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1 HOACHUTEJIBHASA 3AIIMCKA

1.1 Heas aucuMmiMHbL GOPMUPOBAHUE CUCTEMATHU3MPOBAHHBIX 3HAHUM B 00JaCTH MHKpPO-
Onosnoruu.

1.2 Mecto aucuumiunbl B cTpykType OOIL: J[Incuummuaa « MUKpoOHOIOTHS» OTHOCHT-
csl K TUCHMIUIMHAM YacTH, GOPMHUPYEMON y4aCTHHUKAMH OOpa30BaTENbHBIX OTHOIIEHUH, OJ0Ka
b1 (b1.B.01).

JU11 OCBOEHMSI TUCLUIUIMHBI CTYACHTHI UCIOJIB3YIOT 3HAHUS, YMEHUSA U BUJIbI IE€ATEIbHO-
CTH, cOPMHUPOBAHHBIE B Ipoliecce U3ydeHUs npeaMeToB «buonorusy, «XumMus» Ha Mpeablay-
IeM ypOBHE 00pa3oBaHMs, a TaKXKe B X0Ae ocBoeHHs aucuuiuinH «Lluronorusy», «O0mas sKko-
Jorus». JMCUUIInHa sBISETCS OCHOBOW JUISl U3yUEHMs TEOPUU 3BOJIIOLIUH, [IUTOIEHETUKH U Te-
HETHKHU, OMOpa3HOOOpasusl.

1.3 IncuuniimHa HanpasjeHa Ha ¢popMuUpoBaHue caeayomuX komnerenuuii: [1K-2

- IIK-2. CnocoGeH ocylecTBIATh NEAarorHyecKyto AesATeIbHOCTh M0 MPO(UIBHBIM IIpe-
MeTaM (JUCLUIUIMHAM, MOAYJISIM) B paMKax MporpaMM OCHOBHOI'O OOIIEro M CPEJHEro OO0Iero
00pa30BaHusl, HHAMKATOPOM JOCTHKEHHsI KOTOPOH SIBIISETCS:

e [IK-2.1 IIpumensieT OCHOBBI T€OpUH (PYHAAMEHTAIBHBIX U MPUKIIAIHBIX pa3aeioB OHo-
noruu (OOTaHUKH, 300JIOTUH, MUKPOOHOJIOTUH, TEHETUKH, ONOJIOTHH Pa3BUTHS, aHATOMHUH YeJI0-
BEKa, (PU3UOJIOrUU PACTEHUN U JKUBOTHBIX, OOLIEH IKOJIOTHH, TEOPUU SBOIIOLMHU) JUIsSl pEILICHHS]
TEOPETUYECKHUX U MPAKTUYECKUX 3a/1a4.

1.4 TlepeyeHb IUVIAHMPYEMBIX Pe3yJbTaTOB 00y4YeHusi B pe3ysnbrare u3yueHus AUCLH-
IUTMHBI CTYACHT JOJKEH:

- 3HATh!

® OCHOBHBIE Pa3/Ieibl COBPEMEHHOW MUKPOOHOJIOTUHU B UX POJIb B KOMILIEKCE Onoornye-
CKUX HayK;

e 0co0eHHOCTH MOP(OJIOTHH, (PU3NOJIOTHH U PA3MHOKEHHS, SKOJIOTHI0 MUKPOOPTaHH3-
MOB, HX CUCTEMAaTHUKY, CXOJICTBO U pa3jINdne IPOKApHOT U 3YKApHOT, POJIb MUKPOOPTaHU3MOB B
IPUPOJIE U )KU3HU YEIIOBEKA;

- YMeTb!

® TIPUMEHHUTH TEOPETUUECKUE 3HAHUS B IPOPECCHOHATIBHOM 1A TEIbHOCTH,

® HHTEPIPETUPOBAThH PE3yJbTaThl MUKPOOHOJIOTHUECKUX UCCIIEIOBaHUM;

- BJIa/IeTh.

® METOJUKOM MOJIYYEHUs] HAKOTIJIEHHBIX U YUCTBIX KYJIbTYP MUKPOOPTaHU3MOB;

® METO/IaMH M3TOTOBJICHUS U OKPACKU MUKPOOHMOJIIOTHYECKUX MPpenapaToB, CTEpUIH3a-
ouu,

e crocobaMH Mpe3eHTal MUKPOOHOIOrHUeCKON HHPOpMAIIIH.

1.5 O0mas Tpy10eMKOCTh JMCHMILIMHBI cocTaBisieT 4 3aueTHble equHuIb! (Hanee — 3E)
(144 yaca).

[Iporpamma mpeaycMaTpuBaeT U3ydeHHE MaTeprala Ha JIEKIUAX U Ja00paTOPHBIX 3aHSATH-
ax. [IpenycmoTrpena camocTosaTenbHas paboTa cTyAeHTOB no Temam. IIpoBepka 3HaHMil ocy-
IIECTBIIACTCS (PPOHTANBHO, HHANBUYAIBHO.

1.6 O0beM AUCUMIIMHBI U BU/ABI Y4e0HOI 1eATeTbHOCTH

O0beM IMCUMIIMHBI M BUAbI Y4e0HOH 1eATeJIbHOCTH

By yueOHoi padoThl Bcero yacoB Cemectp 5
OO0miast TpyA0€MKOCTh 144 144
AyIHUTOpHBIE 3aHATHUS 16 16
Jlexum 6 6
JlaGopaTopHbIe 3aHATHS 10 10
CamocrosiTenpHas padoTta 119 119
Bug utoroBoro KOHTpOIIs 9 9K3aMeH




2 YYEBHO-TEMATHUYECKOE INTAHUPOBAHUE

2.1 3aounas popma o0yueHust
Y4eOHOo-TeMaTHYeCKMil IJIaH

HaunmenoBanue
TeM(pa3aesioB)

Bcero
JacoB

AyIMTOpPHbIE 3aHATHS

Jleknun

IpakTuyeckue
3aHATHUSA

Camocros-
TeJabHas
padora

BBenenue

9

9

Mopdonorudeckue TUIBI OaKTepHil.
CTpyKTypHasi OpraHu3aiys MpoKa-
puotHoil kietku. Crmopoobpa3oBa-
HHUE.

17

10

w

Knaccugukaius npokapmor.

10

10

Poct u pa3smMHOXEHUE NPOKAPHOT.
IIntanne npokapuor. Tunel nuTa-
HUs: (OTOTUTOABTOTPODHUS, XEMO-
JUTOABTOTpOGUs, (HoToIMTOOpraHo-
Tpodusi, XeMOOPraHOreTepoTPOhus

11

10

I'eHeTrKa MPOKAPHUOT

14

12

Merabonu3m npokapuoT. Karabo-
mu3M. CriocoObl obecnieyeHus: dHep-
ruei — OpokeHue, adpoObHOe U aHad-
pPOOHOE JIbIXaHHE

12

AnabommsMm. CuHre3 OuoIoIuMe-
poB. DOTOCHHTE3, XEMOCHHTE3

A30THBII  OOMEH, TIpeBpalleHue
MHUKpPOOPTraHU3MaMH OPTaHUYECKUX
U MUHEpaJbHbIX (QopMm azoTa. buo-
jJoruyeckass (Qukcanus as3ora CBO-
OOTHOXKUBYIIUMH W CHUMOMOTHYE-
CKUMHU a30THHUKCATOPaMHU

12

10

Bnustaue (daxkTopoB OKpyKaroImien
cpenbl HA MUKpOOpraHusmsbl. B3au-
MOOTHOIIICHU A MHKPOOPraHu3MOB.
OTHOWIIEHUS MHUKpPOOPraHU3MOB C
PACTCHUSAMHU, ) KUBOTHBIMU U YCJIIOBC-
koM. [larorenHnle MHKpPOOpPraHu3-
MBEI.

10

10

10

Muxkpogiaopa Bo3ayxa, BOABI, MOY-
BBI

11

Buoreoxummuueckass  J1eSTENTbHOCTh
MUKpPOOpraHusmMoB.  MukpoOuoio-
THYECKOe TIPEeBpallieHue COeaHHe-
HUHU cepbl, pocdopa u xenesa. [pe-
BpallleHHe MHUKPOOPTaHU3MaMH CO-
enuHeHuit yrinepoga. Kpyrosopor
yriepoja.

11

10

12

Bupycsl, 6akrepuodaru. CTpyKkTyp-
Hasi OPTaHMU3aIMs ¥ UK PETIPOAYK-
IIUH BUPYCOB.

11

11

DK3aMeH




| UTOTrO | 144 | 6 | 10 | 119

NHTepakTHBHOE 00y4YeHHUE MO AUCHUIINHE

HaumenoBaHue Bun dopma Koua-Bo
Ne TeM(pa3aesaoB) 3aHATHS | HMHTEPAKTHUB- 4acoB
HOT0 3aHATHSA
1. | Tema 5. I'eneTnka mpokapuoT JIK JeMmoHcTpanus 2
CJIAi10B
2. | Tema 6. Merabommu3m npokapuoT. Karabo- I1P PaboTa B manbIx 2
mu3M. CrocoObl o0ecrieyeHus: SHepruei — rpymnmnax
OpoxeHue, a’poOHOE W aHAdPOOHOE JbIXa-
HUE.
UTOro 4/14
(28 %)

3 COJEPKAHUE TEM (PA3/EJIOB)

Tema 1. BBenenue.

Crieruduixa METOI0B, TPUMEHSIEMBIX B MUKPOOHOIIOTHH.

Tema 2. Mopdoaornueckne Tunbl 6akrepuid. CTpyKTypHasi OpraHu3anus NpoKa-
puoTHOI kJjeTkn. CiopooOpa3oBaHue.

Mopddonoruueckue TUIBI OaKTEpUii: MOHOKOKKHU, JAMILIOKOKKU, TETPAKOKKH, CapIMHBI,
CTPENTOKOKKH, CTa(QHIOKOKKH, CTPENTOOAKTEPUH W CTPENTOOAIMIUIbI, OaKTEepUu W OarusuIb,
CHUPUIUIBI, CIUPOXEThI, BUOPHOHBL. CTPYKTYpHasi OpraHu3alys MPOKapHUOTHONW KIIETKU: MOCTO-
SHHBIC ¥ BPEMEHHBIC KOMIIOHEHTBI KJIETKH, UX Xapakrepuctuka. ['pam’, ['pam™ 6akrepuu, ux Ot-
JUYUTEIbHBIE 0COOCHHOCTH U cBolicTBa. CriopooOpa3oBaHue: 3HaUeHue, dTanbl. CpaBHUTENbHAS
XapaKTEePUCTUKA KIIETOK 3y- U IPOKAPHOT.

Tema 3. Knaccupukanus npokapmuor.

[Tpuntmnel mocTpoeHus: kiaaccudukaius mpokapuot. Kimaccudukaius mpokKapuoT o
onpenenuTento bepru.

Tema 4. Poct u pasmMHo:xxeHne npoxapuor. Ilutanue npokapuor. Tunsl nuranus:
¢oToiuTOaBTOTPOGUSA, XEMOJUTOABTOTPOPUSA, (POTOJTUTOOPIraHOTPO(pPHS, XeMOOpraHore-
TepoTpodu.

Poct GaktepuanbHOI MOMYINSIIIMU B CTATUYECKON KynbType. da3bl pocTa, uX 0COOCHHO-
cTi. HempepblBHbIE M CHUHXPOHHBIE KYJIBTYpPhl MHUKpPOOPTaHW3MOB. Pa3MHOkeHHE OaKTepwid.
PaBnoBennkoe OunapHoe neneHue kieTku. OCOOEHHOCTH JIEJICHUSI TPAMITOJIOKUTEIBHBIX U T'pa-
MoTpunaTenbHbix Oakrepuil. [loukoBanue. [lumessle noTpedHOCTH NMPOKAPUOT. THUMBI MUTAHUS:
(boTOoMUTOABTOTPOGUS, XEMOIUTOABTOTPOPHs, (HOTOIUTOOPraHOTPOPHs, XEMOOPraHOTeTepo-
Tpodus

Tema S. I'eHeTHKa IPOKAPHOT.

Opranuzanys reHeTHYecKOro Marepuaia y mpokapuoT. PekoMOMHaIMs reHeTHYecKOoro
MaTepuaia MpoKapuoT: TpaHchopMaIus, TPAHCAYKIIHSI, KOHBIOTAITHS.

Tema 6. Meratdoamn3m npokapuort. Karadoausm. Cnocodbl odecneyeHusi JHeprue —
OpoxeHne, a3po0HOE U AHAIPOOHOE IbIXaHHUE.

Mertabonu3m npokapuoT. Karabomusm. Iponieccer Opoxkenus. [IyTu npeBpariieHus Tito-
KO3bl B MMMPOBUHOTPAIHYIO KHUCJIOTY B KJIETKE OakTepHil: TJIMKOIN3, NEeHT030(ochaTHbIN MyTh,
KA®I'-yts. CnupTOBOE, MOJOYHOKHCIOE, MACISHOKHCIIOE, YKCYCHOKUCIOE OpoXeHHs, Opo-
’KEHHE TMEKTUHOBBIX BEIIECTB U ApPYyrue BUAbl OpokeHHsA. A’poOHOE M aHa’dpOOHOE AbIXaHHUE.
ONEKTPOHHO-TPAHCIIOPTHAS LIENb U €€ BUJIbI Y IPOKAPHOT.

Tema 7. Ana6ou3M. CuHTe3 OMonoJuMepoB. PoToCUHTE3, XEMOCUHTE3.

Anabonn3M npokapuoT. buocuHTE3 YriaeBoJOB, aMUHOKHCIOT, HYKJIEMHOBBIX KHCIIOT,
munuaoB. DOTOCUHTE3, XEMOCHHTES.



6

Tema 8. A30THBIII 00MeH, IpeBpaliecHHe MUKPOOPTaHM3MAaMHU OPraHMYecKUX U MH-
HepaJbHbIX (opMm a3ora. buosornyeckass pukcanusi a3ora ¢cBOOOJHOKUBYIIMMH M CHM-
OMOTHYEeCKUMHU a30ThUKCATOPAMH

AzotHblll 00MeH. [Iponecchl TpaHcopmaruyn a3oTcoiepxKalux BelecTs (aMMOHUpUKa-
usl, HUTpUQHUKanus, TeHuTprudukanus). buomornueckas pukcanus MOIEKYISIPHOTO a30Ta U €€
3Ha4YeHue B a30THOM OanaHce skocucteM. CBOOOAHOXKUBYIIME U CUMONOTHYECKHE a30TOPUKCaA-
TOPBI.

Tema 9. Biausinue (pakTopoB OKpysKawuieil cpeabl HA MUKPOOpPrann3mMbl. Bzaumo-
OTHOLIECHUS] MHUKPOOPraHu3sMoB. OTHOLIEHHS] MHKPOOPraHU3MOB € PACTEHHSIMH, KUBOT-
HBIMH H 4ejioBeKoM. IlaToreHHble MUKPOOPTraHU3MBbI.

Bnusiaue ¢aktopoB okpyKaromen cpeapl Ha MUKPOOPTaHU3MBI: CBET, BIAXXHOCTH, TEM-
neparypa, KUCJIOTHOCTh, HEOPIaHUYECKUE U OPraHMYECKHE BEIIECTBA, CMOJIbI, KPACUTEH, aHTH-
O6uoTHKH, 3(puUpHbIE Macia. B3auMOOTHOIIEHUS MHUKPOOPTaHU3MOB: CUMOMO3, KOMMEHCAJIN3M,
MeTabKo03, KOHKYPEHTHbIE B3aUMOOTHOIICHUS (I1apasuTH3M, aHTaroHusM). OTHOLIEHUS] MUKpPO-
OpPIraHU3MOB C PACTEHUSIMHU, )KUBOTHBIMH U 4eI0BEKOM. [laToreHHple MUKpPOOPTraHU3MBI.

Tema 10. MukpodJiopa Bo3ayxa, BoJbl, NOYBbI

Mukpoduopa Bozyxa. CaHUTapHOE COCTOSIHME BO3/yXa MoMmeueHuid. Mukpodiopa Bo-
npl. CaHUTapHBIE [TOKA3aTeNM MUILEBOM Bobl. Bosa npupoaHbIX HCTOUHUKOB. Posib MuKpoopra-
HU3MOB B IIpOIEccax CaMOOUUIIIEHUS BOJOeMOB. MuKpoduiopa MoYBblI.

Tema 11. buoreoxummnueckasi 1eiTeJbHOCTh MUKPOOPraHu3mMoB. Mukpoouosoru-
yeckoe NMpeBpalieHue coeJuHeHuil cepbl, Gochopa u xkeine3a. [IpeBpamenne MUKpoopra-
HU3MaMHU coelMHeHuil yriaepoaa. Kpyrosopor yriepoaa.

[Tponieccrl TpanchopMmaiuu coeuHeHU Gocdopa, cepsl, kene3a MUKPOOPTaHH3MaMHU.
buoreoxumuueckas Ae4TeIbHOCTh MUKPOOPTaHU3MOB. MUKpPOOHOJIOTHUECKOE MPEBPAILIEHUE CO-
eanHeHui cepsbl, hocdopa u xenesza. [IpeBpamienne MEKpoOpraHu3MaMy COSIMHEHUH yriepoa.
Kpyrosopor yriepona.

Tema 12. Bupycsl, 6akrepuodaru. CTpyKTypHasi OpraHu3anusi M UK PenpoaykK-
M.

JIHK-renomusie, PHK-renomusie Bupycol. bakrepuodaru. CtpykTypHas opraHus3arus
BUpYCa: CyNepKarcu, Karcui, HyKJIeMHOBask KucioTta. LIk penpoayKiuu Bupyca.

Jla6opaTopuble 3ausitus (10 gac)

Tema 2 CTpyKTypHasi OpraHu3aiys NpoxkapuoTHoii kjieTku. Cnopoodpa3zoBanue (6 4).
JlaGopatopHas pabota 1. Oxpacka crop 6akrepuii
JlaboparopHas pabota 2. Oxpacka 6akrepwuii mo I'pamy
JlaGopatopHas pabota 3. BximroueHust 6aKTepuaibHON KIETKH

Tema 6. MeTaboau3m npokapuot. Karagoanzm. Cnocodbl o6ecnevyeHus1 JHeprueii —
OposkeHHe, a3PoOHOE U AHAIPOOHOE AbIXaHHUE (2 U).

JlaGopaTtopHnast pabota 4. MoJIOYHOKHUCIIOE OpOKEHNE

Tema 8 A3oTHbIi 00MeH, IpeBpalieHHe MUKPOOPraHM3MaMH OPraHNYeCKUX U MUHe-
pajabHbIX ¢popm a3ora. buosornyeckas pukcanus a3ora cCBOOOTHOKMBYIIUMH U CUMOMO-
THYEeCKHUMH a30T(puKcaropamu (2 4).
JlaGopatopHas pabota 5. CBOOOIHOKUBYIIIHME a30T(PUKCATOPHI

4 METOANYECKHUE PEKOMEHJALIIUU (YKA3AHUA) JJIA CTYAEHTOB
IO U3YYEHUIO JTUCIUIIJIMHBI

[Tpuctynas K U3y4eHHUIO AUCLMILIUHBI, HEOOXOIUMO B MEPBYIO OYepeab O3HAKOMHUTHCS C
coJiepKaHrueM paboueit MporpaMMBbl.

Opxolt U3 ¢popM opraHu3anuu yueOHON e TeNbHOCTH SIBISIETCA JleKyus, UMEIoIIast 1eIbIo
JlaThb CUCTEMAaTU3UPOBAHHBIE OCHOBBI Hay4YHBIX 3HAHMM IO JAMCLUIUIMHE. JIEKIIMM JOJKHBI HO-
CHUTh MPOOJIEMHBIN U JMANOTOBBIA XapaKTep U PacKpbIBaTh aKTyalbHbIE BOIPOCHL. B mporecce
YTEHUs JIEKIUH CTUMYJIMPYETCS aKTHBHAsl IO3HaBaTElbHAsl JEATENbHOCTh CTYACHTOB. B xone
U3y4eHUs! IUCLUILIMHBI 9acTO OOJIBIIOE 3HAYEHHUE UMEIOT PUCYHKH, CXEMBI M IOATOMY B KOH-



CIIEKTE JIEKLIUU PEKOMEHYETCA JIeNaTh BCE PUCYHKH, KOTOpBIE MPENO01aBaTeNb ACIAET Ha JOCKE
U aKLEHTUPYET Balle BHUMaHHe. Borpockl, BOSHUKIINE Y Bac B XOJ€ JEKUUH, PEKOMEHIyeTCs
JIeJIaTh Ha MOJIAX, U M0C/Ie OKOHYAHUS JIEKIIMM OOpaTUTHCS 3a Pa3bsCHEHUSIMM K IPENojaBare-
mo. HeobxonuMo akTHBHO paboTaTh ¢ KOHCHEKTOM JIEKIMH: MOCJIE OKOHYAHUS JIEKIMH PEeKO-
MEHAYETCSl IIEPEeUnTaTh CBOM 3aIlMCH, BHECTU IONPABKU U JONOJHEHUS HA MojsX. KoHcnekTsl
JIEKIUH peKOMEHyeTCsl UCIIOBb30BaTh IIPU MOATOTOBKE K MIPAKTUYECKUM 3aHATHAM U 3aueTy. Ha
JCKIHSIX OIPENEeNAIOTCS 3aaHus M0 CAaMOCTOATEIbHOMY M3YUEHHIO YYeOHOW M HAY4YHOU JIUTE-
patypbl. [losToOMy OueHb Ba)KHbI PETyJISPHOCTh MOCELIECHUS JIEKIMI U BBIIOJHEHHE TEKYIIHX
3a1aHUH CTYJEHTaMU.

Ipu uzyuenuu u npopabomxe meopemuyecko20 Mamepuaia HeodxXooUuMo:

® [IOBTOPUTH 3aKOHCIEKTUPOBAHHBIN Ha JIEKIMOHHOM 3aHATUN MaTepHall U JIOIOJHUTh €ro
C YY4ETOM PEKOMEHAOBAHHOM 10 JAHHOU T€ME JIUTEPATYPBHI;

® [IpU CaMOCTOSTEIbHOM H3YYEHHHM TEOPETUYECKOW TEeMbI HCIOIb30BaTh PEKOMEHOBaH-
HYIO JTUTEPATYPY;

® OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI, IPEACTABIEHHBIE B KOHCIIEKTE JIEKIMI 110 COOTBET-
CTBYIOILIEH TEME.

Jlabopamopnvie 3anamus TPOBOJATCS C LENbIO yIIyOJIeHUs U 3aKperUIeHUsl 3HaHUMU, TO-
Jy4EHHBIX Ha JIEKIUAX U B MPOLIECCe CaMOCTOsATENbHON paboThl. [Ipu moaroroske k madoparop-
HOMY 3aHSTHIO HEOOXOIUMO:

® U3Y4YUTh, HIOBTOPUTH TEOPETHUECKUI MaTepHal 1o 3aJaHHON TeME;
® U3yYUTh MaTepUaibl IPAKTHUKyMa IO 3a/IaHHOI TeMe,
® TIpU BHIIOJHEHUH IOMAIIHUX 33/1aHUN TOBTOPUTH TEOPETUUECKHUI MaTepHa JIEKIIHA.

Memoouueckue yrazanus no opeanu3ayuu 6HeayoOumopHoU camoCmosameibHol padomul.

CamocrosiTenbHass paboTa CTyJIEHTa CIIOCOOCTBYIOT OpraHU3alldu I0CJIEeI0BATEILHOTO
U3y4eHHs MaTepuaa, BHIHECEHHOT'O HAa CAMOCTOSTENIbHOE OCBOEHHE B COOTBETCTBUH C YUEOHBIM
IUTAHOM, MPOrpaMMoil yueOHOW AucHUIUIMHBL. B kadecTBe hopM camocTosTeIbHON paboThl Npu
U3Yy4EHHH JUCLUIUIMHBI IPEUIaratoTCs:

e paboTa c HAy4YHOH U y4eOHOU IuTepaTypoi;
® TMOATOTOBKaA pedepara;
® I0JIrOTOBKA K TECTUPOBAHUIO U 3a4ETY.

3amaun caMOCTOSITEIbHOU PaOOTHI:

e o0peTeHHEe HaBBIKOB CAMOCTOSITENIbHOW Hay4HO-MCCIIE0BaTENbCKON pabOThl HAa OCHOBA-
HUM aHAJIN3a TEKCTOB UICTOUHUKOB U IPUMEHEHHUS PA3TUYHBIX METOJI0B HUCCIIEIOBAHUS;
e BbIpabOTKa YMEHHS CAMOCTOSATENIHO U KPUTUYECKU MOJXOAUTh K U3y4aeMOMY MaTepHaiy.

Pexomenoayuu no pabome ¢ nayunoti u yueonou iumepamypou

Pabota ¢ y4eOHOI 1 Hay4HOU TUTEpaTypoil ABIsIeTCs INIaBHOW (GOPMOIT caMOCTOSATENbHON
paboThl 1 HEOOXOAMMA MPU MOATOTOBKE K YCTHOMY ONPOCY Ha JIaDOPAaTOPHBIX 3aHIATHUSIX, K KOH-
TPOJILHBIM paboTaM, TECTUPOBAHUIO, KOJUIOKBUYMY, 3aueTy. [ yCBOEHHs U3y4eHHOTO MaTepu-
aja JIydlle COCTaBUTH OIMOPHBIM KOHCHEKT, B KOTOPOM OTPa3uTh JIUIIb KIIOYEBbIE MO3UIUU.
Taxoke B mpouecce paboThI ¢ yueOHOM U HAYYHOM JTUTEPaTypOi CTYJACHT MOXKET:

e JienaTh 3alUCH 110 XOAY YTE€HHUS B BUJIE MPOCTOT0O WK Pa3BEPHYTOrO IJIaHa;

® COCTaBJIATh TE3UCHI (LUTHPOBAHHME HauOoJiee Ba)KHBIX MECT CTaTbU WJIM MOHOrpaduu,
KOPOTKOE M3JI0KEHHE OCHOBHBIX MBICIIEH aBTOpa);

® TOTOBUTH aHHOTAIMU (KpaTKkoe 0000IIeHre OCHOBHBIX BOIIPOCOB paboThI);

Heo6xoauMo oTMeTHTh, 4TO paboTa ¢ IUTepaTypoil He TOJIBKO MOJEe3Ha KaK CpesicTBO 00-
Jee TIy00KOro U3y4eHUs TUCHUIUIMHBI, HO U SIBJISIETCS HEOTHEMIIEMON YacThIO MPOQPECCHOHANb-
HOU JeATeNbHOCTH OYIyIIero y4uTes.

Pexomenoayuu k nanucanuro peghpepama

BriOpaB Temy, HEOOX0IMMO MPHUCTYNUTH K NOA00PY JIUTEpaTypsl (IPUMEPHBINA ee mepe-
YeHb MOJKHO IOCMOTPETHh B y4€OHO-METOUYECKOM MOCOOHH IO MCTOPUH, OOPATHBIIKUCH K TIPe-
nonasarento). Ho 3To He uckitoyaeT, a HaNMpPOTUB, MPEANOIaraeT MOUCK JOMOJHUTEIBHBIX HC-
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TOYHUKOB B OMOIHMOTEKE /WK B ceTH HHTEepHET. [Ipn Hanucannu pedepara peKOMEHIYETCS HC-
[0JIb30BaTh MOHOTpa(QUM U KypHAJIbHBIE CTAThU, O3BOJISAIOIINE TIy0)Ke pa3o0paThCs B pa3iny-
HBIX TOYKax 3pEHUs HAa UCTOPUYECKUN mporecc. B cBoeM pedepare cTyIeHT TOHKEH MPOIEMOH-
CTpUpPOBaTh YMEHHME aHAJIU3MPOBATh MOIYYEHHBIH MaTepHuaj, BbIpaXaTb CBOE OTHOIIEHUE K
HEMY, HE YXOJIUTh OT JUCKYCCUOHHBIX BOIIPOCOB. M3yueHue nureparypbl 1 HCTOYHUKOB CIIETYET
HauuHaTh ¢ Haubosiee O0IIUX TPYIOB, OCIE YEro NePeXOAUTh K OCBOCHUIO KOHKPETHBIX CIIELH-
QIM3UPOBAHHBIX UCCIIECOBAHUI 110 BHIOPAHHOH TeMe.

Cmpykmypa pegepama. PedepaT NOIKEH COCTOATh U3 IUIaHA, BBEAEHUS, HECKOJIBKHUX
IJIaB, 3aKJIIOYEHHUs, CIIUCKA MCIIONb30BAaHHBIX MCTOYHHUKOB M JINTEPATYpHI, NpuioxeHuil. [lpu
HalnMcaHuM padoThI caeyeT BbIEPKUBATh CTUIIEBOE €IMHCTBO TEKCTA.

Beeoenue paboThl CONEPKUT MOCTAHOBKY LIEJIM, 3a/a4 M Kpyra paccMaTpUBAEMbIX BO-
npocoB. B HeM Takxke naercss KpaTKuil aHajau3 MCHOJIb30BAaHHBIX MCTOYHHKOB M JMTEPATYpBHI,
METO/I0B M CPEJICTB 00pabOTKU UMEIOLIErocsl MaTepHasa.

OcHo6nas 9acTb COCTOUT U3 HECKOJIBKUX IJIaB, UMEIOIMX CBOE HAa3BaHHE U PaCKpbIBaIO-
IIMX OJIMH U3 BONPOCOB TeMbl. [Ipn HanucaHuu ee HEOOXOAMMO MOCIEI0BATENbHO U3JaraTb Ma-
Tepuall, JJOTUYECKU MEPEXOJUTh OT OAHOIO BONPOCA K APYroMy, MOJATBEPKJIATh BBICKa3aHHOE
MHEHHE WIH CYXICHHE KOHKPETHbIMHU (akTamu, uudppamu, aaramu, uMeHamu. IIpu stom cty-
JEHT BCErJa JOJDKEH CTPEMUTHCS NPOSBUTH COOCTBEHHOE MBILIUIEHHWE IO MOBOJY M3YYEHHOI'O
marepuana. Jonyckaercs (B HEKOTOPBIX CIydasX Jake MPUBETCTBYETCS) LUTUPOBAHUE HUCTOY-
HUKOB ¢ 00sI3aTCIIbHON CCBUIKOW Ha HHUX. B pedepare MOMKHO BBIIEPIKUBATHCS OMPEICIICHHOES
paBHOBECHE MEX]ly TEOPETUYECKHMMHU BbIBOJAAMHU U HAOOPOM (haKTOB.

B saxniouenuu n3nararoTcsi OCHOBHbIE BBIBOJIbI, K KOTOPHIM IpPHIIEN aBTOp pabOThl Ha
OCHOBaHUU U3yUYEHUs MaTepuaia.

[Tocne 3akmr0YeHns: TPUBOJUTCS CIIUCOK MCHOJIB30BAHHBIX UCTOUHUKOB U JIMTEPATYPBHI C
yKa3aHHEM BCEX BBIXOIHBIX JAHHBIX, a TAK)KE MPUIOKEHUS (€M eCTh HEOOXOIUMOCTh B TIPH-
BEJICHUU CXeM, Tabmuil, TpaguKoB, WILTFOCTPAlMi U T.1.).

OO6mmit 06vem pedepata qomkeH coctaBisaTh 10-20 meuatHbIX cTpanun popmara A4.

Memoouueckue pekomenoayuu no no020mMosKe K IK3aMeHy

enp sk3amMeHa - OLEHUTh YPOBEHb CPOPMHUPOBAHHOCTH KOMIETEHIMH CTYIEHTOB 3a
HOJHBIN KypC AUCUUIUIMHBL. TpeOoBaHUS U KPUTEPUM BBICTABJICHUS HK3aMEHAIIMOHHOMN OIEHKH
U3JIOKEHBI B I1. 6.2 HacTosIel pabouel IporpaMMBl.

[Ipucrynas k u3ydyeHUI0 y4eOHOM AMCUMIUIMHBI, CTYIAEHTaM CIeAyeT O3HAKOMUTBCS C
TEMaTUKOH BONPOCOB U 00bEMOM MaTepuaa, BHIHOCUMBIX Ha 9K3aMEH, a TaK)Ke C JIUTEPaTypoi,
HEOOXOIUMON JJiIi MOJATrOTOBKM K JaHHOW (opMe NMPOMEXKYTOYHOro KOHTpousid. Heobxoaumo
UMETh 4YE€TKOE IMpPEJCTAaBICHHE O TPeOOBAaHUSIX M KPUTEPHSIX BHICTABICHUS SK3aMEHAIIMOHHOMN
OLICHKH.

Heo6x0auMo MOMHUTB, YTO MPH OLIEHKE 3HAHWM, YMEHMI U HAaBBIKOB Ha SK3aMEHE y4u-
THIBAIOTCS: MEKCECCUOHHASI aTTECTAllMsl, TOCEIaeMOCTh YUeOHBIX 3aHATHH, yyacTue B paboTe Ha
NPAaKTUYECKUX 3aHATHUSIX, BBIMOJIHEHNE KOHTPOJIBHBIX paboT M 3aJjaHUil caMOCTOATENbHOM pabo-
Tol. Ecin cTtyneHT nponyctun 6osee 50% 3aHsATHIA, HE BBIITOJIHNI YCTAaHOBJIEHHBIN 00BEM camo-
CTOSITENIbHOW paboThI, CUCTEMAaTUYECKH HE TOTOBWJICS K MPAKTUYECKUM 3aHATHUSAM, MpernojaBa-
TEJb JOJDKEH OYAET BBIICHUTH 00BEM MOJTOTOBKM CTY/AEHTA C MOMOIIBIO JIOMOJIHUTEIBHBIX BO-
MPOCOB. DK3aMEH MOKET IPOBOAUTHCS B YCTHOM, TECTOBOW U MUCbMEHHOU (hopMe.

Y4eOHo-MeToAMYECKOE 00ecIeYeHHe CAaMOCTOATEIbHOM PadoThI
CTY/ICHTOB 10 JUCIHUILINHE

Haumenosanue ®opmbl/BHIBI Konnuecrso
Ne pa3aeJa (TemMbl) CaMOCTOSITeJILHOI padoThl | YaCOB, B COOT-
BETCTBHHU C
yueOHo-
TeMATHYECKHM
IJIAHOM

1. | Tema 1. Beenenue N3yuenne OCHOBHOW U JO- 9




MOJIHUTEJIBHON JINTEPATYPhI

2. | Tema 2. Mopdonornueckue Tumnbl Oak- | MI3yueHue OCHOBHOW M [10-
tepui. CTpyKTypHas OpraHu3alusi Mpo- | MOJHUTEIbHON JUTEPATYPHI. 10
KapuoTHOH KineTku. CrnopooOpazoBanue. | [loaroroBka K TecTHpOBa-

HUIO
3. | Tema 3. Knaccugukanus mpokapuor. W3ydyeHne OCHOBHON U J0- 10
IIOJIHUTEJIHHON JINTEPATYPHI

4. | Tema 4. PocT u pa3zMHOXeHUE TIpoKapu- | MI3ydyeHne OCHOBHOW W J0O-
oT. IIutanue npokapuotr. Tunsl nUTaHUA: | IOJHUTEIBHOU JIUTEPATYPHI.
dboTtonmuroaBToTpOodUsi, XemoauToaBTo- | [logroroBka K TecTHpoOBa- 10
Tpodus, GOTOIUTOOPraHOTPO(DUS, XeMO- | HUIO
oprasHorereporpodus

5. | Tema 5. I'eneTuka nmpokapuor N3yuenue OCHOBHOM M J0- 12

HOJHUTENBHOM JIUTEPaTypBl

6. | Tema 6. Merabonusm npokapuoT. Karta- | I3yueHne OCHOBHOW M J0-
6omm3M. CriocoObl 00ecrieueHHs SHEPrH- | MOJHUTEIbHOMN JINTEPaTyphl. 9
et — OpokeHue, a3pobHoe n aHa’poOHoe | [logroroBka K TeCcTHUpOBa-

JIbIXaHUE HUIO

7. | Tema 7. Ana6onuszm. Cunre3 Ouomnonu- | MI3ydeHne OCHOBHON H J0- 9
MepoB. POTOCHHTE3, XEMOCHHTE3 HOJIHUTEIBHOM JIUTEpaTyphl

8. | Tema 8. A3otHbIii 00MeH, nipeBparnicHue | M3ydueHne OCHOBHOW M J0-
MHUKPOOpPraHU3MaMH  OPraHUYECKUX M | MOJHUTEIbHOM JIUTepaTyphl
MUHepaIbHBIX (hopM a3orta. buosnormue- 10
ckas (QuKcanus azoTa CBOOOIHOKUBY-

IIMMHA U CUMOMOTMYECKUMHM a30T(UKca-
TOpaMu

9. | Tema 9. Bnusnue ¢akropoB okpyxkaro- | I3yueHue OCHOBHOW M [0-
el cpefpl HA MUKPOOPraHU3Mbl. B3au- | MOJHUTENBHON JIUTEPATYPHI.
MOOTHOIIEHUs1 MUKpoopranuzMoB. Ort- | [Toaroroska pedepara «Ila- 10
HOILIEHUSI MUKPOOPTaHU3MOB C PACTEHU- | TOTEHHbIE  MHKPOOPraHU3-

SIMU, >KMBOTHBIMM M yesioBekoM. IlaTo- | MbI»
T€HHbIE MUKPOOPTaHU3MBI.

10. | Tema 10. Mukpodaopa Bo3ayxa, Bonsl, | i3yueHne OcHOBHOM M J0O- 9
TTOYBBI MIOJIHUTEJIBHOM JINTEPATYPHI.

11. | Tema 11. buoreoxumuueckas naesrenb- | Mi3yueHue OCHOBHOM M J0O-

HOCTb MUKPOOPTaHU3MOB. MUKpOOHOIO- | IOJTHUTENBHOMN TUTEPaTypHI.

TMYECKOE MPEBPALLEHUE COECIMHEHUN ce- 10
pel, ochopa u xkenesza. IlpeBpaiienue

MUKpPOOPTaHW3MaMH COEIUHEHUH yrie-

pona. Kpyrosopot yriepona.

12. | Tema 12. Bupycel, O6aktepuodaru. | M3yueHue ocHOBHOH M J0O-
CtpykTypHas opraHM3alus W IHUKJI pe- | MOJHUTEIbHOH JTUTepaTyphbl. 11
MIPOJYKIIMH BUPYCOB.

UTOro 119

5 IPAKTUKYM IO JMCIHUIIVIMHE

TEMA 2. MOP®OJIOT MUECKHE TUITbl BAKTEPUI. CTPYKTYPHAS OPT AHU3ALIUA
[TPOKAPUOTHOM KJIETKU. CTIOPOOBPA30OBAHME

JlabopaTopHasi padora 1. Oxpacka cnop 6aktepuii (2 yac)

N3YYAEMBIE BOITPOCHBI:
1. ®akTopsl criopooOpa3oBanus. brogorndyeckoe 3HaYeHHE CIIOPOOOPA30BAHUS MPOKAPHUOT.
2. DTansl CIopooOpa3oBaHUs U UX XapaKTEPUCTHKA.




10

[TJIAH 3AHATUA:
1. OdopmiieHre pe3ynbTaToOB OMbITA [0 HAKOMUTEIbHOW KyJabType ceHHoi mnanouku (Bacillus
subtilis).
2. OdopmiieHre pe3yibTaTOB OIbITA MO HAKOIMUTEIBHON KyJIbType KapTO(elnbHON MallOuKH
(Bacillus mesentericus).
3. Okpacka criop 6akTepuii.
Marepuanbl u odopyaoBanue. [IpenmeTHble CTek/Ia, MUKPOOHOIOTUYECKHE TETIH, CTEKIISH-
HBI€ LITMATENN, TUCTUIIMPOBAHHAS BOJIA, CIUPTOBKH, 32KUM, KPUCTAJLIU3ATOP, CTEKIISTHHBIA MO-
CTHK, MIPOMBIBAJIKA, MHUKPOCKOII, TeHIIUAHBHOJIET, (PYKCHUH, KyJIbTyphl CEHHON U KapTOQelbHOU
MAJIOYKH.
XOH PABOTBI:
1. PaccMoTpeTh Ha OBEPXHOCTh CEHHOTO OTBapa IUICHKY Pa3HOro BO3pacTa: 2-X CYTOYHYIO U
3-4-X cyTOuHYI0, 00paTUTh BHUMAHUE Ha €€ IIBET.
2. PaccmoTpeTs B OMHOKYJISIPHYIO JTYITy Ha MMOBEPXHOCTH IIACTUHOK KapTo(des MICeHKY pa3Ho-
r'0 BO3pacTa, CPaBHUTh CTENIEHb 00Pa30BaHUS CKIIAI0K, OJIeCK, I[BET.
3. IlpuroroBuTh Ma3Kku CEHHOU U KapTodenpHoi nanodek. OKpacuTh.
['oTOBBIN Ma30K MHUKPOCKOMUPYIOT, MOIB3YSICh 00beKTUBOM MacisaHoi ummepcun (MH-90). Ha
npernaparax pacCMOTPETh BET€TaTUBHBIE KJIETKH, KIIETKU-CIIOPOHOCHI M CIIOPHI; 3apHCOBATb.
4. Oxpacka cniop no merony M. A. IlemkoBa
e Ha tepmuuecku ¢ukcupoBanublii Mmazok (Bacillus subtilis nwim Bacillus mesentericus) nano-
CST PacTBOpP METWIJIEHOBOTO cuHero 1o Jleddepy, 10BOIAT 10 KUTICHHUS HA TUTAMEHH CIHp-
ToBKa 1 KunAtAt 10-20 cek.
e [Ipenapar oxyaxxaatoT, IPOMBIBAIOT BOJIOM U AoKpamuBaioT B TeueHue 30 cek. 0,5% BoaHbIM
pPacTBOpPOM HEHTPATBHOTO KPACHOTO.
e [lIpemapar cHOBa IPOMBIBAIOT BOIO#, BBICYIIIMBAIOT HA BO3AyXe, MUKpockomupytoT (MI-90)
JlenaroT 3apHCOBKH KJIETOK — CIIOPOHOCIIEB, B KOTOPBIX CHOPHI OKpallleHbl B TOIy0oil 1BET, 1U-
TOIUIa3Ma B KPACHBIN.
Pe3ynbraThl BBITOTHEHHON pabOTHl CaMOCTOSTETFHO WHTEPIPETHPYIOTCS U O(QOPMIISIOTCS B
TETpajau B BUAE OTUETA.
Conepxanue orueta: 1. Tema, uenb paboTsl. 2. JlaTuHCKOE Ha3BaHME MUKpoopraHusma. 3. Me-
TOJMKA MPUTOTOBIEHUSI MUKpoIlipenapata. 4. Mopdonorus kieTku (pUCYHOK C yKa3aHUEM YBe-
JMYEHHS] MUKPOCKOIIA, COXPAHEHUSI COOTHOIIIEHHE Pa3MepOB KIIETOK, COPOBOXKICHUE PUCYHKA
MOJMUCAMU U 0003HAUCHUSIMU ).

JlaGopaTopHas padora 2. Oxpacka 6aktepuii no I'pamy (2 4ac)
N3YYAEMBIE BOITPOCHBI:
1. CyurHocTh MeTO1a OKpacku OakTepuit mo I'pamy
Marepuannsl u obopynoBanme. [IpeamerHsie cTekia, MUKPOOHOIOTHYECKUE TETIIH, CTEKIISH-
HbIE LINATENN, TUCTHJUIMPOBAHHAS BOAA, CHUPTOBKH, 3aKUM, KPUCTAJUIN3ATOP, CTEKJITHHBIA MO-
CTHK, MPOMBIBAJIKA, MUKPOCKOII, TEHIIHaHBUOJIET, (PyKCHH, pacTBOp JIIOros, STHUIOBBII CUPT,
KYJIbTYpPbl CCHHON U KapTO(eIbHON NaJIOUKH.
XOI PABOTBI:
e Ha oxHoll moIOBUHE CTEKJIa HAHOCIT TOHKUNA Ma30K YKCYCHOKHCIIBIX OaKkTepuii, Ha APYyroil —
KapTo(enbHOM Majgoyky (U3 MOJIOJIBIX, JIyUllle CYTOYHBIX KYJIBTYp).
e Ha oaHoll mONOBUHE CTEKJIa HAHOCAT TOHKHH Ma30K YKCYCHOKHUCIBIX OaKTepHil, Ha Jpyroi
KapToQebHON NaJIOUKU (M3 MOJIOABIX, JIy4Ille CYTOYHBIX KYJIBTYP).
e Ma3ku BBICYHIMBAIOT Ha BO3AYX€E, PUKCUPYIOT TEPMUYECKU U OKpamuBaioT 1% BOIHBIM pac-
TBOPOM I'€HIIMaHBHOJIETA 1-2 MUH.
e Kpacurenb cnuBaroT U, He MPOMBIBasi Ma30K BOJIOM, 00pabaThiBaioT ero 1-2 MHH pacTBOPOM
JIroromns 10 noyepHEHUS.
e (Cnusarot pactBop Jlrorouns, npenapat obecupeunBarot 0,5-1 MuH. 96% 3TUIOBBIM CIUPTOM.
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e Ma3ku HEMEMJIEHHO TIIATEIbHO MPOMBIBAIOT BOJAOW M JIOMOJHUTENBHO OKpamuBaoT 0,1%
BOJHBIM pacTBOpPOM (pykcuHa 2-3 MUH.

e [Ipenapar okoHYATEIHLHO MPOMBIBAIOT BOJIOM, BBHICYIIMBAIOT HA BO3AYXE U MHKPOCKOMHPY-
IOT, MOJIB3YsICh 00BeKkTHBOM MI-90.

e Ha npenapare rpaMmoyioXuTeabHble OaKTEPUH OKPAIIMBAIOTCS B CHHE-(DHOJIETOBBIMA, Ipa-
MOTpHUIATENIbHBIE — PO30BO-KPACHBIH LIBET.

Pe3ynbTaThl BBHIMOTHEHHON PAOOTHI CAMOCTOSITENILHO HHTEPIPETUPYIOTCS U OQOPMIISIOTCS B

TEeTpaau B BUJE OTYETA.

Conepxkanne otdera: 1. Tema, niens pabotsl. 2. JIaTHHCKOE Ha3BaHME MUKpoopranuzma. 3. Me-

TOJMKA MPUTOTOBIICHUSI MUKpoIrpenapaTa. 4. Mopdoorus KiieTku (PUCYHOK C yKa3aHUEM YBe-

JIMYEHUS MHUKPOCKOIA, COXPAaHEHHsS] COOTHOIIEHHE Pa3MEpPOB KJIIETOK, COIPOBOXKIECHUE PUCYHKA

MOJMUCAMU U 0003HAUCHUSIMU ).

JlaGopaTopnasi pa6ora 3. Bkiouenusi 6akrepuajibHOi KiIeTkH (2 yac)

N3YYAEMBIE BOITPOCBI:

1. Ilpupona BxirouyeHUH

2. Tunbl BKIIOYEHHH, UX OMOJIOTHYecKas Poib.

3. CrocoObl BBISBICHUS BKITFOUECHUH.

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

Hbl€ LINAaTeNH, JUCTUIIIMPOBAHHAS BOJA, CIMPTOBKH, 3a)KUM, KPUCTAJUIU3AaTOpP, CTEKJITHHBINA MO-

CTHK, IPOMBIBAJIKA, MUKPOCKOII, METHJICHOBBIH cuHuil Jledduepa, pacrBop Jlroroms, cmecs Hu-

Ku(opoBa, STUIOBBIA CIIUPT, KYJAbTYPbl CEHHOM U KapTO(eabHON MajlouykH, KyJbTypa MacisHO-

KHUCIIBIX OaKTEepUH, IPOAOKH, HErpaayupOBaHHas TUIIETKA.

XOI PABOTDI:
1. BeolsiBIEHHE BOJIIOTHHA.

e [IpuroroBuTh GUKCUPOBAHHBII MA30K KYJIbTYPbl MUKpOOpraHu3Ma (KapToQenbHON nalouky,
CEHHOU MaJOYKH)

e  OkpamuBarT Ma30K METHUJIEHOBBIM cUHUM Jledduiepa B TeueHUH 3 MUH.

e Ma3ok npoMmbIBalOT BOJOM, HE BBICYIIMBAs, HAKPBIBAIOT MOKPOBHBIM CTEKJIOM M MHKPOCKO-
nupytot (BU-40).

e Ha npenapate nuromniazma KJI€TOK OKpallleHa B Toyy0oil 1IBeT, 3epHa BOIIOTHHA — B KPACHO-
BaTO-(HOJIETOBBIH.

2. Okpacka rpaHyJie3sl.

e Ha cepennHy npeagMETHOrO CTEKIIa HAHOCAT KAIUTIO KYJIbTYPHON KUAKOCTU MAacCJISTHOKHCIIOTO
OposkeHHsl, JOOABISAIOT Karuio ciaboro pactBopa JIroross, HaKpbIBalOT MOKPOBHBIM CTEK-
JIOM.

e [Ipemapar MHUKPOCKONHUPYIOT, MOJIb3YsCh 00bekTHBOM BI-40. I'panynesa B kieTkax OaxTe-
pHil OKpaMBaeTcs B TEMHO-CUHUH 1IBET.

3. OOHapyXeHHE TJTUKOTeHA.

o Tonkuii Ma30Kk U3 KyJabTypsl KapTodensHoi nmamouku (Bacillus mesentericus) ¢uxcupyror
cmecbio Hukndoposa B TeueHUHN 5 MUH.

e Ma3ok OKpalmBarOT KOHIIEHTPUPOBAaHHBIM pacTBopoM Jltoromns 30-40 cex., MpOMBIBAOT BO-
JIO¥, HAKPBIBAIOT MIOKPOBHBIM CTEKJIOM M MHUKPOCKOMHPYIOT (00bekTHB BU-40).

e 3apucoBaTh KJIETKH C TpaHyJaMd TJIMKOT€HAa, OKPAIIEHHBIMH B KPAaCHOBATO-KOPHUYHEBBIN
1BET.

4. BpIsiBIeHNE BKIIOUEHUH KUPOBON TIPUPOIBI.

e Ha npenMeTHOe CTEKIO HAHOCAT KaIlIKO BOJHOM B3BECHM MUKPOOpPraHHM3Ma, JOOAaBISIOT Kal-
o pactBopa cyaaHna ||, HaKpbIBalOT MOKPOBHBIM CTEKJIOM U MUKPOCKOMHUPYIOT (OOBEKTUB
BU-40).

e 3apucoBaTh KJIETKHU C XKUPOBBIMH BKIIOUEHHUSIMH, OKPAILIEHHBIMHU B OPaH)KE€BO-KPACHBIH 1IBET.
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Pe3ynbTaThl BBIMOJHEHHON pabOTHl CaMOCTOSITEIBHO HHTEPIPETHPYIOTCS U O(QOPMIISIOTCS B
TETpaJay B BUJIE OTYETA.

Conepxanne oryera: 1. Tema, nens pabotel. 2. JlaTuHCKOE Ha3BaHUEe MUKpoopranusma. 3. Me-
TOJIMKAa IPUTOTOBIICHUS MUKpompenapara. 4. Mopgomorus KieTku (pUCYHOK C yKa3aHHEM yBe-
JMYEHHUS] MUKPOCKOIIA, COXPAHEHUS! COOTHOILIEHHE Pa3MEpOB KJIETOK, COPOBOXKICHUE PUCYHKA
MOJAMUCAMU U 0003HAUCHUSIMU ).

TEMA 6. METABOJIM3M ITPOKAPUOT. KATABOJIM3M. CIIOCOBbI OBECIIEUEHN A
SHEPTUEN — BPOXXEHUE, ADPOSHOE I AHADPOEHOE JIBIXAHUE
JlaGoparopHas padora 4. MoJiouHOKHCI0€e OpoxkeHue (2 yac)

(B MHTepakTUBHOI popMe — padoTa B MAJIBIX IPYNIIAaX)

IIUTAH 3AHATUA

1. OpranuzarnuoHHsIii 3tan (hopMHUpPOBAHUE TPYIIIT)

2. ITonroroBUTENLHEBIN JTAIL.

Kaxknast Manas rpynna BBIIOJIHAET 3aJaHUE B TEUEHNE OTBEIEHHOIO BPEMEHU. 3aada JaH-

HOTO 3Tarna — chOPMYIUPOBAThH TPYIIIOBYIO MO3UIHIO B COOTBETCTBHH C 33/IaHUEM.

3agaHue:

1. V3yuuTh CynHOCTh MOJIOYHOKUCIIOTO OPOKEHHUS.

2. N3yuuthb coctaB MUKPOGIOPHI MOJOYHOKHUCIIBIX MTPOYKTOB (IO BHIOOPY TPYIIIIbI).

Martepuanabl U 0060opynoBanue: MOJIOYHOKHUCIIBIE IPOIYKTHI (Kehup, psHKeHKa, OMPHUIOK, alu-

JNOMUINH U Ap., OBOLIHBIE PaccoJibl), IPEAMETHbIE U TOKPOBHBIE CTEKIA, MUIETKU, MUKPOOUO-

JIOTMYECKUe MeTJIN, MUKPOCKOI, Kpacuteiu (cmech Huknudoposa, METUIIEHOBBIN CUHUI).

XOA PABOTBI:

- 3 yka3aHHBIX IPOLYKTOB IOTOBAT TOHKUI Ma30K, BHICYIIMBAIOT HA BO3AYXE.

- Ma3sok (puUKCHPYIOT U OJHOBpEeMEHHO 00e3xHupuBarOT cmecbio Huknpoposa B Teuenue 10
MUH.

- Cyxoif Ma30K OKpalluBalOT B Te4eHHue 4-5 MUH. BoHBIM pacTBOPOM METUIIEHOBOI'O CHUHETO,
IPOMBIBAIOT, BBICYIINBAIOT, MUKPOCKONUPYIOT ¢ 00bekTuBOM MU-90. JlenatoT 3apucoBKU
MHUKpPOOPTraHU3MOB HCCIIEyEMOT0 IPOAYKTA.

3. OCHOBHOI1 3Tan — MpoBeAieHne O0CYXAEeHUs 3aJaHus. 3aciyIIMBalOTCS MHEHUs, Mpejsarae-

MbI€ KaXJIOM MaJioi rpymmou mo 3agaHuto. B 3aBepmenuu Gpopmynupyercs ooiiee mpencrapiie-

HUE, BBIPAKAIOIEE COBMECTHYIO MO3UIIMIO 110 3aJJaHHIO.

4. Pednexcus.

Pe3ynbTaThl BBINOTHEHHON pPaOOTHI CaMOCTOSITENILHO MHTEPHPETUPYIOTCA U O(OPMIISIOTCS B

TETpaau B BUAE OTUETA.

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

TOJIMKA TMPUTOTOBJIEHUSI MUKporpenaparta. 4. Mopdosorus KieTku (PUCYHOK C yKa3aHHEM yBe-

JMYEHUS MHUKPOCKOIMA, COXpAaHEHHs] COOTHOLIEHHE Pa3MEpPOB KJIETOK, COMPOBOKIECHUE PHUCYHKA

HNOJINUCAMU U 0003HAYEHUSIMH).

TEMA 8 A30THBII OBMEH, ITPEBPAIIIEHUE MUKPOOPT AHU3MAMMU
OPT AHUYECKUI 1 MUHEPAJILHBIX ®OPM A30TA. BUOJIOT MUECKA I ®UKCALIAA
A30TA CBOBOAHOXNBYUIIMMHU U CUMBUOTUYECKNMU A3BOTO®UKCATOPAMMU.
JlaGopaTopHnasi pa6ora 5. CBo0oHOKUBYIIIHE a30TPUKCATOPHI (2 Yac)
N3YYAEMBIE BOITPOCHI:
1. Kancyna: tumsl, GpyHKIUH, COCTAB.
Padora 1. IlonydyeHne HakONMMTEIbHOW KYJIBTYpPHl CBOOOJHOXKHUBYIIMX a30T(UKCATOPOB (Ha
npumepe Azotobacter chroococcum)
Marepuanbl u odoopynoBanue. Konoer oobemom 100-150 M, mapHuUKOBas MO4YBa, BAaTHHIC
npoOKH, TepMOCTAT, IITATUB C MPOOHPKaMH, TUCTUIUIMpOBaHHAas Bojaa, 10 % pactBop Xiopuaa
xKenesa, caxaposa, Tuapodocdar Kanus, CyabhaT Maraus, XJIOPUA HATpusl, Cyabdar Kamus, Kap-
OOHAT KaJbLIUA.
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XO PABOTBI:
1. IIpuroToBUTH MHUTATENBbHYIO cpeay OO (T/1 TUCTUIUITMPOBAHHOW BOJBI): caxapo3a — 20;
K2HPO4 — 0,2; MgSO4; NaCl - 0,2; K2SO4 - 0,1; CaCOs — 5.
2. IlurarenbHytO Cpeny, HE CTEPUIIN3YS, Pa3IUTh B K006l 00bemMoM 100-150 M cimoem 1-1,5 cm
Y 3apa3uTh NapHUKOBOU 11ouBoi (0,5 yaiiHOM! JIOXKKH).
3. Koslb1 3aKphITh BaTHBIMH MIPOOKAMH U IOMECTUTH B TepMmocTar npu t°=28-30° C.
4. Yepes 5-7 CyTOK OTMETHTb U3MEHEHUS MMUTATEIBHON Cpebl U OOHAPYKUTHh B HEH MAaCIISIHYIO
KHUCJIOTY: 5 MJI )KUJKOCTH U3 KOJIOBI IEPEHECTH B MPOOUPKY, 106aBuTh 2 M 10 % pacTBopa xJ1o0-
puna sxene3a (1) u narpers no kumnenus. O6pa3yronmiics pacTBOp MACISTHOKHCIIOTO JKele3a B
MPOXOJISIIEM CBETE UMEET KPOBABO-KPACHBIH IIBET.
Pagora 2. M3yueHne MOpoIOoruIecKiux 0COOCHHOCTEH a30T(HUKCUPYIOIINX MUKPOOPTaHU3MOB
Marepuanbl u obopyaoBanue. HaxomurenbHas KylbTypa a30T(UKCATOPOB, 4YepHasl TYIIb,
npeaAMETHBIE cTeksa, cMech Hukudopora, pazdarnenHbiii kapOosioBwiid pykcun ums (1:3),
MHUKPOCKOII, CHUPTOBKH, 3aKHUM, CTEKJITHHBIM MOCTHK, KPUCTAJNIN3AaTOP, IPOMBIBAJIKA, TUHIIET.
XO PABOTBI:
1. Jlns u3ydenus azotobakrepa (Azotobacter) mpuroroBuTh Ma3oKk U OKPacUTh €ro MO METOIY
['vHCa 11 BBISIBJICHHUS KaTICYII.
2. Ha xoHer mpeaMeTHOTo CTeKIIa MUKPOOHOIOTHYECKOH TeTe HAaHECTH KaIuTio YepHOU TYIIH
U B Hee BHECTH HEOOJBIION KycOYeK MIIEHKH a30T(HUKCATOPOB (HA MOBEPXHOCTH CpPEIbl), TIA-
TEJNbHO NIEpEMENIaTh.
3. PeGpom BTOpOro nmpeaAMETHOro CTeKIIa CeNIaTh Ma30K IO BCEH MOBEPXHOCTHU CTEKIIA.
4. Ma3ok BBICYIINTh Ha BO3yXe U 3aduKcupoBarh cMechio Hukudoposa 3 MuH.
5. Ma3zok okpacuTh pa3daBieHHbIM Kap0osioBbIM (pykcuHoM Luis (1:3) B Teuenue 2-3 MuH.
6. [Ipemapat mpoOMBITh BOJOMW, BRICYIIUTh Ha BO3JIyX€ U MUKPOCKOIMHUPOBATh, MOJIB3YSICh O0BEK-
tuBoM X90. Crienarh 3apUCOBKH KJIETOK a30T00AKTepa, 3aKIFOYCHHBIX B KaICYIIbL.
7. Mnst mzyqenus Clostridium pasteurianum mpurotoBUTh NPYKH3HEHHBIN Mpenapar — pas/iaB-
JICHHYIO KaIlIIo.
8. Ha cepeanHy mpeaIMETHOTO CTEKIa HAaHECTH KaIUTIo >KUJKOCTH M3 HUKHUX CJIOEB KYJIbTYpBI,
no0aBuTh pactop Jlroross.
9. Ilpenapar MHUKpPOCKOITMPOBaTh, UCHONB3Ysd 00BbEKTHB X40, crenaTh 3apUCOBKH, 3aIlOJIHUTh Tab-

JMILLY:

[Tokazarenu Azotobacter chroococcum Clostridium pasteurianum

dopma KIETOK

CoueraHue KJIETOK

Pasmepsl

CnopooOpa3oBaHue

JIBro>xeHue

Pe3ynbTarhl BBINOJHEHHON pabOThI CaAMOCTOSTEIBLHO HHTEPHPETUPYIOTCS U O(OPMISIOTCS B
TETpaau B BUAE OTUETA.

Conepxanue otueta: 1. Tema, nenb pabotsl. 2. JlaTuHCKOE Ha3BaHME MUKpoopraHusma. 3. Me-
TOJIMKA MPUTOTOBJIEHUsI MUKporpenaparta. 4. Mopdosorus KIeTku (PUCYHOK C yKa3aHHEM yBe-
JMYEHNs MHUKPOCKOIA, COXPAHEHHS] COOTHOLIEHHE Pa3MEpPOB KIIETOK, COIIPOBOXKIECHUE PUCYHKA
MOAMHUCSIMHU U 0003HAYCHUSIMH ).

6 IMJAKTUYECKHUE MATEPHAJIBI VIS KOHTPOJIAA (CAMOKOHTPOJIA)
YCBOEHHUSA YYEBHOI'O MATEPHUAJIA

6.1 OneHOYHBbIE CPEICTBA, MOKA3ATEJH M KPUTEPUH OLIEHUBAHUS KOMIIeTeH il

WNunekc | Ouenounsie | [lokazare- | Kpurepuu oneHuBanus chopMUPOBAaHHOCTH KOMIIETCHITUIH
KOMIIE- CpelncTBa | JiM OIICHU-
TEHIINN BaHUI

[1K-2 Tect Bricoknit | Cryaent Habpan 85-100 % ot obmiero uncna 0aos;
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«CTpyKTyp- | (OTJIIMYHO)
Has opranu- | basoseni | Ctynent Habpan 75-84 % ot oGero uncia 6amios;
3anus  1po- | (XOpoIro)
KapUOTHOM [Toporo- | Cryment Habpan 61-74 % ot obmiero uncna 6amios;
KJIETKH; BbIH (y10-
Tecr «®@u- | BaerBopu-
3MOJIOTHA M | TEIbHO)
ICHETHUKA Huzkuii | Crynent mabpan meree 60 % Oamios.
IPOKapHoT» |  (Heyno-
Tecr «Awma- | prerBopu-
Oomu3sM M | TenpHO)
KaTaboJIn3M
MIPOKApUOT
Pedepar Bricokuit | OueHka «OTIMYHO» BBICTABISIETCS CTYACHTY, YCBOUBIIEMY
(0TNMYHO) | MaTepuan Mo BHIOPAHHOW TeMe, MCUYEPIBIBAIOIIE, IPaMOT-
HO W TIOCJICZIOBATENILHO JIOTHYECKU M3JIaraeT COJepiKaHue
pedepara. Pedepar odopmIIeHO B COOTBETCTBUU C TPEOO-
BaHUAMH. [lpym HammcaHWM HCIIONIB30BaHA COBpPEMEHHAs
JIuTepaTypa, MpOsBIEHA CAMOCTOATEIHHOCTh MBIIUICHUS.
[Tpu 3ammre CTyIEHT YETKO M SICHO M3JIaraeT MaTepHuall.
[Tpu nOMONMHUTENBHBIX BOMPOCAX MO TeME HE 3aTpyIHsEeT-
Csl C OTBETOM, MMEET CBOIO TOUKY 3pEHHS Ha JaHHYIO IPO-
onemy.
bazoBeiii | OmeHka «XOpoIIo» BBICTABISETCS CTYIEHTY 3a TOJATOTOB-
(xopomio) | Ky pedepara, B KOTOPOM YETKO HM3JIOKEH MarepHhal, Co-
Omro/ieHpl Bce mpaBuiia OopopMIIEHHS M TpeOOBaHUS IO
HanrcaHuio pedepara. [Ipu 3ammre MOKIamga CTyIEHT HE
JOTTYCKaeT CYIIECTBEHHBIX HETOYHOCTeH B oTBere. [lpum
JIOTIOJTHUTEIFHBIX BOIPOCAX CTYICHT HE 3aTpPyIHSETCS C
OTBETOM.
[Toporo- | OneHka «yIOBIETBOPUTEIBHOY BBICTABISCTCS CTYICHTY 32
BBIf (YI0- | MOATOTOBKY pedepara, B KOTOPOM H3JI0KEH OCHOBHOM Ma-
BJIETBOPH- | TEPHAJ, COOTBETCTBYIONIMNN BHIOpaHHOU Teme. [[omyiieHbl
TENbHO) | HETOYHOCTH, HapyIIeHa MOCIeI0BaTeIbHOCTh H3II0KEHUS
Marepuana. B odopmiiennn pedepara AOMyIHIeHb HETOU-
Hoctu. [Ipu 3amure pedeparta CTyIEHT UCTIBITHIBACT TPYI-
HOCTH B M3JIO’KEHHH Martepuana. [Ipu oTBeTe Ha JOTOIHH-
TEJbHBIE BOIIPOCHI HEJJOCTATOYHO MPABUIBHO (HOPMYIHPY-
eT OTBET.
Otyer 1o | ba3oBBI | BBICTABISAETCS CTYIEHTY, €CIM pabOTa BHITIOJIHEHA CaMo-
naboparop- | (3aureHo) | crostenbHO. OTYeT 0(OPMIICH B COOTBETCTBHHU C TpeOOBa-
HOW pabote HUSIMU;
(pabore B | Huskuii | BBICTABISAETCS CTYAEHTY, €CiM paboTa BBINOJHEHA MPH
MaJIbIX (ue 3aure- | momorm mpenogaBatenss. OTuer oGopMiIeH ¢ TpyObIMU
rpymmnax) HO) HAPYIICHUSIMH.
®poHTaIb- Boicokuil | ctaBuTCS, €ciaM CTyIEHT: 1) MONHO U apryMEHTHPOBAHO
HbIi  wiu | (OTIUYHO) | OTBEYAET HA M3ydaeMble BOMPOCHI, 2) OOHApYXHUBAeT TO-
WHIUBUTY- HUMaHHE MaTepuaia, MOXXeT 00OCHOBATh CBOW CYXKICHHS,
AIIbHBIN MPUMEHHUTDH 3HAHUS Ha MPAKTUKE, TPUBECTH HEOOXOANMBIE
YCTHBIN MpUMEpHI HE TOJIBKO MO Y4eOHUKY, HO U CAMOCTOSITEIbHO

ompoc  Ha
nmabopaTtop-

COCTaBJICHHBIC; 3) U3JaraeT MaTepHall MocaeAoBaTeIbHO U
MIPaBUIIBHO.
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HOM
TN

3aHA-

Bbazosrrit
(xopor10)

CTaBUTCS, €CIU CTYAEHT JAaeT OTBET, yIOBJIETBOPSIOIIMN
TEM K€ TPEOOBAHMSIM, UTO H JUIA OLIEHKH «5», HO JIOIyCKa-
eT 1-2 ommnOKHU, KOTOPBHIE CaM K€ HCIPABJISET.

IToporo-
BbIH (y10-
BJIETBOPH-

TEJIbHO)

CTaBHUTCS, €CIM CTYIEHT OOHApYXHMBAaeT 3HAHUE WU IOHH-
MaHHUE OCHOBHBIX II0JIOKEHUI U3y4aeMoro BoIpoca, Ho: 1)
u3jaraeT Marepuajg HENoJHO M JOIYCKAaeT HETOYHOCTHU B
OTIpeNIeIeHNH MOHATUH WK (POPMYIUPOBKE MPABUIL; 2) HE
yMEEeT JI0CTaTOYHO IIYOOKO M JI0Ka3aTelbHO 00OCHOBAThH
CBOM CYXKJECHMS U NPUBECTH CBOM IPUMEPHI; 3) U3J1aract
MaTepHall HeloCJIe10BaTeIbHO U JIONYCKAaeT OLIMOKH.

Huszkui
(aeymo-
BIICTBOPH-
TEJILHO)

CTaBUTCS, €CJIM CTYACHT OOHApYXMBAeT HE3HAHUE OTBETA
Ha COOTBETCTBYIOIIHUHA BOIIPOC, TOMYCKAeT OMUOKH B Gop-
MYJIUPOBKE OMNpPEAENCHUM W NPaBWI, HCKAKAIOIINE HX
CMBICT, OECTIOPSA0YHO U HEYBEPEHHO HM3JIaracT MaTepual.
Oruenka «2» oTMeYaeT TaKue HEJOCTaTKH B HOATOTOBKE
CTYJI€HTa, KOTOPBIE SIBIISIFOTCS] CEPbE3HBIM MPETISITCTBUEM K
YCIEITHOMY OBJIAJICHUIO OCIEAYIOUTMM MaTePHAIIOM.

6.2 IIpomMe:kyToUHas aTTeCTAlUS CTYI€HTOB MO JUCIHUILINHE

[TpoMexyTouHass arrecrauus SBISIETCA IPOBEPKOM BCEX 3HAHMM, HABBIKOB M YMEHMMU
CTYJEHTOB, IPUOOPETEHHBIX B MPOLECCE U3YUEHUS AUCUUILIMHBL. DOpMOI MPOMEKYTOUHOM atT-
TECTaLUH 10 AUCLUIUIMHE ABJISCTCS SK3aMCH.

JInst oLleHMBaHUs PE3yJabTaTOB OCBOCHUS IHUCLMIUIMHBI IPUMEHSIOTCS CIEAYIOIINE KpHU-
TEPUU OLICHUBAHUA.

Kpurepun onieHuBaHusl YCTHOTO OTBETA HA IK3aMeHe
DK3aMeH CIYXUT (HOPMON KOHTPOJS YCIEITHOTO BBIMOTHEHHS O00YJaIONUMUCS BCEH TPO-

rpaMMbI ya9eOHOU TUCIUIUTHHBL. DopMy dK3aMeHa BhIOMpAeT MperojaaBareib. JK3aMeH MOKET
MPOBOANTHCA B MUCHbMEHHON WM YCTHOW (hopMe, HO yalie BCero mpoBoauTcs B Gpopme cobece-
JIOBaHUs 110 OWIeTaM.

OrneHKa «OTJIMYHOY CTaBUTCS, €CIIH:

1) oJTHO PacKpBITO CoepKAHKUE MaTepuasa OuieTa;

2) marepuan H3J0XKEH TPAaMOTHO, B OIPEIEJICHHON JOTHYECKOW IMOCIeN0BaTeNIbHOCTH,
TOYHO HCIIOJIB3yeTCSl TSPMHUHOJIOTHS;

3) moka3zaHO yMEHHE UJUTIOCTPUPOBATH TEOPETHUECKUE TOJIOKEHUsI KOHKPETHBIMU TpUMe-
pamu, MPUMEHSTh KX B HOBOW CUTYaIlUH;

4) MpoJIeMOHCTPUPOBAHO YCBOEHUE PaHEe M3YYEHHBIX COIMYTCTBYIOIIUX BOMPOCOB, CHOp-
MHUPOBAHHOCTh U YCTOMYMBOCTh KOMIIETSHIINN, YMEHUH U HABBIKOB;

5) OTBET MpPO3BYyUYaT CAMOCTOATEIHLHO, 0€3 HABOASIINX BOIIPOCOB;

6) TOMYIIEHBI OJHA — JIB€ HETOYHOCTHU MPHU OCBEIICHUH BTOPOCTENEHHBIX BOMPOCOB, KOTO-
pBIe UCTIPABIISIOTCS 10 3aMEUAHUIO.

OreHKa «XOpoII0» CTAaBUTCS, €CIU OTBET YJIOBIIETBOPSIET B OCHOBHOM TpPeOOBaHUSM Ha
OIICHKY «OTJIMYHOY, HO TIPH TOM UMEET OJIUH M3 HEJIOCTATKOB:

1) B u3noxeHUHU AOMYIIEHBI HEOOIbIINE TPOOEITb, He UCKA3UBIINE COJEPKAHUE OTBETA;

2) JOMYIIEHbI OJIMH — J[BA HEJI0YeTa MPU OCBEIICHUU OCHOBHOTO COJICPIKAHUS OTBETA, WIC-
MIPaBJICHHBIE M0 3aMEYaHUI0 HK3aMEHATOPA;

3) momymieHbl OMMOKa WK 00Jee NBYX HEAOYETOB MPH OCBEIICHUH BTOPOCTETICHHBIX BO-
MIPOCOB, KOTOPBIE JIETKO UCITPABJISIOTCS 110 3aMEYaHUIO dK3aMeHaTopa.

OreHKa «y/10BJIETBOPUTEIBHOY CTABUTCS, €CIIH:

1) HEMOJTHO WM HETOCIIe0BATEIFHO PACKPHITO COJIEpKAHUE MaTepraa, HO TIOKa3aHo 00-
niee MOHUMAHUE BOMPOCA W MPOJAEMOHCTPUPOBAHBI YMEHHUS, JOCTATOUHBIC NS JAlbHEHIIEero
YCBOGHHSI MaTepraa;
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2) UMeNHCh 3aTPyIHEHUS WM JOMYIIEHBI OIMOKHU B ONpPEAeICHUH TOHATHH, CIIOIb30Ba-
HUM TEPMUHOJIOTMH, UCIIPABJICHHBIE I10CIIE HECKOJIBKMX HABOASIIMX BOIIPOCOB;

3) mpu HEMOJIHOM 3HAHUU TEOPETHUYECKOT'0 MaTepuaa BBISBICHA HEAOCTaTOUHAs CHOpMHU-
POBAaHHOCTh KOMIIETECHIIMH, YMEHUH U HABBIKOB, CTYIEHT HE MOKET IPUMEHUTh TEOPUIO B HOBOU
CUTYallUH.

O1eHKa «HeyA0BJIeTBOPUTEIBLHO)» CTABUTCS, €CIIH:

1) HE pacKpBITO OCHOBHOE COJIEpKaHNE yUeOHOI0 MaTepraa;

2) oOHapy>KeHO He3HaHHE WM HEIOHMMaHUE OOJIbILCH YacTH WK HanboJiee BaXKHON 4acTh
y4eOHOro MaTepuaia;

3) nomnyuieHs! OMUOKY B ONPEEeICHUH OHATHH, IIPU MCII0JIb30BAaHUM TEPMHUHOJIOTUH, KO-
TOpbIE HE UCIIPABIIEHBI [10CJIE HECKOJIBKUX HABOJASALIUX BOIIPOCOB.

4) He chopMUpOBAHBI KOMITETCHIINY, YMCHHS U HABBIKU.

6.3 TunoBble KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTEepUaJIbI, He06X0}II/IMbIe AJI OHCHKH
pe3yJbTaTOB OCBOCHHUSA IUCHUIIJINMHDBI

BapuaHT TecTOBBIX 3aJaHUil VIS TeKYyLIelH NPOBEPKU 3HAHU I
Tect «CTpyKTypHasi OpraHu3anus MPOKAPUOTHON KJIETKH
1. JlaiiTe onpeaesieHne WM 3aKOHYMTE NPe/IJI0KeHHe:
1. Kancyna — ato
2. KnoH — 310
2. B npea10skeHHBIX TECTOBBIX 32JaHUAX BbIOepHTe 0JJUH NPABUJIbHbII OTBeT.
1. C moMomip10, KaKuX CTPYKTYp OaKTepHaIbHBIE KICTKU JABUKYTCS:
A) bumOpuit
b) F-uneit
B) xryTtukos
I') nykiieonna?
2. Kakue no ¢popme oOpa3zyrorcsi OakTepHaIbHbIE KIETKH, €CIIH JeJICHHE IPOUCXOUT B ABYX
IUIOCKOCTSX, @ MOJEJIMBIINECS KIETKH HE PaCXOAATCA:
A) IUTIOKOKKHU
b) capuunbt
B) Terpakokku
I') craunokokku?
3. IIpouecc 06pa3oBanus CHOP B KU3HEHHOM LUKJIE KIETKH paccCMaTpUBaeTCs:
A) Kak OZMH U3 CIOCO0O0B JIeNIEHUsI KIIETKU
b) xak craaus nokos
B) xak nposiBieHre pocTa U pa3BUTUS KIETKU
I') xak daxT rubenu KIeTKu?
4. K NOCTOSIHHON CTPYKTYp€ NPOKApPUOTHOM KJIETKH OTHOCSTCS:
A) X710pOCOMBI
b) me3ocombl
B) BopcuHkm
') Bce 0TBETHI BEpHBI
5. K BpeMeHHOI CTPYKType NPOKapUOTHOM KJIETKH OTHOCSATCS:
A) HyKII€OU]T
b) F-iunmu
B) pubocomsl
I') Bce OTBETHI BEPHBI
6. Kak Ha3pIBaeTCs rpymma 6akTepHii, HecyIas >KIT'yTHKHU 0 BCEH MOBEPXHOCTU KIETKHU:
A) meputpuxu
b) MoHOTIONIIpHBIE MOHOTPUXU
B) MoHOMONIsIpHBIE TOTUTPUXHU
') OunonsipHbie MOHOTPUXHU?



17

YcTaHOBHTE COOTBETCTBHE MEKIY ITANIAMH CIIOPOOOPA30BAHMS H HX XapPaAKTePHCTHKAMH.

XapakTepucTHUKA ITANOB JTansl ciopoodpa3oBaHus
1. Ciopa 3aHMMaeT onpeaesieHHOE MOJI0KEHNE B OaKTepH- A. [loaroToBUTENBHHBIM
AJIbHOU KIJIETKE.
2. B KileTKe CUHTE3UpYeTCsl AUMUKAINHAT KaJbLIHs b. ®opmupoBaHue Criopsl
3. OGpa3oBaHuE MMPOCTIOPHI B. Co3peBanue cropbl

Tect «PU3NOJIOTHS U TEHETHKA NIPOKAPUOT»
1. ajiTe onpeaesieHre UM 3aKOHYUTE NMPeAJI0KeHHne:
1. baktepuanbHas MOMYJISALUSA — 3TO
2. 'pam™ GakTepuu JENIATCS IyTeM 00Pa30BaHUSL. .. ...........
2. B npeny10skeHHBIX TECTOBBIX 32JaHUSIX BbIOepUTE OAMH NPABUJIbHBIN OTBET.
1. bakTepuun pa3sMHOXKaIOTCS:
A) ciopamu
b) 6ecnionibiv crioco6om
B) nonoBeiM ciocobom
') Bce 0TBETHI BEPHBI
2. Kak Ha3bIBalOTCSl CTPYKTYPHI, B KOTOPBIX XPAaHUTCS TeHeTUYecKast WH(POpMAIHS TPOKAPHOT:
A) HyKII€OU ]
b) mnazmubr
B) IS-nocnenoBarensHOCTH
I') Bce 0TBETHI BEpPHBI?
3. Kakue kpurepuu UCHOB3YIOT AJIs XapaKTEPUCTUKH TUIIOB ITUTAHUS IPOKAPUOT:
A) UCTOYHMK KUCIIOpOJIa
b) ucrounuk yriepoaa
B) ucrounuk azota
') Bce oTBETHI BEpHBI?
4. Ilepenoc renetnueckoi nHpopmanuu pparmentom csodoHoi JIHK ocymectBnsercs npu:
A) KOHBIOTAITH
b) Tpancaykuuu
B) tpanchopmarun
I') noukoBanuu
5. I'eHOTHIIMUECKAsk N3MEHUMBOCTD IIPOKAPUOT NPOSIBIIAETCS B BUJE:

A) neneunn

b) pexomOunarmit

B) myrannii

I') b+B

1. YcraHoBUTE COOTBETCTBHE
CymHOCTHI0 Iponecca PexomOnHanumn
1. ITpoucxoauT moJiHas repeaadya reHeTHIecKoi nHpOopMaIuu. A. Tpancdop-

Marus

2. Ocy1iecTBiIsIeTCs ¢ MOMOIIBI0 YyMEepeHHOoro 0akTeprodara. b. Tpancaykums
3. Tlepenoc renernueckoi wuH(popManuu (GparMeHTOM CBOOOIHON B. Konbtorarus
JIHK

2. YcTaHOBHTE COOTBETCTBHE MEKIY (ha3aMM POCTa U UX XapaKTePUCTHKAMH
XapakrepucTuku a3 pocra da3bl pocTa
1. KonnyecTBO BHOBh 00Pa30BABIIUXCS KIETOK PaBHO A. HauanpHas
YHCITy MOTHOIINX KIETOK
2. [lpuBbikaHue OakTepHUATLHON MOMYJISIIHUH. b. Jlorapupmuueckas
3. Pe3koe yBenuueHne uncia OaKTepHaTbHBIX KIETOK B. MakcumanbpHas cTandoHap-

Hast
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TecT «<AHA00JIU3M U KATA00JM3M NIPOKAPUOT
1. /TajiTe onpeae/ieHne WM 3aKOHYUTE MPeAJI0KeHUe:
bpoxenue 3710 ...........
[lepeuncnure npouecchl, UAYILINE B KIETKE C CHHTE30M YHEPIHUH.
OxkcugopeayKkrassl 370 ........
[epeuncnure pynkuuu ITLL.
Bri0epuTe 01UH BepHbIil OTBET
Al. Kak Ha3bIBaeTcs AbIXaHHe y 0aKTepHii, ecJid KOHEYHbIM aKIENTOPOM SIBJIAETCS cepa:
1) kapOoHaTHOE
2) cynbdartHoe
3) a3poOHoe
4) HET BEpHOTO OTBETa?
A2. K a3po0HBIM AeruiporeHa3samM OTHOCUTCS:
1) HAJ
2) AL
3) nuToXpom a
4) IUTOXPOMOKCH 1a3a?
A3. Oopa3osanue IIBK npu OposkeHun y 0akTepuii IpOMCXOAUT B IpoLecce:
1) npixanus
2) OpokeHus
3) rmKkom3a
4) Bce OTBETHI BEPHbI?
A4. A3poOHOe OKHCJIEeHHEe HEOPTAaHUYeCKOro cy0cTpaTa XapaKkTepHo /I
1) 6axTepuit
2) 3yKapuoT
3) Bce OTBETHI BEpHBI?
b1. YcraHoBuTE COOTBETCTBHE MEKAY CTAAMAMU OpOKEHHU S

Craguu OpoxeHust
A) okucCIUTEIbHAS 1 - cramus
b) BoccTaHoBuTENbHAS 2 - ctanus
b2. YcranoBuTe COOTBETCTBHE MEAKIY THIIAMH OpPOKeHUsI H BO30YIUTeIIMH
Tun OGpoxenus Boz0Oynurens
A) YKCYCHOKHCIIOE 1) pox Propionibacterium
b) MonouHOKHCITOE 2) pox Streptococcus u Lactobacterium
B) nponmonoBokucoe 3) Clostridium pasterianum
I') MacastHOKHCII0E 4) pox Acetobacter

B3. YcTraHoBuTE COOTBETCTBHE MEKAY CTAAUIMH, NPpoTeKamuMu B nukJjie Kpedca

Craauu muxia KpeGea
A) OKHCTUTENBHOE JIEKapOOKCHUITUPOBA- 1) 1-craaus
Hue [1BK
b) OTI 2) 2-cranus
B) ukn Kpebcea 3) 3 - cranus

Bri0epuTe Bce BepHbIE OTBETHI

b4. I'ereporpodHble MUKPOOPTaHU3MBI CHHTE3HPYIOT YIJICBOJBI:

1) u3 opraHryYecKux yriiepoJcoAepsKalliiX BEeleCTB

2) nyreM ¢ukcaipu CO2 U BKIIIOYEHHUS €r0 B BEIIECTBA B PEAKIMAX KapOOKCHIMPOBAHUS B LIUKIIE
Kpebca.

3) 6poxeHus

4) npIXaHus

b5. buocuHTEe3 AMUHOKMCJIOT B KJIETKAX MPOKAPUOT UAET

1) myreM npsiMOro aMMUHUPOBAHUS KETOKUCIOT aMMHAKOM
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2) nyTeM nepeaMMHUHUPOBAHUSI aMUHOKHUCIIOT
3) HaYMHAETCs ¢ CUHTE3a HHO3MHOBOW KUCJIOTHI
4) HauMHAaeTCs ¢ CUHTE3a OPOTOBOM KHCIIOTHI

Ilepeyenb BonpocoB K GPOHTATBLHOMY U MHAUBHUIYAJIbHOMY ONPOCY HA JIaDOPATOPHOM 3a-
HATHH

®dakTopsl criopoobpa3zoBanus. buonornueckoe 3HaUeHUE CIIOPOOOPA30BAHUS TIPOKAPUOT.

Otarnsl criopooOpa3zoBaHus U UX XapaKTEPUCTUKA.

CymHocThs MeToAa okpacku O6akTepuii o I'pamy

[Ipuponaa BKIIOUEHUI

Tumbl BKIIFOUEHUH, UX OUOJIOTUYECKAS POJIb.

CriocoObI BBISIBIICHUS BKITIOYCHHM.

Karncyna: Tunsl, GyHKIIMHM, COCTaB

NoakownE

Otuer no 1adoparopHoii padorte (padoTe B MAJIBIX IPYNIIAX)

(nepeuenv nabopamopHulx pabom npedcmasier 8 pasoene 3 (Cooepowcanue mem))

Pe3ynbTaThl BBHINOJHEHHOW PabOTBI CaMOCTOSITEIBHO HHTEPIPETUPYIOTCS M OGOPMIIIOTCS B
TETpaau B BUJAC OTYCTA.
Conepxanue otueta: 1. Tema, nens pabotsl. 2. JIaTHHCKOE Ha3BaHHE MUKpoopraHusma. 3. Me-
TOJIMKA MPUTOTOBIICHUSI MUKpoIripenapata. 4. Mopdonorust KieTku (PUCYHOK ¢ yKa3aHUEM YBe-
JIMYEHHS] MUKPOCKOIIA, COXPAHEHUSI COOTHOIIIEHHE Pa3MEPOB KJIETOK, CONPOBOXKICHUE PUCYHKA
MOJAMUCAMU U 0003HAUCHUSIMU ).

Temaruka pedeparon

1. Canpmonemnes 15. Kpacnyxa
2. UYyma 16. INonnomuenut
3. Tybepxkyies 17. BUY-undexmus (CITAI)
4. JluzeHtepus 18. bemencTBo
5. Cubupckas s3Ba 19. I'enatutsr (A, B nm C)
6. Hudrepus 20. Knemesoii sH11IEPamuT
7. Benepuueckune 3aboneBanus (ToHOpes, 21. AHrmHa
cudumc) 22. ITaeBMOHHUS
8. CkaprnaruHa 23. Xonepa
9. MeHHHTHUT 24. KokJmronr
10. bpromHoii T} UK CHITHOM TH} 25. HatypanbHas ocrnia
11. I'punn 26. BupycHbIif KOHBIOHKTUBUT
12. Kops 27. INanmnomoBupycHast uHpekuus (6opoaas-
13. ITapoTut KH)

14. T'epniecuble uHGeKIuu (IIPOCTON Treprec,
BETpsiHAs OCIa, ONOSICHIBAIOIINH JIUIIIAM)

Bonpocsl Kk 3k3ameny
1. CpaBHuTeNnbHAs XapaKTEPUCTHUKA CTPYKTYPHON OpraHMU3alMM MPOKApPUOTHON M 3YKapHOTHOU
KJIeTOK. Mopdosnornueckre TUIBI OaKTepUil.
2. CTpyKTypHasi OpraHHM3anus MPOKAPHOTHOW KIETKU: MOCTOSHHBIE KOMIOHEHTHI KIIETKH, HX
XapaKTEepUCTHKA.
3. CTpykTypHast OpraHu3aIysi IPOKApUOTHOW KIETKH: BPEMEHHBIE KOMITOHEHTHI KJIETKH, UX Xa-
paKTEepUCTHUKA.
4. Knaccudukariust mpoKapHor.
5. Poct GakTepuanbHON MOMYNSALMU B CTaTUYECKOM KynbType. Dasbl pocTa, X OCOOCHHOCTH.
HenpeprIBHBIE M CHHXPOHHBIE KYJIBTYPbl MUKPOOPTaHU3MOB.
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6. PasmHoxenne Oakrepuii. PaBHOBennkoe OnHapHOe neneHue kieTkun. OCOOCHHOCTH JIEICHHUS
IPaMITIOJIOKHUTEIBHBIX U IpaMOTpULIaTelbHbIX OakTepuil. [loukoBanue.

7. ITumeBble NOTPeOHOCTU MPOKAPUOT. TUIIBI TUTAHMUSL.

8. KarabonusMm. [lytu mpeBpailieHus riroKo3bl B MUPOBHHOTPAAHYIO KUCIOTY B KJIIETKe OakTe-
puii: TMKoNM3, cxema DHTHepa-/{ynopoBa, meHTo30hocaTHbIi MyTh.

9. IIpoueccol 6poxkenus. CupTOBOE, MOJOYHOKHCIIOE, MACISIHOKHCIIOE, YKCYCHOKUCIOE Opo-
KEHUSL.

10. AnpobGHoe u aHa’poOHOE ABIXaHUE.

11. buocuHTe3 yrieBoa0B, aMUHOKUCIIOT, HYKJIEUHOBBIX KUCIIOT, TUMHUA0B. DOTOCHHTE3, XEMO-
CUHTE3.

12. PexomOumHanMs reHETHYECKOTO MaTepHala MPOKapHoT: TpaHc(hopMarus, TpaHCAYKIHS, KO-
HBIOTAITHS.

13. IIpouecchl TpaHchopMaluK a30TCOASPHKAIMUX BEIIECTB (aMMOHUDUKAIUS, HUTPUPUKAITHS,
JEHUTpUDUKALINS).

14. buonoruueckas ¢pukcanus MOJEKYIIPHOTO a30Ta U €€ 3HAUeHHE B a30THOM OallaHCE IKOCH-
CTEM.

15. Bnusnue $pakTopoB OKpYXKaroliel cpe/ibl HA MUKPOOPTaHU3MBI.

16. B3auMOOTHOIIEHUSI MEKPOOPTaHH3MOB.

17. OtTHolIEeHHUS MUKPOOPTaHU3MOB C PACTEHHSIMH, XUBOTHBIMU M 4ellOBeKOM. [latoreHHble
MHUKPOOPTaHU3MEI.

18. MuxkpoopraHu3Mbl aTMOCHEPHI.

19. Muxkpodaopa Boasl. Boga mpupo HBIX KICTOYHHUKOB.

20. Muxkpogiaopa moYBHL.

21. Ilpouecchl TpaHnchopManuu coequHenuit hocdopa, cepsl, xene3a MUKPOOPTaHHU3MaMH.

22. TlpeBpaieHre MUKpOOPraHU3MaMH coelMHEHHH yriepoaa. Kpyrosopor yriepoaa.

23. CtpykTypHas opranuszaius BupuoHa. [lukn penpoaykuuu BupycoB. Kmaccuduxanms. bax-
Tepuodar.

24. Crneuuduka METOI0B, IPUMEHSAEMBIX B MUKPOOHOJIOTHH.

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT U, NCIIOJIb3YEMbBIX
B NTPOIECCE OBYYEHUA

NudopmanuonHble TeXHOJI0TMU — 00y4eHHUE B 3JIEKTPOHHOI 00pa3oBaTelbHOU cpene ¢
LENbI0 pacIIMPEeHHs] JOoCcTyna K 00pa30BaTENIbHBIM pecypcaM, YBEIMUYEHUS KOHTAKTHOIO B3au-
MOJICHCTBUS ¢ TpenojaBaTeiaeM, NOCTPOSCHHUsSI MHIUBUAYAIbHBIX TPAEKTOPUN MOJATOTOBKH, 00B-
€KTHBHOI'O KOHTPOJII U MOHUTOPUHTA 3HAHUN CTYJI€HTOB.

B o0pa3zoBarenbHOM mpolecce Mo JUCHUIUIMHE UCTIONB3YIOTCS CleAyIone HHpopMaly-
OHHbIE  TEXHOJIOTWH, SIBJISIOLIMECS  KOMIIOHEHTaMH  OJEKTPOHHOM  HMH(OpPMAIMOHHO-
oOpa3oBatensHOM cpezsl BITIY:

e OunmaneHeiii caifit BI'TIY;

e Cucrema anektpoHHoro ooydenus ®I'bOY BO «bI'TIV»;

® DJICKTPOHHBIC OMOJIMOTEYHBIC CHCTEMBI;

e MybTUMEUIHOE COTIPOBOXK/ICHHUE JIEKIIUM.

8 OCOBEHHOCTHU U3YYEHUSA JUCHUIITIMHBI UHBAJIMJAMU U JIMINAMHU
C O'PAHUYEHHBIMH BO3MOKHOCTAMM 3/10POBbSA

[Ipu oOydeHHM JUIl ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI PUMEHSIOTCS ajar-
THUBHBIE 00pa30BaTEIbHbIC TEXHOJIOTHH B COOTBETCTBHH C YCIOBUSMU, U3JI0KEHHBIMU B pa3fielie
«OCcoOEHHOCTH peanu3alny 00pa3oBaTeIbHON MPOrpaMMBbl JJIsi MHBAJIUOB U JIUI] C OTpPaHUYEH-
HBIMH BO3MOKHOCTSIMH 3JIOPOBBSI» OCHOBHOH 00pa3oBaTeNbHON MpOrpaMMbl (MCTHOJIb30BaHUE
CHEIHAIbHBIX Y4eOHBIX MOCOOMH M TUAAKTHYECKUX MaTepuasoB, CHEUAIbHBIX TEXHUYECKHUX
CPEICTB O0YYEeHHS KOJUIEKTUBHOTO M WHIMBHIYAJILHOTO IMOJIb30BAHUS, MPEAOCTABICHUE YCIYT
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accucTeHTa (MOMOIIHHMKA), OKA3bIBAIOIIETO OOYYAOIIMMCS HEOOXOAMMYIO TEXHHUYECKYIO IIO-
MOIIb U T. I1.) ¢ Y4ETOM WHIAMBHIYyaTbHBIX 0COOCHHOCTEH 00yUYarOIIUXCSl.

9 CIIUCOK JIMTEPATYPbBI U UTH®OPMALIMOHHBIX PECYPCOB

9.1 Jluteparypa

1. I'yce, M. B. MukpoOuonorus / M. B. I'yces, JI. A. Muneesa. — M.: Akagemus, 2007.
—282c.— 12 mT. u.3. 2 (5), a6. 2 (7).

2. Emues, B. T. Mukpo6uonorus / B. T. Emues, E. H. Mumyctun. — M.: FOpaiir, 2014.
—444 c.— 5 mr. u4.3. 2 (3), a6. 2 (2).

3. Emues, B. T. MukpoOuonorus : yueonuk s By308 / B. T. Emues, E. H. Mumyctus.
- 8- u3n., ucnp. u gon. — Mocksa : M3marensctBo FOpaiit, 2022. - 428 c. - (Bpicmee 06paso-
Banue). — ISBN 978-5-534-06081-2. - Tekcr : anekrponsbiit / OOpazoBaTenbHas miaTdopma
FOpaiit [caiiT]. - URL: https://urait.ru/bcode/488886 (mata oopamenwus: 17.05.2022).

4. Hetpycos, A. 1. O61mas Mukpo6uonorus: yueOHuK Ais cTyAeHToB By30B / A. 1. He-
Tpycos, 1. b. KotoBa. — M: Akanemus, 2007. — 282 ¢. — 19 mir. u.3. 2 (1), a6. 2 (10), a6. 3 (8).

5. Herpycos, A. 1. Mukpobuomnorusi: Teopus u npaktuka B 2 4. Yacte 1 : yueOHUK 1715
By30B / A. U. Herpycos, U. b. KoroBa. - Mocksa : UznarensctBo IOpaiit, 2022. - 315 c. -
(Briciee obpazoBanue). - ISBN 978-5-534-03805-7. - Tekcr : anexkrponnsiit // OOpa3oBarens-
Hast mnardopma FOpaiit [caiit]. - URL: https://urait.ru/bcode/489076 (mata oOpameHus:
17.05.2022).

6. Herpycos, A. . Muxpobuosiorusi: Teopust 1 mpakTuka B 2 4. Yactp 2 : yueOHUK 1Jis
By30B / A. U. Herpycos, . b. KoroBa. - MockBa : UznarensctBo IOpaiit, 2022. - 332 c. -
(Bricmiee obpazoBanue). - ISBN 978-5-534-03806-4. - Tekcr : anexkrponnsiit // OOpa3oBarens-
Has tuiarpopma FOpaiit [caiit]. - URL: https://urait.ru/bcode/490704 (mata oOpameHus:
17.05.2022).

7. OcHOBBI MUKPOOHOJIOTUU: y4eOHOE MOCOOHe JUIsl CTYJE€HTOB MEAarornyeckux BY30B
no crenuanbHocTH «buonorusi» / Coct. A. H. BopoOwséBa. — bnarosemenck: M3n-so BITIY,
2009. — 119 ¢. — 21 mt. CBO (1), u.3. 2 (5), a6.2 (5), a6. 3 (11).

8. OmensHckuii, B. JI. Kparkuii kypc obmeil u nmouBeHHoN mukpoOuonoruu / B. JL
OwmensiHCcKUi. - MockBa : M3garensctBo HOpaiit, 2022. - 173 c. - (AnTonorus meicin). - ISBN
978-5-534-11338-9. - Tekct : anexkTpoHHbIN // OOpa3oBaTtensHas mnatdopma KOpait [caift]. -
URL.: https://urait.ru/bcode/495727 (nata oopamenus: 17.05.2022).

9. IlpakTuKyMm M0 MHKPOOHOJIOTHH: Y4eOHOe TTOCOOME ISl CTYIGHTOB BY30B / TIOA pEl.
A.N. HetpycoBa. — M.: Akagemus, 2005. — 602 c. — 80 mt., u.3. 2 (10), a6. 2 (31), a6. 3 (39).

10. Dxoyorust MEKPOOPTAaHU3MOB: YI€OHUK TSI CTYICHTOB YHUBEPCUTETOB / IO pel. A.
. HetpycoBa. — M.: Akagemust, 2004. — 266 c. — 16 wT. u.3 2 (5), a6. 2 (11).

9.2 ba3bl JaHHBIX U HHPOPMAIMOHHO-CIIPABOYHBIE CHCTEMBbI
denepanbhblil mopran «Poccuiickoe oOpasoBanue» — http://www.edu.ru.
[Mopran HayuHO# 371eKTpoHHO# Onbmoreku — http://elibrary.ru/defaultx.asp.
[Mpoekt «Bcs Guonorus» — https://www.sbio.info/
DJIeMEeHTBL.pY — HAyYHO-TTOMYJIAPHBIH mopTai — https://elementy.ru/
"HaunoHanbHBIN HCCIeI0BATENbCKUNA HEHTP SMUAEMUOIOTHH U MUKPOOUOIOTHH
uMeHH novyetHoro akagemuka H.d.I'amanen" MunucrepcTBa 3apaBooxpaHenust Poccuiickoit
Ddeneparun. DaekTpoHHas oubmmnoreka — https://gamaleya.org/about/elektronnaya-
biblioteka/istoriya-nauchnykh-dostizheniy/1363/

6. Buneokypc nekuuii yaensix MI'Y: Mukpo6uonorus. — https://teach-
in.ru/course/microbioau

orwdPE

9.3 DJIeKTPOHHO-0MO/IMOTEeYHbIEe pecypchl
1. Polpred.com O630p CMU/CnpaBounuk http:// polpred.com/news.
2. DBC «}Opaiit» https://urait.ru/.
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10 MATEPUAJIBHO-TEXHUYECKAS BA3A

MarepuanbHO-TEXHHUECKOE oOOeclieyeHne IUCLMIUIMHBI BKIOYaeT B cels ydyeOHble
ayJIUTOPUU JIJIsl IPOBEACHUS 3aHATHN JIGKLMOHHOTO THIIA, 3aHATUN JJaOOPaTOPHOTO THIIA, TPYII-
HOBBIX U MHAMBUAYAJIbHBIX KOHCYJIbTALlUN, TEKYIIIETO KOHTPOJIS U MPOMEXYTOYHOHM aTTeCTalluy,
CaMOCTOATENIbHOW paboThl. Jlekuuu U n1abopaTopHbIE 3aHATHSA MO TUCHUIUIMHE MPOBOJSATCS B
VYuebHoll 1abopaTopuu MUKPOOHOJIOTUU U (U3UOJIOTMM PAacTEHUl, YKOMIUIEKTOBAHHOM clieny-
IOIIUM 000PYI0BAHUEM:

e KOMIUIEKT CTOJIOB J1a00paTOPHBIX

e Cron npenopasaresis

e [lronutp

e AyaurtopHas Jocka
KomnbroTep ¢ ycTaHOBIEHHBIM JIMIIEH3MOHHBIM IIPOrPpaMMHBIM 00ecrieueHueM
MynbTUMETUIHBINA TPOEKTOP
OKCIO3ULMOHHBIN 3KpaH
Muxkpockon «buonamy» (6 mit.)

Muxkpockon «Muxkmen — 1» (24 mr.)

Muxkpockon 6uonornueckuiit Mukpomen P-1 (2 mr.)
Muxkpockorn MBC -9 (1 mir.)

Muxkpockon MoHOKYIsipHBIE MC-20 M (1 mT.)

Muxkpockon MoHOKYIsipHbII MC-10 MIKROS (9 mt.)
Muxpockomn TpunokyisipHeiid MC 300TS «Microsy» (1 mT.)
Muxkpodoronacagka MOH — 12 (1 mr.)

Cannbiit Mukpotom MC-2 (1 wrT.)

Tepmocrar cyxoBo3ayuinsiit TC-1/80 CITY (o6bem 80) (1 mT.)
®orokamepa (1 mrt.)

[Tudposas kamepa - okyssap st Mukpockona JICM 310 (1 mir.)
CymmnbHsiif mxag IC 80-01 CITY (1 mr.)
MuxkpoOuonoruyeckuit 6oxc (1 mir.)

Y4eOGHO-HarIsIHbIe TOCOOUS — MUKpONpenapaThl, TaOIULbI.

CamocrosTenbHas paboTa CTY/I€HTOB OPraHU3YeTCs B ayJUTOPUAX, OCHALICHHBIX KOM-
NBIOTEPHON TEXHUKOW C BBIXOJIOM B 3JIEKTPOHHYIO MH(OPMAallMOHHO-00pa30BaTEeNbHYIO CPEy
BYy3a, B CIIELMAIM3UPOBAHHBIX JJAOOPATOPUX MO JUCHUIUIMHE, a TAKXKe B 3aJIaX JOCTyMa B JIO-
KasbHYyIO ceTb BITIY.

JIMneH3MOHHOE MpOorpaMMHOE oOecrieueHue: OIepalMoOHHbIE CHUCTEMbI ceMeicTBa
Windows, Linux; oducusie mporpammel MicrosoftOffice, Libreoffice, OpenOffice; DrWeb
antivirus.

Pazpabotrunk: Kocumpina O.A., K.C.-X.H., JIOLEHT Kadeapbl OMOJIOTUN U METOIUKHU 00Y-
yeHUs] OMOJIOTHH.
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11 IUCT UIBSMEHEHUHA U JONTOJTHEHUM

YTBepxaenne usmenenuit u nonojanenui B PIIJI nous peanuzanuu B 2020/2021 yu. r.
Pabouyas nporpaMma JUCHUIUIMHBI IEpECMOTpPEHa, 00CyXk/ieHa U 0100peHa Ul peanusa-
un B 2020/2021 yu. r. Ha 3aceganuu kadeapsr (mporoxoa Ne 9 or 15.06.2020 r.). B PI1/] BHe-

CCHBI CIICAYIOINNUE UBMCHCHHUA U NOIIOJTHCHHA

Ne usmenenus: 1
Ne cTpaHuLbl ¢ U3BMEHEHUEM: TUTYJIBHBIN JIUCT

Hckirounth: MUHUCTEPCTBO HAYKH U BBICIIETO
obpazoBanus Poccuiickoit denepanun

BxrounTth: MUHHCTEPCTBO MPOCBEIICHUS
Poccuiickoit deneparuu

YT1Bep:kaeHue uzmeneHuii u qonojHennii B PILJL nus peanusanun B 2021/2022 yu. r.
Pabouas mporpamMma AMCHMILTUHBI TIEPECMOTPEHA, 00CYKIeHA U 0JJOOpEeHA IS peann3a-
ruu B 2021/2022 yu. r. Ha 3acenanuu kadeapsl (mpotokona Ne 7 ot 14.04.2021 r.). B PI1J] BHe-

CCHBI CIICAYIOINEC UBMCHCHHA U NOITOJITHCHHA:

Ne m3menenwus: 2
Ne cTpanuipl ¢ uamenenuem: 21

HckmounTh:

Bxarounts:

B nynkr 9.3:
OBC «OpaiiT» https://urait.ru/

YTBepxaenue usmeneHuii u nonojnenui B PILJI nns peanmuzanmuu B 2022/2023 yu. r.

Pabouas nmporpaMma JUCHUIUIMHBI IEpECMOTPEHa, 00CYX/IeHa U 0100peHa sl peain3a-
nuu B 2022/2023 yyebHom roay Ha 3acenanuu kadeapsl (mporokona Ne 8 ot 26 mas 2022 1.). B
PI1/I BHECEHBI ClleAyOLINE U3MEHEHUS U IOTIOJTHEHMS:

No uzmenenusi: 3
No cTpanwuiel ¢ usmenenuem: 21

B Paznen 9 BHECeHbI H3MEHEHHSI B CIUCOK JIUTEPATyphl, B 0a3bl JaHHBIX U MH()OPMAITMOHHO-

CIIPaBOYHbBIE CUCTEMBI, B 3JIEKTPOHHO-OMOIMOTEYHbIE PECYPChl. Y Ka3aHbl CChUIKU, 00ecnedn-
BAIOIIME JOCTYI 00YYaIOLIMMCS K SJIEKTPOHHBIM Y4€OHBIM H3AaHUSAM U 3IEKTPOHHBIM 00pa-

3oBaTesibHBIM pecypcaM ¢ caiita DI'BOY BO «bI'TIY ».




