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1. Heysm 1 32729 TUCHUIIIIHHBI

Leablo u3yyeHust Kypca SBIsSETCS (OPMHPOBAHUE Y CTYJICHTOB KOMILICKCA
HayYHBIX 3HAHMW 10 COBPEMCHHOM MuUKpoOHWonoruu. B pamkax Kypca
paccMaTpHUBaeTCs CTPOCHHE MHUKPOOPTaHW3MOB, OTHOCSINUXCS K  I[APCTBY
Prokariota, nomenam Eubacteria u Archebacteria, a Taxke BHEKIETOUYHBIX (popm
KHU3HHU, U3YYaeTCsl CUCTEMAaTHKa, 0COOCHHOCTH MeTaboiHM3Ma, PacipoCTpaHEeHHE,
oOpa3 XKU3HHU, poJib B Onocdepe, MpuMEHEHNE B HAPOJHOM XO3SHCTBE M 3HAUCHHE
B 3/1paBooxpaHeHnu. Oco0oe BHHMaHUE YJEIIEHO BOMPOCAM IMPOUCXOXKICHHS U
IBOJIIOIMH PA3JMYHBIX TPyHn OakTepwii B CBETE COBPEMCHHBIX IOHATHH B
MOJICKYJISIPHOM OMOJIOTHH, pPACCMATPUBAIOTCS POJIb M 3HAUEHUE MHUKPOOPTaHU3MOB
B TJI00ATBHBIX KPYTrOBOPOTax BellecTB B Onochepe, HyHKIHST MUKPOOPTaHU3MOB B
pPa3BUTHH M CTAHOBJIICHWH IUTaHETHl. YacTh Kypca OTBOJHUTCS HAa PAaCCMOTPEHUE
BOIIPOCOB, CBA3aHHBIX C MOP(HOJIOTUEH, PETTPOAYKIIMEH 1 3HAYCHUEM BHPYCOB.

3agaum: JaTh TMOHATHE O COBPEMEHHOM CHCTEMaTHKe OakTepHid,
MO3HAKOMUTH C HKOJIOTHEH, PaCIpPOCTPAaHEHUEM, MPOUCXOKICHUEM U SBOJIIOLUEH
HaubOoyee KPYNHBIX TAKCOHOB MHKPOOPTaHU3MOB, JaThb XapaKTEPUCTHUKY
OMOJIOTMUYECKOT0 CBOEOOPa3Hsi BUPYCOB, ONPENEIUTh POJIb U 3HAUEHUE OAKTepuil U
BUPYCOB B OHOC(Epe U )KU3HU YEIOBEKA.

2. IlepevyeHb JIAHMPYEMBIX Pe3yJbTATOB 00y4eHH 110 AUCHHUILIMHE,
COOTHECEHHBIX C IVIAHMPYEMBIMHU Pe3yJIbTATAMHU OCBOCHHSA
00pa30BaTeJbHOM MPOIPAMMbI
[Ipouecc n3yyeHus: AUCHUILUIMHBI HaNpaBiieH Ha (OPMHUPOBAHUE DJIEMEHTOB
CHEAYIOINX KOMIETEHIINH:

Komme- Coaepixanue Pazgen B pe3yabTarte nudydenus pasjaesia IMCUMILUIAHbI,
TeHIUH KOMIIeTeHI[UH AUCHUIIUHBI, ob0ecneunBaoiero GopMupoBaHne KOMIeTeHUMH
(nJIm ee 4acTH) o0ecrneynBa- (MM ee 4acTH) 00YYAKOIIMICS JOJIKEH:
OIIUI 3TaNbI 3HATh yMeTh BJIA/IeTh
(popmupoBanus
KOMIIeTeHI[UH
OIIK-5 -

Cnoco0eH NpuMeHATH B NPo¢ecCHOHATBHOM esiTeJIbHOCTH COBPeMEHHbIe NpecTaBIeHus 00
OCHOBAaX OMOTEXHOJIOTHYECKUX U OMOMETMIIMHCKHUX MPOU3BO/ICTB, FTeHHOW HWHKEHEPHH,
HAHOOUOTEXHOJOTNH, MOJIEKYJISIPHOT0 MO/IeTMPOBAHUS;

NA-lonks | Hemonctpupyer | Cucremaruka, Pacnipenenenue, | Onpenenats no | HaBeikamu

3HAHUS Mopdosorus, KJIACCU(UKALUS | XapaKTEPHBIM H3YYEHUS
COBPEMEHHBIX
MpEICTaBICHUI
00 ocHOBax
OHMOTEXHOJIOTHY
€CKUX U
OMOMEINIINHCKHU
X MPOM3BOJICTB,
TeHHOH
WHXCHEPUH,
HAHOOMOTEXHOI




oruw,
MOJIEKYJISIPHOTO
MOJCIIUPOBAHUS

T'CHCTHUKA
MHUKPOOPIraHUu3MOB

OpPTaHU3MOB TIO
TaKCOHaM B
COOTBETCTBUU C
orpe/eICHHBIM
U TIPU3HAKAMU;
TIPOIIECCHI
KaTaboJIM3Ma
(3HEpreTUIeCcKu

(heHOTUITYECK
MM CXOJCTBaM
oco0ei 0JTHOTrO
reHOTHIIA-
BHJIA;
3HAUYCHUE
KaTaboan3Ma u
OuocHHTE3a B

OCHOBHBIX TPYIII
MHUKPOOPTaHH3M
OB, TIPUMCHSISI
TIPUHIIHAITBI
HOMEHKJIATYPHI;
METOJaMH
OIpeIeTICHUS
OOMEHHBIX
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i1 OOMCH) u MeTaboJIn3ME; MPOLIECCOB;
OmocuHTE3a HCII0Ib30BaTh HaBBIKAMH
(KOHCTPYKTUBH | JOCTHXKEHUS CO3JaHus U
bIii OOMEH) B TCHHOW U HCIIOJIb30BaHUS
0OMEHHBIX KJIETOYHOU I'MO u
npoiieccax; WHXXEHEPUH, pecypcocOepera
OCHOBHEIC KJIETOYHBIX FOIITHX
HaIpaBJeHUS U | OMOTEXHOJIOTUH | OMOTEXHOJIOTUI
NOCTHKEHUS , TMO s TUIA
COBpPEMEHHbBIE CO3IaHus MIPOU3BOJICTBA
OMOTCXHOJIOTHH: | SKOJIOTHYECKH | SKOJIOTHYSCKHU
TCHETUYECKYIO U | O€30I1acHBIX, YHUCTOM U
KIJICTOYHYIO pecypcocbeper | 6e30macHoi
WHXXEHEPHUIO; 110)11170:4 MPOYKLIUH
pOJIb TEXHOJIOTHI pPacTEHUEBOJICTB
MHUKpoopranu3M | mpousBojactBa | a B AIIK.
OB B MPOIYKIIUH
KpyTroBOpOTE PacTEeHUEBOJCT
OMOJIOTHYECKU Ba B AIIK
BaXKHBIX
3JICMEHTOB B
pupoIe
N-2onks | YMeer npumensts | Luronorus OCHOBHBIE IPUMEHSTH TEPMHHOJIOTHUCH,
B MHKPOOPTraHH3MOB busuKo- OCHOBHEIE METOAAMHU U
podecCHOHATBHO O6mu1as ouonorus XMMUYECKUE METO/IBI HaBBIKAMU
i IesTeIbHOCTH CTpyKTYypHO- HPHHIIATIBI, onodusnueckoro | 1abopaTopHOro
COBPEMEHHBIE GbyHKIMOHATbHAS JICKAILUE B u IKCIIEPUMEHTA;
OpraHu3arys OCHOBE POCTa OMOXUMHMYECKOTO | HABBIKAMU
npecTaBIeHus 06 KJIETOK U BUPYCOB pa3BUTHS HCCIeNoBaHuA K | 61
OCHOBaxX I'ucronorus OHMOIOrHYECKUX orocHcTeMaM, UaeHTUDHKALMH
6I/IOTCXHOJ'IOFI/I‘-ICCK MOJIeKyJIHpHaH O6’I>GKTOB, OLICHUBATh OpraHu3MOB Ha
nxn ounoorus ¢usuko- BIIUSIHUAE KJIETOYHOM U
OUOMEIUILINHCKHAX XUMHUYECKUE (busnUecKux TKAaHEBOM
MIPOU3BO/ICTB, HPOLIECCH U (akTopoB Ha YPOBHSIX;
TeHHOU MEXaHU3MBI, COCTOSIHUE uHpopmarueii o
UHKEHEPHH, 00yCIIaBIHMBAIONIN | OHOJIOIHYECKUX | MOJIEKYJISPHBIX
HaHOOHMOTEXHOJIOTH X 00BEKTOB, MEXaHu3Max
¥, MOJIEKYIISIPHOTO (U3HOIOTMYECKH | CTPOHUTH KHU3HEIEATEIHHOC
MOJIETHPOBAHHS! e QyHKIMH Ha MOJENN TH TKaHeH;
Pas3IHYHbBIX OMOIIOrHYECKUX | criocobamu
YPOBHSX MPOLIECCOB U UICHTU(UKAIH
OpraHm3aImu MPOBOJIUTD MX MHKPOCKOITUPYEM
OHOJIOTHYECKUX HCCIEIOBAHME C | bIX OOBEKTOB;
00BEKTOB, TTOMOIIIBIO npueMaMu
MEXaHU3MBI THUIIOBBIX U3yYEeHHsI
JIeicTBUS KOMITBIOTEPHBIX | KJIETOK
BHEIIHUX porpamm; OHMOIIOTHYECKUX
buzrIecKux pemiarhb 00BEKTOB;
[OJIEH HA KUBBIE | CTAHAAapPTHBIE HaBBIKAMHU PabOTHI
OpraHHU3MBbI; 3a1aun Ha COBPEMEHHOM
TEPMHMHOJIOTHEH, | TpodeccnoHanbH | y4eOHO-HAyqHOU
METONAMU U Oif IEATENILHOCTH | ammaparype mpu
HaBBIKAMHU Ha OCHOBE MPOBEICHHH
71ab0paTopHOro MOy YEHHBIX XMMHYIECKUX




9KCIIEPUMEHTA; 3HaHUHN JKCIIEPUMEHTOB;
HaBBIKAaMHU MIPUHIINATIOB METOJIaMHU
UACHTU(DUKAIIMYA | KJICTOYHOM pETHCTpALIUU U
OpraHu3MOB Ha OpraHN3aIAH 00paboTKH
KJIETOYHOM U OMOJIOTMYECKUX | PE3YyIbTaTOB
TKaHEBOM 00BEKTOB, OHMOJIOTHYECKUX U
YPOBHSIX; OMOXMMUYECKUX | XMMHYECKUX
uHpoOpMaIei o | u JKCIIEPUMEHTOB
MOJICKYJISIPHBIX Ono(U3NIECKUX
MEXaHU3Max OCHOB
KU3HEACATETHPHOC | MEMOpPaHHBIX
TH TKaHEH; IPOLIECCOB U
criocobaMu MOJIEKYJISIPHBIX
UAeHTH()UKAINA | MEXaHU3MOB
MHUKPOCKOITUPYEM | JKU3HEICATCIBHO
BIX O0OBEKTOB; CTH IS JKUBBIX
TpreMaMu OpraHm3MOB Ha
H3y4YCHUS Pa3HbIX
KIIETOK YPOBHSIX UX
OMOJIOTHIECKUX OpTaHM3AIAH;C
00BEKTOB MOJIB3Ys
yueOHyI0 U
CIIPaBOYHYIO
TUTEPaTypy,
CaMOCTOSITETTFHO
mpuoOpeTaTh
HOBBIC
3HAHUS
NJ1-30nks | Cmocoben Breaenue B pa3HooOpasue MPUMEHSTh OCHOBHBIMU
NPUMEHHTD B OMOTEXHOIIOTHIO METO/IOB, COBpEMEHHbBIS METOaMHU
Po(eCCHOHANBHO CrtpykTypHO- TO3BOJISTFOIIIX 9KCHEPUMEHTANIb | OHOJOTHYECKHUX
i HesTeTBHOCTH (byHKITMOHAIbHAS MOJIHOIICHHO HBIE METO/IbI WCCIICIOBAHMIA;
COBpEMEHHBIE OpraHu3anys KIeToK | M3yYhTh pabort ¢ HaBbIKaMHU
Y BUPYCOB aHATOMHUIO, OMOJIOTHYECKUMH | CaMOCTOSTEIBHOTO
MpesicTaBiIeHUs 00 M
€TO/IbI MOp}OJIOTHIO U 00BeKTaMu B MIPOBECHHUS
OCHOBaX HUCCIICJOBaHUA B OKOJIOTUYCCKHEC IIOJIEBBIX U HUCCICIOBAaHUA HA
OMOTEXHONOTHHIECK | \yipoGuonornu 0COOEHHOCTH J1aGOpaTOPHBIX | OCHOBE
UX U MeTtoas! pacTeHuil B YCIIOBHIIX; [IPUMEHEHUS
OMOMETUIIMHCKHUX UCCJIEIOBAHUS B TOJIEBBIX U OBBACHSITE METO0B
MIPOU3BOJICTB BHUPYCOJIOTUU nabopaTopHBIX SABIICHH, HaOMIOIeHUS U
WCCJICIOBAHUSX npotecchl, cesizn | PKCTICPHMEHTA;
¥ OTHOIITEHHS, MeToAaMH paboThI
BEIRIISEMEIE B ¢ OHOJIOTHYecKu-
xo1e MU O0OBEKTAMH B
UCCIIEI0BAHUS HOJICBBIX 1
HABBIKH paGoTsl | 1A00PATOPHBIX
¢ coBpeMeHHoj | Y TOBHAX
anmnaparypou
N/1-40nks | 3HAET CIOCOOBI dusnonorus OCHOBHEIC NPUMEHSITh OCHOBHBIMH
HpI/IMCHCHI/ISI B MHUKPOOPraHnu3MoB, Ha60paT0pHI>Ie COBpPEMCHHBIC METOAaMHU
npodeccHOHATBEHO qDI/I3I/IOJ‘I(3FI/I$I W/WJIH TIOJIEBEIC 9KCIEPUMEHTATb | OHOIOIMYECKHX
i esTenpHOCTH pacTeHuUH, METO/IbI HBIE METO/IbI HCCIICIOBAHUI;
COBpEMEHHBIE Muxkonorus, HCCIIeIOBAHUS pabort ¢ HaBbIKaMHU
[IpeCTaBICHHS 06 [Iporo3zoonorus, OMOJIOTHYECKUMH | CaMOCTOSTEIBHOTO
®nopa FOxuHOTO 00BEKTAMU; MIPOBEICHUS
OCHOBax peruoHa, 00BSICHATH WCCIIEIOBAHNS Ha




buonorus
Pa3MHOKEHUS U
pa3BuUTHS,
NmMmyHoorus,
VYuenue 00
HHPEKIHAIX,
dusnonorus
KUBOTHBIX,
MMOYBEHHAS
MHKPOOHOJIOTHS,
CanutapHas
MHUKPOOHOIIOTHS,
MHuKpoOHOTOTHS
MHILEBOMN
MIPOMBIIIJICHHOCTH,
YacTtHas
MUKpPOOHOIIOTHS,
OcHOBBI
MEIUITHCKUX
3HAHUI

OUOTEXHOJIOTUYECK
UX IIPOM3BOJICTB

SIBIICHUS,
MPOIIECCHI, CBI3U
M OTHOIIICHHUSI,
BBISIBIISIEMBIC B
Xo7e
HCCIICIOBAHUS;
n3Jarath U
aHaM3HPOBAThH
0a30BYyI0
WHPOPMALUIO B
obnactu
OHMOJIOTHYECKUX
HayK

OCHOBE
MPUMEHEHUS
METOJIOB
HaOIOACHUS U
9KCIIEPUMEHTA,;
HaBBIKaMH cOopa,
00paboTKH,
aHanu3a u
crcTeMaTHU3aIuK
nHpOpMAITUU 110
ouonoruu

3. MecTO IMCHHUILTHHBI B CTPYKTYpe 00pa30oBaTeibHO NPOrpaMMbl

Hucuumuna b1. O.13 «MukpoOuoaorus» 0THOCUTCS K 0a30BOM 4acTu
broka 1 «lucturmiyrabl (MOIYJIN)» MpOorpaMMbl OakajiaBpraTa U SBIISCTCS

00s3aTENBHOMN I U3yUEHUS.

JucnumninHa (MOIyJb) M3ydaeTcs Ha 2 Kypce B 3 ceMecTpe B

COOTBCTCTBHUHU C y‘IG6HLIM IIJTaHOM.

Jlns ee ycmemHoro ycBOEHUsI HEOOXOIHWMBI BXOJIHbIE 3HAHUS, YMEHHS H
KOMIIETEHLIMH, TMOJIyYEHHBIE CTYAEHTAMH Ha MPEIIIECTBYIOIIMX Kypcax:
OOTaHWKH, HEOPraHMYECKOM W OpraHM4yeckod Xumuu. Mukpoobuosorus
NOJATOTABIMBAET CTYIEHTOB, POPMUPYS Y HUX KOMIETEHIMH, HEOOXOIUMbIE
JUTSL TIPOXOXKIEHUSI MOCIEAYIOIIMX IUCUUIIMH: MOJIEKYJIApHas OWOJIOTHs,

OMOTEXHOJIOTHA.

3.1. Pasz[e.m)l AUCHUIIVIMHBI 1 MC/KINCHUIVIMHAPHBIC CBA3H C MOCJTCAYIOIUMHA
ANCIHUIININHAMH

Ne

HaumenoBanue 06ecneqHBamnmx

NeNe pazesioB JaHHOM

n/n | (mocjaeayruux) JuCIHHTILIAH JUCIHMIIIMHBI, HEOOXOAMMBIX JJIsI
H3YyUYeHHUS MOCJaeTyI0IUX
JTUCHHUILINH
1 2
1. | MonekynspHasi OUOIOTHs + +
2. Bbuorexnomnorus + +




4, O0beM TMCHUIJIMHBI B 3a4eTHBIX eIMHUIAX ¢ YKa3aHHEM KOJIMYeCcTBa
aKaJieMU4eCKNX YaCOB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy ¢
00y4aImuMHuCs ¢ mpenogaBaresieM (10 BUJAaM y4eOHbIX 3aHATHI) U HA
CaAMOCTOSITEJILHYI0 PA00TYy 00y4AKOLIUXCS

Bun yueOHo# padoThl Oo01mast Tpy10eMKOCTh
Bcero 3 cemecTp
4acoB
Obwas mpyooemkocms. 9achl 144 144
3a4eTHLIE €NHUIBI 4 4
AyoumopHnuie 3anamus (6ceeo), 6 m.u.: 54 94
JIEKIIUU 18 18

npaktuyeckue 3anarus (I113) - -

nabopatopubie 3aHsATus (JIP) 36 36

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

MOATOTOBKA K MPAKTUUYECKUM 3aHIATHIM 25 25

CaMocToATEIbHOE U3YUYEHUE TEM 40 40

[TonroroBka K TEKyIEMY KOHTPOJIIO 25 25

Ipomesxcymounas ammecmayus 3ayer ¢ 3ayer ¢ OIeHKON
OLICHKOH

5. Coaep:xaHue TUCIHUNINHBI
5.1. Pa3nesnpl AUCIIAINIMHEI IO BUIAM 3aHATUH

Ne HanmeHnoBanue pa3jieiioB Bcero AyIuTOpHBIE CPC
n/n (uacoB) 3aHATHA (Yac)

Jlekuun J3

=

OO61mmast MUKpOOHOIOTHS 75 10 20 45

2. | YactHast MUKpOOHOJIOTHS 69 8 16 45

Bcero 144 18 36 90
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5.2. TemaTn4ecKUi IJIAH JEKIHUI

n/n Temvl nexyuti Koauuecmeso
Hacos
Pa3zoen 1. Obwasn muxpobuonozus
1. | MecTo MUKpOOpPraHU3MOB B MUpE KUBOTO. McTopus 2
MUKPOOHOIOTUN
2. | Mopdosorust u TUTONOTUS MUKPOOPTaHU3MOB 2
3. | ®u3nonoruss MUKpOOPraHU3MOB 2
4. | HacneacTBeHHOCTh U M3MEHUYHMBOCTHh MHUKPOOPTaHU3MOB 2
5. | IlpakTHueckoe WCIOIB30BaHUE MHUKPOOPTaHH3MOB 2
Pazoen 2. Yacmnas mukpoobuonocus
6. | Bupycsl. [lonoxxeHne o )KHBOM MHpE 2
7. | bakrepuodaru. [IpakTHdeckoe UCIOIb30BaHKE OaKTepruoharos. 2
8. | ['eHeTHKa MUKPOOPTraHU3MOB. MyTanuu, peKOMOUHAIIAN Y 2
MUKPOOPTaHU3MOB.
9. | Yuenue 06 undexuu. @opmel nHpekunu. UMmyHuter 2
Bcezo uacos 18
5.3. TemaTuyeckuii njiaH JadopaTOPHbIX 3aHATHH
Konuuec
n/n Temvl nabopamopmbix 3anHamull meo
uacos
Pazoen 1. Obwas muxkpodbuonocus
1. | MukpoOuosorndeckas Jaboparopus u ee 000pyaoBaHue. MeTo b 4
MUKPOCKOIIUH.
2. | MUKpOCKOIIMYECKUI METO/I MCCIIeI0BaHUS: MOP(HOJIOTHS 1 4
CTpyKTypa OakTepuid, MPUroTOBIeHNE (PUKCUPOBAHHBIX
IpenapaToB, IPOCTHIE U CIIOKHBIE METOJIBI OKPACKU.
3. | KyJIbTHBHPOBaHHE MUKPOOPTAaHM3MOB: ITUTATEIbHBIC CPEIbI U 4
METO/IbI CTEPUITA3ALINAN.
4. | BakTepuoIOTHIECKHIA METOJI MICCIICIOBAHNS: H3YUCHUE 4
OMOXMMHYECKUX CBOMCTB OaKTEPHil.
5. | BakTepronornueckuii METOI UCCIICIOBAHMS: BBIICJICHHE YHCThIX 4
KyJbTYyp OaKkTepHil.
6. | PacnpocTtpaHeHnne MUKPOOOB B MPUPOJIC M UX OOHAPYIKEHHE. 4
Muxkpodiopa Tena yenoBeka.
Pa3zoen 2. Yacmuas muxkpobuonozus
7. | MeTtopl KyJIbTUBUPOBAHUS BUPYCOB. 2
8. | Metobl paboThI ¢ bakTepuodaramu.. 2
9. | 'eHeTHYECKHME METO/IbI HCCIICIOBAaHUS MUKPOOPTAHU3MOB. 2
10. | Buomornueckuii METOI UCCIIEOBAHUSL. 2
11. | Ceponoruyeckue METOJbl  HUCCIENOBaHUA: Hecnenupuyeckue 2
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dakropsl 3amuThl. GarouuTos.

12. | Annepruyeckuii METO1 UCCIICIOBAHUS. 2
Bcezo uacos 36
5.4. Conep:xaHue pa3aejoB JUCHMILIHHbBI
Ne | Haumenosanue Cooepoicanue pazoena Komne
n/n paszdena meHn-
yuu
1. | O6masn Tema 1. Mecto MuKpoopraHusmMoB B Mupe xuBoro. Ucropus | OIIK-5
MHKpOOHoJI0THsl | MUKpOOHoJoruu. [Ipenmer MukpoOuonoruu. OOmas MUKpOOHOIOTUs

- Hayka, wM3ydalomas MOp(}OJIOTHIO, LUTOJOTHIO, OHOXHUMHUIO,
TFEHETUKY, SKOJOTHMI0 M CHUCTEMAaTUKy MHUKpPOOPraHu3MoB (Oakrepuii,
apxed, MHUKPOCKOIHWYECKUX TpHOOB, NPOCTEHIINX, BOJOPOCIEH,
BHUPYCOB).

VYyacTe MHMKPOOPraHM3MOB B MUHEpPAIM3alUUd  OPraHMYECKHX
BEIIECTB, PETYJSLUU Ta30BOr0 cocraBa arMoc(epsl, B OYHCTKE
OKpYXarolie cpeAbl OT TOKCHYHBIX BEIIECTB, B MOJACPKAHUU
IUIOJOPOJIMsl MOYBbI, B OOpa30BaHMM TIOJE3HBIX HCKONAEMbIX, B
MOJIyYEHUU KOPMOBBIX U MUILIEBBIX POIYKTOB, TOIUINBA, XUMHUUECKHUX
PEaKTUBOB U JIEKAPCTBEHHBIX MPENapaToB.

Uctopuueckuii ouepk. OTkpeiTe MuKpoMupa A. BaH JleBeHTrykoMm.
PaGots JI. [Tactepa, P. Koxa, 1.11. Meunukosa, H.®. I'amanes, C.H.
Bunorpanckoro, M. beiiepunka, A. ®nemunra, II. Dpnuxa u ap.
Otkpertre BupycoB J[.1. MBaHnoBckuM. Pa3BuTne OMOXMMHYECKOTO
HarpaBjeHuss B Mukpoouosiorun A. KimroiiBepom, K. Ban Humewm.
Pabotel oreuecTBeHHbIX MuKpoOuosoros: H.B. Hukmunckoit, H.A.
Kpacunsuaukosa, E.JI. [llanomuukoBa, 3.E. EpMonbeBoit u nip.
PazButue  mukpoOumonmormn B XX  crosetud.  Beinenenue
CaMOCTOSITENIbHBIX JUCIUIIINH: oOmieit MUKpPOOHOJIOTHH,
MEIUIMHCKOMN, BETEPUHAPHOM, CENBCKOXO03SIMCTBEHHOM, TEXHUUECKOH,
KOCMHUYECKON, TEHETUKU W Te€HHOW WHXXEHEPUU MHUKPOOPIaHHU3MOB,
BUPYCOJIOT'MH, MOJIEKYJISIPHON OMOJIOTUH, OMOTEXHOJIOTHH.
[TepcniektuBbl pazButus Mukpoouonoruu B XXI| cronerun. Pemenue
rno0albHBIX MpoOJieM MO cTabuiau3aluu OaKTepUsIMU Ta30BOTO
coctaBa arMmocdepbl 3emild, OXpaHa OKpYXarolled cpeabl,
HENOCPEACTBEHHOE y4acTU€ B PELIEHUU MPOJIOBOJILCTBEHHBIX,
MEAMIMHCKUX U 3HEPT€TUYECKUX MPOOIJIEM UEI0BEYECTBA.

Tema 2. Mopdosiorusi 1 HUTOJIOTHSI MUKPOOPTaHU3MOB

MeToapl  KJIacCMYECKOW MHUKPOOMOJIOTUU: MHKPOCKOMHUS, METO/bI
CTEpUIM3allMM,  METOJAbl  MOJY4YEHMs]  YMCTBIX  KYyIbTYyp U
KyJIbTUBUPOBAaHHUE MHUKPOOPraHM3MOB Ha IHUTATENbHBIX CpEAax,
METO/Ibl XpaHEHUSI MUKPOOPTaHU3MOB.

CX0ZCTBO M pa3nuyue B OpraHU3aluyu KJIETOK DYKapuoT U IMPOKapPHOT.
Oco0OeHHOCTH OpraHU3aluyu MUKPOCKOITUYECKUX TPHUOOB, BOJIOPOCIIEH,

IIPOCTEUIINX.
Mopddonorusi, yaibTpacTpyKTypa, MaKpOMOJEKYJsipHas OpraHU3aius
KJIETOK IIPOKApHOT. Mopdonoruueckoe pa3HoobOpasue.

OOHOKIIETOUHBIE M MHOTOKIJIETOUHBIE (HUTYATHIC, MHIICTHAIBLHEIC)
dopmbl.  CTpYKTypHBIE  Pa3IM4us  TPAMIIOJIOKHUTENBHBIX U
rpaMoTpHUIIaTeIbHBIX OakTepuii u apxeir. OOpazoBanue L-dopwm,
cheponoB, IPOTOILIACTOB.
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[ToBepxHOCTHBIE CTPYKTYphl. CTpoeHHe M (YHKIMH KJIETOYHBIX
CTEHOK Yy TIpaMOTpULATENbHBIX OakTepuil: HapyxHas MeMOpaHa,
MENTUAOTITMKAHOBBII (MypenHOBBIH) CJIOM. [TonsaTtue 0
NEPUILIa3MaTUYECKOM IPOCTPAHCTBE, €ro pPOJM M 3HAYEHUU Kak
0c000r0  MOMM(PYHKIMOHATBHOTO KOMIApTMEHTa OaKTepHalbHOU
KJICTKH. OcobenHoctu CTPOEHUs KJIETOYHOM CTEHKH
IPaMIOJIOXKHUTENbHBIX ~ OakTepuil:  MENTUIOTIIMKAH,  TEHXOEBbIE
kucinoTel. KierouHble CTEHKM apxeil: rereporojgucaxapuiHble,
NICeBIOMYPEUHOBBIC, TJIMKONPOTEHHOBHIE, OenmKoBble. Apxen 0e3
KJIETOYHBIX CTEHOK.

I'mukokanuke, Karcynsl, 4yexibl. X 3HauyeHHe Npu B3aUMOICHCTBUU
KJIETOK MTPOKAPHOT C OKPYKAIOLIEH CPeIor U MEXITYy COOOi.

[T (pumOpun). KierouHsle BBIPOCTBI: NMPOCTEKH, TU(BI, LIUIIHI.
AHTHUreHHbIE CBOWCTBA IOBEPXHOCTHBIX CTPYKTYP MPOKAPUOT.
[TonBuxkHOCTH OakTepuaybHbIX KieTOK. JKryruku. IlpuHnunuansaoe
OoTaMuYue OaKTepUaJIbHOIO JKTYTMKAa OT JKI'YTHKa IPOKApPHOT.
Cxomnp3silias U moj3arouiasl MOJABUKHOCTh HEKOTOPBIX OakTepui, ee
MeXaHu3M. TakCHUCHI.

MemOpaHHbIH armapar. [uronnazmarnueckas MemOpaHa,
0COOEHHOCTH €€ COCTaBa, CTPYKTYphl U (PYHKIMU y OaKTepuid, IOHATHE
0 o yHKINOHATBHOCTH MeMOpaH. Me3ocoMbl. MeMOpaHbI apxeii.
OcCOo0eHHOCTH TPAHCHOPTA BEIIECTB Y OAKTEPHI U MEXaHU3MBI,
oOecneurBarole 00MEH BEUIECTB C OKPYXKaIoLIe cpe1oi.
Jlokanu3anus AbIXaTeabHbIX U (POTOCMHTETUUECKUX LIeNel TpaHCopTa
AJIEKTPOHOB.

[{utornasma GaktepuanbHoi kineTku. L{uto3zons. Pubocomsr apxeit u
OakTepuii: cocra, ctpoeHue, GyHKuuu. Pasnmuuus pubocom syKapuot
" IIPOKAPHOT. Hyxneonn (GakTepuanbHas XpoMocoMa).
['ncroHononoOHble Oenku 3ykapuoT M apxed. CBs3p HyKJIeouaa ¢
UTOIUIa3MaTHYecKo  MemOpaHod.  Ilmasmuasl  u apyrue
TE€HETUYECKUE DIIEMEHTHI.

BayTpumnnazmatuueckue BKJIFOUEHUS. 3anacHele BELIECTBA:
nosmdocdaTsl (BOIOTHH), TPAHYIIBI TOJIU-B-OKCUMACTSTHON KUCIIOTHI,
JJIEMEHTapHas  cepa, [MaHOPUUUHOBBIE TIpaHydbl. CTPYKTYyphl
(BKJIIOYEHMsS) HMeEMIKe (QYHKIHOHAIBHOE IPHUCIIOCOOUTENBHOE
3Ha4YeHUe: KapOOKCHCOMBI, Ta30Bble  BaKyOJH, MAarHUTOCOMBI,
XJIOPOCOMBI 3€JIEHBIX OakTepuil, (UKOOUIMCOMBI IUAHOOAKTEPHIA.
benkoBble  kpuctramiel  benkoBele  MeMOpaHbl  OaKTepHAIBHBIX
BKJIFOYCHUHN - OCOOBIA THIT KJIETOYHBIX MEMOpaH, MPUCYIIUA TOIHKO
IIPOKApUOTAM.

Jlenenne KJIETKM M CIOCOOBI Pa3MHOXKEHUS MHUKPOOPTraHU3MOB.
Perummkanus  JIHK, cerperamust Hykneonna u  (opMHUpOBaHHE
MEpPEeropoIKM MpH  JENIEHUH KIETOK mpokapuoT. IloukoBanue
Oaktepuil. CkopocTh pa3MHOXeHHs. KieTrouHsle IUKIBI OakTepuit
(6arm, MIPOCTEKOOAKTEPHIA, MHUKCOOAKTEepHUiA). Knerounas
JUCCOLIAALIHS.

Knerounas muddepennupoBka B TMpoIiecce OHTOTCHETHYECKOTO
pa3Butusa Oaktepuil. [lokosmumecs Gopmbl. DK30CHOPHI, IHAOCHIOPHL,
IUCTBI, MUKCOCTIOpPBI, akuHeThl. OOpa3oBaHue CHEIHATU3UPOBAHHBIX
KJIETOK (T€TepOIMCThI [IMAaHOOAKTEPHUH ).

Tema 3. ®u310J10rHsi MUKPOOPTraHNU3MOB




13

CrocoObl  obOecriedeHuss DJHEprueil. ODK30TeHHBIE U DHJIOTEHHBIC
okucisiemble cyOcTparbl. JloHOpel  21ekTpoHOB. Ilepenocunku
AJIEKTPOHOB U 3JIEKTPOHTPAHCIIOPTHBIE CUCTEMBI: UX OCOOECHHOCTH Yy
pasIuyHbIX opraHu3MoB. Posib AT®, ciocoOwl ee 00pa3oBaHUsI.
bpoxenus. Omnpenenenue nousatus "6poxxenue". I[lytu cOpaxuBanus
VIJEBOMOB U JIPYIMX OPraHWYecKUX COeAUHEHHH. MOoJo4YHOKHCTIOe
romMo- u rerepodepMeHTaTuBHOe Opokenue. IIponmoHOBOKHCIIOE,
MAaCJIIHOKHCIIOE, MYPaBbHHOKHCIIOE, CIHPTOBOE U JPYyrue BUbI
OpoxkeHui. XapakTEepUCTHKAa MHUKPOOPTraHU3MOB,  BBI3BIBAIOIINUX
OpOXKEeHHUSI.

AspobHoe npixanue. @OpMbI y4acTHsI MOJEKYISIPHOTO KHCIOPOZAa B
OKHCJICHUH pa3HbIX cyOcTpaToB. [lonHOE W HEMOJIHOE OKHUCIEHHE
cyoctpara. Ponmb 1mukiaa TpUKapOOHOBBIX KHCIIOT. XapaKTepUCTUKA
BOXHEHIINX  MUKPOOPTaHW3MOB,  OCYIIECTBISIOIIUX  adpoOHOE
OKHUCJIEHHE OEJIKOB, YIJIEBOAOB, YIJIEBOJAOPOJOB M  JIPYIHX
MHOTOYTJIEPOTHBIX BEILIECTB.

MeTmioTpodsl. Oxkucnenue HEOPTaHUYECKUX cyOcTpaToB:
BOCCTAHOBJICHHBIX COEIMHEHUHN Cephl, a30Ta, Kele3a, MOJEKYIIPHOTO
BoJIOposia M ipyrux. OCHOBHBIE TPYIIIBI XEMOJIUTOTPOGHBIX OaKkTepuid
U apxeu.

AnaspoOHoe  gpixanume. OmpexneneHue TMOHATHSA — "aHadpOOHOE
neixanue". JIoHOpBI M aKUEnTOpbl 3JIEKTPOHOB, HUCIOIB3YyEMbIe
pasHBIMH ~ MHUKPOOPTaHM3MaMH  TPH  aHA’pPOOHOM  JIBIXaHUHU.
Mukpoopranu3Mbl, BOCCTaHABIUBAIOLIUE HUTPATBl U  Jpyrue
COCAMHEHHUS  a30Ta  (AMCCUMIISIUOHHAS  HHUTPATPENyKIHS |

JNeHUTpUpUKaLns).
Cynb(haTBoCcCTaHABIMBAIOIINE U CEPYBOCCTAHABIUBAIOIIUE OAKTEPUHU
(TUCCUMMITSILIMOHHAS cynbhaTpenyKius). MeTaHOTeHBblI, ux

ocobeHHoctd. OOpa3oBaHME MeTaHAa U3 YIVIEKUCIOTB U JIPYrHX
coeauHeHuil. Anerorensl. XemocuHnrte3.@otocunte3. OcoOeHHOCTH
dotocunTeza y mnpokapuoT. CoctaB, opraHuzanus U (QYHKIUU
(OTOCHHTETHYECKOTO  ammapara  pa3HbIX  MHKPOOPTraHM3MOB.
[TurmeHThI 51 X JIOKATU3alHus. JoHopsI 3IIEKTPOHOB.
DJEeKTPOHHOTpAaHCIIOPTHAs Lenb. POTOCHHTE3 C BbIIENEHUEM U 0e3
BBIJICICHUST  KHCJOpoAa.  VIcronmb30BaHWE ~ CBETOBOM  DHEPTHH
rajo0aKTepUsIMH.

[Turanue. IloTpeOHOCTH TPOKAPHOT B MHUTATENBHBIX JJIEMEHTaxX M
MHUKpOdJieMeHTaX. McTouHMKH OWOTeHHBIX 53JeMEHTOB. {akTopsl
pocta.MexXaHu3M TIOCTYIUIEHUSI THUTATEIbHBIX BEMIECTB B KIETKY
OakTepuii, MeMOpaHHBII TpaHCIOPT, TUPPY3Usi. DHI0- U IK3OLUTO3 Yy
AYKapuoT.

Tune! nutanus 6axtepuil: @ororpodusi, xemorpodus. ABToTpodus u
rereporpodusi. Jlutorpodus u opranorpodus. COOTHOIICHHE ITHX
TUIIOB MUTAHUS y Pa3HBIX OpraHu3MoB. IIpoToTpodsl 1 aykcoTpodBHI.
[Tonsitue o mukcoTpodum.

buocunTeTnueckne  mporecchl.  ACCUMWISIMA  YIJIEKUCIOTHI
aBTOTPOGHBIMU u reTepoTpOPHBIMU MHUKPOOPTaHU3MaMH.
Pubyne3obudocdaTHplii HUKI U Ipyrue MyTH YCBOSHHS YIIIEKHCIIOTO
raza aBToTpodamu.

YcBoeHue coeaMHEHH a30Ta. ACCUMWISIMOHHAS HUTPATPEITYKIIMS.
Duxcanus aTMOC(epHOTo azoTa. CBoOOMHOXUBYIIIE U
CUMOHOTHYECKHE a30T(HUKCATOPHI.
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CuHTEe3 OCHOBHBIX OHONOJIMMEPOB: HYKJICHHOBBIX KHCJIOT, OEIKOB,
JIUIUJOB, YTJIEBOJOB. Bropuunsie MEeTaOOIHTHI. Poct
MUKPOOpPraHu3moB. Poct mnomymsuuii B NIEPUOJUYECKOM U
HEIPEPBIBHBIX KYJIbTypax. HakomurenbHble, YUCTBIE U CMEIIAHHbBIC
KYJbTYPbl MUKPOOPTaHU3MOB. POCT B IIeprOAMYECKON U HEMPEPBIBHOM
KyabType.  MeToabl KyJbTUBUPOBaHUA. Y CTPOUCTBO
NPOMBIIIIEHHBIX QEPMEHTOPOB.

Tema 4. HacsieqcTBEHHOCTh U H3MEHYMBOCTH MUKPOOPTraHU3MOB
OcoOeHHOCTH ~ Pa3MHOKEHUS  MHUKPOOPTraHHU3MOB. Crpoenue
OoaktepuanpHoii  JIHK. Pasmuoxenwme 'y Oakrepuit. OcoObie
MEXaHU3MBI Mepeadyn HacleJACTBEHHON MH(popManuu y O6akrepuii
(xoHBIOTAIUS, TPAHCHOPMALIHUS i TPAHCTYKITHSA).

['enom. 'enotun. denorun. MexaHu3Mbl peruTUKaIM OaKTepHaIbHON
XpOMOCOMBI.  BbICOKass HM3MEHUYMBOCTH MPOKApUOT. MyTareHsl.
Myranuu. PexomMOMHanuum TeHETHYECKOro MaTepuaia: penapanus,
TpaHcopmalysi, TPAHCAYKIUS, KOHbBIOTAlMA. 3HAYEHHE MYyTallHil.
IlepcnexTHBBI TEHHON UHKEHEPUU.

Tema S. IIpakTH4eckoe HCIO/1b30BAHME MUKPOOPIaHU3MOB
[IpakTuueckoe WCIONB30BAHUE MHKPOOPTaHU3MOB. MUKpOOHbIE
OMOTEXHOJOTMM B TPOMBIIUICHHOCTH, CEIbCKOM XO34HCTBE U
MEJULIMHE.

MukpoopranusmMbl -  OPOAYLEHTHl  AHTHOUOTHKOB,  JIPYTHX
JIEKapCTBEHHbIX  BellecTB. [laToreHHple  MHKpPOOpPraHM3MBl U
uMMyHHUTET. Bo3Oynurtenu Bo3BpaTHOro Tuda, Xojepbl, OpIOIIHOTO
tuda, Tyoepkynesa. CradpunokokkoBbie nHpekuu. [lapasutuueckue
dopMBl  MHUKOIUIa3M - BO30yIUTENEeH OCTPBIX PECHHPATOPHBIX
3a0oyieBaHUN M THEBMOHMHU. Bupycbl - Bo30Oyautenu 3a0osieBaHUN
YelIOBeKa, pPACTeHUM, IKUBOTHBIX M  HACEKOMBbIX. BupycHble
MH(pEKIMOHHBIE 3200JI€BaHUS.

OTHOIIEHHe MHKpPOOPraHM3MOB K TemIieparype (ICHUXpOo(uibl,
Me30¢huiIbl, TepMOGUIBl U IKCTpeManbHble TepMmodumsl). JlelicTBue
BBICOKUX M HHU3KHX TEMIlepaTyp Ha PpOCT U BBDKMBAHUE
MHUKpPOOPTaHU3MOB.

I'mgpocratuyeckoe paaBiieHHE. Y CTOMYMBOCTD MHUKPOOPTaHU3MOB K
BBICYILIMBaHUIO, OTHOILIeHHE K PH cpebl. OcMouibl, ranodusl.
Brusaue nmydunctoit sHepruu (COTHEYHOE U3ITYyYeHUE, UCKYCCTBEHHBIN
YO, UK wuznyueHue, HOHM3UPYIOUIEE U3IyUYEHUE, PaJUOBOJIHBI,
VIBTPa3BYK). YCTOWYMBOCTP MHUKPOOPTAaHU3MOB K TMEPEUYUCICHHBIM
daxTopam.

OtHomeHNE K MOJIEKYJIIPHOMY KHUCJIOPONY: a’poOHbIE
MUKpPOOPTaHU3MBI, OONUTaTHble U (DaKyIbTaTUBHBIE aHadPOOBL.
BinsiHue XMMUYECKMX BEHIECTB OPTraHMYECKOM W HEOPTraHMYECKON
MPUPObI HA MUKPOOPTaHU3MBI.

YacrHas
MHKpPOOHO0I0T U

Tema 6. Bupychnl.

[Tonoxenue B kxuBoM mupe. OcobenHoctu. CTpykTypa U OMOXUMUS
BUPYCOB. 3HA4€HHE BHUPYCHOTO KallCHJIa. BuHpycHbIE TE€HOMBI.
[Mpuniunsl  K1accUUKAIMM  BUPYCOB  Pempoiykuuss  BUPYCOB.
B3anmoneiicTBe BHpPYCOB C KIETKOM Xo03siMHA. Pempomykius
BupycoB. Ilonatue o BuUporeHMM Hu 1npoBupyce. MeToabl
KYJIbTUBUPOBaHUs BUPYCOB. TKaHEBBIC KYJIbTYpBI

OIIK-5
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Tema /. bakrepuodarm.
Ocobennoctu Mopdosoruu u penpoaykunu. Jinsorenus, ee 3HauCHUE.
[TpakTryeckoe ucnoab3oBaHue OakTepuodaros.

Tema 8. 'eHeTHKA MUKPOOPTraHU3MOB.

Oco0OeHHOCTH OpraHu3alMM TeHeTudyeckoro ammapata. [lmasmuabl u
[UTOIUIA3MATUYECKasi HACJIECACTBEHHOCTh. 3HAUYE€HHE IUIa3MUIl B
TeHETUYECKOM WHKCHEPUH. I'enetuka MUKpPOOPTaHU3MOB.
deHoTunnyeckas U reHOTUIIMYECKAsd M3MEHUYHUBOCTD y

MHUKPOOPTraHu3MOB. MyTanuu, peKoOMOMHAIIMKA Y MUKPOOPTaHU3MOB.

Tema 9. Yuenue 00 nndexium.
Wudexkuronusiii nporecc. Poib Mukpoba B HHPEKITMOHHOM IpoIiecce.
[TaToreHHOCTH U BUPYJIEHTHOCTh MUKPOOOB. DaKTOPBI MATOTEHHOCTH
Y VX TEeHEeTUYECKHA KOHTPOJIb. PopMBbI cuMOmo03a. Poib
MaKkpoopranusMa B HHGEKIMOHHOM mporecce. DopMbl HHDEKITHH.

6. YueOHO-MeTOANYECKOE 00eclieYeHe CaMOCTOSITeIbHOI padoThI

Temamuyweckuti nian camocmosmenbHoU pa60mbl

Konnuec Pexomenoyemvie ucmounuxu
TBO ungopmayuu (Ne ucmounuxa)
T . 4acoB (unmepne
eMamuKa camocmosamenbHou
n/n pabomo: (ouHast) OCHOBHA | OONOJHUM m-
A (u3 8n. | envHas (uz | pecypcol)
PII]) 8n. PIIJ]) (u3 9n.
PII])
1 | Bkyiag oTe4eCcTBEHHBIX YYEHBIX 4 3,5 8,9,10 1-6
Bunopaackoro C.H., 'abpuueBckoro
I'.H., Tapacesuua JI.A., [TaBnoBckoro
E.H.,Cmoponunuesa A.A. B pa3Butue
MUKPOOHOJIOTHH.
2 | PaGoter ®nemunra A., Dpruxa I1., 4 2,35 8,9,10 1-6
Bakcmana C., EpmonbeBa 3.B..
Xumuorepanust *HPEKIIMOHHBIX
3a00JIeBaHUH.
3 | Aucbuos u ryouos. [lonstue o 4 4 7,11 1-6
MPOOUOTHKAX U 3yOUOTHKAX.
4 | KoHTpoab KauecTBa CTEpUIIM3ALUH. 4 1,2 10,11 1-6
5 | [Ipumenenne 6akTepruaIbHHBIX 4 12,4 8,10 1-6
(bepMeHTOB B OMOTEXHOJIOTUH U
Ipyrux o0xacTsx
6 | ®uTonaTroreHHble MUKPOPTaHU3MBI.. 3 2,4 8,11 1-6
7 | ITogBM>KHBIE TEHETHYECKUE 3 2,3,5 8,10 1-6
JENIEMEHTHI: UX Pa3HOBUIAHOCTH,
BCTaBOYHBIE MTOCIIEIOBATEILHOCTH,
TPaHCIO30HBI.
8 | DnMaeMHOIOrHYecKOe 3HAYEHUE 4 2,3,5 8,10 1-6
HOCHUTEJHCTBA.
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9 | CoBpemeHHBIE TEOPUH 00pa30BaHUS 3 2,35 8,10 1-6

MHOXecTBeHHOcTH aHTHTen (ToHeraBa
C)).

10 | [IpuMeHeHHE OUMIIICHHBIX AaHTHTEI U 4 2,3 8,11 1-6
AHTUTCHOB B TECT-CUCTEMaX.

11 | UMMyHOMOIYISTOPHI: CIIOCOO 3 2,5 7,8 1-6
MOJIy4EHUS ¥ IPUMEHEHHE.

12 | [IpuHUKTIBI pa3BUTHSI ONOTEXHOJIOTHH. 4 2,4 8,11 1-6

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

14 | I[IpomexxyTouHas arTecTanus 8 1-5 7-11 1-6

BCET'O : 90

Y4eOHO-MeTOAMYECKHE MATEPHAJIbI IJISI CAMOCTOATEIbHOM PadoThI:

1.Bupyconorusi u OHOTEXHOJOTHS [DIEKTpOHHBIA pecypc]: yued. / P.B.
benmoycosa [u np.]. — Dnekrpon. nan. —Cankr-IletepOypr : Jlanp, 2018. — 220
c. https://e.lanbook.com/book/

2.'ocmanog, P.I'. MukpoOuosorus [DneKTpoHHBIN pecypc] : yueoHoe ocoowe /
P.I'. 'ocmanos, A.K. INanuynnun, A.X. Bonkos, A.1. U6parumoBa. — DIEKTPOH.
nan. — Cankr-IletepOypr : Jlanb, 2017. — 496 c. https://e.lanbook.com/book/

3.EmueB, B.T. MukpoOuosorus: y4eOHUK UIsl akaJeMHUYeCcKoro OakajaBpuara,
pek. YMO BO P® mno arponom. oGpa3oBaHuto. - 8- u3fd., clp. U jom. - M.:
N3narensctBo KOpaiit, 2017. — 445 c.

4. Kucnenko, B. H. IlpakTukym 1o BeTepHMHApHON MHKPOOHOJIOTHH: y4eOHOE
noco6wue, nomyil. MCX P®. - Mockaa : "KomocC", 2005. - 232 c.

MeTtoauyeckue peKOMEHAAUMHU CTY/IEHTY K CAMOCTOSITeJIbHOI padoTe

CamocrosiTeibHasi padoTa CTYAEHTOB, TMPEAYCMOTpPEHHas  Yy4eOHBbIM
wianom B oOvemMe 90 dYacoB, cOOTBETCTBYeT Oojee TIIyOOKOMY YCBOCHHIO
U3y4yaeMoro Kypca, (OpMUpYeT HaBBIKM HCCIIEIOBATENbCKOM paboThl |
OPUEHTHPYET CTYJACHTOB Ha yMEHHE NPUMEHATH TEOPETUYECKUE 3HAHUSA Ha
IPaKTHKE.

CamocTosiTenbHast paboTa HOCUT CUCTEMaTHUECKUN XapaKTep.

Pe3ynbrarhl caMoCTOSITENbHOM pabOThl KOHTPOJIUPYIOTCS MpenojaBaTesieM U
YUUTBHIBAIOTCS TpPU aTTeCTAallMM CTyJAeHTa (3aueT c ormeHkoi). Ilpu stom
OPOBOJASATCS: TECTUPOBAHME, SKCIPECC-OMPOC HA MPAKTUUYECKUX 3aHITHSX,
3acIyUIMBaHUE JI0KJIa/10B, MPOBEpKa MUCbMEHHBIX PadoT U T.J.

3amaHus JUISI CaMOCTOSITENIbHOM paldOThl COCTABIISAIOTCS MO pasfenam Hu
TeMaM, MO0 KOTOPBIM HE MPEILyCMOTPEHBI ayAUTOPHBIE 3aHATHA, TUOO0 TpedyeTcs
JIOTIONIHUTENBHO  TPOpadoTaTh W MPOAHATU3UPOBATH  PacCMAaTPUBAEMBIN
npernojaBaTesieM MaTeprai B 00beMe 3alIaHuPOBAaHHBIX YaCOB.

JIJis TIOATOTOBKM K 3aHSITHSIM W BBIOJHEHHUS CAMOCTOSTEIHHOW paboTHI,
CTYA€HTaM PpPEKOMEHAYIOTCd  Y4YeOHO-METOAMYECKHE M3JaHMsl, a  TaKxKe
METOMYECKUE MAaTepHalIbl, BEINYLIEHHBIE Kadeapoi.


https://e.lanbook.com/book/103898
https://e.lanbook.com/book/91076
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CamocrosiTesibHAsA padoTa ¢ KHUIOM. B Hamie BpeMsi KHUTa CYIIECTBYET B
JIBYX (popMax: TPaAUIIMOHHON U 3JEKTPOHHOU. B MHTEpHETE CyIIECTBYIOT LiETIbIe
OHOMMOTEKH, pacroiaraoiiye AeCITKaMH ThICSY AJIEKTPOHHBIX TeKCTOB. CeroiHs B
oO1iecTBe MpeodiaaeT MHEHUE, YTO MeYaTHAs KHUTA U €€ KOMITbIOTEPHBIM TEKCT
JONOJHSAIOT Apyr apyra. Mcnonb3ysl 3J€KTPOHHBIM BapUaHT KHUTHW 3HAYUTEIBHO
ObICTpee MOATrOTOBUTH Ha ero 0aze pedepaT, KOHTPOJIbHYIO PabOTy, MOJOTHATH
TEKCT CBOEH paboThI Mo TpeOyeMbIii ydeOHBIM 3a1anneM 00beM. [leuaTHbie KHUTH
ropasjo jerdye u yao0Hee YuTath.

PaboTa ¢ KHUTOMH, CTYJIEHTHI CTAIKUBAIOTCS C psAaoM npobiem. OqHa U3 HUX —
Kakasi kaura Jiydie. [{erecoobpa3Ho B epByro ouepeib 00paTuThCs K TUTEPATYPE,
PEKOMEHIOBaHHOM TmpenoaaBateneM. llenecooOpa3HO MpoYUTaTh AHHOTALMIO K
KHHUI€ Ha €€ CTPaHULaX, B KOTOPOM yKa3aHO, KOMY M JJI KaKUX I€Jeil OHa MOXKET
OBITh MOJIE3HA.

Hpyras npobiema — kak 3QQPEeKTUBHO YCBOUTh MaTepuasl KHUrU. KauecTBo
YCBOEHUSI y4E€OHOro MaTepHajia CYIIECTBEHHO 3aBUCAT OT MaHepa MpOYTEHHS
KHUTH. MOYKHO BBIIETUTH MSITh OCHOBHBIX IPUEMOB PabOTHI C TUTEPATYPOU:

YreHHe-npoCMOTp HCHOIb3YETCS ISl MPEABAPUTEIIBHOIO O3HAKOMIIEHHS C
KHUIOW, OLIEHKH ee LieHHOocTU. OH mpeamnojaraeT 03HaKOMIIEHUE C aHHOTAIUel,
IOPEIUCIOBUEM, OIJIaBJICHHEM, 3aKIOYEHHEM KHUTH, IOUCK 110 OIJIaBJICHUIO
HauboJiee BaXHBIX MbICJIEH U BBIBOJIOB aBTOPA IPOU3BEICHUSI.

Bbi60poyHOE uTeHue MpeanonaraeT H30UpaTeNbHOE YTEHHE OTAENIbHBIX
paszie’noB  TEKCTa. OJTOT METOJA  HCHOJb3YyeTCs, KaKk [MpaBWjio, IOCHe
PEIBAPUTEIHLHOTO MPOCMOTPA KHUTH, TIPH €€ BTOPUIHOM UTECHUH.

CkaHUpPOBAHHWE MPEACTABISET OBICTPBIA MPOCMOTP KHUTHU C IIEJIbIO MOUCKA
dbamunuu, Qakra, OLEHKHU U Jp.

YrayOneHHoe 4YTeHue TMpejnoiaraetT oOpalleHue BHUMAaHUS Ha JeTalu
COJIepKaHMUsl TEKCTa, ero aHaiu3 U oueHKy. CKOpocTh MOAOOHOTO BHJIa YTEHUS
COCTaBJIICT OPUEHTUPOBOYHO 10 7-10 cTpanmil B yac. OHa MOXKET OBITH M BBIIIIE,
€CJIM YUTaTellb y>Ke 00J1a/1aeT onpeieIEHHbIM 3HAaHUEM 110 TEME KHUTY UJTU CTaThH.

VYri1yObneHHOe YTeHrE JTUTepaTyphl PEANOIaraer:

eCTpemJieHHE K NOHMMAaHUIO TMPOYUTAHHOrO. be3 moHuMaHUs cMbIcia
IPOYUTAHHOTO UH(POPMALIHIO €€ OYSHb TPYAHO 3a[IOMHHUTb.

e OO0myMbIBaHUE W3JI0KEHHON B KHUTEe WH(popmaruu. Torga coOCTBEHHBIC
MBICJIM, BOSHUKIIUE B X0JI€ 3HAKOMCTBA C YYKUMHU pabOTaMHu, MOCITY,aT OCHOBHOM
JUTSI TIOJTYyYEHUsI HOBOT'O 3HAHUS.

e MbIC/IEHHOE BBIJIEJICHUE KIIOYEBBIX CJIOB, UJEH pa3napobiieHne coliepKaHus
TEKCTa Ha JOru4eckue OJIOKH, COCTaBJICHUE IJIaHa MpodnTaHHoro. Eciau cTyaeHt
UMEET JIeTIO C IMYHOM KHUT'OM, TO KIIFOYEBBIE CJIOBA M MBICIH MOXHO IMOAYEPKHYThH
KapaHJaIIoM.

e CocTaBiieHHEe KOHCIEKTa U3y4eHHOro mMaTtepuana. Ecnu crates uiam pasnen
KHUTKH 10 o00beMy HEOOJbIIONW, TO  LenecooOpa3HO  MNPUCTYNUTh K
KOHCIIEKTUPOBAHUIO, TPOYUTAB MX MOJHOCTHhIO. B Apyrux cimydasx skenaTeiabHO
npountath /-10 crpanwui.
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7. @OHIbI OLIEHOYHBIX CPEACTB
7.1. TlepeueHb KOMIIETEHIINIA C YKa3aHUEM ITAOB UX (HOPMHUPOBAHUS
B IIPOIIECCE OCBOEHUSI 00pa30BaTEIbHON MPOrpaMMBbl

Cemec UCIUIUIMHBI /3]IEMEHTBI IPOrpaMMbl (TPAKTUKU
2
['MA), ygactBytomiue B pOPMUPOBAHUU KOMIIETEHIIUN

OIIK-5
Cnoco0eH npuMeHATH B IPo¢ecCHOHATBHOM J1eSITeJIbHOCTH COBPEeMEHHbIe
npeacTaBJeHUs 00 0CHOBAX OMOTEXHOJIOTMYECKUX M OMOMEeTUIIMHCKUX MPOU3BO/ICTB,
reHHOW MHKeHepHUH, HAHOOMOTEXHOJI0T MM, MOJIEKYJISPHOI0 MO/1eJIMPOBAHMS;

N-1lonk-s
JleMOHCTPUPYeT 3HAHUSI COBPEMEHHBIX NMpecTaBJIeHU 00 0CHOBaxX
OMOTEXHOJIOTMYEeCKUX U OMOMETUIIMHCKUX MPOU3BO/ICTB, FTeHHOI HHKEHEePHH,
HAHOOMOTEXHOJIOTHH, MOJIEKYJISIPHOT0 MO/IeTHPOBAHHUS

1 MukpoOuosiorus
4 CrangapTu3anys U cepTH(QUKALUS TPOTYKTOB
OMOTEXHOJOTHYECKIX M OMOMEIUITUHCKIX IPOU3BOCTB
8 [TonroToBka K mporeaype 3aliuThl U 3aIIUTa BBITYCKHON
KBaJTM(PUKAITMOHHOHN pabOoThI
NA-20nk-5

YmMmeer NPUMEHATH B npoq)eccymHa.anoﬁ AeATECIbHOCTH COBPEMEHHDBIC NPECACTABJICHUSA
00 OCHOBAX OMOTEXHOJOTHYECKHX U 6I/IOMe)]I/IIII/lHCKI/IX MMpOu3BOJACTB, TreHHOoI
NHKCHCPHUH, HﬂHOﬁI/IOTeXHOJIOFI/II/I, MOJICKYJSAPHOT0 MOJACJIMPOBAHUSA

1 Mukpoouosnorus
4 Cranpaptuzanus 1 cepTuQUKanus IpOIyKTOB
OMOTEXHOJIOTHYECKIX ¥ OMOMETUITMTHCKIX ITPON3BOICTB
6 MonexyssipHasi OMOTIOTHS
6 buorexnonorus
8 [TonroToBka K mpoueaype 3aluThl U 3aIIUTa BBITYCKHON
KBaJIN(DUKAITMOHHOM paboThI
U1-3onk-s

Cnocob6eH MpUMeHHUTH B NPO(ecCHOHAIBHOM 1eATeJTbHOCTH COBPEeMEHHbIE
npeacTaBJieHusi 00 0CHOBAX OMOTEXHOJIOTNYECKHX U OHOMEIMIIMHCKHUX MPOU3BOJACTB

1 Muxpob6uosnorus
4 Crangaptuzanus U cepTUPUKALUs TPOAYKTOB
OMOTEXHOJIOTMYECKUX U OMOMEIUIIMHCKUX TPOU3BOICTB
6 MomnexyssipHasi OMOTIOTHSI
6 buorexnonorus
8 [ToaroroBka K mpoueaype 3aiuThl U 3alUTa BBITYCKHOMN
KBaJIM(DUKAITIOHHOM pabOThI
N-4onk-s

3HaeT cnoco0bl MpUMeHeHHsl B IPO¢ecCHOHAIbHOM 1eITeIbHOCTH COBPpeMEHHbIE
NnpeacTaBjJeHUus 00 0CHOBAX OMOTEXHOJIOTMYECKUX MPOU3BOICTB

1 Muxpoouoaorus

4 Cranpaptuzanus 1 cepTUQHUKAIN TPOIYKTOB
OMOTEXHOJIOTMUYECKUX 1 OMOMETUIIMHCKHUX TPOU3BOICTB

6 MonexynsapHas OHOJIOTHS
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buorexnonorus

MukpoOGuosiorus

7.2. Onucanue moka3areseii 1 KpUTEPUEB OIICHUBAHUS KOMITCTCHITUN

IToka3aTenan

Kpurtepuu onenuBanus

[Ikana no TpaguIMOHHON NATHOAIBHOM cucTeMe

Jlonoporosslii Iloporosbii IIpoaBuHyTHIN Bricoxkuii
(«HEeyIOBIETBOPUT | («YIOBIETBOPUTE («xopomioy) («OTIIMYHOY)
€IHHOY) JILHOY)
OIIK-5

Cnocoben MMPUMCHATH B HpO(l)eCCI/IOHaHLHOﬁ ACATCIIBHOCTU COBPEMCHHBIC TPEACTABJICHUA 00 0CHOBaxX OMOTEXHOJIOTHYECKUX U
6HOM€I[I/IHI/IHCKI/IX IMPpOU3BOACTB, TeHHOM HWHXXCHEPpHU, HaHOGI/IOTeXHOHOFI/II/I, MOJICKYJIAPHOT'O MOJACIIMPOBAHUS;

UI-101K-5
JleMOHCTpHUpYET 3HAHKUS COBPEMEHHBIX MPEACTABICHUN 00 OCHOBaX OMOTEXHOJOTHUYCCKUX M OMOMEIUIIUHCKHIX MPOU3BOICTB,
TeHHOW MH)KEHEPUH, HAHOOMOTEXHOJIOTUH, MOJICKYJIIPHOTO MOJICIUPOBAHUA

3Hanus

dparMeHTapHbIE
3HAaHHUA 110
pacmpeeNieHuIo,
KJIacCU(PUKALHH
OpraHU3MOB TIO
TaKCOHAaM B
COOTBETCTBUU C
oTpeieICHHBIMU
MPU3HAKAMU;
mpoleccam
KaTabojm3Ma
(oHepreTuyecKuit
o0MeH) u
OmocuHTE3a
(KOHCTPYKTHBHBIN
oOMeH) B
OOMEHHBIX
mporeccax;
OCHOBHBIM
HaIPaBJICHUSM U
JIOCTUKECHHSIM
COBPEMEHHOM
OHMOTEXHOJIOTHH:
TeHETUYECKOMN U
KJIETOYHOM
WHXEHEPUH;

PO MUKpOOpTa-
HU3MOB B KPyrOBO-
pote Ouonoruuec-
KU Ba)XKHBIX DiIe-
MEHTOB B IIPUPO/IC;
OTCYTCTBYIOT 3Ha-
HUSI COBPEMEHHBIX
npeACcTaBIeHUN 00
OCHOBax OHMOTEXHO-
JIOTUYECKHUX U

3HaeT BOMPOCHI
pacrpeeneHus,
KJIaCCU(PUKALINH
OpPraHU3MOB TI0
TaKCOHaM B
COOTBETCTBUU C
oTpeIeICHHBIMHU
MPU3HAKAMU;
MPOLIECCOB
KaTaboan3Ma
(PHEepreTUYecKuii
oOMeH) U
OuocHuHTE3a
(KOHCTPYKTHBHBI
it oOMeH) B
OOMEHHEBIX
npoiieccax;
OCHOBHBIX
HaIlpaBJICHUN U
JOCTHOKEHUH
COBPEMEHHOM
OHMOTEXHOJIOTUH:
TCHETHYCCKOM 1
KJIETOUHOM MHXKe-
HEpHH,

oI MUKpOOpra-
HU3MOB B KPYyro-
BOpoTE OHMOJIO-
THYECKH BAXKHBIX
AJIEMEHTOB B MPU-
poxe ;
COBPEMEHHOTO
MIPEICTaBICHUS
00 ocHOBax OHoO-
TEXHOJOTHUYECKUX
1 OMOMEIUITIHC-
KHUX MTPOU3BOJICTB,

3HaeT BONPOCHI
pacrpeieneHus,
KJIaCCU(UKAIAN
OpraHHU3MOB 110
TaKCOHaM B
COOTBETCTBUU C
OTIpeICTICHHBIMHU
MpU3HAKAMU;
MPOLIECCOB
KaTaboan3Ma
(PHEpreTUYecKuit
oOMeH) u
OuocuHTE3a
(KOHCTPYKTUBHBIN
00MeH) B 0OMEHHBIX
mpoiieccax;
OCHOBHBIX
HAaINpaBJICHUN U
JOCTHKEHUH
COBPEMEHHOM
OHMOTEXHOJIOTHH:
FeHETUYECKOMN U
KJIETOYHOU WHKE-
HEpHH,

PO MUKpOOpTa-
HU3MOB B KPYTo-
BOpOTE OHOJIO-
TUYECKH BaXKHBIX
9JICMEHTOR B IPH-
poAac;
COBPEMEHHOTO
MIpEACTABICHUS 00
OCHOBaxX OMOTEXHO-
JIOTUYECKHUX U
OHMOME TUIIMHCKUX
MIPOU3BO/ICTB,

ryboko, B TOJHOM
00BeMe OCBOMII
IIPOrpaMMHBII

MaTepHall, u3JiaraeT ero
HAa BBICOKOM Hay4dHO-

TEOPETUYECKOM YPOBHE,
U3y4lsl 0053aTEeNIbHYIO0 U
JIOTIOJTHUTEIBHYIO JIUTe-
paTypy,yMeeT NpaBUIbHO
UCMOJNb30BaTh  3BaHUS
NP PETHOHATIBLHOM aHa-
Ju3e, OPUEHTHPYETCs B
COBPEMEHHBIX  MpoobJIe-
Max M3y4aeMoM aucuun-
JHMHBI (Hay4HOTO Harpas-
JICHUS);

yYMEJIo pUMEHSET
TEOPETUYECKHE  3HAHUS
OpU pelIeHUH MpPaKTu-
YEeCKUX 3a/1ad;

BJIaJIe€T COBPEMEHHBIMU
METOJaMU  HUCCIIeI0Ba-
HUS, CaMOCTOSATENTEHO
HOTIOJTHSAET ¥ OOHOBJISIET
3HaHUS B XO/I€ y4eOHOTO
npolecca Ha BBICOKOM
YPOBHE.
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HAaHOOMOTEXHOJO- | MOJIe- KYyJISIPHOTO | MOJICIMPOBAHUS
TUH, MOJIEKYJISIPHO- | MOJIe-TUPOBAaHUs | C HECYLIECTBEHHBIMU
IO MOJICTIMPOBAHUS | C omubKaMu
CYLIECTBEHHBIMU
omuOKamMu
YMmenuss | OrcyrcTBue yMme- | Ymeer kinaccudu- | YMeer knaccuduuu- | YMeet kinaccuduuupo-
HUH, MpPeaycMOT- | IIMPOBATh MUKPO- | POBAaTh MUKPOOpPra- | BaTh MUKPOOPTaHU3MbI
PEHHBIX  JIaHHOW | OPTaHU3MBI 1O HU3MBI 110 TAKCOHAM | MO0 TAKCOHAM B COOTBET-
KOMITETEHIIHEH TaKCOHaM B B COOTBETCTBHH C CTBUU C ONPE/IeIIEHHBIMU
COOTBETCTBUH C ornpeeIeHHbIMU pU3HaKaMUu;
OTIpeNICICHHBIMU | IPU3HAKAMU; XapaKkTepu30BaTh MpoIie-
MIPU3HAKAMU; XapaKkTepu30BaTh cchl KaTaboan3Ma (dHep-
XapaKTEepU30BaTh | MPOLIECCHI KaTabo- TEeTUYECKUN OOMEH) U
MPOLIECCHI KaTa- | JIu3Ma (SHEpreTH- OnocuHTe3a (KOHCTPYK-
6onu3ma (sHep- YEeCKUl 0OMEH) U TUBHBII OOMEH) B 0OMEH-
reTUYECKU OnocuHTe3a (KOHCT- | HBIX MPOIIeccax;
o0MeH) u 6uo- PYKTUBHBI OOMEH) | MCHOJIB30BAThH
cHHTEe3a (KOHCT- | B OOMEHHBIX IpPO- OCHOBHBIC HATIPABJICHUS
PYKTUBHBII eccax; U TOCTHKEHUS
o0OMeH) B 0OOMEH- | UCIOJIb30BaTh COBPEMEHHOM
HBIX MPOLIECCAX; | OCHOBHBIC OMOTEXHOJIOTHH:
HCIOJIb30BAaTh HAIpaBIICHUS U TeHETUYECKON U
OCHOBHBIE JOCTHKEHUS KJICTOYHOW MH)KEHEPUH;
HaTpaBJICHUS U COBPEMEHHOM OLIEHUTH POJIb MUKPO-
JOCTIKEHUS OMOTEXHOJIOTHU: OpPTaHU3MOB B KPYTOBO-
COBPEMEHHOM TeHETHYECKON U poTe OHONOTHYECKH
OMOTEXHOJIOTHH: | KJICTOYHOUN WH)XEHE- | Ba)KHBIX DJIEMEHTOB B
TEHETUYECKON U | puH, MpUPOJIE XOpoIo 0e3
KJICTOYHOM WHXKe- | OLICHUTh POJIb OLINOO0K
HEPUH; MHUKPOOPTaHU3MOB B
OLIEHUTbH POJIb KpPYyroBOpoOTe
MHUKPOOPTaHU3- OMOJIOTUYECKH BaXK-
MOB B KPYTOBOpO- | HBIX 3JIEMEHTOB B
Te OHojormyec- | MPUPOJIE XOPOIIO C
KH BaXKHBIX omnoKamMu
HJIEMEHTOB B MIPH-
poae cinabo
HaBbikn OrcyrctBue  wim | Bnageer Bnaneer meTomamu Bnaneer MmeTogamu
HaJIn4yue MeTOoZaMU KJ1accu(uKauu KJaccu(puKanuu
(bparMeHTapHBIX KIaccU(UKAMU | MUKPOOPTaHU3MOB MHUKPOOPTaHU3MOB 10
HABBIKOB  TIPEIyC- | MEKPOOPTaHM3- 110 TAKCOHAaM B TaKCOHaM B
MOTPEHHBIX  J[aH- | MOB IO TAKCOHAM | COOTBETCTBHUHU C COOTBETCTBHUH C
HOM KOMIIETEH- | B COOTBETCTBHH C | ONPEACIICHHBIMH OTIpeIeIeHHBIMU
e OTIpENIeICHHBIMU | TIPU3HAKAMHU; MpU3HAKAMU;
MPU3HAKAMU; XapaKTePUCTUKH XapaKTEePUCTUKU
XapaKTEPUCTHKH | MPOIECCOB KaTa- MPOIECCOB KaTaboIM3Ma

MPOIIECCOB KaTa-
6omm3ma (aHep-
FeTUYECKUHI
oOMeH) u 6uo-
cuHTe3a (KOHCT-

6onm3ma (9Hep-
reTuYecKuii 0OMeH)
u OuocuHTE3a
(KOHCTPYKTHBHBIH
00MEH) B 0OMEH-

(aHepreTuyeckuii OOMeH)
u OuocuHTE3a
(KOHCTPYKTHBHBII
00MeH) B 0OOMEHHBIX
nporeccax;
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PYKTUBHBIN
0oOMeH) B 0OMeH-
HBIX IpoIleccax;
HCIIOIL30BaHUsA
OCHOBHBIX
HANpaBJIECHUN U
IOCTH)KEHUU
COBPEMEHHOM
OMOTEXHOJIOTHH:
TeHETHYCCKOM U
KJICTOYHOM HMHXKE-
HEpUH;

MOJKET OI[CHHUTh
pOJIb
MUKPOOPTaHu3-
MOB B KPYTOBOpO-

HBIX IpoIleccax;
HCIIOIL30BaHUs
OCHOBHEBIX
HaInpaBJICHUN U
NOCTHKEHUU
COBPEMEHHOM
OHMOTEXHOJIOTHM:
FeHETHYECKOM 1
KJIETOYHOM MHIKE-
HEpUH;

MOJKET OLICHHUTH
POJIb MEKPOOPTaHM3-
MOB B KPyroBOpOTE
OHOJOrHYECKU
BAXXHBIX AJICMEHTOB
B IIPUPOJIC B

HCIIOJIb30BaHUS
OCHOBHBIX HaIpaBJICHUI
1 JOCTYKSHUM
COBPEMEHHOM
OHMOTEXHOJIOTHH:
TeHETHYSCKOM 1
KJIETOYHOW WHKEHEPHH;
MOJKET OIEHUTH POJIb
MHUKPOOPTaHU3MOB B
KpyroBOpOTE
OMOJIOTMYECKH BayKHBIX
AJIEMEHTOB B IIPUPOJIC
IIyOOKO U B IIOJTHOM
00BeMe

Te OmoJiorudec- JIOCTaTOYHOM
KU Ba)KHBIX o0obeMe
3JIECMEHTOB B IPH-
polie Ha HU3KOM
yYpPOBHE

U-2011K-5

YmMmeer INPUMCHATH B HpO(i)eCCHOHaHLHOﬁ ACATCIIbBHOCTU COBPCMCHHLIC ITPCACTABICHUA 00 ocHOBax
OMOTEXHOJIOTHYECKUX U 6I/IOMGIII/HII/IHCKI/IX IMPONU3BOACTB, TCHHOM HWHKCHCPUU, HaHO6I/IOT€XHOJIOI‘I/II/I,
MOJICKYJISIPHOT'O MOACIIMPOBAHUSA

3HaHnug

@®parMeHTapHbIE
3HaHUs [0 OCHOB-
HBIM (PU3UKO-XUMHU-
YEeCKUM MPHUHIUIIAM,
JIEKAIUX B OCHOBE
pocTa ¥ pa3BUTHS
OHMOJIOTHYECKUX
00BEKTOB, (PU3HKO-
XHUMHUYECKUM TPO-
[eccaM M MeXaHHu3-
MaM, 00yciaBIrBa-
omuX (PU3HONIOTH-
Yyeckue QyHKIUH Ha
Pa3INYIHBIX YPOBHSIX
OpraHu3anuy 6uoo-
THYECKHX OOBEKTOB,
MeXaHu3MaM Jeiic-
TBUS BHEIITHUX
(m3nueckux

0JIeH Ha )KUBBIE
OpTaHU3MBbI;
TEPMUHOJIOTUEH,
METOAAMU U
HaBBIKAMU
1ab0paTopHOTO
9KCIEPUMEHTA;
HaBbIKAMHU
uaeHTU(GUKAIUA
OpPraHU3MOB Ha
KJICTOYHOM
YPOBHSIX;

3HaeT BONpPOCHI
110 OCHOBHBIM
(hm3uKO-XUMUIEC-
KHM TIPHHIIUIIAM,
JIeKAIUX B OCHOBE
pocTa U pa3BUTHUS
OMOJIOTHYECKHUX
00BEKTOB, (PU3HKO-
XUMHUYECKUM TIPO-
[eccaM M MeXaHHu3-
MaM, 00ycJaBIBa-
Fomux (U3HOIOTH-
YecKue QyHKIIH
Ha

Pa3IUYHBIX
YPOBHSIX
OpraHH3aIun
OMOJIOTHIECKHIX
00BEKTOB,
MEXaHU3MaM Jierc-
TBUS BHEITHUX
(hm3maecKux
0JIeH Ha )KUBBIE
OpraHHU3MBbl;
TEPMUHOJIOTUEH,
METOJIaMH U
HaBbIKAMHU
nabopaTopHOTO
IKCIIEPUMEHTA;

3HaeT BONPOCHI IO
10 OCHOBHBIM
(U3UKO-XUMHUECKIM
MIPUHIIHAIIAM, JIeKAITUX
B OCHOBE POCTa U
pasBUTHS
OHMOJIOTHYECKUX
00BEKTOB, (HPHU3HKO-
XMMHUYECKUM IPO-
HeccaM M MeXaHH3-
MaMm, 00ycCiaBI1Ba-
onmx (Gu3nonoru-
yeckne PyHKIUM Ha
Pa3IUIHBIX YPOBHIX
Opra"u3anuy 6uoIo-
TMYECKHX OOBEKTOB,
MeXaHu3MaM Jerc-
TBUS BHEIITHUX
¢buznuecKux

0JIEH Ha )KUBBIE
OpTraHU3MBI;
TEPMUHOJIOTHEH,
METOAAMH H
HaBBIKAMU
nabopaTopHOro
9KCIIEPUMEHTA;
HaBBIKAMU
UACHTU(DUKAIIAN
OpraHu3MOB Ha
KIJIETOYHOM
YPOBHSIX;

rIyOOKO, B TIOJIHOM
o0beMe OCBOMJI
IIPOTrpaMMHBII

MaTepHa, u3jaraer ero
Ha BBICOKOM Hay4HO-
TEOPETUYECKOM YpPOBHE,
U3Yy4us 00s3aTeNbHYI0 U
JIOTIOJTHUTEIBHYIO  JIUTE-
parypy,yMeeT mpaBUIbHO
UCNOJb30BaTh  3BaHUS
NP pPErHOHALHOM aHa-
Ju3e, OpUEHTHpYeTCs B
COBPEMEHHBIX  Tpobiie-
Max HM3y4aeMou JucuuI-
JUHBI (HAyYHOTO HarpaB-
JIeHUs);

YMeJo MIPUMEHSIET
TEOpPETUYECKHE  3HAHUS
MpH  PEUICHUH TPAKTH-
YeCKUX 3a/1ay;

BJIaJIe€T COBPEMEHHBIMHU
METO/IaMH  HCCIIEeZ0Ba-
HUS, CaMOCTOSITETTLHO
HIOTIOJTHSIET U OOHOBIIAET
3HAHHUS B XOJC y4eOHOTO
nporecca Ha BBICOKOM
YPOBHE.
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MOJICKYJISIPHBIX KJIETOYHOM U MOJICKYJISIPHBIX
MeXaHU3Max TKaHEBOM YPOBHSX; | MEXaHH3MaxX
KU3HEACITCIBHOCTH | MH(pOpManuel o JKM3HEEITEIEHOCTH
TKaHel; crnocodaMu MOJIEKYIISIPHBIX TKaHel; cnocodaMu
HaeHTHDUKAITIT MEXaHH3Max HIEeHTUDUKAITIT
MUKPOCKOITUPYEMBIX | JKU3HEICATCILHOCT | MHUKPOCKOIHPYEMBIX
00BEKTOB; TIPHEMaMH | W TKaHEH; 00BEKTOB; IPHEMAMH
M3YYEHUSI KIIETOK criocobamMu M3YYEHUST KIIETOK
OHOJIOTHYECKUX uneHTuGuKanuu OHOJIOTHYECKHX
00BEKTOB MHKPOCKOIIUPYEMBI | 00BEKTOB XOPOIIIO C
X 00BEKTOB; HECYIECTBEHHBIMU
HpHUEMAMH OIIMOKaMH
M3YYEHUS KIETOK
OHOJIOTHYECKUX
00BEKTOB XOPOIIIO
C CYLLECTBEHHBI-
MU OIIMOKaMu
YmMmenus OtcytcTBHE 'YMmeeT onpenensith |YMEET ONpeaesiTh 'YMeeT onpeaessaTh
YMEHUH, ¢usuKo-xumuuec- | (HU3MKO-XMMUYECKUE (hM3UKO-XUMUYECKHE
IpeayCMOTPEHHBIX KHEC IPOLCCCHI 1 IMPpOLCCChl U MCXAaHU3- MpoUeCCChl 1 MCXaHU3MBI,
JTaHHOM MeXaHU3MbI, 00yc- | MbI, 00ycIaBiIHBa- 00ycCIaBIMBaIOIINE
KOMIIETEHIHEi JIaBJIMBAIOIIINE forue (PU3uOIoTH- (husnonornueckue
¢usnonornyeckue | dyeckue GyHKLUUH Ha (hyHKIIH HA PA3IAIHBIX
¢$byHKUIMHT Ha Pa3INYHBIX YPOBHAX YPOBHAX OpraHU3alUn
Ppa3IUYHBIX OpraHu3aLHU OMOJIOTHYECKUX 00BEKTOB,
YPOBHSIX OpraHH- OHOJIOTHYECKUX MEXaHU3MBI JENCTBHUS
3a1iui OMOJIOTH- 00BEKTOB, MEXaHU3MBI | BHEIIHUX (PU3MYECKUX
YeCKUX 00BLEKTOB, IEUCTBUSA BHEIIHUX II0JIEH Ha >KUBEIE
MEXaHU3MEBI JIEHC- (uznIecKux OpraHu3MBbl;
TBHSI BHEIITHUX IoJIei Ha KUBBIE TEPMHHOJIOTHIO, METOBI U
¢duznueckux OpTraHU3MBI; HaBBIKH J1JAOOPAaTOPHOTO
MOJIEH Ha KHUBBIE TEPMHUHOJIOTHIO, IKCIIEPUMCHTA,
OpPraHU3MBbI; METO/IbI U HABBIKU UICHTH(DUKAITUIO
TEPMHUHOJIOTHIO, J1a00PaTOPHOTO OpPraHU3MOB Ha KJIETOYHOM
METOJIbI ¥ HABBIKM | 9KCIIEPUMEHTA; U TKAHEBOM YPOBHSIX;
71a60paToOPHOTO UACHTH(PHUKALUIO WHGPOPMAITHIO O
9KCIIEPUMECHTA; OpraHu3MOB Ha MOJICKYJISIPHBIX
UICHTU(DUKALINIO KJICTOYHOM M MEXaHu3Max
OpraHu3MOB Ha TKaHEBOM YPOBHSIX; JKHU3HEIEATETLHOCTH
KJIETOYHOM U MH(POPMAITUIO O TKaHel; CrloCOObI HAEHTH-
TKaHEBOM YPOBHSIX; | MOJIEKYJISIPHBIX (hUKaU MUKPOCKOIIH-
“H(OPMALIHIO O MEXaHH3Max PYEeMBIX 00BEKTOB; PUEMBI
MOJICKYJISIPHBIX JKH3HEIEITEIEHOCTH U3yYeHUs KIETOK OHOJIO-
MEXaHu3Max TKaHEH; CIIOCOOBI THYeCKUX 0O0BEKTOB
KU3HEIEATENbHOC- | MACHTU(UKALMN Xopo1o 6e3 omuook
TH TKaHEH; MHUKPOCKOITUPYEMBIX
CIIOCOOBI UACHTHU- 00BEKTOB; MPUEMBI
(ukanum MHKpO- HU3y4YEHUs KIIETOK
CKOITUPYEMBIX OHOJIOTHYECKHX
0OBEKTOB; IPUEMBI | 0OBEKTOB XOPOIIIO C
U3y4CHUA KICTOK HECYIIECTBEHHBIMU
OMOJIOrNYECKUX OLIMOKAMU
00BEKTOB CI1a00
HaBbixku | OrcyrctBue  wiM Binageer meroma-  [Bimageetr MetogamMu IBnageeT METOIaMH OCHOB-
HaJIM4ue MH OCHOBHBIX OCHOBHBIX (h)U3HKO- HBIX (PU3UKO-XUMUYECKHIX

(hm3uKO-XUMHYEC-

XUMHUYCCKUX NPUHIU-

OPUHIHUIIOB, JICKAIIUX B
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(parMeHTapHbIX
HaBBIKOB
MpeAyCMOTPEHHBIX
TaHHOU
KOMIICTCHITHCH

KHUX TIPUHITUTIOB,
JISKAINX B OCHOBE
pocCTa ¥ pa3BUTHUS
OMOJIOrHYECKUX
00BEKTOB, (PH3UKO-
XUMHUYECKUX MPO-
LIECCOB Y MEXaHMU3-
MOB, 00yCIIaBIHBa-
oIuX (hU3HOJIOTH-
Yyeckrue QyHKIIH
Ha pa3IUIHBIX
YPOBHSIX OpTaHH-
3a1[iK OUOJIOTH-
YeCKHX O0OBEKTOB,
MEXaHNU3MOB JIieiic-
TBHS BHEITHUX
(hm3mueckux
ToJICH Ha KUBBIE
OpTraHU3MBI;
TEPMHUHOJIOTHUEH,
METOJAaMH U HaBbI-
Kam# JabopaTop-
HOTO 3KCIICPUMECH-
Ta;
nneHTudukanum
OpPraHU3MOB Ha
KJIETOYHOM U
TKaHEBOM YPOBHSIX;
nHpOpMAaIUe o
MOJICKYJISIPHBIX
MeXaHu3Max
JKU3HEAEATEIHHOC
TH TKaHEW;
ciocobamMu UIIeH-
TU(UKAIUHA MUKPO-
CKOITUPYEMBIX
00BEKTOB;
nprueMaMu
H3YYCHUS KIIETOK
OMOJIOrHYECKUX
00BEKTOB Ha
HU3KOM YpPOBHE

OB, JIEJKAIIHX B
OCHOBE POCTa U
pa3BUTHUS OUOJIOTH-
YyeCKUX OOBEKTOB,
(HHU3UKO-XUMHUYIECKHUX
MPOIIECCOB U MEXaHU3-
MOB, 00yCITaBITBa-
FOINX (PU3HOJIOTH-
yeckue (YHKIUH Ha
Pa3IUYHBIX YPOBHSIX
OpraHM3aIuy
OHOJIOTUYECKHX
00BEKTOB, MEXAHU3-
MOB JEHUCTBHS
BHEITHUX (PU3NIECKIX
IOJICH Ha KUBHIC
OpTraHU3MBI;
TEPMUHOJIOTUEH, Me-
TOJAMH ¥ HaBBIKAMHU
nabopaTopHOro
JKCTICPUMEHTA;
UACHTA()UKAIAN
OpraHu3MOB Ha
KJIIETOYHOM U
TKaHEBOM YPOBHSIX;
nHpOpMAaIen o
MOJICKYJISIPHBIX
MeXaHU3Max
KU3HEAEATEILHOCTH
TKaHEH; criocodaMu
UAeHTA()UKAIIAN
MUKPOCKOITUPYEMBIX
00BEKTOB; TIpUEMaMHU
W3yUYCHHUST KIIETOK
OHOJIOTHYECKHX
00BEKTOB B JOCTa-
TOYHOM 00BbEMeE

OCHOBE POCTa U Pa3BUTHUS
OHOJIOrHYECKUX 00BEKTOB,
(hM3HKO-XUMUYIECKUX
MIPOLIECCOB M MEXaHNU3MOB,
00yCIaBIMBAIOIIAX
(usHoNorNYeCcKUe
(YHKIINY HA PA3THYHBIX
YPOBHSIX OpraHU3aIUH
OHOIOTHNYECKUX 00BEKTOB,
MEXaHM3MOB JICHCTBUS
BHEITHUX (PU3NUECKUX
MoJIeH Ha JKUBBIC
OpTraHHU3MBI;
TEpMHHOJIOTHEHN, METOa-
MU ¥ HaBBIKaMH J1abopa-
TOPHOTO SKCIIEPUMEHTA;
UJCHTH(QUKAIINY OpTaHn3-
MOB Ha KJIETOYHOM H
TKaHEBOM YPOBHSIX;
uHpOpMAIUEH O MOJICKY-
JSIPHBIX MEXaHU3Max
JKH3HEIEATEILHOCTH
TKaHel; crocobamMu
UJCHTU(PUKAIIUU MAKPO-
CKOMUPYEMBIX 00BEKTOB;
prUeMaMHt U3yUdeHUS
KJIETOK OMOJIOTHYECKHUX
00BEKTOB ITYOOKO U

B IIOJTHOM 00BEME

HJ1-3011K-5
CriocoOeH NIpPUMEHHUTH B MPO(HECCHOHATBHON IEATEIIbHOCTH COBPEMEHHBIE IPEACTABICHHS 00 OCHOBaX
OMOTEXHOJIOTHYECKNX U OMOMEIUIIMHCKAX IIPOU3BOJICTB

3Hanus

®parMeHTapHbIE
3HAHUS 1O pa3Ho-
o0pa3uu METO/I0B,
TTO3BOJISTFOIITIX
MOJTHOIICHHO
H3yYUTh aHATOMHIO,
MOP(OIIOTHIO u
JKOJIOTHUECKHE
0COOCHHOCTH
pacTeHHii B MOJIEBBIX
u 71a00PaTOPHBIX

3HaeT BOMPOCHI
10 pa3HOOOpa3NH
METOZOB, TO3BOJIS-
FOLIMX TOJTHOIEHHO
HU3YUYUTH aHATO-
MHI0, MOP(OJIOTHIO
1 DKOJIOTUYECKHE
0COOEHHOCTH
pacteHuii B mose-
BBIX U JIabopatop-
HBIX HCCIIE/IOBA-

3HaeT BOINPOCHI
0 pa3Ho00pa3uu
METO/IOB, IT03BOJISI-
FOIIUX [TOJTHOIIEHHO
HU3YYUTHh aHATOMMUIO,
MOp}OJIOTHIO U
IKOJIOTHUECKUE
0COOEHHOCTH
pacTeHuil B MOJIEBBIX U
n1a00paTOPHBIX
UCCIIEIOBAHUSX,

rIyOOKO, B TIOJIHOM
o0beme OCBOMJI
MIPOTrpaMMHBII

MaTepuai, HW3jJaraeT ero
Ha BBICOKOM HAay4HO-
TEOPETUYECKOM YPOBHE,
W3Y4YWIT O0s3aTENIbHYIO U
AOMOJIHUTCIIBHYIO  JIUTC-
parypy,yMeeT mpaBUIbHO
HUCIIOJIB30BaTh 3BaHUA
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HCCIEAOBaHMSIX,
MPUMEHEHHIO COBpE-
MEHHBIX 3KCITEpHU-
MEHTAJIbHBIX METO-
TIOB paboT ¢ Omo-
JIOTHYECKUMMU
00BEKTaMH B
MOJIEBBIX U
nabopaTOpHBIX
YCIIOBUSX;
O0OBSICHEHHIO SIBIIC-
HUM, IPOIIECCOB,
CBSI3H U OTHOIICHUSI,
BBISBIIIEMEIE B

XOJI€ MCCIIENOBaHMSI,
10 HaBBIKaM pabo-
Tbl C COBPEMEHHOMN
anmnaparypoi,
OCHOBHBIM METOIaM
OHOJIOTHYECKUX
HCCIICAOBAHUIM;
HaBBIKAM
CaMOCTOSITETLHOTO
IIPOBEICHUS
HUCCJIEI0BAaHUN Ha
OCHOBE IPUMCHCHHSI
METOJI0B
HaOJIIONEHUS U

HUSAX, IPUMEHE-
HHUIO COBPEMEHHBIX
9KCIICPUMEHTAITh-
HBIX METOJIOB
pabor ¢ 6uooru-
YEeCKHUMHU 00BbEK-
TaMH B TTOJICBBIX B
J1a00paTOPHBIX
YCIOBUSX;
00BSACHEHUIO SABJIE-
HHUU, IPOLIECCOB,
CBSI3U U OTHOIIIE-
HUSI, BEISIBIIEMBIE B
X0lle  HCCIIe[oBa-
HHs, 110 HABBIKAM
paboThI ¢ CoBpe-
MEHHOM arnrmapa-
TYpOH, OCHOBHBIM
MeToAaM  OHOJIO-
THYECKUX  HCCIIe-
JIOBaHMI; HaBBIKaM
CaMOCTOSITEILHOIO
MPOBEICHUS
HCCIICAOBaHUM Ha
OCHOBE TIpHUMe-
HEHHUS METOLIOB
HAOIIIONEHUA U
9KCIIEPUMEHTA C

MIPUMEHEHUIO
COBpPEMEHHBIX
9KCIEPUMEHTATBLHBIX
METOI0B paboT ¢
OHOJIOTHYCCKUMU
00BbEKTaMH B
IIOJICBBIX U
J1a00paTOPHBIX
YCIIOBUSAX;
OOBSICHEHHIO SIBJIE-
HUM, MPOIECCOB, CBSA3U
¥ OTHOIIIEHUS,
BBISIBIIIEMEIE B

XOJ€  HCCIENOBaHUS,
o HaBbIKaM pPabOThI
c COBPEMEHHOU
anmnaparypou,
OCHOBHBIM METOAaM
OHOJIOTHYCCKHX
HUCCIIEIOBAHUM;
HaBBIKaM
CaMOCTOSITEITLHOTO
MIPOBEAEHU
HUCCIIEIOBAaHUMN HA
OCHOBE TIPUMEHEHUS
METO0B HAOIIOACHMS
M 9KCITEPUMEHTA

C HECYIIIECTBEHHBIMH

Py pPErHoHaIbHOM aHa-
Jau3e, OpUEHTHpYEeTCs B
COBPEMEHHBIX  Ipolie-
Max HM3y4aeMmoM IucuuI-
JMHBI (HAyYHOTO Halpas-
JICHUS);

YMEIO IPUMEHSIET
TEOPETUYECKUE  3HAHUS
IOpU PpeIICHUH MPAKTHU-
YEeCKHX 3a7ay;

BJIa/IeET COBPEMEHHBIMU
METOlaMU  HCCIIe[0Ba-
HUS, CaMOCTOSITEIILHO
HOIOJIHAET U OOHOBJIAET
3HaHUS B XOZ€ y4eOHOro
npolecca Ha BBICOKOM
YPOBHE.

OKCICPUMCHTA; CYIIIECTBCHHBIMH | OLTUOKaAMU
omroOKaMu
Ymenusi | OTcyrcTBUE 'YMeeT onpenensaTe [YMeeT Onpeaeiarh YMeer onpenenars
YMEHH, METO/IbI, TO3BOJISI- | METOJIbI, TTO3BOJISI- METO/IbI, TO3BOJISIOIIIE
IpETyCMOTPEHHBIX | IOLIUE MOJTHOLEHHO | OLIUE NOJHOLECHHO HIOJTHOLICHHO M3YYHUTh
JaHHOI U3y4YHUTh aHATO- U3Y4YNUTHh AHATOMHUIO, aHAaTOMHIO, MOP(OJIOTHIO U
KOMTIETEHITHEH MU0, MOPGOIIOTHIO | MOP(OJIOTHIO U 9KOJIOTHUECKHE 0COOEH-

U DKOJIOTUYECKHE
0COOEHHOCTH
pacTeHuil B moiie-
BBIX U JJabopaTop-
HBIX HCCIICZ0Ba-
HUSX, TPUMEHEHUS
COBPEMEHHBIX
3KCIIEPUMEHTAITb-
HBIX METOJIOB
pabot ¢ 6uosnoru-
YECKUMH 00BEKTa-
MU B TIOJIEBBIX U
1a00paTOPHBIX
YCIJIOBUAX; aBaTh
0OBSICHEHHUS SIBJIC-
HUSIM, TIPOIIECCaM,
CBSI3SIM U OTHOIIIE-
HUSIM, BBISBIISIEMBIX
B X0JI¢ McCle0Ba-

JKOJIOTUYECKHE
0COOEHHOCTH
pacTeHUiA B MOJICBBIX U
1ab0pPaTOPHBIX
HCCIEN0BAHMSX,
MPUMEHEHUS
COBpPEMEHHBIX
OKCIIEPUMEHTATBHBIX
METOJIOB padoT ¢
OMOJIOrHYECKUMU
00BbEeKTaMH B
MMOJEBBIX U
1a00paTOPHBIX
YCIIOBUSX; 1aBaTh
OOBLSICHEHHS SIBIIE-
HUSIM, TIPOLIECCaM,
CBSI3SM U OTHOIIIE-
HUSIM, BEISIBIIEMBIX B
XO0JI€ UCCIEN0BAHNA,

HOCTHU PacTEeHHH B IOJIe-
BBIX U JJA0OOPATOPHBIX
UCCJICJIOBAHUSX, TPUME-
HEHHS COBPEMEHHBIX
AKCIIEPUMEHTAIBHBIX
METOJIOB pabOT ¢ OHOJIOTH-
YeCKUMH 00BEKTaMH B
MOJIEBBIX U JIabopaTop-
HBIX YCIIOBUSIX; J1aBaTh
OOBSICHEHHUS SIBJICHUSIM,
mporeccam, CBA3SIM U
OTHOIICHUAM, BBISBISIEMBIX
B XO/JI€ UCCIIETOBAHN,
paboTaTh ¢ COBPEMEHHOI
armapaTrypoil, OCHOBHbIE
METOIBI OMOJIOTHICCKUX
HCCJICIOBAHUIT;
CaMOCTOSITEITEHO
MIPOBOAMTE HCCIIEIOBAHUSL
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Hust, paboTaTh C
COBPEMEHHOM
anmnaparypoiu,
OCHOBHBIE METOJIBI
OHOJIOTHYECKUX
HCCIIEJOBAHUM;
CaMOCTOSITEIILHO
MIPOBOUTH UC-
CJIeIOBaHUS Ha
OCHOBE MIPUMEHE-
HHS METOIOB
HaOIIOACHUS U
JKCIIEPUMEHTA
ci1abo

paboTarts C
COBPEMEHHOM
anmnaparypou,
OCHOBHBIE METO/IBI
OMOJIOrHYECKUX
HCCIICJOBAHMI;
CaMOCTOSTENLHO
MPOBOJUTE HUCCIET0-
BaHUs HAa OCHOBE
NPUMEHEHUS METOJIOB
HaOIIONEHUS U
9KCIEPUMEHTA
XOPOIIO C
omnoOKamMu

Ha OCHOBE ITPUMEHEHUS
METOAO0B HAOIIOAEHUS U
3KCIICPUMEHTa XOPOIIo 0e3
OIINOOK

HaBbiku

OtcyrcTBUE
HaJIM4ue
(dbparMeHTapHBIX
HaBBIKOB
MpeAyCMOTPEHHBIX
JTaHHOM
KOMIIETEHIINEN

nim

Bnaneert paznoo6-
pa3HBIMH METO/A-
MH, TTO3BOJISTFOLIH-
MH TTOJTHOIIEHHO
H3yYUTh aHATO-
MU0, MOP(OJIOTHIO
U 9KOJIOTUYECKHE
0COOCHHOCTH
pacTeHuil B moie-
BBIX M JJAOOpaTop-
HBIX UCCIIEIOBA-
HUSIX, IPUMEHCHUS
COBpPEMEHHBIX
9KCTIIEPUMEHTAITh-
HBIX METOJIOB
pabot ¢ 6uomnoru-
YECKUMH 00bEKTa-
MU B TIOJIEBBIX U
1a00paTOPHBIX
YCJIOBUSIX; 1aBaTh
00BSICHEHHS SIBIIE-
HUSM, TIPOIIeccam,
CBSI35M UM OTHOIIIE-
HUSIM, BBISBIISICMBIX
B X0JI€ MCCIIEe0Ba-
HUS, 110 HABBIKAM
paboThI ¢ coBpe-
MEHHOM arnmapa-
TYpOH, OCHOBHBI-
MH METOJIaMHU
OHMOJIOTHYECKUX
HCCIICJOBAHUM;
HaBBIKAMH
CaMOCTOSITEIIBHOTO
MIPOBEIEHUS HC-
CJIEJIOBaHUM Ha
OCHOBE MIPUMEHE-
HUS METOJIOB
HaOIIOICHUS U

OKCIICpMMCHTA Ha

Brnaneet paznoobpas-

HBIMU METOJIAMH,
MO3BOJISIOIIMMU
TMMOJIHOICHHO M3YYHTh
aHATOMUIO, MOP(JO-
JIOTHIO M DKOJIOTHYEC-
KHe 0COOCHHOCTH
pacTeHul B MOJIEBBIX U
mabopaTOPHBIX
HUCCIEIOBAHMSIX,
IMIPUMCHCHUA
COBPEMEHHBIX
SKCIICPUMEHTAJIbHBIX
METO/IOB padoT ¢
OMOJIOTHUECKUMHU
o0beKTaMu B MOJIE-
BBIX U J1abopaTop-
HBIX YCIIOBUSIX;
aBaTh 00BICHEHUS
SIBJICHUSIM, TTpOIieccam,
CBA3SAM U OTHOIIICHU-
SIM, BBIABJIICMBIX B
XOJI¢ UCCIIEIOBAHNS,
10 HaBbIKaM pabOoThI
C COBPEMEHHOM
anraparypou, oc-
HOBHBIMU METOJaMU
OHMOJIOTMYECKUX
HUCCIIEOBaHUM];
HaBbIKaMHU CaMOCTO-
ATEIBHOTO TIPOBEJIe-
HUS MCCIICI0BaHUI
Ha OCHOBE TPHMEHe-
HUSI METO/IOB HaOJIIO-
JICHUS U SKCIIEPHMEH-
Ta B IOCTATOYHOM
o0Bneme

IBnageeT paznoobpasHbIME
METOAAaMH, ITO3BOJIAIOIIINMHA
IMOJTHOIIEHHO M3Yy4YHThH
aHaTOMHIO, MOP(OJIOTHIO U
9KOJIOTHUECKHE 0COOEH-
HOCTH PAcTCHHIA B TIOJIEBBIX
1 1a00OpaTOPHBIX UCCIIE0-
BaHUAX, IPUMCHCHUA
COBPEMEHHBIX IKCTICPHUMEH-
TaJbHBIX METOJIOB PadoT ¢
OMOJIOTMUECKUMU 00bEKTa-
MU B TIOJIEBBIX U Jabopa-
TOPHBIX YCJIOBUSX; IaBaTh
OOBSICHEHHUS SIBJICHUSIM,
npoiieccam, CBSI3sIM U OTHO-
IICHUSAM, BBISIBIIACMBIX B
XO0JI€ MCCIIeIOBAHMS, 10
HaBbIKaM pabOTHI C COB-
PEMEHHOH anmnaparypou,
OCHOBHBIMU METOJIAMH
OHMOJIOTUYECKUX UCCIIEI0-
BaHUW; HABBIKAMHU CaMOCTO-
SITEIIBHOTO MTPOBEICHHUS
UCCIIeIOBAaHUI HAa OCHOBE
IMPUMCHECHUA MCTOI0B
HaOJFOACHUS U DKCIIEpHU-
MEHTa IIyOOKO U B
moJTHOM 00BeMe
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HHU3KOM YPOBHC

I/II[-4OHK-53H36T CHOCOOBI IIPUMEHEHHS B NPO(ECCHOHATBHOW AEATEIHHOCTH COBPEMEHHBIE MNPEICTABICHUS 00 OCHOBax

OMOMETUIIMHCKUX TIPOM3BOJICTB

3nanus dparmeHTapHbie 3HaeT BOMPOCHI 3HaeT BOMPOCHI TTO rIyOOKO, B IIOJIHOM
3HaHHUA I10 CIIOCO- 110 CII0co0aM criocobam IIpHUMCHC- 00BeMe OCBOUJI
0aM TPUMEHEHUS | MPUMCHCHHUS B HUSA B Mpodheccro- MPOTPaMMHBIN
B mpodeccuoHab- | MPOo(ecCHOHaNb- | HAJILHOU JEATeINb- MaTepual, u3jaaraeT ero
HOW JESATEIbHOCTU | HOM JIESITEBbHOC- | HOCTH COBPEMEHHBIX | HA  BBICOKOM  HAay4dHO-
COBPEMEHHBIX TH COBPEMEHHBIX | MIPEICTaBICHHUM 00 TEOPETUYECKOM YPOBHE,
MpeACTaBICHU 00 | MpeacTaBiICHUN OCHOBaxX OMOTEXHO- | M3YYMJI OOS3aTCIbHYIO U
OCHOBax OMOTEXHO- | 00 OCHOBaX OMO- | JIOTHYECKHUX MPOU3- | JONOJHHUTEIbHYIO JIHTe-
JIOTUYECKUX TIPOU3- | TEXHOJIOTUYECKUX | BOACTB, IPUMEHEHHUIO | PATYPY,yYMEET NPABUIIBHO
BOJACTB, TIpuMeHe- | IPOU3BOJICTB, COBPEMEHHBIX HCIIOJIb30BATh 3BaHUsA
HHIO COBPEMCHHBIX | IPUMCHCHHUIO SKCTIICPUMCHTAIBHBIX IIpU pPETUOHAJIBHOM aHa-
SKCIICPUMCHTAJIBHBIX | COBPEMCHHBIX METOJIOB paboT ¢ JU3€, OPUEHTUPYETCS B
METOZOB paboT ¢ | SKCHEPUMEHTalb- OMOJIOTHIECKUMH COBPEMEHHELIX  IIpOOIIe-
OHMOIOTHYECKUMH HBIX METOJOB pa- oObeKTamu; . | Max m3yuaemoii mmcIu-
00beKTaMuy; 06mcv— 6ot ¢ Guonoruyec- | OOBSICHEHHIO ABNCHUH, | (HAYYHOTO HAIPAB-
HEHUIO SIBJICHUH, | KUMU O0ObEKTaMH; POLIECCOB, CBA3CU 1 .
HPOIIECCOB, CBSA3CH M | OOBACHEHUIO siBJie- | OTHOLICHUHM, BBIABIIS- JCHM);
OTHOILIEHUHM, BBIAB- | HUM, IPOLIECCOB, eMbIX B X0/i¢ Heeneno- | YMEIO0 [pUMCHACT
NSEMBIX B XOJe | CBA3eil M OTHoOuIe- | BaHHS; U3NoxKeHuto u | TCOPCTHICCKNC  SHAHMS
HCCIICOBaHMS,; HUH, BRIABISEMBIX | aHaW3y 0a3oBoit mH- | IIPM  PCIICHUN  IIPAKTH-
W3IIOKEHUIO W aHa- | B XOJIIE McclienoBa- | ¢opMmaruu B obnactu | 9€CKHUX 3a1a4;
nu3y 6a30BOii MH- | HHUS; M3JIOKEHHIO M | OMOJIOTMYECKUX HAyK, | BJIAJICET COBPEMEHHBIMU
bopmarmu B obsactu | aHanu3y 0a30Boi OCHOBHBIM METOaM METOAAMH  HCCIEN0BA-
OHMOJIOrMUYECKUX nH(pOpMaIIuU B OHMOJIOrHYECKHX HUA, CaMOCTOSITEIBLHO
HayK, OCHOBHBIM | oOnacTtu 61oJIo0- HMCCIIC/IOBaHMI; MIOIIOJIHSIET U OOHOBIISET
MeToAaM OMOJI0- | THYECKHX HaYK, HaBbIKAM CaMOCTOs- 3HaHUS B XOfe y4eOHOTO
mqecm{x HCCJIC- | OCHOBHBIM METO- TCJIBHOTO IIPOBCACHUA mpolecca Ha  BBHICOKOM
JOBaHWW; HaBBIKaM | J1aM OHWOJIOTHYec- HCCJIEI0BAaHUS Ha yPOBEHE.
CaMOCTOSITETLHOTO KHX HCCIIEI0Ba- OCHOBE IPUMEHEHUS
MPOBEJICHUS] UCCJIE- | HUM; HaBbIKaM METO/IOB HAOIIOCHUS
JIOBaHHS HAa OCHOBE | CAMOCTOSITEIEHOTO | M OKCIIEPUMEHTA;
MIPUMEHEHUST  METO- | IIPOBEAECHHUS UCCae- | HaBbIKam 060pa,
7IOB HAOJIONEHUS M | JOBAHHUS HA OCHOBe | 00paboTKH,aHaIN3a U
9KCIICPUMEHTA, NpUMEHEHUS MeTO- | CUCTCMAaTHU3alun
HaBbIKaM cOopa, 00- | 0B HAaOJIOJACHUS U nHpOpMaLUH 1o 6Ho-
paboTKu,aHaIM3a W | DKCIIEPUMEHTA; JIOTHH C HCCYIIICCTBCH-
CHCTEMATH3AIUK HaBBIKaM cOopa, HBIMHU OIIMOKAMH
nHpOpPMaLUH no | o0paboTKH,aHaTH3a
Oouonorun Y CUCTEMaTHu3aluu
rH(pOpMaIny 1Mo
ouonoruu ¢
CYILIECTBEHHBIMU
OImrOKaMu
Ymenuss | OrcyrcTBue YMeeT onpenensaTh [YMEET ONpelensaTh  |[YMEET ONpeaesTh
YMEHUH, COBPEMEHHEBIE COBpPEMEHHBIE COBpPEMEHHEIE
MPEAYCMOTPEHHBIX | IIPEICTaBICHUS npecTaBieHus 00 IpeICTaBICHUS 00
TaHHOMU 00 ocHOBax OMO- | OCHOBax OMOTEXHO- | OCHOBaX OMOTEXHOJIOTH-
KOMIIETECHIIUEN TEXHOJOIMYECKUX | JIOTUYECKHUX IIPOU3- | YECKHUX IIPOU3BOJICTB,
MIPOU3BOJCTB, BOJICTB, COBPEMEHHBIC | COBPEMEHHBIE DKCIIEPH-
COBPECMCHHBIC 9KCHEePUMCHTAIbHBIC MCHTAJIbHBIC MCTOBI pa-

OKCIICPUMCHTAJIb-

METOJBI PaboT ¢

00T ¢ OMOJIOrMYECKUMU
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HbIE METO/II Pa-
00T ¢ Onomoruuec-
KHUMH 00BEKTAMHU;
O0OBSCHEHHTD SIBJIE-
HUSA, IPOLIECCHI,
CBSI3U U OTHOIIIE-
HUSI, BEISIBIIEMBIE B
X0JI€ UCCIIeN0Ba-
HUSL, U3JI0KUTD U
aHaJIM3UPOBATh
6a3oByto nHpOpMa-
LIMIO B 001aCTH
OMOJIOrHYECKUX
HAayK, OCHOBHBIC
METO/1bI OMOJIOTH-
YECKHUX MCCIIEeN0Ba-
HUMH;
CaMOCTOSATEILHO
MIPOBOJIUTH UCCIIE-
IIOBAHMS HAa OCHOBE
MPUMEHEHHUS METO-
JIOB HAOJIIOAEHUS U
9KCIICPUMCHTA,
cobparb, 06pado-
TaTh, AaHATTM3UPO-
BaTb U CUCTEMATU-
3upoBaTh HHHOP-
MAaI|Io 1o OHOJIo-
rum cinado

OHOJIOTHUECKUMH
00BEKTaMH;
OOBSICHCHHTD SIBJICHHS,
IIPOLICCCHI, CBSI3U U
OTHOIIIEHUS, BHISBIIS-
€MBbIC B XOZI€ HCCIIEI0-
BaHMSI, M3JI0KUTEH U
aHaIM3upoBarth 06a3o-
BYIO HH(OPMAIIHIO B
o0OyacTu GuoJIoruyec-
KHX HayK, OCHOBHEBIC
METOBI OMOJIOruyec-
KHX HCCIICIOBAHMII;
CaMOCTOSITEITHHO
MIPOBOJMUTh UCCIICIO-
BaHUs HAa OCHOBC
MPUMEHEHUS] METOJIOB
HaOIOACHHS U
IKCIIEPUMEHTA,;
coOparb, 00padoTars,
aHAITM3UPOBATH U
CHUCTEMAaTHU3UPOBATh
WHPOPMALHUIO 110
OHMOJIOTHH XOPOIIIO C
OIITHOKAMH

00beKTaMu; 00OBSICHEHUTD
SIBJICHUS, IPOIIECCHI, CBS3U
U OTHOIIICHHUSI, BBISABIISICMBIC
B XOJIC MCCIIC/IOBAHHS;
U3JI0KUTh U AHATTU3UPO-
BaTh 0a30BYyI0 HH(OpPMa-
U0 B 001aCTH OHNOJIOTH-
YECKUX HAYK, OCHOBHEIC
METOJIbI OMOJIOTHYECKUX
HCCIIEJOBAHUM;
CaMOCTOSITEITHHO
MIPOBOJIUTH UCCIICIOBAHUS
Ha OCHOBE MPUMCHCHUS
METO0B HAOIIOICHUS U
3KCIIEpUMEHTA; coOpaTh,
00paboTaTh, aHAJTU3UPO-
BaTh U CHCTEMATHU3UPO-
BaTh WH(POPMALIUIO 110
0MOJIOTHH XOpOoIIo 0e3
OIHOO0K

HaBbikn

OtcytcTBHE
HaIU4nue
(bparMeHTapHbIX
HaBBLIKOB
MPeAyCMOTPEHHBIX
JTAaHHOM
KOMIIETEHITUEN

nim

Bnaneer HaBRIKaMu
TIPUMEHEHUS] COB-
PEMEHHBIX JKCITe-
PUMEHTAIILHBIX
METOJIOB paOOTHI C
OHOIOTUYECKUMU
00BbeKTaMu;
00BsICHEHUS SIBJIE-
HUU, TPOLIECCOB,
CBSI3€H 1 OTHOIIIE-
HHIH, BBISIBISIEMBIX
B XOJI¢ HCCIIeIOBa-
HUH; U3JI0KEHUS U
a”anu3a 6a30BoO
nHpOpPMAaLINH B
o0OyacT OMOJIOrH-
YECKUX HayK, OC-
HOBHBIX METO/IOB
OMOJIOrHYECKUX
HCCIICJOBAHUM;
CaMOCTOSTEIIEHO
IIPOBOJIUTH UCCIIE-
JIOBaHMS HA OCHOBE
MIPUMEHEHUS METO-
JIOB HAOIIOAEHNS U
AKCIICPUMECHTA;

cobpats, 06pado-

Bnaneer HaBbIKamMu
MIPUMEHEHHUS COBPE-
MEHHBIX JKCIIEPH-
MEHTAJIbHBIX METO/IOB
paboTsI ¢ Onomornyec-
KHUMH 00BbEKTaMU;
OOBSICHEHHS SIBJICHHH,
MIPOIIECCOB, CBS3EH U
OTHOIIEHUH, BBISBIIS-
€MBIX B XOJI¢ UCCJIe-
JIOBAaHUI; N3ITOKCHHS
1 a"anm3a 0a30Boi
uHpOpMaIuu B obac-
TH OMOJIOTHYECKUX
HayK, OCHOBHBIX Me-
TOJ0B OMOJIOTMIECKIX
HCCIIEJOBAHNM;
CaMOCTOSTEITLHO
MPOBOAMUTD HUCCIICI0-
BaHUs Ha OCHOBE
MPUMEHEHUS] METO/IOB
HaOIIOJICHUSI U DKCIIe-
puUMeHTa; coopaTh,
00paboTarb, aHATN3H-
pOBaTh U CUCTEMATH-
3upoBaTh HHPOpMa-
N0 110 OMOJIOTHH B

IBrnageeT HaBbIKaMu
NIPUMEHEHUS COBPEMEH-
HBIX SKCIICPUMCHTAJIbHBIX
METO/I0B paboThI ¢ OMOJI0-
THUYECKUMH 00BEKTaAMH;
0OBSICHEHHSI SIBJICHHUH,
MIPOLIECCOB, CBSI3EH U
OTHOIIICHUH, BBISIBIIIEMbBIX
B XOJI¢ MCCIIEI0BAHHUIA;
U3JI0KEHUS U aHAITN3a
0a30BOi MHPOpPMAIIHH B
o0yacTn OMOIOTHYECKUX
HayK, OCHOBHBIX ME€TO/JI0OB
OMOJIOTMYECKUX UCCIEN0-
BaHMIA; CAMOCTOSITEIBHO
IIPOBOJUTE UCCIICJOBaHUA
Ha OCHOBE MTPUMEHEHUS
METO/I0B HaOMIOACHUS U
JKCIIEPUMEHTA; cOOpaTh,
00paboTaTh, aHATH3UPO-
BaTh U CHCTEMAaTU3UPO-
BaTh UH(POPMAITHIO 110
Ouostoruu riry0oKo u B
MIOJTHOM 00BbeMe
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TaTh, AaHAJTM3UPO- JOCTaTOYHOM 00BEMe
BaTh U CHCTEMAaTu-
3UpOBaTh HHGOP-
MAIHIo 1o 61oJIo-
THU HAa HU3KOM
yYpOBHE

7.3. TunoBble KOHTPOJIbHbIE 32 JAHUSA
Tecmui 0na meKyuieco KORmMpoaA
Pasznen 1. O6mas Mmukpoonoaorus

1.bakrepumu 3T1o:

1) Mukpoopranu3Mel, He UMeroIIHe 0GOPMIICHHOTO Spa
2)OTHOCATCS K dyKapuoTaM

3)UmeroT siaepHy0 000JI0UKY

4)1merot karcua

5)Menpuaiiiiye, He BUIUMbIE B CBETOBOM MUKPOCKOIIE YaCTHUIIbI
2. OyHKIMSA KancyJabl 0aKTepuii:
1)CocTouT U3 JUIUIOB

2)3amuuaer ot parouuToB
3)XapakTepusyeTcsi KUCIOTOYCTOWYUBOCTHIO
4)3T10 6€NKOBBIM BHEIIHUN CJIOW LIUTOIJIA3MbI
5)Y4acTByeT B JIeIeHUH

3.KiieTounasi creHka GakTepHii:
D)IIpounas, ynpyras CTpykTypa
2)Causucroe obpa3zoBaHue

3)CocTouT TONIBKO U3 JTUTIHUI0B

4)CoCTOHT TOJBKO U3 OenKa
5)CnocoOCTBYET COXpaHEHHUIO BUIA

4 MUKPOKOKKH pacnojiaralorcsi B Ma3ke:
1)oguHOYHO

2)ronapHo

3)c oOpa3oBaHHEM MAKETOB, TFOKOB

4)B BHJIE LIETIOYEK

5)B BHJI€ TPO3/IbEB BUHOTPAa
5./IMIJI0KOKKH PacnoJiaralTcst B Ma3ke:
1)oguHOUHO

2)nomnapHo

3)c obpazoBaHNEM TAKETOB, TIOKOB

4)B BUJE 1IEMIOYEK

5)B BHJIe TPO3/IbEB BUHOTPAIA

6.Kaxkyro ¢popmy nMer0T cCiMpoxerbl:

1 )mapoBuaHyO

2)HUTEBUHYIO

3)[1ajJ0YKOBUIHYIO

4)KOHYCOBHIHYIO

5)u3BUTYIO

7.Kak Ha3bIBAOTCS KOKKH, PacnoJiaralommecs B BUje rpo3ibeB BUHOIpaja:
1 )cTpenToKOKKH

2)cTaMIOKOKKH

3)capuuHbI

4)0anuIIBI
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5)MUKPOKOKKH

8.Kak Ha3pIBaIOTCH KOKKH, PACTIOJIATal0IIHeCs] HeloYKaMH:
1 )capriuHbl

2)MUKPOKOKKH

3)CTPEnTOKOKKH

4)cTaUIOKOKKH

5)6anusmisl

9. ®opmbl 0aKTepHii:

1 )mapoBuaHasi, MAJIOYKOBUIHAS, U3BUTAs

2)mapoBuaHast, KOHYCOBUIHAS, U3BUTAs

3)nyneBuaHAs, HUTEBUIHAS, KyOMdecKast

4)anoykoBUIHAS, U3BUTAs, KyOHMUecKast

S)npsiMble, KyOMUECKUE U IapOBUTHBIE

10.Pa3mepsbl 0akTepuii U3BMEPAOTCA B :

1)HaHOMETpax

2)CaHTHMETpax

3)MuiuMeTpax

4)a"rcTpemMax

S)MukpomeTpax

11. Opraneuia 0akTepuil, npensTcTByOAs Gparogurosy:
l)kancyna

2)cropa

3)kiieToyHas CTeHKa

4)KXTyTUKU

S)uuroruiazma

12. TlpeaMeT M3y4yeHHs MeIMIIMHCKOH MUKPOONOJI0THH:

1) ®orobakTepun

2) DUTONATOr€HHBIE MUKPOOPraHU3MBbI

3)IlaTtoreHHble U yCI0BHO MATOT€HHBIE MUKPOOPTaHU3MBbI
4)Pacrenus

S)I'enbMUHTBI

13. B kakoii HBeT OKPALINBAKTCA IPAMOTPHIATEIbHbIC 0aKTePUH:
1)3enenslii

2)KopuuneBblit

3)Xentorit

4)Cunuit

5)KpacHsrit

14. OnTuManbHasi TeMIEpPaTypa i HHKYOAallu¥ MATOreHHbIX OAKTEepHi:
1)46"0

2)20"0C

3)527°0C

4)0"0C

5)C3770C

15. OCHOBHOM TAKCOHOMHMY€ECKOI eINHUIeH B MUKPOOHOJIOTHH SIBJISICTCH:
1)Bun

2)Pon

3)CemeiicTBO

$Ilopsnok

5)Knace

16. HazoBUTE OCHOBHBIE CTPYKTYPHBIC KOMIIOHEHThI 0aKTePHATbHON KJIETKH:
1) AuddepenupoBaHHoe SIPO

2) ucdysHo pacnonoxeHHas saepHas CyOCTaHIIUSA
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3) IMmoBUIHBINA OTPOCTOK

4)Kancun

5)2neMeHTapHbIe Teblia

17. B kakoii BT OKPALIUBAKTCS IPAMIIOJIOKUTETbHbIE DAKTEPHU:
1)3enenbrit

2)KOpUYHEBBIN

3)KenThIi

4)duoneToBbIi

S)KkpacHbIit

18. Tunbl AbIXaHUS OAKTEPHIA:

1)AspoOHBIi 1 aHA3POOHBII

2)XuMUYeCKUd U (PU3NICCKUI
3)XHUMHYECKUH U OMOJIOTHYCCKUIM
4)OKHUCITUTEIBHBIN ¥ BOCCTAHOBUTEIbHBIN
5)Pusnveckuit U OMOTOTUYECKUMA
19.AHa3po0bI:

1) [lnst pocta TpeOYIOT KUCIOPOT

2)PacTyT Ha IPOCTBIX MUTATENBHBIX CPEIAX
3)['pamoTpuLiaTeNbHbIE

4)TpeOytoT ynaneHus cBOOOJHOTO KHCIOpOaa
5)Hns pocta Tpedyror CO 2

20. CaHMTapHO-NIOKA3aTeJIbHBIMUA MUKPOOPTaHU3MAMHM BO/AbI SIBJASIOTCH:
1 )kuieynast najgoyka

2)criopooOpa3yroimue 6aKkTepun

3)xo0JIepHBIil BUOPHOH

4)npocreiinine

5)rpuosI

21.Bupa npoOHOI cTepuan3annu:

1 )aBTOKTaBUpOBAHUE

2)nacrepusanus

3)kunsaeHue

4)TUHIATA3AITUS

5)¢unbTpoBanue

22.I'1aBHBIM pe3epByapoM MHKPOOPTaHM3MOB B OKPY Kalolleil cpeae ABJIseTCs:
1)Teno yenoBeka

2)Bona

3)[TouBa

4)Bozayx

5)TenoKkpoBHbIE JKUBOTHBIE

23. CaHMTapHO-NIOKA3aTebHbII MUKPOOPTraHU3M BO3yXa:
DIIporeit

2)MEeHHMHTOKOKK

3)Kumeunas namouka

4)OHTEpOKOKK

5)30510TUCTBIN CTAQUITOKOKK

24.TepMocTaT HCIOJIb3YyeTCH JISA:
1)BripanuBanus MUKPOOPTaHU3MOB
2)Crepuin3anuu J1abopaToOpPHOU MTOCY/IBI
3)Crepminszanuy XUpypruuecKux HHCTPYMEHTOB
4)Crepunu3aliuy MATaTEIbHBIX CPE
5)Ctumynauuu cnopooOpazoBaHust OaKTepuit
25.Cuopsbl 0anmi1 MOrudaT Npu:
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1) AeiictBuu Gaktepuodara

2)/1nuTenbHOM BBICYIIMBAHUU
3)ABTOKJIaBUPOBAHUH

4)JInopmnmmzanym

S)[Tacrepuzaruu

26. K ne3uHGuUUMpPYyOLIIMM PacTBOPaM OTHOCHTCH:
1)Xmopamua

2)CepHas Kuciora

3)Bakuunbl

4)DK30TOKCHHBI

5)UMMyHHBIE CBIBOPOTKH

27.3acayru Ilactepa B MUKpPOOHOJIOTHH
1)OTkpeITHE BUPYCOB

2)Pa3paboTka nmacrepusainum

3)OTkpeITHE BO30YIUTEIS TyOepKye3a
4)BocmipousBen SKCIIepUMEHTATBHBIN CU(UITHIC
5)OT1kpbITHE BO30YAUTENS XOJIEPHI

28.OCHOBHOI1 TAKCOHOMHYECKHM METOJ OKPACKH OAKTEepPHIi:
1)ITo Heticcepy

2)ITo I'pamy

3)ITo Mopo3zoBy

4HIlo Jlepdnepy

5)Io byppu-I'uncy

29. K KHIKHM MUTATEJbHBIM CPeIaM OTHOCST:
1)MsiconenToHHBIN arap

2)Cpena DHpo

3)KpossiHoii arap

4)MsiconenToHHbIN OyIbOH

5)XentouHo-coseBoii arap

30. Ucnonb30BaHNe 3JHEPTUM COJTHEYHOI0 CBETA XapAKTEePHO JJIs:
1)I'ereporpodos

2)ABTOTpOdoB

3)®PototpodoB

4)Xemotpodos

5)MertarpodoB

31. CanuTapHo-n0Ka3aTe/ibHble MUKPOOPTaHU3MbI OYBBI:
1)V. cholerae

2)M. leprae

3)CI. Perfringens

4)Str. pyogenes

5)Corynebacterium

32.I1aToreHHble MUKPOOBI, JJINTEIbHO COXPAHSAIOLIHECH B II0YBeE:
1 )MEeHMHT OKOKKHU

2)Knoctpuauu

3)Iurennst

4)Kumeynas namouka

5)CTpenToKoKKH

33.Kom-uHAeKC BOAbI:

1)Hanmenbimii 00beM BoJIbl, B KOTOpoM oOHapyxuBaetcst BI'KIT
2)KonmuecTBo maToreHHbIX MUKPOOOB B 1 Mt
3)KomuuectBo BI'KII B 1 M

4)KommuaectBo BI'KII B 1 mutpe BoIbI
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5)KonnuecTBo Me30(huibHBIX OakTepuii B 1 M
34.CanutapHo-noKa3atejbHble MUKPOOBbI BOAbI:
DITepdpunrenc
2)XonepHblii BUOPHOH
3)DHTEPOKOKKHU
4)KuieyHasi nmajgouka
5)CTpenToKOKKH
35. CaHUTApHO-TIOKA3aTeIbHbIe MUKPOOBI BO3/TyXa:
D)IIporeli, cuHErHOMHAs NalI0YKa
2)MEHMHTOKOKK, CTa(hUIIOKOKK
3)Kuiueunas najodka, CTpeTOKOKKH
4)'eMOMMTHYECKUI CTPENTOKOKK, 30JI0THCTBIN CTA(UITOKOKK
5)Ty0Gepkyne3Has najnodyka, KOpuHeOaKTepun
36.IIpeacraBuresisiMi HOPMAJIBLHOH MUKPOQIOPHI KNIIEYHUKA SABJISIOTCS:
1)bpyuenist
2)Kopunebakrepun
3)JIakToGakTepun
4)CanbpMOHEIIBI
S)Iurennst
37.Ha3oBuTe 3200;1eBaHue, KOTOPOE MOKET NepeJaBaThCcs Yepe3 MO4BY:
1)rpunn
2)MEHUHTUT
3)roHopes
4)repnernyeckasi HHGEKIUs
5)cTonOHsIK
Kuroun k Tectam no paszaeay 1
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Pa3nen 2. YacTHasi MUKPOOHOI0THSA

1.Bupuon npeacrasJisieT co00¥:
I)monexyny JTHK

2)monexyny PHK

3)karicun

4)IOTHOLEHHYIO BUPYCHYIO YaCTUILY
S)cynepxarcu

2.Bupycsr:

1)OTHOCSTCA K 9yKaproTam
2)Pacrenus He MopaxkaroT

3)UmMeroT SApo ¢ AACpHOK 000I0UKOM
4)B naTosioruu 4yeinoBeKa He y4acTBYIOT
5)Menpuaiiiiye MUKPOOPTaHU3MBI, HE UMEIONIHNE KIETOYHOTO CTPOCHUS
3.PazMepbl BUPHOHA U3MEPSIIOTCS
1)Hanomerpax

2)Muminmerpax

3)CanTumerpax

4)AnrcTpemax

5)MukpomeTrpax

4.]111 BUPYCOB XapaKTepHO:
1)I1apasuTupyroT BHYTPH KIETKH
2)Pa3mHOXkatoTcs AeNeHuEM

3)VIMeroT KJIETOYHOE CTPOCHHE
4)PacTyT TOJIBKO B a3pOOHBIX YCIOBHSIX
5)O06pa3ytoT cropsl

5.Bupychl KyJbTHUBHPYIOT HA:
1)MITA

2) TkaHEBBIX KyJIbTYpax

3)MIIb

4)Cpene Kurra-Taporu

5)KpoBsiHOM arape

6. bakrepuodaru napazsuTHpPYIOT Ha:
1)Bupycax

2)bakTepusix

3)Knerkax uenoBeka

4)Knerkax pacreHuit

S)Knerkax sKUBOTHBIX

7.CTpoeHue BUPYCOB H3y4aeTcsl ¢ NOMOIIbIO:
1) Onekrpodopesa Ha Oymare
2)DNEeKTPOHHOW MUKPOCKOITHH
3)YnpTpadnoneToBoii MUKPOCKOIIUU
4)TeMHONOIBHOW MUKPOCKOIIUU
5)JIroMUHUCIIEHTHON MUKPOCKOIIUU
8.®epMeHTAMH BUPYCOB AABJISAIOTCS:
1)Anbaonasa
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2)IInazmokoarynasa

3)['manyponunasa

4)IHK-3aBucumas JIHK-nmonumepasa

5)JIunaza

9.I1o cnenupuyHOCTH AeHCTBUA (Paru pa3auyaroT:
l)Tunocnienuduaeckue

2)ABUpYJIECHTHbBIE

3)BupyneHTHbIC

4IIpodaru

S5)AHK-renomusie aru

10. Bupychbl pa3sMHOKAIOTCSH:

1)bunapHbIM JEeTICHUEM

2)CerMeHTUpOBaHUEM

3)IuCBHIOHKTUBHBIM CITIOCOOOM

4)IToukoBaHuem

5)[IonoBeIM TyTEM

11. bakrepro(aru XapaKkTepu3ylTcs:

1)ConepxaHuem pa3nudHbIX HYKIEHHOBBIX KUCIOT
2)AGCOMIOTHBIM BHYTPUKJIETOUHBIM [1apa3uTU3MOM
3)KnerouHoii opranu3anuei

4)KynpTUBHPOBaHHUEM Ha MPOCTHIX MUTATENIBHBIX CpPelax
5)Hanuuuem BHYTPUKIETOYHBIX BKIFOUESHUN

12. K xapakTepucTHKe BUPYCOB OTHOCUTCS:
1)OnHOKIIETOUHBIE (hOPMBI KUZHH

2)"HdpeknnoHHbIe" OSIKOBBIC YaCTHUIIBI

3)JIuiieHbl reHeTHYeCKOro MaTepuana

4)Pa3zmHOKar0TCA BHE KJIETKU

5)He criocoOHBI pa3MHOXKaThCsl BHE )KMBOH KJIETKU

13. MyTanum XxapaKkTepu3ylTcs:

1) DeHOTUITUYECKON U3MEHUMBOCTHIO

2) ToueunbiMu 1 y4acTKOBBIMHU M3MeHeHHsIMU B JIHK
3)Ilepenaueil reHeTHUECKOTO MaTepraa ¢ MOMOIIbI0 YMEpEHHOro ¢ara
4)[lepenaueii reHeTHYECKOTO MaTepHaia Mpy MOMOILH MOJI0BOro (hakropa
5)Ilepenayeii reHETHUECKOr0 MaTepualia Mpu HETOCPEACTBEHHOM KOHTAKTe
14.I'eneT4YecKkHe peKOMOMHAILIUM:

1) Jluccoumaniysi, KOHbIOT AU

2) Tpancdopmarus, TpaHCIYKLUS, KOHBIOTAIIHS

3)Myrarusi, MmoauQpuKaIms

4)dynnukanus, nenenus

5)HAenenwus, TpaHCBEPCHS

15.CymHoOCTh reHeTH4eCKHUX PeKOMONHALNI 3aK/II04YAeTCs B:
1) OOMeHe reHeTHYEeCKUM MaTeprajIoM MEXIY JABYMS KJIeTKaMH, HECYIIMMU KOMOMHAIINIO T€HOB
POJUTENBCKUX KIIETOK

2)IToBopote yuacTka xpomocomsl Ha 180 rpagycos
3)3MeHeHnn nocae10BaTeIbHOCTH HYKJIEOTHI0B

4)I3MeHeHNH CBOMCTB MUKpPOOa, HE COMTPOBOXKIAIOIIMECS HAPYILIEHUEM B T€HETH-UECKOM
anmnapare MUKpoOa

5)IIlepemMenieHne yyacTka XpOMOCOMBI B IPYTOil pailoH
16.LleHTpabLHBIA OPraH HUMMYHHOUH CHCTEMBbI:

1)Koctablit MO3T

2)Cene3enka

3)JIumdoyzinsl
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4)I'enaTonuThI

5)KynihepoBckue KieTku

17. K MMMYHOKOMIIETEHTHBIM KJI€TKAM OTHOCSITCS:

1)OputpouuTsl

2)Makpodaru

3)TpomMOOIIUTEI

4)'UCTUOITUTHI

5)'enmatouuThI

18. lleHTpaJIbHBI OPraH HMMYHHOU CHCTEMBbI ITO:

1 )BrITOUYKOBAs Kemne3an uMGOY3IIbl

2)cene3eHka

3)mumdoy3bl

4)renaToIyThl

5)kyndepoBckue KIeTKU

19.I1pu no0aBIeHNH TeMOJTUTHYECKOH CHCTEMbI B IPOOMPKe ¢ 0aKTEPHOJIOTHYeC
Koii cucremoit AI'+AT npousomen remosin3. O kakoil peakuum uaeT pedb:
HUDA

2) 1P

3)PCK

4) Dnokynsus

S)PUD

20. PeakuuIo arryIl0THHAIIMA MIPUMEHSIOT JIJISL

1)Onpenenenus MUKpOOPIaHU3MOB BO BHEILIHEH cpesie

2)naukanuu 6akTepuit

3)Haukanuu BUPYCOB

4)CepoAarHOCTUKH WH(EKIIMOHHBIX 3a00IeBaHHIA

5)Onpenenenust panbcupukauy NpoayKTOB

21.IIpoHMKHOBeHHE MUKPOOPTaHM3MAa B MAKPOOPIraHMU3M ¢ JaJibHellei ero
KOJIOHM3aluel U KIMHUYEeCKUMH NPOsIBJIeHUSIMU, HA3bIBAETCS:

) Nndexmms

2)Merabonusm

3)Cumbuno3

4)MyTtyanuzm

5)Kommencanuszm

22.Ilepnoabl nHGEKIMOHHOTO 3200/IeBAHUSA:

1)NuBa3zus

2)ManudectHas

3)PexomOuHarms

4)CenTukomnueMust

S)PexonBaneceHIus

23.K xapaxkrepucruke nHpUUHMPYOLIEH 103bI BO30YyAUTEIA OTHOCUTCSH:
1) MexxnyHapOoaHbIE €AMHULIBI

2) MunumanbHas uHTHOUpYtomas konuentpamus (MUK)

3)MuHNMaTBHOE KOJIMYECTBO MUKPOOHBIX KJIETOK, CITIOCOOHBIX BBI3BATh MH(EKITHOHHBIH
nporuecc

4)konuecTBO KosioHun obpazyromux eauauI] (KOE)

5)3aBHUCHT OT CIIeKTpa ACHCTBUS aHTHOMOTHKA

24. Yxkaxute (popMy HHPEKIHH B 3aBHCUMOCTH OT €¢ HCTOYHHUKA BOSHUKHOBCHUS |
1)2HnorenHas

2)AHTpPONIOHO3HAS

3)CenrtukonuemMus

4)3K30TCHHAS
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S)bakrepuemus

25. Oxapakrepu3syiTe cynepuH(peKIuIo:

1)IToBTOpHOE 3apakeHHE TEM K€ BO30YIUTENIeM MOCIIE BBI3IOPOBICHUS 3a00IeBaHU
2)3apaxkxeHue Bo30yIUTEIEM, BBIICISIONIUM 3K30TOKCUH

3)[IoBTOpHOE 3apakeHUE TEM K€ BO30YIUTENIEM 10 JTUKBUIAIMH IEPBUYHOTO 3a00JI€BaHUS
4)Bo3HukaeT npu 3a00J1€BaHUSIX CO CTOMKUM UMMYHUTETOM

5)Bo3morkHa 3a cueT HOpMallbHON MUKPODIOPHI

26.K xapakTepHbIM YepTaM HH(PEKIMOHHOTO0 3200J1eBAHNSI OTHOCUTCS:
1)ATtpodus MpIm

2)Atpodus KUIIEIHUKA

3)'uneprpodus npaBoro xXerygouxa

4)Pa3BuTHE NOCTUH(PEKIUOHHOTO UMMYHHUTETA

S)I'uneprpodust 1eBOro xemyaodKa

27.IIpoHMKHOBEHNEe MUKPOOPTaHM3Ma B MAKPOOPIraHHU3M C IaJIbHEH MM pa3MHOKEeHUEM,
Ha3bIBaeTcs:

1 )xoMMeHcanu3m

2)meTabomu3M

3)cumOuno3

4)MyTyanusm

S)uHpexms

28.11aTtorenHbiii pakTOp MUKPOOPraHU3MOB, IPOSABJISIIOIIMICHA KAK IYCKOBOM Mexa
HM3M HH(EKINOHHOIO0 Mpolecca:

1 )unBa3us

2)arpeccust

3)anre3us

4)nenerpanus

5)xemMoTakcuc

29. /111 He3aBePIIEHHOT0 (PATOLUTO32 XapAKTEPHO OTCYTCTBHE CTA/IMU:
1)XemoTtakcuca

2)Anre3un

3)BHYTpUKIIETOYHOTO ITepEeBAPHUBAHUS

4)3axBata

5)BHYTpUKIIETOUHOTO pa3MHOXKEHHUSI, (ParOLUTUPYEMOro MUKpoOa

30. BupyJIeHTHOCTh MUKPOOPraHM3MOB I10KA3aTeJlb:

1)He sBnsieTcst pakToOpoM MaToreHHOCTH

2)CreneHu NaTOreHHOCTH MUKPOOPTaHU3MOB

3)SBnsercs cieacTBUEM MyTalluu

4)He MeHsieTcst MpH MaCCUPOBAHUU HA KHUBOTHBIX

5)3aBucut ot 00pa3zoBaHUs KOMILIEKCA aHTUT€H-aHTUTEIIO

Kuroun k Tectam no pasneay 2
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9.

YT1Bepxaar:
3aB. kadeapoi, mpodeccop
M.M.AxmenoB

poTOoKOJI Ne
OT 2021 r.

Bomnpocsl k 3a4eTy ¢ OLlEHKOH

Omnpenenenrne MUKpOOHOTIOTHY, KaKk Hayku. [IpenMer u 3amauu
MUKpPOOHOJIOTUH.

Pons J.ITacTepa, A.JleBenryka, I.MeunukoBa, C.B.BuHorpaackoro B
Pa3BUTHUU MUKPOOHUOJIOTUH.

-Mopdonorudeckuit nepuosll B pa3BUTHN MUKPOOUOIOTHH.
-Okonoro-¢pusnonorndyeckuiill mepros B pa3BUTUN MUKPOOHOJIOTHH.

Mopdonorus 6akrepuit. Dopmbl 1 pazmepsl OaKTepUATHHON KIIETKH.
CrpoeHre 1 XUMAYECKUI COCTaB MPOKAPUOTUYECKOUN KIIETKH.

Krerounast cteHka rpallijIMKyTHBIX U (GUPMaKyTHBIX OakTepuu. Mexanusm
Y Teopusl OKpacku 1o I'pamy.

Bxtouenust 6akrepuaibHoN KieTku. CocTaB, opranuzanusi, GyHKINH,
METO/bI BBISIBJICHHUS.

CrtpoeHue KryThKa, NId. TUIbl IBH>KEHUS] MUKPOOOB. MeTo bl M3ydeHusl
JIBUKEHUS

10.Kamncyna 6akrepuii. 3HaueHne. MeTo1bl BBISIBJICHUS.
11.XKrytuku, pumobpun 6akrepuit. Ctpoenue, QyHKIINN, MEXaHU3M JIBUKCHHUS.
12.Tunb! nBrkeHust y MUKpoOoB. Takcuc . MeToabl n3yueHus ABIKEHUS

MUKPOOPTaHU3MOB.

13. Cniops! 1 criopooOpa3zoBanue 6akrepuil. Bapuantsl nokosmmxces Gopm

OakTepuii. MeTo bl BBISIBJICHUS.
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14. OcHOBHbIE MPUHIIMIIBI KJIACCU(PUKAIIUN OaKTEpHil.

15.Mopdosnorust akTHHOMHIIETOB U TPHOOB.

16. Pa3zmMHOkeHHEe TpruOOB. DKoJoTHYecKas poJib B pupoae. MeToabl n3ydeHus
NPY>KU3HEHHBIX MIPenapaToB rpuOoB.

17. Apxen. OcOOEHHOCTH CTPOCHHSI.

18.Muxomna3zmsl u L-dhopmsr.

19. PukkeTcuu U XJIaMUIUH.

20. CTpoeHue APOKKEBOU KIETKUA. Pa3MHOXKEHNE TPOKIKEH.

21.Mopdonorus MUKpohOpM BOAOPOCIEH U TPOCTEHIIIHX.
22 IlurarensHble cpeanl. Knaccudukanus no cocraBy, Ha3HAYEHUIO.
TpeOOBaHMS, MPEABSBISIEMbIE K TUTATEIILHBIM CPEIAM.
23.Yucteie KynbTypbl MUKPOOPTaHU3MOB. METOIBI ITOTYyYEHHS U HA3HAUYCHUE.
24 KynpTUBHpOBaHUE a3POOHBIX U aHAPOOHBIX MUKPOOPTaHU3MOB.
25.Knaccudukanys MUKpOOPTraHU3MOB 110 TUIIaM MTUTaHUA U crioco0am
IIOJIyYECHUS SJHEPTUH.
26. Poct MukpooprannzMoB. OCHOBHBIE TapaMeTPbl 1 0COOEHHOCTH
OTHENbHBIX (Da3 pocTa.
27.Poct 6akTepuil B HENPEPHIBHBIX U MEPUOIUUECKUX KYJIbTYpax.
28.JlelicTBrE (PU3UUECKUX U XMMHUYECKUX (PaKTOPOB Ha POCT
MUKPOOPTaHU3MOB.
29.1Ipupona aHTUMUKPOOHBIX BELIECTB U METO/IbI OIPEICICHHUS
YyBCTBUTEIBHOCTH MUKPOOPTaHU3MOB K aHTHOMOTHUKAM.
30.[TonsTHE O cTepuIM3aluy U Ae3uHDEKITNY.
31. MeTabonu3m MUKpOOpraHn3MoB. OCHOBHBIE MTPEICTABICHMUSL.
32. Tpancnopt BewecTB y mpokapuoT. [loHsTHE O IPOTOH-ABUKYIIEN CUJIE.
33. Posb (pepMEHTOB B KU3HEAEATETLHOCTH MUKPOOPTaHU3MOB.
34. KOoHCTUTYTUBHBIE U UHyLIMOeNbHbIE (hepMeHThI. Jlokanu3anusa pepMeHToB
B KJIETKE.
35.Cnoco0bl 3yueHHs] OMOXUMHUYECKON PETyIsui MeTaboIrn3Ma
MHUKPOOPTaHU3MOB.
36. DHepreTudeckue mporecchl MuKkpooprann3MoB. Poib AT® u criocoOwI ee
o0pa3oBaHUs.
37.3HayeHue LUKIIa TPUKAPOOHOBBIX KUCIIOT, IITMOKCAIATHOTO LIYHTA U
(b oChOTITIOKOHATHOTO IUKJIA B OMOCHHTETHYECKUX MPOIleccax.
38. AHOKCUT€HHBIN (POTOCHUHTE3 Y MPOKAPUOT. TpaHCHIOPT 3JIEKTPOHOB.
Uctounuk sneprun. [Ipumepsr.
39. OxcureHHbli ((OTOCUHTE3 Y MPOKAPUOT. TpaHCTIOPT AJIEKTPOHOB.
Hctounuk suepruu. [Ipumepsr.
40. A»poOHoe apixanue 6aktepuil. CTpoeHue IbIXaTebHOM 11enu y OaKkTepui.
41.AnarpoOHoe apixaHue. MUKpOOpPraHU3Mbl, BOCCTAHABIUBAIOIINE HUTPATHI,
Cyab(haThl U IPYTUE COSAMHEHUS.
42.Onpenenenne nouatus -opoxenuel. CnuproBoe 6poxeHue,
MOJIOYHOKHCJIOE TOMO- U reTepodepMeHTaTuBHOE OpokeHre. MUKpOoObI-
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YYaCTHUKH.
43. OKHCIIEHHE 3TUIOBOTO CIUPTA, MACISTHOKHUCIIOE U MTPOITMOHOBO-KUCIIOE
OposkeHne. MUKpOObI-yJaCTHUKH.
44.1'eHeTUYECKUN anmnapar MpoKapHoT.
45.OCcO0EHHOCTH pEeIUIMKALUN, TPAHCKPUIILUH, TPAHCISLUY.
46.Tpanchopmanus y mpokaproT. 3HaAUYCHHUE.
47.TpancnyKiusi y IpOKapuoT. 3HaUYCHHE.
48.KoHnproramus y npokapuoT. 3HaYEHUE.
49.111azMuIbl U Apyrue BHEXPOMOCOMHBIE AETEPMUHAHTHI
HACJICCTBEHHOCTH.
50.'enoTunuyeckast 1 peHOTUNTUYECKAsI UK3MEHYUBOCTh. MyTallMOHHAas
IIPUPOAA U3SMEHUUBOCTH.
51.T'ennas nnxxeHepus I IpakTnueckoe 3HaUEHUE YUEHUSI O TEHETUKE
MHKPOOPTraHU3MOB.
52. Ucrtopus Bupyconoruu. [Iponcxoxnenue BUpycoB, IPUPOAA BUPYCOB.
[IpnonsI.
53. CTpyKTypa 1 XMUMHYECKHI COCTaB BUPYCOB.
54 KynbTUBUpPOBAaHUE U UHJIUKAIIWS BUPYCOB.
55. B3anumoencTBue BUpyca ¢ 4yBCTBUTEIIbHOU KIIETKOM. [IpoaykTruBHAas u
UHTErpaTUBHAS UHPEKIIHS.
56.baktepuodaru. Knaccuduxamus. BzaumoneiicTBue ¢ KIETKOM
BUPYJICHTHBIX (paros.
57. YMmepennsbie Oaktepuodaru. Bzanmoseiictue ¢ kieTkou. Jnzorenus.
da30Bas KOHBEPCHUSL.
58. duTonaToreHHbIe BUPYChl. MeXaHU3M 3apa)X€HUs paCTEHUM BUPYCaMU.
Bupounsr.
59. DBoto1Ks MUKPOOHOTO Mapa3utuzMa. [IporcxoxkaeHne maToreHHbIX
rpudoB.
60. IIaToreHHOCTh U BUPYJIEHTHOCT.
61. UndeximonHbIii mpoiiecc. Y CI0BUs €r0 BOSHUKHOBEHHSI.
62.IIpupoaa u CBOMCTBA PH/I0- U SK30TOKCHHOB.
63. AHTUT€HbI MUKPOOPTaHU3MOB.
64. Hecnetnduueckue HakTopbl pe3UCTEHTHOCTH OpraHi3Ma 4eoBeKa U
KUBOTHBIX.
65. Peakiuu arrmrorunanuu. @enomMeH, BUABI U 3HAUCHUE.
66.Peakiiuu nperunuraiyuu. @eHoMeH, BUALI U 3HAUYCHUE.
67. HopmanbHast Mukpoduiopa yejaoBeKa 1 ;KUBOTHBIX. buosorudeckas posib,
CIOCOOBI U3yUYEHUS.
68. MukpoOuosnorus Bo3nyxa u nousbl. CaHUTapHBIE UCCIEAOBAHMS BO3AyXa U
MTOYBHI.
69. Mukpodopa Bojbl. CaHUTapHBIE UCCIIEAOBAHUS BOJIBI.
70. CuMOHOTHYECKHE acCOIMAIIM MUKPOOPTaHU3MOB. TUIbI U QyHKIMH
cumMOuo3a.
71. MuKpoopraHu3Mbl 1 MAKPOOPTaHU3Mbl KAK CAMOMOTHYECKHE MapTHEPHI.
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72.11poucxoxkIeHHE )KU3HHU, IEpBUYHAs KiIeTKa. COBpEMEHHBIE
MIPEACTABICHHS 00 3BOJIIOIIUUS MUKPOOPTaHU3MOB.
73.crionb30BaHNE MUKPOOPTraHU3MOB B OMOTEXHOJIOTHH.

7.4. MeToauka olleHUBAHUS 3HAHUI, YMEeHUIl, HABLIKOB

OneHka 3HaHWUW, yYMEHUHW W HABBIKOB M (WUJIM) OMbITA JEATEIBHOCTH,
XapaKTepU3yIMUX ATanbl (HOPMUPOBAHMS KOMIETEHIMI 1O JAMCIMILIMHE
NPOBOJATCA B (pOopMe TEKYIIEr0 KOHTPOJIA M MPOMEXKYTOUHOM AaTTECTALMH.
Tekymmui KOHTPOJIb MPOBOJMUTCA B TEUCHUE CEMECTpPA C LEIbI0 ONMPEACIICHUS
YPOBHSI YCBOEHHUSI OOyYarOUIMMHUCS 3HAHUH, (OPMUPOBAHUS YMEHHUN M HABBIKOB,
CBOCBPEMEHHOTO BBISIBJICHUS MPENOJABATEIEM HEJOCTATKOB B IOATOTOBKE
0o0yyYaromuxcsi ¥ NPUHATHSI HEOOXOUMBIX MEp IO €€ KOPPEKTUPOBKE, a TAKKE JIJIs
COBEPIIICHCTBOBAHMSI METOJUKH OOYYEHHMs, OpTraHM3aluu y4eOHON paldoThl U
OKa3aHMsI MHJIUBUIYATbHOM MOMOIIM 00YYaIOIIUMHUCS.

KpnTeme OLICHKH 3HAHMM CTYACHTOB IIPHA MPOBCACHNUHU TECTUPOBAHUA

OneHKa «3a4YTEeHO» BBICTABISICTCS TPU YCIOBUU TPABUIBLHOTO OTBETA
cTyneHTa He MeHee yeM 50% TecTOBBIX 3a/TaHUH.

OneHKa «He3aUTEHO0» BBICTABISICTCS MPU YCIIOBUH MTPABUIILHOTO OTBETA
cryneHTa menee yeM 50% TecTOBBIX 3a/IaHUIA.

KpuTtepumn onieHKu 0TBETOB Ha 3a4eTe ¢ OI[€HKOI

OreHKa «OTJIMYHOY» BBICTABJISACTCS CTYICHTY, KOTOPBIN:

1) ryOoko, B MOJHOM 00OBEME OCBOMJ MPOrPAMMHBIA MaTepHas, u3jaract
€ro Ha BBICOKOM HAyYHO-TEOPETUYECKOM YPOBHE, M3Y4YWJ OOs3aTENbHYI0 U
JOTIOTHUTENBHYIO JIUTEPaTypy, yMEeT NpPaBUIBHO HCIIOIL30BAaTh 3BaHUS IIPH
PETHOHAIILHOM aHAJHM3e, OPUECHTUPYETCS B COBPEMEHHBIX IIPOOIeMax OHOJIOTHH;

2) yMelo TPHMEHSET TEOPETHYCCKUE 3HAHUS IO MHUKPOOHMOJIOTMH TIpHU
pEIICHUH TIPAKTUICCKUX 3a]1a4;

3) BIazeeT COBPEMEHHBIMH METOAAMH HCCIACIOBAHHUS B MHKPOOHMOJIOTHH,
CaMOCTOSTEIILHO TTOIOJTHICT M OOHOBIISICT 3HAHUS B XOJI€ YU4COHOM paboThI;

4) Tpu OCBEHICHHH BTOPOCTEIIEHHBIX BOIMPOCOB BO3MOXKHBI OJIHA JIBE
HETOYHOCTH, KOTOpbIE CTYJEHT JIETKO HCIPaBIseT TIOCJIEe  3aMeuyaHus
MIPETo/IaBaTelIs.

O1eHKY «X0POII0)» MOTYYaeT CTYJACHT, KOTOPBINA:

1) packpbul cojaep)kaHHWE Bompoca B 00beMe, MPEeIyCMOTPEHHOM
IPOrPaMMOii, U3YYHIT 0053aTeIBHYIO TUTEPATYPY MO MUKPOOHOJIOTHH;

2) TpaMOTHO M3JIOKUJI MaTepUal, BJIaJceT TEPMHUHOJIOTHEH;
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3) 3HAaKOM C METOJaMHU HCCJICIOBaHUS B MHKPOOHOJIOTHH, YMEET YBS3aTh
TEOPHIO C NMMPAKTUKOU;

4) B M3JI0)KCHUU JIOMYCTHII PsJT HETOYHOCTEH, HE MCKAXKAIOUINX COACPIKAHUS
OTBETA HA BOIIPOC.

OneHka «yA0BJIETBOPUTEIBHO)» CTABUTCA CTYAEHTY, KOTOPBIN:

1) ocBomII MPOrpaMMHBII MaTepHall M0 MUKPOOHUOJIOTHU B 00beMe yueOHUKA,
o0namaeT [OCTaTOYHBIMH Ui TPOJODKEHHS OOydeHHs U MPEACTOsIIeH
npo(hecCHOHANBEHOM e TEIbHOCTH 3HAHUSAMH, BBITIOJIHIII TEKYIIUE 3aaHMs;

2) TpH OTBETe JIONMYCTHJ HECYIICCTBCHHBIC OIMMOKH, HETOYHOCTH,
HapylIEHUs TOCIEAOBATEIbHOCTH  M3JIOKEHUS  MaTepuana, HeJOCTaTOYHO
apryMEHTUPOBAHO M3JI0KHI TEOPETUYECKHE MOJIOKEHHUS.

O1eHKa «Hey/10BJIeTBOPHUTEIbHO» BBICTABIISIETCS CTYACHTY, KOTOPBII:

1) oOHapy K11 3HAYMTENbHBIC MPOOEIBl B 3HAHUU OCHOBHOT'O IIPOIPaMMHOTO
Marepuana;

2) IOMYCTHJ MPHHIMIHAIBHBIC OMIMOKH B BBIMOJHECHHH MPEAYCMOTPEHHBIX
IIPOrpaMMOU 3aJaHUM.

8. IlepeyeHb OCHOBHOM U JONOJHUTEILHON YU4eOHOM JIUTEPATYPBHI,
HEO00X0MMOM /ISl 0CBOCHUS JUCHMIIUHbBI

a) OcnosHnan 1umepamypa

1.Bupyconorust u OHOTEXHONOTHS [DICKTpOHHBIA pecypc]: yued. / P.B.
benoycosa [u np.]. — Dnekrpon. nan. —Cankt-IletepOypr : Jlanp, 2018. — 220
c. https://e.lanbook.com/book/

2.T'opoxosa, C. C. OCHOBBI MUKPOOHOJIOTUH, TTPOU3BOICTBEHHOM CAHUTAPUU U
TUTHEHBL: yueOHoe nocodue. - 4-e u3a., crep. - Mocksa: UL "Akanemus", 2012. —
64 c.

3.'ocmanosg, P.I'. MukpoOuosorus [DneKTpoHHBIN pecypc] : yaeOHoe mocooue /
P.I'. T'ocmanos, A.K. INanuynnun, A.X. Bonkos, A.1. U6parumoBa. — DIEKTPOH.
nan. — Cankr-IletepOypr : Jlanb, 2017. — 496 c. https://e.lanbook.com/book/

4.Emres, B.T. Mukpobuonorus: ydeOHUK sl akaJeMHYecKoro OakaiaBpuara,
pek. YMO BO P® mo arponom. obpaszoBaHuto. - 8-¢ u3id., Ucmp. U A0m. - M.:
N3narenscTBo KOpaiit, 2017. — 445 c.

5.3bikuH, JI. ®. CoBpeMeHHBIE METOJbI B BETEPUHAPHOU MHUKPOOUOIOTHU:
yuebHoe nocobue, gonyu. MCX P®. - Mocksa : "KonocC", 2011. — 109 c.

6.Kucnenko, B. H. [Ipaktukym mo BeTepuHapHOW MHUKPOOMOJOTHH: yueOHOE
noco6ue, nomnymy. MCX P®. - Mockaa : "KomocC", 2005. - 232 c.

0) /lonoinumenvuasn rumepamypa

7.benoycosa, P. B. IIpakTikym 1o BeTepUHAPHOI BUPYCOJIOTHH: Y4eOHOE
nocobue st By30B, pekom. MCX P® / P. B. benoycogsa, H. . Tponenko, O. A.
[IpeobpaxkeHckas. - 3-u3., nepepad. u goi. - Mockga: "KonocC", 2006. — 248 c.


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

42

8.buorexnonorus: yueonuk, nonyml. MCX PO / W. B. Tuxonos, E. A. Py6an,
T. H. I'psiznoBa u ap.; mox pen. E. C. Boponuna. - CI16.: THOP/, 2005. — 792 c.

9.Bupyconorust u 6notexHosorus [ DIeKTpOHHBIN pecypce] : yueb. / P.B.
benoycona [u ap.]. - Dnekrpon. gaH. -Cankr-IlerepOypr : Jlans, 2017. 220 c.
https://e.lanbook.com/book/91909

10.T'ocmanoB, P.I'. OcHoBBI yuenust 00 HH(GEKINUN U TPOTUBOMUKPOOHOM
ummyHutere [DnekTpoHusiit pecype] / P.I'. 'ocmanos, H.M. Konsrues, A.A.
Hosuikunii. — DnektpoH. n1an. — Cankr-IletepOypr : Jlans, 2017. — 280 c.
https://e.lanbook.com/book/89928 .

11. Emues, B. T. Mukpo6uosnorus: yueOHuk, pekom. YMO 1o arpoHoM. o0Opas.

- 6-e u3a. uctp. - Mocksa : Jlpoda, 2006. — 444 c.

12. Mukpoobuonorus : yueonuk, pomynl. MCX P® / O. [I. Cunopesxo, E. T
bopucenko, A. A. Banbkona, JI. U. BoitHo. - Mocksa : UH®PA-M, 2005. — 287 c.

9. Ilepeuennb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«AHTEpHET», HEOOXOAMMBIX /IJIs1 0CBOCHM S JUCUUILJINHBI(MOXYJIsI)

1. MHUHHUCTEPCTBO CENBCKOro X03sucTBa PO.-_mex.ru

2.Elibrary. ru (PUHII)- HayuHas siekTpoHHas OuOnmoTeka. — MOCKBa,

http://elibrary.ru

2000.

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

4.Hayunas 6ubmuorexka MI'Y umenu M.B. Jlomonocoga - http://nbmgu.ru/

5.Poccwuiickas rocynapcTBeHHas Onbdauoreka - Isl.ru

6.becmnatHast s5eKTpoHHast OudMoTeKka - EAMHOE OKHO JI0CTyMa K
oOpa3oBaTelibHBIM pecypcam - http://window.edu.ru/

B) DJIEKTPOHHO-OUOIMOTEYHBIE CUCTEMBI

HanmenoBanue osnektponno- | [punHamiex | Ajpec caiita HanmeHoBaHHEe  OpraHM3annu-BIAICIbIIA,
OUOIHOTEIHOM CHCTEMBI | HOCTh PEKBU3UTHI TOTOBOPA Ha MCIOJIF30BAHUE
(OBC)

2 3 4 5
DNeKTPOHHO-OUOINOTeYHAS CTOPOHHSISI http://e.lanbook.com 000 «M3natenbcto Jlanb» CaHKT-
cucrema «M3narenbcTBoO [etepOypr Jorosop Ne 850, ot 18.11.2021
CTOpOHHs1 JIaHbY I.

(«BerepuHapus U ceJbCKOE 21.12.2021 no 20.12.2022 rr.

XO3SICTBOY») CTOPOHHSIS

DIEKTPOHHO-OHOMHOTEYHAS CTOPOHHSIS http://e.lanbook.com 000 «M3parenscTBo Jlanb» CaHKT-

cucrema «M3nareapcTBo [erep6ypr dorosop Ne 851 or 18.11.2021

Jlaub» («JIecHoe X03sHCTBO U T.

JIECOMH)KEHEPHOE JIETI0») 21.12.2021 mo 20.12.2022rr.

Polpred.com CTOPOHHSISI http://polpred.com 00O «Ilonmpes CrpaBOYHUKN
Cormamenne ot 05.12.2017r. 6€3
OTpaHMYCHHS BPEMEHH.

DIIeKTPOHHO-OUOIHOTEYHAS CTOPOHHSISI http://e.lanbook.com 000 «M3narensctBo Jlanby CaHKT-

cucrema «M3naTenbpcTBO ITerepOypr Jorosop ot 09.07.2013r.

Jlanp» (OKypnaisr) 0e3 orpaHMYEHUsI BpEMEHN

DJeKTpOHHO-ONOIMOTEYHAS CTOPOHHSIS http://e.lanbook.com 00O «M3narenscto Jlanp» CaHkT-

cucreMa «3narenscTBo [erepOypr dorosop Ne p 91 or

Jlaub» (KOHCOPIIUYM CETEBBIX 09.07.2018r.

AJIEKTPOHHBIX OUOJIMOTEK) 0e3 orpaHnYeHMsI BpEMEHHU

BBC «Opaiit» CITO CTOPOHHSIS http://www.biblio- 000 «DneKkTpOoHHOE H3ATENBCTBO IOpaiiT

online.ru/

Horosop Ne 195 ot 16.12.2021r



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

10. MeTroauyeckue ykazaHus JJis1 00y4al0IMXCH 10 0CBOEHUIO
AUCHUIIMHBI(MOTYJIs1)

WN3yyenue  gucuuruimHbl  «MHKpOOHOJIOTHS»»  OCYIIECTBISIETCA  C
UCIIOJIb30BAaHUEM KJIACCUYECKUX (DOpM yUeOHBIX 3aHSATHH: JIEKIHM, 1a00paTOPHBIX
3aHSTHI, CAMOCTOSITEIbHOU PabOThI BO BHEAYUTOPHON 0OCTaHOBKE.

Pexkomenganum 1m0  MOATOTOBKE K  JIGKHMOHHBIM  3aHATHAM
(TeopeTH4ecKHid Kypc).

Jlekumsa sBisgercs Benymed (Qopmoil  yueOHBIX 3aHATHI.  Jlekuus
IpeIHa3HaYeHa JUIsl U3JI0KEHHS MPENoaBaTelieM CHUCTEMAaTU3UPOBAHHBIX OCHOB
HAay4yHBIX 3HAaHUW MO JUCUUIUIMHE, aHaJUTHUYeCKON  uHpopMamuu o
JUCKYCCUOHHBIX Npo0JieMaxX, COCTOSHUM U NEPCIEKTUBAX MOBBIIIEHHS] KaueCTBa
NUIIEBBIX MpOayKTOB. Ha nexkmum, Kak NpaBUiio, MOJHHUMAIOTCA HaumbOoJjee
CJIO’KHBIE, Y3JI0BbIE€ BOIPOCH yUEOHON JUCIUILIUHBIL.

MaxkcumanbHblii 3QQeKT JeKIus JaeT TOrjAa, KOorjna CTYISHT 3apaHee
TOTOBUTCSI K JIEKIIMOHHOMY 3aHSTHIO: 3HAKOMHUTCS € MpoOJjeMaMH JEKIUH I10
y4eOHUKY WJIM O OporpaMme TUCUUIUIMHBL. PexoMeHayeTcs mpocMaTpuBaTh
3aMKMCH MPEIbIAYIIEr0 yUeOHOTO 3aHATHS, UCXOJs U3 JIOTMYECKOr0 €AUHCTBA TEM
y4eOHOM TUCITUTIIUHBI.

B xoze nexuuu cTyIeHTy 1esecoo0pasHo:

CtpeMuTbCcd HE K JIOCIOBHOW 3alMCH M3JaraéMoro IpernojaBaTesieM
y4eOHOro MaTepuasna, a K OCMBICICHUIO YCIBIIIAHHOTO U 3alIUCU CBOMMH CJIOBAMH
OCHOBHBIX (DaKTOB, MbICIIEH JIEKTOpa; BbIpaOAThIBATh HABBIKM TE3HCHOIO
U3JI0’)KEHUS U HalMCcaHMs y4eOHOTO MaTepuaia, BECTU 3allUCU «CBOMMHM CIIOBaMU»,
BMECTE C TEM, HE JOIyCKas HCKaKEHWS WM IOAMEHbl CMBICIA HAy4YHBIX
BbIpakeHU. OmpezneneHusi, Ha KOTOpble OOpaliaeT BHUMaHHE IpEenojiaBareib
anbo cioBaMu, JMO0 MHTOHALMEH, CIEQyeT 3alHuChiBaTh YETKO, JOCIOBHO. Kak
IIPaBUJIO, TAKKE ONPEEICHUS MPENOAABATENb NOBTOPSET HECKOJIBKO Pa3 WM JaeT
MIOJ1 3aIUCh.
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1.0cTaBnATh B TETPaau IJs1 KOHCIEKTA JIEKIIUK ITUPOKUE OIS, THOO BECTH
3aMucH Ha OJHOM CTpaHUIE. ITO HYXKHO JIJIsl TOTO, YTOOBI B JaJIbHEHUIIIEM MOKHO
ObLJI0 OBl BHOCUTH HEOOXOAUMBIE TOTIOJTHEHUS B COJICPKAHUE JICKIIUU U3
Pa3IMYHBIX UCTOYHUKOB: MOHOTpaduil, yueOHbIX MOCOOUH, TEPUOTUKU U JIP.

2. [lucatp Ha3BaHUE TEMBI, yU€OHbBIE BOIPOCHI JIEKIIMK HA HOBOM CTPAHMIIE
TETpaar, YTOOBI JIETKO MOYKHO OBUIO HAWTH HEOOXOIUMBIE YUEeOHBI MaTepral.

3.HaumHaTh KaKyr0 HOBYIO MBICIIb, HOBBIM ()parMeHT JEKIUU C KPACHOU CTPOKU;
3aroJIOBKH M MOJ3ar0JIOBKH, BaXKHEHIIIME MMOJI0KEHUs, Ha KOTOpbIe o0paliaer
BHHUMAaHHE MPENOJaBaTelb, a TAKXKE ONMPECICHUS BbIACIITH: OyKBaMuU
OOJIBIIETO pa3Mepa, YEPHIIIAMH JIPYTOTO I[BETA, JINOO MO JYEPKUBATS.

4 HymepoBaTh BCTpeUaroIyecs B JICKIIUU Nepeurcienus nugpamu: 1, 2,3 .. .,
win OykBamu: a, 0, B. . . [lepeuncienus myunie 3anucbiBaTh cToa010M. Takas
3aMUCh MPUIAET KOHCIIEKTY OOJIbIIYI0 HATTISAHOCT U CIIOCOOCTBYET JIydILIEMY
3alOMHHAHMIO Y4€OHOr0 MaTepHalia.

5. BeipaboTaTh ynoOHYI0 W TOHATHYIO 1Jisi ce0d CHCTEMY COKpAILEHUWA H

YCIOBHBIX 0003HaU€HUI. DTO SKOHOMUT BpEMsl, TO3BOJIAET 3aIIUCHIBATh MaTepual

KOKJIOM JIEKUMU IIOYTH JIOCJIOBHO, JA€T BO3MOYKHOCTb CKOHLIEHTPUPOBATH

BHUMAaHHE HA COAEPKaHWM H3JIAraéMoro Marepuala, a HE Ha MEXaHU4YECKOM

IIpolecce KOHCIIEKTUPOBAHMS.

[To oxOHYaHHUIO JIEKLIMHU LEIeCO00pa3HO JopadbaThIBaTh €€ KOHCIIEKT BO BPEMsI
CaMOCTOSITENIbHOM pabOThl B TOT K€ JI€Hb, B KpailHEM ciyyae, HE MO3JHEee, YeM
CrycTst 2-3 AHS MOCTe €€ NPOCTyIIUBaHUS. DTO BAXKHO MTOTOMY, UTO €I111€ HE 3a0bIT
y4eOHbI MaTepHasl JIEKUWH, CTYJEHT HAXOJUTCSA TMOJ €€ BIEeYaTICHHEM, Kak
paBUiO, SICHO MOMHUT yKa3aHUsl MpEnojaBaress, XOpPOLIO OCO3HAET, YTO €My
HEMOHATHO U3 MaTepuana JIEKIUH.

PexoMeHAaluM 1O  NOATOTOBKE K  JIA00pPATOPHBIM  3aHATHAM.
JlabopaTopHble 3aHATHS TPOBOAATCS B CHEUATM3UPOBAHHOW nabopaTopuu.
[Ipexxne yeM HauyaTh 3aHATUU B JIAOOPATOPUM CTYJIEHT 3HAKOMUTCS C MpPaBHJIAMU
TeXHUKH Oe3zonacHocT. Ha paboueM cTojie AOMHKHO HAXOJIUTHCA TOJIBKO
HE0OX0MMOe 00O0pyJoBaHWE U MPUOOpPHI s 3amucedl U pacuetoB. CTyAeHT
MPUCTYIAET K BBIMNOJHEHUIO JJA0OPATOPHOM PabOThl TOJIBKO MOCIE O3HAKOMIICHHS
C omucaHueM padOThl U MOATOTOBKU K HEW. 3ampeliaercs BKIIOYaTh Kakue JH0o
npuOOpbl WM CXeMbl 0e3 MpeABapUTEIbHON MPOBEPKH WX IMpenojaBaTesieM WIN
nabopantom. [locie oxoHuaHUs pabOTHl CTYAEGHT MAODKEH CAaTh JabOpaHTy
BbIJIaHHbIE TPUHAJICKHOCTH, MPHUBECTH B MOPSAIAOK pabouee MECTO, IMOIYYHUTb
OTMETKY B >KypHaJie O BBIMOJHEHUH PabOThI, MPEIBSIBUB ISl ATOTO MOIYYSHHbIE
pE3yNbTAThl IPENOJABATEIIO.

Pexomenmanu 10 TOATOTOBKE K BBIMONHEHUIO paboTel. He HauwmHaiiTe
BBITMIOJITHEHHE OIbITa MOKa HE YSCHUTE ceOe MOJIHOCThIO €ro Iejb, METOJ U HE
COCTaBUTE IUTAaH NPOBEIEHUS OMnbITa. Tak Kak Bpemsi MPOBEACHUS ONbITA
OrpaHUYeHO Y4YEOHBIMM YacaMH, OTBEIICHHBIMH Ha HEro, TO BCH MOJTOTOBKY
HEO0OXOAMMO MTPOBECTH CAMOCTOSITENBHO JI0 3aHATHUH.

JIJisi IOITOTOBKM K OMBITY HPOYTHTE PYKOBOJACTBO K padote. BrisicHuTe B
npoliecce YTeHHs], a B Cliydae HEOOXOAMMOCTH — Ha KOHCYJbTAIlUU C
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IpernojiaBatesieM He TMOHSATHBIE BOMPOCHL. Emie pa3 mpoyTuTe pyKOBOJACTBO, HO
Tereph B JlabopaTopuu, UMesi Tepell Tia3aMu MpUOOpHl JUIsl MPOBEACHUS OIbITA.
Pazbepurech B TpeOOBaHUSIX, KOTOPbIE HAZ0 MPEIbIBUTH K HACTPOHMKE MpUOOPOB
U YCTaHOBKE B IIEJIOM, YTOOBI OOCCIEYHNTh HAWIIYYIINE PE3YJIbTaThl ombiTa. J[iis
3alACH PE3yJbTaTOB M3MEPEHUS MOJATOTOBHTE 3apaHee TaOJMIBI, BKIIFOYAOIIHE
KaK CaMU U3MEPEHHUs, TaK U UX MmorpemHoctd. K crneayromeMy 3aHATHIO CTYICHT
TOTOBHUT OYEPEIHYI0 pabOTy W MPEABSABISET OTYET O paboTe, BHIMTOJHCHHOW Ha
peapIayeM 3ausaTi. PaboTa cuuTaeTcss OKOHYATEIIFHO CIAHHOW TOCIIE 3aIIUTHI
ordueta. Eciu pe3ynbTaT HeE corjacyercs ¢ TaOJMYHBIM 3HAYEHUEM, TO
HEO0OX0MMMO OOBSICHUTH MPUYHHBI pacXokaeHui. [Ipu mponycke 3aHATHS JaHHAS
nabopaTopHass pa0oTa BBIMIOJHAETCS B 4Yachl CAMOIOATOTOBKUA K CIEIYIOIIEMY
3aHSTHIO.

JlokJiaa — 3T0 MyOoJIMYHOE COOOIIEHHE, MPECTABISIONIEEe COO0N pa3BEpPHYTOE
U3JI0KEHHE Ha onpeeieHHYy0 TeMy. OH OTJIMYaeTcs OT BBICTYIJIEHU OOIbIINM
o0beMoM BpeMeHH — 20-25 MUHYT (BBICTYIUICHHS, KaK MpaBuiio, orpannyeHs 10-12
MuHyTamu). Jlokiaa Takxke MOCBAIIEH Oojee HMIMPOKOMY KpPYTry BOIPOCOB, YeM
BBICTYTLICHHUE.

TunuyHas ommOKa MOKJIATIMKOB B TOM, YTO OHHM H3JIaral0T COJCpKaHUE
po0JIeM TOKIaaa S36IKOM KHUTH U KYPHAJIOB, KOTOPBIH TPYIHO BOCIIPUHUMACTCS
Ha CJIyX. YCTHas U MUCBbMEHHAs peub CTPosATCsS mo-pasHomy. Haubonee ympoOHas
JUISL  CIIyXOBOT'O BOCHpUATUS (pa3a COACPKHUT 5-9 CMBICIOBBIX EIUHHUII,
MPOU3HOCHMBIX Ha OJHOM B370X€. JTO COOTBETCTBYET OOBEMY OINEPATHBHOU
naMsATu 4esoBeka. B mepBbie 5 cekyH 1 JOKIIaia ClIoBa, MPOM3HECEHHBIE CTYICHTOM,
YAEPKUBAIOTCS B MaMSTH €ro ayJuTOpUn Kak 3Bydanue. llenecoobpasnHo mosromy
3a 5 cekyHn cdopmupoBaTh 3aBeplieHHYIO (Gpazy. OTo obecrneuuBaeT ee
OCMBICJICHUE CIYIIATEISIMU JI0 MOCTYTUICHHUSI HOBOTO 00bheMa nH(opMaIiuu.

Jlpyras TUMUYHAST OMTMOKA JOKJIATYUKOB COCTOUT B TOM, YTO UM HE yIaeTCS
BBIZICp)KaTh BpeMs, OTBEJACHHOE Ha MoKiIan. UToObl m30ekaTh 3TOH OIIMOKH,
HEOOXOJMMO, HaKaHyHE IMPOYNUTATh JOKJIad, BBIACHUB, CKOJIBKO BpPEMCHH
noTpedyercst Ha ero ureHue. (s ymoOcTBa KemaTrenbHO MPSMO Ha CTPAaHMIAX
JOKJIa/1a IPOBECTH pacdeT BPEMEHH, OTMeUasi, CKOJIbKO OPUEHTHPOBOYHO YHIET Ha
yTeHue 2, 4 CTpaHuIl U T.1.

3aBepieHre pabOTHl HAJ JOKJIAJAO0M IPEINoJiaracT BBIICIICHUE B €r0 TEKCTE
TJIaBHBIX MBICIIEH, apTyMEHTOB, (DAKTOB C MOMOIIBIO ab3aI1eB, MOIUYEPKUBAHHIEM,
WCIIOJIb30BAHUEM PA3JIMYHBIX 3HAKOB, YTOOBI CMBICJIOBBIC OOpa3bl JOKJIaaa
PUOOPENH U 3pUTEIHHYIO HATJISITHOCTh, 00JIETYAIONTYI0 PabOoTy C TEKCTOM B XOJI€
BBICTYTIICHUS.

Metoanyeckue peKOMeHAANMM MO MOAr0OTOBKE K 3a4eTy C OIEHKOIi.
M3y4yeHune qUCITUIUTMHBI 3aBepIIaeTcs cadei ooydaronumucs 3aueToM. Ha 3adere
C OIICHKOW OIpeaessIeTcss KadyeCTBO M O0BEM YCBOCHHBIX CTYIACHTAMU 3HAHHM.
[ToaroroBka K 3a4eTy — MPOLIECC UHAUBUAYAIbHBIM. T€M HE MEHEE, CYLIECTBYIOT
HEKOTOPBIE MPABHJIA, 3HAHUS KOTOPBIX MOTYT OBITh ITOJIC3HBI JTSI BCEX.
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B xome mnoarotoBku K 3adeTy OOy4aroOmMMCS JOBOJSATCS 3apaHee

IIOATOTOBJICHHBIE  BOIIPOCHI 10  AMCHMIUIMHE. llepeueHp BONpOCOB A
¢ depeHIIMPOBAHHOIO 3aYeTa COACPKUTCS B JaHHOU pabouell mporpamme.
B mpennBepun 3ayera npenoaaBaTelb 3a0JarOBPEMEHHO MPOBOAUT TI'PYIIIOBYIO
KOHCYJIBTALIMIO M, B CIy4ae HEOOXOJIMMOCTH, UHIWBHUAYaJIbHbIE KOHCYJIbTALIMHU C
oOyuarormumucs. [lpu mpoBeAeHWM KOHCYJIbTallMK 0000IIAeTCs MPONACHHBIN
MaTepual, pPAacKpbIBAa€TCSl JIOTMKAa €ro MW3y4YeHHs, MPUBIIEKAETCS BHUMAaHHUE K
BOIpOCaM, MPEACTABISAIOIIMM  HAuOoNblIME TPYAHOCTH [ BCEX WM
OOJBIIMHCTBA OO0YYarOIIMXCS, PEKOMEHIyETCs JIUTepaTypa, HeoOXxoaumas maJis
IIOATOTOBKU K 3a4€Ty.

ITpu moaroToBke K 3aueTy oOydarolMecs BHUMATEIbHO M3y4YalOT KOHCIIEKT,
PEKOMEHIOBAaHHYIO JINTEPATypy U ACIAIOT KPATKUE 3AIIMCHU MO KaXKIOMY BOIPOCY.
Takast MeTOIMKa MTO3BOJISAET MOIYYUTh IIPOYHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUS,
HEOOXOJMMbIE Ha 3ayeTe. 3aJIOrOM YCHEWHOW caauu Au@QepeHIIMpOBAHHOIO
3ayeTa SBISAETCA CUCTeMaTudeckas paboTa HajJ yueOHOM NMCHMIUIMHOM B TE€UECHHE
rona. Hakanyne u B mnepuoj HK3aMEHAllMOHHOW CEcCMM HeoOxoauma |
LeJIeHapaBICHHAs TIOArOTOBKA.

HaunnaTe NOBTOpEeHHE PEKOMEHAYETCS 32 MECSI[-TIOJTOPA JI0 Hayaia CECCUU.
[ToAroTOoBKY K 3a4yeTy *enaTellbHO BECTH, MCXOAS M3 TPeOOBaHUU MPOrpamMMBbI
y4€0HOM AUCLMIUIMHBL. DTUM TOKYMEHTOM Pa3pelIeHO MOJIb30BaThCs Ha SK3aMEHE.

['oTOBsICH K 3ayeTy C OLEHKOW, Jydll€ BCEro COYEeTaThb IIOBTOPEHHUE IIO
IPUMEPHBIM KOHTPOJBHBIM BONpPOCAM C MapauieJbHbIM IOBTOPEHHEM IO
nporpaMmme y4eOHOM TUCIUTIIUHBI.

Ecnu B pacnopspkeHMHM CTYAEHTa €CTh HECKOJIBKO JTHEW Ha MOJTOTOBKY, TO
1EJeCO00pa3HO ONpEAENUTh TpadUK MPOXOXKIAECHHUS BOIPOCOB M3 pacyeTa, 4ToObl
OCTaJIOCh BpEMsI Ha TOBTOPEHKE HauboJee TPy IHbIX.

OOyuyaromuecs, UMEWOIIME  33J0DKEHHOCTh ~ WJIM  HEUCIpaBJICHHbIE
HEYJI0BJIETBOPUTENIBHBIE OLIEHKH 110 CEMUHAPCKUM 3aHATHUAM, K 3a4ETy C OLEHKOU
HE JOITYCKAKOTCS.

B xone cnaum 3auera ¢ OLEHKOW YYMTBHIBAETCS HE TOJBKO KauyeCTBO OTBETA,
HO M TeKyllas yclieBaeMOCTh oOydaromierocsa. BegoMocts mocie ciauu 3adera c
OLIEHKOM 3aKpbIBaeTCs U CAACTCA B yUeOHYIO YacTh (aKybTeTa.

11. MudopManMOHHBbIE TEXHOJOTMH U POrPAMMHOE o0ecriedeHne

[lepeuenr  WHGOPMALMOHHBIX  TEXHOJOTHWHA,  HCIOJB3YEeMbIX  TIpPHU
OCYILECTBIIEHUH 00pa30BaTeIbHOTO MPOLiecca M0 TUCIUITIHHE:

- TEXHUYECKHE CpEACTBA: KOMIIBIOTEpHAsh TEXHWKA W CPEACTBA CBSI3U
(TmepcoHanbHBIe KOMIBIOTEPHI, MPOEKTOP, MHTEPAKTHBHASA JOCKA, BUACOKAMEpHI,
aKyCTHYecKasi CUCTEMa U T.J.);

- MeToAbl OOyuYeHHUs C HCIOJIb30BaHHEM HWH(GOPMAIMOHHBIX TEXHOJIOTHH
(eMoHCTpaIys MyJIbTUMEINHHBIX MAaTepUaIOB U T.11.);

- mnepedyeHb VHTEpHET-CEpBUCOB U DSJEKTPOHHBIX PECYpcOB (TIOMCKOBBIE
CHCTEMBI, JIEKTPOHHAS T0YTa, NpodeCcCHOHATbHbIE, TEMATUYECKHE YaThl U
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(GopyMBI, cUCTEMBI ayAHO W BUACO KOH(EpEeHIHiA, OHJIAH SHIMKIONEANU U
CIPAaBOYHUKH; JIEKTPOHHBIC YUeOHBIE U YIEOHO-METOANUECKIE MaTepUabl).

IIporpamMmmMHoe o0ecnieyeHue
(MMIeH3MOHHOE ¥ CBOOOTHO pacnpoCcTpaHsieMoe),
HCI0JIb3yeMoe B Y4eOHOM mpouecce

Microsoft Windows 10 PRO OnepanyoHHas cucTeMa

Microsoft Office (Bxarouaer B | ITakeT 0opHCHBIX TpOrpaMm

ceos Word, Excel, PowerPoint)

Visual Studio CrapToBas TUIoIIaaKa JIyIsl HAIMCaHUs, OTIaI-
K1 1 cOOpKH Ko/

Komnac 3D CucreMa TpeXMEPHOTO MPOEKTUPOBAHHUS

Adobe Reader [Tporpamma jJist 9TE€HUSI U pEAAKTHPOBAHUS
PDF nokymeHTOB

Adobe InDesign [Tporpamma kommbroTepHO# BepcTku (DTP)

Anpexc Opayzep Bbpay3ep

7-Zip ApxuBarop

Kaspersky Free Antivirus AHTHUBHPYC

CnpaBounas npaBoBas cucrema Koncynprant [lmtoc. http://www.consultant.ru/

12. Onucanne MaTepuaJbLHO-TEXHUYeCKO# 0a3bl, HEOOXOAMMO IS
oCyllecTBJIeHHsS] 00pPa30BaTe/JbLHOI0 Mpoiecca
CranaapTHO-000pYAOBaHHBIE JIEKIIMOHHBIE ayAUTOPHUH, JUISl IPOBEACHUS JICKIIUA.
Jlnst mpoBeneHMsI 3aHATHN HWCIMONB3YIOTCS JIeKIMOHHAs ayautopust Ne 123 wu
npaktukyM Ne 247. Hamuuue mabopaTOpHOTO OOOpPYAOBAHHS JUIsl TPOBEIACHUS
7a00paTOPHO-TIPAKTUUECKUX ~ 3aHATUA  (MUKPOCKOIIBI, IMEHTPU(]YTH, BECHI
aHATMTUYECKHE, JTUCTHILISATOP, TEPMOCTATHI, CyIIUIbHbIE MKadbl U ap.). [lnakaTs

Y CTCH/IBI.

13. OcoGeHHOCTH peau3aluM JUCHUIINHBI 1JIsl HHBAJIUI0B U JIUIL €
OrpaHMYEHHBIMHM BO3MOKHOCTSIMU 3I0POBbS

OOyuaromumces C OTrpaHUYEHHBIMU BO3MOXXHOCTSIMH ~ 3/I0POBbSI
IPEOCTABIISAIOTCSA CleNUaIbHble YUYEOHUKU M ydeOHble mocoOus, uHasg yueOHas
JUTepaTypa, NMpPeAOCTaBICHUE YCIYyr acCUCTeHTa (IOMOIIHMKA), OKAa3bIBAIOLIETO
00y4aroIUMcsi HEOOXOAUMYIO TEXHUYECKYIO TTOMOIIIb.

a) 1 CJ1a00BUASIIIUX:

- Ha 3aueTe TPUCYTCTBYET AaCCHCTECHT, OKa3bIBAIOUIMA  CTYACHTY
HEO0OXOJIMMYIO MOMOIIb ¢ YYETOM MHIUBUIYAJIbHBIX OCOOEHHOCTEH (OH TTOMOTaeT
3aHATH pabouee MECTO, NEPEIBUraThCs, MPOUYUTATh U OPOPMUTH 33aJJaHUE, B TOM
quClie, 3alUChIBas O]l AUKTOBKY);

- 33/1aHUA Ul BBIIIOJIHEHHUS, @ TaKXKE MHCTPYKLUS O MOPSIKE MPOBEACHUSA
3ayeTa U HK3aMEHA 3aUUTHIBAIOTCSI ACCUCTEHTOM;

- THCbMEHHBIE 3aJlaHUsl BBIMIOJNHAIOTCA Ha Oymare, HaJUKTOBBIBAIOTCS


http://www.consultant.ru/

ACCHUCTCHTY,
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- obOecrnieunBaeTCsl MHIUBUIyalIbHOE paBHOMEpHOe ocBenieHne He meree 300
JIIOKC;

- CTYJICHTY JIsl BHIIIOJTHEHUS 33JJaHUsI TPU HEOOXOJUMOCTH MPEOCTABIIACTCS
YBEIIMYUBAIOIIIEE YCTPOUCTBO.

0) 1JIM TUIyXHX U ¢JIa00C/IBIIIAIIMNX:

- Ha 3a4ere TMPUCYTCTBYET AaCCUCTEHT, OKa3bIBAIOUIUN  CTYAEHTY
HEOOXOAUMYIO MOMOIIb C YY€TOM MHIUBUIYAbHBIX 0COOCHHOCTEH (OH MOMOTaeT
3aHATH pabodee MECTO, MePEeABUTaThCs , TPOUYUTATh U OOPMUTH 3aJjaHUE, B TOM
YHCIIe, 3aMUChIBAS MO TUKTOBKY);

- 3a4eT MPOBOJUTCS B TUCbMEHHOU (opMme;

- o0ecreunBaeTCs HATMINE 3BYKOYCHIIMBAIOIICH ammapaTypbl KOJUICKTUBHOTO
UCIIOJB30BaHUsA, TMPU  HEOOXOJAMMOCTH  TMOCTYHAIOIMIUM  TPEAOCTaBISETCA
3BYKOYCWJIMBAIOIIIAs arnaparypa MHAUBUIYaTbHOTO MOJb30BaHUA.

- 110 YKEJIAHUIO CTYJICHTA 3a4ET MOXKET IPOBOJUTHLCS B TUCbMEHHOMU (hopMme.

B) MJISl JIMI C HAPYIICHUSIMH OINOPHO-IBUTaTEJbHOI0 anmapara (TsKeJabIMHU
HAPYUIEHUSIMM JBUTraTeJbHbIX (YHKUOMA BepXHHUX KOHEYHOCTEHd WIH
OTCYTCTBHSI BEPXHUX KOHEYHOCTEH):

-ITUCbMEHHBIC 3a1aHus BBITIOJTHSFOTCS Ha KOMITBIOTEPE co
CIEIUAIM3UPOBAHHBIM POTPAMMHBIM 00€CHIEYECHUEM WM HAJIUKTOBBIBAIOTCS
ACCUCTEHTY.

-T10 JKEJIaHUIO CTY/ICHTa 3a4eT MPOBOAUTCS B YCTHOM (hopMe.
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JlonoJiHeHUsI M U3MEHEHHsI B Pad04yI0 NPOrpaMMy TUCHHUIIMHBI
Buecennbie m3menenus Ha 20_ /20 y4ueOHBIN TOA
YTBEPXJAIO

npopexmop no yuebHou pabome

M.JI. Mykaunosg

« » 20 2.

B nporpammy aucuuriussl (Moaydst) «MuKpoOuoIorus
1o HanpasiaeHuto noarotoBku 06.03.01 «buosorus»

BHOCATCA CICAYIOINC N3MCHCHU !

IIporpamMmMma nepecMoTpeHa Ha 3aceJaHUM Kadeapbl

IIporokoi Ne OT r.
3aBeayromuii kadeapou
AxmMenos M.M. npodeccop

(pammust, ©MsL, OTIECTBO) (ydeHoe 3BaHHE) (moamuce)

OnoOpena
[Ipencenarens METOIMYECKONH KOMUCCHU (DaKyTbTETa arpOIKOIOTHI
CanykoBa A.Y. JIOLIEHT

(Pamunus, umsa, omuecmso) (vuenoe 3BaHHE) (noamnuce)

« » 20 .




o1

Jluct perucrpanuu nsmenenui B PI1J{

n/n | Howmepa pa3znenos, | okymeHt, B kotopoM | Ilogmuce | Pacmmdponka Hara
/1€ IPOU3BEICHbI OTpa>keHbI U3BMEHEHUS HOJIITUCH BBEJICHUS
W3MEHEHUS M3MEHEHUN
1.
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AHHOTALUA

paboueti npoepammel Oucyuniunsl « Mukpoouonoeusy , Hanpasietue
noozomosku 06.03.01 — «buonozusny, nanpasnennocms (npoghuns) no02omosKu
«Obwas buonozusny, keanupurkayus —oaxkarasp, popma ooyueHuss — OUHAsL

Heablo n3ydenus Kypca sBisercss GOpMUPOBAHUE Y CTYACHTOB KOMIUIEKCA
HAayYHbIX 3HAaHUM MO COBpeMEHHOM Mukpobuosnornun. B pamkax Kypca
paccMaTpuBaeTCs CTPOCHHE MHUKPOOPTaHM3MOB, OTHOCAIIMXCS K  ILAPCTBY
Prokariota, nomenam Eubacteria u Archebacteria, a Takke BHEKJIETOYHBIX (opM
KU3HU, U3y4aeTCcsl CUCTeMaThKa, OCOOEHHOCTH MeTaboimu3Ma, pacipoCTpaHEHHeE,
o0pa3 Ku3HHU, poJib B Ouocdepe, NpUMEHEHUE B HAPOJAHOM XO3SMCTBE U 3HAUCHUE
B 3apaBooxpaHeHnu. Ocoboe BHHUMaHHE YJEICHO BOIPOCAM MPOUCXOXKICHUS U
ABOJIIOLIMM PA3IUYHBIX TPYNH OakTepuili B CBETE COBPEMEHHBIX TMOHSTHHA B
MOJICKYJISIPHOM OHOJIOTHH, pacCMaTPUBAIOTCS POJIb U 3HAUEHHWE MUKPOOPTaHU3MOB
B I100aJIBHBIX KPYTrOBOPOTAX BEIIECTB B OMocdepe, PyHKIMs MUKPOOPTaHU3MOB B
pa3BUTUU U CTAHOBJICHHM IUTaHETHL. YacTh Kypca OTBOIUTCS Ha PacCMOTPEHHE
BOIPOCOB, CBA3AHHBIX ¢ MOP(OJIOTHUEN, PENTPOAYKIIMEN U 3HAUEHHEM BUPYCOB.

3agaum: JaTh IMOHATHE O COBPEMEHHOW cHUCTeMaTuke OakTepuil,
IIO3HAKOMHTH C JKOJIOTHEH, paCIpPOCTPAHEHUEM, MTPOUCXOKICHUEM U JBOJIOLHEH
HauOoyee KPYMHBIX TAKCOHOB MHUKPOOPTraHU3MOB, JaThb XapaKTEPUCTHUKY
OMOJIOrMYECKOro cBoeoOpasusi BHPYCOB, OIIPENEIUTh POJIb U 3HAUECHUE OaKTepUi
U BUPYCOB B OMocdepe u KU3HU YeTIOBEKA.

Jucyunauna b1. O.13 «MUKpOOHOJIOTUsSD> OTHOCUTCS K 0a30BOM YacTu
broxka 1 «lucruniuasl (Momynu)», ocBauBaeTcs B 1 cemectpe.

Tpebosanus K pe3ylbTaTaM OCBOCHHS JUCIUIUIMHBI: B PE3yJbTaTe€ OCBOCHUS
JTUCUUILUIMHBL popMupyrotces cieayromue komneteHuu: OIK-5.

Kpamkoe codepocanue nucuumussl: ctopus mukpoobuosiorun. Mopdonorus u
LUTOJIOTHSI MUKPOOPraHu3mMoB. PU3HOJI0rMs MUKPOOPraHU3MOB. BUpycChI.
bakrepuodaru. Undekuus. UmmyHurer.

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

Hmoecosuviii KOHmMpOoJib 110 JUCHUIIJIMHEC: 3a4CT C OHGHKOfI

K.B.H., go1eHT O.II.Cakuauduposn
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