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1. Heau u 32124 TUCHUIIMHBI

Henbio n3yueHus kypca sBisieTcs (GOpPMUPOBAHUE Y CTYACHTOB KOMILIEKCA
HAay4YHbIX 3HAaHUM TI0O COBPEMEHHOM MukpooOuonoruu. B pamkax Kypca
paccMaTpuBaeTCsl CTPOCHHE MHKPOOPTaHM3MOB, OTHOCAIIUXCA K  IAPCTBY
Prokariota, nomenam Eubacteria u Archebacteria, a Takke BHEKJIETOUHBIX (HOpM
KU3HM, U3ydaeTcsl CUCTeMaTHKa, OCOOCHHOCTH MeTaboju3Ma, paclpoCTpaHEHUE,
o0pa3 Xu3HHU, Pojib B Ouochepe, MpUMEHEHUE B HAPOJHOM XO3SMCTBE U 3HAUCHHE
B 3apaBooxpaHeHnd. Oco0oe BHHMaHHUE YJEIEHO BOIPOCaM MPOUCXOXKICHUS H
OBOJIIOLIMM PA3JMYHBIX TPYIN OaKTepwii B CBETE COBPEMEHHBIX TIOHSATHUH B
MOJIEKYJIIPHOW OMOJIOTHH, PACCMATPUBAIOTCS POJIb U 3HAYEHHE MHKPOOPTaHH3MOB
B II00AJIBHBIX KPYTOBOPOTaX BEIIECTB B Onocdepe, GyHKIMS MUKPOOPTaHU3MOB B
pPa3BUTHUU W CTAaHOBICHUM IUIaHEThl. YacTh Kypca OTBOAWTCS HA PAacCMOTPEHHE
BOIIPOCOB, CBSA3aHHBIX ¢ MOP(HOJIOTHEH, PETIPOAYKIIEH U 3HAYCHHEM BHPYCOB.

3agayu: JaTh TMOHATHE O COBPEMEHHOW CHCTEMaTHUKe OakTepui,
MO3HAKOMUTbH C JKOJIOTHEH, pacTPOCTPAHEHUEM, IIPOUCXOKIACHUEM U 3BOJIOIUEH
HauboJee KPYMHBIX TAKCOHOB MHUKPOOPraHU3MOB, JaThb XapaKTEPUCTUKY
OMOJIOrMYECKOT0 CBOE0Opa3usi BUPYCOB, ONPEAEINTh POJIb U 3HaUCHHE OakTepuil u
BUPYCOB B Onocdepe 1 )KU3HU YeT0BEKa.

2. IlepevyeHb IVIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHs MO JUCHUIJIUHE,
COOTHECEHHBIX € IVIAHUPYEMbIMHU Pe3yJIbTATAMH OCBOCHHUS
o0pa3oBaTe/ILHOI MPOrpaMMbl
[Tporecc n3ydeHus: AUCIUILINHBI HAIpaBJIeH Ha (GOPMUPOBAHUE DIIEMEHTOB
CIEIYIOIMX KOMIIETCHIIHM:

Komme- Conepxxkanue Paznen B pe3yabTare usyueHus pasjaeia IuCIUNIMHbIL,
TeHIMHU KOMIIeTeHI[HH JUCIUTTHHBI, ob0ecrieunBawIero (poOpMUpoBaHUE KOMIIETEHIMHU
(UJ1M ee YacTH) obecneuynBa- (M1H ee YacTH) 00YYAKOIIMIACS 10JI/KEeH::
IOLIMI 3TANbI 3HATH yMeTh BJIAETh
¢opmupoBanus
KOMITeTeHIIHH

OIIK-5 -Cioco0eH npuMeHATH B NP0 ecCHOHAIBLHOM AesITeIbHOCTH COBPEMEHHbIE NPeCTABJIeHHUS 00
OCHOBAX OMOTEXHOJIOTMYECKUX U OMOMEIMIIUHCKUX MPOU3BOACTB, TeHHOH NHKEHEPHH,
HAHOOMOTEXHOJIOTHH, MOJIEKYJISIPHOTO MO/IeJIMPOBAHMSA;

W/I-1omks Jemoncrpupyer Cucremaruka, Pactipenenenue, | Onpenenste no | HaBbikamu
3HaHUA Mopdomorus, KIacCUPUKALUS | XapaKTepPHBIM A3Yy4YECHUS
COBPCMCHHBIX T'CHECTHKA OpraHu3MoOB I10 (EHOTUNIHYECKH | OCHOBHBIX TPYII
HPE/CTaBICHUH MHUKPOOPraHu TaKCOHaM M CXOJCTBaMm OpraHu3MoB

00 OCHOBax 3MOB ocobeili 0JTHOTO
OMOTEXHOJIOTHY THIIA

€CKUX U
OMOMETUIIUHCKI

X IPOU3BO/JICTB,
TeHHOU
HHXXECHEPUH,
HanoOnoTtexHoor
HH MOJICKYJISIPHOT'O
MOACIIMPOBAHUS




OCHOBHBIE METa00JIN3ME; MIPOIIECCOB;
HaIpaBJIEHUA U | UCIIOJIb30BaTh HaBBIKAMU
JIOCTHKECHUS JIOCTHKCHUS CO3JIaHUs U
COBPEMEHHBIE TEHHOMW 1 HCMOJIb30BAHUS
OMOTEXHOJIOTHHU: | KICTOYHOM I'MO u
TEHETUYECKYIO U | HHXKEHEPHH, pecypcocOepera
KJIETOYHYIO KJICTOYHBIX FOIIMX
UHXEHEPUIO; OMOTEXHOJIOTUM | OMOTEXHOIOTUN
pOJIb , IMO mis TUTS
MHKPOOPIraHU3M | CO3JaHUS MIPOU3BOJICTBA
OB B 9KOJIOTUYECKHU 9KOJIOTUYECKHU
KpyroBOpOTE 0€30IaCHBIX, YUCTOU U
OMOJIOTHYECKI pecypcocOeper | 6e30macHo
BKHBIX aroIUXx PO AYKIIUH
9JIEMEHTOB B TEXHOJIOTU I PaCcTEHHUEBOJICTB
IpUpoJIe MPOU3BOJICTBA a B AIIK.
PO AYKIINH
PacTEeHHUEBOJICT
Ba B AIIK
WJI-20mks | Vmeer npumensats | Lluronorns OCHOBHBIE IIPUMEHSATE TEpPMUHOJIOTHEH,
B MHKPOOPTaHH3MOB (busmko- OCHOBHBIC METOJIaMH U
Ipo(heCCHOHANBHO O6mas 6uonorus XUMHYECKHE METO/IBI HaBbIKAMH
i esSTeNbHOCTH CTpyKTYypHO- TIPUHIIATIEI, Orodm3mIecKkoro | 1abopaTopHOTO
COBDCMEHHBIC (byHKIFOHATBHAS Jexanye B " IKCIIEPUMEHTA;
OpraHu3aIys OCHOBE poCTa U OMOXUMUYECKOr0 | HaBBIKAMH
MPEeACTABICHHS 00
KJICTOK ¥ BUPYCOB Pa3BUTHSI UccleoBaHusa K | 61
OCHOBax T'ucromnorus OMOJIOTHYECKAX ouocucTeMaMm, UJICHTH(UKALH
OHOTEXHOJIOTHYECK MonekyspHast 00BEKTOB, OIICHUBATh OPTaHN3MOB Ha
nx u ouosorus busHKo- BIIMSHUE KJIIETOYHOM U
OMOMETMIMHCKUX XUMUYECKHUE (hU3HIECKUX TKaHEBOM
MIpOU3BOJCTB, MIPOIIECCHl | (haKkTOpOB Ha YPOBHSIX;
TeHHOU MeXaHH3MBl, COCTOSIHUE uHpopManuei o
WHXEHEPUH, o0ycraBmMBaoy | OMOIOrMYECKHX MOJICKYIISIPHBIX
HAHOOMOTEXHOJIOTHU X OG’bQKTOB, MEXaHU3Max
¥, MOJIEKYJIPHOTO (H3HOIOTHYECKH | CTPOMTH HKH3HE/ICATEIBHOC
MOICITUPOBAHHS e QyHKIIUU Ha MOJIENIN TH TKaHEH,
PasJIMYHBIX OMOIOrnIecKux criocodamu
YPOBHSIX
OpraHu3aLun MPOBOJIUTH UX MUKPOCKOITUPYEM
BT p— WCCIICZIOBAHUE C | BIX OOBEKTOB;
0GBEKTOB, TTOMOIIIBIO npUeMaMu
MEXAHM3MEL THITOBBIX W3yUYCHUS
eicTBas KOMITBIOTEPHBIX | KJIETOK
BHEIIHIX MpOrpamm; OMONIOTMYECKIX
dusmaecKX peniath 00BEKTOB;
[oMei Ha skHBhIe | CTAHIAPTHBIE HaBBIKAMH pa60;1“I>I
OpTaHH3MbL; 3aiaun Ha COBPEMEHHOM
TepMUHONOTHEH, HPO(I)GCCI/IOHaHBH y4eOHO-HAyYHOI
METOAMH H Ol IeITENLHOCTH | anmaparype npH
HABEIKAMI Ha OCHOBE MPOBEACHUH
11260paTOPHOrO MOJTYYCHHBIX XUMHYECKUX




6

JKCIEPUMEHTA; 3HAHUR 9KCTICPUMEHTOB,;
HaBBIKAMU MPUHLIUIIOB METOJaMHU
UACHTUPHUKANHA | KIETOYHOU perucTpanuu u
OpraHu3MOB Ha OpraHu3aluu 00paboTku
KJIETOYHOM U OMONMOTHYECKUX | pe3yibTaToB
TKaHEBOM 00BEKTOB, OHOJIOTHYECKHUX U
YPOBHAX, 6I/IOXI/IMI/ILICCKI/IX XUMHUYCCKUX
uH(OpMAaIUeh 0 u JKCIIEPUMEHTOB
MOJIEKYJISIPHBIX Onodu3nIecKrx
MEXaHU3Max OCHOB
KHN3HCOCATCIbHOC M€M6paHHI)IX
TH TKaHEH; IIPOLIECCOB U
criocobamu MOJIEKYIISIPHBIX
UJICHTUQHUKALTIT MEXaHU3MOB
MUKPOCKOITUPYEM | KHU3HENEeSITEEHO
bIX O6’I)CKTOB; CTH JIs )KUBBIX
pueMaMu OpPraHu3MOB Ha
H3y4EHUS pa3HbIX
KJIETOK YPOBHSIX HX
OHMOJIOTHYECKUX OpTaHM3aIMN;UC
00BEKTOB MOJB3Y A
y4eOHYIO 1
CIPaBOYHYIO
JUTEpaTypy,
CaMOCTOSITEITHHO
proOpeTaTh
HOBBIC
3HAHUS
WJI-3onks | Ciocoben BBejieHue B pasHooOpasue PUMEHSATH OCHOBHBIMH
PUMEHUTD B OHOTEXHOJIOTHIO MECTOOB, COBPEMEHHBIC MCTOdaMH
TIPO(ECCHOHAIBHO CTpyKTypHO- TIO3BOJISTFOIIINX 9KCHEPUMEHTANb | OMOIOTMYECKHX
i eSTeNbHOCTH (hyHKIMOHATBHAS MTOJTHOLIEHHO HBIC METOIbI HCCIICIOBaHHIA,
COBpEMEHHbIE OpTraHM3alMs KIIETOK | M3Y4UTh pabot ¢ HaBBIKAMHA
U BUPYCOB aHATOMHUIO, OMOIOrMHECKMMU | CaMOCTOSITENTBHOTO
MpeACTaBICHHS 00
MeTtos MOP(OIOTHIO 1 o0BeKTaMu B MIPOBEICHMUS
ocHOBax WCCIICIOBAHUS B JKOJIOTUIECKHE MOJIEBBIX U WCCIIeIOBAHUS Ha
OMOTEXHONOTHYIECK | \ynepobuonorin 0COOEHHOCTH JaGOpaToOpHBIX | OCHOBE
UX 1 Mertoas! pacTeHuil B YCITOBHSAX; MIPUMEHEHNUS
OMOMEIMIIMHCKUX HCCTICIOBAHUS B MTOJIEBBIX U OOBSICHSTE MCTOJIOB
MPOU3BO/ICTB BHPYCOJIOTUH 71a00paTOPHBIX SIBJICHHS, HAOIOICHUS 1
HCCICAOBAHHAX IPOLIECCHL, CBSI3H | DKCIIEPUMEHTA;
Y OTHOIIIECHHUS, MeToaMu paboThI
BBISIBJISIEMBIC B ¢ OHONIOrUYeCcKH-
x0J1e MU O0BEKTaMU B
UCCIICZIOBAHUS TIOJIEBBIX U
HaBBIKU PabOTHI | /1a00paTOPHBIX
C COBpEMEHHOH | YCIOBHAX
arnmnaparypomn
NI-4orks | 3maet criocoObI dusnonorus OCHOBHBIE MPUMEHSTh OCHOBHBIMH
MIPUMCHEHHS B MHKPOOPTaHH3MOB, nabopaTopHbIE COBPEMEHHBIE METOaMHU
npodeccHoHaNbHO | Pu3HonOrHs W/WJH TI0JIEBbIE OKCIIEPUMEHTAb | OMOJOTHYECKHX
W JeITeIbHOCTH pacreHui, METO/IBI HBIC METO/IbI HCCIIEIOBAHMUIA;
COBPEMEHHBIE Mukosorus, MCCIIEA0BaHUS pabor c HaBBIKAMH
IIPeCTABICHHS 06 [Iporozoomnorus, OMOJIOTMYECKUMHU | CaMOCTOSTEILHOIO
®rnopa FOxHOro o0BeKTaMuy; [IPOBEICHUS
OCHOBAX peruona, OOBACHSTH WCCJIEIOBaHuUs Ha




OuoTexHoyornyeck | buomnorus
X IIPOU3BOJICTB PasMHOXKCHUA 1
pasBuTus,
HNmMmyHonorus,
Yuyenue 00
uHDeKHsIX,
®dusnosnorus
JKUBOTHBIX,
MTOYBEHHAS
MHKpPOOHOJIOT U,
CanurapHas
MUKPOOHOJTOTHS,
Muxkpobuonorus
MMHUIIEBOM
MIPOMBIIIIIEHHOCTH,
YacrtHad
MHUKpPOOHOJIOTHS,
OcHOBBI
MEIUITUHCKHX
3HAHUU

SIBJICHHUS,
TMPOIIECCHI, CBI3H
¥ OTHOIIICHHUS,
BBISIBIIIEMBIC B
xoJie
WCCIICIOBAHUS;
u3jaaraTh U
aHAJIM3UPOBATH
0a30ByI0
WH(POPMAIHIO B
obmactu
OHMOJIOTUYECKUX

HayK

OCHOBE
MPUMEHEHHUS
METOJIOB
HaOJIIO/ICHUS U
OKCIIEPUMEHTA;
HaBBIKaMH cOopa,
00paboTKH,
aHamm3a u
CHCTEMATH3AI[HH
UHpOPMaIUH IO
ouoIoruu

3. MecTo IMCHUILIHHBI B CTPYKTYpe 00pa30BaTe/ibHOIH NPOrpaMMbl

Hucnurnaa b1. O.13 «MukpoOuosiorus» OTHOCUTCS K 00s13aTeIbHON
gactu broka 1 «/luciumuabl (MOTyJIN )» MPOrpaMMBbl OakaaBpuaTa u

SBJSAETCS 00s13aTEIIBbHOM IS U3yUCHUA.

JucuuniauHa (MOyJib) U3ydaeTcs Ha 2 Kypce B 3 CEMECTpE B

COOTBE€TCTBHU C y‘le6HI>IM IIJIAHOM.

JIiss ee YCHENIHOTO YCBOCHHUS HEOOXOJHWMBI BXOJHBIC 3HAHUS, YMCHHUS H
KOMIICTCHIINY, IIOJIyY€HHbIC CTYACHTaMH Ha MPEIIICCTBYIONINX Kypcax:
O0OTaHWKU, XUMHUH. MUKPOOHUOJIOTHSI TTOATOTABIMBACT CTYJECHTOB, (OPMUPYS
y HUX KOMIIETEHIIMU, HEOOXOIUMBIC [JIsi TPOXOXKICHUS MOCIETYIOIINX
JTUCITUTUTAH: MOJIEKYJIsIpHAst OMOIOTHS, OMOTEXHOIOTHSL.

3.1. Pasznenabl AMCHUILIMHBI M MEKAUCHUILIMHAPHBIC CBA3H ¢ MOCICAYIOIUMHA
AUCIUIIJINHAMH

No

HaumeHnoBaHue o0ecrie4nBaoOIuxX

NeNe pa3esioB JaHHOM

/n | (mocJieayouux) JUCHUILIHH TUCIHHUIIMHBI, HeO0XOAUMBIX J1JIf1
U3yYeHUs MOCIeqyHIMNX
AUCIHUIINH
1 2
1. | MonekynsipHast Ouosorus + +
2 buotexnosmorus + +




4. O0beM TUCHHUILUIMHBI B 324€THBIX €IMHULAX C YKa3aHHEM KOJINYeCTBA
aKaJleMHMYeCKHMX YaCOB, BbIICJCHHbIX HA KOHTAKTHYI0 padory ¢
00y4amuMHuCs ¢ mpenogaBaresieM (10 BUJIaM y4eOHbIX 3aHATHIT) U HA
CaMOCTOAITEJIbHYI0 PAa00Ty 00y4Yaromuxcst

Buj yue6Hoii paGoThI O01mas Tpya0eMKOCTh
Bcero 3 cemecTp
4acoB
Obwas mpyooemxocms. 9achl 144 144
3Q4ETHBIC €UHUIIBI 4 4
AyoumopHnuvle 3auamus (6ce2o), 8 m.u.. 54 54
JIEKIINHA 18 18

npaktudeckue 3auatus (I13) - -

naboparopusie 3aHsaTus (JIP) 36 36

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

MOJITOTOBKA K MPAKTUYECKUM 3aHSATHAM 25 25

CamocToATeNIbHOE U3YYEHUE TEM 40 40

[ToaroToBka K TeKyieMy KOHTPOJIIO 25 25

Ilpomesicymounas ammecmayusi 3ayer ¢ 3a4eT ¢ OIEHKOM
OLIEHKON

5. Cozepskanue TUCUMIIMHBI
5.1. Pa3nensl nUCHUILUIMHGI 10 BUIAM 3aHATHHU

Ne HanmenoBanue pa3snenoB Bceero AyanTopHbIe CPC
n/n (4acoB) 3aHATHA (Yac)
Jlexuuu J3
1. | Obmas MuKpoOUoIOTHs 75 10 20 45
2 YacTtHast MUKpOOHOJIOTHS 69 8 16 45
Bcero 144 18 36 90




5.2. TemaTnyecKHui IUIAH JeKIIUKA

nn Tembt nexyuu Konuuecmeo
hacos
Pazoen 1. Obwas muxpoobuonocus
1. | Mecro MukpoopranusmMoB B Mupe kuBoro. Mcropus 2
MUKPOOHOIOTUN
2. | Mopdonorus 1 HUTOJIOTHSI MUKPOOPTaHU3MOB 2
3. | ®usznosorus MUKPOOPraHU3MOB 2
4. | HacnmencTBeHHOCTh M M3M €H UM BO CTh MUKPOOPraHU3MOB 2
5. | IlpakTndeckoe MCIOJIB30BAHNE MUKPOOPTaHH3MOB 2
Pa3zoen 2. Yacmnas muxkpobuonozus
6. | Bupycsl. [lonoxxeHue o )xuBoM Mupe 2
7. | Bakrepuodaru. [IpakTnueckoe ucnoap30BaHue OakTepruodaros. 2
8. | I'enetnka MmukpoopranuzMoB. MyTaiuu, peKOMOMHAIIH Y 2
MHUKPOOPTaHU3MOB.
9. | Yuenue 06 nndexunn. opmsl nnpexkunu. UMmyHuter 2
Bcezo uacos 18
5.3. TemaTnuecKuii IJIaH Ja00PATOPHBIX 3aHATHIA
Konuuec
nn Tembl 1abOpamoprvix 3aHAMULL meo
yacos
Pazoen 1. Obwas muxpoobuonoeus
1. | MukpoOGuosnorudeckas 1abopatopus u ee o0opynoBanre. MeToapl 4
MUKPOCKOIIUH.
2. | MUKpOCKONTUYECKUN METO]T UCCIEAOBAHMS: MOP(OJIOTHS U 4
CTPYKTypa OakTepuil, NpUroToBieHue (GPUKCUPOBAHHBIX
IIpEapaToB, IIPOCTHIE U CIIOKHBIE METOBI OKPACKH.
3. | KynbTuBHpOBaHHME MUKPOOPraHU3MOB: ITIUTATENbHBIE CPEIbI U 4
METO/bI CTEPUITU3ALINU.
4. | bakTeprOJOrH4eCKU METO/] UCCIIEOBAHUS: U3yUEHUE 4
OMOXMMHYECKHUX CBOHCTB OaKTEpHil.
5. | bakTeproIOTrHYeCKUid METO T UCCIICIOBAHMUS: BBICIICHUE YHCTHIX 4
KyJbTYp OaKTepuil.
6. | Pacnpoctpanenre MUKpoOOB B IPUPOJIE U X OOHAPYKEHHE. 4
Muxkpodiiopa Tenna yeaoBeka.
Pas3zoen 2. Yacmuas muxpodbuonocus
7. | Metoapl KyJIbTUBUPOBAaHUS BUPYCOB. 2
8. | Mertoab! paboThI ¢ 6akTeprodaramu.. 2
9. | 'eHeTHYECKHE METO/IBI UCCIIEIOBAHNS MUKPOOPIaHU3MOB. 2
10. | buonoru4yeckuii METO/1 UCCIIEAOBAHMUSL. 2
11. | Ceponoruueckue  METOJbl  UCCIEIOBaHMS:  HecnenupuyecKue 2
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¢dakTopsl 3aUTHL. ParouTos.
12. | Annepru4yeckuii MeTo UCCIIEIOBAHMS. 2
Bcezo uacos 36
5.4. Conep:kanue pa3aejaoB JMCUUILIMHBI
Haumenosanue Cooeporcanue pazoena Komne
paszoena meH-
yuu
Oo0wmasn Tema 1. MecTo mMuxkpoopraHusmMoB B mupe xuBoro. Mcropuss | QIIK-5

MUKpoOuoJorus | MukpoouoJsiorum. [Ipeamer mukpoouonorun. OOmast MUKPOOHOJIOTUS | O[IK-5.1
- Hayka, Wu3ydawmas MOpP(OJIOTHIO, IUTOJOTHUI0, OHOXHUMHIO, | OIIK-5.2
TE€HETUKY, DKOJIOTHI0O M CHCTEMaTHKy MHKPOOPTaHU3MOB (OakTepuid, | OIIK-5.3
apxeil, MHUKpPOCKONHUYECKHMX TIpuOOB, MPOCTEHIINX, BOJOPOCIEH, | OIIK-5.4
BHPYCOB).

VYyacTre MUKpPOOPraHW3MOB B MHUHEpaIM3allid  OPraHUYEeCKHX
BEILIECTB, PETYISIIIUU Ta30BOTO COCTaBa aTMOC(epbl, B OUYHUCTKE
OKpYXalolel Cpelbl OT TOKCHYHBIX BEIIECTB, B TIOJACPKAHUH
IJIOZIOPOJIAS TIOYBBI, B OOpa30BaHUM TMIOJE3HBIX HMCKOIMAEMBIX, B
TOJTyYCHUH KOPMOBBIX M MMHIIEBBIX MPOAYKTOB, TOTUTMBA, XUMUYECKUX
PEaKTHUBOB U JICKAPCTBEHHBIX MPETapaToB.

Hcropuueckuii ouepk. OTkpeiTHE MUKpoMHUpa A. BaH JleBeHrykom.
Pa6otsr JI. Tlactepa, P. Koxa, 1.11. MeunukoBa, H.®. I'amanes, C.H.
Bunorpaackoro, M. beitepunka, A. ®nemunra, I[1. Dpnuxa u np.
Otkpeitue BupycoB /[.1. MiBanoBckuMm. Pa3Butrne OMOXUMHUYECKOTO
HamnpaBiieHus B Mukpoouosiorun A. Kmotisepom, K. Ban Hwumewm.
PaboTs! oTeuecTBeHHbIX MuKpoOuosioros: H.B. uxnmuackoi, H.A.
Kpacunsuukosa, E.JI. llanomaukosa, 3.E. EpmosibeBoit u 1ip.
PazButne = mMukpoOuosorun B XX  CTOJETHUH. Brinenenue
CaMOCTOSTEIbHBIX JUCLIMILIIVH oOreit MUKPOOHOJIOTHH,
MEJIUIIMHCKOM, BETEPUHAPHOM, CETbCKOX035IMCTBEHHOM, TEXHUYECKOM,
KOCMUYECKOW, TCHETUKH W TEHHOM WH)XEHEPUU MHUKPOOPraHU3MOB,
BUPYCOJIOTHH, MOJIEKYJISIPHOM OMOJIOTUH, OHOTEXHOJIOTUH.
[TepcniekTuBbl pa3BuTuss Mukpoouosoruu B XXI croneruu. Pemenue
I00AILHBIX TpOOJIeM 10 CTAaOMIM3aly  OaKkTEepHsIMH Ta30BOTO
coctaBa arMocdepsl  3emild, OXpaHa OKpYXKarolled Cpempl,
HEMOCPEJCTBEHHOE  y4acTHE€ B pPEUICHHH IPOJOBOJIHCTBEHHBIX,

MCIUIMHCKHUX U SOHCPI'CTUICCKUX np06neM YCI0BCUCCTBA.

Tema 2. Mop¢oJ10rusi ¥ IIUTOJIOTHSI MUKPOOPTaHU3MOB

Metoapl KJIACCHYECKOM MHMKPOOMOJIOTUM: MHMKPOCKOIUS, METObI

CTEpWIN3ALMK,  METOAbl  IOJIyYEHUS  YHMCTBIX  KyIbTYp U
KyJbTUBUPOBAaHHE MHUKPOOPIaHM3MOB HA IMTATENBHBIX Cpelax,
METO/Ibl XpaHEHHSI MUKPOOPTaHU3MOB.

CX0JCTBO M pa3inune B OPraHU3aluN KJIETOK DYKapruOT U IPOKAPHOT.

Oco6eHHOCTH OpraHN3aluU MUKPOCKOTIMYECKUX IPUOOB, BOJIOPOCIIEH,

IIPOCTEHILHNX.

Mopdoonorus, ynbTpacTpykTypa, MakpoOMOJEKYJIsipHas OpraHu3alus

KJIETOK IPOKApPHOT. Mopdonoruueckoe pasHooOpasue.
O/HOKJIETOYHBIE U MHOTOKJIETOYHbIE (HHUTYAThle, MUIIEIHAIbHBIC)

¢opmbl.  CTpyKTypHBIE  pa3iuuusi  IPaMIIOJIOKUTEIbHBIX U
rpaMOTpHILIATENbHBIX OakTepuil u apxeid. OOpasoBanue L-dopwm,

c¢epounioB, NPOTOILIACTOB.
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[ToBepxHOCTHBIE CTPYKTYphl. CTpoeHWE U (QYHKIHH KICTOYHBIX
CTEHOK Yy TpaMOTPHIATENbHBIX OakTepuil: HapyKHas MeMmOpaHa,
MEeNTUAOTJIMKAHOBBIN (MyperHOBBIH) CJIOM. [TonsTne 0
MEPUIIA3MATUYECKOM IIPOCTPAHCTBE, €r0 POJIM M 3HAYCHUM Kak
0c000r0  MOJM(PYHKIIMOHATHHOTO KOMIApTMEHTa OaKTepHaTbHOU
KJICTKHU. Ocobennoctu CTPOEHHUS KJICTOYHOM CTCHKHU
IPAMIIOJIOKHUTEIBFHBIX ~ OaKTepWii:  NMENTHIOTJIMKAH,  TEHXOEBBIC
kuciaoTel. Kierounble CTEHKHM apXxel: reTeponojMcaxapuiHble,
IICEBIOMYPEHHOBBIE, TJIMKOIPOTEHHOBEIE, OenmkoBble. Apxenm 0e3
KJICTOYHBIX CTCHOK.

I'mukokanukc, xancynsl, yexibl. MX 3HaueHHe npu B3aMMOJEHCTBUU
KJIETOK IIPOKapHOT C OKpYXaloIIel cpeioi U Mexay coOoil.

[Mumu (pumOpun). KierouHsie BBIPOCTHI: MPOCTEKH, TU(BI, IIUIIBI.
AHTHUTECHHBIE CBOWCTBA TMOBEPXHOCTHBIX CTPYKTYP MPOKAPHOT.
[HoaBmwxHOCTh OakTepuanbHbIX KieToK. Kryruku. IIpuHnunuanbHoe
OTIIMYME OaKTEpHUATBHOTO JKTYTHKAa OT JKIYTHKa IPOKAPHOT.
Ckoup3sias ¥ TMOJ3aromas MOJBIKHOCTh HEKOTOPHIX OakTepui, ee
MeXaHu3M. TakCHCHI.

MemOpaHHbIi arapar. [{rToriazmarnyeckas MeMOpaHa,
O0COOEHHOCTH €€ COCTaBa, CTPYKTYPHI M PYHKINH Y OaKTepuil, HOHATHE
0 MO YHKITMOHATLHOCTH MeMOpaH. Me3ocoMbl. MeMOpaHbI apXeid.
OcoOeHHOCTH TPAHCIIOPTA BEIIECTB Y OAKTEPHI M MEXaHU3MBI,
obecreunBaroIe 0OMEH BEIIECTB C OKPYKAIOIICH CPeIoi.
Jlokanu3anust JbIXaTeNnbHbIX U (POTOCUHTETUUECKUX IeNel TpaHCcrnopTa
JJIEKTPOHOB.

[uromnazma OGakrepuanbHOU KiaeTkd. [[uTo3o0sb. Pubocomsr apxeir u
OakTepuii: coctaB, cTpoeHue, pyHkunu. Paznmuaus pubocom 3yKapuoT
u MIPOKAPHOT. Hyxneounn (6akTepuanpHas XpOMOCOMa).
l'ucronononoOHble Oenku SykapuoT U apxeil. Cs3p HyKiIeouja ¢
[IATOIIIIa3MaTUUECKOH MeMOpaHOM. [ImazMu el u Jpyrue
T€HETHUYECKUE DIIEMEHTHI.

Buyrpumnnazmaruueckue BKJIFOUCHUSI. 3anacHble BEIIECTBA:
nosmdocdaTsl (BOTOTHH), TPAHYIBI MMOJIU-B-OKCUMACISTHOW KHUCIIOTHI,
JJIeMEHTapHasi cepa, UHaHOGUIMHOBBIE TpaHylbl. CTPYKTyphI
(BkIIOYEeHMs) uMeElomKe  (QYHKIMOHAIBHOE MPUCIIOCOOUTENHHOE
3Hau€HUE: KapOOKCHCOMBI, Ta30Bbleé BAaKyOJHM, MarHHUTOCOMBI,
XJIOPOCOMBI 3€JICHBIX OakTepuil, (PUKOOMIMCOMBI ITMAHOOAKTEPHUH.
benkoBbie  kpuctamibl  benkoBele  MemOpaHbl  GaKTepHUaIbHBIX
BKJIFOUEHUI - OCOOBII THUIl KIETOYHBIX MeMOpaH, MPUCYIIHI TOJIBKO
MPOKAPUOTAM.

Jlenenue KJIETKH M CHOCOOBI PAa3MHOXKEHUS MHUKPOOPTaHU3MOB.
Pemmukanuss  JIHK, cerperauus Hywkieouaa u  (QopMupoBaHue
NEpEeropoAKM TPHU  JIEIEHUH KIETOK mpokapuoT. lloukoBanue
Oaktepuii. CkopocTh pa3MHOXeHHs. KieTouyHble IUKIBI OakTepHii
(Garu, MIPOCTEKOOAKTEPHIA, MUKCOOaKTepuil). Knerounas
JMCCOLIMALINS.

Knerounas muddepeHnnpoBka B MPOLECCE OHTOTEHETHYECKOTO
pasButus Oakrepuil. [lokosmmecs: GopMbl. DK30CHOPHI, SHIOCIOPHI,
IUCTBI, MUKCOCTIOPBI, akuHEThl. OOpa3oBaHHE CIEIUATH3UPOBAHHBIX
KIIETOK (TE€TePOIUCTHI ITMAaHOOAKTEPHUA).

OIIK-5
OIIK-5.1
OIIK-5.2
OIIK-5 .3
OIIK-5.4

Tema 3. Pu3nonorusi MUKpoOOPraHu3MoB




12

CrocoObl  obecrieueHHsT dHEprueil. ODK30TeHHbIE U SHAOTCHHBIE
okucnsiemMble cyoctparel.  JloHOpsl  anmekTpoHOB. IlepeHocumku
9JIEKTPOHOB M AJIEKTPOHTPAHCIIOPTHBIE CHUCTEMBI: UX OCOOCHHOCTH Y
pa3nu4HbIX opraHu3mMoB. Pons AT®, ciocoOwl ee 0Opa3oBaHwMsL.
bpoxenus. Onpenenenue nonstus "opoxxkenue". Ilytn cOpaxkuBaHus
YIIEBOJOB M APYIMX OpPraHWYECKHX COEAUHEHUH. MOJIO4YHOKHCIIOE
roMo- ® TrerepodepMeHTaTuBHOE OpokeHnue. lIpommoHOBOKHCIOE,
MAacCJISIHOKHMCIIOE, MYPaBbUHOKHCIIOE, CIMPTOBOE M JAPYrHE€ BHJIbI
OpokeHMH.  XapaKTepUCTHKAa MHUKPOOPraHM3MOB,  BbI3BIBAIOLIUX
OpO’KEeHUS.

AspobHoe npixanue. Gopmbl ydyacTusi MOJEKYISIPHOTO KHCIOpOJAa B
OKHCJIEHUH pa3HbIX cyOcTpaToB. [lolHO€ M HEMOJHOE OKHCIEHUE
cybctpata. Ponb mukima TpUKapOOHOBBIX KHCIIOT. XapaKTepUCTHUKA
BAKHEHIIMX  MHMKPOOPraHM3MOB,  OCYILECTBISIONIMX  a3poOHOoe
OKHCJIEHHE  O€NIKOB, YIJIEBOJOB, YIJIEBOJAOPOJOB U  JPYTUX
MHOTOYTJIEPOIHBIX BEIIECTB.

Metunotpodsr. Oxkucnenue HEOPTaHUYECKUX cybcTpaToB:
BOCCTaHOBJIEHHBIX COEMHEHUN CEpbI, a30Ta, JKeje3a, MOJIEKYISIPHOTO
BOJIOpoJia U Apyrux. OCHOBHBIE TPYIIBI XEMOIUTOTPOMHBIX OaKTepHii
U apXxeu.

AnaspobHoe  geixanue. OmpeneneHue TMOHATHA — "aHa’poOOHOE
npixanue". JIOHOpbl M akIenTopbl AJIEKTPOHOB, HCMOJIb3yEeMbIe
pa3HbBIMH  MHKpOOpraHM3MamMH MpU  aHA’POOHOM  JbIXAaHUHU.
Mukpoopranu3Mbl, BOCCTAHABIMBAIOIIME HUTPATBl U JIPYTrHe
COeIMHEHUs a30Ta  (OIUCCUMIWIALMOHHAS ~ HUTPATPENyKUus U

JIeHUTpUUKAIHS).
CynbdaTBOCCTaHABIMBAIOIINE U CEPYBOCCTAHABIMBAIONINE OaKTEpUU
(TUCCUMUISAIIMOHHAS cynbdarpenykuus). MeraHoreHs!, 1704

ocobeHHocTH. OOpa3oBaHuMe MeTaHa U3 YIJIEKUCIOTHI U JAPYTHX
coequueHuil. Arneroredsl. Xemocunres.@orocunres. OcobeHHOCTH
¢orocunreza y mnpokapuor. CocraB, opraHumszauuss MU (QYHKUUU
(OTOCHUHTETHYECKOTO  ammapara  pasHbIX  MHUKpPOOPraHM3MOB.
Ilurmentsl W ux  Jokaum3auus.  JIOHOpBl  3JIEKTPOHOB.
OneKTpoHHOTpaHcopTHas 1enb. doTocuHTe3 C BblIEIEHUEM U 0e3
BbIJICJIEHUST  KHUchopoja.  Mcmosb3oBaHMe — CBETOBOM — sHepruu
a0 0aKTEPUSIMH.

[Mutanue. IloTpeGHOCTH NPOKAPUOT B MUTATENbHBIX 3JIEMEHTAaX MU
MHUKpOIeMeHTax. VICTOYHMKM OMOTE€HHBIX 3J1eMEHTOB. {aKTopsI
pocta.MexaHu3M TMOCTYIUICHUsS] IHUTATEJIbHBIX BEILIECTB B KIETKY
OakTepuii, MeMOpaHHBIN TpaHCHOPT, AU y3us. DHAO- U FK30LUTO3 Y
9YKapHoT.

Tuns! nutanus Gaktepuit: @otorpodusi, xemorpopus. ABToTpodhuUs 1
rereporpodus. Jlurorpodus u opranorpous. COOTHOIIEHUE 3TUX
TUIOB MUTAHUSA y pa3HbIX opraHu3MoB. IIpoToTpodsl U aykcoTpodsl.
[TonsiTue 0 MUKCOTPODHH.

buocuHTeTHueckue  mpouecchl.  ACCUMMIISIMS  YIJIEKHCIOTHI
aBTOTPO(HBIMU U reTepoTpoHBIMU MHUKPOOPIraHU3MaMHu.
PubynezobudocdarHplii LUK U Apyrue MyTH YCBOEHHS YIIIEKHCIOTO
rasa aBToTpodamu.

VYcBoeHue coearHeHUH a30Ta. ACCUMMWISLMOHHAs HUTPATPETYKIHSL.
Quxcauuss  atMochepHoro a3ora. CBOOOMHOXUBYIIE U
cUMOMOTHYECKHE a30T(PHUKCATOPHI.

OIIK-5
OIIK-5.1
OIIK-5.2
OIIK-5 .3
OIIK-5.4




13

CuHTE3 OCHOBHBIX OHMOMNOJMMEPOB: HYKJICHHOBBIX KHCIIOT, OEJIKOB,
JIUIIHAJIOB, YIJIEBOJOB. Bropuunsie METa0O0JIUTBI. Poct
MHUKPOOPraHusmMoB. PocTt momymsinquid B IEPUOJHUYECKOM H
HEINIPEPBIBHBIX KylIbTypax. HakonmurenbHblE, YUCTBIE M CMEILIAHHBIE
KYJIbTYPbl MUKPOOPTaHU3MOB. POCT B eproInyYeCKO U HENPEPHIBHOM
KynbType. Metoabl KYJIbTUBUPOBAaHUA. Y CTPOMUCTBO
IPOMBIIIJTEHHBX QEPMEHTOPOB.

OIIK-5

OIIK-5.1

OIIK-5.2

OIIK-5 .3
OIIK-5.4

Tema 4. HaciencTBeHHOCTb M M3MEHYMBOCTH MHKPOOPraHH3MOB
Ocobennocru Pa3MHOXKEHHUS MUKPOOPIaHU3MOB. Crpoenue
OakrepuanbHoit  JIHK. Pa3smuoxkenue y  Oaxrtepmii.  OcoObie
MEXaHMU3MBI [1epelayll HACIEeJACTBEHHON HMHpOpMaluu y OaKkTepuii
(koHbrOranus, TpanchopManrs U TPAaHCAYKIHUSA).

I'enom. 'enotun. ®denorun. MexaHu3MBbl perIMKalMKU OaKTepUuanbHON
XpOMOCOMBI.  BbIcOkass M3MEHYMBOCTh MpPOKAapHOT. MyTareHsl.
Myranuu. PexoMOMHaIMM T'e€HETHUYECKOTrO MaTepHuala: pernapanus,
TpaHcopMmals, TPAHCAYKIUS, KOHbBIOralusa. 3HAYeHUE MyTalui.
[lepcniekTHBBI TEHHON MHXKEHEPHH.

Tema 5. IIpakTHYecKoe HCIOJIB30BAHHE MUKPOOPTaHU3MOB
[IpakTueckoe HCMOIB30BAHUE MHKPOOPTAaHU3MOB. MUKpOOHBIE
OMOTEXHOJIOTHM B MPOMBINIJICHHOCTH, CEIbCKOM XO3SHCTBE U
MeEIUIIIHE.

Mukpoopranu3mbl -  MPOAYLEHThl  AHTUOMOTHUKOB,  APYTUX
JIeKapCTBEHHBIX  BellecTB. [laToreHHble  MHKPOOPTaHU3MBI U
UMMyHUTET. Bo30ymuTenn Bo3BpaTHOro TH(]a, XOJEpbl, OPIOITHOTO
tuda, Tydoepkynesa. CraduinokokkoBsie nHpeKkun. [lapazutrndeckue
¢bopMbl  MHKOIJIa3M - BO30yAWUTENEH OCTPHIX PECHUPATOPHBIX
3a0oyieBaHMii ¥ THEBMOHHH. Bupycwl - Bo3Oynurtenu 3a0oieBaHUN
YelloBeKa, pAcCTeHWH, IKUBOTHBIX M  HACEKOMbIX. BupycHble
uH(pEKINOHHbIE 3200JIEBaHUSI.

OTHolleHHE MHUKPOOPraHM3MOB K TeMmIieparype (ICUXpOQHIIbI,
Me30(uIbl, TEPMOPHUIBI U 3KCTpeMalibHble TepModuibl). JleiicTBue
BBICOKMX W HHM3KHX TeMmIepaTyp Ha pOCT M  BBbDKHUBaHUE
MUKPOOPTraHU3MOB.

l'unpocratuyeckoe naBieHUE. YCTOWYMBOCTb MHKPOOPTAaHH3MOB K
BBICYIIMBaHUIO, OTHOIIeHUE K pH cpensl. Ocmoduiibl, ranoduisl.
Brnusinue nydncTtoil sHepruu (CoHEYHOE U3NMydeHHEe, UCKYCCTBEHHBIN
YO, UK wusnydeHue, HOHM3UpYIOIIEEC H3IyUCHHE, PATUOBOIHBI,
yIABTPa3BYK). YCTOHYMBOCTh MHUKPOOPTraHU3MOB K IE€PEUUCICHHBIM
(baxTopam.

OTtHoieHue K MOJIEKYJISIPHOMY KHUCITIOPOJIY: a’poOHbIe
MUKpPOOPTraHU3MbI, OONUratHele u (paKylnbTaTUBHBIE aHA’POOBI.
BrnusHue XMMHUYECKHUX BEIIECTB OPraHMYEeCKOW W HEOPraHUYeCcKOi
IPUPOJIbI HA MUKPOOPTaHU3MBI.

Yacraan
MHKPOOHOJIOT U

Tema 6. Bupycsbil.

[Tonoxenue B xuBoM Mupe. OcodeHHOCTH. CTPYyKTypa U OHOXUMUS
BUPYCOB. 3Hau€HUE BHUPYCHOTO Kamcujaa. BupycHble T'€HOMBI.
[MpuHnunel  kinaccupukaud BHUPYCOB  Pemponaykiusi  BHPYCOB.
B3aumopeiictBue BHUpPYCOB C  KIETKOM Xo03sMHA. Penpoaykuus
BupycoB. IloHstue o0 BuUporeHun W nOpoBupyce. Mertonbl
KyJbTUBUPOBaHUS BUPYCOB. TKaHEBBIE KYJIbTYPbI

OIIK-5
OIIK-5.1
OIIK-5.2
OIIK-5 .3
OIIK-5.4
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OIIK-5
Tema 7. bakrepuogarm. OIIK-5.1
OcobenHoct MOPQOIIOTHH U penpoayKIuu. JIu3orenus, ee 3nauenue. | OIIK-5.2
[pakTHYeCKOE UCTIONb30BaHHE OAKTEPHO(AroB. OIIK-5.3
Tema 8. I'eHeTnKa MUKPOOPraHU3MOB. TK=54
OcoOeHHOCTH OpraHu3alu reHeTudyeckoro ammapara. [lnasmunael u
LUTOIJIa3MaTHYECKasl HACJIEJCTBEHHOCTh. 3HAu€HUE IUIa3Mui B
T€HETUYECKOU WHKEHEPHH. I'eneruka MHKpPOOPTaHU3MOB.
deHOTUIINYECKAs] U TEHOTUIINYECKAss U3MEHUYMBOCTh Y
MUKPOOPraHu3MoB. MyTaiuu, peKoMOMHALMY Y MUKPOOPTaHU3MOB.
Tema 9. Yuenue 00 unpexumnu. OIIK-5
HNudexmmonnstit mporiecc. Pons Mukpoba B nH(pEKIIoHHOM mporiecce. | OIK-5.1
[TaToreHHOCTH M BUPYJIEHTHOCTH MUKPOOOB. dDakTopsl naroreHHoctu | OIIK-5.2
U UX F€HETHYECKUN KOHTPOJb. PopMbl cuMOHo3a. Ponb OIIK-5 .3
MaKpoopranusma B HH(EKIIHOHHOM Mpouecce. PopMbl HHPEKIIUH. OLIK-5.4

6. YueOHO-MeTOOMYECKOE O0ecreyeHre CaMOCTOATEIbHOH PadoThI

Temamuueckuti nian camocmosmenbHol pabomol

Komgec Pexomenoyemvie ucmounuxu
TBO ungopmayuu (Ne ucmounuxa)
Temamuka camocmosimensHou Hacos (unmepre
n/n Gombi (ounas) OCHOBHA | OONOJHUM m-
pa A (uz 8n. | envuas (u3 | pecypcoi)
PII]]) 8n. PII]]) (u3 9n.
PII]])

1 | Bxman 0TE€4YECTBEHHBIX YYEHBIX 4 3,5 8,9,10 1-6
Bunopanckoro C.H., ['abpuyeBckoro
I'.H., TapaceBuua JI.A., [TaBnoBCcKOTO
E.H.,CmopoauniieBa A.A. B pa3BUTHE
MHKPOOHOJIOTHH.

2 | Pabotel ®aemunra A., Opmuxa I1., 4 2,3,5 8.9,10 1-6
Bakcmana C., EpmonbeBa 3.B..

XumuoTeparusi UHPEKIIMOHHBIX
3a00JICBaHHH.

3 | ducouos u ay6uos. Ilonstue o 4 4 7,11 1-6
MpPOOMOTHUKAX U DYOUOTHKAX.

4 | KoHTposb KauecTBa CTEpUIIN3ALIUY. 4 1,2 10,11 1-6
[Ipumenenne GakTepuaIbHHBIX 4 1,2,4 8,10 1-6
(hepMEeHTOB B OMOTEXHOJIOTUH U
JPYrux o0nacTsIx

6 | PUTONATOT€HHbIE MUKPOPTraHU3MBL.. 3 24 8,11 1-6

7 | IlonBmKHBIE TEHETHYECKHE 3 2,3,5 8,10 1-6
JEJIEMEHTHI: HX Pa3HOBUHOCTH,

BCTaBOYHBIC MTOCTIE0BATEIBHOCTH,
TPaAHCIO30HBIL.

8 | DnuaeMuonorudecKoe 3HaueHHe 4 2,3,5 8,10 1-6

HOCHTEJIbCTBA.
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9 | CoBpeMeHHBIE TEOPUH 00pa30BaHUS 3 2,3,5 8,10 1-6

MHOXeCcTBeHHOCTH anTuten (Tonerasa
C)).

10 | IlpuMeHeHNnEe OUMILIICHHBIX AaHTUTEN U 4 2,3 8,11 1-6
AQHTUTCHOB B TECT-CUCTEMaX.

11 | UmMyHOMOAYNIATOPBI: CIOCOO 3 2,5 7,8 1-6
MOJTy4EeHHUSI U TIPUMEHEHUE.

12 | IlpuHUUIBI pa3BUTHSI OMOTEXHOJIOTHH. 4 2.4 8,11 1-6

13 | Iloaroroska k I13 38 1,3,5 8,10,11 1-6

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

BCEI'O: 90

Y4eOHO-MeTOoqUYECKIE MATEPHUAIBI IJIs1 CAMOCTOSAITEIbHON PaboOThI:

1.Bupycosioruss u OuotrexHosnorus [DaeKTpoHHBIH pecypc]: yueb. / P.B.
benoycora [u ap.]. — Dnexrpon. nan. —Cankrt-IletepOypr : Jlans, 2018. — 220
c. https://e.lanbook.com/book/

2.T'ocmanoB, P.I". MukpoOuonorus [DneKTpoHHBIN pecypc] : yaebHoe nocodue /
P.I'. T'ocmanos, A.K. T'anuynnun, A.X. Bonkos, A.W. MoparumoBa. — DIEKTPOH.
nan. — Cankt-IletepOypr : Jlans, 2017. — 496 c. https://e.lanbook.com/book/

3.EmueB, B.T. Mukpobuosnorusi: y4eOHUK JJis1 aKaIeMHYEeCKOTo OakajaBpuara,
pek. YMO BO P® no arpoHom. obpa3oBaHHI0. - 8-€ W3M., UCIP. U J0m. - M.:
MzpatensctBo FOpaiit, 2017. — 445 c.

4. Kucnenko, B. H. IlpakTukyMm 1o BeTepuHapHONH MHUKPOOHMOJIOTHHU: ydeOHOE
nocobue, nomyir. MCX P®. - Mockaa : "KomocC", 2005. - 232 c.

MeToauueckue peKOMEHIAUHMH CTYJEeHTY K CAMOCTOSITeJIbHOW padoTe

CamocTosiTeibHAsE padoTa CTYAEHTOB, TIPEAYCMOTPEHHAs y4eOHBIM
mwiaHoMm B oObeme 90 dYacoB, COOTBETCTBYeT Oojiee TIyOOKOMY YCBOEHHIO
U3ydaemMoro Kypca, (OpMHUpYeT HaBBIKM HCCIEIOBATEIbCKOM paboOThl U
OpUEHTUPYET CTYJECHTOB HAa YyMEHHE MPUMEHATh TEOPETUUYECKUE 3HAHUA Ha
MIPaKTHUKE.

CamocTosTenpHas padoTa HOCUT CUCTEMATHYECKUN XapaKTep.

PesynbpTaThl camocTOATENbHON PabOTHI KOHTPOIUPYIOTCS TPEMoJaBaTeeM U
VYHUTHIBAIOTCS TIPU aTTECTAllMM CTylAeHTa (3aueT c omneHkoit). [lpum sTom
MPOBOJSATCS: TECTUPOBAHME, OKCIPECC-OMPOC HAa TMPAKTUYECKUX 3aAHATHSIX,
3acIymIUBaHUE TOKIA0B, MPOBEPKA MUCHMEHHBIX pa0dOT U T.1.

3amaHus ISl CaMOCTOSITENIBHOW PAaOOTBI COCTAaBJISIOTCS MO paszuenam |
TEMaM, M0 KOTOPHIM HE TPETyCMOTPEHBI ayAWTOPHBIC 3aHATHS, THO0 Tpedyercs
JOTIOMHUTENIBHO ~ MPOpadoTaTh W MPOAHAIM3UPOBATH  paccMaTPUBAEMBIN
MperoiaBaTeyieM MaTeprall B 00beMe 3aIUTAaHNPOBAHHBIX YaCcOB.

JIisi TOATOTOBKM K 3aHSATHUSM W BBIMOJTHEHUS CaMOCTOSTEIHHOW padoTHI,
CTyJICHTAaM  PEKOMEHAYIOTCS  Y4eOHO-METOAMYECKHEe  WM3JaHus, a TaKKe
METOIMYECKHE MAaTepUaIbl, BRITYIICHHbBIE Kadeapoil.


https://e.lanbook.com/book/103898
https://e.lanbook.com/book/91076
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CamocrosiTeibHass padora ¢ KHMIoi. B Hamie Bpems KHUra CyniecTBYET B
IBYX (popMax: TPAAUIMOHHOW M AJIEKTPOHHOH. B mMHTEpHETE CyHIECTBYIOT LieJble
OMOIMOTEKH, pacloNaraue 1ecATKaMi ThICAY 3JIEKTPOHHBIX TEKCTOB. CeroaHs B
oOmecTBe npeolaagaeT MHEHUE, YTO TeYaTHas KHUTA U €€ KOMIBIOTEPHBIA TEKCT
JOMOJHSIOT Apyr Apyra. Mcnonb3ys 3IeKTPOHHBIM BapuaHT KHHUIM 3HAYUTEIBHO
ObIcTpee MOATOTOBUTH Ha ero 0aze pedepaT, KOHTPOJIbHYIO PadOTy, MOJOTHATH
TEKCT CBOEH paboThI 1MoJ TpeOyeMblii yueOHbIM 3ajaHueM o0beM. [leyaTHbie KHUTH
ropaszo Jjierde u yaooHee YuTaTh.

PaboTa ¢ KHUTOM, CTYA€HTBI CTAJIKUBAIOTCS C pAloM npobiem. OaHa U3 HUX —
Kakas kaura syuire. Llenecoo6pasHo B nepByro odepe/ib 00paTUTHCS K JIUTEpaType,
peKoMeHJI0BaHHOUM mpenojaaBareneM. LlenecooOpa3HO MpoUYUTaTh AHHOTALMIO K
KHUTE Ha €€ CTpaHUIaxX, B KOTOPOM yKa3aHO, KOMY U ISl KaKUX IIeJIed OHa MOXKET
OBITh TOJIE3HA.

Hpyras npobiema — kak 3Q¢GeKTUBHO YCBOUTH MaTepuas KHUru. KauecTBo
YCBOCHMSI Y4eOHOro marepuaja CYHIECTBEHHO 3aBHUCSIT OT MaHepa IpPOYTECHHS
KHUTU. MOKHO BBIJIETUTH MSITh OCHOBHBIX IIPUEMOB PaOOTHI C JINTEPATYpOIl:

UreHne-npoCcMOTP HCMOJIb3YETCS MJIsi MPEBAPUTEIHHOTO O3HAKOMIICHUS C
KHUTOM, OLIEHKH ee LeHHOCTH. OH mpennonaraeT 03HaKOMJIEHHWE C aHHOTallMeH,
NPEIUCIOBUEM, OIJIaBJIEHWEM, 3aKIIOUEHHEM KHHIHU, TOUCK I10 OIJIaBJICHUIO
HauboJee BaXKHBIX MBICJICH U BHIBOJIOB aBTOpA MPOU3BEACHHUS.

BruibopouHoe 4TeHHE MpejrnoyiaraeT M30upaTebHOe YTEHHE OTAEIbHBIX
pa3fe’aoB  TEKCTa. OJTOT METOJA  HUCIOJIb3yeTcs, KaK MpaBWiio, IOcCie
IPEeIBApUTEITHLHOTO MPOCMOTPA KHUTH, TIPU €€ BTOPUYHOM YTCHUH.

CkaHUpOBaHME MPEACTaBISAET OBICTPBIA MPOCMOTP KHUTH C IENbIO MOUCKA
dbamuun, Gakra, ONEHKHU U Ip.

YrnyOrieHHOe dTeHHWE TMpeiArnojiaraeT oOpalleHHe BHHUMAHHS Ha JeTaau
Collep KaHMsl TEKCTa, €ro aHajau3 W oueHKy. CKOpocTh MOJOOHOTO BUAA UYTCHUS
COCTaBIIIET OPUEHTHUPOBOYHO 10 7-10 cTpanuil B yac. OHa MOXKET OBITh U BHIIIIE,
€CJIM YUTaTellb YKe 00J1a/1aeT ONpeIeICHHBIM 3HAHUEM T10 TeME KHUTH UITU CTaThH.

VYrinybneHHOe YTeHUE JINTepaTyphl IPEeAIoaraer:

o CTpemiIecHHE K TIIOHMMAHUIO NPOYUTAaHHOro. be3 moHMMaHus cMbIcia
MPOYUTAHHOTO UH(POPMALIMIO €€ OUE€Hb TPYHO 3aIIOMHUTb.

e OOnymbIBaHUE H3JI0KEHHOW B KHHMre WHpopManuu. Torma coOCTBEHHbBIS
MBICJIH, BO3HUKIINE B XO/1€ 3HAKOMCTBA C UY)KUMHU pabOoTaMu, MOCITyKaT OCHOBHOU
JUTSI IOJTYYEHUS] HOBOI'O 3HAHUS.

* MBICIEHHOE BBIJEIECHUE KIIHOYEBBIX CIOB, HJIEH pa3apoOIeHUe COAEPIKaHUS
TEKCTa Ha JIOTMYecKue OJOKH, COCTaBJICHME IIaHa nmpouyuTaHHoro. Ecim cryaent
MMEET JIEJI0 C JIMYHON KHHUI'OM, TO KIKYEBbIE CJI0BA U MBICIIH MOKHO MOJAYEPKHYThH
KapaHJaIlIoM.

e CocTaBiieHHE KOHCIIEKTa U3Y4YEHHOro mMaTepuasia. Eciau craTes Wiu pasnen
KHUTH 10 00beMy  HEOONBIIONH, TO  IeJecCO00pa3HO  MPUCTYIUTh K
KOHCIIEKTUPOBAaHUIO, IPOYUTAB MX MOJHOCTBIO. B NIpyrux ciayyasx xenaTeslbHO
npountats 7-10 cTpanuw.
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7. ®OHABI OLIEHOYHBIX CPE/ICTB
7.1. IlepeyeHb KOMIIETEHLIUH C yKa3aHUEM HTANoOB UX (POPMHUPOBAHUS
B IIPOLIECCE OCBOECHUS 00pa30BaTENbHOM POrpaMMbl

Cemectp JIMCIUIUIMHBI /3I€MEHTBl IPOrpaMMbl (TTPAKTUKH,
'), yuacTByromue B pOpMUPOBAHUN KOMIIETEHIIUN

OIIK-5
Crnoco0eH NpuMeHsATH B MPo(ecCHOHAIBLHOM 1eSITeJIbHOCTH COBpeMEHHbIe
npeacTaBJieHusi 00 0CHOBAX OMOTEXHOJIOTHYEeCKUX U OMOMETUIIMHCKUX MPOU3BO/ICTB,
reHHOI MH:KeHepUH, HAHOOUOTEXHOJIOTUH, MOJIEKYJISIPHOTO MO/IeTUPOBAHHUA;

N -1onks
JleMoHCTPUPYeET 3HAHMSA COBPEMEHHBIX NPEICTABIEeHHH 00 OCHOBaX
0MOTEeXHOJIOrHYeCKNX U OMOMeIMIIMHCKUX NPOU3BO/ICTB, TeHHOIl HHKEeHepHH,
HAHOOHMOTEXHOJIOT UM, MOJIEKYJISPHOI0 MOJAE/JIMPOBAHHUA

—_—

Muxkpobuonorus

4 Crangaptuzanus u cepTuduKamus MpoIyKToB
OMOTEXHOJOTMYECKUX U OMOMETUIIMHCKUX ITPOU3BOJICTB

8 [ToaroroBka K nporeaype 3aliuThl U 3al1UTa BBITYCKHOM
KBATH(UKAIIMOHHON PabOTHI

N-20nk-5
YMeeT npuMeHSITH B PO ecCHOHATbHOI 1esITeIbHOCTH COBPEeMEHHbIE MpeACcTaABIeHHs
00 0OCHOBaX OMOTEXHOJIOTHYECKHUX U OMOMEIUIIUHCKHUX NTPOU3BO/ICTB, FT€HHOM
HHI)KeHEePUH, HAHOOHOTEXHOJIOTUH, MOJIEKYJISAPHOr0 MOJAETHPOBAHUSA

1 MuxpoouoJiorust
4 Crangaptuzanus U cepTuduKanus npoIyKToB
OMOTEXHOJIOTHYECKUX ¥ OMOMETMITMHCKUX ITPOU3BOICTB
6 Monekynsipaasi OnoJIoTus
6 buotexnonorus
8 [ToaroToBka K mpotieIype 3aluThl U 3aIUTa BBITYCKHON
KBATM(UKAIIMOHHON PabOTHI
N-30nk-s

Cnoco0eH NpUMEHUTH B NPO(eCcCHOHAIBHOM 1eSITeJIbHOCTH COBPEMEHHbIe
NMpeACTABJEHHUA 00 OCHOBAX OMOTEXHOJIOTMYECKUX U OMOMeIMIIUHCKHUX MTPOU3BOICTB

1 MuxpoouoJsiorust

4 Crannaptuzanus 1 cepTuuKanus npoIyKToB
OMOTEXHOJOTMUYECKUX M OMOMETMIIMHCKUX ITPOU3BO/ICTB

6 MornexynspHas 6uosorus
6 buorexnonorus
8 [TonroroBka K mporeaype 3aliuThl U 3al1Ta BBITYCKHOM
KBaJTM(PUKALIMOHHOHN pabOTHI
N/I-donk-s

3Haer cnnoco0bl NPUMeHEeHHs B IPO(eCCHOHAILHOM 1esiTeJIbHOCTH COBPEeMEHHbIe
npeacTaBjieHnst 00 0CHOBAX OMOTEXHOJIOTHYECKUX IPON3BOACTB

1 MuxkpoouoJsiorns

4 Crannaptuzanus 1 cepTu(uKanus npoIyKToB
OMOTEXHOJIOTMUYECKUX M OMOMEMIIMHCKUX ITPOU3BO/ICTB

6 MornekynsipHas 6uosorus
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buorexnonorus

MuxkpoOuonorus

7.2. Onucanue nokas3aTenaed 1 KpUTEPUEB OLICHUBAHUSI KOMIIETCHIIUN

IToka3aresn Kpurepun onueHuBanus
[kana no TpagUIIMOHHOMN NATHOAIBLHON CUCTEME
Jonoporosbii IToporoseIii IIpoaBuHYTHIN Bricoknii
(«HEyIOBNETBOPUT | («YIOBIETBOPUTE («xoporio») («OTIAMYHOY)
€IIHHOY) JILHOY)
OIIK-5

Crniocoben MNpUMCHATH B HpO(l)eCCPIOHaJILHOI;'I JACATCIIbHOCTH COBPEMEHHBIC ITPEACTABJICHUA 00 0CHOBaX OMOTEXHOJOIMUECKUX U
6I/IOMeI[I/IHI/IHCKI/IX IMPpOMU3BO/ICTB, TEHHOMU HWHXCHEPHH, HaH06I/IOTeXHOJ'IOFI/II/I, MOJICKYJISIPHOI'O MO CJIMPOBAHMA

HUI-1011K-5
JleMOHCTpHUPYET 3HAHHUSI COBPEMECHHBIX MPECTABICHUIH 00 OCHOBaX OMOTEXHOJIOTUYECKUX U OMOMEIUIIMHCKUX ITPOU3BOJICTB,
FGHHOﬁ HH)KeHepHI/I, HaHO6I/IOTCXHOHOFI/II/I, MOJ‘ICKyJ'IS[pHOFO MO)IGHI/IpOBaHI/IH

3Hanusa

®parmeHTapHbIE
3HAHMSA 110
pacrpeieICHAO,
KJ1accuuKamm
OpPraHU3MOB TI0
TaKCOHaM B
COOTBETCTBHH C
OTIpEICIICHHBIMHU
MPU3HAKAMU;
nporieccam
KaTaboIu3Ma
(?HEpreTYecKuit
o0MeH) u
OuocHHTE3a
(KOHCTPYKTHUBHBIN
o0MeH) B
0OMEHHBIX
Mpolieccax;
OCHOBHBIM
HaIpaBJICHUSM U
TOCTIKEHUSAM
COBPEMEHHOM
OMOTEXHOJIOTHH:
T€HETUYECKOM U
KJIETOYHOM
WHXEHEPHH;

POJIM MUKpOOpTa-
HU3MOB B KPyTrOBO-
pote Ouororuyec-
KH BaXKHBIX 3JI€-
MEHTOB B IPUPO/IC;
OTCYTCTBYIOT 3Ha-
HUS COBPEMEHHBIX
MIpeICTaBICHUI 00
OCHOBaX OHOTEXHO-
JIOTHYECKHX U

3HaeT BOIIPOCHI
pacnpeneneHus,
KJ1accuuKammm
OpPTraHU3MOB I10
TaKCOHAaM B
COOTBETCTBHH C
OTIpE/ICIICHHBIMHU
MIpU3HAKaAMU,
MIPOIIECCOB
KaTaboam3Ma
(?HEpreTyecKuit
o0MeH) u
OHocCHHTE3a
(KOHCTPYKTHUBHBI
it 0OMEH) B
0OMEHHBIX
npoleccax;
OCHOBHBIX
HalpaBJIeHUH U
IOCTIKECHUN
COBpPEMEHHOM
OMOTEXHOJIOTHH:
T€HEeTUYECKOHN 1
KJIETOUYHOM UHKE-
HEpUH;

PO MUKpOOpra-
HU3MOB B KpYyTro-
BOpoTE OHOIIO-
THYECKHU BaXKHBIX
JJIEMEHTOB B TIPU-
poxe ;
COBPEMEHHOTO
MPEICTaBICHHUS
00 ocHOBax Ouo-
TEXHOJIOTHYECKUX
1 OMOMEIUIIUHC-
KHX MPOU3BOICTB,

3HaeT BOIPOCHI
pacrnpeneneHus,
KJ1acCU(UKaIUN
OpPTaHU3MOB I10
TaKCOHaM B
COOTBETCTBUU C
OTpe/IeTICHHBIMU
MPU3HAKAMU;
MPOLIECCOB
KaTaboym3ma
(3HEpreTUYecKuit
o0MeH) u
OnocuHTE3a
(KOHCTPYKTHBHBIN
00MeH) B 0OMEHHBIX
npoleccax;
OCHOBHBIX
HaInpaBJICHUN U
IOCTIKEHUN
COBpPEMEHHOM
OMOTEXHOJIOTHH:
TEHETUYECKOU U
KJIETOYHOU UHXKE-
HEpPUH;

PO MUKpPOOpra-
HU3MOB B KPYTo-
BOpoTe OHOIIO-
TUYECKH BaKHBIX
AJIEMEHTOB B TPU-
ponac;
COBPEMEHHOT'O
peJICTaBIeHHs 00
OCHOBaxX OMOTEXHO-
JIOTUYECKUX U
OMOMETUITMHCKIX
MIPOU3BO/ICTB,

rIyOOKO, B  IIOJIHOM
obbeme OCBOMIJI
IIPOrPAMMHBII

MaTepual, u3jlaraeT ero
Ha BBICOKOM HAy4dHO-

TEOPETHYECKOM YPOBHE,
M3Y4YHIT 00s3aTENbHYIO U
JOTIOJTHUTENTPHYIO  JIUTE-
parypy,yMeeT mpaBUIbHO
UCIIOJIb30BaTh 3BaHUS
NpU PETHOHAIBHOM aHa-
JM3€, OPUCHTHPYETCS B
COBpPEMEHHBIX  IMPOOIIe-
MaxX U3y4yaeMoOW JUCIUII-
JMHBI (HAYYHOTO HaIpaB-
JICHU);

yMeIo MIPUMECHSET
TEOPETUYCCKUE  3HAHUS
NpU  pEIICHUH MPAKTH-
YEeCKUX 3a71ad,

BJIQJICET COBPEMECHHBIMU
METOJIaMH  HCCIIEIOBa-
HUS, CaMOCTOSITEIIBHO
MIOTIOJTHSICT U OOHOBIISICT
3HAaHUA B XOJ€ y4eOHOTO
mporecca Ha BBICOKOM
YpOBHE.




HAaHOOMOTEXHOJIO- | MOJie- KYJISPHOTO | MOJENMPOBAHHUS
T'MH1, MOJICKYJSIDHO- | MOJIC-TMPOBAHUSA | C HECYIIECTBEHHBIMU
T'0 MOJICTUPOBAHUS | C omrOKamMu
CYILIECTBEHHBIMH
omuoOKaMu
Vmenusi | OTCyTCTBHE yMe- | YMeeT Kiaccupu- | YMeeT Kiaccupuim- | YMeeT KIacCHPHUIHPO-
HUH, TPEeIyCMOT- | IUPOBATh MUKPO- | pOBAaTh MHKPOOPIa- | BaTb MHKPOOPTaHH3MBI
PEHHBIX  JaHHOH | OpPraHU3MBI 110 HU3MBI 110 TAKCOHAM | TI0 TAKCOHAM B COOTBET-
KOMITETEHIINEH TaKCOHaM B B COOTBETCTBUU C CTBHH C OTIpeICICHHBIMU
COOTBETCTBUH C OTIpEICICHHBIMU NpU3HAKAMU;
OTIPEJICNICHHBIMU | TIPU3HAKAMH, XapaKTepH30BaTh MPOIIe-
IPU3HAKAMU; XapaKTepu30oBaTh cchl KaTaboau3ma (dHep-
XapaKTepu30BaTh | MPOIIECCHI KaTabo- reTUYECKU OOMEH) 1
IIPOLIECCHI KaTa- Jau3Ma (SHepreTu- OounocuHTe3a (KOHCTPYK-
6omm3Ma (3Hep- YyecKuil 0OMeH) 1 TUBHBIII 0OMEH) B 0OMEH-
TeTUYECKHUN OunocuHTe3a (KOHCT- | HBIX Mpolieccax;
oOMeH) u 6uo- PYKTHBHBIN OOMEH) | MCIOJIB30BaTh
cuHTEe3a (KOHCT- B OOMEHHBIX IPO- OCHOBHBIC HAIIPABIICHUS
PYKTHUBHBIT neccax; U JTOCTHKEHHUS
0o0MeH) B OOMEH- | UCMOJb30BATh COBpPEMEHHOMN
HBIX TTpOIIeccax; OCHOBHBIE OMOTEXHOJIOTHH:
UCII0JIb30BATh HalpaBJICHUs U TFeHETUYECKOH 1
OCHOBHBIE JOCTHKEHUS KJIETOYHOI MHKEHEPUH;
HalpaBJIeHUs U COBPEMEHHOM OLICHUTh POJIb MUKPO-
JOCTHKEHUS OMOTEXHOJIOTHH: OpPraHNU3MOB B KPYTrOBO-
COBPEMEHHOM TEHETUYECKOU 1 poTe OHOJIOTUYECKU
OMOTEXHOJIOTMM: | KJIIETOYHOM MH)KEHE- | Ba’KHBIX JJIEMEHTOB B
IeHETUYECKOM U | puM; npupojie xopouo 0e3
KJIETOYHOM UHXe- | OLEHUTH POJb oLIMO0K
Hepuy; MHUKpPOOPraHU3MOB B
OLICHUTH POJIb KPYTOBOPOTE
MHUKpPOOpPIraHu3- OUMOJIOTHYECKH BaX-
MOB B KPyrOBOPO- | HBIX 3JIEMEHTOB B
Te OHoslorMYec- | MPUPOJIE XOPOLIO €
KU BaXKHBIX ourOKkamMu
3JIEMEHTOB B IPU-
pojie cimabo
Hapeikn | OtcyrctBue  wmu | Biageer Bnaneer meronamu | Brnageet metonamu
HaJl4ue METO/1aMH KJIacCU(pUKALUH KJIacCU(pUKALUU
(bparMeHTapHbIX KJIacCU(pUKALUK | MUKPOOPTraHW3MOB MHUKPOOPraHU3MOB T10
HaBBIKOB  IpeyCc- | MUKPOOpPraHU3- 10 TAKCOHAaM B TaKCOHaM B
MOTPEHHBIX  J[aH- | MOB 10 TAKCOHaM | COOTBETCTBHH C COOTBETCTBUU C
HOM KOMIIETEH- | B COOTBETCTBHHM C | OIpPECICHHBIMU OTpeJIeICHHBIMU
e OTIpEJICNICHHBIMU | MIPU3HAKAMH; IpU3HAKaMU;
pU3HAKaMU; XapaKTEePUCTHKH XapaKTEPUCTUKU
XapaKTepUCTHKHU | MPOIECCOB KaTa- MPOIIECCOB KaTaboIM3Ma

MPOIIECCOB Kara-
6o1m3Ma (HEp-
TeTUYECKUN
00MeH) 1 OHo-
cuHTe3a (KOHCT-

6o1m3Ma (3HEp-
TeTHYeCKUi OOMEH)
U OMOCHHTE3a
(KOHCTPYKTHBHBIH
00MeH) B 0OMeH-

(oHEpreTUyYecKuii OOMeH)
U OMOCHHTE3a
(KOHCTPYKTHBHBIT
00MeH) B 0OMEHHBIX
mporeccax;




PYKTHBHBII
00MeH) B 0OMeH-
HBIX IPOLECCAX;
HCIOJIb30BaHUS
OCHOBHBIX
HaIlpaBJICHUN U
JOCTHXKCHUMN
COBPEMEHHOM
OMOTEXHOJIOTHM:
TeHETUYCCKOM 1
KJICTOYHOM MHXKE-
HEpHH,

MOKET OIICHUTD
poJib
MHKPOOPTraHU3-
MOB B KPYTOBOpO-

HBIX IIPOLECCAX;
HUCIOJIb30BaHUS
OCHOBHBIX
HaIpaBJIECHUNA U
JOCTHKCHUN
COBPEMEHHOM
OHMOTEXHOIOTHH:
TE€HETHYECKOU U
KJIETOYHOM MHKE-
HEpHH,

MOKET OIICHUTD
pOJIb MUKPOOPraHU3-
MOB B KPYTOBOPOTE
OHOJIOTUYECKHU
Ba)KHBIX DJICMEHTOB
B PUPOJIE B

WCIIOJIb30BAHUS
OCHOBHBIX HalpaBICHUI
Y TOCTHKEHUI
COBPEMEHHOM
OMOTEXHOJIOTHU:
TEHETUYECKOH U
KJIETOYHOW MH)KCHEPUH;
MOYKET OLICHUTH POJIb
MHUKPOOPTaHHW3MOB B
KPYTrOBOpOTE
OMOJIOTMYECKH BaKHBIX
AJIEMEHTOB B IIPUPOJIE
TTyOOKO U B ITOJIHOM
obbeme

Te OHOJIOTrHYEC- JIOCTaTOYHOM
KH BaKHBIX o0BneMe
JJICMEHTOB B TIPH-
poJjie Ha HU3KOM
YPOBHE

N-2011K-5

YMmeeT npuMeHsTh B Ipo(ecCHOHaTbHOU ASITETLHOCTH COBPEMEHHBIE MTPEeICTaBICHHS 00 OCHOBaX
OMOTEXHOJIOTMUECKUX U OMOMETUITMHCKIX TPOU3BO/ICTB, FTEHHON HHKEHEPUH, HAHOOMOTEXHOJIOTUH,
MOJIEKYJIIPHOTO MOJICIIUPOBAHUS

3Hanua

®parMeHTapHbIe
3HAHUA 110 OCHOB-
HBIM (PH3UKO-XUMH-
YEeCKUM TPUHITHAIIAM,
JISKAITIX B OCHOBE
pocTa 1 pa3BUTHUS
OMOIOTHIECKIX
00BEKTOB, (DU3HKO-
XUMHAYECKUM TIPO-
1eccam 1 MeXaHm3-
MaM, 0OyCIlaBJIMBa-
FOIUX (PU3UOIOTH-
yeckne pyHKImH Ha
Pa3IMYHBIX YPOBHSIX
opraHu3anuy Onuomo-
THYECKUX O0BEKTOB,
MexaHu3MaM Jieric-
TBUS BHEITHUX
(huzmgecknx

0JIEN Ha JKUBBIE
OpPTaHU3MBI;
TEPMUHOJIOTHUEH,
METOJIaMU U
HaBBIKAMU
11a00paTOPHOTO
IKCIIEPUMEHTA;
HaBBIKAMU
WJICHTU(HUKATTIT
OpPTraHU3MOB Ha
KJIETOYHOM
YPOBHSIX;

3HaeT BOPOCHI
10 OCHOBHBIM
(hU3UKO-XUMITIEC-
KUM TPUHIIATIAM,
JISKAIIUX B OCHOBE
pOCTa u Pa3BUTHUS
OMOIOTHIECKIX
00BEKTOB, (PU3UKO-
XUMHAYECKUM TIPO-
1eccam U MEXaHu3-
MaM, 00yCIIaBJInBa-
oIuUX (GU3N0IOTH-
yeckne PyHKITUU
Ha

Pa3IMIHBIX
YPOBHSIX
OpraHu3aIyu
OHMOJIOTUIECKIX
00BEKTOB,
MeXaHW3MaM Jierc-
TBUS BHEIITHUX
(husnyeckux
TOJIEH Ha JKUBBIC
OpPTaHU3MBbI;
TEPMHUHOJIOTHEH,
METOJ]aMH U
HaBBIKAMU
71a00paTOPHOrO
JKCIIEPUMECHTA,

3HaeT BOMPOCHI IO
10 OCHOBHBIM
(DHU3IKO-XUMIIECKAM
TIPUHIIHATIAM, JIEXKATIIX
B OCHOBE POCTa |
pa3BUTHA
OHMOIOTHIECKIX
00BEKTOB, (PHU3HKO-
XUMHAYECKUM TIPO-
1[eccaM U MEXaHU3-
MaM, 00ycCIlaBIMBa-
FOITIX (PU3HOIOTH-
YyecKkne PyHKIMH Ha
Pa3IMYHBIX YPOBHSIX
opraHuzaiuy Ouoo-
THYECKUX 0OBEKTOB,
MeXaHH3MaM Jerc-
TBUS BHEIITHUX
(huznyecknux

MOJIEH Ha KUBbIE
OpTaHU3MBI;
TEPMHUHOJIOTHEH,
METOJ]aMH U
HaBBIKAMHU
71a00paTOPHOrO
JKCIIEPUMEHTA;
HaBBIKAMHU
UJCHTU(QUKAITIT
OpraHu3MoOB Ha
KJIETOYHOM
YPOBHSIX;

r1yooKo, B  TIOJHOM
oObeMe OCBOMJI
MPOTrpaMMHBIN

MaTepHall, U3JIaraet ero
Ha BBICOKOM  HAay4HO-
TEOPETUYECKOM  YPOBHE,
U3YyYWIT 00SI3aTeIIbHYIO U
JOTIOJIHUTEIIbHYIO  JIUTE-
parypy,yMeer paBHIbHO
UCIIOJIb30BaTh 3BaHUs
IpU PErHOHAIILHOM aHa-
JM3e, OPUEHTUPYETCS B
COBpPEMEHHBIX  TpOOIIe-
Max U3y4aeMoM JAMCIUTI-
JIMHBI (HAyYHOT'O HAIIPaB-
TICHHUS]);

YMEJIo MIPUMCHSICT
TEOPETHUYECKHE  3HAHUS
OpU  PEUICHUH TPaKTH-
YEeCKUX 3a/1a4;

BJIAJICET COBPEMCHHBIMH
METOJJAMH  HCCJICI0Ba-
HUS, CaMOCTOSTEIILHO
MOTIOJTHSAET W OOHOBIISET
3HAaHUA B XOJIe Y4eOHOTO
nporiecca Ha BBICOKOM
YPOBHE.
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MOJICKYJISIPHBIX KJIETOYHOM U MOJIEKYJISIPHBIX

MeXaHHU3Max TKAHEBOM YPOBHSX; | MeXaHHU3Max

KU3HEIeATeNbHOCTH | MH(opMarueil o KHU3HEACSITEILHOCTA

TKaHel; crocobamu MOJICKYJISIPHBIX TKaHel; crnocobaMu

UJICHTU(HUKAIIN MEXaHu3Max UJICHTU(QHUKALTIT

MHUKPOCKOMIIMPYEMBIX | KUABHCACATCIIBHOCT | MHUKPOCKOIMPYEMBIX

0OBEKTOB; pUeMaMy | ¥ TKaHEH; 00BEKTOB; PHEMAMH

M3y4YCHHUS KJICTOK criocobamu U3Yy4YCHHS KIICTOK

OHMOJIOTUYECKUX WIEHTHQUKAUN OHMOJIOTUYECKUX

00BEKTOB MHKPOCKOIIMPYEMBI | 0fBeKTOB XOPOLIO C
X 00BeKTOB; HECYIIECTBEHHBIMU
TpreMamH ommnoKamMu
U3y4YEeHUs KIETOK
OMOJIOTHIECKUX
00BEKTOB XOPOIIIO
C CYIIIECTBEHHBI-
MH OITHOKaMHu

Ymenunsa | OrcyrcTBue YMeeT onpenensaTh |YMEEeT ONpeaessaTh 'YMeeT onpenensirThb

YMEHHI, (bu3MKO-XMHUYIeC- (DUBMKO-XMMUYECKHE (U3UKO-XUMUYECKHE

TIPETYCMOTPEHHBIX KHE TTPOLECCH MIPOLECCHI U MEXAHU3- MPOLIECCH] U MEXAHU3MBI,

JTAHHOM MEXaHHU3MEI, 00yc- | MBI, 00yClIaBIHBa- 00yCIIaBITUBAIOIITIE

KOMIIETEHIIHel JIABJTUBAOIIINE ro1ue (PU3MONIOru- (bu3noIornyecKue
(busmnonornueckne yeckre (GyHKIUH Ha (GYHKIIUY Ha pa3InIHbBIX
(dbyHKIMY HA Pa3INIHBIX YPOBHSX YPOBHSIX OpraHU3aI[uH
Pa3IIMIHBIX OpTraHM3aINN OHOITOrHIeCKuX 0OBEKTOB,
YPOBHSIX OpTaHU- OHMOJIOTHYECKUX MEXaHHU3MBI JICHCTBUS
3anuu OUoNoru- 00BEKTOB, MEXaHU3MBI | BHEITHUX (QHU3UIECKHX
YeCKUX 00BEKTOB, JIEWCTBUS BHEITHUX noJiel Ha KHUBBIC
MEXaHU3MBbI jieiic- | (pu3muecknx OpTaHH3MBI;
TBUS BHEITHUX nosiell Ha KHBBIC TEPMHHOIIOTHIO, METOIBI 1
(hM3HIECKUX OpTaHU3MBI; HaBBIKH JITA00PaTOPHOTO
MoJIel Ha JKUBBIE TEPMHHOJIOTHIO, IKCIIEPUMEHTA;
OPraHU3MBI; METOJIbI U HABBIKU UICHTU(DHKAIIEO
TEPMHUHOJIOTHIO, 1abopaTOpPHOrO OpTaHM3MOB Ha KIIETOYHOM
METOJIbI M HABBIKK | SKCIIEPUMEHTA; Y TKAaHEBOM YPOBHSIX;
1ab0pPaTOpHOTO UICHTA(DUKAITHIO nH(pOpMAITHIO 0
OKCIIEPUMEHTA; OpraHu3MoB Ha MOJICKYJISIPHBIX
UACHTADUKAIUIO KJICTOYHOM U MEXaHHU3Max
OpPraHu3MOB Ha TKaHEBOM YPOBHSIX; JKU3HEACSITEIIbHOCTH
KIIETOYHOM U nH(OPMAITHIO O TKaHEeH; CriocoObI UIICHTH-
TKaHEBOM YPOBHSX; | MOJICKYJISIPHBIX (KA MUKPOCKOITH -
rH(pOpMAaITHIo 0 MEXaHU3Max PYEMBIX 00BEKTOB; ITPUEMBI
MOJICKYISIPHBIX KU3HECSITEIIHOCTU W3YUYEeHHUS KIETOK OHOJIO0-
MEXaHU3Max TKaHEH; Croco0bl THYECKUX 00BEKTOB
KHU3HENCITELHOC- | MICHTH(UKAIIIU Xopo1io 6e3 omudok
TH TKaHE; MUKPOCKOITUPYEMBIX
CIOCOOBI HJICHTH- 00BEKTOB; IPUEMBI
(buKanyu MHKpPO- U3YUYECHUS KIETOK
CKOITUPYEMBIX OHMOIOTUYECKUX
OOBEKTOB; IPHEMBI | OOBEKTOB XOPOIIO C
U3ydCHUA KIICTOK HECYIIIECTBEHHBIMU
OMOJIOrMYECKUX OIIMOKAMU
00bEKTOB CIIa00

HaBbIxkn OtcyrcTBUE wm [Bnageer Mmerona-  |Bnameer MmeTogamu Biageer MeTogaMu OCHOB-
HAJIM4HUE MM OCHOBHBIX OCHOBHBIX (PH3HUKO- HBIX (PU3UKO-XUMHUECKUX

(usrKO-xuMHUIeC-

XUMHYCCKUX TPUHIIU-

IMPUHIUIIOB, JIC)KAIINUX B
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(bparMeHTapHbBIX
HaBBLIKOB
MPEyCMOTPEHHBIX
JTAaHHOM
KOMIICTCHITUCH

KHX TIPUHITATIOR,
JICKAIUX B OCHOBE
pocTa M pa3BUTHUS
OHOJIOIMYECKUX
00BEKTOB, PUHKO-
XUMHUYECKUX MPO-
I[ECCOB U MEXAHM3-
MOB, 00yCJIaBJTHBA-
IOIMX (DU3HOJIOTH -
yeckre GyHKIUH
Ha Pa3JInYHbIX
YPOBHSIX OpraHH-
3a1M1 OMOJIOTH-
YECKHUX 00BEKTOB,
MEXaHU3MOB JICHC-
TBUS BHEIIHUX
(husnmyeckux
TIOJICH Ha YKUBBIE
OpPTraHU3MBbI;
TEPMUHOJIOTHEM,
METOJaMH 1 HaBEI-
KaMH J1abopaTop-
HOI'0 9KCITEPUMEH-
Ta;
UJACHTU(PHUKALIIH
OpPraHU3MOB Ha
KJIETOYHOM H
TKAaHEBOM YPOBHSIX;
nHpopmarueit o
MOJICKYJISIPHBIX
MEXaHH3MaxX
JKU3HEEITENHHOC-
TH TKaHEH;
croco0amMu uIeH-
TH(OUKAIIAHA MAKPO-
CKOITHPYEMBIX
00BEKTOB;
pueMaMu
H3YUYCHHS KIECTOK
OHOIIOrHYECKUX
00BEKTOB Ha
HU3KOM YPOBHE

I10B, JCXKaIlluX B
OCHOB€ pOCTa U
Pa3sBUTUA OH1oJIOrH-
YCCKUX O6’B€KTOB,

(UBMKO-XMMUYECKIX
IPOLIECCOB U MEXAHU3-

MOB, 00yCJIaBJIHBa-
IOIMX (PU3UOJIOTH-
yeckue QyHKIMH Ha

Pa3IMUHBIX YPOBHAX

OpraHM3alux
OHOJIOTHMYEeCKUX
00BEKTOB, MEXaHU3-
MOB JICUCTBUS

BHEITHHUX (PU3UUECKIX

oJel Ha JKUBLIC
OpraHu3Mel,

TEPMUHOJIOTUEN, Me-
TOaMH U HaBbIKAMHU

71a00paTOpPHOTO
JKCIIEPUMEHTAa;
UJCHTU(PHUKALTIH
OpPraHU3MOB Ha
KJIETOYHOM H
TKaHEBOM YPOBHSIX;
uHpopMaIieii o
MOJICKYJISIPHBIX
MEXaHM3Max
JKU3HEIEATENHbHOCTH
TKaHei; cnocodamu
HUICHTH(OUKAIIAN

MUKPOCKOITUPYEMBIX
00BEKTOB; IPHEMaMHU

U3y4EHHs KIETOK
OMOIOTHYECKHX
00BEKTOB B JIOCTa-
TOYHOM 00BEME

OCHOBE POCTa U Pa3BUTHUS
OHMOIOrNYECKUX OO BEKTOB,
(DU3UKO-XUMUYECKUX
MPOIIECCOB M MEXaHU3MOB,
00yCITaBIIUBAIOIINX
¢du3nonornyecKue
(YHKIIMH Ha Pa3IMIHbIX
YPOBHSX OpraHU3al|uu
OHOJIOTHYECKUX 00BEKTOB,
MEXaHHM3MOB JICHCTBUS
BHEITHUX (PU3HUECKUX
TMOJIEN Ha KUBBIE
OpraHu3MBbI;
TEPMHUHOJIOTHEN, METOAA-
MU U HaBBIKaMu Jabopa-
TOPHOI'0 SKCIIEPUMEHTA;
UACHTU(UKAIIMN OPraHu3-
MOB Ha KJIETOYHOM H
TKaHEBOM YPOBHSIX;
HUH(pOpMAaIIUEH 0 MOJIEKY-
JITPHBIX MEXaHU3Max
KU3HEICATEIIbHOCTH
TKaHel; crocobaMu
UACHTU(DHUKAITIA MUKDPO-
CKOITUPYEMBIX 00BEKTOB;
MpUEMaMHU U3y9ICeHUS
KJICTOK OMOJIOTHIECKUX
00BEKTOB TITYOOKO 1

B ITOJTHOM 00BbeMe

OMOTEXHOJIOTHUECKUX U GI/IOMeZ[I/ILII/IHCKI/IX MpoOu3BOJACTB

U-3011K-5
CHOCO6€H HpI/IMeHI/ITB B HpO(I)eCCHOHaHBHOﬁ HCATCIIBHOCTU COBpeMeHHHe HpeZ[CTaBJ'IeHI/IH 06 OCHOBax

3Hanua

dparmMeHTapHbIe
3HAHUS 10 pa3Ho-
00pa3uu METOJIOB,
TIO3BOJISIOIINX
TIOJTHOLICHHO
H3YYUTh AHATOMHIO,
MOp(hHOITOTH0 u
IKOJIOTHYECKHE
0COOCHHOCTH
pacTeHH B MTOJICBBIX
u J1a00paTOPHBIX

3HaeT BOMPOCHI
10 pa3Ho0Opa3uu
METO/I0B, TI03BOJISI-
OIIMX MOJTHOLIEHHO
U3y4UTh aHATO-
MHUIO0, MOP(OJIOTHIO
1 DKOJIOTHYECKUE
0COOEHHOCTH
pacTeHuil B mosne-
BEIX M JJaOOpaTop-
HBIX HCCIIEOBA-

3HaeT BOMPOCHI
10 Pa3Ho0Opa3nu
METO/10B, I103BOJISI-
IOIIUX ITOJTHOLIEHHO
U3Y4YUTh aHATOMUIO,
MopdoIIoruio u
9KOJIOTHYECKUE
0CO0EHHOCTH

paCTCHI/Iﬁ B IIOJICBBIX U

71a00paTOPHBIX
UCCIIEIOBAHUSIX,

rny0oko, B TIOJHOM
o0beme OCBOMJI
IIPOrPaMMHBII

Marepuai, W3jaaraer ero
Ha BBICOKOM Hay4HO-
TEOPETUYECKOM  YPOBHE,
U3YyYWIl 00sI3aTENbHYIO U
JIOTIOJIHUTEIIbHYIO  JIUTE-
paTypy,yMeeT IpaBUJILHO
UCIIOJIb30BATh 3BaHUSA
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HCCIICIOBAHUSX,
MIPUMEHEHHUIO COBpE-
MEHHBIX JKCIIEepPH-
MEHTAIbHBIX METO-
JI0B paboT ¢ Ouo-
JIOTHYECKUMU
00beKTaMH B
MOJICBBIX U
1a00paTOPHBIX
YCIIOBUSIX;
0OBSICHEHHIO SIBJIC-
HHM, ITPOLIECCOB,

HUSIX, TPUMEHE-
HUIO COBPEMEHHBIX
9KCIIEPUMEHTAIb-
HBIX METOJIOB
pabot ¢ 6uonoru-
YECKUMH 00bEK-
TaMH B ITOJIEBBIX U
1a00paTOPHBIX
YCIIOBUSIX;
OOBSICHEHUIO SIBJIC-
HUH, IIPOLECCOB,
CBSI3W U OTHOIIC-

MIPUMEHECHUIO
COBPEMEHHBIX
IKCIICPUMEHTATIBHBIX
METOJI0B paboT ¢
OHOJIOTMYECKUMH
00bEeKTaMH B
MOJICBBIX U
1a00paTOPHBIX
YCIOBHSIX;
OOBSICHEHHUIO SIBJIC-
HUH, TPOLIECCOB, CBSI3U
U OTHOIIICHHSI,

IIPY pPEruoOHaIbHOM aHa-
Jau3e, OPHUEHTHUPYETCS B
COBPEMEHHBIX  TMpolJie-
Max HM3y4aeMOW JIHUCIUII-
JMHBI (HAYYHOT'O HaIpaB-
JCHUS);

yMeno IIPUMEHSET
TEOPETUYECKHE  3HAHUS
IpU PpELIEHUM IPaKTH-
YeCcKHX 3a]1a4;

BJIaJICET COBPEMEHHBIMU

CBSI3U U OTHOILIEHUS, | HUS, BBISABISEMBIE B | BRISBIISIEMbIC B METOMaMu  HCCIICIOBA-
BLISIBJIIEMEIE B X0e  HCCIENOBa- | xojme  MccaeAaoBaHus, | HUA, CaMOCTOATCIIPHO
XO€ UCCIICJOBAHUS, HUs, 110 HAaBbIKaM 10 HaBbhIKAM pa60TH IIOIIOJIHSIET U OOHOBIISIET
1o HaBbIKaM pabo- | paboThI C coBpe- C COBpEMEHHOH | 3HAHHS B XOJIe yu4eOHOTO
ThI C COBPEMEHHON | MEHHOMarapa- anmaparypoi, MpoIecca Ha BBICOKOM
arapaTrypou, TypO#, OCHOBHBIM | OCHOBHBIM  MeToiaM | YPOBHE.
OCHOBHEIM METOJAaM | MeToJgaM  OHOJIO- | OMOJOTMYECKUX
OHOJIOTMYECKUX TMYECKUX  HCCIIe- | MCCIENOBAaHUIA;
HCCIICIOBAHUI; JIOBAHUM; HABBIKAM | HaBBIKAM
HaBBIKAM CaMOCTOSITEILHOIO | CAMOCTOSITEIIEHOIO
CaMOCTOSITETLHOIO MIPOBE/ICHHS MIPOBEICHHSI
MPOBEACHUS HCCIICIOBAaHUN Ha HCCIICAOBAaHUI Ha
HCCIEIOBaHMH Ha OCHOBE TTpUMe- OCHOBE MPUMEHEHUS
OCHOBE ITPUMEHEHHUS HEHHS METO/IOB METOIOB HAOIIFOICHHS
METO/IOB HaOIIOAEHNS U 1 DKCIICPUMEHTA
HaOMI0ICHNA 1 JKCIIEPHMEHTA C C HECYILIECTBEHHBIMU
OKCIICPUMCHTA, CYILIECTBEHHBIMU omnOKamMu
olIMOKaMu

Ymenust | OTcyrcTBHE YMeeT onpelenaTh |YMEET ONpeaeisTh YmMeeT onpenenarsb
YMEHUH, METO/BI, ITO3BOIII- | METO/BI, II03BOJIS- METO/IbI, ITO3BOJISFOIINE
HpeI[yCMOTpeHHBIX FOIIHEC ITOJTHOIICHHO FOIIIHUE ITOJIHOIICHHO IMOJIHOIIECHHO U3YYUTDH
JAHHOM W3YYUTh aHATO- U3y4YUTh aHATOMHIO, aHATOMHMIO, MOP(OJIOTHIO U
KOMITCTCHITHEH MU0, MOPQOIOTHIO | MOPQOIOTHIO H AKOJIOTUYECKHE OCOOCH-

1 SKOJIOTUYECKHE
0COOEHHOCTH
pacTeHuil B moJe-
BEIX U TabOpaTop-
HBIX UCCIIEIOBA-
HUSIX, TPUMEHEHHS
COBPEMEHHBIX
IKCIIEPUMEHTAIIb-
HBIX METOJIOB
pabot ¢ duonoru-
YEeCKUMHU 00BEKTa-
MH B IIOJIEBBIX U
71a00paTOPHBIX
YCJIOBUSIX; 1aBaTh
00OBsCHEHHUS ABIIE-
HHSIM, TIPOIIeCccaM,
CBSI3SIM M OTHOILIIE-
HUSIM, BBISIBIISIEMBIX
B XOJIC HCCIICIOBA-

JKOJIOTHYECKUE
0COOEHHOCTH
pacTeHUH B OJIEBBIX U
nabopaTOPHBIX
HCCIEIOBAHUSIX,
MIPUMEHEHUS
COBPEMEHHBIX
IKCIIEPUMEHTATBHBIX
METOJI0B paboT ¢
OMOIOTHYECKMMU
00bEeKTaMH B
MOJICBBIX U
71a00paTOPHBIX
YCIIOBUSIX; 1aBaTh
00BsICHEHUS SIBIIE-
HUSIM, TIPOIECCaM,
CBSI3IM U OTHOILIE-
HUSIM, BEIIBISIEMEIX B
XOJI€ HCCIIEOBAHUL,

HOCTH pacTEHUH B IOJIe-
BBIX U JJa0OPaTOPHBIX
UCCIIEIOBAHUSIX, [IPUME-
HEHHUS COBPEMEHHBIX
9KCTIEPUMEHTAIBHBIX
METOJI0B paboT ¢ OMOIIOTH-
YECKUMH 00BEKTaMu B
MOJIEBBIX U JTabopaTop-
HBIX YCJIOBUSX; AaBaTh
OOBSCHEHHUS SIBJICHUSM,
mpoleccam, CBSI3sIM U
OTHOLICHHSM, BBISBIISIEMBIX
B XOJI€ HCCIIEIOBAHMS,
paboTaTh ¢ COBpEMEHHOM
arapaTypou, OCHOBHbIE
METO/IbI OMOJIOTHYECKUX
HCCIEIOBAHUT;
CaMOCTOSITETILHO
MPOBOAUTH UCCIICIOBAHUS
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Hust, paboTath C
COBPEMEHHOM
anmnaparypou,
OCHOBHBIE METO/IBI
OHMOJIOTUYECKUX
HCCIICIOBAHUM’;
CaMOCTOSATEIBHO
IMPOBOAUTH HC-
CIIe/IOBaHUsI Ha
OCHOBE IPHUMEHe-
HUS METOI0B

paboTtath
COBPEMEHHOM
anrmaparypou,
OCHOBHBIE METOEI
OHOJIOTHMYECKUX
HCCIICAOBAHUM’;
CaMOCTOSITEIBHO
MIPOBOAUTE UCCIIEI0-
BaHUA HAa OCHOBC
HpI/IMCHCHI/Iﬂ METOA0B
HaOIIONEHHS U

Ha OCHOBE ITPUMECH CHUS
METO0B HAOIIOAEHHS U
IKCIEPUMEHTA XOPOIIIO 0e3
OLINOOK

HaAOJIIO/ICHUS U JKCIIEPUMEHTA

JKCIIEPUMEHTA XOpouIo ¢

cinabo omnOKamMu

HaBbikn | OtcyrctBue  wm |[Bnazaeert pasnoo0- |Bmanmeer pasnooGpas- (BiameeT pasnoobpasHbiMu
HaJIM4yue PasHbIMU METOAA- HBIMH METOAaMU, METOAaMH, ITO3BOJIAOIINMA
(hparMeHTapHBIX MH, ITO3BOJISIONIN- | IIO3BOJISIOIUMU ITOJTHOLIEHHO U3YYHUTh
HaBBIKOB MU [OJIHOLIEHHO ITOJIHOLIEHHO U3YYUTh aHATOMUIO, MOP(OJIOTHIO U
NpeayCMOTPEHHBIX | M3YIUTE aHaTO- aHaTOMHIO, MOPdO- 3KOJIOFI/I‘IGCKI/IeuOCO6eH—
AHHOH MHIO, MOP(OJIOTHIO | JIOTHIO M OKOJIOTHYEC- | HOCTH PACTEHUH B IIOJIEBBIX
. 1 DKOJIOTHIECKIE KHE OCOOCHHOCTH 1 1a060paTOPHBIX UCCIIEH0-

KOMITIETEHIINEN

0COOEHHOCTH
pacTeHuil B nose-
BBIX | J1abopatop-
HBIX UCCJIEI0BA-
HUSIX, TPUMEHCHUS
COBPEMEHHBIX
3KCIIEPUMEHTAIIb-
HBIX METOOB
pabort ¢ 6monoru-
JeCKUMH 00hEKTa-
MH B MOJIEBBIX U
71a00PaTOPHBIX
YCJIOBUSX; 1aBaTh
00BSICHEHUS SIBIIE-
HUSM, POIIEccaM,
CBSI3IM U OTHOIIIE-
HUSIM, BBISIBIISIEMBIX
B XOJI€ UCCIIE0BA-
HHSI, 110 HaBBIKAM
paboTHI C COBpE-
MEHHOMH arapa-
TYpOU, OCHOBHBI-
MH METOJIaMH
OHOJIOrHYECKUX
HCCIEAOBaHUT;
HaBLIKAMH
CaMOCTOSITEIIEHOTO
MIPOBEICHUS UC-
cJIEIOBaHUI Ha
OCHOBE ITpUMEHe-
HUSI METOMIOB
HaOIIONEHUS U

OKCIICpUMCHTA Ha

pacTeHuil B OJIEBBIX U
71a60pPaTOPHBIX
HCCIIEIOBAHUSIX,
MIPUMEHEHHS
COBPEMEHHBIX
9KCIEPUMEHTAIBHBIX
METOJIOB padoT C
OHOIOTHYECKUMU
00BbEeKTaMH B II0JIE-
BBIX U JJabopaTop-
HBIX YCIOBUSX;
JlaBaTh OOBICHEHUS
SIBJICHHSIM, TIPOLICCCAM,
CBSI3SIM M OTHOILIEHH-
SIM, BEISIBIIIEMBIX B
XOJI€ HUCCIIENOBAHNS,
110 HAaBBIKaM pabOThI
C COBpEMEHHOM
anmnaparypoi, oc-
HOBHBIMH METOIAMU
OMOIOTMYECKUX
HCCIEAOBAHNUT;
HaBBIKAMH CaMOCTO-
ATENBLHOTO MPOBE/Ie-
HUS UCCIIENOBAHUN
Ha OCHOBE MPUMEHE-
HHSI METOI0B HAOJIIO-
JICHUSI ¥l DKCTIEPUMEH-
Ta B JOCTaTOYHOM
o0BeMe

BaHUAX, IPUMCHCHUA
COBPEMEHHBIX dKCIIEPUMEH-
TaJbHBIX METOZOB PadoT ¢
OHMOIOrMYECKUMH 00BbEKTa-
MH B TIOJIEBBIX U J1abopa-
TOPHBIX YCIIOBHUSIX; IaBaTh
OOBSCHEHHUS SBJICHUSM,
TpoIieccam, CBS3SIM U OTHO-
IICHUSIM, BBISBIISIEMbIX B
XO0JIe UCCIIEIOBAHUS, MO
HaBBIKaM pabOTHI C COB-
PEMEHHOM armaparypoi,
OCHOBHBIMH METOJIAMHU
OMOJTOTHYECKUX HCCIIE0-
BaHMI; HABEIKAMH CaMOCTO-
SATETLHOTO MPOBEICHMSI
HCCIIEIOBAHUM HAa OCHOBE
MPUMEHEHHSI METOJIOB
HaOIIO/ISHHST U DKCTIEPH-
MeHTa ITyOOKO U B
MOJIHOM 00beMe
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HU3KOM YPOBHE

MJ—L_4OHK-53H36T CIIOCOOBI NPUMCHCHUSA B HpO(I)eCCHOHaHLHOfI ACATCIIbHOCTH COBPCMCHHBIC MPCACTABJICHUA 00 OCHOBax

6I/IOM6J_'[I/IIII/IHCKI/IX MIPOU3BOACTB

3Hanus @®parmeHTapHbIE 3HaeT BOIPOCHI 3HaeT BOIIPOCHI 110 riy0oko, B IOJIHOM
3HAHMS [0 CIIOCO- | IO criocodam crnocobam npuMeHe- | oobeme OCBOMJI
0aM TPUMEHEHUs | MPUMEHEHUS B HUS B Ipoheccro- MPOrpaMMHBIN
B npodeccHoHallb- | TPOPECCHOHATb- | HAIBHOU JCATEIh- MaTepHaJl, U3JIaraeT ero
HOW JIEATEIIbHOCTH | HOM JACSATENBHOC- | HOCTU COBPEMEHHBIX | HA  BBICOKOM  HAy4HO-
COBPEMEHHBIX TH COBPEMEHHBIX | TIPEICTaBIICHUM 00 TEOPETUYECKOM  YPOBHE,
MpeACTaBICHUM 00 | TIpeICTaBICHHIA OCHOBaxX OMOTEXHO- | M3YYHJ OOs3aTEIBHYIO U
OCHOBAaxX OMOTEXHO- | 00 OCHOBax OMO- | JIOTUYECKUX MPOU3- | JOTOJHUTENIbHYIO JIUTE-
JIOTHYECKHUX ITPOU3- | TEXHOJIOTHYECKUX | BOJICTB, IPUMEHEHHUIO | PaTypy,yMEET MPABUIBHO
BOJCTB, npuMeHe- | IpOru3BOACTB, COBPEMCHHBIX HUCIIOJIB30BaTh 3BaHUA
HUIO COBPEMEHHBIX | MPUMEHEHHUIO OKCIIEPUMCHTAIBHBIX pyd pEeTHOHAJIBHOM aHa-
SKCIHCPUMCHTAJIbHBIX | COBPEMCHHBIX METOJI0B palboT ¢ Ju3e, OPUCHTHPYETCS B
METOZI0B  paboT  C | IKCIEPUMEHTAIIb- OMOJIOrMYECKUMH COBPEMEHHBIX  TpoGJie-
OMOIOTUIECKUMHU HBIX METOJ0B pa- 00BEKTAMH, 5 Max N3y4aeMOi MCIIHII-
00BbeKTaMu; 00Bsic- | 6OT ¢ Ouonorndec- | OOBACHEHHMIO SBJICHHH,
9 . JIMHBI (Hay4YHOTO HaIlpaB-

HEHUIO SIBJICHHH, | KHMH OOBEKTaMH; IIponeccoB, CBA3CH U .
NPOLIECCOB, CBA3EH U | OOBACHEHWIO siBJie- | OTHOIICHWH, BBISBIIA- TeHu);
OTHOLIEHUHM,  BBISIB- | HUM, NPOIECCOB, eMBbIX B X0fle Hcceno- | YMEIO TIPUMCHICT
JAEMBIX B XOJE | CBSI3€H U OTHOILE- BaHus; U3NoKeHuto i | TCOPETUICCKUE  SHAHUA
HCCIICIOBAHNS; HUMH, BBIABISIEMBIX | aHaiu3y Oa3oBoil - | [IPA  PCIICHMHM MPAKTH-
W3JIOKEHUIO U aHa- | B Xoze uccienoBa- | ¢opmaruu B obnactn | YCCKHMX 3a1a4;
a3y  6a30BOH MH- | HMS; M3JIOKEHUIO M | OMOIOrMYECKHX HayK, | BJIQJCET COBPEMCHHBIMHU
(opmanyu B 00acTu | aHanu3y 06a30Boi OCHOBHBIM METOIaM METOJIaMH HCCIIEI0Ba-
OHOIIOrHYECKHX uH(opMaIiH B OMOJIOrNYECKHX HUA, CaMOCTOATEILHO
HayK, OCHOBHBEIM | 00J1aCTH OHOJIO- VCCIIEIOBAHHI; IOIIOJIHIET U OOHOBJISIET
METOaaM OMOJI0- | THYECKUX HayK, HaBbIKaM CaMOCTOA- 3HAHUSA B XOJIE yqe6H0ro
THHECKHX HCClie- | OCHOBHBIM METO- TEIBHOT0 IIPOBEACHUS fpouecca Ha BBICOKOM
JIOBaHHWI; HaBBIKAM | JaM OMOJIOrHYec- HCCIICAOBAaHU HA YPOBHE.
CaMOCTOSTEIBHOIO KHX MCCIIEI0Ba- OCHOB€ ITPUMECHEHUA
MPOBEACHUSI  HCCIIe- | HUM; HaBbIKaM METOJI0B HAOIFOEHUS
JIOBaHUS HA OCHOBE | CAMOCTOSITCIBHOTO | M OKCIICPUMCHTA;
NPUMEHEHHsS  METO- | IPOBENEHMS UCCile- | HaBbIKaMm cOopa,
JIOB HAONIONEHUS W | JOBAHUS HA OCHOBe | OOpabOTKH,aHaIN3a U
JKCIIEPUMEHTA} MIPAUMEHEHUS METO- | CHCTEMaTH3aInu
HaBBIKaM cOopa, 00- | 10B HabmroneHus 1 | MHMOpMaIMy 1o 6Ko-
paboTKH,aHaNM3a W | DKCIICPUMEHTA; JIOTMH C HECYIICCTBCH-
cHCTeMaTH3aI N HaBbIKaM cOopa, HBIMH OIIMOKaMHU
rHpOpMALTIH 1o | oO6paboTKH,aHaHM3a
ouonoruu U CUCTEMATU3aIUH

nH(OpMAITIH 110

ouonoruu ¢

CYIIECTBCHHBIMU

in (Vi

Ymenus OtcyrcTBUE YMeeT onpenensaTh |YMeeT OIpeneiaTh 'YMeeT oInpeensTh

YMEHUU, COBpPEMEHHBIE COBpPEMEHHEBIE COBpPEMEHHEBIE
MPELYCMOTPEHHBIX | IIPEACTABICHUS MpeJICTaBICHUS 00 MpeJICTaBICHUS 00
JTAHHOM 00 OCHOBax OMO- | OCHOBaxX OMOTEXHO- | OCHOBaX OMOTEXHOJOTH-
KOMITIETEHITUEH TEXHOJIOTHYECKUX | JIOTUYECKUX IIPOU3- | YECKUX IPOU3BOJICTB,

MIPOU3BOJCTB, BOJICTB, COBPEMEHHbBIC | COBPEMEHHBIE KCIIEPH-

COBPCMCHHBIC 9KCINCPUMECHTAJILHBIC MCHTAaJIbHBIC MCTOABI pa-

9KCIIEPUMEHTANIb- MEeTObI paboT ¢ 60T ¢ 6MOTOrNYEeCKUMU
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HBIE METOBI pa- OMONOTHYECKUMU 00BbeKTaMu; OObSICHEHUTh
00T ¢ Ouosnoruyec- | OOBEKTAMH; SIBJICHHS, TIPOLIECCHI, CBSI3H
KUMH O0BCKTaMH; OOBSICHCHUTb SIBIICHHS, | W OTHOILCHMS, BBISBIISICMBIC
OOBSCHEHUTB SIBIIE- | MPOLECCHI, CBSI3U U B XOJI¢ HCCIICAOBaHMS;
HUA, IIPOLECCHI, OTHOUIICHN S, BBISIBIIA- U3JI0KUTHh U aHaJII/ISI/IpO—
CBSI3H Y OTHOIIIC- eMbIe B XOJIe UCCTIEI0- | BaTh 0a30BYIO HH(pOpPMa-
HUSI, BBISIBIISIEMBIE B | BaHMS; U3JIOKUTH U IIHIO0 B 00IaCTH OHOIOTH-
X0J¢ uccCieaoBa- aHaIM3UpoBaTh 6a30- YECKHUX HAyK, OCHOBHBIC
HUS, U3TI0KHUTD U BYIO HH(POPMALIHIO B METO/IbI OMOJIOTHYECKUX
AHAJIM3UPOBATh objacTu Ouoornyec- | MCCIEIOBaHUIA;

0a3oByr0 MH(pOpPMa- | KUX HAyK, OCHOBHBIC CaMOCTOSITEIIBHO

U0 B o0JacTu METO/IbI OMOJIOTHYEeC- | MPOBOAUTD HCCICOBAHUS
OHMOIOTHYECKUX KUX HCCIIEIOBAHUM; Ha OCHOBE MTPUMEHEHUS
HayK, OCHOBHBIE CaMOCTOSITEIBHO METO/IOB HAOIOACHUS 1
METO/IbI OMOJIOTH- | TIPOBOJUTH UCCIIENO- 9KCIIepUMEHTa; cOOpaTh,
YECKUX MCCIICJI0BA- | BAHUS Ha OCHOBE 00paboTaTh, aHAU3UPO-
HI/II\/'I, IMPUMCHECHUA METOI0B BaTbh U CUCTEMATU3UPO-
CaMOCTOSITEITHHO HaOIOIeHNS U BaTh HH(POPMAITUIO 110
MPOBOJIUTH KICCTIe- | IKCIIEPUMEHTa; Omonoruu xoporro 6e3

JIOBaHUS HA OCHOBE | coOpaTh, 00paboTaTh, | OMmMOOK
IIPUMCHEHU A METO- AHAJIU3UPOBATh U
JIOB HAOJIIOJICHUS M | CHCTEMaTU3UPOBATh

JKCIEPUMEHTA; UHPOPMAITHIO 1O
cobpatb, 0Opabo- OHOJIOTHH XOPOIIIO C
TaTh, aHaAJIU3UPO- omrOKaMu

BaTb U CUCTEMATH-
3UpoBaTh WHMOP-
Mall{Io 110 OMOJIO-
UM c1abo

HaBbIkn OtcyrcTBHE wm |Bimaneer HaBpikamMu (BrnaneeT HaBhIkaMu — |BriageeT HaBRIKAMU

HaJIM4ue NPUMEHEHUS COB- | IPUMEHEHUS COBpe- MIPUMEHEHUS COBPEMEH-
(hparMeHTapHBIX PEMEHHBIX JKCITe- MEHHBIX JKCIICPH- HBIX DKCITEPUMEHTATBHBIX
HAaBBIKOB PUMEHTATHLHBIX MEHTATBHBIX METOJIOB | METOMOB pabOTHI ¢ OMOJIO-
IPEAYCMOTPEHHBIX | METO/IOB PabOThI C | PabOTHI C OHONIOrHYEC- | THYECKUMH 00BhEKTaMH;
JAHHO OHOIOTHYECKUMU KHMH OOBEKTAMU; 00BSICHEHHUS SIBJICHUH,
KOMITeTeHIHel 00BEKTAMU; 00BSICHEHUS ﬂBne}EHI/I, l'IpOI_[eCCOB: CBsI3el U
OOBSICHEHUS SIBJIe- | TPOIIECCOB, CBSA3EU U OTHOILICHUH, BBIBIIIEMBIX
HHUI, IPOLIECCOB, OTHOIIICHHH, BEISIBIIS- B XO/¢ UCCICIOBaHNUM;
CBSI3ed U OTHOIIIE- E€MEIX B XOJIe ucclie- W3JI0KEHHUS ¥ aHaIM3a
HUH, BEISIBISIEMBIX JIOBAHUM; U3JI0KCHHUS 0a30Boi MHPOPMALIMHU B
B XOJI€ MCCIIENOBA- | W aHajm3a 0a30Boil 001acTH OMOJOTHYECKUX
HU; M3JI0KCHUA M | pH(OpMAIMK B 001ac- | HAyK, OCHOBHBIX METOJIOB
a”aau3a 6a30BoOU TH OUOJIOTHYECKUX OHOJIOTHYECKHUX HUCCIIEN0-
nH(pOpMaINH B HayK, OCHOBHBIX Me- BaHUI; CAMOCTOSATEILHO
oOactv OMONOTH- | TOMOB OMOJIOTMYECKUX | TPOBOAUTH HCCIIETOBAHIS
YECKUX HayK, OC- HCCJICIOBAHMIA; Ha OCHOBE ITPUMEHEHUS
HOBHBIX METOJIOB CaMOCTOSITEIIEHO METOJI0B HAOIIOICHHS U
OHOJIOrHYECKUX MIPOBOJTUTH HCCIIENO- SKCIEpUMEHTA; COOPaTh,
HCCJICIOBAHMIA; BaHUS HA OCHOBE 00paboTaTh, aHATM3HPO-
CaMOCTOSITEIIEHO MPUMEHEHHSI METO/IOB | BaTh U CHCTEMAaTH3UPO-
MIPOBOJIUTH MICCIIe- | HAONFIONEHUS W OKCIle- | BaTh MH(OPMAIUIO IO
JIOBaHUS HA OCHOBE | pPUMEHTa; COOpaTh, Ouonoruu riry0oKo U B
MIPUMEHEHUSI METO- | 00paboTaTh, aHAM3U- | TIOJTHOM O0BeMe
JIOB HAOMIOZICHUSI M | pOBaTh M CUCTEMATH-
JKCIIEPUMEHTA 3upoBaTh HH(OpMa-

co0patb, 00pabo- IIUIO 110 OMOJIOTHH B
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TaTh, aHAJTH3UPO- JOCTaTOYHOM 00BbeMe
BaTh U CUCTEMATH-
3UpoBaTh HHPOP-
MaIuIo 1o Ouoio-
UM Ha HU3KOM
ypOBHE

7.3. TunoBble KOHTPOJIbHbIE
3a/laHNSA

Tecmbl Ona meKyuwye2co KOHmpon

1) MuKpoOpraHu3Mbl, He UMEIOIIHE O(POPMIIEHHOTO SIpa
2)OTHOCSTCS K dyKaproTam

3) UmeroT siiepHyro 0007I0UKY

4) IMe10T Kancum

5) Menpuaiiuie, He BUIMMBIEC B CBETOBOM MUKPOCKOTIE YaCTHIIHI
2. DyHKIUS KaNCyJibl 0aKTepuii:

1) CoCcTOUT U3 NTUIIHIIOB

2) 3amumiaeT ot GarouToB

3) Xapakrepu3yeTcs KHCIOTOYCTOMUYHUBOCTHIO
4) 910 OENKOBBIN BHEIIHH CIOM [IUTOIIA3MbI
S)YuyacTByer B JeneHUN

3. KileTouHasi cTeHKa DaKkTepuii:

1) ITpounas, ynpyrasi CTpyKTypa

2)Causucroe obpazoBaHue

3) COCTOUT TONABKO U3 JIMITUJOB

4) CoCTOUT TOJIBLKO U3 OeIKa

5) Cioco6CTBYET COXpaHEHUIO BUIA

4. MMKPOKOKKH pacnoJiaralorcsi B Ma3ke:

1) OIMHOYHO

2)rmonapHo

3) c 0OpazoBaHUEM MAKETOB, TIOKOB

4)B BUJE LICTIOYECK

5) B BUJI€ I'PO3/Ib€B BUHOTpaJa

5. IMIUVIOKOKKHU Pacmosiaralrcsi B Ma3ke:

1) OIMHOYHO

2)rmonapHo

3) c 0Opa30BaHHUEM ITAKETOB, TIOKOB

4)B BUIE LIETIOYEK

5) B BUJI€ I'PO3/Ib€B BUHOTpaJa

6. Kakyo ¢popmy umMer0T cnupoxerbl:

1) mapoBHIHYIO

2)HUTEBHUIHYIO

3)NaJ04YKOBUIHYIO

4)KOHYCOBHIHYIO

5)u3BUTYIO

7. Kak Ha3bIBalOTCA KOKKH, PACNIOJIATA0IIHECS B BU/E IPO3/1beB BUHOIPaaa:
1) CTPENTOKOKKHA

2)cTaUIOKOKKU

3)capuuHsbl

4) GaIMILIBI
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5) MUKPOKOKKH

8. Kak Ha3bIBalOTCA KOKKH, PACHoJIaralommecs Heno4Kkamm:
1)caprunbl

2) MUKPOKOKKH

3)CTPEeNnTOKOKKHI

4)cTahMITOKOKKH

5)0anunisl

9. ®opMbl DaKTepHii:

1) rapoByuHAsA, NAJIOYKOBUIHAS, U3BUTAS

2)mapoBuIHas, KOHYCOBUJIHAS, U3BUTAs

3)myneBuHas, HUTEBUIHAS, KyOuueckas

4)nanoykoBUIHAS, U3BUTAs, KyOUUuecKas

S)npsiMbie, KyOUYECKHUE U MIaPOBUIHBIC

10. Pazmepsl 0aKkTepuii N3MepsSIlOTCS B ©

1) HaHOMETpax

2)caHTUMETpax

3)MIILIMMETpax

4)anrcrpemax

5)MHKpoMeTpax

11. Opraunesia 6aKkTepuii, npensiTCTBYOIAasA paromurosy:
1)kamncyna

2) criopa

3) KJIETOYHAsI CTCHKa

4)KTyTUKH

S)uTornazma

12. Ilpenmet u3ydyeHusi MeIMIMHCKOH MUKPOOHOJIOT M

1) doTobakTepun

2) ®uTONaTOreHHbIE MUKPOOPraHU3MBI

3) [IaToreHHple ¥ yCIOBHO NATOT€HHBIE MUKPOOPTraHNU3MbI
4)Pacrenus

S)I'ensMUHTBI

13. B kako# BeT OKPAMIMBAKOTCH IPAMOTPHUIIATE/IbHbIE OaKTepHu:
1) 3eneHbIH

2)KopuuHeBbrii

3)XKentorit

4)Cunnit

5)KpacHslii

14. OnTuMajbHasi TEeMIIepaTypa Uit MHKY0Aal My NAaTOreHHbIX 0aKTepHil:
1)46"0

2)20M0C

3)5270C

4)0M0C

5)C3770C

15. OCHOBHOIi TAKCOHOMHYECKOH eIMHNLeH B MUKPOOHOJIOTUH ABJISICTCS:
1) Bung

2)Pon

3) CeMelCTBO

HIlopsaok

5)Kiacc

16. HazoBuTE OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBI 0AKTepPHAILHON KJIETKH:
1) IuddepenumpoanHoe sapo

2) AuddysHo pacnonoxkeHHas saepHas CyOCTaHIUSA
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3) IIIurmoBUAHBIN OTPOCTOK

4)Karcun

5)2neMeHTapHbIe Telblia

17. B kakoii IBeT OKPALIMBAIOTCS TPAMIIOJI0KUTEIbHbIE 0aAKTepHu:
1) 3eNeHbIi

2)KOpUYHEBBIN

3)KenThIit

4)buoneToBbIit

5)KpacHbIi

18. Tunbl AbIXaHUsA OaKTEpMii:

1) A3poOHBIii 1 aHA3POOHBII

2)XumHuueckui 1 pu3nYecKuit
3)Xumudeckui 1 OUOJOTUUECKUN

4) OKMCANTENBHBINA U BOCCTAaHOBUTEIBLHBII
S)®usndeckuit ¥ OUOIOTUYECKUMA
19.Ana3po0b1:

1) 175t pocta TpeOyIOT KHCIOpOT

2) PacTyT Ha mpOCTHIX MUTATENBHBIX Cpeaax
3)['pamoTpuLiaTeIbHBIE

4) TpeOytoT yaaneHusi CBOOOTHOTO KUCIOPOa
5) nst pocta Tpedyror CO™2

20. CaHuTapHO-NIOKA3aTeJbHBIMH MHKPOOPTAaHU3MAMH BO/IbI SIBJISIIOTCS:
1) KumIeyHas majouka

2) ciopooOpasyrorue OakTepru

3) XOJIEpHBIN BUOPHOH

4)mpocrenme

S)rpulsr

21. Bua apo0OHO# cTepuiin3anum:

1) aBTOKIIaBUpPOBaHUE

2)macrepu3anus

3)kursiaeHue

4) THHIAIU3aLus

S)bwibTpoBanue

22. '1aBHBIM pe3epByapoM MHKPOOPIraHM3MOB B OKPY Kalouleil cpeae ABJIseTCs:
1) Teno uenoBeka

2)Bona

3)[TouBa

4)Bo3nyx

5)TennokpoBHBIC KUBOTHBIC

23. CaHuTapHO-NOKa3aTeJbHbIH MUKPOOPraHU3M BO3/1yXa:
DIIporeit

2) MEHUHTOKOKK

3) Kumeunas manodka

4)OHTEpOKOKK

5)3010THCTBIN CTAPUIOKOKK

24. TepmocTaTt HCHOIB3YeTCH MJIS:

1) BerpamnBaHust MUKpOOPraHU3MOB
2)Crepunn3zaiuu 1a00paTopHOi OCY 1B

3) Crepunu3anii XupypruueckKux MHCTPYMEHTOB
4)Crepunu3aiuu MUTaTeIbHBIX CPEJT
5)Ctumynsnuu crnopooOpazoBaHus OaKTepHii
25. Cnopsl 0anM1J1 HOrM0AOT NMPH:
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1) [leiictBum 6aktepuodara

2)1nuTensHOM BBICYIITUBAHUHN

3)ABTOKJIaBUPOBAaHUU

4) JInopmnmzanuu

5) Iacrepuzauuu

26. K ne3un¢unupynommm pacTBoOpaM OTHOCUTCH:
1)Xnopamux

2) CepHas KucloTa

3)BaxiuHsl

4) DK30TOKCHHBI

5) UIMMyHHBIE CBIBOPOTKH

27. 3acayru IlacTepa B MUKPOOMOJIOTHH

1) OTKpBITHE BUPYCOB

2)Pa3paboTka nmacTepusaiuu

3) OTKpbITHE BO3OYAUTEINS TyOepKyie3a

4) BocripounsBen 3KcrepyUMEHTaIbHBINA cuuimc

5) OTKpBITHE BO30OYIUTEINS XOIEPHI

28. OCHOBHO¥ TAKCOHOMUYECKUI METO OKPACKH OaKTepuii:
1) ITo Heticcepy

2) Ilo I'pamy

3) ITo Mopo3oBy

4)Tlo Jledhdpmepy

5) o Byppu-I'uncy

29. K sKMJAKMM MUTATEJIbHBIM CPeJaM OTHOCHAT:
1)MsiconenToHHBIN arap

2)Cpena DHAO

3) KpoBsHoii arap

4) MsiconienTOHHBIN OYyThOH

5)’KenTouHo-coJieBoii arap

30. Ucnosib30BaHUE JHEPTHH COJTHEYHOI'0 CBETA XapaKTEePHO JJIs:
1) 'ereporpodon

2)ABTOTpOohoB

3)DotoTpodos

4)Xemotpodos

5)MerarpodoB

31. CannTapHo-noKa3are/ibHble MUKPOOPTaHU3MBbI II0YBBI:
1) V. cholerae

2)M. leprae

3) Cl. Perfringens

4) Str. pyogenes

5)Corynebacterium

32. I1aToreHHbIe MUKPOOBI, NINTEJIHLHO COXPAHAIOLIMECS B NOYBe:
1) MEHUHT OKOKKH

2)Knoctpunuu

3)uremnmst

4)Kumeuynas mamouka

5)CTpenToKOKKH

33. Komn-nnaekc BoabI:

1) Haumenp1mii 06beM Bojibl, B KOTopoM 0OHapykuBaetcs BI'KII
2)KonnuecTBo MaToreHHbIX MUKPOOOB B 1 Mt
3)KommuectBo BI'KII B 1 M

4)Konunuecto BI'KII B 1 tutpe BobI
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5)KomuyectBo Me30puIbHBIX OakTepuii B 1 M
34. CannrapHo-noka3arebHble MUKPOOBI BOIbI:
1) [lepdpunrenc
2) XomnepHblii BHOPHUOH
3)OHTEPOKOKKHU
4)Kuieunas najoyka
5)CTpenToKOKKH
35. CannTapHo-noka3arejibHble MUKPOOBI BO3IyXa:
1) ITpoTeii, CHHETHOWHAA NTAJI0YKa
2)MEHUHIOKOKK, CTa(pUIOKOKK
3) Kuieunas nanouka, CTpETOKOKKI
4)'eMOIUTHYECKUH CTPENTOKOKK, 30JIOTUCTBIN CTAhUITOKOKK
5)Tyb6epkyne3nas majoyka, KOpuHeOaKTepuu
36. [IpencraBuTesiMi HOPMAJILHOH MUKPO(I0PbI KUIIEYHUKA ABJIAIOTCH:
1) Bpyuemist
2)Kopunebaxkrepun
3)JIakrobakrepun
4)CanbMOHEIUTBI
S)Iuremnmsi
37. HazoBurte 3a00;1eBaHNe, KOTOPOE MOKeT NepeaaBaThCcs Yepe3 MoUBY:
1) rpunm
2)MEHUHTUT
3)roHopes
4)reprniernueckas HHPEKIUS
5)cTonOHsIK
Kiroun k Tectam no pasaeay 1
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33 +

34

35

36 +

37

Pa3nen 2. YacTHast MUKPOOH0JIOTHSI

1. Bupuon npeacraBJsier co0oii:

1) mostekyny /IHK

2) mostekyny PHK

3)kancun

4)MOTHOLIEHHYIO BUPYCHYIO YaCTHILY
S)cymnepkarcu

2. Bupycsr:

1) OTHOCSITCSl K dyKapuoTam

2) Pactenus He mopaxaror

3) UmeroT sApo ¢ simepHOit 0007I09KOM
4) B maToJyioruu 4eiaoBeKa HE y4acTBYIOT
5) Menbuaiiiie MUKpOOPraHM3Mbl, HE UIMEIOIIKE KIIETOUHOTO CTPOECHUS
3. Pa3Mepbl BUPHMOHA U3MEPSAIOTCH:
1)Hanometpax

2) Mumumerpax

3)Cantumerpax

4)Anrcrpemax

5)MukpomeTpax

4. Jlist BUPYCOB XapaKTepPHO:

1) I[Tapa3uTupyroT BHYTPH KIETKU
2)Pa3MHOXKar0TCs 1eTICHUEM

3) UMeroT KIeTOYHOE CTPOEHUE
4)PacTyT TOJBKO B @3pOOHBIX YCIOBUAX
5) O6pa3yroT Criopbl

5. BUpychI KyJIbTHBHPYIOT Ha:

1) MITA

2) TkaHeBBIX KyJIbTypax

3)MIIb

4) Cpene Kutra-Taporu

5) KpoBsiHom arape

6. bBakreprodaru mapasuTupyor Ha:
1) Bupycax

2)baxrepusix

3)Kierkax yenoBeka

4) Knerkax pacteHuit

5) Knerkax >kMBOTHBIX

7. CTpoeHue BUPYCOB H3y4aeTCsi C IOMOIIBIO:
1) DnexTpodopesa Ha Oymare
2)251eKTPOHHON MUKPOCKOIIMH

3) YieTpadguoneToBoit MUKPOCKOTTHH
4)TeMHOTNIOJIbHONW MUKPOCKOIINN
5)JIxOMUHUCIIEHTHO MUKPOCKOTIUU

8. DepMeHTAMH BUPYCOB SIBJISIFOTCH:
1) Anpaonasa
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2) ITna3mokoarymnasza

3)'manyponugasza

4) IHK-3aBucumas JIHK-nonumepasza

5)JIumnaza

9. ITo cnennpuyHocTH AeHcTBHA aru pa3au4arT:

1) Tunocnenudryaeckue

2)ABUpYJIEHTHBIE

3) BupysieHTHBIE

4) IIpodarn

5) AHK-renomusbie daru

10. Bupychbl pa3MHOKaIOTCH:

1) bunapHbIM fneneHneM

2)CerMeHTHpPOBaHUEM

3) AIuCHIOHKTUBHBIM CITIOCOOOM

4)[1ouxkoBaHnEM

5)IlonoBbIM myTEM

11. bakrepuodaru xapakTepu3yrTCs:

1) ConmepxaHueM pa3IuyHbIX HYKJIEHMHOBBIX KUCIOT
2)AGCOIOTHBIM BHYTPUKIIETOUHBIM Mapa3uTU3MOM
3)KnerouHoiil opranu3zamueit

4) KynbTUBHpOBaHMEM Ha MPOCTHIX MUTATENLHBIX Cpeiax

5) HarmurieM BHYTPUKIIETOYHBIX BKJIFOUEHUN

12. K xapakTepucTuke BUPYCOB OTHOCUTCSH:

1) OnHOKIIETOUHBIE (POPMBI JKU3HU

2)"Nudexrmonnbie" OEMKOBBIC YaCTHIIBI

3)JIumieHs! reHeTHYeCKOro MaTeprasa

4)Pa3MHOKaIOTCS BHE KIIETKH

5)He ciocoOHBI pa3MHOKATHCS BHE )KUBOU KIIETKH

13. MyTauuu XapakTepu3ylTcs:

1) ©eHOTUITNYECKOH N3MEHYUBOCTBIO

2) TouedHbIMH ¥ y4aCTKOBbIMU M3MeHeHusiMu B JJHK

3) [lepenaueii reHETUUECKOTO MaTepUaia ¢ MOMOIIbIO YMEPEHHOTO (hara
4)IIepenayeil reHeTHUECKOTO MaTepHala Mpy MOMOIIH MOJIOBOTO (akTopa
5)Ilepenaueii reHETHYECKOTO MaTepralia IpH HEMOCPEICTBEHHOM KOHTAKTe
14. 'eneTn4eckne peKOMOMHALUU:

1) Jlnccoumanusi, KOHbOTralus

2) Tparcdopmarsi, TpaHCAYKIUSI, KOHbIOTAIUS

3)Myranus, MoauduKamnus

4) AyruiiKanus, Jeaeuust

5)/enens, TpaHcBepcus

15. CymiHOCTh reHeTH4eCKHUX PEeKOMOMHAILIMI 3aK/II04aeTCH B:
1) O6GMeHe reHeTUYECKUM MaTepHaIoM MEXTy ABYMS KJIETKaMH, HECYIIUMU KOMOMHAIUIO [€HOB
POIUTENBCKUX KIETOK

2) [ToBopoTe yuactka xpomocomsl Ha 180 rpagycos
3)M3MeHeHnH NOCIeJ0BATENbHOCTH HYKJICOTH IOB

4) I3MeHeHnH CBOMCTB MUKp0o0a, He COMPOBOXKIAIOIINECS HAPYILIEHHEM B F€HETH-UYECKOM
amrmapare MUKpoOa

5) [lepemenieHne yqacTka XpoOMOCOMBI B IpYrOoi paiioH

16. LleHTpaabHBIH OPraH HMMYHHO# CHCTEMBI:

1) KocTHBII MO3T

2)Cene3enka

3)JIumdoy3zisl
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4)I'enaTonuThI

5) KyndepoBckue KieTku

17. K MMMYHOKOMIIETEHTHBIM KJIETKAM OTHOCSITCS:

1) OpuTponUTHI

2)Makpodaru

3)TpoMOOIHTEI

4) ' UCTHOLUTHI

5)'enatonuTsl

18. IleHTpPAJILHBIN OPraH MMMYHHOH CHCTEMbI 3TO:

1) BIIIOYKOBas skere3ar MO y3ITbI

2)cene3eHka

3)mumboy3IIbI

4)renaTouUThI

S)kyrdepoBcKre KIETKH

19. IIpu 100aBIeHNH FeMOJIUTHYECKOH CHCTEMBbI B MIPOOMPKe ¢ 0aKTepPUOJIOTnYec
Koil cucremoit AI'+AT npousomesa remosun3. O Kakoi peakiuu UIeT peyb:
HUDA

2) [P

3) PCK

4) QIOKYIAIUA

5)PUD

20. Peakuuio arrJIlOTUHAIMUA NPUMEHSIOT IS

1) Onipenenenns MUKpOOPraHU3MOB BO BHEIITHEHN Cpefie

2)naukanuu GakTepuid

3) naukanuu BUpyCOB

4) CepotmarHoCTUKY WH()EKIIMOHHBIX 32001€BaHHIA

5)Onpenenenuns dhanbcupUKAIIU TPOTYKTOB

21. IlpoHNKHOBEHHE MUKPOOPraHM3Ma B MAKPOOPTraHU3M C lajibHelIIel ero
KOJIOHU3alUell M KIMHUYeCKUMU NMPOsIBJIEHUsIMH, Ha3bIBAETCH:

1) Uuadexmus

2) Meraboausm

3)Cum6mo03

4)MyTyanusm

5)KommeHcanmzm

22. Ilepuoabl HH(PEKIUOHHOTO 3200/ I€BAHUS:

1) UuBazus

2)ManudectHas

3)PexomOuHaIus

4)CenTUKOIMEeMHS

5) PexoHBajecIieHIus

23. K xapakrepuctuke nHGUUIHPYIOLIEH 10361 BO30yAUTEIsI OTHOCHTCS:
1) MexnyHapoAHbIE €UHHIIBI

2) MunumansHast MHruOUpytomias konuentpanus (MUK)

3) MuHMMAaNbHOE KOJTHYECTBO MUKPOOHBIX KIIETOK, CIIOCOOHBIX BHI3BATh MH(EKIIHNOHHBII
npoiiecc

4) konmn4ecTBO KoJoHuu oopazyromux eauauil (KOE)

5) 3aBUCHUT OT CIIEKTpa ACHCTBUS aHTHOMOTHKA

24. Ykaxure (popmy HH(PEKIHU B 3aBUCHMOCTH OT €€ HCTOYHHKA BOSHUKHOBEHHS:
1)2HporenHas

2) AHTPONIOHO3HAs

3)CentuxkonueMust

4)DK30reHHas
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5)bakrepuemus

25. Oxapakrepu3yiiTe cynepuH(peKIuIo:

1) [ToBTOpHOE 3apaXKEHHE TEM K€ BO30YAUTEIIEM MOCIIE BBI3OPOBICHNUS 3a00ICBAaHHS
2)3apakeHue BO30YyAUTEIEM, BBIICIISIONIAM YK30 TOKCUH

3)IIoBTOpHOE 3apaxkKeHue TEM K€ BO30YIUTEIEM 10 TUKBUIAIINHU IEPBUYHOTO 3a00JI€BaAHUS
4)Bo3HukaeT npu 3a00J€BaHUSAX CO CTOMKUM UMMYHUTETOM

5)Bo3MoHa 32 CYEeT HOPMAITbHOW MUKPO(IIOPBI

26. K xapakTepHbIM YepTaM HH(EKIMOHHOT0 3200/IeBAHUSA OTHOCUTCS:

1) ATpodust MBI

2) ATpodust KHIIEUHUKA

3)['unepTpodus mpaBoro xeyaouka

4)PazButre nocTuH(GEKIMOHHOIO IMMYHUTETA

5)'unepTpodus 1€BOro KemyaouKa

27. IpoHUKHOBeHHE MUKPOOPIraHM3Ma B MAKPOOPIraHMU3M € IaJIbHEeH MM Pa3MHOKEeHHEM,
Ha3bIBACTCSH:

1) KOMMEeHCcaTU3M

2)MeTabosn3M

3)cum6mo3

4)MyTyanu3m

S)undexuus

28. I1aToreHHsli pakTOp MUKPOOPIraHU3MOB, IPOABJISIOIIUICA KaK IIyCKOBOM Mexa
HHM3M MH(}EKIIMOHHOr0 nmpouecca:

1) nHBaA3UA

2)arpeccus

3)anre3ust

4)enerparus

S)xeMoTakcuc

29. Jlsisi He3aBepIIEHHOI0 (PATOLMTO32 XapAKTEPHO OTCYTCTBHE CTAANHU:

1) XemMoTakcuca

2)Anresun

3)BHYTpHKIETOYHOTO IepEBaAPUBAHMS

4)3axBara

5)BHYTpUKIIETOYHOTO Pa3MHOXKEHUs, (ParoUTUPyeMOro MUKpooa

30. BUpYJICHTHOCTHL MUKPOOPIraHU3MOB II0KA3aTe/b:

1) He siBnsieTcs hakTopoM MaTOreHHOCTH

2) CreneHy MaTOreHHOCTH MUKPOOPTraHU3MOB

3) SIBnsieTcs ciieACTBUEM MYTallUU

4) He MeHsieTcs py NacCUpOBaHUU Ha )KUBOTHBIX

5) 3aBHCUT OT 00pa30BaHUS KOMILICKCA aHTUT €H-aHTUTETIO0

Kioun k TecraM nmo pasaeny 2

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

12 +

13 +

14 +

15 +

16 +

17 +

18 +

19 +

20 +

21 +

22 +

23 +

24 +

25 +

26 +

27 +

28 +

29 +

30 +

YT1BEpxKaaro:
3aB. Kadenpoit,
Cakuaubupos O.I1.,
poToKoJI No7
ot 14.03.2025 r.

Bomnpochel K 3a4eTy ¢ OLEHKOM

1. OnpeneneHue MUKpoOHOJIOTHH, KaK HayKu. [IpenMer u 3agaun
MHUKPOOHOJIOTUH.

2. Ponb JL.Ilactepa, A.JIleBenryka, 1.Meunnkosa, C.B.BuHorpazackoro B
Pa3BUTHUH MHUKPOOHOJIOTHH.

3. —Mopdomnoruueckuii neprol B pa3BUTHH MUKPOOHOJIOTHUH.

4. —Dxonoro-puznonoruueckuiil nepuos B pa3BUTUN MUKPOOHOIOTHH.

5. Mopdonorus 6axtepuii. DopMbl 1 pa3Mepbl OaKTEPUATEHON KIECTKH.

6. CTpoeHHE U XUMUYECKHUI COCTaB MPOKAPUOTHUECKOUN KIIETKH.

7. Knero4Has cTeHKa TpallMJIMKYTHBIX U GUPMaKyTHBIX OakTepuu. MexaHu3m
Y TeOpus OKpacku 1o I'pamy.

8. Brurouenus 6akrepuanbHoOn KieTku. CocTa, opranu3anus, QyHKIHH,
METO/bI BBISIBJICHUS.

9. CrtpoeHue KryTuka, Tuii. TUIbl JBUKEHUSI MUKPOOOB. MeTO bl U3yUYEHUS
JBUKEHUS

10. Kanicyna 6akrepuii. 3HaueHue. MeTo bl BBISIBJICHUSI.

11. XKrytuku, pumOpuu Oaktepuil. CtpoeHue, QyHKIIUU, MEXaHU3M JIBUKECHUSI.

12. Tunbl nBUxKEeHUs y MUKpOOOB. Takcuc . MeTopl u3yueHus JBUKECHUS
MUKPOOPTaHU3MOB.

13. Cnopsl u ciopooOpazoBanue 6akrepuil. Bapuantsl nokosimuxcs Gopm
Oaktepuil. MeTo/ bl BBISIBIICHUS.
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14. OcHOBHBIE NPUHLUIIBI KJIAaCCU(PUKALUU OaKTEPHUIL.

15. Mopdonorus akTHHOMHIIETOB U TPUOOB.

16. PasmHoxeHHne TpuOOB. DKoJIOrHYecKas poJib B Ipupoae. MeTo bl u3ydeHus
NPWKU3HEHHBIX MTPenapaToB rpuloB.

17. Apxen. OcOOEHHOCTH CTPOEHUSI.

18. Mukorna3msl u L-popmsl.

19. PukkeTcuu 1 XJ1aMuJIuu.

20. CTpoeHune APOKKEBOU KIETKU. Pa3MHOXKEHNE APOKIKEH.

21. Mopdonorust MUkpohopM BOJOPOCIIEH U MPOCTEHIITUX.
22. [utarenbhble cpenbl. Kmaccudukaiys mo coctaBy, Ha3HAYCHUIO.
TpeOOBaHUs, MPEAbIBISIEMbIC K TUTATEILHBIM CPEJIaM.
23. Huctble KyJIbTypbl MUKPOOPTraHU3MOB. METO/IbI MOJyYEHUSI M HAa3HAUYCHUE.
24. KynbTuBUpOBaHUE a3pOOHBIX M aHA3POOHBIX MUKPOOPTAaHU3MOB.
25. Kimaccuduxanys MUKPOOPTaHU3MOB T10 TUIIAM IMUTAHUS U CITIOcoOam
MOJTyYEHUSI SHEPTUH.
26. Poct mukpooprann3moB. OCHOBHBIE TTapaMeTPhl U 0COOEHHOCTH
OTZIeNIbHBIX (a3 pocra.
27. Poct GakTepuii B HEMPEPHIBHBIX U MEPUOANUCCKUX KYJIbTypax.
28. lleiicTBUE PU3NYECKUX U XUMUYECKUX (DAKTOPOB HA POCT
MUKpPOOPTaHU3MOB.
29. Ilpuposa aHTUMUKPOOHBIX BEIIECTB U METO,IbI OTPEICICHUS
YYBCTBUTEIBHOCTH MUKPOOPTAaHU3MOB K aHTUOMOTHKAM.
30. [TonsaTHE O CTEpUIM3ALINY U AC3UH(DEKIIUH.
31. MeTabonu3m MUKpoOprann3MoB. OCHOBHBIE TIPE/ICTABICHUSI.
32. TpaHcnopT BEMIECTB y MPOKApPUOT. [ IoHATHE O MPOTOH-ABUKYIIEN CHIIE.
33. Ponb (hepMEHTOB B )KM3HEACATEIIHHOCTH MUKPOOPTaHU3MOB.
34. KoHCTUTYTUBHBIE 1 HHAYIIUOETbHBIC epMeHThl. Jlokanu3aius ¢epMeHTOB
B KJIETKE.
35. CriocoObI 3y4eHUs: ONOXUMUYECKON PETryIIsIuy MeTaboIn3mMa
MUKpPOOPTaHU3MOB.
36. DHepreTrueckue npoueccbl MUKpoopranu3MoB. Poibs AT® u ciocoOklI ee
oOpa3zoBaHMsL.
37. 3HaueHue UKIIa TPUKAPOOHOBBIX KHCIIOT, TNIMOKCAIATHOTO IITYHTA U
(bochOrIFOKOHATHOTO ITUKJIA B OMOCHHTETHYECKUX ITPOIIeCcCax.
38. AHOKCUTEHHBIN (POTOCUHTE3 Y MPOKAPHUOT. TPaHCTIOPT IIEKTPOHOB.
Uctounnk sueprun. [Ipumepsr.
39. OkcureHHsbIi (HOTOCHHTE3 Y TPOKAPUOT. TpaHCTIOPT IIEKTPOHOB.
Uctounnk sueprun. IIpumepsr.
40. AapobHoe apixanue 6aktepuil. CTpoeHue AbIXaTeIbHOM N Yy OaKTepHil.
41. AHa3poOHOe Japixanre. MUKpOOpraHu3Mbl, BOCCTAHABIUBAIOIIUE HUTPATHI,
CyJib(aThl U IPyTUe COCAUHEHUSI.
42. Onpenenenue nousatus —Opoxenuel. CnuproBoe OpoxkeHue,
MOJIOYHOKHUCIIOE TOMO- U reTepoepMeHTaTuBHOE OposkeHrne. MUKpoObI-
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YYaCTHHKHU.
43. OKuCaEHne 3THIIOBOTO CITUPTA, MACIITHOKUCIIOE Y IPOITMOHOBO-KHCIIOE
OpoxxeHre. MUKpOOBI-y4aCTHUKHY.
44. I'eHeTUYECKUH aIlapar MpoKapuoT.
45. OcOOEHHOCTH PEITMKALNY, TPAHCKPHUIILIUH, TPAHCIISIIIUH.
46. TpancpopMmalus y NpoKapuoT. 3Ha4€HHUE.
47. Tpancoykuus y IpoOKapuoT. 3HaYEHUE.
48. Konproranus y npokapuoT. 3Ha4CHHE.
49. ITna3mMuasl ¥ Ipyrue BHEXPOMOCOMHBIE J€TEPMUHAHTbI
HACJEICTBEHHOCTH.
50. "'enoTunmyeckas u peHoTUINYECKast U3MEHUYUBOCTh. MyTanmoHHas
pUpOa U3MEHUYUBOCTH.
51. 'ennas unxenepus [Ipaktrnueckoe 3HaU€HUE YUEHUS O TEHETUKE
MUKPOOPTaHU3MOB.
52. Uctopus Bupycoaoruu. [IporcxoxkaeHrne BUpycoB, IPUPOia BUPYCOB.
[IproHBL.
53. CTpyKTypa 1 XUMHYECKUM COCTaB BUPYCOB.
54. KynbTUBUPOBAHUE U UHIUKALIMS BUPYCOB.
55. BzanmopencTBue BUpyca ¢ YyBCTBUTEIbHOM KIIETKOU. [IpoykTBHAS 1
UHTETpaTUBHASA UH(EKIIUS.
56. bakrepuodaru. Knaccudukamnus. BzaumoneicTBue ¢ KJIeTKOU
BUPYJICHTHBIX (Daros.
57. YMmepennsie 6aktepuodaru. BzanmoneicTBue ¢ kiieTko. JImzoreHusl.
®da3zoBasi KOHBEPCHS.
58. duTONaTOreHHbIE BUPYChl. MEXaHU3M 3apaKCHUSI pACTCHU BUPYCaAMH.
Bupowupbl.
59. DBomtoIMs MUKPOOHOTO Mapa3zutusma. [Iporcxoxknenne naToreHHbIX
rpuOOB.
60. ITaToreHHOCTh ¥ BUPYJIIEHTHOCTb.
61. MH(beKIMOHHBIHN mporiecc. Y CIIOBUS €r0 BOSHUKHOBEHUSI.
62. [Ipupoa u cBOKCTBA 3HA0- U 3K30TOKCUHOB.
63. AHTUT€HBI MUKPOOPTAaHU3MOB.
64. Hecnieruduueckue GpakTopsl pe3MCTEHTHOCTH OPTaHU3Ma YeJIoBEeKa
Y KUBOTHBIX.
65. Peakuuu arrmotuHannu. @eHOMEH, BUbI U 3HAUCHUE.
66. Peakunu npenunuranuu. @eHOMEH, BUIbI U 3HAYECHUE.
67. HopmanbHas mukpodaopa uyeaoBeKa 1 )KMBOTHBIX. buosornueckast
pOJib, CIOCOOBI U3YUYEHUSI.
68. MukpoOuosorust Bo3ayxa u mouBsl. CaHUTapHBIE UCCIIEIOBAHUS
BO3/1yXa U MOYBBI.
69. Mukpodopa Bopl. CaHUTapHBIC UCCIACAOBAHUS BOJIBI.
70. CuMOMOTHYECKHE aCCOIIMALIMM MUKPOOPTaHU3MOB. THUIIbI U PyHKIIHH
cUMOMO03a.
71. MukpoopraHuzMbl 1 MAaKpOOPraHU3MbI KAaK CHMOMOTHYECKHUE TAPTHEPHI.
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72. [IpoucxoxieHue KU3HHU, NepBUYHas KiieTka. COBpeMEHHbIE
MIPEACTABICHUS 00 3BOJIIOLMHS MUKPOOPTaHU3MOB.
73. Ucnionp30BaHHE MUKPOOPTraHU3MOB B OMOTEXHOJIOTUH.

7.4. MeTonnka oueHUBaHUsI 3HAHUI, yMeHHH, HABbIKOB

OueHka 3HaHWM, yMEHUW UM HABBIKOB M (WJIM) ONBITa JEATEIbHOCTH,
XapaKTEePU3YIOMIMX dTambl  (POPMUPOBAHUA KOMIIETCHIIMM TIO JUCHUILIIAHE
npoBoJATCcs B (opMe TEKYIIero KOHTPOJsS U MPOMEKYTOYHOM aTTECTallWU.
Tekylmuii KOHTPOJb MPOBOAMUTCS B TEYEHHE CEMECTpa C LEIbIO OMNpPEACICHUS
YPOBHSI YCBOEHUSI OOYYAIOMIUMHUCS 3HAHUU, (POPMHUPOBAHUS YMEHUM M HABHIKOB,
CBOCBPEMEHHOTO BBISIBJICHUSI TPENOJaBaTEIeM HEIOCTaTKOB B IOATOTOBKE
00ydJaromuXxcs U MPUHATHSI HEOOXOIUMBIX MEP IO €€ KOPPEKTHUPOBKE, a TAKXKE JIJIS
COBEPIIICHCTBOBAHUSI METOJIMKH OOyYeHHs, OpraHu3aiuu y4eOHOW paboThl u
OKa3aHUs UHJIUBUAYAJIBHOU MOMOIIY 00YyYarOIIMMHUCH.

Kpurtepun oneHKkH 3HAHMIl CTYJeHTOB NPHU NPOBeAeHUMH TeCTHPOBAHMS

OHeHKa «Ga4YTEHO>» BLBICTABIILICTCA IIPU YCIIOBHH IIPABUJIIBHOI'O OTBETA

cTyAeHTa He MeHee ueM 50% TeCTOBBIX 3aJaHUMH.
OueHka «He3a4TEeHO0» BBICTABIIACTCS MPU YCIOBUU IIPABUILHOT'O OTBETA
ctyaeHnTa meHnee uem 50% TeCTOBBIX 3aJJaHUM.

Kpurtepun ouieHKHM 0TBETOB HA 3a4eTe ¢ OLeHKOM

OLeHKa «OTJIMYHO» BBICTABIIACTCA CTYICHTY, KOTOPBIN:

1) riyboko, B TIOTHOM 00BEME OCBOWJ MPOTPAMMHBIM MaTepuall, W3JIaract
€ro Ha BBICOKOM HAyYHO-TEOPETHYECKOM YpPOBHE, H3Yy4WJ OO0S3aTEIbHYI0 H
JOIIOJIHUTENIBHYIO JINTEPATYPY, YMEET IPABUIBHO HWCIOJB30BaTh 3BaHUs IIpU
PErHOHAIIBHOM aHAJIN3€, OPUEHTUPYETCS B COBPEMEHHBIX MPpo0OIeMax OMOJIOTHH;

2) yMeNno TPUMEHSET TEOPEeTUYECKUE 3HaHHS 10 MHKPOOUOJIIOTHH TIPH
pEILICHUN MTPAKTUYECKUX 3a/a4;

3) BiIageeT COBPEMEHHBIMM METOJAAMU MCCJIEIOBAHUS B MHUKPOOHMOJIOTHH,
CaMOCTOSITEIbHO MOTOJHAET U OOHOBIISIET 3HAHUS B X0JI¢ Y4eOHOU paboThI;

4) mpu OCBELIEHMM BTOPOCTEIIEHHBIX BONPOCOB BO3MOXHBI OJIHA [IBE
HETOYHOCTH, KOTOpPBIE CTYJIEHT JIETKO MCIPAaBISIET IIOCIE  3aMEYaHUs
MPENOJABATEIS.

OLeHKY «XOpOLI0» MOJIyYaeT CTYyACHT, KOTOPBII:

1) packpeul coaepkaHue Bompoca B 00bemMe, MPEAyCMOTPEHHOM
MPOrpaMMOi, U3yUMJT 00513aTENIbHYIO JTUTEPATYPY MO MUKPOOUOJIOTUY;

2) rpaMOTHO U3JIOKUJI MaTEPHUal, BIaJIEeT TEPMUHOJIOTHEM;
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3) 3HaKOM C METOJaMH MCCIEOBaHUS B MHUKPOOHMOJIOTMHU, YMEET YBS3aTh
TEOPUIO C IIPAKTUKOM;

4) B U3J0KEHUU JOIYCTUI PsJi HETOUHOCTEH, HE MCKAXKAIOIIMX COJIECpKAHUS
OTBETa Ha BOIPOC.

OneHka «y10BJIeTBOPUTEIbHO)» CTABUTCS CTYJEHTY, KOTOPBIN:

1) ocBOWIJI IIpOrpaMMHBIN MaTepual Mo MUKPOOHOJIOTHH B 00beMe YyueOHHUKa,
o0nagaeT JOOCTAaTOYHBIMU JUIsl TMPOAOCJDKEHUS OOy4YeHHMs M MpEeACTOsALEeH
npodecCuOHanbHOMN NESITeTbHOCTH 3HAHUSAMHU, BBITOJIHWI TEKYIIUE 3aJaHuUs;

2) mpu OTBETE JOMYCTUJI HECYIIECTBEHHBbIE OIIMOKH, HETOYHOCTH,
HapylIeHUs  MOCJEAOBATENbHOCTH  W3JIOKEHUS ~ MaTepuana, HeJO0CTaTOYHO
apryMeHTHUPOBAHO U3JIOKUI TEOPETUYECKUE MOTOKEHUSI.

OrneHka «Hey10BJIETBOPUTEIbHO» BHICTABIISIETCS CTYJIEHTY, KOTOPBIIA:

1) oOHapyXun 3HaYUTENbHbIE MPOOENbl B 3HAHUM OCHOBHOTO MPOrPAMMHOTO
MaTepuana;

2) AONMYCTWJI NMPUHUUIUAIBHBIE OUIMOKM B BBIIIOJHEHUH TPEIYyCMOTPEHHBIX
pOrpaMMON 3aJIaHUM.

8. [lepeueHb OCHOBHO¥ U JONOJTHUTEIbHON Y4eOHOI JIMTEpPaTyphbl,
HEe00X0MMOi1 VIS OCBOCHMS I CHUIIHHBI

a) Ocnoenasn 1umepamypa

1.Bupycosioruss u OMOTEXHOJOTHUSI [DIEKTpOHHBIH pecypc]: yueb. / P.B.
benoycora [u np.]. — Dnekrpon. nan. —Cankr-IletepOypr : Jlans, 2018. — 220
c. https://e.lanbook.com/book/

2.T'opoxosa, C. C. OcHOBbI MUKPOOHOJIOTHH, MPOU3BOJCTBEHHON CAHUTAPUU H
TUTHEHBI: yueOHOe TTocodue. - 4-e u3f., crep. - Mocksa: U1 "Akanemus", 2012. —
64 c.

3.T'ocmanoB, P.I'. MukpoOuomorus [DneKkTpoHHbIN pecype] : yueOHOE Tocodue /
P.I'. 'ocmanos, A.K. I'anuymnun, A.X. Bonkos, A.W. UoparumoBa. — DJIEKTPOH.
naH. — CankTt-IletepOypr : Jlanb, 2017. — 496 c. https://e.lanbook.com/book/

4.Emues, B.T. MukpoOuonorus: y4eOHHUK ISl aKaJeMUYecKOoro OakanaBpuarta,
pek. YMO BO P® no arpoHom. 00pa3oBaHui0. - 8-€ W3A., UCTOP. U JOM. - M.:
MznatensctBo KOpaiit, 2017. — 445 c.

5.3bikuH, JI. ®. CoBpeMeHHbIE METOJbl B BETEPUHAPHONW MHUKPOOHOJIOTHU:
yaebHoe nocobue, nomym. MCX P®. - Mocksa : "KonocC", 2011. — 109 c.

6. Kucnenko, B. H. Ilpaktukym mo BeTepuHApHONH MHKPOOHOJIOTHH: y4eOHOE
nocobue, gomym. MCX P®. - Mocksa : "KomocC", 2005. - 232 c.

0) /lononnumenvnan 1umepamypa

7.benoycosa, P. B. [IpakTukyM 1o BeTepuHapHOU BUPYCOJIOTUH: yueOHOE
nocobue ais By30B, pekom. MCX P® / P. B. Benoycosa, H. 1. Tponenko, 3. A.
[IpeoOpaxenckas. - 3-u3f., nepepad. u gom. - Mocksa: "KonocC", 2006. — 248 c.


https://e.lanbook.com/book/103898
https://e.lanbook.com/book/91076

41

8. buorexnonorus: yueonuk, nonym. MCX PO / 1. B. Tuxonos, E. A. Pyban,
T. H. I'psasnoBa u ap.; nox pea. E. C. Boponuna. - CI16.: TMUOP/, 2005. — 792 c.

9. Bupycosorust u 6uotexHonorus [ AaeKTpoHHbIN pecypce] : yueb. / P.B.
benoycoga [u np.]. - DnextpoH. nan. -Cankr-IlerepOypr : Jlans, 2017. 220 c.
https://e.lanbook.com/book/91909

10. Tocmanos, P.I'. OcHoBBI yueHust 00 MHPEKUNUU U TPOTUBOMUKPOOHOM
umMmyHuTeTe [Dnextponnsiii pecypc] / P.I'. 'ocmanos, H.M. Koinbrues, A.A.
HoBunikuii. — Dnextpon. nad. — Cankrt-IletepOypr : Jlans, 2017. — 280 c.
https://e.lanbook.com/book/89928 .

11. Emues, B. T. Mukpo6uomnorus: yueoHuk, pekoM. ¥ MO o arpoHoM. 00pa3.

- 6-¢ u3a. uctp. - Mockaa : Ipoda, 2006. —444 c.
12. Mukpobuonorus : yueonuk, nonyum. MCX P® / O. JI. Cunopeunxo, E. T'.
bopucenko, A. A. Banbkoga, JI. U. BoitHo. - MockBa : UHOPA-M, 2005. — 287 c.

9. [lepeyenn pecypcoB UH(POPMAIMOHHO-TEJTEKOMMYHHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX VISl 0CBOCHUS TUCUUIITIMHBI(MOIYJIs1)

1. MUHHCTEPCTBO CEIbCKOTO X03sHicTBa PD.- mex.ru

2. Elibrary. ru (PUHII)- nayunas snekTpoHHas 6mbiuoreka. — MockBa,
http://elibrary.ru

3. Muposas nudposas 6udimoreka - https://www.wdl.org/ru/country/RU/
4. Hayunas 6u6nmoreka MI'Y umenu M.B. JlIomoHocoBa - http:/nbmgu.ru/

2000.

5. Poccuiickas rocyaapcTBeHHast 0MbinoTeka - rsl.ru
6. becrimaTHas a5eKTpoHHas OMOIMOTEKa - EMMHOE OKHO I0CTYIIa K
o0pasoBaTenbHBIM pecypeam - http://window.edu.ru/

DNEKTPOHHO-OUOINOTEUHBIE CUCTEMBI

HaumenoBanue snektponHo- | Ilpunamnex- | Aapec caiita | HaumeHoBaHue opraHu3aiuu-
O1OIMOTEYHOIN CUCTEMBI HOCTb BJIaJebla, PEKBUHUTHI
(BBC) JIOTOBOpA Ha MCIIONH30BaHUE
2 3 4 5
HocTyn K KOIIEKIUSIM CTOPOHHSIS http://e.lanbo | OO0 «U3natenscTBO Jlauby»
«Enunas npodeccrnonanpHas ok.com Cankr-Ilerepoypr
0a3a 3HaHWH IS arpapHBIX Jluuen3uonHbil orosop Ne
BY30B - M3nartenbctBo JlaHb 105, 106 ot 10.02.2025r.
« 9BbC» OBC Jlanp n ¢ 15.04.2025r. no 14.04.2026r.
«Ennnas npodeccuonanbHas
0a3a 3HaHMH U3aTENbCTBA
Jlans s CIIO —
W3narenscTBo Jlane (CIIO»
OBC JIAHb
ONeKTpOHHO-OMOINOTEYHAs | CTOPOHHSS http://e.lanbo | OOO «M3natenscTBo Jlanb»
cucreMa «M3naTenscTBo ok.com Cankr-IlerepOypr Horosop Ne
Jlaub». «OKOHOMUKA U 55 ot 20..01.2025
MeHeKMEeHT- M3naTenscTBo ¢ 01.02.2025 r. go 31.01.2026r
HamkoB u K»
Polpred.com CTOPOHHSA http://polpred | OOO «Iloampen cipaBOYHUKM
.com Cormamenue ot 05.12.2017r.
0e3 orpaHUYEHHsI BPEMEHH.
DNeKTpOHHO-OMONIHOTEeYHAs | CTOPOHHSAS http://e.lanbo | OO0 «M3natenscTBo Jlaub»



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://e.lanbook.com/
http://e.lanbook.com/
http://рolpred.com/
http://рolpred.com/
http://e.lanbook.com/
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cucrema «M3naTenspeTBO ok.com Canxkr-IlerepOypr dorosop ot
Jlanb» (KypHaisr) 09.07.2013r.
0e3 orpaHU4eHHsI BpEMEHH

ONeKTpOHHO-OMONMHOTEYHAs | CTOPOHHSS http://e.lanbo | OOO «M3natenscTBO Jlaub»

cucrema «M3naTenscTBO ok.com Canxkr-IlerepOypr Horoop Ne

Jlaub» (KOHCOPIIUYM 17 or 11.11.2019r.

CETEBBIX DJIEKTPOHHBIX 0e3 orpaHUYeHHsI BpEMEHH

OHUOINOTEK)

OBC «tOpaitt» CTOPOHHSS http://www.b | OOO «tOpaiit» lorosop Ne 35
iblio- ot 12.12.2017r. k pazneny
online.ru/ «JlerengapHbie KHUTHY Oe3

OrpaHUYEHHS BpEMEHH

9bC «¥Opaii» CIIO CTOPOHHSIS http://www.b | OOO «2nexTpoHHOE
iblio- uznarenscTBo FOpaiity Jlorosop
online.ru/ No 125 ot 16.12.2024r

C 18.02.2025 mo 10.01.2026r.
9bC ®I'bOY BO CTOPOHHSIS http://lib.klgt | ®T'BOY BO

Kanmuuunrpanckoro I'TY u.ru/jirbis2 Kamuuunrpaackoro I'TY

«PBIOOX034MCTBEHHOE JlutienznonnsbIit morosop Ne 01-

o0pa3oBaHUE» 308-2021/06 ot 09.04.2021

C 01.06.2021 6e3 orpaHu4YeHHS
BpPEMEHH.

OITY. 10-11 1. U3a-Bo CTOPOHHSIS http://e.lanbo | 1U3a-Bo «IIpocBenienne» DbC

«IIpocereHme». ok.com JIAHb

O06meobpazoBaTebHEBIC Horosop Ne 98 ot 18.04.2025 .

npeamersl. — ObC JIAHD C 01.09.2025 no 31.08.2026 1.

10. MeToanueckue ykazaHusi AJ151 00y4alOIIUXCSH 110 OCBOEHUIO

AUCHUITIIMHBI

N3yuenue

JUCIHUITITUHBI

«MHUKPOOHOIIOTHSI»

OCYHICCTBIIACTCA

UCITOJIb30BAaHUEM KJIACCHUECKUX (POpM YUEOHBIX 3aHSATHMN: JEKIUH, JJaOOpaTOPHBIX
3aHATUN, CAMOCTOSATEIILHON Pa0OTHl BO BHEAYIUTOPHON 0OCTaHOBKE.

PekoMeHganMu MO0  TMOATOTOBKE K  JEKIMOHHBIM  3aHATHAM
(TeopeTH4YeCKHH KYPC).
Jlekumss  sBnsercs Benymed Qopmoit  ydeOHbIX 3aHsTuW. Jlekuus

npeaHa3HavYeHa I W3JIOKEHHUS IperojaBarelieM CHCTEMaTH3UPOBAaHHBIX OCHOB
HAay4YHBIX 3HAHUH TI0  JUCHUIUIMHE, aHAJUTHYeCKOW uHpopMamuu o
JTUCKYCCHOHHBIX IMPOOJIeMax, COCTOSHUM M IEPCIIEKTUBAX ITOBBIIICHHUS KadyecTBa
MUIIEBBIX MPOAYKTOB. Ha Jeknmm, Kak TmpaBWiIo, ITOAHUMAIOTCS HambOoJee
CJIOKHBIE, y3JI0BBIC BOIIPOCH YUCOHOU TUCIIMILIHHEL.

MakcuManbHblii  3PGeKT JeKkmus JgaeT Torja, Korjga CTYACHT 3apaHee
TOTOBHTCS K JICKIIMOHHOMY 3aHSATHIO: 3HAKOMHTCS C MpOOJIeMaMH JICKIIMH TIO
Y4eOHMKY WM II0 IporpaMMe JIHUCIHMIUIMHBL. PeKOMEHIyeTcss IpocMaTpHUBATh
3aIUCH MPEIBIAYIIEro y9eOHOr0 3aHATHS, UCXOII M3 JIOTHYECKOTO SAUHCTBA TEM
y4eOHON TUCITUTIIINHBI.

B xone nekmnuu cTyieHTy 1eaecoodpasHo:

CrpeMHTBCS HE K JIOCIOBHOH 3alMCH M3JIaraéMoro IperojaBaTeiieM
y4eOHOr0 MaTepraia, a K OCMBICICHHIO YCIIBIIIIAHHOTO M 3aIIMCH CBOMMHM CJIOBaMH
OCHOBHBIX (DaKTOB, MBICIICH JICKTOpa; BBIpadaThIBaTh HABBIKM TE3HUCHOI'O
W3JIOKCHHSI M HAIMCAaHWs y9eOHOTO MaTepuaia, BECTH 3alHCH «CBOMMH CIIOBAMI,
BMECT€ C TEM, HE JOIMyCKas HWCKAKEHUS WM TOJAMEHB CMBICIA HAyYHBIX
BEIpakeHu. OmpeneneHus, Ha KOTOpbIe oOpalacT BHHMaHHUE IPEIoaBaTellb


http://e.lanbook.com/
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nubo cloBaMM, TUOO WMHTOHALMEH, CIEayeT 3aluChiBaTh YETKO, AOCIOBHO. Kak
MPaBUJIO, TAKUE OTPEJICTICHUS MPENOaBaTeNIb MOBTOPSIET HECKOJIBKO pa3 WU AT
T10JT 3aITUCh.

1.OcTaBiATh B TETPAAM JJISI KOHCIIEKTA JICKIIUU IIUPOKUE TOJIs1, TUOO BECTU
3aIMCH Ha OJTHOM CTpaHMIle. DTO HYKHO JJIsl TOTO, YTOOBI B TAJIbHEUIIIEM MOYKHO
ObLTO OBl BHOCUTH HEOOXOAUMBIE JOTOJHEHUS B COACPIKAHUE JICKIIUU U3
Pa3TUYHBIX HICTOYHUKOB: MOHOTpaduii, ydeOHbIX MOCOOUIA, TEPUOJIUKH U JIP.

2. IucaTh Ha3BaHKE TEMBI, Y4€OHBIE BOIIPOCHI JICKIIUU HA HOBOW CTPAHHUIIC

TETpajau, YTOOBI JIETKO MOKHO OBLJIO HAUTH HEOOXOAUMBIC YUEOHBIH MaTepual.

3. HaunHaTh KaX1y10 HOBYIO MBICIIb, HOBBIN ()parMeHT JICKIIUHU C KPACHOU CTPOKU;
3aroJIOBKU U MOJ3aT0JI0BKH, BaXKHEHIITHE MOJOKEHUS, HA KOTOPhIe oOpaliaeT
BHUMaHUE MPEnoaBaTelb, a TAK)KE ONpe/IeTICHUS BhIICIATh: OyKBaMHU
OoJIbIIIero pa3Mepa, YepHUIIAMH JAPYToro 1BeTa, Ju00 Mo T4YePKUBATH.

4 HymMmepoBaTh BCTpeUaromuecs: B JIGKIIUU nepeuncienus uudpamu: 1, 2, 3 .. .,
i OykBamu: a, 0, B. . . [lepeuncienus ydrie 3anuchiBaTh CTOAOIOM. Takas
3aMUCh MPHUIACT KOHCIICKTY OOJBIIYIO HATJISIAHOCTh U CIIOCOOCTBYET JIYYIIEMY
3alIOMUHAHUIO Y4eOHOT'0 MaTepHaia.

5. Bepaborath ya00HYHO M TIOHATHYIO [JIsi ceOs CHCTEMYy COKpaIlleHUH u

YCJIOBHBIX 0003HAaYEHUN. DTO SKOHOMHT BPEMs, MTO3BOJISICT 3alUChIBaTh MaTepHal

KOKJIOM JIGKUMHW TIOYTH JOCJIOBHO, JA€T BO3MOXHOCTh CKOHUEHTPUPOBATH

BHUMaHUE HA COJEpKaHUM U3JIaraeéMoOro Marepuana, a HEe Ha MEXaHU4YECKOM

polecce KOHCIIEKTUPOBAHUS.

[1o oxoHUAHUIO JIEKIIUU 11€JIECO00Pa3HO A0padaThIBATh €€ KOHCIEKT BO BPEMsI
CaMOCTOSITEIILHOM pabOThl B TOT K€ JIeHb, B KpallHEM ciyyae, He MO3JHEe, YeM
crycTs 2-3 AHS Mociie €€ MPOCIYIIMBaHUA. ITO BaXKHO TIOTOMY, UTO €II¢ HE 3a0bIT
y4eOHBIM MaTepuan JIEKIWH, CTYIEHT HaXOIUTCA TMOJ| €€ BICYATICHHEM, Kak
IpaBUJIO, SICHO NMOMHUT YKa3aHHs MpPEnoAaBaTesisi, XOPOUIO OCO3HAET, YTO €My
HEIOHSATHO U3 MaTepHalia JIEKIUU.

PexoMeHnanum 1m0  MOATOTOBKE K  Ja0OpaTOPHbBIM  3aHATHSIM.
JlabopaTopHble 3aHATHS MPOBOJATCS B CHEUUAIM3UPOBAHHON J1abOpaTOpPUH.
[Ipexne yeM HavaTh 3aHATUM B JIaDOPATOPHUM CTYACHT 3HAKOMUTCS C MpPaBHIAMU
TEXHUKW Oe3zomacHocTH. Ha paboueM croiie MODKHO HAXOAUTHCS TOJBKO
HEeoOXoauMoe 00OpyAOBaHWE W MPUOOPHI I 3amuced m pacueroB. CTyIEHT
MPUCTYIAET K BHITIOJHEHUIO JTA0OPATOPHOM pabOThl TOJBKO TOCTE O3HAKOMIICHUS
C omucaHueM palOThl M MOJATOTOBKHM K HEW. 3ampenraeTcsl BKIIYATh KaKue JHU00
mpuOOPHl WM CXEMBI 0€3 TpeBapUTEIHLHON MPOBEPKU WX MPENOAABATEIEM WU
nabopantoMm. [locine oxoHYaHuWs palbOTHI CTYACHT JOJDKEH CIaTh JAO0OpaHTy
BBIJIAHHBIC TIPUHAJJIC)KHOCTH, TPUBECTH B TOPSAIOK pabodee MECTO, TOIydUTh
OTMETKY B >KypHaJI€ O BBIITOJIHEHUH PAOOTHI, MIPEABSIBUB JJISI STOTO TMOJTYYCHHBIC
pe3yAbTaThI IPENOo/1aBaTENIO.

Pexomennganuu 1o TOATOTOBKE K BBIMOJHEHUIO paboTel. He HauuHaliTe
BBITIOJIHEHUE OMbBITA MOKAa HE YSICHUTE ce0€ MOITHOCTHIO €ro Ielb, METOA U He
COCTaBUTE IUIaH MPOBEICHHUS OMNbITa. Tak Kak BpeMs MPOBEICHUS OIbITa
OrpaHUYEHO Y4e€OHBIMU YacaMH, OTBEICHHBIMM Ha HEro, TO BCIO IMOJATOTOBKY
HEO0OXO0MMO MTPOBECTU CAMOCTOSATENIBHO JI0 3aHSITUH.

JIs MOJATOTOBKM K OMBITY MPOYTHTE PYKOBOACTBO K pabore. BrisicHute B
MPOIIECCe UTEHHS, a B CIydyae HEOOXOJUMOCTH — Ha KOHCYJIbTAIlUU C
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MpernojaBareieM He MOHSATHbIE BOnpochl. Ele pa3 mpodyTuTe pyKOBOACTBO, HO
Tenepb B JJaOopaTopuu, UMes Mepes riazaMud npuOopsl Ui MPOBEACHUS OIbITA.
Pa3zbeputeck B TpeOOBaHUSIX, KOTOPbIE HAJ0 NPEIbIBUTH K HACTPOHWKE NPUOOPOB
U YCTAaHOBKE B LIEJIOM, YTOOBI OOECHEYMTh HAWIYYIIHE pe3yiabTaThl ombiTa. [[is
3aMKMCH Pe3yibTaTOB HM3MEPEHMs MOArOTOBbTE 3apaHee TaOJMIbI, BKIIOYAIOLIUE
KaK CaMU M3MEpPEHHMs], TaK U UX morpemHoctd. K cnegyromeMy 3aHsITHIO CTYIEHT
TFOTOBUT OYEPEIHYI0 padOTy M IPEabABISET OTYET O padboTe, BBHINOJIHEHHOW Ha
npeablayeM 3aHsaTui. Pabora cuuTaeTcsi OKOHYaTENbHO CIIAaHHOM MOCIIE 3aIUThI
orueta. Ecnm pe3ynbrar He coriacyercss ¢ TaOJWYHBIM 3HAY€HUEM, TO
HEO0OX0IMMO OOBSCHUTH MPUUUHBI pacxoxiaeHuil. [lpu nponycke 3aHATHS aHHAS
nabopaTopHasi paboTa BBINOJHIETCS B Yachl CAaMOIOATOTOBKH K CIEAYIOIIEMY
3aHATHUIO.

Jokaax — 3To my6nudHoe cooOleHune, npeAcTaBistoniee coooi pa3BepHyTOE
U3JI0’)KEHHE Ha ompeeieHHyo TeMy. OH OTIuYaeTcsl OT BBICTYIJIEHU OOJIbIINM
o0beMoM BpemMeHH — 20-25 MUHYT (BBICTYILUICHUS, KaK MPaBUIIO, orpannyeHsl 10-12
MuHyTamH). Jlokiag Takxke TMOCBAILIEH OoJjiee MIUPOKOMY KPYTY BOMPOCOB, YEM
BBICTYIUICHHE.

Tunuunast ommOKa JOKJIAJIYUKOB B TOM, YTO OHHU H3JIaraimoT CoOJIepKaHHe
npo0OJieM JOKIa/a S36IKOM KHUTH U 5KYPHAJIOB, KOTOPBIN TPYIHO BOCTIPUHUMAETCS
Ha cIyX. YCTHas W NMHUCbMEHHAs peyb CTPOsATCsA Mo-pazHomy. Hambonee ymoOnas
JUISL  CIIyXOBOTO BocHpuATHs ¢pa3za COACPKUT 5-9 CMBICIOBBIX E€IUHHUII,
IPOM3HOCUMBIX Ha OJHOM B3JI0XE. OTO COOTBETCTBYET OOBEMY ONEpPATUBHOU
naMsTH 4esloBeKa. B mepBblie 5 CeKyH] TOKJIaia ciioBa, IPOU3HECEHHBIE CTYAEHTOM,
yIIepKUBAIOTCS B MaMsITH €ro ayIuTOPUH Kak 3ByudaHue. llenecooOpazno mosromy
3a 5 cekyHn cdopMHpOBaTh 3aBEpIICHHYIO ¢pa3dy. IT0 obecrneunBaeTr ee
OCMBICJICHUE CIIYIIATENSIMU JI0 MIOCTYIUICHUs] HOBOT'O 00beMa HH(POPMAIIUH.

Hpyrast THnu4HAasi omMOKa MOKIAAYMKOB COCTOUT B TOM, YTO UM HE yAaeTCs
BBIZICP)KATh BpeMsi, OTBEJAEHHOE Ha aokmaa. UtoObl m30ekaTh 3TOW OMIHMOKH,
HEOOXOJIMMO, HaKaHyHE TMPOYUTATh JIOKJIAJ, BBISICHUB, CKOJBKO BpEMEHU
notpeOyeTcst Ha ero urteHue. Jlyisg yqoOCTBa »KenaTenbHO NPSAMO HAa CTpaHUIAX
JIOKJIaJ1a POBECTH pacyeT BPEMEHHU, OTMEUast, CKOJIbBKO OPUEHTHUPOBOYHO YIAET Ha
yTeHue 2, 4 CTpaHUIl U T.[I.

3aBepiieHue padOoThl HaJ JOKJIAJOM IPEAIOJAracT BbIIECIECHUE B €r0 TEKCTE
IJIAaBHBIX MBICJIEH, apryMeHTOB, ()aKTOB C IOMOIIBI0 ab3aleB, MOA4YEepKUBAHUEM,
UCIIOJIb30BAaHUEM pa3IMYHBIX 3HAKOB, YTOOBI CMBICIOBbIE 00pa3bl JOKiaja
NpUOOpENH U 3PUTENbHYIO HAIJISIHOCTh, OOJIETYAIONIYI0 pabOTy C TEKCTOM B XOJ€
BBICTYIIJICHUS.

MeToanuyeckue peKOMEHAAIMM IO IMOAr0OTOBKEe K 3a4eTy € OLEHKOM.
N3ydeHne QuUCUUILIMHEI 3aBeplIaeTcs caadyeil ooyyarommumucs 3aueroM. Ha 3auere
C OILICHKOH ompenensieTcsi KauecTBO M OOBEM YCBOEHHBIX CTYJAEHTaMHU 3HAHMIA.
[TogroToBka Kk 3a4eTy — NPOLIECC MHAMBUAYAIbHBIA. TeM HE MeHee, CYyIIECTBYIOT
HEKOTOpHIE NPABUIIA, 3HAHUSI KOTOPBIX MOTYT OBITh IOJIE3HBI JUISl BCEX.
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B Xozme moAroToBKM K 3aueTy OOy4aroluMMcs JOBOJSATCS — 3apaHee

MOATOTOBJIEHHBIE  BOMPOCHl MO  aucuuiuivHe. [lepedeHb  BOIpOCOB s
¢ epeHIrpOBaHHOTO 3a4€Ta COAEPKUTCS B TaHHOM paboyeil mporpamme.
B mpeanBepun 3auera mpenogaBaTeilb 3a01aroBpEMEHHO MPOBOJIUT TPYHIIOBYIO
KOHCYJIBTAIIMIO H, B CIy4ae HEOOXOAMMOCTH, WHIWBUIYyaJbHbIC KOHCYJIbTAIIMH C
oOyvaromumucs. Ilpu mnpoBeneHUM KOHCYJIbTAlUM OOOOIIAETCS MPONICHHBIM
MaTepuai, pPacKpbIBAeTCs JIOTUKA €ro W3Y4YEeHHs, MPHUBIEKACTCS BHUMAHUE K
BOIIpOCaM,  NPEACTABISAIOIIMM  HauOOJbIIME TPYAHOCTH JUIsl BCEX WJIMU
OOJBIIMHCTBA OOYYaIOIIUXCS, PEKOMEHAYETCsS JHUTepaTypa, HeoOXoaumas st
TIOJITOTOBKH K 3a4eTy.

[Ipu moAroToBKe K 3a4eTy OOydarolHecs BHUMATEIbHO U3y4alOT KOHCIEKT,
PEKOMEHIOBaHHYIO JINTEPATYpy M JIEJA0T KpaTKUe 3alHCU M0 KaXJAOMYy BOMPOCY.
Takas MeToIMKa TIO3BOJISIET MOJIYYUTh MPOYHBIE U CUCTEMATH3WPOBAHHBIC 3HAHUS,
HEOoOXOMMbIE Ha 3ayeTe. 3aJoroM YychnemHoW caaun AuddepeHInpoBaHHOTO
3auera SBJSETCS CUCTeMaTuyeckas paboTa HaJl yueOHOW TUCHUIUIMHON B TeUEHUE
roga. HakanyHe u B miepuoji SK3aMEHAllMOHHOM CEcCMU HeoOXxoauma u
IeJICHANpaBIeHHAs TOATOTOBKA.

HauunaTh moBTOpeHUE PEKOMEHAYETCS 32 MECSII-TIOITOPA 10 Havaja CECCUU.
[ToaroToBKYy K 3aueTy >kKelaTeabHO BECTH, UCXOMAS U3 TPEOOBAHHM MPOTrpaMMbI
y4eOHOM TUCUUIIITUHBL. DTHUM IOKYMEHTOM Pa3pellieHo MoJb30BaThCsl Ha IK3aMeHe.
['oToBsick K 3aueTy C OIICHKOM, JIydllle BCEr0 COYETaTh MOBTOPEHHUE IIO
NPUMEPHBIM KOHTPOJIBHBIM  BOMpPOCaM C TapajUleIbHBIM MOBTOPEHHEM  TIO
nporpaMMme y4eOHOM TUCUUTUTHHBIL.

Ecnu B pacnopsbkeHMH CTyAEHTa €CTh HECKOJIBKO JTHEW Ha TMOJTOTOBKY, TO
11eJeco00pa3Ho OMPEICIUTh TpauK MPOXOXKIACHUS BOIPOCOB M3 pacuera, YTOOBI
0CTaJIOCh BpeMsI Ha IOBTOpPEHUE Hanbosee TPYAHbBIX.

OOyuaromuecs,  HUMEIOIIME  3aJI0JDKEHHOCTh ~ WJIM  HEUCIPABJICHHbBIC
HEYJIOBJIETBOPUTEIHHBIE OLIEHKH 10 CEMUHAPCKUM 3aHATHSAM, K 3a4€Ty C OIEHKOMN
HE JIOIYCKAIOTCH.

B xonme cnaum 3aueTta ¢ OIEHKOW YYMTHIBAETCSI HE TOJIBKO KaueCTBO OTBETA,
HO W TEKylllas ycIieBaeMOCTh oOydaromierocs. BegoMocTs mocie cmaum 3ayera ¢
OIICHKOM 3aKPBIBACTCS U CAACTCS B yUEOHYIO 4acTh (DaKynabTeTa.

11. UudopmanmoHHble TEXHOJIOTHH U IPOrPaMMHOe o0ecriedeHne

[lepeyenpr  WHDOPMAIMOHHBIX  TEXHOJOTHH,  HCHOJB3YEMBIX  TPHU
OCYIIECTBJICHHH 00Pa30BaTEIHLHOTO MPOIIECCca MO TUCIUTIIINHE:

- TEeXHUYECKHE CpEICTBA: KOMMBIOTEpHAs TEXHUKA U CPENCTBA CBS3U
(mepcoHaNbHBIC KOMITBIOTEPHI, MPOEKTOP, MHTEPAKTHBHAS JOCKA, BHJICOKAMEPHI,
aKycTHYecKasi cuctema H T.J1.);

- MeTonbl OOYyYeHHsI C WCIOJIh30BaHWEM WH(GOPMAIIMOHHBIX TEXHOJIOTUI
(memoHCTparys MyJIbTUMEIUWHBIX MaTEPUAJIOB | T.11.);

- mepedeHb VIHTEpPHET-CEPBHCOB M AJIEKTPOHHBIX PECypcoB (IIOMCKOBBIE
CUCTEMBI, IJICKTPOHHAS IM0YTa, MPOPECCHOHAIBHBIE, TEMATHUECKUE YaThl U
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(opyMBblL, CUCTEMBI ayIMO U BUAE0 KOH(DEPEHLINNA, OHJIAH SHUUKIONEANHN U
CIPABOYHUKH; ANEKTPOHHbBIE YUEOHbIE U YUEOHO-METOANYECKUE MAaTEPUAIIbI ).

IIporpamMHoe o0ecnieueHue
(MIMIeH3MOHHOE U CBOOOJIHO PACIPOCTPaHsIeMoe),
HCIO0JIb3yeMoe B y4eOHOM mpouecce

Microsoft Windows 10 PRO OnepanmonHasi cucteMa

Microsoft Office (Bkitouaer B | [lakeT opucHbIX mporpamm

cebs1t Word, Excel, PowerPoint)

Visual Studio CrapToBas miomaaka Jjisl HAMCaHus, OTIa/l-
K1 1 COOpKH KO/Ia

Kowmmnac 3D CucremMa TpeXMEepHOTro MPOESKTUPOBAHMUS

Adobe Reader [Iporpamma aJ1 YTEHUS U PETAKTUPOBAHUS
PDF nokymeHntoB

Adobe InDesign [Iporpamma kommnbroTepHoi BepcTku (DTP)

SAunnexc 6paysep bpaysep

7-Zip ApxuBaTtop

Kaspersky Free Antivirus AHTHUBHUpYC

CnpaBounas npaBoBas cuctrema Koncynprant [mtoc. http://www.consultant.ru/

12. Onucanue MaTepuaIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOI J1JIA
ocyllecTBJIeHHsI 00pa30BaTEeJIBLHOI0 Mpouecca
CranmapTHO-000pyA0BaHHBIE JICKITMOHHBIC AYJIUTOPHH, JJIS TPOBEICHUS JICKITUH.
Jlnsi mipoBeleHUsT 3aHATHN MCIOJB3YIOTCS JIEKIIMOHHAs ayautopus Ne 123 wu
npaktukym Ne 247. Hanuuue naGopaTtopHOro oOOpyIOBaHUS [JIsi MPOBEIACHUS
JTa00paTOPHO-TIPAKTUYECKUX  3aHATUHA  (MHUKPOCKOIBI, IEHTpU(Yrd,  BECHI
aHAJUTUYCCKHE, TUCTHIIIATOP, TEPMOCTATHI, CyIIUIbHbBIE TIKadbl U aAp.). [Tnakars

Y CTCHJIBI.

13. OcobOenHocTH peaju3anuu AUCHMILUIMHBI J1JI51 HHBAJIU/IO0B U JIHI C
OrpAaHUYE€HHBIMHU BO3MOKHOCTSIMH 3/10POBbSI

OO6yuarorumces c OTpAaHUYCHHBIMHU BO3MO>KHOCTSIMU 310POBbsI
MIPEAOCTABISAIOTCS CHCIUMaIbHbIE YYeOHUKH M y4eOHBIC MOCOOMs, WHAs ydeOHas
JUTeparypa, MPEJOCTaBICHUE YCIYr acCUCTEeHTa (TTOMOIIHHMKA), OKa3bIBAIOIIETO
00yJaromumMcss HeOOXOUMYIO TEXHHYECKYIO TIOMOIITb.

a) 11 CJ1a00BUAAIIIUX:

- HAa 3a4€Te C OLECHKOMW MPUCYTCTBYET ACCUCTEHT, OKA3BIBAIOIIUMN CTYJICHTY
HEOOXOIUMYIO TIOMOIIb ¢ YYETOM HMHIWBHUIYaTbHBIX OCOOCHHOCTEH (OH ITOMOTacT
3aHATH paboyee MECTO, MEPEABUTaThCSA, MPOYNTATh U OPOPMUTH 3aJaHUE, B TOM
YuCie, 3aMUChIBas MO TIUKTOBKY);

- 3aJlaHus JUIs BBITIOJIHEHUS, a TAK)KE€ MHCTPYKIHUS O TMOPSJKE MPOBEACHUS
3a4eTa M dK3aMeHa 3a4MTHIBAIOTCS aCCUCTCHTOM;

- MHCBMEHHBIEC 3a/JlaHWS BBITIOJHAIOTCS Ha OyMmare, HaJIMKTOBBIBAIOTCS

ACCHCTCHTY;


http://www.consultant.ru/
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- obecrneynBaeTcsl UHIUBUAYAIbHOE paBHOMEpHOE ocBenieHue He meHee 300
JIIOKC;

- CTYJAEHTY JUIsl BBIIIOJHEHUS 3aJaHusl IPU HEOOXOAUMOCTH MPEOCTABISIETCS
YBEJIMYMBAKOLIEE YCTPOUCTBO.

0) 111 TUIyXHUX U ¢JIA00CTbIIIAIINX:

- Ha 3a4eTe C OLEHKON NPHUCYTCTBYET ACCUCTEHT, OKa3bIBAIOLIUNA CTYAECHTY
HEO0OXOJUMYIO TIOMOIIb C YYETOM HMHIUBUIYAIbHBIX OCOOCHHOCTEH (OH MOMOraeT
3aHATH paboyee MECTO, MepeBUraThCs , MPOUYUTATh U O(POPMUTH 3aJaHUE, B TOM
quclie, 3aMKUChIBasl MOJ] JUKTOBKY);

- 3a4eT ¢ OLIEHKOM MPOBOAMUTCS B MUCbMEHHOM (hopMe;

- obecnieyrBaeTCsl HalTM4YKMe 3ByKOYCUIIMBAIOIIEH anmnapaTypbl KOJJIEKTUBHOTO
UCIIOJIb30BaHMs, TPU  HEOOXOJUMOCTH  NOCTYNAIOIIUM  MPEJOCTaBIISACTCS
3BYKOYCWJIMBAIOIIAs alllapaTypa MHAUBUYAIbHOIO IMOJb30BaHUA.

- 10 YKEJIAHUIO CTYJIEHTA 3a4€T C OLIEHKOW MOKET MPOBOAUTHCS B MUCHMEHHOM (hopMme.
B) MJISl JIML C HAPYLWIEHUSIMH ONOPHO-ABUIATEJbHOI0 ANNAapaTa (TAKeJbIMHU
HAPYILICHUAMM [ABHUIraTeJbHbIX (YHKUHMHA BepXHHUX KOHEYHOCTEH WJIHU
OTCYTCTBHSI BEPXHUX KOHEYHOCTEM):

-[IUCBMEHHBIE 3a/1aHUS BBITIOJIHSFOTCS Ha KOMITIBIOTEPE co
CHEIUATU3UPOBAHHBIM TPOTPAMMHBIM  00€CeUeHUEeM WM HaJUKTOBBIBAIOTCS
ACCHCTEHTY.

-T10 JKEJIaHUIO CTYACHTA 3a4eT C OILIEHKOM MPOBOIUTCS B YCTHOM opMe.
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JlonmoiHeHMs M MI3MEHEHHs B Pa004yI0 IPOrpaMmy AUCHUILIMHBI

Buecennbie usmenenus Ha 20__ /20 y4eOHBIH roj

YTBEPX/IAIO
Ilepsviu npopexmop
M.J]. Mykaunos
« » 20 c.
B nporpammy nucuumiinabl (MOyIist) « MUKpOOUOJIOTUS»
no HanpasiaeHuto noarotoBku 06.03.01 «buonorus»
BHOCSITCS CIIEAYIOIINE U3MEHECHUS :
IIporpamma nepecMoTpeHa Ha 3acefaHUU Kadeapbl
IIporokoi Ne OT I.
3aBeayronuii kadeapoit
Caxumuoupos O.I1. JIOIIEHT
(pamumnust, umsi, oT4ECTBO) (yueHoe 3BaHUE) (moxnuce)
Onodpena
[Ipencenarens MeTOIUYECKOM KOMUCCHH (DaKyIbTETa arpO3KOJIOTHN
CanykoBa A.Y. JIOLICHT / /
(pamunus, ums, omuecmeo) (vueHoe 3BaHHE) (moxamnuce)

« » 20 1.
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JIucr perucrpanuu nsmenenui B PI1J]

n/n

Howmepa paznenos,
7€ MPOU3BEACHBI
N3MCHCHUA

JlokyMeHT, B KOTOPOM
OTpaXKEHBI U3MEHEHUS

Tloanuce

Pacumdposka
HOJITUCH

Jlara
BBEJICHUS
U3MEHEHUN

N —
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AHHOTAIUA

pabouell npoepammul oucyuniunvl « Mukpobuonoeusny , Hanpasietue
noocomosku 06.03.01 — «buonoecuay,nanpasnennocms (npoduns) noo02omosxu
«Obwas buonozusny, keanupuxkayus —oaxkaiasp, popma ooyueruss — OUHAS

Henbio uzydeHus Kypca sBisieTcss (OPMUPOBAHUE y CTYICHTOB KOMILIEKCA
HAayYHbIX 3HaHUM TI0 COBpPEMEHHOW MukpoOuonoruu. B pamkax Kypca
paccMaTpuBaeTCsl CTPOCHHE MHKPOOPTaHM3MOB, OTHOCAIIUXCA K I[APCTBY
Prokariota, nomenam Eubacteria u Archebacteria, a Taxke BHEKJIETOUHBIX (popm
KU3HU, U3y4aeTCsl CUCTEeMAaTHhKa, OCOOEHHOCTH MeTabojHn3Ma, PaclpoCTpaHECHHE,
o0pa3 Xu3HU, poJb B Ouochepe, IPUMEHEHNE B HAPOJHOM XO3SIMCTBE M 3HAYCHUE
B 3ApaBooxpaneHnu. Ocoboe BHUMaHHWE YAETICHO BOMPOCAM IPOUCXOXKACHUS U
DBOJIIOLIMM PA3JMYHBIX TPYNI OaKkTepwii B CBETE COBPEMCHHBIX TOHSTHH B
MOJIEKYJIIPHOW OHMOJIOTHH, paCCMaTPUBAIOTCS POJIb M 3HAYCHHE MUKPOOPTAaHU3MOB
B IVIO0ANTBHBIX KPYrOBOPOTAX BEUIECTB B Onocdepe, GyHKIHUSI MUKPOOPTaHU3MOB B
pa3BUTUU W CTAaHOBICHWM IUIaHETHl. YacTh Kypca OTBOAMTCS Ha PACCMOTPCHHE
BOIIPOCOB, CBSI3aHHBIX ¢ MOP(hOJIOTHEH, PETIPOIYKIINEeH U 3HAUCHHUEM BHPYCOB.

3agayu: JaTh TMOHATHE O COBPEMEHHOM cHCTeMaThke OaKTepHuid,
MO3HAKOMUThH C JKOJOTHEH, PACTIPOCTPAHEHUEM, MPOUCXOKIACHUEM M IBOJIOIUEH
HamboJee KPYMHBIX TAKCOHOB MHKPOOPraHM3MOB, JaTh XapaKTEPUCTUKY
OMOJIOTUYECKOTO CBOE0Opa3usi BHPYCOB, ONMPEIEIUTh POJIb U 3HaUEHUE OakTepuit
U BUPYCOB B Onocdepe U )KU3HU YeTIOBeKa.

Jucyunnuna b1. O.13 « MUKPOOHOJIOTHsI» OTHOCUTCS K 0a30BOM YacTH
bioka 1 «/lucuumirael (MOAYyJIN)», OCBauBaeTcsa B 1 cemecTpe.

Tpebosanus k pe3yibTaTaM OCBOCHHS TUCIIUIUIUHBL: B PE3YJITaTe OCBOCHUS
JTUCIUIUTHHBI (hopMupytoTes crnenyromue kommnetenun: OIK-5.

Kpamxkoe cooeparcanue nucturuinasl: Mictopust Mukpobuonoruu. Mopdonorus u
IIUTOJIOTUS MUKPOOPTraHW3MOB. PU3HNOTIOTHS MUKPOOPTaHU3MOB. Bupychl.
bakrepuodaru. Uadexuus. UmmyHurer.

Obwas mpyodoemxocms TUCIUIUIMHBI cOCTaBiseT 4 3a4. ef. (1444acoB).

Hmoeoswiu konmpo.ib 0 JUCHUIIAHE: 3a4€T ¢ OLICHKON

K.B.H., JoeHT O.I1.Cakuaudupos
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