (PO3pAYHbIE, MOIYIIPO3PAYHbIC U HENPO3PAYHbIC);
- IBeT (CHHEBaThIE, CEpOBATO-CUHEBATHIE, CephIe, OEOBATO-CEPhIE, JKENThIE, OPAHKEBBIC U

ap.)
4.10. Xapaxkmep pocma no ykony.

XapakTep pocTa 1o yKOJy YKa3bIBaeT Ha OTHOIICHHE MUKPOOa K KUCIOPOIY BO3JIyXa: aspo0sbl
pacTyT B BUJE TBO3/, LIUIANKON BBEpX, (haKylIbTaTUBHBIC aHA3POOBI PACTyT PAaBHOMEPHO IO BCEMY
YKOITy, 0ONuraTHsie (CTporue) ana’poObl — B HIDKHEH dacTH ykona. [Ipu BeIpamyBaHiu Ha XKema-
TUHE OJJHU BUJIbI OaKTepuil (MIPOTEOTUTHUECKHE) €r0 Pa3KUKAIOT, IPYTHe — HE Pa3KIKAIOT.

4.11. Ipuecomosumv maszxu u okpacumo ux no I pomy.

W3 x0J10HUH, BBIPOCIIMX IIPY BBIAEICHUHN YUCTOU KYJIbTYPbI, TOTOBAT Ma3KH, OKPAIIUBAOT UX 110
I'pamy 1 MUKPOCKONIMPYIOT IIPY MAKCUMAJILHOM YBEIMYEHUH MUKPOCKOIIA JUIsl YCTAHOBJICHUSI OIHO-
poaHOCTH (POPMBI MUKPOOHBIX KJIETOK. Y BUJICHHOE B MUKPOCKOIIE 3apHCOBBIBAIOT B TETPA/Ib.

5. Bonpocwi 015 camokoHmpoIis

5.1.Kak npoBoauTCs NOCEB MUKPOOPTaHU3MOB Ha IJIOTHBIEIUTATENbHbIE CPEIbI?

5.2.Kak npoBOANTCs T0OCEB MUKPOOPTraHU3MOB Ha KUJKUE TUTATENIbHbIE Cpeibl?

5.3.YT0 Ha3BIBaeTCS YUCTOM KYJIBTYpOH MUKPOOPTaHU3MOB?

5.4.KakoBO Ha3HAYEHUE YUCTBIX KYJIbTYp MUKPOOPIaHU3MOB?

5.5.Kak BbIAENAIOTCS YUCThIE KYJIBTYpHI 110 MeTony Koxa?

5.6. Kakue npuemsbl NpeaoCcTOPOKHOCTH IPOTUB 3apaXKEHUAUCCIEAYEMOI0 MaTepHaa nocTo-

POHHUMH MHKPOOPTaHM3MaMH HCIIOJIb3YIOTCS IIPH rnocenax?

JIABOPATOPHASA PABOTA Ne §

BJIMSTHUE ®AKTOPOB BHEIITHEN CPEJIbI HA PA3BBUTHUE MUKPOOPT A-
HHU3MOB

1. I]env pabomwi

W3yuuts BiusHue (akropoB BHeuHel cpenbl (pH cpensl, Temneparypsl U KOHIIEHTpallUK) Ha
pa3BUTHE MUKPOOPTaHU3MOB.

2. 3a0anue 3ausaTue 1

2.1. Cnenatpb moceB OaKTepHii HA MATATEIBHBIX CPeax ¢ pa3IMIHbIM 3HaYeHneM pH.

2.2. Cnenatb noceB 0akTepuil Ha MUTATENBHBIX CPElaX ¢ Pa3IMYHON KOHIICHTpaIUel XJIopuaa
HATpHSL.

2.3. BozneiicTBOBaTh Ha CIIOPOOOPA3yIOIIKE U HECIOPOOOpa3yroIIue OAKTEPUN BBICOKON TEM-
Meparypoi U cIeNaTh UX MOCEBBI.

2.3. Cnenatb MOCEBHI MJIECHEBBIX TPUOOB HA MUTATENbHBIX
cpelax M BBIPAaCTUTh UX IPU PA3IMYHBIX TEMIepaTypax.

2.4. CpnenaTh 1OCeB IJIECHEBBIX TPUOOB WM JPOKKEH Ha MUTATEIbHBIX Cpelax ¢ pa3IMyHON
KOHLIEHTPAIMEN TITHOKO3BI.

3anstue 2
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2.5.TIpoBecTH OlIEHKY HHTEHCHUBHOCTH pOCTa OAKTEpHil Ha MUTATEIbHBIX Cpelax C Pa3InYHbIM
3HaueHueM pH.

2.6.IIpoBecTu OLIEHKY MHTEHCHBHOCTH pocTa OakTepuil Ha MUTATEIbHBIX CPElax C Pa3IUYHON
KOHIIEHTpAIMEH XJI0puaa HaTPHsL.

2.7.1IpoBectn OIICHKY WHTCHCUBHOCTH pocta OakTepuit mocJe
BO3JICHCTBUSI HA HUX BBICOKOM TEMIIEPATYPHI.

2.8. U3 BeIpocHINX KYJIBTYp MPUTOTOBUTH Ma3KHU U OKPacUTh UX 10 [ 'pamy.

2.9. IIpoMHKpOCKONUPOBATH Mpemnapar u yCTaHOBUTH (popMy GakTepuid.

2.10. ITpoBecTH OLIEHKY MHTEHCUBHOCTH POCTa M CIIOPOOOpa30BaHUs IIJIECHEBOTO rpubda mpHu
pa3IMYHBIX TeMIlepaTypax BbIpamuBanus. [IpoBecTn OlleHKY HHTEHCUBHOCTH POCTA IJIECHEBOTO
rpuba WiIM IpoxoKel Ha MUTATEeNbHBIX CPelaxX C Pa3IMYHON KOHLIEHTPAIIUEH TITIOKO3bI.

2.11. OnpenenuTh MO KIOYY POAOBOE Ha3BaHUE U3y4aeMOr0 IUIECHEBOTO rpuda.
3. Teopemuueckas uacms

B ecTecTBEHHBIX yCIIOBHAX MUKPOOPTaHU3MBI ITOABEPralOTCs BO3ACHCTBUIO Pa3HBIX IO CBOEH
npupojie pakTopoB, KOTOPBIE MOTYT KaK CTUMYJIMPOBATh, TAK M TOPMO3UTH UX Pa3BUTHE (3aMEIUISAThH
MeTa0O0IMYECKUE MPOLIECCHI) U 1aXKe MPUBOAUTH UX K THOeu.

Temnepamypa ABISETCS OTHUM U3 HanbOOJIee MOIIHBIX (PaKTOPOB, BO3JICHCTBYIOLINX Ha MUKPOOP-
rauu3mbl. 1 XOTs B 11€710M pa3BUTHE MUKPOOPTAaHU3MOB MPOUCXOAHUT B OYCHH IIMPOKOM JHAIa30HE
TeMIepaTyp, sl KaxI0ro KOHKPETHOTO BH/IA CYILIECTBYIOT ONpeie/ieHHbIE TeMIIepaTypHbIe TPaHUIIbI,
B KOTOPBIX MPOUCXOANUT UX KU3HEACATEIHHOCTh. JTa TEMIIEpaTypHask 3aBUCUMOCTh XapaKTePU3YeTCsl
TpeMsi TOUKaAMH:

- MUHHMMAJILHOHM TeMIeparypoii pa3sutus (tminimum). Do Takas TemiepaTypa, Ipy He3HAYH-
TEIbHOM CHIDKEHHHU KOTOPOil CKOPOCTh pocTa ctpeMuTtcs K Hyo (Fpocra —> 0);

- ONTUMAJIBHON TeMIlepaTypoii pa3Butus (toptimum). Dto Takas TeMmepaTtypa, Ipu KOTOpOi
CKOPOCTB pocTa sIBIsieTCsl MakcuMainbHO# (Vpocta = max);

- MaKCHMAaJIbHOW Temreparypoi pazsutus (tmaximum). DToTakas TemrepaTypa, npu He3Ha-
YUTEIBHOM YBEITUYEHUH KOTOPOU CKOPOCTh pocTa cTpeMutcs k Hyimo (Fpocra —> 0).

B 3aBHCHMOCTH OT OTHOIICHUS K TOHM WJIM MHON TEMITEpaType BCE MUKPOOPTaHU3MBI JIETISITCS Ha
TPHU OCHOBHBIE TPYIIIBL: NCUXPODUTLL, ME30DUNBL U MEPMOPUTDL.

Tcuxpoghunvl (rpedeckoe «IICUXpOCH - X001, «pHIeo» -00II0) pa3BUBAIOTCS IPU HU3KUX TEM-
neparypax. MUHUMaIbHON TEMIIEpaTypoil pa3BUTHS Y HUX SIBJISIETCS TEMIIepaTypa 3aMep3aHus Cpeibl
(okoio - 2 °C), ontumanbHas - 15.. .20 °C, a makcuMmanbHas -30...35 °C. K HUM 0THOCSTCSI OOUTaTENH
XOJIOJTHBIX MCTOYHUKOB CEBEPHBIX MOpEH M okeaHoB. X "acTo oOHapyX UBalOT Ha MOBEPXHOCTU
pbI6. MHOTHE U3 HUX, OTHOCsIIHECs K poaam Pseudomonas,Achromobacter, criocoGHbI ObICTPO BbI-
3bIBATh MOy pbIObI, Xpansieiica npu temmeparype O °C. K ncuxpodunam oTHOCHTCS OOJIBITMHCTBO
cBeTsiuxcs OakTepuit poxa Photobacterium. Mx pa3sutue B MOPCKO#i BOJIC BBI3bIBACT €€ CBEUCHHE.

Me3zoghuner («me30c» - cpeAHNi) - HanboJiee pacIpoCTpaHEeHHas TpyIna MUKpOOPTraHU3MOB, pa3-
BHUBAIOIIUXCSI B TEMITEpaTypHBIX Tipeaenax ot 5-10 go 40-50 °C. TemrepaTypHbId ONTUMYM TSI HUX
coctaBisier 25-30 °C. K aToii rpymnmne OTHOCATCS MHOTHE THUJIOCTHbIE OAKTEpPHM, BBI3bIBAIOIIUE
MOopYy MUIIEBBIX TPOAYKTOB MPH MOJIOKUTEIBHBIX TEMIIEPATypaX, a TAKkKe BCE MATOT€HHbIE U TOK-
cuuHble (opMbl OakTepuil. Bmecte ¢ TeM OOJBIIMHCTBO MPOMBIIIIEHHBIX MPOIECCOB (MONTyUEHHE
OpPraHUYEeCKUX KUCIOT, PEPMEHTOB U T. J1.) OCYLIECTBIISETCS C TOMOLILI0 ME30(HIIOB.

Tepmogpunel («TepMOCH - TEIUIBII) pa3BUBAIOTCS B TEMIEpAaTypHBIX Mpenaenax oT 30-35 mo + 80
n paxe 10 + 90 °C c ontumymom 50-60 °C. OHM npUCYTCTBYIOT B IIOYBE, HAaBO3e, mie. Cpeau HUX
€CTh KaK CIIOPOBbIE, TaK U HeCIopoBble OakTepuu. Hanbombiee koinuyecTBO TepMOPHIOB HAOIMIO-
JIaeTCsl B MECTaX, MOCTOSIHHO UCIBITHIBAIOIINX IEHCTBHUE BEICOKUX TEMIIEpATyp (HalIpUMep, B TOPSTUUX
HMCTOYHHUKAX).
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Tepmodunus mupoko pacnpocTpaHeHa Cpeau aHa’po606. B OOJIBIIMHCTBE 3TO CIIOPOBHIS
dbopmbl (Harpumep, npeactaButenu poaa Clostridium), mpuyem Copbl y HUX OTIMYAOTCS 0CO00H
TEPMOYCTOHYHMBOCTHIO. [103TOMY OHHM MOTYT MEPEHOCUTh CTEPUIIN3AIINIO M BBI3BIBATH TIOCKO-KUC-
JYI0 IOpYy KOHCEPBOB.

OtpurarenbHOE BO3ICHCTBUE HA MUKPOOPTaHU3MbI OKA3bIBAIOT KaK HU3KUE, TaK M BBICOKUE TEM-
nepaTypbl, HO MEXaHU3M UX ASHCTBHS pazinyeH. Huszkue reMnepaTypbl OKa3bpIBalOT B OCHOBHOM Oak-
TEPUOCTATHYCCKOE JICUCTBHE BCICICTBHE 3aMe/JICHHS IPOTEKAHKUSI OMOXUMUYIECKUX MPOIIECCOB (3a-
MeJIeHUsT MeTabom3Ma).

I'nbenp MUKPOOPraHU3MOB (OaKTEPUIMIHOE AEHCTBUE) HAOIIOAEeTCS B ClIydae YMUCTO MEXaHu4e-
CKOT0 pa3phIBa KJIETOK 00pa3ylomUMUCS B HUX KpUCTalaMu JibJia. YeMm MeHblie 00pa3yronuecs KpH-
CTaJUTBI JIbJIa U YEM PAaBHOMEPHEE OHH pacIipe/ieNieHbl B KJIETKE, TEM MEHbIIE IHOeTb MUKPOOPTaHH3-
MOB. I Ha000poOT, YeM KpyrHee KpUCTaILJIbl, TeM Ooublie KiIeTok norudHer. [loatomy Hanbosnee ry-
OUTENBHBI 1151 MUKPOOPTaHU3MOB TEMIIEPATYPhl, KOTOPhIE COOTBETCTBYIOT KPHOCKOITMYECKOM TOUKE
nuToIuiasMel (ot - 2 10 - 5,6 °C). UeM nanbline TemMrneparypa OTCTOUT OT KPHOCKOTTMYECKOTO 3Haue-
HUSI, TEM MEHbIIIE THOSIb MUKPOOPTaHU3MOB.

Haunbonee ryOuTenbHbI 111 MUKPOOPTaHU3MOB BBICOKHE TeMIieparypsl. [loBbimieHne remmnepa-
TYpBI IPUBOAUT K YCKOPEHHIO OMOXUMHUYECKHX PEAKLIUI, HO CKOPOCTb PEaKIMii B KIIETKE U3MEHSeTCsI
HEMPOMOPLUUOHAIBHO, YTO MPUBOIUT K AUCOANAHCY W HAPYUICHHUIO MPOTEKAHUS METa0OIMYECKUX
IIPOLIECCOB.

Bricokue Temneparypsl (70-80 °C u BbIIe) OKa3bIBalOT OakTepuiuaHoe Aeicteue. [log ux Bo3-
JEUCTBHUEM MPOUCXOAUT JICHATypalus Oenka, MPUBOAILIAS K HAPYIICHUIO IPOHUIIAEMOCTH KIETOYHBIX
CTEHOK, ITOTePE aKTUBHOCTH (DEPMEHTOB, U3MEHEHUIO CTPYKTYPBI ITUTOILIA3MBI U, KaK CIIC/ICTBUE BCETO
3TOro, THOENTU KIETKH.

Pa3Hble rpyniel MUKpOOPTaHU3MOB IIPOSIBIISIOT PA3HYIO UyBCTBUTEIBHOCTD K IEHCTBHIO BBICOKHUX
¥ HU3KHUX Temrieparyp. Hanbosiee 4yBCTBUTEIBHBI K IEHCTBUIO HU3KUX TEMIIEPATyp TePMO(HITBI
Me30(UIIBl, a K AEHCTBUIO BBICOKMX - NCUXpOoGmibl U Me30¢puibl. Hanbonbiield ycTORYMBOCTBIO K
JIEMCTBHIO BBICOKUX TEMIIEpaTyp 00s1aatoT cropbl. Bo3eicTBie BBICOKMX TEMIIEpATyp LIMPOKO UC-
MIOJIB3YETCS ISl TOIaBIEHHSI Pa3BUTUS MUKPOOPIaHU3MOB.

Ocmomuueckoe oaénenue CpCALI OIIPEACTIACTCA KOHL[eHTpaLII/ICﬁ PaCTBOPCHHLIX B Hel BCIIICCTB.
Yewm BoIIIIC KOHICHTpauus pacTtBopa, TEM 0OJIBIIIE €r0 OCMOTUYECKOE JaBJICHHUC. OT BEIUYHHEI OC-
MOTHYCCKOT'O AAaBJICHUA 3aBUCUT aKTUBHOCTBH BOJBI (Aw) U TIOCTYIUICHUC €€ B KJIICTKY. JTa 3aBHCH-
MOCTDB BBIPpAXKXACTCA YPABHCHHUEM

A=PmP
riae Aw - aKTUBHOCTB BOJIBI; P - 1aBlieHHE BOASIHOTO Iapa pacTBopa; P, - TaBJIeHHe mapa YHUCTOM BOIBI.

Yem BbIIIE OCMOTUYECKOE JABIEHUE, TEM HUYKE aKTUBHOCTB BOJIBI M1 TEM MEHEE OHA JIOCTYIHA
kieTke. [IoaToMy MHKpOOpraHHW3MbI HE MOTYT MOTPEONIATh BOAY W3 TMIIEPTOHHMYECKHUX PACTBOPOB
(ocMOTHYECKOE /1aBJICHHE KOTOPBIX OOJIbIlle, YeM B KJIETKe). DTO sBJICHHE B OMOJIOTUN HA3bIBAETCS
(GU3NOIOTMUECKON CyXOCThIO. B €CTECTBEHHBIX YCIOBUAX OHO HAOIIOAAETCs Ha COJIOHYAKAX U B CO-
JIEHBIX BOAOEMAX.

OcMoTnyeckoe JaBieHHEe BHYTPU KIIETOK OakTepuil cooTBeTcTBYeT naBiieHHI0 10%-Horo pac-
TBOpa caxapo3bl. Eciu 6akrepun MOMeCcTUTh B pacTBOp ¢ OoJiee BHICOKUM OCMOTHYECKHUM J1aBlie-
HUEM, TO BOJa IO I'PaJAMEHTY KOHIEHTPAI[MM HAuyHET BBIXOAMUTH M3 KIETKH. OOBeM IUTOIIa3MBbI
YMEHBUIUTCS U OHA «OTOPBETCS» OT KJIETOUHON CTEHKH, YTO MPHUBENET K THOeIn MUKPOOPTraHU3MOB.
37O sIBIEHHE HOCUT Ha3BaHUeE niazmonusa. Ecau 6akTepuu MoMecTUTh B pacTBOpP C OYEHb HU3KUM
OCMOTHYECKHUM JIaBJIEHUEM, TO BOJ]a, HA00OPOT, HAYHET MOCTYNATh B KJIETKY, B pe3yJIbTaTe Yero oHa
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pa30yxaeT ¥ MOXKET MOTMOHYTh. DTO SIBIEHUE HOCUT Ha3BaHUE niazmonmuca. bolbIMHCTBO OaKTepHii
MaJIOYyBCTBHUTEIILHO K U3MEHEHHUIO KOHIIEHTpauu coieil B mpenenax 0,5—3%. IIpu Gonee BbICOKOIA
KOHIIEHTPALMU COJIM Pa3BUTHE OAKTEpUH CHadaia 3a/ep’KUBAETCs, a IPU KOHIEHTpauuu 6osuee 6%
MHOTHE U3 HUX [TOTH0AaloT.

B TO ke BpeMs CylIiecTBYeT psiJi MUKPOOPTaHHU3MOB, KOTOPbIE MOTYT HOPMaJbHO Pa3BUBATHCS
IIPY BBICOKOM OCMOTHYECKOM JIaBIeHUH. Tak, HEKOTOPBIC BUIBI APOXIKEH Pa3BUBAIOTCS B MEIE, He-
KOTOpbIE OaKTepHH - Ha COJICHOH phiOe. Takue OaKkTepuu HA3BIBAIOTCI 0cMOpuibHbiMU. BOIBIIHH-
CTBO OCMO(HIIOB pa3BUBAIOTCS HA CPEIAX, COACPIKAIINX COJb, TO3TOMY MX HA3bIBAIOT 2anoguiamu
(mro0stue conb). Cpeau HUX BBIACISIOT TPYIIIbI ¢ pasandHoi moTpedHocthio B NaCl — criabbie u
KpaifHue ranoQuib.

Cnalsie ramoduisl pa3BUBaAIOTCS Ha cpenax ¢ 2—5%-Hoil KoHueHTpauen xinopuaa Harpus. K
HHM OTHOCSTCS MHOTHE BUJIbI pojioB Pseudomonasu Achromobacter, oburaromniyie B MOPCKO# BOJe.
Kpaitnue ranodunsl pazsuBaroTcs Ha cpefax ¢ 20-30%-Hoit koHIEeHTpauueil xiopuaa Hatpus. K
HUM OTHOCSTCS Bce BHbI poaa Halobacteriumu muorue Buast pogos Micrococcusu Sarcina. Ouu
BBI3BIBAIOT ITOPYY COJICHON PBIOBI U MsCa.

BoJIbIIMHCTBO MUKPOOPTaHU3MOB, OCOOCHHO TpYyIIa THIJIOCTHBIX OAKTEPHA M KHILEYHAs Ma-
JI04Ka, 00Ja/1at0T c1aboll yCcmouuueocmyio K NOBBIILICHHOMY OCMOTHYECKOMY JaBJICHHIO.

Peaknusa cpenst pH onpenensiercss KOHIEHTpaMel HOHOB BOAOPOAA. XOTs B LIEJIOM MUKPOOP-
raHN3MbI Pa3BUBAIOTCS B OYEHb IIMPOKOM Auanazone pH, kaxaoi pU3Hon0rnyeckoi rpymnme u jaxe
OTJEJIbHBIM BU/IaM COOTBETCTBYIOT OIlpe/ieieHHble 3HaueHus pH (ontumanbsHas 30Ha pH), B mpenenax
KOTOPBIX HPOUCXOMUT uX pasButHe. [lnecHeBbie rpulbl, Ipoxokd U Oaktepun poxpa Acetobac-
termydie Bcero pa3BuBaroTcs B kucioi cpene npu pH = 3—5. Takue MUKpOOPTaHU3MbI HA3BIBAIOTCS
armaoduibHeIMU. [t GonblimHCTBAa OakTepuil HanOosee OuaronpusTHa HEHTpaidbHAs WIM Clla-
6omenounas cpena ¢ ontumymom pH 7,0—7,3. U3menenne pH B kuciiyto cTopoHy ryOuTenbHO
OTpa)kaeTcsi Ha THUIOCTHBIX OakTepusax. Haob6opoT, yKCcycHOKHCIBIE OaKTepUuu K KUCIIOH cpene
YCTONYUBBI.

Oco0eHHO YyBCTBUTENIbHBI K U3MEHEHHIO PEAKIIMH Cpeibl a30T(QUKCUpYIOIINe OaKTepHH, B 4aCT-
HOCTH a30To0akTep. OH mydie Bcero pazsuBaetcs npu pH 7,4—7,6, no3TOMy B KMCIIBIX [TOYBaX €ro0
npakTuueck HeT. KiyOeHbKOBbIE OaKTEPHH TOXKE JIyUIlle PA3BUBAIOTCS MPU CIA0OIIETIOYHON peak-
LMY Cpeibl, XOTA 30Ha pH, Ipu KOTOpOM OHM MOTYT pa3BUBAThCSA, 3HAUUTEIBHO IIUPE, YEM Y
a30To0aKTepa.

Bnusaue pH Ha pa3BuTHe MUKPOOPraHM3MOB OCHOBAHO HA TOM, UYTO PEAKIUsS CPEbI BIUAECT
Ha aKTUBHOCTb (DEPMEHTOB, TaK KaK KaKIbli ()epMEHT MPOSBIISIET CBOIO AaKTUBHOCThH TOJIBKO IPHU
ornpeaeneHHbIX 3HaueHusAX pH. OT KOHIIEHTpallui HOHOB BOJOPO/ia 3aBUCHUT TAK)KE MOCTYIIJICHUE U~
TaTeNbHBIX BELIECTB BHYTPb KJIETKH U (pruzndeckoe coctosHue 6enkoB. Tak, neHaTyparys 1 Bblraje-
Hue OONBIIMHCTBA OEIKOB B OCAJOK IOJ JEHCTBHEM BBICOKUX TeMIIepaTyp Haubosee ObICTpO U
MIOJTHO MTPOMCXOJUT B CIIa0OKUCIION cpefie. YBeIMUeHHe KUCIOTHOCTH Cpeibl Hapsy ¢ TeMIepary-
POl MMPOKO HCIIONB3YETCS JUIsl TTOJABICHUS PA3BUTHSI MUKPOOPraHU3MOB IIPU KOHCEPBUPOBAHUH
MULIEBBIX TPOIYKTOB.

4. Ilopsoox evinonnenus pabomul 3ansarue 1
4.1. Ilposecmu noces bakmeputi Ha numMamenbHvie CPeobl C PA3IULHbLIM 3HauyeHuem pH.

[ToceB mpoBoaAaT B yeTbipe npodbupku Ha MITA (Msico-nenToHHBIN arap) ¢ pa3IMyHbIM 3Haye-
HueM pH: B oHoM 13 HUX pH paBHO 3, BO BTOpO¥ - 5, B TpeThel - 7 1 B ueTBepToi - 9. [lepen Hauanom
MOCeBa KaXKAYI0 MPOOUPKY MOAMKMCHIBAIOT: YKa3bIBalOT 3HaueHue pH u cTaBsT cBoil HOMeD.
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JI1st moceBa MCIONB3YIOT OAKTEPUN WK U3 YUCTON OyJIbOHHOUM KYJIBTYPHI, WUIH U3 TUIOTHOU TTH-
TaTenbHOU cpefpbl. [loceB mpou3BoaAT OakTepHaIbHOM MeTiiel Wik OaKTepuaTbHON U0 ¢ co0IIIo-
JIEHHEM IpaBWil acenTuku. [Ipu mocese Ha IVIOTHYIO Cpey MOJIb3YKOTCS UIJION, a Ha KUIKYIO - I1eT-
neit. [leTro uim urity CTepriIn3yIoT Iepe/] KaKIbIM IIOCEBOM B IUTAMEHU CHUPTOBKH ((praamMOupo-
BaHue). [ocine nmocea NpoOUpPKH C 3aCeIHHBIMU CpelaMM IIOMEIAIOT B IITATUB U CTaBsIT B TEPMO-
crar. TepmocraTupoBanue npoBoadT B TeueHue 24—48 4 npu temneparype 37 °C. Ilocne 3toro
BbIpAILEHHbIE KYJIbTYPbl MUKPOOPTraHU3MOB [IEPECTABIISAIOT B XOJIOAWIBHUK U XPAHAT TaM JI0 CIIETyIO-
LIET0 3aHATHSL.

4.2.Ilposecmu noces bakmepuil Ha numamenvHvie cpeobl C
PAa3nudHOU KOHYenmpayueu Xa0puoa Hampusl.

[ToceB mpoBoaAT B yeTbipe npobupku Ha MIIB (Msco-nenToHHBIH OyIbOH) C pa3TUYHON
KOHLIeHTpanuein xinopuaa Hatpus: 5, 10, 20% u 6e3 Hero (KOHTpoJIbHBIN noceB). Bee mpoOupku
MpeIBapUTENILHO NOJINHUCHIBAIOT U HyMepYIOT. IIoceBBI MPOBOIAT GaKTepuaIbHO MeTIel, KOTOPYIO
KaXJIbIi pa3 CTEPUIM3YIOT B IUIAMEHH CIIUPTOBKHU.

[TpoOupkH ¢ 3acessHHBIMU Cpe/laMu [TOMEIIAIOT B IITATUB U CTaBAT B TepMocTaT. [loceBsl Tep-
MOCTaTupyroT B TeueHue 24 u ripu tremmeparype 37 °C. Ilocne 3Toro BbIpallieHHbIE KyJIbTYpHbI I1epe-
CTaBJISIIOT B XOJIOAMJIBHUK M XPAHST TaM J0 CIETYIOLIEro 3aHATHSL.

4.3. [Iposecmu noces baxmepuii Ha KOCOU azap NOcie 8030eUCmaUsl HA HUX 8bICOKOU memMnepa-
mypbl.

CHayana TOTOBAT B3BECH U3 KyJbTyp OakTepHii, 00pa3ylonmx U He 0Opa3yIomux cropsl. Jlis
3TOrO OepyT JIBe MPOOHPKH CO CTEPUIIBHBIM H30TOHUYECKHM PAacTBOPOM. B OHY BHOCAT KYIBTYpY
CEHHOH nayouku (00pa3yeT CIopskl), a BO BTOPYIO - MOJIOYHOKHCIIOTO CTPENTOKOKKA (He o0Opasyer
criopsl). O6e mpoOUpPKU NOMELIAIOT B KUIISILLYIO BOJsSHYI0 0aHto Ha 10 muH. [locne kunsuenus npo-
OMPKH OXJIXKIAIOT U M3 KaXKI0H JIeTat0T OCeB ITPH MOMOIIH NETIH Ha Kocoi arap. [lepen kaxapm
IIOCEBOM IETIIO0 CTEPUIU3YIOT.

[Ipobupku ¢ moceBamu MOJMUCHIBAIOT, YKa3aB KyJIbTYpPY, KOTOpasi B HUX [TOCEsIHA, M CBOM HOMED,
IIOMEIIAIOT B ITATUB U CTaBAT B TepMocTar. [loceBsl TepMocTatupyt 24 4 nnpu temneparype 37 °C.
[Tocne 3TOro BBIpalIeHHbIE KYJIbTYPhl IEPECTABISAIOT B XOJIOJMWIBHUK U XPAHST TaM JI0 CJIEIYIOIIEro
3aHATHUS.

4.4. [Iposecmu vipawjusanie niecHegvlx 2pubo8 npu pasiudHelX memMnepamypax.

[Tocesats cniops! mwiecHeBoro rpuda B Tpu yamiku [letpu Ha cycno-arap (CA) unu cpeny Ca-
Oypo c arapoM. [IpeaBapuTenbHO TOTOBAT BOJSHYIO CyclieH3uto crop. /i aToro 6epyT KyabTypy
IJIECHEBOTO I'prba co 3pesibIMU OpraHaMu pa3MHOXKEHHS (KOHUIUSIMHU WU CIIOPaHTUSIMU) U TIPOBO-
IST 10 HUM OakTepuaabHON MeTiel, MpeIBapuTeIbHO CMOYEHHON B BoJie (UTOOBI CIIOPHI JIyyllle K
Hell npuwinnanu). 3aTeM BHOCST NETIII0 B CTAKaHUMK WM IPOOUPKY C BOAOH (TIepeHocs Ty la CIIOPHI)
U TIIATEJIbHO MepeMelnBatoT. [lepeHoCUTh criopbl B MPOOUPKY MOXKHO HECKOJIBKO Pa3.

[Tocne 3TOTO CTEpMIIbHOM OaKkTepraIbHON MeTNel 6epyT Karllio BOISHOW CyCIIEH3HH CIIOp TUIec-
HEBOTO Tpruba u OCTOPOKHO HaHocAT ee Ha CA, mpHKacasicb peOpom nemiu 6 YeHmp Kaxicoou
yquwixu. Ilpu MOBTOPHBIX MOCEBaX METIII0O MOXKHO HE CTEpUIIM30BaTh. Bce yamku He0OX0AUMO TMO-
MHCcaTh, yKa3aB Ha KaXJOW W3 HHUX TEMIEpaTypy BBIPALIMBAaHHWs, U IIOCTaBUTh CBOM HoMmep. Bce
HAJMKCH JIENAI0TCS TOJIBKO Ha JHE Yalllek.

3acesiHHbIE YallKU [IEPEBOPAYUBAIOT BBEPX JHOM M CTaBSIT IIOCEBBI HA BbIpallluBaHue. Beipamm-
BAHME MUKPOOPraHMW3MOB IIpH TeMriepaTypax 5 °C npoBOIAT B XOJOJWIBHUKE, a IIPU TEMIIEPAType
25 °C - B KOMHATHBIX YCIIOBHSIX, HEJJAJIEKO OT OaTapeil IeHTpalbHOIro OTOIIEHHUS (TIPU 3TOM YalllKu
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HaJI0 HAKPBITh TEMHBIM MaTEPHAIOM, YTOOBI HAa HUX HE Tomaaan ceeT), mpu 40 °C - B TepMocTare.
Uepes 48—72 4 Bce yalllKy MEPECTABISAIOT B XOJIOAWIBHUK U XPAHAT TaM J0 CIEAYIOLIErO 3aHsTHS.

4.5. Ilposecmu noceé niecneswvix epubo6 Ui OPOIACHCEU HA NUMAMETbHbIE CPEObl C PA3IUYHOU
KOHYyeHmpayuetl 210K03bl.

[ToceB mpoBOIAT B YeThIpe MPOOUPKH HA MHBHOE cycio wiu cpexy Cadypo ¢ 20, 40 u 60%-oit
KOHIICHTpALUEH TITF0K03bI U 0e3 Hee (KOHTPOJIBHBIN onbIT). Bee mpoOupku npeaBapuTenbHO MOAIHI-
CBIBAIOT, YKa3aB KOHIICHTPAIIHIO TJIFOKO3BI M IOCTABUB CBOW HOMED.

Jlj1g moceBa UCHOJIB3YIOT CYCIIEH3HIO CIIOP IJIECHEBOIO rpuba, MPUTrOTOBIECHHYIO AJIS IIPEIbIITY-
uiero omnbita. Kpome 3T0ro0, roToBST CycneH3uto Aposxxkeil. (i 3Toro HebobIioe KOTHMUECTBO CYXUX
APOOKEH MOMEIAIOT B CTAKAHYHMK WM MPOOMPKY ¢ BOJOW M TIIATENIFHO NepeMemnBaroT. [loceBsl
MPOBOJAT CTEPUIILHON OaKTEpHUAILHOM METIeH UM MUKPOITUIIETKOH.

[IpoOupku ¢ 3acesTHHBIMU CpeaMu CTaBsT B IITATUB U MOMEIIAIOT B TEPMOCTAT, TJI€ UX TEPMO-
CTaTUPYIOT B TeueHue 48 4 npu temneparype 25 °C. B cirydae HEOOXOIUMOCTH MOYKHO Ha 3TO Ke
BpEMS OCTaBUTH MPOOUPKH HA CTOJMKE BOJIM3H OaTapeu IEHTPAILHOTO OToIuIeHus. [Ipu sToM mpe-
BapUTENbHO OHH JIOJDKHBI OBIThH TIIATENIBHO 3aKPBITHI IJIOTHBIM TEMHBIM MaTEpPHUaIOM, HE MPOITyCKa-
I0IIKUM cBeT. Uepes 1Boe CyTOK BBIPAIICHHBIC KYJIbTYPhI IEPECTABIISIOT B XOJOAUIBHUK U XPAHAT TaM
710 CJIEYIOIIErO 3aHsATHS.

3ausatue 2

BrinmonHeHHble Ha MNpCAbIAYIICM 3aHATHU ITIOCCBLI JOCTAIOT U3 XOJOAWJIIbHUKA U ITPOBOJAT UX aHA-
JIN3.

4.6. IIposecmu oyenky pocma b6axmepuii Ha cpedax ¢ paziudnbiMu sHaveHuamu pH.

HHTeHCcHBHOCTD pocTa GakTepuii Ha cpesiax ¢ pa3InYHbIMU 3HaueHUsIMU pH onpeaensercs no cre-
IIEHU MYTHOCTH cpefipl. [lepen aTuM copepkumoe Kax 101 npoOUpKy, Ha KOTOPOM IPOBEIEH IIOCEB Ha
IpEeAbTYIIEM 3aHATHH, TIIATEIBHO MEPEMEIIMBAIOT (Bpallasi NpOOUPKU MEXAY JIaJOHSAMHU) U 3aTeM
CPaBHUBAIOT JPYT C JPYrOM.

JInisi OLIEHKM MHTEHCUBHOCTH Pa3BUTHS OaKTepWil TOJB3YIOTCS YCIOBHBIMUA 00O3HAUCHHSIMHU:
POCT OTCYTCTBYET (-); pocT caalblii (1); pOCT yMepeHHbIH (++); pocT CHIIbHBIN (0OMIbHBIHN) (+++).
CreneHb MyTHOCTH OLIEHUBAETCs BU3yasabHO. [loydeHHble 1aHHbIe QUKCUPYIOT B Ta0i. 1 u nenarot
BBIBO/IbI O BIMAHUU pH Ha pa3BUTHE B3STHIX AJI IOceBa OakTepuil.

Tabnuya 1

NHTeHcUBHOCTDH pa3BuTHA 0aKTepHii IPU pa3jJM4YHbIX 3HaYeHusaX pH

Hazga- OreHka pocTa Ipy Pa3IuYHbIX 3HaYeHHussX pH
3 5 7 9

4.7. IIposecmu oyenky pocma baxkmepuil Ha cpedax ¢ paziuunou konyenmpayueu NaCl u e
Hee.

HNHTeHCUBHOCTH pocTa OaKTepHid, Kak U B IPEIBIIYIIEM OIbITE, OMPEAESETCS 0 CTENEHU MYT-
HOCTH cpeabl. [l ee MpoBeaeHHs COAEPKUMOE KaKIOH MPOOHPKU TIIATENHHO MEPEMENIMBAIOT U
CpaBHHUBAIOT €I0 € COACPKMUMBIM APYTHUX HpO6I/IpOK, ornpeacsad CTCICHb MYTHOCTH, KOTOPasi OLUCHH-
BaeTCs BU3YAJbHO M 0003HAUaeTcs CIEAYIOIIUM 00pa3oM: OTCYTCTBHE pocTa (-); cialblii pocT(+);
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yMEpEeHHBIN pocT (++); 00mIbHBIN pocT (+++). [lomydenHsie naHHbIe PUKCUPYIOT B TA0J. 2 1 IeNIal0T
BBIBOAbI O BIUAHUN pa3m/1qH01>'1 KOHIOCHTpAWU COJIM HAa PAa3BUTUC B3ATLIX IJIA IIOCCBA GaKTepHﬁ.

Tabnuya 2

NHTEHCMBHOCTDH Pa3BUTHUSA OAKTEPHIl MPU PA3JIUYHOM KOHIEHTPAIUM COJIM B cpejie

Ha3Banue Orenka pocta npu pazinunoit konrenrpanuu NaCl, %
0 5 10 20

4.8. Ilposecmu oyenky pocma baxmeputi nocie 8030eUCmeus Ha HUX 8blCOKOU MeMnepamypol.

JlelicTBHe BBICOKMX TEMIIEpaTyp Ha CIoOpooOpa3yrolIre U HECTIOpOooOpazyrolue OaKTepru orpee-
JISIFOT MO0 XapakTepy pocTa MUKPOOPTraHU3MOB Ha KOCOM arape (CIUIOIIHOM, B BUJIE OTJEIIbHBIX KOJIOHUHN
WM OOWJIBbHBIN, CaOblii, yMEepeHHBIH, oTCyTCTBHE pocTa). [lonyueHHble JaHHbIE GUKCUPYIOT B TAOJI.
3 1 GOpMYyIIUPYIOT BEIBOJIBI.

Tabnuya 3

JeiicTBHe TeMIepaTypbl Ha CIOPOOOpa3yIOLIUe U Hecopoodpa3sywuue 0aKkTepuu

Ne | Kynbtypa 6akre- |Temmnepa- Pesynbprarht

Bpewms neiictBust Temme-
puit Typa

paTypsl

4.9. [Ipucomosums masxu, okpacums ux no I pamy u npoMuKpocKkonuposams.

Jlnst pacnio3HaBaHUsI U3y4aeMbIX OakTepuil (MUKPOKOKKH, CapLIUHbI, OallMIIbl MIIM HECIOPOHOC-
HbI€ MAJIOYKN) U3 ABYX MpoOupok ¢ pH 7 n HyneBoil KOHLIEHTpalMel COJIM TOTOBSIT Ma3KH, BBICYIIIN-
BAaIOT M (DUKCUPYIOT MX, a 3aT€M OKPALIMBAIOT 10 ['paMy ¥ MUKPOCKOMU-PYIOT C YBEIMYEHUEM O0bEK-
tuBa 90x wim FOOX. YBuneHHOe 1oji MUKPOCKOIIOM 3apUCOBBIBAIOT B TETPa/ib U (POPMYIUPYIOT BbI-
BOJIBI.

4.10.7Iposecmu oyeHKy pocma niecHe8o2o epuba, pacmyuje2o npu pazHvlx memnepamypax.
[TokazaTenstMu BIMSHUS TEMIIEPATYPhI HA POCT IJISCHEBBIX TPUOOB CITYXKaT BEIMYMHA KOJIOHUHA 1
WHTEHCUBHOCTb UX CIIOpOHOIIEHUS. J{1s1 onpeaenenus 3TUX nokaszarenei yamku [letpu, Ha KOTO-
PBIX pOCITU TPHOBI, IEPEBOPAYNBAIOT M CO CTOPOHBI JIHA YAITKH U3MEPSIOT MPU TTOMOIIIH JTUHEHKH
JMaMeTp BBIPOCIIUX MPHU pa3HOl TeMrepatype KoinoHui. [lonyueHHbIe pe3ynbTaThl 3aMUChI-
BaroT B Ta0JI. 4 U J€JIaI0T BBIBOIBI.

I[J'ISI OLCHKH MHTCHCUBHOCTH CIIOPOHOIICHUW, KaK U B MPCABIAYIINUX ONBITAX, IMOJIB3YKOTCA CJIC-
JYIOIIMMHU YCIIOBHBIMM 00O3HAYEHUSIMU: CIIOPOHOILIEHHE OTCYTCTBYET (-); CIIOPOHOIIEHHUE ci1aboe
(+); cnopoHonIeHne yMepeHHOe (++); CIOPOHOIIEHNE CUIIbHOE, T 00uibHOE (+++). [ToyueHHbIe
JaHHBIE 3aHOCAT B TA0JI. 4 U A€TAIOT BBIBOJBI O BIMSHUY Pa3IMYHBIX TEMIIEPATYp HA POCT U CIIOPO-
HOIIICHHE TIJIECHEBOTO Tpuoa.

Tabauya 4

NHTeHCHBHOCTH Pa3BUTHSA IJICCHEBOI0 rpuda npy pa3in4yHbIX TeMIepaTypax
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Ponosoe Iloka3arenb UHTEHCUB- VHTEHCUBHOCTD Pa3BUTHUS IIPU TEMIIE-
Ha3BaHUE HOCTH Pa3BUTHS patype
rpuba 5°C 25°C 40 °C

JnameTrp KOJIOHMI, MM

CrnopoHotiieHue

4.11. Onpeodenumv podosoe Hazeanue spuda

JIi1st onpeienieHus poIoBOr0 Ha3BaHMUS! BEIPOCLIETO IprOa rOTOBSAT MperapaT THIIA «pa3/IaBiicH-
Hasl Karis ¥ MUKPOCKOITUPYIOT ero. [IpenmapaT roroBsT 0ObIYHBIM criocoOoM (J1ab. padoTa Ne §).

Brumanue. J{5g Toro 4to0b! Opraibl pa3MHOXKEHNS TPUOOB HE HAPYIIUIIUChH U CIIOPHI HE OChIINa-
JIUCh, KyCOYEK MMIIEeNUs OepyT O4eHb aKKYpaTHO Ha IPAHUIIEC YYaCTKa C 3aMETHBIM CIIOPOHOIIEHHEM.

[IpuroroBneHHbIN NpenapaT MUKPOCKONIUPYIOT Ha yBenuueHue oobextusa 10x. [1pu mukpocko-
MUPOBAHUU HAJI0O HAWUTH W 3apUCOBATh OPraHbl Pa3MHOXKEHUS Ipruda U MO KIFOUY ONPEICIUTh €ro
pomoBoe HazBanue (J1a0. padorta Ne 8).

4.12. I[Iposecmu oyenKy pocma niecHego2o epuba u OpoxcHcell, pacmyujux npu pa3iudHol KoH-
yeHmpayuu 2i0K03bl.

BrusiHue KOHIIEHTpALMU TIIFOKO3BI B CPEJ/ie Ha POCT IUIECHEBOTO Ipruda OMPEACsIOT 10 HHTCH-
CUBHOCTH Pa3BHUTHSI MHIICIUS U CrIOpooOpa3oBanus. I 3TOro mpocMaTpruBarOT MPOOUPKH € TTOCE-
BaMU, CJCJIAHHBIMU Ha MPEIbIIYIIEeM 3aHSITHH, U CPABHUBAIOT UX JPYT C Apyrom. [Ipu cpaBHeHUU
MOJIYYEHHBIX PE3YIbTATOB MOJIB3YIOTCS YCIOBHBIMU 0003HAYCHUSMHU: OTCYTCTBHE POCTA HIIH CTIIOPO-
oOpasoBanus (-); CiaObIi POCT WM CrIOpooOpazoBanue (+); YMEPEHHBIH POCT WK CIIOPOOOpa3oBa-
Hue (++); 0OMITBHBIN POCT WK criopooOpazoBanue (+++). [lomydeHHbIE TaHHBIC 3aHOCAT B Ta0JI. 5 U

(bOpMYyIHPYIOT BBIBOBI.

VHTEHCUBHOCTD pa3BUTHU JAPOXIKEH HA Cpelax ¢ pa3IM4yHON KOHLEHTpaLUe IIIF0KO3bI Olpe-
JeNsieTCs 0 CTENeHU MyTHOCTH cycia. [lepen onpenenenreM coiepkKUMoe KakJ 10l MpoOUpKHU, Ha
KOTOPOM OBLJT IPOBEJIEH [TOCEB Ha MPEABIAYILEM 3aHATHH, TIIATEIbHO epEeMELINBAOT (Bparas mpo-
OMpKY MEXy JIaJOHSIMH) U 3aTEM CPAaBHUBAIOT €€ C COJIEPKUMBIM JIPYTux Impodupok. MHTeHCcuB-
HOCTb Pa3BUTHSI IPOKKEN 110 MyTHOCTHU CPENIBI XapaKTEPU3YIOT, UCIIOJIb3Ys YKa3aHHBIE BBIILIE YCIIOB-
Hble 0003HaueHus. [lonydyeHHbIe TaHHbIE 3aHOCAT B TaOJ. 5 U JIeNat0T BHIBOBI.

Tabnuya 5

H3menenue Pa3BUTHSA IIJIECHEBOI'O rpnﬁa NP Pa3JINYHbIX KOHHCHTPAIUAX IIIOKO3bI

HasBanue muxpoopra- [Tokazarens unTeHcuB- | OleHKa pocTa MPU KOHIICHTPALIMH TITFO-
HU3MOB HOCTH Pa3BUTHS KO35I, %
0 20 40 60
PonoBoe Ha3Banue Munenuit
rpuba
CnopoHolieHue
Hpoxoxn MyTtHOCTB cycina

Onpe,ueneHHe pPOoaOBOro Ha3BaHUA U3Yy1aCMOTI'O rp1/16a BCAYT TaK, KaK YKa3aHO B II. 4.11.
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5. Bonpocwi 0151 camoKOHmMpPOIs

5.1.Tlouemy mis pa3BUTHSI MUKPOOPTaHW3MOB UMEET 3HAYCHHUE KOHLIEHTpAIIUs BEIIECTB B MUTa-
TeJIbHOU cpene?

5.2.Yro Takoe razmonn3? B kakux ciydasx HaOIOAaeTCst 3TO SBICHHE?

5.3.Yto Takoe mnazmontuc? B kakux ciydasx HaOJIr0IaeTCs 3TO sSBICHHUE?

5.4.Kakue MUKpOOpraHU3MbI Ha3bIBAIOTCS OCMO(DHIEHBIME?

5.5.Kakue Mukpoopranusmsl Ha3biBatoTCs ranoduiamu? Hakakue rpynmnbl OHU AEsATCS?

5.6.Kak Bimsier Ha pa3BuTHE MUKpoopranu3mMoB pH cpezpi?

5.7.Ha xakue rpymniibl 1o OTHOLICHHIO K TeMIIEpaType ACISATCS MUKPOOPTaHU3MBbI?

5.8.KakoB MexaHu3M J1efiCTBUSI HA MUKPOOPTaHU3MbI BHICOKUX
Y HU3KUX TeMIreparyp?

4.2.11o0comosums k cmepuausayuy 6amy u mMapJro.

[lepen crepunuzanueid Mapiio Hape3aroT KyCOUKaMH, a BaTy CBOPAaYMBalOT B BUJIE IIAPUKOB,
MOCJIe YeTO 3aBOPAYUBAIOT UX B IUIOTHYIO OyMary mo 1—3 mTyku Tak, 4ToObl OHA HE pa3Bopaydu-
Bajachk. Y 100HO U3 OyMaru cjienarh KyJI€uKH, OJ0KUTh Ty/la BaTy WM MApJII0 U XOPOILIO 3aKPBITh
KYJICUKH.

4.3.Ilposecmu cmepunuzayuio nocyool.
[ToaroToBIEHHYIO K CTEPUIM3AIMH ITOCYAY U BaTy 3arpyKaroT

B CYIIWIbHBIN mKad. VX KIaayT He CAUIIKOM IUIOTHO, UISt TOTO YTOOBI BO31yX MOT XOPOIIO [IUPKY-
JUPOBATh MO BCEU KaMepe U obecreunBalcs paBHOMEpHbIN Harpes. [locie aToro nBepity mkada 3a-
KPBIBAIOT M BKJIIOYAIOT HY)KHYIO TEMIIEPATYPYy.

4.4.[Iposecmu cmepunuzayuio 6AKMepuaiIbHuIX nemelb.
BakTepuanbHbIe IETIN CTEPUIU3YIOT B IJIAMEHU CITUPTOBKH.

Iletnn gemaroT u3 HHXpOMOBOfI WM TTIAaTHHOBOM IMPOBOJIOKH, YTOOBI IIpH IIPOKaJIMBAHHWU HA HUX HE
MOSIBJISTIACh OKanmHa. Ecim 1mmeTis cyxasd, TO €€ B BEPTUKAJIbHOM ITIOJIOKCHUNU BHOCAT B BEPXHIOIO,
CaMy1o0 ropsAa4yro 4acCTh IJIaMCHH U ITPOKAJIUBAIOT O KPACHOI'O KAJICHUA CHadaJla €€ HUKHIOH0, a 3aTCM
BCPXHIOKO 4aCThb.

Ecnun Ha metie HaxonuTcs: Kako-HUOYAh MaTepuai, TO METI0 B TOPU3OHTAILHOM MOJIOKEHUHU
BHOCST B HIDKHIOIO, CAMYIO XOJIOJHYIO YacTh TJIaMEHHU (€CIId BHECTH B TOPSIUYIO 4acTh, TO MOXKET
MIPOU3OUTH Pa30OpBI3TUBAHNE MaTepuasa), U TOJIbKO MOCE TOrO, KaKk MaTepUasl MOJHOCTHIO CTOPHT,
MIPOJIOJKAIOT MTPOKAIMBAHUE B BEPXHEW - TOPSYEH YacTH IIaMEHHU.

5. Bonpocbl 015 camonpogepku
5.1. Kaxoii npouiecc Ha3biBaeTcs qe3UH(EKIein?
52. Kakue BeliecTBa UCMOJIb3YIOTCA JUIs IPOBEIEHUS Ae3UHpEeKInn?

5.3. Kakoii nponecc Ha3bIBaeTCs CTEPUIU3ALMEN?

5.4. Y10 Takoe MpOMBIIICHHAs CTePUIN3aLINS?

5.5. Kakumu criocob6amMu MOYKHO TIPOBOJUTE CTEPHIIA3AINIO?
5.6.YTo ¥ Mpu KaKUX yCIOBUSAX CTEPUIIM3YIOT B aBTOKJIaBe?
5.7.YT0 ¥ MpH KaKKUX YCIIOBUSIX CTEPHITM3YIOT B CYITHIILHOM Kady?
5.8.YTo0 ¥ npU KaKUX yCIOBUSAX CTEPUIN3YIOT KUTITYEHUEM?

Odghopmnenue nabopamopnvix pabom
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Benenue coOTBETCTBYIOIIMX 3amHUCel - BaXKHAs YacTh BCEW SKCIEPUMEHTAIbLHON PabOTHI.
OxoHYaTeIbHBIA OTYET JOJKEH ObITh TOYHBIM, SICHBIM U KPAaTKUM U COJEP’KaTh TaKOe KOJIUYECTBO
uHpopmanuu, 4ToOb! JH000# MpodeccuoHaTbHBI MUKPOOHOJIOr CMOT TOYHO HMOBTOPUTH PadoTy.
Huxe n3noskeHbl 001enpUHSTHIC MTOJO0KEHHSI U YCTAHOBUBIIUKCS TOPSAIOK BeIeHUS pabovero xyp-
Haja.
1.3anucw sxcnepumenmanbHvlX OAGHHBIX
Benure Bce 3anmcu B mpouHOM Ja0opaTopHOM KypHaie. Kaxaplil sKkcriepuMeHT T0JKEH UMETh HO-
Mep, 3arjaBue U Jary ero mposeneHus. [lo xony skcnepuMeHTa Bce HaOIIO/ICHUS, B3BEILIMBAHNUSA,
TEMIIEpaTyphl U JIPYTUE JIaHHbIE 3aHOCUTE HEMOCPEJACTBEHHO B JKYpHaII (HE MUIIUTE UX Ha KIIOYKaX
OyMaru, KOTOpHIE JIETKO TTOTEPATH).
2.0KonuamenvHulii omuem
[Tocne TOro kKak 3KCHEpPUMEHT 3aBepIlieH, HEOOXOAUMO HAMKUCATh OKOHYATENbHBIM OTYET, KOTOPHIi
JIOJKEH BKJIFOYATh:
1.Kpatkyto hopMynupoBKy LeTTH SKCIIEPUMEHTA.
2.HanucaHHbIil CBOMMU CJIIOBAMH CXKAThIM TEKCT O HEMOCPEACTBEHHO MPOBEICHHOM HKCIIEPUMEHTE.
3. 3aKJIIOYUTENBHYIO YacTh, CYMMUPYIOIIYIO PE3yJIbTaThl U KOMMEHTUPYIOIIYIO UX.

[ara

JlaboparopHas pabota No
Pabora Havara

Tema:
OO06opynoBaHHE U PEAKTHBHI:
MeTtoauka SKCIIeprUMeHTa:
Cxema peakuuii:
Xoa SKCTIepuMEeHTa:
BriBon:
PaGora 3akoHueHa:
3aTpaueHo:
[Toanuck mpenoaaBarens:

TECTOBBIE 3AJIAHUSA

Texkymuii KOHTPOJIb OCTATOUYHBIX 3HAHUI CTYJI€HTOB IIPOBOJUTCS 10 3aBEPIICHUHN U3YUEHUS KaX-
J0ro paszena B (hopMe TECTUPOBAHHUSA, KOTOPOE MOXKET OBITh OCYIIECTBIEHO B pa3INYHbIX (popmax,
B TOM YHCJI€ U KOMITBIOTEPHOE

TECT 0 JUCHMIUIMHE ««buogoruueckue 1 GMOXUMHUYECKUE METO bl aHAJIN3a MAaTEPUAIIOBY
(IpaBUIIbHBIE OTBETHI OTMEUYEHBI 3HAKOM «=»)

1 AMuHOTpyIIa BCTPEYaeTcsl B COCTaBE:
=1. OeIKOB;

2. HEWUTpaJbHBIX XKUPOB;

=3. YIJIEBOJIOB;

=4. aMHUHOKHCIIOT;

=5. a30TUCTBHIX OCHOBaHUU.

2 Kakue u3 yka3zaHHBIX COeUHEHHH coaepxkart (hocdop?
1. mpocTeie OenKu;

2. TJIUKOTEH;

=3. JIHK;
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=4, mPHK;
5. aMHUHOKHCIIOTHI;
=6. HYKJICOTH/]IBI.

3 UTto ABISIETCSI CTPYKTYPHBIM 3JIEMEHTOM MPOCTHIX OEIKOB?
1. MOHOHYKJIEOTHU/IBI,

2. TIIFOKO03a;

=3. aMUHOKHCIOTHI,

4. rauuepuH.

4 CTpyKTypHBIMH JJIEMEHTaAMH HYKJICMHOBBIX KHUCJIOT SIBJISIFOTCS:
=1. MOHOHYKJIEOTH]IbI;

2. TIIFOKO03a;

3. TIULEpUH;

4. aMUHOKHCJIOTBHL.

5 Kakoe 13 ykazaHHbBIX coeluHEeHu TuapohoOHO?
1. mpocToii 6eroK;

=2. HEUTPAJIbHBIN JKUD;

3. TJIMKOICH;

4. aMUHOKUCIIOTHI.

6 Kakas xuMudeckas CBsI3b MOJIBEPracTCs TUAPOIIU3Y MIPH PacIiajie KUPOB?
1. dochomurdupnas;

2. mpocras 3upHas;

=3. crnoxxHO3(UpHAs;

4. ruapodoOHasi.

7 Ykaxkute OUONIOrHYECKUEe TOTUMEPHI:
=1. mpocTtsie Oenku;

2. HeUTpabHBIN XKUP;

=3. JJHK;

=4. TIINKOICH;

5. aMUHOKHCIIOTBHI.

8 Kakas xuMuueckast CBsi3b MOJIBEpraeTcs TUIPOJIU3Y IIPH pactiae OeIKoB?
1. BomoponHas;

2. cnoxxkHod(upHas; 5 5

=3. menTugHas’,

4. ruapodobHasi.

9 Vkaxure, kakoil xapakrep umeer rpynna-NH:
1. KHCHBI;

=2. OCHOBHOII;

3. HEUTpaNbHBbIN;

4. am(OoTepHBIi.

10 Kak HaswiBaercs aTa xumuueckas cBsi3b O...H:
1. cnoxHo3¢upHas;

2. aucynbpuaHas;

3. menTugHas;

=4. BOJOpOJHAS;
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5. mpocrast 3pupHas

11 Kak Ha3pIBaeTcst 3Ta XMMHUYECKast CBA3b -S-S-.
1. cnoxHO3pUpHas;

=2. nucynbduaHas;

3. menTujHas;

4. BojopoaHasi;

5. mpocras 3¢pupHas.

12 Kak Ha3pIBaercs 3Ta pyHKIHOHAIbHAs rpynmna =NH:
1. cnupToBas;

2. aMHHO-,

3. ampaerumHas;

=4. UMUHO.

13 Vxkaxure, kakoii xapakrep umeer —COOH rpymmna:
=]. KHUCJIBIN;

2. OCHOBHOI;

3. HEUTpaibHBIN;

4. amdoTepHbIit.

14 Kak na3piBaercs 3tra —CO-NH- cBsI3b:
1. cnoxxHO3(UpHAasL;

=2. NCHUTUIHAS;

3. BoOJOpOAHAs;

4. mpocras 3dupHasi.

15 CTpyKTypHBIM 3J€MEHTOM Kpaxmaa sBJISIeTCS:
1. MOHOHYKJIEOTHBI;

=2. TII0KO03a;

3. ¢pykro3a + rioKo3a;

4. ranmakrosa.

16 CTpyKTypHBIM 3JIEMEHTOM TJIUKOTEHA SIBIISIETCS:
1. MOHOHYKJIEOTHIBI,

=2. TII0KO03a;

3. TIULEpHUH;

4. ranmakrosa.

17 AnwpaeruHas rpymma BCTpE4aeTcsl B COCTABE:
1. OenkoB;

2. HeUTpaJIbHBIX KUPOB;

=3. yIJI€BOJOB;

4. aMHHOKHCIIOT;

5. a30TUCTBIX OCHOBAHUM.

18 CnuproBas rpymnma BCTpe4aeTcsi B COCTaBe:
=]. O€JKOB;

2. TPUITIMLIEPHUIOB;

=3. YIJIEBOJIOB;

=4. aMUHOKHCIOT;

=5. a30THCTBIX OCHOBAaHMII.
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19 CBoGoaHast KapOOKCHIIbHAS TPYIIIA BCTPEUAETCS B COCTABE:
=]. OeJKOB;

2. HeUTpaJIbHBIX JKUPOB;

=3. YIJIEBOJIOB;

=4. aMUHOKHCIIOT;

5. a30THCTBIX OCHOBAHHUM.

20 Kakue 13 yKa3aHHBIX COCIMHEHUM COJIepxkaT a30T?
=1. mpoctbie OenKu;

2. HEUTpaJbHbIN KUP;

=3. dochomunuasr;

4. TIAKOTEH;

=5. JIHK;

=6. HYKJICOTH]IBI.

21 HazoBuTe yrieBobl - IPEJACTaBUTENN AlTbI03:
1. aMOKCHAalETOH;

=2. TIMIEPaTbIACTHI;

=3. TJII0KO03a;

=4. pubo3a;

5. dpykro3a;

6. pulymno3a;

=7. rajakrosa.

22 Kakwue BeliecTBa OTHOCSTCS K reTeporoiarucaxapuaam?
1. aMUJIONIEKTHH;

2. TJIIOKYpPOHOBAs KUCJIOTA;

3. TJIIMKOIEH;

=4. remapuH;

5. Kpaxmai,

=6. TIIOKO3aMUHTJIMKaH.

23 I[MumeBapuTenbHble PEPMEHTHI OTHOCATCS K KIaccy:
1. nmua3

2. OKCHJIOpemyKTa3

=3. ruzapoias

4. nurasz

5. tpancdepas

24Kakue cBoiicTBa Oesika 00yCIOBICHBI HATMUUEM B UX CTPYKTYpe KapOOKCU- U aMHUHOTpYI?
1. runpoduIbHOCT U arperaTuBHasi HEYCTOMUNBOCTD;

2. TepMOJaOMIBHOCTb U PAaCTBOPUMOCTB;

3. CIOCOOHOCTH K AJIEKTPOQOpe3y U PEaKIIUSIM OCAKICHUS;

=4. aM(}OTepHOCTh U CIOCOOHOCTH K ANEKTPOQOpe3y.

25 Jlns u3y4eHus MepBUYHON CTPYKTYPHI Oellka MPUMEHSIETCS] METOI:
=1. xpomatorpaduu;

2. pEHTTeHOCTPYKTYPHOT'O aHAJIN3a;

3. ompeneneHue kodhuIreHTa MOCTynaTeIbHOTO TPEHNUS,

4, OIIpCACIICHUC XapaKTepHCTI/I‘{CCKOI‘;I BA3KOCTH.
10 10
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26 Kakue cBoiicTBa 0eika 00yCIOBICHBI HATUYHEM B UX CTPYKType KapOOKCH- U aMUHOTPYIITT?
1. runpouIbHOCTE U arperaTuBHAs HEYCTOMYNBOCTH;

2. TepMOIaOUIBHOCTh U PACTBOPUMOCTD;

3. cocoOHOCTH K 3MEKTPo(ope3y U peakIusiM OCaKICHUS;

=4. am$OoTepHOCTh U CIOCOOHOCTH K ANEKTpodope3y.

27 KakxoBa 0COOEHHOCTb KHCIBIX O€JIKOB?

=1. mpeoOiamanue TMKapOOHOBBIX aMHUHOKHCIIOT;

2. paBHOE COOTHOIICHUE TUAMUHO- U JUKApPOOHOBBIX aMUHOKHUCIIOT;
3. mpeobiaganue TMaMHHOMOHOKapOOHOBBIX KUCIIOT;

4. OCJIOK COCTOMT U3 MOHOAMHHO- H MOHOKapOOHOBBIX KHCJIOT.

28 benku xapakTepu3yroTcs:

=1. am(poTepHBIMH CBOHCTBAMHU;

2. OTCYTCTBHEM clielu()UYECKON MOJNEKYIISIPHON OpraHU3allNH;
3. COXpaHEHUEM CTPYKTYPbI MOJICKYJIbI IPU KUIISTYCHHH;

4. HecoCOOHOCTBIO KPUCTAJUIM30BAThCA.

29 BropuyHas CTpyKTypa — 3TO:

=1. anb(a-crimpainb, 6eTa-CKIaq9aTOCTh U aMOP(HBIC YIACTKHU;

= 2. KoH(uUrypauus MOJIUIENTHIHON 1IeTH;

3. oOpa3oBaHuE MPOTOMEPA;

4. cnoco6 B3aMMOAEHCTBUS HECKOJIBKUX POTOMEPOB B IIPOCTPAHCTBE.

30 CxopocTh CeTMMEHTAIIN OCJIKa 3aBUCHUT OT:
1. 4ucia pacTBOPEHHBIX MOJIEKYJT;

2. (GhopMbI MOJNEKYIBI OelKa;

3. MOHHOW CHIJIBI pacTBOPA;

=4. BeIMYHUHBI MOJIEKYJIBI U €€ MACCBI.

31 U3zonnekTpudeckas Touka reMorio0uHa paBHa 6,8. Kyna Murpupyet qanHslii O€ok B cpefie ¢
pH=3,0 npu snexrpodopese?

=1. MUTpUpYET K KaTOAY;

2. OCTaeTcs Ha JIMHUH CTapTa;

3. oOpa3zyeT OUIOISIPHBII HOH;

4. MuUrpupyert K aHOJy.

32 ObpaTtumast neHaTypanus 0eaKa IPOUCXOIUT MPH:
1. ATUTEeNbHOM HarpeBaHUWU;

2. NENCTBHM CHIBHBIX KHUCIIOT;

=3. KpaTKOBPEMEHHOM BO3JICHCTBHUH CIIUPTA;

4. no0aBJICHUH COJIEH TSHKENBIX METAJIJIOB.

33 Kaxoit 3apsig umeet 6emox B UDT?
1. MOIOXUTEIbHBIN;

2. OTpHILIATENIbHBIN;

=3. DIEKTPUYECKU HEUTpaJICH;

4. mo0oi.
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34 Kaxkoit MeTo1 MOKHO IPUMEHUTD ISl GPaKIIMOHUPOBAHUS OCIIKOB?
1. xpucranauzanuio;

2. OCaXIEeHHE KHCIOTAMHU U IIEeT0YaMUu;

=3. anekTpodopes;

=4, BbICAJIUBAHUE.

35 O 4ém Mo3BOSIET CYIUTh OMypeTOBast PEaKIIHsl:
=1. o HaiM4YuH OEJIKOB B OMOJIOTHYECKON KUIKOCTH;
2. 0 IEpPBUYHOU CTPYKTYype OeliKa;

3. 0 HAJIUYUM aMHHOKHCJIOT B O€lIKe;

4. o GyHKIHIX OEITKOB.

36 Kakue cBsI31 MPEeUMYIIIECTBEHHO 00pa3yroTcs Mexay hepMeHTOM U cybcTpaTom npu popmMupo-
BaHUH

cyOcTpaT-3H3MMHOIO KOMILIeKca?

=1. BOJOpPOJIHEIE;

2. TIENTHIHBIC;

=3. UOHHEBIC;

4. nucynb(puaHbIE.

37 Kak Ha3bIBaeTCs BEIIECTBO, C KOTOPHIM B3aUMOJICHCTBYET (hepMeHT?
1. amodepmeHT;

2. KOoepMeHT;

3. H303H3UM;

=4. cyOcrpar;

5. xomodepMeHT.

38 Kaxkue cBsi3u pa3pymiaroTcs Mol JeHCTBUEM aMUJIa3bl?
1. menTuHEBIE;

2. 3¢upHsbIE;

=3. IJIMKO3UJHEIE;

4. BOJIOPOJHBIE.

39 UzodepmeHTHI — 3TO:

=1. ¢depMeHTHI, OTINYatoLecs Mo (PU3NKO-XUMUUECKUM CBOMCTBAM, KaTaM3UPYIOIINE OJHY U Ty
’KE PEaKIINIO;

2. MynbTUMEpHI, 00IaJatoIINe OMHAKOBBIMU (PU3UKO-XUMHUYECKUMH CBOMCTBAMH;

3. (depMeHTHI, KaTaJTu3UpYIOLIUe pa3Hble XUMUYECKUE PEAKIIHH;

4. ¢epMeHTHI, cIOCOOHBIE KaTAIM3UPOBATh HECKOJIBKO XUMHUECKUX PEAKIIUHI.

40 OcHoBHast ¢yHKIHs BuTamuHa H(OnotuHa):

=1. BKIIIOUEHHE KapOOKCUIIa B MOJIEKYJy CyOcTpaTa;
2. MepeHoCc aMUHOTPYIIIL;

3. IepeHOC METWIbHBIX PYIIII;

4. mepeHocC aluIbHBIX TPYIII.

41 Buramun C npuHUMaeT y4acTHeE:

1. B cTpyKType peaoKc-IIeny MUTOXOHIPHM.

2. B peryJisiliui BOJHO-COJIEBOTO OOMEHa.

3. B peakuMsix AeTUApUPOBAHUS U AEKAPOOKCUINPOBAHHUS.

=4. B OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX MPOLECCAX, TUAPOKCUIMPOBAHUY AMUHOKHUCIIOT U CTEPO-
UHBIX TOPMOHOB.
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42 ®epMeHTHI — 3TO:

1. BermiecTBa, KOTOPBIC UCTIOJIB3YIOTCS B XOZE PEAKIIH;

=2. BEILECTBa, KOTOPHIE B XOJI€ PEAKIMH MIPETEPIICBAIOT U3MEHEHUS, HO IO €€ 3aBEPIICHUN
BO3BPAILAIOTCS B HCXOAHOE COCTOSIHHUE;

=3. OEJIKOBbIE KaTaJIN3aToOPbl;

4. BemiecTBa, KOTOpPBIE 00Pa3yIOT KOMILIEKC C CyOCTPaTOM U pa3pyIlaroTcs B XOJI€ PEaKInH;
=5. BEIIECTBA, yCKOPSIOIINE XUMUYECKYIO PEAKIIHIO.

43 Oynkuusmu JHK sBrsroTes:

=1. XpaHeHHEe reHeTHYECKON NHPOPMAITIH;

=2. mepenadya reHeTHIeCKOr MHGOPMAIUH 110 HACIIEACTBY JOUYCPHUM KIIETKAM;
=3. Marpuua aiaa cunteza PHK;

4. ydacTuhe B OKUCIIUTEIIbHBIX PEAKIUSX.

44 ITpouecc cunre3a PHK na marpune /IHK HazbiBaercs:
1. peruukanus;

=2. TpPaHCKpPHUIILIUS;

3. TpaHCIsIus;

4. pEeKOTHUIHSI.

45 B monekyne /IHK He conepxutcs:
1. amenwuH;

2. THUMUH;

=3. ypauur,

4. ryaHuH;

=5. pubo3a;

6. IIUTO3WH;

7. ne3okcupubo3a.

46 BeiOepuTte yTBEpKACHHS, IPABUIHHO OTPAKAIOIINE MEXaHU3M OKUCIUTETHHOTO (hochopummpo-
BaHUSA:

=1. depMeHTHI ABIXATETHHOM LIEMU TPAHCTIOPTUPYIOT MPOTOHBI C HAPYKHON CTOPOHBI

BHYTpEHHEH MeMOpaHbl MUTOXOHIPHI B MATPHUKC;

2. DHeprus pa3HOCTH OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX MTOTEHIIMAIOB TPaHC(HOPMUPYETCS B
SHEPIUIO JIEKTPOXUMUYECKOTO MOTEHIIHAIIA;

3. H+-AT®-cunTeTre3a co3aetr 31eKTPOXUMHUYECKHUI MOTEHLINAT;

4. OKHCIUTETHbHO-BOCCTAHOBHUTEIIbHBIN MOTEHIHAN red/0X-CHCTEMBI XapaKTepru3yeT KOJTUIECTBO
BBIJIEIIIEMOW DHEPTUH;

5. Tpoliecc OKUCIUTENBHOTO (hochOopIMpoBaHs BO3MOKEH TOJIBKO B 3aMKHYTONH MeMOpaHe.

47 BpiOepuTe rOpMOHBI, IPOU3BOIHBIE CTEpaHA:
1. xonecrepus;

=2. TIPOTECTEPOH;

3. KOPTUKOTpPOIINH;

=4. KOpTH30JI,

5. TOHAIOTPOIIHH.

48 Ha BTOpOIi cCTaANM IMIUKOIN3a 00pa30BaHKE BEIECTB, COACPKAIINX MAKPOIPTUUECKYIO CBS3b,
MPOUCXOJUT B PE3YJIbTATE:

1. BHAEPrOHUYECKUX PEAKIUN;

2. KWHA3HBIX PEaKIINil;
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=3. DK3EepPrOHMYECKHUX PEaKIUi;
4. TpaHcdepasHBIX peaKIHid.

TECT 110 MOP®OJIOI'MN U ®U3NOJIOI'MN MUKPOOPI"'AHN3MOB

B KAKOM ITTOPAJIKE PACIIOJIATAIOTCA CIIEAYIOIUE I'PYIIIIBI XKMBBIX OPT"AHU3-
MOB, HAUNHA S C CAMOI'O OBIIMPHOI'O ITOAPA3AEJIEHMA?

-OTpsiI, KJIacc, MOPsAI0K, CEMEHUCTBO, PO, BUI.

KAKME W3 CJIEAYIOIUX BAKTEPHI UIMEIOT CITUPAJIEBHHYIO ®OPMY?
-CIIUPOXETHI

KAKAS U3 CJIEAYIOIMX CTPYKTYP OTBETCTBEHHA 3A COXPAHEHUE BAKTEPUI
B HEBJIAT OITPUATHBIX YCIIOBUAX?

-CIIOpBI

BAKTEPUU PABMHOXAIOTCSHA

-IIOYKOBAaHUEM

-TIOTIEPEYHBIM JICJIEHUEM

KAKAS CTPYKTYPA SBJISIETCS I'/TABHOM B IIPUJIAHUU ®OPMbI BAKTEPUI?
-KJIETOYHAas CTEHKa

CTPYKTYPA KJIETKU C BOTATOM ®EPMEHTATHUBHOU AKTUBHOCTBIO
-IIUTOIUIa3MaTHYecKas MeMOpaHa

BAKTEPUAJIbHAS KJIETOUHAS CTEHKA

-conepkut Al

-CHHTE3UPYETCS MTyTeM, YYBCTBUTEIHHBIM K JICHCTBUIO HEKOTOPHIX AaHTUMUKPOOHBIX COCTUHEHHIA
CIIOPbI BAKTEPUI1

-HE MOTYT OBITh ONPEEIICHbI OKpacKou o ['pamy

-0oJiee ycTOMYMBBI K ACHCTBHIO (PU3/XUM pa3ipakuTenei

-IPOIYIUPYIOTCS BUJAMH Oariuiu

-HE BCTPEYAIOTCS Y MaTOT€HHBIX KOKKOB

-OTBEYAIOT 32 BEDKUBaHUE OaKTepuit

KPMBASI HOPMAJIBHOI'O POCTA FAKTEPUM BKJIIOUAET

-nar-gasy

-(azy norapudmuueckoro pocta (1or-dasy)

KT'YTHUKU C HAUBOJIBILIEN BEPOSITHOCTBIO MOXHO BBISIBUTH V

-TTaIOYKOBUTHBIX OaKTepuit

-BCEX U3BUTHIX hopm OakTepuii

BAKTEPUAJIBHBIE CTPYKTYPhI, BOJIEE BCET'O YYBCTBUTEJIBHBIE K CTPEITTOMU-
MUHY

-puboCOMBI

KT'YTHUKU BAKTEPHI COCTOSAT U3

-Oenka

MAKC. PA3ZPEITAIOIIAS CTIOCOBHOCTH CBETOBOI'O MUKPOCKOIIA TTPU UCITOJIb-
30BAHNH UMMEPCUOHOM CUCTEMBI

-200 aM

YHMCJIO XXUBBIX BAKTEPUI B MOYE BFOJIbHBIX C THOEKIIMEN MOYEBOI'O TPAKTA
MOXET BbITh YCTAHOBJIEHO C [TOMOIIbIO

-KOJIMYECTBEHHOT'O TIOCEBA HA arapoBbI€ CPeIbl

OEPPOJIO3VH ABJISAETCA

-KO()aKTOPOM V OKHCIUTEIIEHO-BOCCTAHOBUTEILHOTO IMMOTEHITHATIA

KJIETOYHASI CTEHKA I'PAM- BAKTEPHI COJIEPXKUT

-JTUTIOTIOHCAXAPHU /T

- INaMUHOTIMMEITUHOBYIO KHCIIOTY
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OBPA30OBAHME CIIOP ITATOI'EHHBIMU ITPOKAPUOTUYECKNUMU KIIETKAMUA
HABJIIOJAETCA TOJIBKO Y

-TPaMITIOJIOKUTENBHBIX NATOYEK

[MACTEPU3ALIUA MOXET INPUBECTHU K

-3(ppexTUBHOMY OCBOOOKICHUIO MOJIOKA OT MAaTOr€HHBIX CaTbMOHEI
METO/I OITPEJIEJIEHU ST KOJIMYECTBA JXMBBIX BAKTEPUIA
-NIOICUET KOJIOHUH Ha YallKe ¢ IJIOTHOM cpesoi

I[MPOTOINUIACT HE SABJISAETCA

-0aKTepHaAIbHON KJIETKOM CO CIIOpOit

-0aKTepuanbHON KIETKON 6€3 CIophI

-HYKJIEOUJIOM

-0aKkTepuabHOM KJIETKOW 03 000JI09KHI

CKEJIET ITEIITUJOT JIMKAHA COCTABJIAIOT

-N-anernnmypamoBast Kuciaora

-N-anerunrirokozamMux

KJIETOYHASI CTEHKA I'PAM- BAKTEPUI

-BKJIIOYAET BHEIIHUM CIIO JIMIIOMIPOTEHHA

BAKTEPUAJIbBHAA KIIETOYHASI MEMBPAHA ABJISIETCA MECTOM
-TpaHCIIOPTa 3JIEKTPOHOB

-npukperuienns JHK

JIUITNKOJIMHOBAS KUCJIOTA ABJISAETCA KIIFOUEBBIM COCTABHBIM KOMIIOHEH-
TOM

-criop OakTepuit

[MPOKAPUOTHUYECKUE KJIETKU B OTJIMYUE OT 3YKAPUOTUYECKHUX
-Trarjou/IHbIe

-HE UMEIOT MUTOXOHIPUI

-HE UMEIOT KoMIuiekca [ obku

[IUTOIIASMATHUYECKA I MEMBPAHA BAKTEPUI

-COACPKUT OCIKHU U JTUTUABI

-UTPaeT BAXHYIO POJIb B JCICHUH KIETOK

-COJIEPKUT (PEPMEHTHI

B KAKUX I'PYIIIIAX HE [TPUCYTCTBYIOT ITATOI'EHHBIE M/O?
-ayTOTpOQbI

-00siMraTHble Taao(usl

SKBUBAJIEHT SI/IPA Y BAKTEPHIA

-6orat JJHK

JIAT-®A3A BAKTEPUAJIbBHOT'O POCTA

-BKJIFOYAET aJalTaIMI0 K HOBOU cpefie

-HaxoAuTCs M/y (ha3oii HIKCIIOHEHIIMATFHOTO POCTa U CTallMOHAPHOM (a3oif
JIMTTOIOJIMCAXAPUIBI TPAM- BAKTEPUI HAXOSITCS B
-KJIETOYHOMN CTEHKE

B CTALIMOHAPHOM ®A3E BAKTEPHUAJILHOI'O POCTA

-IPOUCXO/IUT PABHOMEPHOE JEJICHHE U OTMUPAHUE KIETOK

YV BAKTEPHI HABJIIOJAIOTCS CJIEYIOLIUE BAPUALIHN
-IIePEeX0/1 U3 KaICYJIbHBIX B HE UMEIOIIHNE KATICYy CIOPBI

-TIepeX0/1 U3 HEBUPYJIEHTHBIX B BUPYJICHTHBIC

-TpeBpalleHre U3 aHTHOUMOTUKIYBCTBUTEIHHBIX B AHTUOMOTUKPE3UCTEHTHBIE (hOPMBI
OPTAHU3MBEI, ITPUCYTCTBYIOIIME TOJIBKO B )KUBOM OPT AHU3ME
-CTpOTH€ Mapa3uThl

JIBA OPTAHU3MA, )XMBYILIME BMECTE

-KOMMEHCaJIN3M

-cuMOno3
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-aHTaroHU3M

®A3A PASMHOXEHUA, HE JAIOIIAA ITPUPOCTA TIOITYJIALINA
-cTalMoHapHas (aza MakcuMyma

-(a3a yCKOPEHHOT'O OTMHPAHUS

CIIOCOBHOCTh BAKTEPUI K POCTY B TMIIOTOHWUYECKOM CPEJIE 3ABUCHUT OT
HAJIMYUA

-pUTMIHON KJIETOYHON CTEHKHU

KJIETOUHOE JAEJIEHUE VY Escherichia coli

-CUHXPOHHU3HUPOBAHO C PEIUIHKAIEl XPOMOCOM

-MO>XET TOPMO3UTHCS CTPENTOMUIIMHOM 0€3 JIM3Hca KIETOYHON CTEHKU

KAKME W3 ITEPEYMCJIEHHBIX COCTOSHUI, OTHOCSIINXCS K CTEPUJIM3ALIVH,
BEPHbI?

-Hed((HEKTUBHO AJ1s1 OOJIBIIMHCTBA BUPYCOB

-BereTaTuBHbIC (GOpPMBI paszpymiatores npu 10-15 MuH KunssueHUN

I[TPOPACTAHUE CIIOPhHI BKJIFOYUAET

-[IOCTYIUICHHE BOJIbI ¥ HAOyXaHHUE CIIOPHI

-yTpaTy IUMUKOJIMHOBON KUCIOTHI

-BO3pacTaHue cuHTe3a Oenka

02 JIN BLICOKHM OKUCJIUTEJIbHO-BOCCTAHOBUTEJILHBIN ITOTEHIIMAJ CPE/JIBI
YBUBAET

-00JIMTaTHBIC aHARPOOBI

OCHOBHOI TUITI MUKPOBOB KUIIIEYHUKA YEJIOBEKA

- 00IMraTHBIC aHAPPOOBI

HECITOCOBHbBI K ®EPMEHTALINU

- obnuratHele aHA’POOHI (?7)

- obnuratHbIe a3po0sI (?)

-(aKynbTaTUBHBIE aHAYPOOHI (?)

CYBCTPATHOE ®OC®OPUIIMPOBAHUE OCYIIECTBJIAIOT

- o0MraTHBIC aHAPPOOBI

- o0suraTHbIe a3po0BI

TP MUKPOCKOITMPOBAHUU CXOJHYKO MOP®OJIOT IO UMEIOT
-Pseudomonas anthracis, Clostridium botulinum, Bacteroides fragilis

BUPYCBhI, TIOKPBITBIE OBOJIOUKOW, MHAKTUBUPYIOTCS BCEM, KPOME
-HyKJIea3

I'EHETHUKA M/O. OCHOBbBI YYEHHW A Ob NH®EKIMN. OCHOBbBI XUMNWOTEPAIINU

I'EHETUYECKNWE PEKOMBUHAIINU

-MOTYT OCYIIECTBJISITHCS C TOMOIIBIO aBTOHOMHBIX MoJiekyn JJHK

-MOTYT MPOUCXOIUTH C TTIOMOIIBIO BUPYCOB OaKTepuit

-00BIYHO He HaOII0JaeTCs, ecii OaKTEPUH - JOHOP M PEIUMUEHT OTHOCATCS K Pa3HbIM BUJAM
®EHOTHIT BAKTEPUIA

-3aBHCHUT OT T'€HOTHUIIA

-3aBHCHT OT BIIUSHUS BHEIIHUX (DAKTOPOB

-MOXET U3MEHSThCS 0€3 CMEHBI TeHOTHUTIA

I[TJTASMUIbI

-MOTYT PEIJIMLUPOBATHCS ABTOHOMHO

-MOTyT OBITh 00BeKTOM pekoMOuHanTHOM JIHK-TexHOMOTHI

-MOTYT NPUCYTCTBOBATH B LIUTOIJIA3ME

Y BAKTEPHH CJIEAYIOIIUE TPOLIECCHI OBJIETYAIOTCS IJIASMU 0N
-TpaHCIOKaLIHs

Y BAKTEPHH CJIEAYIOIIUE MMPOLIECCHI YYBCTBUTEJIbHbI K JJEMCTBHUIO JHK-a351
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-TpancopManuu

-TpaHcayKkuuu (?)

Y BAKTEPUI B CJIEAYIOIUX ITPOLIECCAX IEPEJAETCS TOJIbKO MAJIEHBKA S
YACTb JJOHOPCKOM XPOMOCOMBI

-TpancdopManuu

-TpaHCAYKLUU

Y BAKTEPUI B CJIEAYIOIUX ITPOLIECCAX ITEPEHOCUTCS JTHK
-TpanchopMarys

-TPaHCIAYKLUA

Y BAKTEPUI B CJIEAYIOIUX ITPOLIECCAX ITEPEHOCUTCS ®AKTOP ®EPTHUJILHO-
CTHh

-KOHBIOTallUU

OTIPEJEJINTH TUIT MYTAIMM, KOT. [IPUBOJIUT K 3BAMEHE OJTHOM AMUHOKNC-
JIOTbI HA APYT'VIO

-HOHCEHC-MYyTalluu

MVYTALIMU, KOT. MOI'YT PA3BUTHCA CIIOHTAHHO

-CMEIIaHHbIe

-HOHCEHC-MYTaluu

-TOYEYHbIE

-JIeTaJIbHbIE

TPAHCYKLMA BKIIIOYAET

-uabekimio JJHK ¢darosoii yactumei

-JIU3UC KJIETKH, NTO/IBEPTUIeics TPAaHCIYKIH

[MNJIN (PUMBPUH)

-MOT'YT HECTH PELIENTOPHbIE YUaCTKH JUIsl haro

BAKTEPUAJIBHBIE ITINIASMUABI MOT'YT

-KOHTPOJINPOBATh CUHTE3 3K30TOKCUHA

-HECTH I'eH, KOHTPOJIHUPYIOINI CHHTE3 (epMeHTa, alleTHIUPYIOIIETo JIEBOMHUIIETHH
-HECTH I'eH, KOJAUPYIOIIUNA CUHTE3 NEHULIMTMHA3BI 30JI0TUCTBIM CTA(UIOKOKKOM
-00BIYHBIMU O0BEKTaMU T€HHON MH)KEHEPHUU

[IJIASMUJIbI BAKTEPUI

-coctosT u3 JHK

-MOT'YT OBITh I€pe/laHbl OT KJIETKH K KJIETKE YMEPEHHBIM (paroM WM MpU KOHBIOTALUU
-MOT'YT PEIIUIPOBATHCS aBTOHOMHO

I[MEPEJIAYA TEHETUYECKOI'O MATEPHAJIA TP KOHBIOTI'ALIA

-Tpe0yeT KOHTaKTa M/y KJIETKONH-JOHOPOM H KJIETKON-PEIUITUEHTOM

-Tpe0yeT NPUCYTCTBHS CIIEUATbHBIX TeHETUYECKUX JIEMEHTOB Y KIETKH-I0HOPa
-TEPMO3aBUCUMBIN IIPOLIECC

-MO>XET MPUBOJIUTH K 00Pa30BAHUIO JIEKAPCTBEHHO YCTOMUUBBIX popM. Kpurepun onenku (B 6ai-
nax):

- 9-10 6amoB BeIcTaBIseTCS CTYAeHTY MpH 90-100% mpaBUIBHBIX OTBETOB;

- /-8 6anmnoB BeICTaBisAeTCA CTYAeHTY, ipu 70-80% MpaBUIIbHBIX OTBETOB;

- 5-6 GayII0B BBICTABIISIETCS CTYAEHTY, pH 50-60% MpaBUIIbHBIX OTBETOB

- 3-4 GayyIoB BICTaBIISIETCS CTYACHTY, TpH 30-40% TpaBUIIBHBIX OTBETOB

- TECT CUUTAETCS HE BBIIIOJHEHHBIM, IIPU KOJIMUYECTBE NMPABUIIBHBIX OTBETOB MeHbIIE 30%

5. YueOHo-MeTOAMYeCcKOEe U MH(OPMAIIMOHHOE 00ecneyeHue JUCIIUIIMHBI

5.1 OcHoBHas quTepaTypa:

1. TIMaBnoBuu, C.A. MukpoOUOIOTHS C BUPYCOJIOTHEH U UMMYHOJOTHEH: yueOHoe mocobue /
C.A. IlaBmoBuu. - 3-. - Munck: Beimiimas mxoira, 2013. - 800 c. - ISBN 978-985-06-2237-
[DnexTp.pecypc].URL: http://biblioclub.ru/index.php?page=book&id=235659 (01.07.2015).
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7.

8.

CapyxanoBa, JI.LE. OcHoBBI 0011e#i MEKpOOHOJIOTHU U UMMYHOJOTHU: KoHCHEKT yekiuii /
JLLE. CapyxanoBa, E.I'. Bonuna. - M.: Poccuiickuii yauBepcuteT npyx0b1 Hapoaos, 2009. -
100 c. - ISBN 978-5-209-03043-0;

[DnekTp.pcypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=115799(01.07.2015).

[TaBnoBuu, C.A. MUKpPOOHOIOTHS ¢ MUKPOOHOJIOTUYECKUMU UCCIICIOBAHUSIMY : y4eOHOE M0~
cooue / C.A. IlaBnoBud. - MuHck : Beriimag mxona, 2009. - 504 ¢. - ISBN 978-985-06-
1498-8

[Dnextp.pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=143864 (01.07.2015)

I'yceB M.B. Mukpobuosorus: YueOHuK 71 By30B. - 4-¢ uzn., — M.: Akagemus, 2007. — 464
c.

Muxkpo6uonorus: B. K. [lluneHukoBa, A. A. Banbkosa, I'. B. ['omoBa — Mocksa, JIpoda,
2006 r.- 288 c.

Muxkpo6uonorus: O. JI. Cunopenko, E. I'. bopucenko, A. A. Banbkona, JI. 1. BoiinHo —
Cankr-IlerepOypr, Mudpa-M, 2010 r.- 287 c.

MuxkpoOuonorus u 6MOXUMHUS Pa3IoKEeHUs pAaCTUTEIbHBIX MaTepuasoB. — M.: Hayka. — 1988.
—332c.

Okonoruueckas ouorexnomnorus/ K. @opcrep. — JI.: Xumus. — 1990.- 320c.

JlonoTHUTEIbHASI JIUTEPaTypa

1.

ok w

10.

11.

12.

13.

AconoB H.P. MukpoOuonorus: Yuebnuk -4-e u3z., nepepad. u nomn.- M.: KonocC, 2005.-
352c.

EmueB B.T. Mukpo6buonorusi: Yuebnuk ams By3os / Emues B.T Mumyctun E.H. — 5-e u3n.;
niepepad. u gor. - M.JIpoda.2005. — 448 c.

[Tarkun K. /., Kpusomenn S.C. Mukpoouosorus. — M.: Meaumuna. — 1980. — 512c¢.
3Bsarunues /J.I'. Ilousa u muxpoopranusmel. M..: U3a-Bo Mock. yu-Ta, 2007. — 508 c.
Konsraues H.M. Berepunapnas Mmukpoouonorus: YueOHUK Uit By30B, - 3-€ U3J., nepepad. u
1an. — M.:Konoc, 2003; M.: Koioc, 2003. — 432 c.

Konsraue H.M., 'ocmanoB P.I'., BerepunapHass MEKpOOHOJIOTUS U IMMYHOJIOTHS: YY€OHHUK
11 By30B - 3-¢ uzganue. — M.: Konoc, 2005. — 432 c.

Muxkpobuonorusi: Yuebnuk 1 By30B / O.J[.Cunopenko, E.I'.bopucenko, A.A.BaHbkoBa,
JL.U.BoitnoBa. — M.: Uuda M, 2005. — 287 c.

CoBpemenHas Mukpo6uomnorus: [Ipokapuotsr: B 2-x 1.: Ilep. ¢ aurn. T.1 / Tox pen. i.Jlen-
renepa, I'.[Ipesuca, I'.Illnerens. — M.:Mup, 2005. — 656 c.

CoBpeMenHas Mukpo6uomorus: [Ipokapuotsr: B 2-x 1.: Ilep. ¢ aurn. T.2 / Tox pen. i.JIen-
renepa, I'.[Ipesuca, I'.Illnerens. — M.:Mup, 2005. — 496 c.

Crenanenko I1.I1. MukpoGHOI0rust MOJIOKa U MOJIOYHBIX MPOJYKTOB: YUEeOHMK /s BY30B. -
M., 2006. — 415 c.

DKOJIOTHSI MUKPOOPTraHU3MOB: yueOHuK /i By30B / Iloa pen. A.M.Herpycosa. — M.: Akane-
mus, 2007. — 272 c.

DNEeKTPOHHBIA TUAAKTUYECKUIA KOMIUIEKC MO BETEPUHAPHON MUKPOOHOJIIOTUU U UMMYHOJIO-
ruu / B.H. Kucneaxo, H.M. Konsrues, B.W. [Tnemakosa, E.C. Boponun, P.I'. 'ocMaHOB. —
I'pup MCX PO, 2004. —419c.

Kypuan Mukpobuosnorus PAH

MeTozmquKne YKazaHusd 1JId Oﬁy‘laeMI)IX M0 OCBOCHHIO JUCHUIIJIUHBI

1. Poroxwun, B.B. IIpaktukym mo mukpobuonsoruu [DNeKTpOHHBIN pecypc] : yueOHOe TT0Co-
6ue. — OnexktpoH. naH. — CII6. : Jlawp, 2013. — 540 c. — Pexum pgocryna:
http://e.lanbook.com/books/element.php?pll_id=38842

2. ITyxosckas, C.I'. [IpakTuky™m 1o MukpoOuosoruu: Meronudyeckue ykazaHus. [ DJIeKTPOH-
HBI pecypc] : yueOHO-meroanueckoe mnocodbue / C.I. Ilyxosckas, O.A. IlerpoB. —
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OnekTpoH. naH. — MBanoso : UT'XTY (MBaHOBCKHMIA TOCYAapCTBEHHBIM XUMUKO-TEXHOJIOTH-
YECKU U YHUBEPCUTET), 2006. — 60 C. — Pexum JOCTyMa:
http://e.lanbook.com/books/element.php?pll_id=4462

3. MankoBa, O.B. OcHOBBI MUKpOOHONIOTHH [DNEKTPOHHBIN pecypc] : yuebHoe mocoodue /
0.B. Mankoga, O.A. Ilerpos, M.E. KimtoeBa. — Dnektpon. nan. — MBanoso : UT'XTY (MBa-
HOBCKHIA TOCYJJapCTBEHHbIN XUMHUKO-TeXHOJOTHUeCKui yHuBepcurer), 2009. — 48 c¢. — Pe-
kUM noctyna: http://e.lanbook.com/books/element.php?pll 1d=4508

4. Ky3nenosa, O.1O. buoxumusi: 1abopaTOpHBIA MPAKTUKYM [ DIIEKTPOHHBIN pecypce] : yueo-
Hoe nocobue. — DnekTpoH. naH. — Kazans : KHUTY (Kazanckuii HallMOHAIBHBIN HCCIE0-
BaTeNbCKUI TexHojoruueckul ynusepcuter), 2010. — 87 c. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=13267

5.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«/HTEepHEeT» /151 0CBOCHUSA TUCHUTIIUHbBI

http://www.bashedu.ru/node/53
http://bashlib.ru/go/?https://bashedu.bibliotech.ru/Account/LogOn
http://biblioclub.ru/

http://e.lanbook.com/

http://online.ebiblioteka.ru/

http://www.scopus.com/

http://www.nature.com/nchem/index.html

http://www.tandfonline.com/

6.MarTepuajibHO-TeXHHYecKas 0a3a, He00OXoAUMAs /ISl OCYIIEeCTBJICHUS 00Pa30BaTe/JLHOI0

npoiecca no AUCHUIINHE

Haumenoeanue cneyu- Buo 3anamui Haumenoeanue ooopyooeanus, npo-
anu3uUpPOBAHHBIX AyOU- 2pammmno2o obecneuenus
mopuil, Kabunemoe,
aadopamopuii
1 2 3

yueonan  ayoumopusa | Jlexuuu VYuebHast mebelnb, T0oCKa.

01 npoeedeHus 3ams-

muil JIEKYUOHHO20

muna: aymuropus Ne
402 (YueOHBId KOpITYC,
Munraxesa, 100)
yuebnaa  ayoumopus | Jlexunonssle, npax- | HoytOyk,

011 npoeedenus 2pyn- | THUECKHE 3aHATHA | Mynptumeana mpoekrop MitsubishiEX

nOBbIX U UHOUBUOYAITb- 320U
HBIX  KOHCYI1bmauuil, Oxkpan Dinon Electric L150*200 MW
yuebnaa  ayoumopus JIOCKa, MEeJI, TpAMKa

oA meKyuieco KoH-
mpona u npomedicy-
mounou ammecma-
yuu: aynuropus Ne 405
(YueOubIit KOPILYC,
Mumnraxesa, 100)

58


http://www.bashedu.ru/node/53
http://bashlib.ru/go/?https://bashedu.bibliotech.ru/Account/LogOn
http://biblioclub.ru/
http://e.lanbook.com/
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yuebnaa  ayoumopus
ona npoeedenusn 1aoo-
PamopHuwix padom:
ayautopus Ne 504.
VYyeOHnas nabopaTopust

aynuropusi Ne 505
VYyebnas maboparopus
(YueOubrit KOPILYC,
Mumnraxesa, 100)

JIaGopaTopHbIii
MPAaKTUKYM, BBIIIOJI-
HEeHue JiabopaTop-
HBIX paboT

Aynutopus Ne 504.
JlaGopaTopHast meOenb, yueOHO-HArIs -
HbIE TTOCOOMS, JOCKa,

[Ixad BBHITSIKHON XUMHYCCKHH,

Becol BK-600, konbonarpesarens [19-
4120M,

o3oHarop TJI-5K,

CYLIMIJIBHBIN 1Kad,

naboparopHas nocyza, 1abopaTopHbie
[ITaTUBEI

Aynutopus Ne 505.
JlaboparopHas MeOenb, yueOHO-HATTIs -
HBIE [TOCOOUS, 10CKa,
mKad BBITSHKHOW XUMUYECKHH, aKBau-
CTHILISITOP,

YCTaHOBKH JISI IEPETOHKH,

npubop IS IIEKTPOIIU3a,
nabopaTopHblie kKonbonarpesatenu [13-
4120,

Mar"guTHas Memanka ES-6120, 14,
pedpakromerp UPD-470 (1,3-1,52),
ynbrparepmoctat MLW, unB. Neo

000001101042459

YCTPOMCTBO Aiist cymiku rmocyasl [13-2000,
gabopatopHas  mocyaa, JabopaTopHbIC
[ITATUBBI

yuedonaa  ayoumopus
01 npoeedenHus pyn-
nOGbIX U UHOUBUOYAIb-
HbIX  KOHCYyIbmayuil,
yueonana  ayoumopus
oA meKyuieco KoH-
mpona u  npomeicy-

mounou ammecma-
yuu: ayapuropus Ne 403
(Yuebublit KOpIyc,

Munraxesa, 100)

Hrorosoe u npome-
XKYTOYHOE TECTUPO-
BaHUE

Aynutopusi Ne 403
VYuebHasa Mebenb, T0CKa,
kommyTarop HP V1410-24G,
NIEPCOHAIBHBIN KOMIIBIOTED B KOMILIEKTE
Lenovo ThinkCentre All-In-One - 12 mr.
NEepCOHAIbHBIN KOMIbIOTEP MOHOOIOK
6apebon ECS G11-21ENS6B 21.5
G870/2GDDR31333/320G
SATA/DVD+RW -12 mir.,
cepsep Ne2 Depo Storm1350Q1,
kommyTarop Heewlett Packard HP V1410-
8G
IIporpammHoe o0ecnieyenue:
1. YueOnsiit kmacc APM Win Machine Ha
24 ceTeBBIX yueOHBIX JUIEH3MH (+2 npemno-
JaBaTenbCKuX JureH3uii). JJoroBop Ne263
or 07.12.2012 1.
2. Yuebnsiit Kommiext Komnac-3D V13 Ha
50 mecrt. IIpoekTpoBaHuEe U KOHCTPYUPO-
BaHHE B MAIIMHOCTpOeHUH (JturieH3us ). Jlo-
roBop Ne263 ot 07.12.2012 1.
3. Yue6nsiit KoMmiekT nmporpaMMHOTo
oOecnieuenus PacueTHO-uHpOpMaLIMOHHAS
cucreMa DJIEKTPOHHBIN CIIPABOYHUK
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Konctpykropa, pegakuus 3 Ha 50 mecT,
nuuen3us. JloroBop Ne263 ot 07.12.2012
T.

nomeweHus 0141 camo-
COAMENbHOU pa-
oompul:

O6ubnmoTeka, ayAuToOpus
No 201 (Y4eOHbIii KOp-
nyc, Munraxesa, 100)
OMOIMOTEKA, Ay TUTOPHS
Ne 201 (. kopmyc)

CamocrosiTenbHas
MOJIrOTOBKA K TpaK-
THYECKUM 3aHs-
THSIM,  KOJUIOKBHY-
MaM, KOHTPOJIbHBIM
paboram

Aynurtopusi Ne 201 (kopnyc UD)
PentiumG2130/4I'6/500I'6/21,5"/Ki1/mbliib
ITK B xomm1. depmo Intel
Intel
PentiumG2130/4I'6/500I'6/21,5"/Ki1/mbiiib

Aynutopusi Ne 201 (riiaBHbIi KOpIyc)
PentiumG2130/4I'6/500I'6/21,5"/Ki1/mbiiib
-50 mr.
1K B koM. @epmo Intel. Depmo Intel
Mono6mox Nel depmo AMD A8-5500 — 50
IIT.
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OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUYPEXK/IE-
HUE BBICIHEI'O OBPA3OBAHUA

«BAIIKMPCKUIN TOCYJIAPCTBEHHBI YHUBEPCUTET»
COJEPXKAHUE PABOYEM ITPOT' PAMMBI
IUCUUIUIMHB] «bronornyeckre 1 OMOXUMHUYECKUE METO/Ibl aHAJIN3a MATEPUATIOB)

Ounast popma 00yueHust

Bua pa6otsl O0BLeM TUCHUILTHHBI

O6mas Tpynoemkocts auctuiuinabl (3ET / gacoB) 3/108
VY4eOHBIX 4YacOB Ha KOHTAKTHYIO Pa0dOTY € IpenoiaBaTesieM:

JIeKIUI 24

MPAKTUYECKUX/ CEeMUHAPCKUX

1a00paTOPHBIX 24
npyrux (TpynmoBasi, HHIUBUIyalIbHasi KOHCYJIBTAIIUS ¥ UHBIC BUIBI y4eO-
HOW JIeATEIIBHOCTH, MTPEIyCMATPUBAIOIIUE pa0OTy 00yUaroNIuXcs ¢ Tpe- 0,2
noaaBatenem) (PKP)
Y4eOHBIX 9acOB Ha CAMOCTOATEIbHYIO0 paboTy obydaromuxcs (CP) 59,8

dopma KOHTPOJIS:
Ok3amMeH 8 cemectp
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dopma H3ydeHHT MaTePUANIOB: JIEK-

dopmMma TeKy-

3aaHus 1o LIeTr0 KOH-
U, IIPAKTUICCKUE 3aHATHUA, CEMU-
OcHOBHas " CaMOCTOATECIIb- TPOJid yCIICBa-
HapCKHe 3aHATHUsI, TaOOpaTOPHBIE pa- -
JOIIOJTHUTCIIbHAA JINTC- HOH €MOCTH (KOJ'I-
Ne Tema u 0O0TBI, caMOCTOsITENIbHAA PaboTa U Tpy-
parypa pabore ¢ yka3a- | JIOKBHYMBI,
/1 coJepKaHue JTOEMKOCTH (B Yacax)
(HOMepa u3 HHEM JIUTEpPa- KOHTPOJIbHBIE
CITHCKA) TypBI, HOMEPOB | paboTHI, KOM-
3aga4 NBIOTCPHEBIC
JIK 1P JIa6 CpC TECTHI U T.II.)
1 2 3 4 5 6 7 8 9
1. | Tema 1. Benenne. OOuue npencrasie- 3 6 [1,4, 5-24] IMoxroroBka 10- KT
HUS O CYIIHOCTH OMOXMMHYECKHX IMpO- KJIaJI0B, pedepa- KP
I[ECCOB, TMPOUCXOMSIIUX TpU (PepMeHTa- TOB, COOOIIEHHH
LUH.
Beenenue. OOMeH BeniecTB y MUKPOOpTa-
HU3MOB. DepMEHTbl MHKPOOPIaHU3MOB,
uX pojb B oOMeHe BemiecTB. KynbTuBupo-
BaHME U POCT MHUKPOOPTraHU3MOB. THIIBI
MUATATENTBHBIX cpell. YucThie KyIbTyphl
MHUKPOOPIaHU3MOB, CIIOCOOBI UX MOJIyYe-
HUs. TeXHONOTHsI NMPUTOTOBJICHUS MHUTA-
TeNIbHBIX cpef ansi ouocuHTe3a. KynpTu-
BUpOBaHHE MHUKpPOOpraHusmoB. buopeak-
TOpBL. ASpOTEHKH U MeTaHTeHKU. Cpenia u
kietka. Karabonusm. anabonmusm. I[lyru
BBEJICHUS YIJIepoJa B PEAKIUU CUHTE3A.
depMEeHTATUBHBIE MEXaHU3MBI ACCHUMHU-
JSLUUA  a30TCOAEPKAIUX KOMIIOHEHTOB
CpeIbl.
2. | Tema 2. HauanbHble 3Tambl OHOCHHTE3a 3 8 [2,5, 6-24] [oxroroska Jjo- KT
OMOJIOTUYECKUX CTPYKTYP. KJ1a10B, pedepa- KP

TOB, COOOIIEHNI
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[ukn TpukapOOHOBBIX KHCIOT. brocun-
Te3 uepe3 anetuin-KoA. buocunres muk-
JIMYECKUX CTPYKTYp. buocuHTe3 uepes
rekcozoMoHodochaTHbIi TyTh OOMEHa
yIJ1€BOJI0B. buocrnHTE3 H30IIPEHOUI0B.
HauanpHusbie sTansl Onocunresa nopdupu-
HOBBIX CTPYKTYP.

Tema 3. ®epmentanus. TexHosoruye-
CKH€ IIPUEMBI PETYIISILIUU Mpoliecca.
[Tonnepsxanue YUCTON KyJIBTYpbl MUKDO-
opranusmoB. ®epmenrtanus. OOume
MIPEJICTaBICHUs] O MpoOiieMe peryssiuu.
Wnnykropsl. KataGonutHas penpeccus.
Annoctepudeckasi peryisnus QepmeH-
TOB. MexaHu3M peryiasiuuu OMOCHHTE3a
MPOJYKTOB, HAKAIUIMBAIOIIMXCS BO BTO-
poii ¢aze. Merabonuyeckue mpeiIe-
CTBEHHUKHU BTOPUYHBIX MeTa00IUTOB. Be-
auurHa pH u ee perymsinus B mporecce
dbepmentanuu. Perynupytomas QyHkuus
¢docdaToB U aJEeHUINPOBAHHBIX HYKJIEO-
3un docdaroB. OTHOIIEHHE KOHIIEHTpa-
M KCTOYHUKOB YIJIEpOJla M a30Ta B
cpezne. BropuuHble MeTabOIMTHI.

[3,8,5,18-24]

IloaroroBka mo-
KJIaJ0B, pedepa-
TOB, COOOIIEHHUI

KT

Tema 4. Boigenenue n o4rcTka IpoayK-
TOB MUKPOOHOJIOTMYECKOT'O CHHTE3A.
[TosiydueHue TOBapHBIX GOPM NpenapaTos.

[1,5,21,1,2]

ITonroroBka mo-
KIIaJI0B, pedepa-
TOB, COOOIIIEHUI

KT
KP

Tema 5. ®epMeHTBI MUKPOOPTAaHU3MOB,
KaK OMOKaTaIn3aTopBhl.

TexHonorus ¢GepMEeHTHBIX NpenapaToB.
NmMMoOunu3oBanHble  (EpMEHTHI U
kinetku. Hocutenu s uMMoOuIM3anuu
(Opranuueckue, CHHTETHUECKHE, HEopra-
HUYECKUE " ap.) MeTtobl

[1-6, 21,24,26]

ITonroroBka mo-
KJI1aJ10B, pedepa-
TOB, COOOIIIEHUI

KT
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nMMooOmIm3armu. UMMoOuIn3anuss Muk-
pOOHBIX KiIeTOK. DepMEeHTHI B peakIusix
OpPraHMYECKOTO CHHTE3A.

6. | Tema 6. Metabonuueckuii (orm (Imy) 3 6 8 [9,1,2,3,4,5] IToaroroeka Jno- KT
MHUKPOOPraHU3MOB KJIa/0B, peq)epa:
Merabomom. Metabonon. Meraboanue- TOB, COOOIEHHUH

ckre (OHJIBI aMUHOKHUCIIOT W HYKJICOTH-
noB. [Iporeom u nporeomuka. Madpopma-
LIUOHHBIE B3aUMOJICUCTBUSI BHYTPHUKJIIE-
TOYHBIX MeTa0onuTOB. MeTabonuyeckas

VH)KECHEpUSL.

7. | Tema 7. Ilony4yeHne BUTAMUHOB M aHTH- 3 6 [9,1,2,3,4,5] IMoaroroska m0- KT
OMOTHKOB TIyTeM MHUKPOOHOIOTUYECKOTO K11a/10B, pehepa-
cuHresa. [losyyeHue BUTaMUHOB IIPH 110- TOB, COOOMICHHI

MOILM MHUKpPOOMOJIOIMYECKOTO CHHTE3a.
buoras. [lonydenue 3tanouna.
MuKpoOHOIIOTHYECKUN CHHTE3 aHTHOWO-
TUKOB. BHOTEXHOIOrus NojydyeHus BTO-
PUYHBIX METAOOIUTOB.

8. | Tema 8. BHOTEXHOJIOTHSI MTOTyUEHHS TIEP- 3 6 11,8 | [7,6,5,1,2,3] IToaroroBka m10- KT
BUYHBIX MeTaboJIUTOB. brorpanchopma- KI1a/10B, pehepa-
nus. IIponsBoacrBo ammHOKHCIOT. IIpo- TOB, COOOLICHHI

U3BOJICTBO OPraHUYECKHX KHUCIOT. MUK-
poOuosiornyeckue TpaHchopmanum opra-
HUYECKUX coeluHeHui. buoxartamus B
TOHKOM OpPTaHHUYECKOM CHHTE3E.

9. | ®KP 0,2
10. | Bcero 24 24 60

[Ipunsreie cokpamenus: nexius — JIK, maGopatopusie 3austus — JIab, xkonTponbpHas padora — KP, xommokBuym — KJI, camocTositenshbie padboTsl — CP, xomribro-
TepHOe TectupoBanue — KT.
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PedTHHI-IIaH JUCHUIIINHDI

[Ipunoxenue 2

«buonornueckue u OMOXUMHYECKHE MCTOJbI aHaIn3a MaTCPUAIOB»

Hamnpasnenue 04.03.02 «Xumus, pusnka, MEXaHMKA MaTEPUAIIOB

Kypc 4, cemectp 8

KonunyecTBo vacoB o yueOHOoMy 11any 108, B T.4. ayauTopHas padorta 48 4., camocTosATeIbHas pa-

6ora 59,8 4.
Kadenpa: TexHuueckoit XMMUu U MaTepuaoBeICHHS
Buabl yuedHoii nesarean- | bami 3a kon- | Uucino basnsl
HOCTH CTYJIEHTOB KpETHOE 3a- 3aJaHuI MuHUMaTBHBIH MaxkcumanbHbII
JTaHHue 3a ce-
MecTp
Mogayas 1.
Tekymuii KOHTPOJIb 13 13
1. AynutopHas pabora: ak-
TUBHAas paboTa Ha JIEKLUIX
2. TecTOBBIN KOHTPOJIb: 2,0 4 0 4
HaIKMCaHUE CaMOCTOSATEb-
HBIX padoT
3.Bemoanenue nabopatop- | 1 3 3
HBIX padoT.
4. KonIoKBUYMBI: 6 2 0 6
PyGe:kHbI KOHTPOJIb 7 7
1. IluceMeHHast KOHTPONIb- | 6 1 0 6
Has pabora
2. UnpuBuayanbHast KOH- 1 1 0 1
TposibHas pabora
Moayas 2 .
Texkymmii KOHTPOJIb 11 0 11
1. AyautopHas paboTa, ak-
TUBHOCTb pabOThI Ha JIEK-
LUSX
2. TecToBbIif KOHTPOJIb: 2,0 2 0 2
HaIMCaHUE CaMOCTOSATEb-
HBIX paboT
3...BremonHenue nabopa- 1 2 0 2
TOPHBIX paboT......
4 KosiokBHyMbl 7 2 0 7
Py0e:xHbIi KOHTPOJIb 7 0 7
1.IlucpmMeHHast KOHTPOIb- | 7 1 7
Has pabora.
Moayas 3..
Texkymmii KOHTPOJIb 11 11
1.AynuTopHas pabora
(axTHBHOCTBH pabOTHI Ha
nexuuax0
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2.TecToBblif KOHTPOJIb:
HamucaHhe CaMOCTOSTENb-
HBIX padoT

2,0

3.Beimoanenue gabopatop-
HBIX padoT.

2,0

3.1 KoystokBUYyMBI

Py0e:xHbIii KOHTPOJIb

o

oo

1. ITucbMeHHass KOHTPOJIb-
Has pabora

2. UnnuBuayaibHas KOH-
TpoJibHAsi paboTa

MonayJsb 4.

Texkymmii KOHTPOJIb

1.AynutopHas pabora
(axTBHas paboTa Ha
JIEKIIHSIX )

2. TecToBBIN KOHTPOJIb:
HaIlMCcaHUe CaMOCTOSATENb-
HBIX padoT

1,0

3.Beimonnenue nabopatop-
HBIX paloT.

1,0

4. KomiokBuym

Py0exHbIii KOHTPOJIb

o

(@)

1.IluceMeHnHast KOHTPOJIb-
Has pabora

2. npuBuayanbHas KOH-
TpoJbpHas paboTta

He noceiienne nexuui

He nocemenue npaktuye-
CKHUX 3aHATUUN

HNTOroBbiii KOHTPOJIb

DK3aMeH

30

(@)

30

IMoompuresibHbIe 6AJIIBI:

10

1. CtyneHueckas OdMMIIHU-
ama

2. [lybnukanus craTeit

3. Pabota co mKOIbHU-
KaMHU (KpYy>KOK, KOHKYPCBI,
OJINMITHA]TBI )
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