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1. Ienu u 3agaum AUCHUTLINHBI

Heabio uzyyeHus Kypca sBisieTcss GOpMUPOBAHUE Y CTYJICHTOB KOMILIEKCA
HAay4YHBIX 3HAHUHW II0 COBpPEMEHHOM MuKpoOumojormn. B pamkax Kkypca
paccMaTpUBAETCAd CTPOCHHE MHUKPOOPTraHU3MOB, OTHOCSIIMXCS K ILAPCTBY
Prokariota, nomenam Eubacteria u Archebacteria, a Takke BHEKIECTOYHBIX (OpM
JKWU3HU, U3Y4aeTcs CHUCTEMAaTHKa, OCOOCHHOCTH MeTa0oJIM3Ma, paclpocTpaHEHUeE,
o0pa3 KU3HHU, poib B Ouochepe, MpUMEHEHHE B HAPOJHOM XO3SICTBE U 3HAUCHHE
B 3/paBooxpaHeHnrd. Ocoboe BHUMaHHUE YJACJICHO BOIPOCAaM IPOMCXOXKICHUS W
ABOJIIONMM PA3JIMYHBIX TPYIN OakTepuid B CBETE COBPEMEHHBIX IOHSATHHA B
MOJIEKYJISIPHOM OMOJIOTHH, pacCMaTPUBAIOTCS POJIb M 3HAYCHUE MUKPOOPTaHU3MOB
B I100aJIbHBIX KPYTOBOPOTAaX BEIIECTB B Onocdepe, PyHKIMS MUKPOOPTaHU3MOB B
Pa3BUTUU W CTAHOBJIEHUU IUIaHETHI. YacThb Kypca OTBOJUTCS HA PAaCCMOTPEHUE
BOIIPOCOB, CBSI3aHHBIX C MOP(OJIOTUEH, PEIPOIYKIIMEH U 3HAUCHUEM BUPYCOB.

3amauyu: JaTh TOHSATHE O COBPEMEHHOM CHUCTEMAaTHKE OaKTepuid,
MO3HAKOMUTH C JKOJIOTHEH, PaCIpOCTpaHEHUEM, TPOUCXOKIECHUEM U 3BOJIIOIUEH
HauOojiee KPYMHBIX TaKCOHOB MHUKPOOPTaHU3MOB, [aTh XapaKTEPUCTHUKY

OMOJIOTMYECKOT0 CBOCOOpa3usi BUPYCOB, ONPEACTUTh POJIb U 3HAUCHUE OaKTepUil U
BUPYCOB B Ouochepe 1 )KU3HU YeTIOBeKa.

2. [lepeyeHb MUIAHUPYEMBIX Pe3yJabTATOB 00y4eHHS M0 TUCUMILINHE,
COOTHECEHHBIX C MJIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOCHHS
00pa3oBaTeIbHOI MPOrpaMMBbI
[Ipotiecc u3yueHus TUCHUTUIMHBI HAMpaBieH Ha (OPMUPOBAHUE DIIEMEHTOB
CHEAYIOIINX KOMIIETEHIINM:

Komme- Conepxanue Pasznen B pe3yabTare u3dy4yeHusi pa3aeia AMCUUIIMHBI,
TeHIUH KOMIIeTeHIIUHN AMCUMILINHBI, o0ecnieuynBamero GopMupoBaHue KOMIETCHIIHA
(u1M ee 4acTn) odecnevyuBa- (WM ee 4acTH) 00y4aIOIIMICA T0JIZKEeH:
LU ITANbI 3HATh yMeTh BJIA/IETh
(popmupoBanus
KOMIIeTeHIIUHT
OIIK-5 -

CnocoOHOCTh NPUMEHSATH B MPO(eCCHOHAIBLHOM 1eITeJIbHOCTH COBPEeMEHHbIE NMPeICTABJIeHUs 00
OCHOBAaX OMOTEXHOJIOTHYECKUX U OMOMEeIMIMHCKHUX MPOU3BO/ICTB, FTeHHOM NHKEHEePUH,
HAHOOHMOTEXHOJIOTHH, MOJIEKYJISIPHOTO MOAETHPOBAHUSA;

NI-lopks Hemonctpupyer | Cucremaruka, Pacnpenenenue, | Onpenensate no | HaBbikamu
3HAHUS Mopoorus, KJIaccupUKALUS | XapaKTEPHBIM U3YYCHUS
COBPEMEHHBIX FeHEeTHKa OpraHWU3MOB MO | (DEHOTUIIUYECK | OCHOBHBIX TPYII
MpeJICTaBICHU 00 | MUKPOOPTaHU3MOB | TAKCOHAM B UM CXOJICTBAaM | MUKPOOPTaHHU3M
OCHOBAax COOTBETCTBUU C | 0COOEH OJTHOTO | OB, IPUMEHSIS
OMOTEXHOJIOTHYECK OTpeeNIEHHbIM | TEHOTHUIIA- MIPUHIIUIIBI
HX U Y IpU3HAKaMH, | BUJA; HOMEHKJIATypPHI;
OMOMEIUIIMHCKUX MPOIIECCHI 3HAYCHUE METOdaMH
MIPOU3BO/ICTB, KaTabojm3Ma Karabonm3Ma U | OmpeeeHus
TeHHOM (oHepreTnyecku | OMOCHHTE3A B 0OMEHHBIX
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WHXEHEPUH, it oOMeH) u MeTabonu3Me, MPOLIECCOB;
HaHOOMOTEXHOJIOTH O6nocuHTE3a UCIIOJIb30BaTh HaBBIKAMU
U, MOJIEKYJISIPHOTO (KOHCTPYKTHBH | JOCTHXKEHUS CO3JaHUA U
MOJEIUPOBAHUSL bIif 0OMEH) B TEHHOU U HCIIOJIb30BaHHUS
0OMEHHBIX KJIETOYHOU I'MO nun
IIpoLeccax; VHXECHEPUH, pecypcocbepera
OCHOBHBIE KJIETOYHBIX FOLIUX
HanpaBJICHUs U | OMOTEXHOJIOTUH | OMOTEXHOIOTHMA
OCTH)KEHUS , IMO mis U1
COBpEMEHHBIE CO3JaHHUs MPOU3BOACTBA
OMOTEXHOJOTHH: | SKOJIOTHYECKH | SKOJIOTUYECKU
TCHETUUYECKYIO M | 0€30MacHBIX, YUCTOU U
KJIETOYHYIO pecypcocbeper | Ge3omacHOU
WHXEHEPHIO; ArIINX NPONYKIUU
poib TEXHOJIOTU PaCTEHUEBO/ICTB
MUKpoopranusm | npoussoacrsa | a B AIIK.
OB B POAYKLUHU
KPYTrOBOpPOTE PacCTEHHEBOJICT
OHOJOTUYECKH Ba B AIIK
BaKHBIX
3JIEMEHTOB B
MIPUPOJIE
N-20nks | YMeer npumensts | Luronorns OCHOBHbBIE MIPUMEHSTD TEPMUHOJIOTHEH,
B MUKPOOPraHU3MOB ¢duzuko- OCHOBHBIE METOJaMHU U
IPO(hECCHOHAIEHO OOmas 6nonorus XHMHYECKHE METOJIBI HaBBIKAMHU
i eSTeTbHOCTH CrtpykTypHO- TIPUHIIATIBL, onodmsmueckoro | 1ab0paTOPHOTO
COBpEMEHHBIE ($yHKIMOHABHAS JIeXalue B u JKCIIEpPUMEHTA;
OpraHu3anus OCHOBE POCTa U OMOXUMHUYECKOTO | HABBIKAMH
NpeCTaBIICHNA 00 KJIETOK ¥ BUPYCOB pa3BHTHS uccienoBanusi K | 61
OCHOBax T'ucronorus OMOJIOTHYECKUX ouocucreMaMm, UACHTU(UKALIUN
6I/IOT€XHOJ'IOFI/I'~I€CK MOHeKy.HHpHaH O6T)eKTOB, OLCHHUBATH OpPraHu3MOB Ha
X u ouoorus (hnzuko- BITUSTHUC KJICTOYHOM U
OMOMETUIIMHCKHUX XUMHYECKHE ¢duznueckux TKQaHEBOM
MIPOU3BOJICTB, MIPOIIECCHI U (hakTopoB Ha YPOBHSIX;
TeHHOU MEXaHU3MBI, COCTOSTHHE nHpOopMaImei o
UH)KEHEPHH, 00yCIaBIMBaOIM | OMOJIOTHYECKUX | MOJIEKYJISPHBIX
HaHOOMOTEXHOJIOTH X 06BeKTOB, MeXaHH3Max
u, MOJ'IGKYJ'ISIpHOFO (1)I/ISI/IOJIOFI/ILIGCKI/I CTPOUTH KU3HEACITEIHbHOC
MOI[GJ'II/IpOBaHI/IS[ [ (1)YHKI_II/II/I Ha MOJACIN TH TKaHeﬁ;
pa3IUYHBIX OHMOJIOTUYECKUX criocobamu
YPOBHAX IPOLECCOB U uaeHTU(UKAINN
OopraHusanuu IIPpOBOJAUTD UX MHUKPOCKONIUPYEM
OMOJIOTMIECKUX MICCIIC/IOBAHUE C | BIX OOBEKTOB;
00BEKTOB, HIOMOIIBIO npueMamu
MeXaHU3MBbI THITOBBIX M3yueHus
JNeHCTBUS KOMITBIOTEPHBIX | KIJIETOK
BHEIIHUX IIporpamm; OHMOJIOTUYECKUX
(buznveckux pematb 00BLEKTOB;
MOJIeH Ha KUBBIE | CTAaHAAPTHBIE HaBbIKAMU PabOTHI
OpTraHU3MBI; 3a1aun Ha COBPEMEHHOMU
TEPMMHOIIOTUEH, | MPOGECCHOHANBH | yueGHO-HAYYHON
METOdaMU U OHu JCATCIIBHOCTHU anmnaparype npu
HaBBIKAMU Ha OCHOBE NPOBEJICHUH
1a60paTOPHOTO MTOJTYICHHBIX XUMHWYIECKAX




JKCTICPUMECHTA; 3HAHUH JKCTIEPUMEHTOB;
HaBBIKAMH MIPUHITATIOB METOdaMH
HaeHTU(UKAITMN | KIIETOYHOU pEeTUCTpaIy u
OpraHWU3MOB Ha OpraHU3aINH 00paboTKu
KJIETOYHOM U OMOJIOTHMYECKUX | PEe3yJIbTaTOB
TKaHEBOM 00BEKTOB, OMOJIOTUYECKUX H
YPOBHSIX; OMOXMMHUYECKHX | XUMHUICCKUX
nH(popMaIueit o u JKCIICPUMEHTOB
MOJICKYJISIPHBIX Oonou3nUeCcKUX
MeXaHU3Max OCHOB
KHU3HEEATSTLHOC | MEeMOpaHHBIX
TH TKaHEH; IIPOLIECCOB U
croco0amMu MOJIEKYIISIPHBIX
AaeHTU(UKAITIN | MEXaHH3MOB
MHUKPOCKOITUPYEM | KU3HEACITEIHHO
BIX 00BEKTOB; CTH IS )KUBBIX
pueMaMu OpraHWU3MOB Ha
U3yUCHUS Pa3HbIX
KJIETOK YPOBHSX UX
OMOJIOTHYECKHUX OpTaHMU3AIAN;UC
00BEKTOB TOJTB3YS
yueOHyI0 U
CIIPABOYHYIO
TUTEpaTypy,
CaMOCTOSITEIBHO
npuoOpeTaTh
HOBEIE
3HAHUS
N/1-3onks | Cocoben Bsenienve B pazHooOpasue HPUMEHSTH OCHOBHBIMH
IIPUMEHUTH B OHOTEXHOJIOTHIO MCTOIOB, COBPCMCHHBIC MCTOJaMHU
PO eCCHOHATBHO CrtpykTypHO- TTO3BOJISIONTNX AKCIIEPUMEHTAIb 6H0nomqecm:1x
i TeATENbHOCTH (byHKITMOHAIbHAS MIOJTHOLICHHO HBIC METO/IBI UCCJIC/IOBAHUN;
COBpEMEHHbIE OpraHu3aius KJIETOK | M3Y4YHUTh pabor ¢ HaBBIKAMH
Y BUPYCOB aHATOMHIO, OMOJIOTHYECKHMH | CAMOCTOSTEILHOTO
MpeACTaBICHUsS 00 M
€TOJIBI Mopdooruro u 00BbeKTaMH B MIPOBEICHUS
OCHOBaX HCCJICOJOBAaHUA B OKOJIOTUYCCKHUEC IIOJIEBBIX U HUCCJICAOBAHMA HA
OMOTEXHOJIOrHYECK MUKPOOHOJIOTUHI 0COOCHHOCTH abopaTopHpIX | OCHOBE
ng 51 Meroabl pacTeHuii B YCIOBHSIX; MIPUMEHEHUS
NOMCIUIINHCKUX MCCIICIOBAHUS B MIOJIEBBIX U OB BACHSTE METOJIOB
MPOU3BOJACTB BHUPYCOJIOTUU 1a00paTOPHBIX ABJICHHA, HAOJIIOICHUS U
HCCIICIOBAHMSX npotecchr, caszn | 2KCTIEPUMEHT;
M OTHOIICHHS, METO/1aMu paboTEHI
BBIIBIISIEMBIC B ¢ Ononornyecky-
XOZE MH 00BEKTaMH B
HCCIICIOBAHUS TIONICBRIX 1
HaBBIKU pabOTHI 11260paTOPHEIX
. | ycnoBusx
C COBpEMECHHOM
anmnaparypou
N]1-4onk.s | 3HaeT cnocoObl dusnonorus OCHOBHBIC MIPUMEHSTh OCHOBHBIMH
IpYMEHEHHUS B MUKPOOPTaHU3MOB, nabopaTopHbIe COBpPEMEHHBIE METOIaMH1
PO eCCHOHANBHO Cbmnon(ims[ W/WJIH TI0JICBBIC JKCIIEPUMEHTAITb 6Honomqe01<1:1x
i JesTeTbHOCTH paCTCHHIA, METO/IbI HBIE METO/IBI UCCIIe/IOBAHU;
COBpEMEHHbIE Mukosnorus, HCCIIEOBAHHS pabot ¢ HaBBIKAMH
[Iporo3zoonorus, OMOJIOTMYECKUMU | CAMOCTOSITETHHOTO
MpeICTaBICHHS 00 ® )
nopa FOxxuoro o0BeKTamu; MIPOBEACHUS
OCHOBAX peruoHa, OOBSICHITH HCCJICIOBAaHUS Ha




ouorexHonornueck | buonorus

HUX IIPOU3BOJICTB Pa3sMHOXCHUA 1
pa3BUTHS,
NmvmyHonorus,
VYuenwue 00
MH(DEKIHSIX,
dusnonorus
JKUBOTHBIX,
MMOYBEHHAS
MHKPOOHOJIOTHS,
CannrapHas
MHUKPOOHOIIOTHS,
MHuKpoOHOIOTHS
MHIIEBOM
MIPOMBINICHHOCTH,
YacTtHas
MHKPOOHOJIOTHS,
OCHOBEI
MEIUITHHCKUX
3HAHWHI

SIBIICHUS,
MIPOIIECCHI, CBSI3U
M OTHOIIIECHHS,
BBIABIISIEMEIE B
X0J1€e
HCCIIE0BaHHS;
u3araTh U
aHAJTU3UPOBATH
0a30ByIO
nHpOpMAITHIO B
obnactu
OMOJIOTHYECKUX
HaYK

OCHOBE
MPUMEHEHUS
METOJIOB
HaOIOICHUS 1
JKCIICPUMECHTA;
HaBBIKaMH cOopa,
00paboTKw,
aHam3a u
CUCTEMAaTH3aLUU
nH()OPMAITIH TI0
omosornu

3. MecTO IMCHUIIMHBI B CTPYKTYpe 00pa30oBaTeIbHOIl MPOrpaMMbl

Hucuumuna b1. O.13 «MukpoOuoaorus» 0THOCUTCS K 0a30BOM 4acTu
bnoxka 1 «/lucuunianael (MOAyNH )» TpOrpaMMbl OakajiaBpyuata M sIBISETCS

00s3aTENbHON JUISl U3yUEHHUS.

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

COOTBCTCTBHUHU C y‘-IGGHBIM IIJTAaHOM.

st ee yCHENIHOTO yCBOCHHS HEOOXOJMMBI BXOJHBIC 3HAHUS, YMEHHUS WU
KOMITETCHIIUM, TOJTYYEHHBbIE CTYJEHTAaMU Ha MPEIIIECCTBYIONINX Kypcax:
OOTaHWKH, HEOPTraHMYECKOW M OpraHuYecKor Xumuu. MUKpoOUOIOTHs
MOJATOTABINBAET CTYICHTOB, (POPMUPYS Y HUX KOMIIETCHIINH, HEOOXOIUMBbIE
JUTSL TIPOXOXKACHUS TIOCIEAYIOMMUX JUCITUIUIH: MOJICKYJIsIpHasi OMOJIOTHS,

OMOTEXHOJIOTHS.

3.1. Pasnemﬂ AUCHUIIIMHBI 1 MEKAUCHUIIJIMHAPHBIC CBSA3U C MOCJIECAYIOIINMHA
AUNCIHUIIJINHAMH

No

HaunmenoBanue odecrneynBarOmInx

NeNe pasnesioB 1aHHOM

n/n | (mocJaeayHnux) THCIUILINH AMCUHUILIMHBI, HEOOXOAMMBIX JIJIsI
HU3YyYEeHHUS MOCJIeYINX
JTUCIUILINH
1 2
1. | MonekynsipHast Ouosorus + +
2. buorexHonorus + +




4. O0beM IMCHUIJIMHBI B 324E€THBIX eIMHULAX ¢ YKA3aHUEM KOJIHYeCTBa
aKaJieMU4eCKNX YaCOB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy ¢
00y4arIMMHuCH ¢ IpenogasaresieM (10 BUAaM y4eOHbIX 3aHATHI) U HA
CAMOCTOAITEJILHYI0 PadoTy 00y4aromuxcst

Buj yueOHoit padoThl O01mas Tpy10eMKOCTh
Bcero 3 cemecTp
4acoB
Obwas mpyo0oemMKocnb.: 4achl 144 144
3a4ETHBIC €IMHUIIBI 4 4
AyoumopHule 3anamus (6ce2o), 6 m.u.: 54 54
JICKINH 18 18

npaktuueckue 3ansatus (I13) - -

naboparopubie 3aasTus (JIP) 36 36

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

MOATOTOBKA K MPAKTHYECKUM 3aHATHAM 25 25

CaMocTosATEIbHOE U3YUYEHUE TEM 40 40

ITonroroBka K TeKyIeMy KOHTPOJIO 25 25

IIpomesxcymounas ammecmayust 3auer ¢ 3a4er ¢ OIEeHKOU
OLICHKOM

5. Conep:kanue TUCUUIINHBI
5.1. Pa3nensl AUCHUILIMHEI 110 BUAAM 3aHSITHI

Ne HaumenoBaHue pa3ieJioB Bceero AyauTopHble CPC
n/n (4yacoB) 3aHATHSA (Yac)
Jlexkuun J3
1. | O0mas MUKpOOHOIIOTHS 75 10 20 45
2. | YactHas MEUKpOOHOIOTHS 69 8 16 45
Bcero 144 18 36 90




5.2. TemaTuyeckuii mJiaH JeKIUH

n/n Temvl nexyuti Konuuecmso
yacos
Paszoen 1. Obwas muxpodbuonoeus
1. | MecTo MEKpOOpraHu3MOB B MHpe KHUBOTO. HcTopust 2
MUKPOOHOJIOTUU
2. | Mopdosorust u muTONIOTUS MUKPOOPTaHH3MOB 2
3. | ®u3monorus MHUKpOOPraHU3MOB 2
4. | HacnencTBeHHOCTP M M3MEHUYHMBOCTH MHUKPOOPIaHH3MOB 2
5. | [IpakTndeckoe WCIIOIB30BAaHUE MUKPOOPTaHH3MOB 2
Paszoen 2. Yacmuas muxpobuonoausi
6. | Bupycsl. [lonoxenue o 5kMBOM MuUpe 2
7. | bakrepuodaru. [IpakTuyeckoe ucnoab3oBaHue 6aKTEpHOParos. 2
8. | 'enernka Mukpoopranu3smMoB. Myranuu, peKOMOUHALUH Y 2
MHKPOOPTaHU3MOB.
9. | Yuenne 06 wundexnuu. Dopmel unexuu. IMmyHuTeT 2
Bcezo uacos 18
5.3. TemaTu4eckuii IJIaH JJa0OPATOPHBIX 3aHATHIA
Konuuec
n/n Tembl nabopamopubIx 3aHAMuULl meo
yacos
Pasoen 1. Obwas muxpodbuonocus
1. | MukpoOuosorndeckast madboparopus u ee obopyaoBanue. MeTobl 4
MUKPOCKOIIVH.
2. | MUKpOCKOTIMYECKUN METOJ] HCCCI0BaHuUs: MOPHOJIOTHS U 4
CTpyKTypa OakTepuid, IPUTroTOBIEHNE (PUKCUPOBAHHBIX
MPENApaToB, MPOCTHIE U CIOKHBIE METOJIBI OKPACKHU.
3. | KyJIbTUBHPOBaHHE MUKPOOPTAaHU3MOB: IIUTATEIBHBIC CPEIbI U 4
METO/Ibl CTEPUIIU3ALINHN.
4. | BakTepHOJIOTHYCCKHIA METOJT UCCIICAOBAHUS: U3yUICHUE 4
OMOXMMHYECKUX CBOWCTB OaKTEpHH.
5. | BakTepHOI0rHUeCKHd METO] KCCIICIOBAHUS: BBIICIICHUE YHCTHIX 4
KYJbTYp OakTepuil.
6. | PacpocTpaHenne MUKPOOOB B IPUPOJIE U UX OOHAPYKECHHUE. 4
Muxkpoduiopa Tena yenoBeka.
Paszoen 2. Yacmnas muxpobduonozus
/. | MeTospl KyJIbTUBUPOBAHUSI BUPYCOB. 2
8. | Metop1 paboThI ¢ GakTeprodaramu. . 2
9. | I'eneTHUeCKHE METOIbI UCCIICOBAHNS MUKPOOPTaHU3MOB. 2
10. | Brosiornueckuii METOI UCCIIEIOBAHMUS. 2
11. | Ceponornueckue MeTOIBI  WCCIEJOBaHUs:  Hecnenuduyeckue 2
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(daktopsl 3amuThl. DaromTos.

12. | AnneprudecKkuii MeTo 1 UCCIICIOBAHMS. 2
Bcezo uacos 36
5.4. Conep:kaHue pa3iejoB THCHUUILIHHBI
No Haumenosanue Cooeporcanue pazdena Komne
n/n paszdena meHn-
yuu
1. | O6masn Tema 1. MecTo MHKpoopranu3MoB B Mmupe :xkuBoro. Mcropus | OIIK-5
MHKpoOHoIorusi | MuKpoouosoruu. Ilpeamer mukpodbuonoruu. O0Ias MUKPOOHOTIOT U

- Hayka, M3ydaoomas MOp(}OJIOTHI0, LUTOJOIHI0, OHOXHUMHUIO,
TeHETUKY, SKOJOTHI0O M CHUCTEMAaTHKy MHKpPOOPTaHH3MOB (OakTepui,
apxei, MHUKPOCKONMHUYECKMX TIpHOOB, MPOCTEHUIINX, BOJOPOCIEH,
BHUPYCOB).

VYyactue MHKpPOOPraHM3MOB B MHHEPAIN3ALMH  OPraHUYECKUX
BEIIECTB, PEryJSIUH Ta30BOr0 cOCTaBa arMoc(epsl, B OUYUCTKE
OKpYXalolled cpenpl OT TOKCHUYHBIX BEIIECTB, B IOAJEPKAHUU
IUIOJIOPOJIMsl TIOYBBI, B OOpa30BaHMM IIOJIE3HBIX HCKOIIAEMBIX, B
IIOJIyY€HUU KOPMOBBIX M IHILEBBIX MPOAYKTOB, TOIJIMBA, XUMHUYECKUX
PEaKTHBOB U JICKAPCTBEHHBIX IIPENAPATOB.

Hcrtopuueckuii ouepk. OTKpbITHE MHUKpoMmHpa A. BaH JIeBEHrykoM.
Pa6otsr JI. ITactepa, P. Koxa, U.1. MeunukoBa, H.®. I'amanes, C.H.
Bunorpanckoro, M. beliepunka, A. ®nemunra, II. Dpnuxa u np.
OtkpeiTue BupycoB J[.M. VBanoBckum. Pa3Butue OMOXMMHYECKOTO
HanpaBieHuss B MukpoOuonorun A. KioiiBepom, K. Ban Hunewm.
Pabotel oreuectBeHHbIX MukKpoOuosioros: H.B. Iluxmuuckoii, H.A.
Kpacunsuukosa, E.JI. [llanomnnkosa, 3.E. EpmonbseBoit u ap.
PazBute  muxpobuonmormu B XX  croisetuu.  Belnenenue
CaMOCTOSITEJIBHBIX JUCLMILINH: oOiei MHUKPOOHOJIOT U,
MEJIUIIUHCKOM, BETEPUHAPHOM, CEIbCKOXO035MCTBEHHON, TEXHUYECKOI,
KOCMUYECKOH, N€HETHMKH W T€HHOW WH)KEHEPUH MHKPOOPraHU3MOB,
BHUPYCOJIOTUH, MOJIEKYJISIPHOM OM0JIOTHH, OMOTEXHOJIOTHH.
[TepcnexTuBsl pa3BuTHs MukpoOuonoruu B XXI cronerun. Pemenue
100aNbHBIX Tpo0sieM 1o cTabunu3auuu OaKTepusMU Ta30BOT0
coctaBa arMocepsl 3eMiHM, OXpaHa OKpYXalolled  Cpemsl,
HEIIOCPEICTBEHHOE y4YaCTHE€ B PEIICHWM MPOJOBOJBCTBEHHBIX,
MEIUIUHCKUX U SHEPreTUYECKUX MPOoOJIeM YeI0BeYeCcTBa.

Tema 2. Mop¢os10rusi 1 HUTOJIOTHM MUKPOOPTaHU3MOB

MeToapl  KiIaccHYecKo MHUKPOOMOJIOTUU: MHKPOCKOMHS, METOIbI
CTepWIN3aLMK,  METOJAbl  NOJYYEHHS  YHMCTBIX  KYJIbTYp U
KyJbTUBUPOBAaHHE MHUKPOOPTaHM3MOB Ha TMHUTATEIBHBIX Cpenax,
METO/bI XPaHEHUS] MUKPOOPTaHU3MOB.

CXOJCTBO W pa3nuyue B OPTaHU3AIMH KJIETOK DYKapHOT M MPOKAPHOT.
OCOo0eHHOCTH OpraHHU3aLUU MUKPOCKOIINYECKUX TPHOOB, BOJOPOCIIEH,
IIPOCTEUIINX.

Mopdororus, yapTpacTpyKTypa, MaKpOMOJEKYJspHas OpraHu3anus
KJIETOK MIPOKAPHOT. Mopdonorugeckoe pazHooOpasue.
OHOKJIETOUHbIE W MHOTOKJIETOYHbIE (HUTYaThle, MUIEIUAIbHBIC)
dopmbl.  CTpYKTypHBIE  Pa3U4dsi  TPAMIIOJIOKUTENBHBIX U
rpaMoTpuLaTeNIbHBIX OakTepuid u apxeil. OOpazoBanue L-dopwm,
cheponoB, MPOTOILIACTOB.
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[ToBepxHOCTHBIE CTPYKTYpbl. CTpoeHHe U (YHKIHMH KICTOYHBIX
CTEHOK Yy TIpaMOTpULATENbHBIX OakTepuil: HapykHas MeMOpaHa,
MENTHUIOTIIMKAHOBBIN (MypeHHOBBIIT) CJIOH. ITonsTne 0
HEpUILIa3MaTUYECKOM IPOCTPAHCTBE, €ro pPOJIM W 3HAUYEHUHM Kak
0c000r0 MOMU(PYHKIMOHATHHOTO KOMIIAPTMEHTa OaKTepHaIbHON
KJIETKH. OcobenHoctu CTPOCHHUS KJICTOYHO CTEHKHU
IPaMIOJIOKHUTENbHBIX ~ OakTepuil:  NENTUIOTIUKAH,  TEWXOEBbIC
KUCJIOTBL. KieTouHble CTEHKM apxel: TIeTeporoucaxapyIHbIe,
IICEB/IOMYPEUHOBBIE, TJIMKONPOTEUHOBbIE, OenKkoBble. Apxen 06e3
KJIETOYHBIX CTEHOK.

I'mukokanuke, Karcyisl, 4exiibl. VX 3HaueHue nmpu B3auMOJEHCTBUU
KJIETOK MPOKAPUOT C OKPYKAIOIIEH CPEIO U MEXTYy COOOIA.

ITumu (pumOpun). Kiterounsie BBIPOCTBI: MPOCTEKH, THQBI, IIHIIHI.
AHTUT€HHBIE CBOIICTBA NOBEPXHOCTHBIX CTPYKTYP MPOKAPHOT.
[TonBuxHOCTH OakTepuasibHbIX KieTok. Krytuku. IIpuHuunuansHoe
oTanM4he OaKkTEepUaJbHOIO JKIYTMKAa OT OJKIYyTHKAa IPOKApHUOT.
Ckonp3siiuas U mojzarouias MOABMKHOCTh HEKOTOPBIX OakTepuii, ee
MexaHu3M. Takcucel.

MemOpaHHBbIH anmapar. [{uTornna3smaruyeckas meMOpaHa,
O0COOEHHOCTH €€ COCTaBa, CTPYKTYPhl U QYHKIMH y OaKTepuil, MOHATHE
0 noau(yHKINOHATIBHOCTH MeMOpaH. Me3ocombl. MemOpaHbl apxei.
OcoOeHHOCTH TpaHCIIOpTa BEIIECTB y OakTepuil M MEXaHU3MBI,
o0ecnieunBaroiue 0OMEH BEILECTB C OKpPY KaroIIel cpeioi.
Jlokanu3anuust JpIxaTeabHbIX U (POTOCHHTETUUECKUX 1IeTeH TpaHcIopTa
HIIEKTPOHOB.

[Mutonnazma OakrepuanbHON KieTku. L{urozons. Pubocomsl apxeil u
OakTepuii: cocTas, cTpoeHue, GyHKuuu. Paznuuus pudbocom 3ykapuoT
u MPOKAPHUOT. Hyxneonn (GaxTepuanbHas XpOMOCOMa).
['ncTtoHononoOHble Oenku 3ykapuoT U apxeil. CBs3p Hykieowja ¢
IUTOIUIa3MaTUYECKOMN MeMOpaHOM. [Tmazmu bt 51 Jpyrue
TEHETUYECKUE DIIEMEHTBI.

BHyTpunnazmMaTtuueckue — BKJIIOUYEHHS. 3amacHble  BeIlleCTBa:
noaudochaTsl (BOMIOTHH), TPaHYIbI MOJIN-B-OKCUMACISIHON KUCIIOTHI,
JIIEMEHTapHas cepa, LHMAHO(UUUHOBBIE TpaHydabl. CTpPyKTYypsl
(BriIrOYEeHMs) uUMeromue  (QYHKIHMOHAIBHOE MPUCIIOCOOUTENHHOE
3HayeHue: KapOOKCHUCOMBI, Ta30Bbl€ BAaKyOJH, MarHUTOCOMBI,
XJIOPOCOMBI 3€JI€HBIX OakTepuil, (PUKOOMIUCOMBI ITUAHOOAKTEPHH.
benkoBeie  kpuctamnel  benkoBble  MeMmOpaHbl  GaKTepHATBHBIX
BKJIIOYEHUH - OCOOBIN THN KJIETOYHBIX MeMOpaH, MPUCYLIUH TOJIBKO
MIPOKApUOTAM.

Jlenenne KJIETKM U CHOCOOBI PasMHOXKEHUS MMKpPOOPTraHU3MOB.
Permukamust  JIHK, cerperanus Hykieomga u  (HOpMHUPOBaHHE
NEPETOPOIKM TNpU  JCJIEHUM KIETOK mpokapuoT. IloukoBanue
Oaktepuii. CkopocTh pa3MHOXeHUsA. KieTouHble HUKIBI OakTepHid
(Garu, IPOCTEKOOAKTEPHIA, MHUKCOOaKTEepHil). Knerounas
JUCCOLIMAIIH.

Knerounas nuddepeHiupoBka B IpoLEccCe OHTOTEHETUYECKOTO
pa3Butusa Oakrepuil. [lokosimuecs Gopmbl. DK30CMIOpPHI, HIOCIOPHI,
IIUCTbI, MUKCOCTIOpPBI, aKkuHEeThl. O0pazoBaHMe CHEIMATU3UPOBAHHBIX
KJIETOK (FeTepOLMCThI [IMaHOOAKTEPHil).

Tema 3. ®u3H0J10rMsI MUKPOOPTaHU3MOB
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CrocoObl  oOecrniedeHusi dSHEprueid. ODK30TCHHbIE U DHIOTCHHBIE
okucisieMble cyoctparbl. JIoHOpBI  3nekTpoHOB. [lepeHOCUmKmM
AJIEKTPOHOB U DJIEKTPOHTPAHCIOPTHBIE CUCTEMBI: UX OCOOCHHOCTH Yy
pasnuuHbIX opraHu3MoB. Pons AT®, ciocoObl ee 00pa3oBaHus.
bpoxenus. Onpenenenue nouarus "0poxenue”. Ilytu cOpaxuaHus
VIJIEBOJOB U JIPYIMX OPraHUYECKHX COeAMHEHUH. MOIOUYHOKHUCIOE
romMo- u rerepodepMeHTaTHBHOE OposkeHue. I[IponmmoHOBOKHCIIOE,
MAacCJIIHOKHUCIIOE, MYPaBbUHOKHUCIIOE, CIOUPTOBOE M JApPYTrM€ BHJIBI
OpokeHud. XapakTepUCTUKA MHUKPOOPTaHU3MOB,  BBI3BIBAIOLINX
OpoKeHUSI.

AspobHoe npixanue. DopMbl ydyacTHs MOJEKYJISPHOTO KUCIOPOJa B
OKHCIICHHH pa3HbIX cyocTparoB. [lomHOE W HEMONHOE OKHCICHHE
cyOctpara. Ponp mukia TpukapOOHOBBIX KHCIOT. XapaKTepUCTHUKA
BOKHEUIINX  MHKPOOPTraHW3MOB,  OCYIIECTBISIOUIMX  a’poOHOE
OKHCJICHHE O€NKOB, YIJIEBOJOB, YIJIEBOJAOPOJIOB M  APYTUX
MHOTOYTJIEPOJHBIX BEILIECTB.

MeTtuinoTtpodsi. Oxucnenue HEOPraHUYECKUX cyOCTpaToB:
BOCCTAHOBJIEHHBIX COEIMHEHUH CEphbl, a30Ta, XKejle3a, MOJIEKYJIIPHOTO
BOIopoJa U Apyrux. OCHOBHBIE TPYMIIBI XEMOJIUTOTPODHBIX OaKTepHii
U apXeu.

AHa’pobHOe  npixanue. OmpeneneHue TOHATUSA — "aHa’poOHOE
neixanue". JIOHOpBI M aKLENTOphl JJIEKTPOHOB, HCIOIb3YEMbIE
pasHbBIMM  MHUKPOOpPTaHM3MaMH  IpPH  aHa’pOOHOM  JIBIXAHUHU.
Mukpoopranu3mbl, BOCCTAHABJIMBAIOIIME HUTPATBI U APYTHE
COeIMHEHUs a3oTa  (AMCCUMWISAIMOHHAS  HUTPATPEAYKUUS H

JeHUTpUdUKaLIUS).
CynbdaTrBoccTaHaBIMBAIOIIME U CEPYBOCCTAHABIMBAIOLIME OakTepHu
(TuCCUMMITSILIMOHHAS CyIb(paTpeyKIus). MeraHoreHsl, nux

ocobeHHocTH. OOpa3oBaHuMe MeTaHa W3 YIVIEKUCIOTHI U JIPYTHX
coeqnuenuii. Arneroreusl. Xemocunres. @orocunres. OcobeHHOCTH
¢dorocunTeza y mnpokapuor. CocrtaB, opraHuzanus U (QyHKIUH
(OTOCUHTETUYECKOTO  amnmapara  pa3sHbIX  MHKPOOPTraHU3MOB.
ITurmentsl u  uX  Jokamm3auusa.  JIOHOpBI  DJIEKTPOHOB.
DNIeKTPOHHOTpAHCTIOPTHAs 1enb. DOTOCHHTE3 C BbIACICHUEM U 0€3
BBIIETICHUS  KUciopoaa. lcmonbs3oBaHue  CBETOBOM — DHEpruu
rajio0aKkTepusMu.

[Turanue. IloTpeOHOCTH NPOKApUOT B MUTATENBHBIX JJEMEHTaX U
MUKpO3JeMeHTaX. VCTOUHMKM OMOTeHHBIX 3JIeMEHTOB. MDaKkTOpbI
pocra.MexaHnu3M NOCTYIUIEHUS IUTATEIbHBIX BELIECTB B KIETKY
OaxkTepuil, MEMOpaHHBIN TpaHCHIOPT, AMPPY3Hst. DHIO0- U IK30LUTO3 Y
JYKapuoT.

Tunsl nutanus Oakrepuil: @oroTpodus, xemorpopus. ABToTpodus U
rerepotpodus. Jlurorpodus u opranorpocusi. COOTHOIIEHHE ITHX
TUIIOB MUTAHUS Y pPa3HbIX opraHu3MoB. [IporoTpods! u aykcoTpodsl.
[TonsiTHE O MUKCOTPOQHUH.

buocunTternueckne  mpouecchl.  ACCUMWISIIMS  YIJIEKHCIOTHI
aBTOTPO(HBIMU u reTepoTpOopHBIMU MHUKPOOPTraHU3MaMHU.
Pubyne3obudocdaTHplii HUKI U Apyrue MyTH YCBOSHUS YIJIEKHCIIOTO
raza aBToTpoamu.

VYcBoeHne coenvHEeHUN a30Ta. ACCUMMIISILIMOHHAS HUTPATPEAYKLUS.
Qukcanuss ~ armMocepHOro  asoTa. CBOOOMHOXMBYIIIHE U
CUMOMOTHYECKHE a30T(HUKCATOPEI.
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CuHTE3 OCHOBHBIX OHMOMOIUMEPOB: HYKIECHHOBBIX KHCIOT, OEIKOB,
JIMITH OB, YTJIEBOJIOB. Bropuunsie MeTa0OJIUTHI. Poct
MHUKPOOpPraHu3mMoB. Poct mnomynsuuii B NEPUOJUYECKOM U
HEIpPEPBIBHBIX KyNIbTypax. HakonurTenbHble, YUCThIE M CMELIAHHBIE
KYJbTYPbl MUKPOOPTaHU3MOB. POCT B IEpHOANYECKON U HENPEPHIBHOM
KyapType.  MeTtoasl KYJIbTUBUPOBAHMUS. YcrpoiicTBO
NPOMBIIIIECHHBX QEPMEHTOPOB.

Tema 4. HacsieqcTBEHHOCTh W H3MEHYHUBOCTh MHKPOOPraHH3MOB
OcoOeHHOCTH ~ Pa3MHOXKEHUS  MHUKPOOPTraHU3MOB. Crpoenue
OoakrepuanpHoii  JIHK. PasmHoxkenme y Oakrepuil. OcoObie
MEXaHU3MBI IE€peJauyd HacleJCTBEHHONH HWHpOpMauuu y OaxTepuit
(xoHBrOTAIMs, TPAHCHOPMALIMS ¥ TPAHCTYKITHSA).

['enom. 'enotun. @enorun. MexaHu3Mbl peTTUKAIIMHA OaKTepUATbHON
XpOMOCOMBI.  BbICOKass HM3MEHUYMBOCTH MPOKapHOT. MyTareHsl.
Myranuu. PekoMOMHanMy T'€HETHYECKOro MarepHaja: pernapanus,
TpaHchopMalus, TPAHCAYKLUS, KOHBIOralus. 3HAYCHHE MYyTalMi.
IlepcnekTHBBI FTEHHON MHXKEHEPUH.

Tema 5. [IpakTH4yeckoe HcnoJab30BaHHEe MUKPOOPTraHN3MOB
[IpakTHyeckoe HCMONB30BAaHHE MHUKPOOPTaHU3MOB. MHUKPOOHBIE
OMOTEXHOJIOTMM B IPOMBIIIJIEHHOCTH, CEJIbCKOM XO3SIUCTBE W
MEIHIINHE.

MukKpoopranu3Mbl -  TPOAYICHTHl  AHTHOMOTHKOB,  JPYTUX
JICKapCTBEHHBIX  BemlecTB. [laToreHHbIE  MHUKPOOPTaHU3MBI U
UMMYHUTET. B030yauTenn Bo3BpaTHOTO TH(A, XOJIEPHI, OPIOIIHOTO
tuda, Tydepkyneza. CradpunokokkoBsie uHpekuuu. [lapaszurnueckue
GopMbl MHUKOIUIa3M - BO30YAMTENEH OCTpPHIX pPECHUPATOPHBIX
3a0oneBaHUi U MHEBMOHUU. Bupychl - Bo3Oynutenu 3aboiieBaHU
YeJ0OBEKa, pacTeHUil, JKUBOTHBIX M  HACEKOMBIX. BupycHsble
HH(pEKIMOHHBIE 3a00JIeBaHU.

OTHolIEHHE MMKPOOPraHM3MOB K TemrmepaType (mcuxpoduisl,
Me30(huIIbl, TePMOPIIBI B dKCTpeMallbHble TepModuibl). [leficTBue
BBICOKMX W HH3KHX TeMIlepaTyp Ha POCT W  BBDKUBaHHE
MUKPOOPTaHU3MOB.

I'mgpocratuyeckoe pAaBieHHE. Y CTOWYHMBOCTh MHUKPOOPTAaHU3MOB K
BBICYILIMBaHUIO, OTHOIIEHHE K PH cpenbl. OcModuIIbl, TanoQuIbL.
Brnusaue myunctoit 3Hepruu (COTHEYHOE U3ITyYeHUE, NCKYCCTBEHHBIN
YO, UK wusnydyeHne, HOHU3HPYIOLIEE W3JIyYE€HUE, PpaqHOBOJIHBI,
VIBTPA3BYK). YCTOMYMBOCTH MHUKPOOPTaHU3MOB K TMEPEUYHUCICHHBIM
baxTopam.

OTtHo1eHue K MOJIEKYJIIPHOMY KHUCIIOpO1Y: a’poOHbIe
MUKpPOOPTaHU3Mbl, OOJUraTHble U  (aKyJIbTaTUBHBIE aHa’POOBI.
BnusiHue XMMHUYECKUX BEIIECTB OPraHWYecKol W HEOPTaHUYECKOM
MIPUPOJIBI HA MUKPOOPTaHU3MEI.

YacrHas
MHKpPOOHOI0T U

Tema 6. Bupycsi.

[Tonoxxenue B xuBoM mupe. OcobeHHocTH. CTpyKTypa U OMOXUMHUS
BUPYCOB. 3HAu€HUE BHUPYCHOTO Kalcujaa. BupycHblE T'€HOMBI.
[TpuHumnel  kIaccu@UKauu  BUPYCOB  Penmpoiykuus  BUPYCOB.
B3anmoneiictBue BUPYCOB C KJIETKOW XO03sMHA. Penponykuus
BupycoB. IlonstTne o BHporeHMM W mnpoBupyce. MeToasl
KYJIbTUBHPOBaHUS BUPYCOB. TKaHEBBIE KYJIbTYpPHI

OIIK-5




14

Tema 7. bakrepuodaru.
Ocobennoctu Mopdooruu u penpoaykiuu. JIn3oreHus, ee 3HaUCHUE.

[TpakTrueckoe ucnoab30BaHue OakTepruodaros.

Tema 8. 'eHeTHKAa MUKPOOPTraHU3MOB.

Oco0eHHOCTH OpraHW3aIMM TeHEeTHYECKOro ammapara. Ilmasmunbl u
UTOIJIa3MaTUYECKass HACIEICTBEHHOCTh. 3HA4YCHWE TIUIa3MHJ B
TE€HETUYECKOM WH)XECHEPHH. I'enetuka MHKPOOPTraHU3MOB.

denoTununueckas u

T'CHOTHUIINYCCKAasA

U3MEHYUBOCTh
MUKpPOOPTraHu3MOB. MyTaiuu, peKOMOMHALIMYA Y MUKPOOPTaHU3MOB.

y

Tema 9. Yuenne 00 nadekunu.
HNHpeknnonHbli nponecc. Poib MukpoOa B HHMDEKIIMOHHOM MPOIECCe.
[TaToreHHOCTh U BUPYJICHTHOCTh MUKPOOOB. DaKTOPHI MAaTOT€HHOCTH

U UX TCHETHUYECKUH KOHTPOIb. Dopmbl cumbuo3za. Poib
Makpoopranuzma B HH(MEKIIMOHHOM Mporiecce. Dopmbl HHPEKIHH.

6. YueOHO-MeTOAMYECKOE 00ecIieYeHne CAMOCTOATEILHOM padoThl

Temamuyeckutl niaH camocmosamenbHou pabomoi

Komnnuec Pexomenoyemvie ucmounuxu
TBO ungopmayuu (Ne ucmounuxa)
. 4acoB (unmepne
Temamuxa camocmosmenbHoll
n/n 5 (ounas) OCHOBHA | OONOAHUM m-
pavomot 5 (u3 8n. | envuas (uz | pecypcoi)
PI1]]) 8n. PII]]) (u3 9n.
PII]])
1 | Bxiag OT€UECTBEHHBIX YUEHBIX 4 3,5 8,9,10 1-6
Bunopanckoro C.H., 'abpuueBckoro
I'.H., Tapacesuua JI.A., [TaB1oBCcKOIO
E.H.,Cmopoaunnesa A.A. B pa3Butue
MUKpPOOHOJIOTHH.
2 | Pabote ®nemunra A., Dpnuxa I1., 4 2,3,5 8,9,10 1-6
Bakcmana C., Epmonbena 3.B..
XumMuoTepanusi THPEKIIUOHHBIX
3a00JI€BaHUH.
3 | JIucouos u oyouos. [Tonsarue o 4 4 7,11 1-6
pOOMOTHKAX U 3yOHOTHKAX.
4 | KoHTpoab KauecTBa CTEPUITU3ALIUY. 4 1,2 10,11 1-6
5 | [IpumeHeHne OaKkTepraTbHHBIX 4 12,4 8,10 1-6
(dhepMEeHTOB B OMOTEXHOJIOTUH U
JIPYTrUx o0nacTax
6 | duromaroreHHbIe MUKPOPTaHU3MBL.. 3 2,4 8,11 1-6
7 | IlonBu>XHBIE TEHETUYECKHE 3 2,35 8,10 1-6
DEJIEMEHTHI: UX Pa3HOBUIHOCTH,
BCTaBOYHBIE ITOCIIETOBATEILHOCTH,
TPAHCIIO30HBI.
8 | DnmoeMHoIOrMYECKOe 3HAUECHNE 4 2,3,5 8,10 1-6
HOCHUTEIIbCTBA.
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9 | CoBpeMeHHBIC TEOpUU 00pa30BaHMS 3 2,3,5 8,10 1-6

MHOXecTBeHHOCTH anTuten (ToHerasa
C)).

10 | IIpuMeHEeHHE OYUTIICHHBIX AHTUTEN U 4 2,3 8,11 1-6
AHTUTCHOB B TECT-CUCTEMaX.

11 | UmMMyHOMOYIIATOPBI: cI0c00 3 2,5 7,8 1-6
MOJTyYCHUS U TIPUMEHEHHUE.

12 | IIpuHUIMIIBI pa3BUTHSI OUOTEXHOJIOTHH. 4 2,4 8,11 1-6

13 | Iloaroroska k I13 38 1,35 8,10,11 1-6

14 | IlpomexyTo4yHas aTTecTanus 8 1-5 7-11 1-6

BCEI'O : 90

Y4eOHO-MeToAMYeCKHe MaTePUAJIbI /ISl CAMOCTOATEIbHON padoThI:

1.Bupyconorust u OHOTEXHOJOTUS [DIEKTpOHHBIN pecypc]: yueb. / P.B.
benmoycosa [u np.]. — Daexrpon. nan. —Cankt-IletepOypr : Jlans, 2018. — 220
c. https://e.lanbook.com/book/

2.'ocmanos, P.I'. MukpoOuonorus [ 31eKTpoHHBIN pecypc| : yaeOHoe mocodue /
P.I'. T'ocmanoB, A.K. I'ammymnun, A.X. Bonkos, A.W. U6parumoBa. — DIEKTPOH.
nan. — Cankrt-IletepOypr : Jlanb, 2017. — 496 c. https://e.lanbook.com/book/

3.EmueB, B.T. MukpoOuonorusi: ydeOHUK IJis aKaJeMUYecKoro OaxkanaBpuarta,
pek. YMO BO P® no arponom. obpa3oBaHHIO. - 8-¢ W3M., UCIpP. U JOM. - M.:
N3natenscTBo KOpaiit, 2017. — 445 c.

4 Kucnenko, B. H. IlpakTukym 1o BeTepuHApHON MHUKPOOHOJIOTHH: y4eOHOE
nocobue, aomnyur. MCX PO®. - Mocksa : "KonocC", 2005. - 232 c.

MeToauveckue peKOMEHAALUMH CTYJIEHTY K CAMOCTOSITEJIbHOM padoTe

CamocrosiTesibHass padoTa CTYAEHTOB, NPEIYCMOTpPEHHass Yy4eOHbIM
mwiaHoM B o00beme 90 4yacoB, COOTBETCTBYeT Oojiee IIyOOKOMY YCBOECHHIO
U3y4aemMoro Kypca, QOpMHUpPYET HAaBBIKM HCCJIEIOBATEIbLCKOW paboOThl U
OPUEHTUPYET CTYJEHTOB Ha YMEHHME NPHUMEHSITh TEOPETHUYECKHE 3HAHMUS Ha
IPaKTHKE.

CamocTosiTenbHast paboTa HOCUT CUCTEMAaTHYECKHI XapakTep.

Pe3ynbrarhl camoCTOSTENbHOM pabOThl KOHTPOIUPYIOTCS MPENoiaBaTeIeM U
YUHUTBIBAIOTCS TPH aTTECTAalMU CTyJIeHTa (3adeT ¢ oueHkoi). Ilpm sTom
IPOBOJATCA: TECTUPOBAHHUE, OSKCIPECC-ONPOC HA NPAKTUYECKUX 3aAHIATHSIX,
3acIyUIMBaHUE JI0KJIa/10B, IPOBEpKa MUCbMEHHBIX padoT U T.J.

3amaHusi Il CaMOCTOSATEIbHOM pabOThl COCTABISAIOTCA IO pa3ienaMm u
T€MaM, 10 KOTOPbIM HE MPEAyCMOTPEHbI AyJIUTOPHBIE 3aHATHUS, TUOO TpeOyeTcs
JOTIOJTHUTENBHO ~ MpOpaboTaTh M MPOAHAIM3UPOBATH  PAacCCMATPUBAEMBIN
npernojiaBaresieM MaTepuan B 00beMe 3alJaHuPOBAHHBIX YaCOB.

JInsi MOATrOTOBKM K 3aHATHUSM W BBINOJHEHUS CaMOCTOSTEIbHOM paboThl,
CTYJI€HTaM PpPEKOMEHAYIOTCS  y4eOHO-METOJIMYECKHE U3JIaHusA, a TaKKe
METOAMYECKHE MaTepUalibl, BHITYIIEHHbIE Kapeapo.


https://e.lanbook.com/book/103898
https://e.lanbook.com/book/91076
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CamocrosiTesibHasi padora ¢ KHMroil. B Haie BpeMsi KHUTa CYHIECTBYET B
IBYX (popmax: TpaJWIIMOHHOW W SJEKTPOHHOU. B MHTEpHETE CyIIeCTBYIOT IIeIbie
OUOIMOTEKH, pacloaraioue AeCATKAMU ThICSY AJIEKTPOHHBIX TEKCTOB. CeroHs B
oOuiecTBe NpeodagacT MHEHHE, YTO TeYaTHasi KHUIa U €€ KOMIbIOTEPHBINA TEKCT
JIOTIONHSIOT Apyr napyra. Vcmosnb3ysl ANEeKTPOHHBIA BapuUaHT KHUTU 3HAYUTEIHHO
ObICTpee MOATOTOBUTH Ha ero 0Oa3e pedepar, KOHTPOIbHYIO paboOTy, MOJOTHATH
TEKCT CBOEH pabOThI MO TpeOyeMbIid YIeOHBIM 3a1anneM 00beM. [leuaTHbie KHUTH
ropasfo jerdye u ynoO0Hee YUTaTh.

PaboTta ¢ KHUTOM, CTYy/IEHTHI CTAIKUBAIOTCS C pAoM IpobsieM. OHa U3 HUX —
Kakas kaura jydie. [{enecooOpa3Ho B mepByo ouepeib 0OpaTUThCS K JIUTEPAType,
pEeKOMEeHI0BaHHOM mpenoaaBareneM. llenecooOpazHo NpoyMTaTh AHHOTALMIO K
KHHUTE Ha €€ CTpaHulax, B KOTOPOU yKa3zaHO, KOMY U I KaKUX IeJeid OHa MOXKET
OBITh MOJIE3HA.

Hpyras mpobinema — kak 3(p(EeKTUBHO YCBOMTHh Marepuan KHuru. KauectBo
YCBOGHHUSI y4eOHOTO MaTepualia CYyIIECTBEHHO 3aBHUCAT OT MaHEpa MPOUYTCHHS
KHUTH. MOXHO BBIJIENUTH MATH OCHOBHBIX ITPHEMOB paOOTHI C TUTEPATYpPOIi:

YreHne-mpocMOTP HCIONB3YEeTCA Ui TPEIBAPUTEIBHOTO O3HAKOMIICHUS C
KHUTOM, OLUEHKU €€ IeHHOCTH. OH Mpeamnosaraet O3HaAaKOMJICHHE C aHHOTAIUEH,
NPEIUCIOBUEM, OTJIaBICHHEM, 3aKIIOYCHWEM KHUTH, TOWUCK II0 OTJIABJICHHUIO
HanboJiee BaKHBIX MBICIICH M BHIBOJIOB aBTOpPA MPOHU3BEICHUSI.

BeibopouHoe uTeHHe mpeAnonaraeT HU30UpaTeabHOE YTEHUE OTIENIbHBIX
pa3fenoB  TEKCTa. OTOT  METOJ  HUCHOJb3yeTcs, Kak IpaBUJIO, IOCHE
IPEIBAPUTENBHOTO MPOCMOTPA KHUTH, IPU €€ BTOPUYHOM UTCHHHU.

CkaHUpOBaHUE TPEACTABIAET OBICTPBIA MPOCMOTP KHHUIH C LEJNbIO MOHCKA
dbamunuu, hakta, OLIEHKH U Jp.

Yrny6neHHoe uYTeHHWE IMpenrnojiaraeT oOpalleHHe BHHUMaHUS Ha JIeTallud
COZepKaHUs TEKCTa, €ro aHajuu3 M oueHKy. CKOpocTh MOJOOHOTO BHUJA YTEHUS
COCTaBJISIET OPUEHTUPOBOYHO 110 7-10 ctpanuil B yac. OHa MOXET ObITh U BBIIIIE,
€CIT YUTaTelb YK€ 00I1aaeT ONpeieJICHHBIM 3HAHUEM 110 TeME KHUTH W CTaThH.

YrnyGneHHoe YTeHne TuTepaTyphl IpeArnoiaraer:

eCTpeMiieHHE K TIOHMMAHHUIO TPOYMUTAHHOTO. be3 TIOHUMaHHWS CMBICTA
IPOYUTAHHOTO HHPOPMALIMIO €€ OUE€Hb TPYTHO 3alIOMHHUTb.

e O01yMBbIBaHHE W3JIOKEHHON B KHUTe HH(MoOpmammu. Torga coOCTBEHHbIE
MBICJIM, BO3HMKIIIME B XO/I€ 3HAKOMCTBA C UyKUMHU paboTaMH, MOCITy>KaT OCHOBHOM
JUIS TIOJTyYeHUS HOBOTO 3HAHMUSL.

e MEICIIeHHOE BBIZCTICHHE KIIFOUEBBIX CIIOB, MICH pa3ipoOsieHNe COIepKaHUs
TEKCTa Ha JIOTUYEeCKHe OJIOKHM, COCTaBJICHUE IUIaHa MpodynTaHHoro. Ecimm cTymeHt
UMEET JIeTIO C JIMYHOW KHHUTOM, TO KIIFOYEBBIC CJIOBA M MBICITH MOKHO TOTYEPKHYThH
KapaHaIIoM.

e CocTaBjeHHE KOHCIIEKTAa M3YYEHHOTo Marepuana. Eciau craTtbs wim pasnen
KHUTH 10 o0beMy  HEOONbLIOW, TO  LENeCOO0pa3HO  MNPUCTYNMUTh K
KOHCIIEKTUPOBAHHUIO, MPOUYUTAB MX TMOJHOCTBIO. B Jpyrux cimyyasx xenaTelbHO
npountath 7-10 cTpanui.
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7. ®oHaBI OLICHOYHBIX CPEACTB
7.1. Ilepeuenb KOMIETEHIINI C YKa3aHUEM 3TANOB UX (POPMUPOBAHUSA
B ITPOLIECCE OCBOEHUsI 00pa30BaTEIbHON IPOrPAMMBI

Cemectp JIMCIUTUINHBI /371€MEHTBI TTPOTrpaMMbl (ITPaKTUKH,
I'MA), yuactByroniye B GOpMHUPOBAHUN KOMIIETCHIIMH

OIIK-5
Cnoco6eH NpuMeHATH B NPo(ecCHOHATBHOM 1eSITeJIbHOCTH COBPEMEHHbIe
NpeACTABJIEHUS 00 0CHOBAX OMOTEXHOJIOTHYeCKUX U OMOMEINIIUHCKUX MPOU3BOICTB,
TeHHOW WHKeHePHHU, HAHOOUOTEXHOJIOTHH, MOJIEKYJISIPHOTO MO/1eJTMPOBAHUS;

MI-1lonk-s
JleMoHCTpUpPYeT 3HAHUSA COBPEMEHHBIX MpeACcTABJIeHHA 00 0CHOBAX
OMOTEXHOJIOTHYECKUX U OMOMEINIIUHCKUX MPOU3BOACTB, TeHHOM NHKEHepHH,
HAHOOHMOTEXHOJIOTHH, MOJIEKYJISIPHOTO MO/IeJTHPOBAHUSA

1 MukpoOHoIOTHS
4 CranpapTuzanus 1 cepTuuKanus NpoayKkToB
OMOTEXHOJIOTMYECKUX ¥ OMOMEIUIIMHCKUX POU3BOJICTB
8 [ToaroToBka K mporeype 3aluThl U 3al1Ta BbITYCKHON
KBaJIM()UKAILIMOHHOM paboThI
NA-20nk-5

YMeer npuMeHATH B IPO¢ecCHOHAIBHOM 1eSITeIbHOCTH COBPEMEHHbIEe MpPeaCcTABIeHU S
00 0OCHOBAX OMOTEXHOJIOTHYECKUX U OMOMETUIIMHCKHUX MPOU3BO/ICTB, FTeHHOM
HHKeHePUH, HAHOOUOTEXHOJIOTMH, MOJIEKYJISIPHOT0 MOJIEJTUPOBAHUS

1 Muxpoouosorusi
4 Cranpaptuzanus u cepTudukaus npoayKToB
OMOTEXHOJIOIMYECKHX M OMOMEIUIIMHCKUX POU3BO/ICTB
6 MounekysipHasi OHOIOTHS
6 buorexHonorus
8 [ToaroToBka K mporelype 3aluThl U 3al1Ta BBITYCKHON
KBaJIM(DUKAIIMOHHOM paboThI
N-3onk-5

CnocobeH npuMeHHUTH B IPo¢ecCHOHATBHOM 1eSITeJIbHOCTH COBpeMEHHbIe
NMpeACTABJeHUs] 00 OCHOBAX OMOTEXHOJOTHYeCKNX U 0MOMeIMIMHCKUX NPOU3BOACTB

1 Mukpobuosaorus
4 CranpapTuzanus 1 cepTuuKanus npoayKkToB
OMOTEXHOJIOTMYECKUX ¥ OMOMEIUIIMHCKUX IPOU3BOJICTB
6 MosekyssipHasi OMOJIOTHs
6 brorexHonorus
8 [ToaroToBka K mporetype 3aluThl U 3al1Ta BBITYCKHON
KBaJIM(DUKAIIMOHHOM paboThI
N-4onk-s

3HaeT cnoco0bl MpUMMeHEeHUsI B MPO(ecCHOHATILHOM 1eATeJIbHOCTH COBPEMEHHbIEe
NnpeAcTaBJeHUus 00 0CHOBaX OHMOTEXHOJOTHYeCKUX IPOU3BOJCTB

1 Muxpobuosnorus

4 Cranpaptuzanus u cepTudukaus npoayKToB
OMOTEXHOJIOTMYECKHX M OMOMEIUIIMHCKUX POU3BO/ICTB

6 MosexysipHasi OMOTIOTHS
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buorexHonorus

MukpoOuosorus

7.2. Onucanue nokazaTejae 1 KpUTEpUEB OLICHUBAHUS KOMIIETECHIIUN

IMoka3atesn Kpurtepun oueHnBanus
[Ikana Mo TpaguIMOHHON MATHOATBLHON CHCTEME
Jonmoporosbiii IHoporosbIlii IpoaBuHyTHIH Broicokmii
(«HEeyOBIETBOPUT | («yIOBIETBOPUTE («xopo11o») («OTIIMYHOY)
€IHHOY) JILHOY)
OIIK-5
MI-lonk-s

3Hanus OparmeHTapHbie 3HaeT BOMPOCHI 3HaeT BONPOCHI ry0oKo, B IOJHOM
3HaHUS 0 pacrnpenenenus, | pacupeiesieHus, o0beme OCBOMUJI
pacnpe/eNeHuto, knaccupukanuu | Kiaccupukanuu POrPaMMHBI
KJIacCU(PUKALITHT OpraHU3MOB TI0 OpraHU3MOB 110 MaTepuai, Hu3jaraeT €ero
OpPraHU3MOB I10 TaKCOHaM B TaKCOHaM B Ha BBICOKOM Hay4HO-
TaKCOHaM B COOTBETCTBUU C COOTBETCTBHUU C TEOPETHUUYECKOM YypPOBHE,
COOTBETCTBUH C OTpeIeNICHHbIMU | ONpPEAEeTICHHBIMU U3Yy4UJT 00s3aTeIbHYI0 U
onpeieICHHBIMU MIPU3HAKAMU; MIPU3HAKAMU; JOTIOJTHUTEIbHYIO  JIUTE-
MIPU3HAKAMU; MIPOLIECCOB MIPOLIECCOB parypy,yMeeT MpaBUIbHO
rporueccam Karabonu3zma KaTtaboau3ma UCIIOJIb30BaTh 3BaHUS
KaTtabonuzma (oHepreTuyeckuil | (3HEpreTUdecKuit IpU PETMOHAILHOM aHa-
(3HepreTuyeckui o0MeH) U 0o0MeH) U Ju3e, OpPUEHTUpPYETCsS B
oOMeH) u OnocHuHTE3a OnocHuHTE3a COBPEMEHHBIX  IpoOJe-
OmocuHTE3a (KOHCTPYKTHBHBI | (KOHCTPYKTHUBHBIN MaxX W3y4aeMOH IHCITUTI-
(KOHCTPYKTUBHBIA | i 0OMEH) B 0o0MeH) B OOMEHHBIX | JHHBI (HAYYHOT'O HaIlpaB-
oOMeH) B 0OMEHHBIX Mpoueccax; JICHUs);
O0OMEHHBIX npoiieccax; OCHOBHBIX YMENOo MPUMEHSIET
nporeccax; OCHOBHBIX HaIpaBJIeHUN U TEOPETHUYECKUE  3HAHUS
OCHOBHBIM HarpaBJICHUN U JOCTHKEHU N OpU  pElIeHUU TPaKTU-
HAIPaBJICHUSIM U JIOCTUKEHUI COBPEMEHHOM YEeCKHX 3a]1ad;
JOCTHKEHUSIM COBPEMEHHOM OMOTEXHOJIOTHUH: BJIAQJICET COBPEMEHHBIMU
COBPEMEHHO OMOTEXHOJIOTHM: | TEHETUYECKOW U METOJaMH  HCCe/l0Ba-
OMOTEXHOJIOTHH: T€HEeTUYECKON U | KIIETOYHOW MHXKe- HUS, CaMOCTOSITEJIbHO
TEHETUYECKON U KJICTOYHOM UHXKE- | HEPUH; MOTIOJIHAET U OOHOBJISET
KJIETOYHOM HEpUHU; pOJIM MUKPOOpTa- 3HaHUA B XOJ€ Y4eOHOTO
WHXXEHEPUH; pOJIM MUKPOOpPTa- | HU3MOB B KPYyTro- npoiecca Ha BBICOKOM

oI MUKpOOpra-
HU3MOB B KPyrOBO-
pote Ouonoruuec-
KH BOKHBIX 3JIe-
MEHTOB B MPUPOJIE;
OTCYTCTBYIOT 3Ha-
HUST COBPEMEHHBIX
Mpe/icTaBIeHH 00
OCHOBax OMOTEXHO-
JIOTUIECKUX U
OMOMEUITMTHCKUX
MIPOU3BOJICTB, T€H-
HOUM UHXKECHEPUH,

HU3MOB B Kpyro-
BOpoTe OuoJo-
THYECKH BAXKHBIX
3JICMEHTOB B TIPHU-
poxe ;
COBPEMEHHOTO
MIpeICTaBICHUS
00 ocHOBax OHO-
TEXHOJOTHUECKUX
1 OMOMEIUITNHC-
KHX TIPOU3BO/ICTB,
TCHHOM WH)KCHE-
pHUH, HAHOOHOTEX-

BOpoTe OHOJIO-
IHYECKH BaXKHBIX
DJIEMEHTOB B MPH-
pore;
COBPEMEHHOTO
IpeJICTaBIeHUs 00
OCHOBaxX OMOTEXHO-
JIOTUYECKHUX U
OHMOME TUIIMHCKUX
MIPOM3BOJICTB,
TCHHOW WH)XCHEPHUH,

HaHOOMOTEXHOJIOTHHA

, MOJICKYJIAPHOT'O

YPOBHE.
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HAaHOOWOTEXHOJIO- | HOJIOTUH, MOJIE- MOJICTTUPOBAHUS
THH, MOJICKYJISIPHO- | KYJSIPHOTO MOJIe- | C HeCYIIECTBEHHBIMHU
r'0 MOJICTIMPOBAHUS | IMPOBAHUS C omuoKaMu
CYIIECTBEHHBIMH
omuOKamMu
VYmenusi | OtcyrcTBue yme- | YMmeeT knaccudu- | Ymeer kinaccupunu- | YMmeeT kinaccuuuupo-
HUH, TpPeaycMOT- | IIMPOBATh MUKPO- | POBaTh MUKpPOOpra- | BaTh MUKPOOPTAaHH3MbI
PEHHBIX  JAaHHOH | OPTaHU3MBI IO HU3MBI TI0 TAKCOHAM | TI0 TAKCOHAM B COOTBET-
KOMIICTEHIHEH TaKCOHaM B B COOTBETCTBHH C CTBHH C OIPEICIICHHBIMHU
COOTBETCTBUH C oTnpeeIeHHBIMH pU3HAKAMU;
OIIpENICICHHBIMU | TPU3HAKAMU; XapaKkTepu30BaTh MPOIIe-
MPU3HAKAMU; XapaKTepu30BaTh CChI Katabonu3ma (dHep-
XapaKTepu30BaTh | MPOIECCHI KaTabo- reTHYecKuii 0OMeH) 1
MIPOIIECCHI KaTa- nu3Ma (3HepreTu- OnocuHTe3a (KOHCTPYK-
Oonu3ma (Hep- YECKU OOMEH) H THUBHBIA 0OMEH) B OOMEH-
TeTUYECKUN OnocuHTe3a (KOHCT- | HBIX IMPOIIECCax;
oOMeH) 1 6uo- PYKTHBHBIA OOMEH) | HCIIOJIb30BATh
CUHTe3a (KOHCT- | B OOMEHHBIX TIPO- OCHOBHBIC HAITPaBJICHUS
PYKTHUBHBIH neccax; U JIOCTHIKCHUS
0o0MeH) B OOMEH- | UCIOJIb30BaTh COBPEMEHHOI
HBIX MPOLIECCAX; | OCHOBHBIC OMOTEXHOJIOTHH:
WCIIOJIb30BaTh HAIPaBIICHUS U TCHCTHYECKOU U
OCHOBHBIC JOCTHDKEHUS KJICTOYHOM WHKCHEPHH;
HaTpaBJICHUS U COBPEMEHHOM OLICHUTH POJIb MUKPO-
TOCTHXKCHUS OMOTEXHOJIOTHH: OpPTaHU3MOB B KPYTrOBO-
COBPEMCHHOM TCHETHUYCCKON U pOTE OMOIOTHYECKH
OMOTEXHOJIOTHH: | KJICTOYHOW WH)KCHE- | BAYKHBIX IJICMCHTOB B
TCHETUYCCKOW U | PHH; pUpOJIe XOpoIo Oe3
KJICTOYHOW WHYXKE- | OIICHUTH POJIh OIMO0K
HEpHH; MUKpPOOPTaHHU3MOB B
OIICHUTH POJTH KpyroBOpOTE
MHUKPOOPTaHU3- OMOIOTMYECKH BaXK-
MOB B KPYT'OBOPO- | HBIX JJIEMEHTOB B
Te OWoIIOTHYEC- | MPHUPOJIE XOPOIIO C
KH BOKHBIX OImMOKaMu
AJIEMEHTOB B MpHU-
poje cnabo
HaBpikn | OrcyrctBue  unu | Bmanmeer Bmaneer meTomamu Bmageer meTomamMu
Hajan4uue METOJIaMU KIaccupuKauu KJ1accUpUKaluu
(dbparMeHTapHBIX KJIAaCCU(PUKAIIMA | MUKPOOPTaHU3MOB MHUKPOOPTaHU3MOB 10
HABBIKOB  TPEAyC- | MUKPOOPTaHM3- 10 TaKCOHAM B TaKCOHaM B
MOTpPEHHBIX  JIaH- | MOB 10 TAKCOHAM | COOTBETCTBUHU C COOTBETCTBUHU C
HOM KOMIIETCH- | B COOTBETCTBHH C | ONPEICIICHHBIMHU orpeeICHHBIMA
nuein OTIpeAIeTICHHBIMU | TIPU3HAKAMU; NpU3HAKAMU;
MPU3HAKAMU; XapaKTePUCTUKN XapaKTePUCTUKU
XapaKTepUCTUKU | MPOLIECCOB KaTa- MPOIECCOB KaTabonm3ma

MPOIIECCOB KaTa-
6omm3ma (3Hep-
TeTHYECKU
oOMeH) u Ouo-
CUHTe3a (KOHCT-

6onu3ma (Hep-
reTUYECKU OOMEH)
U OMOoCUHTE3a
(KOHCTPYKTUBHBIN
00MeH) B 0OMeH-

(PHEpreTHYeCKnii 0OMEH )
u OuocuHTE3a
(KOHCTPYKTHBHBIN
00MEH) B 0OMEHHBIX
rporeccax;
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PYKTUBHBIN HBIX IIpOLECCaX; UCIIOJIb30BaHUs

00MEH) B OOMEH- | UCIIOJIb30BaHUS OCHOBHBIX HaIlpaBJICHUN
HBIX MPOIECCaX; | OCHOBHBIX U JOCTHXKEHUM
WCIIOJIb30BAHUS HaIlpaBJICHUN U COBPEMEHHOI
OCHOBHBIX JIOCTHOKCHU N OMOTEXHOJIOTHH:
HanpaBJICHUN U COBPEMEHHOM TEHETUYECKON U
JOCTHKCHU I OMOTEXHOJIOTUU: KJICTOYHOW MHYKEHEPUU;
COBPEMEHHOMN TEHETUYECKON U MOKET OLIEHUTH POJIb
OMOTEXHOJIOTHH: | KJIETOYHOW MHKe- MUKPOOPTaHU3MOB B

TE€HETUYECKON 1
KJIETOYHOU MHXKe-

HEpUU;
MOJKET OLICHUTh

KpPYroBOpOTE
OMOJIOrNYECKH BaXKHbBIX

HEPUH; POJIb MUKPOOPTaHU3- | 3JIEMEHTOB B IIPUPOJIC
MOYET OILICHUTh MOB B KpyroBOpoTe | IIyOOKO M B TIOJIHOM
poib OMOIOTHYeCKH o0Beme
MHKpPOOpPraHHu3- Ba)XHBIX JIEMEHTOB

MOB B KPyrOBOpO- | B IPUPOJIC B

Te OMoJorMyYec- | JOCTAaTOYHOM

KU BaKHBIX o0beme

AJIEMEHTOB B MPHU-
poJle Ha HHU3KOM

YpOBHE
I/II[_ZOHK-S
3HaHus ®parmeHTapHble 3HaeT BONPOCHI 3HaeT BOMPOCHI 110 ry0oKo, B TOJHOM
3HaHUSA O OCHOB- 10 OCHOBHBIM 10 OCHOBHBIM o0beme OCBOUII
HbIM QU3MKO-XUMHU- | Qu3MKO-XMMHUYEC- | (PU3MKO-XMMHYECKUM | IPOTPaMMHBIN

YeCKUM NPUHIUIIAM,
JIeKALIUX B OCHOBE
pocTa U pa3BUTHA
OMOJIOTHYECKUX
00BEKTOB, (PU3HKO-
XAUMHYECKUM TIPO-
1eccaM M MexXaHH3-
MaM, 00ycI1aBiIvBa-
oIuX (U3HO0JIOTH- omuX (hU3UOJIOTH-
yeckre QYHKIUHA HA | YyecKre QyHKIUH
pa3IMYHbBIX YPOBHSAX | HA

KM MTPHUHIATIAM,
JIeKAIIUX B OCHOBE
pocTa U pa3BUTHSA
OMOJIOrHIECKUX
00BEKTOB, (PU3HKO-
XUMHYECKUM TIPO-
eccaM ¥ MeXaHH3-
MaM, 00yci1aBiInBa-

HpUHIUIIAM, JIEKAIMX | MaTepual, HU3JIaract €ro
B OCHOEC POCTa U Ha BBICOKOM Hay4HO-
gawmm TEOPETHYECKOM  yYPOBHE,
HMOJIOTHYCCKUX

U3y4msl 00s3aTeNbHYI0 U
00BeKTOB, (PHU3HUKO-

JIOTIOJIHUTEIBHYIO  JIUTE-
XUMUYCCKUM IIPO-
Leccan 1 MEXaHH3- paTypy,yMeeT IIpaBUILHO
MaM, 06ycIaBIHBa- UCIIOJIb30BaTh 3BaHUsA
FOLMX (PU3HOIIOTH- IIPM PErHOHAILHOM aHa-

Ju3e, OpPUEHTUPYETCS B

yeckue QyHKIUHA Ha
Pa3IMYHBIX YPOBHSX COBPEMEHHBIX  TpobIie-

OpraHu3anuu OMojo- | pasIM4HBIX OpraHmsanuu OMONO- | MaxX WM3y4aeMOH JHCITUTI-
THYECKHX OOBEKTOB, | YPOBHAX THYECKHX OOBEKTOB, NMHBI (HAyJIHOTO HATIPaB-
MeXaHU3MaM Jieric- OpraHu3aIuu MeXaHU3MaM Jieic- JICHUSL);
TBUS BHELITHUX OMOJIOrNYECKUX TBUS BHELTHUX yMeIo NpHMeHsteT
(1)H3H?€CKPIX 00BEKTOB, } qmmilecm/lx TeopeTHUCCKIE  3HAHMS
TMOJIeH Ha KUBBIE MeXaHU3MaM JIelic- | MoJieH Ha JKUBbIC

. . IIpU PELIEHUH IPAKTHU-
OpTaHU3MBI; TBUSI BHEIIHUX OpraHu3MBI;
TEPMUHOJIOTHEM, ¢duznueckux TEPMHUHOJIOTHEH, HeCKHX  3anad,
METOZIaMH U MOJIEH Ha KUBBIC METOAaMH H BIIACCT  COBPCMCHHBIMHU
HaBBIKAMHU OpraHu3MBl; HaBbIKAMHU MeToaMn  UCCIEN0BaA-
nabopaTopHOTrO TEPMHHOJIOTHEH, n1a00paTopHOro HUA, CaMOCTOATCIIBHO
9KCIIEpPUMEHTA; METOZaMH U IKCTIEPUMEHTA; TOTMOJIHSIET U OOHOBJISIET
HaBBIKAMU HaBBIKAMHU HaBBIKAMU 3HaHHS B XO/€ y4eOHOro
uaeHTuGUKauu 71a60PaTOPHOTO UACHTA(DUKAIIAN npolecca Ha  BBICOKOM
OpTraHU3MOB Ha 9KCIIEPUMEHTA, OpraHu3MoOB Ha YPOBHE.
KIJIETOYHOM U HaBBIKAMHU KIJIETOYHOM H
TKaHEBOM YPOBHSX; | HIEHTU(UKALMN TKaHEBOM YPOBHSIX;

nHpOpMaLme o

OpraHnu3MoOB Ha

uHpOpMaLmen o




21

MOJIEKYJISIPHBIX KIICTOYHOM U MOJIEKYJISIPHBIX
MEXaHHU3Max TKaHEBOM YPOBHSX; | MEXaHH3MaxX
KU3HEJESSITENBHOCTH | mH(pOopMaruei o KHU3HECSITETbHOCTH
TKaHel; crnocodaMu MOJIEKYIISIPHBIX TKaHel; cnocodaMu
uaeHTU(GUKAIUN MEXaHH3Max UACHTU(DUKALIUN
MUKPOCKOITUPYEMBIX | JKU3HEICATCILHOCT | MUKPOCKOIHPYEMBIX
00BEKTOB; MpUEMaMH | B TKaHEH; 00BEKTOB; TIPUEMaMH
M3YYCHUS KIIETOK crocobaMu W3YYCHUS KJIETOK
OHOJIOTHYECKUX uneHTuGuKanuu OHOJIOTHYECKHUX
00BEKTOB MHKPOCKOIIUPYEMEI | 0OBEKTOB XOPOIIIO C
X 00BEKTOB; HECYIIECTBEHHBIMU
puEMaMu oIIMOKaMu
W3YUYCHHS KJIETOK
OHMOJIOTHUECKUX
00BEKTOB XOPOIIO
C CYILIECTBEHHBI-
MU OIIHOKaMHU
Ymenusi | OTcyrcTBUE YMeeT onpenensaTs [YMeeT OpenesiaTh  [YMEET ONpeaeisaTh
YMEHUH, ¢usuKo-xumuuec- | (PU3NKO-XMMHUYECKUE (hU3NKO-XUMUYECKUE
IpENyCMOTPEHHBIX | KHE IIPOLECCHl U MPOIIECCHI M MEXaHM3- | MPOIIECCHI U MEXaHU3MBI,
JaHHOIA MEXaHH3MBI, 00yC- | MBI, 00yClIaBIMBa- 00ycaBIuBaroIIne
KOMITCTEHIEH JIABJIVBAOIIIHE forue PU3n0IoTH- (husnonornueckue
(usnosornyeckue | yeckue PyHKIUHU HA (hYHKIIMM HAa Pa3IUYHBIX
(GbyHKIWY HA Pa3NIUYHBIX YPOBHSIX YPOBHSIX OpraHU3aI[UH
Pa3IMIHBIX OpraHu3alu OHMOJIOTUYECKUX OOBEKTOB,
YPOBHSIX OpTaHH- OHMOJIOrMYECKUX MEXaHU3MBI JICHCTBUS
3a1uyu OMOJIOrU- 00BEKTOB, MEXaHU3MBI | BHEIIHUX (PU3UYECKUX
YEeCKHX OOBEKTOB, | JIEHCTBUS BHEITHHUX MOJIeH Ha KUBBIC
MEXaHHM3MBI JICUC- | (PU3UYECKHUX OpTraHHU3MBbI;
TBUS BHEIITHUX MoJIeH Ha KHUBBIC TEPMHHOJIOTHIO, METOBI U
(m3mueckux OpTaHU3MBI; HaBBIKH JIA0OPaTOPHOTO
MOJICH Ha KUBbIC TEPMHUHOJIOTHUIO, IKCIIEPUMEHTA,
OpTraHU3MBI; METO/IbI U HABBIKH UACHTU(DUKALINIO
TEPMHHOJIOTHIO, J1a00PaTOPHOTO OpPraHU3MOB Ha KJIETOYHOM
METOIbI M HABBIKK | 9KCIIEPUMEHTA,; U TKAHEBOM YPOBHSIX;
71a00paTOPHOTO UJACHTU(DUKAIINIO UHGOPMAITUIO O
IKCIIEPUMEHTA,; OpraHu3MOB Ha MOJICKYJISIPHBIX
UJCHTU(PHUKALINIO KJICTOYHOM H MeXaHU3Max
OpPraHu3MOB Ha TKaHEBOM YPOBHSIX; KHU3HEESTEITBHOCTH
KJIETOYHOM U UHGOPMAITUIO O TKaHEeW; CIoCOObI HIICHTH-
TKaHEBOM YPOBHSIX; | MOJICKYJISIPHBIX (uKanu MUKPOCKOTIH-
HHPOPMAITUIO O MeXaHU3Max PYEMBIX OOBEKTOB; TIPUEMBI
MOJICKYJISIPHBIX KU3HEACIATEIILHOCTH U3YYEHUs] KJIETOK OMOJIO-
MeXaHU3Max TKaHeH; CrocoOsl THYECKUX 0OBEKTOB
KHU3HEIESATEIBHOC- | HICHTU(UKAIMN xoporio 6e3 ommbdoK
TH TKaHEH; MHUKPOCKOITUPYEMBIX
CIIOCOOBI NAEHTH- 00BEKTOB; TIPUEMBI
(buKaIu MUKpPO- W3YYCHUS KJIETOK
CKOITUPYEMBIX OHMOJIOTMYECKUX
OOBEKTOB; IPUEMBI | 0OBEKTOB XOPOIIIO C
HU3y4CHUA KICTOK | HeCyIIECTBEHHBIMU
OHMOJIOTHYECKUX OIIMOKAMU
00BbekTOB C1ab0
HaBpiku | OrcyrctBue  unum [Brnageer merona- [Brnageer metogamu  [BrnageeT METOJaMU OCHOB-
HaJIu4ue MM OCHOBHBIX OCHOBHBIX (h)U3HKO- HBIX (PU3UKO-XUMUYECKHIX

(hm3UKO-XUMHUIeC-

XUMUYCCKUX ITPUHIH-

HOPUHIHUIIOB, JICKAIIUX B
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(dbparMeHTapHbBIX KHUX TIPUHITUTIOB, TIOB, JICXKAIIUX B OCHOBE POCTa U Pa3BUTHUS
HABBIKOB JISKAIUX B OCHOBE | OCHOBE pOCTa U OHOJIOTHYECKHX OOBEKTOB,
IIPEyCMOTPEHHBIX | POCTa H PasBUTHSA pa3BUTHS OHOJIOTH- (hU3UKO-XUMHUUIECKHUX
JAHHOI OMOJIOTHYECKUX YEeCKUX OOBEKTOB, MPOTIECCOB U MEXaHU3MOB,
KOMIISTEHITHE 00BEKTOB, HU3NKO- | (PUBNKO-XMMUYECKUX | 0OyCIaBIMBAIOIINX

XUMHYECKUX MPO- MPOIIECCOB U MEXaHU3- | (PU3UOJOTUICCKHE

[IECCOB W MEXaHU3- | MOB, 00yCJIaBIIMBa- (hyHKIIMHM Ha Pa3TUIHBIX

MOB, O0YCJIaBIIUBa- | FOIIUX (PU3UOJIOTH- YPOBHSIX OpraHU3aIiu

OIUX (PU3HOJIOTH- | YeCKUe (PYHKIMU Ha OHOIOrHYECKUX 00BEKTOB,

yeckue PyHKINH Pa3IMYHBIX YPOBHSX MEXaHHU3MOB JICHUCTBHUS

Ha Pa3IMIHBIX OpraHu3aIH BHEIITHUX (PU3NUCCKUX

YPOBHSIX OpTaHH- OHOJIOTHYECKHUX TOJICH Ha YKUBBIC

3alMy OHMOJI0TrH- 00BEKTOB, MEXAHU3- OpTaHU3MBEL;

YeCKHX O0OBEKTOB, MOB JICHCTBHA TEpMHHOJIOTHEHN, METOIa-

MEXaHHM3MOB JICWiC- | BHEIIHUX (PU3MYCCKUX | MU M HABBIKaMH Jlabopa-

TBHS BHEIHUX MTOJICH Ha YKUBBIC TOPHOTO SKCIIEPUMECHTA;

(hm3uIecKux OpTaHU3MBbI; AIeHTH(UKAITIN OPTaHN3-

MoJIeH Ha KUBBIC TEPMUHOJIOTUEH, ME- MOB Ha KJI€TOYHOM M

OpTraHU3MBI; TOJAAaMH ¥ HaBbIKAMH TKaHEBOM YPOBHSIX;

TEPMHUHOJIOTHEH, mabopaTopHOTO nH(popMaIueit 0 MOJIeKy-

METOJIaMH ¥ HaBbI- | OKCIIEPUMEHTA; JISIPHBIX MEXaHU3Max

Kamu jabopaTop- UACHTU(DUKALIUN KU3HEICATCTLHOCTH

HOTO 3KCIICPUMEH- | OPraHU3MOB Ha TKaHel; criocobamu

Ta; KJIETOYHOM H AOEHTH(DUKAIINH MUKPO-

uneHTuGuKanuu TKaHEBOM YPOBHSIX; CKOITUPYEMBIX O0BEKTOB;

OpPraHU3MOB Ha uHpopMaIueit o prUeMaMHt U3yU4eHUS

KJIETOYHOM U MOJIEKYJISIPHBIX KJIETOK OHOJIOTHYECKHUX

TKaHEBOM YPOBHSX; | MEXaHH3Max 00BEKTOB TIIYOOKO U

I/IH(bOpMa]_[I/IeI\/'I (0] KUBHECACATCIbHOCTU B [IOJIHOM O6T>CMC

MOJIEKYJISIPHBIX TKaHeH; cnocobaMu

MEXaHH3Max UACHTU(DUKAIAN

YKU3HEACSITEIBHOC- | MHUKPOCKOIMPYEMbIX

TH TKaHEH; 00BEKTOB; MPUEMAMHU

crocobaMu HUJIeH- M3YYEHUS] KJIETOK

TUQHUKAIUNA MHKPO- | OMOJOTHYECKHX

CKOIIUPYEMBIX 00BEKTOB B JIOCTA-

00BEKTOB; TOYHOM 00BEME

preMaMu

H3YYCHHUS KIIETOK

OMOJIOTHYECKUX

00BEeKTOB Ha

HU3KOM YpOBHE

I/II['?’OHK-S
3uanus ®parmeHTapHbIe 3HaeT BOMpPOCHI 3HaeT BOMPOCHI rIyOOKO, B TIOJIHOM

3HAHUS 10 pa3Ho- 10 pa3sHooOpasun 10 pa3zHO0Opa3uu o0beme OCBOMII
06pa31/11/1 METOO0B, METOA0B, ITO3BOJIA- METOIA0B, ITO3BOJIA- HpOFpaMMHBIﬁ
MIO3BOJISTFOIIIHX FOIIMX TOJHOIICHHO | FOIIMX ITOJHOIICHHO MaTepuan, H3/araer ero
MOJIHOIIEHHO W3YYUTh aHATO- W3YYUTh AaHATOMUIO, HA BBICOKOM HAy4HO-
U3y4UTh aHATOMMIO, | MUIO, MOPDOIIOTHIO | MOP(OIOTHIO U TEOPETHUECKOM YPOBHE,
MOp(OIOTHIO ¥ | 1 DKOJIOTHYECKHUE 9KOJOTHYCCKUE W3y OBA3ATENBHYIO M
AKOJIOTHYECKHE 0COOCHHOCTH 0COOCHHOCTH
0COOEHHOCTH pacTeHHi B TOJIe- pacTeHUl B TOJICBBIX U AOTOIHATEIBHYIO  JINTC-
paCTeHI/Iﬁ B IIOJIEBBIX | BBIX U na6opaTop- Ha60paT0prIX p aTypy’yMeeT HpaBHHBHO
" 1a60paTOPHBIX | HBIX HCCIIEI0Ba- HCCIIEIOBAHUAX, HACNIOJIb30BATh 3BaHUA
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HCCIICIOBAHUSX,
NPUMEHECHHUIO COBpE-
MEHHBIX KCIICPH-
MEHTAJIBHBIX METO-
OB pabot ¢ 6uo-
JIOTHYECKUMH
0o0OBEKTaMH B
MOJIEBBIX U
nabopaTOpHBIX
YCJIOBUSX;
OOBSICHEHHIO SBIIE-
HHUU, IPOLIECCOB,
CBSI3U M OTHOIIICHUS,
BBISIBJISIEMBIC B

XOJ/Ie HMCCIICIOBAHUS,
no HaBbIKaM pado-
Thl C COBPEMEHHOM
anmnaparypou,
OCHOBHBIM METOaM
OHMOJIOTHYECKUX
HCCIICAOBAHUIM;
HaBbIKaM
CaMOCTOSTEITHHOTO
IIPOBEICHUS
HCCIEAOBAHUN Ha
OCHOBE MTPUMEHCHHUS
METOJIOB
HaOJIIO/ICHUS U

HUSX, IPAMEHE-
HUIO COBPEMEHHBIX
9KCIIEpUMEHTAITh-
HBEIX METOZOB
paboT ¢ 6Guosory-
YECKUMH 00bEK-
TaMH B TTOJICBBIX B
J1a00paTOPHBIX
YCIOBUSX;
0OBSICHEHHIO SIBJIE-
HUI, MPOIIECCOB,
CBSI3M U OTHOILIE-
HUS, BBIABISIEMBIE B
XOJ€  HCCIeIoBa-
HHs, 10 HaBBIKAM
paboThl C coBpe-
MEHHOHN arnmapa-
TYpOH, OCHOBHBIM
MeTogaM  OMoJIo-
FHYECKHX  HCCIIe-
JIOBaHUM; HaBBIKAM
CaMOCTOSTEIBHOIO
MPOBEACHHUS
HCCIICJOBAHUM Ha
OCHOBE ITpUMe-
HEHUsI METOIOB
HaOIIONeHUS U
IKCIIEPUMEHTA C

MIPUMEHEHUIO
COBPEMEHHBIX
3KCIIEPUMEHTAIBHBIX
METOJ0B PaboT C
OHOJIOTHYECKUMU
00BbeKTaMHu B
MMOJIEBBIX U
J1a00paTOPHBIX
YCIOBUSIX;
OOBSICHEHHIO SIBJIE-
HUM, MPOIECCOB, CBA3U
¥ OTHOLIEHUS,
BEISIBIIIEMEIE B

XOJ€  HCCIEIOBaHUs,
o HaBBIKaM pPabOTHI
c COBpPEMEHHOM
anmnaparypou,
OCHOBHBIM METOAaM
OMOJIOrHYECKUX
HUCCIICOBAHUIM;
HaBbIKaM
CaMOCTOSITEITLHOTO
MPOBEICHHUSI
HCCIICJOBaHUM Ha
OCHOBE TIPUMEHEHUS
METOA0B HaOJIIOACHMS
M 9KCIIEPUMEHTA

C HECYLIECTBEHHBIMHU

IpU PErHOHAJIBHOM aHa-
Ju3€, OpPUEHTHUPYETCsS B
COBPEMEHHBIX  IIpolJIe-
Max M3y4aeMoM aucuun-
JUHBI (HAyYHOI'O HaIlpaB-
JICHUS);

YMEJIo IIPUMEHSIET
TEOPETUYECKUE  3HAHUS
IOpU pelIeHUH IPaKTHU-
YECKUX 3a]1ady;

BJIaJIC€T COBPEMEHHBIMU
METOJaMH  HCCIIEI0Ba-
HUS, CaMOCTOSITEJILHO
IOTIOJIHSIET U OOHOBJISET
3HaHUS B XO/€ y4eOHOro
npolecca Ha BBICOKOM
YPOBHE.

SKCIICPUMCHTA, CYIIECTBEHHBIMH | OLIMOKAMHU
omnOKaMu
Ymenusi | OTcyrcTBHE YMeeT onpenensaTh [YMEET ONpeaesaTh YMeeT onpenensaTh
YMGHI/II\/’I, MCTOAbI, ITIO3BOJIA- MCTOABI, ITIO3BOJIA- MECTOABI, ITIO3BOJIAIOITUC
IpeayCMOTPEHHBIX OIIHEC ITOJTHOIICHHO | IOHIXE ITOJITHOLICHHO IMOJTHOIIEHHO M3Yy4YHUTh
JTAHHOM HA3Y4YUTh aHATO- HU3YyYNUTH aHATOMHUIO, aHATOMHIO, MOP(OJIOTHIO U
KOMHCTCHHHCﬁ MMUIO, MOp(l)OJ'IOl"I/II-O MOp(I)OJ'IOFI/IIO n JIKOJIOTMYECKHE OCOOEH-

M DKOJIOTHYECKHE
0COOEHHOCTH
pacTeHui B moie-
BBIX W JIabopartop-
HBIX UCCIEN0BA-
HUSIX, TPUMEHEHUS
COBPEMEHHBIX
3KCIIEPUMEHTAITb-
HBIX METOJIOB
pabot ¢ 6uonoru-
YEeCKHMMHU 00beKTa-
MM B IIOJIEBEIX U
1ab0paTOPHBIX
YCIIOBUSIX; AaBaTh
OOBSICHEHHUS SIBJIC-
HUSAM, TPOIIeCCaM,
CBSI3SIM M OTHOIIIE-
HHSIM, BEISIBIISEMBIX
B XOJIe HCClIeIoBa-

OKOJIOTHUYECKHE
O0COOCHHOCTH
pacTeHUid B MOJICBBIX U
mabopaTOPHBIX
HCCIIEIOBAHMUSAX,
MPUMEHEHUS
COBPEMEHHBIX
OKCTIIEPUMEHTATBHBIX
METOJIOB paloT ¢
OMOJIOTHYECKUMU
oOBeKTaMu B
MOJICBBIX U
1a00paTOPHBIX
YCIIOBUSX; 1aBaTh
OOBSICHCHHS SIBJIS-
HUSM, TIPOIIECCaM,
CBSI3SIM M OTHOIIIE-
HUSIM, BBISBIISICMBIX B
XO0J1€ UCCIIeI0BAHUS,

HOCTH PacTEHUH B I10JIE-
BBIX H JJa0OPaTOPHBIX
WCCIICJIOBAHUSX, TIPHIME-
HEHHS COBPEMEHHBIX
IKCIIEPUMEHTAIBHBIX
METOJI0B paboT ¢ buoorn-
YeCKUMHU 00BEKTaMH B
MOJIEBBIX U J1abopaTop-
HBIX YCJIOBHSIX; 1aBaTh
OOBSICHEHHUS SIBJICHUSIM,
mporeccam, CBSA3SIM 1
OTHOIICHUAM, BBISBISIEMBIX
B XOJI€ UCCIICIOBAHUS,
paboTaTh C COBPEMEHHOI
anmapaTypou, oCHOBHbIE
METOJIbI OMOJIOTHYECKUX
HCCIIETOBAHNM;
CaMOCTOSITEIbHO
MIPOBOJIUTh MCCJICIOBAHMSI
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Hust, paboTaTh C
COBPEMEHHO
anmaparypou,
OCHOBHEIE€ METObI
OMOJIOrHYECKUX
HCCIICJOBAHUIM;
CaMOCTOSATEILHO
[IPOBOAMTH HC-
CIeI0BaHMs Ha
OCHOBE TPUMEHE-
HHSI METOIOB
HaOJIIOIEHUS 1
JKCIIEPUMEHTA
ciabo

paboTarts C
COBPEMEHHOM
anmnaparypou,
OCHOBHBIE€ METO/IEI
OMOJIOrHYECKUX
HCCICIOBAHMM;
CaMOCTOSITENHHO
MIPOBOAUTH HCCIIEIO-
BAaHUS HAa OCHOBE
MPUMEHEHHUS] METOJIOB
HaOJIIOICHHUS U
SKCIIEPHMEHTA
XOPOIIIO C
omInOKamMu

Ha OCHOBE NMPUMCHCHUS
METOJIOB HAOJFOICHUS U
JKCTIEPUMEHTa XOpoIo 0e3
OIMO0K

HaBbiku

OtcytcTBHE
HaJIM4ne
(dbparMeHTapHBIX
HaBBIKOB
MPEAYCMOTPEHHBIX
TAHHOU
KOMIICTCHITHCH

HJIN

Bnaneet pasnoo6-

pasHBIMH METO/A-
MH, TTO3BOJISTFOLIH-
MU MOJTHOIIEHHO
H3yYUTh aHATO-
MU0, MOP(OJIOTHIO
1 3KOJIOTUIECKUE
0COOCHHOCTH
pacTeHui B noJie-
BBIX M JJAOOpaTop-
HBIX UCCIIEIOBA-
HUSX, TPUMEHCHUS
COBPEMEHHBIX
9KCIIEPUMEHTAITh-
HBIX METOJIOB
paboT ¢ OGHoJIorH-
YECKHMHU 00bEKTa-
MH B TIOJIEBBIX U
1a00paTOPHBIX
YCJIOBUSIX; 1aBaTh
00BSICHEHHSI SIBJIE-
HUSIM, TIPOIIECCaM,
CBSI35M U OTHOIIIE-
HUSM, BBISBISIEMBIX
B X0JI¢ HCCIeI0Ba-
HUS, TT0 HABbIKAM
paboThI ¢ coBpe-
MEHHOM arrmapa-
TYpOH, OCHOBHBI-
MU METOJIaMH
OMOJIOTHIECKHIX
HUCCJIEIOBAHN;
HABBIKAMHU
CaMOCTOSITEILHOTO
MPOBEIECHUS WC-
CJIeI0BaHMM Ha
OCHOBE MIPUMEHE-
HUS METOJIOB
HAOIIONEHUA 1
9KCIIEpUMEHTA Ha

Bnaneet pasnoobpas-
HBIMHU METOJaMH,
MO3BOJISIOIIAMUA
MOJTHOIICHHO U3y4YHUTh
aHATOMUIO, MOP(JO-
JIOTHIO M SKOJIOTHYEC-
KHe 0COOCHHOCTH
pacTeHul B MOJIEBBIX U
nabopaToOpHBIX
HUCCIICIOBAHUSIX,
MPUMEHEHUS
COBPEMEHHBIX
SKCIICPUMCHTAJIbHBIX
METOJIOB paboT ¢
OHOJIOTUYCCKUMU
o0BbeKTaMu B IOJIE-
BBIX U JIabopartop-
HBIX YCJIOBUSIX;
JIaBaTh OOBSICHEHMS
SIBIICHUSAM, IIpOLiEccaM,
CBA354M U OTHOLIICHU-
SIM, BBISIBIIIEMBIX B
XOJI€ UCCIIENOBAHMSI,
0 HaBbIKaM pabOThI
C COBPEMEHHOM
anmnaparypou, oc-
HOBHBIMH METOJIaMU
OHOJIOTHYECKHX
HCCIICJOBAHUIM;
HaBBIKAMH CaMOCTO-
ATEJIHHOTO TPOBEJIe-
HUS HWCCIEIOBaHUI
Ha OCHOBE IPUMEHE-
HHSI METOIOB HAOIIO-
JCHUA U OKCIICPHUMCH-
Ta B JIOCTaTOYHOM
o0beme

Brnaneer paznoobpa3HbiMu
METOAAaMHU, ITO3BOJIAIOIITNMHA
IMOJTHOLIECHHO M3Yy4YHUThH
aHATOMUIO, MOP(OJIOTHIO U
AKOIIOTUYECKHE OCOOEH-
HOCTHU PAaCTE€HHM B MOJIEBBIX
1 1a00OpaTOPHBIX UCCIIE0-
BaHUSX, TPUMEHECHUS
COBPCMCHHBIX 3KCIICPUMCH-
TaJbHBIX METOJIOB PadoT ¢
OHMOJIOTHUECKUMHU 00bEKTa-
MH B TIOJIEBBIX U J1abopa-
TOPHBIX YCJIOBHSX; AaBaTh
OOBSICHEHHS SIBIICHHSIM,
poIeccam, CBA3SIM U OTHO-
[ICHUSM, BBISIBIISIEMbBIX B
XO0JIe UCCIIETIOBAHUS, O
HaBBbIKaM pabOTHI C COB-
PEMEHHOU ammapaTypoi,
OCHOBHBIMU METOAAaMU
OHMOJIOTUYECKUX UCCIIEI0-
BaHUIA; HABBIKAMH CaMOCTO-
ATCJIBHOT'O MIPOBEACHUA
HCCIIEIOBAaHUI HAa OCHOBE
NPUMEHEHUS] METOJIOB
HaOJIOCHUS U SKCIIepHU-
MEHTa IIyOOKO U B
MOJIHOM 00BeMe
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HU3KOM YpOBHE

U -4onk-s
3nanus ®parmeHTapHble 3HaeT BOMPOCHI 3HaeT BOMPOCHI 1O rIyboko, B IOJHOM

3HaHHUS IO CITOCO- | MO crocobam crocobaM TpuUMeHe- | 00beMe OCBOUII
0aM TPUMCHEHHUS | IPUMEHEHUS B HUS B Ipodheccro- MPOTPAMMHBIN
B TmpodeccuoHalb- | mpodecCuoHadb- | HAJbHOM JIESTEIb- Marepual, M3JIaraer ero
HOW JIEATENBHOCTH | HOM IESITENBHOC- | HOCTU COBPEMEHHBIX | HA  BBICOKOM  HAy4YHO-
COBPEMEHHBIX TH COBPEMEHHBIX | IIPEICTABICHUH 00 TEOPETUYECKOM YPOBHE,
MIPEICTaBICHUI 00 | MpeaCcTaBICHUN OCHOBax OMOTEXHO- | M3Y4HJ OOs3aTEIBHYIO U
OCHOBaX OMOTEXHO- | 00 OCHOBax OMO- | JIOTHYECKUX MPOU3- | JOMOJHUTEIBHYIO JIUTE-
JIOTUYECKUX MPOU3- | TEXHOJIOTHYECKUX | BOJACTB, IPUMEHEHUIO | PATypPy,YMEET NPABUIIBHO
BOJACTB, InpuMeHe- | IIPOU3BOACTB, COBPEMCHHBIX HUCIIOJIB30BAaTh 3BAHUA
HHUI0O COBPEMEHHBIX | IPUMEHEHHUIO SKCIICPUMCHTAIBHBIX Ipu PECTHOHAJIBHOM aHa-
SKCICPUMCHTAJIBHBIX | COBPEMCHHBIX METOOB pa60T C JA3€, OPUEHTUPYETCA B
METO/IOB  PaboT  C | DKCIEPUMEHTalb- | OMOJIIOTHYECKUMH COBpEMEHHBIX  MpobJie-
OMOJIOTHYECKUMHU HBIX METOJIOB pa- 00bEKTaMH; . | Max usywaemoit mucummn-
00beKTaMuy; 061,518— 6ot ¢ Guonoruyec- | OOBSCHEHHIO ABNCHUM, | (HAYHHOTO HATPAB-
HCHMIO SBJICHUH, | KUMU OOBEKTaMU; IponecCoB, CBA3CH U .
HPOIIECCOB, CBSI3€N M | OOBSICHEHHUIO siBJIe- | OTHOLICHHH, BBISBIIS- JeHUs);
OTHOUICHUH, BBIAB- | HUM, IPOLIECCOB, eMbIX B Xo1le uccneno- | YMEIO HPUMEHACT
JISIEMBIX B X0J€e | CBSI3eH M OTHOIIIe- BaHU:; U3JIOXKCHHUIO U TCOPCTHHCCKUE  SHAHWA
HCCIICOBaHMS,; HUM, BLIABISEMEIX | aHamu3y 0a3oBod mH- | [IPM  PCUICHHH  IIPAKTH-
U3II0KEHHMIO M aHa- | B XOJie Mccuenosa- | popmanuu B obnactu | YCCKHUX  3a1a4,
nu3y 6a30BOil  WH- | HUS; M3JIOKCHMIO M | OMOIIOTMYECKHMX HAyK, | BJIAJICET COBPEMCHHBIMHU
¢dopmarmu B obactu | aHanu3sy 6a3oBoi OCHOBHBIM METOaM METOAAMH  HCCIIEA0BA-
OMOJIOTHYECKHX nH(pOopMaIuu B OMOIOTHIECKUX HUSI, CaMOCTOSITEIIBHO
HayK, OCHOBHBIM | 06Jact 61oJ0- HCCIIC/IOBaHMUIH; [IOIOJIHAET U OOHOBIISAET
MeToJIaM 010J10- | THYECKUX HAYK, HaBbIKaM CaMOCTO- 3HAHKS B XOJC y4EOHOTO
THYECKUX HCCJIE- | OCHOBHBIM METO- TEJIBHOI'O IPOBEACHUSA mporecca Ha  BBICOKOM
JOBAaHMI; HaBLIKAM | JaM OHMOJIOrHYec- HCCJICJOBAaHUS HA YPOBHE.
CaMOCTOSITEIILHOIO KHX UCCJICIOBa- OCHOBE PUMEHEHU
MPOBEJICHNSI  WCCIIe- | HHii, HAaBbIKaM METOJI0B HaOJIIOICHHS
JIOBaHHUS HAa OCHOBE | CAMOCTOSTEIBHOTO | M OKCIIEPUMEHTA;
NPUMEHEHUS METO- | IPOBEACHUS HcCiie- | HaBbIKaM cbopa,
JI0OB HaOMIOJEHHS M | JOBaHMS HA OCHOBe | OOpabOTKM,aHalu3a u
JKCIIEPUMEHTA; MIPUMEHEHUSI METO- | CUCTEMaTU3aliH
HaBbIKaM cOopa, 00- | 10B HaOmoxeHus u | HHGOpPMAIMHU 10 OHO-
paboTku,aHaii3a W | DKCIIEPUMEHTA; JIOrur C¢ HECYIICCTBCH-
CUCTEeMaTH3aIlluU HaBbIKaM cOopa, HBIMH OIIMOKaMU
nH(pOpMaITUu 1Mo | 06paboTKH,aHaATN3a
OHOJIOr A M CUCTEMATH3aLUU

rH(MOPMAITUH 110

OHOJIOTHH C

CYIIECTBCHHBIMU

omuOKaMu

VYmenuss | OrcyrcTBue 'YMeeT onpenensaTe [YMeeT ONnpeaearh 'YMeeT onpenensaTh

YMEHHI, COBPEMEHHEBIE COBpEMEHHBIE COBPEMEHHBIE
MPEAYCMOTPEHHBIX | MPEIACTABICHUS MpeACTaBICHUS 00 MpeACTaBICHUS 00
JTAHHOM 00 ocHOBax OMO- | OCHOBaX OMOTEXHO- | OCHOBaX OMOTEXHOJOTH-
KOMITETEHITUEH TEXHOJIOTHYECKUX | JIOTHYECKUX MTPOU3- | YECKUX MPOU3BOJICTB,

MIPOU3BOACTB, BOJICTB, COBPEMEHHbIE | COBPEMEHHBIE DKCIIEPH-

COBpEMEHHBIE JKCIIEPUMEHTAIBHEIC MEHTaJIbHbIE METOJIBI pa-

IKCIIEPUMEHTAITb-

METOBI PaboT ¢

00T ¢ OMOJIOTMYECKUMU
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HbIE METO/IbI pa-
00T ¢ Omosoruuec-
KHMH 00BbEKTaMHU;
00BSCHEHHTD SIBJIE-
HUS, POIIECCHI,
CBSI3U U OTHOIIIE-
HUSI, BEISIBIIEMBIE B
X0JIe UCClIen0Ba-
HHSL;, U3JI0XKUTH U
aHaJIN3UPOBATh
0a3oByro nHpOpMa-
LIMIO B 001aCTH
OMOJIOrHYECKUX
HayK, OCHOBHBIE
METO/IBI OMOJIOTH-
YEeCKHUX HCCIIEN0BA-
HUH;
CaMOCTOSTEILHO
MPOBOJIUTH UCCIIE-
IIOBaHMS HAa OCHOBE
HpI/IMCHeHI/Iﬂ METO-
JIOB HAOIIOAEHUS U
9KCIICPUMCHTA,
cobpatb, 06pado-
TaTh, aHATTM3UPO-
BaTh U CUCTEMATH-
3upoBaTh HHHOP-
MAaI|Io 10 OHOoIIo-
rum ciado

OMOJIOTHYCCKUMU
00BbEKTaMH;
OOBSICHCHHTH SIBIICHHS,
MIPOIIECCHI, CBSI3H U
OTHOIIIEHUS, BBISBIISA-
€MBbIC B XOZI€ HCCIIEI0-
BaHUS, H3JIOKHUTh U
aHaJTM3UPOBATH 6a30-
BYIO HH(OPMAIIHIO B
o0OyacTu GuoJIoruyec-
KHX HayK, OCHOBHBIC
METOBI OMOJIOruYec-
KHX MCCIIEIOBAHMI;
CaMOCTOSITEIIHHO
MIPOBOJIUTH UCCIICIO-
BaHUS HA OCHOBE
MIPUMEHEHUS METOIOB
HaOIOACHHS
JKCIIEPUMEHTA,
cobparb, 00paboTars,
aHAJIM3UPOBATh U
CHUCTEMAaTHU3UPOBATh
WH(POPMAITHIO TIO
OHMOJIOTHH XOPOIIIO C
OIITHOKAMH

00beKTaMu; 00OBbSICHEHUTD
SIBJICHUSI, TIPOIIECCHI, CBSI3U
W OTHOIICHUS, BBISIBISIEMBIC
B XOJI€ UCCJICIOBAHNS,
H3JI0KHUTH ¥ AHATH3UPO-
BaTh 06a30ByI0 HHPOpPMa-
MO B 00JIaCTH OMOJIOTH-
YECKUX HAyK, OCHOBHBIC
METOJIBI OMOJIOTHYCCKUX
HICCIIEJOBAHUM;
CaMOCTOSITEIILHO
MIPOBOJIUTH UCCIICIOBAHUS
Ha OCHOBE IMMPUMEHEHUS
METOI0B HAOIIOACHHS H
3KCIICPUMEHTA; cOOpaTh,
00paboTaTh, aHATH3UPO-
BaTh U CHCTEMAaTH3HPO-
BaTh HH(POPMALIUIO TI0
Omooruu Xoporro 6e3
OIINOO0K

HaBbiku

OtcyTrcTBHE WM
HaIn4uue
(dbparMeHTapHBIX
HAaBBIKOB
MIPETYCMOTPEHHBIX
JTaHHOM
KOMIIETECHIIMEN

BianeeT HaBBIKAMU
MPUMEHEHUS COB-
PEMEHHBIX DKCIIe-
PUMEHTAITLHBIX
METOJIOB PabOoThI C
OHOJIOTHYECKUMU
00BbEKTaMHU;
00BsCHEHUS SIBJIE-
HHH, IPOLIECCOB,
CBS3EH U OTHOIIIE-
HWH, BEISIBISIEMBIX
B XOJI€ HCCIIEI0BA-
HUH; U3II0KEHUA U
ananauza 6a3oBoH
nHPOPMAIINH B
obOact OHOJIOrH-
YECKUX HayK, OC-
HOBHBIX METOJIOB
OMOJIOrHYECKUX
HCCJIEIOBAHNT;
CaMOCTOSTEILHO
MIPOBOJIUTH HCCIIe-
JIOBaHMS HA OCHOBE
MIPUMEHEHHUS METO-
JIOB HAOIIOAECHUS U
AKCIIEPUMEHTA;
cobpats, 06pado-

BnajeeT HaBLIKAMU
IPUMEHEHUS COBpe-
MEHHBIX JKCIIEPH-
MEHTaJIbHBIX METOJIOB
paboThI ¢ OHoIorNYec-
KHUMHU 00bEKTAMU;
0OBSICHEHHS SIBIICHHH,
MPOLECCOB, CBA3EU U
OTHOIIICHUM, BBISBIISI-
€MBIX B XOJI€ MCClIe-
JOBaHUM; U3JT0KCHUS
¥ aHajau3a 0a30BoM
nH(pOpMaIuu B odJac-
TH OHOJIOTHYECKHUX
HayK, OCHOBHBIX Me-
TOJ0B OMOJIOTHYSCKHX
HCCIICJOBAHUIM;
CaMOCTOSITEITHHO
MPOBOJIUTH UCCIIEIO-
BaHMsI Ha OCHOBE
MIPUMEHEHHUS METOI0B
HaOJIOACHHS M OKCIIC-
pUMEHTa; COOpaTh,
00paboTtath, aHATU3HU-
pOBaTh U CUCTEMATH-
3UpoBaTh HHPOpPMa-
LIHIO 110 OMOJIOTHH B

BianeeT HaBLIKAMU
MIPUMEHEHUSI COBPEMEH-
HBIX DKCIEPUMEHTATBHBIX
METOJI0B PabOTHI ¢ OMOJIO-
THYECKUMU 00BEKTAMH,
00BSICHEHHNS SIBJICHHH,
MPOIIECCOB, CBSI3CH 1
OTHOIIEHUH, BEIIBIIIEMBIX
B X0J¢ UCCJICIOBaHHM;
M3JI0KEHMS U aHAIN3a
0a3oBoii HHpOpMAIIK B
001acTH OHOJIOrNYECKHUX
HAYK, OCHOBHBIX METOJIOB
OMOJIOrMYECKUX HCCIIEN0-
BaHUM; CAMOCTOSITEIIbHO
MPOBOJIMTH UCCIICIOBAHUS
Ha OCHOBE ITPUMEHEHUS
METOI0B HAOJIIOACHHS U
JKCIIEPUMEHTA; cOOpaTh,
00paboTath, aHATU3UPO-
BaTh U CUCTEMATH3HPO-
BaTh MH(POPMAIIHIO 110
Ouosioruu rayooKo u B
ITOJTHOM 00BLEME
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TaTh, aHATTM3HPO- JIOCTAaTOYHOM OOBEME
BaTh U CUCTEMATH-
3upoBaTh HHDOP-
MaI{Io 1o OHUOoJOo-
TUU HAa HU3KOM
YpOBHE

7.3. TunoBbie KOHTPOJIbHbIE 3aJAHUS
Tecmui 01 meKyuyeco KORmMpOoaA
Paszpnen 1. O61mas MukpoOuoJI0rus

1.bakTepuu 3T10:

1)Mukpoopranu3msl, He UMEIOIHe 0(hOPMIICHHOTO sIpa
2)OTHOCATCS K yKapHOTaM

3)meroT saepHyo 000JI0UYKY

4)meroT Kancua

5)Menbuaiiiiye, He BUAUMbIE B CBETOBOM MHUKPOCKOIIE YaCTHUIIbI
2.DyHKIHUSA KANCYJIbl 0aKTepuii:
1)CocrouT u3 TUIUI0B

2)3amumiaet ot GparomuToB
3)XapakTepuszyercsi KUCIOTOYCTOMYUBOCTHIO
4)3T10 OEIKOBBIN BHEUTHUHN CIIOW IUTOILIA3MbI
5)YyacTByeT B AeTICHUU

3.KiierouHasi cTeHKa OaKTepHii:
D)IIpounas, ynpyras CTpyKTypa
2)Cnmsucroe obpa3oBanue

3)COCTOUT TOJJIBKO W3 JIUITH]IOB

4)CoCTOUT TOJIBKO U3 OeliKa
5)CnocoOcTBYeT COXpaHEHHIO BUAA

4, MUKPOKOKKH Pacnojiaralorcsi B Ma3ke:
1)onuHOYHO

2)1IoTIapHO

3)c oOpa3oBaHHEM MMaKETOB, TIOKOB

4)B BUJIE LIEIOYEK

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

2)1IoTIapHO

3)c oOpa3oBaHHEM MMaKETOB, TIOKOB

4)B BUJIE LIEIOYEK

5)B BHJIE TPO3/IHEB BUHOTPAIA

6.Kakyio ¢popmy UuMEIOT CIUPOXETHI:
1)mapoBunnyo

2)HUTEBHUTHYIO

3)ag0YKOBUIHYIO

4)KOHYCOBUHYIO

S)U3BUTYIO

7.Kak Ha3pIBAOTCA KOKKH, PACIojaraiiiuecsi B Bujae rpo3ibeB BUHOTpaaa:
1)cTpenToKoKKU

2)cTapUITOKOKKH

3)capuuHbI

4)0anuIIBI
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5)MUKPOKOKKH

8.Kak Ha3pIBaIOTCH KOKKH, PACHIOJIAral0IIuecs: HenoYKaMH .
1)capuuHsl

2)MHUKPOKOKKH

3)CTPENTOKOKKH

4)cTadIOKOKKI

5)0arumisl

9.®opmbl OaKTepHii:

1)mapoBuiHas, NaJOYKOBUIHAS, U3BUTAS

2)mapoBuAHAas, KOHYCOBUIHAS, U3BUTAS

3)mysneBuHAs, HUTEBUIHAS, KYOHMYeCKas

4)ranouKoBUIHAS, U3BUTAS, KyOHUecKast

S)rpsiMble, KyOMUECKHUE U IIapOBUIHBIC

10.Pa3mepnl 0aKkTepuii H3MEPAIOTCS B :

l)nanomerpax

2)caHTUMETpax

3)MIIIITUMeTpax

4)anrcrpemax

5)MuKpoMeTpax

11.Opranesuia 6akTepuii, NpensTCTBYOIAsA (parouurosy:
1)kamncyna

2)cniopa

3)KJIeTouHas CTeHKa

4)KTyTHKH

5)uurornnazma

12 IpeaMeTt u3yyeHusi MeIMIUHCKOH MUKPOOHOJIOTHN:
1)Dorobakrepun

2)PuTonaToreHHble MUKPOOPTaHU3MBI

3)[1aToreHHbIe U YCIOBHO MATOTEHHBIE MUKPOOPTaHU3MBbI
4)Pacrenus

S)'enbMUHTBI

13.B kakoii HBeT OKPALIMBAIOTCS TPAMOTPULIATEIbHbIE DAKTEPUU:
1)3enensrii

2)KopnvHeBbIit

3)Kentorit

4)Cunuii

5)KpacHslit

14.0nTumManbHas TemMnepaTypa i HHKYOaluu NaTOreHHbIX OaKTepHii:
1)46"0

2)20"0C

3)52"0C

4)0M0C

5)C370C

15.0cHOBHO# TAKCOHOMMYECKOH eINHNLIEel B MUKPOOUOJIOTHHU SIBJISIETCSH:
1)Bun

2)Pon

3)CewmeiicTBO

4l lopsiok

5)Knacc

16.Ha3oBHTE OCHOBHBIE CTPYKTYPHBbIE KOMIIOHEHThI 0aKTePHATbHOMN KJIETKH:
1) IuddepenmpoBannoe sapo

2)Auddy3HO pacronoxeHHas saepHas CyOCTaHIIUs
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3)IunoBUIHBII OTPOCTOK

4)Kancung

5)DneMeHTapHbIE TeNbIa

17.B kakoii HBeT OKPALIUBAIOTCS TPAMIIOJIOKUTEIbHbIE OaKTepHu:
1)3enensbrit

2)KOpUYHEBBIH

3)KeNThIN

4)uoneToBsIii

5)KpacHbIi

18.Tunsl AbIxaHus GaKTepHii:

1)AspoOHBbIit 1 aHAAPOOHBIHA

2)XUMHUYEeCKHI U PU3NIECKUI
3)XUMUYECKUN U OMOJIOTUUECKHI
4)OKuCIUTEIbHBIN U BOCCTAHOBUTEIBLHBIN
5)Pu3nveckuii 1 OMOJTOTUYECKUMA
19.AHa3po0bI:

1)/Inst pocTta TpeOyYIOT KUCIOPOT

2)PacTyT Ha IPOCTHIX MUTATEIBHBIX Cpellax
3)'pamoTrpuniareabHbIe

4)TpeOyroT yaajieHus cBOOOJHOIO KUCI0pOia
5)ns pocra TpedyroT CO™2
20.CanuTapHO-NI0KAa3aTeJIbHBIMH MUKPOOPTaHU3MAMHU BO/bI SIBJISIIOTCH:
1)kuireynas rajodka

2)cniopoobOpasyromue 0akTepun

3)XoyIepHbIil BUOPHOH

4)npocreiinine

5)rpuosI

21.Buj 1po0HO¥i cTepuan3anmu:
1)aBTOKJIaBHPOBAaHUE

2)nacrepusanus

3)KkurnsueHue

4)TUHIAT3AIIs

5)¢punbTpoBaHue

22.I'1aBHBIM pe3epByapoM MHKPOOPraHU3MOB B OKPY Kalolleil cpeae siBJIsieTCs:
1)Teno uenoBeka

2)Bona

3)[TouBa

4)Bo3ayx

5)TennoKkpoBHbIE )KUBOTHBIE
23.CanuTapHo-nioKa3aTeJbHbIii MUKPOOPraHU3M BO31yXa:
DIIporeit

2)MEeHHHTOKOKK

3)Kumeynas manouka

4)HTEPOKOKK

5)30510THCTBIN CTAQUITOKOKK

24.TepMocTaT HCIOJIb3YyeTCH JISA:
1)BrIpanBanust MUKPOOPTaHU3MOB
2)Creprim3anuu 1a00paTOpHOH MOCYIbI
3)Crepunu3aluy XUpypruueckux HHCTPYMEHTOB
4)Crepunu3alii MUTaTENbHBIX CPE
5)Ctumynanuuu cnopooOpazoBaHust OaKkTepuit
25.Cnopsl 0aum/1J1 NOrudaOT NpH:
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1)/deiicTBun 6akTepuodara

2)AmuTeNbHOM BBICYIIMBAHHUH
3)ABTOKJIaBUPOBAaHUH

4)JInopunuzanuu

5)[Tacrepuzamuu

26.K ne3uHpUUMPYIOIIUM PACTBOPAM OTHOCHTCH
1)Xnopamun

2)CepHas KuCIoTa

3)BakuuHbI

4)3K30TOKCUHBI

5)IMMyHHBIE CBIBOPOTKH

27.3acayru I[lactepa B MuKpoOHoI0rnu
1)OTkpbITHE BUPYCOB

2)Pa3zpaboTka nacrepusamnuu

3)OTKpBITHE BO3OYAUTENS TYOEpKYyIie3a
4)BocmiponsBen 3KCIIePUMEHTAIBHBIA CHHITUC
5)OTKphITHE BO3OYIUTEINS XOJIEPhI

28.0CHOBHOI1 TAKCOHOMUYECKUH MeTO/I OKPACKH OAKTepHil:
1)ITo Heiiccepy

2)I1o I'pamy

3)ITo Mopo3zoBy

MHllo Jledhduepy

5)Ilo Byppu-I'uncy

29.K KHAKHMM NUTATEJbHBIM CpelaM OTHOCST:
1)MsiconenTOHHBIN arap

2)Cpena DHII0

3)KpoBsHoii arap

4)MsiconenToHHbIN OYyIbOH

5)XKenrouHo-coieBoi arap

30.Mcnosib30BaHMe JHEPTHH COTHEYHOI'0 CBETa XapaKTEPHO [IJIsl:
1)I'ereporpodos

2)ABTOTpOdhOB

3)Pororpodon

4)XemoTpodoB

5)MeraTtpodoB

31.CannTapHo-noka3atejibHble MUKPOOPTraHU3MbI NOYBBI:
1)V. cholerae

2)M. leprae

3)CI. Perfringens

4)Str. pyogenes

5)Corynebacterium

32.I1aToreHHble MUKPOOBI, IJINTEIbHO COXPAHAIOLIHECS B MOYBeE:
1)MeHHHTOKOKKH

2)Knoctpuann

3)Iuremnsr

4)Kuieynast najgouka

5)CTpenToKOKKHI

33.KoJsn-uH/AeKC BOJBI:

1)Haumensmuit 06beM BoJbl, B KoTopoM oOHapyskuBaetcs BI'KIT
2)Konmn4ecTBO MaTOreHHBIX MHKPOOOB B 1 M
3)Konmuecto BI'KII B 1 M

4)KonmuectBo BI'KII B 1 nmutpe Bojib
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5)KonmnuecTBo Me30(hunbHbIX OakTepuii B 1 M1
34.CanuTapHo-noKa3aTeJbHble MUKPOObI BOJBI:
DIlepdpunrenc
2)XonepHblit BUOPHOH
3)DHTEPOKOKKH
4)Kumeunas najoyka
5)CTpenToKOKKH
35.CanurapHo-noKa3aTejbHble MUKPOOBI BO31yXa:
1)IIporeii, cuHEeTHOITHAS TTATOYKA
2)MEHUHTOKOKK, CTa(UIOKOKK
3)Kuieunas nanoyka, CTPENTOKOKKU
4)['eMOTUTHYECKUN CTPETITOKOKK, 30JIOTUCTBIN CTAPHIOKOKK
5)Tybepkyne3Has najgodyka, KOpuHEOAKTepUU
36.I1peacTaBuTEIIMH HOPMAJIbHOI MUKPO(}IOPbI KUIIEYHUKA SIBJISIIOTCH:
1)bpymuemnbt
2)Kopunebakrepun
3)JIakTobakTepun
4)CanbMOHEILTBI
S)lIurennst
37.Ha3oBuTe 3200/1eBaHHEe, KOTOPOE MOKET MepeiaBaThCsl Yepe3 Mo4BY:
1)rpunm
2)MEHUHTHUT
3)roHopes
4)repnieTndyeckas HHPEKIUSI
5)cTonoHsK
Kuroun k Tectam no pasneay 1
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Paznen 2. YacTHass MUKPOOHOJIOT U

1.Bupuon npeacrasJisieT co00ii:
1)monexyny JTHK

2)monexyiny PHK

3)kancu

4)IOJTHOIICHHYIO BUPYCHYIO YACTHUILY
S)cynepkarcu/

2.Bupycsr:

1)OTHocATCS K DyKapuoTam
2)Pactenus He MOpaXKaroT

3)MeroT Aapo ¢ AaepHON 000I0UKOM
4)B naTosoruu 4yejaoBeKa HE y4acTBYIOT
5)Menbuaiiiye MUKpOOPTaHU3MbI, HE UMEIOIIINE KJIETOYHOT'O CTPOSHUS
3.Pa3mepbl BUPHOHA U3MEPSIOTCS:
1)Hanometpax

2)MuunMeTpax

3)Cantumerpax

4)AHrcrpemax

5)Mukpomerpax

4.]1.11 BUPYCOB XapaKTEepPHO:
1)ITapa3utupyroT BHYTpH KIETKH
2)Pa3MHOXKArOTCA ACTICHHEM

3)MeroT KIIeTOYHOE CTPOSHUE
4)PacTyT TOJIBKO B a3pOOHBIX YCIOBUAX
5)O0pa3yroT Copbl

S5.Bupychl KyJbTHBHPYIOT Ha:
1)MITA

2)TkaHEBBIX KyJIbTYypax

3)MIIb

4)Cpene Kurra-Taporu

5)Kpossinom arape

6.bakTepuodaru napasuTUPYIOT Ha:
1)Bupycax

2)bakTepusix

3)Kierkax yenoBeka

4)Knerkax pacreHuit

5)Knerkax >KMBOTHBIX

7.CTpoeHue BUPYCOB M3y4aeTCs ¢ MOMOIIbIO:
1)Dnexrpodopesa Ha Gymare
2)DNeKTPOHHON MUKPOCKOTTHH
3)YnbTpadroneToBoil MUKPOCKOIIHH
4)TeMHONOIBHOW MUKPOCKOIIUN
5)JIFOMUHUCIIEHTHON MUKPOCKOITUU
8.®epmeHTAaMU BUPYCOB SIBJISIKOTCS:
1)Anbaonasa
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2)[Ina3zmokoarymasa

3)'manyponunasza

4)JIHK-3aBucumas JIHK-monmmmepasa

5)JIunaza

9.11o cnenu(pMYHOCTH AeHCTBUA (parn pa3jinyaroT:
1)Tunocnenuduveckue

2)ABUpYIICHTHBIC

3)BupynenTtHsie

MHllpodaru

5)AHK-renomubIe haru

10.Bupychbl pa3MHOKAIOTCS

1)bunapHbIM fenEeHUEM

2)CerMeHTHpPOBaHUEM

3)IMCHIOHKTUBHBIM CIIOCOOOM

4)[ToukoBaHMEM

S)I[onoBeIM IyTEM

11.bakTepuodaru xapakTepu3ylTcs:

1)Coneprxanrem pa3iMuHbIX HYKJIEHHOBBIX KUCIIOT
2)AGCOTIOTHBIM BHYTPUKIIETOUHBIM [1apa3uTU3MOM
3)Knerounoii opranuzanuei

4)KynbTUBUPOBAaHMEM Ha MPOCTHIX MUTATEIbHBIX CPEAAX
S)Hanuuuem BHYTPUKIETOUHBIX BKIIOUEHUN

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

2)"NudexnmonHbie" OCIKOBBIC YaCTHUIIBI

3)JIuieHpl FTeHETHYECKOTO MaTepraa

4)PazMHOXKaIOTCSI BHE KIIETKH

5)He criocoOHBI pa3MHOKATHCSI BHE dKUBOW KIIETKH

13.MyTanum XapaKTepu3yKTCs:

1)®enoTunnueckoit ”3MEHYMBOCTHIO

2)ToueyHbIMH U y4acTKOBBIMU M3MeHeHusiMU B JIHK
3)[lepenaueii reHETUIECKOTO MaTepraa ¢ MOMOIIBI0 YMEPEHHOTO (ara
4)I[Tepenaueil reHETUUECKOTO MaTepraa Ipy MOMOIIH IT0JIOBOTO (akTopa
5)Ilepenayeii reHETHYECKOTO MaTepraia Py HETIOCPEICTBEHHOM KOHTAKTE
14.I'eneTH4YecKre PEKOMOMHAIIMN:

1) Auccoumarusi, KOHbIOTAIUS

2)Tpancdopmarus, TpaHCAYKLUS, KOHBIOTallUs

3)Myranus, Mmoaudukams

4)Aynnukanus, eenus

5)Hdenenus, TpaHcBepcUs

15.CymHOCTh reHeTH4eCKHUX PeKOMONHALNH 3aK/II09aeTCs B:
1)O0mMeHe reHeTHYeCKUM MaTepuaioM MEXy IByMs KJIE€TKaMH, HECYIIMMU KOMOMHAIINIO T€HOB
POIUTENBCKUX KIETOK

2)IToBopoTe yyacTka XpoMocoMsl Ha 180 rpagycos
3)M3MeHeHnH OCIeI0BATEIbHOCTU HYKIEOTH IOB

4)3mMeHeHnH CBOMCTB MUKPOOa, HE COTIPOBOKAAIOIINECS HAPYIIEHUEM B F€HETHU-YECKOM
amnmapare MUKpooa

S)I[lepemenieHne yqacTka XpOMOCOMBI B JIpyroi pailoH
16.1leHTpaNIbHBINA OPraH HMMYHHOH CHCTEMBbI:

1)KocTHblit MO3T

2)Cene3eHka

3)JIumdoy3isl
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4)["enaToIUTHI

5)KyndepoBckue KiIeTku

17.K MMMYHOKOMIIETEHTHBIM KJIETKAM OTHOCSTCS

1)Opurpountst

2)Makpodaru

3)TpoMOoIUTEHI

A UCTHOIUTHI

5)'emarouuThI

18.1leHTpa/ILHBIA OPraH MMMYHHOI CHCTEMBI 3TO:

1)BunoukoBas sxene3an UMQoy3bl

2)cene3eHKa

3)mumdoy3bI

4)renaToIuThI

5)kyndepoBcKue KICTKH

19.11pu no6aBIeHNHM TeMOJTUTHYECKOH CUCTEMbI B IPOOUPKE ¢ 0AKTEPUOJIOTHYeC
Koii cucremoit AI'+AT npousomen remon3. O Kakoil peakuuu uaeT pedb:
HUDA

2)ITLIP

3)PCK

4)DnoKysus

5)PUD

20.Peaknuio arrJl0THHAMY NPUMEHSIOT J1JI51:

1)Onpenenenrs MUKpOOPTaHU3MOB BO BHEIIIHEH cpeie

2)Wuaukanuun 6akTepuit

3)UHauKkanuu BUPYCOB

4)CepoanarHoCcTUKH WH(EKIIMOHHBIX 3a00JIeBaHUI

5)Onpenenenus GanbcuduKay MPOIyKTOB

21.IlpoHnKHOBeHHEe MUKPOOPraHN3Ma B MAKPOOPTraHU3M C JlajibHelileil ero
KOJIOHH3alUell M KJIMHUYeCKUMU MPOsSIBJIEHUSIMU, Ha3bIBAETCH:
1)Undexuus

2)MeTtabonuzm

3)Cumbuno3

4)MyTyanu3m

5)Kommencanuzm

22.I1lepnoabl HHPEKIUOHHOTO 3200/ 1€BAHUSA:

1)1nBazus

2)ManudecTtHas

3)PexomOuHaIHS

4)CenTUKOIMHEeMUS

S)PexonBanecieHus

23.K xapakrepucTuke HHOUIHPYIOLIEH 10361 BO30yIUTE/IsI OTHOCHTCH:
1)MexayHapoaHble eUHUIIBI

2)MunumainbHas nHruOupytromas kormnentpamus (MUK)

3)MuHHMaTbHOE KOJTHYECTBO MUKPOOHBIX KJIETOK, CITOCOOHBIX BBI3BATh MH(EKIIMOHHBIH
nporuecc

4)xonuuecTBO KoioHnu oopaszyromnux enunuil (KOE)

5)3aBuCHT OT crieKTpa AeUCTBUS aHTHOUOTHKA

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

2)AHTPOTIOHO3HAs

3)CenTukonuemMus

4)OK30TeHHAS
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5)bakrepuemus

25.0xapaxkrepu3yiiTe cynepuH@eKnunio:

1)IToBTOpHOE 3apaskeHue TeM K€ BO30YAUTENEM OCIe BbI3IOPOBICHUS 3a00JI€BaHUS
2)3apaxeHre BO30yIUTEIeM, BBIICTSIONINM 3K30TOKCHH

3)[loBTOpHOE 3apaxkeHHe TeM k€ BO3OYIUTENIEM 10 TUKBUIAIINH IEPBUYHOTO 3a00JI€BaHUS
4)Bo3HHKaeT mpu 3a00JIEBaHUSAX CO CTOMKUM UMMYHUTETOM

5)Bo3MorkHa 3a cueT HOpMAJIBHOM MUKPO(IIOPHI

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

2)Atpodus KuIIeuHNKA

3)'unepTpodust mpaBoro Keayaouxa

4)Pa3BuTHE MOCTHHPEKIIMOHHOTO UMMYHHUTETA

5)'uneptpodust I€BOro Keaya0uKa

27.JIpoHUKHOBEeHHEe MUKPOOPTraHU3Ma B MAKPOOPTaHU3M C JajbHeH MM pa3MHOKEeHHeM,
Ha3bIBaeTcH:

1)xommeHcanu3m

2)MeTaboIn3M

3)cumM6Om03

4)MyTyanu3m

S)undexmms

28.I1aToreHHblii GpaKTOP MUKPOOPTraHNU3MOB, NPOSBJISIOIIUICH KaK MYCKOBON Mexa
HHM3M HH(EKIMOHHOTI0 Mmpouecca:

1)unBazus

2)arpeccust

3)anre3ust

4)neHerpanus

5)xeMoTakcuc

29./1a1s1 He3aBePILIEHHOT0 (PATOLMTO32 XapAKTEPHO OTCYTCTBHE CTAIMH:
1)XemoTakcuca

2)Anresun

3)BHYTpHKIIETOYHOTO IIepeBapUBaHUS

4)3axBara

5)BHYTPHKIETOYHOT'O Pa3MHOXKEHUS, (ParouTHpyeMoro MuKpooda
30.BupysieHTHOCTH MUKPOOPIraHM3MOB NOKA3aTeIb:

1)He siBasiercst pakTOpOM NaTOr€HHOCTH

2)CTeneHn maToreHHOCTH MUKPOOPTaHU3MOB

3)SBnsiercs ciencTBUEM MyTalluu

4)He meHsieTcs mpu nNacCUPOBaHUM Ha )KMUBOTHBIX

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

Karwouu k Tectam no paszuedy 2
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9.

YT1Bepxkaaro:
3aB. Kadeapoii, mpodeccop
M.M.AxmenoB

IPOTOKOJI No
OT 2021 r.

Bomnpocsl Kk 3a4eTy ¢ OLEHKOMI

Omnpenenenne MUKpoOuooruy, kak Hayku. [Ipeamer u 3agaun
MUKpPOOHOJIOTUH.

Pone JI.ITacTepa, A.JleBenryka, M.Meunukona, C.B.Bunorpaackoro B
Pa3BUTHUU MUKPOOUOJIOTUH.

“Mopdonornyeckuii nepuoa’” B pa3BUTUU MUKPOOHOJIOTUH.
“OK0J10r0-(hHU3NUOTOTUYECKHI TIEpUO B pa3BUTUN MUKPOOHOJIOTHH.

Mopdonorus 6akrepuii. DopMbl 1 pa3Mepbl OaKTEPUATILHON KIETKU.
CrpoeHne 1 XUMHYECKUN COCTaB MPOKAPUOTHYECKOM KIIETKH.

Kierounas cTeHka rpallUJMKyTHBIX U (PUPMaKyTHbIX OakTepun. MexaHusm
U Teopus okpacku no ['pamy.

Bxntouenust 6akrepuaibHON KieTku. CocTaB, opranuzanusi, QyHKINH,
METO/1bl BBISIBJICHUS.

CrtpoeHue XryThKa, NId. TUmbl IBUKEHUSI MUKPOOOB. MeTo bl U3yUeHUs
JBUKEHUS

10.Kamncyna 6akrepuii. 3HaueHre. MeToAbl BBISBIICHUS.
11.XKrytuku, pumobpun 6aktepuii. CtpoeHue, PyHKITNU, MEXaHU3M JIBUKCHUS.
12.Tunsl nBWKEeHUS Y MUKPOOOB. Takcuc . MeTonbl M3y4eHUS TBIKCHUS

MHUKPOOPraHU3MOB.

13.Cnopsl u criopoobpaszoBanue OakTepuii. BapuanTtel mokosimuxcst Gopm

OakTepuii. MeTo b BBISBIICHHUS.
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14.OcHOBHBIEC MPUHITUIIBI KJIaCCU(PUKAITUN OaKTEPUM.

15.Mopdomnorusi akTHHOMHIIETOB U TPHOOB.

16.Pa3MHoxeHne TpuOOB. DKOJOTHYECKas poJib B Ipupoae. MeToabl n3ydeHus
NPWKU3HEHHBIX MPENapaToB rpuOoB.

17.Apxen. OcoOEHHOCTH CTPOEHHS.

18.Muxomna3mel u L-popmsl.

19.Pukkercuu u XJIaMUJNU.

20.CTpoeHnue ApoAOKeBOM KIETKU. Pa3sMHOMXKeHUE APOAOKEH.

21 . Mopdosiorust MUKpO(pOpM BOJOPOCIIEH M MPOCTEHUIIIHX.
22 .IlurarensHble cpennl. Kimaccudukaius no cocraBy, Ha3HaAUCHHUIO.
TpeOOBaHMs, MPEAbIBISIEMbIE K TUTATEIbHBIM CPEAAM.
23.YucTele KyapTypbl MUKPOOPraHU3MOB. MeTObI IMOTydYeHUS U Ha3HAUCHUE.
24 KynbTuBHpOBaHUE a3pOOHBIX U aHAPOOHBIX MUKPOOPTaHU3MOB.
25 Knaccudukanuyss MUKpOOPraHU3MOB MO TUIIAM MMUTAaHUA U crloco0aM
NOJIyYEHUS SHEPTUU.
26.Poct MmukpooprannzMoB. OCHOBHBIE MAPAMETPBI U OCOOEHHOCTH
OTIENbHBIX (a3 pocra.
27 .Poct GakTepuii B HEIPEPHIBHBIX U NEPUOANUECKUX KYJIbTypax.
28.[leticTBue pU3NUECKUX U XUMHUYECKUX (DAKTOPOB HA POCT
MUKPOOPTaHU3MOB.
29.11lpuposia aHTUMUKPOOHBIX BEILIECTB U METOABI ONPEACICHUS
4YBCTBUTEIBHOCTH MUKPOOPTraHU3MOB K aHTHOUOTHKAM.
30.ITonsiTHE O cTepuIM3aluy U Ae3UHDEKITUY.
31.Metabonm3m MUKpOOpTaHu3MOB. OCHOBHBIC MTPECTABICHHUS.
32. Tpancnopt BemecTB y npokapuoT. [IoHsTHE 0 MPOTOH-ABMKYIIIEH CUJIe.
33. Ponb hepMEHTOB B )KH3HEACATETLHOCTH MUKPOOPTaHU3MOB.
34 KoHCTUTYTHBHBIC U HHAYIIMOETbHBIC (hepMeHTHI. Jlokanu3aus pepMeHTOB
B KJIETKE.
35.Crioco0sI n3ydeHHsI OMOXUMUYECKON Pery sy MeTabonmu3ma
MHUKPOOPTaHU3MOB.
36.0HepreTudeckue mpoieccbl MUKpoopranu3MoB. Pois AT® u criocoOr! ee
o0pa3oBaHUs.
37.3HaveHne UKJIa TPUKAPOOHOBBIX KUCJIOT, TIIMOKCAIATHOTO IITYHTA U
¢dhochorIroKoHaATHOTO ITUKJIa B OMOCMHTETHYECKHUX MPOIecCax.
38.AHOKCHUTEeHHBII (POTOCHHTE3 Y TPOKAPHOT. TpaHCTIOPT PJIEKTPOHOB.
Uctounuk sneprun. [Ipumepsr.
39.0kcureHnblit ((OTOCUHTE3 Y MPOKAPUOT. TPAHCHOPT 3JIEKTPOHOB.
Hcrounuk sneprun. [lpumepsl.
40.Anpo6Hoe apixanue OakTepuit. CTpoeHUe IbIXaTeIbHOM 1IeNH y OaKTepui.
41.AnaspoOHoe AbIxaHue. MUKpOOpPraHu3Mbl, BOCCTAHABIIMBAIOIINE HUTPATHI,
cyJb(aTsl U APyrue COCTUHEHUS.
42.0Onpenenenue nouatus “oOpoxxenue”. CnuproBoe OpokeHue,
MOJIOYHOKHCJIOE€ TOMO- U TeTepodepMeHTaTUBHOE OpokeHrne. MUKpoObI-
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YYaCTHHKH.
43.0kucneHne 3TUIOBOTO CIUPTA, MACTSTHOKUCIIOE U TPOITMOHOBO-KHUCIIOE
OpokeHrne. MUKpOOBI-y4YaCTHUKH.
44 T'eHeTUYECKUI anmnapar NpoKapuor.
45.0c00eHHOCTH PeTUIMKALIUY, TPAHCKPUTIIIUH, TPAHCIISALIUH.
46.Tpauchopmarius y mpokapuoT. 3HAUCHHE.
47.TpancAyKIUsl y IPOKApUOT. 3HAUCHHE.
48.Konptoraius y npokapuoT. 3HaueHHeE.
49.11na3mMubl U Apyrue BHEXPOMOCOMHBIE I€TEPMUHAHTHI
HACJIeICTBEHHOCTH.
50.I'enoTunuueckas ¥ peHOTUNTHYECKAsT U3BMEHYUBOCTh. MyTalinoHHas
npupoaa U3MEHYUBOCTH.
51.I'ennas unxenepus [IpakTruueckoe 3HaU€HUE YUCHHS O TEHETHKE
MUKpPOOPTaHU3MOB.
52 Hctopus Bupycosnoruu. [IporcxoxxaeHne BUPycOB, IPUPO/ia BUPYCOB.
[IproHBI.
53.CtpyKTypa 1 XUMHUYECKANA COCTaB BUPYCOB.
54 KynbTUBHpPOBAaHUE U UHAMKALMS BUPYCOB.
55.B3auMozeiicTBue BUpyca ¢ 4yBCTBUTENbHOM KieTKol. [IponykTuBHas u
WHTETpaTUBHAS UHPEKIIUA.
56.bakrepuodaru. Knaccudukanusa. BzaumoaeiicTBue ¢ KieTkoi
BUPYJICHTHBIX (aros.
57.YMmepennsie 0akrepuodaru. Bzanmoseiictue ¢ kietkoi. JInzorenus.
dazoBasi KOHBEPCHUS.
58.duronaToreHHble BUPYChl. MeXaHN3M 3apaxeHusl paCTEHUI BUPyCaMH.
Bupounsl.
59.9Bourorus MUKpOOHOTO NapazutusMa. [IponcxoxkaeHne maToreHHbIX
rpu0OB.
60.ITaTOoreHHOCTh ¥ BUPYJIEHTHOCTb.
61.1udexunoHHbIi poriecc. Y CI0BUS €ro BOZHUKHOBEHUSI.
62.Ilpuposa u cBOWCTBA PHIO- U IK30TOKCHHOB.
63.AHTHTeHBI MUKPOOPTaHHU3MOB.
64.Hecriennduaeckue GhakTopsl pE3UCTEHTHOCTH OPTaHK3Ma YeJIOBEKa U
KUBOTHBIX.
65.Peakmuu arrmrotruHanui. @eHoMeH, BUABI U 3HAUECHUE.
66.Peakuu npenunutanuy. @eHOMEH, BUIbI M 3HAUCHHE.
67.HopmanbHas MUKpodIiopa yenoBeka 1 )KMBOTHBIX. buonorndeckas posb,
CHOCOOBI U3YUEHUS.
68.Mukpobuonorus Bo3nyxa u nmoussl. CaHUTapHBIE UCCIIEIOBAHUS BO3AyXa U
MIOYBBI.
69.Muxpodiopa Bojbl. CaHUTapHBIC UCCIICIOBAHUS BOJIBI.
70.CumMOHOTHYECKHE aCCOIMAIITU MUKPOOPTaHU3MOB. THUIIBI U PYHKIIMU
cuMOmo3a.
/1. Mukpoopraou3Mbl 1 MaKpOOPTaHU3MbI KaK CUMOMOTHYECKUE TApTHEPHI.
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72.1IpoucxoxeHue KU3HH, NepBUYHas KieTka. COBpeMEHHbIE
MpeICTaBICHHs 00 3BOTIOIUHS MUKPOOPTaHU3MOB.
73.Vicionp30BaHNE MUKPOOPTAaHU3MOB B OMOTEXHOJIOTHH.

7.4. MeToauka OlleHUBAHUA 3HAHUI, yMeHHil, HABHIKOB

Onenka 3HaHUM, YMEHUH M HAaBBIKOB U (WJIM) OIBITa JESTEIBHOCTH,
XapaKTepU3yIOIIKUX dTanbl (POPMUPOBAHUS KOMIETEHUMH 10 JUCIUIUINHE
OpoBOAATCS B (OopMe TEKyLIEro KOHTPOJS U IPOMEKYTOYHOM aTTECTALUU.
Tekymuii KOHTPOJIb NPOBOJIWUTCS B TEUEHHE CEMECTPA C LEIBI0 OINPENCICHUS
YPOBHSI YCBOEHHUSI OOYYarOIIMMHKCS 3HAHUN, (POPMUPOBAHUS YMEHUU M HABBIKOB,
CBOEBPEMEHHOTO BBISBICHUS IIPENOAABATENIEM HEIOCTAaTKOB B ITOATOTOBKE
oOyJarolmxcs U NPUHIATHS HEOOXOAUMBIX MEp MO €€ KOPPEKTUPOBKE, a TAKXKE JJIs
COBEpIICHCTBOBAHUSI METOJUKH OOy4YeHHUs, OpraHu3aluu ydeOHOW paldoThl U
OKa3aHUs MHAUBUIyaJIbHOM MOMOIIK 00yYatoIUMUCS.

KpnTeme OLICHKH 3HAHM CTYACHTOB IIPHA IPOBEACHUU TECTUPOBAHUSA

OueHka «3a4TeHO» BBICTABISCTCS TPU YCIOBUU TMPABHIBHOTO OTBETA
cTyneHTta He MeHee yeM 50% TeCTOBBIX 3a/IaHUM.

OueHka «He3a4TEeH0)» BBICTABJISETCS MPU YCIOBUH MTPABUIIBHOTO OTBETA
cryneHTa MmeHee yeM 50% TecTOBBIX 3aJIaHHiA.

Kpurtepum oieHKH 0TBETOB Ha 3a4eTe € OLEHKOM

O11eHKa «OTJIMYHO» BBICTABIISIETCS CTYACHTY, KOTOPBIi:

1) rmyOoko, B TOJIHOM OOBEME OCBOWJI MPOTPAMMHBIN MaTepuall, u3jiaraer
€ro Ha BBICOKOM HAyYHO-TEOPETHUYECKOM YPOBHE, HU3YYWJ O053aTENIbHYI0 H
JOTIOJTHUTENBHYIO JIUTEPaTypy, YMEET NpPaBUIbHO HCIIOJIb30BaTh 3BaHUS MpHU
PErMOHAIBLHOM aHAJIU3€, OPUEHTUPYETCS B COBPEMEHHBIX MTpolsiemMax OMOJI0TuHy;

2) yMeno NOpUMEHSET TEOPETHUYECKHE 3HaHHUS 10 MHUKPOOHOJOTUU TpHU
pELICHUH MPAKTUYECKUX 3a/1a4;

3) BiIageeT COBPEMEHHBIMHU METOJAMH HCCIEAOBaHUS B MHUKPOOHMOJIOTHH,
CaMOCTOSATENILHO TMOTMOIHAET U OOHOBIISIET 3HAHUS B X0J1€ yUeOHOM pabOTHI;

4) npu OCBELIEHWH BTOPOCTEIIEHHBIX BOIPOCOB BO3MOYKHBI OJIHA [BE
HETOYHOCTH, KOTOpBIE CTYJEHT JIEFKO HCIpaBIseT IOClIEe  3aMedyaHHs
IIPENo1aBaTeIs.

OueHKy «X0pOoII0» MOJy4YaeT CTYIEHT, KOTOPBIM:

1) packpbul coaepxaHHe Bompoca B 00beMe, MPEIyCMOTPEHHOM
POrpaMMOi, U3yUrIT 0053aTEeNbHYIO JUTEPATYPY IO MUKPOOHOJIOTHUH;

2) rpaMOTHO M3JI0KUJ MaTepHall, BIaJeeT TEPMUHOJIOTHENH;
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3) 3HaKOM C METOJAaMH HCCIIEJOBaHMUs B MHMKPOOHMOJIOTHHM, YMEET YyBS3aTb
TEOPHIO C NPAKTUKOW;

4) B M3JI0)KEHUU JIOYCTHJI PsiJT HETOUHOCTEH, HE MCKAKAIOMIUX COACPIKAHUS
OTBETA HA BOIIPOC.

OneHka «y10BJIeTBOPUTEIbHO0» CTABUTCS CTYACHTY, KOTOPBIN:

1) ocBOMII IPOTrpaMMHBII MaTepral M0 MUKPOOHOJIOTHU B 00BbeMe yueOHHKa,
o0namaeT [OCTaTOUYHBIMH Ui TPOAODKEHHS OOydYeHUus U MpeaCTOosIen
npohecCHOHANBEHOM e TEIbHOCTH 3HAHUSAMH, BBITIOJIHIII TEKYIIUE 3aaHMs;

2) TmpH OTBETE€ JIOMYCTWJI HECYIIECTBEHHBIE OINMOKH, HETOYHOCTH,
HapylIEHUs IIOCIEAOBATEIBHOCTH  M3JIOKEHUS ~ Marepuaya, HEIOCTaTOYHO
apryMEHTUPOBAHO U3JI0KHWII TEOPETUYECKHUE ITOTI0KEHUS.

OneHka «HeyA0BJIEeTBOPHUTEIbHO» BBICTABIISIETCS CTYIAEHTY, KOTOPBI:

1) oOHapyXuJ1 3HAYUTEIbHBIE IPOOEIIBI B 3HAHUM OCHOBHOTO MPOTPaMMHOIO
MaTepuana;

2) nomycTU MPUHLUNHAAIBHBIE OIIMOKKA B BBIIOJHEHUH MPEAYCMOTPEHHBIX
IPOTPaMMOM 3aJaHUMN.

8. IlepeyeHb OCHOBHOM U J0NOJHUTEILHON YUeOHOM JIUTEPATYPHI,
HE00X0AMMOM /151 0CBOCHUS AMCUUIIIMHBI

a) Ocnosnas a1umepamypa

1.Bupyconoruss u OwoTexXHOJOTHUS [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, TPOU3BOJACTBEHHON CAHUTAPUH U
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P.I'. Tocmanos, A.K. INanuynnun, A.X. Bonkos, A.1. U6parumoBa. — DIEKTPOH.
nan. — Cankr-IletepOypr : Jlanb, 2017. — 496 c. https://e.lanbook.com/book/
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benoycosa [u ap.]. - Dnekrpon. nan. -Cankt-IletepOypr : Jlansp, 2017. 220 c.
https://e.lanbook.com/book/91909

10.I'ocmanos, P.I'. OcHoBBI yueHUs1 00 HHDEKITUN U TPOTUBOMUKPOOHOM
umMmyHuTeTe [Inextponnsiit pecypc] / P.I'. 'ocmanos, H.M. Komnsiues, A.A.
Hosurikuii. — DnektpoH. ngan. — Caunkrt-IletepOypr : Jlans, 2017. — 280 c.
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11.Emues, B. T. MukpoOuosnorus: yueOHuk, pekoMm. YMO 1o arpoHom. 00pas.
- 6-e u3a. ucnp. - Mockga : lpoda, 2006. — 444 c.

12 MuxkpoOuosnorus : yueoHuk, gomyui. MCX P® / O. JI. Cunopenko, E. I'.
bopucenko, A. A. Banbkosa, JI. 1. Boiino. - Mocksa : UTH®PA-M, 2005. — 287 c.

9. Ilepeyennb pecypcoB HHGPOPMANUOHHO-TEJIEKOMMYHUKALIMOHHOM CEeTH
«HTEpHET», HEOOXOAMMBIX JJI1 OCBOCHUS IUCHUIIMHBI(MOYJIS)

1.MunucrepcTBO cenbckoro xozsaicrea PO.- mcx.ru

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

http://elibrary.ru

3.Muposast nudposas oudimoreka - https://www.wdl.org/ru/country/RU/

4.Hayunast oudmmoreka MI'Y umenn M.B. Jlomonocosa - http://nbmgu.ru/

5.Poccuiickas rocyaapcTBeHHas oubnmoreka - rsl.ru

6.becrutatnas snexkTpoHHas 6ubanoTeKa - EMMHOe OKHO JIOCTYMa K
o0pasoBaTesbHBIM pecypcam - http://window.edu.ru/

B) DIJIEKTPOHHBIE pecypchl ceTH «HTEepHET»

HaumenoBanue [Ipunann | Anpec caiita | HanmeHoBaHMe opraHu3aiuu-
AJIEKTPOHHO- €XHOCTb BIIAJICNbIIA, PEKBUZUTHI
OoubIMoTeUHOM JIOTOBOpA Ha UCMOJIb30BAHUE
cucrembl (OBC)
2 3 4 5
DIEKTPOHHO- cropoun | http://e.lanbo | OO0 «M3narenscTBO Jlaub»
OoubmuoTeuHas Al ok.com Canxkr-IletepOypr Jorosop Ne
cucremMa 176 ot 12.11.2020r.
«3naTeapcTBO JIaHBY 21.12.2020 mo 20.12.2021rT.
(«Berepunapus u
CEIIbCKOE XO3SHCTBOY)
Polpred.com croponH | http://polpre | OOO «Ilonmpes cripaBOYHUKI
SIsT d.com Cornamenue ot 05.12.2017r.
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DNEKTPOHHO- croponHn | http://e.lanbo | OO0 «M3narenscTBO JlaHb»
OoubmuoTeuHas St ok.com Cankr-IletepOypr Jlorosop ot
cucTema 09/07/2013r.

«3parenbcTBO JIaHb» bes orpannuenus BpeMeHu
(Kypnaursr)

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

AIIEKTPOHHBIX

OMOIMOTEK)

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

W3ydyenne  aucuMmiiuHbl  «MHKpOOHMOJOTHSI»»  OCYIIECTBISIETCS  C
UCIOJIb30BaHUEM KJIACCUYECKUX (OpM YUEeOHBIX 3aHATHUI: JEKIUH, 1a00paTOPHBIX
3aHATHI, CAMOCTOSTENIBHOU PabOThI BO BHEAYJUTOPHON OOCTaHOBKE.

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

Jlekuma sBigercs Benymed ¢Gopmoil  yueOHbIX 3aHATHNA. Jlekuus
npeaHa3HayeHa Uil U3JI0KEHHsI MPErNoJiaBaTesieM CHUCTEMAaTU3UPOBAHHBIX OCHOB
HAayYHbIX 3HAaHUW TO JUCLUMIUIMHE, aHATUTUYECKOM  uHbopMamuu o
JUCKYCCUOHHBIX TpoOJieMaX, COCTOSSHUU M MEpPCHEKTUBAX MOBBIIICHUS KauecTBa
NUIIEBBIX MpoAykToB. Ha nexkmuu, Kak npaBuiio, MOJHUMAIOTCS Haubosiee
CJIO’KHBIE, Y3JIOBbIE€ BONPOCH! YUEOHON AUCLUIIINHBI.

Makcumanbabiii  3G(dEKT JeKIus JaeT TOraa, Korja CTYISHT 3apaHee
TOTOBUTCS K JIGKIIMOHHOMY 3aHSTHIO: 3HAKOMUTCSA C MpoOjieMaMu JIEKLUUHU 10
y4€OHUKY WIM IO NporpaMMe IUCHUIUIMHBL. PexomeHayercs mnpocMaTpuBaTh
3alyCU MPEJbIYIIEero y4eOHOro 3aHATHUs, UCXO/ U3 JIOTHUECKOrO €AMHCTBA TEM
y4eOHOM TUCITUTIIIUHBI.

B xoze nexuun CTyIeHTy 1enecoo0pa3Ho:

CrpeMuTbCcs HE K JOCJIOBHOM 3allMCH M3JaraéMoro ImpernojaBareiemM
y4eOHOro MaTepuana, a K OCMBICICHUIO YCIBIIIAHHOTO U 3alCH CBOMMU CIIOBaMU
OCHOBHBIX (DAaKTOB, MBICIECH JIEKTOpa; BbIPAOATHIBATH HABBIKU TE3UCHOTO
U3JI0KEHHS U HallMCaHus y4eOHOro Marepuana, BECTH 3aliCH «CBOUMHM CIIOBAMM,
BMECT€ C TEM, HE JOINYCKas HCKAKEHHS WIM IOJAMEHBI CMbICIA HAYYHBIX
BbIpakeHU. OnpeneneHus, Ha KOTOpble oOpalllaeT BHHUMAaHHME MPEroaaBaTelb
anbo cioBaMu, J1MOO0 WHTOHALMEH, ClEeIyeT 3almUChIBaTh YETKO, J0CIOBHO. Kak
IIPaBUJIO, TAKUE ONPEEIEHUS MPENOAABaTENb NOBTOPSET HECKOJIBKO pa3 UM JAeT
IIOJ1 3aIUCh.
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1.0OcTaBnsATh B TETpaau JJIsl KOHCIEKTA JIEKIIMH IIUPOKHUE OIS, JTMOO BECTH
3aMyCy Ha OJJHOW CTpaHHUIE. ITO HYKHO JJIsl TOTO, YTOOBI B IajbHEHIIIEM MOKHO
OBLII0 OBl BHOCHTH HEOOXOUMBIC TOTIOJTHEHHUS B COACP)KaHUE JICKIIUN U3
Pa3IMYHBIX UCTOYHUKOB: MOHOTpaduil, ydeOHbIX TOCOOMIA, TEPUOAUKH U JIP.

2. [TucaTtp Ha3BaHUE TEMBbI, yueOHbIE BOMPOCHI JEKIIUH Ha HOBOW CTPAHHUIIE
TETpaju, 4TOOBI JIETKO MOXKHO ObUIO HATH HEOOXOIUMBIEC YyUeOHBIH MaTepral.

3. HaunHath Ka)Kayt0 HOBYIO MBIC]Ib, HOBBIH (DPAarMEHT JICKIIUH ¢ KPACHOW CTPOKH;
3aroJIOBKU U TOJ3ar0JIOBKH, BaXKHEHIIIHE MOJI0KEHHS, HAa KOTOPbIE 00paIaeT
BHHUMaHHE MPENogaBaTeib, a TAKXKE OMPeIeNICHUs BIICIIThH: OyKBaMuU

OO0JIBIIETO pa3Mepa, YePHIWIAMH JIPYTOTo 1[BETa, JIMOO MO YEPKUBATh.

4 HymepoBaTh BCTpeUarouuecs B JEKIUU nepeunciienus uupamu: 1, 2,3 .. .,
Wi OyKkBamu: a, O, B. . . [lepeunciienus mydine 3anucbiBath cronouom. Takas
3aMKUCh NPUIAET KOHCIIEKTY OOJIBIITYIO HATJIATHOCTh U CIIOCOOCTBYET JyUlIEMY
3alIOMUHAHUIO YYEOHOTr0 MaTepuaia.

5. Beipabotath yAOOHYIO W TOHSTHYIO IJii Ce0Sl CHUCTEMY COKpallleHUd U

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

KOKIOM JIKUMM TIOYTH JIOCJIOBHO, JAa€T BO3MOXXHOCTb CKOHIIEHTPUPOBATH

BHUMAaHHE Ha COACPKAHWU U3JIaraéMoro marepuaia, a HE Ha MEXaHUYECKOM

polecce KOHCIIEKTUPOBAHMUS.

[To oKOHUYaHUIO JIEKIHH 11eJIeCO00pa3HO A0padaThIBATh €€ KOHCIIEKT BO BPEMsI
CaMOCTOSITENIbHOM pabOThl B TOT K€ JIEHb, B KpaillHEM cilydae, HE IMO3JHEe, YeM
crycTs 2-3 JHS TOocTe €€ MPOCIyIIUBAHUS. DTO BaKHO MIOTOMY, UTO €II€ HE 3a0bIT
y4eOHBbI MaTepuall JICKIUU, CTYJEHT HaXOJUTCS TOJl €€ BIEYATJICHHEM, Kak
MpaBujIO, SICHO TMOMHUT YKa3aHHs MpernojaBaTeis, XOPOIIO OCO3HAET, YTO €My
HETMOHSATHO U3 MaTepuaa JeKIUH.

PexoMeHganum 10  NOATOTOBKE K  JIA0OpPaTOPHBIM  3aHATHUSIM.
JlaGopaTopHble 3aHSTHS TPOBOIATCS B CICHHAIM3UPOBAHHON JTAOOPATOPHUH.
[Ipexxne yeM HayaTh 3aHATUU B JJAOOPATOPHUM CTYJAEHT 3HAKOMUTCS C MpaBUIIAMU
TeXHUKH Oe3zonacHocTH. Ha paGodyem cTOj€ [OMKHO HAXOAUTHCS TOJBKO
HE0OX0oMMOe 00O0pyAOBaHME W TPUOOPHI s 3amuced u pacyetoB. CTyAeHT
MPUCTYIAET K BBHIMOJIHEHUIO Ja0OPATOPHOI pabOThI TOJBKO MOCHE O3HAKOMIIEHHS
C onucaHueM padoOThl U MOATOTOBKU K HEW. 3ampelaercs BKIIOUYaTh Kakue JM0o
npuOOPBl WM CXEMBbI 0€3 MpenBapUTENIbHON MPOBEPKU UX IMPENojaBaTesieM WU
nabopantom. Ilocie okoHuanus pabOTHI CTYACHT JOJDKEH CJaTh J1a0OpaHTy
BbIJIAaHHBIC TMPUHAJJICKHOCTH, MPUBECTH B TOPAIOK padbouee MeCTO, MOJIYYHTh
OTMETKY B JKypHaJI€ O BBIMOJHEHUU PAOOTHI, MIPEABSIBUB JIJISi TOTO MOTyYEHHBIE
PE3YNBTATHI IPETIO/IaBATEITIO.

PexomeHmanmu 1O TOATOTOBKE K BBHIMIOJHEHHIO paboThl. He HaumHaiiTe
BBITMIOJIHEHHE OIbITa TMOKAa HE YSICHHUTE ce0e TMOJHOCThIO €ro Iefib, METOA U He
COCTaBUTE IUTAH TPOBEICHUS OMbITa. Tak Kak BpeMs TPOBEICHHUS OIbITa
OTpaHUYEeHO Y4YEOHBIMM YacaMH, OTBEJECHHBIMHU Ha HEro, TO BCIO MOJATOTOBKY
HEO0OXOAMMO MPOBECTH CAMOCTOSATEIBHO J10 3aHATHH.

JIJisi IOITOTOBKU K ONBITY MNPOYTHTE PYKOBOACTBO K padore. BrisicHuTe B
npoliecce YTEHUs, a B cllydyae HEOOXOJMMOCTH — Ha KOHCYJIbTAIlMU C
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MpEenoAaBaTelieM HE MOHSATHbIE BOIpPOCHL. Eme pa3 mpoyture pyKOBOACTBO, HO
Tereph B JTa0OpaTOpWU, UMesl Tepes] ria3aMu MPUOOPHI ISl TIPOBEACHHS OIBITA.
Pazbepurech B TpeOOBaHMIX, KOTOPHIE HAJ0 MPEABIBUTH K HACTPOUKE MPHOOPOB
U YCTAHOBKE B I1I€JIOM, YTOOBI O0ECNEUUTh HAWIYUIIUE PEe3ybTaThl ombiTa. J[ms
3alMCH PE3YIhTATOB HM3MEPEHHS TMOJATOTOBBTE 3apaHee TaOJMWIIbI, BKIIOYAIONIUE
KaK caMHl U3MEpPEeHUs], Tak U ux norpemuoctu. K cieayromemy 3aHSITHIO CTYJIEHT
TOTOBHUT OYEPEIHYI0 pabdOTy W MPEABSBISIET OTYET O PabOTe, BHIMOJHEHHON Ha
peapIayIeM 3aHaTud. PaboTta cauTaeTcsi OKOHYATEIBHO CAAHHOM IMOCIHE 3aIlUTHI
orueta. Eciam pesynbrar He coriacyercss ¢ TaOMWYHBIM 3HAYEHUEM, TO
HE00X0AUMO OOBSCHUTH MPUYMHBI pacxokJieHu. [Ipu npormycke 3aHATUS TaHHAS
nabopaTopHasi paboTa BBINOJHAETCS B 4Yachl CaMOIMOJATOTOBKH K CIEAYIOIIEMY
3aHATUIO.

Jlokaan — 3To MyOoJIUYHOE COOOIIEHUE, MPEACTaBIISIONIEe COO0M pa3BepHyTOE
U3JIO’KEHUE Ha ompesesieHHy0 TeMy. OH OTIMYaeTcss OT BBICTYIJIEHUA OOJbIINM
00beMoM BpeMeHH — 20-25 MUHYT (BBICTYIUICHUS, KaK MIPAaBUIIO, OorpaHudeHsl 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 BOCIIPUHUMAETCS
Ha CIyX. YCTHas M MUCBMEHHAas pedb CTpoATCs mo-pazHomy. Hambonee ynoOnas
JUISL  CIIyXOBOTO BOCHIPHUSITUSL  (pa3a COIEPKUT 5-9 CMBICIOBBIX €IUHUII,
MIPOM3HOCUMBIX HAa OJHOM B3JI0X€. JTO COOTBETCTBYET OOBEMY OIEepaTUBHOU
aMATH 4esoBeKa. B mepBbie 5 ceKyH[ IOKIIaJa ClIoBa, MPOU3HECEHHBIE CTYIEHTOM,
yIEPKUBAIOTCS B MaMATH €ro ayIuTOpuu Kak 3Bydanue. llemecoobpazno mosromy
3a 5 cekyHa cdopMUpoBaTh 3aBeplIeHHYI0 ¢Gpa3dy. OTo obOecreuuBaeT ee
OCMBICJICHHE CITYIIATEIISIMU JI0 TIOCTYIUIEHUSI HOBOTO 00beMa MH(pOopMaIuu.

Hpyras tunuyHas ommOKa JOKJIATYUKOB COCTOUT B TOM, YTO UM HE YIACTCS
BBIZIEP)KAaTh BpeMs, OTBEACHHOE Ha JoKjaa. UToObl n30ekaTh 3TOM OIIMUOKH,
HEOOXOAMMO, HaKaHyHE TMPOYMUTaTh JOKJIaJd, BBISICHUB, CKOJBKO BpPEMEHU
notpedyercss Ha ero ureHue. s ynoOCTBa KenarelbHO MPSMO Ha CTpaHHUIAX
JIOKJIa/ia MPOBECTU pacueT BPEMEHHU, OTMEUasi, CKOJIbKO OPUEHTUPOBOYHO YHIET HA
YyTeHUe 2, 4 CTpaHUIL U T.1I.

3aBepiieHre padoThl HaJ JOKIAJAOM MPEINoJiaracT BbIICJICHUE B €r0 TEKCTE
TJIABHBIX MBICTICH, apryMeHTOB, ()aKTOB C TOMOIILIO0 a03alleB, MOTYCPKUBAHHUEM,
WCIIOJIb30BAaHUEM Pa3JIMYHbIX 3HAKOB, YTOOBI CMBICIIOBbIE OO0pa3bl JIOKJIa/aa
MIPUOOPENTN U 3pUTEIBHYIO HATJIATHOCTD, 00JIETYaroyt0 paboTy ¢ TEKCTOM B XOJIe
BBICTYTLICHHUS.

MeToanyeckue peKOMEHJAIMH MO MOArOTOBKE K 3a4eTy C OLEHKOM.
W3yyenne quCIUIIIMHBI 3aBEpIaeTcs caadei ooyJyatomumMucs 3adeTom. Ha 3adere
C OIICHKOW OTpeseNisieTCsl Ka4eCTBO M OOBEM YCBOCHHBIX CTYJACHTAMH 3HAHHIA.
[TonroroBka Kk 3adery — MPOLECC MHAUBUAYAIbHBIA. T€eM HE MEHEE, CYIIECTBYIOT
HEKOTOpbIC MTpaBujia, 3HAHUS KOTOPBIX MOTYT OBITh IMOJIE3HBI JJI BCEX.
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B Xxome moAaroroBku K 3adery oOydwaromuMmcs JOBOJSATCA —3apaHee

NOATOTOBJIEHHBIE BONPOCHl 1O jaucuuiuinHe. [lepedeHb BOOpOCOB IS
nuddepeHIIMPOBAHHOTO 3a4eTa COACPKUTCS B TaHHOM pabodeii mporpaMme.
B mpennBepun 3ayerta npenojaaBaTesb 3a0JarOBPEMEHHO MPOBOAHUT TPYMHIIOBYIO
KOHCYJIBTALIMIO M, B CIIy4ae HEOOXOJUMOCTH, WHIAMBUIYAIbHBIE KOHCYJIbTALlUU C
oOyuarormumucs. [lpu TmpoBeneHWHM KOHCYJIbTAIMKM 0000IIAeTCsl TPONICHHBIN
MaTepual, pPAacKpbIBA€TCS JIOTMKAa €ro H3y4YeHHMs], MPUBJIEKAECTCS BHHUMaHHUE K
BOIIPOCAM, MPEACTAB/IIOIIMM  HauOOJIbIIME TPYAHOCTH I BCEX WU
OONBIIMHCTBA OOYYaIOIIUXCS, PEKOMEHJIyeTCsl JUTeparypa, HeoOxoaumas [is
MOJATOTOBKH K 3a4€Ty.

[Ipu moAroToBKEe K 3a4eTy OOydYarolirecsi BHUMATEIbHO U3y4aloT KOHCIEKT,
PEKOMEHIOBAaHHYIO JINTEPATypy U JINAl0T KPAaTKHUE 3alKiCH M0 KaXXJI0MY BOIPOCY.
Takast MeTo/IMKa MO3BOJISET MOJIYYUTh MIPOUYHBIE U CUCTEMAaTU3UPOBAHHbBIC 3HAHUS,
HEOOXOJMMbIE Ha 3auere. 3aJoroM YCIeuHoOM caadu anddepeHnrpoBaHHOTO
3ayeTa SBJSIETCS CUCTEeMaTH4yecKas padoTa HaJl y4eOHOW AMCUMILIMHOW B TEUEHHE
rona. HakanyHe © B Tmepuoa HSK3aMEHAIIMOHHOM CecCMu HeoOxoauma H
LeJICHANPaBJICHHAs TOATOTOBKA.

HaunHath MOBTOpEHUE PEKOMEHIYETCS 32 MECAL-TIOJITOpa O Hayalla CECCHUMU.
[ToAroToBKy K 3a4yeTy >KelIaTelbHO BECTH, UCXOAS W3 TPeOOBAaHUU MPOrpammbl
y4€0HOM TUCIUIUIMHBL. DTUM JOKYMEHTOM pa3pelIeHo MOJIb30BaThC HA SIK3aMEHE.

['oTOBSICH K 3a4eTy C OLICHKOW, JIydll€ BCEro COYETaTb IOBTOPEHHE IIO
MPUMEPHBIM  KOHTPOJBHBIM BOIIPOCAaM C TMapaluieJbHbIM IOBTOPEHHEM TIO
nporpamme yu4eOHOH TUCIUILTUHBI.

Ecin B pacnopspkeHHMH CTyZIEHTa €CTh HECKOJIBKO JAHEW Ha MOArOTOBKY, TO
1EeJIECO00pa3HO ONPEAETUTh IpadUK MPOXOXKIAECHUS BOIPOCOB M3 pacdera, YyToObI
OCTaJIOCh BpEMsI Ha TIOBTOPEHHE HauboJee TPy THbIX.

OOyuaromuecs, HMMEIOIIUE  3aJ0DKEHHOCTh WM HEUCIPABIICHHBIE
HEYIOBJIETBOPUTEIIbHBIE OLIEHKH [0 CEMUHAPCKUM 3aHATUAM, K 3a4€Ty C OLICHKOU
HE J0MYCKaIOTCSl.

B xozme chpaum 3adera ¢ OLEHKOM YYMTBHIBAETCA HE TOJIBKO KA4e€CTBO OTBETA,
HO U TEKylllasg yCIeBaeMOCTh oOydarouierocs. Begomocts mocne ciauu 3adera c
OLICHKOM 3aKpbIBAETCS U CAAETCS B yUEOHYIO 4acTh (paKyJybTeTa.

11. UndopmManmoHHbIe TEXHOJOTHU U MPOrPAMMHOE O0ecneyeHue

[lepeuenr  WMHGOPMALMOHHBIX  TEXHOJOTWUH,  HUCHOJB3YEMBIX  MpPH
OCYILIECTBICHUHN 00pa30BaTEIbHOIO Mpolecca Mo AUCHUTIINHE:

- TEXHUYECKHE CpEACTBA: KOMIIBIOTEpHAs TEXHUKAa M CpEICTBa CBS3U
(mepcoHanmbHble KOMIBIOTEPHI, MPOEKTOpP, UHTEPAKTUBHAS JIOCKA, BHIIEOKAMEPHI,
aKyCTHYECKasl CUCTEMA U T.JI.);

- MeTOABl OOy4YeHHUs C HCIOJb30BaHUEM HWH(GOPMAIMOHHBIX TEXHOJIOTHMA
(TeMoHCTpaIys MyJIbTUMEINHHBIX MAaTEPUAIIOB U T.1I.);

- mepeueHb HHTEpHET-CEpBUCOB M DJIEKTPOHHBIX PECypcoB (TMOMCKOBBIC
CHUCTEMBI, D3JIEKTPOHHAs T0uYTa, NPOPECCHOHATbHBIE, TEMATUYECKHUE YaThl H
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bopyMbl, CUCTEMBI ayAuO M BHUACO KOH(PEPEHIMH, OHJAWH HSHUUKIONEIUU U
CHPAaBOYHUKH; JIEKTPOHHBIE YUeOHBIE U YUEOHO-METOIUUECKIE MaTEPHAIIBI).

IIporpammHoe o0ecrieyeHue
(MIMeH3MOHHOE U CBO0OOIHO pacIpoCTpaHsieMoe),
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, | O6pasoBatensnas nurensus (Cers) Ha Education Master
Building Design Suite, 7710 Suite 2015. Boinana Jlarl’AY-Uudopmaruka, Maxaukana.
Maya LT, Autodesk® VRED, Cpox neicTBUS JTUIIEH3UH — 3 Toa.

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 /1A
oCyleCTBJICHHs 00pa30BaTeJIbHOIO Ipolecca
CraHaapTHO-000PY/IOBaHHBIE JIEKIIMOHHBIE ayJJUTOPUH, JJIsl IPOBEACHUS JIEKIUH.
Jns mpoBeneHWs 3aHATHM HWCIONB3YIOTCSA JIEKUMOHHAs ayautopuss Ne 123 wu
npaktukyM Ne 247. Hamuuue nabopaTOpHOTrO 0OOpYIOBaHUS [Jisi MPOBEACHUS
71a00paTOPHO-NIPAKTUYECKUX  3aHATUH  (MUKPOCKOIBI, LEHTpU(YTHU, BECHI
aHAJIMTUYECKHE, TUCTUILIATOP, TEPMOCTAThI, CYyIINUIbHbIE MKadbl U Ap.). [lnakaTs

Y CTEHJIBI.

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

OOyyaromumcest C OrpaHUYEHHBIMU BO3MOKHOCTSIMU 310pPOBbs
MPEIOCTABISAIOTCS CHelUaIbHble YYEOHUKH M yuyeOHble MOCcOOus, MHasg y4yeOHas
JUTEpaTypa, MPEAOCTABICHUE YCIYyI aCCUCTEHTa (IIOMOILIHUKA), OKa3bIBAIOLIETO
00y4YarommumMcsi HeOOXOIUMYIO0 TEXHUYECKYIO ITOMOIIIb.

a) 119 cJ1a00BUAAIUAX

- Ha 3ayere MPHUCYTCTBYET AaCCHUCTEHT, OKAa3bIBAIOLIUN  CTYIEHTY
HEOOXOMMYIO MTOMOIIh C YU€TOM WHIUBUAYAIbHBIX OCOOEHHOCTEH (OH MOMOTraeT
3aHATH pabouee MeCTO, MEePeBUTaThCs, MPOUYUTATh U OPOPMUTH 3aJaHHE, B TOM
YHClie, 3aMUChIBast O/ TUKTOBKY);

- 33/1aHUA ISl BBITIOJIHEHHUSA, @ TaKKe MHCTPYKLHUS O MOPSAKE MPOBEACHUS
3a4eTa M IK3aMeHa 3aYMThIBAIOTCS ACCUCTEHTOM;

- THCbMEHHBIE 3aJaHUs BBINOJHSIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS
ACCUCTEHTY;


http://sunschool.mmcs.sfedu.ru/courses
http://mmcs.sfedu.ru/
http://www.consultant.ru/

47

- obecriedynBaeTCsl MHIUBUyaIbHOE paBHOMEpHOE ocBenieHre He menee 300
JIIOKC;

- CTYACHTY JUTsl BBITIOJHEHUS 3a/IaHMsI TIPU HEOOXOUMOCTH TIPETOCTaBIISAETCS
YBEIIMYUBAIOIIIEE YCTPOUCTRO.

0) MJIM TJIyXHUX U CJ1a00CHbIIIAIIUX:

- Ha 3ayere NPUCYTCTBYET ACCUCTEHT, OKAa3bIBAIOUIUUA  CTYICHTY
HEOOXOMMYIO TIOMOIIh C YI4ETOM HMHAUBUAYATbHBIX OCOOCHHOCTEH (OH MOMOTaeT
3aHITh pabodee MECTO, MepPeABUTATHCS , MPOUYNTATh U O(DOPMUTH 3aJlaHUE, B TOM
YHCIIe, 3aMKUChIBAs O] AUKTOBKY);

- 3a4eT MPOBOJIUTCS B MUCbMEHHOU (popme;

- o0ecneynBaeTcsl HaTM4YKMe 3BYKOYCHIIMBAIOIIEH alapaTypbl KOJUIEKTUBHOTO
UCIIOJIb30BaHUS, TIPU  HEOOXOAMMOCTH  MOCTYMAIOMIMM  MPEJOCTABISICTCS
3BYKOYCHJIMBAIOIIIAsl alapaTypa UHIWBUIYAIbHOTO 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 BEDXHUX KOHEYHOCTEH):

-ITUCbMEHHBIC 3aJIaHus BBITIOJTHSIFOTCS Ha KOMITBIOTEPE co
CIEIUAIM3UPOBAHHBIM TIPOTPAMMHBIM OOECTICUCHUEM WM HAJUKTOBBIBAIOTCS
ACCUCTEHTY.

-110 KEJIAHUIO CTYJIEHTA 3a4eT IPOBOJUTCS B YCTHOU (hopMme.
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JlonoJIHeHMs1 M U3MEHEeHUs B pa004y10 NporpaMmy AUCHHUILIHHBI
Buecennbie n3menenus Ha 20 /20 yueOHBIN TOA
YTBEPXKJAIO

npopexmop no yyebHol pabome

M.JI. Myxaunos

« » 20 2.

B nporpammy aucummiivHbl (Moayiist) «MuKpoOHOIOTHs»
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

(pammuss, UM, OTIECTBO) (ydeHoe 3BaHHUE) (moxmuce)

OnoOpena
[Tpencenarens METOANYECKONH KOMUCCHH (DAKyIbTETAa arPOIKOIOTUN
Canykoa A.Y. JIOIEHT / /

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

« » 20 1.
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JIucrt perucrpaunu nzmenenuii B PI1J1

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

paboueti npoepammsl oucyuniunsvl «Mukpobuonoausay , Hanpaesietue
noozomosku 06.03.01 — «buonoeusy, nanpagienHocms (Rpo@uiv) NOO20MOBKU
«Obwas buonozusny, kearugurayus —oakanasp, popma ooyuenuss — OUHAs

Heabio u3ydeHUs Kypca sBiaseTcss (GOPMHPOBAHUE Y CTYJICHTOB KOMILJIEKCA
HAay4YHBIX 3HAHUKW II0 COBPEMEHHOM MHMKpoOHojormu. B pamkax Kypca
paccMaTpuBaeTCs CTPOCHHE MHUKPOOPTaHU3MOB, OTHOCSAIIUXCS K  IAPCTBY
Prokariota, momenam Eubacteria u Archebacteria, a Taxke BHEKIETOUHBIX (HOpM
KU3HH, W3Y4aeTCs CHCTEMaTHhKa, OCOOCHHOCTH MeTaboJiM3Ma, paclpocTpaHeHuE,
o0pa3 KH3HHU, pojib B Onocdepe, IPUMEHEHHE B HAPOJHOM XO3SHCTBE U 3HAUCHHE
B 31paBooxpaneHur. Ocoboe BHUMaHWE YIEICHO BOMPOCAM TPOUCXOXKICHUS U
SBOJIIONMM PA3IMYHBIX TPyl OaKTepuii B CBETE COBPEMCHHBIX ITOHATHH B
MOJICKYJISIPHON OMOJIOTHH, pACCMATPUBAIOTCS POJIh M 3HAYCHUE MUKPOOPTaHU3MOB
B INIOOAJILHBIX KPYrOBOPOTAxX BEIIECTB B Orochepe, PyHKIMS MUKPOOPTaHU3MOB B
Pa3BUTHUU M CTAHOBJICHMHM IUIaHETHI. YacTh Kypca OTBOJUTCS Ha PacCMOTPCHHUE
BOTIPOCOB, CBSI3aHHBIX ¢ MOP(OIIOTHEH, PEPOTYKITUEH 1 3HAUSHUEM BUPYCOB.

3agaum: JaThb TIOHATHE O COBPEMEHHOM CHUCTeMaThKe OakTepui,
IIO3HAKOMHTH C DKOJIOTHEH, PACHpPOCTPAHEHUEM, IIPOUCXOKICHUEM M 3BOJIIOLIUEN
HamOoJjiee KPYMHBIX TAaKCOHOB MHKPOOPTaHU3MOB, JaTh XapaKTEPUCTUKY
OMOJIOrMYECKOTr0 CBOEOOpa3Hus BHUPYCOB, ONIPENEIUTH POJIb U 3HAUECHUE OaKTepHil
U BUPYCOB B Onocdepe 1 )KU3HU YEIOBEKA.

Jucyunauna b1. O.13 «Mukpo01010rus OTHOCUTCS K 0a30BOM YacTh
bnoka 1 «/lucuurmnunsl (MOAyJN)», OCBauBaeTcsi B 1 cemectpe.

Tpebosanuss K pe3ylbTaTaM OCBOCHHUS AUCIUIUIMHBI. B PE3yJbTaTe OCBOCHUS
JTUCHUIUIHHBI popMupyrorcs cieayromue kommeteHimn: OINK-5.

Kpamkoe codeporcanue nucuunnunsl: Mctopust mukpoouoaoruu. Mopdoorus u
LUTOJIOTHSI MUKPOOPraHu3mMoB. (DHU3MOJIOTHSI MUKPOOPraHu3MoB. Bupycel.
bakrepuodaru. Uudekuus. UmmyHurer.

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

Hmoeoswiii koHmpoib IO JUCUUIUIMHE: 3a4€T C OLICHKOM

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