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1. eau u 321241 TUCHUNTIMHBI

Heabio n3ydeHus Kypca sBisieTcss (GOpMHUPOBAHHUE Yy CTYJECHTOB KOMILIEKCA
Hay4YHBIX 3HAHUW 1O COBPEMEHHOW MuKpoOmosnoruu. B pamkax Kypca
paccMaTpUBAETC CTPOCHHE MHMKPOOPIaHU3MOB, OTHOCAIIMXCS K LAPCTBY
Prokariota, nomenam Eubacteria u Archebacteria, a Takke BHEKJICTOUHBIX (HOPM
KU3HH, U3y4aeTCs CUCTEMATHKa, OCOOEHHOCTH MeTaboiu3Ma, pacipoCTpaHEHHE,
o0pa3 ’KU3HHU, poJib B Onocdepe, MpUMEHEHUE B HAPOJAHOM XO3SICTBE U 3HAUCHHE
B 31paBooxpaHeHnu. Ocoboe BHHMAHME YJIETICHO BOIPOCAM MPOUCXOXKIACHUS U
HBOJIIOIMU PA3NIMYHBIX TPYII OaKTepuid B CBET€ COBPEMEHHBIX IOHSATUH B
MOJIEKYJISIPHOM OMOJIOTHH, pacCMaTPUBAIOTCS POJIb U 3HAUEHUE MUKPOOPTaHU3MOB
B I100aJbHBIX KPYrOBOPOTAX BEIIECTB B OMocdepe, PyHKIUs MUKPOOPTaHU3MOB B
pPa3BUTHHM W CTAHOBJICHHM IUIaHETbl. YacTh Kypca OTBOJUTCS Ha PACCMOTPEHHE
BOIIPOCOB, CBA3aHHBIX C MOP(}OIOTUEH, pENPOIYKIIMEN U 3HAUEHUEM BUPYCOB.

3agaum: JaTh TMOHATHE O COBPEMEHHOW CcHCTEMaTuke OaKTepui,
MO3HAKOMUTb C HKOJIOTUEH, PacIpOCTPAHEHUEM, MPOUCXOKIECHUEM U IBOJIIOLIMEH
Hamboiee KPYMHBIX TAKCOHOB MHKPOOPTaHU3MOB, JaTh XapaKTEPUCTHKY
OMOJIOTMYECKOTO CBOEOOpa3usi BUPYCOB, OMPEACIUTD POJIb U 3HAUEHUE OAKTEPHIl U
BHUPYCOB B OMoc(epe U )KU3HU YETIOBEKA.

2. IlepeyeHb IJIAHUPYEMBIX Pe3yJabTATOB 00yUYeHHUs MO TUCIHUILINHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH pPe3yJibTaTaAMU OCBOEHUS
00pa3oBaTeIbHOI MPOrPAMMBI
[Ipotiecc n3yyeHus: AMCHUILUIMHBI HAMpaBJieH Ha (OPMHUPOBAHUE DIIEMEHTOB
CHEAYIOINX KOMIETECHIINM:

Komme- Conepxanue Pasznen B pe3yabTarte n3ydenus pasjaesia IMCUMILUIAHbI,
TEeHIHH KOMIIeTEHIIHHU JMCIUIINHBI, o0ecneunBaumero GopMUpoBaHNue KOMIIETEHIIUN
(MM ee 4acTH) odecnevyuBa- (WM ee 4YacTH) 00YYAKOIIMIACS TOJIKEH:
OIIM 3TAnbI 3HATH yMeThb BJIaJIeTh
(popmupoBanus
KOMIIeTEHIIHU
OIIK-5 -

Cnoco0eH NpuMeHSATH B NPO(eCcCHOHAIBLHOM eI TeJIbHOCTH COBPeMEeHHbIe NpeacTaB/IeHus: 00
OCHOBAX OMOTEXHOJIOTMYECKHX H OMOMEIUIIMHCKUX TPOU3BOACTB, FTeHHON HHKEHEPHH,
HAHOOMOTEXHOJIOTHH, MOJIEKYJISPHOT0 MOJAETHPOBAHMSA;

NA-lonks | Hemonctpupyer | Cucremaruka, Pacnipenenenne, | Onpenensats no | HaBeikamu

3HAHUS Mopdosorus, KJIACCU(UKALUS | XapaKTEPHBIM W3YYICHHUS
COBpPEMEHHBIX
MpEICTaBICHUIN
00 ocHOBax
OMOTEXHOJIOT Y
€CKUX U
OMOMETUIIMHCKHA
X MIPOU3BOJICTB,
T€HHOU
WH)KEHEPHH,
HAHOOMOTEXHOI




oruw,
MOJIEKYJISIPHOTO
MOJCIIUPOBAHUS

reHeTHKa
MHUKpPOOPIaHHU3MOB

OpPraHU3MOB TI0
TaKCOHaM B
COOTBETCTBUU C
ompe/eICHHBIM
U PU3HAKAMH;
IIPOIIECCHI
KaTaboJIM3Ma
(3HEepreTUYecKu

(hEeHOTUTTHYECK
UM CXOJCTBaM
oco0eil 0JIHOro
reHOTHIIA-
BHJIA;
3HAYEHHUE
KaTaboJIM3Ma U
OuocuHTe3a B

OCHOBHBIX TPYIII
MHUKPOOPIaHU3M
OB, IIPUMEHSISI
[PHUHIUITBL
HOMEHKJIATYPHI;
METOaMH
OIpeICIICHUS
OOMEHHBIX
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it 0OMeH) u MeTabonm3Me; | TMPOIIECCOB;
OouocuHTE3a UCII0JIb30BATh HaBbIKAMU
(KOHCTPYKTUBH | JIOCTHUKEHUS CO3/J1aHus U
bIii OOMEH) B TCHHOU 1 HCIIOJTb30BaHUS
0OMEHHBIX KJIETOYHOU I'MO u
mpoleccax; MHXEHEPUH, pecypcocOepera
OCHOBHBIE KJIETOYHBIX FOILIUX
HAIpaBJICHUS U | OMOTEXHOJOTUH | OMOTEXHOIOTHIA
JIOCTUKECHUS , IMO nns TS
COBPEMEHHBIE CO3J1aHus MIPOU3BOJICTBA
OMOTEXHOJIOTHH: | SKOJIOTHYECKH | DKOJIOTUYECKU
TEHETHUYECKYIO M | 0€30IacCHBIX, YUCTOU U
KIJICTOYHYIO pecypcocbeper | 6e30macHoi
WHKEHEPUIO; aroLIUX MIPOLYKLIUH
poJib TEXHOJIOTHI pacTEeHUEBOJICTB
MHUKpoopraiusm | mpousBoacta | a B AIIK.
OB B MPOYKIIUH
KpyTroBOpOTE PacTEHUEBOACT
OMOJIOTUYECKH Ba B AIIK
BAYKHBIX
3JIEMEHTOB B
pupojie
N-2onk-5 | YMmeer npumensts | Luronorus OCHOBHBIC MPUMEHSTh TEPMUHOJIOTHEH,
B MHKPOOPTaHH3MOB ¢uzuko- OCHOBHBIC METOJaMH
podeCcCHOHANBHO OOGmmas 6ronorus XUMHAYECKHE METO/IBI HaBBIKAMHU
i TeATCNIbHOCTH CtpyKTypHO- MIPUHIIATIBL, onodmzmueckoro | mabopaTopHOTO
COBDEMEHHBIE (byHKIHOHATBHAS JIeXKaIIre B " IKCIEPUMEHTA,;
OpraHu3alus OCHOBE pOCTa U OUOXUMHUYECKOTO | HABBIKAMHU
MpeICTaBIeHAs 00 KJIETOK U BUPYCOB pa3BUTHSI uccrienoBanusi K | 61
OCHOBAX T'ucronorus OHUOJIOTHIECKUX ouocucTemMam, UIeHTU(DHKALMH
OHOTEXHONOTNIECK MosekynspHast 00OBEKTOB, OIIEHUBATD OpraHM3MOB Ha
HX 1 ouonorus ¢buzmnKo- BIIUSTHHE KJIETOYHOM U
6I/IOM6I[I/IHI/IHCKI/IX XUMHUYCCKHUEC (1)I/I3I/IquKI/IX TKAHEBOM
MIPOU3BOJCTB, HPOLIECChI U (bakTopoB Ha YPOBHSIX;
TEHHOM MeXaHH3MBbI, COCTOSIHUE uHpopmarmeit o
HH)XXCHCPHH, OGyCJ‘IaBHI/IBa}OLHH OHOJIOrNYECKUX MOJICKYJIIPHBIX
HAHOOMOTEXHOJIOTH X 00BEKTOB, MeXaHU3Max
¥, MOJIEKYIISAPHOTO (GHU3HOIOTUYIECKH | CTPOMTH KUBHEIEATENHHOC
MOZEIIMPOBAHNS ¢ QyHKIMH Ha MOJIEITH TH TKaHeL;
Pa3IMYHBIX OMONIOTMYECKUX | criocobaMu
YPOBHSAX MPOLIECCOB U UACHTU(DUKALIUN
OpraHu3aluu HPOBOIUTH HX MHKPOCKOIIUPYEM
OHOJIOTHYECKUX HCCIENOBAHHE C | bIX OOBEKTOB;
00BEKTOB, MOMOIIIBIO npreMaMu
MEXaHH3MbI THITOBBIX U3YUCHUSI
JeHCTBHS KOMIIBIOTEPHBIX | KIIETOK
BHEIITHHUX porpamm; OMOIIOTHIECKHX
buznuecknx pemiarh 00BEKTOB,;
MOJIEN Ha KUBLIE CTaHJAApTHBIC HaBbIKaMH paGOTBI
OpraHU3MBI; 331241 Ha COBPEMEHHOI
TEPMUHOIOTHEN, | MPO(ECCHOHANIBH | y4eOHO-HAy4YHOMH
METOAaMH U Ol IEATENBFHOCTH | anmaparype npu
HaBBIKAMHU Ha OCHOBE HPOBEICHUH
71a60paTOPHOTrO HOJTyYESHHBIX XUMHYECKHX




IKCIIEPUMEHTA; 3HaHUH AKCIIEPUMCHTOB;
HaBBIKAMHU MPUHIIUTIOB METOJIaMU
UACHTU(QUKAIIMYA | KJICTOYHOM pETHUCTPALIUU U
OpraHu3MOB Ha OpraHu3aIHH 00paboTKH
KJIETOYHOM U OMOJOTHYECKUX | Pe3yJabTaToB
TKaHEBOM 00BEKTOB, OHMOJIOTHUYECKUX U
YPOBHSIX; OMOXMMHUYECKUX | XUMHUECKUX
nH(pOopMaIueit o " 9KCIIEPUMEHTOB
MOJIEKYJISIPHBIX onoduzrueckux
MEXaHN3Max OCHOB
JKU3HEAESTETFHOC | MEMOPaHHBIX
TH TKaHEW; MPOLIECCOB U
criocobaMu MOJIEKYJISIPHBIX
UACHTH()UKAINA | MEXaHU3MOB
MHUKPOCKOITUPYEM | KU3HEICITECIBLHO
BIX O0OBEKTOB; CTH JUIS JKUBBIX
MpHeMaMU OpraHu3MOB Ha
W3yYCHUS pa3HbIX
KIIETOK YPOBHSIX UX
OMOJIOTHYECKUX OpTaHM3AIHN;HC
00BEKTOB MOJIB3Ys
yueOHyI0 U
CITPaBOYHYIO
TUTEpaTypy,
CaMOCTOSITETTFHO
npuoOperaTh
HOBBIC
3HAHUS
WUJ-3omk-s | Cmocoben Beenenue B pa3HooOpasue IIPUMEHATH OCHOBHBIMH
IIPUMEHUTE B OHMOTEXHOJIOTHIO METOI0B, COBpPEMCHHBIC METOJaMH
PO eCCHOHANBHO CrtpykTypHO- TO3BOJIAIOLIUX 9KCHEPUMEHTANIb | OHOJOTHYECKUX
i JeSTEBHOCTH (byHKITMOHAIbHAS MOJIHOIICHHO HBIC METO/IBI WCCIICIOBAHMUIA;
COBDEMEHHBIC OpraHu3anus KIeToK | M3yYuTh pabort ¢ HaBbIKAMHU
Y BUPYCOB aHATOMHUIO, OHMOJIOTMYECKUMH | CAMOCTOATEIBLHOIO
MpeICTaBICHHs 00 M
€TOJIBI Mopdooruto u oOBeKTaMu B MPOBEJICHUS
OCHOBax HCCIIC/IOBAHUS B IKOJIOTUYECKUE [IOJIEBBIX U WCCIICIOBaHMS Ha
OMOTEXHOOrHYECK MHKPOOHOJIOTHH 0COOEHHOCTH J1aGopaTOpHBIX | OCHOBE
UX U MeTtoas! pacTeHuil B YCITOBHIIX; HIPUMEHEHUS
OMOMEINIIUHCKUX UCCJIEIOBAHUS B MOJIEBBIX U OOBICHSTH METOI0B
MPOU3BOJICTB BHUPYCOJIOTUU nabopaTopHBIX SIBIICHNS, HaOMrOIeHUS U
WCCIIEIOBAHUSX nporecchl, cesizn | PKCTICPUMEHTa;
¥ OTHOTITEHHS, METOJIaMHU paOOThI
BLISIBILIEMEIE B ¢ OMOJIOTHYECKHU-
xo1e MU 00BEKTAMHU B
UCCIIEN0BAHUS HOJICBBIX 1
HABBIKH paGoTp! | TA00PATOPHBIX
¢ coBpeMerHoii | Y CTOPHAX
anmnaparypou
WNJI-4onk-s | 3Haer CIIOCOOBI dusnonorusa OCHOBHBIE MIPUMEHSITh OCHOBHBIMH
PUMEHEHHS B MHUKPOOPTraHU3MOB, J1a00paTOpHBIC COBpPEMEHHbBIE METOIaMHU
npodeccuonanpao | PusHONOrHS W/WJIH TIOJIEBEIC OKCIEPUMEHTANIb | OHOJOTHYECKHUX
it NesTeTbHOCTH pacTeHuUH, METO/IbI HBIE METO/IbI HCCIICIOBAHUT;
COBpEMEHHBIE Mukosnorus, WCCIIeIOBaHUS paboT ¢ HaBbIKaMHU
NpeJicTaBIeH s 06 [Ipotozoonorus, OMOJIOTHYECKUMH | CAMOCTOSTEILHOTO
®rnopa FOxHOTO o0beKTamuy; MIPOBEJCHMUS
OCHOBAX peruoHa, 00BSCHATH HCCIIeIOBaHMS Ha




buonorus
Pa3MHOKEHUS U
pa3BuUTHS,
NmMmyHoorus,
Yuenue 00
HHPEKIHAIX,
®usnonorus
JKUBOTHBIX,
MOYBEHHAS
MHKPOOHOJIOTHS,
CanutapHas
MHUKPOOHOIIOTHS,
MHuKpoOHOIOTHS
MHILEBOMN
MPOMBIIIJICHHOCTH,
YacTtHas
MUKpPOOHOIIOTHS,
OcHOBBI
MEIUITHCKUX
3HAHUI

OMOTEXHOJIOTNYECK
Hux HpOI/I3BOl[CTB

SIBTICHUS,
MPOIIECCHI, CBSI3U
M OTHOIIICHHUSI,
BBISIBIISIEMBIC B
xX0JIe
HCCIICIOBAHUS;
u3Jarath U
aHAITU3UPOBATh
0a30ByI0
WHPOPMALHUIO B
obnactu
OHMOJIOTMYECKUX
HayK

OCHOBE
MPUMEHEHUS
METOJIOB
HaOIOACHUS U
JKCTICPUMEHTA,;
HaBBIKaMH cOopa,
00paboTKHw,
aHanuza u
CUCTEMaTH3aIUH
nHpOpMAaITUU 1Mo
ouonoruu

3. MecTO IMCHHUILTHHBI B CTPYKTYpe 00pa30oBaTeibHO NPOrpaMMbl

JMuctuumumaa b1. O.13 «MukpoOroaorusy 0THOCUTCS K 0a30BOM 4acTH
bnoka 1 «/lucuunianael (MOAyIH )» TpOrpaMMbl OakajlaBpyuaTta U SBIISETCS

00s3aTENbHOM I U3yUYEHUS.

JucuumnnuHa (MOAY/b) U3y4aeTcs Ha 2 Kypce B 3 CEMECTpe B

COOTBCTCTBHUU C yqe6HBIM IIJTAHOM.

st ee ycHemHOro ycBOSHHUSI HEOOXOJWMBI BXOJIHBIC 3HAHUS, YMEHHS U
KOMITETCHIIUM, TIOJYyYEHHBbIE CTYJeHTaMHU Ha TMPEIIISCTBYIONUX Kypcax:
OOTaHWKH, HEOPraHMYECKOM UM OpraHu4ecKod Xumuu. Mukpoouosorus
MOJTOTABIMBAET CTYICHTOB, POPMUPYS Y HUX KOMIETEHIIUH, HEOOXO0IUMbIE
JUTSL TIPOXOXKICHUSI TOCIEIYIONINX TUCHUIIINH: MOJICKYJIApHAas OuOJIOTHS,

OMOTEXHOJIOTH.

3.1. Paznenbl AMCHUNJIMHBI U MEKAUCUMIIMHAPHBIE CBSI3U € MOCJIeYIIHUMHA
TUCHHUILIMHAMHU

No

HaumenoBaHue o0ecneynBarOnInx

NeNe pa3gesioB 1aHHOU

n/n | (mocjiexyommux) AUCUMIINH AUCHUILINHBI, He00X0AUMBIX JIJIA
U3y4eHUsl MOCeAYHIIHX
AUCHUILINH
1 2
1. | MonekynspHasi OUOIOTHs + +
2. | buorexnonorus + +




4. O0beM TMCUMILUIHHBI B 324eTHBIX eIUHUIIAX ¢ YKA3aHHEM KOJIUYeCTBA
aKaJleMU4eCKNX YaC0B, BbIICJICHHBIX HA KOHTAKTHYIO padoTy ¢
00y4arnIuMHuCcs ¢ mpenogasaresieM (10 BUAaM y4eOHbIX 3aHATHI) U HA
CaMOCTOSAITeIbHYI0 pa0oTy 00y4aromuxcs

Bup yueOHoii padoThl O0mas Tpy10eMKOCTh
Bcero 3 cemecTp
4acoB
Obwas mpyooemkocms. 9achl 144 144
3aYETHBIC €IUHULIBI 4 4
AyoumopHule 3auamus (6ce2o), 8 m.u.: 54 54
JICKINH 18 18
npaxktuaeckue 3anarus (113) - -
nabopatopubie 3ansATus (JIP) 36 36
Camocmosmenvuas paboma (CPC), 6 m.u.: 90 90
MOATOTOBKA K MPAKTUUECKUM 3aHITHUSIM 25 25
CaMoCTOATEIBHOE U3YUYEHUE TEM 40 40
[TonroroBka K TEKyIEMY KOHTPOJIIO 25 25
Ipomesxcymounas ammecmayus 3ager ¢ 3a4er ¢ OIEeHKON
OLICHKOH

5. Coaep:xaHue TUCIHUNINHBI
5.1. Pa3nensl AUCHUAIUIMHBI IO BUIAM 3aHATUN

Ne HanmeHnoBanue pa3jieiioB Bcero AyIuTOpHBbIE CPC
n/n (4acoB) 3aHATHA (4ac)
Jleknumu J3
1. | O6mas MUKpOOHOIOTHS 75 10 20 45
2. | YactHast MUKpOOHOJIOTHS 69 8 16 45
Bcero 144 18 36 90
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5.2. TeMaTn4yecKHii MJIAH JJEKIHAKA

n/n Tembl nexyuii Koauwecmso
uacos
Paszoen 1. Obwasn muxpobuonozus
1. | MecTo MUKpOOPraHU3MOB B MUpE KUBOTO. McTopus 2
MUKPOOHOIOTUN
2. | Mopdonorus u HUTONOTHSI MUKPOOPTaHU3MOB 2
3. | ®u3nonorus MUKpOOPraHU3MOB 2
4. | HacnencTBeHHOCTh U M3MEHUYHMBOCTH MHUKPOOPTaHU3MOB 2
5. | IlpakTHueckoe WCIOIB30BaHUE MHUKPOOPTaHH3MOB 2
Pazoen 2. Yacmnas mukpobuonocus
6. | Bupycsl. [lonoxenue o >kuBoM MHUpe 2
7. | bakrepuodaru. [IpakTrdeckoe UCIOIb30BaHKE OaKTepruo(dharos. 2
8. | I'eneTnka MHUKpOOpraHM3MOB. MyTanuu, peKOMOUHALINHN Y 2
MHKPOOPTaHU3MOB.
9. | Yuenne 06 undpexyun. Dopmer unpexnun. UmmyHuteT 2
Bcezo uacos 18
5.3. TemaTuueckuii nJiaH Ja00paTOPHBIX 3aHATHIA
Konuuec
n/n Temvl 1abopamophbix 3ansmutl meo
uacos
Pa3zoen 1. Obwasn muxkpooduonozus
1. | MukpoOuosorndeckast Jaboparopus u ee 000pyaoBaHue. MeTo bl 4
MUKPOCKOIIMH.
2. | MUKpOCKOIIMYECKUI METO/I MCCIIeI0BAHUS: MOP(HOJIOTHS 1 4
CTpyKTypa OakTepuid, MpUroTOBIEHNE (PUKCUPOBAHHBIX
[pEnapaToB, MPOCTHIE U CIOKHBIE METOAbI OKPACKH.
3. | KyJIbTHBHPOBaHHE MUKPOOPTAaHU3MOB: MTUTATEIIbLHBIC CPE/IbI U 4
METO/Ibl CTEPUIIA3ALINHU.
4. | BakTeprOJIOTHYECKHUIA METOJ] UCCIICIOBAHMS: N3YUCHHC 4
OMOXMMHYECKUX CBOWCTB OaKTEPHiA.
S. | bakTepHoIOruIecKrii METOT MCCIICIOBAHUS . BBIICIICHUE YUCTHIX 4
KYJbTYp OaKTepHil.
6. | PacnpocTtpaHeHnne MUKPOOOB B MPUPOJIC M UX OOHAPYIKEHHE. 4
Muxkpodiopa Tena yemoBeka.
Pa3zoen 2. Yacmuas muxkpobuonozus
7. | MeTtoapl KyJIbTUBUPOBAHHUS BUPYCOB. 2
8. | Metobl paboThI ¢ bakTepuodaramu.. 2
9. | 'eneTnueckue METOIbI UCCIEAOBAHNS MUKPOOPTaHU3MOB. 2
10. | Buomornueckuii METOI UCCIIEOBAHUS. 2
11. | Ceponoruyeckue METOJbl  HUCCIENOBaHUA: Hecnenupuyeckue 2
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(akTopsl 3a1UTHL. ParouuTos.

12. | Annepruyeckuii METO1 UCCIIEOBAHUS. 2
Bcezo uacos 36
5.4. Conep:kaHue pa3aejoB JUCHMILIHHbBI
No Haumenosanue Cooeporcanue pazoena Komne
n/n pasoena meH-
yuu
1. | O6masn Tema 1. Mecto MuKpoopraHusmMoB B Mupe xuBoro. Ucropus | OIIK-5
MHUKpPOOHoIorust | MuKpoouosoruu. [Ipeamer mukpooduonaoruu. O61Iast MUKPOOHUOIOTHS

- HayKka, wM3ydalomas MOp(}OJIOTHIO, LUTOJOTHIO, OHOXHMHUIO,
TeHETHUKY, SKOJOTHI0 M CHCTEMaTHUKy MHUKPOOPraHu3MOB (OakTepuii,
apxei, MHUKPOCKONMHMYECKHMX TIpUOOB, TMPOCTEHIINX, BOJIOPOCICH,
BHUPYCOB).

Yyacte MHUKpOOPraHM3MOB B MHUHEpAIM3aLUU  OPraHUYECKUX
BEIIECTB, PETYJSLUU Ta30BOr0 cocraBa arMoc(epsl, B OYHCTKE
OKPY’KaloIllel cpelbl OT TOKCHYHBIX BELIECTB, B MOJAECpPKaHUU
IUIOJOPOJIUsl TOYBbI, B OOpa30BAaHMM TIOJIE3HBIX HCKONAEMbIX, B
MOJIy4YEHUM KOPMOBBIX M MUIIEBBIX MPOAYKTOB, TOIIMBA, XUMUYECKUX
PEaKTUBOB U JICKAPCTBEHHBIX IIPENapaTOB.

Uctopuueckuii ouepk. OTkpeiTe MHKpoMupa A. BaH JleBeHTrykoMm.
Pa6otsr JI. ITactepa, P. Koxa, 1.11. MeunukoBa, H.®. I'amanes, C.H.
Bunorpanckoro, M. beiliepunka, A. ®nemunra, II. Dpauxa u 1p.
Otkpeitue BupycoB [[.M. MBanoBckum. Pa3zButue OMOXMMHUYECKOTO
HarpaBieHusi B Mukpoouosiorun A. Kimoiiepom, K. Ban Humewm.
PaGoTs! oTeuecTBeHHBIX MuKpoOuosoros: H.B. Ilukmuuckoi, H.A.
Kpacunsuukosa, E.JI. [llanomnukoBa, 3.E. EpMonbeBoil u zip.
PazButne  mmkpobuomormn B XX  croneruu.  Brigenenwme
CaMOCTOSITENIBHBIX JUCIUIUINH: o0rmeit MHUKPOOHOJIOTHH,
MEJIUIIMHCKOM, BETEPUHAPHOM, CEIbCKOXO3SIMCTBEHHOM, TEXHUYECKOH,
KOCMHUYECKOW, TCHETUKM U T€HHOW HH)XEHEPUU MHUKPOOPIaHU3MOB,
BHUPYCOJIOTUH, MOJIEKYJIIPHOM OMOJIOTHHU, OMOTEXHOJIOTHH.
[TepcnexTuBsl pa3Butus Mukpobuonoruu B XXI| cronerun. Pemenue
00aNBHBIX TpoOJieM Mo cTabuinu3anud OaKTepUusMHU Ta30BOTO
coctraBa arMmocdepbl 3emid, OXpaHa OKpYXarolled cpeabl,
HEIIOCPEAICTBEHHOE y4acTUE€ B PELIEHUU IPOJOBOJILCTBEHHBIX,
MEAMIMHCKUX U 3HEPTeTUYECKUX MPOOIJIEM UET0BEYECTBA.

Tema 2. Mopdosiorusi 1 HMTOIOTHsI MUKPOOPTaHU3MOB

Mertonbl KjlacCMYECKOW MMKPOOMOJIOTHH: MHMKPOCKOIUS, METO/IbI
CTEPWIM3ALUU,  METOAbl  IOJYYEHUS  YHUCTBIX  KYIBTYp U
KYJIbTUBHPOBAHNE MHUKPOOPraHM3MOB Ha IHTATEIBHBIX CpElax,
METO/bI XPaHEHHUSI MUKPOOPTraHU3MOB.

CXO0ACTBO M pa3nuyue B OPraHU3aLUN KJIETOK DYKapHOT U IPOKapHOT.
Oco0eHHOCTH OpraHu3alii MUKPOCKOITMYECKUX IPUOOB, BOJIOPOCIEH,

IIPOCTEUIINX.
Mopdosnorus, ynbTpacTpyKTypa, MaKpOMOJEKYJspHas OpraHu3aius
KJIETOK IIPOKApHOT. Mopdonoruueckoe pa3HoobOpasue.

OHOKJIETOUHBIE U MHOTOKJIETOYHBIC (HHUTYATHIe, MUIICITHAIHHBIC)
dopmbl.  CTpyKTypHBIE  Pa3iM4us  TPAMIIONIOXUTENbHBIX U
rpaMOTpULIaTeNIbHBIX OakTepuii u apxeil. OOpaszoBanue L-opwm,
chepon1oB, MPOTOILIACTOB.
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[ToBepxHOCTHBIE CTPYKTYpbl. CTpoeHHe U (YHKIUH KJIETOYHBIX
CTCHOK Yy TpaMOTPHUIATEIBHBIX OaKTepHii: HapyKHas MeMOpaHa,
MENTUAOTIMKAHOBBII (MyperHOBBIHN) CIIOM. [Tonsitue 0
NEPUIUIa3MAaTHYECKOM TPOCTPAHCTBE, €r0 pPOJM W 3HAYCHUU Kak
0coboro mNoau(YHKIIMOHATLHOTO KOMIIAPTMEHTa OaKTepuanbHOU
KJIETKH. Ocobennoctu CTPOCHUS KJIETOUHOM CTEHKH
IPaMIIOJIOKUTENBHBIX ~ OakTepuil:  MENTUAOINIMKAaH,  TeiXOeBbIe
KUCJIOTBL. KIeTOUHBIE CTEHKM apxeu: TIeTeponoJInCaxapuiHble,
MICEBIOMYPEHUHOBBIE, TJIMKOIIPOTEMHOBBIE, OeNKoBble. Apxeu 06e3
KJICTOYHBIX CTEHOK.

['mukokanuke, Kancysbl, 4exybl. VX 3HadeHHe Mpu B3aUMOJICHCTBUU
KJIETOK IMPOKAPUOT C OKPYKAIOIIEH CPeIoi U MeX Ty coO0i.

[Tumu (pumbpun). Kiierounsle BBIPOCTBI: TMPOCTEKH, THQBI, IIHIIHI.
AHTHTeHHBIE CBOWCTBA TOBEPXHOCTHBIX CTPYKTYP MPOKAPHUOT.
[TonBuwxkHOCTh OakTepuanbHbIX KieTOK. JKrytuku. IlpuHnunuanbHOe
OTINYMe  OaKTEpUAIBHOTO JKTYTHKAa OT OKIYTHKa IPOKApPHOT.
Ckonp3asiias ¥ MOJ3arolias MOJABMKHOCTh HEKOTOPBIX OakTepuid, ee
MEXaHHU3M. TaKCHCBHI.

MemOpaHHbIN ammapar. [uronnazmaruyeckas MeMOpaHa,
0COOEHHOCTH €€ COCTaBa, CTPYKTYpPHbI U (PyHKLNU y OaKTepuil, HOHATUE
0 oMU YHKIMOHAIBHOCTH MeMOpaH. Me3ocoMbl. MeMOpaHbl apXei.
Oco0eHHOCTH TPaHCIOPTA BELIECTB Y OaKTEpUl U MEXaHU3MBI,
oOecnieurBaroie 00MEH BEIIECTB C OKPYKAIOUIeH cpe1oit.
Jlokanu3anus AbIXaTeIbHBIX U (POTOCHHTETHYECKUX IIeTIel TpaHCIopTa
JJIEKTPOHOB.

[uromnna3zma OakTepuanbHON KieTKU. LluTo3ome. Pubocomer apxeit u
OakTepuii: cocTaB, cTpoeHue, QyHKuuU. Paznuuus pubocom sykapuoT
u MPOKAPHOT. Hyxneonn (6axTepuanbHas XpPOMOCOMa).
I'ncTtoHononoOHble Oenku 3ykapuoT M apxed. CBs3b HyKJIeouaa c
[IATOIUIA3MAaTUYECKOH ~ MeMOpaHOi. [DmasmMuasl u Ipyrue
Te€HETUYECKUE 2JIEMEHTHI.

BryTtpumiazmMaTinueckue BKITIOYCHUSI. 3amacHble BELIECTBA:
noaudocdaTsl (BOIIOTHH), TPaHYIbl MOIH-P-OKCUMACSIHON KUCIIOTHI,
JJIEMEHTapHas cepa, LMaHO(GUIMHOBBIE TpaHynbl. CTpPYKTypbl
(BKJIOYEHHS) MMeEIIHe (QYHKIHOHAIBHOE MPHUCIOCOOUTENBHOE
3HaYeHHWe: KapOOKCHCOMBI, Ta30Bble BaKyOJd, MAarHUTOCOMBEI,
XJIOPOCOMBI 3€JIeHbIX OakTepui, (UKOOMINCOMBI IMaHOOAKTEPHUH.
benkoBele  kpucramiel  benkoBele  MeMOpaHBI  OaKTEpPHAIBHBIX
BKJIIOYEHUH - OCOOBIM THN KJIETOYHBIX MEeMOpaH, MPHUCYIIUN TOJIBKO
POKapUOTaM.

JleneHne KJIETKM U CIOCOOBI Pa3MHOXKEHHUS MHKPOOPTaHU3MOB.
Permmukamuss  JIHK, cerperanmst Hykneouma u  GopMupoBaHue
NEPeropoIKM TpU  JeNeHUH KIeTOK mpokapuoT. IloukoBanue
Oaktepuii. CrOpocTh pa3MHOKeHHs. KieTouHble IUKIBI OakTepuit
(Garm, POCTEKOOAKTEPHIA, MHUKCOOaKTepHil). Knerounas
JICCOTIHAITHSI.

Knerounas nuddepenuupoBka B mpolrecce OHTOMEHETHYECKOTO
pasBuTHs Oaktepuil. I[lokosimuecst GpopMbl. DK30CTIOPBI, YHAOCIIOPHI,
IIUCTBI, MUKCOCTIOpPHI, akuHeThl. OOpa3oBaHHe CIEIHaTN3UPOBAHHBIX
KIIETOK (T€TepOIMCTHI IMaHOOAKTEPHHA).

Tema 3. ®u3M0J10rusi MUKPOOPTraHNU3MOB
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CnocoObl  obOecrieueHuss HHEPTUed. OK30TCHHBIE U DHJIOTCHHBIC
OKHuCIsieMble  cyOcTparbl. JloHOpBI  3ekTpoHOB. llepeHocunku
3JIEKTPOHOB U 3JIEKTPOHTPAHCIOPTHBIE CUCTEMBI: UX OCOOEHHOCTU Yy
pa3auaHbIX opranu3MoB. Pons AT®, ciocoOwl ee 0Opa3zoBaHwUs.
bpoxenus. Onpenenenue nousatus "Opoxkenue". Ilytn cOpaxuBanus
YIJIEBOJOB MU JPYTHX OPraHMYECKUX COCAMHEHUM. MOJIOYHOKHUCIIOE
roMo- u rerepodepMeHTatuBHoe Opoxkenue. I[IpomroHOBOKHCIIOE,
MacCJISTHOKHUCIIOE, MYPaBbUHOKUCIOE, CIUPTOBOE M JPYrue BB
OpokeHui.  XapaKTepUCTHKAa MHMKPOOPTaHM3MOB,  BBI3bIBAIOIIMX
OpOXKeHUsI.

AspobHoe apixanue. DopMbl yyacTHsi MOJIEKYJISIPHOTO KHCIOpOJa B
OKHUCJIEHUU pa3HbIX cyOcTpaTtoB. [lonHOE M HEINOJIHOE OKHUCIIEHHE
cyOctpara. Ponp mukna TpukapOOHOBBIX KHCIOT. XapaKTepUCTHKA
BOXHEHIINX  MHUKPOOPTaHW3MOB,  OCYIIECTBISIIOIIMX  a’dpoOHOE
OKHCJICHHE O€NKOB, YIJIEBOAOB, YIJIEBOJOPOJIOB M  JIPYTHX
MHOTOYTJIEPOJIHBIX BEIIECTB.

MeTtuinotpodsi. Oxkucnenue HEOPraHUYECKUX cyOcCTpaToB:
BOCCTAHOBJICHHBIX COEIMHEHUHN CEphl, a30Ta, KeJie3a, MOJEKYJISPHOTO
BOIOpoja U Apyrux. OCHOBHBIE TPYIIIBI XEMOTUTOTPO(PHBIX OaKTepHil
U apXeu.

AHa’pobHOe  npixanue. OrmpenereHre MHOHATUS — "aHa’dpoOHOE
neixanue". JIOHOpbBI M aKLIENTOPhl AJIEKTPOHOB, HCIOJIb3yeMbIe
pasHbBIMM  MHUKPOOpPraHHM3MamMH  TPU  aHA’POOHOM  JBbIXaHHH.
Mukpoopranu3mMbl, BOCCTAaHABIWBAIOIIME HUTpPAThl W JIpyrue
coeMHEHUs a3oTa  (OUCCUMMISILIMOHHAS  HUTPATPENyKIUs U

JEHUTpUDUKALINS).
CynbaTBocCcTaHABIMBAIOIINE M CEPYBOCCTaHABIUBAIOIINE OaKTepuu
(IMcCUMMIIALIMOHHAS cynbhaTpeyKuus). MeraHoreHsl, ux

ocobeHHocTH. OOpa3oBaHHE MeTaHa M3 YIJIEKUCIOTBI W JIPYTux
coeqnuenuii. AneroreHsl. Xemocunres.@orocuures. OcoOeHHOCTH
¢orocunTeza y mpokapuoT. CocraB, opraHuzauus | (yHKIUU
(OTOCHHTETHYECKOTO  ammapara  pa3HbIX  MHKPOOPTaHH3MOB.
[TurmMentst ¥ ux  JoKanu3auusa.  JIOHOpPBI  3JEKTPOHOB.
DIIeKTPOHHOTPAHCTIOPTHAs 1enb. DOTOCUHTE3 C BbIACICHUEM U 0e3
BBIJICJIEHUST  KuciopoAa.  Mcmonb3oBaHME — CBETOBOM — SHEpPrUU
rajo0aKTepUsMHU.

[Turanue. IloTpeOHOCTH HPOKAPUOT B MUTATEIBHBIX 3JIEMEHTAX U
MHUKpodJieMeHTax. McTouHnkn OMOTeHHBIX 3JeMeHTOB. {dakTopsl
pocta.MexaHu3M TIOCTYIUIEHUs] MUTATENbHBIX BELIECTB B KIETKY
OaxTepuii, MeMOpaHHBIN TpaHCIOPT, UM Py3us. DHAO- U SK30LUTO3 Y
JYKapHOT.

Tunsl nutanus Oakrepuil: @ororpodus, xemorpodus. ABToTpodus u
rerepotpodus. Jlurorpodus m opranorpocpus. COOTHOIIEHHE ITUX
TUTIOB MTUTAHUS y Pa3HBIX OpraHu3MoB. [IpoToTpodsr U ayKCOTPOdHI.
[TonsiTHEe 0 MUKCOTPODHUH.

buocuHTeTHUYECKHE ~ TIPOIeCChl.  ACCHMWIISIIUS ~ YTJIEKHCIOTHI
aBTOTPOGHBIMU 17§ reTepoTpoHBIMU MHUKPOOPTaHU3MaMH.
Pubyne3obudocdaTHplil LUK U Jpyrue MyTH YCBOSHHS YIIIEKHCIOTO
rasza aBToTpodamu.

VYcBoeHue coeqMHEHUH a30Ta. ACCHUMWIALIMOHHAS HHUTPATPEILyKIIHs.
Qukcanuss  atMochepHOro azoTa. CBOOOHOXKMBYIIME U
cUMOMOTHYECKHE a30T(PUKCATOPHI.
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CuHTE3 OCHOBHBIX OHMONOJIMMEPOB: HYKJIEHMHOBBIX KHCJIOT, OEJIKOB,
JIUIIHAJIOB, YIJIEBOJOB. Bropuunsie METaOOTUTHI. Poct
MUKpPOOpPraHu3mMoB. Poct nomymsiuuii B NEPUOJUYECKOW U
HEIPEPBIBHBIX KyJIbTypax. HakonurenbHbIE, YUCTBIE U CMEIIAHHBIC
KYJIBTYPbl MUKPOOPraHU3MOB. POCT B IepuoIn4ecKON U HENPEPBIBHON
KynbType.  Merozsl KyJIbTUBUPOBaHUs. Y CTPOMUCTBO
OIPOMBIIIJEHHBIX PEPMEHTOPOB.

Tema 4. HaciieicTBeHHOCTh H H3MEHYHBOCTH MUKPOOPTaHU3MOB
OcoOeHHOCTH  Pa3MHOXKEHUS  MHUKPOOPTraHU3MOB. Crpoenue
OaktepuanpHori JIHK. PasmuHoxkenme y Oakrepuii. OcoObie
MEXaHMU3MBI Mepeayu HACIEICTBEHHOW MHpopManuu y Oakrepuit
(KoHBIOTAIMS, TpaHC(hOPMALIU U TPAHCTYKIINSA).

I'erom. I'enotun. denorur. MexaHU3Mbl PEIUTMKAIIMNA OaKTepUaTbHON
XpOMOCOMBL.  BbICOKas HW3MEHYMBOCTb INPOKAPUOT. MyTarcHsl.
Myranuu. PexomMOuMHAIMM TEHETHYECKOro MaTepuaia: penapanus,
TpaHcopmalysi, TPaHCAYKLUS, KOHbBIOTalWsA. 3HAYCHHE MyTallHil.
[TepcrieKTUBBI TEHHOIN HHXKEHEPUU.

Tema S. IIpakTu4eckoe HCIO/Ib30BAHHE MUKPOOPTIaHHU3MOB
[TpakTuyeckoe HUCIHOJB30BAHUE MHUKPOOPraHU3MOB. MUKpOOHBIE
OMOTEXHOJOIMM B IMPOMBIIIJIEHHOCTH, CEJIBCKOM XO3sIcTBE U
MeIUIUHE.

MukpoopranuamMbel -  NPOAYLUEHTHl ~ aHTUOWOTHUKOB,  JPYTUX
JeKapCTBEHHbIX  BemlecTB. [laroreHHble  MHUKPOOpPraHU3Mbl U
UMMYHHUTET. B030yaurenn Bo3BpaTHOTO TH(]A, XOJNEpHI, OPIOIIHOTO
tuda, Tyoepkynesa. CradunokokkoBbie nHpekuu. [lapasutuueckue
dopMBl  MHUKOIUIa3M - BO3OYOUTENEH OCTPBIX PECHHPATOPHBIX
3a0oneBaHMi M THEBMOHMU. Bupycwl - B030yautenu 3aboseBaHuit
YeloBeKa, PACTeHHid, JKUBOTHBIX M  HAaceKOMBIX. BupycHbIe
UHQEKIMOHHBbIE 3a00JIeBaHMSL.

OTHoOIIEHHE MHKPOOPTaHW3MOB K Temmeparype (Icuxpoguibl,
Me300huiIbl, TepMOGUIBI U SKCTpeMaibHble TepMmoduisl). JlelicTBue
BBICOKUX M HU3KMX TEMIIEpaTyp Ha pOCT U  BbDKUBaHHE
MHUKPOOPTaHU3MOB.

I'mapocraTtnyeckoe JaBjieHHE. YCTOMYMBOCTE MHUKPOOPIaHHU3MOB K
BBICYIIUBaHUIO, OTHOIIeHHE K PH cpenbl. OcModuibl, ranodus.
Bausinue nyducToit sHepruu (COIMHEYHOE U3NydeHHEe, UCKYCCTBEHHBIN
YO, UK wusnydeHue, HOHU3ZMUPYIOLIEE M3Iy4YCHHE, DPaJHOBOJIHBI,
yIABTPa3BYK). YCTOWYMBOCTH MHUKPOOPTaHM3MOB K MEPEUHCICHHBIM
dakTopam.

OTtHomeHue K MOJIEKYJISIPHOMY KHUCIIOPOAY: a’poOHbIE
MUKpPOOPTraHU3MbI, OONMUraTHble W (aKyJIbTaTUBHBIE aHa’POOBI.
BnusHue XMMHUYECKMX BEIECTB OPraHWYECKOH M HEOPraHUYecKOM
MPUPOIBI HA MUKPOOPTaHU3MEI.

YacTrHas
MHMKPOOH0JI0THA

Tema 6. Bupychnl.

[Tonoxenue B xuBoM mupe. OcobenHoctu. CTpykTypa U OMOXUMUS
BUPYCOB. 3HAY€HHE BHUPYCHOTO Kamncuja. BupycHble TI€HOMBI.
[Tpuniunel  K1accUUKAMM  BUPYCOB  Pempoiykuusi  BUPYCOB.
B3auMopeiicTBue BHpPYCOB C KJIETKOM XO3siMHA. Pernpomykuus
BupycoB. Ilonstue o BuporeHun u npoBupyce. MeToabl
KYJIbTUBHPOBAHUs BUPYCOB. TKaHEBbIE KYIbTYphI

OIIK-5
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Tema /. bakrepuodarm.
OcobeHHocTr MOPGOJIOrUH U penpoayKIHU. JIn3oreHus, ee 3HaueHUE.
[IpakTyeckoe ucnoiab30BaHue OakTepuodaros.

Tema 8. 'eHeTHKA MUKPOOPTraHU3MOB.

OcoOeHHOCTH OpraHu3alMy TeHeTudeckoro amnmapata. Ilnasmuasl u
[UTOIJIa3MaTUYECKasi HACJIEJICTBEHHOCTh. 3HAU€HUE IUIa3MUA B
T€HETHYECKON WHXECHEPUHU. I'eneruxa MHUKPOOPTraHU3MOB.
®deHoTUNIMYECKAas] U TEHOTUIINYECKass U3MEHUYUBOCTh Y

MUKpPOOPTraHu3MOB. MyTaiuu, peKoMOUHALMN Y MUKPOOPTaHU3MOB.

Tema 9. Yuenue 00 nndexium.
Wudexkuronnsiii nporecc. Poib Mukpoba B HHPEKITMOHHOM IpoI1iecce.
[TaTOreHHOCTH U BUPYJIEHTHOCTh MUKPOOOB. DaKTOPBI MATOTEHHOCTH
U MX TeHETUYECKHI KOHTPOJIb. PopMbI cuMOm03a. Poib
MakpoopranuszMa B HHGEKIHMOHHOM mporecce. DopMbl HHDEKITHUH.

6. YueOHO-MeTOqUYECKOE ODecTiedeHHe CAMOCTOSATEIbHOH PadoThI

Temamuueckuii nian camocmoamenbHou pa60mbz

Konunuec Pexomenoyemvie ucmounuxu
TBO unghopmayuu (Ne ucmounuxa)
T, . 4acoB (unmepne
eMamuxa camocmosmenbHoll
n/n pabomo (ounas) OCHOBHA | OONOJHUM m-
A (u3 8n. | envHas (U3 | pecypcol)
PII]) 8n. PII/]) (u3 9n.
PII]])
1 | Bknan oTe4ecTBEHHBIX Y4EHBIX 4 3,5 8,9,10 1-6
Bunopanckoro C.H., I'abpuueBckoro
I'.H., Tapaceuua JI.A., [laBnoBcKOrO
E.H.,CmoponunneBa A.A. B pa3BuTue
MHUKPOOHOJIOTHH.
2 | Pabotel ®aemunra A., Dpiuxa I1., 4 2,35 8,9,10 1-6
Bakcmana C., Epmonbesa 3.B..
XumuoTtepanusi THOEKITHOHHBIX
3a00JIeBaHUH.
3 | Aucbuos u ryouos. [lonstue o 4 4 7,11 1-6
MpPOOUOTHKAX U DYOUOTHKAX.
4 | KoHTpOJb KauecTBa CTEPHIIA3AIUH. 4 1,2 10,11 1-6
5 | Ilpumenenune GakTepUaTbHHBIX 4 12,4 8,10 1-6
(hepMEeHTOB B OMOTEXHOJIOTHH U
JPyTUX 00nacTIx
6 | duronaTroreHHbIE MUKPOPTaHU3MBI.. 3 2,4 8,11 1-6
7 | TTogBMKHBIE TEHETHYECKUE 3 2,35 8,10 1-6
JCJIEMEHTBI: UX PA3HOBUIHOCTH,
BCTaBOYHEIE MTOCJIEIOBATEILHOCTH,
TPAHCIIO30HBI.
8 | DnMaeMHOIOrHUecKOe 3HaYEHUE 4 2,3,5 8,10 1-6
HOCHTEIHCTBA.




16

9 | CoBpeMeHHBIC TCOPHH 00Pa30BAHUS 3 2,3,5 8,10 1-6

MHOKecTBeHHOCTH aHTHTeN (ToHerasa
C)).

10 | IlpuMeHeHre OYMIIEHHBIX aHTUTEI U 4 2,3 8,11 1-6
AQHTUTEHOB B TECT-CHCTEMAaX.

11 | UMMyHOMOIYISTOPHI: CIIOCOO 3 2,5 7,8 1-6
MIOJTyYCHHUS ¥ IPIMEHEHHE.

12 | IlpuHUUIIBI pa3BUTUSL OUOTEXHOJIOTUH. 4 2,4 8,11 1-6

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

14 | IlpomexxyTouHas aTTecTalus 8 1-5 7-11 1-6

BCET'O : 90

Y4yeOHO-MeTOAMYEeCKHE MATEPUAJIBI VISl CAMOCTOATEILHOM PA0OThI:

1.Bupyconoruss u OHOTEXHOJOTHS [DIEKTPOHHBIH pecypc]: yueb. / P.B.
benoycosa [u np.]. — Dnektpon. nan. —Cankt-IletepOypr : Jlanp, 2018. — 220
c. https://e.lanbook.com/book/

2.'ocmanos, P.I'. Mukpo6uoiorus [DneKTpoHHbIH pecypc] : yueoHoe mocooue /
P.I'. T'ocmanoB, A.K. I'ammymnusa, A.X. Bonkos, A.. U6parumoBa. — DIEKTPOH.
nan. — Cankr-IleTepOypr : Jlanb, 2017. — 496 c. https://e.lanbook.com/book/

3.EmueB, B.T. MukpoOuosorus: yueOHUK JUIsl akaJeMHYecKoro OakajaBpuara,
pek. YMO BO P® mo arpoHom. oOpa3oBaHuio. - 8-¢ m3i., HCTp. U AOM. - M.:
NznarensctBo FOpaiit, 2017. — 445 c.

4. Kucnenko, B. H. IlpakTukym no BeTE€pHMHAPHON MHKPOOMOJIOTMH: y4eOHOE
nocobue, gomymr. MCX P®. - Mockasa : "KomnocC", 2005. - 232 c.

MeToanueckue peKOMEHIANUH CTYIEHTY K CAMOCTOSITeIbHOM padoTe

CamocrosiTeibHasi padoTa CTYJAEHTOB, TMPEAYCMOTPEHHAass  y4eOHBIM
miaHoM B oObeme 90 dYacoB, COOTBETCTBYET OoJjiee TIIYOOKOMY YCBOCHHIO
U3y4aemMoro Kypca, (GOpMHUpPYET HaBBIKU HCCIEIOBATEIbCKOM pPabOThl |
OPUEHTHUPYET CTYJEHTOB Ha YMEHHE NPHUMEHSTh TEOPETHUYECKHUE 3HAHHUS Ha
TIPaKTHKE.

CamocrosTenpHas padboTa HOCUT CHCTEMAaTHYCCKHUI XapaKTep.

Pe3ynbTaThl caMOCTOATETHLHON PabOTEI KOHTPOMPYIOTCS MPENoaaBaTeieM H
YUUTHIBAIOTCS TPHU aTTECTAallMud CTyleHTa (3aueT c oueHkou). Ilpu sTom
MPOBOJATCS: TECTUPOBAHME, DSKCIPECC-OMPOC Ha MPAKTUYECKUX 3aHATHSAX,
3acIyIIMBaHUE JOKIIAI0B, MPOBEPKA MMUCHbMEHHBIX paOOT | T.1.

3amanusi IS CaMOCTOATENbHON pabOThl COCTABISIOTCA MO pazjiesiaM u
TeMaM, 10 KOTOPhIM HE MPEIyCMOTPEHBI ayJUTOPHBIC 3aHATHS, TUOO0 TpeOyeTcs
JOTIOTHUTEIPHO ~ MPOpadoTaTh HW  MPOAHAIM3UPOBATh  PacCMATPUBAEMBIN
IpernojiaBaresieM MaTepuai B 00beMe 3arIaHUPOBAHHBIX YaCOB.

JIisi TIOATOTOBKM K 3aHSTHSIM M BBITIOJIHEHUS] CaMOCTOSITEIBHOW pPaOOTHI,
CTyJIEHTaM PEKOMEHAYIOTCS  y4eOHO-METONUYECKHE W3JIaHMus, a TaKKe
METOMYECKUE MaTeprabl, BRITTYIICHHbBIE Kadenpoii.


https://e.lanbook.com/book/103898
https://e.lanbook.com/book/91076
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CamocrosiTesibHAsA padoTa ¢ KHUIOM. B Hamie BpeMsi KHUTa CYIIECTBYET B
IByX (hopmax: TpaJUIIMOHHON U 3JIEKTPOHHOH. B MHTEpHETEe CYIIECTBYIOT ILIEIbIe
OMOIMOTEKH, pacIoIararllye AECITKaAMH ThICSY 3JEKTPOHHBIX TEKCTOB. CeroaHs B
oO1recTBe mpeod1aiaeT MHEHUE, YTO TIeYaTHAs] KHUTA U €€ KOMITbIOTEPHBINH TEKCT
JOTOJIHSIOT IpYyr Apyra. Mcrons3ys SJIEKTPOHHBIM BAPUAHT KHUTH 3HAYUTEIBHO
ObIcTpee MOATOTOBUTH Ha ero 0a3e pedepar, KOHTPOJIbHYIO paldOTy, MOJOTHATH
TEKCT CBOeW paboThI MoJ| TpeOyeMblil yueOHbIM 3aianneM 00beM. [leuaTHbie KHUTH
ropasJio jierde u yajo0oHee YuTaTh.

PaboTa ¢ KHUTOM, CTYJEHTBI CTAIKUBAIOTCS C psAaoM npobieM. OaHa U3 HUX —
Kakas KHura Jiyuire. [{enecooOpa3Ho B mepByro ouepeab 00paTuThes K JUTEPATYPE,
pEeKOMEeHJ0BaHHOW mpenojasareneM. llenecooOpa3HO MpoOYNTaTh AHHOTALHIO K
KHUT€ Ha €€ CTPaHUIaX, B KOTOPON YKa3aHO, KOMY U JJISI KaKUX L€JIel OHa MOXKET
OBITh TOJIE3HA.

Hpyras npobiema — kak 3Q¢heKTUBHO YCBOUTH MaTepuan KHUru. KauecTBo
YCBOCHHUSI y4eOHOTO MaTepuajia CYIIECTBEHHO 3aBUCSAT OT MaHepa MpPOYTCHHS
KHUTU. MOXHO BBIICIIUTD MSITh OCHOBHBIX IPUEMOB PaOOTHI C TUTEPATYPOIA:

UreHne-npoCMOTP HUCHOJIB3YETCS JUIsl MPEIBAPUTEIIBHOTO O3HAKOMIICHUS C
KHUTOM, OLECHKHA €€ LEeHHOCTU. OH MpearnosiaraetT 03HaAKOMJICHUE C aHHOTAlMEH,
MPEIUCIOBUEM, OIJIABICHHEM, 3aKIIOYEHHUEM KHHUTH, TOUCK I10 OIJIABJICHUIO
HanOoJIee BaXKHBIX MbICIIEH 1 BHIBOJOB aBTOPA MPOU3BEICHHUS.

BoibopouHoe uTeHHE TMpeArnojaraet wu30upaTeabHOE YTEHUE OTIACIbHBIX
pa3zenoB  TEkcTa. OJTOT METOJA  MCHOJB3YyeTCs, Kak IpPaBHIIO, IOCIE
MPEABAPUTEIBLHOIO MPOCMOTpPA KHUTH, IIPU €€ BTOPUYHOM YTEHUHU.

CkaHUpOBaHME TPEACTABISET OBICTPBIA MPOCMOTP KHUTH C IIEJIbIO TMOUCKA
dbamunuu, Gpakra, OLEHKHU U Jp.

Yruy6ieHHOe dYTEeHHME TMpearnojaraer oOpaleHHe BHUMaHUS Ha JIeTajau
CoJlep KaHUsl TEKCTa, €ro aHaiu3 U OleHKYy. CKOpOCTh MOAOOHOTO BHJIa YTEHUS
COCTaBJISIET OPUEHTUPOBOYHO 10 7-10 cTpanui] B yac. OHa MOXET ObITh U BBIIIIE,
€CJIM YUTATENb YKe 00J1aJaeT ONpeIeICHHbIM 3HAHUEM 110 TEME KHUTY UITU CTAThU.

VYriyObneHHO€e YTeHre JTUTepaTyphl MPEANOIaraer:

eCTpeMyieHME K TOHMMAHUIO NPOYUTAHHOro. be3 NOHHMMaHMS CMbICIA
MPOYUTAHHOTO UH(POPMALIUIO €€ OYE€Hb TPYAHO 3alIOMHHTb.

e OO0myMbIBaHME H3JI0KEHHON B KHuUTEe uH(popmarmu. Torma coOCTBEHHBIC
MBICJIM, BOSHUKIITUE B X0JI€ 3HAKOMCTBA C YY)KUMHU pab0TaMHu, MOCITY,aT OCHOBHOM
JUIS1 IOJTYY€HUSI HOBOT'O 3HAHUS.

e MbIC/IEHHOE BBIJIEJICHUE KIIOYEBBIX CJIOB, UAEH pa3npoOiieHue coliepKaHus
TEKCTa Ha JIOTUYEeCKUEe OJOKH, COCTABJIICHHE MJIaHA MPOYUTAHHOTO. Ecnu cTyneHt
UMEET JIEJ0 C JIMYHOW KHUTOM, TO KIIFOYEBBIE CJIOBA U MBICIU MOKHO MOJYEPKHYThH
KapaHJaIIoM.

e CocTaBiieHUE KOHCIEKTa U3YYEHHOro maTepuana. Eciu ctarbs wim pasuen
KHUTH 10 00beMy HEOONBLIOW, TO  IEJecO00pasHO  NPUCTYNHUTh K
KOHCHEKTHUPOBAHUIO, MPOYUTAB UX MOJHOCTBHIO. B Ipyrux ciyyasx >KelaTelbHO
npouutath /-10 cTpanwmil.
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7. ®OHABI OLIEHOYHBIX CPEACTB
7.1. TlepeueHb KOMITETCHIINIA C YKa3aHUEM ITAOB UX (HOPMHUPOBAHUS
B IIPOIIECCE OCBOCHMSI 00pa30BaTEIbHON MPOTPaMMBbI

Cemectp JIMCUMIITUHBI /3IEMEHTHl IPOrpaMMBbl (IPAKTHKH,
['MA), yuacTBytomue B OPMUPOBAHUU KOMIIETEHIIUN

OIIK-5
Cnoco0eH npuMeHsTh B NPpodecCHOHAIBLHOM 1eATeJILHOCTH COBpEeMEHHbIEe
NMpeACTABJIeHUs] 00 0CHOBAX OMOTEXHOJIOTHYECKUX U OMOMeIMIIMHCKUX IPOU3BOACTB,
TeHHOI MHKeHEePHH, HAHOOMOTEXHOJIOTHH, MOJIEKYJISIPHOTO0 MOJ1eJIMPOBAHMNS;

UI-lonk-s
JleMOHCTPUPYeET 3HAHUS COBPEMEHHBIX MpeCcTaBJIeHU 00 0CHOBaX
OMOTEXHOJIOTHYeCKNX U OMOMETUIMHCKUX POU3BO/ACTB, FeHHOI NHKEHepPuH,
HAHOOHMOTEXHOJIOTUH, MOJIEKYJISAPHOT0 MO/IeTUPOBAHUS

1 Muxkpobuonorus
4 CranmapTusanus U CepTHQHUKAINS TPOTYKTOB
OMOTEXHOJOTHYECKUX ¥ OMOMEIUITUHCKHIX IPOU3BOICTB
8 [ToxroToBka K nmporeaype 3aluThl U 3aIIUTa BBITYCKHON
KBaTM(UKAITMOHHOU PabOTHI
N-20nk-s

YMeeT npUMEHSATH B NPO(ecCHOHATBLHOM 1esiITeJIbHOCTH COBpeMeHHbIe MpeacTaBIeHus
00 0CHOBAX OMOTEXHOJIOTHYECKUX U OMOMEUIIUHCKUX ITPOU3BOJACTB, FTeHHOM
HHKEHEPUH, HAHOOMOTEXHOJIOTHH, MOJIEKYJISIPHOT0 MOJAEJIMPOBAHMS

1 Muxpobunonorus
4 Crannaptuzanus U cepTU(UKaus IpoyKTOB
OMOTEXHOJIOTMYECKHX U OMOMETUIIMHCKUX ITPOU3BO/ICTB
6 MornexyssipHasi OMOTIOTHs
6 buotexHonorus
8 [TonroToBka K mpoueaype 3aluThl U 3aIUTa BBITYCKHON
KBaJIM(UKAIIMOHHON paboThI
U1-3onk-s

Cnocob6eH MpUMeHHUTH B NPO(ecCHOHAIBHOM 1eATeTbHOCTH COBPEMEHHbIE
npeacTaB/ieHusi 00 0CHOBAX OMOTEXHOJIOTNYECKHX U OHOMeIMIIMHCKHUX MPOU3BOJACTB

1 Mukpoduosnorus
4 Crannaptuzanus U cepTU(UKaIns IPOyKTOB
OMOTEXHOJIOTMYECKUX U OMOMEIUITUHCKIX MPOU3BOICTB
6 MornexyssipHasi OMOTIOTHS
6 bruotexHonorus
8 [TonroToBka K mpoueaype 3aluThl U 3aIIUTa BBITYCKHON
KBaJIM(UKAITMOHHON paboThI
N-4onxk-s

3HaeT cnoco0bl MpUMeHeHHs B PO¢ecCHOHAIbHOM 1eITeIbHOCTH COBPpEeMEHHbIE
NnpeacTaBjJeHUus 00 0CHOBAX OMOTEXHOJIOTMYECKUX MPOU3BOICTB

1 Muxpobunosnorus

4 Crannaptuzanus 1 cepTUQUKaIus IPoyKTOB
OMOTEXHOJIOTMYECKUX  OMOMETUIIMHCKUX ITPOU3BO/ICTB

6 MornexyssipHasi OMOTIOTHS
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buorexnonorus

Muxkpobuonorus

7.2. Onmcanue rmokas3areic u KPpUTCPHUCB OICHHUBAHUA KOMHGTGHHI/Iﬁ

Tloka3zatenu

Kpurepun oueHuBanus

[Ikana no TpaguIMOHHON NATHOAIBHOM cucTeMe

Jlonoporosslii Iloporosbii IIpoaBuHyTHIN Bricoxkuii
(«HEeyIOBIETBOPUT | («YIOBIETBOPUTE («xopo1o») («OTIIHYHO»)
€IHHOY) JILHOY)
OIIK-5

CriocobeH TpUMEHATH B MPO(eCCHOHATBHOHN AEATSIFHOCTH COBPEMEHHBIE MIPEICTABICHNS 00 OCHOBAaX OMOTEXHOIOTHICCKUX H
OHOMEIHIIMHCKHX IIPOM3BOJACTB, FCHHON MH)XCHEPUH, HAHOOHMOTEXHOJIOTHH, MOJICKYJISIPHOTO MOJICIIMPOBAHHS;

UI-101K-5
I[eMOHCTpI/IpyeT 3HAHUA COBpeMeHHBIX HpeZ[CTaBJ'IeHI/Iﬁ 06 OCHOBax 6I/IOT6XHOHOFI/I‘IGCKI/IX nu 6I/IOM6Z[I/I].[I/IHCKI/IX HpOI/ISBOZ[CTB,
FeHHOf?I I/IH)KeHepI/II/I, HaHO6I/IOTeXHOHOFI/II/I, MOJ‘IeKyanHOFO MOLIeJ'II/IpOBaHI/ISI

3Hanug

®dparMeHTapHbIE
3HAHUS 110
pacmpeeNieHuIo,
KJIacCU(PUKALHH
OpPTraHU3MOB I10
TaKCOHaM B
COOTBETCTBHU C
oTpeIeTICHHBIMU
MIPU3HAKAMU;
mporeccam
KaTaboamn3Ma
(’HEepreTUYecKuit
o0MeH) u
OmocuHTE3a
(KOHCTPYKTUBHBIN
oOMeH) B
0OMEHHBIX
npoleccax;
OCHOBHBIM
HaIpaBJICHUSM U
JIOCTUIKEHHSIM
COBPEMEHHOM
OMOTEXHOJIOTHH:
TeHEeTHYECKON U
KJIETOYHOM
WHXEHEPUH;

PO MUKpOOpTa-
HU3MOB B KPYrOBO-
pote Ouonoruuec-
KU Ba)XKHBIX DIe-
MEHTOB B IIPUPOJIC;
OTCYTCTBYIOT 3Ha-
HUS COBPEMEHHBIX
MpesicTaBIeHH 00
OCHOBax OHMOTEXHO-
JIOTUYECKHX U

3HaeT BOMPOCHI
pacrpeeneHus,
KJIaCCU(PUKALINH
OpraHU3MOB TI0
TaKCOHAM B
COOTBETCTBUU C
oTpeeNICHHBIMU
MIPU3HAKAMU;
MIPOIIECCOB
KaTabom3Ma
(aHepreTuyeckuit
oOMeH) U
OuocHuHTE3a
(KOHCTPYKTHBHBI
it oOMeH) B
OOMEHHBIX
npoiieccax;
OCHOBHBIX
HaNpaBJICHUN U
JOCTHXKEHUI
COBPEMEHHOM
OHMOTEXHOJIOTHH:
TeHEeTHYSCKOM U
KJIETOYHOU MHXKe-
HEpHH,

oI MUKpOOpra-
HU3MOB B KPYToO-
BOpoTE OHMOJIO-
THYECKH BAXKHBIX
AJIEMEHTOB B MPH-
poxe ;
COBPEMEHHOTO
MpeACTaBICHUS
00 ocHOBax Ou1O-
TEXHOJOTHUYECKUX
1 OMOMEIUIINHC-
KHX TIPOU3BOJICTB,

3HaeT BONPOCHI
pacrpeeneHus,
KJIaCCU(UKAIAN
OpraHHU3MOB 110
TaKCOHaM B
COOTBETCTBHUU C
OTpeIeTICHHBIMHU
MIPU3HAKAMU;
MIPOIIECCOB
KaTaboJm3Ma
(oHEepreTUdecKuit
o0MeH) U
OmocuHTE3a
(KOHCTPYKTUBHBIN
00MeH) B 0OMEHHBIX
mpoiieccax;
OCHOBHBIX
HaIlpaBJICHUN U
JOCTIDKCHUH
COBPEMEHHOM
OHMOTEXHOJIOTHM:
TCHETHYCCKOM 1
KJI€TOYHOM MHXKe-
HEPHH,

POJI MUKPOOpTa-
HU3MOB B KPYyro-
BOpOTE OHOJIO-
THYCCKHU BAXKHBIX
AJIEMEHTOB B MPHU-
poze;
COBPEMEHHOTO
MpeJICTaBICHUS 00
OCHOBaxX OMOTEXHO-
JIOTUYECKHX H
OMOMEIUIIMHCKHIX
MIPOM3BO/ICTB,

rny0oko, B TOJIHOM
o0beme OCBOUJI
IIPOrpaMMHBII

MaTepua, U3JIaraeT €ero
Ha BBICOKOM Hay4HO-

TEOPETUYECKOM YPOBHE,
U3y4YMIl 00S3aTeNbHYI0 U
JOTIOJTHUTEIBHYIO JIUTe-
paTypy,yMeeT NpaBUIIbHO
WCTIOJIH30BATh 3BaHUs
IpU pPErvOHAJIBHOM aHa-
JH3€, OPUEHTHPYETCs B
COBPEMEHHBIX  MpoobJe-
Max M3y4aeMoM aucIum-
JUHBI (HAyYHOT'O HaIlpaB-
JICHHST);

YMEJI0 MPUMEHSIET
TEOpPETUYECKHE  3HaHUS
MpH PEHICHUH TPaKTH-
YEeCKHUX 3ajlay;

BJIAJICET COBPEMEHHBIMHU
METOJlaMH  HCCIe/l0Ba-
HuS, CaMOCTOSITENTLHO
MOTIONHSET U OOHOBJISIET
3HaHUS B XO/I€ y4eOHOTO
mporecca Ha  BBICOKOM
YPOBHE.
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HaHOOMOTEXHOJIO- | MOJIe- KYJSIPHOTO | MOJEIMPOBAHUS
THH, MOJIEKYJIIPHO- | MOJIE-JTMPOBAHUs | C HECYIECTBEHHBIMU
IO MOJIEJIMPOBAHUS | C omuoKamMu
CYIIECTBEHHBIMHU
omnoKaMu
Ymenuss | OrcyrctBue yme- | YMeer kinaccudu- | YMeeT knaccupuIu- | YMeeT KIacCuPHUIMPO-
HUH, TPeaycMOT- | IIMPOBATh MUKPO- | POBAaThb MUKPOOpPra- | BaTh MUKPOOPTaHU3MbI
PEHHBIX  JIaHHOW | OPraHU3MBI 110 HU3MBI 10 TAKCOHAM | IIO TAKCOHAM B COOTBET-
KOMIIETEeHIHEH TaKCOHaM B B COOTBETCTBHH C CTBHH C OIPEACTICHHBIMH
COOTBETCTBHUH C OTIpeIeIeHHBIMU MpPU3HAKAMU;
OIIpENICJIEHHbIMU | IPU3HAKAMU; XapaKkTepu30BaTh MpoIie-
MPU3HAKAMU; XapaKTepu30BaTh cchl kKatabonu3ma (IHep-
XapaKTepu3oBaTh | MpOLECcChl KaTabo- reTu4eckuii OOMeH) 1
IpolLecChl KaTta- | Ju3Ma (3HepreTu- O6uocuHTe3a (KOHCTPYK-
6onu3ma (sHep- YeCKUl 0OMEH) U TUBHBII OOMEH) B 0OMEH-
reTUYeCKUn OuocuHTe3a (KOHCT- | HBIX IIpoleccax;
o0MeH) u 6uo- PYKTHBHBIA OOMEH) | HCII0JIb30BAThH
CHHTE3a (KOHCT- | B OOMEHHBIX IPO- OCHOBHBIE HAIPaBJICHUS
PYKTHUBHBIH neccax; U JIOCTUKEHUS
o0OMeH) B 0OOMEH- | UCIOJIb30BaTh COBPEMEHHOM
HBIX IIPOLIECCAX; | OCHOBHBIE OMOTEXHOJIOTUU:
UCIIOJIB30BATh HaNpaBJICHUS U TCHETUYECKOH U
OCHOBHBIE JOCTYOKEHUS KJICTOYHOU MH)KEHEPUH;
HaTpaBJICHUS U COBPEMEHHOM OLIEHUTH POJIb MUKPO-
JOCTHKEHUS OMOTEXHOJIOTUU: OpPraHU3MOB B KPYTrOBO-
COBPEMEHHOMN TE€HETUYECKOUN U poTe OMOJOTHYECKH
OMOTEXHOJOTHU: | KJIETOYHOM MH)XXEHEe- | BaXKHBIX YJIEMEHTOB B
TeHEeTUYECKO 1 | puu; IpUpoie Xopouo Oe3
KJICTOYHOM WH)Ke- | OIICHUTH POJIh OmOoK
HEpUU; MHUKPOOPIaHU3MOB B
OLIEHUTPH POJIb KpyroBopoTe
MHUKPOOPIaHu3- OMOJIOTUYECKH BaXK-
MOB B KPYTOBOPO- | HBIX 3JIEMEHTOB B
Te OHojoruyec- | MPUPOJE XOPOILIO C
KU BaKHBIX omnoKamMu
HJIEMEHTOB B MIPH-
pojae crnabo
HaBbikn | OtcyrctBue  wiu | Bnageer Braneer metonamu | Biiageer metonamu
Hajau4yue MEeTOoAaMHU KJ1acCU(pUKALIUN KJIacCU(pUKaLUU
(bparMeHTapHBIX KIacCcU(UKAMU | MUKPOOPTaHU3MOB MHUKPOOPTaHU3MOB 10
HABBIKOB  TIPEIyC- | MEKPOOPTaHM3- 110 TAKCOHAaM B TaKCOHaM B
MOTPEHHBIX  J[aH- | MOB IO TAKCOHAM | COOTBETCTBHUHU C COOTBETCTBHUH C
HOM KOMIIETEH- | B COOTBETCTBHUH C | ONPEACTICHHBIMH OTpeIeIeHHBIMU
e OTIpeJIeIEHHbIMU | IPU3HAKAMU; MpU3HAKAMU;
MPU3HAKAMU; XapaKTePUCTHKH XapaKTEePUCTHKHI
XapaKTePUCTHKH | MPOIECCOB KaTa- IIPOLIECCOB KaTaboan3mMa

MPOILIECCOB KaTa-
60113Ma (9Hep-
reTUYECKUU
oOMeH) u Omo-
cuHTe3a (KOHCT-

6onm3ma (9Hep-
reTuyeckuii oOMeH)
1 OMOCHHTE3a
(KOHCTPYKTUBHBIN
00MeH) B 0OMeH-

(9HepreTHYECKHit 0OMEH)
n OMOCHHTE3a
(KOHCTPYKTHBHBIH
00MEH) B OOMEHHBIX
mporeccax;
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PYKTUBHBIN
0o0MeH) B 0OMeH-
HBIX IpoIleccax;
HCIIOJIb30BAHMS
OCHOBHEIX
HanpaBJICHUN U
IOCTH)KEHUU
COBPEMEHHOM
OHMOTCXHOJIOTUU:
TCHETUYCCKOU U
KJICTOYHOU MHXKE-
HEpUH;

MOJKET OI[CHHUTh
pOJIb
MUKPOOPTaHu3-
MOB B KPYTOBOpO-

HBIX TIpoIleccax;
HCIIOIL30BaHUs
OCHOBHEBIX
HaIpaBJICHUN U
JOCTHOKSHUH
COBPEMEHHOM
OHMOTEXHOJIOTHM:
FeHETHYECKOM 1
KJICTOYHOM MHXKE-
HEpUH;

MOJKET OLICHHUTH
POJIb MUKPOOPTaHU3-
MOB B KPyroBOpOTE
OHOJOrHYECKU
Ba)KHBIX 3JIEMCHTOB
B IIPUPOJIC B

HCIIOIL30BaHUS
OCHOBHBIX HaIpaBJICHUI
M JOCTYOKCHUHN
COBPEMEHHO
OHMOTCXHOJIOTUH:
TeHESTHYCCKOH 1
KJICTOYHOW WHKEHEPHH;
MOJKET OIEHUTH POJIb
MUKPOOPTaHU3MOB B
KpyTroBOpOTE
OMOJIOrMYECKH BayKHBIX
3JIEMEHTOB B IIPUPOE
rIyOOKO U B IIOJTHOM
o0BbeMe

Te OmoJioruuec- JIOCTaTOYHOM
KU Ba)KHBIX o0obeMe
DJIEMEHTOB B IIpHU-
poJie Ha HU3KOM
yYpOBHE

U-201K-5

YMeeT npuMeHsTh B TPOPEeCCHOHATBHOMN IEATEIFHOCTH COBPEMEHHBIE MPEICTaBICHHS 00 OCHOBaxX
OMOTEXHOJIOIMYECKUX U OMOMEAMLIMHCKUX IPOU3BOJICTB, FT€HHOM HMHKEHEePUH, HAHOOMOTEXHOJIOTUH,
MOJIEKYJISIPHOTO MOJIEIUPOBAHNUS

3Hanus

®parMeHTapHbIE
3HAHUSA 110 OCHOB-
HBIM (PU3UKO-XUMHU-
YECKUM MPHUHIIUAIIAM,
JIEKAIUX B OCHOBE
pocTa u pa3BUTHS
OHMOJIOTHYECKUX
00BEKTOB, (PU3HKO-
XUMHYECKUM TIPO-
[eccaM M MeXaHHu3-
MaM, 00yciaBIrBa-
onmx puznonoru-
Yyeckue (PyHKIIUN Ha
Pa3IUYHBIX YPOBHSIX
OopraHuzanuy 6uono-
THYECKHX OOBEKTOB,
MeXaHu3MaM Jelic-
TBHS BHEITHUX
(m3nueckux

MoJieN Ha )KUBbIE
OpTaHU3MBbI;
TEPMUHOJIOTUEH,
METOJIaMU H
HaBbIKaMHU
1ab0opaTopHOTrO
9KCIEPUMEHTA;
HaBbIKaMHU
uAeHTU(DUKALINN
OpraHu3MOB Ha
KJICTOYHOM
YPOBHSIX;

3HaeT BOMPOCHI
10 OCHOBHBIM
(hn3uKO-XUMHUIEC-
KHM TIPHHIIUIIAM,
JIeKAIUX B OCHOBE
pocTa M pa3BUTHS
OHMOJIOTHUECKUX
00BEKTOB, (PU3HKO-
XUMHUYECKUM TIPO-
1eccaM M MeXaHHu3-
MaM, 00ycCraBIrBa-
OIUX (PU3UOJIOTH-
yeckue (PyHKIUN
Ha

Pa3IUYHBIX
YPOBHSIX
OpraHH3aIun
OHMOJIOTHYECKUX
00BEKTOB,
MexXaHu3MaM Jeic-
TBUS BHEITHUX
(hm3maecKux
0JIeH Ha )KUBBIE
OpraHHU3MBbl;
TEPMUHOJIOTUEH,
METOJIaMH H
HaBbIKaMHU
1a60paToOpHOTO
9KCIIEPUMEHTA,;

3HaeT BOMPOCHI 110
10 OCHOBHBIM
(U3UKO-XUMHUECKIM
MIPUHIIHAIIAM, JIeKAITUX
B OCHOBE POCTa U
pasBUTHA
OHMOJIOTHYECKUX
00BEKTOB, (HPHU3HKO-
XMMHUYECKUM IPO-
HeccaM M MeXaHH3-
MaMm, 00yCiaBiI1Ba-
onmx (Gu3nonoru-
yeckne PyHKIUM Ha
Pa3INIHBIX YPOBHAX
opraHuzanuu Ouoino-
TMYECKHX OOBEKTOB,
MeXaHu3MaM Jenc-
TBUS BHEIIHUX
¢buznuecKux

II0JIEH HA )KUBBIE
OpTraHU3MBI;
TEPMUHOJIOTHEH,
METOAAMH H
HaBBIKAMU
n1a00paTopHOro
9KCIEPUMEHTA;
HaBBIKAMU
uaeHTU(OUKALIUN
OpraHu3MoB Ha
KIJIETOYHOM
YPOBHSIX;

rnyooko, B IOJHOM
o0beMe OCBOUII
IIPOrpaMMHBII

MaTtepua, u3JiaraeT ero
HAa BBICOKOM HAy4HO-
TEOPETUUYECKOM YpPOBHE,
U3Yy4uJI 00s3aTeIbHYI0 U
JOTIOJTHATEIFHYIO  JIUTE-
parypy,yMeeT MpaBUIbHO
WCIIO0Ih30BaTh 3BaHUS
IpU PETMOHAILHOM aHa-
Ju3e, OpPUEHTUPYETCS B
COBpEMEHHBIX  Tpoliie-
Max HM3y4aeMOul JUCIUII-
JUHBI (HAyYHOTO HAIpaB-
JICHHUS);

YMEIOo MPUMEHSIET
TEOPETUUECKUE  3HAHUS
MpU  PEIICHUU TPAKTH-
YECKUX 3a/1ay;

BJIAJICET COBPEMEHHBIMU
METOJaMH  HCCJe/I0oBa-
HUS, CaMOCTOSATENIbHO
TIOTIOJTHSIET U OOHOBIISIET
3HaHUS B XOf€ y4eOHOTO
mpoiecca Ha BBICOKOM
YpOBHE.
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MOJICKYJISIPHBIX KJIIETOYHOM U MOJIEKYJIIPHBIX
MeXaHU3Max TKaHEBOM YPOBHSX; | MEXaHH3MaxX
KU3HEACITCIBHOCTH | MH(pOpManmel o JKM3HEEITEIEHOCTH
TKaHel; crnocodaMu MOJIEKYIISIPHBIX TKaHel; crnocodaMu
HACHTU()HUKALINN MEXaHU3Max uaeHTU(OUKALUN
MUKPOCKOITUPYEMBIX | JKU3HEICATCILHOCT | MHUKPOCKOIHPYEMBIX
00BEKTOB; IPHEMaMH | B TKaHEH; 00BEKTOB; TIPHEMAMH
M3YUYCHHS KIIETOK crocobamu U3yUYCHHST KIIETOK
OHOJIOrHYECKUX uneHTuGuKanuu OHMOIOrHYECKUX
00BEKTOB MHKPOCKOIIUPYEMBI | 00BEKTOB XOPOIIIO C
X OOBEKTOB; HECYIECTBEHHBIMU
HprEMaMn oImnOKaMu
W3yUYCHHS KIIETOK
OMOJIOrHYECKUX
00BEKTOB XOPOLLIO
C CYILIECTBEHHBI-
MH OIIHOKaMH
Ymenuss | OrcyrcTBUE 'YMeeT onpenensaTs [YMeeT OnpenessaTh  [YMEET ONpenessTh
YMEHHU, ¢dusuko-xumuuec- | (HU3NKO-XMMUYECKUE (U3UKO-XUMUYCCKHUE
IpeayCMOTPECHHBIX KHE€ IPOLECCHI 1 IMPpOLCCChl 1 MCXAaHU3- MpoueCChl U MECXaHU3MBI,
JTAaHHOMN MEXaHH3MBI, 00yc- | Mbl, 00yclIaBIMBa- 00ycaBiuBaroIIue
KOMITCTEHIIHeiT JIABJIMBAIOIIHE forue (PU3HoIoTH- (usnonornyecKue
¢usnonornyeckue | dyeckue GyHKUUH Ha (hyHKIIH HA PA3IAIHBIX
¢$byHKUIMHT Ha Pa3IMYHBIX YPOBHAX YPOBHAX OpraHU3alUn
Ppa3IUYHBIX OpraHu3aLHU OMOJOIHYECKUX O0OBEKTOB,
YPOBHSIX OpTaHH- OHOJIOTHYCCKHX MEXAHU3MBI I€HCTBHUS
3a1ii OMOJIOTH- 00BEKTOB, MEXaHU3MBI | BHEIIHUX (PU3UYCCKUX
YECKUX 00BEKTOB, JIEUCTBUSA BHEIIHUX I0JIEN Ha KUBBIE
MEXaHU3MBI JIeHC- (u3nIecKux OpraHu3MBbl;
TBHS BHEIIHUX IoJIeH Ha KUBBIE TEPMHHOJIOTHIO, METOBI
(busnueckux OpraHu3MBbI; HABBIKH JJAOOPATOPHOTO
MOJIEH Ha KHUBBIE TEPMHUHOJIOTHIO, 9KCIIEPUMECHTA,
OpraHU3MBbI; METO/IbI U HABBIKU UJCHTU(PHUKAINIO
TEPMHUHOJIOTHIO, J1a00PaTOPHOTO OpPraHW3MOB Ha KJIETOUHOM
METOJIbI ¥ HABBIKM | 9KCIIEPUMEHTA; U TKAHEBOM YPOBHSIX;
71a60paTOPHOTO UACHTH(PHUKALUIO “H(OPMAITHIO O
9KCIIEPUMEHTA; OpraHu3MOB Ha MOJICKYJISIPHBIX
UICHTU(DUKALINIO KJICTOYHOM M MEXaHU3Max
OpraHU3MOB Ha TKaHEBOM YPOBHSIX; KHU3HENEATENLHOCTH
KJIETOYHOM U MH(POPMAITHIO O TKaHEH; clIocOObI HIEHTH-
TKaHEBOM YPOBHSIX; | MOJIEKYJISIPHBIX (hUKaIUK MUKPOCKOIIH-
“H(OPMAIIHIO O MeXaHH3Max PYEMBIX OOBEKTOB; TIPUEMBI
MOJICKYJISIPHBIX JKH3HEICITEIbHOCTH H3y4YEeHHS KIETOK OHOJI0-
MEXaHu3Max TKaHEMH; CIIOCOOBI THYeCKUX 00BEKTOB
KU3HEICATEIBHOC- | WICHTH(UKALMH xopouro 6e3 omuodoK
TH TKaHEH; MHUKPOCKOITUPYEMBIX
CIIOCOOBI UACHTHU- 00BEKTOB; MPUEMBI
(ukanum MHKpO- HU3y4YEHUs KIIETOK
CKOITUPYEMBIX OHOJIOTHYECKHX
OOBEKTOB; IPUEMBI | 0OBEKTOB XOPOIIIO C
HU3y4CHHUA KIICTOK HECYIIIECTBEHHBIMU
OMOJIOrHYECKUX OIIMOKAMU
00BEKTOB CJIA00
HaBpixkn | OtcyrctBue  wiu [Biageer Merona-  |Brmageer Mmetonamu IBimajgeeT MeTo1aMH OCHOB-
HaJIn4yue MH OCHOBHBIX OCHOBHBIX (hHU3HKO- HbIX (U3UKO-XUMHUYECKHUX

(hm3UKO-XUMHUIeC-

XUMUYCCKUX IPUHIU-

MIPUHIIUIIOB, JIC)KAIIUX B




23

(dbparMeHTapHBIX
HaBBIKOB
MPEAYCMOTPEHHBIX
JTaHHOM
KOMIIETCHITUCH

KHUX TIPUHITUTIOB,
JISKAINX B OCHOBE
pocCTa ¥ pa3BUTHUS
OMOJIOrHYECKUX
00BEKTOB, (PH3UKO-
XUMHYECKUX MPO-
LIECCOB Y MEXaHMU3-
MOB, 00yCIIaBIHBa-
oIuX (hU3HOJIOTH-
Yeckue QyHKINH
Ha pa3IuIHBIX
YPOBHSIX OpTaHH-
3a1[in OUOIOTH-
YeCKHX O0OBEKTOB,
MEXaHU3MOB JIeiic-
TBUS BHEIIHUX
(hm3mueckux
ToJICH Ha YKUBBIE
OpTraHU3MBI;
TEPMHUHOJIOTHUEMH,
METOJAMH U HaBbI-
Kam# JabopaTop-
HOTO 3KCIIEPUMECH-
Ta;
nneHTudukanum
OpPraHU3MOB Ha
KJIETOYHOM U
TKaHEBOM YPOBHSIX;
nHpOpMAaIUeH o
MOJICKYJISIPHBIX
MeXaHu3Max
JKU3HENEATEIHHOC
TH TKaHEW;
cocobaMu UJIeH-
TU(UKAIUHA MUKPO-
CKOITUPYEMBIX
00BEKTOB;
nprueMaMu
H3YYCHUS KIETOK
OMOJIOrHYECKUX
00BEKTOB Ha
HU3KOM YPOBHE

IIOB, JIEXKAIINX B
OCHOBE POCTa U
pasBUTHS OUOJIOTH-
YyeCKUX OOBEKTOB,
(HHU3UKO-XUMHUYIECKHUX
MPOIIECCOB U MEXaHU3-
MOB, 00yCITaBITBa-
FOINX (PU3HOJIOTH-
yeckue (YHKIUH Ha
Pa3IUYHBIX YPOBHSIX
OpraHM3aIuy
OHOJIOTUYECKHX
00BEKTOB, MEXAHU3-
MOB JEHUCTBHS
BHEITHUX (PU3HIECKHUX
IMOJICH Ha KUBHIC
OpTraHU3MBI;
TEPMUHOJIOTUEH, Me-
TOJAMH ¥ HaBBIKAMHU
nabopaTopHOro
JKCTICPUMEHTA;
UACHTU(DUKAIAN
OpraHu3MOB Ha
KJIIETOYHOM U
TKaHEBOM YPOBHSIX;
nHpOpMAaIHen o
MOJICKYJISIPHBIX
MeXaHU3Max
JKM3HEIEITETEHOCTH
TKaHEeH; crnocodaMu
UAeHTA()UKAIIAN
MUKPOCKOITUPYEMBIX
00BEKTOB; TIpUEMaMHU
W3YUYCHHST KIIETOK
OHOJIOTHYECKHX
00BEKTOB B 10CTA-
TOYHOM 00BEME

OCHOBE POCTa U Pa3BUTHUS
OHOJIOTHYECKHX 00BEKTOB,
(hM3UKO-XUMUYIECKUX
[IPOLIECCOB K MEXaHNU3MOB,
00y CIaBIMBAIOIINX
(usnoNoTUYECKHUC
(YHKIUU HA Pa3THYHBIX
YPOBHSIX OpraHU3aI[UN
OHOJIOTHYECKHX 00BEKTOB,
MEXaHU3MOB JICHCTBHS
BHEITHUX (hHU3HIECKHUX
MOJIEH Ha KUBBIE
OpTaHU3MBI;
TEpPMHHOJIOTHEHN, METOIa-
MH 1 HaBBIKaM¥ Jlabopa-
TOPHOTO SKCIIEPUMEHTA;
UJCHTH(QUKAIUY OpTaHn3-
MOB Ha KIIETOYHOM U
TKaHEBOM YPOBHSIX;
uH(pOpMAIUEH 0 MOJICKY-
JSIPHBIX MEXaHU3Max
JKU3HEACITEIbHOCTH
TKaHei; criocobamMu
UJCHTU(PHUKAIUU MUKPO-
CKOMUPYEMBIX O0BEKTOB;
prUeMaMHt U3ydeHUS
KJIETOK OHMOJIOTMYECKUX
00BEKTOB IIYOOKO U

B IIOJIHOM 00BbeME

NJ1-3011K-5
Crioco0eH NIPUMEHHUTH B MPO(ECCHOHATIBHOMN EATEIPHOCTH COBPEMEHHbBIE IPECTaBICHMS 00 OCHOBAX
OMOTEXHOJIIOTHYECKUX U OMOMEIUIIMHCKAX IIPOU3BOJICTB

3Hanus

®parmeHTapHble
3HaHMS 110 pasHo-
o0pa3uu METOJIOB,
TTO3BOJISTFOIITIX
MOJTHOIICHHO
H3yYUTh aHATOMHIO,
MOPGOIIOTHIO u
IKOJIOTMYECKUE
0COOCHHOCTH
pacTeHMid B MOJICBBIX
u 71a00PaTOPHBIX

3HaeT BOIPOCHI
10 pa3HOOOpa3NH
METOZOB, MO3BOJIS-
FOLIMX TOJTHOIEHHO
HU3YYUTH aHATO-
MHUI0, MOP(OJIOTHIO
1 DKOJIOTUYECKHE
0COOEHHOCTH
pacreHuii B noJie-
BBIX U JIabopartop-
HBIX HCCIIE0BA-

3HaeT BONPOCHI
0 pa3Ho00pa3uu
METO/IOB, IT03BOJISI-
FOIIUX [TOJTHOIIEHHO
HU3YYUTh aHATOMMUIO,
Mopdooruto u
IKOJIOTUUECKUE
0COOEHHOCTH
pacTeHuil B MOJIEBBIX U
n1a00paTOPHBIX
UCCIIEIOBAHUSX,

rnyooko, B TOJHOM
o0beMe OCBOUII
MIPOrpaMMHBII

MaTepuas, Hu3jaraer ero
Ha BBICOKOM Hay4yHO-
TEOPETUYECKOM YPOBHE,
U3Yy4MIl 00s3aTeNbHYI0 U
JIOTIONIHUTEIBHYIO  JIUTE-
parypy,yMeeT npaBUIbHO
UCIOJb30BaTh  3BaHUA
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HCCIEAOBAHMSIX,
MIPUMEHEHUIO COBpE-
MEHHBIX 3KCIICPH-
MEHTAJIbHBIX METO-
TIOB paboT ¢ Omo-
JIOTHYECKUMHU
00BbEKTaMH B
MHOJIEBBIX U
J1a00paTOPHBIX
YCIIOBUSX;
0OBSICHEHHIO SIBIIC-
HUM, IPOIIECCOB,
CBSI3H M OTHOIIICHUS,
BBISBIIIEMEIE B

X0JI€ MCCIIEI0BaHMSI,
1o HaBBIKaM pado-
Thl C COBPEMEHHOU
anmaparypoiu,
OCHOBHBIM METOIaM
OHOJIOTHYECKUX
HCCIICAOBAHUIM;
HaBBIKAM
CaMOCTOSITETLHOTO
MIPOBEAEHUS
HUCCJIEI0BaHUN Ha
OCHOBE IPUMCHCHHUSI
METO/IOB
HaOIIONEHUS U

HUSAX, IPUMEHE-
HHUIO COBPEMEHHBIX
9KCIICPUMEHTAITh-
HBIX METOJIOB
pabor ¢ 6uooru-
YeCKHUMHU 00BbEK-
TaMH B IIOJIEBBIX U
1a00paTOPHBIX
YCIIOBUSX;
00BSACHEHUIO SABJIE-
HUU, IPOLIECCOB,
CBSI3U U OTHOIIIE-
HUSI, BEISIBIIEMBIE B
XOJ€  MCCIEmoBa-
HUS, TI0 HAaBBIKaM
paboThI C coBpe-
MEHHOH armmapa-
TYpPOM, OCHOBHBIM
MeTogaM  OHOJIO-
THYECKUX  HCCIIe-
JIOBaHMI; HaBBIKaM
CaMOCTOSATEILHOTO
MPOBEICHUS
HCCIICAOBaHUM Ha
OCHOBE TIpHUMe-
HEHHUS METOLIOB
HaOIIOIEHUS U
JKCIIEPUMEHTA C

MIPUMEHEHUIO
COBPEMEHHBIX
IKCIEPUMEHTAITBHBIX
METOJ0B paboT C
OMOIOrHYECKUMU
00bEeKTaMH B
MOJIEBBIX U
71a00paTOPHBIX
YCIIOBUSX;
00BICHEHHIO SIBJIE-
HUM, MPOIECCOB, CBSA3U
M OTHOIIIEHUS,
BBISIBIISIEMBIE B

X0J€e  HCCIENOBAHUS,
10 HaBBIKAM PaOOTHI
c COBPEMEHHOM
arnraparypou,
OCHOBHBIM METOAaM
OMOJIOrHYECKUX
HCCIICOBAHUIM;
HaBBIKaM
CaMOCTOSITEILHOTO
MIPOBEAEHUS
HCCIICJOBaHUM Ha
OCHOBE TIPUMEHEHUS
METO/I0B HAOJIOICHUS
1 3KCIICpUMEHTA

C HECYILIECTBEHHBIMU

NpU PETUOHAJIBLHOM aHa-
JU3€, OPUEHTUPYETCA B
COBPEMEHHBIX  MpoOIIe-
Max HM3y4aeMOu JUCLUII-
JUHBI (HAyYHOTO HaIpaB-
JIeHUs);

yMeIo MPUMEHSIET
TEOPETUUECKUE  3HAHUS
IpU PEUICHUM TPaKTH-
YECKHX 3a/1ay;

BJIaJICET COBPEMEHHBIMU
METOAAaMHM  HCCJCI0Ba-
HUA, CaMOCTOSITEILHO
IIOMOJIHSACT M OOHOBIIACT
3HaHUA B XOf€ y4eOHOTo
mpoiiecca Ha BBICOKOM
YpOBHE.

SKCIICPUMCHTA, CYIIECTBEHHBIMH | OLIMOKaMU
omnoKaMu
Ymenus | OrcyrcTBue 'YMeeT onpenenars |YMeeT onpenensaTh YmMeer onpenensats
YMEHUH, METOJBI, TO3BOJIS- | METOJIbI, IIO3BOJIS- METO/1bl, I03BOJISIOLINE
IpeayCMOTPEHHBIX OIIKEC ITOJTHOIICHHO | IOHIME ITOJTHOLICHHO MOJIHOOCHHO U3YYHTh
JTAaHHOMH H3y4YUTh aHATO- W3y4YUTh aHATOMHUIO, aHaTOMMIO, MOP(OJIOTHIO U
KOMITeTEHITHEH MU0, MOPGOIIOTHIO | MOP(OJIOTHIO U 9KOJIOTHYECKHE 0COOEH-

U DKOJIOTUYECKHE
0COOCHHOCTH
pacTeHuil B moie-
BEIX U Jabopartop-
HBIX UCCJIEZ0Ba-
HUSIX, TPUMEHEHUS
COBPEMEHHBIX
3KCIIEPUMEHTAITb-
HBIX METOJIOB
pabot ¢ 6uonoru-
YECKUMH 00BEKTa-
MU B IOJIEBBIX U
1ab0paTOPHBIX
YCIIOBUSIX; AaBaTh
0OBSICHEHHUS SIBJIC-
HUSM, TPOIIeCCaM,
CBSI3SIM U OTHOIIIE-
HUSIM, BBISIBIISIEMBIX
B XOJI€ MCCJIeI0BA-

JKOJIOTHYECKUE
0COOEHHOCTH
pacTeHUid B MOJICBBIX U
nabopaTopHBIX
HCCIIETIOBAHUSX,
MPUMEHEHUS
COBPEMEHHBIX
9KCIEPUMEHTAIbHBIX
METOJIOB padoT ¢
OMOJIOTHYECKUMU
00BbeKTaMu B
MOJIEBBIX U
1a00paTOPHBIX
YCJIOBUSX; 1aBaTh
OOBLSICHEHHS SIBIIE-
HUSIM, TIPOIIeCCaM,
CBSI3SIM U OTHOIIIE-
HUSIM, BBISIBIIEMBIX B
X0JI€ MCCIIEIOBAHUS,

HOCTH PacTEHHI B TOJIe-
BBIX U J1a00OpaTOPHBIX
UCCIICJIOBAHUSX, TPUME-
HEHHST COBPEMEHHBIX
9KCTIEPUMEHTATBHBIX
METOJIOB pabOT ¢ OHOJIOTH-
YECKUMHU 00BEKTaMH B
TIOJIEBBIX U JabopaTop-
HBIX YCIIOBUSIX; 1aBaTh
OOBSICHEHHUSI SIBJICHUSIM,
IIpoIeccam, CBS3SIM 1
OTHOIIICHUSM, BBISIBIIIEMBIX
B XOJI€ UCCIICIOBAHMS,
paboTaTh C COBPEMEHHOI
anmnapaTrypoiu, oCHOBHbIE
METOIBI OMOJIOTHYECKHAX
HCCJIEJOBAHUM;
CaMOCTOSITEITLHO
MPOBOJTUTH KCCIICOBAHMUS
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Hust, paboTaTh ¢
COBPEMEHHOM
arnmaparypou,
OCHOBHBIE METO/IBI
OHOJIOTHYECKUX
HCCIICJOBAHUM;
CaMOCTOSITEILHO
MIPOBOUTH UC-
CJIeIOBaHUS HA
OCHOBE IIPUMEHE-
HHS METOIOB
HaOIIOICHUS U
JKCIIEPUMEHTA
c1abo

paborath ¢
COBPEMEHHOM
anmaparypoi,
OCHOBHBIE METO/IBI
OHOJIOTHYCCKHX
HCCIICJOBAHMIM;
CaMOCTOSTENLHO
MPOBOJUTE UCCIEI0-
BaHUs Ha OCHOBE
MPUMEHEHHUS METOJIOB
HaOIIONEHUS U
9KCIEPUMEHTA
XOPOIIO C
OIINOKaMu

Ha OCHOBE MPUMCHEHUS
METOA0B HAOJIIOAECHHS U
JKCIIEPUMEHTa XOPOIIo 0e3
OIIn00K

HaBbikn

OtcytcTBHE
HaJIM4ne
(dbparMeHTapHBIX
HaBBIKOB
MPEAYyCMOTPEHHBIX
TAHHOU
KOMIICTCHITHCH

NI

Bnaneet pasnoob-
pa3HBIMH METO/A-
MH, TTO3BOJISTFOLIH-
MH TTOJTHOIIEHHO
H3y4YUTh aHATO-
MU0, MOP(OJIOTHIO
1 9KOJIOTUYECKHE
0COOCHHOCTH
pacTeHuil B moe-
BBIX M JJAOOpaTop-
HBIX UCCIIE/IOBA-
HUSIX, IPUMCHCHUS
COBPEMEHHBIX
9KCIIEPUMEHTAITh-
HBIX METOJIOB
pabot ¢ 6uomnoru-
YECKUMH 00bEKTa-
MU B TIOJIEBBIX U
71a00paTOPHBIX
YCJIOBUSIX; 1aBaTh
00BSICHEHHS SIBIIE-
HUSM, TIPOIIeCCcaM,
CBSI35M UM OTHOIIIE-
HUSIM, BBISBIISICMbIX
B X0JI€ HCCIeI0Ba-
HUSI, TI0 HABBIKaM
paboTHI C COBpe-
MEHHOH armrapa-
TYpOH, OCHOBHBI-
MH METOJIaMHU
OHMOJIOTHYECKUX
HCCIICJOBAHUM;
HaBBIKAMH
CaMOCTOSITEIIBHOTO
MIPOBEIEHUS HC-
CJIEJIOBaHUM Ha
OCHOBE MIPUMEHE-
HUS METO/IOB
HaOIIOACHUS

AKCTIEpUMEHTA Ha

Bnaneet pasnoobpas-
HBIMU METOJIAMH,
MO3BOJISIOIMMU
TMMOJIHOICHHO M3YYHThH
aHATOMUIO, MOP(JO-
JIOTHIO U 3KOJIOTHYEC-
KHE 0COOCHHOCTH
pacTeHul B MOJIEBBIX U
mabopaTOPHBIX
HUCCIEIOBAHMSIX,
IMIPUMCHCHUA
COBpPEMEHHBIX
SKCIICPUMCHTAIbHBIX
METOJIOB padoT ¢
OHMOJIOTHUECKUMHU
00BeKTaMu B I10JIE-
BBIX U JIabopaTop-
HBIX YCIIOBUSX;
J1aBaTh OOBSICHEHMS
SIBJICHUSIM, ITpOIieccam,
CBA354M U OTHOLIICHU-
SIM, BBIABJIICMBIX B
XOJIe UCCIIEIOBAHNS,
0 HaBbIKaM pabOThI
C COBPEMEHHOM
anmnaparypou, oc-
HOBHBIMH ME€TOAaMHU
OMOJIOTHYECKHUX
HCCIICJOBAHUIM;
HaBbIKaMHU CaMOCTO-
SATEJILHOTO TIPOBE/IC-
HUSI UCCIICTIOBAHUH
Ha OCHOBE TIPUMEHE-
HHUS METOJI0B HaO0JII0-
JICHHS ¥ DKCIICPUMEH-
Ta B JOCTATOYHOM
o0neme

Brnageet paznooOpa3HbIMH
METOJIaMH, ITO3BOJISIOIIMHI
MIOJTHOLICHHO U3YYHTh
aHaTOMHIO, MOP(OJIOTHIO U
9KOJIOTHUECKHE 0COOCH-
HOCTH PacTEHHH B MOJIEBBIX
1 T1abOpaTOPHBIX UCCIIE0-
BaHUAX, IPUMCHCHUA
COBPEMEHHBIX 3KCIIEPHMEH-
TaJbHBIX METOJIOB PadoT ¢
OMOJIOTMUECKUMU 00bEKTa-
MH B TIOJIEBBIX U J1abopa-
TOPHBIX YCJIOBUSX; AaBaTh
O0OBSICHEHHS SIBIICHHSIM,
nporeccam, CBsI3sIM U OTHO-
IMECHUAM, BBISIBIIACMBIX B
XO0JI€ MCCIIeIOBAHMS, 10
HaBBbIKaM pabOTHI C COB-
PEMEHHOH anmapaTrypoi,
OCHOBHBIMH METO/IaMH
OMOJIOTMYECKHX HCCIIe0-
BaHW; HABBIKAMHU CaMOCTO-
ATEIFHOTO MPOBEACHUS
UCCIIeJOBaHUI HAa OCHOBE
IMPUMCHECHUA MCTO/I0B
HAOJIIOJICHUSI U KCIIEPH-
MEHTa TITyOOKO U B
MOJIHOM 00bemMe
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HHU3KOM YPOBHC

I/II[_4OHK-53HE[€T crnocoObl MPUMEHEHHS B MPOGECCHOHATBHON AEATCIFHOCTH COBPEMEHHBIC MPEICTABICHUS 00 OCHOBaX

6I/IOMC,HI/II_[I/IHCKI/IX MIPOU3BOACTB

3Hanus ®parmeHTapHble 3HaeT BOMPOCHI 3HaeT BOMPOCHI 10 rIyboko, B TOJIHOM
3HAHMS IO CIIOCO- | MO crocobam crioco0aM NpuMeHe- | oobeme OCBOMII
0aM TpPUMEHEHUs | MPUMEHEHUS B HUS B Ipoheccuo- MPOrPAMMHBIN
B npodeccuoHanb- | mpodeccuoHadb- | HAJbLHOM JIESTEIb- Marepual, U3jaaraeT ero
HOW JEATEIBbHOCTH | HOW JESITENBHOC- | HOCTHM COBPEMEHHBIX | HA  BBICOKOM  HAay4dHO-
COBPEMEHHBIX TH COBPEMEHHBIX | IIPEICTABICHUI 00 TEOPETUYECKOM YPOBHE,
MpeACTaBiIeHU 00 | MpeacTaBiICHUM OCHOBax OMOTEXHO- | M3Y4HJ OOs3aTENbHYIO U
OCHOBaX OMOTEXHO- | 00 OCHOBax OMO- | JIOTHYECKUX MPOU3- | JOMOJHUTEIBHYIO JIUTE-
JIOTUYECKHUX IIPOM3- | TEXHOJIOTHYECKUX | BOJCTB, MIPUMEHEHUIO | PATYPy,yMEET IIPABUIIBHO
BOJACTB, TpuUMeHe- | IPOU3BOJICTB, COBPEMEHHBIX HCIIOJIb30BaTh 3BaHUA
HUI0O COBPEMCHHBIX | MPUMEHCHHUIO SKCIICPUMCHTAILHBIX IIpU pErUOHaJIbHOM aHa-
SKCHCPUMEHTAIIBHBIX | COBPEMCHHBIX MCTOOB pa60T C Ju3e, OpPUEHTUPYETCA B
METOJIOB  paboOT C | 9KCIIEPUMEHTAb- OMOJIOTHIECKUMH COBPEMEHHBLIX  IPOOJIe-
OHMOJIOTUYECKUMH HBIX METOJOB pa- oObeKTamu; . | Max m3yuaemoit mucimm-
00BeKTaMH;, 00bBsic- | 60T ¢ Guosornyec- | OOBSICHEHHUIO SIBICHUM,
- . JUHBI (HAyYHOTO Harpas-
HEHUIO SIBJICHUH, | KUMH 00BCKTaMHU; nponeccoB, CBA3CH U .
HPOIIECCOB, CBSA3CH M | OOBACHEHUIO siBJie- | OTHOLICHUHM, BBIABIIS- JeHHA);
OTHOILIEHUHM, BBIAB- | HUH, IPOLIECCOB, eMbIX B X0/i¢ Heeneno- | YMETIO [pUMCHSICT
JAEMBIX B XOJ€ | CBsA3€ii M OTHOINE- | BaHHMS; M3JIOKeHWto U | TCOPCTUHCCKUC  SHAHUS
HCCIICAOBAHMS,; HU#H, BBIABISEMBIX | aHanmu3y 0a3oBod - | [IPU  PCIICHUM  IIPAKTH-
U3JI0KEHUIO M aHa- | B XOJE UccienoBa- | ¢opmanuu B obmactu | YECKHMX 3a1a4;
au3y 6a30BOii MH- | HHUS, M3JIOKCHMIO M | OMOJIOTMYECKUX HAyK, | BJIAJCET COBPCMCHHBIMU
¢dopmanuu B o0nacti | aHanusy 0a30Boi OCHOBHBIM METOJaM METOJAMHA  HCCIIEN0BA-
OHMOJIOTMYECKUX nH(pOpMaIUU B OHMOJIOTHYECKUX HUA, CaMOCTOSITCIIbHO
Hayk, OCHOBHBIM | 00JacTH 6100~ HCCIIC/I0BaHMUI; IIOITOJIHSIET U OOHOBIISIET
METOIaM 0M0JI0- | TMYECKUX HayK, HaBBIKaM CaMOCTOA- 3HAHUS B XOJ€ y4eOHOTO
THYECKUX HUCClIe- | OCHOBHBIM METO- TCJIBHOTO NPOBCIACHMSA IpOLECCa HAa BBICOKOM
JOBaHWW; HaBBIKaM | JaM OHOJIOTHYec- MCCIIeTOBaHNA Ha yPOBEE.
CaMOCTOSITETTLHOTO KHX HCCIIEIOBa- OCHOBE IIPUMEHECHHS
MPOBEJICHUS] UCCJIE- | HU; HaBbIKaM METO/IOB HAOIIOACHUS
JIOBaHWS HAa OCHOBE | CAMOCTOSITEIBHOTO | M OKCIIEPUMEHTA;
MIPUMEHEHUST  METO- | IIPOBEACHHUS UCCae- | HaBbIKam 060pa,
7IOB HAOJIONEHUS M | JOBAHUS HA OCHOBe | 00paboOTKH,aHaIN3a U
9KCIICPUMEHTA, NpUMEHEHUS MeTO- | CUCTCMAaTHU3alun
HaBbIKaM cOopa, 06- | 0B HaOmoaeHus 1 | MHpOpMaluu 1o 61o-
paboTKu,aHaiu3a U | SKCIICPUMEHTA; JIOTUU C HECYIICCTBEH-
CHCTEMATHU3AIUN HaBbIKaM cOopa, HBIMH OIHOKaMK
nH(bOpMaITuu Mo | 00paboTKH,aHaATN3a
Oouooruu Y CUCTEMaTHU3alluu
rH(pOpMaInH 1Mo
ouonoruu ¢
CYIIIECTBEHHBIMH
omuOKaMu
Ymenuss | OrcyrcTBue 'YMeeT onpenensaTe [YMEET ONpenensaT  [YMEET ONpenessaTh
YMEHHI, COBpEMEHHBIE COBPEMEHHBIE COBpEMEHHBIE
MPEAYCMOTPEHHBIX | MPEACTABICHUS MIPEICTABJICHHS 00 MIPEACTABICHUS 00
JTAaHHOM 00 ocHOBax OMO- | OCHOBax OMOTEXHO- | OCHOBaX OMOTEXHOJOTH-
KOMITETEHITUEH TEXHOJIOTUYECKUX | JIOTHYECKUX MTPOU3- | YECKUX MPOU3BOJICTB,
IIPOU3BOACTB, BOJICTB, COBPEMEHHbBIC | COBPEMEHHBIE IKCIIEPH-
COBpEMEHHBIE JKCIIEPUMEHTAIbHEIC MEHTaJIbHBIE METO/IBI pa-

IKCIIEPUMEHTAIIb-

METOJBI PaboT ¢

00T ¢ OMOJIOTUYECKUMU
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HbIE METO/IbI Pa-
00T ¢ OHnomoruuec-
KHUMH 00BEKTAMHU;
O0OBSCHEHHTD SIBJIE-
HUSA, IPOLIECCHI,
CBSI3U U OTHOIIIE-
HUSI, BEISIBIIEMBIE B
X0JI€ UCCIIEN0Ba-
HUSL, U3JI0KUTD U
aHaJIN3UPOBATh
6a3oByto nHpOpMa-
LIMIO B 00/1aCTH
OMOJIOrNYECKUX
HAayK, OCHOBHBIC
METO/IBI OMOJIOTH-
YEeCKHUX MCCIIEN0Ba-
HUMH;
CaMOCTOSATEILHO
MIPOBOJIUTH UCCIIE-
IIOBaHMS HAa OCHOBE
MPUMEHEHUS METO-
JIOB HAOJIIOAEHUS U
9KCIICPUMCHTA,
cobparb, 06pado-
TaTh, AaHATTM3UPO-
BaTb U CUCTCMATU-
3upoBaTh HHHOP-
MAaI{IO 110 OHOJIo-
ruy ciado

OMOJIOTHYCCKUMU
00BEKTaMH;
O0OBSICHEHHUTH SIBJICHMS,
MIPOLICCCHI, CBSI3U U
OTHOIIIEHUS, BHISBIIS-
€MBbIC B XOZI€ HCCIIEI0-
BaHMSI, M3JI0KUThH U
aHaJTM3UPOBATH 06a30-
BYIO MH(OPMAIIHIO B
o0yacTu GuoJIoruyec-
KHX HayK, OCHOBHEBIC
METOBI OMOJIOruYec-
KHX HCCIICIOBAHMII;
CaMOCTOSITEITHHO
MPOBOJIUTH UCCIICO-
BaHUs HAa OCHOBC
MPUMEHEHUS] METOJIOB
HaOIIONEHUS U
IKCIIEPUMEHTA,;
cobparb, 00padoTars,
aHAITU3UPOBATH U
CHUCTEMAaTHU3UPOBATh
WHPOPMALHUIO 110
OHMOJIOTHH XOPOIIIO C
OIITHOKAMH

00BbeKTaMH; 00ObICHEHUTD
SIBJICHHS, TIPOIIECCHI, CBSI3U
1 OTHOILEHUS, BBISIBISEMBIC
B XOJI€ MCCJIEI0BaHNS;
H3JI03KUTh ¥ aHAJTU3HPO-
BaTh 0a30BYI0 HH(pOPMa-
[IMIO B 00J1aCTH OMOJIOTH-
YECKUX HAYK, OCHOBHEIC
METOIbI OHOJOrHYECKHUX
HCCIICJOBAHUM;
CaMOCTOSITEITEHO
MIPOBOMTH UCCIICAOBAHUS
Ha OCHOBE MPUMCHEHHS
METOJIOB HAOIIOACHUS U
JKCIIEPUMEHTA; cOOpaTh,
00paboTaTh, aHATU3UPO-
BaTh M CUCTEMATH3HUPO-
BaTh WH(POPMALIHUIO 110
OMOJIOTHH XOPOIIIo 03
OIINOOK

HaBbikn

OtcytcTBHE
HaIu4ue
(dbparMeHTapHBIX
HaBBIKOB
MPETyCMOTPEHHBIX
JTaHHOM
KOMIICTCHITHCH

N

IIPUMEHEHHUS COB-
PEMEHHBIX JKCITe-
PUMEHTAIILHBIX
METOJIOB paOOTHI C
OHOIOTUYECKUMU
00BbeKTaMu;
O0OBSICHEHHUS SIBJIC-
HUU, TPOLIECCOB,
CBSI3€H 1 OTHOIIIC-
HH, BEISIBIIIEMBIX
B XOJI¢ UCCICAOBA-
HUH; U3JI0KEHUS U
ananauza 6a3oBoH
nHpOpPMAaLINH B
o0OyacTi OMOJIOrH-
YECKUX HayK, OC-
HOBHBIX METOJIOB
OMOJIOrHYECKUX
HCCIICJOBAHUM;
CaMOCTOSTEIIEHO
IIPOBOJIUTH UCCIIE-
JIOBaHMS Ha OCHOBE
MIPUMEHEHUS METO-
JIOB HAOJIIOIEHUS U
JKCIIEPUMEHTA;
cobpats, 06pado-

Binaneer HaBpIKaMHu [BiageeT HaBLIKAMU

IIPUMEHEHUS COBpE-
MEHHBIX JKCIIEPH-
MEHTAJIbHBIX METO/IOB
paboTsI ¢ Onomornyec-
KHUMH 00BbEKTaMU;
OOBSICHEHHS SIBIICHHH,
MPOIIECCOB, CBs3eH U
OTHOIIIEHU, BBISBJIS-
€MBIX B XOJI¢ UCCJie-
JTOBAHMIA; U3JI0KCHHUS
¥ aHanm3a 0a30BoM
uHpOpMaIuu B obac-
TH OMOJIOTHYECKUX
HayK, OCHOBHBIX Me-
TOJ0B OMOJIOTMIECKIX
HCCJICIOBAHUIT;
CaMOCTOSTEITLHO
MIPOBOMTD HUCCIICI0-
BaHUs Ha OCHOBE
MPUMEHEHUS] METO/IOB
HaOIIOJICHUSI U DKCIIe-
puMeHTa; coopaTh,
00paboTarb, aHAIN3H-
pOBaTh U CHCTEMATH-
3UpOBaTh HHPOpMA-
U0 110 OMOJIOTHY B

IBi1azieeT HaBBIKAMH

IIPUMEHEHUS COBPEMEH-
HBIX 3KCIIEPUMEHTAIbHBIX
METO/I0B paboThI ¢ OMOJI0-
THYECKUMH O0BEKTaMU;
00BSICHEHUS SIBIICHUH,
MPOIIECCOB, CBS3EU U
OTHOILICHNH, BBISBIISIEMBIX
B XOJI€ UCCIIEJIOBAHUIA;
U3JI0KEHUS U aHAIIN3a
0a30BO¥ MHPOpPMAIINA B
00acTi OMOJIOTHYECKUX
HayK, OCHOBHBIX METOJIOB
OMOJIOTNYECKHX HCCIIeI0-
BaHMH; CAMOCTOSITEIILHO
MPOBOINTH UCCIICIOBAHUS
Ha OCHOBE NPUMECHEHHS
METOJIOB HAOJIOICHHS 1
JKCIIEPUMEHTA; cO0paTh,
00paboTaTh, aHATH3UPO-
BaTh U CUCTEMATU3HPO-
BaTh UH(OPMAIHIO TIO
Ouosoruu riry0oKo u B
[IOJTHOM 00BbeMe
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TaTh, AaHAJTM3UPO- JIOCTaTOYHOM O0BbeMeE
BaTh U CHCTEMAaTu-
3UpOBaTh HHGOP-
MaIHIo 1o 61oJIo-
THU Ha HU3KOM
ypOBHE

7.3. TunoBbie KOHTPOJIbHbIE 3aJAHUSA
Tecmut 011 meKywezo KOHmMpOs
Paznen 1. O6mass MuUKpoouoJiorust

1. bakrepum 3T0:

1) MuKpoOpraHu3Mbl, He UMEIOIIHE OPOPMIICHHOTO Spa
2)OTHOCATCS K DyKapuoTaM

3)UmMeroT siepHy0 000JI0UKY

4)1merot Karcua

S)Menpuaiinive, He BUIUMbIE B CBETOBOM MUKPOCKOIIE YaCTUIIBI
2. DyHKUMSA KAICYJIbI 0aKTepHii:
1)CocTouT 13 IUIUIOB

2)3amumiaet ot GparouToB
3)XapakTepusyeTcsi KUCI0TOYCTOWYUBOCTbIO
4)3T10 O6ENKOBBIM BHEIIHUN CJIOW IIMUTOILJIA3MBbI
5)YuacTByeT B jesieHUU

3.KileTouHasi cTeHKa OaKTepuid:
DIIpounas, ynpyras cTpyKkTypa
2)Cnusucroe o0pa3oBaHue

3)CocTOouT TOJNIBKO U3 JIUITHUI0B

4)CocTouT TOJBKO U3 OenKa
5)CrniocobcTBYET COXpaHEHUIO BU1A

4. MUKPOKOKKH Pacnojiaralorcsi B Ma3ke:
1)oguHOUHO

2)monapHo

3)c obpazoBaHNEM MTAKETOB, TIOKOB

4)B BHJIE LIETIOYEK

5)B Buie TpO3EB BUHOTPAIA
5./IMMI0KOKKH pacnoJiaralTcsi B Ma3ke:
1)oguHOYHO

2)ronapHo

3)c oOpa3oBaHHEM MAKETOB, TFOKOB

4)B BHJIE LIETIOYEK

5)B BHJIE€ TPO3/IbEB BUHOTpaa

6.Kakyio ¢popmy nMer0T cimpoxerni:

1 )apoBuAHYIO

2)HUTEBUIHYIO

3)nay0uKOBUTHYIO

4)KOHYCOBHIHYIO

5)U3BUTYIO

7.Kak Ha3bIBAIOTCSl KOKKH, pacnoJiaraioimecst B BUje rpo3ibeB BUHOIpaaa:
1)cTpenTOKOKKH

2)cTaUIOKOKKH

3)capiuHbI

4)0aruILIBI
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5)MHUKPOKOKKH

8.Kak Ha3pIBalOTC KOKKH, PacnoJaraloiuecs Heno4KkamMu:
1 )capruHbl

2)MHKPOKOKKH

3)CTpEenTOKOKKHI

4)cTaduIOKOKKH

5)0anuisl

9.@opmbl DaKkTepUii:

1)mapoBuaHast, NATOYKOBUAHAS, U3BUTAS

2)mapoBUIHAsL, KOHYCOBUAHAS, H3BUTAS

3)nmyneBuaHas, HUTEBUIHAS, KyOHnUecKast

4)manoykoBUHAS, U3BUTAs, KyOM4ecKast

S)npsiMble, KyOMUECKHUE U IIapOBUIHBIC

10.Pa3mepnl 0aKkTepuii H3MepPSIIOTCS B !

1)HaHOMETpax

2)caHTUMETpax

3)MHIUTIMETpAx

4)anrcrpemax

S)MHKpOMeETpax

11. Opraneuia 6akTepuii, npensiTcTByOmAas Gparouurosy:
1)karncyna

2)cnopa

3)kIeToyHas CTeHKa

4)KTyTHKA

S)uuroriazma

12. Ilpeamet u3y4eHusi MeAUIIUHCKOM MUKPOOHOJIOTHN:

1) DotobakTepuu

2) ®UTONAaTOreHHbIE MUKPOOPTaHU3MBbI

3)[laroreHHble U yCIOBHO aTOT€HHBIE MUKPOOPTaHU3MBbI
4)Pactrenus

S)I'enbMUHTBI

13. B kakoii 1BeT OKPALIMBAIOTCSA IPAMOTPHIIATeIbHbIE 0aKTepPHH:
1)3enensiii

2)KopuuHeBblii

3)KenTsrit

4)Cunuit

5)KpacHubiit

14. OnTuManbHasA TeMnepaTypa i HHKY0aluu NaTOreHHbIX 0aKTepHii:
1)46"0

2)20"0C

3)52"0C

4)0"M0C

5)C3770C

15. OCHOBHOM TAKCOHOMHY€ECKOI eINHULEeH B MUKPOOHOJIOTHHU SIBJISIETCSH:
1)Bun

2)Pon

3)CemeiicTBO

HIlopsok

5)Kiace

16. Ha3oBHTE OCHOBHBbIE CTPYKTYPHBIE KOMIIOHEHTHI 0AKTEePHAJIbHON KJIETKH:
1) AuddepenurpoBaHHoe SIpO

2) Muddy3Ho pacnonoxxeHHas sifepHasi CyOCTaHIUs
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3) IMmoBUIHBINA OTPOCTOK

4)Karcun

5)2neMeHTapHbIe Teblia

17. B kakoii HBeT OKPAIIMBAIOTCS IPAMIIOJI0KUTEIbHbIEe 0aKTEePHHU:
1)3enenpii

2)KOpPUYHEBBIN

3)KenThIN

4)puoneToBsrii

S)KpacHbIi

18. Tunbl AbIXaHUSA OAKTEPHIL:

1)A3poOHBIN 1 aHAAPOOHBIHA

2)Xumuueckuil u pu3nIecKuii
3)XuMu4ecKuit 1 OMOJIOTHIECKUM
4)OKuCIUTETbHBIA U BOCCTAHOBUTEIIBHBIN
5)®Pu3nveckuii 1 OMOJIOTUYECKUMA
19.AHa3po0sI:

1) [lnst pocta TpeOYIOT KUCIOPO

2)PacTyT Ha IpPOCTBHIX MUTATENBHBIX Cpeaax
3)['pamoTpunaTenbHbIe

4)TpeOytoT yaaneHus cBOOOJHOrO KMCI0po/ia
5)Ans pocta Tpedytor CO'2

20. CaHUTapHO-NI0KA3aTeJIbHBIMH MUKPOOPTraHU3MAMHM BO/ABI SABJISIIOTCH:
1 )kuieynast najgoyka

2)criopooOpasyroiire 6aKkTepun

3)xoJiepHbIil BUOPUOH

4)npocTenime

5)rpu6st

21.Bua ApoOHON cTepuIn3anum:

1 )aBTOKIaBUpOBaHUE

2)nacrepusarus

3)kumnsiueHue

4)TUHAATA3AIIS

5)bunbTpoBanue

22.I'1aBHBIM pe3epByapoM MHKPOOPIaHM3MOB B OKPY’KAIOLIeH cpeae ABIseTCs:
1)Teno uenoseka

2)Boma

3)[louBa

4)Boznyx

5)TennokpoBHBIC KUBOTHBIE

23. CaHNTapHO-NI0KA3ATeJbHbIII MUKPOOPTraHU3M BO31yXa!
DIIporeit

2)MEeHUHTOKOKK

3)Kuieunas najgouka

4)OHTEPOKOKK

5)3070TUCTBIN CTAPUITOKOKK

24. TepmocTaTt HCHOJb3YyeTCs AJIS:
1)BoipainuBanus MUKPOOPTaHU3MOB
2)Crepunu3anuu 1abopaTopHON MOCYAbI
3)Crepunnzanuy XUpypruiyeckKux HHCTPYMEHTOB
4)Crepunu3aluy MUTATEIbHBIX CPeL
5)Crumynsanun ciopooOpa3zoBaHus OaKTepHid
25.Cnopbl 0anu1 NOrudaOT NpH:
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1) AeiictBun 6aktepruodara

2)/IlmuTenbHOM BBICYIIMBAHUN
3)ABTOKIaBUPOBAaHUU

4)JInopunmzarum

5)[Hactepuzauun

26.K ne3mH(puIupyommumM pacTBopaM OTHOCUTCS
1)Xnopamun

2)CepHasl KUCIIOTa

3)BakiuHbl

4)3K30TOKCHHBI

5)IMMyHHBIE CBIBOPOTKHI

27.3acayru [lacTepa B MUKPOOHOJI0TUY
1)OTKpBITHE BUPYCOB

2)Pa3paboTka nmacrepusanuu

3)OtkpbiTHE BO30yuTENs TyOepKYyie3a
4)BocnponsBen 3KCIIEPUMEHTAIBHBINA CHPIITUC
5)OTKpbITHE BO30YAUTENS XOJIEPHI

28. OCHOBHOI TAKCOHOMUYECKH MeTO/l OKPACKH OaKTepHii:
1)ITo Heiiccepy

2)[lo I'pamy

3)ITo Mopo3zoBy

4HIlo Jlepdnepy

5)Io byppu-I'uncy

29. K »KM/IKHM NUTATeJbHBIM CpeaM OTHOCHT:

1 )MsicoriennToHHBIH arap

2)Cpena DHpa0

3)KpoBsiHoii arap

4)MsiconenToHHbIN OyIbOH

5)XenTo4yHo-coseBOi arap

30. Ucnosib30BaHMe JHEPTHU COJTHEYHOI'0 CBETA XapaKTepHO JJId:
1)I'ereporpooB

2)ABTOTpOdhoB

3)DoToTpodos

4)XemoTpodoB

5)MeraTtpodoB

31. CaHuTapHO-TIOKa3aTe/IbHble MUKPOOPTaHU3MBbI N10YBbI:
1)V. cholerae

2)M. leprae

3)CI. Perfringens

4)Str. pyogenes

5)Corynebacterium

32.I1aToreHHble MUKPOOBI, IVINTEIbHO COXPAHAIOIIMECS B N0YBeE:
1)MeHUHTOKOKKH

2)Knoctpuaun

3)Iurennst

4)KuieyHas najaouyka

5)CTpenToKOKKH

33.Kou-unjgexc Boabl:

1)Haumenpmmii 06beM Bojibl, B KoTopoM oOHapyxuBaetcs bI'KII
2)Konn4ecTBO MaTOreHHBIX MUKPOOOB B 1 M
3)Komunuecto BI'KII B 1 M

4)Komuuecto BI'KII B 1 mutpe BobI
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5)KonnuecTBo Me30(huibHBIX OakTepuii B 1 M1
34.CannTapHo-noKa3arejibHble MUKPOObI BO/bI:
D)Ilepppunrenc
2)XonepHblid BHOPHOH
3)2HTEPOKOKKHU
4)KuieyHas majgouka
5)CTpenToKOKKH
35. CanuTapHoO-IoKa3aTeJbHble MUKPOObI BO31yXa:
D)IIpoTeii, ciHETHOWHAS MajlouKa
2)MEeHUHTOKOKK, CTa(hUIIOKOKK
3)Kumieunas majgouka, CTPENTOKOKKH
4)I'eMOTUTHYECKHIA CTPENITOKOKK, 30JI0TUCTBIN CTAPHIOKOKK
5)Tybepkyne3Has najgoyka, KOpuHeOaAKTepUU
36. [IpeacraBuTeIAMU HOPMAJIBHOI MUKPOQJIOPHI KMIIEYHUKA ABJISAIOTCS
1)bpyuenist
2)Kopunebaxkrepuu
3)JlakrobakTepun
4)CanbpMOHEIIbI
S)IIurennst
37.Ha3oBuTe 3200;1eBaHue, KOTOPOE MOKET NepeaBaThCs Yepe3 MO4BY:
1)rpunn
2)MEHUHTHUT
3)ronopes
4)reprieTnyeckas HHPEKIIUI
5)cTonOHSIK
Kurouu k Tectam no pasaery 1
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Pa3znen 2. YacTHast MUKPOOHOJIOT HsI

1. BupuoH npejacrasJisieT co0o0ii:

1 )monexyny JJHK

2)monexyny PHK

3)kancun

4)OJTHOLEHHYIO BUPYCHYIO YaCTHUILY
5)cynepkarcu/

2.Bupycsnr:

1)OTHOCATCS K DyKapuoTaM
2)Pacrenus He MOPaXKaIOT

3)UmeroT sSApo ¢ ACpHON 000T0UKOM
4)B naronoruu 4enoBeKa HE Y4acTBYIOT
5)Menpyaiiiirie MUKPOOPTaHU3MBbI, HE UMEIOIINE KIIETOYHOTO CTPOCHUS
3.Pa3zMepbl BUPHOHA H3MEPSIOTCS !
1)Hanomerpax

2)MumumeTpax

3)Cantumerpax

4)Anrcrpemax

5)Muxkpomerpax

4.J17151 BUPYCOB XapaKTepPHO:
1)I1apasuTupyroT BHYTPHU KIETKH
2)Pa3MHOKAIOTCS JIeIEHUEM

3)MeroT KIETOYHOE CTPOCHHE
4)PacTyT TOJIBKO B a@3pOOHBIX YCIOBHSIX
5)O06pa3yroT criopsl

5.Bupychl KyJbTHUBHPYIOT HA:
1)MITA

2) TkaHEeBBIX KyIbTypax

3)MIIb

4)Cpene Kurra-Tapouuu

5)KpoBsiHoM arape

6. bakrepuodaru napasuTUpyIOT Ha:
1)Bupycax

2)baxTepusix

3)KneTtkax denoBeka

4)Knerkax pacreHuit

5)Knerkax ;KUBOTHBIX

7.CTpoeHne BUPYCOB H3y4aeTcsi ¢ MOMOIIbIO:
1) OnekTpodopesa Ha Oymare
2)211EeKTPOHHON MUKPOCKOIIUU
3)YapTpadnoneToBoii MUKPOCKOIIUH
4)TeMHONOIBHOW MUKPOCKOIINN
5)JIrOMUHUCIIEHTHON MUKPOCKOITUU
8.®epMeHTAMM BHPYCOB SIBJISIIOTCSH:
1)Anbnonasa
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2)IIna3mokoarymnasa

3)['manyponnnasa

4)IHK-3aBucumas JIHK-nonumepasa

5)JIunaza

9.11o cnenuguyHOCTH AelicTBUA (Pard pa3au4aroT:

1) Tunocnenuduyeckue

2)ABUpyJEHTHBIE

3)BupynenTtHsbie

Hllpodaru

5)AHK-renomubie aru

10. Bupychbl pa3MHOKAIOTCS

1)bunapHeIM fesieHneM

2)CermMeHTUPOBAHUEM

3)IMCHIOHKTUBHBIM CITIOCOOOM

4)IToukoBaHHEM

5)IonoBeIM yTEM

11. bakTepuodaru xapakTepusylTcs:

1)ConepxaHuem pa3inyHbIX HYKJIEUHOBBIX KHUCIOT
2)AGCOMIOTHBIM BHYTPUKJIETOUYHBIM ITapa3uTU3MOM
3)KnerouHoii opranu3zanueit

4)KynpTUBHpPOBAaHHUEM Ha MPOCTHIX MUTATENBHBIX Cpeax
5)Hanuuuem BHYTPUKIETOUHBIX BKIIOUEHUN

12. K xapaKkTepucTHKe BUPYCOB OTHOCUTCS:
1)OnHOKIIETOYHBIE (POPMBI JKU3HU

2)"NudexnnonHbie" OSIKOBBIC YaCTHUIIBI

3)JIuieHbl FEHETUYECKOTO MaTepralia

4)PazMHOkal0TCA BHE KIIETKU

5)He criocoOHBI pa3MHOXKAThCS BHE )KUBOM KIETKH

13. MyTanum XapakTepHu3yTCcs:

1) DeHOTUNTNYECKON H3MEHUYHBOCTHIO

2) ToueuHbIMU M Y4aCTKOBbIMU U3MeHeHusiMu B JIHK
3)Ilepenaueil reHeTHUECKOIO MaTepraia ¢ IOMOIIbIO yMepeHHoro (hara
4)Ilepenaueit reHeTHUECKOTO MaTepHasa Mpy MOMOIIIHU [TOJIOBOTO (akTopa
5)IIepenaueil reHeTUYECKOTO MaTepraia Mpyu HETIOCPEICTBEHHOM KOHTAaKTe
14.I'eneT4ecKkHe peKOMOMHAIIUM:

1) Jluccoumaniysi, KOHbIOT AU

2) Tpanchopmanusi, TpaHCTYKIUS, KOHbIOT AN

3)Myranus, MmoauduKanus

4)Aynukanusi, 1eiaerus

5)enenns, TpaHcBepCUs

15.CymHOCTh reHeTHYeCKUX PEeKOMOMHALMIA 3aKJII0YAETCS B:
1) O6MeHe reHeTUYECKUM MaTepraioM MeXy IByMs KJI€TKaMu, HECYIIMMU KOMOMHAIINIO T€HOB
POIUTENBCKUX KIETOK

2)IIoBopote yuacTtka xpoMocomsl Ha 180 rpagycos
3)3MeHeHnN NoCIe10BaTEIbHOCTH HYKJIEOTHI0B

4)VI3MeHeHnH CBOMCTB MUKPOOA, HE COTIPOBOXKIAIOIITUECS HAPYIIIEHUEM B T€HETH-YECKOM
anrmapare MUKpooa

5)IlepemenieHne yqacTka XpOMOCOMBI B APYrOW palioH
16.1leHTpaIbHBINA OPraH HMMYHHOH CHCTEMBbI:

1)KocTHbIil MO3r

2)CeneseHka

3)JTumdoyzmb
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4)I'enmaTonuThI

5)KyndepoBckue KiieTku

17. K ”MMYHOKOMIIETEHTHBIM KJI€TKAM OTHOCATCH:

1)2puTporuThI

2)Makpodaru

3)TpomOoIUTHI

4)'MCTHOIUTHI

S)'enaTouu T

18.1leHTpaIbLHBII OPraH HMMYHHOM CHCTEMbI 3TO:

1)BunoukoBas xene3an uMQPOY3IIbI

2)cene3eHka

3)mumdoy3isl

4)renaronuThl

5)kyndepoBcKue KIETKA

19.11pu no6aBIeHMHN reMOJTUTHYECKOH CHCTeMBbI B IPOOMPKe ¢ DaKTepHuoJIoruiec
Koii cucremoit AI'+AT npousomen remosn3. O Kakoil peakuMu UAeT pedb:
UDA

2) I[P

3)PCK

4) @noKyISIuUA

5)PUD

20. Peaknuio arr’il0THHAIUM NPUMEHSIIOT IS

1)Onpenenenus MUKpOOPTaHU3MOB BO BHEILIHEH cpejie

2)naukanuu 6akTepuit

3) Uuaukanuu BUPYCOB

4)CepoiMarHoCTUKH WH(DEKIIMOHHBIX 3a00ICBAaHHIA

5)Onpenenenust panbcudukanuu NpoIyKTOB

21.IIpoHNKHOBEeHNEe MUKPOOPTIaHM3Ma B MAKPOOPIraHU3M ¢ JajibHelileil ero
KOJIOHU3auell U KIMHUYeCKMMU NMPOSIBJICHUSIMH, HA3bIBACTCS:

) Nndexums

2)Metabonu3m

3)Cumb6uo3

4)Mytyanu3m

5)Kommencanuzm

22.Ilepnoabl nHGEKINOHHOTO 3200/ ICBAHNA:

1)NuBazus

2)ManudectHas

3)PexoMOuHaIms

4)CenTuxkonuemMus

5)PekonBanecueHnus

23.K xapakrepucTuke nHpuUupyoumei 10361 BO30yIuTeJs1 OTHOCUTCSH:
1) MexnyHapOoaHbIE € IMHULIBI

2) MunumanbHas uHruOupytomias konuentpamus (MUK)

3) MuHUMaNbHOE KOJIMYECTBO MUKPOOHBIX KIIETOK, CIIOCOOHBIX BBI3BATh HH(EKIIMOHHBII
nporecc

4)konuiecTBO kKomonuu obopazyromux enuuutl (KOE)

5)3aBHUCHT OT cIieKTpa JAeHCTBUS aHTHONOTHKA

24. Ykaxurte (popMy HH(PEKUHH B 3aBHCHMOCTH OT €€ HCTOYHNKA BOSHUKHOBEHUS |
1)Dna0orenHas

2)AHTpPOIIOHO3HAs

3)CenTukonueMust

4)DK30reHHas
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S)baktepuemus

25. OxapaxkrepusyiiTe cynepuH(peKIHIo:

1)[ToBTOpHOE 3apa’KEHHE TEM ke BO30YIUTEIEM MTOCIE BBI3JJOPOBICHUS 3a00I€BaHUS
2)3apaxeHue Bo30yauTeNeM, BIICTSIOUIIM 3K30TOKCHH

3)[ToBTOpHOE 3apakeHUE TEM K€ BO30YIUTEIIEM JI0 JTUKBUIAINH IEPBUIHOTO 3a00JICBAHUS
4)Bo3HukaeT npu 3a00JeBaHUSAX CO CTONKUM UMMYHUTETOM

5)Bo3MoxHa 3a cC4eT HOPMATbHOW MUKPO(DIOPHI

26. K xapakTepHbIM YepTaM HH(EeKIHMOHHOr0 3200/1eBAHUSA OTHOCHTCS
1)Atpodust MBIIIIIY

2)ATpodust KuIIeYHUKA

3)['uneprpodus mpaBoro })emyaouKa

4)Pa3BuTHe MOCTUHPEKIIMOHHOTO HMMYHUTETA

S)I'uneptpodus JEBOTO KEIya0uKa

27. IIpoHNKHOBEeHNEe MUKPOOPTaHM3Ma B MAKPOOPIraHMU3M C aJIbHEH MM Pa3MHOKEeHUEM,
Ha3bIBaeTcH:

1 )koMMeHCcaIU3M

2)meTaboan3M

3)cum6bu1o03

4)MyTyanusm

S)undexuus

28.11aTroreHHblii (pakTOp MUKPOOPraHU3MOB, IPOSABJISIOLIIHMICHA KAaK IYCKOBON Mexa
HHM3M HH(EKINOHHOI0 Mpollecca:

1 )unBa3zus

2)arpeccust

3)anre3us

4)neHeTpanus

S)xemMoTakcuc

29. /111 He3aBePIIEHHOT0 (PATOLUTO32 XapPAKTEPHO OTCYTCTBHE CTA/IMU:
1)Xemotakcuca

2)Anrezun

3)BHYTpUKIJIETOYHOT O IIepeBapUBaHUS

4)3axBara

5)BHYTpUKIJIETOYHOTO pa3MHOKEHHsI, (arolUTHPyeMOro MUKpooa

30. BUpyJ/IeHTHOCTH MUKPOOPIraHU3MOB I10KA3aTeJIb:

1)He sBnsiercst pakTopom MaTOr€HHOCTH

2)CreneHy NaToreHHOCTH MUKPOOPTaHU3MOB

3)SBnsiercs cieACTBUEM MYTaLlUU

4)He meHseTcst npu NaCCUPOBAHUU HA )KMBOTHBIX

5)3aBucut ot 00pazoBaHMs KOMIUIEKCA AHTUT€H-aHTUTEIIO0

Karouu k TecTam nmo pasaeny 2
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9.

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

pOTOKOJT Ne
OT 2021 r.

Bomnpocs! k 3a4ueTy ¢ OLIEHKOH

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

Pone JI.ITacTepa, A.JleBenryka, 1.Meunukona, C.B.Bunorpaackoro B
Pa3BUTHU MUKPOOUOJIOTHH.

-Mopdonoruueckuit nepuozll B pa3BUTHN MUKPOOUOIOTHH.
-Okosoro-¢pusnonorndyeckuiil nepuos B pa3BUTHN MUKPOOHUOIOTHH.

Mopdonorus 6akrepuii. Dopmsbl U pazmepbl OaKTepUaTbHONU KIIETKH.
CtpoeHre 1 XUMUYECKUN COCTaB MPOKAPUOTUYECKOUN KIETKH.

Krerounast cteHka rpalliIuKyTHRIX U (PUPMaKyTHBIX OakTepuu. Mexanusm
Y Teopus OKpacku 1o ['pamy.

Brrouenust 6akrepuanbHon kietku. CoctaB, opranu3ausi, GyHKIIUH,
METO/IbI BBISIBJICHUSI.

CtpoeHue KXTyTHKa, MIHA. TUTIBI IBIKEHUSI MUKPOOOB. METO bl H3yUeHUS
JIBUOKCHUS

10.Kancyna 6akrepuit. 3HaueHue. MeTo1bl BBISBJICHUS.
11.Krytuku, pumobpun 6akrepuit. Ctpoenue, PyHKIIMN, MEXaHU3M JIBUKCHHUS.
12. Tunsl qBuKeHus y MUKpoOoB. Takcuc . MeTo 1l M3y4eHHUsl IBUKEHUS

MHUKpPOOPTaHU3MOB.

13. Cnopsl u criopoodpa3zoBanue OakTepuid. BapuanTtel nokosimuxcst popm

OakTepuii. MeTo bl BBISIBJICHUS.
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14. OCHOBHBIE MPUHIUIIBI KJIACCU(PUKALIUU OAKTEpUHL.

15.Mopdomnorus akTHHOMUIIETOB U TPUOOB.

16. PazmHOXeHHe rpuboB. DKoyiorudeckast pojib B mpupozae. Metoasl u3ydeHus
MPYKU3HEHHBIX MTPenapaToB rpuloB.

17. Apxen. OcoOEHHOCTU CTPOCHHUSI.

18.Muxomia3zmsl U L-hopMel.

19. PukkeTcuu U XJIaMUIUH.

20. CtpoeHue ApOxKKEBOU KIETKU. Pa3MHOXKEHUE TPOKIKEH.

21.Mopdomnorusi MUKpo(OpM BOIOPOCIIEH U MPOCTEUIITHX.
22 IutatensHbie cpenbl. Knaccudukaius no cocraBy, Ha3HaA4EHUIO.
TpeOOBaHUs, MPEABSBISIEMbIC K TUTATEILHBIM CPEJIaM.
23.YucThle KyIbTYpbl MUKPOOPTaHU3MOB. METOIbI TOTyYEHUS U Ha3HAYCHUE.
24 KynbTUBUpPOBaHHUE a3pOOHBIX U aHAPOOHBIX MUKPOOPTaHU3MOB.
25. Knaccuduxanuss MUKpOOPraHU3MOB I10 TUIIAM MMUTaHUS U crioco0am
MOJIyYEHUS] SHEPTUU.
26.PocTt Mukpooprann3smMoB. OCHOBHBIE TapAMETPbI U OCOOEHHOCTH
OTIENbHBIX (pa3 pocra.
27.Poct OakTepuil B HENPEPBIBHBIX U EPUOJIUNYECKUX KYJIbTYpax.
28.JleiicTBre (PU3NUECKUX U XUMUYECKHUX (PaKTOPOB Ha POCT
MUKpPOOPTaHU3MOB.
29.ITpupoaa aHTUMUKPOOHBIX BEIIECTB U METObI ONPEIETICHUS
YYBCTBUTEIBHOCTH MUKPOOPTaHU3MOB K aHTUOMOTHUKAM.
30.TlonsiTue o crepunuzanuu U ae3uH(EKIUH.
31. MeTtabosiu3M MUKpPOOPranu3MoB. OCHOBHbIE MPEICTABIICHUS.
32. Tpancnopt BewecTB y mpokapuoT. [loHsATHE 0 MPOTOH-IBUKYIIEN CHIIE.
33. Posb pepMEHTOB B KU3HEIEATEILHOCTH MUKPOOPTaHU3MOB.
34.KoHCTUTYTUBHBIE 1 UHIYyITMOEIbHBIE (hepMeHThI. Jlokanu3anus GpepMeHToB
B KJIETKE.
35.Crioco6bl n3ydeHus: OMOXUMUYECKON PETYIISIIIMI MeTaboInM3Ma
MUKPOOPTaHU3MOB.
36.DHepreTuueckue npoueccbl MUKpoopranu3zMoB. Poinb AT® u criocoOsl ee
o0Opa3oBaHus.
37.3HadyeHne HUKJIa TPUKAPOOHOBBIX KUCIIOT, TIMOKCAIATHOTO IIIYHTa U
(oCOTIOKOHATHOTO UKJIA B OMOCUHTETHUECKHUX Mpolieccax.
38. AHOKCUT€HHBIN (POTOCHUHTE3 Y MPOKAPUOT. TpaHCHOPT 3JIEKTPOHOB.
Hcrtounuk sueprun. IIpumepst.
39. OkcureHHbli (POTOCUHTE3 Y MPOKAPUOT. TpaHCHIOPT 3JIEKTPOHOB.
Hcrounuk suepruu. [Ipumepsr.
40. AspobHoe apixanue 6akrepuii. CTpoeHHE JbIXaTeIbHOU 1eTH Y OaKTePHil.
41.AnaspoOHoe nbixanre. MUKpOOpraHU3Mbl, BOCCTAHABIMBAIOIUE HUTPATHI,
Cyab(haThl U IPYTUe COSAMHEHUS.
42. Onpenenenue noHsTus ~Opoxkenuel. CrimproBoe OpoxeHwUeE,
MOJIOYHOKHUCJIO€ TOMO- U TeTepodepMeHTaTuBHOE OpokeHne. MUKpOOBI-
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YYaCTHUKH.
43. OKHCIIEHHE 3TUIOBOTO CIUPTA, MACISTHOKHUCIIOE U TPOITMOHOBO-KUCIIOE
OporxeHue. MUKpOObI-y4aCTHUKH.
44.1'eHeTUYECKUN anmnapar MpoKapHoT.
45.Oco0EeHHOCTH peIIMKALUU, TPAHCKPUIIIIUH, TPAHCIISIUH.
46.Tpanchopmaiiys y npokapuoT. 3HaUCHHUE.
47.Tpancaykiusi y IpOKapuoT. 3HaYCHHUE.
48.Konproraius y npokapuoT. 3HaueHUE.
49.1lmasMubl M Apyrue BHEXPOMOCOMHBIE AETEPMUHAHTHI
HAaCJIEICTBEHHOCTH.
50.I'enoTunuyeckast 1 peHOTUTUYECKAs] HK3MEHYMBOCTh. MyTallMOHHAas
IIPUPOIA U3MEHUYUBOCTH.
51.T'ennas nnxxenepus [Ipaktndeckoe 3HaUEHUE YUEHUS O TEHETHKE
MHUKPOOPraHU3MOB.
52. Ucropus Bupyconoruu. [Ipoucxoxnenue BUpycoB, IPUPOAA BUPYCOB.
[IpHOHBL.
53. CTpyKTypa U XUMHUYECKHUI COCTAB BUPYCOB.
54 KynpTUBUpPOBAaHHE U NHIUKALMS BUPYCOB.
55. BzaumoaeincTere BUpyca ¢ 4yBCTBUTEIBbHOM KIIETKOM. [IponykTriBHAA 1
WHTETpaTUBHAs! HH(EKIHS.
56.bakTepuodaru. Knaccuduxamus. BzaumoneiictBue ¢ KIeTKoOM
BUPYJICHTHBIX (paros.
57. YMmepennsbie Oaktepuodaru. Bzanmoserictsue ¢ kieTkoi. JlnzoreHus.
da3oBasi KOHBEPCHSI.
58. ®duronaroreHHpie BUPpYyChl. MeXaHu3M 3apakeHus pACTEHUN BUPYCaMU.
Bupounsl.
59. DBosroMs MUKpOOHOTO napasuTusMa. [IporcxoxaeHne naToreHHbIxX
rpuOoB.
60. IIaToreHHOCTh U BUPYJIEHTHOCT.
61. NUHdexunoHHbIi mpoiiecc. Y CI0BUs €ro BOSHUKHOBEHHS.
62.1lpupona u CBOKMCTBA 3HI0- U AK30TOKCHUHOB.
63. AHTUT€HBI MUKPOOPTaHU3MOB.
64. Hecneunduueckue pakTopbl pe3UCTEHTHOCTH OpraHU3Ma YeJIOBeKa U
KUBOTHBIX.
65. Peakiuu arrmotuHanyu. @eHOMEH, BUbI U 3HAYCHHUE.
66.Peakunn npeunnuranuu. @eHOMEH, BUIbI U 3HAYCHUE.
67. Hopmanbhast Mukpoduiopa dyeaoBeKa 1 KUBOTHBIX. bruosorndeckas posb,
CIIOCOOBI U3yUYEHUSI.
68. MukpoOuosnorus Bo3nyxa v mouBbl. CaHUTApHBIC MCCIIEAOBAHMS BO3AyXa U
MTOYBBI.
69. Mukpodopa Boapl. CaHUTapHBIC UCCIIETOBAHUS BOIBI.
70. CuUMOUMOTHYECKHE aCCOIMAIITN MUKPOOPTaHU3MOB. THIIBI U YHKIHH
cuMOmo03a.
71. MukpoopraHu3Mbl 1 MAKPOOPTaHU3MbI KAK CAMOMOTHYECKHE TaPTHEPHI.
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72.1TporcxoxIeHne KU3HU, TepBUYHas kieTka. COBpeMEHHbIE
IPEICTaBICHUS 00 YBOJIIOLIMHSL MUKPOOPTaHU3MOB.
73.crionb30BaHNE MUKPOOPTraHU3MOB B OMOTEXHOJIOTHH.

7.4. MeToauka olleHUBAHUSI 3HAHUI, YMEeHHUIi, HABBIKOB

OueHka 3HAHWUW, YMEHUHW M HABBIKOB U (WJIM) ONbITa ACATEIbHOCTH,
XapaKTepU3yIOMMX d3Tanbl  (HOPMUPOBAHHS KOMIIETCHIIMMA TIO0 JAMCLMILINHE
npoBOAATCS B (OpME TEKYyIIEro KOHTPOJS U TMPOMEXKYTOYHOW AaTTeCTaIHH.
Tekymuii KOHTPOJIb TPOBOJUTCS B TEUEHHUE CEMECTpa C IEJbI0 OIpe/eseHus
YPOBHSI YCBOEHUSI OOy4aroUIMMUCS 3HaHWM, (POPMHUPOBAHHUS YMEHHM U HaBBIKOB,
CBOCBPEMEHHOIO BBISBICHUS INPENOJABATEIEM HEAOCTaTKOB B IOATOTOBKE
oOyJaroluxcs U NPUHATHS HEOOXOAUMBIX MEp M0 €€ KOPPEKTUPOBKE, a TAKKeE JJIs
COBEPILIEHCTBOBAHMUS METOJMKM OOy4YEHHs, OpraHu3aluu ydeOHOH paldoThl U
OKa3aHMsI MHIUBUIYaTbHOU MOMOIIM 00YYarOIIUMHUCS.

Kpurepnu onieHKH 3HAHUI CTYACHTOB MPH NPOBEICHUN TECTUPOBAHUS

OueHka «3a4TeHO» BBICTABISACTCS TPH YCIOBHU IPABHIHBHOTO OTBETa
cTyneHTa He MeHee yeM 50% TecTOBBIX 3a/I1aHUM.

O1eHKa «HE3aYTEHO0» BHICTABISICTCS MPU YCIIOBUU MTPABUIILHOTO OTBETA
cTyneHnTa MeHee yeM 50% TeCTOBBIX 3a/TaHUM.

Kpurepuu ouieHKkHM 0TBETOB Ha 3a4eTe ¢ OLeHKOM

O11eHKa «OTJIMYHO» BBICTABISIETCS CTYEHTY, KOTOPBIN:

1) ryOoko, B MOJHOM 00BEME OCBOWII MPOrPAaMMHBIN Marepuaj, u3jaracT
€ro Ha BBICOKOM HAyYHO-TEOPETUYECKOM YPOBHE, H3YUMJI OOs3aTEIbHYI0 U
JIOTIOJIHUTEIBHYIO JIUTEpaTypy, yMEET NPaBWJIBHO HCIIOJIb30BATh 3BaHMS IPH
pPErMoHAIbHOM aHaJIN3€e, OPUEHTUPYETCS B COBPEMEHHBIX NMpo0aemMax OHOJIOruH;

2) yMeno TpPUMEHSET TEOPETHYCCKHE 3HAHHWS [0 MHUKPOOUOJIOTHH MpPU
pellIeHNH MPaKTUYECKUX 3a/1a4;

3) BIIaZceT COBPEMEHHBIMU METOJAMHU HCCJICIOBAHUS B MHKPOOHOJIOTHH,
CaMOCTOSITENILHO MOMOJIHAET U OOHOBJISIET 3HAHUA B X0JI€ Y4eOHOI paboThI;

4) Tpu OCBEUICHUW BTOPOCTECIICHHBIX BOIPOCOB BO3MOXKHBI OJIHA JIBE
HETOYHOCTH, KOTOpBIE CTYJAEHT JIETKO HCHOpaBIsET TMOCIe  3aMeYaHus
IperoaaBaTers.

O11eHKY «XOPOII0» TIOTYYaeT CTyIeHT, KOTOPBIi:

1) packpbul cojep)KaHHE BoOIpoca B 00beMe, MPEeIyCMOTPCHHOM
IpOrpaMMoOil, U3y4ns1 0053aTeIbHYIO JUTEPATYPY MO MUKPOOHOJIOTHH;

2) rpaMOTHO M3JIOKHUIT MaTepuall, BIaieeT TePMUHOIIOTHEH;
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3) 3HaKOM C METOJaMHU HCCIICIOBAHUS B MHKpPOOWOJIOTHH, yMEET YBS3aTh
TEOPHIO C PAKTUKOM;

4) B M3IIOKCHUU JIOMYCTUII PSJl HETOYHOCTEH, HE MCKAXKAIOIIUX COJCPIKAHUS
OTBETa Ha BOIIPOC.

O11eHKa «y10BJIE€TBOPHUTEIbHO» CTABUTCS CTYAEHTY, KOTOPBIN:

1) ocBOWMII MPOrpaMMHBIN MaTepHai 0 MUKPOOHOJIOTUU B 00beMe yueOHUKA,
o0nazaeT JOCTAaTOYHBIMM JUIsl MPOJODKEHHS OOydeHHs U IPEeACTOsIIeH
po(heCcCUOHATIBHON JeATENIbHOCTH 3HAHUSMM, BBIIIOJIHWII TEKYIIME 3aaHMs;

2) 1mpu OTBETe JOMYCTHJ HECYIIECTBCHHBIC OIIMOKH, HETOYHOCTH,
HapylIeHUs IOCJIEI0BAaTEIbHOCTH  M3JIOKEHHMsSI ~ MaTepuayia, HEJOCTaTOYHO
apryMEHTHPOBAHO U3JI0KUJI TEOPETUUECKHUE MTOJIOKEHHUS.

O1eHKa «HeY/A0BJIeTBOPHUTEIbHO» BbICTABIISETCS CTYAEHTY, KOTOPBIIA:

1) oOHapyXHJ 3HAYHUTENLHBIC TPOOEIBI B 3HAHMH OCHOBHOTO IPOTPAMMHOTO
MaTepuana,

2) IOMYCTHJ MPUHIUITUAIBHBIC OMTHOKH B BBIMOJHEHHH TPEAYCMOTPEHHBIX
IPOTPaMMOM 3aJaHUN.

8. IlepeyeHb OCHOBHOI U TOMOJHUTEILHON YUeOHOI JIUTEPATYPBHI,
HEe00X0AMMOi1 1151 0CBOCHUS JUCHUILTHHBI

a) OcnosHnas 1umepamypa

1.Bupyconoruss u OHOTEXHOJOTHS [DIeKTpOHHBIH pecypc]: yueb. / P.B.
benoycosa [u np.]. — Dnektpon. nan. —Cankr-IletepOypr : Jlans, 2018. — 220
c. https://e.lanbook.com/book/

2.T'opoxosa, C. C. OCHOBBI MUKPOOHOJIOTUH, TPOU3BOACTBEHHON CAHUTAPUU U
TUTUEHBI: yueOHoe mocobue. - 4-e uzn., crep. - Mocksa: UL "Akanemus", 2012. —
64 c.

3.'ocmanos, P.I'. Mukpo6uomorus [DneKTpoHHbIH pecypc] : yueoHoe mocooue /
P.I'. T'ocmanoB, A.K. I'ammymnuna, A.X. Bonkos, A.W. U6parumoBa. — DIEKTPOH.
nan. — Cankr-IletepOypr : Jlanb, 2017. — 496 c. https://e.lanbook.com/book/

4.Emues, B.T. Mukpobuosnorus: y4eOHUK ISl akaJeMU4ecKoro OakajiaBpuara,
pek. YMO BO P® mo arpoHom. oOpa3oBaHuIO. - 8-¢ W3Ad., UCIp. U AOM. - M.:
NznarensctBo FOpaiit, 2017. — 445 c.

5.3pikuH, JI. @. CoBpemMeHHbIE METOJbI B BETEPUHAPHONH MHKPOOHOJIOTHH:
yuebHoe nmocooue, gomnymr. MCX P®. - Mockaa : "KonocC", 2011. — 109 c.

6.Kucnenko, B. H. [lpaktukym mo BeTepuHapHOW MHUKPOOMOJIOTHU: ydyeOHOE
noco6ue, gomym. MCX P®. - Mocksa : "KonocC", 2005. - 232 c.

0) /lonoinumenvuasn rumepamypa

7.benoycosa, P. B. IIpakTikym 1o BeTepUHAPHOI BUPYCOJIOTUH: Yy4yeOHOE
nocobue ais By30B, pekoM. MCX P® / P. B. benoycosa, H. 1. Tpouenko, 3. A.
[IpeoOpakeHckas. - 3-us., mepepad. u gor. - Mocksa: "KomocC", 2006. — 248 c.


https://e.lanbook.com/book/103898
https://e.lanbook.com/book/91076
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8.buorexnonorus: yuebnuk, nonym. MCX P® / U. B. Tuxonos, E. A. Pyban,
T. H. I'psznoBa u ap.; nox pen. E. C. Boponuna. - CI16.: TUOP/L, 2005. — 792 c.

9.Bupyconorusi u 6MoTexHoJIoTHs [ DJIeKTpOHHBIHN pecypc] : yued. / P.B.
benoycosa [u ap.]. - Dnekrpon. nan. -Caukt-IlerepOypr : Jlansb, 2017. 220 c.
https://e.lanbook.com/book/91909

10.T'ocmanoB, P.I'. OcHoBBI yueHust 00 HHGEKIUH U TPOTUBOMUKPOOHOM
uMMyHHTeTE [DnekTpoHHbli pecypce] / P.I'. 'ocmanos, H.M. Konbiues, A.A.
HoBuukuii. — Onextpon. gan. — Cankrt-IletepOypr : Jlans, 2017. — 280 c.
https://e.lanbook.com/book/89928 .

11. Emries, B. T. Mukpo6uonorus: yaeOHuK, pekoMm. YMO 1o arpoHoM. o0Opa3s.

- 6-¢ m31. uctp. - Mocksa : JIpoda, 2006. — 444 c.

12. Mukpobuonorus : yueonuk, gonym. MCX P® / O. [I. Cunopenxo, E. T
bopucenko, A. A. Baabkona, JI. . BoitHo. - MockBa : UH®PA-M, 2005. — 287 c.

9. Ilepeuennb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKAITMOHHOW CeTH
«/HTEpHeT», He0OXOAMMBIX JISI OCBOCHUS IMCUUIIIMHBI(MOXYJIS)

1. MUHHCTEPCTBO CENILCKOro X03saicTBa PD.- mcx.ru

2.Elibrary. ru (PUHLI)- nayunas sjekTpoHHas OuOIHMOTeKa. — MOCKBa,

http://elibrary.ru

2000.

3.Mupogas nudposas oudnmmoreka - https://www.wdl.org/ru/country/RU/

4. Hayunas 6ubmmoreka MI'Y umenn M.B. JlomonocoBa - http://nbmgu.ru/

5.Poccuiickas rocyaapcTBeHHas oubimoreka - rsl.ru

6.becrutatnast snexkTpoHHast 6nbauoTeKa - ENMHOE OKHO JIOCTYIA K
o0pasoBaTesibHBIM pecypcam - http://window.edu.ru/

B) DJIEKTPOHHO-OMOINOTECYHBIE CHCTEMBI

HanmeHoBanue onektponHo- | [Ipunamiex | Aznpec caiita HammeHoBaHME  OpraHu3alnH-BlIaJebLa,
OnbIMOTeYHOU CUCTEMBI | HOCTb PEKBH3HTHI IOTOBOPA HA UCIIOJIb30BAHHE
(OBC)

2 3 4 5
DeKTPOHHO-OUOIHOTEYHAsK CTOPOHHSISI http://e.lanbook.com 000 «M3npatenbcto Jlanp» CaHKT-
cucreMma «M3narenapcTBo ITetep6ypr [dorosop Ne 850, ot 18.11.2021
CTOpOHHsIA JIaHb» T.

(«BetepuHapus U cebCcKoe 21.12.2021 mo 20.12.2022 rr.

XO3SIHCTBOY») CTOPOHHSIS

DJeKTPOHHO-OUOIMOTeUHAs CTOPOHHSISI http://e.lanbook.com 000 «M3natenbcto Jlauby CaHKT-

cucreMa «3narenscTBo [erepOypr Horosop Ne 851 ot 18.11.2021

Jlanp» («JlecHoe x034HCTBO 1 I.

JIECOMH)KEHEPHOE JIETI0») 21.12.2021 no 20.12.2022rr.

Polpred.com CTOPOHHSIA http://polpred.com 00O «Ilonmpen cipaBOYHUKH»
Cornamenne ot 05.12.2017r. 6e3
OTpaHHYEHHsI BPEMEHHU.

DJIeKTpOHHO-ONOIMOTEeYHAS CTOPOHHSIS http://e.lanbook.com 00O «3parenscrBo Jlanp» CaHKT-

cucrema «M3naTenbcTBO ITerepOypr Jorosop ot 09.07.2013r.

Jlauab» (KypHainbn) 0e3 orpaHUYeHMsI BpeMEHHU

DJIeKTPOHHO-OUOIHOTEYHAS CTOPOHHSISI http://e.lanbook.com 000 «H3narenscto Jlanp» CaHKT-

cucrema «M3narenbcTBo [etepOypr Joroeop Ne p 91 ot

JlaHp» (KOHCOPIIMYM CETEBBIX 09.07.2018r.

JJIEKTPOHHBIX ONOINOTEK) 0e3 orpaHUYEeHUsI BpEMEHU

BBC «Opaiit» CIIO CTOPOHHSIS http://www.biblio- 000 «DneKkTpoHHOE H3ATENBCTBO FOpaiiT

online.ru/

Jorosop Ne 195 ot 16.12.2021r



https://e.lanbook.com/book/91909
https://e.lanbook.com/book/89928
http://www.mcx.ru/
http://elibrary.ru/
https://www.wdl.org/ru/country/RU/
http://nbmgu.ru/
http://rsl.ru/
http://window.edu.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://рolpred.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
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C 18.02.2022 mo 17.02.2023r.

10. MeToan4yeckue yKazaHus sl 00y4AIOIIUXCA 10 OCBOEHHIO
AUCHUIINHBI(MOIYJIs1)

WN3yyenne  gucuuiuiiHel  «MHKPOOHMOJIOTHS»»  OCYIIECTBISIETCS — C
UCIIOJIb30BaHUEM KJIACCUYECKUX (OPM YUEOHBIX 3aHATHH: JIEKLIUN, TaO0OPaTOPHBIX
3aHATUN, CAMOCTOSITETILHOM PabOTHl BO BHEAYAUTOPHONH OOCTaHOBKE.

Pexkomenganum 1m0  MOATOTOBKE K  JIGKHMOHHBIM  3aHATHAM
(TeopeTH4ecKHMid Kypc).

Jlekuus sBigercs Beaymed (Gopmoit  yueOHBIX  3aHATHM.  Jlekius
IIpEeIHA3HAYeHa JUIsl U3JI0KEHUS IPENOoJaBaTeIeM CUCTEMATU3HPOBAHHBIX OCHOB
HAayYHbIX 3HAaHMM 1O  JAWCHMUIUIAHE, AHAIATUYECKOW HMHPOpMALHMH O
JUCKYCCUOHHBIX MPOOJeMax, COCTOSSHUM U TMEPCHEKTUBAaX IMOBBIIICHUS KayecTBa
NUIIEBbIX MpOAYKTOB. Ha nexkumu, Kak npaBuio, MOAHUMAIOTCA Haubosee
CJIOXHBIE, Y3JI0BbIE BOIPOCHI yU€OHOMN AUCIUILIUHBI.

Makcumanbublii  3(PEeKT JNeKuuMs JaeT TOorjaa, KOorjaa CTYACHT 3apaHee
TOTOBUTCA K JIEKUIMOHHOMY 3aHATHIO: 3HAKOMHTCS C MpPOOJIEMaMH JIEKIHUH IO
y4€OHUKY WIH IO MPOrpaMMe JAUCLUUIUIMHBIL. PekoMeHayeTcss MpocMaTpHUBaTh
3alliCU MPEbIAYIIEro Y4eOHOr0O 3aHATUS, UCXOAS U3 JOTMYECKOrO €JUHCTBA TEM
y4eOHOU JUCIUIINHBIL.

B xope nexuu cTyAeHTy 11eJ1Iecoo0pa3Ho:

CrpeMuTbcs HE K JIOCIOBHOW 3allMCH M3JaraéMoro IpernojaBaTesieM
y4e0HOro MaTepuana, a K OCMBICICHHUIO YCIBIIIAHHOTO U 3allCU CBOMMU CJIOBAMHU
OCHOBHBIX (DAaKTOB, MbICIECH JIEKTOpa; BbIpAOATHIBATh HAaBBIKM TE3UCHOTO
U3JI0KEHMS M HAITMCaHUs y4eOHOro MaTepuraia, BECTH 3alMCH «CBOMMHU CIIOBAMM,
BMECT€ C TE€M, HE JOIMyCKas HCKaKEHUS WU TOAMEHbl CMBbICIA Hay4YHBIX
BbIpakeHHd. OmnpeneneHusi, Ha KOTOpble oOpallaeT BHUMaHUE MPENoaaBaTeb
an00 cioBaMHU, JTMOO MHTOHAILIMEH, ClIeyeT 3aluChiBaTh YETKO, NOCIOBHO. Kak
paBUJIO, TAKUE ONPEIETICHUs MPENoAaBaTelb NOBTOPSET HECKOJIBKO pPa3 WM JaeT
MOJ1 3aIHCh.
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1.0cTaBnATh B TETPaau IJsl KOHCIIEKTA JIEKIIUU IIUPOKUE OIS, THOO BECTU
3alKMCH Ha OJHOM CTpaHULE. DTO HYKHO JIJIsl TOTO, YTOOBI B JAJIbHEUIIIEM MOXKHO
Ob110 ObI BHOCUTH HEOOXOAMMBIE TONOTHEHUS B COACPKAHHE JICKIIUU U3
pa3IMYHBIX UCTOYHUKOB: MOHOTpaduil, yueOHbIX TOCOOUH, IEPUOUKH U JIP.

2. Ilucatb Ha3BaHUE TEMBbI, yueOHbIE BOIPOCHI JIEKIIUN Ha HOBOW CTPAaHHULIE
TETpaJu, YTOOBI JJETKO MOKHO OBIJIO HAWTH HEOOXOAUMBbIE YUeOHBIN MaTepHall.

3.HaunHatp Ka)k1y10 HOBYIO MBICJIb, HOBBII (DparMeHT JIEKIIUU C KPACHOM CTPOKH;
3aroJIOBKM M MOJ3aroJIOBKH, BaXKHEHIIIKME MMOJ0KEHUs, HA KOTOpbIE 0Opalaer
BHHMAaHHE MPENOaBaTelb, & TAKXKE ONPEACICHUS BbIICISATh: OyKBaMuU
00JbIIIEr0 pa3Mepa, YepHUIIAMU APYTOTo IBETA, TMO0 MOJYEPKUBATE.

4 HymepoBaTh BCTpeUaromuecs B JIGKIUH niepeuncienus uudpamu: 1,2, 3 .. .,
i OykBaMu: a, O, B. . . [lepeuncnenus myudie 3anucbiBaTh cToa010M. Takas
3aMKUCh NPUIAET KOHCIEKTY OOJBIIYIO HATrJISITHOCTh M CIIOCOOCTBYET JTydlIEMY
3alIOMUHAHUIO Y4eOHOTr0 MaTepuaia.

5. BeipaboTath ynOOHYI0 W TMOHATHYIO JJIsi ce€0s CHCTEMY COKpAaIEHUU U

YCIIOBHBIX 0003Ha4YE€HHI. DTO S3KOHOMHUT BpPEMS, MO3BOJISIET 3aMMCHIBATh MaTE€pUal

KOKJIOM JIEKUMM TMOYTH JIOCJIOBHO, JA€T BO3MOXKHOCTh CKOHLIEHTPUPOBATH

BHUMAaHHE HA COAEPKaHWU H3JIaraéMoro MaTepuaia, a He Ha MEXaHHMYECKOM

poliecce KOHCIIEKTUPOBAHMS.

[To oKOHYaHUIO JIEKINH 11eJ1ecO00pa3HO JopabaThIBaTh €€ KOHCIEKT BO BpeMs
CaMOCTOATENLHON paboThl B TOT XK€ JI€Hb, B KpallHEM ciyyae, He IO3JIHEe, YeM
ciycTs 2-3 JHs 1ocie ee MPOCIyIIUBaHus. DTO BaXKHO IOTOMY, YTO €lIe HE 3a0bIT
yueOHBId MaTepuain JEKLUWHU, CTYACHT HaXOAMTCA IMOJ €€ BIEUYATICHHUEM, Kak
IIPaBWJIO, SICHO NOMHHT YKa3aHWs NPErnojaBaress, XOpPOLWIO OCO3HAET, YTO €My
HEIOHATHO U3 MaTepuraa JICKIUH.

Pexomenganum 1m0  MOArOTOBKE K  JIA0OPATOPHBIM  3aHATHSM.
JlaGopaTtopHble 3aHATUS TPOBOJATCS B CIELUATM3UPOBAHHON JabopaTopuu.
[Tpexxne yeM HayaTh 3aHATUU B JJAOOPATOPUU CTYACHT 3HAKOMUTCS C MpaBUIIAMU
TeXHUKH Oe3zonmacHocTd. Ha paboueM crone MAOMKHO HAXOAUTHCA TOJIBKO
HeoOxoauMoe o0OpyaoBaHME M MPUOOpHI s 3amuceid W pacueroB. CTyneHT
IPUCTYNAET K BBINOJHEHUIO JAOOPATOPHON pabOThI TOJIBKO MOCIIE 0O3HAKOMIICHUS
C onucaHueM pabOThl U MOATOTOBKM K HEH. 3amperiaercs BKIIOYaTh Kakue JH0o
npuOOPHl WM CXeMbl 0€3 MpeABApUTEIbHON NMPOBEPKH HUX MPENnofaBaTeIeM WU
nabopanToMm. Ilocie oOkoHuUaHus pabOThl CTYJEHT JOJKEH CHaTh JAa0OpaHTy
BbIJIaHHBIE MPUHAJJICKHOCTH, MPUBECTU B MOPSIOK padodyee MECTO, MOJYyYUThb
OTMETKY B JKypHaJI€ O BBINOJHEHUU PaOOTHI, MPEABSIBUB JJIs 3TOrO MOJYyUYECHHbIE
pe3yabTaThl MPENOIaBaTEeIo.

PexoMeHanmy 1O MOJATOTOBKE K BBIMOJIHEHUIO paboThl. He HauyumHaiiTe
BBITIOJIHEHHUE OIbITA MOKA HE YSACHHUTE ceOe MOJIHOCTHIO €ro Iejib, METOI M He
COCTaBUTE IUIAH NPOBEIEHHs oOmnblTa. Tak Kak BpemMs MPOBEACHUS ONBITA
OTPaHUYEHO YYEOHBIMU YacaMH, OTBEIEHHBIMH Ha HEro, TO BCIO IOATOTOBKY
HEOO0XOJMMO MTPOBECTU CAMOCTOSITENILHO JI0 3aHATHIA.

JUis MOATOTOBKHM K OMBITY MPOUYTUTE PYKOBOJACTBO K padore. BrisicHure B
Ipolecce YTeHHs], @ B Cllydae HEOOXOAMMOCTH — Ha KOHCYJIbTALUU C
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npenojaBaTesieM HE MOHATHbIE BOHpochl. Ele pa3 mpodtute pyKOBOJCTBO, HO
Tenepb B JIaDopaTOpUM, UMes Mepes Iia3aMu MpHOOPHI SISl TPOBEACHUS OIBITA.
Pasz0epurtech B TpeOOBaHUSAX, KOTOPHIE HAA0 MPEABIBUTH K HACTPOWKE MPUOOPOB
U YCTaHOBKE B IIEJIOM, YTOOBI OOECHEUYUTh HAWIYYILKE PE3yJbTaThl ombiTa. J[iis
3aMKiCH PE3yJIbTaTOB M3MEPEHUsl MOJTOTOBHTE 3apaHee TaOJMIbI, BKIIIOYAIOIIHE
KaK caMU U3MEpEHHUs, TaK U UX morpemHoctd. K crnegyromemy 3aHsITHIO CTYIECHT
TOTOBUT OYEPEIHYI0 PabO0Ty U MPEAbSIBISET OTYET O paboTe, BHIOJIHEHHOW Ha
npeabiayieM 3ansaTui. PaboTa cunTaeTcss OKOHYATENbHO CIAHHOM MOCHe 3allUTh
oruerta. Ecmm pesyiapTaT He corjacyercss ¢ TaOJWYHBIM 3HAY€HUEM, TO
HE00X0AUMO OOBSICHUTH MPUUYMHBI pacxokaeHui. [Ipu nponycke 3aHATUS JaHHAS
nabopaTopHas paboTa BBINOJHAETCS B 4Yachl CAMOIIOATOTOBKHA K CIEIYIOLIEMY
3aHSTHIO.

JlokJ1aa — 370 MyOJIMYHOE COOOIIEHHE, MPECTABISAIONIEE COOON pa3BEPHYTOE
U3JI0KEHHE Ha ONpeaeeHHYI0 TeMy. OH OTIMYaeTcs OT BBICTYIJIEHUW OOJbIINM
o0bemMoM Bpemenu — 20-25 MuHYT (BBICTYIUICHHUS, KaK MpaBuUiio, orpannyeHs! 10-12
MuHyTaMu). Jlokimag Takxke MOCBSIIEH Oojiee MIUPOKOMY KPYry BOMIPOCOB, YeM
BBICTYIUICHHE.

Tunuunas ommuOKa JOKIATYMKOB B TOM, YTO OHM M3JAararoT COJEpKaHUE
npobJieM JT0KIa/1a S3bIKOM KHUTU M JKYPHAJIOB, KOTOPBIN TPYAHO BOCIPUHUMAETCS
Ha CIyX. YCTHas M MUCbMEHHAs peyb CTPOSTCS Mo-pasHoMy. Haubonee ynoOHas
JUISL  CIIyXOBOTO BOCTIpUATHS (pa3a COACPKHUT 5-9 CMBICIOBBIX EIUHHUII,
MPOM3HOCHUMBIX Ha OIHOM B3/I0XE. OJTO COOTBETCTBYET OOBEMY ONEpPAaTUBHOM
naMsATH 4YesioBeKa. B mepBbie 5 ceKyH 1 AOKIIa1a CI0Ba, IPOU3HECEHHBIE CTYIEHTOM,
YAEPKUBAIOTCS B MAMATH €r0 ayJUTOpUHU Kak 3BydaHue. LlenecoobpazHo nosromy
3a 5 CekyHI cQopMHUpoBaTh 3aBeplieHHYI ¢pazy. OTo obOecreyuBaeT ee
OCMBICJIEHUE CIYIIATEISIMU 10 MOCTYIUIEHHSI HOBOTO 00beMa HH(pOpMaLUK.

Jpyras Tunu4Has omunoOKa AOKJIAAUYMKOB COCTOMT B TOM, YTO UM HE yJIaeTCs
BBIJIEp)KaTh BpeMs, OTBEJACHHOE Ha Jokiaaa. YtoObl m30ekarh 3TOW OMMOKH,
HEOOXOJMMO, HaKaHyHE MpPOYUTaTb [JOKJIAJ, BBIACHUB, CKOJIbKO BpPEMEHH
norpedyercsi Ha ero ureHue. g ynoOcTBa ’keiaTelbHO NPSIMO Ha CTpaHUIAX
JIOKJIaJia TIPOBECTH pacyeT BPEMEHHU, OTMeYasi, CKOJIbKO OPUEHTUPOBOYHO YHJIET Ha
yTeHue 2, 4 CTpaHull U T.1.

3aBepuieHre pabOThl HaJl JOKJIAJOM MpEArosaraeT BblIeJIEHHE B €r0 TEKCTEe
TJIABHBIX MBICIIEH, apryMeHTOB, ()aKTOB C MOMOIIbI0 ab3areB, MOAUYEPKUBAHUEM,
MCIIOJIb30BAaHUEM PA3JIMYHBIX 3HAKOB, YTOOBI CMBICIOBBIE OO0pa3bl JOKJIaaa
NpPUOOPENH U 3pUTEIbHYIO HAIISIIHOCTh, 00JIETYatonyto paboTy ¢ TEKCTOM B XOJI€
BBICTYIUICHUSL.

MeTtoauyeckue pexkoMeHJAalMH IO MOATOTOBKE K 3a4eTy € OIEHKOM.
W3yyenune UCIUIUTHHBI 3aBepIIaeTcs ciadeil ooydaronumucs 3auetoM. Ha 3adere
C OLIEHKOH ormpenessieTcsi KauecTBO M 00bEeM YCBOCHHBIX CTYJIEHTaMH 3HAHUIL.
IloaroroBka K 3a4ery — MpoOLECC MHAMBUAYAIbHBIM. TeM HEe MeHee, CyIIEeCTBYIOT
HEKOTOpbIE MpaBUiIa, 3HaAHUS KOTOPBIX MOTYT OBITh MOJE3HBI IJIs1 BCEX.
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B Xxome moAroroBku K 3adery oOydarommMmcs JIOBOISATCS —3apaHee

MOJITOTOBJICHHBIE ~ BOTPOCH M0  JTUCIHHIUIMHE. llepedyeHbh BOMPOCOB IS
g depeHIIMPOBAHHOTO 3a4eTa COACPKUTCS B JaHHOU paboueil mporpamme.
B mpennBepun 3adera mpernojaBareib 3a071aroBPeMEHHO MPOBOAMT TPYIIIOBYIO
KOHCYJIbTAIIUIO U, B CIy4ae HEOOXOIUMOCTH, WHAWBUAYAIbHBIC KOHCYIbTALUH C
oOyuatorumucs. [Ipu mnpoBeneHWM KOHCYJNbTAIMM 0000IIACTCS TPOWICHHBIN
MaTepuai, pacKpblBaeTCs JIOTHKA €ro W3y4YeHHWs, MPUBJICKACTCS BHUMAaHUE K
BOMPOCaM, TMPEICTABIIIONUM  HauOONBIINE TPYAHOCTH I BCEX WM
OONBIIMHCTBA OOyYArOIIMXCSl, PEKOMEHAYETCSl JUTepaTypa, HeoOXoaumas st
MOJITOTOBKH K 3a4eTy.

[Ipu moaroToBKe K 3a4eTy oOydarommecs BHUMATEIBLHO M3Y4alOT KOHCIEKT,
PEKOMEHJOBAaHHYIO JIUTEPATYPy U JENAl0T KPaTKUE 3aIUCH 10 KaKIOMY BOIPOCY.
Takast MeTOIMKA TIO3BOJISICT MOJTYYUTh MPOYHBIC U CUCTEMATU3NPOBAHHBIC 3HAHUS,
HeoOXoIMMBIE Ha 3a4eTe. 3aJoroM YCIemHoN cnaun auddepeHIIMpOBaHHOTO
3a4eTa SBISAETCS cUCTeMaThdeckas padoTa HaJ| yueOHON MUCIMILIMHON B TEUECHUE
roga. HakanyHe W B TmepHoA OSK3aMEHAIMOHHOW CeCCHMM HeoOXoauMa W
IeJIeHANpPaBJICHHAs TOATOTOBKA.

HaunHaTh MOBTOpEHHE PEKOMEHYETCs 32 MECSI-TIOJITOpa 0 Havyajla CECCUU.
[ToaroToBKy K 3aueTy jKeJaTedbHO BECTH, UCXOAS W3 TpeOOBaHUI IMPOrpamMmbl
y4eOHOM TUCIUITIMHBL. DTUM JOKYMEHTOM pa3pelieHo MOoIb30BaThCs HA HK3aMEHE.

['oTOBsICH K 3a4eTy C OLIEHKOH, JydIlle BCETr0 COYeTaTb MOBTOPEHHUE II0
IPUMEPHBIM KOHTPOJIBHBIM BOIPOCaM C MapajuleJIbHBIM TOBTOPEHHEM IO
nporpamMme y4eOHOM TUCIUTIINHBIL.

Ecnu B pacnopspkeHHH CTYAEHTa €CTh HECKOJIBKO JTHEH Ha MOATOTOBKY, TO
11eJ1eco00pa3Ho ONpeAeTuTh TpaguK MPOXOKICHHUS BOIPOCOB M3 pacyera, YTOObI
OCTaJIOCh BpeMs Ha IOBTOpEHHNE HanboJiee TPYAHbIX.

OOyuaromuecs, HMEIONIME  33J0JDKEHHOCTh  WJIM  HEUCIPABJICHHBIC
HEYOBJICTBOPHUTEIIBHBIC OLICHKU 10 CEMUHAPCKUM 3aHSTHSM, K 3a4EeTy C OLEHKOU
HE JIOMYCKAIOTCH.

B xone cmaum 3adera ¢ OLIEHKOM YYHTHIBACTCS HE TOJBKO KayeCTBO OTBETA,
HO W TEeKylIas yCIIeBaeMOCTh OOydaromierocsi. BemomMocts mocie cmadm 3adera C
OLICHKOH 3aKpBhIBACTCS U CIACTCS B yUCOHYIO 4acTh (PaKyIbTeTa.

11. UudopmManMOHHBbIE TEXHOJOTHH U POTPAMMHOE olecriedeHne

[lepeuenr  WHMOPMALMOHHBIX  TEXHOJOTMM,  HCIOJB3YEMbIX  IpHU
OCYILECTBICHUHN 00pa30BaTeIbHOIO Mpolecca Mo AUCHUTIINHE:

- TEXHUYECKHE CpEACTBA: KOMIIBIOTEpHAsh TEXHUKAa U CPEACTBA CBSI3U
(mepcoHanbHble KOMIBIOTEPHI, MPOEKTOP, UHTEPAKTUBHAS JOCKAa, BHIEOKaMEpHhl,
aKyCTHYECKasi CUCTEMA U T.JI.);

- MeTOAbl OOy4YeHHUs C HCIOJIb30BaHHWEM WH(GOPMAIMOHHBIX TEXHOJOTHH
(TeMoHCTpaIys MyJIbTHMEINHHBIX MAaTEPUAJIOB U T.11.);

- mepedeHb HHTEpHET-CEpBUCOB M SJEKTPOHHBIX PECYpcOB (TMOMCKOBBIC
CHCTEMBI, DJIEKTPOHHAS TI04YTa, MPOdEeCCHOHATbHBIC, TEMAaTUIECKIE YaThl U
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(GbOpyMBbI, CUCTEMBI ayJIMO W BHUIEO KOH(EPEHINA, OHIANH SHITUKIONCANHA U
CIIPABOYHUKHU; IJIEKTPOHHBIE YUEOHbIEC U YUEOHO-METOANYECKUE MaTePUAIIbI).

IIporpammHoe oGecnieueHue
(V1IN eH3MOHHOE H CBOOOHO pacnpocTpaHsieMoe),
HCIOJIb3yeMoe B YUeOHOM mpolecce

Microsoft Windows 10 PRO OnepanyoHHas cucTeMa

Microsoft Office (Bxiarouaer B | ITakeT opHCHBIX TporpaMm

ce0s Word, Excel, PowerPoint)

Visual Studio CrapToBas TUIoIIaaKa JiIsl HalMCaHUs, OTIIaI-
K1 1 COOpKH Ko/Ia

Kommnac 3D Cucrema TpeXMEPHOTO TPOEKTUPOBAHUS

Adobe Reader [Tporpamma JJist 9TEHUSI U pEAAKTHPOBAHUS
PDF nokymeHTOB

Adobe InDesign [Tporpamma kommbroTepHO# BepcTku (DTP)

Sunexc O6paysep Bpayzep

7-Zip ApxuBarop

Kaspersky Free Antivirus AHTHUBHPYC

CrpaBoyvHas mpaBoBas cucreMa KoncynbranT [Imroc. http://www.consultant.ru/

12. Onucanue MaTepuaJibHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM AJIs1
oCylIeCTBJIeHHs 00pa30BaTe/IbHOIO Ipolecca
CrangapTHO-000pYyIOBaHHbIE JEKIUOHHBIE ayJUTOPUH, JIJISI IPOBEACHUS JEKIUU.
s mpoBeneHUs 3aHSATHN HUCHONB3YIOTCS JIEKIMOHHAs ayauTtopus Ne 123 wu
npakTukym Ne 247. Hammuume naGopaTopHOTO OOOpYAOBaHUS ISl TPOBEIACHHS
7a00paTOPHO-NPAKTUUECKUX ~ 3aHATUA  (MUKpPOCKOIIbI, LEHTPU(DYrH, BECHI
aHAJIMTHYECKUE, TUCTUILIATOP, TEPMOCTAThI, CYyIIUIbHbIE Kadbl U ap.). IlnakaTs

Y CTEH/IBI.

13. OcoGeHHOCTH peaju3aluM JUCHUIINHBI 1JIsl HHBAJIUA0B U JIUIL €
OrpaHUYEeHHBIMH BO3MOKHOCTSIMU 3I0POBbS

OOyyaromumcest C OrpaHUYEHHBIMU BO3MO>KHOCTSIMU 310POBbs
MPEIOCTABIISAIOTCS CIIEUMaIbHble YYeOHUKH M ydeOHble MocoOus, WHas ydyeOHas
JUTEpaTypa, MPEJOCTABICHUE YCIYr acCUCTEHTa (MOMOIIHMKA), OKa3bIBAIOIIETO
00y4JarommumMcsi He0OXOIUMYIO0 TEXHUYECKYIO ITOMOIITb.

a) I CJ1a00BUASALIUX:

- Ha 3a4eTe IMPUCYTCTBYET ACCHCTEHT, OKAa3bIBAIOIIWWA  CTYAECHTY
HEOOXOMMYIO MTOMOIIb C YY€TOM MHIMBUIYaJbHBIX 0COOEHHOCTEN (OH OMOTaeT
3aHATH pabouyee MeCTO, MEePeBUTaThCs, TPOUUTATh U OPOPMUTH 3a/laHUE, B TOM
qHClie, 3aIUChIBAs MO JUKTOBKY);

- 33/1aHUA ISl BBINOJIHEHUSA, @ TaKK€ MHCTPYKIUS O MOPSAKE MPOBEACHUS
3a4eTa U 3K3aMeHa 324U ThIBAIOTCS AaCCUCTEHTOM;

- TMCbMEHHBIE 3aJlaHUSl BBINOJHAIOTCA Ha Oymare, HaJUKTOBBIBAIOTCS


http://www.consultant.ru/

aCCHCTCHTY,

48



49

- obOecrnieunBaeTCsl MHIUBUIyAIbHOE paBHOMEpHOE ocBerieHne He meree 300
JIIOKC;

- CTYACHTY JUIsl BBIMIOJHEHUS 3a/I1aHUs TIPU HEOOXOJUMOCTH MPEOCTABISETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO.

0) 1J1Ml TUIyXHMX U ¢JIa00C/IBIIAIIMNX:

- Ha 3a4eTre NPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUA CTYACHTY
HEOOXOIUMYIO TTOMOIIh C YIETOM WHIUBUIYATbHBIX 0COOCHHOCTEH (OH MMOMOTAeT
3aHIATh pabodee MECTO, MePeABUTATHCS , TPOUUTATh U OOPMUTH 3aJaHUE, B TOM
YyuCIe, 3aUChiBasi MO/ TUKTOBKY);

- 3a4eT MPOBOJUTCS B MUCBMEHHOU (opMme;

- o0ecreynBaeTcs HalTlMYue 3BYKOYCHIIMBAIOIIEH anmapaTypbl KOJUIEKTUBHOTO
UCIIOJIb30BaHUS, TP  HEOOXOJUMOCTH  IOCTYHAlOUUM  TPEIOCTaBISETCS
3BYKOYCWJIMBAIOIIAs amnmaparypa MHANBUIYaIbHOTO MOJIb30BaHUS.

- 110 YKEJIAHUIO CTYJICHTA 3a4ET MOKET IPOBOJUTHCS B TUCbMEHHOU (hopMme.

B) MJISl JIMIl ¢ HAPYUICHUSIMH ONOPHO-IBUIATEJbHOI0 anmapara (TsKeJbIMHU
HAPYLUCEHUSIMM [IBUIaTeJIbHbIX (YHKIUA BEepPXHUX KOHEYHOCTEH WJIH
OTCYTCTBHSI BEPXHUX KOHEYHOCTEH):

-[IUCbMEHHBIE 3a1aHus BBITTOJIHSIFOTCS Ha KOMIIBIOTEPE Cco
CHEIUATN3UPOBAHHBIM TPOTPAMMHBIM O0€CIIEUEHUEM WM HaJIUKTOBBIBAIOTCS
ACCHCTEHTY.

-110 KEJIAHUIO CTYJIEHTA 3a4eT MPOBOJAUTCS B YCTHOM (hopme.



50

JlonoJiHeHUsI ¥ U3MEHEHHsI B pa00oUy0 MPOrpaMmy JTUCIUILINHBI
Buecennbie n3menenus Ha 20 /20 yueOHbIN TOA
YTBEPXJAIO

npopeKkmop no yuebHot pabome

M.J]. Mykaunos

« » 20 2.

B nporpammy aucuuriussl (Moaydst) «MuKpoOuomIorus
1o HanpasieHnto noaArotoBku 06.03.01 «buosnorus»

BHOCATCA CIICAYIOIIUC N3MCHCHUA !

IIporpamMma nepecmMoTpeHa Ha 3aceqaHUM Kadeapbl

[IpoToxos Ne OT T.
3aBenyromuii kadenpoit
AxmMenos M.M. npodeccop

(pammust, ©MsL, OTIECTBO) (yaeHoe 3BaHUE) (moamuce)

OnoOpena
[Ipencenarens METOAMYECKONM KOMUCCUH (DAKYJIBTETa arpOIKOJIOTUH
Canykosa A.Y. JIOIIEHT

(Pamunus, umsa, omuecmso) (vueHnoe 3BaHUE) (noamnuce)

« » 20 r.
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Jluct perucrpauuu nsmenenui B PITJ{

n/n | Howmepa pasnenos, | Jokyment, B kotopoM | Ilogmucs | Pacmmdporka JHara
/i€ MPOU3BEICHbI OTpPaXKE€HbI U3MEHEHUS MOANUCH BBEJICHUSA
W3MEHEHUS U3MEHEHUN
1.
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AHHOTAIIUSA

pabouel npozpammuvl OucyuniuHvl « Mukpobuonozusy , HanpasieHue
noocomosku 06.03.01 — «buonozus», nanpasnennocms (npoghuiv) n0O2oMosKu
«Obwas buonozusny, keanupuxkayus —oaxaiasp, popma ooOyueHus — OUHAs

Heabio uzydeHus Kypca sBisercs GOpPMUPOBAHHUE y CTYACHTOB KOMILIEKCA
HAay4YHBIX 3HAHUW 1O COBPEMEHHOW MukKpoOmosnoruu. B pamkax Kypca
paccMaTpUBAETCs CTPOCHHE MHKPOOPraHW3MOB, OTHOCSAIIMXCS K LAPCTBY
Prokariota, nomenam Eubacteria m Archebacteria, a Takke BHEKIETOUHBIX (Popm
KU3HH, U3y4aeTCs CUCTEMAaTHKa, OCOOEHHOCTH MeTabojH3Ma, pacipocTpaHEeHUE,
o0Opa3 KHU3HHU, poib B Ouocdepe, IpUMEHEHUE B HAPOJIHOM XO3SIMCTBE U 3HAUCHUE
B 3ApaBooxpaHeHud. Ocoboe BHUMaHHE YJEIEHO BOIPOCAM MPOUCXOXKIEHUS U
HBOJIIOLIMM PA3JIMYHBIX TIpynn OakTepuil B CBETE COBPEMEHHBIX IOHSTUNA B
MOJIEKYJISIPHOM OMOJIOTHH, pacCMaTPUBAIOTCS POJIb U 3HAUEHUE MUKPOOPTaHU3MOB
B [NIOOAJIBHBIX KPYrOBOPOTAX BELIECTB B OHochepe, GyHKIUS MUKPOOPTaHU3MOB B
Pa3BUTHUM U CTAHOBJICHMM ILIAaHETHL. YacTh Kypca OTBOJAWUTCA Ha PAacCCMOTPEHUE
BOIIPOCOB, CBA3aHHBIX C MOP(}OIOTUEH, pepOIyKIIMEN U 3HAUEHUEM BUPYCOB.

3agaum: [JaTh TMOHATHE O COBPEMEHHOM cHUCTeMaTHKe OaKTepui,
MO3HAKOMUTH C HKOJIOTUEH, paCIPOCTPAHEHUEM, MPOUCXOKICHUEM U SBOJIOLHEH
HamOoJjiee KPYNHBIX TAKCOHOB MHKPOOPTraHM3MOB, [aTh XapaKTEPUCTUKY
OMOJIOrMYECKOro cBOoeoOpa3usi BHUPYCOB, ONPEICINUTh POJIb U 3HAUCHHE OaKTepui
U BUPYCOB B Onocdepe u KU3HU YeI0BeKa.

Jucyunauna b1. O.13 «MUKpOOHOJIOTUsSD> OTHOCUTCS K 0a30BOM YacTu
bnoka 1 «/lucuumiunsl (MOAyJn)», ocBauBaeTcs B 1 cemectpe.

Tpebosanus K pe3yiabTaTaM OCBOCHHUSI JUCHUMIUIMHBI: B PE3yJbTaTe€ OCBOCHUS
JTUCHUIUIHBI popMupyrorcs cneayromue kommereHimn: OINK-5.

Kpamroe cooepacanue nucuumnunel: Mctopus Mukpoouosorun. Mopdosorus u
LUTOJIOTHSI MUKPOOPraHu3mMoB. PU3HOJOrMsS MUKPOOPraHU3MOB. Bupychl.
bakrepuodaru. MUudpekuus. UMmyHurer.

Obwas mpyooemkocms TUCHUIUIMHBI cocTaBseT 4 3a4. en. (1444acos).

Hmoeoswiii konmpoas N0 TUCUUILUIMHE: 3a4ET C OI[EHKOMN

K.B.H., go1ieHT O.I1.Cakuauduposn
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