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1. Ieau u 3a7a4M TUCUMIIMHBI

Heabro u3yueHus Kypca sBisieTcss GOpMUpPOBAHUE Y CTYACHTOB KOMITJICKCA
HAay4YHBIX 3HAHUKM II0 COBpPEMEHHOM MuKpoOuojormn. B pamkax Kkypca
paccMaTpuBaeTCs CTPOCHHE MHUKPOOPTaHU3MOB, OTHOCAIIUXCS K  IAPCTBY
Prokariota, nomenam Eubacteria u Archebacteria, a Taxxe BHEKIETOUHBIX (hopm
KU3HH, W3Y4YaeTCs CHCTEMaTHhKa, OCOOCHHOCTH MeTaboJiM3Ma, paclpocTpaHeHHE,
o0pa3 Ku3HHU, poib B Onocdepe, IpUMEHEHHE B HAPOJHOM XO3SIHCTBE U 3HAUCHHE
B 31paBooxpadHeHur. Ocoboe BHUMaHUE YJEICHO BOIMPOCAM MPOUCXOXKICHHS U
HBOJIFOIIMU  PA3UYHBIX TPYII OakTepuii B CBETE COBPEMEHHBIX IIOHATHH B
MOJICKYJIIPHOM OMOJIOTHH, pACCMAaTPUBAIOTCS POJIb M 3HAYEHUE MHUKPOOPTaHU3MOB
B I100aJIBbHBIX KPYTOBOPOTAaX BEIIECTB B Onocdepe, PyHKINS MUKPOOPTaHU3MOB B
Pa3BUTHU M CTAHOBJICHWH IUIAaHETHL. YacTh Kypca OTBOJUTCS Ha PacCMOTPCHHUE
BOIIPOCOB, CBSI3aHHBIX ¢ MOP(OJIOTHEH, PEPOAYKIIUCH 1 3HAUCHIEM BUPYCOB.

3agaumM: JaTh TOHATHE O COBPEMEHHOW CHCTEMaTHKe OaKTepui,
MMO3HAKOMUTH C 3KOJIOTHEH, pACHPOCTPAHEHUEM, MPOUCXOKICHUEM U 3BOIIOLUEN
HauOojiee KPYMHBIX TaKCOHOB MHKPOOPTAaHU3MOB, [1aTh XapaKTEPUCTUKY

OMOJIOTMYECKOTO CBOEOOPa3Usi BUPYCOB, OMPEACIIUTD POJIb U 3HAUEHUE OAKTEPU U
BHUPYCOB B OHOCc(hepe U )KU3HU YeTIOBEKa.

2. [lepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO TUCHMILINHE,
COOTHECEHHBIX C IJIAHUPYEMBbIMHU Pe3yJIbTaTAMH OCBOCHHS
00pa3oBaTeIbHOI MPOrpaMMBbI
[Ipotiecc u3yueHus TUCHUIUIMHBI HAIMlpaBjieH Ha (OPMUPOBAHUE DIIEMEHTOB
CJIETYIONTUX KOMIETSHITHI:

Komme- Coaepixanue Pa3nen B pe3yabTare u3yueHust pa3aesa IUCHHILIMHBI,
TeHIUH KOMIIeTeHI[UH AMCUMILTUHBI, ol0ecneunBamoero GopMupoBaHue KOMIIETEHIIUH
(nJIM ee 4acTH) o0ecneynBa- (nJIm ee 4acTH) 00y4arOIIMICH T0JIZKeH:
OIIUI dTanbl 3HATH yMeTb BJIaJIeTh
(popmupoBanus
KOMIIeTeHIIUH
OIIK-5 -

CnocoO0HOCTh NPUMEHATH B MPO(eCCHOHATBHOM 1esITeJIbHOCTH COBPEMEHHbIE NPeICTaABIeHUs 00
OCHOBAX OMOTEXHOJIOTMYECKUX U OHMOMEeTUIIUHCKUX MPOU3BOICTB, T€HHOI UHKEHEPUH,
HAHOOHMOTEXHOJIOTHH, MOJIEKYJISIPHOTO MOICTHPOBAHHUS;

NJ1-1lomnk-s

Hemonctpupyer | Cucremaruka, Pacnipenenenue, | Onpenensts mo | HaBeikamu
3HAHUA Mopdoorus, KJIacCHU(UKAIUs | XapaKTePHBIM U3Yy4eHUs
COBPEMEHHBIX reHETHKA OpPTaHHU3MOB 110 | (PEHOTUMHMYECK | OCHOBHBIX TPYIIIT
MIpeJICTaBICHU 00 | MUKPOOPTaHU3MOB | TAKCOHAM B UM CXOJICTBaM | MUKPOOPTaHHU3M
OCHOBAax COOTBETCTBUH C | OCOOEH OJJHOTO | OB, IPUMCHSIS
OMOTEXHOJIOTHYECK OTpeeNIEHHbIM | TeHOTHUIIA- MIPUHIIUATIBI
HX U Y IpU3HAKaMH, | BHUJA; HOMECHKJIATYPHI,
OMOMEIUIIMHCKUX MIPOLIECCHI 3HAUYCHUE METOJaMH
MIPOU3BO/ICTB, KaTabom3Ma KaTabonau3Ma U | OmpeneNeHus
TeHHOH (oHepreTuyecku | OMOCHHTE3a B 0OMEHHBIX
WH)XEHEPUH, i1 0OMeH) u MeTa0O0IU3ME; MIPOIIECCOB;
HaHOOHMOTEXHOJIOTH ouocHuHTE3a HCIIOIb30BaTh HaBBIKAMHU
1, MOJICKYJISIPHOTO (KOHCTPYKTHBH | TOCTHIKCHHS CO3JaHNs U
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MOJIEIIUPOBAHUSA bIif OOMEH) B TE€HHOU U HCTIOJIB30BaHUS
0OMEHHBIX KJICTOYHOM I'MO u
IpoLeccax; WH)XEHEPUH, pecypcocOepera
OCHOBHBIE KJIETOYHBIX FOLLIUX
HaIMpaBJICHUs U | OMOTEXHOJIOTUH | OMOTEXHOIOTHIA
OCTHKEHUS , I'MO nys I
COBpPEMEHHEIE CO31aHUs IIPOU3BOJICTBA
OMOTEXHOJIOTHU: | SKOJOTHYCCKH JKOJIOTUYECKUA
TEHETUYECKYIO U | O€30MacHBIX, YUCTOU U
KJIETOYHYIO pecypcocOeper | 6e30macHO
WHXEHEPUIO; aroLmx MNPOAYKIIUHA
poJib TEXHOJIOTUM pacTeHneBOACTB
MUKpoopranu3M | npousBojictBa | a B AIIK.
OB B MPOAYKLIAU
KpPyroBOpOTE pacTeHUEBOACT
OMOJIOTHYECKHU Ba B AIIK
BAXKHBIX
3JIEMEHTOB B
pUpoe
N/I-20nks | YMeer npuMensts | Luronorus OCHOBHBIE HPUMEHSTH TEPMHHOJIOTHEH,
B MHKpPOOPTaHU3MOB (hnzuko- OCHOBHBIC METOJIaMH U
IPO(hECCHOHAIEHO OOwas ouosorus XAMHYECKUE METO/IBI HaBLIKaMH
i eSTeTPHOCTH CrtpykTypHO- NPUHLIUIIBL, onodusnueckoro | 1abopaTopHOTO
COBPEMEHHBIE (hyHKIIMOHATBHAS TeXaIIie B u OKCIIEPUMEHTA,
OpTaHH3AIIHS OCHOBE pOCTa U OMOXMMHYECKOTO | HAaBBIKAMH
MpeACTaBICHUS 00
KJIETOK U BUPYCOB pa3BUTHS uccienoBanug Kk | 61
OCHOBAX l'ucromorus OHMOJIOTHYECKUX omocucTemam, uaeHTHPHKALMH
OMOTEXHONOTHYECK | \onekynspras 00BEKTOB, OLICHUBATh OPTaHU3MOB Ha
HxX u OHOJIOT S (uzuko- BIIMSIHHC KJICTOYHOM U
OMOMETUIIMHCKUX XUMHUYECKUE (uznueckux TKaHEBOM
IIPOU3BOJICTB, IPOLECCCHI U (baKTopOB HaA YPOBHSX;
T'E€HHOMN MEXaHU3MBI, COCTOSIHHE uHOopMAaIHe o
I/IH)KeHepI/II/I, 06}/CHaBHI/IBaIOHII/I 6I/IOJIOFI/IlIeCKI/IX MOJICKYJISIPHBIX
HaHOOMOTEXHOJIOTH X 00BEKTOB, MEXaHHU3MaxX
¥, MOJICKYJIPHOTO (hM3HOIOTHYECKH | CTPOUTH JKU3HEIEATETTLHOC
MOJIETHPOBAHHS ¢ (pyHKIIMU Ha MOJIEJTH TH TKaHEil;
Pa3IUYHBIX OMOJIOTHYECKUX | criocoOaMu
YPOBHSIX IIPOLIECCOB U UIEHTU(UKALTH
opraHusanmu IIPpOBOJAUTDL UX MHMKPOCKOIIMPYEM
OHOJIOTHYECKUX UCCIICIOBAHUE C | BbIX OOBEKTOB;
06T>GKTOB, IIOMOIIIBKO npueMaMu
MEXaHHU3MBbI THITOBBIX U3yYCHUS
JIeHCTBYSI KOMIIBIOTEPHBIX | KIIETOK
BHCIIHHUX IporpamMm; OMOJIOTHYECKUX
(hmzmueckux peniatb 00BEKTOB;
TI0JICH HA KUBLIE | CTaHIAPTHHIC HaBBIKAMHU PaOOThI
OpraHU3MBbl; 3a7a4u HAa COBPEMEHHOM
TEPMHHOJIOTHEH, npo(hecCHOHANBH | yueGHO-HAYYHON
METOAaMU U On ACATCIIBHOCTHU anmaparype 1npu
HaBBbIKAMHU Ha OCHOBC MpOBEACHUU
1ab0paToOpHOTO MIOJIYyYEHHBIX XUMHYECKUX
SKCIEPUMEHTA; 3HAHUU 9KCIIEPUMEHTOB;
HaBbIKaMHU MIPUHIIUAIIOB METOIaMHU
I/II[eHTI/I(l)I/IKaI_[I/II/I KJIETOYHOH perucTpanuu u
OpraHu3MOB Ha opraHuzanuu 00paboTKu




KJIETOYHOM U OMOJOTHYECKUX | PE3YIBTATOB
TKaHEBOM 00BEKTOB, OMOJIOTUYECKUX H
YPOBHSIX; OMOXMMHYECKUX | XUMHYECKUX
nHpopMalmeit o | | SKCIIEPIMEHTOB
MOJICKYJISIPHBIX OonouznuecKuX
MEXaHH3Max OCHOB
KU3HEACSTETbHOC | MEMOPaHHBIX
TU TKaHEH; IIPOLECCOB U
criocobamu MOJICKYJISIPHBIX
naeHTH(pUKaMyY | MEXaHU3MOB
MHUKPOCKOITUPYEM | KU3HEACSITETHHO
BIX 00BEKTOB; CTH JUTSI JKUBBIX
pueMaMu OpraHU3MOB Ha
W3Y4eHUS Pa3HBIX
KJIETOK YPOBHSX UX
OHMOJIOTHYECKUX OpTraHU3AINN;UC
00BEKTOB TOJTB3YS
yueOHyI0 U
CTIIPaBOYHYIO
JTUTEpaTypy,
CaMOCTOSITETTHHO
npuoopeTaTh
HOBBIC
3HAHUSA
N/1-3onks | Cnocoben Breacnue B pazHooOpasue MIPUMEHSATH OCHOBHBIMH
OPUMEHUTH B OMOTEXHOJIOTHIO MCTOJ0B, COBPCMCHHBIC METOJaMHn
PO eCCHOHATBHO CrtpykTypHO- TO3BOJISIOIIUX AKCIIEPUMEHTANb | OMOJOTHYECKHIX
i eSTeTPHOCTH (hyHKIIMOHATBHAS TIOJTHOTICHHO HBIE METOIBI WCCIIeIOBAHUN;
COBPEMEHHBIE OpraHu3anys KIeTOK | U3yYUTh pabot ¢ HaBBIKAMU
U BUPYCOB AHATOMHUIO, OMOJIOTUYECKUMH | CAMOCTOSTENTLHOTO
IpesicTaBiIeHUs 00 M
€TOJTBI Mopdororuro u 00OBbeKTaMH B MIPOBEICHUS
OCHOBaX HCCJICOOBAaHUA B OKOJIOTUYCCKHUEC IIOJIEBBIX U HCCJICAOBAHMA HA
OMOTEXHONOTHYECK | \1yyepoGromorim 0COGEHHOCTH MaBOpaTOpHBIX | OCHOBE
ng 51 MeTtopl pacTeHuii B YCIOBHSIX; MIPUMEHEHUS
NOMCIUIINHCKUX HCCIIEI0OBAaHUS B TIOJIEBEIX U 06 BACHSITE METOJIOB
MPOU3BOJACTB BUPYCOJIOTUU 1abopaTopHBIX SABJICHHS, HaOIr0/IeHHUS U
HCCIIEeIOBAHMSIX nporeccer, caszn | 2KCTIEPHMEHT;
11 OTHOIICHHA, MeTOoIaMH paboThI
BBISIBJISIEMBIE B © OronorHYecKy-
XOHe MU 00BEKTaMH B
WCCIIeTIOBAHMS TIOJICBBIX 1
HaBBIKH pabOTHI 71abOpaTOpHEIX
. | yCIOBHSX
C COBpECMCHHOU
anmnaparypou
N]/1-4onk-5 | 3HaeT cnocoObl ®duzunonorug OCHOBHbIE MIPUMEHSTh OCHOBHBIMU
IpYMEHEHHUS B MHUKPOOPTaHU3MOB, nabopaTopHbIe COBpEMEHHBIE METOJaMH
Ipo(hecCHOHATBHO <I)H3Hon(3rm Y/WJIY TIOJICBEIC AKCIIEPUMEHTAb 6I/IOJ'IOFI/I‘ICCKI:IX
i JesITeTbHOCTH paCTCHHIA, METO/IbI HbIE METOIbI UCCIIC/IOBAHU;
COBPEMEHHBbIE Mpuxkonorus, HCCIEIOBAHUS pabor ¢ HaBBIKAMH
[IpoTozoomnorus, OMOJIOTMYECKUMU | CAMOCTOSITEITLHOTO
npeicTaBiIeHUs 00 o .
nopa FOxxuoro o0BeKTamu; MIPOBEACHUS
OCHOBAX peruoHa, OOBSICHATH UCCIIeIOBaHMUS Ha
OMOTEXHONIOTHYECK | Byionorus SIBIICHUS, OCHOBE
HX IIPOU3BOACTB pPa3MHOXEHUS U MPOLIECCHI, CBS3U | TIPUMEHEHUS
pa3BUTHS, Y OTHOILICHUS, METO/IOB

NmMmyHONOIHS,

BBISIBIISICMBIC B

HaOJIIOIEHUS U




Yyenue 06
MH(DEKIHIX,
®duznonorus
KUBOTHBIX,
MMOYBCHHAs
MHUKPOOHOIIOTHS,
CannrapHas
MHUKPOOHOIIOTHS,
Muxkpobuomnorust
MHALIEBOI
MIPOMBINIIEHHOCTH,
YacrtHas
MHKPOOHOJIOTHS,
OcHOBBI
METUIIMHCKIX
3HAHUU

X0JIe
HCCIICIOBAHNS;
u3naraTh U
aHaITM3UPOBAThH
0a30ByI0
nHPOPMALIUIO B
obnactu
OHMOJIOTHYECKUX
HayK

IKCTIEPUMEHTA;
HaBBIKaMH cOopa,
00paboTKwH,
aHaIN3a U
cUCTEMaTH3aluH
UHQOPMaIIH 1O
Ouosiorun

3. MecTO IMCHUIJIMHBI B CTPYKTYpe 00pa30oBaTeIbHOIl MPOrpaMMbl

Huctuummna b1. O.13 «MukpoOuosorus» 0THOCUTCS K 0a30BOM 4acTu
broka 1 «lucuurmirael (MOAYJIN)» IpOorpaMMbl OakallaBpriaTa | SIBIISIETCS

00s13aTeILHON IS U3YUYCHUA.

JucnuninHa (MOyJb) U3ydaercs Ha 2 Kypce B 3 CEMECTpE B

COOTBCTCTBHUHU C yLIe6HI>IM IIJTAaHOM.

Jlis ee yCHEIIHOTo YCBOEHMsSI HEOOXOIMMBbI BXOJIHBIE 3HAaHUS, YMEHUS U
KOMIIETECHIIUH, IOJyYEHHBbIE CTYACHTAMH Ha IPEAUIECTBYIOIIMX Kypcax:
OOTaHMKH, HEOPraHMYECKOM M OpraHu4eckorl Xumuu. MukpoOuonorus
MOJATOTABINBAET CTYIEHTOB, (POPMUPYS Y HUX KOMIIETEHLIMH, HEOOXOIUMBbIE
JUISL TIPOXOXACHUS MOCIHEAYIOMMNX AUCIHUIUIMH: MOJIEKYJspHas OHOJorus,

OMOTEXHOJIOTHS.

3.1. Pa3nesibl AMCUMILUIMHBI 1 MEKIUCUUTLIMHAPHBIE CBSI3H C MOCJIeTYIOIIUMH
AUCIUILIMNHAMH

No

HauMmeHoBaHue 06ecneanam1unx

NeNe pasnesioB 1aHHOM

n/n | (mocJeayHnux) THCIUILIHH AMCUHUILIMHBI, HEOOXOAMMBIX JIJIsI
HU3Y4YeHUs MOCTaeaYIIIMNX
TUCIHUILINH
1 2
1. | MonekynsipHasi Ouosorus + +
2. bruorexnosnorus + +




4. O0beM IMCHUIJIMHBI B 32YE€THBIX eJMHUIAX ¢ YKA3aHHEM KOJIHYeCTBa
aKaJieMU4eCKNX YaCOB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy ¢
00y4arnIuMHuCcs ¢ npenogasaresieM (10 BUAaM y4eOHbIX 3aHATHI) U HA
CAMOCTOAITEJILHYI0 PadoTy 00y4aronuxcs

Buj yueOHoii padoThl O01mas Tpy10eMKOCTh
Bcero 3 cemecTp
4yacos
Obwas mpyooemkocms: 9achl 144 144
3a4EeTHBIE €NHUIIBI 4 4
AyoumopHnule 3anamus (6cezo), 6 m.u.: 54 54
JIEKIINH 18 18

npaktuaeckue 3anstus (I13) - -

nabopatopubie 3aHsATus (JIP) 36 36

Camocmosmenvras paboma (CPC), 6 m.u.: 90 90

MOATOTOBKA K MPAKTHYCCKUM 3aHATHAM 25 25

CaMocTosATeIbHOE U3YUYEHUE TEM 40 40

[ToaroToBka K TEKynieMy KOHTPOJIO 25 25

Ilpomeosxcymounas ammecmayus 3auer ¢ 3a4eT ¢ OLEHKOMI
OLIEHKOM

5. Conep:kanue TUCUUILINHBI
5.1. Pa3nensl IUCIUILIMHEI 110 BUAAM 3aHSITHI

Ne HaumenoBaHue pa3aeJioB Bceero AyauTopHble CPC
n/n (4yacoB) 3aHATHA (Yac)
Jlekuuu J3
1. | O6mas MuUKpOOHOIOTHS 75 10 20 45
2. | YacTHast MUKpOOHOJIOTHS 69 8 16 45
Bcero 144 18 36 90
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5.2. TeMmaTH4eCKUM MJIAH JeKIUH

n/n Temvl nexyuti Konuuecmso
yacoe
Pazoen 1. Obwas muxkpodbuonocus
1. | MecTro MUKpOOpPraHu3MoOB B MUpe KUBOTO. McTopus 2
MHUKPOOHOIOTHH
2. | Mopdonorust ¥ MUTONOTHSI MHKPOOPTaHU3MOB 2
3. | ®usmnosiorusi MHUKPOOPTaHU3MOB 2
4, | HacnenctBeHHOCTb M M3MEHYHMBOCTH MHUKPOOPTraHU3MOB 2
5. | IlpakTuyeckoe HCIOIB30BAaHHUE MUKPOOPTaHHU3MOB 2
Pazoen 2. Yacmuas muxpoodbuonozus
6. | Bupycsl. [lonoxxeHue o >kuBOM MUpe 2
7. | bakrepuodaru. [IpakTuyeckoe ucnoab3oBaHue 6aKTepHO(paros. 2
8. | 'eneruka Mukpoopranu3mMoB. Myrtanuu, peKOMOUHAIINH Y 2
MHUKPOOPTaHU3MOB.
9. | Yuenne 06 wundpexnuu. Dopmel unGexuu. IMmyHuTeT 2
Bceeo uacos 18
5.3. TemaTu4ecKkuil 1JIaH JJAa0OPATOPHBIX 3aHATHH
Konuuec
n/n Temobl ]lCl60pClm0prlx 3aHAMul meo
yacoe
Paszoen 1. Obwas muxkpodbuonozus
1. | MukpoOunoorudeckas jadopaTopus U ee 00opyaoBaHKHe. MeETO b 4
MHKPOCKOTIHUHU.
2. | MEKpOCKOTIMYECKUN METOJ] HCCIICIOBaHUs: MOP(HOJIOTHS U 4
CTPYKTypa OaKTepHii, MPUTOTOBJICHUE (DUKCUPOBAHHBIX
MpenapaToB, MPOCTHIE U CI0KHBIE METOIbI OKPACKH.
3. | KynbTUBHpPOBaHHE MUKPOOPTAaHU3MOB: MIUTATEIBHBIC CPEIIbI U 4
METO/Ibl CTEPUIIU3AIUH.
4. | BakTeprOJIOTHYECKHIA METOJT UCCIICAOBAHMS: U3yUICHUE 4
OMOXMMHYECKUX CBOMCTB OaKTEpUil.
5. | BakTepHOI0rHUeCKHUi METO] KCCIICIOBAHUS: BBIICIICHUE YHCTHIX 4
KyJbTyp OaKTepHil.
6. | PacnpocTpaHenne MUKPOOOB B IPUPOJIC U UX OOHAPYKCHHUE. 4
Mukpodiaopa Tena 4yenoBeka.
Paszoen 2. Yacmnas muxpobuonozus
/. | MeTo/pl KyJIbTUBUPOBAHUSI BUPYCOB. 2
8. | Metoab! paboThl ¢ ObakTeprodaramu.. 2
9. | I'eneTHUeCKHE METO I UCCIICOBAHNS MUKPOOPTaHU3MOB. 2
10. | Buosornuyeckuii METOI UCCIEIOBAHMUS. 2
11. | Ceponoruueckne MeTOIBI  WCCIEIOBaHUS:  Hecmenupuyeckue 2
(daktopsl 3amuThl. DaroumTos.
12. | AnneprudecKkuii MeTo 1 UCCIICIOBAHMS. 2
Bceeo uacos 36
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5.4. Coneprxkanue pa3iejioB 1M CIUIIHHbBI

No Haumenosanue Cooepoicanue pazoena Komne

n/n paszdena meHn-
yuu

1. | O6mas Tema 1. MecTo MHKpoopranu3MoB B Mmmupe :xkuBoro. Hcropus | OIIK-5

MHKpoOHoIorusi | Mukpoouosoruu. Ilpeamer mukpoduonoruu. OOIas MUKPOOHOIOTHS
- Hayka, wu3y4arouias MopQoOJOTHI0, IUTOJOTHIO, OHOXUMHIO,
TeHETUKY, SKOJOTHI0O M CHCTEMAaTHKy MHUKPOOPTaHU3MOB (OakTepuii,
apxed, MHUKPOCKOIMUYECKUX TrpuOOB, MPOCTEHIINX, BOJOPOCIEH,
BHUPYCOB).

VYyacte MHUKpPOOpPraHM3MOB B  MHMHEPAIU3ALUU  OPraHUYECKUX
BEIIECTB, PEryJSIUH Ta30BOr0 cOCTaBa arMoc(epsl, B OUYUCTKE
OKPYKallIllel Ccpelbl OT TOKCHUYHBIX BEIIECTB, B NOJAJEPKAHUU
IUIOIOPO/IMsSL TIOYBBI, B OOpA30BaHMM TIOJE3HBIX HCKOMAEMbIX, B
MOJIy4YEeHUM KOPMOBBIX M MUUIEBBIX NPOAYKTOB, TOILUINBA, XUMHUYECKUX
PEaKTUBOB U JIEKAPCTBEHHBIX IPENapaToB.

Hcropuueckuit ouepk. OTKpeiTHE MHKpoMHpa A. BaH JIeBeHrykom.
Pa6otsr JI. Tlactepa, P. Koxa, U.1. Meunukosa, H.®. I'amanes, C.H.
Bunorpanckoro, M. beliepunka, A. ®nemunra, II. Dpnuxa u np.
Otkpeitue BupycoB J[.M. VBanoBckum. Pa3Butue OMOXMMHYECKOTO
HanpaBieHuss B MmukpoOuonorun A. KumwiiBepom, K. Ban Humnewm.
Pabotbl oteuecTBeHHBIX MukpoOuosnoros: H.B. Iluknunckoii, H.A.
Kpacunsuukosa, E.JI. [llanomnnkoBsa, 3.E. EpmonbseBoii u ap.
PasButne  mukpobuosmormm B XX  cromeruu.  Boiaenenue
CaMOCTOSATENIbHBIX JUCLUIIINH: o0meit MUKpPOOUOJIOTHH,
MEJIULIMHCKOM, BETEPUHAPHOM, CEIbCKOXO035MCTBEHHON, TEXHUYECKOI,
KOCMHUYECKOW, T'€HETUKM U T€HHOW WHXKEHEPUH MHUKPOOPraHHU3MOB,
BHUPYCOJIOTUH, MOJIEKYJIIPHOM OMOJIOTHH, OMOTEXHOJIOTHH.
[TepcnextuBbl pa3Butus Mukpoouosorun B XXI cronetuun. Pemenue
NI00aNbHBIX Mpo0sieM 1o cTabuinu3aluuu OaKTepusMU Ta30BOI0
coctaBa arMocepsl 3eMiM, OXpaHa OKpYKalolled cpemsl,
HENOCPEJACTBEHHOE y4YyacTHE B PELIEHUH IPOJIOBOJBCTBEHHBIX,
MEIUIUHCKUX U SHEPreTUYeCKUX Mpo0IeM 4eI0BevYecTBa.

Tema 2. Mop¢os1orusi 1 HUTOJIOTHM MUKPOOPTaHU3MOB

MeTonbl  KIacCHUYECKOM MHUKPOOMOJIOTUU: MHKPOCKOMHMS, METObI
CTEpUIM3alMU,  METOAbl  IOJYYEHMs]  YHUCTBIX  KYIbTYp U
KyJIbTUBHPOBaHHME MHUKPOOPraHM3MOB Ha MUTATEIbHBIX Cpenax,
METO/Ibl XPAHEHUSI MUKPOOPTraHU3MOB.

CX0/1cTBO U pa3ivyuue B OPraHU3alMM KIETOK 3YKapHOT U MPOKapHOT.
OCOoOeHHOCTH OpraHHU3aLUU MUKPOCKOIINYECKUX TPHOOB, BOJOPOCIEH,

IIPOCTEUIINX.
Mopdonorus, yabTpacTpyKTypa, MaKpOMOJEKYJSpHas OpraHU3aIus
KJIETOK MIPOKAPHOT. Mopdonoruaeckoe pazHooOpasue.

OnHOKIJIETOUHBIE M MHOTIOKJIETOUHBIE (HUTYAThIE, MUIIEINAIbHBIE)
dopMbl.  CTpyKTypHBIE  pa3iauuus  TPAMIIOJIOXHUTEIBHBIX U
rpaMoTpULIaTeNIbHBIX OakTepuid u apxeil. OOpasoBanue L-dopwm,
chepon10B, MPOTOTLIACTOB.

[ToBepxHOCTHBIE CTPYKTYpbl. CTpoeHHe U (YHKUUM KJIETOYHBIX
CTEHOK Yy TpaMOTpULATENbHbIX OakTepuii: HapyxHas MemOpaHa,
MENTUAOTITMKAHOBBIN (MypenHOBBIHN) CIIOM. [TonsTue 0
NEPUIJIA3MAaTUYECKOM TPOCTPAHCTBE, €ro poJIM U 3HAUYEHUU Kak
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0c000ro MOJM(PYHKIMOHATBHOTO KOMIIAPTMEHTa OaKTepHaIbHON
KJIETKH. Ocobennoctu CTPOECHUS KJIETOYHOM CTE€HKH
IPaMIOJIOKHUTENbHBIX ~ OakTepuil:  NENTUAOTIUKAaH,  TEWXOEBbIC
kucnoTel. KiierouHble CTEHKM apxeil: TreTeporoyiucaxapuiHble,
IICEBIOMYPEUHOBBIC, TIUKONPOTEHHOBLIE, OeiKkoBble. Apxenm 06e3
KJIETOYHBIX CTEHOK.

I'mukokanuke, Kancynsl, 4yexibl. MIX 3HauyeHHe Npu B3aUMOIECHCTBUU
KJIETOK MPOKAPUOT C OKPYKAIOIIEH CPEIO U MEXTY COOOA.

IMTumu (pumOpun). Kiterounsle BBIPOCTBI: MPOCTEKH, THQBI, IIHIIHI.
AHTHTeHHBIE CBOWCTBA MOBEPXHOCTHBIX CTPYKTYP MPOKAPHUOT.
[TonBuxxkHOCTh OakTepuasibHbIX KieTOK. JKryruku. IlpuHununuanbHoe
OTIaMYue  OaKTepUATBLHOTO OJKTYTHKAa OT OKTYTHKAa IPOKApHUOT.
Ckomnp3siliasi ¥ moj3aroiias NOJBUKHOCTh HEKOTOPBIX OakTepuii, ee
MexaHu3M. Takcucel.

MemOpaHHbIH amnmapar. [{uTomnnazmaruyeckas MeMOpaHa,
0COOEHHOCTH €€ COCTaBa, CTPYKTYPhl U QYHKIMH y OaKTEepHil, OHATHE
0 oMU yHKIMOHAITBHOCTH MeMOpaH. Me3ocoMbl. MeMOpaHbI apxeil.
Oco0OeHHOCTH TpaHCIIOpTa BEIIECTB y OakTepuil U MeEXaHU3MBI,
obecrneunBaroIe 0OMEH BEIIECTB C OKPYKaOIIel Cpeaoi.
Jlokanu3anus AbIXaTeNbHBIX U (POTOCHHTETUYECKHX IIETIeH TpaHCIopTa
AJIEKTPOHOB.

[MuTonna3zma OakrepuanbHON KieTku. Lluro3ons. Pubocomel apxeit u
OakTepuii: cocTaB, cTpoeHue, pyHkuuu. Paznuuus pubocom sykapuoT
u MPOKAPHUOT. Hyxneonn (GaxTepuanbHas XpOMOCOMa).
['ucroHomonoOHbIe Oenku 3yKapuoT U apxeid. CBs3b HYKJIEOHAA C
UUATOILIa3MaTUYECKOMN MeMOpaHOM. [Tnazmu bt 51 Ipyrue
TEHETUYECKUE DIIEMEHTHI.

BHyTpumiazMaTHuecKue  BKIIFOUYCHHS. 3amacHple  BEIIECTBA:
nonudocdaTsl (BOTIOTHH), TPAHYIIbI MOIH--OKCUMACISTHON KUCIIOTHI,
JJIEMEHTapHas cepa, LIHMAHO(QUUUHOBBIE TpaHydabl. CTpyKTyphl
(BrirOYEeHHs) UMeromue  (QYHKIMOHAIBHOE  MPUCIIOCOOUTENHHOE
3HaYeHHEe: KapOOKCHCOMBI, Ta30Bble BaKyOJH, MarHUTOCOMBI,
XJIOPOCOMBI 3€JIeHbIX OakTepui, (UKOOMINCOMBI LMAHOOAKTEpPHil.
benkoBeie  kpuctamiel  benkoBele  MeMOpaHBl  OaKTepHAIBHBIX
BKJIIOYEHUH - OCOOBIN THN KJIETOYHBIX MEMOpaH, MPUCYLIUH TOJIBKO
POKapUOTaM.

JleneHne KJIETKM U CHOCOOBI Pa3sMHOXKEHUS MMKpPOOPTraHM3MOB.
Perumukamus  J[IHK, cerperaumst nHykieouma u  ¢GopMHUpOBaHUE
NEPeropoIkKM MpH JeNeHUM KIeTOK mpokapuoT. IloukoBaHue
Oaktepuii. CkopocTh pa3MHOXKeHUs. KieTouHble HUKIBI OaKTepHid
(Garm, POCTEKOOAKTEPHIA, MHUKCOOAKTEpuil). Kinerounas
JICCOTIHAITHSI.

Knerounas nuddepeHiupoBka B IpoLEcce OHTOTEHETUYECKOTO
pa3Butus Oaktepuil. [lokosimuecs Gopmbl. DK30CTIOPHI, IHIOCIOPHI,
IIUCTBI, MUKCOCIIOpBI, aKuHEeThl. O0pazoBaHMe CHEIMATU3UPOBAHHBIX
KJIETOK (FeTepOLMCThI [IMaHOOAKTEPHiN).

Tema 3. ®U3H0J10TUsI MUKPOOPTaHU3MOB

CnocoObl  o0ecrieueHusi dSHEprueil. DK30TEHHBIE H JHJIOTCHHBIC
okucisiemble cyocTtparbl. JloHopsl anekTpoHoB. IlepeHocunku
AJIEKTPOHOB U 3JIEKTPOHTPAHCIOPTHHIE CUCTEMBI: UX OCOOCHHOCTHU Y
paznuyHbIX opranu3MoB. Pors AT®, ciocoObl ee 00pa3oBaHus.
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Bpoxenus. Omnpenenenue nousatus "Opoxenue". [lytn cOpaxuBanus
YIJIEBOAOB U JPYTrUX OPraHUYECKUX COEAMHEHUIH. MoJo4HOKHCIOE
romMo- u rerepodepMeHTaTuBHOE OpokeHue. IIponroHOBOKHCIIOE,
MAacJSHOKHMCIIOE, MYpPaBbUHOKMCIOE, CIUPTOBOE U Jpyrue BUAbI
OpoxeHuid. XapakTepUCTUKA MHUKPOOPTraHHU3MOB,  BBI3BIBAIOLIUX
OpOXKEHUS.

Aspobnoe npixanue. @opMbl ydacTHsi MOJIEKYJISIPHOTO KHCIIOpOJAa B
OKHUCJIEHHH pa3HbIX cyOcTparoB. [losiHOE M HEMOJIHOE OKHCIEHUE
cyocrpara. Ponp 1mukna TpukapOOHOBBIX KHCJIOT. XapaKTEepUCTHKA
BOKHEHIINX  MHKPOOPTraHU3MOB,  OCYLIECTBISIOUIMX  a’poOHOE
OKHCIIEHHE O€JKOB, YIJIE€BOJOB, YIJIEBOJOPOJOB U  APYrUX
MHOT'OYTJIEPOJHBIX BEILIECTB.

Metunotpodsi. Oxucnenue HEOPraHMYecKuX cyOcTpartoB:
BOCCTAHOBJIEHHBIX COEIIMHEHUH CEpBl, a30Ta, JKEJI€3a, MOJEKYJIIPHOTO
BOJI0poJia U Apyrux. OCHOBHBIE IPYIIBI XEMOJUTOTPOGHBIX OaKkTepuit
U apXeu.

AHa’pobHOe  npixanue. OmpeneneHue TOHATUS — "aHa’poOHOE
neixanue". JIOHOpBI M aKUeNnTOphl JJIEKTPOHOB, HCIOJb3yeMbIe
pasHBIMM ~ MHUKPOOpPraHM3MaMu  IpU  aHAIPOOHOM  JBIXaHUM.
Mukpoopranu3mbl, BOCCTaHaBIMBAIOIIME HUTPAThl U JApYyrue
COEMHEHUs  a3oTa  (AUCCUMMJISLIMOHHAs  HUTPATpENyKUus U
JEHUTpUdUKALINS).

CynbdarBoccTaHaBIMBAIOIIME U CEPYBOCCTAHABIMBAIOLIME OakTepuu
(IuCCUMMIISILIMOHHAS Cyab(paTpeyKIus). MeraHoreHsl, X
ocobeHHocTH. OOpa3oBaHuMe MeTaHa W3 YIVIEKUCIOTHI U JIPYTHX
coenquHeHuil. Aunerorenbl. XemocuHre3.@orocunre3. OcoOeHHOCTH
¢dorocunTeza y mnpokapuor. CocrtaB, opraHuzamus U (QyHKIUH
(OTOCMHTETUYECKOTO  amnmapaTa  pa3HbIX  MHUKPOOPIaHU3MOB.
[TurmMentsl u  ux  Jokanu3auus.  JIOHOpBI  3JIEKTPOHOB.
DNIeKTPOHHOTpAaHCTIOPTHAs 1enb. DOTOCHHTE3 C BbIACICHUEM U 0€3
BBIICTICHUS  KUciopoaa. lcmonbp3oBaHue  CBETOBOM — DHEPruu
rajo0aKkTepusMu.

[Turanue. IloTpeOHOCTH HPOKApPUOT B MUTATEIbHBIX JJIEMEHTaX H
MUKpO3JeMeHTaX. VCTOUHMKM OMOTEHHBIX 3JIeMEHTOB. MDaKTOpbI
pocra.MexaHn3M NOCTYIUIEHUS NMUTATEIbHBIX BELIECTB B KIETKY
OaxTepuil, MEMOPaHHBII TpaHCHOPT, AMPPy3HUst. DHIO0- U IK30LUTO3 Y
JYKapuoT.

Tunsl nutanus Oakrepuil: @oroTpodus, xemorpodus. ABToTpodus U
rerepotpodus. Jlurorpodus m opranorpocpusi. COOTHOIIEHHE 3TUX
TUTIOB MHUTAHMS y Pa3HbIX opraHu3moB. [IporoTpodsr u aykcoTpodsl.
[TonsiTHE O MUKCOTPOHUH.

buocunTternueckue - mpouecchl.  ACCUMWISIIMS — YIJIEKHCIOTHI
aBTOTPO(HBIMU u reTepoTpopHBIMU MHUKPOOPIaHU3MaMH.
Pubyne3obudocdaTHplii HUKI U IpyrHe MyTH YCBOSHHS YIJIEKUCIIOTO
rasza aBToTpodamu.

VYcBoeHne coenvHEeHUN a30Ta. ACCUMMIISIIMOHHAS HUTPATPEAYKLUS.
Pukcanus aTMocepHOro  asora. CBOOOMHOXUBYIIIE U
CUMOMOTHYECKHE a30T(HUKCATOPHI.

CuHTEe3 OCHOBHBIX OMOMOJMMEPOB: HYKJIEMHOBBIX KHUCIIOT, OEJIKOB,
JIMIINAJIOB, YIJIEBOJIOB. Bropuunsie METaOOIHTHI. Pocr
MUKpPOOpPraHu3mMoB. Poct nmomymsiuuii B NEpUOJUYECKOW U
HENPEPBIBHBIX KyJabTypax. HakomuTenbHble, YUCThIE U CMEIIaHHbBIE
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KYJIbTYpPbl MUKPOOPraHU3MOB. POCT B meproandecKoi U HEpepbIBHOU
KyapType.  Meroasl KYJbTUBUPOBAHMUSI. YcrpoiicTBO
ONPOMBIIIJIEHHBIX QEPMEHTOPOB.

Tema 4. HacieqcTBEHHOCTh W H3MEHYHUBOCTH MHKPOOPraHH3MOB
OcoOeHHOCTH ~ DPa3sMHOXKEHUS  MHUKPOOPTraHU3MOB. CrpoeHnue
O6aktepuanpHoi JIHK. Pa3smuoxenwme y Oaktepmit. OcoObie
MEXaHU3MBI TE€peJaud HacleJCTBEHHOH HWHpOpMauuu y OaxTepuil
(koHBIOTAIMS, TPAHC(HOPMALIHS K TPAHCTYKITHSA).

['enom. 'enotun. @enorun. MexaHu3Mbl perTUKAIMA OaKTepUATbHON
XpOMOCOMBL.  BbICOKass HM3MEHUYMBOCTH MPOKapHoOT. MyTareHsl.
Myranun. PexoMOMHALIMU TEHETHYECKOTO MaTepuala: peraparnus,
TpaHcopmalysi, TPAHCIYKIUS, KOHBIOTalus. 3HAU€HHE MYTalUu.
IlepcniekTHUBBI TEHHON MHIKECHEPUH.

Tema 5. IlpakTHyeckoe HCNOIb30BAHNE MUKPOOPraHNU3MOB
[IpakTHyeckoe HCMONB30BAaHHE MHUKPOOPTaHU3MOB. MHUKPOOHBIE
OMOTEXHOJIOTUU B TPOMBIIUICHHOCTH, CEJIbCKOM XO3MMCTBE U
MEIUIINHE.

Mukpoopranu3smMbl -  NPOAYUEHTHl  AHTUOMOTHKOB,  JAPYTHUX
JICKapCTBEHHBIX  BemlecTB. [laToreHHbIe  MUKPOOPTaHU3MBI U
UMMYHHUTET. B030yauTenn Bo3BpaTHOTO TH(A, XOJIEPHI, OPIOIIHOTO
tuda, tydepkyneza. CradpunokokkoBsie uHpekuuu. [lapasurnueckue
dbopMbl MHUKOIUIa3M - BO30yAMTENIed OCTPBIX PECHUPATOPHBIX
3a0oNieBaHU U MHEBMOHUU. Bupychl - Bo3Oynutenu 3aboiieBaHUt
YEeJIOBEeKa, pACTeHUM, IKUBOTHBIX M  HACEKOMBIX. BupycHbie
nH(pEKIMOHHBIE 3a00JIeBaHU.

OTHOIIEHWE MHUKPOOPTaHM3MOB K TeMmmeparype (TICHXpOQUIIBL,
Me30(Ibl, TepMOHIIBI U AKCTpeMaibHbie TepMouibl). JlelicTBue
BBICOKMX W HHU3KHUX TEMIlepaTyp Ha pPOCT U  BBDKHMBAHHE
MHUKPOOPTaHU3MOB.

I'mgpocratuyeckoe pAaBieHHE. Y CTOWYHUBOCTh MHUKPOOPTAaHU3MOB K
BBICYIIMBaHUIO, OTHOIIeHHE K PH cpeapl. OcMO(IIbI, Talo(UITbL.
Brnustaue nydunctoit sHeprun (COJIHEUHOE M3TyYeHHe, UCKYCCTBEHHBIN
VY®, UK wusnydyeHue, HOHU3UPYIOUIEE W3IYYEHUE, PATUOBOJIHBI,
VIBTPa3BYK). YCTOMYHUBOCTb MHKPOOPTAHU3MOB K TIE€PEUHUCICHHBIM
daxTopam.

OTtHomeHne K MOJIEKYJIIPHOMY KHCIIOPOAY: a’poOHbIe
MUKpPOOPTaHU3MbI, OONUTaTHble U  (aKyJIbTaTUBHBIE aHa’POOBL.
BnusiHMe XMMUYECKMX BEIIECTB OPTraHMYECKOM M HEOPTraHMYEeCKON
MPUPOJBI HA MUKPOOPTaHU3MBI.

Yacraas
MHKPOOHO0J10T U

Tema 6. Bupycsi.

[Tonoxxenue B xuBoM mupe. OcobeHHocTH. CTpyKTypa U OHOXUMHS
BUPYCOB. 3HAu€HUE BHUPYCHOTO Kalcujaa. BHpycHbIE T'€HOMBI.
[Tpunuunel  knaccu@uKauu  BUPYcoB  Penmpoaykuus  BHPYCOB.
BzaumopeiictBue BUpPYCOB C KIETKOM XO3siMHA. Pempoaykuus
BupycoB. IloHstme o BHporeHMM W mpoBupyce. MeTobl
KYJIbTUBUPOBaHUS BUPYCOB. TKaHEBbIE KYJIbTYpHI

Tema 7. bakrepuodaru.
Ocobernoctr MOPGHOIOTHHN U penpoayKIuH. JIn30oreHus, €e 3HaUCHHE.

OIIK-5
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[TpakTudeckoe ucnonap3oBanue 6akTepruodaros.

Tema 8. 'eHeTHKAa MHKPOOPTaHU3MOB.

OcobeHHOCTH OpraHU3allMy TeHeThYecKkoro ammapara. [lmasmuasl u
IIATOIUIA3MaTHYECKass HACJICACTBEHHOCTh. 3HAYCHHE IUTa3MHU]l B
TEHETUYECKOU WHXXCHECPUU. I'eneTuka MUKPOOPraHU3MOB.
deHoTUNUYECKAS u TEHOTHITYECKas M3MEHYMBOCTh y

MUKpPOOPraHu3MoB. MyTanuu, peKOMOMHALIMY Y MUKPOOPIaHU3MOB.

Tema 9. Yuenne 00 nHdekmnu.
Wudexkunonnsiii nmpouecc. Poib Mukpoba B HHMEKIIMOHHOM Ipoliecce.
[TaroreHHOCTH M BUPYJIEHTHOCTh MUKPOOOB. DaKTOpHI MATOT€HHOCTH
Y UX TEHETUYECKHH KOHTPOJIb. DopMbI cuMOn03a. Posb
MaKpoopranuiMa B HH()EKIMOHHOM mporiecce. DopMbl HHPEKITIH.

6. YueOHO-MeTOAUYECKOE OOecTevyeHrne CaMOCTOSITEIbHOM PadoThI

Temamuyweckuil naaw camoCmosimenbHou pa60mbl

Komnnuec Pexomenoyemvle ucmounuku
TBO ungopmayuu (Ne ucmounuxa)
. 4acoB (unmepne
Temamuka camocmosmenvHOU
n/n pabombr (ounas) OCHOBHA | OonoaHum m-
5 (u3 8n. | envuas (uz | pecypcwi)
PI1]]) 8n. PII]]) (u3 9n.
PII]])
1 | Bxiiag oTe4eCTBEeHHBIX YUEHBIX 4 3,5 8,9,10 1-6
Bunopaackoro C.H., 'abpuueBckoro
I'.H., TapaceBuua JI.A., [1aBioBcKoro
E.H.,CmoponunneBa A.A. B pa3BuTHE
MHUKPOOHOJIOTHH.
2 | Paborer ®nemunra A., Dpnuxa I1., 4 2,35 8,9,10 1-6
Bakcmana C., EpmonbeBa 3.B..
XuMuoTepanusi THPEKITHNOHHBIX
3a00JIeBaHU.
3 | ducouos u 3yomos. [TonsTue o 4 4 7,11 1-6
MpPOOMOTHKAX M DYOUOTHKAX.
4 | KoHTpoJnb KayecTBa CTEPUIIN3ALINN. 4 1,2 10,11 1-6
5 | [Ipumenenune 6akTepraTbHHBIX 4 12,4 8,10 1-6
(hepMEHTOB B OMOTEXHOJIOTHH U
Jpyrux oo6aacTsix
6 | ®uTonaroreHHble MUKPOPTaHU3MBI.. 3 2,4 8,11 1-6
7 | IlogBroKkHbBIE TEHETUYECKHE 3 2,3,5 8,10 1-6
JEJIEMEHTHI: UX Pa3HOBUIHOCTH,
BCTaBOYHBIE MTOCJIEIOBATENLHOCTH,
TPAHCIIO30HBI.
8 | DnmaeMuonorn4YecKoe 3HaUECHHUE 4 2,3,5 8,10 1-6
HOCHTEJILCTBA.
9 | CoBpemeHHBIEC TEOPUHU OOPA30BAHUS 3 2,35 8,10 1-6
MHOKecTBeHHOCTH aHTuTeN (ToHeraBa
C.).
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10 | [IpuMeHeHrEe OYUIIIEHHBIX AHTUTEN U 4 2,3 8,11 1-6
AHTUTCHOB B TECT-CUCTEMaX.

11 | UIMMyHOMOAYISATOPHI: CIIOCOO 3 2,5 7,8 1-6
MOJIYYCHUS U IIPUMEHEHUE.

12 | IIpuHUOHUIIBL pa3BUTHA OMOTEXHOJIOTHH. 4 2,4 8,11 1-6

13 | IToaroroska k 113 38 1,35 8,10,11 1-6

14 | IlpomexyTouyHas aTTecTanus 8 1-5 7-11 1-6

BCET'O : 90

Y4eOHO-MeToAUYEeCKHe MATEPHAJIBI JISl CAMOCTOSITEIbHOI padoThI:

1.Bupyconorust u OnoTeXHOJOTHUS [DIEKTpOHHBIN pecypc]: yue6. / P.B.
benoycosa [u np.]. — Dnexrpon. nan. —Caunkrt-IlerepOypr : Jlans, 2018. — 220
c. https://e.lanbook.com/book/

2.I'ocmanoB, P.I". MukpoOuosorus [DneKTpoHHBIN pecypc] : yueOHoe rnmocooue /
P.I'. T'ocmanoB, A.K. I'ammymnus, A.X. Bonkos, A.W. 6parumoBa. — DIEKTPOH.
nan. — Cankrt-IletepOypr : Jlaub, 2017. — 496 c. https://e.lanbook.com/book/

3.Emres, B.T. Mukpobuosorus: yueOHUK IJIs akaJeMHUYecKoro OakanraBpuarta,
pek. YMO BO P® mo arpoHom. oOpa3oBaHuio. - 8-¢ WM31d., UCIP. U JOM. - M.
N3natensctBo KOpaiit, 2017. — 445 c.

4 Kucnenko, B. H. IlpakTukym 1o BeTe€pHMHAPHON MHKPOOHOJIOTHH: y4eOHOE
nocobue, gomymnr. MCX P®. - Mocksa : "KomocC", 2005. - 232 c.

Meroanyeckue peKOMEHIALUH CTYIEHTY K CaMOCTOATEJIbHOM padoTe

CamocrosiTesibHasi padoTra CTYIEHTOB, IPEAYCMOTPEHHas Yy4eOHBIM
wiaHoM B o0beMe 90 4YacoB, COOTBETCTBYET Oojee TIITyOOKOMY YCBOCHHIO
U3yd4aeMoro Kypca, (GOpMUpYeT HaBBIKM MCCIEA0BAaTEIbCKOW paboThl U
OPUEHTUPYET CTYJEHTOB Ha YMEHHE NPHUMEHITh TEOPETUYECKHE 3HAHMS Ha
IIPaKTHUKE.

CamocrosTenbHas pab0Ta HOCUT CUCTEMATUUYECKUI XapaKTep.

Pe3ynbpTaThl caMOCTOATEIBLHON pabOThl KOHTPOJIUPYIOTCS MPENOIaBaTesieM U
YUUTHIBAIOTCS TPU aTTECTAallMM CTyJeHTa (3adeT ¢ oueHkoi). Ilpu sTom
MPOBOJATCA: TECTUPOBAHMUE, OSKCIPECC-OMPOC HAa NPAKTUYECKUX 3aHATHUSAX,
3aciylIMBaHUE JAOKJIA0B, IPOBEPKA MUCbMEHHBIX paOOT U T.1.

3amaHusl IS CaMOCTOSITEIbHOM pabOThl COCTABISIOTCS MO pas3fiesiaM |
TeMaM, M0 KOTOPBIM HE MPEeIyCMOTPEHbI ayAUTOPHBIE 3aHATUA, MO0 Tpedyercs
JOTIONIHUTENBHO  MpopaboTaTh W MPOAHATU3UPOBATH  PAacCMATPUBAEMBIHA
IpernojaaBaresieM MaTepuan B 00beMe 3allJIaHUPOBAaHHBIX YaCOB.

JUis TOATOTOBKM K 3aHATHUSAM M BBIOJHEHHUS CaMOCTOSITENBHON paboThl,
CTYACHTaM PpPEKOMEHAYIOTCA  Y4eOHO-METOAMYECKHE M3JaHMsA, a TaKKe
METOIMYECKHE MaTepHalibl, BHITYLICHHBIE Kadeapoi.

CamocrosiTesibHasi padoTa ¢ KHUroM. B Haile Bpemsi KHUra CylIECTBYET B
IByX (GopMax: TPAAUIIMOHHON M 3JIEKTPOHHOW. B MHTEpHETE CYIECTBYIOT LIEJbIe
OMOIMOTEKH, pacrojararlre JeCITKaMU ThICSY 3JIEKTPOHHBIX TeKCTOB. CeroaHs B
oO1ecTBe MpeodiiaiaeT MHEHUE, YTO MeYaTHas KHUTa U €€ KOMITbIOTEPHBIM TEKCT


https://e.lanbook.com/book/103898
https://e.lanbook.com/book/91076
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JOTIONHSIOT Apyr Apyra. Mcnonb3ys 37eKTpPOHHBIA BapUaHT KHUTHM 3HAYUTEIIHHO
ObICTpee MOATOTOBUTH Ha ero 0aze pedepar, KOHTPOIbHYIO paboTy, MOJOTHATH
TEKCT CBOEH pabOThI MO TpeOyeMbIid YIeOHBIM 3a1anneM 00beM. [leuaTHbie KHUTH
ropasfo Jerdye u yno0Hee YUTaTh.

PaboTa ¢ KHUTOH, CTYAEHTHI CTAJIKUBAIOTCS C psiioM mpobsem. OnHa U3 HUX —
Kakas kHura jydiie. [lerecooOpa3Ho B mepByio ouepenb 00paTUTHCS K JTUTEPaType,
pEKOMEHZIOBaHHOW TMpemnoaaBareneM. llenecoobpa3Ho mpouuTaTh aHHOTAIUIO K
KHUTE Ha €€ CTPaHMIIaX, B KOTOPOH yKa3aHO, KOMY M Ui KaKUX LieJeld OHa MOXET
OBITh MOJIE3HA.

Hpyras npobiema — kak 3¢(ekTUBHO YCBOMTH Marepuan kHUru. KauecTBo
YCBOGHHSI Y4YEOHOrO Marepuaya CYIIECTBEHHO 3aBUCAT OT MaHepa NpOYTEHHUS
KHUTU. MOKHO BBIIEIUTD MATh OCHOBHBIX ITPUEMOB PabOTHI C JIUTEPATYPO:

UreHne-npocCMOTp HMCIOJIb3YETCS JJI MPEABAPUTEIBHOTO O3HAKOMJICHHS C
KHUTOM, OLIEHKU ee IIeHHOCTU. OH MpearnosiaraeT O3HAaKOMIIEHHUE C aHHOTAaIUEH,
NPEIUCIOBUEM, OTJIaBICHUEM, 3aKIIOYCHWEM KHUTH, MOWUCK IO OTJIABJICHHUIO
HanboJiee BaKHBIX MBICIICH M BHIBOJIOB aBTOpPA MPOHU3BEACHUSI.

BribopouHoe uTeHHE mMpeArnonaraeT u30uMpaTedbHOE YTEHHE OTICIBHBIX
pa3fenoB  TEKCTa. OJTOT METOJA  HCHOJb3yeTcs, Kak TMpaBWiIo, IMOCTe
MPEIBAPUTEIBHOTO MMPOCMOTPA KHUTH, TIPU €€ BTOPUIHOM UTCHHH.

CkaHMpOBaHUE TPEACTABIACT OBICTPBIA MPOCMOTP KHHUTH C IENBIO TMOHCKA
dbamunuu, hakta, OLIEHKH U Jp.

YrnyOneHHoe YTeHHME MpenrnojaraeT oOpalleHHe BHHUMAaHHUS Ha JIeTalld
COZIepKaHUs TEKCTa, €ro aHajiu3 U oueHKy. CKOpoCTh MOJOOHOTO BHUJA YTEHUS
COCTaBJIIET OPUEHTUPOBOYHO A0 7-10 crpanui B yac. OHAa MOXKET OBITH U BBIIIIE,
€CIIU YUTaTelb YK€ 00J1aJaeT ONpeIeTICHHbIM 3HaHUEM 110 TEME KHUTY WU CTaThH.

VYrny6neHHoe YTeHne TuTepaTypbl Npearnoiaraer:

eCTpeMiieHHE K MOHMMAHHUIO TPOYUTAHHOTO. be3 MNOHUMaHMsS CMbICIA
MPOYUTAHHOTO HHPOPMALIUIO €€ OYE€HBb TPYTHO 3aIIOMHHUTb.

¢ O01lyMbIBaHHE W3JIO)KEHHOM B KHUTe HH(popmarmu. Torga coOCTBEHHbIE
MBICJIHM, BO3HMKIIIME B XOJ/I€ 3HAKOMCTBA C Uy>KUMHU pabOTaMH, MOCITY>KaT OCHOBHOM
JUIS IOJTyYeHUS HOBOTO 3HAHMUSL.

e MbICIIEHHOE BBIJECNICHUE KIIFOUEBBIX CJIOB, UICH pa3ipo0iieHue CoAepx aHUs
TEKCTa Ha JIOTMYEeCKHe OJIOKH, COCTaBJICHUE IIaHa MpOYMTaHHOro. Eciau cTyneHt
UMEET JIeJIO C JINYHOW KHUTOM, TO KIIFOUEBBIC CJIOBA M MBICITH MOXKHO MOTYEPKHYTH
KapaHaIIoM.

e CocTaBjieHHE KOHCIIEKTAa M3YYEHHOTO Marepuana. Eciam ctatbs wmm pasnen
KHUTM 10 00beMy  HEOOJBIIOH, TO  I€JIeCOO0pa3HO  MPUCTYNHUTh K
KOHCIIEKTUPOBAHHUIO, MPOUYUTAB HUX TMOJHOCTBIO. B Apyrux ciydasx jkenareiabHO
npouutats /-10 cTpanui.
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7. ®OHABI OLIEHOYHBIX CPEICTB

7.1. [lepeuenp KOMIETEHIINI C YKa3aHUEM 3TANOB UX (OPMUPOBAHUSA
B IIpoliecce OCBOEHUs1 00pa30BaTEIbHOM TPOrpaMMBbl

Cemectp

JIMCUMIIITUHBI /37IEMEHTHI  TIPOTPaMMBbI (TTPAKTHKH,
I'MA), yuacTtByromue B GOpMUPOBAHUH KOMIETEHITHH

OIIK-5

Cnoco0eH npuMeHATH B NPO¢ecCHOHAIBbHOM 1eATeJILHOCTH COBPEeMEHHbIEe
npeacTaB/ieHusi 00 0CHOBAX OMOTEXHOJIOTHYeCKUX U OMOMETUIIMHCKUX POU3BO/ICTB,
TeHHOI MHKeHePHH, HAHOOMOTEeXHOJIOTHH, MOJIEKYJISIPHOT0 MO/1eJIMPOBAHMNS ;

HUA-1lonk-s

JleMoOHCTpUpPYeT 3HAHUSL COBPEMEHHBIX MpeACTABJIEeHH 00 0CHOBAX
OMOTEXHOJIOTHYeCKUX U OMOMEIMIIUHCKUX MPOU3BOACTB, TeHHOM NHKEHEepPHH,
HAHOOHOTEXHOJOTHH, MOJIEKYJISPHOT0 MOAEJIMPOBAHUS

1 Muxpoouosorust

4 CranmapTusanus u cepTuuKanus npoIyKToB
OMOTEXHOJIOTMYECKUX ¥ OMOMETUIIMHCKUX TPOU3BOJICTB

6 MounekysipHasi OHOIOTHS

6 buortexHonorus

8 [ToaroToBka K mporeIype 3auThl U 3alITa BBITYCKHON

KBATH(UKAIIMOHHON PabOThI

HU-20nk-5

YMeer npuMeHATH B IPO¢ecCHOHAIBHOM 1eSTeIbHOCTH COBPeMEHHbIe MpeaCcTABIeHU s
00 0CHOBAX OMOTEXHOJIOTHYECKUX M OMOMETUIIMHCKHUX MPOU3BOICTB, FTeHHOM
HHKeHepUH, HAHOOUOTEXHOJIOTHH, MOJIEKYJISIPHOTO MO/IeJINPOBAHUS

1 Muxpoouosorusi

4 CranmapTusanus u cepTuUKaus npoIyKToB
OMOTEXHOJIOTMYECKUX ¥ OMOMETUITMHCKUX TPOU3BOJICTB

6 MounekysipHasi OHOIOTHS

6 buorexHonorus

8 [ToaroToBka K mpoIeype 3auThl ¥ 3aIUTa BBITYCKHON

KBAJTM(HKAIIMOHHON paboThI

HN-3onk-5

Cnoco0eH NpHUMEHHMTH B NPO(EeCCHOHAIBHOH NeATEJIbHOCTH COBPEeMEHHBIE
npeacTaBjeHUs 00 0CHOBAaX OMOTEXHOJIOTHYECKUX U OMOMeIMIIMHCKHUX NPOU3BO/ICTB

1 Mukpobuosaorus

4 CranpapTusanus 1 cepTuuKanus NpoayKkToB
OMOTEXHOJIOTHYECKIX ¥ OMOMEIUIIMHCKUX TIPOM3BOJICTB

6 MosekyssipHasi OMOJIOTHs

6 buotexnonorus

8 [ToaroToBka K mporetype 3aluThl ¥ 3al1Ta BBITYCKHON

KBaJIM(DUKAIIMOHHOM paboThI

HN-4onk-s

3HaeT cnoco0bl MpUMeHEeHUsI B MPO(ecCHOHAILHOI 1eATeJIbHOCTH COBPEMEHHbIE
NnpeCTaBJeHUs1 00 OCHOBAX OMOTEXHOJOTHYEeCKHX NPOU3BOJICTB

1 Muxkpoouosorus

4 Cranpaptuzanus U cepTudukaius npoayKToB
OMOTEXHOJIOTMYECKHX M OMOMEIUIIMHCKUX POU3BO/ICTB

6 MozexymsipHasi OMOTIOTHSI

6 buortexHonorus

8 Mukpobuosorus
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7.2. Onucanue nokaszaTejaei 1 KpUTEpUEB OLICHUBAHUS KOMITETEHIIAMA

IMoxka3arenn Kputepunu oneHuBanus
[IIxana mo TpaAMIMOHHON NMATHOATHHOM CUCTEME
Jlonoporosslii Iloporosbii IIpoaBuHyTHIN Bricoxkuii
(«HEYIOBIETBOPUT | («yIOBIECTBOPHUTE («xoporIoy) («OTIIMYHOY)
€JILHOY) JILHOY)
OIIK-5
N -1lonk-s

3HaHus OparmeHTapHbie 3HaeT BOMPOCHI 3HaeT BONPOCHI ry0oKo, B IOJHOM
3HAHUSA 110 pacmpesesieHust, | pacupeeracHus, o0beme OCBOUJI
pacnpe/eseHuIo, kinaccupukauud | Kiaccupukauuu POrPaMMHBIH
KJIacCU(UKAIIUU OpPTraHU3MOB I10 OpraHu3MOB 10 MaTepuay, HU3JIaraeT ero
OpPraHU3MOB I10 TaKCOHaM B TaKCOHaM B Ha BBICOKOM Hay4HO-
TaKCOHaM B COOTBETCTBUH C COOTBETCTBUH C TEOPETUYECKOM YPOBHE,
COOTBETCTBUH C OTIpeIeICHHbIMU | OTNIPEAEeTICHHBIMU U3Yy4UJI 00s3aTeIbHYI0 U
oTpeIeTICHHBIMU MIPU3HAKAMU; MpU3HAKAMU; JOTIOTHUTEIHHYIO  JIUTE-
MIPU3HAKAMU; MIPOLIECCOB MIPOLIECCOB parypy,yMeeT MpaBUIbHO
rporueccam Karabonu3ma Karaboausma UCIIOJIb30BaTh 3BaHUS
KaTtabonu3ma (oHepreTuyeckuil | (3HEpPreTUYecKuit IpU PETMOHAILHOM aHa-
(3HEepreTuyeckui o0MeH) U 0o0MeH) U Ju3e, OpPUEHTUpPYETCS B
oOMeH) u OnocHuHTE3a OnocHuHTE3a COBPEMEHHBIX  IpoOJIe-
OmocuHTE3a (KOHCTPYKTHBHBI | (KOHCTPYKTHBHBIN MaxX W3y4aeMOH JHCITUTI-
(KOHCTPYKTUBHBIA | i 0OMEH) B 0o0MeH) B OOMEHHBIX | JHHBI (HAYYHOT'O HaIlpaB-
oOMeH) B 0OMEHHBIX poueccax; JICHUs);
O0OMEHHBIX npoleccax; OCHOBHBIX YMeIo MPUMEHSET
npoiieccax; OCHOBHBIX HaIpaBJICHUN U TEOPETUYCCKHUE  3HAHUS
OCHOBHBIM HarpaBJICHUN U JOCTHXKEHU N OpU  PEIICHUU TPaKTHU-
HAIPaBJICHUSIM U JIOCTUKEHUI COBPEMEHHOM YEeCKHX 3a]1ad;
JOCTUKECHHSIM COBpPEMEHHOM OMOTEXHOJIOTHUH: BJIaJICET COBPEMEHHBIMHU
COBPEMEHHOM OMOTEXHOJIOTHUHU: | TEHETUYECKOU U METO/JIaMH  HCCIeI0Ba-
OMOTEXHOJIOTHH: TeHETUYECKOM U | KIIETOYHOM MHXKe- HUS, CaMOCTOSITENTEHO
TCHETHYECKOU U KJICTOYHOW WHXE- | HePHH; MIOTIOJTHSIET M OOHOBJISIET
KJIETOYHOM HEpHH; pPOIU MUKpOOpra- 3HaHUA B XOJ€ Y4eOHOTO
WHXCHEPUH; POJIM MUKPOOpTra- | HU3MOB B KPyro- mpoiiecca Ha BBICOKOM

oI MUKpOOpra-
HU3MOB B KPyrOBO-
pote Ouonormuec-
KH BaKHBIX dJIe-
MEHTOB B MPUPOJIE;
OTCYTCTBYIOT 3Ha-
HUS COBPEMEHHBIX
npe/icTaBiIeHH 00
OCHOBax OMOTEXHO-
JIOTHYECKHX U
OMOMETUIIMHCKUX
MIPOU3BOJICTB, TCH-
HOM UHXKECHEPUH,
HaHOOWOTEXHOJIO-
THH, MOJICKYJISIPHO-

HU3MOB B KpyTo-
BOpoTe OHMOJIO-
THYECKHU BAXKHBIX
AJICMEHTOB B TIPHU-
poxe ;
COBPEMEHHOTO
MIpeICTaBICHUS
00 ocHOBax OHO-
TEXHOJOTHUYECKUX
1 OMOMEIUITNHC-
KHX TIPOU3BO/ICTB,
TCHHOM WH)KEHE-
puu, HAHOOHUOTEX-
HOJIOTHH, MOJIe-
KYJISIPHOTO MOJIe-

BOpOTE OHOIIO-
THYECKH BaXKHBIX
DJIEMEHTOB B MPH-
pore;
COBPEMEHHOTO
IpesicTaBiIeHUs 00
OCHOBaxX OMOTEXHO-
JIOTHYECKHUX U
OHMOME TUIIMHCKUX
MIPOM3BOJICTB,
TCHHOW WH)XCHEPUH,

HaHOOMOTEXHOJIOTHHA

,» MOJICKYJIAPHOTO
MOACIINPOBAHUA

C HCCYHICCTBCHHBIMU

YPOBHE.
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r'0 MOJICTTPOBAHUS | IMPOBAHUS C omuoKamMu
CYIIECTBEHHBIMHU
omuOKamMu
VYmenunss | OrcyrcTBue yMme- | YMeeT kinaccudu- | YMeer kinaccudumm- | YMeeT kiaccuumupo-
HUH, TPeaycMOT- | IIMPOBATh MUKPO- | POBaTh MUKPOOpPra- | BaTh MUKPOOPTaHH3MbI
PEHHBIX  JAHHOU | OPraHU3MBI I10 HU3MBI TI0 TAKCOHAM | IO TAKCOHAM B COOTBET-
KOMIICTEHIHEH TaKCOHaM B B COOTBETCTBHH C CTBHH C OIPEICIICHHBIMU
COOTBETCTBUHU C oTnpeeIeHHBIMH NpU3HAKAMHU;
OIIpENICIICHHBIMU | TPU3HAKAMHU; XapaKTepru30BaTh MPOIIE-
MPU3HAKAMU; XapaKTepu30BaTh cchl KaTabonu3ma (Hep-
XapaKTepu30BaTh | MPOIECCHI KaTabo- reTHYecKuii 0OMeH) 1
MPOLIECCHI KaTa- | Ju3Ma (dHEpreTu- OmocuHTe3a (KOHCTPYK-
Oonu3ma (9Hep- YECKU OOMEH) U THUBHBIA 0OMEH) B OOMEH-
TeTHYECKUI OnocuHTe3a (KOHCT- | HBIX MpOIleccax;
oOMeH) u 6uo- PYKTHBHBIA OOMEH) | UCIIOJIb30BaTh
CUHTe3a (KOHCT- | B OOMEHHBIX TIPO- OCHOBHBIC HAITPaBJICHUS
PYKTHUBHBIH neccax; U JIOCTUIKCHUS
00MeH) B OOMEH- | UCIOJIb30BaTh COBPEMEHHOM
HBIX MPOLIECCAX; | OCHOBHBIC OMOTEXHOJIOTHH:
WCIIOJIE30BaTh HAIPaBIICHUS U TCHETHYECKOH U
OCHOBHBIC JOCTHDKEHUS KJICTOYHOM WHKCHEPUU;
HaIpaBJICHUS U COBPEMEHHOM OIICHUTH POJIb MHKPO-
JOCTIOKEHUS OMOTEXHOJIOTUU: OpPraHu3MOB B KPyrOBO-
COBPEMCHHOM TCHETHYCCKON U poTe OMOIOTHYECKH
OMOTEXHOJIOTHH: | KJICTOYHOW WH)KCHE- | BAYKHBIX DJICMCHTOB B
TCHETHUYCCKOW U | pHH; pUPOJIE XOpoIo 0e3
KJIETOYHOW WHXE- | OIICHUTH POJIh OIMO0K
HEPUU; MUKPOOPI'aHU3MOB B
OIICHUTH POJTH KpyroBOpOTE
MHUKPOOPTaHU3- OMOIOTHYECKH BaXK-
MOB B KPYT'OBOPO- | HBIX JJIEMEHTOB B
Te OWoJIOTHYEC- | MPHUPOJIE XOPOIIO C
KM BaYKHBIX OImMOKaMu
JJIEMEHTOB B TIpH-
poje cnabo
HaBpiku | OrcyrctBue  unu | Bmanmeer Bmaneer meTomamu Bmageer meTomamu
HAJINYHe METOJaMHU KJaccu(uKanuu KJIaccu(puKanuu
(dbparMeHTapHBIX KJIAaCCU(PUKAIMA | MUKPOOPTaHU3MOB MHUKPOOPTaHU3MOB 10
HABBIKOB  MPEIyC- | MUKPOOPTaHU3- 10 TAKCOHaM B TaKCOHaM B
MOTPEHHBIX  JIaH- | MOB 10 TAKCOHAM | COOTBETCTBHH C COOTBETCTBUH C
HOM KOMIIETCH- | B COOTBETCTBHHU C | ONPEICIICHHBIMU oTpeIeICHHBIMA
uein OTPENICICHHBIMU | TPU3HAKAMU; NpU3HAKAMU;
MPU3HAKAMU; XapaKTePUCTUKU XapaKTePUCTUKU
XapaKTePUCTUKH | MPOLIECCOB KaTa- MPOIECCOB KaTabonm3ma

MIPOLIECCOB KaTa-
6omnm3ma (3Hep-
FeTUYECKUI
oOMeH) u Ouo-
CUHTe3a (KOHCT-
PYKTUBHBIN
o0MeH) B 0OMeH-

6onu3ma (Hep-
TeTUYECKU OOMEH)
u OMocuHTE3a
(KOHCTPYKTUBHBIN
00MeH) B 0OMeH-
HBIX TIpOIIECCax;
WCTIOJTH30BaHUS

(aHEpreTUYecKuii OOMEH)
u OuocuHTE3a
(KOHCTPYKTHBHBIN
00MEH) B 0OMEHHBIX
mporeccax;
UCTIONb30BaHUS
OCHOBHBIX HaIlpaBJICHUN
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HBIX MPOIECcCax;
HCIIOIL30BaHUSA
OCHOBHEIX
HanpaBJICHUN U
JOCTHKCHUI
COBPEMEHHOM
OHMOTCXHOJIOTUU:
TeHETUYCSCKON B
KJICTOYHOM MHIKE-
HEpUHU;

MOJKET OLIEHUTD
poJIb
MHKPOOPTaHU3-
MOB B KPYT'OBOpO-
Te OHoJIornyec-
KU Ba)KHBIX
3JIEMEHTOB B TIPH-
po/ie Ha HU3KOM
yYpOBHE

OCHOBHEBIX
HaMpaBJICHUU U
JOCTHOKCHUH
COBPEMEHHOM
OHMOTEXHOJIOTHH:
FeHESTHYCCKON 1
KJIETOYHOU HMHKeE-
HEpUH;

MOJKET OLICHUTE
POJIb MUKPOOPTaHU3-
MOB B KPYTOBOPOTE
OHMOJIOTHYECKU
Ba)KHBIX 2JIEMEHTOB
B [IPUPOJIC B
JIOCTAaTOYHOM
o0BneMe

U JOCTHXKESHUMN
COBPEMEHHOM
OHMOTEXHOJIOTUH:
TeHETHYCSCKOM 1
KJICTOYHOW MHYKEHEPUU;
MOXET OIEHUTH POJIb
MHUKPOOPTaHU3MOB B
KpyTroBOpOTE
OMOJIOTMYECKH BayKHBIX
AJIEMEHTOB B IIPUPOJIE
ITYOOKO ¥ B TIOJTHOM
o0BeMe

N-20nk-5

3Hanug

®parMeHTapHbIE
3HaHUSA O OCHOB-
HBIM (PU3UKO-XUMHU-
YECKUM MPUHITATIAM,
JIEKAIUX B OCHOBE
pocTa U pa3BUTHA
OMOIOTHYECKUX
00BEKTOB, (PU3HKO-
XHUMUYECKUM TIPO-
1eccaM ¥ MeXaHH3-
MaM, 00yciaBiIvBa-
oIuX (HU3HOIIOTH-
Yyeckue GYHKIIUHN Ha
Pa3IMYHBIX YPOBHSX
OpraHHU3aIuy OMOJIO-
THYEeCKHX OOBEKTOB,
MexaHu3MaM Jeiic-
TBHS BHEITHUX
(du3nyecKux

TI0JIEY HA XKUBBIE
OpTaHHU3MBEI;
TEPMUHOJIOTHEH,
METOAaMH U
HaBBIKAMHU
nabopaTopHOTrO
9KCIIEpPUMEHTA,
HaBBIKAMU
uaeHTuGUKauu
OpTraHU3MOB Ha
KIJIETOYHOM U
TKaHEBOM YPOBHSIX;
nHpOpMaLuen o
MOJIEKYJISIPHBIX
MeXaHU3Max

3HaeT BOMpPOCHI
110 OCHOBHBIM
¢$u3Ko-XUMHUUEC-
KHUM TIPUHIIATIAM,
JIEKAIUX B OCHOBE
pocTa ¥ pa3BUTHUSA
OHMOJIOTHUECKUX
00BEKTOB, (PU3HKO-
XUMHUYECKUM TIPO-
1eccaM M MEXaHHu3-
MaM, 00yciaBIBa-
oIuX (HU3HOIOTH-
yeckue GyHKIUH
Ha

Pa3ITUYHBIX
YPOBHSIX
OpraHu3aIuu
OMOJIOTHYECKHUX
00BEKTOB,
MexaHu3MaM Jelic-
TBUS BHEIITHUX
(hmzmueckux
MOJIEN Ha KUBbBIE
OpTaHHU3MBI;
TEPMUHOJIOTUEH,
METOJIaMH U
HaBbIKaMHU
nabopaTopHOTO
IKCIIEPUMEHTA,;
HaBbIKAMHU
uneHTuuKanuu
OpraHM3MOB Ha
KJIETOYHOM U
TKaHEBOM YPOBHSIX;

3HaeT BONPOCHI 110
10 OCHOBHBIM
(U3UKO-XUMHUECKUM
MPUHIMIIAM, JEKALIIX
B OCHOBE POCTa U
pasBUTHSA
OHMOIOTHUECKUX
00BeKTOB, (HPHU3HUKO-
XMMHUYECKUM TIPO-
neccaM ¥ MeXaHH3-
MaMm, 00yCi1aBiI1Ba-
OIUX (PU3HOIOTH-
yeckue QYHKIUH Ha
Pa3IMYHBIX YPOBHSIX
opraHuzanuu 61oso-
THYECKUX 00BEKTOB,
MeXaHu3MaM Jeic-
TBUS BHELTHUX
¢duzngecKnx

IIOJIEYW HA KUBbIE
OpraHu3MBI;
TEPMUHOJIOTHEH,
METOAaMH H
HaBBIKAMHU
n1a00paTopHOro
IKCTIEPUMEHTA;
HaBBIKAMU
UACHTA(DUKAIIAN
OpraHu3MoOB Ha
KIJIETOYHOM M
TKaHEBOM YPOBHSIX;
nHpOpMaIen o
MOJIEKYJISIPHBIX
MeXaHU3Max

ry0oKo, B TOJHOM
o0beme OCBOMII
MPOTPaMMHBIN

MaTepuay, HW3JIaraeT ero
Ha BBICOKOM Hay4HO-
TEOPETHUUYECKOM YypPOBHE,
U3Yy4UJI 00S3aTeIbHYI0 U
JOTIOJTHUTEIILHYIO  JIUTE-
parypy,yMeeT MpaBUIbHO
UCII0JIH30BaTh 3BaHHS
IpU PETMOHAILHOM aHa-
Ju3e, OpPUEHTUpPYETCs B
COBPEMEHHBIX  Tpobiie-
Max M3y4aeMou THUCIIUII-
JUHBI (HAYYHOTO HaIpaB-
JICHUS);

YMENOo MPUMEHSIET
TEOPETHUECKUE  3HAHUS
OpU  pElIeHUU TPaKTHU-
YECKUX 3aJ1ay;

BJIaJICET COBPEMEHHBIMHU
METO/JIaMH  HCCIeI0Ba-
HUS, CaMOCTOSITENTEHO
TOTMOJIHSET U OOHOBJISIET
3HAHUS B XOJ€ Y4€OHOTO
mporecca Ha BBICOKOM
YpOBHE.
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KHU3HEJESITENBHOCTH | mH(popManuei o KU3HEESITETHOCTH
TKaHEe; crioco0aMu | MOJICKYJISIPHBIX TKaHe; criocodaMu
UACHTHPUKAIINT MeXaHu3Max UACHTHQHUKAINT
MUKPOCKOITUPYEMBIX | JKU3HENEATCTHBHOCT | MHUKPOCKOITHPYEMBIX
00BEKTOB; MPUEMAMHU | U TKaHEH; 00BEKTOB; MPUECMaAMHU
M3YYCHUS KIIETOK crocobaMu W3YYCHUS KJIETOK
OHOJIOTMYECKUX HIeHTH(DUKAITIT OHMOIOTMYECKUX
00BEKTOB MHKPOCKOIIUPYEMBI | 0OBEKTOB XOPOIIIO C
X 00BEKTOB; HECYIIECTBEHHBIMU
HpneMamu omubKamu
W3YUYCHHS KJIETOK
OMOJIOTHUECKUX
00BEKTOB XOPOLIO
C CYILIECTBEHHBI-
MH OIIOKaMHU
YMenust OtcytcTBHE YMeeT onpenesars [YMeeT OnpeneisiTh 'YMeeT onpenenarsb
YMEHHUH, ¢usuKo-xumuuec- | (PU3NKO-XMMHUYECKUE (hU3NKO-XUMUYECKHE
IPelyCMOTPEHHBIX | KHE IPOLECCh 1 MPOIIECCHl M MEXaHU3- | MPOIECChl U MEXaHU3MBI,
JAHHOM MEXaHU3MBI, 00yc- | Mbl, 00yCIaBIHBa- 00yCI1aBIMBaIOIIKE
KOMITETCHICH JIABJIVBAIOIIIAC ro1ue (GU3n0Ioru- (uznoNornyecKue
(usnonornyeckue | yeckue PyHKIUH HA (hyHKIIMHM HAa Pa3TUIHBIX
(GbyHKIUY HA Pa3NUYHBIX YPOBHSIX YPOBHSX OpraHU3aIUK
Ppa3IUYHBIX OpraHu3aINH OMOJIOTMYECKUX OOBEKTOB,
YPOBHSIX OpraHu- OHMOJIOTHYECKUX MEXaHU3MBbI JICHCTBUS
3anuy OMOJIOTH- 00BEKTOB, MEXaHU3MBI | BHEITHUX (PM3MUECKUX
YECKUX 00BEKTOB, IEUCTBUSA BHEIIHUX II0JIEH HA JKUBBIEC
MEXaHHM3MBI JICUC- | (PU3UUECKHUX OpTraHHU3MBI;
TBUS BHEIITHUX MOJICH Ha KUBBIC TEPMUHOJIOTHIO, METOIbI 1
¢buznveckux OpraHu3MBl; HaBBIKH JIAOOPATOPHOTO
oJICH Ha KUBBIC TEPMHUHOJIOTHIO, JKCIICPUMECHTA,;
OpraHU3MBbI; METOJIbI U HABBIKH UJCHTUPHUKAINIO
TEPMUHOJIOTHIO, n1abopaTopHOro OpPraHU3MOB Ha KJICTOYHOM
METOJIbl ¥ HABBIKK | SKCIIEPUMEHTA; U TKAHCBOM YPOBHSIX;
71a00paTOPHOTO UJACHTU(DUKAIIMIO UHGOPMAIHUIO O
9KCIIEPUMECHTA; OpPraHu3MOB Ha MOJICKYJISIPHBIX
UICHTU(DUKALINIO KJIETOYHOM U MEXaHU3Max
OpraHU3MOB Ha TKaHEBOM YPOBHSIX; JKU3HECITEILHOCTH
KIJICTOYHOM U HHPOPMAITUIO O TKaHe#; cnocoObl UIICHTH-
TKaHEBOM YPOBHSIX; | MOJICKYJSPHBIX (uKanu MUKPOCKOTIH-
HHPOPMAITUIO O MEXaHHU3Max PYEMBIX OOBEKTOB; IPUEMBI
MOJICKYJISIPHBIX JKUBHEIEATSITBHOCTH U3YUYCHHUS KJIETOK OHOJIO-
MeXaHu3Max TKaHeil; cocoObI THYECKUX OOBEKTOB
JKU3HEACITEIBHOC- | MICHTH(QUKAIMH xopoto 6e3 omudoK
TH TKaHEH; MHUKPOCKOITUPYEMBIX
CHOCOOBI UJICHTHU- 00BEKTORB; MPHUEMBI
(UK MHKPO- W3YYCHUS KIIETOK
CKOITUPYEMBIX OHMOJIOrMYECKUX
0OBEKTOB; IPHEMBI | 0OBEKTOB XOPOIIIO C
HU3Yy4CHUA KIIETOK HECYIIECTBEHHLIMU
OMOJIOTHIECKHIX OLIMOKAMU
00BbeKTOB CI1ab0
HaBbiku | OtrcyrctBue  wiM [Bnageer mertoga-  [Brmaageer MeTogamMu BianeeT MeTOHaMH OCHOB-
HaJnyue MU OCHOBHBIX OCHOBHBIX (hHU3HKO- HBIX (PU3UKO-XUMHUUECKHUX
Cbpal"MeHTapHI)IX (1)I/IBI/IKO-XI/IMI/ILICC- XUMUYCCKUX IMPUHIH- IIPUHLOMIIOB, JICYKAIINX B
HABBIKOB KUX TIPUHIIUIIOB, TIOB, JISKAIIHNX B OCHOBE POCTa U Pa3BUTHUS

JIC)KAIINX B OCHOBEC

OCHOBC pOCTa 1

OMOJIOTHYECKUX OOBEKTOB,
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MPEIYCMOTPEHHBIX | POCTA ¥ Pa3BUTHUS pa3BuTHA OMOIOTH- (UBUKO-XUMUYECKUX
TaHHOMN OMOJIOTUIECKUX YEeCKUX OOBEKTOB, MPOLIECCOB U MEXaHH3MOB,
KOMIIETEHIIUEH 00BEKTOB, PU3HMKO- | (PU3UKO-XUMHYECKHX | OOyCIIaBIMBAFOLIMX
XUMHYECKUX MPO- | MPOIECCOB M MEXaHM3- | (PU3HOIOTHICCKUE
[IECCOB U MEXaHU3- | MOB, O0YCIIaBIIUBA- (GYHKIMY Ha Pa3IHYHbBIX
MOB, 00yCJIaBIuBa- | FOUMX (PU3HOJIOTH- YPOBHSIX OpraHU3aluH
omux (U3NoNoTH- | Yeckne PyHKIUN Ha OMOJIOTHYECKHX O0OBEKTOB,
yeckue QyHKIHN Pa3IMYHBIX YPOBHSIX MEXaHU3MOB JICHCTBHS
Ha Pa3IUYHBIX OpraHu3aluu BHEUIHUX (PH3MYECKUX
YPOBHSIX OpraHu- OHMOJIOTHYECKUX MOJIeH Ha KUBBIC
3alMy OHMOJI0TrH- 00BEKTOB, MEXAHU3- OpTaHU3MBEL;
YEeCKUX OOBEKTOB, | MOB JACHCTBUS TEPMHHOJIOTUEH, METO/1a-
MEXaHU3MOB JIelic- | BHENIHUX (PU3NYECKUX | MH U HaBBIKAMH JIabopa-
TBUS BHEIITHUX MOJICH Ha KUBBIC TOPHOTO IKCIICPUMEHTA;
bu3nyecKux OpraHHU3MBI; UJICHTU(HUKAI[MHA OpPraHu3-
MOJICH Ha JKHUBBIC TEPMHHOJIOTUEH, Me- MOB Ha KJICTOYHOM H
OpTraHU3MBbI; TOJIAMH W HaBBIKAMH TKaHEBOM YPOBHSIX;
TEPMUHOJIOTHEH, nabopaTopHOro UHQOpMAaIUEH 0 MOJIEKY-
METOJaMU U HAaBBbI- SKCIICPpUMCHTA, JIAPHBIX MEXaHU3MaX
KaMu J1labopaTop- UACHTHQUKANT KHU3HEESATCITPHOCTH
HOTO DKCIIEPUMEH- | OpPraHW3MOB Ha TKaHel; cnocobamu
Ta, KJICTOYHOM U I/IZICHTI/I(l)I/IKaHI/II/I MHKPO-
UACHTUPHUKAINT TKaHEBOM YPOBHJIX; CKOTIUPYEMBIX O0BEKTOB;
OpPraHu3MOoB Ha UHpOpMAITHEH 0 MpUEMaMH U3yUYCHUS
KJIECTOYHOM U MOJICKYJIAPHBIX KJICTOK 6I/IOJ'IOFI/I‘I€CKI/IX
TKAQHEBOM YPOBHSIX; | MEXaHH3MaxX 00BEKTOB TIYOOKO U
HH(bOpMaHI/Ieﬁ o KUBHCACATCIPHOCTHU B IIOJIHOM 0OBLEMeE
MOJICKYJISIPHBIX TKaHeit; cocobamu
MEXaHu3Max UACHTU(DUKALIUN
KHU3HEJCITEIBHOC- | MHUKPOCKOIHPYEMBIX
TH TKaHel; 00BEKTOB; MPHEMaMHU
croco0aMu HJieH- U3YUYECHHST KIIETOK
TU(QHUKAIUNA MHKPO- | OMOJOTHYECKHX
CKOMUPYEMBIX 00bEKTOB B JOCTa-
00BEKTOB; TOYHOM 00BEME
IpueMaMu
H3YUYCHHS KJIETOK
OHMOJIOTHYECKUX
00BEKTOB HA
HHU3KOM YpOBHE
HN-3omnk-5
3nanus ®parMeHTapHbIe 3HaeT BOMPOCHI 3HaeT BOMPOCHI rIyOOKO, B TIOJIHOM
3HAHUS 110 pa3Ho- 10 Pa3sHOOOpa3uu 0 Pa3HOO0pa3uu 00BeMe OCBOMII
06pa31/11/1 METOZOB, MECTOA0B, ITO3BOJIA- MCTOA0B, ITO3BOJIA- HpOFpaMMHHﬁ

MO3BOJISIOLIUX
MTOJIHOTICHHO
V3YYUTh aHATOMHIO,
MOPGOIIOTHIO u
9KOJIOTHUYECKHE
0co0eHHOCTH
pacTeHuil B MOJIEBBIX
u nabopaTopHBIX
WCCIICJIOBAHUSX,
MIPUMEHEHHUIO COBpe-

FOIIUX TOJTHOIIEHHO
W3y4YUTh aHATO-
MHI0, MOP(OJIOTHIO
1 9KOJIOTUYECKHE
0COOEHHOCTH
pacTeHui B moe-
BBIX U JIaboparop-
HBIX HCCIIeZI0Ba-
HUSIX, IPUMEHE-
HUIO COBPEMEHHBIX

IOIIHX MOJTHOIEHHO
W3y4YUTh aHATOMHUIO,
Mopdooruto u
9KOJIOTHYECKHE
0COOEHHOCTH
PACTECHUIA B MOJICBBIX U
1a00paTOPHBIX
UCCIIEIOBAHUSX,
NPUMEHCHHUIO
COBpPEMEHHBIX

MaTepuai, H3JlaraeT ero
Ha BBICOKOM Hay4HO-
TEOPETUYECKOM YpPOBHE,
U3y4msl 00s3aTeNbHYIO U
JOTIOTHUTEJIBHYIO JIUTE-
patypy,yMeeT MpaBUIbLHO
HCIIOJIb30BATh 3BaHUSA
IpU pPErvOHAJIBHOM aHa-
Ju3e, OpPUEHTHPYETCS B
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MEHHBIX 3KCIIepH-
MEHTAJBHBIX METO-
OB paboT ¢ 6mo-
JIOTHYECKUMU
o0BeKTaMH B
MOJIEBBIX U
J1a00paTOPHBIX
YCJIOBUSX;
OOBSICHCHHIO SIBJIC-
HHUU, IPOLIECCOB,
CBSI3U M OTHOLICHUS,
BBISIBIIICMBIC B

X07Ie HCCIICOBAHNS,
no HaBbIKaM pado-
Thl C COBPEMEHHOM
anmnapaTrypou,
OCHOBHBIM MECTOJaM
OHMOJIOTMUYECKUX
HCCIICIOBAHUM;
HaBbIKaM
CaMOCTOSITEIBLHOTO
MPOBEICHUS
HCCIEAOBAHUN Ha
OCHOBC MPUMCHCHUA
METO/IOB
HaOIIO/ICHUS 1

3KCIIEPUMEHTAITb-
HBIX METOIOB
pabor ¢ 6uooru-
YeCKUMH 00bEK-
TaMH B IIOJICBBIX U
1a00paTOPHBIX
YCIIOBUSX;
O0OBSICHEHHIO SIBIIC-
HU, MPOIIECCOB,
CBSI3U U OTHOIIIE-
HUSI, BEISIBIISIEMBIE B
XOIe  HCCIIe0Ba-
HHs, TI0 HaBBIKAM
paboTel ¢ coBpe-
MEHHOHN armmapa-
TYpPO#, OCHOBHBIM
MerofaM  OuoIIo-
FHYECKUX  HCCle-
JIOBAaHWH; HaBBIKAM
CaMOCTOSITEIILHOT'O
MIPOBEIEHUS
HCCJIEIOBAHUN Ha
OCHOBE TIpUMe-
HCEHUA METOJ0B
HaOIIOACHUS U
JKCIIEPUMEHTA C

9KCIIEPUMEHTAIbHBIX
METOJIOB padoT ¢
OMOJIOrHYECKUMU
00BbEeKTaMH B
MOJIEBBIX U
71a00paTOPHBIX
YCIIOBUSX;
00BSICHEHHIO SIBJIE-
HUH, IIPOLIECCOB, CBSI3H
¥ OTHOLIEHUS,
BBISIBIISIEMBIE B

XOJ€  HCCIEeIOBaHU,
0 HaBbIKaM pPabOThI
c COBPEMEHHOMN
anmaparypoi,
OCHOBHBIM  METOHaM
OHOIOrHYECKUX
HCCIICAOBAHUIM;
HaBBIKaM
CaMOCTOSTEILHOTO
NIPOBEICHUS
HCCIIeJOBAHUH HaA
OCHOBE TIPUMEHEHUS
METO/I0B HAOJIIOICHUS
W 9KCIIEPUMEHTA

C HECYIIECTBEHHBIMHA

COBPEMEHHBIX  IpobIe-
Max W3y4aeMoW IHUCIIUII-
JUHBI (HAyYHOI'O HaIlpaB-
JICHUs);

YMEJo MIPUMEHSET
TEOPETUYECKHE  3HAHUS
IpU pEUICHUU TPAKTHU-
YECKHUX 3a]1ay;

BJIa/Ie€T COBPEMEHHBIMHU
METOJIaMH  HCCIIE0Ba-
HUS, CaMOCTOSITENTLHO
MOTOJIHAET U OOHOBJISET
3HaHUA B XOJI€ Y4eOHOTrO
mpoiiecca Ha BBICOKOM
YpOBHE.

SKCICPUMCHTA, CYLIECTBEHHBIMU | OLIMOKAMU
omnoKaMu
VYmenuss | OTcyrcTBUE 'YMeeT onpenensaTs [YMeeT ONpenessaTh YmMeer onpenensirsb
YMCHHﬁ, METOJBI, II0O3BOJIA- METOBI, II03BOJIA- METOAbI, ITO3BOJIAIOIINEC
NPEIYCMOTPEHHBIX | FOLIME TIOJHOLECHHO | OLIHME TIOJHOLEHHO MTOJTHOLIEHHO M3Y4YUTh
,HaHHOﬁ HU3YYUTHb aHATO- HU3YYHUTh aHATOMMUIO, aHAaTOMMHIO, MOp(i)OJ'IOFI/IIO n
KOMITeTEHIEH MU0, MOP(OJIOTHIO | MOP(OJIOTHIO U JKOJIOTMYECKUE 0COOCH-

1 9KOJIOTUYECKHe
0COOEHHOCTH
pacreHuii B noJie-
BEIX U Jabopartop-
HBIX UCCIIEIOBA-
HUSIX, IPUMEHCHUS
COBpPEMEHHBIX
9KCIIEPUMEHTAITh-
HBIX METOJIOB
padoT ¢ OHoJIoTH-
YECKUMH 00bEKTa-
MU B TIOJIEBBIX B
1a00paTOPHBIX
YCIJIOBUSAX; TaBaTh
0OBSICHECHHUS SIBJIC-
HUSIM, TIpOLIeccaM,
CBSI35M M OTHOIIIE-
HUSM, BBISBISEMBIX
B X0JI€ MCCle/I0Ba-
Hus1, paboTaTh C
COBPEMEHHOM

JKOJIOTHYECKHUE
0COOEHHOCTH
pacTeHuil B MOJIEBBIX U
nabopaTopHBIX
HCCIIEIOBAHUAX,
MPUMEHEHUS
COBPEMEHHBIX
IKCHEPUMEHTAITbHBIX
METOJIOB paboT ¢
OMOJIOTHYECKUMU
00BbEeKTaMHu B
MOJIEBBIX U
1a00paTOPHBIX
YCIIOBUSIX; J1aBaTh
OOBLSICHEHHUS SIBIIE-
HUSIM, TTPOIIeCCaM,
CBSI3SIM ¥ OTHOIIIE-
HHUSIM, BEISIBIIIEMBIX B
X0JI€ UCCIIEIOBAHU,
paboTath ¢

COBPEMEHHOM

HOCTH PacTEHUH B I10JIE-
BBIX U JTaOOPaTOPHBIX
UCCIIeIOBaHUSIX, IPHMe-
HEHHUsI COBPEMEHHBIX
IKCTIEPUMEHTAIBHBIX
METOJI0B paboT ¢ buoorn-
YEeCKUMH O0BEKTaMH B
MOJIEBBIX U J1abopatop-
HBIX YCIIOBUSIX; 1aBaTh
OOBSCHEHHS SBIICHUSM,
nporieccam, CBSI3sM U
OTHOIIICHUSM, BBISIBIISIEMBIX
B XO0JI€ HCCIIEOBaHMS,
paboTaTh C COBPEMEHHOI
anmapaTypou, OCHOBHbIE
METO/bI OMOIOTHYECKUX
HCCIICIOBAaHUM;
CaMOCTOSITETILHO
MIPOBOJUTH HCCIIEIOBAHUS
Ha OCHOBE ITPUMEHCHUS
METOJI0B HAOJIOICHUS U
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anmaparypou,
OCHOBHEIE METO/bI
OMOJIOrHYECKUX
HCCIICIOBAHUIM;
CaMOCTOSATEILHO
MIPOBOAMTH HC-
CIeI0BaHM Ha
OCHOBE TPUMEHE-
HHSI METOIOB
HaOJIIOIEHUS 1
JKCIIEPUMEHTA
ciabo

anmnaparypou,
OCHOBHBIE€ METO/IEI
OMOJIOrHYECKUX
HUCCICIOBAHMM;
CaMOCTOSITENHHO
IIPOBOJAUTH HCCIIEIO-
BAaHUS HAa OCHOBE
MPUMEHEHUS] METO/IOB
HaOJIIOICHUS U
SKCIIEPHMEHTA
XOPOIIIO C
OIInOKaMu

9KCIIEPUMEHTa XOpOoIIo 0e3
OIMO0K

HaBbiku

OtcytcTBHE
HaJIM4ne
(bparMeHTapHBIX
HaBBIKOB
MPEAYCMOTPEHHBIX
TAHHOU
KOMIICTCHITHCH

HJIN

Bnaneet pasnoo6-

pasHBIMH METO/A-
MH, TTO3BOJISTFOIIH-
MU MOJTHOIIEHHO
H3yYUTh aHATO-
MU0, MOP(OJIOTHIO
1 3KOJIOTUIECKUE
0COOCHHOCTH
pacTeHui B noJie-
BBIX U JJAOOpaTop-
HBIX UCCIIEIOBA-
HUSX, TPUMEHCHUS
COBPEMEHHBIX
9KCIIEPUMEHTAITh-
HBIX METOJIOB
padoT ¢ GHoJIoTH-
YEeCKUMH 00beKTa-
MH B TIOJIEBBIX U
1a00paTOPHBIX
YCJIOBUSIX; 1aBaTh
00BSICHEHHS SIBIIE-
HUSIM, TIPOIIECCaM,
CBSI35M UM OTHOIIIE-
HUSM, BBISBIISIEMBIX
B X0JI¢ HCCIeI0Ba-
HUS, TT0 HABbIKAM
paboThI ¢ coBpe-
MEHHOM armapa-
TYpOH, OCHOBHBI-
MU METOJIaMH
OMOJIOTMYECKUX
HCCJIEIOBAHU;
HABBIKAMHU
CaMOCTOSITEITHHOTO
MPOBEIECHUS WC-
CJIeIOBaHMM Ha
OCHOBE MIPUMEHE-
HUS METOJIOB
HaOIIOACHUS U
9KCIIEpUMEHTA Ha
HHU3KOM YpOBHE

Bnaneet pasnoobpas-
HBIMH METOJIaMHU,
MTO3BOJISIOIUMU
MOJTHOIICHHO U3y4YHUTh
aHATOMUIO, MOP(JO-
JIOTHIO M DKOJIOTHYEC-
KHe 0COOCHHOCTH
pacTeHul B MOJIEBBIX U
nabopaToOpHBIX
HUCCIICIOBAHUSIX,
MPUMEHEHUS
COBPEMEHHBIX
SKCIICPUMCHTAJIbHBIX
METOJIOB paboT ¢
OHOJIOTUYCCKUMU
o0BeKTaMu B IOJIE-
BBIX U JIabopartop-
HBIX YCIIOBUSIX;
JIaBaTh OOBSICHEHMS
SIBIIEHUSAM, IIpOLIEccaM,
CBA354M U OTHOLIICHU-
SIM, BBISIBIISEMBIX B
XOJI€ UCCIIENOBAHMSI,
0 HaBbIKaM pabOThI
C COBPEMEHHOM
anmnaparypou, oc-
HOBHBEIMH METOIaMU
OHOJIOTHYECKHX
HCCIICJOBAHUIM;
HaBBIKAMH CaMOCTO-
STENLHOTO MPOBE/IC-
HUS HWCCIIEIOBaHMI
Ha OCHOBE IPUMEHE-
HHSI METOIOB HAOIIO-
JCHUA U OKCIICPHUMCH-
Ta B JIOCTaTOYHOM
o0beme

Brnaneet paznoobpa3HbiMu
METOJIaMH, MTO3BOJISIOLUMHU
MIOJTHOLICHHO M3YYHTh
aHATOMUIO, MOP(OJIOTHIO U
AKOIIOTUYECKHE OCOOCH-
HOCTHU PAaCTEHHM B MOJIEBBIX
1 1a00OpaTOPHBIX UCCIIE0-
BaHUSX, TPUMEHECHUS
COBPCMCHHBIX SKCIICPUMCH-
TaJbHBIX METOJIOB PadoT ¢
OHMOJIOTHUECKUMHU 00bEKTa-
MH B TIOJIEBBIX U J1abopa-
TOPHBIX YCJIOBHSX; AaBaTh
OOBSICHEHHS SIBIICHHSIM,
poIeccam, CBA3SIM U OTHO-
[ICHUSAM, BBISIBIISICMBIX B
XO0JIe UCCIIETOBAHUS, TIO
HaBBIKaM pabOTHI C COB-
PEMEHHOU ammapaTypoi,
OCHOBHBIMU METOAAaMU
OHMOJIOTUYECKUX UCCIIEe0-
BaHUIA; HABBIKAMH CaMOCTO-
ATCJIBHOT'O MIPOBEACHUA
HCCIIEIOBAaHUI HA OCHOBE
NPUMEHEHUS] METOJIOB
HaOJIOACHUS U SKCIIepU-
MEHTa IIyOOKO 1 B
MOJIHOM 00BeMe




25

N-4onk-s
3Hanus ®parMeHTapHbIE 3HaeT BOIPOCHI 3HaeT BOIPOCHI 110 ry0ooKo, B TIOJHOM
3HaHHUS IO CIIOCO- | MO crocobam criocobaM TmpuUMeHe- | 00beMe OCBOMJI
0aM TPUMCHEHHUS | IPUMEHEHUS B HUS B Ipodheccro- MPOTPAMMHBIN
B TmpodeccuoHalb- | mpodecCuoHadb- | HAJbLHOM JIESITEIb- MaTepuall, HU3Jaraet €ero
HOW JIEATENBHOCTH | HOM JESITENBHOC- | HOCTU COBPEMEHHBIX | HA  BBICOKOM  HAy4YHO-
COBPEMEHHBIX TH COBPEMEHHBIX | IIPEICTABICHUH 00 TEOPETUUECKOM YPOBHE,
MPEICTaBICHUI 00 | MpeCcTaBICHUN OCHOBax OMOTEXHO- | M3Y4HJ OOs3aTEIbHYIO U
OCHOBaX OMOTEXHO- | 00 OCHOBax OMO- | JIOTHYECKUX MPOU3- | JOMOJHUTEIBHYIO JIUTE-
JIOTUYECKHUX MTPOU3- | TEXHOJIOTHYECKUX | BOJCTB, MPUMECHEHHIO | PATypPy,yMEET MPABUIBLHO
BOJACTB, npuMeEHe- | IIPOU3BOACTB, COBPEMCHHBIX HUCIIOJIB30BAaTh 3BAHUA
HHUI0O COBPEMEHHBIX | IPUMEHEHHUIO SKCIICPUMEHTAIBHBIX Ipu PECTHOHAJIBHOM aHa-
SKCICPUMCHTAIIBHBIX | COBPEMCHHBIX METOOB pa60T C JA3€, OPUEHTUPYETCA B
METOZOB  paboT ¢ | 9KCIEPUMEHTalb- | OMOJIOTHYECKUMH COBPEMEHHBIX  MpOOIe-
OMOJIOTUUECKUMHU HBIX METOOB pa- o0BeKTaMH; . | Max usyuaemoii amcim-
o0beKTamy; 061:51(3- 6ot ¢ Guonoruyec- | OOBIACHEHUIO SABICHUML, | (HAYYHOTO HATPaB-
HCHMIO SBJICHUH, | KUMU OOBEKTaMU; IponecCoB, CBA3CH U .
MPOIIECCOB, CBSI3€N M | OOBSICHEHHUIO siBJIe- | OTHOLICHHH, BBISBIIS- JeHUs);
OTHOUICHUH, BBIAB- | HUM, IPOLIECCOB, eMbIX B Xo1le uccneno- | YMEIO [PUMEHACT
JISIEMBIX B XOJIE | CBSI3€M M OTHOIIIE- BaHUs; U3JIOKCHHUIO U TCOPCTHHCCKUC  SHAHWA
HCCIIEIOBAHMUS; HUM, BBIABISEMBIX | aHanmu3y 0a3oBod uH- | [IPU  PCUICHHH  IIPAKTH-
U3II0KEHHMIO M aHa- | B XOJie uccuenosa- | popmanuu B obnactu | YCCKHUX  3a1a4,
nu3y 0a30BOM MH- | HUS, H3JI0)KEHHIO U OMOJIOTMYECKUX HAYK, BJIaJeeT COBPEMEHHBIMU
(dopmanuu B obnacTy | aHanusy 0a30BOi OCHOBHBIM METOJIaM METOJaMHU  HCCIEN0Ba-
OMOJIOTHYECKHX nH(pOopMaIuu B OMOIOTHIECKUX HUSI, CaMOCTOSITEIIBHO
HayK, OCHOBHEBIM | 00J1acTH OHOJI0- UCCIIEIOBAHNUN; [OIIOIHAET U OOHOBJIIAET
METOAaM OMOJIO- | TUYECKUX HaYK, HaBBIKaM CaMOCTOsI- 3HAHUS B XOE y4eOHOTO
THYECKHUX HCCJIE- | OCHOBHBIM METO- TCJIBHOI'O IMPOBEACHUSA mporecca Ha  BBICOKOM
JOBaHMI; HaBBEIKAM | JaM OHMOJIOrHYec- HCCIIEI0BAaHUA Ha yPOBEE.
CaMOCTOSITETBHOTO KHX HCCIIe/IOBa- OCHOBE ITPUMCHEHUS
MPOBEJCHUSI UCCIIe- | HUil; HABbIKAM METOJI0B HaOJIIOICHHS
JIOBaHHUSI HAa OCHOBE | CAMOCTOSTENHHOrO | M OKCIEPUMEHTA,
NpPUMEHEHUs METO- | IPOBEIEHHs Uccile- | HaBbIKaM cOopa,
JI0OB HaOMIOJEHHS M | JOBaHMS HA OCHOBe | OOpabOTKM,aHalu3a u
9KCIIEPUMEHTA,; MPUMEHEHHUSI METO- | CHCTeMaTH3alun
HaBBIKaM cOopa, 00- | 10B HaOmoxeHus u | HHGOpPMAaIMHU 10 OHOo-
paboTku,aHai3a W | DKCIIEPUMEHTA; JIOrur C¢ HECYIICCTBCH~
cUCTEMaTHU3AIUH HaBBIKaM cOopa, HBIMH OIIMOKaMH
HHpOpPMAITUH mo | 00paboTKH,aHAIN3a
OHOJIOr A M CUCTEMATH3aLUU
rH(MOPMAITUH 110
OHOJIOTHH C
CYII€ECTBECHHBIMHA
OIHOKaMH
VYmenuss | OTcyTcTBUE 'YMeeT onpenensaTe [YMeeT Onpeaeiarh 'YMeeT onpenensaTh
YMEHHI, COBpPEMEHHBIE COBpPEMEHHBIE COBpPEMEHHBIE
MPEyCMOTPEHHBIX | MPEACTaBICHUS MIpeACTaBICHUS 00 MpEeACTaBICHUS 00
JTAHHOM 00 ocHOBax OMO- | OCHOBaX OMOTEXHO- | OCHOBaX OMOTEXHOJIOTH-
KOMITETEHITUEH TEXHOJOTHYECKUX | JIOTUYECKUX MPOU3- | YECKUX MPOU3BOICTB,
MIPOU3BOJCTB, BOJICTB, COBPEMEHHbIE | COBPEMEHHBIE DKCIIEPH-
COBpPEMEHHbBIE 9KCTIEPUMEHTAIIbHBIC MEHTaJIbHbIC METO/IBI pa-
SKCIIEPUMEHTANIb- | METOJbI PaboT ¢ 00T ¢ OMOJIOrHYECKUMU
HBIE METOJIBI pa- OMOIOTHYECKUMHU 00beKTaMu; OObIACHEHUTD
00T c Ouonoruvec- | 0OBEKTaMU; SIBIIEHUSI, IPOLIECCHI, CBSA3U

KHUMHA 06"I)CKTaMI/I;

0OBSICHEHHUTH SIBJICHUA,

1 OTHOIIICHUS, BBISABIIACMBIC
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00BACHEHHTD SIBJIC-
HUS, POIIECCHI,
CBSI3U U OTHOIIIE-
HUSI, BEISIBIIEMBIE B
X0JIe UCCIIen0Ba-
HUSL, U3JI0KUTD U
aHaJIN3UPOBATh
0a3oByro nHpOpMa-
LIMIO B 00J1aCTH
OHOJIOrNYECKUX
HayK, OCHOBHBIE
METOIBI OMOJIOTH-
YEeCKHUX HCCIIEN0BA-
HUM;
CaMOCTOSATEIEHO
[IPOBOMTD HCCIIE-
IOBaHMS HAa OCHOBE
HpI/IMCHeHI/Iﬂ METO-
JIOB HAOIIOAEHHS U
9KCIICPUMCHTA,
cobpatb, 00pabo-
TaTh, aHATTM3UPO-
BaTh U CUCTEMATH-
3upoBath HHHOP-
MAaI|Io 1o OHoIo-
ruM ¢1ado

MPOIIECCHI, CBS3H U
OTHOIIICHUS, BBISIBIIS-
eMbIe B XOJIC UCCIIEI0-
BaHWUsI;, U3JIOXKHUTh U
aHaJTM3UPOBATH 6a30-
BYIO HH(OPMAIIHIO B
obmactu Omoorudec-
KHX HayK, OCHOBHBIC
METOIBI OMOJIoTHIeC-
KHX MCCIIETOBAHMI;
CaMOCTOSTEITLHO
MPOBOJIUTH UCCIICIO-
BaHUsI HA OCHOBE
MPUMEHEHUS] METO/IOB
HaAOJIOICHYSI U
JKCTIIEPUMEHTA,;
cobpatp, 00paboTaTs,
aHAJIM3UPOBATh U
CUCTEMaTH3UPOBATh
WH(POPMAITHIO TIO
OMOJIOrMH XOPOIIIO C
omrOKaMu

B XOJI€ MCCIICJIOBAHHS;
W3JI0)KHUTH M AHATH3HPO-
BaTh 06a30ByI0 HHPOpPMa-
U0 B 00J1acTH OMOJIOTH-
YECKUX HAyK, OCHOBHBIC
METOIbI OMOJIOTUIECKUX
HCCIIEJOBAHUM;
CaMOCTOSITEITHLHO
MIPOBOJTUTH HCCIICTOBAHUS
Ha OCHOBE NMPUMEHECHUS
METOJIOB HAOJIOICHUSI U
3KCIICPUMEHTA; cOOpaTh,
00paboTaTh, aHATH3UPO-
BaTh ¥ CUCTEMAaTH3HPO-
BaTh HH(POPMALIUIO TI0
omostoruu xoporro 6e3
OImHOO0K

HaBbikn

OtcytcTBHE
Hanu4ue
(dbparMeHTapHbBIX
HaBBIKOB
MPEyCMOTPEHHBIX
JTaHHOM
KOMIICTCHITHCH

HJIN

Bmaneet HaBBIKAMH
NIPUMEHEHHUS COB-
PEMEHHBIX JKCIIe-
PUMEHTAIILHBIX
METOJIOB PaboThI C
OMOJIOrHYECKUMHU
00BbEKTaMHU;
00BsACHEHUS SIBJIE-
HUU, TPOLIECCOB,
CBS3€H U OTHOIIIE-
HWH, BEISBISIEMBIX
B XOJI€ MCCIIEI0BA-
HHI; U3JI0KEHUS U
ananusa 6a3oBoi
nH(pOpMaIuu B
obOact OHOJIOrH-
YECKUX HayK, OC-
HOBHBIX METOJIOB
OMOJIOrHYECKUX
HCCIICJOBAHUM;
CaMOCTOSATEILHO
MIPOBOJIUTH UCCIIE-
JIOBaHMS HA OCHOBE
MPUMEHEHHUS METO-
JIOB HAOIIOAEHHS U
JKCIIEPUMEHTA;
cobpats, 06pado-
TaTh, aHATIM3UPO-
BaTh U CUCTEMATH-

3upoBaTh NHHOP-

IBiageeT HaBBRIKaMU
MIPUMEHEHHUS COBpE-
MEHHBIX JKCIEepH-
MEHTAILHEIX METOJIOB
paboThI ¢ OHosIorNYec-
KHUMH 00BbEKTAMU;
OOBSICHEHHS SIBJICHHH,
MPOLECCOB, CBA3EU U
OTHOIIEHUH, BBISIBIISI-
€MBIX B XOJI€ UCCIle-
JOBaHUM; U3JT0KCHUS
M a”anu3a 0a30BOM
nH(pOpMaIuu B odJac-
TH OMOJIOTHYECKUX
HAayK, OCHOBHBIX Me-
TOZOB OMOJIOrMYECKUX
HCCIICJOBAHUIM;
CaMOCTOSITENLHO
MPOBOJIUTh UCCIIENIO-
BaHUS HAa OCHOBE
MIPUMEHEHHUS METOI0B
HaOIIIONEHUS U DKCIIe-
pUMEHTa; COOpaTh,
00paboTtath, aHATH3U-
pOBaTh U CUCTEMaTH-
3UpoBaTh HHPOpPMa-
IAIO TI0 OMOJIOTHH B
JIOCTaTOYHOM 00BbEME

BmageeT HaBBIKAMH
MIPUMEHEHUSI COBPEMEH-
HBIX JKCIEPUMEHTAIBHBIX
METO/I0OB PaboOThI ¢ OHOJIO-
THYECKUMHU 00BEKTAMH,
00BSICHEHHUS SIBJICHHH,
MPOIIECCOB, CBSI3CH 1
OTHOLIEHUH, BBISABISEMBIX
B XOJ€ UCCIENOBAHUIA;
M3JI0KEHMS U aHaIN3a
0a3oBoii HHpOpMAIHK B
001acTH OHOJIOTNYECKHUX
HAYK, OCHOBHBIX METOJIOB
OMOJIOrMYECKUX HCCIIEN0-
BAHUI; CAaMOCTOSATENILHO
MPOBOJIUTH UCCIICTOBAHUS
Ha OCHOBE ITPUMEHEHUS
METOI0B HAOJIIOICHHS U
IKCIIEPUMEHTA; COOpaTh,
00paboTath, aHATH3UPO-
BaTh U CUCTEMAaTH3HPO-
BaTh WHGOPMALIUIO TI0
Ouosioruu rryooKo u B
ITOJTHOM 00BLEME
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MaIIHIo 10 O1oIo0-
T'MU Ha HA3KOM
YpOBHE

7.3. TunoBbie KOHTPOJIbHbIE 3a1aHUS
Tecmbul 0na meKyuyeco KOHmMpoOA
Paznen 1. O6mas Muxkpoounosorust

1.bakTepuu 3T10:

1)Mukpoopranu3msl, He UMeIOIHe 0(hOPMIICHHOTO sIpa
2)OTHOCATCS K dyKapuoTam

3)meroT saepHyo 000JI0UKY

A)meroT Kancug

5)Menbuaiiiiye, He BUAUMBIE B CBETOBOM MUKPOCKOIIE YACTHI[bI
2.DyHKIHUSA KANCYJbl 0aKTepHii:

1)CocrouT U3 TUIUI0B

2)3amumiaet ot GparomuToB
3)XapakTepuszyercsi KUCI0TOYCTOMYUBOCTHIO
4)3T10 OEIKOBBIN BHEUTHUHN CIIOW UTOIIIA3MbI
5)YyacTByeT B eTICHUU

3.KiierouHasi cTeHKa OaKTepHii:
D)IIpounas, ynpyras CTpyKTypa

2)Cnmsucroe obpa3oBanue

3)COoCTOUT TOJJIBKO M3 JIUITH]IOB

4)CoCTOUT TOJIBKO U3 OeliKa

5)CnocoOcTBYeT COXpaHEHHUIO BUAA

4. MUKPOKOKKH Pacnojaralorcs B Ma3Ke:
1)onuHOYHO

2)1onapHo

3)c 0Opa3oBaHKUEM MTAKETOB, TIOKOB

4)B BUJIE LIETIOYEK

5)B BHJIE TPO3/IbEB BUHOTpaIa
5./IMIJIOKOKKH PacinoJiaralorcs B Ma3Ke:
1)onuHOYHO

2)1IoTnIapHO

3)c oOpa3oBaHHEM MMaKETOB, TIOKOB

4)B BUJIE LIETIOYEK

5)B BHJIE TPO3/IbEB BUHOTpaIa

6.Kakyio ¢popmy UMEIOT CIUPOXETHI:
1)mapoBunnyo

2)HUTEBUTHYIO

3)ag0YKOBUIHYIO

4)KOHYCOBUHYIO

S)U3BUTYIO

7.Kak Ha3pIBAOTCS KOKKH, Pacnojaraiiiyaecsi B BUje rpo3ibeB BUHOIpajaa:
1)cTpenToKOKKH

2)cTahUI0KOKKU

3)capiuHbI

4)0anuILIbI

S)MUKPOKOKKH

8.Kak Ha3pIBaAIOTCSl KOKKH, PACHOJIATAIONINECS HEeN0YKAMM:
1)capuunsl
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2)MUKPOKOKKH

3)CTPEeNTOKOKKHI

4)cTaUITOKOKKH

5)0anuisl

9.®opMbI OaKTEPHIi:

1)mapoBuHas, MaJsouKOBUAHAS, U3BUTAS

2)11apoBUIHASL, KOHYCOBUIHAS, U3BUTAS

3)myneBuHAs, HITCBHIHAS, KyOUdecKas
4)manovYKoBUIHAS, U3BUTAs, KyOHUecKas

S)npsiMble, KyOUYeCKUE U MapOBUTHBIC

10.Pa3mepnl 0akTepuii N3MePSIIOTCA B :

1)nanomerpax

2)caHTUMETpax

3)MIILTIMETPax

4)aHrcTpemax

S)MUKpOMETpax

11.0Opranesuia 6akTepuii, npensiTcTByOAas (parouquTo3y:
1)kancyna

2)criopa

3)KIIleTouHast CTCHKA

4)KTyTUKU

S)uuroriazma

12.11peamer u3yyeHuss MEAMIMHCKON MUKPOOHOJIOTHH:
1)®orobakrepun

2)PuTONnaTOreHHbIE MUKPOOPTaHU3MbI

3)[IaTorenHsIe ¥ YCIOBHO HAaTOT€HHBIE MEKPOOPTaHH3MBI
4)PacteHus

S)['enbMUHTBI

13.B kakoii nBeT OKPAMIMBAIOTCS IPAMOTPHLIATE/IbHbIE OAKTepPUN:
1)3enensrit

2)KopuuHeBbIii

3)Kentorit

4)Cunwii

5)KpacHubrit

14.0nTumManbHas TemInepaTypa Ui HHKyOaluu NaToreHHbIX 0aKTepuii:
1)46"0

2)20"0C

3)52"0C

4)0"0C

5)C3770C

15.0cHOBHO¥ TAKCOHOMHMYECKON ¢INHNLCH B MUKPOOHOJIOTHHU SIBJISIETCH:
1)Bun

2)Pon

3)CewmeiicTBO

4l Topsiok

5)Kiace

16.Ha30oBHTE OCHOBHBbIE CTPYKTYPHBIC KOMIIOHEHTBI 0aKTEePHAJBLHON KJICTKH:
1)IuddepenumpoBannoe s1po

2) Inddy3Ho pacmonoxkeHHas sepHasi CyOCTaHIIUS
3)InmoBHIHBIN OTPOCTOK

4)Kancun

S)OnemMeHTapHbIE TeNblIA
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17.B kakoii uBeT OKPAMIMBAIOTCS IPAMIIOJIOKUTEIbHbIE 0aKTepUM:
1)3enensrit

2)KOpUYIHEBBII

3)KeThIH

4)duoneroBbrit

S)KpacHbIN

18. Tunbl AbIXaHUSA OAKTEPUIi:

1)Aspo6Hblil u aHAIPOOHBII

2)XUMHYeCKUi U HU3HICCKUI
3)XUMHUYECCKUN U OMOJIOTHYSCKHI
4)OKUCIUTENBHBIA U BOCCTAHOBUTEIBHBIIN
5)®Pu3nvecKkuii 1 OMOJIOTHYCCKUMA
19.AHa’poonI:

1)/Inst pocTa TpeOYIOT KUCIOPOT

2)PacTyT Ha NPOCTHIX MUTATENBHBIX CPeax
3)['pamoTpunaTeIbHBIE

4)TpeOyroT ynajeHus cBOOOIHOTO KHUCIOPOaa
5)dnst pocta Tpedyror CO ™2
20.CaHnTapHO-NIOKA3aTEeIbHBIMH MUKPOOPTAaHM3MAMM BO/bI ABJISAIOTCSH:
1)kumeunas nanoyxa

2)cniopoobOpazyrolue 0akTepuu

3)xoJepHBIH BUOPHOH

AynpocTeitime

S)rpuosl

21.Bujx apoOHOii cTepuan3anmuu:
1)aBTOKIIaBUpOBaHME

2)racrepusarus

3)kurnsvaeHue

4)THHIATA3AIUS

S)¢punbTpoBaHue

22.I'1aBHBIM pe3epByapoM MHUKPOOPraHU3MOB B OKPY Kalolleii cpe/e siBJIsieTCs:
1)Teno uenoseka

2)Bona

3)[ousa

4)Bozyx

5)TennokpoBHBIEC KUBOTHBIE
23.CanuTapHo-IOKa3aTeJbHbIII MUKPOOPraHU3M BO31yXa!
DIIporeit

2)MEHNHT OKOKK

3)Kumeunas nanouxa

4)HTEPOKOKK

5)3070TUCTBIN cTahUITOKOKK

24. TepmocTaTt HCHOJb3YyeTCs AJIS:
1)BeiparnuBaHusi MUKPOOPTaHU3MOB
2)Crepunuzanuu 1a60paToOpHON MOCYIbI
3)Crepunu3anuy XUPypPruaecKuX HHCTPYMEHTOB
4)Ctepunu3alii MUTATEIbHBIX CPeJl
5)Ctumynsanun criopooOpa3zoBaHus OaKTepHid
25.Cnopbl 0anu1 NOrudarT Npu:
1)deiicTBun 6akTepuodara

2)1muTeNnbHOM BBICYIIMBAHHUH
3)ABTOKIJIaBUPOBAHHUH
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4)JInopunuzamum

S)IacTepuzauun

26.K ne3mHpuuupyr0mmmM pacTBoOpaM OTHOCUTCS
1)Xnopamun

2)CepHast KUCJI0Ta

3)BakuuHbI

4)IK30TOKCUHBI

S)IMMyHHBIE CBIBOPOTKHU

27.3acayru Ilactepa B MUKpoOHOJIOTUM
1)OTtkpbiTHE BUPYCOB

2)Pa3paboTka macrepuzanuu

3)OTKpbITHE BO30YAUTENS TyOepKyIie3a
4)BocnipounsBen SKCIEpUMEHTAIBHBINA cCU(HITHC
5)OtkpbiTHE BO30OYIUTENS XOJIEPhI

28.0CHOBHOW TAKCOHOMMYECKHI METO/] OKPACKH OaKTepHii:
1)I1o Heiiccepy

2)I1o I'pamy

3)ITo Mopo3zoBy

4Hllo Jledhdnepy

5)Io byppu-I'uncy

29.K KHJIKMM NUTATEJIbHBIM Cpe1aM OTHOCST:
1)MsconenToHHbIN arap

2)Cpena D110

3)KpossiHoii arap

4)MsiconenToHHbINH OYIbOH

5)XenrouHo-coseBoii arap

30.Ucnosib30BaHUE FJHEPTUHN COJTHEYHOT0 CBETA XapPaKTEPHO JJIsl:
1)I'ereporpodos

2)ABTOTpPOdOB

3)DoroTpodor

4)Xemotpodos

S5)MerarpodoB

31.CanuTapHoO-nI0Ka3aTeJIbHble MUKPOOPTAHU3MBI II04YBbI:
1)V. cholerae

2)M. leprae

3)CI. Perfringens

4)Str. pyogenes

5)Corynebacterium

32.I1aToreHHble MUKPOOBI, INIMTEIbHO COXPAHAIOLIHECS B MOYBeE:
1)MeHMHrOKOKKH

2)Knoctpuanu

3)Iuremtsr

4)Kuieynast majgoyka

5)CTpenTOKOKKH

33.Konu-unaexc BoabI:

1)Haumenbunii o0beM BoJIbl, B KOTOpoM oOHapyskuBaercs bI'KIT
2)KonuuecTBO MaTOreHHBIX MUKPOOOB B 1 M
3)Kommaectso BI'KIT B 1 M

4)Konmaectso BI'KII B 1 mutpe BosI
5)KonuuectBo Me30(punbHbIX 6akTepuil B 1 M
34.CanuTapHoO-nI0Ka3aTeJbHble MUKPOObI BO/BI:
DIlepdpunrenc
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2)XonepHblii BUOPHOH
3)DHTEPOKOKKHU
4)Kummevnas majodka
5)CTpenTOKOKKH
35.CannTapHo-noka3arejibHble MUKPOOBI BO31yXa:
DIlpoteii, cuHernoiiHas najouka
2)MEHHUHTOKOKK, CTa(UIOKOKK
3)Kuieunast manoyka, CTPENTOKOKKA
4)'eMOIUTHYECKUN CTPENITOKOKK, 30JI0TUCTBIN CTAPHIOKOKK
5)Ty06epkyne3Has najxo4ka, KOpuHeOaKTepun
36.11peacTaBuTe I IMUA HOPMAJILHOH MUKPO(IOPHI KUIIIEYHUKA SIBJISIIOTCS:
1)bpyuemibt
2)Kopunebakrepuu
3)JIakTobakTepuu
4)CanbMOHEILITBI
S)Iurennst
37.Ha3zoBuTe 3a60/ieBaHHEe, KOTOPOE MOKeT NepeaaBaThCsl Yepe3 No4BY:
1)rpunmn
2)MCHUHTHUT
3)roHopest
A)repneTndeckas HHOEKIUS
5)cTonOHsK
Kuroun k Tectam no pasgeny 1

O|N|O|O|BR|W(N (-
+
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35 +

36 +

37

Pasnen 2. HacTHass MUKpPOOHOJIOTHS

1.BupuoH npejacrasJsieT co0oii:
1)monexyny JHK

2)monexkyiny PHK

3)kancu

4)TOTHOIICHHYIO BUPYCHYIO YACTHUILY
S)cynepkarcu/i

2.Bupychni:

1)OtHocsTCS K 9yKapuoTam
2)Pactenus He mopaxaroT

3)UmeroT sapo ¢ sepHol 000I0UKOM
4)B narosioruu 4enoBeka He y4acTBYIOT
5)Menpuaiime MEKpOOPTaHU3MbI, HE UMEIOIINE KIIETOYHOTO CTPOSHUS
3.Pasmepbl BUPHOHA U3MEPSIOTCS
1)Hanomerpax

2)MunumeTpax

3)CanTmerpax

4)AHrcTpemax

S)Muxkpomerpax

4./]1.11 BUPYCOB XapaKTEepPHO:
1D)ITapa3utupyroT BHYTpH KIETKH
2)PazMHOXarOTCS JIeJICHUEM

3)IMEroT KIIETOYHOE CTPOCHHE
4)PacTyT TOJIBKO B a9POOHBIX YCIOBUAX
5)O0pa3yoT criopsl

S5.Bupychl KyJbTHBHPYIOT HA:
1HMITA

2)TkaHeBbIX KyJIbTypax

3)MIIb

4)Cpene Kutra-Taporm

5)KpoBsiHoM arape

6.bakrepuodarn napasuTHpPyIOT Ha:
1)Bupycax

2)bakTepusix

3)KireTkax genoBeka

4)Knerkax pacTeHui

5)Knerkax >KMBOTHBIX

7.CTpoeHue BUPYCOB M3y4aeTcsl € IOMOLIbIO:
1)Onextpodope3a Ha Oymare
2)DNeKTPOHHOU MUKPOCKOIIUU
3)YabpTpadnoneToBo MUKPOCKOTTHH
4)TeMHONOIbHON MUKPOCKOITHH
5)JIFOMUHUCIIEHTHON MUKPOCKOITUU
8.®epMeHTAMM BHPYCOB SIBJISIOTCS:
1)Anbnonaza

2)I1na3zmMoxoarymasa
3)['manyponunasza
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4)]IHK-3aBucumas JIHK-mommmepasa

5)JIunaza

9.11o cnenu(pUYHOCTH AeHCTBUA (parm pa3jinyaroT:
1)Tunocnenuduveckue

2)ABUPYIICHTHBIC

3)BupynenTtHsie

MHllpodaru

5)AHK-renomubIe aru

10.Bupychbl pa3MHOKAIOTCS

1)bunapHbIM AenEHUEM

2)CerMeHTHPOBaHUEM

3)AMCHIOHKTUBHBIM CIIOCOOOM

4)[ToukoBaHHEM

5)IlonoBeIM IyTEM

11.bakTepuodaru XxapakTepu3ylTCs:

1)Coneprxanriem pa3iMuHbIX HYKJIEHHOBBIX KUCIIOT
2)AGCOTIOTHBIM BHYTPUKIIETOUHBIM MTapa3uTU3MOM
3)Knerounoii opranuzanueit

4)KynbTUBUPOBAaHUEM Ha IPOCTHIX MUTATEIBHBIX CPEAAX
S)Hanuuuem BHYTPUKIETOYHBIX BKIOUYEHUN

12.K xapakTepucTHKe BUPYCOB OTHOCHTCS:
1)OnHoxkeTouHbIe (HOPMBI KUIHH

2)"NudexnmonHbie" OCIKOBBIC YaCTHUIIBI

3)JIuieHbl FTeHEeTUYECKOTO MaTepraa

4)PazMHOXKaIOTCsI BHE KIIETKH

5)He criocoOHBI pa3MHOXATHCSI BHE )KUBOW KJIETKH

13.MyTanum XapaKkTepu3yKTCs:

1)denoTunnueckoil N3MEHYUBOCTHIO

2)TouyedHbIMH U y4acTKOBBIMU H3MeHeHusiMu B JJTHK
3)[lepenaueii reHETUIECKOTO MaTepraa ¢ IMOMOIIBIO YMEPEHHOTO (ara
4)I[Tepenaueil reHETUUECKOTO MaTepraa Ipy MOMOIIH MT0JIOBOTO (akTopa
5)Ilepenayeii reHETHYECKOTO MaTepralia Py HETIOCPEICTBEHHOM KOHTAKTE
14.I'eneTH4YecKre pEKOMOMHAIIUM:

1) Auccoumarusi, KOHbIOTAIUS

2)Tpancdopmarus, TpaHCAYKLUS, KOHBIOTallUs

3)Myranus, Moaudukanus

4)Aynnukanus, eenus

5)Hdenenus, TpaHcBepcUs

15.CymHOCTh reHeTH4eCKHX PeKOMOMHAIINH 3aK/II09aeTCs B:
1)O0mMeHe reHeTHYeCKUM MaTepuaioM MEXy IByMs KJIE€TKaMH, HECYIIIMMU KOMOUHAIINIO T€HOB
POIUTENBCKUX KIETOK

2)IToBopoTe yuacTka XxpomMocoMsl Ha 180 rpagycos
3)M3MeHeHnH OCIeI0BaTEIbHOCTU HYKIEOTH IOB

4)3MeHeHnn CBOMCTB MUKPOOa, HEe COTPOBOKAAIOIINECS HAPYIIEHUEM B T€HETH-YECKOM
amnmapare MUKpooOa

S)I[lepemenieHne yyacTka XpoOMOCOMBI B JIpyroi pailon
16.1leHTpaNIbHBINA OPraH HMMYHHON CHCTEMBbI:

1)KocTHblit MO3T

2)Cene3enka

3)JIumdoy3isl

4)["enaToIUThI

5)KymndepoBckue kineTku
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17.K *MMYHOKOMIIETEHTHBIM KJIETKAM OTHOCSTCS

1)Oputpountst

2)Makpodaru

3)TpoMOoUTEHI

A UCTHOIUTHI

5)'emarouuThI

18.LleHTpa/iLHBIA OPraH MMMYHHOI CHCTEMBI 3TO:

1)BunoukoBas xene3an UMQOy3bl

2)cene3eHKa

3)mumdoy3IbI

4)renaToIuThI

5)kyndepoBcKue KICTKH

19.11pu no6aBIeHNHM TeMOJTUTHYECKOH CHCTEMbI B IPOOUPKE ¢ 0AKTEPUOJIOTHYeC
Kkoii cucremoii AI'+AT npou3zomen remosn3. O kakoil peakium ujaeT pedb:
HUDA

2)ITLIP

3)PCK

4)DnoKysus

5)PUD

20.Peakuuio arrIlOTHHALMM TIPUMEHSIIOT JIJIS1:

1)Onpenenenrs MUKpOOPraHU3MOB BO BHEIIIHEH cpeie

2)Wnaukamuun 6akTepuit

3)UHauKkanuu BUPYCOB

4)CeponarHoCcTUKH WH(EKIIMOHHBIX 3a00JICBaHUI

5)Onpenenenus GanbcuduKay MPOIyKTOB

21.IlpoHnKHOBeHHEe MUKPOOPraHN3Ma B MAKPOOPTraHU3M C aJibHelilei ero
KOJIOHHM3alHell M KJIMHUYeCKUMU NMPOsSIBJIEHUSIMU, Ha3bIBAETCH:
1)Undexuns

2)Metaboim3m

3)Cumbuno3

4)MyTyanu3m

5)Kommencanuszm

22.I1epnoabl HHPEKIUOHHOTO 3200 1€BAHUS:

1)1nBazus

2)ManudecTtHas

3)PexomOuHaIHS

4)CenTUKOIMHeMus

S)PexonBanecieHus

23.K xapakrepucTuKe HHOUIHPYIOLIEH 10361 BO30yIUTE/IsI OTHOCHTCH:
1)MexayHapoaHble eUHUTIBI

2)MunumanbHas naruOupytromas konmnentpamus (MUK)

3)MuHIMaIbHOE KOJTHMYECTBO MUKPOOHBIX KJIETOK, CIIOCOOHBIX BBI3BATh HH()EKIIMOHHBIH
nporuecc

4)xonuuecTBO KojoHuu oopazyromnux enunauil (KOE)

5)3aBUCHT OT clieKTpa JAeUCTBUS aHTUOMOTHKA

24.Ykaxurte popmy nHpeKUMH B 3aBUCUMOCTH OT €€ UCTOYHMKA BO3HUKHOBEHMS
1)OunoreHnas

2)AHTPOIIOHO3HAs

3)CenTukonuemMus

4)OK30TeHHAS

5)bakTepuemust

25.0xapaxrepu3syiite cynepuHpexuuio:
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1)[ToBTOpHOE 3apakeHNE TEM KE BO30YIUTETIEM TTOCIIC BHI3IOPOBIICHHSI 3a00JICBAHMS
2)3apaxeHre BO30yIUTENEeM, BBIICTSIONINM 3K30TOKCHH

3)[ToBTOpHOE 3apaxkeHHe TeM k€ BO3OYIUTENEM IO JTUKBUIAIMH MIEPBUYHOTO 3a00JI€BaHUS
4)Bo3HHKaeT npu 3a00JIEBaHUAX CO CTOMKUM UMMYHUTETOM

5)Bo3MorkHa 3a c4eT HOPpMaJIBHOU MUKPO(IIOPHI

26.K xapakTepHbIM YepTaM HH(PEKIMOHHOT0 3200/1eBAHUS OTHOCHTCH:
1)ATtpodust MblI

2)Atpodus KuIIeuHNKA

3)'unepTpodust mpaBoro xKeayaouxa

4)Pa3BuTHE MOCTHHPEKIIMOHHOTO UMMYHUTETA

S)['uneprpodus IeBOTO KEITya0uKa

27.JIpoHUKHOBEHHE MUKPOOPTraHU3Ma B MAKPOOPraHU3M C AaJbHeHIIIMM pa3MHOKeHUEM,
Ha3bIBaeTcH:

1)xoMmMeHcanu3m

2)MeTaboIM3M

3)cumM6Om03

4)MyTyanu3m

S)undexmms

28.I1aToreHHblii GpaKTOP MUKPOOPTraHU3MOB, NPOSBJISIOIIUICH KaK IYCKOBOM Mexa
HHM3M HH(EKIMOHHOT0 Mpouecca:

1)unBazus

2)arpeccust

3)anre3ust

4)nenerpanus

5)xeMoTakcuc

29./1a1s1 He3aBePLIEHHOT0 (PArOLMTO3a XapAKTEPHO OTCYTCTBHE CTAIMH:
1)XemoTakcuca

2)Anresun

3)BHYTpUKIIETOUHOTO TIepeBaprUBaHUS

4)3axBara

5)BHYTpHKIIETOYHOT'O Pa3MHOXKEHUS, (ParouTUpyeMoro MUKpo6a
30.BupyieHTHOCTH MUKPOOPIaHM3MOB N0KA3aTeJIb:

1)He siBasiercs pakTOpOM NaTOreHHOCTH

2)CTeneHn maToreHHOCTH MUKPOOPTaHU3MOB

3)SBnsiercs ciencTBUEM MyTalluu

4)He meHsieTcs mpu nacCUPOBaHUM Ha )KUBOTHBIX

5)3aBUCHUT OT 00pa30BaHUs KOMILIEKCA aHTUT€H-aHTUTENO

Koarwouu k Tectam no paszuedy 2

1 2 3 4 5
1 +
2 +
3 +
4 +
5 +
6 +
7 +
8 +
9 +
10 +
11 +
12 +
13 +
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9.

YTBepx)aaro:
3aB. Kadeapoi, mpodeccop
M.M.AxmMmenioB

IpOTOKOJI No
OT 2021 r.

Bomnpocs! K 3a4eTy ¢ OLIEHKOMH

Onpenenenne MUKpoOHOIOruy, Kak Hayku. [Ipenmer u 3anaun
MUKPOOHOJIOTHH.

Pons Jl.ITacTepa, A.JIeBenryka, I.MeunukoBa, C.B.BuHorpaackoro B
Pa3BUTHU MUKPOOUOJIOTHH.

“Mopdonornyueckuii nepuoa” B pa3BUTHU MUKPOOUOJIOTHH.
“OK0J10r0-(hU3MUOIOTUYECKHI TepUO B pa3BUTUN MUKPOOUOJIOTHH.

Mopdonorus 6akrepuii. DopMbl 1 pazMepbl OAKTEPUATIBHON KIETKU.
CrpoeHne u XMUMHYECKUN COCTaB MPOKAPUOTHYECKOMN KIIETKH.

Krnerounast cteHka rpalluJIMKyTHBIX U (GUPMaKyTHBIX OakTepuu. MexaHusm
Y Teopus OKpacku 1o I'pamy.

Bxrouenust 6akrepuanibHoN kieTku. CocTaB, opranu3anus, QyHKINH,
METO/IbI BBISIBJICHUS.

CrtpoeHue XryTuka, nuin. TUmsl ABMKEHUS MUKpOOOB. MeTobl n3ydeHus
JBUYKEHUS

10.Kamncyna 6akrepuii. 3HaueHre. MeToAbl BBISBIICHUS.
11.Krytuku, pumobpun 6akrepuit. Ctpoenue, PyHKIIMN, MEXaHU3M JIBUKCHHUS.
12. Tunsl nBUKEHUS Y MUKPOOOB. Takcuc . MeToabl U3y4eHUs ABUKEHUS

MHUKpPOOPTaHU3MOB.

13.Crnopsl u ciopoodpaszoBanue OakTepuid. BapuanTtel nokosimuxcst Gopm

OakTepuii. MeTo/ bl BBISIBJICHUSI.

14.OcHOBHBIE MPUHLHUIIBI KJIAacCU(UKAIIUN OAKTEPUIA.
15.Mopdomnorus akTHHOMHIIETOB 1 TPHOOB.
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16.Pa3mHoxeHne rpuboB. JKoJoThuuecKas poib B Ipupojae. MeToabl u3ydeHus
NPWKU3HEHHBIX MPEnapaToB IpuOoB.

17.Apxen. OcoOEHHOCTH CTPOEHHSI.

18.Muxomna3mel u L-popmsl.

19.PukkeTrcuu u XJIaMUJNU.

20.CtpoeHnue ApoAoKeBOM KIETKU. PasMHOMXKeHUE APOAOKEH.

21 . Mopdosiorust MUKpO(pOpM BOJOPOCIIEH M MPOCTEHUIIIHX.
22 .IlurarensHblie cpennl. Kmaccudukaius no cocraBy, Ha3HaAUECHHUIO.
TpeOOBaHUs, MPEAbIBISIEMbIE K TUTATEIBHBIM CPEAaM.
23.YucTtble KyIbTYphl MUKPOOPTaHU3MOB. METO/IbI MOTYUYEHUS U HA3HAYCHUE.
24 KynbTUBUpOBaHHUE a3pOOHBIX M aHAIPOOHBIX MUKPOOPTaHU3MOB,
25 Knaccudukaiys MUKpOOPraHU3MOB TI0 TUTIAM MHUTAHUA U CIoco0aM
MOJTyYEHUS YHEPTHH.
26.Poct MmukpooprannzMoB. OCHOBHBIE MAPAMETPBI U OCOOEHHOCTH
OTHENbHBIX (ha3 pocra.
27.Poct GakTepuil B HEMPEPBIBHBIX U IEPUOAUUECKUX KYIbTypax.
28.[leticTBue pU3NUECKUX U XUMHUYECKUX (DAKTOPOB Ha POCT
MUKPOOPTaHU3MOB.
29.11lpuposia aHTUMUKPOOHBIX BEILIECTB U METOABI ONPEACICHUS
YYBCTBUTEIBHOCTU MUKPOOPTaHU3MOB K aHTUOMOTHUKAM.
30.ITonsiTHE O cTepUIM3alUU U Je3UH(EKIINU.
31.MeTtabosin3M MUKpOOpPraHu3MoB. OCHOBHbBIE IPEICTABICHUS.
32. TpancnopT BemecTB y npokapuoT. [loHsTHE 0 TPOTOH-ABMKYIIEH cuJIe.
33. Ponb hepMeHTOB B )KU3HEACATETLHOCTH MUKPOOPTaHU3MOB.
34 KoHCTUTYTHBHBIE U HHAYIIMOETbHBIC (hepMeHTHI. Jlokanu3arus pepMeHTOB
B KJICTKE.
35.Crioco0sI n3ydeHHsI OMOXUMUYECKON Pery sy MeTabonn3ma
MHUKPOOPTaHNU3MOB.
36.0HepreTudeckue mporecchl MUKpoopranu3mMoB. Pors AT® u criocoOsI ee
o0pa3oBaHUs.
37.3HaveHne IUKJIa TPUKAPOOHOBBIX KUCJIOT, TIIMOKCAIATHOTO IITYHTA U
¢dhochOorIroKoHaATHOTO ITMKJIa B OMOCMHTETHYECKHUX MPOIecCax.
38.AHOKCHUTeHHBIN (POTOCHHTE3 Y TPOKAPUOT. TpaHCIOPT AIMEKTPOHOB.
Hctounuk snepruu. [Ipumepsr.
39.0kcurennbii ((OTOCUHTE3 y MMPOKAPUOT. TPAHCTIOPT DJIEKTPOHOB.
Hctounuk 3neprun. [Ipumepsr.
40.A»po6Hoe apixanue 0akrepuil. CTpoeHue IbIXaTeIbHOM 1enu y OaKTepuil.
41.AHaspoOHOE AbIxaHue. MUKpOOPTraHU3Mbl, BOCCTAHABJIMBAIOLIME HUTPATHI,
Cynb(haThl U APYTUE COCTUHEHHSL.
42.0Onpenenenne nouatus “oOpoxxenue”. CnuproBoe OpoKeHue,
MOJIOYHOKHCJIO€ TOMO- U reTepodepMEeHTaTUBHOE OpokeHre. MUKpOObI-
YYaCTHUKH.
43.0kucneHne 3TUIOBOTO CIUPTA, MACTSTHOKUCIIOE U ITPOITHOHOBO-KHUCIIOE
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OposxeHne. MUKpOOBI-y4aCTHUKH.
44 T'eHeTUYECKUI anmnapar NpoKapHoT.
45.0c00eHHOCTH PeTUTUKALIUN, TPAHCKPHUTIIIHH, TPAHCIISIIUH.
46.Tpauchopmarius y mpokapuoT. 3HAUCHHE.
47.TpancAyKIUs y IPOKAPUOT. 3HAUCHHE.
48.Kouptoraius y npokapuoT. 3HaueHHeE.
49.I1na3Muabl ¥ Ipyrue BHEXPOMOCOMHBIE IETEPMUHAHTHI
HACJIE/ICTBEHHOCTH.
50.I'enoTunuueckas ¥ GeHOTUNTHYECKAST U3MEHYUBOCTh. MyTalinoHHas
npupoaa U3MEHYUBOCTH.
51.I'ennas unxenepus [IpakTruueckoe 3HaU€HUE YUCHHS O TEHETHKE
MHUKPOOPTaHU3MOB.
52.Ucropust Bupycosioruu. [IponcxoxaeHne BUpycoB, IpUpoia BUPYCOB.
IIpuoHBI.
53.CtpyKTypa U XUMHUYECKHAA COCTAB BUPYCOB.
54 KybTUBHpPOBaHUE U UHAMKALMS BUPYCOB.
55.B3auMozeiicTBue BUpyca ¢ 4yBCTBUTENbHOM KieTKol. [IponykTuBHas u
WHTETpaTUBHAS UHPEKIIUA.
56.bakrepuodaru. Knaccuduxamms. Bzaumonericteue ¢ KIeTKOM
BUPYJICHTHBIX (paros.
57.YMmepennsie 0akrepuodaru. Bzanmoseiictue ¢ kietkoi. JInzorenus.
dazoBasi KOHBEPCHUS.
58.@uronaToreHHble BUPYChl. MeXaHU3M 3apa)K€HUs] paCTCHUI BUPYCAMH.
Bupounpl.
59.9Bomonus MUKpOOHOTO napasuTtusma. [IporcxoxaeHne naToreHHbIX
rpu0oB.
60.[1laToreHHOCTh U BUPYJIEHTHOCTD.
61.1udexunoHHbIN poIiecc. Y CI0BUS €ro BOZHUKHOBEHUSI.
62.Ilpuposa 1 cBOKCTBA PHIO- U IK30TOKCHHOB.
63.AHTHTeHBI MUKPOOPTaHHU3MOB.
64.Hecrennduaeckue GhakTopsl pE3UCTEHTHOCTH OPTaHK3Ma YeJIOBEeKa
KUBOTHBIX.
65.Peaknuu arrmoruHanud. @eHoMeH, BUIBI U 3HAUYCHUE.
66.Peakium nperunuranun. @eHOMEH, BUIBI M 3HAYCHHUE.
67.HopmanbHaast MuUKpoduiopa YenoBeKa U AKUBOTHBIX. bronorudeckas poss,
CIOCOOBI U3yUCHHUSI.
68.Mukpobuonorus Bo3ayxa u nmoyssl. CaHUTapHBIE UCCIICIOBAHUS BO3AyXa U
MOYBBI.
69.Muxpodaopa Bojbl. CaHUTapHBIC UCCIICIOBAHUS BOIBI.
70.CuMOHMOTHYECKHE acCOITUAIIUN MUKPOOPTaHU3MOB. THTIBI U (PYHKITIH
cuMOmo3a.
/1. Mukpoopraiu3Mbl 1 MaKpOOPTaHU3MbI KaK CUMOMOTHYECKUE TApTHEPHI.
72 .IlpoucxoxxieHue Ku3HM, epBUIHas kieTka. CoBpeMeHHBIE
NPEICTaBICHUS 00 SBONIOIMHSI MUKPOOPTaHU3MOB.
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73.Vcnons30Banue MUKPOOPTaHHU3MOB B OMOTEXHOJIOTHU.

7.4. MeToauKka OlleHUBAHUSA 3HAHUI, yMEHM i, HABBIKOB

Onenka 3HaHUN, YMEHUH M HAaBBIKOB U (WJIM) OIBITa JESTEIBHOCTH,
XapaKTepU3yIOIIKUX JTanbl (POPMUPOBAHUS KOMIIETEHUMH 10 JUCIUIUINHE
OpoBOAATCS B (OpME TEKYLIEro KOHTPOJIS M IMPOMEXYTOUYHON aTTECTALUU.
Texymuii KOHTPOJb MPOBOAUTCS B TEUEHUE CEMECTpa C IIEJIbI0 OINpeAesICHUs
YPOBHSI YCBOEHUSI OOYYarOIMIMMHKCS 3HAHUN, (POPMUPOBAHUS YMEHUU M HABBIKOB,
CBOEBPEMEHHOI'O BBISIBJICHHUS IPENOAABATENIEM HEJOCTaTKOB B IMOJITOTOBKE
00y4arouxcs U MPUHITHS HEOOXOAUMBIX MEp IO €€ KOPPEKTHUPOBKE, a TAKKe JIJIs
COBEPILIEHCTBOBAHUSI METOJUKH OOy4Y€HHs, OpraHu3aluu Y4eOHOW paboThl H
OKa3aHUs MHAUBUIyaJIbHOM MOMOIIK 00y4YaroIMMUCS.

Kpurepnu onieHK# 3HAHMI CTY/ICHTOB NPHU NPOBEACHUHN TECTUPOBAHUS

OueHka «3a4TeHO» BBICTABISECTCS TPU YCIOBUU TMPABUIBHOTO OTBETA
cTyneHTa He MeHee YeM 50% TeCTOBBIX 3a/ITaHUM.

OueHka «He3a4YTEHO0) BBICTABJISIETCS NMPU YCIOBUU MTPABUIIBHOTO OTBETA
cryneHTa MmeHee yeMm 50% TeCTOBBIX 3a/1aHUM.

KpuTtepum oieHKH 0TBETOB HA 3a4eTe € OLEHKOM

OneHka «OTJIMYHO0» BBICTABISAETCS CTYIEHTY, KOTOPBIN:

1) rry6oko, B MOJHOM OOBEME OCBOWJI MPOTPAMMHBIN MaTepHall, W3Jiaract
€ro Ha BBICOKOM HAyYHO-TEOPETUYECKOM YpPOBHE, HU3y4uJ OO0SA3aTEeIbHYI0 WU
JOTIOJTHUTENBHYIO JIUTEPaTypy, YMEET MNPABWIBHO HCIOJIb30BaTh 3BAaHUS MpU
PErMOHAJILHOM aHAJIN3€E, OPUEHTUPYETCS B COBPEMEHHBIX MTpolemMax OUOI0ruuy;

2) yMeno NOpUMEHSIET TEOPETHUYECKHE 3HaHHUS 10 MHUKPOOHOJOTHU TpHU
pELICHUH MPAKTUYECKUX 3a/1a4;

3) BHageeT COBPEMEHHBIMHU METOJAMH HCCIEAOBaHUS B MHUKPOOHMOJIOTHH,
CaMOCTOSATENbHO MOTMOJIHAET U OOHOBJISIET 3HAHUS B X0J1€ Y4eOHOI paboThlI;

4) npu OCBELIEHWH BTOPOCTEIEHHBIX BOMPOCOB BO3MOXKHBI OJIHA JBE
HETOYHOCTH, KOTOpPBIE CTYIEHT JIEFKO MCIpaBIseT IOCIIE  3aMe4yaHUs
IIPENo1aBaTEeIs.

OueHKy «X0pOoII0» MOJy4YaeT CTYIEHT, KOTOPBIM:

1) packppln coaepxaHue Bompoca B 00beMe, MPeayCMOTPEHHOM
IpOrpaMMoOil, U3y4rJ1 00s3aTEeNbHYIO TUTEPATYPy 110 MUKPOOUOJIOTHH;

2) rpaMOTHO M3JI0KWJI MaTepual, BIaeeT TEPMUHOJIOTUEN;

3) 3HaKOM C METOJaMHU HCCJIEIOBAHMUS B MUKPOOMOJIOTHMH, YMEET YBSA3aTh
TEOPHUIO C IIPAKTUKOM;
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4) B U3JI0KEHUU JTOMYCTUI Psii HETOYHOCTEW, HE MCKAKAIOIINX COJACpIKAHUS
OTBETAa Ha BOIIPOC.

O1ieHKa «y10BJIETBOPUTEJIBHO» CTABUTCS CTYJICHTY, KOTOPBIA:

1) ocBOMJI ITPOTpaMMHBIN MaTEepHall IO MUKPOOHUOJIOTHH B 00beMe YUeOHUKA,
o0namaeT JOCTaTOYHBIMH JUIsI TPOJOJDKCHHSI OOY4YeHUS U MPEICTOSIICH
poeCCHOHATEHON AESITEIIPHOCTH 3HAHUSIMH, BBITTOJTHIIT TEKYIIIAE 3a/IaHMUS;

2) TpH OTBETe JIONYCTWJI HECYIICCTBCHHBIC ONIMOKH, HETOYHOCTH,
HapylIeHUsI TOCJIEIOBATEIBHOCTH  W3JIOKEHHUSI  MAaTepualia, HEJOCTAaTOYHO
apryMEHTHUPOBAHO M3JI0KHUII TEOPETUUECKHUE TIOJIOKEHUS.

OneHKa «HeyA0BJIeTBOPUTEIbHO)» BBICTABISAETCSA CTYJECHTY, KOTOPBIN:

1) oOHapyxuJsl 3HaYUTEIbHBIE MTPOOEIBl B 3HAHUU OCHOBHOT'O MIPOTrPAMMHOTO
Marepuana;

2) nOMyCTUJ MPUHLUNHUAIIBHBIE OMIMOKKA B BBIIOJHEHUH MPEAYCMOTPEHHBIX
IIPOrpaMMOM 3aJaHUM.

8. IlepeyeHb OCHOBHOM U JONOJHUTEILHON YU4eOHOM JIUTEPATYPBHI,
HE00X0AMMOM /151 0CBOCHUS AMCUUIIIMHBI

a) Ocnosnas numepamypa

1.Bupyconoruss u OWOTeXHOJOTHUS [DIEKTpOHHBIN pecypc]: yue6. / P.B.
benoycosa [u np.]. — Dnexrpon. nan. —Caunkrt-IletepOypr : Jlans, 2018. — 220
c. https://e.lanbook.com/book/

2.T'opoxosa, C. C. OCHOBBI MUKPOOHOJIOTHH, TPOU3BOJCTBEHHON CaHUTAPUH U
TUTHUEHBI: yueOHOoe mocobue. - 4-e uzn., crep. - Mocksa: UL "Akanemus", 2012. —
64 c.

3.'ocmanos, P.I'. MukpoOuonorus [ 1eKTpoHHBIN pecypc| : yueOHoe mocodue /
P.I'. T'ocmanos, A.K. INanuynnun, A.X. Bonkos, A.1. U6parumoBa. — DIEKTPOH.
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9. IlepedyeHnb pecypcoB HHPOPMAIUOHHO-TEJIEKOMMYHUKALIMOHHOM CEeTH
«AHTEpHET», HEOOXOAMMBIX JJI1 OCBOCHUS IUCHUIIMHBI(MOYJIS)

1.MunucrepcTBO cenbekoro xozsaucraa PO.- mcx.ru

2.Elibrary. ru (PUHII)- nayunas snekTpoHHass OubOmumoreka. — Mocksa, 2000.

http://elibrary.ru

3.Muposast nugposas oudmoreka - https://www.wdl.org/ru/country/RU/

4. Hayunas oubmioreka MI'Y umenn M.B. Jlomonocosa - http://nbmgu.ru/

5.Poccuiickas rocyaapcTBeHHas oubnmoreka - rsl.ru

6.becrutatnas snexkTpoHHast 6ubIMoTeKa - EMMHOE OKHO JIOCTYTIA K
o0pasoBaTesibHBIM pecypcam - http://window.edu.ru/

B) DNEKTpOHHBIE pecypchl ceTh «THTepHEeT»

HanmenoBanue [Ipunann | Anpec caiita | HanmeHoBaHue opranuzaiuu-
3JIEKTPOHHO- €XHOCTb BIIAJICJIbIIA, PEKBU3UTHI
OoubIMoTeUHOM JIOTOBOpa Ha UCMOJIb30BAHUE
cucrembl (ObC)
2 3 4 5
DJICKTPOHHO- croponHn | http://e.lanbo | OO0 «M3narenscTBO JlaHb»
OubIMoTeUHast SASI ok.com Cankr-IletepOypr Horosop Ne
cucTema 176 ot 12.11.2020r.
«3marenncTBo Jlanby» 21.12.2020 mo 20.12.2021rr.
(«Berepunapus u
CEIIbCKOE XO3SIHUCTBOY)
Polpred.com croponH | http://polpre | OOO «Iloampes cripaBOYHUKI
SAst d.com Cormamenue ot 05.12.2017r.
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DNEKTPOHHO- croponH | http://e.lanbo | OO0 «M3narenscTBO JlaHby
OoubmuoTeuHas St ok.com Cankr-IletepOypr JloroBop ot
cucTema 09/07/2013r.

«3parenbcTBO JIaHb» bes orpannuenus BpeMeHu
(Kypnaursr)

DJIEKTPOHHO- croponH | http://e.lanbo | OO0 «M3narenscTBO JlaHb»
OoubMoTeuHas ASt ok.com Cankr-IletepOypr Horosop Ne
cucTtema p 91 ot 09/07/2018r.
«M3marenscTBO JlaHby be3 orpanudeHust BpeMeHU
(KOHCOPIIYM CETEBBIX

AIIEKTPOHHBIX

OnOIMOTEK)

10. Meroau4yeckne yKka3aHus sl 00y4alOUIUXCs M0 OCBOCHHIO
AUCHUIINHBI(MOIYJIs1)

N3yyenue  gucuuiuiiHbl — «MHUKpOOHOJOTHS»»  OCYLIECTBISIETCS €
UCITOJIb30BAaHUEM KJIACCUYECKUX (POpM y4eOHBIX 3aHATHI: JEKLIHM, 1a00paTOPHBIX
3aHATHI, CAMOCTOSTENIBHONU PadOThI BO BHEAYJUTOPHOM 0OOCTaHOBKE.

PexoMenganum 1m0  MOArOTOBKE K  JIEKIHOHHBIM  3aHATHSM
(TeopeTH4ecKHid Kypc).

Jlekuma sBisgercs Beayumied ¢opmol  ydyeOHbIX 3aHsATHH. Jlekuus
IIpeIHAa3HAYeHa I M3JI0’KEHHsI IPENOoJaBaTeleM CHCTEMATHU3UPOBAHHBIX OCHOB
HAayyHbIX 3HAaHUW 1O  JUCUUIUIMHE, aHAJIMTUYECKOM HHpOpMaluu O
JUCKYCCUOHHBIX TpoOJieMaX, COCTOSSHUU M MEpPCHEKTUBAX MOBBIIICHUS KauecTBa
NUIIEBBIX MpoAykToB. Ha nexkmuu, Kak npaBuiio, MOJHUMAIOTCS Haubosiee
CJIO’KHBIE, Y3JIOBbIE€ BONPOCH! YUEOHOM AUCHUIUIMHBI.

Makcumanbabiii  3GdEKT JeKIus JaeT TOrjaa, Korja CTYJIEeHT 3apaHee
TOTOBUTCS K JIGKIIMOHHOMY 3aHSTHIO: 3HAKOMUTCSA C MpoOjieMaMu JIEKLUUHU 10
y4eOHUKY WIM MO MNpOrpaMMe AMCHMIUIMHBL. PekomeHmyeTcss mpocMaTpUBaTh
3aMKMCH MPEIbIAYIIEr0 y4eOHOTO 3aHATHS, UCXOAS U3 JIOTHYECKOTO €IMHCTBA TEM
y4eOHOM TUCITUTIIIUHBI.

B xoze nexuun CTyAeHTy 1enecoo0pa3Ho:

CrpeMuTbCcs HE K JOCJIOBHOM 3allMCH M3JaraéMoro ImpernojaBareiemM
y4eOHOro MaTepuana, a K OCMBICICHUIO YCIBIIIAHHOTO U 3alCH CBOMMU CIIOBaMU
OCHOBHBIX (DaKTOB, MBbICIEH JIEKTOpa; BbIPAOATHIBATH HABBIKA TE3UCHOTO
U3JI0’)KEHUS U HalMCcaHUs y4eOHOTO MaTepuana, BECTH 3alHCH «CBOMMH CIIOBaMU»,
BMECT€ C TE€M, HE JOIYCKas HCKAKEHHS WIM IOJAMEHBI CMbICIA HAYYHBIX
BbIpakeHU. OnpeneneHus, Ha KOTOpble oOpalllaeT BHHUMAaHHME MPEroaaBaTelb
anbo cioBaMu, JUO0 MHTOHALMEH, CIEAyeT 3alHuChiBaTh YETKO, 10CiIOBHO. Kak
IIPaBUJIO, TAKUE ONPEEIECHUS MPENOAaBaTeNb MOBTOPSET HECKOJIBKO pa3 WM J1aeT
IIOJ1 3aIUCh.
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1.0OcTaBnsATh B TETpaau JJIsl KOHCIEKTA JIEKIIMH IIUPOKHUE OIS, JTMOO BECTH
3aMyCcy Ha OJJHOW CTpaHHULE. ITO HYKHO JJISl TOTO, 4YTOOBI B ajbHEHIIIEM MOKHO
OBLII0 OBl BHOCHTH HEOOXOMMBIC TIOTIOJTHEHUS B COJICPIKAHHE JICKITNH U3
Pa3IMYHBIX UCTOYHUKOB: MOHOTpaduil, ydeOHbIX TOCOOMIA, TEPUOAUKH U JIP.

2. [TucaTtp Ha3BaHUE TEMBbI, yueOHbIE BOMPOCHI JEKIIUH Ha HOBOW CTPAHHUIIE
TeTpaau, YTOOBI JIETKO MOYKHO OBIJIO HAUTH HEOOXOAMMBIEC YICOHBIN MaTEpHAIL.

3. HaunHath KaXKayt0 HOBYIO MBICIIb, HOBBIN (DPArMEHT JICKIIUH ¢ KPACHOW CTPOKH;
3aroJIOBKU U TOJ3ar0JIOBKH, BaXKHEHIIIHE MOJI0KEHHS, HAa KOTOPbIE 00paIaeT

BHHUMaHHE MPENogaBaTeib, a TAKXKE OMPeIeNICHUs BIICIIThH: OyKBaMuU
OoJBIIETO pazMepa, YePHUIAMH JIPYTOTO I[BETa, JIMO0 NOTYEPKUBATD.

4 HymepoBaTh BCTpEUaroUIUecs B JIEKIUU Nepeunciienus uudpamu: 1,2, 3 .. .,
Wi OyKkBamu: a, O, B. . . [lepeunciienus mydine 3anucbiBath cronouom. Takas
3aMKUCh NPUIAET KOHCIIEKTY OOJIBIIYIO HATJIAIHOCTh M CLIOCOOCTBYET JyUllIEMY
3aMOMUHAHUIO y4eOHOTO MaTepHalia.

5. BeIpabotath yA0OHYyI0O W TOHSTHYIO [JIi CE€Osl CHUCTEMY COKpalleHUUd W

YCIIOBHBIX 0003HaU€HHI. DTO SKOHOMHUT BPEMS, MMO3BOJISIET 3alUChIBATh MaTEepHUall

KOKJIOM JIEKUMM TIOYTHU JIOCJIOBHO, JA€T BO3MOXXHOCTh CKOHIICHTPUPOBATh

BHUMAaHHE Ha COAEpPKAHWU H3JIaraeMoro marepuaja, a He Ha MEXaHUYECKOM

polecce KOHCIIEKTUPOBAHMUS.

[To OKOHUYaHUIO JIEKIHH 11eJIecO00pa3HO A0padaThIBATh €€ KOHCIIEKT BO BPEMs
CaMOCTOATENLHON paboThl B TOT K€ JIEHb, B KpallHEM ciydyae, He IMO3JHee, YeM
cnycTts 2-3 AHs MocIie €€ MPOCIYIIUBaHus. ITO BaXKHO MOTOMY, UTO €Ile He 3a0bIT
y4eOHBbI MaTepuall JICKIUU, CTYJEHT HaXOJUTCS TOJl €€ BIEYATJICHHEM, Kak
MPABUJIO, SICHO TIOMHUT YyKa3aHUs MPENOJABaTEls, XOPOLIO OCO3HAET, YTO EMY
HETMOHATHO U3 MaTepuaia JEKINH.

PexoMeHmanmum 1Mo  MOArOTOBKe K  JA0OPATOPHBIM  3aHATHSAM.
JlaGopaTopHble 3aHSTHS TPOBOIATCS B CIEIHAIM3UPOBAHHON JTAOOPATOPHUHU.
[Ipexxne yeM HayaTh 3aHATUU B JJAOOPATOPHUM CTYJAEHT 3HAKOMUTCS C MpaBUIIAMU
TeXHUKH Oe3zonacHocTH. Ha paGodyem cTOj€ [OMKHO HAXOAUTHCS TOJBKO
HE0OX0oMMOe 000pyAOBaHWE W TPUOOpHI i 3amuceid W pacdyeToB. CTyAeHT
MPUCTYIAET K BBIMOJHEHUIO JaOOPATOPHON pabOThI TOJBKO MOCIE O3HAKOMIIEHUS
C onucaHueM padoOThl U MOATOTOBKU K HEW. 3ampelaercs BKIOUYaTh Kakue JHOo
npuOOPBl WM CXEMBbI 0€3 MpenBapUTENIbHON MPOBEPKU UX IMPENojaBaTesieM WU
nabopantom. [locie okoHuaHus pabOTHI CTYACHT JOJDKEH CIaTh JIA0OpaHTy
BbIJIAaHHBIC TMPUHAJJICKHOCTH, MPUBECTH B TOPAIOK padbouee MeCTO, MOJIYYHTh
OTMETKY B JKypHaJI€ O BBIMOJHEHUU PAOOTHI, MIPEABSIBUB JIJISi TOTO MOTyYEHHBIE
pEe3yAbTaThl MPENOAABATEIIIO.

PexomeHmanmu 1O TOATOTOBKE K BBHIMOJHEHHUIO pPaboThl. He HaumHaiiTe
BBITMIOJIHEHHE OIbITa TOKAa HE YSICHUTE ceOe MOJIHOCTHIO €ro IeNib, METOA U He
COCTaBUTE IUIaH MPOBEACHUS ONbITa. Tak Kak BpeMsi MPOBEACHUS OIbITa
OTpaHUYEeHO YYEOHBIMM YacaMH, OTBEJECHHBIMHU Ha HEro, TO BCIO MOJATOTOBKY
HEO0OXOAMMO MTPOBECTH CAMOCTOSITEIBHO JI0 3aHSATHUH.

JIs TOATOTOBKM K OINBITY NPOUYTUTE PYKOBOACTBO K pabore. BrisicHute B
npoliecce YTEHUs, a B cllydyae HEOOXOJMMOCTH — Ha KOHCYJIbTAIlMU C
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MpEnoAaBaTelieM HE MOHSATHbIE BOIpPOCHL. Eme pa3 mpoyture pyKOBOACTBO, HO
Tereph B JTaOOpaTOpuu, UMesl Tepes] ria3aMu TPUOOPHI ISl TTPOBEACHHS OIBITA.
Pazbepurech B TpeOOBaHMIX, KOTOPHIE HAAO0 MPEAbSIBUTH K HACTPOUKE MPHUOOPOB
U YCTAaHOBKE B IIEJIOM, YTOOBI OOECTEUUTh HAWIYUIIUE PEe3yiabTaThl ombiTa. [[ms
3alMCH PE3YIhTATOB HM3MEPEHHS TMOJATOTOBBTE 3apaHee TaOJMWIIbI, BKIIOYAIONIUE
KaK caMHM U3MEpPEHHMs, TaK U UX norpemHoctu. K cienyromemMy 3aHATHIO CTYACHT
TOTOBHUT OYEPEIHYI0 pabdOTy W MPEABSBISIET OTYET O PabOTe, BHIMOJHEHHON Ha
peapIayIeM 3auaTud. PaboTta cauTaeTcsi OKOHYATEIBbHO CAAHHOM IMOCIHE 3aIlUTHI
oruerta. Eciam pesynbrar He corjacyercss ¢ TaOMUYHBIM 3HAYEHUEM, TO
HE00X0AMMO OOBSICHUTH MPUYMHBI pacxokaeHuid. [Ipu npomycke 3aHaTHs JaHHAs
nabopaTopHasi paboTa BBINOJHAETCS B 4Yachl CaMOIMOJATOTOBKH K CIEAYIOIIEMY
3aHATUIO.

Jlokaan — 370 MyOJIUYHOE COOOIIEHUE, MPEACTABIISIONIEE COO0M pa3BEepHYTOE
U3JIO’KEHUE Ha omnpesesieHHy0 TeMy. OH OTJM4YaeTcss OT BBICTYIJIEHHH OOJbIINM
00beMoM BpeMeHH — 20-25 MUHYT (BBICTYIUICHUS, KaK IPAaBUJIO, orpaHudeHsl 10-12
MuHyTamu). Jlokian Takke MOCBSIIEH Oojiee IIMPOKOMY KpPYry BOIIPOCOB, Ye€M
BBICTYILICHUE.

Tunuynas omuOKa JOKIAAYUKOB B TOM, YTO OHM H3JIararoT COJACpKaHUE
npoOJIeM JO0KIa/ia SA3bIKOM KHUTH U KYPHAJIOB, KOTOPBIM TPYAHO BOCIPUHUMAETCS
Ha CIyX. YCTHas M MUCBMEHHAas pedb CTpoATcs mo-pazHomy. Hanbonee ymnoOnas
JUISL  CIIyXOBOTO BOCTIpUSITUSL (Ppa3a COIEPKUT 5-9 CMBICIOBBIX €IUHUII,
MIPOM3HOCUMBIX Ha OJHOM B3JI0XE. OJTO COOTBETCTBYET OOBEMY OIEepaTUBHON
naMATH 4esoBeka. B mepBbie 5 ceKyH[ IOKIIaa CIoBa, MPOU3HECEHHBIE CTYJAEHTOM,
yIEP>KUBAIOTCS B MaMATH €r0 ayAuTOpuu Kak 3BydaHue. llemecoobpazno mosromy
3a 5 cexkyHa cdopMHUpOBaTh 3aBeplIeHHYI0 (pa3zy. IOTo obOecrneuuBaeT ee
OCMBICJICHHE CITYIIATEIISIMU JI0 TIOCTYIUIEHUSI HOBOTO 00beMa MH(pOpMaIuu.

Hpyras tunuyHas ommoOKa JOKIAJYUKOB COCTOUT B TOM, YTO UM HE yHaeTcs
BBIZIEP)KAaTh BpeMs, OTBEACHHOE Ha JoKjaa. UToObl n30ekaTh 3TOM OIIMUOKH,
HEOOXOAMMO, HaKaHyHE TMPOYUTaTh JOKJIaJ, BBISICHUB, CKOJBKO BpEMEHU
noTpedyercss Ha ero urteHue. Jlyis ynoOcTBa jKelaTreabHO NPsIMO Ha CTpaHMIlAX
JIOKJIaia MMPOBECTU pacyeT BPEMEHHU, OTMEYas, CKOJIbKO OPUEHTUPOBOYHO YHAET Ha
YyTeHUe 2, 4 CTpaHUIL U T.1I.

3aBepiieHre padoThl HaJ JOKIAJAOM MPEINoJiaracT BbIICJICHUE B €r0 TEKCTE
TJIABHBIX MBICTICH, apryMeHTOB, ()aKTOB C TOMOIIbI0 a03alleB, MOTYCPKUBAHHEM,
WCIIOJIb30BAaHUEM Pa3IMYHbIX 3HAKOB, YTOOBI CMBICIIOBBIE OOpa3bl JIOKJIa/aa
MIPUOOPENTN U 3pUTEIBHYIO HATJIATHOCTD, 00JIETYaroyt0 paboTy ¢ TEKCTOM B XOJIe
BBICTYTLICHHUS.

MeToanyeckue peKOMEHJAIMH MO MOArOTOBKE K 3a4eTy C OLEHKOM.
N3yyenne qUCIUIUIMHBI 3aBEpIIaeTcs caadei ooyyaromumucs 3a4eToM. Ha 3adere
C OIICHKOW OTpeseNisIeTCsl Ka4eCTBO M OOBEM YCBOCHHBIX CTYJACHTaAMH 3HAHUU.
[TonroroBka Kk 3adery — MPOLECC MHAUBUAYAIbHBIA. T€eM HE MEHEE, CYIIECTBYIOT
HEKOTOpbIC MTpaBujia, 3HAaHUS KOTOPBIX MOTYT OBITh IMOJIE3HBI JJI BCEX.
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B Xxome mnoAaroroBku K 3adery OOydyarolMMcs  JIOBOJATCS —3apaHee

NOATOTOBJIEHHBIE BONPOCHl 1O jaucuuiuinHe. [lepedeHb BOOpOCOB IS
nuddepeHIIMPOBAHHOTO 3a4eTa COACPKUTCS B TaHHOM pabodeii mporpaMme.
B mpennBepun 3ayerta npenojaaBaTesb 3a0JarOBPEMEHHO MPOBOAHUT TPYMHIIOBYIO
KOHCYJIBTALIMIO U, B CIIy4ae HEOOXOJUMOCTH, WHIUBHUIYAJIbHbIE KOHCYJIBTALMHU C
oOyuarormumucs. [lpu TmpoBeneHWHM KOHCYJIbTAIMKM 0000IIAeTCsl TPONICHHBIN
MaTepual, pPAacKpbIBA€TCS JIOTMKA €ro H3y4YeHHs, MPUBJIEKAECTCS BHUMAaHHUE K
BOIIPOCAM, MPEJACTAB/SIOIIMM  HauWOOJbIIME TPYAHOCTH JJIs BCEX WJIH
OOJBIIMHCTBA OOYYaIOIIUXCS, PEKOMEHIyeTCsl JUTeparypa, HeoOXoaumas st
MOJATOTOBKH K 3a4€Ty.

[Ipu moAroToBKEe K 3a4eTy OOydYarolirecsi BHUMATEIbHO U3y4aloT KOHCIEKT,
PEKOMEHIOBAaHHYIO JINTEPATypy U JINAl0T KPAaTKHUE 3alKiCH M0 KaXXJI0MY BOIPOCY.
Takast MeToIMKa MO3BOJISET MOJIYYUTh MIPOYHBIE U CUCTEMATU3UPOBAHHbBIC 3HAHUS,
HEOOXOJMMbIE Ha 3audere. 3aJoroM YCIeuIHOM caadu anddepeHnrpoBaHHOTO
3ayeTa SBJSIETCS CUCTEeMaTH4yecKas padoTa HaJl y4eOHOW AMCUMILIMHOW B TEUEHHE
rona. HakanyHe © B Tmepuoa HSK3aMEHAIIMOHHOM CecCMu HeoOxoauma H
LeJICHANPaBJICHHAs! MOATOTOBKA.

HaunHath MOBTOpEHUE PEKOMEHIYETCS 32 MECAI-IIOJITOpa O Hayalla CECCHUMU.
[loAroToBKYy K 3a4yeTy >KelaTelbHO BECTH, MCXOAS W3 TPEeOOBAHHUN MPOTrpaMMBbI
y4€0HOM TUCIUIUIMHBL. DTUM JOKYMEHTOM pa3pelIeHo MOJIb30BaThC HA SIK3aMEHE.

['oTOBSICH K 3a4eTy C OLIEHKOW, JIydll€ BCEro COYETaTb IOBTOPEHHE IIO
MPUMEPHBIM  KOHTPOJBHBIM BOIIPOCAM C TAapaJUIeIbHBIM TOBTOPEHHUEM IO
nporpamme yu4eOHOH TUCIUILTUHBI.

Ecin B pacnopspkeHHMH CTyZIEHTa €CTh HECKOJIBKO JAHEW Ha MOArOTOBKY, TO
LEJIECO00pa3HO ONPEAETUTh IpadUK MPOXOXKACHUS BOIPOCOB M3 pacyera, YyToOb
OCTaJIOCh BpEMsI Ha TIOBTOPEHNE Haubosee TPy THbIX.

OOyuaromuecs, HMMEIOIIHUE  33J0DKEHHOCTh WM HEUCHPABIICHHBIE
HEYIOBJIETBOPUTEIIbHBIE OLIEHKH [0 CEMUHAPCKUM 3aHATUAM, K 3a4€Ty C OLICHKOU
HE J0MYCKaIOTCSl.

B xoze chmaum 3adera ¢ OLUEHKOM YYMTBIBAETCA HE TOJBKO KAayeCTBO OTBETA,
HO U TEKylllasg yCIeBaeMOCTh oOywyarouierocs. BemoMocTs mociie ciadu 3ayera ¢
OLICHKOM 3aKpbIBAETCS U CAAETCS B yUEOHYIO 4acTh (paKyJybTeTa.

11. UndopmManmoHHbIe TEXHOJOTHU U MPOrPAMMHOE O0ecneyeHue

[lepeuenr  WHGOPMALMOHHBIX  TEXHOJIOTUH,  HUCHOJB3YEMBIX  MpH
OCYILIECTBICHUHN 00pa30BaTEIbHOIO Mpolecca Mo AUCHUTIINHE:

- TEXHUYECKHE CpEACTBA: KOMIIBIOTEpHAs TEXHUKAa M CpEICTBa CBS3U
(mepcoHanbHble KOMIBIOTEPHI, IPOEKTOpP, UHTEPAKTUBHAS JI0OCKA, BHUJIEOKAMEPHI,
aKyCTHYECKasl CUCTEMA U T.JI.);

- METOABl OOy4YeHHUs C WCIOJIH30BAaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHN
(TeMoHCTpaIys MyJIbTUMEINHHBIX MaTEPUAIOB U T.1.);

- mepeueHb HHTEpHET-CEpBUCOB M DJEKTPOHHBIX PECypcoB (IIOMCKOBBIC
CHUCTEMBI, D3JIEKTPOHHAs T0uYTa, NPOPECCHOHATbHBIE, TEMATUYECKHUE YaThl H
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bopyMbl, CUCTEMBI ayAuO M BHUACO KOH(EPEHIMI, OHJAWH HSHUUKIONEAUH H
CHPAaBOYHHUKH; JIEKTPOHHBIE YU€OHBIE U yUeOHO-METOINUECKUE MATEPHAIbI).

IIporpammHoe o0ecrieyeHue
(IMIIeH3MOHHOE M CBOOOJTHO pacnpocTpaHsaeMoe),
HCIO0JIb3yeMoOe B Y4eOHOM nmpouecce

Office Standard 2010 Open License: 61137897 ot 2012-11-08

Windows 8 Professional Open License: 61137897 ot 2012-11-08

Windows 7 Professional Open License: 61137897 ot 2012-11-08

Windows 8 Open License: 61137897 ot 2012-11-08

AutoCAD Design Suite Ultimate, | O6pasoBarensuas nurensus (Cets) Ha Education Master
Building Design Suite, 7710 Suite 2015. Boigana Jlarl’AY-Uudopmaruka, Maxaukana.
Maya LT, Autodesk® VRED, Cpoxk neicTBUsI IMIICH3UH — 3 TO/Ia.

Education Master Suite

Turbo Pascal School Pak http://sunschool.mmcs.sfedu.ru/courses

Pascal ABC.NET http://mmcs.sfedu.ru

CnpaBounas nipaBoBas cucrema KoncynpsranT [lnroc. http://www.consultant.ru/

12. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOI 11
oCyleCTBJICHHs 00pa30BaTeJIbHOIO Ipolecca
CraHaapTHO-000pY/IOBaHHBIE JIEKIIMOHHBIE AyJUTOPUH, JIJIsl IPOBEACHUS JICKIUH.
Jns mpoBeneHWs 3aHATHM HWCIONB3YIOTCSA JIEKUMOHHAs ayautopusst Ne 123 wu
npaktukyM Ne 247. Hamuuue nabopaTOpHOTrO 0OOpYIOBaHUS [Jisi MPOBEACHUS
1a00paTOPHO-TIPAKTUYECKUX  3aHATUH  (MHUKPOCKOIBI, LEHTpU(YTHU, BECHI
aHAJIMTUYECKHE, TUCTUILIATOP, TEPMOCTAThI, CyIINUIbHbIE MKadbl U Ap.). [lnakarsl

Y CTEHJIBI.

13. OcoOenHoCcTH peayu3anuy JUCHUIINHBI 1 HHBAJIUIO0B M JIUIL €
OrpaHUYEeHHBIMHU BO3MOKHOCTSIMHU 3/10POBbSI

OOyyaromumcest C OrpaHU4YECHHBIMU BO3MOXHOCTSIMU 3J10pPOBbSI
MPEIOCTABISAIOTCS CHelUaIbHble YYEOHUKH M ydyeOHble MocoOusi, WHasg y4yeOHas
JUTEpaTypa, MPEAOCTABICHUE YCIYI aCCUCTEHTa (IIOMOILIHUKA), OKa3bIBAIOLIETO
00y4YarommumMcsi HeOOXOIUMYIO0 TEXHUYECKYIO ITOMOIIIb.

a) 119 cJ1a00BUAAIUAX

- Ha 3ayere MPHUCYTCTBYET AaCCHUCTEHT, OKAa3bIBAIOLIUN  CTYAEHTY
HEOOXOMMYIO MOMOIIb C YY€TOM MHIWBUIYaJbHBIX 0COOEHHOCTEN (OH MOMOTaeT
3aHATH pabouee MeCTO, MEePeBUTaThCs, MPOUYUTATh U OPOPMUTH 3aJaHHE, B TOM
YHClie, 3aMUChIBast O/ TUKTOBKY);

- 3@/1aHUA ISl BBINOJIHEHHUS, a TaKXKe MHCTPYKIUS O TMOPSIKE MPOBEACHHUS
3a4eTa M IK3aMeHa 3aYMThIBAIOTCS ACCUCTEHTOM;

- TNHCbMEHHBIC 3aJaHUs BBINOJIHSIOTCA Ha Oymare, HaJMKTOBBIBAIOTCS
ACCUCTEHTY;


http://sunschool.mmcs.sfedu.ru/courses
http://mmcs.sfedu.ru/
http://www.consultant.ru/
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- obecriedynBaeTCsl MHIUBUyaIbHOE paBHOMEpHOE ocBenieHre He menee 300
JIIOKC;

- CTYACHTY JUIsl BBITIOJHEHUS 3aIaHUS TIPU HEOOXOIUMOCTH TPEIOCTABIISETCS
YBEIIMYUBAIOIIIEE YCTPOUCTRO.

0) MJIM TJIYXUX U CJ1a00CHbIIIAIIUX:

- Ha 3ayeTe MNPUCYTCTBYET AaCCUCTEHT, OKAa3bIBAIOUIUUA  CTYJICHTY
HEOOXOMMYIO TIOMOIIh C YI4ETOM HMHAUBUAYATbHBIX OCOOCHHOCTEH (OH MOMOTaeT
3aHIATh pabodee MECTO, MePEABUTATHCS , TPOUUTATh U OOPMHUTH 3aJaHUE, B TOM
YHCIIe, 3aMUChIBAs MO/ AUKTOBKY);

- 3a4eT MPOBOJIUTCS B MUCbMEHHOU (popme;

- o0ecneynBaeTcsl HaTM4YKMe 3BYKOYCHIIMBAIOIIEH alapaTypbl KOJUIEKTUBHOTO
UCIIOJIb30BaHUS, TIPU  HEOOXOAMMOCTH  MOCTYMAIOMIMM  MPEJOCTABISICTCS
3BYKOYCHJIMBAIOIIIASl alllapaTypa UHIUBUIYAIbHOTO MOJIb30BaHMUS.

- 110 KEJIAHUIO CTYJIEHTa 3a4€T MOKET MPOBOJIUTHCS B MUCHMEHHOM (opMme.

B) Uil JIMIl ¢ HAPYUIEHUSIMM ONOPHO-IABUIATEIBLHOI0 ANNAPATAa (TAMKEJIbIMH
HAPYUIEHUSIMM JABHUTraTeJbHbIX (PYHKUMA BepPXHHUX KOHEYHOCTEl W
OTCYTCTBHSI BEPXHUX KOHEYHOCTE):

-ITUCbMEHHBIC 3aJIaHus BBITIOJTHSIFOTCS Ha KOMITBIOTEPE co
CIEUAIM3UPOBAHHBIM TIPOTPAMMHBIM OOECTICUCHUEM WU HAJUKTOBBIBAIOTCS
ACCUCTEHTY.

-110 KEJIAHUIO CTYJIEHTA 3a4eT IPOBOJUTCS B YCTHOU (hopMme.
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Jlono/iHeHUs1 ¥ U3MEHEHHUs B pa0d0o41yI0 NPOrpaMmy AUCHUIITHHBI
Buecennbie n3menenus Ha 20 /20 yueOHBIN TOA
YTBEPXIAIO

npopexmop no yyebHol pabome

M.JI. Myxaunos

« » 20 2.

B nporpammy nucuMmivHbl (MOayJis) «MUKpOOHOTOT U
o HarmpasiieHuro moarotoBku 06.03.01 «buomiorusy»

BHOCATCA CICAYIOMNC N3MCHCHUA:

IIporpamMma nepecmMoTpeHa Ha 3aceJaHUM Kadeapbl

IIporokoi Ne oT r.
3aBenyromuii kadenpoit
AxmenoB M.M. npodeccop

(pammust, ©MsL, OTIECTBO) (y4eHoe 3BaHHE) (oamuce)

OnoOpena
[Tpencenarens METOAUYECKONH KOMUCCHH (PaKyIbTETa arPOIKOIOTHH
Canykoa A.Y. JIOIEHT / /

(pamunus, ums, omuecmso) (vueroe 3BaHHE) (moamuce)

« » 20 1.
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JIucr perucrpaunu nuzmenenuii B PI1J1

n/n | Howmepa pa3nenos, | Jlokyment, B kotopom | Ilogmuce | Pacmmdposka [Hara
IZIe IPOU3BENEHBl | OTPA’KEHBl H3MECHEHHUS MIOJIIUCHU BBEJICHUS
U3MEHECHUS W3MECHEHUN
1.
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AHHOTALUA

paboueti npoepammsl oucyuniunsvl «Mukpobuonoausay , Hanpaesietue
noozomosku 06.03.01 — «buonozusy,nanpagienHocms (Mpoghub) n0O20MosKuU
«Obwas buonozusny, Kearugurayus —oakaiasp, opma ooyuenus — OUHAas

Heabio u3ydeHus Kypca sBiaseTcss (GOPMHPOBAHUE Y CTYJICHTOB KOMILJIEKCA
HAay4YHBIX 3HAHUKM II0 COBpPEMEHHOM MuKpoOuojormn. B pamkax Kkypca
paccMaTpuBaeTCs CTPOCHHE MHUKPOOPTaHW3MOB, OTHOCSIIUXCS K  IApPCTBY
Prokariota, momenam Eubacteria u Archebacteria, a Taxke BHEKIETOUHBIX (HOpM
KU3HH, W3Y4aeTCs CHCTEMaTHhKa, OCOOCHHOCTH MeTaboJiM3Ma, paclpocTpaHeHuE,
o0pa3 KH3HHU, pojib B Onocdepe, MpUMEHEHUE B HAPOHOM XO3SHCTBE M 3HAUCHHUC
B 31paBooxpaneHur. Ocoboe BHUMaHWE YIEICHO BOMPOCAM TPOUCXOXKICHUS U
SBOJIIONMM PA3IMYHBIX TPyHH OaKTepuii B CBETE COBPEMCHHBIX ITOHATHH B
MOJICKYJISIPHOW OMOJIOTHH, pAaCCMaTPUBAIOTCS POJIh M 3HAYCHHE MUKPOOPTaHU3MOB
B INIOOAILHBIX KPYTOBOPOTAX BEHIECTB B Orochepe, PyHKITNS MUKPOOPTaHU3MOB B
Pa3BUTHUU M CTAHOBJICHMHM IUIaHETHI. YacTh Kypca OTBOJUTCS Ha PacCMOTPCHHUE
BOTIPOCOB, CBSI3aHHBIX ¢ MOP(OIIOTHEH, PEPOTYKITUEH 1 3HAUSHUEM BUPYCOB.

3agaum: JaThb TIOHATHE O COBPEMEHHOH CHCTeMaThke OakTepui,
IIO3HAKOMHTH C DKOJIOTHEHN, PaCIpOCTPAaHEHUEM, ITPOUCXOXKICHUEM U 3BOJIFOLUEH
HamOoJjiee KPYMHBIX TAaKCOHOB MHKPOOPTaHU3MOB, JaTh XapaKTEPUCTUKY
OMOJIOrMYECKOT0 CBOEOOpa3Hus BHUPYCOB, ONIPENEIUTH POJIb U 3HAUECHUE OaKTepHil
U BUPYCOB B Onoc(epe U )KU3HU YeIOBEKa.

Jucyunauna b1. O.13 «Mukpo01o0rus» OTHOCUTCS K 0a30BOM YacTh
bnoka 1 «/lucuurmnunsl (MOAyJN)», OCBauBaeTcsi B 1 cemectpe.

Tpebosanuss K pe3ylbTaTaM OCBOCHHUS MUCIHUIUIMHBI. B PE3yJbTaTe OCBOCHUS
JTUCHMIUIHHBI popmMupyrorcs cieayromue kommnereHimu: OITK-5.

Kpamkoe codeporcanue nucuunnunsl: ctopust Mmukpoouoaoruu. Mopdgomorus u
LUTOJIOTHSI MUKPOOPraHu3mMoB. (DHU3MOJIOTHSI MUKPOOPraHu3MoB. Bupycel.
bakrepuodaru. Mudekuus. UmmyHurer.

Obwas mpyooemkocms TUCUUIUIMHBI cOCTaBiseT 4 3ad. ef. (144yacoB).

Hmoeoswiii kKoHmpoib IO JUCUUIUIMHE: 3a4€T C OLICHKOM

K.B.H., fo1ieHT O.Il.Caknaudupon
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