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1 HOACHUTEJIbBHAS 3AIIMCKA

1.1 Heap AucuMnIMHbL (OPMUPOBAHUE CUCTEMATU3UPOBAHHBIX 3HAHUH B 00JIACTH MUKPO-
Ouosoruu.

1.2 Mecto nucuumimibl B crpykrype OOIl: mucuummaa « MUKpOOHOIIOTHSI C OCHO-
BaMH BUPYCOJIOTHN» OTHOCUTCS K JUCLUIUIMHAM YacTH, GOpMHUPYEMOH ydacTHUKaMH 0Opa3oBa-
TEJLHBIX OTHOLICHHIA, IIPEIMETHOTO MOJTYJIs 110 mpoduito «buonorus» 6noka b1 (51.B.01.01).

JU1g OCBOCHMSI JUCLUIIIMHBI CTYIEHTBI HCIIOJIB3YIOT 3HAHUS, YMEHUS U BUJIbI IE€ATEIbHO-
cTH, cOPMHUPOBAHHBIE B IpoIlecce U3yYeHUs MpeaMeToB «buomorusy, « Xumus» Ha Mpenbliry-
IIeEM ypOBHE 00pa3zoBaHMs. JMCIUIIMHA SIBJISAETCSI OCHOBOM Ul M3Y4YEHUS TAaKUX AUCLUILIUH,
KaK TE€OpHUs SBOJIOLNH, 00111ast SKOJIOTUsI, OMOTEXHOJIOT U, MUKPOOHOIOTUUECKHUI CUHTE3.

1.3 lncuuniinHa HanpapjeHa Ha (opMUPOBaHHe cJieayomux komnereHuuii: [1K-2:

- IIK-2. CnocoGeH ocCymecTBIATh NENAarorHyeckyro JesATeNbHOCTh IO NPO(UIBHBIM
npeaMeram (AMCUUIUIMHAM, MOAYJISIM) B paMKax IPOrpaMM OCHOBHOTO OOILEro U CpeaHero 00-
11ero o0pa3oBaHusl, HHAMKATOPOM JOCTHKEHHsI KOTOPOH SIBJISETCS:

[1K-2.1 [IpumMeHsieT OCHOBBI TeOpUH (PyHAAMEHTAIBHBIX U MPHUKIIAIHBIX Pa3/IeIoB OUOIIO-
ruu (0OTaHUKH, 300J10I'MH, MUKPOOHOJIOI MY, FEHETUKH, OMOJIOTUU Pa3BUTHS, AHATOMUU YeJIOBe-
Ka, pu3nonornu pacTeHuil W KUBOTHBIX, OOIICH SKOJOTHUH, TEOPHH BOJIOIHHU) Ul PEIICHUS
TEOPETUYECKHUX U MPAKTUYECKUX 3a/1ay.

1.4 llepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUsI

B pesynbrare nzydeHus JUCUUILIMHBI CTYJEHT JOJKEH:

- 3HATD.

® 33/1a4d U METOJbl COBPEMEHHOM MHUKpPOOHOJIOIHH, €€ pojib B KOMILJIEKCe Ouooruye-
CKUX HAyK;

e 0co0eHHOCTH MOP(OTIOTHH, (GU3UOJIOTHHA U PA3MHOKEHHUS, SKOJIOTUI0O MUKPOOPTaHU3-
MOB, UX CUCTEMATUKY, CXOJACTBO M PA3JINYUE IPOKAPUOT U IYKAPUOT, POJIb MUKPOOPTaHU3MOB B
IPUPOJIE U )KU3HU YEIIOBEKA;

- YMeTb!

® [PUMEHUTH TEOPETUUECKUE 3HAHUS B IPOPECCUOHATBHON 1€ TEbHOCTH,

® HHTEPIPETUPOBATH PE3yIbTaThl MUKPOOHOIOIMYECKUX HCCIIEIOBAHUM;

- BJIa/IeTh.

® METOJUKOH MOJTYUYEHHs] HAKOIIJICHHBIX U YUCTBIX KYJIbTYP MUKPOOPTaHU3MOB;

e METOJaMH IPUTOTOBJIECHHUS U OKPAaCKU MUKPOOHOJIOTUYECKUX TPENapaToB, CTEPUIN3a-
ouu,

® HaBbIKaMH pabOTHI C ONITHYECKUM MHUKPOCKOIIOM.

1.5 O0mas Tpy10eMKOCTh JMCHMILIMHBI COCTaBIsieT 3 3aueTHble eauHHIBI (naiee 3E)
(108 uacos).

[IporpaMMa npegycMaTpuBaeT U3y4eHHE MaTepualia Ha JIEKIUAX U JaOOpaTOPHbBIX 3aHs-
tusx. [Ipegycmorpena camocTosTenpHas paboTa cTyieHToB o TemaMm. [IpoBepka 3HaHuil ocy-
IIECTBIISAETCS PPOHTAIBHO, MHIUBUYATIBHO.

1.6 O6bemM TUCHUILINHBI U BUJbI Y4eOHOH /1eITeIbHOCTH

O0beM JMCHUIIJIMHBI M BU/IbI Y4eOHOM 1eTeJIbHOCTH

Bun yuebHo# paboThl Bcero uacos Cemectp 1
OO01mas Tpy10eMKOCTh 108 108
KonraktHas paboTa 64 64
Jlexun 28 28
JlaGopaTopHble 3aHATH 36 36
CamocrosiTenpHas paboTa 44 44
Bu uToroBoro KOHTpoIIs - 3ayer ¢ OLEHKOH

2 YYEBHO-TEMATHNYECKOE INTAHUPOBAHUE

2.1 Ounas ¢opma o0y4eHus



YyeOHo-TeMaTHYECKHIl IJIaH

Ne Tema Bce- AyauTOpHBIE Camo-
ro, 3aHATHS CTOSI-
yac Jek- | Jadopa- | TelbHasi

IMH | TOPHBIE paborta

1 BBenenue 6 4 2

2 | Mopdomornueckue Tunel Oaktepuii. CTpyKTypHas 16 4 8 4

OpraHu3aius MpoKapuoTHOH kieTku. Cropoodpaszo-
BaHUeE.
3 | Knaccuduxkarms mpokapuor. 6 2 4
4 | Poct u pa3mHOXeHHE TpokapuoT. [lutanue mpoxa- 4 2 2
puoT. Tumel muranus: GOTOIUTOABTOTPODUS, XEMO-
auToaBTOTpOGUA, poTomuTOoOpranoTpodus, XeMoop-
raHorereporpodus
5 | 'ereTrka mpokapuoT 6 2 4
6 | Merabonuzm mpokapuor. Karabomusm. Cmocobwsr | 14 4 6 4
obecrieueHuss SHeprueii — OpokeHHe, a’poOHOE U
aHa’pOOHOE JIbIXaHUE
7 | Anabonusm. Cunre3 OuomnonumepoB. DOTOCUHTES, 6 2 4
XEMOCHHTE3
8 | A3oTHBIH 0OMEH, NpEBpaICHUE MUKPOOPTraHU3MaMH 10 2 4 4
OpraHMYECKUX M MUHEpaJIbHBIX (popm azora. buoio-
rudeckast (ukcanus azoTa CBOOOAHOXKHUBYIIUMHU H
CUMOHMOTHYECKUMH a30T(HUKCATOPAMHU
9 | Biusiaue HakTOpOB OKpYXKaloIIe cpeabl Ha MUKpO- 12 4 4 4
OopraHu3Mbl. B3anMOOTHOIIEHUSI MUKPOOPTaHU3MOB.
OTHOIIEHUS MUKPOOPTaHU3MOB C PACTEHUSMH, KH-
BOTHBIMU U 4YeNoBeKOM. [laToreHHble MHKpooOpra-
HU3MBI.
10 | Mukpodiiopa Bo3tyxa, BOJibl, IOYBBI 16 2 10 4
11 | buoreoxumuyeckass AeSATEIBHOCTh MHUKPOOPTaHU3- 6 2 4
MOB. MUKpOOHOIOTHYECKOE TPEBPALICHUE COETUHE-
HUU cepbl, Pocdopa u xenesa. [IpeBpamienre Muk-
pOOpraHu3MaMu coeguHeHuit yriaepona. Kpyrosopor
yriaepoja.
12 | Bupycsl, 6akrepuodaru. CTpyKTypHas OpraHu3aius 6 2 4
U ITUKJT PENPOAYKIIMHA BUPYCOB.
3a4eT ¢ OLICHKOM
UTOro | 108 28 36 44
HNuTepakTHBHOE 00yUYeHHE MO THCIHUIIJINHE
Ne Tema Bun 3a- | ®@opma unrepak- | Koaunvecrso
HATHSL | TUBHOIO 3aHATHSA 4acoB
1 Tema 2. Mopdomoruueckue TUTIBI OaKTe- JI Jlexnus-Oecena 2
puii. CTpyKTypHasi opraHu3anus mpoKapu-
oTHOM KJIeTku. CriopooOpa3oBaHme.

2 Tema 5. ['eHeTHKa TPOKAPUOT JI JlemoHcTpanus 2

claiioB

3 Tema 6. Metabonusm mpokapuot. Karabo- I3 Pabota B ManbIx 2

au3M. CriocoObl obecriedeHus! SHeprueil — rpymnmnax
OposkeHue, a3poOHOe U aHadPOOHOE JbIXa-




HUC.

4 Tema 9. Bausinue GhakTOpoB OKpy Karomiei JI Jlexnus-6ecena 2
Cpensl Ha MHUKPOOPTaHW3MBL B3ammooT-
HOILIEHUSI MUKPOOPraHu3MoB. OTHOILIEHUS
MHUKPOOPTIaHU3MOB C PACTEHUSIMH, JKUBOT-
HBEIMH U 4enoBekoM. IlaToreHurnie MHKPO-

OpraHU3MBI.
5 Tema 10. Mukpodiaopa Bo3ayxa, BOJBI, J3 Pabora B ManbIx 10
IOYBBI rpymmax

UTOro 18/64 =28 %

3 COAJEP’ KAHUE TEM

JIeKUMOHHBIH KYpC

Tema 1. BBenenue.

Crnenuduka METO10B, IPUMEHIEMBIX B MUKPOOHOJIOTHH.

Tema 2. Mopdgosornyeckue tTunbl 0akrepuii. CTPyKTypHasi OpraHu3anusi NMpoKa-
puoTHOI KJeTkn. Ciopoodpa3oBaHue.

Mopdonoruueckue TUIBI OaKTEpHil: MOHOKOKKHU, AUIUIOKOKKU, TETPAKOKKH, CAPIUHBI,
CTPENTOKOKKH, CTa(QHIOKOKKH, CTPENTOOAKTEPUN W CTPENTOOAIMIUIbI, OaKTepUu W OarmsuIb,
CHUPUJUIBI, CIUPOXEThI, BUOPHOHBL. CTPYKTYpHasi OpraHu3alus NpOKapHUOTHOM KIIETKU: IOCTO-
SHHBIE M BPEMEHHBIE KOMIIOHEHTHI KJIETKHU, UX Xapakrepucrtuka. I'pam*, ['pam™ 6akrepuu, ux OT-
an4uTeIbHbIe 0coOeHHOCTH. CriopooOpa3oBaHue: 3HaU€HueE, 3Tanbl. CpaBHUTEIbHAS XapaKTepH-
CTHKa KJIETOK 3y- U IPOKAPHUOT.

Tema 3. Kinaccupuxanusi npokapmuor.

[IpuHIMIBI OCTpOeHUsT KilaccupuKauuu mpokapuor. Knaccudukanus npokapuoT Mo
onpenenurento bepru.

Tema 4. Poct u pazmMHokeHue npoxkapuot. Ilutanne npoxkapuor. Tunbl nuTaHus:
¢orosuToaBTOTPOGUA, XEMOJIUTOABTOTPOPUSA, (POTOIMTOOPraHoTpoduUs, XeMOOpPraHore-
Teporpodus.

Poct GakTepranbHON MONYJISALMM B CTaTUYECKOM KyibType. Da3bl pocTa, X 0COOEHHO-
ctu. HenpepblBHbIE U CHUHXPOHHBIE KYJIbTYpPbl MUKPOOPIaHHU3MOB. Pa3MHO)keHue OakTepuil.
PaBHOBenmKkoe OuHapHoe neneHue kieTku. OCOOEHHOCTH JIeJIeHUs] TPaMIIOI0KUTENbHBIX U Tpa-
MoTpulaTeNnbHbIX OakTepuil. [loukoBanue. IlumeBbie moTpeOHOCTH MPOKapUOT. MexXaHU3M Io-
CTYIUIEHUS! MUTATENbHBIX BEIIECTB B KJIETKY. THUIBI MUTaHUA: (POTOIUTOABTOTPOPHUS, XEMOIUTO-
aBTOTPO(Us, POTOIUTOOPraHOTPOPHS, XEMOOPTraHOTETEPOTPOPUSI.

Tema S. I'eHeTHKa IPOKAPHUOT.

Opranu3zanys reHeTHYecKOro MaTepuasia npokapuoT. PekoMOMHaIMs TeHETHYECKOTO Ma-
Tepuana NpoKapuoT: TpaHchopMalus, TPAHCTYKIHsI, KOHbIOTAIHSL.

Tema 6. MeTa6oau3m npokapuot. Karadoausm. Crnocodbl odecnieuenusi IHepruei —
OposkeHune, a3poOHOe U aHA3POOHOE AbIXaHHe.

Merta6oausm npokapuoT. KatabonusMm. [Iponeccst 6poskenus. IlyTu mpeBpaieHus rio-
KO3bl B IMMPOBUHOTIPAJHYIO KUCIIOTY B KJIETKE OaKTepuid: MIMKOJU3, MEHT030(ochaTHBIN MyTh,
KA®I-myts. CriupToBO€, MOJOYHOKUCIOE, MACISHOKUCIOE, YKCYCHOKHCIIOE Opo)keHus, Opo-
’KEHHE TMEKTUHOBBIX BEIIECTB U JApYyrue BUIbl OpokeHHs. A’poOHOE M aHa’pOOHOE JbIXaHHUE.
ONEKTPOHHO-TPAHCIIOPTHAS LIENb IPOKAPHOT U €€ BUJIBI.

Tema 7. Anadoan3m. Cunre3 OuonosmmepoB. PoTocuHTE3, XEMOCHHTE3.

Anabonu3M npokapuoT. bUocHHTE3 yrieBOJOB, aMUHOKHCIOT, HYKJIEUHOBBIX KHCIIOT,
munuAgoB. POTOCHHTE3, XEMOCHHTE3.

Tema 8. A30THBII 00MeH, NpeBpalieHHe MUKPOOPTaHM3MAMH OPraHUYeCKUX U MH-
HepaJbHBIX (popm a3ora. Buosornyeckas ¢ukcanusi a30Ta cBOOOJHOKMBYIIUMH U CHM-
OMOTHYECKUMHU a30T(PUKCATOPAMH
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Azotabiii 00MeH. [Iporeccsl Tpancopmalum a30TcoaepKalmux BemecTB (aMMoHU(pIKa-
1usl, HUTpUpUKanus, JeHuTprudukanus). buomornueckas ukcanus MOJIEKYJISIPHOTO a30Ta U ee
3Ha4YeHUe B a30THOM OanaHce skocucTteM. CBOOOIHOKUBYIIIME U CUMOMOTUYECKHE a30TOPHKCaA-
TOPBI.

Tema 9. Bausinne (pakTopoB OKpYyKawieil cpeabl HA MUKPOOPraHu3Mbl. Bzaumo-
OTHOLIEHUS] MUKPOOPraHu3sMoB. OTHOLIEHHS MHUKPOOPraHU3MOB € PACTEHHMSMH, KUBOT-
HBIMH H 4YejioBeKoM. IlaToreHHble MUKPOOPTraHU3MBbI.

Bnusinue daktopoB okpysKkaromeil cpesl Ha MUKPOOPTaHU3MBI: CBET, BIAXXHOCTH, TEM-
nepaTypa, KUCJIOTHOCTb, HEOPraHUYECKHE U OpraHMYeCKHe BELECTBA, CMOJIbl, KPACUTEH, aHTH-
OuoTHKH, 3(pupHBIE Macia. B3auMOOTHOIIEHUS! MHUKPOOPTaHU3MOB: CHUMOHMO3, KOMMEHCAIIU3M,
MeTabn03, KOHKYPEHTHbIC B3aMMOOTHOIIEHHS (MAapa3uTU3M, aHTaroHu3M). OTHOILICHUS MUKPO-
OpPIraHU3MOB C PACTEHUSIMHU, )KUBOTHBIMU U 4eJI0BEKOM. IlaToreHHble MUKpOOPTraHU3MBI.

Tema 10. Mukpogiopa Bo3ayxa, BOAbI, NOYBbI

Muxkpodopa Bo3nyxa. CaHUTapHOE COCTOSIHUE BO3yXa noMerieHuil. Mukpoduopa Bo-
npl. CaHuTapHbIE NIOKA3aTEeNIN NMUTHEBOM BOAbL. Boja nmpupoaHbIX HCTOYHUKOB. Poib Mukpoop-
raHU3MOB B IPOLIECCaX CAMOOYMILEHHS BO0EMOB. MuKpodiiopa 1ouBsbl.

Tema 11. buoreoxummnueckasi AeATeJbHOCTH MUKPOOPraHu3mMoB. MUKpPOOHOJIOTH-
yeckoe NMpeBpanieHue coeluHeHuil cepbl, Gocdopa u xkeinesa. [IpeBpamenne MUKpoopra-
HM3MaMH coeMHeHuii yriaepoaa. Kpyrosopor yriaepoaa.

IIponeccrl Tpanchopmanuu coenquHeHuit Gocdopa, cepsl, Keieza MUKPOOPraHU3MAMU.
buoreoxumuueckast 1eATeIbHOCTh MUKPOOPTaHU3MOB. MUKpPOOHOJIOTHUECKOE MPEBPAILIEHUE CO-
eauHeHui cepsbl, hocdopa u xenesza. [IpeBparienne MEKpOOpraHu3MaMH COSTMHEHUH YTIIepo/a.
Kpyrosoport yriepona.

Tema 12. Bupycsl, 6akrepuodaru. CTpykTypHasi OpraHM3anusi ¥ HMKJ pPenpoayk-
LMH.

JAHK-renomusie, PHK-renomnsie Bupycol. baktepuodaru. CTpykTypHas opraHuzanus
BUpYCa: CyNepKarcu/l, Karcui, HyKJIeuHOBask KucyoTa. LIk penpoayKuuu Bupyca.

JlaGopaTopHbie 3ansTus (36 yaca)

Tema 1. BBenenne (4 uac.)

JlabopaTtopHas pabora 1-2. Cnenudurka METOI0OB, IPUMEHIEMBIX B MUKPOOUOIOTHI

Tema 2 CTpyKkTypHasi opranu3anmsi IpoOKapuoTHoii KieTku. Cniopoodpa3oBanue (8 4).

JIaGoparophas pabota 3. Pazmep u ¢popma Gakrepuit

JlabopaTtopHas pabota 4. Oxpacka crop OakTepuii

JIaGoparophas pabota 5. Okpacka Gaktepuit o I'pamy

JlabopaTopHas pabota 6. BxiroueHus: 6akTepraibHON KIETKH

Tema 6. Meradou3m npokapuor. Karadoansm. Crioco0b1 odecrniedeHust JHepruei —
OpoxxeHue, a3poOHOEe U aHAIPOOHOE AbIXaHue (6 4).

JIaGoparophas pabota 7. CnupToBO€E OpokeHHe. YKCYCHOKHCIIOE OpoKeHHe

JlabopaTtopHas padota 8. MOJIOYHOKHUCIIOE OpOKEHNE

JIaGoparopHas pabota 9. bpokeHre NeKTHHOBBIX BellecTB. MaciasHokuca0e OpoXxKeHue.

Tema 8. A30THBIN 00MEH, NIpeBpaliecHHe MUKPOOPTaHM3MAMH OPraHUYeCKUX H MH-
HepaiabHbIX GopMm a3ora. buosornyeckas ¢gukcanusi a3ora CBOOOAHOKMBYIIUMHU U CHM-
Onoruyeckumu azorpuxcaropamu (4 4).

JlabopaTtopHas padota 10. KiryGeHbpkoBbIe OaKkTepHUn.

JIaGoparophas pabota 11. CBOOOIHOKUBYIIIHE a30TPHUKCATOPHI

Tema 9. Bausinne (pakTopoB OKpYy’Kawuiei cpeabl HA MUKPOOpPraHusMbl. Bzanmo-
OTHOLICHUS] MHUKPOOPraHu3MoB. OTHOLIEHHS MHKPOOPraHU3MOB € PACTEHHMSMH, KUBOT-
HBIMHU M YeJioBeKoM. IlaTorenHbie MUKpoOpranusmsl (4 4).

JIaGoparopHas pabota 12-13. duTonaToreHHble MUKPOOPTaHU3MbI

Tema 10. Mukpoduiopa Bo3ayxa, Boabl, mo4Bbl (10 yac).

JlabopaTtopHas padota 14. MUKpPOOPTaHU3MBI TIOYBBI
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JlabopaTtopHas pa6ota 15-16. 3HaKOMCTBO C METOaMH MUKPOOHOJIOTHYECKOTO HUCCIIEI0-
BaHUsI MUKPOOPTaHU3MOB BO3/yXa, MOYBBI M BOJIbI. 3aKIa/IKa OTIBITOB.

JlaGopaTtopHas padota 17-18. [Toacuer KoIOHUN MUKPOOPTAaHU3MOB B TTIOCEBaX M3 BO3MY-
Xa, MIOYBBI ¥ BOJIBI.

4 METOJAUYECKHUE PEKOMEHJALIUU (YKA3ZAHUA) IJIA CTYAEHTOB
IO U3YYEHUIO JTUCIUITJIMHBbI

IIpuctynas K U3y4yeHHIO AUCUUILUIMHBI, HEOOXOAUMO B MIEPBYIO OYEPEb 03HAKOMHUTHCS C
coJiepsKaHueM pabouell IporpaMmBbl.

OnHoit U3 Gopm opraHu3anuu yuyeOHOH IeATeNbHOCTH SBISETCS JeKyus, UMEeouas Le-
JBbI0 JaThb CUCTEMATU3UPOBAHHBIE OCHOBBI HAYUHBIX 3HAHUM MO JUCHMIUIMHE. JIEKIMH TOJIKHBI
HOCHUTH MPOOJIEMHBIN U IUATIOTOBBIN XapaKkTep M pacKpbIBaTh aKTyallbHbIE BONIPOCHL. B mporecce
YTCHMsI JIEKLIUN CTUMYJIMPYETCsl aKTHBHAs IO3HABATEIbHAs NEATEIbHOCTH CTYIEHTOB. B xone
M3YYEHUs] TUCLUIUIMHBI 4acTO OOJBIIOE 3HAUYEHUE UMEIOT PUCYHKH, CXEMbl U IIO3TOMY B KOH-
CIIEKTE JICKIIUU PEKOMEHIYETCS AeJIaTh BCE PUCYHKHU, KOTOPBIE IPENOAABATENb IE1AaeT Ha TOCKE
U aKLEHTUpPYET Balle BHUMaHHE. Borpockl, BO3HUKIINE Y BAac B XOJ€ JEKLUUN, PEKOMEHIYETCs
JienaTh Ha MOJISX, M 10C/Ie OKOHYAHUS JIEKLIUU 00paTUThCS 3a Pa3bsACHEHUAMHU K IperojiaBaTe-
mo. HeobxonnMo akTUBHO paboTaTh ¢ KOHCIEKTOM JIEKIIMM: IOCIE OKOHYAHUS JIEKIUU PEKO-
MEHAYETCSl IIEpeUnuTaTh CBOM 3aIllUCH, BHECTU IONPABKU M JOINOJHEHUA Ha MOjsaX. KoHCIeKTh
JEKUUH pEeKOMEHAYETCsl UCI0Ib30BaTh MPHU MOATOTOBKE K JJAOOPATOPHBIM 3aHATUSAM U 3a4€Ty C
olieHKo#. Ha nexkuusax omnpenenstorcss 3afaHus MO CaMOCTOATEIbHOMY H3YYEHHUIO Y4eOHOH U
Hay4yHOU JnTeparypbl. I109TOMy Ou€HBb Ba)KHBI PETYJISIPHOCTb IOCEUICHMSI JIEKIIMA U BBIIIOJIHE-
HUE TEKYIUX 3aJlaHul CTyAeHTaMHU.

Jlabopamopnvie 3anamus TPOBOJATCS C LENIbIO YIITyOlIeHUs U 3aKpeIUIeHUs 3HaHui, 1o-
JYYCHHBIX Ha JIGKIHAX U B MPOIIECCE CaMOCTOATENbHOM padoTel. [Ipu moaroroske k aboparop-
HOMY 3aHSTHIO HEOOXOIUMO:

® U3Yy4WTb, IOBTOPUTH TEOPETUUECKUM MaTepHall 10 3aJaHHOU TEME;

® U3y4MUTh MaTEpUajbl IPAKTUKYMa I10 33JaHHON TEME,

e BBHINOJIHUTH 3aJaHUS II0 U3y4aeMOl TeMe, pa3MEIEHHbIE B CHCTEME JJIEKTPOHHOMN
MO/JIEPKKUA 00yUEHUSI.

Memoouyeckue ykazanus no OpeaHu3ayuy 6HeayoOUmopHol camoCmosamenrbHou pabomol

CamocrosiTennpHass padoTa CTyJEHTa CIIOCOOCTBYET OpTraHM3alldd TOCIIEI0BATEIIHLHOTO
U3y4YeHHs MaTepHaia, BHIHECEHHOI'O HAa CAMOCTOSTENIbHOE OCBOEHHE B COOTBETCTBUH C YUEOHBIM
IUTAHOM, MPOrpaMMoil yueOHO! AucUUIUIMHBL. B kauectBe hopm camocTosITeNbHOM padoThl pu
W3Y4YEHUH JUCLMILIUHBI IPEIaratoTCs:

e paboTa ¢ HAy4HOU U yueOHOI IuTEepaTypoi;

® [IOATOTOBKA pedepara;

® [IOATOTOBKA K KOJUIOKBUYMY, KOHTPOJIbHOW paboTe;

® TI0JrOTOBKA K TECTUPOBAHUIO U 3a4ETY C OLIEHKOM.

3aa4n caMOCTOATENbHON PadOTHI:

e 0OpeTeHHEe HaBBIKOB CAMOCTOSITENIbHOM HAayYHO-HUCCIIEI0BATENIbCKON pabOThl HA OCHO-
BaHUU aHAJIN3a TEKCTOB UICTOYHUKOB U IPUMEHEHUSI Pa3JIMYHBIX METOJIOB UCCIIEI0BAHUS;

® BBIPAOOTKA YMEHHUSI CAMOCTOSITEIIbHO U KPUTUYECKU TOAXOUTh K U3y4aeMOMY MaTepu-
aiy.

Pexomenoayuu no pabome c Hayunot u yueOHOU IUmMmepamypoii

Pabota ¢ y4ueOHON U HaydyHOW JHUTEpATypOM SBISIETCS TJIaBHOW (hOPMOM CaMOCTOSATEIb-
HOU paboThl U HEOOXOMMA MPU MOATOTOBKE K YCTHOMY OINPOCY Ha J1a0OpaTOPHBIX 3aHATUAX, K
KOHTPOJIbHBIM paboTaM, TECTUPOBAHUIO, KOJUIOKBUYMY, 3a4eTy C OIeHKOW. JJis ycBOeHUs u3y-
YEeHHOI'0 MaTepuaa Jy4lle COCTABUTh ONOPHBIM KOHCIEKT, B KOTOPOM OTPa3UTh JINLIb KIIOYe-
Bble o3uLMU. Takxke B mporecce padoThl ¢ yueOHON M HayUYHOU JIUTEPAaTYPOH CTYAEHT MOXKET:

e JIeNaTh 3aIIMCH 110 XOAY YTE€HHUS B BUJE MPOCTOTO WIN PA3BEPHYTOrO IJIaHA;

® COCTaBJIATh TE€3UCHI (LUTHPOBAHUE HaNOOJIee BaKHBIX MECT CTaTbU WJIM MOHOTpaduu,



KOPOTKOE M3JI0)KEHUE OCHOBHBIX MBICIIEH aBTOpA);

® TOTOBHUTHh aHHOTAIIUU (KpaTKoe 000O0IIEHINE OCHOBHBIX BOIPOCOB padOThI);

HeobOxoqumMo oTMETHUTH, 4TO paboTa ¢ JUTEPATypOll HE TOJBKO IMOJIE3HA KAaK CPEICTBO
Oosee rIyOOKOro M3y4yeHUs IUCLMILIMHBI, HO U SBISETCA HEOThEMIIEMOW 4acThio Ipodeccuo-
HAJIbHOW JAEATEIbHOCTH OyAyIIEro y4uTes.

Pexomenoayuu x nanucanuio pepepama

BriOpaB Temy, HEOOXOIUMO MPUCTYIHUTh K MOA00pPY JUTEpaTypbl (IPUMEpPHBINA ee mepe-
YEeHb MOKHO IOJIyYUTbh, OOPAaTUBIINCH K IPENOJABATENI0, HO IJIABHOE — CAMOCTOSITENIbHBIN TO-
WCK JIONIOJHUTEIIbHBIX HCTOYHUKOB B OMOIMOTEeKe u/vunu B uHTepHeTe. [Ipu Hanucanuu pedepa-
Ta PEKOMEHJYyeTCsl UCIOJb30BaTh MOHOIpa(uu U XKypHaJbHbIE CTAThU, HNO3BOJISIOIIUE ITyOxe
pa3o0paThCs B pa3IMUHBIX TOUKAX 3PEHHUsS Ha MCCIeayeMblid Bopoc. B cBoeM pedepare cTyaeHT
JIOJDKEH NPOJIEMOHCTPUPOBATh YMEHUE aHAJIM3UPOBAaTh MOJYUYEHHbIH MaTepua, BhIpakaTb CBOE
OTHOILEHHE K HEMY, HE YXOAUTh OT JAUCKYCCHOHHBIX BOIPOCOB. M3ydeHue nureparypsl U HC-
TOYHHUKOB CJIEJyeT HAaUMHATh ¢ Hanbosee o0mux TpynoB (Y4eOHUKOB), TTOCIIE YETro MePeXOauTh
K OCBOCHHMIO KOHKPETHBIX CIIELUAIN3UPOBAHHBIX UCCIIEI0OBAaHU 110 BEHIOpaHHOH TeMe.

Cmpykmypa pegepama. Pedepar NOMKEH COCTOATh U3 IUIaHA, BBEACHUS, HECKOJIBKHUX
IJIaB, 3aKJIIOYEHUs, CIIUCKA HCIOJb30BAHHBIX MCTOUYHUKOB M JIUTEpaTyphl, npuioxkeHui. [Tpu
HaNMCcaHUM paboTHI CIEIyET BBICPKUBATH CTHIICBOE €IMHCTBO TEKCTA.

Bseoenue paboTbl COAEPKUT MOCTAHOBKY 1I€NH, 3a/la4 U Kpyra paccMaTpHUBaeMbIX BO-
npocoB. B HeM Taxke JaeTcs KpaTKUil aHaJIM3 MCIOJIb30BaHHBIX MCTOYHHUKOB M JIUTEPATYPHI,
METO/I0B U CPEJICTB 00pabOTKU UMEIOIIErocsl MaTepHasa.

OcHo6Hasi 9acTh COCTOUT M3 HECKOJBKHUX IJIaB, MIMEIONIMX CBOE Ha3BaHHE M PACKPBIBAIO-
IIMX OJUH M3 BOMPOCOB TeMbl. [Ipn HammcaHuy ee HEOOXOAMMO MOCIEI0BATEIBHO U3JIaraTh Ma-
Tepual, JIOTHYECKU MEePeXOAUTh OT OJHOrO BOMpOCa K JPYyromy, MOATBEP’KAATh BBICKA3aHHOE
MHEHHE WIH CYXJCHHE KOHKPETHBIMHU (akTamu, nuppamu, aatamu, umeHamu. [Ipu sTom cry-
JICHT BCerJa JOJDKEH CTPEMHUTbCS NPOSBUTh COOCTBEHHOE MBIIUIEHHE IO MOBOAY HU3Y4YEHHOTO
MaTepuaia. Jlomyckaercsa (B HEKOTOPBIX CllydasX Jake MPUBETCTBYETCS) LIUTUPOBAHUE UCTOY-
HUKOB C 00s13aTeJIbHOM CChUIKOM Ha HHUX. B pedepare m0omKHO BbIIEPKUBATHCS ONpPEIEICHHOE
paBHOBECHE MEXKy TEOPETHYECKIMH BBIBOJAMU U HAOOPOM (haKTOB.

B 3axniouenuu n3naratoTcsi OCHOBHBIE BBIBOJIbI, K KOTOPBIM IpHIIEN aBTOp paboThl Ha
OCHOBAHWH M3yUYCHHS MaTepHaa.

[Tocrne 3akm0YeHNs TPUBOIUTCS CIIMCOK MCHOJIB30BAHHBIX UCTOUYHUKOB U JINTEPATYPHI C
yKa3aHHUEM BCEX BBIXOJHBIX JaHHBIX, a TAK)Ke MPUIOXKEHUs (eCIM ecTh HEOOXOIUMOCTh B IpU-
BEJICHUU CXeM, TaOIuIl, TpaduKOB, WILTIOCTPALIAN U T.]1.).

OO6uwmii 00bem pedepata nomkeH coctapiaTh 10-15 neuatHbix crpanun popmara A4.

YueGHO-MeTOAMYECKOE 00ecTiedeHne CAaMOCTONITeIbHOI PaGoThI CTYA€HTOB MO AUCIUIIINHE

Ko.s-Bo 4acoB B co-

®opMBI/BHABI CAMOCTOS- OTBETCTBHH C y4eo-
HaumeHoBaHue TeMbl IUCHUIIIHHBI N
TeJIbHOI padoThI HO-TeMaTHYeCKHM
IJIAHOM
Tema 1. Beeaenue N3yueHne 0OCHOBHOM M J10MOJI- 2
HUTEJIBHOM JINTEPATYPHI
Tema 2. Mopdomornueckue TUMbI Oak- N3ydyeHnne 0oCHOBHOM U JTOTIOJI- 4

tepuil. CTpyKTypHas Opranu3anus npo- | HUTEIbHOU nutepaTypsl. [loa-
KapuoTHOM KieTKu. CiopooOpa3oBaHue. | TOTOBKA K KOJUIOKBUYMY U Te-

CTUPOBAHUIO

Tema 3. Kiaccudukanus mpokapuor. N3yueHne 0CHOBHOM M 1OMOJI- 4
HUTEJIHOM JINTEPATYPHI

Tema 4. PocT u pasmHOXeHHe NTpokapu- | M3ydeHne oCHOBHOM U AOTIOJ- 2

oT. [Iutanne npokapuot. Tunel nuTanus: | HUTEIbHOU JuTeparypsl. [loa-




¢$oToMTOaBTOTPODUS, XEMOIUTOABTO-
Tpodus, poTonuToOpraHoTpOus, Xe-
MOOPTaHOT€TePOTPOPHS

TFOTOBKA K KOJUIOKBUYMY U Te-
CTUPOBAHUIO, KOHTPOJIbHOU
pabore.

Tema S. I'eneTrKa MpoKapuoT N3yueHnne 0OCHOBHOM M 1OTOJI- 4
HUTEJIbHOU JiuTeparypsl. [loa-
rOTOBKA K KOJUIOKBUYMY U Te-
CTUPOBAHUIO
Tema 6. Metabonusm npokapuot. Kata- | M3yueHue ocCHOBHOM M 101OJ- 4
601u3M. CriocoObl o0ecrieueHus SHEPTU- | HUTENbHOU uteparypsl. [log-
el — OposkeHue, a3poOHOE U aHA3POOHOE | TOTOBKA K KOJUIOKBHUYMY U Te-
JbIXaHUE CTUPOBAHUIO, KOHTPOJIbHOU
pabote
Tema 7. Anabonu3m. Cunre3 ouononm- | Mi3ydeHue oCHOBHOM U J0OTIOJ- 4
MepoB. DOTOCHUHTE3, XEMOCUHTES HUTEJIbHOU JiuTeparypsl. [lox-
rOTOBKA K KOJUIOKBUYMY U Te-
CTUPOBAHUIO
Tema 8. A3oTHbIi1 00MeH, ipeBpatenne | M3ydyeHre OCHOBHOM M JIOTOJ- 4
MUKpPOOPTaHW3MaMH OpraHU4YECKUX U HUTEJILHOM JINTEPATYPbI
MUHEpaJIbHBIX (opM a3zoTa. buonoruue-
cKkas (huKcanus a3ota CBOOOIHOXKHUBY-
[IMMU ¥ CHMOMOTHYECKUMH a30T(HKCa-
TOpamMu
Tema 9. Biusinue paktopoB okpyxkaro- | M3yueHne oCHOBHOM U JOIOJI- 4
el cpelibl Ha MUKPOOpraHu3Mbl. B3an- | HutensHOM nutepatypsl. [loa-
MOOTHOILIEHUSI MUKPOOPraHu3MoB. Ot- roroBka pedepara «IlaToren-
HOIIEHUS] MUKPOOPTaHU3MOB C PACTEHU- | HbIE MUKPOOPTaHU3MBbD)
SIMU, ’KMBOTHBIMH U 4yesoBekoM. [larto-
T€HHbIE MUKPOOPTaHU3MBI.
Tema 10. Muxpoduiopa Bo3nyxa, Boabl, | M3yueHne oCHOBHOM M JOMOJI- 4
MIOYBBI HUTENBHOM uTepartypsl. [lox-
TFOTOBKA K KOJUIOKBUYMY U Te-
CTUPOBAHUIO
Tema 11. buoreoxumuyeckas qesTeb- N3ydyeHne 0OCHOBHOMW U JTOMOJI- 4
HOCTh MUKPOOPIaHW3MOB. MUKpPOOHOJIO- | HUTEIBHOMN JIUTEPATYPBHI.
TMYECKOE MPEBpaIllEeHNE COETUHEHUI ce-
peL, hocdopa u xkenesa. [IpeBpaienne
MUKpPOOPTraHW3MaMH COEIMHEHUH yTIIe-
poxna. KpyroBopot yriiepona.
Tema 12. Bupycsl, Oakrepuodaru. N3yuyeHne OCHOBHOU U OTOJI- 4
CtpyKTypHasi opraHu3anus 1 UK pe- HUTEJIbHOM JINTEPATyPHI.
IIPOAYKIIMH BUPYCOB.
HUTOI'O: 44

S IPAKTUKYM IO JUCHUIIVIMHE
TEMA 1. BBEAEHUE

JlabGoparopnas padora 1-2. Cnenuduka MeTo10B, IPUMEHAeMbIX B MUKPOOHOJIOT UM

N3YYAEMBIE BOITPOCHI:

1. KYJ'ILTI/IBI/IPOBaHI/IC MHUKPOOPTaHHU3MOB (HOCYI[E[, METOJbI CTCpHUIIN3AalNHN, IMUTATCIBHBIC CPC-

JTBI).

(4 vaca)

2. TlpaBuna paboTBI ¢ UMMEPCHOHHBIM OOBEKTHBOM.
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3. IlpuroroBieHue NpuKU3HEHHBIX MPENapaTOB MUKPOOPTaHU3MOB U3 €CTECTBEHHBIX CyOCTpa-
TOB.
4, HakomnurtenbHas KyJbTypa OakTepuii (3aKiIaaKa OIbITa).
[TJIAH 3AHATUA:
PaGora 1. [IpuroroBneHne npu>KM3HEHHBIX MPEeNapaToB MUKPOOPTaHU3MOB.
Marepuaabsl u obopyaoBanue. IIpenMeTHble M TOKPOBHBIE CTEKJIA, MPEAMETHBIE CTEKJIa C
yTIyOJIeHUSIMH, TTUIETKH, MUKPOOHOJIOTHYECKUE METJIM, HACTON Pa3IMYHBIX €CTECTBEHHBIX CyO-
CTpaToOB (CyTOUYHBII HACTOW CBEKJIbI), MUKPOCKOII.
XO4 PABOTBI:

A) Metoa pa3jiaBlieHHOW Karlid.

1. Ha mpenMerHoe CTEKJIO C POBHOH MOBEPXHOCTHIO MHUKPOOMOJIOIMYECKON NETJIEH HAHECTH
KaIUTIO OZHOTO M3 HACTOEB, HAKPHITh OCTOPO’KHO IMOKPOBHBIM CTEKJIOM, HE JI0IycKas o0pa3o-
BaHUs My3bIPbKOB BO3/yXa. IIpu 3TOM XHIKOCTb HE 10JIKHA BBICTYNaTh 3@ IOKPOBHBIE CTEK-
na.

2. CHayana rmpu MajuoMm, a TIOTOM Ipu OOJIBIIIOM YBEJIWYEHUU PACCMOTPETH O], MUKPOCKOIIOM
bopMy, LIBET, cOUeTaHHE KIETOK PA3JIMYHbIX OaKTEepUil, 3apUCOBATH.

b) Merto BUCSYEH KaIlIu.

1. Ha cepeauHy HOKpPOBHOIO CTEKJIa MUIETKOM HAHECTH He OOJIBIIYIO KaIUll0 HAacTos, OCTO-
POKHO MEPEBEPHYTH KAILUII0 BHU3 U [IOMECTUTh HAJl JIYHKOH MPEAMETHOIO CTEKIIA.

2. Ilpu manom yBeaMueHUM MUKPOCKOIA HAWTU Kpail BUCAYEH KaIljH, [IOCJIe Yero nepeMecTuTh
€ro B LIEHTP 3pEHMsI MUKPOCKONA U IpU OOJIBLIOM YBEIHMUYEHHH PaccMOTpeTh (hopMy, IBET,
COUYeTaHMs KJIETOK pa3IMYHbIX OAKTEpUi, 3apUCOBaTh.

[TponaGmroiaTh 3a XapakTepoOM JIBUXKEHUS PA3IUUHBIX GOpM OakTepuil.

B) Texuuka npurorosieHus GUKCHPOBAHHBIX IIpenapara (Ma3ka):

- Hanecenue maska

Ha cepenuny npeaMeTHOro crekia HaHECTH MUKPOOMOJIOTHYECKOM NeTyiel HeOOIbIIoe KoJude-

CTBO MHKPOOHOM Macchl U TIIATEJIHO PACTUPAIOT €€, YeM JIOCTUTAeTCs pa3beIMHEHUE CKOILIe-

HUH KJIETOK, U paBHOMEPHOE pacpeIeIeHNE UX Ha IOBEPXHOCTH CTEKIIA.

- BricymmBanue Ma3ka Ha BO31yXe.

-  ®ukcupoBaHHe - (TEPMHUUYECKOE) CTEKJIO MPOBECTH IUIABHO 3 pa3a yepe3 IuiaMs CIIUPTOBKHU
Ma3KoM BBepX. PuKcanus Ma3ka BbI3bIBaeT IMO€Ib MHUKPOOPTaHU3MOB, MPHJIMIIAHUE UX K
MOBEPXHOCTH CTEKJIA U MOBBIIIAET BOCIPUUMUYNUBOCTE MUKPOOOB K KPACUTEISIM.

- OxpaiuBaHue — Ha TOBEPXHOCTh Ma3Ka MUMETKON HAHOCAT KPACUTENb:

TeHIIMaHBHOIET — Ha 1-2 MHUH.
(¢yKkcuH — Ha 2-3 MUH.
METHUJICHOBBIM CUHUHN — Ha 4-5 MUH.

- IIpombiBaHuE — BOAOW U3 MPOMBIBAJIKK MJIM MHOTOKPAaTHBIM HOTPYKEHHEM Ma3Ka B CKIITHKY
C BOJIOM.

- BricymmuBanue — Ha BO3lyXe WJIM BBICOKO HaJl IIJIJaMEHEM CITUPTOBKH.

["'0TOBBIN Ma30K MUKPOCKOMMPYIOT, MOJIb3YSACh 0OBEKTUBOM MacisiHoi uMMepcuu (MU-90). Ha

IpernapaTax pacCMOTPETh BEr€TaTUBHBIE KIIETKH, 3apUCOBATh.

Paodora 2. [TonyyeHne HaKOMUTEIBHON KYJIbTYpPHI.

Martepuanbl u odopynoanme. Konber o6semom 100-150 u 500 M1, Mes1, AUCTHIIMPOBAHHAS

BOJIa, Pa3HOTpaBke, KapTodelb, BaTHbIE MPOOKH, BOPOHKA, IINTA, Yyaiku [leTpu, puibTpoBass-

Has Oymara, CKaJIbIleNb, TepMOCTAaT.

A) HakomnurenpHas KyabTypa ceHHoM nantouku (Bacillus subtilis)

1. H3menbyeHHOE ceHO (M3 Pa3HOTPaBBS) IOMECTUTH B K00y o6beMoM 500 M1, 106aBUTH BOAY
(150-200 wmu1.), mEmoTKy Mena W KUOSATUTh 15-20 MuH (cpeaa J0KHA MpUOOpPECTH IBET
HACTOS KPEMKOTOo yasi).

2. CeHHOI OTBap Pa3NUTh B 3apaHee MOATOTOBJICHHBIE KOHHUYECKHE KoJObI o0beMom 100-150
mit cinoem 1,0-1,5 cM, 3aKpbITh BaTHBIMH MTPOOKaMH, TOMECTHTh B TEMHOE MecTo mpH t 22-

25°C.
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b) HakonuTenbHas KyapTypa kaprodenbHoit nanouku (Bacillus subtilis var mesentericus)

1. BrIMBITBIE HEOUYHIIIEHHBIE KIYOHH KapTodemns pa3pe3aroT MOMepeK Ha IMIACTUKH TOJIIIUHON
0,5 cM, 0IHY CTOPOHY HATUPAIOT MOPOIIKOM MeJia AJIsl HeUTpanu3aluu Cpeibl.

2. TlmacTWHKM MOMENIAIOT B 3apaHee MOATOTOBICHHBIC Yalmku [leTtpu Ha qBOMHON cnoil (huib-
TPOBAIBHOM OyMarv, CMOYEHHOM TUCTUITMPOBAHHON BOJIOM.

3. Yamku ¢ kapTodenbHON Cpenoi BBIIEPKUBAIOT B CYIIMIHLHOM IIKady MPU TeMIeparype
100°C 10 muH., ocie 4yero moMenarT B TepMocTaT npu Temrneparype 27-30°C Ha 3-4 cy-
TOK.

Pe3ynbTaThl BBIMOIHEHHON pabOThl CAMOCTOATEIBHO HUHTEPIPETUPYIOTCS U OPOPMIISIIOTCS B

TEeTpaau B BUJE OTYETA.

Conepxanne oryera: 1. Tema, nens pabotsl. 2. JlaTuHCKOE Ha3BaHUE MUKpoopranusma. 3. Me-

TOJMKA MPUTOTOBIIEHUSI MUKpoIrpenapaTa. 4. Mopdonorus kiieTku (pUCyHOK C yKa3aHUEM YBe-

JUYEHUS MUKPOCKOIIA, COXPAHEHHSI COOTHOIIEHUE Pa3MEpPOB KIIETOK, COMPOBOXKICHUE PUCYHKA

MOJAMUCAMU U 0003HAUCHUSIMU ).

TEMA 2. MOP®OJIOTMUYECKUE TUIIbI BAKTEPUI. CTPYKTYPHAS OPT AHU3AIA
[TPOKAPUOTHOM KJIETKU. CTIOPOOEPA30BAHUE
JlaGopaTopHuas padora 3. Pasmep u popma 6akrepuii (2 yaca)

N3YYAEMBIE BOITPOCHI:

1. Pasmepsnl 6akTepwii.

2. Mopdomnoruueckue rpymmnsl OaKTepuil: apoOBUAHBIE, TATIOYKOBUIHbBIE U U3BUTHIE.

[TJIAH 3AHATUA:

1. IlpuroToBieHHE HACTOEB U3 Pa3IMYHBIX E€CTECTBEHHBIX MaTepUaJIOB (HABO3, MsACO, OEIOK
KYpPHUHOIO SIH1a).

2. IlpuroroBieHue U3 HACTOEB MPUKU3HEHHBIX M (PUKCHPOBAHHBIX MIPENIAPATOB.

3.  MUKpOCKOIMPOBAaHUE MPENAPaTOB C IIENBI0 BBIABICHHUS PA3IMYHBIX MOP(OIOTHUECKUX
(dhopm, 3apHCOBKH.

Marepunansl u odopynoBanue. [IpenmerHsie cTekiia, MUKPOOMOJIOTHYECKHE NMETIIN, CTEKJISH-

HbI€ LINATeNH, JUCTUIIIMPOBAHHAS BOJIA, CIMPTOBKH, 3a)KUM, KPUCTAJUIU3ATOpP, CTEKJITHHBINA MO-

CTHK, IPOMBIBAJIKAa, MUKPOCKOII, TEHLIUAHBUOJIET, PYKCHH.

XO PABOTBI:

HN3y4yenue pasmepa u popmMbl 0aKTepHuil HA IPpUMepe HACTOEB €CTECTBEHHBIX MAaTEPHAJIOB.

1. IlpurorosieHue HaCTOEB.

- HM3menbuuth HEOOJBIIOE KOIMYECTBO JIFOOOIO €CTECTBEHHOI'O MaTepHalia >KHUBOTHOTO HIIU
PACTUTENBLHOTO MPOUCXOKICHHUS.

- V3menbueHHbII MaTepuall MOMECTUTh B CKIISHKY, J0OaBUTb HEMHOI'O Mejla Ha KOHYHMKE
CKaJIbIIeJId U 3aJIUTh BOJONIPOBOIHOM BOJOM Ha 2/3 oObeMma.

- Belgepikath CKISHKY C HacToeM B TepmoctaTe npu t 25-28°C unmu B TeMHOM HoMelneHuu (B
TeMHOTE) 3-5 HEH.

2. W3 uaKoCTH HAcTOsI MPUTOTOBUTH MapajjieNIbHO JIBa Iperapara: pa3AaBlIeHHYIO Kallllo U
Ma3oK.

3. Tlpmwxu3HeHHBIH MpenapaT MUKPOCKOMHUPYIOT ¢ 00bekTHBOM BH-40 B TeMHOM 1OJI€ MHKPO-
CKOTIa JJIsl U3yUEHHs XapaKTepa JIBHKEHUS OaKTepHil.

4. Ma3zok MUKpOCKOTHPYIOT ¢ 00bekTBOM MU-90, obpamias BHUMaHnue Ha (HopMy, coueTaHue
KJIETOK, COOTHOILIEHUE Pa3MEPOB; AENIAIOT 3apPUCOBKH.

5. TlpuroToBuTh HETaTUBHBIM TYIIEBOW MpemnapaT U3 MarepuaioB Jr00oro Hactod. [lonb3ysch
oobekTBOM MU-90, paccmoTpers Ha 00IIeM TeMHOM (pOHE TYIIM HEOKpAIIeHHBIE KIETKH
MUKPOOPTraHU3MOB Pa3IMYHON (OPMBI, pa3HbIX Pa3MEPOB, PACIIOJIOKEHHBIX B Pa3HBIX coYe-
TaHMIX; C/IENaTh 3aPUCOBKH.

U3yuenue pasmepa u popmul bakmeputi Ha npumepe maska 3yOH020 Halema
XOJ PABOTBI:
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1. Ha cepenuHy mpeaIMeTHOro CTEKJIa B KaIUIIO BOJbI HAHECTH IIMaTesieM HeOOJbIIoe KOoluye-
CTBO MUKPOOHOI1 Macchl 3yOHOT0 HajleTa U TIIATEILHO PacTepeTh ee.

2. BeicymuTh Ma30K Ha BO3JIyXe€.

3. 3adukcupoBaTh Ma30K, IPOBES MPEIMETHOE CTEKIIO TIaBHO 3-4 pa3a depe3 Iiamsi CIUPTOB-
KM Ma3KOM BBeEpX.

4. OxpacuTb reHunasBuosieTom (1-2 mus.).

5. IlpoMBITh Ma30K BOJOHM U3 MPOMBIBAIKU WM MHOTOKPAaTHBIM MOTPYKEHHEM B CKISHKY C BO-
JI0M.

6. BeicymnTh Ma30K Ha BO3/IyX€ WJIH BBICOKO HaJI IIJITAMEHEM CITUPTOBKH.

7. T'OoTOBBII Ma30K MHUKPOCKOIIUPOBATH, MOJIb3YsACh OOBEKTUBOM MACIISTHON MMMepCHH, oOparas
BHUMaHKE Ha (pOpMy, cOYeTaHUE KIIETOK, COOTHOILIEHHE Pa3MEpPOB U 3apUCOBATb.

Pe3ynbTaThl BBHINOJIHEHHON pPabOTHI CaMOCTOSITENIHO HMHTEPHPETUPYIOTCA U OGOPMIISIOTCS B
TETpajau B BUAE OTUETA.

Conepxkanne ordera: 1. Tema, niens padotsl. 2. JIaTHHCKOE Ha3BaHME MUKpoopranuzma. 3. Me-
TOJIMKA TMPUTOTOBJICHUSI MUKporpenapara. 4. Mop¢onorus KIeTK! (PUCYHOK C yKa3aHHEM yBe-
JMYEHUS MHUKPOCKOIMA, COXPAaHEHHUSI COOTHOIIEHHE Pa3MEpPOB KJIETOK, COMPOBOXKIECHUE PUCYHKA
HOJIIHUCSAMU M 0003HAYCHUSIMH).

JlaGopaTopHas padora 4. Okpacka cnop dakrepuii (2 yaca)
N3YYAEMBIE BOITPOCBI:
1. ®akropsl ciopoobpazoBaHus. bruojgornueckoe 3HaueHue CrOpooOPa30BaHUs IPOKAPUOT.
2. Drarbl criopooOpa3oBaHUs U UX XapaKTEPUCTUKA.
ITJIAH 3AHATUA:
1. OdopmiieHre pe3ysbTaToOB ONbBITA MO0 HAKOIMUTEIBHOW KyJbType ceHHou nanodku (Bacillus
subtilis).
2. OdopmieHue pe3yiabTaTOB OMbBITA MO HAKOIMUTEIBFHOW KYyJIbTYpe KapTOQeIbHOW MaJouKu
(Bacillus mesentericus).
3. Oxpacka criop GaKTepwHii.
Martepuanbl u odopynoanme. [IpenmerHble cTeks1a, MUKPOOMOIOTUYECKHE METIH, CTEKJISH-
HBI€ LIATEeNN, TUCTUIIMPOBaHHAs BOJIA, CIUPTOBKH, 32KUM, KPUCTAJNIN3ATOP, CTEKISHHBIA MO-
CTHK, TPOMBIBAJIKa, MUKPOCKOII, T€HLIUAHBUOJIET, QYKCUH, KYJIbTypbl CEHHOM U KapTOQesbHON
HaJIOYKH.
XO PABOTBI:
1. PaccMoTpeTh Ha MOBEPXHOCTh CEHHOI'O OTBapa IJICHKY Pa3HOro Bo3pacTa: 2-X CYTOYHYIO U
3-4-x cyTOUHYI0, OOpaTUTh BHUMAaHUE HA €€ IIBET.
2. PaccmoTpeTh B OMHOKYJISIPHYIO JIyITy Ha MOBEPXHOCTH MJIACTUHOK KapTodess MIeHKY pa3Ho-
r'0 BO3pacTa, CPaBHUTH CTEIIEHb 00pa30BaHuUs CKIIAJOK, OJIECK, IIBET.
3. IIpuroroBuTh Ma3ku CeHHOH U KapTodenpHoi nanouek. OKpacuTb.
['oTOBBIN Ma30K MHUKPOCKONUPYIOT, MOJIb3YsCh 00beKTUBOM MacisgHoi umMmepcun (MH-90). Ha
npernaparax pacCMOTPETh BEreTaTUBHbIE KIETKH, KJIETKH-CIIOPOHOCHI M CIIOPBI; 3apHUCOBATh.
4. Okpacka criop o Mmerony M. A. Ilemkosa
e Ha tepmuuecku dukcupoBanHbiii Mmazok (Bacillus subtilis wiu Bacillus mesentericus) nano-
CSIT pacTBOpP METUJIEHOBOIO cHHero 1o Jledduepy, J0BOAAT 10 KUMEHUS HA MJIaMEHU CIUp-
ToBKa 1 kunATAT 10-20 cek.
e [lpenapar oxnakaaroT, IPOMBIBAIOT BOAOK U NoKpamnBaroT B TedeHue 30 cek. 0,5% BoIHBIM
pPacTBOPOM HEHTPAJILHOTO KPACHOTO.
e [Ipemapar cHOBa MPOMBIBAIOT BOJIOH, BBHICYIIMBAIOT Ha BO3AyXe, MHUKpockonupyoT (MI-90)
JlenaroT 3apHCOBKU KJIETOK — CIIOPOHOCIIEB, B KOTOPBIX CHOPHI OKPAILEHBI B TOIy0O0i 1[BET, IH-
TOIUIa3Ma B KPACHBIN.
Pe3ynbraThl BBINOJHEHHON pabOTHl CaAMOCTOSITEIBHO HHTEPHPETHPYIOTCA U OQOPMIISIOTCS B
TETpajau B BUJAE OTUETA.
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Conepxkanne otdera: 1. Tema, niens pabotsl. 2. JIaTMHCKOE Ha3BaHME MUKpoopranuzma. 3. Me-
TOJIMKA MPUTOTOBIIEHUSI MUKpoIrpernapaTa. 4. Mopdoiorus kieTku (pUCYHOK C yKa3aHHUEM yBe-
JMYEHUS MHUKPOCKOIMA, COXPAaHEHHSI COOTHOLIECHHE Pa3MepPOB KJIETOK, COMPOBOXKICHUE PUCYHKa
MOJMUCAMU U 0003HAUCHUSIMHU ).

JlaGopaTopHas pa6ora 5. Oxpacka 6axrepuii mo I'pamy (2 yaca)
N3YYAEMBIE BOITPOCHI:
1. CymnocTs MeTona okpacku O6aktepuii o ['pamy
Matepuanbl u obopynoBanue. [IpenmerHsie cTekiia, MUKPOOMOJIOTHYECKHE METJIU, CTEKIISIH-
HBI€ ILIIATENN, TUCTUIMPOBaHHAs BOJIA, CIUPTOBKH, 32KUM, KPUCTAJIIN3ATOP, CTEKISTHHBIA MO-
CTHK, MPOMBIBAJIKA, MHUKPOCKOII, TEeHIIHAHBHOJIET, PyKCHH, pacTBOp JItoromns, >TUIOBBIA cOHpT,
KYJbTYpbl CEHHON U KapTO(heIbHON NaJIOUKH.
XOJ PABOTHI:
- Ha onHoOV MoOJ0BUHE CTEKIIa HAHOCAT TOHKUM Ma30K YKCYCHOKHCIIBIX OaKTepHid, Ha IPyron —
KapTo(enpHOM Magouku (CCHHON MaJIOUKH) (M3 MOJIOJBIX, JIYUIIIe CYTOYHBIX KYIBTYP).
- Ma3sku BbICYyHIMBAIOT Ha BO3AyXe, PUKCHUPYIOT TEPMUUYECKU U OKpamuBaioT 1% BOAHBIM pac-
TBOPOM IeHIIMaHBHoJIeTa 1-2 MUH.
- Kpacurens cnuBaroT U, HE IPOMBIBAsi Ma30K BOJOH, 00pabaThIBalOT €ro 1-2 MUH pacTBOPOM
JIrorosst 1o nouepHeHUsI.
- Cnusarot pactBop Jlrorouns, npenapar obecuBeunBatot 0,5-1 MuH. 96-% 3TUIOBBIM CIIUPTOM.
- Ma3ku HeMeUIeHHO THIATEebHO MPOMBIBAIOT BOJOW M JOMOJHUTENBHO okpamuBaioT 0,1%
BOJIHBIM pacTBOPOM (PyKCHHa 2-3 MUH.
- Ilpenapar okOHYATEIHLHO MPOMBIBAIOT BOJIOH, BRICYIIMBAIOT HA BO3JyXe U MHKPOCKOIHUPY-
IOT, MOJIB3YSICh 0ObekTuBOM MI-90.
- Ha npenapare rpammnonioxutenbHbie OaKTEpUH OKPALIUBAIOTCS B CHHE-(DHOJIETOBBIMA, Ipa-
MOTpPHULATENIbHBIE — PO30BO-KPACHBIN LIBET.
Pe3ynbTaThl BBIMOTHEHHOH pabOTHI CAMOCTOATEIBHO HUHTEPIPETUPYIOTCS U OPOPMIISIIOTCS B
TETpajau B BUAE OTUETA.
Conepxanue otueta: 1. Tema, uens pabotsl. 2. JIaTuHCKOE Ha3BaHHE MUKpoopranusma. 3. Me-
TOJMKA MPUTOTOBIIEHUSI MUKpoIrpenapaTa. 4. Mopdonorus kiieTku (pUCyHOK C yKa3aHUEM YBe-
JMYEHUS MHUKPOCKOINA, COXPAaHEHHs] COOTHOLIEHHE Pa3MEpPOB KJIETOK, COMPOBOXKIECHUE PUCYHKA
MOJMUCAMU U 0003HAUCHUSIMU ).

JladopaTopuas pagora 6. BkioueHnsi 6akTepuaabHOii KiIeTKH (2 yaca)
N3YUYAEMBIE BOITPOCHBI:
1. Tumnsl BKIIIOYECHUH, X OMOJIOTHYECKAs POIb.
2. CrocoObl BBISIBJICHHS BKITIOYCHUH.
Marepuanbsl u odopynoanme. [IpeamerHsle cTekia, MUKPOOHOIOTHYECKUE TETIIH, CTEKISH-
HbIE LINATENN, TUCTUIUIMPOBAHHAs BOAA, CHUPTOBKH, 3KUM, KPUCTAJLUIN3ATOP, CTEKIISTHHBIA MO-
CTHK, IPOMBIBAJIKa, MUKPOCKOII, METHJICHOBBIH cuHuil Jlegduepa, pactsop Jlroromns, cmecs Hu-
KH(opoBa, ITUIOBBIA CIUPT, KYJIbTYPbl CEHHON U KapTO(QeTbHON MajJ04KH, KyJIbTypa MacisHO-
KHUCIIBIX OaKTepUl, IPOAOKH, HETpaayupOBaHHAs TUIIETKA.
XOI PABOTDI:
1. BrlsiBneHUE BOJTIOTHHA.
- IIpuroroButh (PUKCUPOBAHHBII Ma30K KyJIbTYPbl MUKpOOpraHu3Ma (KapTogenbHON nalouky,
CEHHOM MaJOYKH)
- OkpamuBaroT Ma30K METHJICHOBbIM cUHUM Jleddrnepa B Tedennn 3 MuH.
- Ma3ok npombIBarOT BOJOM, HE BBICYIIMBAs, HAKPHIBAIOT IIOKPOBHBIM CTEKJIOM U MUKPOCKO-
nupytot (BU-40).
- Ha npenapare nuromiazMa KJIETOK OKpalieHa B rofy0oil 1[BeT, 3epHa BOJIOTHHA — B KPACHO-
BaTO-(PHOJIETOBBIM.
2. Oxkpacka rpaHyJes3bl.
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- Ha cepenuny npeamMeTHOro cTekiia HaHOCAT KaIlTio KyJIbTYPHOU KUAKOCTH MACISIHOKHCIIOTO
OposkeHHsI, JOOABISAIOT Karulio ciaboro pactBopa JIoross, HaKphIBalOT TMOKPOBHBIM CTEK-
JIOM.

- IIpemapatr MHUKpOCKONUPYIOT, MONB3Ysch 00bekTHBOM BU-40. 'panynesa B kieTkax Oaxre-
pHil OKpaMBaeTcs B TEMHO-CUHUH IIBET.

3. OOGHapy>KeHHE TTTUKOTeHA.

- Toukuii Ma30K U3 KyIbTypbl KapTodenapHoi mamouku (Bacillus mesentericus) ¢uxcupyror
cmecbio Hukngoposa B TeueHHH 5 MUH.

- Mazok OKpalllMBalOT KOHIIEHTPUPOBAHHBIM pacTBopoM Jlroross 30-40 cek., MpoOMBIBaIOT BO-
JIOW, HAKPBHIBAIOT TOKPOBHBIM CTEKJIOM M MUKPOCKOMHPYIOT (00bekTnB BU-40).

- 3apucoBaTh KIJIETKH C TpaHyJaMH TJIMKOI€HA, OKPALICHHBIMH B KPAaCHOBATO-KOPHYHEBBIN
IBET.

4. BblIABIIEHHE BKIIOUYECHUN KUPOBOU MPUPO/IBI.

- Ha npenmMeTrHoe CTEKI0 HAHOCAT KaIlIKO BOJHOM B3BECHM MUKPOOpPraHHM3Ma, JOOABISIOT Kal-
o pactBopa cyaana ||, HaKpBIBAIOT MOKPOBHBIM CTEKJIIOM U MUKPOCKOMUPYIOT (0OBEKTHUB
BU-40).

- 3apucoBaTh KJIETKHU C XUPOBBIMH BKIIOUCHHUSIMU, OKPAILICHHBIMH B OpPaH)K€BO-KPACHBIH IIBET.

Pe3ynbTaThl BBIMOIHEHHOH pabOThI CAMOCTOATEIBHO HMHTEPIPETUPYIOTCS U OPOPMIISIIOTCS B

TETpaJH B BUAE OTUETA.

Conepxanue otueta: 1. Tema, uens pabotsl. 2. JIaTuHCKOE Ha3BaHHE MUKpoopranusma. 3. Me-

TOJMKA MPUTOTOBIEHUSI MUKpoIpenapaTa. 4. Mopdonorus kieTku (pUCYHOK C yKa3aHHEM yBe-

JMYEHHS] MUKPOCKOIIA, COXPAHEHHUsS! COOTHOILICHHE Pa3MEpPOB KIIETOK, COMPOBOXKICHUE PUCYHKA

MOJAMUCAMU U 0003HAUCHUSIMU ).

TEMA 6. METABOJIM3M ITPOKAPUOT. KATABOJIM3M. CIIOCOBbI OBECIIEYEHU A
SHEPTUEN — BPOXXEHUE, ADPOSHOE I AHADPOEHOE JIbIXAHUE
JlaGopaTopuas pa6ora 7. CnupToBoe Opo:keHHe. YKCYCHOKHCI0€e OposkeHue (2 yaca)

N3YYAEMBIE BOITPOCHI:

1. CyurHocTb, XUMHU3M CIIUPTOBOTO OPOKEHUS

2. CymHOCTh, XUMH3M YKCYCHOKHCIIOTO OpOKEHHUSI.

[TJIAH 3AHATUA:

[TocTaHOBKa OMBITa O CHMPTOBOMY OPOKEHHIO.

N3y4yenne Mopdoioruu Bo30yanuTeNel ClIupTOBOro OpokeHus — Saccharomyces cerevisiae.

[TocTaHOBKa OMBITAa IO YKCYCHOKHUCIOMY OpOKEHHIO.

N3zyuenue Mmopooruu B30y IUTEICH YKCYCHOKKCTIOr0 Opoxenus — Acetobacter xylinum.

XO PABOTBI:

Marepuanbl u odopynoBanue. [IpenmeTHbie CTEKIIa, MUKPOOUOJIOTHUECKHUE TIETIIH, CIIUPTOBKH,

3a)KUM, CTEKJISTHHAs M30THYTas TpyOKa, IPOMBIBAJIKA, MUKPOCKOI, KOHUYECKHE KOJIObI 00beMOM

250 mi, IpoXOKH, caxapo3a, BaTHble MPOOKM, OMXpoMaT Kajius, KOHLUEHTPUPOBAHHAs CepHas

KHCTIOTA.
1. TloctaHOBKa OMBITAa IO CHUPTOBOMY OPOKEHHIO.

- B xon0y emkocthio 250 mi HanmuBatot S0 mi 20-% pacTBopa caxapo3sl U 0KoJio 1 T pa3Be-
JICHHBIX TIEKapCKUX JPOKKEH.

- Konby 3akppiBatoT mpoOKol ¢ M30THYTON CTEKISHHOW TpyOkoi. Hukuuil koHel TpyOku
OITyCKAIOT B MPOOHPKY ¢ Oaputom (miis ooHapyxkerus CO2).

- Konby ¢ Opoasieii >kUIKOCThIO TTOMENIAIOT Ha BOJSHYIO0 0aHI0, B KOTOPOU MOJEPKUBACTCS
Temrneparypa okoio 35-40 °C.

- Konby ¢ 6poasmieit KuaKOCThIO0 3aKPBIBAIOT BATHOW MPOOKON U OCTABIISFOT MPHU KOMHATHBIX
YCIOBHSX JI0 CIEIYIONIETo 3aHATHS U1l OOHAPYKEHHs CIIUpTa:

e B npobupky k 2-3 M1 OpoaAnIbHON KUAKOCTH AOOABISIOT KPUCTAIUIMK OMXpomara Kainus U
HECKOJIBKO Karellb KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTBHI.

e (Mech OCTOPOXKHO HArpeBarOT HAa CIUPTOBKE. B pe3ynprare peakuuu:

el AN
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K2Cr,07+4H2S04+3C2Hs0H — KoCr2(S04)4+3CH3;COH+7H20

L[BeT >KUIKOCTH MU3MEHHUTCS IO 3€JIEHOr0 BCJEICTBHE OKHCICHHUS XpoMa. Beiaensromuiics yk-
CYCHBII albJeru]] OUIyTUM IO 3araxy.

2. Wzydenue moposoruu BO30yIUTENICH COUPTOBOTO OpPOXKEHUSI.
- ToroBsT pa3zgaBiieHHYIO KaIlIlO U3 OPOIMIIBHOM KUJKOCTH, MUKPOCKOITUPYIOT C O0BEKTUBOM

BU-40.
- Ha pucynke orpaxkaror ¢popMy KIETOK, MOYKYIOIIHUECS KIETKU JIPOFOKEH, KPYIHbIE Karliu

KHUPA B IPOXOKEBBIX KIIETKAX, CHIIBHO MPEIOMIISIONIUE CBET.

3. TlocraHoBKa OIBITA [0 YKCYCHOKHUCIOMY OpOKEHHUIO.
Martepuanbl u odopynoBanue. [IpeqmerHsie cTekia, MUKpOOUOIOTHYECKUE TIETIH, CITUPTOBKH,
32KUM, CTCKJISSHHBIH MOCTHK, TPOMBIBAJIKA, MUKPOCKOII, KOHUYEeCcKHe Koiobl ooremoM 100-150
MJI, [IMBO, caxapo3a, BaTHbIE MPOOKHU, TeHIIHaHBUOJIET.
- B xonnueckue kon0s1 (V 50 M) HanmuBarT ToHkmiA cnoit nuBa (0,5-1,0 cM), 1006aBIsSIFOT caxap
(3-4 %).
- KonOpI 3akpbIBatOT BAaTHBIMU MPOOKAMU U CTaBAT B TepMocTat mnpu temmneparype 30 °C ua 5-7
CYTOK.

4. Nzyuenue Mop(hoJIOTUN YKCYCHOKHUCIIBIX OaKTepui.
- U3 nnenku, obpasyrolieiics Ha MOBEPXHOCTU MUBA, TOTOBIT TOHKUN Ma3oK, (PUKCUPYIOT Tep-
MHUYECKH, OKPAITUBAIOT TeHIIMaHBUOJIETOM, MUKPOCKOHPYIOT ¢ 00bekTnBoM MI-90.
Ha pucynke otpaxarot hopmy kietok Acetobacter xylinum, xapakrep ux codeTaHus, HHBAIIO-
[IUOHHBIE POPMBI (B CTAPBIX KYJIbTYpPaX).
Pe3ynbraThl BBHIMOJHEHHON pabOTBHl CaMOCTOSITEIBHO WHTEPIPETHPYIOTCA U OQOPMIISIIOTCS B
TETpajau B BUJAE OTUETA.
Conepxanue oruera: 1. Tema, uenb padotsl. 2. JlaTuHCKOE Ha3BaHME MUKpoopranusma. 3. Me-
TOJMKA MPUTOTOBIIEHUSI MUKpoIrpenapaTa. 4. Mopdonorus kieTku (pUCyHOK C yKa3aHUEM YBe-
JMYEHHUS] MUKPOCKOIIA, COXPAHEHUS! COOTHOIIICHHE Pa3MEpPOB KIIETOK, COMPOBOXKIECHUE PUCYHKA
MOJAMUCAMU U 0003HAUCHUSIMU ).

JlaGopaTopHas padora 8. MoJiouHOKHCI0€ OposkeHue (2 yaca)
(B MHTepakTUBHOI (popMe — padoTa B MaJIbIX IPyNIax)
[IUTAH 3AHATUA

1. Opranu3annoHHbIH 3Tan (popMUpOBaHUE IPYIIIT)

2. ITonroroBUTENLHEBIN JTAIl.

Kaxxnast Manas rpymmna BBIIOJIHSET 3aJaHUE B TEYEHHUE OTBEJIEHHOIO BPEMEHH. 3ajaya JaHHOTO

sTana — copMyJIUpOBaTh TPYNIOBYIO MO3UIMIO B COOTBETCTBUHU C 3aJJaHUEM.

3anaHue:

1. U3yuuTh CyImIHOCTH MOJIOYHOKHUCIIOTO OPOKEHUS.

2. W3y4nTh cocTaB MUKPODIOPHI MOJIOYHOKHUCIBIX MPOIYKTOB (110 BEIOOPY TPYIIIbI).

Matepuanbl u 06opynoBanue: MoloOYHOKHCIIBIE TPOAYKTHI (Kedup, psokeHka, OUPHUI0K, alu-

JNOMUIMH U Ap., OBOLIHBIE Paccoiibl), IPeAMETHbIE U MOKPOBHBIE CTEKJIA, MUIETKU, MUKPOOHO-

JIOTMYECKUe MeTJIN, MUKPOCKOIN, KpacuTeiu (cmech Hukudoposa, METUIIEHOBBIN CUHUH).

XOI PABOTBI:

- 13 yka3aHHBIX IPOJYKTOB I'OTOBAT TOHKUI Ma30K, BBICYIINBAIOT HA BO3YyXE.

- Ma3zok QuKCHpPYIOT U OIHOBPEMEHHO 00e3xuprBaoT cMechio Hukudoposa B Teuenue 10
MUH.

- Cyxo# Ma30K OKpalIuBaroT B Te4eHUe 4-5 MUH. BOJHBIM pacTBOPOM METHIIEHOBOI'O CHHETO,
IPOMBIBAIOT, BHICYIINBAIOT, MUKPOCKONMUPYIOT ¢ 00bekTuBOoM MU-90. JlenaroT 3apucoBKU
MUKPOOPTraHU3MOB UCCIIEyEMOT0 MPOAYKTA.

3. OcHOBHOI1 ATan — NpoBeeHUE 00CYKJIECHHS 3aJaHNs. 3acayIINBAIOTCS PE3yIbTaThl HCCIEI0-

BaHMsI KaXXJI0W MaJoW TPyMNIoN mo 3amanuto. B 3aBepmennn Gopmymupyercst olree mpeacTan-

JIEHUE, BBIPAXKAIOIEE COBMECTHYIO IO3UIIHIO 10 3aJaHUIO.

4. Pednexcus.
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Pe3ynbTaThl BBIMOJIHEHHON pPabOTHI CaMOCTOSITEILHO HMHTEPHPETUPYIOTCA U OPOPMIISIIOTCS B
TETpaau B BUJE OTYETA.
Conepxkanne oryera: 1. Tema, niens pabotsl. 2. JIaTMHCKOE Ha3BaHME MUKpoopranuzma. 3. Me-

TOJIMKA TMPUTOTOBJICHUsI MUKporpenapara. 4. Mopgonorusi KIeTku (PUCYHOK C YKa3aHUEM yBe-
JMYEHUS MHUKPOCKOIIA, COXPAaHEHHsSI COOTHOLIEHHE Pa3MEpPOB KIIETOK, COIPOBOXKIECHUE PUCYHKA
HOJIIHUCAMU ¥ 0003HAYCHUSIMH).

JlabopaTopHasi paGora 9. bpokeHue NeKTHHOBBIX BellecTB. MaciasitHOKHCI10e Opo:keHue

(2 yaca)

N3YYAEMBIE BOITPOCHI:
1. MacnssHOKHCTIOe OpOKEHHE: CYIIIHOCTh, BO30YAUTEIH, TPOIYKTHI.
2. CymHocTb mpolecca pa3pyleHusl IEKTUHOBBIX BEIECTB C y4aCTHEM MUKPOOPTraHU3MOB.
3. Mukpoopranu3msl, COpaknBaroINe NEKTHHOBBIEC BEIIECTBA.

[TJIAH 3AHATUA:
1. Tlonmy4yeHre HAKONMUTEIBHON KYJIbTYPhI IEKTUHOPA3PYIIAIOUINX OaKTEPUH.
2. Uzyuenue mopdosaornu 6akTepuii IEKTHHOBOTO OPOYKEHUS.
3. CocraBneHne cxeMsbl Iporecca OpOKEHHsI MEKTHHOBBIX BEIIECTB.
4. TlomyuyeHne HAKOMUTEIBHON KYJIbTYPhl MACISTHOKUCIBIX OaKTEPHiA.
5. Uzyuenue mopdonaoruu MacasHOKUCIBIX OaKTepUH.

XOI PABOTDI:

Pa6ora 1. Bpo:xkeHne NeKTHHOBBIX BEIlECTB

Martepuanabl u o6opyaoBanue. [IpeqmerHsie U MOKPOBHBIE CTEKIIA, MUKPOONOIOTHYECKUE TIET-
JM, CIIUPTOBKH, 3aKUM, CTEKJIIHHBII MOCTHK, T€HLIUAHBUOJIET, TPOMBIBAJIKA, MUKPOCKOII, BaT-
HbIE MTPOOKH, 3arOTOBJICHHBIE CHOIIMKH KPAINUBHI U JIbHA, Tpooupku oovemom 100-150 mur, mm-
Ta, BOAsAHas OaHs,

1. IlonyyeHune HaKOMUTENBHON KYJIbTYpPbl IEKTUHOPA3PYLIAIOIINUX OaKTEpuil.

N3 crebneil IpbHA WK KpanMBbl TOTOBAT CHOMMKU JUIMHOM 5-7 CM M CBSI3BIBAIOT UX KOHIIAMHU
HUTKOM.

CHomMKM MoMewaT B O0sblIMe NPOOUPKH, 3aJIMBAIOT UX Ha 2/3 oObeMa BOIONPOBOIHON
BOZIOM U KUMATAT 10-15 MuH.

Boay u3 npobupok camBaioT, 3aJIMBalOT HOBOW MOPIMEN BOABI, TPOOUPKH IJIOTHO 3aKpbIBa-
IOT BaTHBIMM ITPOOKAaMH M BBLAEP)KUBAIOT HA KUIIAIIEH BoJsiHON O6aHe 20 MuUH.

[Tocne ocThiBaHUSI MPOOUPOK B CEPEIMHY CHOMMKOB BCTABJISIIOT KyCOueK CTEOJs JIbHA WM
KpanuBBbl ISl 3apaXCHUS CPENIBI.

3apakeHHble PoOUpKU nomematoT B Tepmoctar npu t 35° C. OTmeuaroT u3MEHeHus, Ipo-
ucxosuMe B npodupkax uepes 4-5 cytok u 1,5-2 Henenu.

2. Wzydenume moponoruu GakTepuii.

Ha npenMeTHOe CTEKJIO CO CHOMMKA OT/KUMAIOT KallTio *KMJKOCTH, T00aBISIOT KAIUIIO pac-
TBOpa J B KJ, HaKphIBalOT MOKPOBHBIM CTEKJIOM M MUKPOCKOIHPYIOT, MOJNb3YsICh O0OBEKTH-
BoMm BI1-40

Ha npenapaTte HaxoJsAT BereTaTHMBHBIE U CHOPYJIMPYIOLIUE KIETKU U CIIOpHl BO30yAMTENeH
nektuHoBro oposkenust (Clastridium pectinovorum u Clostridium felsineum). Bxirouenus
IpaHyJie3bl B KJIETKAaX OKpAIIEHbl B TEMHO-CUHUM IBET.

['oToBAT Ma30K (KOHIIOM CHONHMKA HECKOJIBKO Pa3 MPOBOJAST MO MPEAMETHOMY CTEKIY, BBI-
CYUIMBAIOT, (PUKCUPYIOT TEPMHUECKH, OKPAIIMBAIOT T'€HIIMAHBHOJIETOM |-2 MHH.), MHUKpO-
ckonupytoT nois3ysice OMx100. U3ydyaroT Mopdonornyeckue npu3Haku OakTepuu NEKTH-
HOBOT'O OpOXKEHHs, J1e1al0T 3aPUCOBKHU.

[Tokazarenu Clastridium pectinovorum, Clostridium felsineum

BereraTnBHBIE KIETKH:

- hopma

- pazMepbl
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- COUCTAHHC

Tun cnopoHonIeHU

dPopma criop

OnTumanibHasg TeMIeparypa pocTa

CocraBneHnue cxembl poriecca OpoKeHUsI IEKTHHOBBIX BELIECTB.

PaGora 2. Mac/isitHOKHCJ10€ OpoKeHue.

Martepuasbl 1 000pya10BaHue: KapTodelb, MeJl, CKalbIIeb, PE3HHOBAs MPOOKa, MPEIMETHBIE U

MOKPOBHBIE CTEKJIA, MUIETKH, MUKPOOHOJIOTMYECKHE MEeTIU, MUKPOCKOII, KpacuTenu (cmech Hu-

kropoBa, METUIICHOBBIN CHHUH, pacTBOp JIroross), BoasiHas OaHs, mpooupku oobemom 100 mut,

BOJIA, IUINTA.

1. [TonyueHre HAaKOMMUTEILHON KYJIbTYPhl MACISTHOKHUCIIBIX OaKTEPHIA.

- BrIMBITHII HEOUHIEHHBIN KITyOeHb KapTodels Hape3aT KyOukaMu, 3arodHsII0T UMH O0JIb-
uryto npooupky Ha 1/3 o6bema, 100aBISIOT IIEMOTKY Mela U HAJIMBAIOT BOAY MOYTH JOBEp-
Xy.

- IIpoOupku BeIIEPKUBAIOT HA BoAsSHOM Oane mpu Temneparype 80 °C 10-15 muH.

- IIpobupku 3aKkpeIBarOT MpoOKaMK M MOMEMIAIOT B TEPMOCTAT ¢ Temmeparypoii 25 °C Ha 2-3
TTHSL.

2. N3yuenne mopdoaoruu OakTepuii.

- Ha cepeauHy nmpeiMeTHOro CTeKJIa HAHECTH KaIUIK0 KyJIbTYPaJbHOM JKUKOCTH MacisiHOKUCIIO-

ro 6poxkeHust, 100aBUTh Karutro JIoross, HaKpHITh TOKPOBHBIM CTEKIIOM;

- [Ipenapat MHUKPOCKONIMPOBATH, MOJIB3YSICh 00beKTUBOM X40. CrnenaTh 3apUCOBKH MHUKPOOpra-

HU3MOB UCCIIETyeMOT0 MPOAYKTA.

Pe3ynbraThl BBHIMOJHEHHON pabOTBHl CaMOCTOSITENIBHO WHTEPHPETHPYIOTCS U OQOPMIISIIOTCS B

TETpajau B BUJAE OTUETA.

Conepxanue oruera: 1. Tema, uenb paboTsl. 2. JJaTuHCKOE Ha3BaHME MUKpoopraHusma. 3. Me-

TOJMKA MPUTOTOBIIEHUSI MUKpoIpenapaTa. 4. Mopdonorus kieTku (pUCYHOK C YKa3aHHEM yBe-

JMYEHUS MHUKPOCKOIA, COXPAaHEHHsS] COOTHOLIEHHE Pa3MEpPOB KJIETOK, COINPOBOXKIECHUE PUCYHKA

MOJMUCSAMU U 0003HAUCHUSAMU). 3anl0THEHHAs! Ta0IHIIa.

TEMA 8 A3OTHbII OBMEH, ITPEBPAII[EHUE MUKPOOPT AHU3MAMMU
OPT AHUYECKUI 1 MUHEPAJIBHBIX ®OPM A30TA. BUOJIOTMUECKA I ®UKCAIAA
A30TA CBOBOAHOXNBYINMHU U CUMBUOTUYECKNMHU A3OTOPHUKCATOPAMMN.
Jla6oparopuas padora 10. KiiyoenbkoBbie 6akTepun (2 yaca)
N3YYAEMBIE BOITPOCHI:
1. CumOuotrpodHsbIe a30THUKCATOPHI.
2. 3apaxeHne 00OOBBIX pacTeHHH KITyOSHHKOBBIMH OakTepUsIMH. XapaKTep OTHONICHWH KITy-
OEHBKOBBIX OaKTEepU M pacTEHU.
[TJIAH 3AHATUA:
1. WMsyuenue popmbl KITyOEHHKOBBIX OAKTEPHUIl U pacloyiOKEeHUs UX Ha KOpHSAX OOOOBBIX pac-
TEHUH.
2. V3yueHue aHATOMHYECKOTO CTPOCHHUS KITyOCHBKA.
3. U3yuenue mopdonornyeckux ocoOEHHOCTEN KIIyOeHbKOBBIX OaKTEpHH.
XO PABOTBI:
1. Ha ¢uxcupoBaHHBIX KOPHSIX pa3INUHBIX 0000BBIX pacTEHHH paccMOTpeTh (hopMy, pa3Mepshl,
XapakTep pacroioKeHus KiIyOeHbKOB, 3apHCOBATh.
2. IlpuroroBuTh TOHKMH Cpe3 yepe3 KIyOeHeK, MOMECTHTh B KaIlllo, BOJbl Ha MpEIMETHOE
CTEKJIO, TIOJKPACUTh (DYKCHHOM HJIM METHJICHOBHIM CHHAM M MHKPOCKONHPOBaTh (OKyysip 15,
00bexTHB 40 X). 3apucoBark, OTMETUTH OAKTEPUATBbHYIO TKaHb KIyOeHbKa U HaXoJAIIHuecs B Hel
KIIyOCHbKOBBIE OaKTepuH.
3. TlpuroroBuTh Ma30K /s 00Jiee TOHKOTO U3YYCHUS MOP(HOIIOTHH KITyOSHBKOBBIX OaKTEPHH.
JUise pUroTOBIIEHUS Ma3Ka pa3pe3aroT KIyOeHEeK M OTKUMAIOT KaIlIl0 COKa B KAaIUIO BOZBI Ha
NPEIMETHOE CTEKJIO M XOpOIIO pPa3Mas3blBAlOT MO CTEKIYy. Ma3Kku (UKCHPYIOT TEPMUYECKH,



18

OKpaIlInBaloT (PYKCUHOM WJIM METUJICHOBBIM CHHUM U MUKPOCKOMHUPYIOT C UMMEPCUOHHBIM 00b-
eKTHBOM. /[enaroT 3apucOBKM MUKPOOPTraHU3MOB.

Pe3ynbTaThl BBHINOIHEHHON pPabOTHI CAMOCTOSITENILHO HMHTEPHPETUPYIOTCA U OGOPMIISIOTCS B
TEeTpaau B BUJE OTYETA.

Conepxkanne ordera: 1. Tema, niens padotsl. 2. JIaTHHCKOE Ha3BaHME MUKpoopranuzma. 3. Me-
TOJMKA MPUTOTOBIICHUSI MUKpoIrpernapaTa. 4. Mopdoorus kiieTku (PUCyHOK C yKa3aHUEM YBe-
JMYEHUS MHUKPOCKOIMA, COXpAaHEHHUS! COOTHOIIEHHE Pa3MEpPOB KJIETOK, COPOBOXKIECHUE PUCYHKA
MOJAMUCAMHU U 0003HAUCHUSIMU ).

JlaGopaTopuas padora 11. CBo6oaHOKHBYIIIHE a30TPUKCATOPHI (2 Yaca)
N3YYAEMBIE BOITPOCHI:
1. CBoOOaHOXKUBYIIIHE a30TO(PUKCATOPHI.
2. Ponb cBOOOIHOKUBYIIUX a30T(PUKCATOPOB B KPYTOBOPOTE a30Ta B IPUPOJIE.
[IUTAH 3AHATUA
1. ITosyueHne HaKOMMUTENBHOM KyIbTYyphl CBOOOIHOKUBYIINX a30T(HUKCATOPOB.
2. Usyuenne mopdosoruyeckux ocoOeHHOCTel asordukcatopoB (Ha mpumepe Azotobacter
chroococcum).
Padora 1. IlonyyeHne HakONMHUTEIHHOW KYJIBTYPHl CBOOOJHOKHMBYIIMX a30T(UKCATOPOB (Ha
npumepe Azotobacter chroococcum)
Matepuanbl u odopyaoBanmue. Konbor oobemom 100-150 mu, mapHuUKOBas mouBa, BaTHbBIC
npoOKH, TepMOCTaT, MITaTUB C MPOOMPKaMH, TUCTUIIMpOBaHHas Boja, 10 % pactBop Xxjopuia
xKenesa, caxaposa, ruapodocdar kanus, cynbpaT MarHus, XJIOPH] HATPHsI, CyIb(aT Kaaus, Kap-
OOHAT KaJIbLIU.
XO PABOTBI:
1. IlpuroroBuTh MUTATENBHYIO Cpeay Omou (T/1 AUCTUIUIMPOBAHHON BOABI): caxaposa — 20;
K2HPO4 — 0,2; MgSOs4; NaCl — 0,2; K2SO4 - 0,1; CaCO3z — 5.
2. IMuTaTtenpHyto Cpeny, HEe CTEPUIIN3Ys, pa3IuTh B K0JIObl 00beMom 100-150 mut cnoem 1-1,5 cm
Y 3apa3uTh NapHUKOBOM 1ouBoi (0,5 yailHOM JOXKKH).
3. KonObI 3akpbITh BaTHBIMU MTPOOKaMHU U TIOMECTUTH B TepMocTaT npu t°=28-30 °C.
4. Yepe3 5-7 CyTOK OTMETUTh U3MEHEHUs TUTATEIbHOM Cpelibl 1 OOHAPYKUTh B HEH MAacIHYIO
KHUCIJIOTY: 5 MJI )KHUIKOCTH U3 KOJIOBI EpEeHeCcTH B Mpooupky, 106aButh 2 mit 10 % pactBopa xJio-
puna sxenesa (1) u narpers 10 kunenus. O6pa3zyrouuiicss pacTBOp MacISHOKHUCIIOTO Kejle3a B
MPOXO/IAIIEM CBETE UMEET KPOBABO-KPACHBIN IIBET.
PaGora 2. N3ydyenue Mopdonornyeckux ocoOeHHOCTEeN a30T(HUKCUPYIOLINX MUKPOOPTraHU3MOB
Marepunanbl u obGopynoBanme. HakonutenbHas KyJabTypa a30T(UKCATOPOB, YEpHasl TYIIb,
npeaMeTHble cTeksa, cMech HukudopoBa, pa3OaBieHHbIM KapOonoBblit GykcuH Lumsa (1:3),
MHUKPOCKOII, CTUPTOBKH, 32)KUM, CTEKJISTHHBII MOCTHK, KPHCTAJITU3aTOP, TPOMBIBAJIKA, TTHHIIET.
XO PABOTBI:
1. Jns u3ydenus azotobakrepa (Azotobacter) mpuroroBUTh Ma30K U OKPACUTh €ro M0 METOIY
['mHCa JU1s BBISBIIEHUS KarlcyJl.
2. Ha xoHer| npeMeTHOro cTeKJIa MUKpOOUOJIOTHYECKO MeTei HaHeCTH Kalllio YepHOU TyIIu
¥ B HEE BHECTH HEOOJIBIION KyCOYEK IUJIEHKH a30T(HUKCATOPOB (HA MOBEPXHOCTH CPEAbl), TIIa-
TEJIHO MepPEeMeEIIaTh.
3. PebpoM BTOpOTO MpeAMETHOTO CTEKIIA CIIENIaTh Ma30K IO BCEH MTOBEPXHOCTH CTEKIIA.
4. Ma3ok BBICYIINUTh Ha BO3AyXe U 3apuKcHpoBaTh cMecbio Hukugopona 3 MuH.
5. Ma3ok okpacuTh pa3daBieHHbIM KapOooBbIM (ykcuHoM Lums (1:3) B Teuenue 2-3 MuH.
6. IlpenapaTr mpoMbITh BOJIOH, BBICYIIUTh HA BO3JIyXe U MUKPOCKOIHUPOBATh, MOJIb3YsCh 0OBEK-
tBoM x90. CrienaTh 3aprUCOBKH KJIETOK a30TO0AKTEpa, 3aKITFOYCHHBIX B KAIICYJIbI.
7. Wzyunts nmkenue Azotobacter chroococcum B npmxn3HEHHOM MUKpOIIpenapaTe.
8. Hns m3ydenust Clostridium pasteurianum npuroToBUTh MPKU3HEHHBIH Mpenapar — pa3/ias-
JICHHYIO Karlto.
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9. Ha cepeanny mpeaMETHOTO CTEKJIa HAHECTH KaIUTIO JKUIKOCTH W3 HIDKHHX CIIOEB KYJBTYDBI,
n06aBUTh pacTBOp Jlroross.

10.  Ilpemapar MHKpPOCKONMPOBATh, HCHONB3YsI 00BEKTHB X40, crenarh 3apHCOBKH, 3aMOJHHUTD
TaOIUILY:

[Tokazarenu Azotobacter chroococcum Clostridium pasteurianum

dopma KIETOK

CoueTaHue KJIETOK

Pasmepsl

CrnopooOpa3zoBanue

JBmxenue

Pe3ynbTaThl BBITOTHEHHON PAaOOTHI CaAMOCTOSITENILHO HHTEPIPETUPYIOTCS U O(OPMIISIOTCS B
TETpaay B BU/IE OTYETA.

Conepxanue oryera: 1. Tema, nens pabotel. 2. JlaTuHCKOE Ha3BaHUEe MUKpoopranusma. 3. Me-
TOJMKAa MPUTOTOBIICHUS MUKpompenapara. 4. Mopdomorus KieTku (pUCyHOK C yKa3aHHUEM yBe-
JMYEHHUS] MUKPOCKOIIA, COXPAHEHHUSI COOTHOIIEHUE Pa3MEPOB KJIETOK, COMPOBOXKACHUE PUCYHKA
HOJANKUCAMHU U 0003HAYEHUSIMU ). 3aIll0JIHEHHAs Ta0nuLa.

TEMA 9. BIUSIHUE ®AKTOPOB OKPYXAIOIIEN CPEJIBI HA MUKPOOPI' AHU3MBI.
B3AMMOOTHOIIEHNW S MUKPOOPI"AHM3MOB. OTHOILLIEHU S MUKPOOPI"AHNU3MOB
C PACTEHUAMUY, )KUBOTHBIMU 1 YEJIOBEKOM. ITATOI'EHHBIE
MUKPOOPI"'AHN3MbI
JlaGopaTopHas padora 12-13. ®uTonaroreHHble MUKPOOPraHu3Msbl (4 yaca)
N3YYAEMBIE BOITPOCBI
1. Mukpodmopa puzocheps! 1 pH30IUIaHBI PACTEHUH.
2. DnudurtHas Mukpodopa pacTeHU.
ITJIAH 3AHATHUA
1. Mukpockonuueckoe uccieioBaHue (PUTONaTOreHHbIX OaKTepUi, BBI3BIBAIOILNX MOKPYIO
THWIb KITyOHeH kapToders.
Martepuanbl u o6opyaoBaHue. [lopakeHHbII MOKpOI THUIIBIO KIIyOeHb KapTodens, npeamMer-
HbI€ CTEKJIa, T€HIMAaHBUOJIET, CHUPT, TyIIb YepHas, METUJICHOBBbIM CHUHMU, pacTBOp Jlrorois,
cmech Huxkugoposa, pazdapneHHbil kap6oioBbiil pykcud [uns (1:3), Mukpockorn, COUpTOBKH,
3aKUM, CTEKJISSHHBIA MOCTHK, KPUCTAJUIM3aTOp, NMPOMBIBAJIKA, MHUHIET, MUKPOOMOIOTHYecKas
neTJIs
XO PABOTBI

Bo30yaurens MOKpo#l THUIM KiIyOHEH KapTodens - KOMIUIEKC (PUTOMAaTOreHHBIX OaKTe-
puii, B yactHoctu Bacillus mesentericus Flugge, Pectobacterium aroideae Burgw., Pectobacte-
rium carotovorum Jones., Pseudomonas fluorescens, Pseudomonas xanthchlorum (Schus) Stapp
u JIp.

[IpoBectu uccienoBaHuss MOPQPOJOTUUECKUX M THHKTOPAIbHBIX MPU3HAKOB OaKTEpUid,
BBI3BIBAIOIINX MOKPYIO 'HUJIb KiTyOHel kapTodens. Pesynbrarsl paboTsl 0opMHUTh B TaOnMILy,
CHEIIaTh 3aPUCOBKH.

dopma Okpacka Hamnune [ToxBuxHOCTE | BKtoueHus
KJIETOK o ['pamy crop KarcyJibl 3€pEeH BO-
JIFOTUHA

Conepxxanue oryera: 1. Tema, nensb paGotsl. 2. JIlaTHHCKOE Ha3BaHUE MUKpoopranusma. 3. Me-
TOJIMKa MPUTOTOBIIEHUSI MUKpoIrpenapaTa. 4. Mopdonorus kiieTku (pUCyHOK C yKa3aHUEM YBe-
JIMYEHUS MHUKPOCKOIA, COXPAaHEHHsS] COOTHOILIEHHE pa3MepOB KJIETOK, COMPOBOXKIECHUE PUCYHKA
HOANHUCAMHU U 0003HAUEHUSIMH ). 3all0JTHEHHAs Ta0IuLa.

TEMA 10. MUKPO®JIOPA BO3IYXA, BOJbI, IIOYBbI
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JlaGopaTopHas padora 14. MuKpoopraHusMbl MoUBbI (2 yaca)
(B MHTepakTHBHOI (popMe — padoTa B MaJILIX IPyNIIAaX)
[IUTAH 3AHATUA
1. Opranu3annoHHsIi dTan (popMHUpOBaHUE TPYIIIT)
2. IloaroToBUTEILHEINA dTAall.
Kaxxnast Manas rpynmna BIIOJIHSET 33/1aHHE B TEUEHUE OTBEIEHHOIO BpEMEHU. 3a1a4ya IaHHOTO
sTana — copMyJIMPOBATh IPYIIOBYIO MO3UIUIO B COOTBETCTBUH C 3a/laHUEM.
3anaHue:
1. V3yuuth cocTaB MUKPOGIIOPHI OYBBI.
2. IlpoBecTy aHaIM3 MUKPOOPTaHW3MOB MOYBBI METOJOM IOJCYETa KOJIWYECTBA MUKPOOOB B
Karie cycnensuu (meroa BuHorpaackoro)
Marepuanabl u od6opyaoBanue. lccinenyeMbrii oOpa3sen mouBsl, Bojaa, kKojadoa oobemom 100 mu,
NUIETKA, IPEAMETHOE CTEKJIO, pernapoBalibHas UIJIa, KapOOJOBbBIM SPUTPO3UH, CIIUPTOBKA, BE-
Cbl, CIIUPT, IPOMBIBAJIKA.
XOI PABOTBI:

1. ToTOBAT 2 CycCIeH3UU UCCIEAYEeMOM MOYBHI: 1-F0 HABECKY MOYBHI OEPYT M3 IBETOYHOT'O TOPIII-
Ka Cc TIIyOHMHBI HE MEHee 5 cM; 2-10 U3 3apaHee 3aroTOBJIEHHON oropogHoi noyssl. Ha Becax or-
BEIIMBAIOT 5 T MOYBBI U TIIATEIBHO Pa3MENInBaIOT ee ¢ 50 M1 BOJIBI.
2. JlaroT B3BECH OTCTOSATHCA B TEUEHHME 5 MMH, 3aTEM C MOMOIIBIO MUIIETKH OTOMPAIOT KaIllio
B3BecH 06bemMoM 0,1 MIT M HAHOCAT ee Ha 00e3KUPEHHOE MPEMETHOE CTEKIIO Ha Tiomas 4 cM?.
Jlyist 3TO Ha IPEAMETHOM CTEKJIE C TOMOIIbI0 TOHKOTO MapKepa PUCYIOT KBaJapaT cO CTOPOHAMU
2 cm.
3. C nmoMouip0 MpenapoBaIbHON HWIJIBI PABHOMEPHO PACHpEeAeNisaioT KaIullo MO MOBEPXHOCTH
IPEIMETHOTO CTEKJIA.
4. Ma3ok BBICYIIMBAIOT Ha BO3AyXe, (PUKCHUPYIOT TEPMUYECKH U OKPAIIUBAIOT PACTBOPOM Kap-
6os10BOTO HpHUTpo3uHa B TeueHue 30-60 MuH (B 3aBUCMMOCTH OT KadecTBa Kpacurensi). Kap6o-
JIOBBIM 3PUTPO3UH XOPOLIO MPOKPAIIMBAET MUKPOOPTaHU3MbI i HE OKPAIIMBAET YaCTHUYKH MOY-
BEIL.
5. Uepes 30-60 muH mpemapaT MpOMBIBAIOT BOAOMW, MOJCYIIUBAIOT U PACCMATPUBAIOT MOJ MHK-
POCKOIIOM C IMMEPCHEM.
6. IlogcunThIBatOT KOJIMYECTBO MUKPOOOB B TOJIE 3pE€HUsI MUKpOCKona B 3-4 mMecTax Mas3Ka, Bbl-
BOJIAT CpeiHEE 3HAUEHUE M CPAaBHUBAIOT KOJIMUYECTBO MUKPOOPTaHU3MOB B 2-X UCCIIETYEMBIX 00-
pasuax. Pe3ynpTaThl mojicueTa 3aHOCST B TaOJHILY:
Tabnuua — KosinuecTBO MUKPOOPIaHU3MOB B HCCIIEAYEMbIX 00pa3iiax mouBbl

Uccnenyemast | KonmdecTBo MukpoOOB B nojsix 3peHust | KomudectBo MUKpOOOB B HccIie-
HOYBBI MHUKPOCKOIIA, HIT. JTyeMbIX oOpa3nax (cpenHee 1o
1 2 3 cpenHee paboueii rpymre)
Oropoanast
N3 nBerounoro
ropIIKa

[Tpu pacuete cpeaHero KoIM4ecTBa MUKPOOOB B 1 T MOYBBI HCHOJB3YIOT JaHHbIE Beel paboueit
TpyMITEl cTyIeHTOB. Pacyer BexyT mo gopmyue:

_axe(mm2)x50(mr)

c(mm?2) x 01(mr) x5(2) °

rae: A — KoJIM4ecTBO MUKPOOOB B 1 I TOYBHI,
a — cpesiHee KOJIMYeCTBO MUKPOOOB B I0JIE 3pEHUSI MUKPOCKOIIa (CpeiHee o paboyeil rpyrre)
6 (um?) — mnomans Maska (4 cm? umm 400 Mm?),
¢ — TIOMIA b OIS 3PEHUs MUKpocKoma ( 77 1),
0,1 (M) — 0OBEM KarIH CyCIIEH3UH, B3STOM JIJIsl Ma3Ka,
50 (mn) — 00Kt 00HEM CYCIICH3UH,
5 (2) — HaBecKka MOYBHI.
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YT06bI ONpeIeTUTh TIOMAb IO 3PEHHS MUKPOCKOMA (¢, MM?), yCTAHABIMBAIOT BEIMYMHY pa-
Jyca TOJIsl 3pEHHsI C TOMOIIBI0 OOBbEKTUB-MHUKPOMETPA, KOTOPBINA KIIaIyT HA MPEIMETHBIN CTO-
TMK MHKpockomna. Omnpenenenue Beznercst 00beKTUBOM X90 (MMMepcuoHHbIM). OJHO JeneHue
00bexTuB-Mukpomerpa pasHo 0,01 mm.
[Tpumep pacyera KOIMUECTBO MUKPOOOB: JIOIYCTUM, YTO PAAMYC IOJI 3PEHUS] MUKpPOCKOIa pa-
BeH 0,08 MM, a cpenHee 4ncio MUKPOOOB B mojie 3penus 20, Torna, IoJCTaBUB yKa3aHHBIC 3HA-
YyeHus B GopMyJIy, MOIy4aeTCsL:

_ 20muxpo60os x 400.mm2 x 50.mn

3,14 x 0,082m2 x 0,1mn x 52

Odopmuts BbIBOI 1O paboTe. B BhIBOAE OTpa3uTh KOJIMYECTBO MUKPOOOB B Pa3HBIX HCCIEAye-
MBIX 00pa3ax MOYBBbl, IPOBECTH CPABHHUTEIBHBIN aHATN3 U OOBACHUTH MOJIyUYEHHBIE pe3yJbTa-
THI.

3. OcHOBHOI 3Tan — MpoBeJeHUE OOCYXKIACHHS 3aJaHus. 3aciaylIMBalOTCS MHEHUs, Mpeasarae-
MBIC KaXJI0H Majoi rpyImmoi no 3aganuto. B 3aBepmienun Gopmynupyercs odIiee mpeacTapiie-
HUE, BBIPAJKAIOIIIEE COBMECTHYIO MO3ULUIO 10 33JaHUIO.

4. Pednexcus.

Pe3ynbTaThl BBIMOJIHEHHOH pPabOTHI CaAMOCTOSITETFHO HMHTEPHPETUPYIOTCA U OPOPMIISIIOTCS B
TETpaau B BUJE OTYETA.

Conepxanne oryera: 1. Tema, nienp paboThl. 2. MeToIuKa MOCTAaHOBKHU OMbITa MO BhIpAIIUBa-
HUIO MUKPOOPTaHU3MOB BO3]lyXa, BOJABI U MOYBHI. 3. JIaTHHCKOE Ha3BaHHE MHUKpOOpraHu3Ma. 4.
MeTtoauka mpuUroToBIeHHUsT MUKponpemnapara. 5. Mopdonorus kieTku (pUCyHOK C yKazaHUEM
YBEIMYECHUS MHUKPOCKOIIA, COXPAHEHHUS COOTHOLIEHUE pPa3MEpPOB KIIETOK, CONPOBOXKICHUE DPH-
CYHKa MOJIHCIMHU M 0003HAUCHUSIMH ). 6. 3anoaHeHHas Tabiuna. 7. PacueTsr.

=318x10° MHUKpOOOB/HA | T TOUBBI

JlaGopaTopHas padora 15-16. 3HaKoMCTBO ¢ MeTOJAMH MHUKPOOHOJIOTHYECKOT0 HCCJIe10-
BaHHsI MUKPOOPTraHM3MOB B0O3/1yXa, MOYBBI U BOJbI. 3aKJIaJiKa onbITOB (4 Yaca)
(B MHTepakTHUBHOI (popMe — padoTa B MaJILIX IPyNIIaX)
IIUTAH 3AHATUA
1. OpranuzanroHHbIi 31aI (GopMUpOBaHUE TPYIII)
2. IToaroToBUTEIBHBIN dTAIl.
Kaxxnast manas rpymnna BBIIOJIHSET 331aHKUE B TEUEHNE OTBEJIEHHOTO BpEMEHU. 3aJaya JaHHOTO
3Tamna — copMyIMPOBATH TPYIIIOBYIO MO3UIUIO B COOTBETCTBUU C 3a/laHUEM.
3ananue:
1. V3yuuth cocTaB MUKPOQIIOPHI BOJIbI, TOYBBI U BO3/AYyXa.
2. 3aJI0)KUTh OMBIT 10 M3YYEHHUI0O MUKPOOPTaHW3MOB BOJIbI, TIOUBBI U BO3/lyXa C MPUMEHEHHEM
METO/Ia pa3Be/ICHNU.
Matepuanibl 1 000pya10BaHue: POOUPKH C MICO-TIENTOHHBIM arapoMm, KoJObl CO CTEPHIIbHON
Bos10M (99 wmu1), mpOOUPKHU €O CTEpUIBLHOM BOAOH (9 MiT), YECHOK, JIyK, AMUCKHM aHTUOMOTHKOB,
UMMEPCHOHHOE Macjo, 00bEKTHB-MUKPOMETP, MOKPOBHBIE CTEKJIA, CTEPUIIbHBIE MUKPOIHUIIETKU
Ha 1 M u 10 My, mecoyHblie Yachl, CTepribHBIC Yamku [letpu, konbouku Ha 50 mil, KBapieBas
JaMIia, BoJsiHast GaHsl, BECHI, IIMATeNs, KapaHJally 110 CTEKIy, IpenapoBaIbHbIE UIJIbI, IITATUBBI
JUISI IPEAMETHBIX CTEKOJI, JIOTKH.
XO PABOTBI

Muxpobuonocuueckuii ananuz 6030yxa memooom ocaxcoerus. IlutatensHyro cpemy, Mo-
TOTOBJICHHYIO U MPOCTEPHIIN30BAHHYIO HA MPEIBbIIYIIEM 3aHITHH, HAaJ0 MEPEHECTU B CTEPUIIb-
Hble Yamku [lerpu. CTepuiibHBIA TUTATENbHBIA MACO-TIENITOHHBIN arap-arap pacIulaBisIOT, M0-
rpy3uB npodupku Ha 20-25 MUH. KOT/Ia OH pacIjIaBUTCA, MPOOUPKY OepyT B MpaByio pyKy. JIBy-
M MajlbliaMU JIEBOU PYKH (CPEIHUM M YKa3aTelIbHbIM) BHIHUMAIOT U3 MPOOUPKU MPOOKY, O0IIb-
IIMM TATBIEM ¥ MH3HMHIIEM 3TOH K€ PYKH MPUIIOJHUMAIOT KPBIIIKY 3apaHee IMOATOTOBICHHON
cTepmibHOM yamiku [leTpu Tak, yTOOBI B II€Th MEXKAY KPBIIIKON M YalIKOW MOTJIa IPONTH BepX-
HSI 4acTh NPOOHMPKH, OBICTPO BBUIMBAIOT PACIUIABIIEHHBIN arap-arap M 3akpbIBaloT yamky [ler-
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pu. Crerka rnokaymBasi yaliky, pacrpeiessioT Cpey paBHOMEPHO MO €€ JHY U OCTaBIISIIOT CTO-
ATh HA POBHOM MIOBEPXHOCTH.

Korna arap-arap moiHOCTBIO OCTBIHET M 3aTBEPJAEET, MPOU3BOJAT IMOCEB MUKPOOPTaHM3-
MOB U cIiop u3 Bo3ayxa. [l atoro npurortosiieHHsle yamku [lerpu (2-3) pazmemaior B MecTax
pa3HbIX HCCIEAYEeMOro MOMEIIEHUs U Ha 5 MUH OTKPBIBAaIOT KphIIKU. [Ipu 3TOM MuKpoopra-
HU3MBI U CIOPBI, COAEPKAILUECH B BO3/1yX€, IOCTENEHHO OCAX/IAI0TCA HAa OTKPBITOM MOBEPXHO-
CTH arap-arapa. Yepe3 5 MHUH YallKu 3aKpbIBAIOT U HA OOKOBOM MOBEPXHOCTH KPBILIKA BOCKO-
BbIM KapaHJAlllOM OTMEYaroT, KTO U rae npousBogu noces. Yamku [lerpu 3aBepTriBatoT B Oy-
Mary ¥ MoMemiaroT B TepMOCTaT Ha 7 aHed mpu Temieparype 23-26 °C. B tepmocTaTe yanmku
[TeTpu nepkat KpbIIIKaMH BHU3, YTOOBI KOHICHCUPYIOIIASCS Bllara He CMavKBaja MOCEB.

MO0’KHO ITOCTaBUTH OMBIT: IPOU3BECTH IIOCEB U3 BO3yXa B OJHUX U TEX K€ YCIOBHUAX B 4
yamku [leTpu: oJHy U3 HUX OCTaBUTH JJIsi KOHTPOJIS, BO BTOPYIO MOJIOKHUTh HEMHOT'O PacTepTo-
r0 JIyKa WIA Y€CHOKA, B TPEThIO — IMCKU aHTHOMOTUKOB (PACCTOSHUE MEXy AUCKaMU 2-3 cM),
YyeTBepTyIo yalky [letpu B packpbITOM BHJIe IOJABEPTHYTH o0OnyueHuo Y OJI-mydyaMu B TeUeHHE
20 muH. Pe3ynbTaThl 3aJI0)KEHHBIX OIBITOB Oy IyT BBISICHEHBI Ha CIIEIYIOIIEM 3aHITHH.

H3zyuenue Mukpoopeanusmos 800bl U NOUEbl MEMOOOM pa30asieHus (Memoo numamensb-
HbIU a2apoeuiX NAAcmuHokK). T OTOBST CyCIIeH3HIO TOYBBI MM OepyT MpoOy BOABI (JIydine U3 Ka-
KOro-HUOYAb 3aKPBITOTO BOJOEMA).

[ToaroToBneHHbIE CTEPUIIBHBIE KOJOBI M MPOOUPKH HYMEPYIOTCS MO TOPANKY (KOJIOBI
1,2,3; mpobupku 1,2) u BeayT nmocreneHHoe pa30aBieHue MOYBEHHON CYCIIEH3UH U BOJBI IO Clie-
nyromen cxeme: 1 mut uccrenyeMoil Boasl win 1 T mouBsl nepeHocsat B koady Ne 1 (99 mia cre-
pWIBHOI BOABI), omy4atoT 1-e paz6asienue no 0,01. Conmepkumoe KOIOBI B30ANTHIBAIOT, CTE-
PWJIBHOM MUIETKON O0TOMparoT 1 MJI KUAKOCTH U HepenuBatoT B mpodupky Nel (9 mi crepuiib-
HOM BOJbI) — nonyvaroT pazbasienue 0, 001. OtOuparor u3 kon0br Ne 1 eme 1 M pactBopa u
npuIuBaioT ero B Kooy Ne 2 (99 mu crepunpHOit BoAbl) — nmonydatoT pasdasnenue 0,0001. M3
k01061 Ne 2 oroupator 1 mi B mpobupky Ne 2 — momyqatot pazoasienue 0,00001. M3 kon6br Ne 2
otOuparoT 1 mMi pactBopa M NpuinMBalT B kojaOy Ne 3 — momyuaroT mocliefHee pa3daBiieHHE
0,000001. ITpu pazbaBiaeHUH KaKblii pa3 MOJIb3YIOTCS CTEPUIIbHON MUIIETKOM.

[Tocne TmareabHOro B30ANTHIBAHUS COJEPKUMOTO BCeX COCyAoB OepyT u3 kaxmoro 0,1-
1,0 MJT )KUJKOCTH W BBUIMBAIOT B OT/ACNIbHBIC Yaliky [leTpu Ha emie Terslii arap-arap. Ha 6oko-
BOIl cTeHke yamiku [lerpu unu Ha Oymare, B KOTOPYIO OHA 3aBEpHYyTa, OTMEYAIOT CTENEHb pas-
OaByieHus. Bce yamiku OCTaBISIOT Ha HEIEI0 B TepMOCTaTe BHavane (2 JHs) Ipu TeMmrepaType
30 °C, a 3atem nipu 20-23 °C.

3. OcHOBHO# 3Tan — MpoBeAeHue O00CYXIEHUS 3a7aHus. 3aciIylIMBalOTC MHEHHMs, IpeJyiarae-
MbI€ Ka)KJIOM MaJioil rpymmou mo 3agaHuto. B 3aBepmenun Gpopmynupyercs: obiiee npencraniie-
HUE, BBIPAJKAIOLLEE COBMECTHYIO TIO3ULIMIO 110 3aJaHUIO.

4. Pednexcus.

Pe3ynbTaThl BBIMOTHEHHON pabOTHI CaAMOCTOATEIBHO HWHTEPIPETUPYIOTCS U OPOPMIISIIOTCS B
TETpajau B BUJAE OTUETA.

Conepxanne oryera: 1. Tema, nienp paboTel. 2. MeToauKa MOCTAHOBKH OIBITa MO BBIpAIIMBa-
HUIO MUKPOOPTaHU3MOB BO3/1yXa, BOJbI U MIOYBHI.

JladopaTopHnasi paGora 17-18 (4 yaca)
IToacyeT KoOJIOHMIT MUKPOOPTraHU3MOB B II0CEBaX U3 BO3/1yXa, MOYBbI M BOJABI.
(B MHTepakTHBHOI (popMe — padoTa B MaJILIX I'PyNIIaX)
[IUTAH 3AHATUA

1. Opranu3annoHHbIH 3Tan (popMUpOBaHUE IPYIII)
2. IToaroTOBUTEIHLHEIN 3TAIl.
Kaxxnast Manas rpymmna BBIIOJIHSET 33JaHUE B TEUEHHUE OTBEJIEHHOIO BPEMEHU. 3ajaya JaHHOTO
3Tana — copMyJIUPOBaTh TPYNIIOBYIO MO3HUIIMIO B COOTBETCTBUHU C 33JJaHUEM.
3aganue:
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1. IToncyer KOMOHUN MUKPOOPTaHU3MOB Ha arapoBbIX IMJIACTHHAX C [TOCEBOM U3 BOJABI U MOYBbI
IPY Pa3HbIX pa30aBICHUSIX.
2. Iloacyet KOIOHMI MUKPOOPTaHU3MOB B Hamikax [leTpu ¢ moceBom u3 Bo3ayxa.
3. MUKpPOCKOIHUYECKOE N3yUeHNE MUKPOOOB BOJIbI, TOUBBI U BO3IyXa.
Matepuanbl u odopyaoBanue: yamky [leTpu ¢ mocessHHBIMU Ha MPEABIAYIIEM 3aHITUH KYyJb-
TypaMd MHKPOOOB, MUKPOCKOII, MPEAMETHBIE U TOKPOBHBIC CTEKJIA, WTJIbI, IMETIN, COIUPTOBKA,
METHJICHOBBIM CHUHHM, (GYyKCUH, UMMEPCUOHHOE Macio, KapaHJallk MO CTEKIY, CYETUYHUK KOJO-
1307078

Xon paboThl

IIpoBecTn onucaHue KOJIOHUNM MUKPOOPraHM3MOB, BBIPOCIIMX HA IUTATEIbHOM Cpeie IO
CIIEYIOIIMM IOKa3aTessiM: popMa, MOBEPXHOCTbh, Kpai, IIBET U JUAMETP.

Iloocuem uucau xononuti 6 uawxax Ilempu c nocegom u3 600vl UlU NOYEbL NPU PAZHBIX
pasoasnenusx. B gamku [letpu, Ha KOTOPHIX yKa3aHO pa30aBlieHUE CYCIICH3UU, MOJICYUTHIBAIOT
YHCIIO KOJIOHUI MUKPOOOB U PAaCCYUTHIBAIOT UX KOJIMYECTBO HA 1 MJI MccaeayeMoid BOAbI Win 1 T
MOYBBI.

JlenaroT BBIBOJ O CTENEHU 3arpsi3HEHHOCTH BOJIbI WJIM O HACBHIIIEHHOCTH MOYBBI MUKPOOP-
raHU3MamH.

Iloocuem xonuvecmea xononuu 6 uyawikax Ilempu npu npamom nocese u3 gozodyxa. Pac-
CMaTpUBAIOT B Yamikax [leTpu KOJIOHMH: OPMEHTHPOBOYHO OMPENEISIOT, K KaKOW TpymIe MUK-
POOPraHU3MOB OTHOCHUTCS Ta WJIM MHAs U3 HUX, OMHUCHIBAIOT HanOOJee HHTEPECHBIE TPYIIIBI KO-
noHu#t (ux Gopmy, BET, OUEpTaHUs Kaps, TOBEPXHOCTH U T.A.). [l0JCUNTHIBAIOT YMCTIO KOJOHUN
B yamkax [leTpu u paccuuThIBalOT KOJIM4ecTBO MUKpOOOB B 10 11 Bo3ayxa. [lpu aTomM yunutsiBa-
I0T CIIEAYIOIIee: M0 NMPUOIU3UTENbHBIM mojcueTaM (OMmensiHekuit) Ha momaaun B 100 cM? B Te-
YEHUU 5 MUH OCEJAET CTOJIBKO CIOP U MUKPOOPTraHU3MOB, CKOJIBKO UX cojepkutcs B 10 11 BO3-
nyxa. Jlomyckaer Takxke, 4TO KaXkKJasi KOJIOHHUS BBIPOCTIa U3 OJJHOM KIIETKU WU CIOPHI.

MUKpPOCKOIIMYECKUE HCCIICIOBAaHIE MHKPOOPTAaHM3MOB U3 HaWOoJiee MHTEPECHBIX KOJIO-
HUH, BbIpocux B yamkax [lerpu. ['oToBsT hukcrpoBaHHBIC M OKpAallIECHHBIE MPENapaThl U pac-
CMaTpUBAIOT C UMMEPCHUOHHBIM 00BEKTHBOM.

3. OcHOBHOI 3Tan — MpoBeJeHUE OOCYXKICHUS 3aqaHusl. 3aciaylIMBAIOTCS MHEHUs, Mpenasarae-
MbI€ KaXJIOM MaJloi rpymmou mo 3agaHuto. B 3aBepenuu Gpopmynupyercst ob1iee mpencraBiie-
HUE, BEIPAKAIOIIEE COBMECTHYIO MO3HUITUIO 110 33JaHUIO.

4. Pednexcus.

Pe3ynbrarhl BBIMOJHEHHOW pabOTHl CaMOCTOSITEIBHO HHTEPIPETUPYIOTCS U O(QOPMIISIIOTCS B
TEeTpaau B BUJE OTYETA.

Conepxanue oruera: 1. Tema, uenb paboTsl. 2. JlaTuHCKOE Ha3BaHME MUKpoopraHusma. 3. Me-
TOJIMKA MPUTOTOBIIEHUSI MUKpoIrpenapaTa. 4. Mopdonorus kiieTku (pUCyHOK C yKa3aHUEM YBe-
JTUYEHUS] MUKPOCKOIIA, COXPAHEHHsI COOTHOIIEHHE Pa3MEpPOB KIIETOK, COMPOBOXK/IEHUE PUCYHKA
MOJMUCAMHU U 0003HAUeHUAMH). 5. Pacdyer kommdecTBa MUKPOOPTaHU3MOB Ha | MII UccieryeMoi
BOJBI WK 1 T MOuBHI, 1 M BO3/IyXa.

6 IMJAKTUYECKHUE MATEPHUAJIBI U1 KOHTPOJIAA (CAMOKOHTPOJIA)
YCBOEHUSA YYEBHOI'O MATEPHUAJIA

6.1 OneHouHble cpeacrea, mnoxka3saTeJimu H KPUTCPUHA OUCHUBAHUA KOMIIeTeHI[ M i

Nupexc | Ouenounsie | Ilokasate- Kpurepuu onennBanus copMupoBaHHOCTH KOMIIETCH-
KOMIIe- CpencTBa | JIM OLICHH- 115071
TEHIUHU BaHUsI
[1K-2 Tecr Huszkuii | Ctyaent Habpan menee 60 % 6annos;
(aeyno-
BJIETBOPH-
TEJILHO)
[Toporo- | Ctynent Habpan 61-74 % ot oO1iero uncna 0aios;
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BbIH (y10-
BJIETBOPHU-

TEJILHO)

bazoseiit | CtyneHT Habpan 75-84 % ot obriero yucia 6aios;
(xopor10)

Bricokuii | Ctynent HaOpan 85-100 % ot olriero uncia 6amios.
(0TIIMYHO)

[1K-2 ®poHTalb- Huszkuii | CtaBuTCS, €ClIM CTYICHT OOHApYKHBAaeT HE3HAHUE OTBETA
Hpld Wi | (HeyHAOo- | Ha COOTBETCTBYIOLIMI BOIPOC, JOMYCKaeT OIIMOKU B
WHAWBUIY- | BIETBOPH- | (POPMYITUPOBKE ONPEACTCHUNA M MPAaBUJ, UCKAKAIOIINE MX
aJIbHBIN TEJIbHO) | CMBICH, OECHOPSI0YHO U HEYBEPEHHO M3JaraeT MaTrepua.
YCTHBIN Onenka «2» OTMEUYAaeT Takue HEAOCTaTKU B IOATOTOBKE
olpoc  Ha CTYZ€HTa, KOTOpBIE SIBJIAIOTCA CEPhE3HBIM MPENSATCTBUEM
nabopatop- K YCHEIHOMY OBJIAJICHUIO IOCIEAYIOLUM MaTepUaJIOM.
HOM  3aHdA- | [loporo- | CtaBuUTCS, €clii CTyACHT OOHApYXHBAeT 3HAHWE U MOHU-
TUU BbIM (YIO- | MaHME OCHOBHBIX IOJIOXKEHUH H3y4yaeMOIo BOIIPOCa, HO:

BJIETBOpHU- | 1) M3/araeT mMarepuan HEMoJHO U JAONYCKAaeT HETOUYHOCTH
TEJNBHO) | B ONpEIENICHUH TOHATUH Wi (pOpMYyIMpOBKE MpaBHil; 2)
HE YMEET JIOCTaTOYHO IIyOOKO U JI0Ka3aTelbHO O0OOCHO-
BaTh CBOU CY’K/I€HUS U NPUBECTH CBOM IPUMEPHI; 3) U3Ja-
raeT MaTepuas HEeloclIe0BaTeNbHO U JOIYCKAeT OLINOKY.
bazoBbiit | CTaBUTCS, €ClIM CTYAEHT AA€T OTBET, YAOBIETBOPSIOLINI
(xopow10) | TeM ke TpeOOBaHMSIM, YTO UM Ul OLIEHKHU «5», HO JOITyC-
kaeT 1-2 omuOKM, KOTOPBIE CaM YK€ UCIPABJISIET.
Beicokuit | CtaBuTcs, eciu CTyAEHT: 1) MOJNHO U apryMEHTHPOBAHO
(OTNMYHO) | OTBEYAET HA M3ydYaeMbIC BOMPOCHI; 2) OOHAPYKHBACT TI0O-
HUMaHHE MaTepualla, MOKeT 000CHOBATh CBOM CYKICHUS,
IPUMEHUTD 3HAHMSI HA NIPAKTUKE, IPUBECTU HEOOXOIUMBIE
IPUMEPBI HE TOJIBKO MO YYEOHUKY, HO U CaMOCTOSITEIbHO
COCTaBJICHHBIC; 3) M3JIaraeT MaTepuai MociaeJ0BaTeIbHO 1
IIPABHJIBHO.
[1K-2 Komnnoksu- Huzkuit | CtyneHT oOHapyXUBaeT He3HaHUE OOJIbLIEH YacTh COOT-
yM (Heyo- | BETCTBYIOILErO paszjenia M3y4aeMoro marepuaia, JOIyc-
BJIETBOPHU- | KaeT OMMOKH B (OPMYJIMPOBKE OMpEAETIeHUNH M IMpaBUII,
TEIbHO) | UCKaXKaIOLUME UX CMBICH, OECHOpsSA0YHO U HEYBEPEHHO
nznaraer marepuain. Ormerka "2" oTMeudaeT Takue Heno-
CTaTKU B IIOJIFOTOBKE, KOTOpBIE SIBISIOTCS CEPHE3HBIM
IPEMSATCTBUEM K YCIEHIHOMY OBJAJIEHHUIO IOCIENYIOUIUM
MaTepUajIoM.
IToporo- | CtyneHT oOHapyXMBaeT 3HAHHE U NMOHMMaHHE OCHOBHBIX
BbII (Y10- | MOJIOKEHUH JaHHOM TeMBbI, HO:
BJIETBOpHU- | 1) M3NaraeT MaTepuan HEMoJHO U JAONYCKAaeT HETOYHOCTH
TEIbHO) | B ONpPEIEICHUU MOHITHH WIN QOPMYIUPOBKE MTPaBUII,
2) He yMeeT MOCTAaTOYHO TIyOOKO M JoKa3aTelbHO 000C-
HOBaTh CBOU CYKIECHMSI U IPUBECTH CBOU IIPUMEPBHIL;
3) uznaraer MaTepuai HEMocCiel0BaTeIbHO M JIOIMYCKaeT
OLIMOKH B S3bIKOBOM O(DOPMIIEHUH M3JIaraeMoro.
bazoBbiit | CTyneHT Da€t OTBET, yIOBJIETBOPSIOIIMM TEM ke Tpedo-
(xopomio) | BaHUAM, YTO U JUIs oT™MeTKH "5", HO momyckaet 1-2 ommob-

KH, KOTOpBIE caM K€ HCIpaBIseT, U 1-2 Hemouéra B I0-
CJIEIOBATENILHOCTH U SI3BIKOBOM O(OPMIICHHH H3JIaraeMo-
TO.
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Boicokuil | 1) momHO u3naraeT U3y4eHHBI Marepual, Ja€T MpaBUIlb-
(OTIMYHO) | HOE OmpenesieHNuE MOHSATUH;

2) oOHapy>XMBaeT MOHUMaHUE MaTepraja, MOXXeT 000CHO-
BaThb CBOU CYXJEHHUS, NPUMEHUTb 3HAHUS Ha IPAKTHKE,
MPUBECTH HEOOXOIUMBbIE MPUMEPHI, B TOM YUCIIE U CaMO-
CTOSATEIILHO COCTABIICHHBIE;

3) u3naraer marepuan IMOCJIeJOBAaTeIbHO U MPABHIBHO C
TOYKH 3PEHUSI HOPM JIMTEPATYPHOTI'O SI3bIKA

[1K-2 KonTposib- Huzkuii | [loutn HU4YEro He CMOT BBINOJHUTD MPABUIIBLHO;
Has pabota (weyno-
BJIETBOPH-

TEJIHO)

[Toporo- | Yacto omubancs, BBIMOJIHUI MPABUIBLHO TOJIBKO MOJIOBH-
BbIH (YII0- | HY 3aJlaHUI;

BJIETBOPH-

TEJILHO)

bazoBelii | BeimonHui Bee 3aaHus, HHOTIA OIIHOAaCs;

(xopor10)

Bricokuii | BeInmosHWI BCe 3ajaHKs TPaBUIIBHO.

(0TIIMYHO)

[TK-2 Pedepar Huzkuii Tema pedepara He pacKkpbITa, 0OHAPYKUBACTCS CyIIC-

(weyno- CTBEHHOE HEITOHMMaHUE MaTepuaa, uiu:

BJIETBOpPHU- | MH(pOpMALUs NPECTABICHA B HEIOCTATOYHOM O0BEME;

TEJIBHHO) HE YKa3aHbl HICTOYHUKH WH(OPMALIUU WM UX HEJ0CTa-
TOYHOE KOJIMYECTBO;
o(opMIIEHHE HE COOTBETCTBYET TPEOOBAHUSIM HOPMO-
KOHTPOJISL.

IToporo- | Tema pedepara packpbiTa, CyTh MaTe€pHaia yCBOEHa, HO:
BBl (yI0- | nH(GOpManus NpeACTaBIeHa B OTPAHUYCHHOM 00BEME JTH-
BJIETBOpHU- | 0O HE BIOJHE COOTBETCTBYET TEME U IJIaHY;

TEIbHO) | UCTOYHUKH MH(OpPMALUK B OTPAHUUEHHOM KOJMYECTBE;

B 0()OpMJICHUH HUMEIOTCS TpyOble HECOOTBETCTBUS TpPebo-
BaHUSIM HOPMOKOHTPOJIS.

bazosbiit | Tema pedepaTa MOTHOCTBIO pacKpbITa, MaTEpHall YCBOEH,

(xopormio) | HO:
MCTOYHUKY MH(OPMALlUU B OTPAHUYEHHOM KOJIMUYECTBE;
B 0(pOpMIICHUH UMEIOTCS CYLIECTBEHHBIE OTCTYIUIEHHUS OT
TpeOOBaHNT HOPMOKOHTPOJISI.

Bricokuit | Tema pedepata moHOCTBIO PaCKpbITa, MaTepUall IPOMII-
(OTIMYHO) | MIOCTPUPOBAH a/IeKBaTHBIMHU MPUMEPAMH;

UCTOYHUKH MH(POPMALIUHU aJIEKBATHBI TEME, IPUBEICHBI B
JIOCTaTOYHOM KOJINYECTBE;

CTHJIb U SI3BIK U3JIOKEHUS HAy4YHbIE, IPABUIILHBIE;

TEKCT O(POPMIIEH B COOTBETCTBUU C TPEOOBAHUSIMU HOP-
MOKOHTPOJISL.

[1K-2 Otuer 1o | He 3auTeHO | BricTaBnsiercs cTyneHTy, eciu paboTa BBINOJHEHA IPU
naboparop- nomoun npenonasarens. Otuer odopmiieH ¢ rpyObIMU
HOW pabore HapyLICHUSIMY,

(pabore B | 3aureHo | BwicTaBisercs CTylneHTY, eciii paboTa BBIOJIHEHA CaMo-

MaJIbIX
rpynmnax)

crosTennbHO. OT4eT OQOPMIIEH B COOTBETCTBHU C TpeOo-
BaHUSIMH.
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6.2 IlpomeskyToUHas aTTeCTAlMSA CTYI€HTOB MO JUCHHUILINHE

IIpomexxyTouHast arrecTanys sSBJISICTCS NPOBEPKOM BCEX 3HAHUM, HABBIKOB U YMEHUU
CTYAEHTOB, IPUOOPETEHHBIX B IIpOLECCE U3YUEHUS TUCHUILIMHBI. POPMOI TPOMEXYTOUHOH aT-
TECTaLUHU 10 AUCLUIUIMHE SBJISIETCS 3a4€T C OLICHKOM.

JUid oueHuBaHUS PE3yJIbTaTOB OCBOCHUS JUCLMILUIMHBI IIPUMEHSIOTCS CIEAYIOIUE KpH-
TEPUU OLICHUBAHUS.

Kpurtepun oueHNBaHMs YCTHOI'O OTBETA HA 3a4eTe C OLEHKOM

Orenka

Iloka3arenu orieHKU

OTJIINYHO

Marepuan H3J10%KEH T'PaMOTHO, B ONPEAEIECHHON JIOTHYECKOW IOCIIe10BaTEIbHO-
CTH, TOYHO UCIIOJIb3YETCSI TEPMUHOJIOTHSL.

[loka3aHo yMeHHE WUIIOCTPUPOBATh TEOPETUUYECKUE IOJIOKEHUS KOHKPETHBIMU
MIPUMEPAMH, TPUMEHSTh UX B HOBOU CUTYAIIUH.

[Ipo1IeMOHCTPUPOBAHO YCBOEHUE paHEE HU3YUYEHHBIX COMYTCTBYIOIIMX BOIIPOCOB,
c(OpPMUPOBAHHOCTH M YCTOWYMBOCTH KOMITETEHITH, YMCHHUI U HABBIKOB.

OTBeT npo3ByYal cCaMOCTOSITENIbHO, 0€3 HAaBOASAIIUX BOIIPOCOB.

JonyuieHnsl 0JlHa — 1B€ HETOYHOCTH IPU OCBELIEHWH BTOPOCTEIIEHHBIX BOIPOCOB,
KOTOPBIE UCITPABIISIIOTCS MO 3aMEYAHHIO.

Xopo1io

OTBeT yIOBIECTBOPSICT B OCHOBHOM TPEOOBAaHUSM HA OLICHKY «5», HO TPU 3TOM
MMEET OJIMH M3 HEJ0CTATKOB:

- B M3JIOKCHUU JIOMYIICHBI HEOOJbIME MPOOEsbl, HE MCKA3HMBIIUE COACPIKAHUC
OTBETA,

- IOTYIIIEHBI OJIUH — JIBa HEJ0YETa IPU OCBEIICHHH OCHOBHOTO COJICPKaHMS OTBE-
Ta, UCIIPABJICHHBIC 110 3aMEYAHHUIO TIPSO/ IaBaTelIs;

- JIOTyIIeHbl OMKMOKa WK 0ojiee JBYX HEJOYETOB IPU OCBEIICHUU BTOPOCTEIICH-
HBIX BOIIPOCOB, KOTOPBIE JIETKO MCIPABJISIFOTCS 110 3aMEYaHUI0 IIPEIo/1aBaTelIsl.

Y nosie-
TBOPUTEIb-
HO

CTy,HeHT 3HACT U IMOHHUMACT MaTCpUall 110 SaﬂaHHOﬁ TEMC, HO HM3JI0XCHUEC HCIIOJI-
HOC, HCIIOCJICOAOBATCIILHOC, NOIIYCKAIOTCA HCTOYHOCTHU B ONPCACICHUU HOHﬂTHﬁ,
CTYACHT HC MOKCT 000CHOBATH CBOM OTBETHI Ha YTOYHAOIHUE BOIIPOCHI IPCIoga-
BaTCJId.

Heynosine-
TBOPUTEIIb-
HO

CTyAeHT JomycKaeT OMMOKY B OMpENeiIeHUH MOHSTUN, UCKAXAIOIINe UX CMBICIH,
OecropsIoUHO U HEYBEPEHHO M3jlaraeT mMarepuai. Jlemaer omuOKM B OTBETaX Ha
YTOUHSIIOIINE BOMPOCHI MPENOAaBaTeNst

6.3 TunoBble KOHTPOJILHBIE 32/IaHUS WM HHbIE MATEPHAJIbI, HE00X0AUMBbIE 1JIsl OLeHKHU

PEe3yJbTAaTOB OCBOCHUSA TUCHHUIIIMHBI

TecToBoe 3amanue M IMPOBCPKH HAaYAJIbHBIX 3HAHUM (BXO):[HOI>'I KOHTpOHL)

Bapuant

Bri0epuTe Bce BepHbIE OTBETHI

1. K mpokaproraMm OTHOCATCA:

A) 6akrepun; b) xmamunomonana; B) npoxoku; ') cuHe-3eneHbie Bogopociu

2. K mapoBUIHbIM OaKTEpUsSM OTHOCSTCS:

A) nurokokku; b) ctpentokokku; B) qumnnobakrepuu; [') cnmpuiiist

3. K najioukoBUHBIM OAKTEPUSM OTHOCSATCS:

A) terpakokku; b) caprunsl; B) crpenrobakrepuu; [') 6annsuibt

4. K u3BUTHIM OaKTepHsIM OTHOCSTCS:

A) monoxokku; b) BuOpuonsr; B) crapunokokku; I') ciupoxerst

5. J1nst npoKapuOTHON KJIETKU XapaKTEepHO HAIMYUE B KJIETKE TAKUX CTPYKTYp Kak:
A) sapo c sapeikom; b) annmapar Nonemku; B) Hykneoun; I') pubocomsr;

1) mnazmunel; E) Mutoxonapun

Bri6epute ovH BEpHBIl OTBET

6. bakrepun pa3sMHOXKarOTCS:

A) nonoBeM criocoboM; b) 6ecnionsiM criocobom; B) criopamu; ') Bce 0TBETHI BEpHBI
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3aKOHUYHUTE MPEJIOKEHUE

7. bakTepuanbHbIi HOTOCHHTE3 Ha3bIBACTCS
HanpoTtuB, kax0oro Bapuanta 0TBeTa OCTaBbTE 3HAK + (/1) WK 3HAK — (HET) €CJIM BbI COTJIACHBI
(He coryiacHbl) € IPEIJI0KEHHBIM BapHaHTOM OTBETA:

8. IIpokaproTHUECKUX OPraHU3MOB YEJIOBEK MCIONb3YET MpH (IJ1s1) TPOU3BOACTBE (a):

A) cbipa;

b) ykcyca;

B) xonauTepCcKux U3AeIuit;

I') ciupra

BapuaHT TecTOBBIX 3aJaHUIl VI TEKyLIeH IPOBEPKU 3HAHU MU

Tect «CTPYKTYpHasi OpraHu3anus NPOKaApUOTHOI KJaeTku. Kitaccupukanus npokapuor»
1. JaiiTe onpeneneHne Wik 3aKOHYUTE TIPEITI0KEHHE:

1. Kancyna — ato

2. Knon —sto

2. B npeyio’)KkeHHBIX TECTOBBIX 3a/IaHUSIX BBIOCPUTE OJWH NPABUIIbHBIA OTBET.

1. C nomol1pio, KaKUX CTPYKTYp OakTepuaibHble KJICTKU ABHKYTCS:
A) pumbpuit

b) F-iuneit
B) xryTtukon

I') nykneounna?

2. Kakue no ¢popme oOpa3yroTcs OakTepualibHbIe KIETKH, €CIIH JeJIeHNEe IPOUCXOAUT B ABYX
IUIOCKOCTSIX, @ MOJEJIMBIIMECS KIETKH HE PacXOAATCs:

A) TUTIIOKOKKH

b) capuunnbl

B) Terpakokku

I') crapunokokku?

3. IIpouecc 06pa3oBaHus CHOP B )KU3HEHHOM IIUKJIE KIETKH pacCMaTpUBAETCS:

A) KaK OJIMH U3 CITIOCOOOB JICICHUS KIICTKH

b) xak craaus nokos

B) kak nposiBieHue pocta ¥ pa3BUTHS KJIETKU

I') xak daxT rubenn kneTku?

4. K nOCTOSIHHOM CTPYKTYp€E NMPOKAPUOTHON KIIETKU OTHOCSTCSL:

A) XJ10pOCOMBI

b) me3ocombl

B) Bopcunkmn

') Bce 0TBETHI BEPHBI

5. K BpeMeHHO# CTPYKTYype NPOKAPUOTHOM KIETKHA OTHOCATCS:

A) HyKII€OH T

b) F-nunun

B) pu6ocomsr

') Bce 0TBETHI BEPHBI

6. Kak Ha3bIBaeTcs rpymnna 6akTepuii, Hecylas >KI'yTUKH 110 BCEil TOBEPXHOCTH KJIETKHU:
A) neputpuxu

b) MoHOMONISIpHBIE MOHOTPUXH

B) MoHOMONApHBIE MONMUTPUXH

I') bunonsipabie MOHOTPUXU?

Y CcTaHOBUTE COOTBETCTBUE MEXK/1y STallaMU CIIOPOOOPa30BaHM U MX XaPaKTEPUCTUKAMHU.

XapaKTepUCTHUKA ITATOB Drarsl crropooOpa3oBaHMs
1. Criopa 3aHMMaeT onpeaeneHHOE MOJI0KEeHNE B OaKTepu- A. TloArOTOBUTENBHBIH
AJTbHOM KJIETKE.
2. B kJIeTKe CHHTE3UPYEeTCsl AUMUKAIUHAT KaTbIIHsI b. ®opmupoBanue criopsl
3. O0Gpa3oBaHHE MPOCTIOPHI B. Co3peBanue criopsl
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Tect «@PHU3H0/10TUA M TEHETHKA IPOKAPHOT»
1. JlaiiTe onpeneneHre Wik 3aKOHYUTE MPEI0KECHUE:
1. bakTepuanbHas HOMyJSUS — ITO
2. 'pam™ GakTepuu AENATCS IyTEM O0PAa30BaAHHUSL. . ............
2. B npeaoskeHHBIX TECTOBBIX 33JaHUSX BRIOCPUTE OJIUH MPABUIHHBINA OTBET.
1. bakTepuu pa3MHOKarOTCS:
A) cnopamu
b) 6ecnionibiv crioco6om
B) nonoBeM ciocobom
I') Bce OTBETHI BEPHBI
2. Kak Ha3bIBalOTCS CTPYKTYPBI, B KOTOPBIX XPaHUTCA FeHeTUYeCKask HH(OpMaLKs MPOKapUOT:
A) JHK
b) mnazmubr
B) IS-nocnenoBarensHOCTH
I') Bce oTBETHI BEpHBI?
3. Kakue kpurepuun ucnoyib3yroT I XapaKTEPUCTUKUA TUTIOB MTUTAHUS TPOKAPHOT:
A) UCTOYHHK KHCIOPOJa
b) ucrounuk yrieposna
B) ncrounuk azora
') Bce 0TBETHI BEpHBI?
4. Ilepenoc renerndeckoit napopmamnuu pparmentom ceodboaHoi JJHK ocymecTBisiercs: mpu:
A) KOHBIOTAITH
b) Tpancaykuuu
B) tpanchopmaruu
I') noukoBanuu
5. 'eHoTunMueckas N3MEHYUBOCTh MPOKAPUOT MPOSIBIIIETCS B BUJIE:

A) neneunn

b) pexomOuHauit

B) myTanmii

I') b+B

1. YcraHOBHUTE COOTBETCTBHE
CynrHocThIo TIpoliecca Pexombunarmm
1. ITporcxoauT mosiHas nepegaya reHeTUYeckon HHPOpMaLnK. A.  Tpancoop-

MaIust
2. OcymuiecTBIIsieTcs: C IOMOIIbIO YMEpEHHOro OakTepuodara. b. Tpancaykuus
3. Tlepenoc reneruueckoil wHboOpMau (pparMeHTOM CBOOOIHOMN B. Konbroranus
JHK
2. YcTaHOBUTE COOTBETCTBUE MEXKIY (ha3aMM pocTa M MX XapaKTEPUCTUKAMHU
XapakTepucTuku ¢a3 pocta da3bl pocTa
1. KonanuecTBOo BHOBb 00Pa30BaBIIMXCS KJIETOK PaBHO A. HavyanpHas
YHMCITY HOTMOUIMX KJIETOK
2. ITpuBbikaHue OakTepUaATbHON MOMYJISIHH. b. DkcnoHeHMaIbHas
3. Pe3koe yBenn4eHune unciia 0akTepuaibHBIX KIETOK B. MakcumanpHasi crarpoHap-
Hast

TecT «AHA00JIU3M U KATA00JM3M NIPOKAPHUOT
1. aiiTe onpeaeneHue Win 3aKOHYUTE MTPENTIOKEHUE!
bpoxenue 3710 ...........
Ilepeunciure mpoueccsl, UAYIIUE B KIIETKE C CUHTE30M SHEPTHUU.
OxkcuopeayKTassl 70 ........
[Tepeuncnure pynkunu ITLL.
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Al. Kak Ha3bpIBaeTCs IbIXaHHE y OaKTepuil, €Ciii KOHEYHBIM aKIIETITOPOM SIBJISIETCS cepa:

1) kapOoHaTHOE

2) cynehaTtHOe

3) a’pobHOE

4) HeT BepHOrO OoTBETA?

A2. K a3poOHBIM JeTHIpOoreHa3aM OTHOCUTCS:
1) HAZL

2) AN

3) uuToxpom a

4) uuTOXpOMOKCcH1a3a?

A3. O6pazoBanue [IBK npu 6poskeHnn y 6akTepuii IpOUCXOIUT B MPOIIECCe:

1) nprxanus

2) OpokeHus

3) rmkonu3a

4) Bce OTBETHI BEPHBI?

A4. A>poOHOE OKHCIICHHE HEOPTaHMYECKOT0 CyOCcTpaTa XapakTepHo st

1) 6akrepuii
2) syKapuoT
3) Bce OTBETHI BEPHBI?

b1. YcraHoBuTe COOTBETCTBHE MCKAY CTAAUAMU 6p0)KeHI/IH

Craguu OpoKeHHS

A) okucIuTEIbHAS 1 - cramus
b) BoccTaHoBUTEIBHAS 2 - ctanus
b2. YcraHoBUTE COOTBETCTBUE MEX/1y TUIIAMU OpO>KEHHUS U BO30YIUTEISIMU
Tun OpoxxeHus Bo306ynurens

A) YKCyCHOKHCII0€

1) pox Propionibacterium

b) MonouHokucnoe

2) pox Streptococcus u Lactobacillus

B) nponnonoBokucioe

3) Clostridium pasterianum

I') MmacnsiHOKHCIIO®

4) pox Acetobacter

b3. YcTanoBuTe COOTBETCTBHE MEXK]Y CTaAMSIMU, TPOTEKarOMMU B 1iukiie Kpebca

Craguu nukna Kpebea

A) oKuCTUTENBHOE JIEKapOOKCHUITUPOBA- 1) 1-craaus
Hue [1BK

b) OTII 2) 2-cranus

B) mmukn Kpebca 3) 3 - craaus

Bri6epuTe Bce BepHbIE OTBETHI

b4. I'erepoTpodHbIe MUKPOOPTaHU3MBI CHHTE3UPYIOT YIIIE€BOIBL:
1) u3 opraHMYECKUX YIJIepOICOIEPKAIINX BELIECTB
2) nyteM ¢ukcanuu CO2 U BKJIIOUSHHUS €ro B BEIIECTBA B pPeaKIUAX KapOOKCHIIMPOBAHUS B IUKIIE

Kpeoca.
3) OpoxeHus
4) npixaHus

b5. buocruHTE3 aMUHOKHUCIIOT B KJIIETKaX POKAPUOT UIET
1) myTeM mpsIMOro aMUHUPOBAHUS KETOKUCIOT aMMHAKOM

2) myTeM nepeaMUHUPOBAHUSI AMUHOKHUCIIOT
3) HauMHAETCs C CUHTE3a MHO3UHOBOM KUCIIOTBI
4) HauMHaeTcs ¢ CUHTE3a OPOTOBOM KHCIIOTHI

TecT «9K0J0rus ¥ B3aNMOOTHOIIIEHUS MHUKPOOPraHu3smMoB»
1. I[aﬁTe OIPECACIICHUC NI 3aKOHYUTC IIPCIAIIOKCHUC!

1. ITacTepusanus — 310
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2. Ilepeuncnure Xumuueckue GakTopbl, BIUAIOIINE Ha Pa3BUTHE MUKPOOPTraHU3MOB.

3. IlpuBenuTe NpUMepsl AaHTArOHUCTUYECKHUX B3aUMOOTHOILIEHUH CpeAY MUKPOOPTIaHU3MOB.
4. Kakyo OJ0XKHUTENbHYIO POJIb UTPAIOT MUKPOOPTaHU3MBI B )KU3HU PACTEHUH?

2. B npeyio’)keHHBIX TECTOBBIX 3a/IaHUSIX BBIOCPUTE OJWH IPABUIbHBIA OTBET.

1. Kak Ha3bIBatOTCS MUKPOOPTraHU3MbI, XOPOLLIO Pa3BUBAIOIIMECS TP OTHOCUTEIIBHO HU3KHX
TeMIEpaTypax

A) Tepmodutbl

B) mezodunmr

B) ncuxpodus

I') Het BepHOTrO OTBETA?

2. K ¢pusnveckum pakropam, BIUSIONIUM HA Pa3BUTHE MUKPOOPTaHU3MOB, OTHOCUTCSI:

A) aHTHOMOTHKHU

B) a¢upnbIe Mmacna

B) conHeunslit cBeT

I') Bce OTBETHI BEPHBHI.

3. Kakue npuembl yHUUTOXKEHHs OaKTepuil OCHOBaHBI Ha I'yOMTEIbHOM BIUSHUM BBICOKUX TEM-
neparyp:

A) crepum3anus

b) Tunnanuzanus

B) macrepuzanms

I') Bce 0TBETHI BEpHBI?

4. Kak Ha3bIBaeTCs TUI B3aMMOOTHOIICHHH, P KOTOPOM 002 MUKPOOa MOJIyYarOT B3aUMHYIO
BBITOJTY:

A) nmapazutuzm

b) cum6mno3

B) komMmeHcanuzm

I') anTaronn3m?

5. Kak Ha3bIBaeTcsl TUI B3aUMOOTHOILIEHUI MEKy MUKPOOPTaHU3MaMHU, KOI'/1a OJIMH BUJ| YTHeE-
TaeT Apyrou:

A) nmapazutuzm

b) antaronusm

B) caremmsm

I') kommeHcanu3m

6. Ha uncieHHOCTh MUKPOOPTaHU3MOB 30HBI KOPHS OKa3bIBAET BIUSHHE:

A) THI TOYBBI

b) knmumar

B) xapakrep pacTUTENIbLHOCTH

') Bce OTBETHI BEPHBI.

7. Yto ABISETCS NPUUMHON TUCOAKTEPHO3a YEIOBEKa:

A) UMMYHOIE(DULIUTHOE COCTOSIHHE

b) ropmoHanbHble HapyIIeHUs

B) 3a6oneBanust JKKT

I') Bce 0TBETHI BEpHBI?

8. baronpusTHON cpenoil 0OMTaHUsI ISl MUKPOOPTaHU3MOB SIBJISIETCS:

A) atmocdepa

b) nousa

B) A+b

') Bce 0TBETHI BEpHBI?

1. YcTaHOBUTE COOTBETCTBUE

Bua mukpooprannzma Muxkpodiopa

1. HuteBuaHbIC ¥ H3BUTHIC OAKTEPUU A) PoToBoii monoctu

2. Bubpuonsl b) KKT
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. DHTEPOKOKKHU

. MooyHOKHUCIIBIE OaKTepUH

. Kumeunas nanouka

N[ ||

. YCTaHOBHUTE COOTBETCTBUE

®DakTOpHI, BAUSAIONINE HA KOJIMYECTBEHHBIN U Kaye- Cpena oburanus
CTBEHHBIN COCTaB MUKPOGIIOPHI Cpejl OOMTaHHUSI

. BmaxxaocTh A) Atmocdepa

. Y TaJICHHOCTh OT HAaCEJICHHBIX MYHKTOB b) Bonnas

. I3MensieTcst B 3aBUCHMOCTH OT POHIIs B) ITouBenHas

AW |—

. 3aBUCHT OT IITyOUHBI

BapuaHT TecToBOrO0 3aaHusl AJIA IPOBEPKHU C(POPMUPOBAHHBIX 3HAHMUI
WNuctpykuus 11s CTyIeHTa
Tect conepxut 25 3aganuii, 3 HUX 15 3amanuiil - yacte A, 5 3amaHuil -yactb B, 5 3amanuii -
yacth C. Ha ero Beinonnenue orsoautcs 90 munyt. Eciu 3aganue He yJaeTcsi BBIOJIHUTH Cpa-
3y, nepeiaure K caenyromiemy. Ecinu ocranercss BpeMs, BEpHUTECh K MPOIMYIICHHBIM 3a/1aHUSIM.
BepHo BhInonHEeHHbIE 3aaHKs YacTU A olleHuBaroTes B 1 6am, yactu B - 2 6amna, yactu C - 5
OasioB.
WucTpykuus 1i1st cTyieHTa
Tect comepxut 25 3aganuil, u3 HUX 15 3amanHuii - yacte A, 5 3amanuii -yacte B, 5 3amanuii -
yacth C. Ha ero Beimonnenue orsoautca 90 munyt. Ecnu 3amanue He yaaeTcs BBIOJIHUTH Cpa-
3y, nepeianurte k cienyromemMy. Eciau octanercss BpeMs, BEpHUTECh K MPOMYIICHHBIM 3aJaHUSM.
BepHo BhInoNHEHHbIE 3ajaHKs YacTU A olleHHuBaroTcs B 1 6am, yactu B - 2 6amna, yactu C - 5
OasioB.
Yacts A
K kaxmomy 3agaHuio 4acT A JaHbl HECKOJIBKO OTBETOB, M3 KOTOPBIX TOJIBKO OJWH BEPHBIM.
BrimonnuB 3aianue, BHIOEpUTE BEPHBIN OTBET M YKAKUTE B OJJAHKE OTBETOB.
Al. JIpmwkeHue y 0akTepuid OCYIIeCTBIISCTCS:
a) ¢pumOpusmu;
0) BOpPCHHKaMU;
B) MWISMU;
) JXKT'YyTHKaMH.
A2. B nporiecce criopooOpa3oBaHus U3 0JHON OAKTepUaAIbHOM KJIETKU 00pa3yeTcs:
a) OJlHAa CIopa, KOTOpas MpOopacTaeT B OAHY OakTepHUadbHYIO KIETKY, MpU ITOM KIIETKa-
CITIOPOHOCEI] CIIOCOOHA K 00pa30BaHUIO HOBBIX CIIO;
0) omHa cmopa, KOTOpas MpOopacTaeT B OAHY OakTepUadbHYIO KIETKY, MpU ITOM KIETKa-
CIIOPOHOCEL] OTMHUPAET;
B) JIBE CIIOPHI, KOTOPHIE MPOPACTAIOT B JIB€ OaKTepUabHbIE KIETKU;
r) JBE CIOpPBI, OJJHA U3 KOTOPHIX MpopacTaeT B OaKTepUANbHYIO KIETKY, a Apyras HaXOAUTCS B
COCTOSIHUH TIOKOSI.
A3. TIpu OKpamMBaHUK TEHIMAHBUOJIETOM rpaM’ OaKTEPUH OKPAIIMBAKOTCS B:
a) roJryOoi IIBET;
0) (huoNeTOBBII IIBET;
B) HE OKpaIINBAIOTCS;
I) MaJTuHOBBIN IIBET.
A4. KoHeuHBIMU TIPOyKTaMH OpPOKEHHUS, HE 3aBUCUMO OT €T0 THIIA, SIBJISIOTCS:
a) OPraHNYeCKue KUCIOTHI,
0) ciupTHI;
B) aretoH, CO; u Hp;
I) BCE OTBETHI BEPHHBI.
AS. Tlo OTHOIIEHUIO K TEMIIEpaType OKPY KAroIIeH Cpeabl MPOKAPHUOTHI JIETISATCS CIEAYIOIIHE
HKOJOTUYECKUE TPYIIIIHI:
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a) TICUXPOQUIIBI,

0) Me30(HILIb;

B) TepMO(DUIIBI;

I) BCE OTBETHI BEPHBI.

A6. I'pubHBIC 00JIE3HU Y PACTEHUI BBI3BIBAIOTCS:

a) BUpyCaMy;

0) OakTepusMu;

B) rpubamu;

I') BCE OTBETHI BEPHBI.

A7. JIns MUKpOOPTraHU3MOB I'YOUTEIbHBIMHU SIBIISIFOTCS:

a) MpsIMbIE COJIHEUYHBIE JIYUH;

0) yapTpadroJIeTOBbIC JIYUH;

B) PEHTTE€HOBCKUE JIy4H;

I') BCE OTBETHI BEPHBI

AS8. Ilox neificTBeM XUMHUYECKUX COCTUHEHUI ObICTpee THOHYT:
a) BEreTaTUBHBIC KIETKU

0) criopsl;

B) A+b;

I') KJIETKH — CIIOPOHOCLIBI.

A9. Haunbosnpliee KoJIM4ecTBO OaKTEpUH B JKEITYJO0YHO-KUILIEYHOM TPAKTE YeJIOBEKa CONEPIKUTCS
B!

a) JKeTyJIKe;

0) TOHKOM KHILIEUYHUKE;

B) 12-Tu mepcTHOMU KHUIIIKE;

') TOJCTOM KHILEYHUKE.

A10. McTOYHMKOM 3amlaCHBIX MUTATEJIbHBIX BELIECTB SIBIISETCS:
a) IUTOIUIa3Ma;

0) HYKJICOH,

B) KaricyJa;

r) ¢pumoOpuu.

All. JInsa Gaktepuil, pa3MHOKAIOUIMXCS IyTEM PaBHOBEIMKOTO OMHAPHOIO JEJIEHUS, XapakTe-
peH:

a) MOHOMOP(HBIN KJIETOYHBINA [IUKJI;

0) TuMOp(dHBII KIETOUHBIHN LUK

B) MOJMMOP(HBIN KIETOUHBIN UK,

I) BCE OTBETHI BEPHBI.

A12. BeICOKOI YCTOMYMBOCTHIO K BHICYIIIMBAHUIO XapPAKTEPU3YIOTCSI:
a) BEreTaTUBHBIC KIICTKH;

0) cropsl;

B) KJIETKH — CIIOPOHOCIIBI;

r) A+b.

A13. Bupycbl ciocoOHBI pa3MHOXKAThCS:

a) OWHapHBIM JeNEHUEM;

0) TOYKOBaHUEM;

B) IyTE€M PENpOAyKLHH;

I) TMOJIOBBIM CIIOCOOOM.

Al4. Kak Ha3bIBaeTcs (popma OakTepuit, 1eleHrue KOTOPBIX MPOUCXOAUT B 1-# MIOCKOCTH, a Mo-
JIENIUBILMECS KJIETKU B TEUEHUE psJia IEJICHHs HE PaCXOIATCA:
a) MOHOKOKKH

0) OakTepuu, OAIUIITBI

B) CTPENTOKOKKH

r) cTaUIOKOKKH?
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A15. Kak Ha3bIBaeTCs AbIXaHUE y OaKTEPHid, €CJTM KOHEYHBIM aKIETOPOM BOJAOPO/IA SIBIISICTCS
KHCJIOPOJ:
a) kapOboHaTHOE
0) cynbdarHoe
B) a3poOHOE
') HET BEPHOI'O OTBETA
Yacts B
Bynbre BHUMaTenbHbl! 3aganus yactd B MoryT ObITh 3-X THIIOB:
1) 3amaHus, B KOTOPBIX OTBET JODKEH OBITH JIaH B BHJIE CIIOBA WITH MPEJIOKCHNUS;
2) 3amaHus, COJACPIKAIINE HECKOIbKO BEPHBIX OTBETOB,
3) 3amaHus Ha YCTAHOBJICHUE COOTBETCTBHSL.
B1. VYcranoBute cooTBEeTCTBHE MEXIY (PpakUMsIMH LUTOIIA3MbI M LUTOILIA3MATUYECKUMU
BKJIFOUCHUSIMU.

LluTomazMaTHYeCKHe BKITFOUCHHS @dpaxiyy NUTOIIA3MBbI
1.depMeHTHBIE OETTKH. a) TOMOTeHHas;
2. Opranuyeckie 1 MUHEpaIIbHbBIC BEIIECTBA 0) cTpyKTypHas

3. Pubocomsl.

4. IIpoyKThl 0OMEHA BEUIECTB KJIETKH.
5. A3pOCOMBEI.

6. PactBopumMbie komnoHeHThl PHK.

7. Hykneoun.

8. XJIOPOCOMBI.

B2. YcranoBute COOTBETCTBUE MEXAY dTallaMU CIIOPOOOpa30BaHUs U MPOLIECCAMHU, TPOUCXO-
JSIIIMMU B OaKTEpPHAIIbHOM KIIETKE

[Iporeccrl criopoodpazoBaHus Dtarsl criopooOpa3zoBaHms
1. [IpekpariaroTcsi pOCTOBBIE MPOIIECCHI, U3MEHSETCSI METAa00IM3M |a) TMOJATOTOBUTEIBHBIN;
u 3aBepiuaercs pervtukanus JJHK. 6) ¢dopMupoBaHUE CIIOPHI;
2.Y1JI0THEHUE [IUTOILIA3MBbl. B) CO3PEBAHUE CIIOPHI.

3. Cnopa npuobpeTaer XapakTepHyto GopMy U 3aHUMAET ompese-
JICHHOE TI0JIO’KEHUE B OAKTepUanbHON KIIETKE.

4. O6pazoBaHMe IPOCIIOPHI.

5. Hykneoup JIoKanu3yeTcst B CIOPOT€HHOM 30HE

6. CuHTE3UpyeTcs JUIUKOJNHAT KaJIbIIHs.

B3. B3zaumHas mojb3a COBMECTHO CYIIECTBYIOIIMX MHUKPOOPTAHU3MOB, HE BBIPAKEHHAsA OTYET-
JUBO, HO HE MPUYHUHSIONIAs Bpeaa IpyT APYyTy, Ha3bIBAeTCH. .. .. ..

B4. ®otocuHTe3, Ipu KOTOPOM HE IPOUCXOUT BBIJEICHUE KUCIOPOAA, Ha3bIBAETCH. . .. . .

B5. YcraHoBuTe COOTBETCTBHE MEXKAY T€HETUYECKUMH PEKOMOMHAIMSIMU M X dTallaMy B HUX.

Oranbl I'enernueckue pexom-
OuHaIMU
1. IlponukHOBeHME U pacKkpyunBanue ¢pparmenta JJHK. a) Konproranus
2. Berpausanue JIHK kiietku-noHopa B reHoM ¢ara. 6) Tpanchopmanus
3. I'uGenp GakTepHATBLHON KIIETKU. B) Tpancaykuus
4. Knetku, Hecymiue mia3Musl, 0003Ha4aoTCs +.
5. Ilpoucxoaut nmojHas nepeaaya reHeTH4eckol HH(popMarum.
6. Ucrounnkom JIHK MokeT ObITh CBEXKEYOHUTasl KYJIbTypa OaKTepuil.

Yacts C
Ortsertsl k 3aganusam yactu C dopmynupyiite B cBOOOAHOM KpaTKoil popMe U 3amuchiBaiiTe B OJaHK
OTBETOB.
C1. B yem 3akiogaercsi OMOJIOTHYEcKOe 3HaYeHHe Mpoliecca cnopooOpa3oBaHus y 6akTepuii?
C2. Kakue Temrneparypbl (HU3KHE WM BBICOKHE) OKa3bIBAIOT Oojiee TyOUTEIbHOE JEWCTBHE Ha
MHUKPOOHYIO0 KJIeTKy? UTO MpH 3TOM NPOUCXOJUT B OaKTepHaIbHOM KileTKe?
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C3. B uem 3akiovaercs CyIIHOCThL MeToaa okpacku mo I'pamy? Csoiictea I'pam™ u I'pam™ Oaxk-
tepuil. OcOOEHHOCTH UX Pa3MHOKEHUSI.

C4. Yto sBisieTcst HICTOYHUKAMU 3apakeHHsl (PUTONATOreHHBIMU MUKPOOPTraHU3MaMHU PacTeHU?
C5 IlepeuncnuTte BpeMEHHBIE U TOCTOSIHHBIE CTPYKTYPbI OaKTepUanbHON KIETKH.

IlepeyeHb BONPOCOB K (PPOHTAIBHOMY M HHAUBUAYAJIBHOMY OIIPOCY HA JIA0OPATOPHOM 3a-
HATHH

1. KynpTHBUpOBaHHE MUKPOOPraHU3MOB (IIOCYAA, METOJbI CTEPHIIM3AINU, TUTATENIbHbIE Cpe-
JIBI).
2. (CseromnoibHas U TeMHOMNONbHAsE MUKpockomus. [IpaBuia paboThl ¢ UMMEPCHOHHBIM O0BEK-
THUBOM.
3. IlpuroroBneHue NPUKU3HEHHBIX MpPENapaToB MUKPOOPTaHU3MOB U3 €CTECTBEHHBIX CYyO-
CTpaToB.
Pa3smeps! OakTepuid.
Mopddonoruueckue rpymnibl 0akTepuil: apoBHUIHbIE, TAIOYKOBHUIHBIE U U3BUTHIC.

dakTopsl criopoodpazoBaHus. buojgornueckoe 3HaUeHUE CIIOPOOOPA30BAHHS TPOKAPHOT.
Dtarnsl criopooOpa3oBaHUs U UX XapaKTEPUCTUKA.

CymHocTs MeToia okpacku 6axktepuit o I'pamy
Tunsl BKIIFOUEHUH, UX OUOJIOTUYECKAs POJIb.
10. CiocoOBbI BBISIBIICHUS BKITIOYCHHIA.
11. CyurHocTh, XUMHU3M CIIUPTOBOTO OPOKEHUS
12. CymHocTh, XUMHM3M YKCYCHOKHUCIIOTO OpOKEHUSL.
13. MacnsHokuciaoe OpoKeHHe: CyIIHOCTh, BO30YAUTENH, TPOTYKTHI.
14. CymrHocTb mpolecca pa3pyiieHusi IeKTHHOBBIX BEIECTB C Y4aCTHEM MUKPOOPTaHU3MOB.
15. Mukpoopranusmsl, COpakMBaOIKe IEKTUHOBBIE BEIIECTBA.
16. CumbuotpodHbIie a30T(HUKCATOPHI.
17. 3apaxenune 6000BBIX paCTCHHI KIyOCHBKOBBIMH OaKTEpUSMU. XapaKTep OTHOUICHUH KITy-
OCHBKOBBIX OAKTEPHIA U PACTCHUH.
18. CB0OOMHOKHBYIIUE a30TOPUKCATOPHI.
19. Poiab cBOOOIHOKUBYIIMX a30TPHUKCATOPOB B KPYTOBOPOTE a30Ta B IPUPO/IE.
20. Muxpodropa puzochepbl U pU30IUIaHBl PACTCHHN.
21. DnuduTtHAas MUKPOGhIOpa PaCTCHUN.

©CoN O~

Bonpoch! K KOLNIOKBHYMY
KonnokBuyMm «CTpyKTypHasi opraHu3anusi npoxkapuoTHoi kierku. Kiaccudukanus npo-
KapUuoT»
1. Ilpenmer u kpaTkas ucropus MUKpoouronoruu. Crnenudpudeckue 4epThl MPOKAPUOTHBIX Opra-
HU3MOB.
2. CpaBHUTENbHAS XapaKTEPUCTHKA CTPYKTYPHOW OpraHU3aIMH MPOKAPUOTHOW M 3YKapHOTHON
KJIETOK.
3. Mopdonorunueckne THIIBI OAKTEPUH.
4. CTpyKTypHasi OpraHu3alusi NPOKapUOTHOW KIJIETKU: MOCTOSIHHbIE KOMITIOHEHTBI KIJIETKH, MX
XapaKTepUCTHKA.
5. CtpyKTypHasi opraHu3aius MpoKapuoOTHON KJIETKU: BPEMEHHbIE KOMIIOHEHTHI KJIETKH, UX Xa-
paKTepHUCTHKA.
6. Kparkast xapakTepuCTHKa OTJEIBHBIX TPYIIT MPOKAPHOTHBIX OPTaHU3MOB IO MEXKTyHAPOTHON
kinaccupukanuu X. bepmku.
7. CnopooOpa3oBaHue: IPUYMHBI, 3TAIbl, 3HAYCHHE.
KonnokBuyMm «®@u3H0JI0THsI H TeHETHKA MPOKApHOT
1. Poct 6akTeprasibHON MOMYJIAIMHA B CTATHYECKOU KyJbType. Pa3bl pocTa, UX 0COOEHHOCTH.
2. HemnpepbIBHbIE U CHHXPOHHBIE KYJIbTYpbl MUKPOOPTaHU3MOB.
3. Pasmuoxenue Oaktepuii. PaBHOBenMKOe OMHapHOE AenieHue KiIeTKu. OCOOCHHOCTH JICTICHUS
IPaMITIOJIOKHUTEIBHBIX U FPaMOTpULIaTelbHbIX OakTepuil. [loukoBanue.
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4. TlumeBsie MOTPEOHOCTH MTPOKAPHOT. THUIIBI MUTAHMSL.
5. Opranuzanus reHETMUECKOro MaTrepuana NpokapuoT. DeHOTUNHUYECKass U IeHOTUIIMYECKas
WU3MEHYUBOCTb.
6. PexoMOMHALIMSI TEHETHMYECKOT'O MaTepHajja MPOKApHOT: TpaHCPopManus, TPaHCAYKLIHUsS, KO-
HBIOTAIHS.
KoniokBuym «AHa00/1M3M M KaTa001U3M IPOKAPHOT
1. ®epMeHTHI TPOKAPUOTHON KIICTKH.
2. Karabonu3sm. IlyTi mpeBpamieHus riitoKo3bl B MTUPOBHHOTPAJIHYIO KUCIOTY B KIIETKE OaKTe-
puii: TIIMKOJIN3, cxeMa DHTHepa-/lynopoBa, nenrozodocdaTHbIil My Th.
[Tponeccrr OposxkeHus. Buabsl OpoKeHHS U MX XapaKTePUCTUKA.
AspoOHOE 1 aHadYpPOOHOE ABIXaHUE.
buocuHTe3 yrieBoj0B, aMUHOKHUCIIOT, HyKJICMHOBBIX KHCIIOT, JIUITH/IOB.
DoTOCHHTE3, XEMOCHHTE3.
KonnokBuyMm «JK010rusi 1 B3aMMOOTHOIIEHUSI MUKPOOPTraHU3MOBY
Brnusaue ¢hakTopoB OKpysKaromiei cpeasl Ha MUKPOOPTaHU3MBI.
B3anmooTHOLIEHHS] MUKPOOPTaHU3MOB.
OTHO1IEHUS MUKPOOPTraHU3MOB C PAaCTEHUSMH, KUBOTHBIMH U 4eJI0BEKOM. [laToreHHbie MUK-
POOpPraHU3MBEI.
4. Mukpoopranu3msl atMocdepsl. CaHUTapHOE COCTOSTHUE BO3/yXa MOMEIICHUH.
5. Muxkpoduiopa Boasl. CaHUTapHBIE MOKA3aTeNU MUIIEBONW BOJbl. Boga mpUpOAHBIX UCTOYHU-
KOB. Posib MUKpPOOPraHu3MOB B MPOIECCAX CAMOOYHILEHHUS BOJIOEMOB.
6. Muxkpodiopa nouBsl. CaHUTAPHOE COCTOSHUE MTOYBBI
BapuaHTbl IpoBepOYHBIX (KOHTPOJIbHBIX) PadO0T I TeKyllel MPOBePKH 3HAHUI
[IpoBepounas (koHTpoJbHas) padoTa «[luieBsie noTpedHOCTH TPOKAPUOT. XUMHUECKUNA COCTaB
MPOKAPUOTUYECKUX KIIETOK
Bapuant
1. Xumuyeckuit cocTaB MPOKAPUOTHOM KIETKH.
2. Tlepeuncnute pakTOphI, BAMSIOMINE HA MOCTYIUICHUE MUTATEIBHBIX BEIIECTB B OAKTEPHAIBHYIO
KJIETKY.
3. ®oTomuTOaBTOTPOQHI.
[TpoBepounas (KoHTpoJbHAas) padoTa «bpoxeHnune»
Bapuanr
1. Yto Takoe Opoxenue? Knaccudukanus v KpuTepuu pas3ielieHus mpolecca OpoXeHUs Ha
pa3IMyYHbIE BUJIBI.
Hanumure cymmapHoe ypaBHEHHE CHUPTOBOTO OpOKEHUSI.
KakoBo nmpuMeHeHre B HAapoJTHOM XO035HCTBE Mpolecca OpoxKeHHs MEKTUHOBBIX BELECTB?
Kax oOHapyXuTh B 1a0OpaTOPUU YKCYCHOKHUCIbIE OaKkTepun?
[Tepeuncnure Bo30ynuTeneit rerepoepMeHTaTUBHOIO MOJIOYHOKHUCIIOTO OpOKEHHSL.

ISR S

wn e

agblrwn

Otuer no 1adopaTopHoi padore (padoTe B MAJIBIX IPyNIax)

(nepeuens 1abopamopHvix pabom npeocmasiner 6 pazoene 3 (Cooepoicanue mem))

Pe3ynbpTaThl BBINOJHEHHON pPAaOOTHI CaMOCTOSITEILHO MHTEPHPETUPYIOTCA U OQOPMIISIOTCS B
TETpaau B BUAE OTUETA.
Conepxkanne otdera: 1. Tema, riens pabotsl. 2. JIaTMHCKOE Ha3BaHWE MUKpoopraHuzma. 3. Me-
TOJIMKA MPUTOTOBJIEHUsI MUKporpenapara. 4. Mop¢onorus KJIeTKu (pUCYHOK C YKa3aHUEM yBe-
JIMYEHUS MHUKPOCKOIA, COXPAaHEHHsS] COOTHOILIEHHE pa3MepOB KJIETOK, COMPOBOXKIECHUE PUCYHKA
HNOANUCAMU U 0003HAUEHUSAMH ). 3alIOJTHEHHAs Ta0InIa.

TemaTuka pedeparos
1. Canpmonemnes 15. Kpacnyxa
2. Yyma 16. Ionromuenut
3. Ty0Gepkynes 17. BUY-undexnus (CITH)



36

4. JluzeHtepus 18. bemencTro
5. Cubupckas s3Ba 19. I'ematurtsl (A, B wmu C)
6. Judrepus 20. KnemeBoii sH1Iehanut
7. Benepuueckue 3aboneBanus (roHopes, 21. AHruHa
cudumc) 22. ITneBMOHUS
8. CkapnaruHa 23. Xonepa
9. MeHuHTUT 24. Koxutromn
10. bpromHoii TH} UK CHITHOM TH) 25. HarypanbHas ocra
11. I'punm 26. BupycHbIif KOHBIOHKTUBHT
12. Kops 27. IanumiomoBupycHast nHpekus (6opomas-
13. [Tapotur KH)

14. I'epnecubie uHpeKMU (MPOCTON reprec,

BETPsiHAsL OCIIA, OMOSCHIBAIOIINI JIMIIIAN)

Bomnpocel k 3a4eTy ¢ OLEeHKOM

1. CpaBHuTeNbHAs XapaKTEPUCTHUKA CTPYKTYPHOH OpraHH3alMyd MPOKAPHOTHOH M JyKapuoT-
HOM KJIETOK.
2. Mopdonoruueckue TUIIBI OaKTEPU.
3. CrpyKTypHas opraHu3anusi MPOKAPHOTHOM KIETKH: HOCTOSHHbIE KOMIIOHEHTHI KIETKH, MX
XapaKTePUCTHKA.
4. CrpyKTypHas OopraHu3aius NPOKApUOTHON KJIETKH: BPEMEHHbIE KOMIIOHEHTHI KJIETKH, MX
XapaKTepUCTHKA.
5. Kunaccudukanus npoxapuor.
6. Pocrt GakrepuanbHON MOMYJSLMU B CTaTHUECKON KylbType. da3bl pocTa, UX OCOOEHHOCTH.
HenpepreiBHBIE 1 CHHXPOHHBIE KYJIBTYPBl MUKPOOPTaHH3MOB.
7. Pa3mHoxxenue Oakrepuil. PapHoBennkoe OuHapHoe feneHue kieTku. OcoOeHHOCTH J1eIeHus
IPaMIOJI0KHUTEIBHBIX U TPAMOTPHIIATENbHBIX OakTepuid. [loukoBanue.
8. Ilumesble noTpeOHOCTH NPOKapUOT. THUIIBI TUTAHUS.
9. Karabomusm. Iyt npeBpamieHus riaroKo3bl B TUPOBHHOTPAIHYIO KUCIOTY B KJIETKe OaKTe-
U TJIUKOJIN3
10. Kara6omusm. [lyTu npeBparieHus riiroKo3bl B THPOBUHOTPATHYIO KUCIIOTY B KJIETKE OaKkTe-
puii: cxema DHTHEpa-JlynopoBa
11. Kara6Gonusm. [lyTu npeBpalieHus riroko3sl B TMPOBUHOTPAIHYIO KUCIIOTY B KJIEeTKe OakTe-
puii: neHTo30(pocpaTHbIN MyTh.
12. Tlponeccel 6posxkeHus. TUMbl OpOXKEHNU U UX XapaKTEPUCTHKA.
13. A»poGHoe 1 aHa3pOOHOE TBIXaHHE.
14. BuocuHTe3 YIiieBOI0B, aMUHOKHUCIIOT, HyKJIEMHOBBIX KUCIIOT, JIUITUI0B.
15. Opranuzanus reHeTH4eCKOro MaTepuai NpoKapuoT.
16. PexomOuHanMs reHeTHUECKOro MaTepHala MpoKapuoT: TpaHc(hopMalus, TpaHCAYKLUS, KO-
HBIOT ALK
17. Ponp GakTepuii B KpyroBOpOTE BELIECTB B IPUPO/IE.
18. BnusiHue ¢akTOpoB OKpY’KaIOLIEH Cpebl HA MUKPOOPTaHU3MBI.
19. B3auMOOTHOIICHUSI MEKPOOPTaHH3MOB.
20. OTHOUIEHHsT MHKPOOPTaHU3MOB C PAcTEHUSIMH, >KMBOTHBIMH U ueloBeKOoM. llaroreHHble
MHUKPOOPTaHU3MBI.
21. CrpykrypHas opranuszanus BupuoHa. L{ukn penpoaykuuu BupycoB. Knaccuduxarnms. bak-
Tepuodarm.
22. Cneuuduka METOI0B, IPUMEHSIEMBIX B MUKPOOHOJIOTHH.

7 MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTMHI, UCTTOJIb3YEMBIX
B NTPOIECCE OBYYEHUA

NudopmanuonHblie TEXHOJIOTMU — 00yUEHHE B 3JIEKTPOHHON 00pa30BaTeIbHOM cpejie ¢
LEeNbI0 pacIIUpPeHHs] ToCcTyna K 00pa3oBaTeIbHBIM pecypcaM, YBEIMUEHHsS KOHTAaKTHOTO B3au-
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MOJIEHCTBUS C MpernojaBaTesieM, IOCTPOECHUS WHIUBUAYaIbHBIX TPAEKTOPUN MOATOTOBKH, 00b-
E€KTHUBHOTO KOHTPOJISi U MOHUTOPUHTA 3HAHUN CTY/IEHTOB.

B oGpazoBarensHOM mpoliecce Mo TUCHUIUTMHE UCIIONB3YIOTCS Clieayolue nHpopmau-
OHHBIE  TEXHOJIOTWH, SIBISIONIMECS  KOMIIOHEHTAMH  DJEKTPOHHOW  HMH(OpPMAIMOHHO-
obpazoBarenbHol cpeabl BITIY:

e Cucrema amektponHoro ooyuenuss ®I'bOY BO «bI'TIY »;

® DJEKTPOHHBIE OMOTUOTEUHBIEC CHCTEMBI;

e MyJnbTUMEIUIHOE CONPOBOKICHUE JICKIIUMN.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIITIMHBI THBAJIMJAMMU U JIMINAMU
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbSA

[Tpu oOyueHUH UL ¢ OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBBSI TIPUMEHSIOTCS a/1all-
THUBHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH B COOTBETCTBUH C YCIOBHSIMH, U3JIO)KEHHBIMH B pazfiene
«Oco0eHHOCTH peanu3anuu 00pa3oBaTEIbHON MPOTPAMMBI JJIsi HHBAIUIOB | JIUI] C OTPaHUYEH-
HBIMH BO3MOKHOCTSIMH 37IOPOBBS» OCHOBHOW 00pa30BaTelIbHOW NMPOrpaMMbl (HCIIOIB30BAHUE
CHEUHATbHBIX y4EOHBIX MOCOOMI M JUIAKTUYECKUX MATEPUAIOB, CIIEHUATBHBIX TEXHHYECKUX
CpeAcTB 00y4eHUs KOJUIEKTUBHOTO M MHIMBUAYAJIbHOTO IOJB30BaHMUS, MPEAOCTABICHHE YCIyT
accucTteHTa (TOMOIIHUKA), OKa3bIBAIOLIETO OOYyYaromMMcsi HEOOXOAMMYI0 TEXHHUYECKYIO MO-
MOIIb U T. I1.) ¢ Y4ETOM WHAMBHTYAJTHHBIX 0COOCHHOCTEH 00yUJarOMIMXCsl.

9 CIIMCOK JIMTEPATYPBI U UH®OPMAILIMOHHbIX PECYPCOB

9.1 JIutepatypa

1. T'yceB, M. B. Mukpo6uonorus / M. B. I'yces, JI. A. MuneeBa. — M.: Akanemus, 2007.
—282c.— 12 mr. u.3. 2 (5), a6. 2 (7).

2. Emues, B. T. Mukpo6uonorus / B. T. Emues, E. H. Mumryctun. — M.: FOpaiit, 2014.
—444 c. — 5 wT. u.3. 2 (3), a0. 2 (2).

3. Emues, B. T. MukpoOuonorus: yueOunuk 11st By3oB / B. T. Emues, E. H. Mumycrus. -
8-e u3n., ucnp. u nom. - Mocksa : M3natensctBo FOpaiit, 2022. — 428 c. - (Beicmee o6pa3oa-
Hue). — 5 mr. 4.3. 2 (2), a6. 2 (3).

4. Emues, B. T. Mukpo6uosnorus : yue6Huk a1 By3oB / B. T. Emues, E. H. Munryctus.
- 8-e m3x., ucnp. u gom. - Mocksa : M3narensctBo FOpaiit, 2022. - 428 c. - (Briciiee o6pa3oa-
Hue). — ISBN 978-5-534-06081-2. - Tekcr : anexTpoHHBIH // OOpa3oBaTenpHas miaatdopma
FOpaiir [caiit]. - https://urait.ru/bcode/488886

5. Herpycos, A. U. O6mas Mukpobuonorus: yueOHUK A cTyAeHToB By30B / A. U. He-
tpycos, . b. KoroBa. — M: Akanemus, 2007. — 282 c. — 19 mt. u.3. 2 (1), a6. 2 (10), a6. 3 (8).

6. Herpycos, A. 1. Muxkpobuosorusi: Teopust ¥ npakTuka B 2 4. Yacts 1 : yueOHUK A5
By30B / A. U. Herpycos, 1. b. KotoBa. - Mocksa : UznarensctBo IOpaiit, 2022. - 315 c. -
(Boiciiee obpazoBanue). - ISBN 978-5-534-03805-7. - Tekcr : anekTpoHHbIH // OOpa3oBareb-
Has ruiatdopma Opaiit [caiit]. - URL: https://urait.ru/bcode/489076

7. Hetrpycos, A. 1. Mukpo6uosnorusi: Teopus U npaktuka B 2 4. Yacte 2 : yueOHUK 1715
By30B / A. U. Herpycos, 1. b. KotoBa. - Mocksa : U3narensctBo IOpaiit, 2022. - 332 c. -
(Briciree obpazoBanue). - ISBN 978-5-534-03806-4. - Texcr : anexTponHHbI // OOpa3oBareb-
Has ruiatdopma Opaiit [caiit]. - URL: https://urait.ru/bcode/490704

8. OCHOBBI MHKpPOOMOJIOTHH: y4eOHOEe TocoOMe Ui CTYyICHTOB TENarorndeckux BY30B
no crenuanbHocT «buonorus» / Coct. A. H. BopobséBa. — brnarosemenck: M3n-so BITIY,
2009. — 119 ¢. — 21 mt. CBO (1), u.3. 2 (5), a6.2 (5), a6. 3 (11).

9. Omensuckuii, B. JI. Kpatkuit kypc obmeil u nouBeHHoil mukpobuosnoruu / B. JI.
OwmensiHCKHMH. - MockBa : U3narensctBo HOpaiit, 2022. - 173 c. - (AnTonorus meicin). - ISBN
978-5-534-11338-9. - Tekct : anekTpoHHbId // OOpa3oBaTenbHas miaTdopma KOpaiT [caidt]. -
URL: https://urait.ru/bcode/495727

10. IIpakTuky™m 1o MHKpOOHOJOTHH: Y4eOHOE TOCOOHe ISl CTYACHTOB BY30B / TIOJ PE/l.
A.N. HetpycoBa. — M.: Akagemust, 2005. — 602 c. — 80 mrt., u.3. 2 (10), a6. 2 (31), a6. 3 (39).
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11. Dkomorust MUKpOOpPraHU3MOB : y4eO. mis OakamaBpoB / moa obmr. pea. A. . Herpy-
coBa. - 2-e m31. - M. : FOpaiit, 2022. - 267 c¢. — 10 1.3.2 (2), a6.2 (8)

12. Dkonorus MUKpOOPTaHU3MOB: YUCOHHK ISl CTYICHTOB YHUBEPCUTETOB / IO pell. A.
N. HerpycoBa. — M.: Akagemusi, 2004. — 266 c. — 16 mit. u.3 2 (5), a06. 2 (11).

9.2 ba3bl JaHHBIX 1 MH()OPMAITMOHHO-CIIPABOYHbIE CHCTEMbI
denepanbublii nopran «Poccuiickoe odpazoBanue» — https://www.edu.ru/
[Topran DiekTpoHHast 6ubaHoTeKa: auccepranuu — https://diss.rsl.ru/
[Topran Hay4HOH 37€KTpOHHOI OubIMoTeku — https://wwwe.elibrary.ru/defaultx.asp
[TpoekT «Bcest 6uomorus» — https://shio.info/
DJIeMEHTBL.pY — Hay4HO-TIOMYJISIpHBIN mopTai — https://elementy.ru/
Muxkpoobuonorus Ha [ToctHayke — https://postnauka.ru/search?query=mukpoOuosiorus
CnoBapu u sHIEKIONEAUH on-line: mpoekt Academic.ru — https://dic.academic.ru/;
Buosornyeckuii SHIMKIONEANYCCKHIA cioBaphk: https://dic.academic.ru/contents.nsf/dic_biology/
9.3 DJIeKTPOHHO-0HOJIHOTEYHbIE PeCypChl
1. Polpred.com O630p CMU/CnpaBounuk https://polpred.com/
2. DBC «IOpaiit» https://urait.ru/

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

NookrwnpE

MarepuanbHO-TEXHHUECKOE oO0ecleyeHrne TUCLMIUIMHBI BKIOYaeT B cels yueOHble
AyJUTOPUU JIJIsl IPOBEACHUS 3aHATHH JIGKIIMOHHOTO THIIA, 3aHITUN JTa0OPaTOPHOTO THIIA, TPYI-
HOBBIX U MHAMBUIYAJIbHBIX KOHCYJIbTAIMH, TEKYLIETr0 KOHTPOJIS U IPOMEXYTOUHON aTTecTaluH,
caMoCTOATeNIbHOW paboThl. Jlekuun M gabopaTopHbIE 3aHATUSA NO AUCLUUILUIMHE MPOBOAATCS B
ayn. 216 «A»: YueOHas J1abopaTopusi MUKPOOH0I0THH M (pU3M0I0THH pPacTeHu i, OCHAIICH-
HOM clleAyIoMM 000py/I0BaHUEM:

Kommnekt mebenu ayauTopHOM

[Trormutp (1 mT.)

Aynaurtopnas gocka (1 m.)

KommbroTep ¢ ycTaHOBICHHBIM JIMIIEH3MOHHBIM MTPOTPaMMHBIM oOecrieuerueM (1 miT.)
MynbrumMeaunitasii npoexTtop (1 mirt.)

Muxkpockon «Mwukmen — 1» (6 miT.)

Muxkpockon 6uonorndyeckuit Muxkpomen P-1 (2 mr.)
Muxkpockorn MBC-9 (1 mir.)

Muxkpockon MoHOKYIsIpHBII MC-10 MIKROS (9 mt.)
Muxkpockon 6uHoKyspHbIt MC-20 M (1 mmt.)

Muxkpockon TpuHoKyIsipHbIit MC 300TS «Micros» (1 mit.)
Muxkpodoronacagka MOH — 12 (1 mr.)

Tepmocrar cyxoBo3ayuHsiii TC-1/80 CITY (o6bem 80) (1 mT.)
®orokamepa (1 mrt.)

[Tudposas kamepa - okyssap uist Mukpockona JICM 310 (1 mir.)
CymmnbHsiii mxag IIC 80-01 CITY (1 mr.)
MuxkpoOuonoruyeckuit 6okc (1 mir.)
Munu-skcnpecc-naboparopus «Iluenka-yY/0uo» (2mmr.)

e YyeOHO-HArJsAHbIE MOCOOUs MO MUCHUIUTMHE «MHUKpOOHONIOTusS) — Mpe3eHTalluH,
TaOJIHIIBL.

CamocrosTenbHas paboTa CTy/I€HTOB OPraHU3YeTCs B ayJUTOPUSAX, OCHAIIEHHBIX KOM-
NBIOTEPHON TEXHUKON C BBIXOJIOM B 3JIEKTPOHHYIO MH(GOPMAIMOHHO-00pa30BaTEIbHYIO CPEY
By3a, B CIICIMAIU3UPOBAHHBIX JIAOOPATOPUAX MO JUCIUILIMHE, a TAKXKE B 3a1ax JOCTyIa B JIO-
KaJbHY!O ceTb BITIY.

Hcnonezyemoe mnporpammuoe obecrniedenue: MicrosSoft® WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Mi-
crosoft®OfficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV
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1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate
Linux.

Pa3zpa6oTunk: Kocurpiaa O.A., K.C.-X.H., JOLUEHT Kadeapbl OMOIIOTUN U METOANKHU 00Y-
YyeHHs1 OMOJIOTHH.
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11 IUCT UBSMEHEHHUH U JOTOJTHEHUM

YTBepxkaeHue usmMeHenuii u gonosnenuit B PITJ s peanuzanuu B 2023/2024 yu. T.
PITJ] o6¢cyxaeHa u onodpena s peanusanuu B 2023/2024y4. 1. Ha 3acenanuu Kadeapsl 61oJ10-
TUU U METOJIUKH 00yueHus: 6uonorun (mpotokoia Ne 9 ot «28» urons 2023r.). B PII]] BHeceHbI
CJIEIyIOIINE U3MEHEHHUS U JIOMOTHEHUS:

Ne uzmenenus:
Ne cTpanuIbl ¢ HU3MEHEHUEM:

UcknrounTs: Bxiirounts:

YTBep:xkaenne usmeneHuii u nonojHenuit B PILJI s peanuzanuu B 2024/2025 yu. r.
Pabouas nporpaMma JUCHUIUIMHBEI IEpECMOTpPEHa, 00CyXk/leHa U 0100peHa s peanu3a-
uu B 2024/2025 yae6HOM TOoay Ha 3acenanuu kadenpsl (mpotokon Ne 8 ot 22 mas 2024 1.).




