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1 Hesm 1 3a1auM U3yYeHU s TUCHHUILUIHHBI (MOYJIs).

1.1 Ilesb 0OcBOEHMS TUCHUNIMHBI.

Lenpro ocBOeHUS TUCHUILUIMHBI "Mukpoouosorus” sBisercst GopMUpoBaHUE Y CTYJECHTOB
o0menpodeCcCHOHANBHBIX U TPOGECCHOHATBHBIX KOMIIETEHITUHU B TPOU3BOJICTBEHHON, Y4eOHOM 1
HCCJIEIOBATEILCKON JESTENbHOCTH, COOTBETCTBYIOIIUX YPOBHIO TOJATOTOBKM OakanaBpa AJis
HAyYHO-UCCIICIOBATEIILCKON U HAyYHO-TIPOU3BOJICTBEHHOU JISATEIBHOCTH, a Takke (hopMUpOBa-
HUE Y CTYJIEHTOB ITyOOKUX 0a30BbIX TEOPETHUECKHUX U MPAKTHUECKUX 3HAHUHN B 00JaCTU MUKPO-
OMOJIOTUH C TOYKHU 3PEHUSI COBPEMEHHBIX MPEICTABICHH O Pa3HOOOpa3u MUPa MUKPOOPTaHU3-
MOB Kak 4acTu 6uochepsl U UX PO B €€ YCTONYMBOM Pa3BUTHUH.

MukpoOuoiorus - oJiHa U3 HanboJiee aKTUBHO Pa3BUBAIOIIUXCS 001acTel OMOIOTUYECKOM
Haykl. MUKpOOHas KJIeTKa - HiealbHbI OOBEKT AJIsl U3yYSHHS MOJIEKYIISIPHO-TEHETUYECKHX MPO-
[IECCOB B OMOJOTrUU. MUKpPOOUOJIOTHS TIPEICTaBIIsIET COO0I HE TOMBKO TEOPETUUECKUN HMHTEPEC
M0 U3YYEHHIO OMOJIOTMYECKUX MPOIIECCOB, MPOTEKAIOIIMX B MUKPOOHOH KIIETKE, HO U B MPOU3-
BOJICTBEHHOM JESATEIHHOCTH YEJIOBEKA, MOCKOIbKY MUKPOOPTaHU3MBI U MPOAYKTHI UX KU3HEIes-
TEIbHOCTH IIMPOKO MCTOIB3YIOTCS B Pa3IMUHbIX 001aCTIX IPOMBIIUIEHHOCTH, CEIBCKOTO X035ii-
CTBa U MEJUIIMHBI.

1.2 3agauu TUCHUILINHDI.

3ajaur OCBOEHUS TUCIUIINHEIL.

— cpopMHpOBaTH Y CTY/ICHTOB:

0a30BOE MBIILICHHE, 00ECIIEYMBAIOIIEE CITIOCOOHOCTh MPUMEHSAThH 3HAHUE IPUHIIUIIOB KJIe-
TOYHOH OpraHU3aIlui MUKPOOOB, OMOPU3NICCKUX M OMOXUMHUYESCKIX OCHOB WX KHU3HEACITSIHLHO-
CTH, IPOUCXOAIINX B OAKTEPUSIX MEMOPAHHBIX MPOIIECCOB B BHIMOIHAECMOM JCATEIHHOCTH B 00-
JaCTH MUKPOOHOJIOTHH C Y4ETOM OCBOCHHBIX METOJINICCKUX ITPHUEMOB U TTOJIXOJIOB;

CIIOCOOHOCTh IMOHMMATh B3aMMOCBSI3b TEOPETHYCCKUX OCHOB MHKPOOHOJIOTHYECKHUX IMPO-
[IECCOB C MCTOJIb30BAaHUEM TEX WJIM MHBIX METOJIOB M BO3HUKAIOIIUX PE3YJIbTATOB HAyYHO-TIPAK-
THYECKOM JIEATCIILHOCTH B 00JACTH MUKPOOHOJIOTHMH U OMOTEXHOJIOTHH;

CIIOCOOHOCTH TIPUMEHSATH COBPEMEHHBIC IKCIIEPUMEHTAIBHBIC METOIBI PAOOTHI C MUKPO-
OHMOJIOTMYECKMMHU O0BEKTaMU B JTAOOPATOPHBIX YCIOBHSIX;

— pa3BUBATh Yy CTY/ICHTOB YMEHHUS HCIIOJIH30BaTh COBPEMEHHBIC IIPEICTABICHHUS 00 OCHO-
Bax OMOTEXHOJOTUYECKHX M OMOMETUITMHCKUX MPOU3BOJICTB, TCHHON MHXEHEPUH, HAHOOHOTEX-
HOJIOTHH, OMODTHKH,

— pa3BUBaTh Y CTYJEHTOB HABBIKK PA0OTHI C YUeOHOM U HAyYHOU JTUTEPATYPOH.

1.3 MecTo AucuuIuInHbI (MOLYJI1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl.

JucuunnuHa «MuKpoOHoNorus» sBISETCS OAHOM M3 0a30BbIX YYEOHBIX IUCIUILINH
(b1.B.02) nmpodeccronanbHOro NKKIIa NOArOTOBKY OakanaBpoB no HampasieHuo 35.03.08 Boa-
HbIe OMOpECYPCHI M aKBaKyIJIbTypa 1o npoduiro MxTronorus.

JucuuruinHa yntaeTcs Ais OakanaBpos HanpasieHus 35.03.08 — Boanbie 6uopecypcbl u
aKBaKylIbTypa Ha 2 Kypce B 3 cemectpe. Eil mpenmecTByer n3ydeHue TaKUX JUCIUIUINH Kak:
«Opranuueckas 1 6uonorundeckas XuMus», «'uapoaorus», « Jxonorus peid», «botanukay», «He-
J0BeK», «brHoxuMust 1 MoJeKyssipHas Ouosorus». JlaHHas TUCIMITINHA SIBJISETCS OAHOHN U3 CO-

CTaBJISIFOIIMX OCHOBY Jutst AucuurinH "Mxtuonorus”, "['enetuka u cenexius poio”, "MeTob1 phi-
00X O03MCTBEHHBIX UCCIIEAOBAHUIN" U Ip.

1.4 IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHs 0 AUCUMILIMHE (MOAYJII0), CO-
OTHECEHHBIX ¢ IVIAHMPYEMbIMH pe3yJIbTATaAMH 0CBOCHHUsI 00pa30BaTeIbHOM NPOIrPaMMbl.

[TnanupyeMbIMHu pe3yiabTaTaMi OOy4eHHUS MO JUCHUIUIMHE, SBISIOTCS 3HAHUS, YMEHMUS,
BJIAJICHUSI U/UJIM OMBIT JAEATEIIbHOCTH, XapaKTEPU3YIOIIHUE TaIbl/ypOBHI (POPMHUPOBAHUS KOMIIE-
TEHIUH U oOecreynBaroIfe JOCTUKEHHE TIaHUPYEMbIX Pe3yJbTaTOB OCBOCHUsI 00pa3oBaTellb-
HOU mporpaMMsl B 11esioM. Ilepeduenb komneTeHImi, pOPpMHUPYEMBIX B pe3ybTaTe U3y4eHUs JHC-
LUIUIMHBI, IPUBE/ICH B TaOIUIIE.



N Wnanexc | CopepxaHue KOM- B pesynbrate nzydeHust yueOHON JUCHUIIIMHBI 00y4JaroNIIiecs JOKHbBI
° R
KOMITe- neTeHn (Wi eé
ILII| 3HATh yMeTh BJa/ieTh
TEHINH 4acTH)
1. | OIIK-7 CHOCOOHOCTh ~ HC- | MOP(OJIOTHIO, CTPOCHHE, | HHTEPIPETHPOBATH METOJaMH  KYJIbTH-
OJTb30BaTh OCHOB- | METabOIM3M TPOKApMo- | JTaHHBIE y4eOHOH, | BUPOBaHUA MHKPO-
HBle 3aKOHBI ecTe- | THUECKHX  Ouosoruye- HayHOH, HAYYHO-TIO- | OPraHN3MOB B 1a00-
CKHX OOBEKTOB,; MyJTApHOM  JNHTEpa- | paTOPHBIX W IPOU3-
CTBEHHOHAYYHbIX
MECTO M POJb MHKPOOp- | TYpHL ceTH MHTEpHET | BOACTBEHHBIX YCIO-
JUCUUIUIMH U Mare- .
raHu3MOB B Ouocdepe, | AN OCYLIECTBICHUS | BHSX;
MaTHMCCKNM  alla- | yx yCroap30BaHUE B Ka- | TEOPETHYECKOTO WC- | HABBIKAMH aCeIlTh-
paT B mpodeccuo- | uectBe 0OBEKTA JKCIIEpU- | CIICJOBAHMSI, YeCcKoU paboThI B
HaIbHOM JeATeNb- | MEHTAIBHOTO UCCIIEeOBa- | HAXOAUTh  B3aMMO- | MUKpOOMOJIOrHye-
HOCTH, NpHMEHsTH | HHS CBSI3U MEXAY CTPYK- | CKOIf 1abopaTopum;
METOJIBI TeopeTHte- 0COOCHHOCTH OCHOBHBIX | TYypoH M (QYHKIMEH | METOJOM HAaKOMH-
9HEPreTUYECKUX MPOLEC- | ONOIOTHIECKOT0 00b- | TENBHBIX KYIbTYp;
CKOTO W DJKCIIepH- )
coB (OpokeHHs, HbIXa- | €KTa, METOJaMH IKCIIePH-
MCHTAJIBHOTO  HC | yyg  xeMo- M (DOTOCHMH- | CONOCTAaBIATH  3a- | MEHTAIBHOTO MHK-
CIIEA0BAHUA Te3) OaKTepHif; KOHBI €CTECTBEHHOHA- | POOHMOIIOTHIECKOTO
NPUHOUIBI W METOABl | YYHBIX AWCIMIUIMH C | MCCIIEIOBaHWSA,
kimaccuuKaiun  O0akTe- | pe3yabTaTaMH JKCIe- | MPHUHIIUIIAMHU U3yde-
puit PUMEHTAJIBHOM  Jesi- | HYsI BOIAHBIX MUKPO-
TCJIBbHOCTHU OpraHmu3mMoB, Hux
JKOJIOTHH, OCOO€H-
HOCTEH pocTa U pas-
BUTHA
2. | [IK-4 CIIOCOOHOCTh MpHU- | YCTPOHCTBO CBETOBBIX NIPOU3BOIUTE ITOCEB METOJaMHu BBIZEIIE-

MEHATh METOAbl U
TEXHOJIOTHH HCKYC-
CTBEHHOT'O BOCIIPO-
W3BOJACTBA U BBIpa-
IIMBaHUA  TUIPO-
OMOHTOB, OOPBOBI C
UHOEKINOHHBIMH U
WHBa3HOHHBIMH 3a-
0OJIE€BAaHUSAMU THI-
pOOHOHTOB

MHKPOCKOIIOB C HMMep-
CHOHHBIMU OOBEKTH-
BaMH, IPUHLHIIB] MUK-
POCKOIHUH;

OCHOBBI paboTHI OMOTeO-
XAMHYECKHX [IHKIIOB
9JIEMEHTOB ISl X HC-
T0JIb30BaHUS B yCTaHOB-
KaxX 3aMKHYTOTO BOJIO-
CHAOKEHUS;

HPUHLUITEL PAOOTHI C YH-
CTBIMH KYJIbTYpamu Oak-
TEpHUIi;

0COOCHHOCTH CTPOCHHUS
1 GU3N0IOTHN OaKTepH-
ANbHBIX KJICTOK;
yCTpOiicTBO paboyero
MecTa MHKpOOHosora

Ha IUTaTEJIbHBIE
cpenst,

JIeNaTh MperapaT-Ma-
30K OaKTepwuil, BbIIC-
JICHHBIX U3 TUAPO-
OHMOHTOB;
HCIIO/IB30BaTh IOTO-
BBI€ ITUTATEILHEIE
cpenbl;

MOJIb30BATHCS MUKPO-
OMOJOTHYECKOM MET-
JIeit;

oOHapyXuBaTh OaK-
TepHAIbHBIC KJICTKH B
T0JIe 3pEHUST MUKPO-
CKoOIIa

HUSL OaKTepwid, Imo-
JMy4eHUST  YUCTHIX
KyIbTyp B paMKax
AKCIICPUMEHTANb-
HOTO HCCIICOBAHHUS
THIpOOHOIIOTHYe-
CKMX OOBCKTOB, B
TOM YHKCIIe HHDUIH-
POBaHHBIX PHIO;
HaBbIKAMU TI0CEBa
Ha TUIOTHBIE TINTa-
TEJIEHBIC CPEJIbl;
METOJJaMH BU3yaJIH-
3aldu MAKPOOHBIX
00BEKTOB; TIPUHIIH-
NaMy NEepBUYHOU
AOCHTU(DUKAITAN
OaxTepuii, B TOM
YUCJIe CIOCOOBI
oTpesieNieHus] THITa
KJICTOUHOM CTEHKHU
Gaxtepuii




2. CTpyKkTypa U coaep:KaHue TUCHUIINHBI.

2.1 PacnpenesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

OO6mmast Tpy10€MKOCTh TUCIUIUIMHBI cocTaBisieT 3 3a4. €. (108 yaca), ux pacnpenencHue

10 BUJaM padoT MPEACTaBICHO B TaOIHIIE.

Bun yaeOHO# paboThI Bcero | Cemectpsr
4acoB (1ackn)
3
KonTakTHasi paboTa, B TOM 4ncJie:
AyIMTOpHBIE 3aHATHS (BCEro) o4 54 | -
3aHsATUA JTEKIIMOHHOIO TUIIA 18 18 -
3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI, TPAKTUYCCKUE 3aHSATHS ) - - -
JlaGoparopHble 3aHATHS 36 36 -
HNuas koHTaKkTHasi padora:
Kontpons camocrositensHoM padotsl (KCP) 4 4 -
[Tpomesxxyrounas arrecrauus (MKP) 0,2 02 | -
CamocrosiTejibHAasi paboTa, B TOM YHcIe: .
Kypcosasa paboma - - -
IIpopabomka yuebnoco (meopemuueckoeo) mamepuana 15 15 -
Buinonnenue unousudyanbhvix 3a0anull (nodeomosxa coobuyeruil, npesernmayu) 9,8 9,8 -
Peghepam 10 10 -
[ToaroroBka Kk TEKyIeMy KOHTPOJIIO 15 15 -
Kourtpousb — = -
[ToaroroBka Kk sK3aMeHy - - -
OO0mas Tpy10eMKoOCTh qac. 108 108 | -
B TOM YHCJIe KOHTAKTHas padoTa 58,2 58,2 | -
3ad4. ell. 3 3 -

2.2 CTpyKTypa AMCUMIIMHbI:

PacnpeneneHI/Ie BUI0B yqeGHoﬁ pa6OTLI " X TpYAOCMKOCTH 110 pasacjiaM JUCHUIIIINHBI.

Pa3ensl quCIMIUTUHEBL, N3ydaeMbie B 3 ceMecTpe (ounas hopma)

KonnuecTBo yacos
Bnea-
Ne HaumenoBanue pasnenos AynuropHas paboTa YAHTOD-
Bcero Has pa-
6ota
I13 JIP CP
MuxkpoOuosorus Kak HayKa: UCTOpHS, - 2 5)
MECTO U POJIb B COBPEMEHHOI 61010~
1 | TMH, CTPYKTYpa. Briaromuecs: yuensle-
MHUKpoOHonoru. Mcropust pa3zButus
MUKpPOOHOJIOTMYECKUX MPEACTABICHUN U
METOJIOB.
2 Crpoenne MUKpOOHOI kieTku. L{uTono- 2 — 4
TUsl IPOKapHOT.




Poct u pa3smMHOXKEHHE MHUKPOOPraHU3- 2 — 4 5)
MOB. BiusiHue abnotndeckux GakTopos.

4 OcHOBBI OMOXUMHUH U (HPU3UOJTIOTUH MUK- 2 — 4 5
POOPraHU3MOB.

5 Pa3HOOOpasue mpokapuoT U uX Croco- 2 - 4 5
0OB JKHM3HHU.

6 MHoroo6pa3ue crnoco0oB KM3HHU TTPOKa- 2 — 4 5
PHOT.

7 YyacTre MUKpOOPTraHU3MOB B KPYT'OBO- 2 — 4 5
pPOTE OCHOBHBIX OMOT€HHBIX 2JIEMEHTOB.

8 MuKkpoopranu3mMbl KpyroBOpoTa a3ora B 2 — 6 5
ouocdepe.

9 | OCHOBBI BOJHOI MHUKPOOUOIOTHH. 2 — 4 10
Hmoeo no oucyuniune: 18 - 36 49,8

[Mpumeuanwue: JI — nexuuu, [13 — npakrudyeckue 3ansatus / cemunapsl, JIP — maboparopusie 3austus, CPC
— caMocTosITeNbHas paboTa cTyIeHTa

2.3 Conep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3anaTHA JeKIINOHHOT0 THIIA.

HUE MUKPOOHOU
kneTku. [luTono-
TUS IPOKAPHOT.

OCHOBHBIE pa3nuuus. Pazmepsl 1 popma GakTepHalbHBIX KIETOK.
OO6m1as xapakTepuCTUKa CTpOeHUs OakTepralibHON KieTku. Kie-
TOYHasi cCTeHKa OakTepuii. CTpoeHne, XUMUIECKH cocTaB, (yHK-
AU KJICTOYHOU CTEHKH. [IpOTOIITACTH M METOJIBI X TIOTYICHHUS.

L-¢popmbr Oaktepuit. Cnu3ucThIE CIOH, KANCyJIbl U YeXJIbl Y OaK-
Tepuit. IX xumMudeckuii coctaB u 3HaueHue. JKryTuku y 6akrepuit
pasMepsl, hopma, CTpOEHHE, YUCIIO U B3aUMOpacIoiokenue. Me-
XaHU3M JIBUKEHUS KTyTUKOB. Bopcunku (pumOpun), ux oTauuus
n ¢ynkauu. [uronnasmarnueckas memOpana. Ee xumuueckuii
coCTaB, CTpoeHue, (GyHKIMHU. BHyTpukierounele MeMOpaHHBIE
CTPYKTYpPHI y OakTepuii u ux QyHkiuu. Pubocomsr bakrepui, ux

HanmenoBanue Popma
No pasmena(TeMs) Copeprxanue paszena (TeMbI) TEKYILETO
KOHTPOJIA
1 2 3 4
1.[Pasnen 1 - Mukpo- |[Ipeamer u 3aga4ul MUKPOOHOJIOTHH, €€ MECTO U POJIb B COBpE-| Y CTHBII
OuoIOrus KaK MeHHON Ownomorun. uddepeHumanus MuKpoOuomorudeckoi| ©mPoC
HayKa: UICTOpUs, |HAYKU IO LEIsIM U 00beKkTaM ucciieoBanusi. OCHOBHbBIE pa3/ieibl
MECTO U POJIb B CO- [MUKpoOuonoruu. OTKpbITHE MUKPOOOB JIeBeHTyKOM U paboTh
BPEMECHHOM OHMOJI0- TIEPBBIX HCCienoBaTenieii Mukpoopranu3moB. Jlyu Ilacrep u ero
TUH, CTPYKTYpa.  [3HaY€HHE B pa3BUTHHU MUKpoOuonoruu. Pabotsl [Tactepa mo u3sy-
Brinaromuecs yde- |[denuro 0osie3Hel BHHA U MTKMBa. Perienune Bompoca o camo3apox-
Hble-MUKpOOMO-  |JeHHUH XKU3HH. Y4eHue o Opoxxenuu. Pazpadorka [lacrepom Hayu-
noru. Ucropust HBIX MPUHIUIOB NPOYUIAKTUKY HH(PEKIUOHHBIX 3a00J€BaHUI.
pa3BuTHs MUkpo- |Pobept Kox u ero 3Hauenue B pa3sBUTHH MUKpOOHOJIOTHH. 3HaUe-
Oouonormueckux  |[HUe padot P.Koxa ans pa3BuTHsi MUKpOOHOJIOTMUECKON TEXHUKH.
npenctaBienuii 1 |M.JI.Me4HHKOB U €ro BKJIaJ B pa3BUTHE MUKPOOHUOIOTHH U HM-
METO/IOB. myHoioruu.. [J.M.MIBaHOBCKMII — OCHOBOMOJIOKHUK BHUPYCOJIO-
rui. OCHOBHBIE 3Tambl pa3BUTUs 0OuIed Mukpoduonoruu. Pa-
6otel C.H.Bunorpanckoro, M. beliepunka, B.JI. OMenstHckoro u
JPYTHUX UCCIIENOBATEIEH.
2.Pasnen 2 — Ctpoe-  |[IpokapHOTHBIC U DYKApUOTHBIE MHUKPOOPTaHU3MbI; CXOJCTBO | YCTHBIHA
oTpoc




CTpOEHHUE, XUMHUYECKHH cocTaB, pyHKunu. CyobeuHULBI prOO-
com. TTomrcombr. OCOOCHHOCTH CTPOCHUS SIEPHBIX SKBUBAJICH-
TOB y OakTepuil. bakrepuanbHas xpomocoma u ee crpoenue. Ot-
T4 HYKJIEOM10B OakTepuil oT saep sykapuort. [Inazmunasl. OH-
JOCHOPBl U Jipyrue mnokosimuecs: ¢popmbl Oaktepuit. CTpoeHue
9HJIOCTIOP U Ipouecc uX GOpMHUPOBAHUSA. 3HAUEHHE FHIOCIIOP Y
OaKTepHid.

-|Pazmen 3 — PocT n
pa3MHOXEHUE
MHUKPOOPTaHHU3-
MoB. Biansaue
a0OMOTHYECKUX
(bakTopoB.

Tunel muTaHUs y MUKPOOPraHW3MOB. AyTOTpPO(Bl U TeTEpO-
tpodsl. Tumbel ayrorpodnoro muranus. PoTro- U XeMoOayTo-
Tpodbl. VICTOUHNKH YTIIepOAHOTO U a30THOTO MUTAHUS Y MUKPO-
opranu3zMoB. @akTopbl pocta. OCHOBHBIE THIIBI MUTATEIBHBIX
cpen, IpUMEHseMbIX B MUKpoOuosioruu. [IpuHImmer KOHCTpyH-
pOBaHUSI MUTATEIBHBIX Cpeia. BiumsHue Temmeparypsl Ha poCT
Oakrepwuii. Micnonb3oBaHne BBICOKUX TEMIEPATyp IS CTEPUIIH3a-
1. Meroasl crepunm3anuu. Ilactepusanusi.

YceTHBIN
otpoc

-|Pasnen 4 — OCHOBBI
onoxumuu u pu-

3MOJIOTHUH TIPOKa-
pHOT.

DHepreTUYecKuii OOMEH U €ro CBsI3b C KOHCTPYKTUBHBIM. OCHOB-
HBIC STallbl PACIICIUICHUA YIJICBOAOB. OTtHollIeHNE MI/IKpO6OB K
kuciaopoay. [yt mosryueHus! SHEPruM B a3pOOHBIX U aHAIPOO-
HBIX ycnoBusx. [Ipixanue u opoxkeHue. A3poOHoe U aHadpoOHOE
JpIxaHue. Bulibl aHA3pOOHOTO JIBIXaHMsI U €T0 3HAYCHHUE.

YceTHBIN
ompoc

-|Pasgen 5 — Pa3H000-
pasue MUKpoopra-
HHU3MOB U HX CIIO-

CcO00B JKU3HU.

OO01mue npuHLHKIBEL K1accudukanuu MUKpoopranusmos. [Ipoka-
PHOTHBIE OpraHu3Mbl U UX ocobeHHocTu. CBOHCTBa OakTepuii,
yuuThIBaeMble NpU UX uaeHTuukauuu. [lonstue o Buze, Kyib-
Type u mraMmMme 6aktepuil. Criupoxersl. CTpoeHUE CIMPOXET UX
OTINYMS OT Ipyrux O0axkrepuil. OCHOBHbBIE IPEACTABUTENH CITUPO-
xeT. CrniupajibHble U U30THYTbIE OakTepuu. PukkeTcuu u xmnamu-
. OcoOEHHOCTH UX CTPOSHHSI U Pa3MHOKEHHUSL.

Bupycsl, ux ¢opma, pazMepbl, 0COOEHHOCTH XHMHYECKOIO CO-
craBa. JKM3HEHHBII LMK BUPYCOB. Penpoaykuus BUPYCOB Ha
npumMepe 6akreprodara. JIutuueckast ¥ JM30reHHask HHPEKIHSL.

VY cTHBIN
orpoc

-|Pasjen 6 — MHoOTrO-
oOpa3ue crnoco6oB
JKU3HH MTPOKAPHOT.

®oroTpodHble OakTepuu M HX (DOTOCHHTETHYECKHUH ammapar.
Ocob6ennoctu GorocuHTe3a y GoTOTpoPHBIX OakTepUid. AHOKCH-
reHubli gorocuntes. [{uanobakrepun. CTpoeHHE MX KIETOK U
MIOJIO’KEHHE B cucTeMe opranu3mMoB. DoTocMHTETHUECKUH ammna-
pat nuanobakTepuil 1 0COOEHHOCTU UX (PoTOCHHTE3a. XEMOCHH-
Te3upyromue 6akrepun. Ix ocHOBHBIE Tpynibl. MexaHH3M XeMo-
cunte3a. Padotsl C.H.BuHorpaackoro no u3y4eHuto XeMOCHHTE-
3UPYIOUINX OAKTEPHH.

Y cTHBIN
orpoc

-|Pazgen 7 — Yuactue
MUKPOOPTaHU3MOB
B KPyTrOBOPOTE OC-
HOBHBIX OHOIeH-
HBIX DJIEMEHTOB.

Kpyrosopor yrmepoma B npupoxe. llemmrono3opasnararomue
Oakrepu. MeraHOreHHble OakTepud. MHUKpPOOHOIOrHUYECKOe
OKHUCJIEHHE COEIUHEHHMM cepbl (OTOCHUHTE3UPYIOIMIMMHU U XEMO-
CHUHTE3UpYIOUIMMHU OakTepusMu. BoccraHoBiieHue cyiab(paToB
MHKPOOPraHW3MaMH, €ro INpUYMHBI U 3HadeHue. Kpyrosopor
CEpBI B IPUPOJIE.

Y cTHBIN
orpoc

-|Paznen 8 — Mukpo-
OpraHu3Mbl KPYyro-
BOpOTA a30Ta B
ouocdepe.

KpyroBopot a3ora B mpupoae. AMMOHU(pUKALUSI U MUKpPOOpra-
HU3MBI, ee BbI3bIBatone.  Hutpudukamus u BeI3bIBaIOLINE €€
Mukpoopranu3mel. Padoter C.H.BuHOTpaackoro mo BBIJEICHHUIO
HUTpUUKAaTOpOB. [leHuTpuduranus. Y cioBus pa3BUTHs, Mexa-
HU3M U BO3MOKHOCTU €€ YCTpaHEHUSs, IPAaKTUYECKOE HCIOIIb30-
BaHue. Mukpobuosornuyeckas (ukcaius aTMOoc(EepHOro aszoTa.
CB00OIHOKMBYIIIME aHAIPOOHBIE U a3pOOHBIE a30TPHUKCATOPHI U

Y cTHBIN
orpoc




ux xapakrepuctuka. KiyOeHbKOBbIE OaKkTepuu, MX XapaKTepH-
CTHKA, B3aHMOOTHOUIECHUS C PACTCHHUSIMH.
9.|Pasznen 9 — OcHOBBI |MeTO/IbI UCCIIEAOBAHMS MUKPOQIIOpHI BOAbI. TpeOoBaHMs K OT-| YCTHBINA
BOJIHOM MUKPO-  |60py mpo6 Bojabl. Mukpodiiopa MpecHbIX U MOPCKUX BOJ0OEMOB.| ©MPOC
Ouonoruu u 6Mo- |DKOJOTHS BOJHBIX MUKPOOpPraHu3MoB. [IpumMecu u 3arps3HeHus
TEXHOJIOTUH npupoHbIX BoA. CaMOOUHILEHUE BOJAbI, MUKPOOHOIOTHYECKHE
OUYNCTKHU BOJ. MPOIECCHl IPU OYMCTKE CTOYHBIX BOJ M CHOCOOBI, YBEITHMYHBAIO-
IMX UX 3PPEeKTUBHOCTb. MeTo/bl OYUCTKH CTOYHBIX BoJ. Mc-
10JIb30BaHUE MUKPOOPIaHU3MOB 1IMKJIA a30Ta B YCTPOMCTBAaX 3a-
MKHYTOTO BOJOCHA0KEHUS MPHU KYyJIbTUBUPOBAHUM TI'MJIPOOHOH-
TOB
2.3.2 3aHATHSA CEMHUHAPCKOI0 THIA.
3aHATUS CEMUHAPCKOT0 TUIA — HE IPEIYCMOTPEHBI
2.3.3 JlabopaTopHbIe 3aHSITHS.
®opma
Ne HaumeHnoBaHue 1a00paToOpHBIX paboT TEKYILETo
KOHTPOJISI
1 3 4
1. |MuKpOCKOIMYECKHE METO/IbI MCCIIEOBaHMs. 3HAKOMCTBO € pab04nM MECTOM
¥ PEKUMOM paboThl B MUKPOOHOJIOTHYECKOH J1abopaTopuu. Mukpockonus| Komioksuym
rOTOBOI'0 OKpPALIEHHOTO MperapaTa — Ma3Ka JPOXkKEH ¢ IPUMEHEHHEM CyXOn Nel
U UIMMEPCUOHHOM CUCTEM.
2. |lIpaBuna oOpaieHus ¢ KyJabTypaMH MHUKPOOPraHM3MOB. 3HAKOMCTBO C OC-
HOBHBIMM aHUIIMHOBBIMU KPAaCUTENISIMU Ul OKPAllMBaHUS MHMKPOOPraHu3-| Koamoksuym
MoB. [Ipurorosienue npenapara-mas3ka, OKpaIiiBaHUE €ro MPOCTbIM CIHOCO- Nel
060M M MUKPOCKOIHS.
3. |CnoxxHble MeTo/bl OKpacku. Mopdosorust MUKpoopranu3mMoB. Okpacka 1o
I'pamy ¢ mpuMEHEHHEM KOHTpOJIEH. 3HAaKOMCTBO C OCHOBHBIMH (hopmMamu| KommokBuym
Oaktepuit. Okpacka mo ['pamy craduIOKOKKa, CapiHBI, MOHOOAKTEPHH, Ne2
CTPEeNTOOAIIUIITBI.
4. |U3ydyenue MOpQOJIOTHUM MUKPOCKONHUYECKUX TPHUOOB. MUKpPOCKONMHYECKOE
U3Y4EHUE KOJIOHUHI ¥ CTPOEHUE OPTaHOB CIIOPOHOIIECHUS IIPEACTaBUTENEN PO-| KomoksryM
noB Mucor, Aspergillus, Penicillium. N3yuenue ocobeHHOCTEH CTpOSHUS MU- Ne2
LeJINSI Pa3IMYHbIX IPEICTaBUTENIe MUKPOCKOIINYECKUX IPUOOB.
5. |CrpoeHne MUKpOOHOH KIIETKHU. BKJIIFOUEHUSI MUKPOOPIaHU3MOB. CIIeLIUaIbHbIE
meTonbl okpacku. Okpacka cnop no Kneiiny. CnocoOsl BeisiBlIeHHs Kancys| Komioksuym
O6aktepuii MeTogqoM AHTOHU. Brmrouenust Oakrepuii. Okpacka 3epeH BOJIO- Ne3
TUHA.
6. |MeTozbl KyJIbTHBUPOBaHUA MUKPOOPraHU3MOB. METO/IBI CTEpUIN3ALUH. T10-| KomokBuym
CEB BO3/yXa 0CaJ0YHBIM METOJIOM. Ne3
7. |KynbrypanbHble CBOMCTBa MUKPOOPTaHU3MOB. Bblsienenue ynucToil Kymb-
TYpBI U3 MUKPOQIIOphl Bo3ayxa. [locTaHOBKA OMBITAa O HAKOIJICHUIO aHA3- KOH?IZBHYM
POOHBIX MUKPOOPTaHU3MOB. *
8. |MeTopI BeIIEIIEHNS YUCTHIX KYIbTYP MUKPOOPTaHU3MOB. V3ydyeHune aHas-
POOHBIX MEKPOOpPranu3MoB. [IocTaHOBKa ONBITOB 10 HAKOIUIEHHIO aMMOHU- | KoJIOKBIyM
bunupyromux, HUITpUGUIUPYIOUUX U CyIbhaTpeIyIUpYIOIIUX MUKpOOpra- Ne4
HU3MOB.




9. |llpeBparieHne a30TUCTHIX BEIIECTB B IPUPOJIC TIPU YIYACTUU MUKPOOPTaAHH3-
MOB — aMMOHU(DHIMPYIOIIHE MUKPOOPTaHU3MBI. [locTaHOBKA OIBITA 11O Kosnoksuym
HAKOIUJICHUIO JICHUTPUDUIIUPYIOINX, a3POOHBIX U aHAIPOOHBIX IEJUTIOJI030- Ned
pasziararoumx MUKpOOPTaHU3MOB.

10. |U3yuenue nenutpucukatopoB Ha cpene I'mipras. [loctaHoBka ombiTa 1O
HAKOIUICHHIO CBOOOHOXHUBYIITUX a3POOHBIX M aHAPOOHBIX a30TPUKCATOPOB. KOH?()I;BHYM
[TocraHOBKa OMbITA 0 HAKOIUICHUIO OaKTEPUN LIUKJIA CEPBI. B

11. |M3yuenne cBOOOAHOKUBYIMX U CUMOMOTHYECKUX a30ThuKcaTopoB. [locra- | Komnoksuym
HOBKA OIIbITA 110 HAKOTJICHUIO THOHOBBIX OaKTEepHil. Neb6

12. |[IpeBpaienne BemeCcTs B IPUPOJIE NPH yIaCTHH MUKPOOpranu3MoB. Hutpu- | Komnoksuym
¢bukaropbl. A3poOHBIE LEITI0I030pa3pyIIA0IINe MUKPOOPTaHU3MBI. Neb6

13.|Anaspo0Hble LELTI0I030pa3pyIIaloIMeE U a30TPUKCUPYIOIIUE MUKpoopra- | Komnoksuym
HU3MBIL. Ne7

14. Mukpoopranu3Msbl, OKHCISIOMKE cepy. MUKPOCKOIHs cepobaKkTepHii ¢
HAaKONUTEJIbHOU KYJIbTYpbl BUHOTpaCKOro B pa3AaBie€HHOM KaIljie U C KostokBuym
OKpacKoi BOAHBIM (hyKCcHHOM. M3ydeHne THOHOBBIX OaKTEpUil U3 HAKOIIH- Ne7
TEJIbHOU KYJIbTYPBI.

15. |@oToTpodhHpie GakTepuH, OKUCIAIONIME COEIMHEHHs cepbl Ha cpene Ban-| Komnoksuym
Hunsa. bakrepun, BoccranaBnuBaroiue cyiabdat Ha cpene [locrreiira. No§

16. |KonunyecTBennsblii yuer 6akTepuii B BOAHBIX 00bekTax. Mukpobuonoruye- | Komnoksuym
CKMI1 aHaJIU3 BOJIBI METOJIOM Pa3BE/ICHUM. Ne8
17.|KonuyecTBeHHBIN y4eT OaKTepHil B BOJHBIX 00bEKTaX. YUeT pe3yiabTaToB KomnokBrym
nocesa 1o Koxy. Ne9
18.|00630p npoiineHHOro Marepuana u NpoBeieHre 3a4eTa KonnokBuym

10 BOIIpOCaM
K 3a4eTy
2.3.4 KonTpoJupyemasi camocTosiTeJibHasA padora cryaenTos (KCP)
Ne | HaumenoBaHue pa3- | Henu u 3agauu 3ansarust | Heau u 3agaun KCP | Tpynoemkocts (CemecTp
JeJia ¥ TeMbl 3aHATHSA (4acoB)
1 | Pazgen 7 — Yuactue Ponb Mukpooprann3MoB | AHaaM3 OCHOBHOM 2 3
MHKPOOPraHnu3MOB B B INI00AJIBHBIX T'€OXHMH- yqe6Hoﬁ n A0II0JI-
KpyroBopoTe€ OCHOB- YECKUX ITUKIIax. prro- HUTEIbHOU JIMTepa-
HbIX OMOTEHHBIX 3Je- | BOPOT yIiiepona, cepbl 1 | Typsl. [loaroroBka
MCHTOB JKCJIC3a B FI/II[pOC(l)epe n OTBCTOB Ha BO-
MIPUPOJIE B LIETIOM. MPOCHl  KOJUIOKBHU-
yma Ne7
Paznen 8 — Mukpoop- | MukpoOuonornaeckre AHanu3 OCHOBHOM 2 3
TaHU3MBbI KPYTrOBOPOTA | MPEBpaIIeHHs COeANHe- | y4eOHOU | IIOToI-
azora B Ouocdepe HUH a3oTa B Owocdepe. | HUTEIHHOH JUTEpa-
Azordukcanys, aMMoHH- | Typbl. [loaroroka
¢ukanus, HUTpUHKA- | OTBETOB HA  BO-
oy, ZICHI/ITpI/I(bI/IKaHI/ISI. IpoOChl  KOJIJIOKBH-
yma Ne8

2.3.5 IlpumepHasi TeMaTHKAa KYPCOBBIX padoT (IPOeKTOB)
KypcoBble paboTbl — He MpeyCMOTPEHbI

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJI1 CaMOCTOATEIbHOH padoThl
00y4aroIUXCcH M0 JUCUMUILIMHE (MOTYJII0)




Ne Bun CPC

[TepeueHsb yueOHO-METOIUIECKOTO 00ECIICUCHUST TUCITUTUIUHBI T10
BBITIOJTHEHUIO CAaMOCTOSITETIbHOM paboThl

1 2

3

IToaroroBka K ycr-
HOMY OIIPOCY, KOJUIO-
KBUYMY, HaIllUCAHUIO

pedepara

CTO 4.2-07-2012 Cuctema MeHeKMeHTa kayecTa. OOmme
TpeOOBaHUS K MOCTPOCHUIO, U3JI0KEHUIO U OPOPMIICHHIO JIOKY-
MEHTOB y4ueOHOI1 nesrenbHocTH. — [lepensnanue. Benen B3amen
CTO 4.2-07-2010. [Jara BBex. 27.02.2012 — Kpacnosipck: CDY,
2012. - 57 c.

MCTO,I[I/ILICCKI/Ie YKa3aHHA 110 OpraHru3alun CaMOCTOSITEILHOMI pa-

OHMOJIOrMH U OMOTEXHOJIOTHH.

OOTHI CTYJIEHTOB, YTBEPKICHHbIE Kadeapoil TeHETUKU, MUKPO-

Y4eOHO-MEeTOIUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaroIIUXCs U3
YHUCJIa MHBAIHUIOB U JIUI] C OTPAaHUYCHHBIMHA BO3MOXKHOCTAMH 370poBbs (OB3) MoryT npeaocras-
JAThCS B popMax, aAanTUPOBAHHBIX K OTPAHUYCHUSM UX 3J0POBbs U BOCHPUATHS HH(OPMALIUU:

JLyist i1 ¢ HapyIeHUsIMH 3PEHUSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUQTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

J1jig U1 ¢ HapYIICHUSMHU CIyXa:

— B mieyaTHOU hopme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

JList i1l ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEILHOTO afrmapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTI'O IOKYMEHTA,

JlaHHBI MepedeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTUHTEHTa 00Y-

Haromuxcs.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.

ITpu peanu3zanuu yueGHON pabOTHI IO OCBOEHUIO Kypca "MUKpoOHOoIoTrHs" UCTIONb3YIOTCS
COBpEMEHHbIE 00pa30BaTENIbHBIE TEXHOJIOTUU:

I/IH(bOpMaIII/IOHHO'KOMMYHI/IK&HI/IOHHI)I@ TEXHOJIOI'UH,
IMPOCKTHBIC METO/AbL 06y‘-IeHI/I$[;

UCCIIeIOBATEIILCKIE METO/IbI B O0YUCHHU;
pobieMHOe 00yueHue

Cemectp | Bun 3ans- | Ucnonb3yeMble MHTEpaKTUBHBIE 0Opa3oBareibHble TexHO- | Komu-
s (JI, | morun YECTBO
JIP, 113) 4acoB
3 JIP PaboTa B MaJIbIX Ipynmax ¢ 1eibio 00CyKIeHHUs OTBETOB Ha | 12

MPEUIOKEHHBIE JUISI CAMOCTOSTENTbHOU pabOTHI BOMTPOCHI 110
TEME 3aHATHS.

KonTponmpyemsie mperoiaBaTesieM TUCKYCCHH 110 TeMaM:
1. Mukpoopranu3Mbl-BO30yAUTENN 3a00JI€BaHUN PHIO.

2. bruoreoxuMn4eckuii IUKII a30Ta.

3. buonpenapatsl 1 y1o0peHus JUIsl UCTIOIb30BaHMs B aKBa-
KYJIBTYpE.

4. MuKpOOpraHu3Mbl B IepepabdOTKe OTXOJ0B M OUHCTKE
CTOYHBIX BOJI.
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5. Kononka BuHorpaackoro kak uMuTanusi OMOreorneHos3a
MEJKOBOJHOT'O IIPECHOTO BOAOEMA.

IloaroroBka cTyAeHTaMU MYJIbTUMEIUWHBIX NPE3CHTALUI
10 TEMaM:

— Mopdonorus MUKpOOPTaHM3MOB U METOBI €€ U3Y-
yeHus. MeTo bl MUKPOCKOIIHH.

— Crpoenue MukpoOHO# kieTku. CrienuaabHbIe
CTPYKTYpHI KJIETKH. [IpocThIe U CII0KHBIE METOBI
OKpacKH CIIOp, KarncyJs U BKIIOYCHHUH y OaKkTepuil.

— MeToap! KynbTUBUPOBAaHUS MUKPOOPTaHU3MOB.
IInrarensHble cpeabl. MeToasl CTEpUIA3ALUN.
Mukpodiopa Tena yesnoBeka.

— Muxkpodiopa ruapo6nonToB. KonnuecTBeHHBbIH
y4eT MUKPOOPTraHU3MOB.

— Pa3nooOpa3us pusnonornyeckux rpynn Oakrepuit
B BOJl0OeMax. AHa3pOOHbIE MUKPOOPTraHU3MBI.

— KpyroBopot azoTcoaep:kamiux BELIECTB B BOJOEME
IIPU Y4aCTUU MUKPOOPTraHU3MOB.

— AspoOHbI 1 aHA3POOHBIN KPYrOBOPOT YIiiepoia B
BOJIOEME Ha IPUMEpE Pa3I0KEHUsI U MUHEpaIn3a-
LUU LEIITH0I03bI.

— Mukpoopranu3msl B OMOTEXHOJIOTUSIX OUYUCTKH
BOJIbI IIPHU KYJIbTUBUPOBAHUH I'MJIPOOHOHTOB.

Wtoro 12
Jnst v ¢ OrpaHM4EeHHBIMA BO3MOXKHOCTSIMHU 370pPOBBbS IIPELYCMOTPEHA OpraHU3aLMs
KOHCYJIbTAllMM C UCIIOJIb30BaHUEM JIEKTPOHHOH MOYTHI.

4. OueHo4YHbIe CpeACTBA ISl TeKYIero KOHTPOJIsl yCIIeBaeMOCTH H NIPOMEeKYTOYHOMH
aTTeCcTaAlNU.

4.1 ®oHA OLIEeHOYHBIX CPEACTB /Il MPOBeeHHs] TeKYIero KOHTPOJIS.

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS (DPPOHTAIBHO HA KAXKAOM 3aHIATUU JUIS
oTpezieNieHUs] TEOPETUUECKON MOArOTOBKH K J1a00paTOpHBIM paboTaM B BUJIE YCTHOT'O OIIpOca, KO-
TOPBIN OLIEHUBAETCS MO MATHOAIIBHOMN 1IKale, a TAaKXkKe ¢ IOMOLIbIO TOKJIAaJJ0B U KOJUIOKBUYMOB.

Ilepeyenb BONPOCOB /1JIS YCTHOTO KOHTPOJISAA 3HAHUI CTY1€HTOB:

Tema 1: MukpoOuosorust Kak HayKa: HCTOPHSl, MeCTO M POJIb B COBPeMEHHOii OnoJsiorum,
CTPYKTYpa. Boinaomuecst ydeHbie-MuKpoOuoJioru. Mcropust pasBuTHsI MUKPOOHOIOTHY -
CKMX NpeacTaBJeHN U MeTO/10B.

Bonpoce! 1 MoAroTOBKH:

1. Ilpeamer u 3agaun MUKpOOHOJIOTHH, €€ MECTO U POJIb B COBPEMEHHOW OMOJIOTHH.

2.  Juddepenunanuss MUKpOOHOIOTMUECKONW HAYKH TIO LeNIsAM M 00beKTaM uccienoBanus. Oc-
HOBHbIE Pa3/1e€Jbl MUKPOOHUOIOTHH.

3. OtkpsiTHE MUKPOOOB JIEBEHI'YKOM U paOOTHI MEPBBIX UCCIEI0BaTEIeH MUKPOOPTaHU3MOB.
4. Jlym [lactep u ero 3HaueHue B pa3BUTHUU MUKpoOuosnoruu. Padots! [lactepa no uzydenuo
Oose3Hel BUHA U uBa. Perienne Bonpoca o caMo3apoxkIeHUH KU3HHU. YUueHHne o Opoxenun. Pas-
pabotka [lactepom HaydHBIX IPUHIMIIOB MPOMUIAKTUKA HHPEKIHNOHHBIX 3a00JI€BaHUH.

5. Pobepr Kox u ero 3nauenue B pa3BUTUN MUKpoOuosoruu. 3uayenue pador P.Koxa ams paz-
BUTHUSI MUKPOOHOJIOTUYECKON TEXHUKH.

6. W.J1.Me4HUKOB U €ro BKJIa/ B pa3BUTHE MUKPOOHOJIOTUU U UMMYHOJ0THH.. [|.1.MiBaHOBCKMI
— OCHOBOIIOJIOKHHUK BUPYCOJIOTHH.
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7. OcHOBHBIE dTanbl pa3BUTHUsA 001Ier Mukpooronoruu. Padborer C.H.Bunorpanckoro, M. beii-
epuHka, B.JI. OMensHCKOro u Ipyrux uccienoBaTesnei.

Tema 2: CTpoenue MUKpPOOHOii kieTku. LluTosiorust mpokapuor.

Bonpocs! 1t moAroToBKH:

1. TIpokapuOTHBIC U 3YKaPHOTHBIE MUKPOOPTAHU3MBI; CXOJCTBO U OCHOBHBIC PAa3IHUUSL.

2. Pa3zmepsl u popma OakTepHabHBIX KiIeTOK. OOIIas XxapakTepuCcTHKa CTPOSHUS OaKTepHualib-
HOU KJIETKH.

3. Kierounas crenka 6akrepuii. CTpoeHne, XUMHUYECKHI COCTaB, (DYHKIUHU KIETOUHON CTCHKH.

[TpoToruiacTsl ¥ METOBI UX NOTy4YeHUs1. L-popmbl GakTepHii.

4. Ciu3UCTBIE CIIOU, KATICYJIBl M YeXJIbl y OakTepuil. X XUMHUYECKUI COCTaB M 3HAYCHHE.

5. XKryruku y Oakrepuil pasmepsl, popma, CTPOCHHE, YUCIIO U B3aMMOpacIojiokeHue. Mexa-
HU3M JIBIDKCHHS )KTYTHKOB. Bopcunku (pumOpun), ux oTimmuus u pyHKIHH.

6. ILlurormmazmarmueckas MmemOpana. Ee xumuueckuii coctas, crpoenue, pyHknun. BHyTpukie-
TOYHBIC MEMOpPaHHBIC CTPYKTYPHI Y OaKTepUil U UX (QYHKIIHH.

7. Pubocombl OakTepuil, UIX CTPOCHHE, XUMHUECKUN cocTaB, GyHKIUU. CyObeAUHULIBI PUOO-
com. [lTonucomsl.

8. OcoOeHHOCTH CTPOEHUS SAEPHBIX SKBUBAICHTOB y OakTepuil. bakTepuanbHas Xxpomocoma u
ee ctpoerne. OTaNUus HyKJICOUI0B OaKTepuid OT siaep SyKapuorT. [Ima3mMuab.

9. DOwupocnopsl u Apyrue mnokosuecss Gopmbl OakTepuil. CTpoeHUe 3HI0CTIOP U MPOIECC UX
(dopMupoBaHus. 3HaYEHUE SHIOCIOP y OaKTEpUid.

Tema 3: PocT 1 pasMHOKeHHe MUKPOOPraHu3MoB. Biusinue abuornyeckux paxkropos.
Bonpoce! i oAroTOBKH:

1. Twumbl nuTaHUA y MEKPOOPTaHU3MOB. AyTOTpOo(BI U reTepoTpodbl. THrbl ayToTpodHOro mu-
TaHust. POTO- U XeMOayTOTPOQBI.

2. VcTOYHMKH yriIepoaHOTO M a30THOTO MUTAHKS Y MUKPOOPTraHU3MOB. DakTOpBI pocTa.

3. OcHOBHbIE THUIBI NMUTATEIbHBIX CPEl, NPUMEHIEMBbIX B MUKpoOHOnoruu. [IpyHIMIBl KOH-
CTPYUPOBaHUS MUTATEIbHBIX CPE.

4. BnusHue Temneparypsl Ha pocT 6aktepuil. Mcrnonb30BaHue BBICOKUX TEMIIEpATyp Ul CTe-
punmsanuu. Metoasl crepunuzanuu. [lacrepuzamnus.

Tema 4: OcHoBbI OMOXMMHUH U (PU3HOIOTHH IPOKAPHOT.

Bonpoce! 1 NoAroTOBKH:

1. DOueprernueckuil 0OOMEH U €ro CBA3b C KOHCTPYKTUBHBIM. OCHOBHBIE 3Talbl pacllEIICHUS
YTJIEBOZOB.

2. OtHomeHne MUKpOOOB K kuciopoxay. [lyTu momydeHust SHEpTHH B a9pOOHBIX U aHAYPOOHBIX
YCIIOBUSX.

3. pixanue u 6poxenne. A>poOHOE M aHAIPOOHOE IbIXxaHue. Buasl aHadpoOHOTO ABIXaHUS U
€ro 3HaYeHHE.

Tema S: PasHooOpa3ne MUKPOOPIaHM3MOB H MX CIIOCO0OB KM3HH.

Bompocs! 115t moArOTOBKH:

1. OOume mpUHIUIBI KIACCU(PHUKAIMU MHUKPOOPTaHU3MOB. [IpokapruoOTHBIE OpraHU3Mbl U UX
O0COOEHHOCTH.

2. CaoiicTBa 6aKkTepHii, yuuThIBaeMble NpH UX ujaeHTU(UKanuu. [loHsaTHe o BUIe, KyIbType U
mTamme OaKkTepuil.

3. Cnupoxertsl. CTpoeHHE CIUPOXET UX OTIIMYMS OT APYrux Oakrepuil. OCHOBHBIE MPEICTaBH-
Tenu crnupoxeT. CniupanbHble U U30THYThIE OaKTEepHH.

4. Puxxercuu u xsamMuand. OCOOEHHOCTH UX CTPOCHUS U Pa3MHOXKEHHUS.
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5. Bupycsl, ux hopma, pazmMepbl, 0COOCHHOCTH XUMHYECKOTO cocTaBa. JKU3HEHHBIN UK BUPY-
coB. Penponykiust BupycoB Ha npumepe Oakrepuodara. Jlutuueckast u mM30reHHast HHPEKIus.

Tema 6: MHorooopa3ue crnoco00B »KU3HU MPOKAPHUOT.

Bonpocs! 1t moAroToBKH:

1. ®ororpodusie GakTepun U Ux GpoTocuHTeTHUECKUH anmnapaT. OcobeHHOCTH (HOTOCHHTE3A Y
dboToTpodHBIX OakTepuil. AHOKCUTEHHBIN (POTOCUHTE3.

2. wmano6Gaxrepun. CTpoeHHE UX KIETOK H MOJIOKEHHE B CHCTEME Oprann3MoB. DOTOCHHTETH-
YeCcKUH anmapaT HHaHoOaKTepuil 1 0COOEHHOCTH UX (POTOCHHTE3A.

3. XemocuHTesupyromue 6aktepun. X ocHOBHBIE rpynibl. MexaHn3M xeMocHuHTe3a. PaboThI
C.H.Bunorpaackoro 1o u3y4eHHI0 XeMOCHHTE3UPYIOIINX OaKTePHIA.

Tema 7: YyacTue MUKPOOPraHUM3MOB B KPYTOBOPOTE OCHOBHBIX OMOreHHBIX 3JIEMEHTOB.
Bomnpocs! 115 noAroTOBKU:

1. Kpyrosopot yriaepoaa B npupoe. Llenmtono3opaznaratoniue 6akrepun. MeraHoreHHble Oax-
TEPUHU.

2. MukpoOHoI0rH4ecKoe OKUCIEHUE COSAMHEHHI cepbl (POTOCUHTE3UPYIOIIMMHU U XEMOCHHTE-
3UPYIOIIUMH OaKTEPUSIMH.

3. BoccraHoBienue cynb(paToB MUKPOOpPraHM3MaMH, €ro MpUYHMHbI U 3HaueHue. KpyroBopor
CepbI B IPUPO/IE.

Tema 8: MukpoopranusMbl KPpyropopora a3ora B 6uocgepe.

Bonpocs! 115 moArOTOBKH:

1. Kpyrosopot a3ora B npupoje. AMMOHU(DUKAIMS U MUKPOOPIaHU3MBbI, €€ BbI3bIBAIOLIHE.

2. Hurpucdukanus u BeI3bIBaOIIKE ee MUKpoopranusmbsl. Pabotslr C.H.Bunorpaackoro mo Bbl-
JeNICHUIO HUTPU(HUKATOPOB.

3. Jenutpudukainus. YciaoBus pa3BUTHs, MEXaHU3M U BO3MOXXHOCTH €€ YCTpPaHEHHs, TPAKTH-
YeCKOe HCIOJIb30BaHHE.

4. Muxkpobuonorudeckas ukcamus atMmochepHoro azora. CBOOOIHOKUBYIINE aHAIPOOHBIE U
a’poOHbIE a30T(PUKCATOPHI U UX XapaKTEPUCTHKA.

5. KiyGenbkoBble OaKkTepuu, UX XapaKTEPUCTHKA, B3AMMOOTHOUICHHUS C PACTEHUSIMH.

Tema 9: OcHOBBI BOJHOI MHKPOOHOJIOTHH.

Bonpocs! 11st MOATOTOBKU:

1. Meronasl uccnenoBanust MUKpoQIIopsl Bojibl. TpeboBaHus K 0TOOpPY POO BOJBI.

2.  Muxpodnopa IpecHBIX U MOPCKHX BOJIOEMOB.

3. DKoJOorust BOAHBIX MUKPOOPTraHU3MOB.

4. TlpumecH u 3arps3HEHUS TIPUPOIHBIX BO/I.

5. CamooumIieHHe BOJIbl, MUKPOOHOJOTHUECKUE MPOLIECCHl IPU OYMCTKE CTOUHBIX BOJA U CIO-
cOOBI, YBEIIMYUBAIOLIUX UX 3PPEKTUBHOCTD.

6. MeToabl OYMCTKH CTOUYHBIX BOJI.

7. Hcnonp3oBaHrWE MUKPOOPTaHU3MOB IIMKIIA 230Ta B YCTPOHCTBAX 3aMKHYTOT'O BOJIOCHA0KEHUS
IpU KyJIbTUBUPOBAHUU THAPOOMOHTOB

Bomnpocsl K KOJUIOKBUYMaM

KonnoksBuym 1. Tema: UcTopust pa3BuTHS MUKPOOHOJIOTHYECKHX NMPEACTABJICHUN H METO-
JO0B. OcHOBHBIE paﬁoTbl BbIJAKOIIUXCH YYCHDBIX.

Bompocs! 1151 TMCbMEHHOTO OTBETA!

[Tpenmer u 3agaun MUKpOOMOJIOTHH, €€ OCHOBHBIE pa3zeiibl, MECTO U POJb B COBPEMEHHOMN OHO-
jorud. [ naBHbIe HaNIpaBIEHUs Pa3BUTHS COBPEMEHHON MUKPOOHOIOTHU: (PU3UOTOTHUECKOE, IKO-
JIOTMYECKOE, MOJIEKYJIsipHO-TeHeTn4Yeckoe. [lonoxkenne MUKpOOpPraHu3MOB — 0OBEKTOB MHUKPO-
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Ouonoruu B xkuBOU mpupoze. OTKpbITHE MUKPOOOB, pabOTHI IIEPBBIX MCCIIEA0BATENEH MUKPOOP-
ranu3moB. Jlyu [lactep u ero Bkiaj B pa3Butue Mukpoouonoruu. Podept Kox u ero 3nauenue B
pa3sBUTHHU MUKpOOHOsIOoruu. OCHOBHBIE ITAIbl pa3BUTHI 0011Ie MUKPOOHOJIOTHH.

KonnokBuym 2. Tema: Mopdosiorust 1 iMTOI0THS NPOKAPUOT. YJIbTPAMUKPOCKONINYECKOe
CTPOEeHUE MUKPOOHOH KJIETKH.

Bompocs! 1151 1MCbMEHHOTO OTBETA!

[{uTornuazmMaTuyeckas MeMOpaHa: XUMHUYECKUI COCTaB, CTpOeHUe, (PYHKIMU. BHyTpHKIeTOUHBIE
MeMOpaHHBbIE CTPYKTYpHl y OakTepuit M ux ¢yHkuud. KierouHas creHka OakTepHii: cTpoeHHe,
XUMHUYECKHH cocTaB, PyHKIUHN KJIETOYHON cTeHKU. CIIM3UCThIE CJIOU, KAIICYJIbl U YeXJIbl y OaKTe-
puii. XXryrtuku y 6akrepuii pasmepsl, popma, CTPOEHHUE, YHCIO M B3aMMOPACIIOIOKEHUE, MeXa-
HU3M JIBI)KEHUS )KT'YTUKOB. PHOOCOMBI GakTepuil, X CTpOCHHE, XMMUYECKUH cOCTaB, (DYHKIIUH,
cyobenuanLbl. OCOOCHHOCTH CTPOCHUS SIIEPHBIX SKBUBAICHTOB y OaKTepHil.

KoanokBuym 3. Tema: Bausinne abnornveckux (pakTopoB Ha POCT M PA3MHOKEHUE MUKPO-
opranu3moB. Ky1bTHBHpOBaHHEe MUKPOOPraHU3MOB.

Bonpocs! U1 MICEMEHHOTO OTBETA:

Aytotpods! u rereporpodsl. Tunsl ayrorpoduoro nutanus. Poro- u xemoayrorpodsl. Mcrou-
HUKH YIJIEPOJHOIO ¥ a30THOI'O MUTaHUS Y MUKPOOPraHu3MoB. PakTopel pocta. OCHOBHBIE THIIbI
IUTATENbHBIX CPeJl, IPUMEHSIEMbIX B MUKpOOHOIOTUU. [IpMHIMIIBI KOHCTPYHPOBAHUS TUTATENb-
HBIX cpell. Binsinue TemnepaTypbl Ha pocT OakTepuil.

Konnoksuym 4. Tema: OcobeHHOCTH MeTa00/1M3MA IPOKAPHOT.

Bonpocs! 11 MICEMEHHOTO OTBETA:

OtHo1eHne MUKpoOoB K kuciopoay. [yt noayueHus sHEpruu B a3poOHBIX U aHAPOOHBIX YCIIO-
BusiX. Jlpixanue u OpoxeHue. A3poObHoe U aHadpoOHOe JbIxaHue. Bupl aHa3pOOHOT0 IbIXaHUs U
€ro 3Ha4CHHUE.

KosnokBuym 5. Tema: MopdopyHKIIHOHAIBbHOE Pa3HOOOpPa3He MUKPOOPTaHNU3MOB.
Bompocs! 1151 1MCbMEHHOTO OTBETA!

CgoiicTBa OakTepuil, yauThIBacMble NpHU UX uaeHTUGuKauu. OOIMe NPUHLIUIBI KilaccuUKanuu
MUKpoopranu3MoB. [loHsTre o Buae, KynbType U mramme 0akTepuii. CimpanbHbie U U30THYTHIE
6axkrepun. CTpoeHHE CIUPOXET UX OTIIMYMS OT IPYTUX OaKTepuil, OCHOBHbIE IPEACTABUTENH CIIH-
poxeT. Pukkercuu 1 XxJ1aMu1Hl, OCOOEHHOCTH X CTPOCHHUS U pa3MHOXeHUs. Bupycsl, ux ¢popma,
pa3Mepbl, OCOOEHHOCTH XHMHYECKOTO0 COCTaBa, PEMpOAYKLHUS BHPYCOB Ha MpuMepe Oakre-
puodara.

Konnoksuym 6. Tema: MHoroodpasue 3K0J10ru4eCKUX HUII H CIIOCO0OB KU3HHM POKAPHOT.
Bompocs! 1151 nMCbMEHHOTO OTBETA!

®dotorpodHble OakTepuu U UX QoTocuHTeTHYecKUi annapaT. OcobeHHocTH hoTocuHTe3a y ¢o-
TOTpOHBIX OakTepuil. AHOKCUTeHHBbIN (poTocunTe3. [{lnanobakTepun. CTpoeHne UX KIETOK U Mo-
JIOXKEHHE B cucTeMe opraHu3mMoB. DOTOCHHTETHUECKUH anmapar [iHaHo0aKkTepuil 1 0COOEHHOCTH
ux QorocuHTe3a. XeMoCHUHTE3Upyomue 6akrepun. Ix ocHOBHBIE Ipymnibl. MeXaHU3M XEeMOCHH-
te3a. Pabotel C.H.BuHOrpaackoro no u3y4eHno XeMOCUHTE3UPYIOIINX OaKTepUH.
KoanokBuym 7. Tema: MukpoopranusmMbl B KpyroBopoTrax yrjiepojaa u cepbl. A9poOHblie U
aHa’poOHbBIE IMYTH.

Bompocs! 1151 nMCbMEHHOTO OTBETA!

Kpyrosopot yrnepona B npupoje. Llemntono3zopasnaratomue 6akrepud. MeTaHOreHHbIe OakTe-
pun. MUKpOOHOIOTHYECKOE OKUCIIEHUE COeTMHEHUH cepbl POTOCUHTE3UPYIOIIMMH U XEMOCHHTE-
3upyrouMu 6aktepusiMu. BoccraHoBieHHe Cynab(haTOB MUKPOOPIaHU3MaMH, €ro MPUYMHBI U
3HaueHune. Kpyrosopor cepsl B mpupo/ie.

Koanoksuym 8. Tema: Kpyrosopor azora B 0uocdepe.

Bonpocs! /1 MucbMEHHOTO OTBETA:

Kpyrosoport azota B npupojie. AMMOHH(]UKALNS U MUKPOOPTaHU3MBI, €€ BbI3biBatonue.  Hur-
puduKanus 1 BeI3bIBatoIINe ee MUKpoopranu3Mel. Pabotel C.H.BuHorpaackoro mno BblAeNE€HUIO
HUTpUUKATOPOB. [leHuTpuduranus. YciaoBus pa3BUTHs, MEXaHU3M U BO3MOXHOCTH €€ ycTpa-
HEHUs, MPAaKTHYEeCKOe MCIOoIb30oBaHUEe. MukpoOuomornueckas (uxcaius arMocepHoro asora.
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CB0OOTHOXKMBYIITE aHAZPOOHBIC M adPOOHBIE a30T(PUKCATOPHI M UX XapakTepucThKa. KiyoeHb-
KOBBIC 6aKTepI/II/I, HX XapaKTCPUCTHKA, B3AUMOOTHOLICHUS C PACTCHUAMU.

KouanoxkBuym 9. Tema: MukpoOuo0J10rusi BOJbI.

BOHpOCBI JJIs1 IMCBMEHHOT'O OTBETA.

Muxkpodiiopa MpecHbIX M MOPCKUX BOJOEMOB. OKOJIOTUS BOJHBIX MHUKPOOPTaHU3MOB.
CaMOO‘H/IH_[eHI/IC BOJHBI, MI/IKpOGI/IOJIOFI/I‘IGCKI/Ie IMPOLCCChI MPU OYHUCTKC CTOUYHBIX BOA U CHOCO6BI,
YBEJIMYUBAIOMUX HUX S(PPeKTUBHOCTb. MeETOAbl OYMCTKH CTOYHBIX BoA. lMcmonb3oBaHue
MUKpPOOPTaHW3MOB IIMKJa a30Ta B YCTPOHCTBAX 3aMKHYTOTO BOJIOCHAOXCHHS IPHU
KYJIbTUBHUPOBAaHUH TUAPOOUOHTOB

Kpurepum ouenkn

OLIGHKa «OTIIUYHO» / «3ayTeHo». OTBETHI HA MMOCTABJICHHBIE BOIIPOCHI U3JIararoTCs JIOru4Ho, Io-
CJIEIOBATENbHO U HE TPeOYIOT AOMOIHUTENbHBIX NoscHeHUH. [1oHO pacKpbIBalOTCS TPUYUHHO-
CJICACTBCHHBIC CBA3U MCXKIY SABJICHUSAMU U C06LITI/I$IMI/I. I[eﬂaIOTCSI OGOCHOBaHHBIG BBIBOJBI. Co-
0JIr01at0TCA HOPMBI JIUTEPATypHOU peun

Orenka «xopomioy» / «3auteHo». OTBEThl Ha MOCTABIIEHHBIC BOIIPOCKHI U3JIaraloTCs CUCTEMaTH3U-
POBaHO U MOCTIEI0BATENbHO. MaTepual u3naraercs yBepeHHO. PaCKpbIThI MPUUYUHHO-CIIEACTBEH-
HBIC CBA3U MCXKAY ABJICHUAMU U COOBITUAMMU. I[GMOHCTpI/IpyCTCﬁ YMCHHEC aHAJIU3UPOBATH MATC-
pHall, OJJHAKO HE BCE BBHIBOJBI HOCIT apryMEHTHPOBAHHBIN U JJOKa3aTeNbHbIN Xapaktep. Cobiio-
JAI0TCSI HOPMBI JINTEPATypHOH peUn.

OrneHka «yIOBIETBOPUTENIBHO» / «3auTeHO». JlomycKaloTcs HapyIIeHUs B MOCIEA0BATEIbHOCTH
n3nokennsa. Hemomao PACKPBIBAIOTCA MMPUYUHHO-CICACTBCHHBIC CBA3HW MCKAY SABJICHUAMHA U CO-
ObITUSAMU. [[eMOHCTPUPYIOTCS MOBEPXHOCTHBIC 3HAHUS BOIIPOCA, C TPYAOM PELIArOTCS KOHKPET-
HblE 3a7a4u. IMeroTCs 3aTpyJHEHHS ¢ BBIBOAAMU. [[OIyCKarOTCsl HapyIIEHUs HOPM JIMTEPATyPHOU
peun.

OrneHka «HEYJOBIETBOPHUTEIBHO» / «HE 3a4TE€HO». MaTepuan H3J1araeTcsi HelmoclieA0BaTeNbHO,
CcOMBYMBO, HE MPEJCTABIISAET OMPEIeICHHON CUCTEMBI 3HaHUH 1o nucuuIuinHe. He packpeiBaroTcs
MPUIUHHO-CIICACTBCHHBIC CBA3U MCKAY ABJICHUAMU U coOnrTHaMu. He IIPOBOAUTCS aHAJIN3. Bri-
BOJIbI OTCYTCTBYIOT. OTBETHI HA OTMOJIHUTEIbHBIE BOIMPOCHI OTCYTCTBYIOT. MIMEIOTCS 3aMeTHbBIE
HapyILEeHUs HOPM JINTEPAaTypPHON PEUH.

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ arTreCTanmu.

Bonpocsl k 3auery:

1. Tlpeamer u 3a1auu MUKPOOHOJIOTHH, €€ MECTO U POJIb B COBPEMEHHON OMOJIOTHH.

2. uddepennmanuss MEKpOOHOIOTHYECKON HAYKH IO LENSIM M 00bekTaM uccienoBanus. Oc-
HOBHBIE pa3/ieiabl MUKPOOUOJIOTHH.

3. OtkpsiTHE MUKPOOOB JIEBEHT'YKOM M Pa0OTHI IEPBHIX UCCIIENOBATEICH MUKPOOPTaHU3MOB.
4. Jlym Ilactep u ero 3HaueHue B pa3BUTUU MHUKpoOHojoruu. Pabotel Ilactepa no nzydenuto
OoJie3Hel BUHA U MUBa. Pelienne Bompoca o caM0o3apokKICHUH KU3HHU. YUueHue o OpoxeHuu. Paz-
pabotka [TacTrepoM Hay4YHBIX IPUHIMIIOB TPOPUIAKTUKN WHPEKIMOHHBIX 3a00JI€BaHUM.

5. PoGept Kox u ero 3naueHue B pa3BUTUHU MUKpoOuosnoruu. 3Hauenue pador P.Koxa nns pas-
BUTHSI MUKPOOHOJIOTHYECKON TEXHUKH.

6. W.M1.Med4HHKOB U ero BKJIa/l B pa3BUTHE MUKPOOHOJIOTHH U UMMYyHOJI0THH.. J[.V.VIBaHOBCKMIT
— OCHOBOIIOJIO)KHUK BUPYCOJIOTHH.

7. OcHoOBHbIE 3Tanbl pa3BuTHs 001eld Mukpoduonoruu. Paborsr C.H.Bunorpanckoro, M. beii-
epuHka, B.JI. OMensHCKOro u Ipyrux uccienoBaTesnei.

8. IIpokapHOTHBIE U DYKapHOTHBIE MUKPOOPTAaHU3MBI; CXOJICTBO M OCHOBHBIE PA3ITUYHSI.

9. Pasmepsl u popma OakTepHuanIbHBIX KJIeTOK. O0Ias XapakKTepUCTUKA CTPOSHHsI OaKTeprab-
HOM KJIETKHU.
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10. Knerounas crenka 6akrepuii. CTpoeHHE, XUMHIECKHI COCTaB, PyHKIMU KJIETOYHOMW CTCHKH.
[TpoTomiacTsl ¥ METOBI UX NOTy4YeHUs1. L-hopmbl GakTepHii.

11. Causuctele ciou, KarcyJssl U 4exysl y 6akrepuil. IX xuMndeckuid coctaB U 3Ha4eHUE.

12. Kryruku y Gaktepuii pasmepsl, popma, CTpoeHHE, YHCIO U B3auMopacioyiokenue. Mexa-
HU3M JIBDKCHHS )KTYTHKOB. Bopcunku (pumOpun), ux oTinuaust v G yHKIUH.

13. [uromrazmaruueckas memopana. Ee xumudeckuit cocta, crpoenue, pyHnknun. BHyTpukie-
TOYHBIE MEMOpPaHHbIE CTPYKTYpHI y OakTepuil U uX QyHKIHH.

14. PubGocoMmbl OakTepuii, UX CTpPOCHHUE, XUMHUUYECKU cocTaB, GyHKIU. CyObeuHUIEI prOO-
com. [Tonucomsl.

15. OcobeHHOCTH CTPOCHHMS SJIEPHBIX SKBUBAJICHTOB Y OakTepuil. bakTepuanpnas xpomocoma U
ee ctpoeHue. OTanuus HyKJI€ou10B OakTepuil oT siaep sykapuort. [Inmazmuabl.

16. Dupocnopsl u apyrue nokosmecs Gopmbl Oaktepuil. CTpoeHUE SHAOCTIOP U MPOLECC UX
(dopmupoBaHus. 3HaUEHHE FHAOCIOP y OAKTEPHA.

17. Twumbl nuTaHus y MUKPOOPTaHU3MOB. AyToTpo(sl 1 retepoTpodsl. THIBI ayTOTpoPHOTO MH-
TaHust. PoTo- U XeMoayTOTPOQBHI.

18. HMcTouHUKH yriIepoAHOTO U @30THOTO MUTaHUs Y MUKPOOPraHU3MOB. DakTOpsl poCTa.

19. OcHOBHBIC THITBI MUTATENBHBIX Cpell, MPUMEHSEMBIX B MHUKpoOuonoruu. [IpuHIume KOH-
CTPYHUPOBAHUS MMUTATEIBHBIX CPELl.

20. Bnmsame Temmeparypsl Ha pocT O0aktepwii. Mcronp30BaHHe BBICOKMX TEMIEpaTyp IJIs CTe-
punuzanuu. Meroasl crepunmsannu. [Tactepuzanus.

21. DHepreTHuYecKUil OOMEH U €ro CBA3b C KOHCTPYKTHBHBIM. OCHOBHBIEC STallbl pacIleIUICHUsS
YTJIEBOJIOB.

22. OtHouieHne MUKpoOOB K kuciopoxay. [lytu momydeHust SHEpTrHH B a9pOOHBIX U aHAYPOOHBIX
YCIIOBHSIX.

23. Npixanue u Opoxenue. A’poOHoe 1 aHadpOOHOE JbIxaHue. Buasl aHa’spoOHOTO ABIXaHUS U
€ro 3HaueHHUE.

24. OOmue MPUHIUIBI KIacCU(PUKAIMH MUKPOOPraHU3MOB. [IpokapHOTHBIE OpraHW3MbI U HX
O0COOCHHOCTH.

25. CpoiicTBa O6aKkTepHii, yauThIBaeMbIe NMpH UX uiaeHTH(uKanuu. [loHsaTue o Buxe, KyIbType U
mTamMMe OaKTepU.

26. Crmpoxetsl. CTpoeHHE CIUPOXET MX OTIUYHUS OT ApYrux Oaktepuii. OCHOBHBIE NIPEICTaBHU-
Tenu cnupoxeT. CrnupanbHble U U30THYThIE OaKTEPUH.

27. Puxkercuu u xiaamuaud. OCOOCHHOCTH UX CTPOCHHS M Pa3MHOKCHUS.

28. Bupycsl, ux popma, pazmepsl, 0COOEHHOCTH XUMHUYECKOTO cOCTaBa. JKM3HEHHBIN IIUKII BUPY-
coB. Penpoykiiust BUpycoB Ha ipumepe Oaktepuodara. Jlutudeckas u Tu30reHHast HHGEKIHS.
29. ®ororpodHbie OakTepuu U UX GpoTocuHTeTHYeCKHii anmnapat. OcobeHHoCcTH (poTOCHHTE3a Y
dhoToTpOodHBIX OAKTEPHUH.

30. [uanoGakTtepuu. CTpoeHHEe UX KIETOK U MOJIOKEHHE B cCCTeMe OpraHu3MoB. DOTOCHUHTETH-
YeCcKUH anmnapaT IMaHOOaKTepuil 1 0COOEHHOCTH UX (POTOCHHTE3A.

31. XemocuHnTesupymomue 0akrepun. MIx ocHOBHBIE Ipymiibl. MexaHu3M XeMocHHTe3a. PaboThl
C.H.BuHorpazackoro 1o u3y4yeHuI0 XeMOCUHTE3UPYIOLINX OaKTEepHid.

32. Kpyrosopot yraepona B npupose. Llemntono3opasnararomiye 6akTepu.

33. MukpoOHoiIornieckoe OKUCICHNE COeTMHEHHA Cephl (DOTOCHHTE3UPYIONIMMH U XEMOCHHTE-
3UPYIOLUIMMH OaKTEPUSIMH.

34. BoccraHoBiieHHE Cynb()aToB MHUKPOOPTaHU3MaMH, €r0 NMPHYUHBI U 3Ha4eHue. Kpyrosopor
CEpBI B IPUPOJE.

35. KpyroBopoT a3ota B pupojie. AMMOHU(DUKAIIUS 1 MUKPOOPTaHU3MBI, €€ BBI3BIBAIOIITHE.

36. Hutpudukanus u BeI3bIBaroye ee MukpoopranusMel. Paborsr C.H.Bunorpanackoro no Bbl-
JIEJIEHUI0 HUTPU(PUKATOPOB.

37. Jenutpudukanus. Y cIoBUs pa3BUTHUS, MEXaHU3M U BO3MOXKHOCTHU €€ YCTpaHEHHUSI.
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38. Mukpobuonorudeckas gpukcamus arMmochepHoro azora. CBOOOTHOKHUBYIIIHE aHAdPOOHBIE U
a’po0HbBIE a30T(HUKCATOPHI M UX XapaKTEPUCTHKA.

39. KnyOGeHbkoBbIe OaKTEepHUH, UX XapaKTEPUCTUKA, B3AUMOOTHOIICHHUS C PACTCHUSIMHU.

40. Metozsl uccaenoBanus MUKpOGIopsl Boabl. TpedoBanust K 0TOOPY nMpod BOIBI.

41. Mukpodiopa npecHbIX 1 MOPCKUX BOJOEMOB.

42. DKoNOorHs BOAHBIX MUKPOOPTaHU3MOB.

43. Tlpumecu u 3arps3HEHUS IPUPOJHBIX BOJ.

44, CaMoouHILEHHE BOJIbI, MUKPOOHUOJIOTHYECKHE MPOILECCHI TPU OYMCTKE CTOYHBIX BOJ U CIIO-
COOBI, YBEIMUYNBAOIINX UX 3P (HEKTUBHOCTD.

45, MeToabl OYUCTKU CTOYHEIX BOJI,.

46. Vcnonp3oBaHHME MUKPOOPTraHU3MOB LIMKJIA a30Ta B YCTPOMCTBAX 3aMKHYTOT O BOJIOCHA0KEHUS
1pU KyJIbTUBUPOBAHUU THAPOOMOHTOB

Kpurepun ouenkun
- OIICHKA «3a4YTEHO» BBICTABIISIETCS] CTYACHTY, €CJIM CTYACHT MOKa3aJl IPU OTBETE JIOCTATOUYHOE
3HaHHWE MaTepuasia, MOHUMaHHUE CYITHOCTH PACCMaTPUBAEMbIX MOHSATHMN, SIBJICHUN M 3aKOHOMEP-
HOCTEH.
- OIICHKA «HE 3aYTEHO» BBICTABJISETCS CTYACHTY, €CIIU CTYACHT MOKa3al MNPy OTBETE HEJIOCTaTOU-
HOE 3HaHME MaTepuaia, JOIyCKaeT NPy OTBETE IrpyObie PaKkTHUECKHE OIIMOKH.

OneHouHble cpeACTBa AJIs MHBAJIMJOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSMHU 370PO-
Bbsl BBIOMPAIOTCS C yYETOM MX MHIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpY He0OXOAMMOCTH UHBAIHMIAM H JINLIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBbS
IPEOCTABIIAETCS JOMOJHUTEIbHOE BPEeMS /sl TIOATOTOBKU OTBETA Ha SK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyIbTATOB 00yUSHHsSI MHBAIUIOB H JIUIL C
OrPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBbS IIPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUYECKUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAUBUIYAIBHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIsl 00yYaroIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/J0POBbS
¥ WHBAJIHMJOB IpOIEIypa OLEHWBAHUS PE3yIbTaTOB OOYUYCHHsS MO JUCIUILIMHE MOXET IpPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa olieHUBaHUS PE3yNbTATOB 00YUEHHSI MHBAJIWIOB U JIUI] C OTPAHUYEHHBIMU BO3-
MOYKHOCTSIMH 3/I0POBbS 110 AUCLUIUIMHE (MOAYIIO) IpelycMaTpUBaeT MpeocTaBIeHue HHpopma-
uH B hopMax, alanTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MleyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JlaHHBII TIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00y-
YAFOLINXCS.

S. IlepedyeHb OCHOBHOM M IONOJHHUTEJIBHOH YU4eOHOI JIUTEpaTypbl, HCOOXOAMMOM A5
OCBOCHUS IMCHHUIUIMHBI (MOAYJIs1).

5.1 OcHoBHasi 1uTEpaTypa:
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1. Herpycos, A. 1. MukpoOuonorus: Teopust u mpakTrka B 2 4. Yacte 1 : yueOHUK 17151 Oaka-
naBpuata u maructparypsl / A. . Herpycos, 1. b. KotoBa. — M. : U3narensctBo FOpaiiT,
2017. — 333 c. — (Cepus : bakanaBp u maructp. Akagemudeckuit kypc). — ISBN 978-5-534-
03805-7. https://biblio-online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF

2. Herpycos, A. 1. MukpoOuoorusi: Teopust ¥ mpakTuka B 2 4. YacTp 2 : yueOHHK Ju1i Oaka-
naBpuara u maructparypsl / A. U. Herpycos, U. b. KoroBa. — M. : U3natensctBo FOpaiir,
2017. — 312 c. — (Cepus : bakanaBp u maructp. Akagemudeckuit kypc). — ISBN 978-5-534-
03806-4. https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

3.  Emmues, BceBonon TuxonoBud. Mukpoouosorus [Tekcr] : yueOHUK 111 OaKajlaBpoOB : y4eo-
HUK JUIsl CTYJCHTOB BY30B, OOYYarOIIUXCS 110 HAMPABJICHUSAM M CICIUAIBLHOCTSIM arpoHOMHUYE-
ckoro oopazosanusi / B. T. Emues, E. H. Mumyctus. - 8- usn., ucnp. u joi. - Mocksa : FOpaiit,
2014. - 445 c. : nn. - (bakanasp. YraybneHHsli kypc). - bubmmorp.: c. 427. - ISBN 9785991630191
:596.42.

Jlj11 OcBOGHMS AUCUMILTUHBI MHBAJIMJAMH U JMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSAMU
3JI0POBbSI MMCIOTCSI M3JaHHS B JJICKTPOHHOM BHJIC B 3JIEKTPOHHO-OMOIHMOTEYHBIX CHCTEMax
«JIaubp» u «OpaiiT».

5.2 JlonosHuTEILHAS JIUTEPATYpPA:

1. VBmmna, Upuna bopucosHa. bonbiioit npaktukym "Mukpobuonorus" [Tekct] : yueOHOe 110-
cobue s cryneHToB By3oB / U. b. MBmuna. - Cankt-IlerepOypr : Ilpocnektr Hayku, 2014. - 108
C. : WI. - bubnuorp. B KoHIIE 3a1a4. - bubmauorp.: c. 92-94. - ISBN 9785903090976 : 521.50.

2. 3i03una, O.B. O6u1as MUKpOOHONOrKs : 1adopaTopHblii npakTuky™m / O.B. 3103uHa ; MuHu-
cTepcTBO 0Opa3oBaHus U Hayku Poccuiickoii @enepaunu, OenepanbHoe rocyaapcTBeHHOE 00-
XKETHOe 00pa3zoBaTeIbHOE YUpEeXkJAeHUE BbICHIEro npodeccruoHaibHoro oobpazoBanus «TamOoB-
CKU TOCY/IapCTBEHHBI TEXHUYECKUN yHUBEpcUTET». - TamOoB : M3marensctBo ®I'BOY BIIO
«TI'TY», 2015. - 82 c. : un. - bubn. B kH. - ISBN 978-5-8265-1431-3 ; To ke [DneKTpoHHBIN
pecype]. - URL: //biblioclub.ru/index.php?page=book&id=445121 (29.03.2017).

3. Dkonorus MUKpoopranu3moB [Tekcr| : yueOHUK 11t 6akagaBpoB : y4eOHUK JUIS CTYICHTOB
YHHUBEPCUTETOB, 00ydaromuxcs no crnenuaibioctd 012400 "MukpoOuosnorus" u gpyrum 6uodio-
rudyeckuM cnernuanbHocTsM / [A. Y. Herpycos, E. A. bonu-Ocmonosckas, B. M. T'opnenko u nip. ]
; mox oomr. pea. A. WM. Herpycosa. - 2-e uzn. - Mocksa : FOpaiit, 2015. - 267 c. : uin. - (bakanasp.
bazoBeIii kKypc). - ABTOpHI yka3aHbl Ha oOopore THT. J. - bubnmorp. B konme rias. - ISBN
9785991627344 : 266.75.

5.3. Illepuoauyeckue u3IaHusl:

ITepuo- Mecro
Ne Hassasme w3 anms JUYHOCTh | 3a KaKkue TOfbl Xpa- | XpaHe-
n/m BbIXO/1a (B HUTCA HUSA
roj)
1 | MukpoObuosorus 6 1944-2016 93
1956-1983,
2 | Bectauk MI'Y. Cepus: buonorus 4 1987-2016 93
4 | Knunnueckas u 1abopaTopHas AMarHOCTHKA 12 2001-2016 93
5 | Muxosorust 1 (PUTONIATOIOTHS 6 2001-2016 93
6 | MukpoOHoIorn4eckuii >xypHai 6 1987-2016 93
7 | MonekynsipHasi OuoyIorus 6 1978-2016 93
8 | buorexHonorus 6 1996-2016 93
9 | UzBectust PAH Cepust: buonorunyeckas 6 1936, 1944-2013 4/3
10 | IlpuknagHasi OMOXUMHSI 1 MEKPOOHOJIOTHS 6 1968-2016 93
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https://biblio-online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF
https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

| 11 | Buonorus. Pedeparusnsiii xypran. BAHUTU | | 1970-2013 | 3an PX |

6. Ilepeyennb pecypcoB MHGOPMAIHOHHO-TEJEKOMMYHMKANIMOHHON ceTn «UHTep-
HET», He0OXOAUMBIX /IJIsl 0CBOCHUS U CHUIIMHBI (MOIYJIs1).
1. www.kubsu.ru - opunmansHbeii caiiT Kybanckoro rocy1apcTBeHHOTO YHUBEPCUTETA;

2. http://www.biorosinfo.ru/ - odunmaneHbii caiiT obmecTBa OMOTEXHOIOrOB Poccun nmeHn
1O.A. OBunHHUKOBA

3. http://www.cbio.ru/ - uaTepHeT-)KypHan "Kommepueckas 6morexHonorus';
4. http://www.genetika.ru/journal/ - odunuanbHbIi caiT )xypHaia "buotexHomorus";

5. http://www.ibp-ran.ru/main.php - oduIMATBEHBIE CalUT WHCTUTYTAa OHOJIOTHYECKOTO
MPUOOPOCTPOEHUS C OMBITHBIM ITponu3BoACTBOM PAH;
6. http://www.genetika.ru/ - odumuaneabii caiit DPI'YII TocymapcTBeHHBIM HaydHO-

HCCICAOBATCIILCKOI0 HMHCTUTYTA I'CHCTUKHW W CCICKIUHW IMPOMBIIIJICHHBIX MHUKPOOPIraHU3MOB
(Mockga)

7. Dnextponnas oubimoreynas cucrema eLIBRARY.RU (http://www.elibrary.ru)
8. DnexrpoHHas OMOIMOTEUHAs cucTeMa u3naTtenbeTa "Jlanp" http://e.lanbook.com
7. MeToauveckne yKazaHus sl 00y4aIOIIUXCS M0 OCBOEHUIO JUCIUIJIMHBI .

Jlekuusa:

Pabota Ha nexuuu sSBIAETCS OYCHb BAXKHBIM BUIOM CTYICHUECKOW ACATEIHHOCTH IS

W3YYEHUS TUCIHUILIMHBL, T.K. Ha JEKIHUU IPOUCXOAUT HE TOJIBKO COOOIIEHNE HOBBIX 3HAHUMN, HO U
CUCTeMaTH3anys U 0000IIeHNe HAKOTUICHHBIX 3HAaHWUW, (DOPMUPOBAHHE HA MX OCHOBE HUJICHHBIX
B3IJISI0B, YOEXKIEHUN, MHUPOBO33PEHHUS, PA3BUTHE IO3HABATENbHBIX M MPO(HEeCcCHOHATBHBIX
uHTEepecoB. JIEKTOp OpUEHTHPYET CTYACHTOB B yueOHOM Marepuaine. Kparkue 3amucu JeKiui
(KOHCTIEKTHPOBAHKE) TOMOTaeT YCBOUTh MaTepual.
Hamnucanue KOHCIIEKTa JIGKIHIA: KPATKO, CXeMaTUIHO, TIOCJICIOBATEIbHO (PUKCHPOBATH OCHOBHBIC
MOJIO’KEHHUS, BBIBOABI, (DOPMYIHPOBKU, OOOOIICHMS; MOMEUYaTh BA)KHBIE MBICIHU, BBLIETSATH
KITFOUYEBBIC CJI0BA, TEPMUHBI. KOHCIIEKT JydIiie moApa3aesiaTh Ha MyHKTHI, maparpadbl, cOOI0as
KpacHyto cTpoky. [IpuHIMnuanbHple mMecta, ompezeneHus, GOpMyIbl CIeayeT COMpPOBOXKAAThH
3aMEYAHUSIMU: «BAXKHO», «0CO00 BAXKHO», «XOPOIIO 3alIOMHUTH» M T.M. WIH TMOJYEPKUBATH
KpacHol pyukoit. [{enecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CUMBOJIHKY, COKPAIIEHUS CIIOB, YTO
MO3BOJIUT CKOHIIEHTPUPOBATh BHUMAaHWE Ha BAXXHBIX CBeleHUAX. [IpocnmymmBaHue W 3amuch
JIEKIIMU MOKHO TPOHM3BOAUTH TMPH TMOMOIIM COBPEMEHHBIX YCTPOWUCTB (AMKTO(OH, HOYTOVK,
HeTOyK u T.1.). PaboTas Haj KOHCIEKTOM JIEKIIMH, BCErja CleayeT HCIO0JIb30BaTh HE TOJBKO
yu4eOHUK, HO U Ty JIUTEPATYpPy, KOTOPYIO TOTOJHUTENHLHO PEKOMEHOBAJ JIEKTOP, B TOM YHCIIe
MEePUOIUYECKUE HW3JIaHHUsI COOTBETCTBYIOIIEH HampaBieHHOCTH. [lo pesympTaTtam paboTHl ¢
KOHCIIEKTOM JIEKIIH CJIeIyeT 0003HAUUTh BOIPOCHI, TEPMUHBI, MaTepUall, KOTOPbIH BBI3BIBAET
TPYIHOCTH, TOMETUTh M TIOMBITAThCS HAWTH OTBET B pPEKOMEHJyeMou jureparype. Ecmu
CaMOCTOSITENILHO HE yJIaeTCs pa300paThecsi B MaTepuae, Heo0XoauMo chopMyIupoBaTh BOMPOC U
3a/1aTh IPETO/IaBATEI0 HAa KOHCYJIBTAIINH, HA TPAKTUYECKOM 3aHSATHH, HA OOIIICHNH B KOHTAKTHBIE
yachel. JIGKITMOHHBIN MaTepuan sBIseTCs 0a30BbIM, C KOTOPOTO HEOOXOAMMO HAa4aTh OCBOCHUE
COOTBETCTBYIOIIETO pa3jiena uin TeMbl. [1J1aH MoaroToBKY K JIEKIIUHU:

. 03HAKOMMUTHCS C TEMOU JIEKILINH;

. 03HAaKOMMTHCS C MPEJI0KEHHBIMU BOIIPOCAMHY;
. U3Y4YUTh COOTBETCTBYIOILIUN MaTEpHall;

. 03HAKOMMTHCS C JINTEPATypOH IO TEME.

JlaGopaTopHble padoThI

B mporiecce moaroToBku k 1abopatopHoi paboTe HEOOXOIUMO 03HAKOMHUTKCS ¢ paboueit
IPOrpaMMOi TMCHUIUIMHBI, TEMaMU U TUIaHaMU J1a00paTOPHBIX 3aHATUH, yaensst oco0oe BHUMa-
HUE LEJIsAM U 3aJlayaM, CTPYKTYpe U COAECP>KaHUIO AMCIUIUIMHBI, TPOBECTH aHAJIM3 OCHOBHOMU
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y4eOHOM JTUTepaTyphl, TIOCIIE Yero padboTaTh ¢ pEKOMEH/I0BAHHOW JIOTTOJTHUTEIILHON JINTEPATypPO.
[Tpu yCTHOM BBICTYIUICHHH 1O KOHTPOJIBHBIM BOIIPOCAM JIAOOPATOPHOTO 3aHATHS HYKHO H3J1araTh
(He yuTaTh) MaTepHall BBICTYIUIEHUS cBOOOIHO. HeoO6X0aMO KOHIIEHTPUPOBATh CBOE BHUMAaHHE
Ha TOM, YTO BBICTYIIJIEHUE OOpAIEHO K ayJUTOPUH, a HE K IIPENOAABATENIO, T.K. 3TO 3HAUYMMBbII
acmnekT npodeccuoHanbHbBIX KoMneTeHui. [1o okoHyanuu 1abopaTOpHOro 3aHATHS CIEAYET 0-
BTOPUTH BBIBOJIbl, CKOHCTPYHMPOBAHHBIE B X0/1€ YCTHOI'O ONPOCa, IPOCIIEANB JOTUKY UX ITOCTPOE-
HUS1, OTMETHUB MOJIOXKEHHUS, JIeXKAIllhe B UX OCHOBE. J[J151 TOro B TeUeHHe onpoca APYrux ydauxcs
CJIeZyeT AeaTh MOMeTKH. bojee Toro, B cirydae HETOYHOCTEH U (MJIM) HEMOHUMAaHUS KaKoro-1100
BOIpOCa MPOIIGHHOT0 MaTepuaa ciaeayeT 0OpaTUThCs K MPEnoiaBaTeito s MOJIyuyeHus: HeoO-
XOJJMMOM KOHCYJIbTAIIMH M Pa3bsICHEHHs BO3HUKINEH cuTyaru. CxeMa moAroToBKH K J1abopaTop-
HBIM paboTam:

® 03HAKOMHUTKCS C TEMOM, LIETIbIO U 3a7jauaMu paboThHI,
paccMOTpPETh MPEAI0KEHHBIE BOIIPOCHI;
U3Y4UTh JIEKIMOHHBIN MaTepual, OCHOBHYIO U JONOJIHUTEIbHYIO JTUTEPATYPY;
03HAKOMMTbBCSI C IPAKTUYECKUMH 3a/laHUSIMU U XOJI0M MX BBIIIOJIHEHHUS,
03HaKOMUTbHCSI ¢ 000PYIOBAHUEM 3aHATHUSA;
BBITIOJIHUTH 33/IaHUSI B COOTBETCTBUU C XOJIOM PaOOTHI;
MUCHMEHHO O(OPMHTH BBIIIOJHEHHYIO padoTYy;
MIOJIBECTU UTOT U CIIENaTh CTPYKTYPHUPOBAHHBIE BHIBOJIHI.

CamocrosiTesibHas padora
CamocrosiTenbHast paboTa CTYAEHTOB JUCLUIUIMHE OCYLIECTBIISIETCS C 1IEJIbIO YIITyOJIeHuUs,

pacuIMpeHusi, CAICTEMaTHU3alMK U 3aKPETJICHHS MOyYeHHBIX TEOPETUYECKUX 3HAHUH, (HopMHUpO-
BAHUSI YMEHHI MCIIOJIb30BaTh JOKYMEHTAIMIO U CIECUUAIBHYIO JIMTEPATYpPy, Pa3BUTHUA IMO3HABA-
TEIbHBIX CIOCOOHOCTEN U aKTUBHOCTH, a TaKke (POPMUPOBAHUS CAMOCTOSITEIbHOTO MBIIIIICHHUS,
CIIOCOOHOCTEHN K CaMOpa3BUTHIO, CAMOCOBEPIIIEHCTBOBAHUIO U CAMOpEAIN3alliu, Pa3BUTHSI UCCIIE-
JOBaTeNbCKUX yMeHuH. [lepen BbIMOTHEHHEM CaMOCTOSATENbHON paboThl HEOOXOAIUMO YETKO MO-
HHUMATh LOCJIU U 3a1a4YU pa6OTI)I, CPOKH BBIIIOJIHCHUA, OpHGHTHpOBO‘IHLIfI O6’I)GM, OCHOBHBIC TpC-
O0oBaHHUA K pe3ynbTaraM padoThl, KPUTEPUHU OLIEHKH. BO Bpemsl BBINIOJIHEHUS CaMOCTOSITEIIbLHON
paboThl TIpernoiaBaTesib MOXKET MPOBOJAUTH KOHCYJIbTalMu. KOHTPOIh pe3yiabTaTOB CaMOCTOS-
TeIbHOU pabOThI CTYACHTOB MOXET OCYIIECTBISATHCA B MUCHMEHHOW, YCTHOW WM CMEIIaHHON
dbopme, ¢ mpeacTaBICHUEM IPOYKTa TBOPUECKON NEITEIBHOCTH CTyleHTa. B kaduectBe popm u
METOJIOB KOHTPOJISI CAMOCTOSATEIHHON pabOThHI CTYJIEHTOB MOTYT OBITh UCIOJIB30BAaHBI CEMUHAP-
CKHEC 3aHATHA, KOJUIOKBUYMBI, 3a4CThl, TCCTUPOBAHHUE, CaAMOOTYCThI, KOHTPOJbHLBIC pa60TI>I u ap.
Kputepusmu orieHKH pe3ylbTaToB CaMOCTOSITENILHON pabOThI CTYIEHTA ABIAIOTCS: YPOBEHb OCBO-
CHHA CTYACHTOM yqe6H0ro Marepuaia, yMCHHA CTYACHTA UCIOJb30BATh TCOPETUICCKUC 3HAHUA
MIPY BHITIOJTHEHUH MHAWBUYaTbHBIX 3a/IaHUN; CPOPMUPOBAHHOCTH 00IIey4eOHBIX YMEHHUI; 000C-
HOBAaHHOCTH M YE€TKOCTh U3JIOKEHUSI OTBETA; OPOopMIIEHHUE MaTepHalia B COOTBETCTBUHU C TpeOOBa-
HuaAMH. [[11aH moAroToBKHU:

® U3YyYUTh COOTBETCTBYIOLIUN JEKIIMOHHBIN MaTepHal;

® U3Y4YUTh OCHOBHYIO JJUTEPATYPY IO TEME;

® U3YyYUTh JIONOJHUTEIBHYIO JUTEPATYPY 10 TEME,

¢ 0(hOpMUTH BHITIOTHEHHYIO PabOTy MMCEMEHHO WU B BUJIEC MPE3CHTAIIUU B 3aBUCHU-

MOCTH OT 3a/IaHUS,
® CJeJIaTh CTPYKTYPUPOBAHHBIE BBIBOJBL.

IHoaroroBka Kk 3auery
3ayer — 3TO MPOBEPOYHOE HCIIBITAHUE TT0 y4eOHOMY MpEeIMETY, CBOeOOpa3HbIi UTOTOBBINA pyOex
W3Y4YEHUs] JMCIUIUIMHBI, MO3BOJIIIONIMN JIydlle OINPENEINTh YPOBEHb 3HAHWM, MOJYYEHHBIN
oOyuaromuMmucs. Iy ycremHoi caaum 3aueTa CTYACHTHI JOKHBI TOMHUTH CIIeIyIolee:
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— K OCHOBHBIM TOHATHSM M KaTErOpUsIM HYXHO 3HAaThb ONPEIENCHMs, KOTOpble HEOOXOAUMO
MMOHUMATb U YMCTHb HNOSACHATH, — IIPU IHNOATOTOBKC K 3a4YCTy TpGGyGTCH IIOMHMO JICKIIMOHHOI'O
Mmarepuaiga, IMpPOYUTATh €LIe HECKOJIbKO YYEOHHMKOB IO JAUCUUIUIMHE, JONOJIHUTEIbHbIE
HCTOYHHUKHU, NPCHJIOKCHHBIC Ui HU3Y4YCHHA B CHHUCKC JIMTCPATYPbI;, — CCMHUHAPCKUC 3aHATUSA
CHOCOOCTBYIOT IOJIY4EHHUIO OoJiee BBICOKOI'O YPOBHS 3HaHMH M, KaK CJIEJICTBHE, MOIy4EeHHUE
3a4era;
— TFOTOBUTHCA K 3a4€Ty HYXHO HAYMHATH C NEPBOM JEKIUH U CEMHUHapa, a He BbIOMpaTh TaK
Ha3bIBAEMbIHl «IITYpMOBOH METOA», NpPU KOTOPOM MaTepuan 3aKperisieTcss B IaMATH 3a
HECKOJIBKO TIOCJIEHUX 4YacoB W AHEW mepex 3aderoM. lIpu oneHuBaHuM 3HAHUN CTYIEHTOB
IpenojaBaTesib PyKOBOJICTBYETCS, IPEXK/IE BCETO, CAEAYIOLUMU KPUTEPUIMHU:
— IPaBUJIBHOCTb OTBETOB Ha BOINPOCHI; — IMOJIHOTA U JIAKOHUYHOCTh OTBETAa; — CHOCOOHOCTh
NpaBWIbHO KBAMU(UIUPOBATh (AKTBI M OOCTOSTENHCTBA, AHAJIM3UPOBATH CTATUCTHYECKUE
JTAaHHbIE; — OPUCHTUPOBAHUE B JINTEPATYPE; — 3HAHUE OCHOBHBIX ITPOOJIEM yUEOHOM JUCIUIUINHBL
— IIOHMMAaHHUE€ 3HAYUMOCTH y‘ICGHOfI JUCHUIINIMHBI B CUCTCMEC,; — JIOTHUKA U apryMCHTHPOBAHHOCTDb
U3JI0KEHUs; — KyJbTypa oTBeTa. TakuM oOpa3oM, NpH NPOBEACHUM 3adeTa IperojaBaTellb
ylienseT BHUMaHUE HE TOJIBKO COJIEPKAHHUIO OTBETA, HO M (hOpME €ro U3JI0KECHUS.
[Ipu moaroroBke K 3adeTy HEOOXOAMMO OpPHUEHTHPOBATHCS HA KOHCIIEKTHI JIEKLUH, pabodyro
poTpaMMy JUCUUIUIMHBL, HOPMAaTUBHYIO, YI€OHYIO M peKOMEHAyeMylo uTeparypy. OCHOBHOE B
IIOArOTOBKE K CJade 3adeTa - 3TO NOBTOPEHHME BCErO0 MaTepuaja JHUCLUIUIMHBI, 110 KOTOPOMY
HeoOXoauMo caaBaTh 3a4eT. [Ipu moAroToBke Kk ciaye BeCb 00beM pabOThl HY>)KHO pacIpenesaTh
pPaBHOMEpPHO MO [JHSAM, OTBEIEHHBIM MJI IOATOTOBKHM, KOHTPOJMPOBAaTh KaKIbli JI€Hb
BBITIOJIHCHHE HaMEUEHHON paboThl. B mepuoj moAroToBKH CTYIEHT BHOBb OOpaIaeTCs K yxKe
U3ydyeHHOMY (IpoiiieHHOMY) yueOHOMy MaTepuaiy. [loaroroBka BkiIrodaeT B ceOs JBa 3Tama:
camocTosiTeNibHas paboTa B TEYEHHE CEMECTPa; HENOCPEJCTBEHHas IOATrOTOBKAa B JIHU,
IIPEIUIECTBYIOIHUE 3a4€Ty 10 TeMaM Kypca. 3adeT IPOBOAMUTCA IO BOIIPOCAM, OXBATHIBAIOLIUM
BECH HpOfIIIGHHI:IfI Marcpual JUCHUITIINHBI, BKJIIO4Yas BOIIPOCHI, OTBCICHHBIC JJIA
CaMOCTOSITENIbHOTO H3ydeHus. Jlns ycnemHod caaud ykasaHHble B pabouell mporpamme
Q)opMpreMHe KOMIICTCHIMUW B  PE3YyJIbTaT€ OCBOCHHA AWCHUILUIMHBI  JOJI’KHBI OBITH
IPOIEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4€TY HEOOXOIMMO HAYMHATH C MIEPBOM JIEKIIUH U IIEPBOT0
CEeMMHapa.
IToaroroBka npeseHTanuii:

® 3HAKOMMTHCS C TEMOM, LIENIBIO U 3a/1a4aMH ;

®  COCTaBMTb IUIAH NIPE3EHTALIMH COIVIACHO OCBOEHHOMY TEOPETUUECKOMY MaTepualy;

® [IPOM3BCCTU IMMOUCK B JICKIHMOHHOM MaTcpUalic, OCHOBHOH H HOHOHHHTGHBHOﬁ JIN-

Teparype (pakTHYecKoro Marepuaia o Teme;

® IIPOM3BECTH MOMCK WILTIOCTPATUBHOIO MaTepuasa B CETH "MHTEpHET",
® COCTAaBUTb NPE3ECHTALUIO IIPH NTOMOIIM criennanuzuposanHoro [10;
® COCTaBUTb JIOKJIAJ 10 MIUIFOCTPATUBHOMY MaTepually INpe3eHTalllN;
® OTpPENEeTUPOBATH NPE3EHTALUIO NIEPEN CAAUEH.
KoninoxkBuymsr:

® 03HAKOMHUTHCS C TEMOM U BONIPOCAaMH KOJJIOKBUYMa,

W3YYUTH JIEKIMOHHBIA MaTepHa,

W3YYUTH OCHOBHYIO JIUTEPATYPY IO TEME;

W3YYUTH JTOTIOJIHUTEIBHYIO JIUTEPATYPY TIO TEME;

HaIKCaTh OTBET Ha MPEIOKEHHBIH BOIIPOC;

00beM MUChMEHHOTO 0TBeTa OT 1 10 3 cTpaHuIl, BpeMst BEITOTHEHUS 10 30 MUHYT.

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsI OOJIBIIOC 3HAYCHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.
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WnauBuayanbHble KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DakTOpOM,
CIOCOOCTBYIONTUM HHIMBUyaTU3allii O0y4EHHUS U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IpernojaBaTesieM W O00yJarollUMCA WHBAJIWIOM WM JIUIOM C OrpaHUYCHHBIMU
BO3MO>KHOCTSIMU 3/I0POBBSI.

8. llepeuenbr MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJb3yeMBbIX NPH OCYLIEeCTBICHHH
00pa30BaTeJbLHOI0 MPOLEcca Mo AUCHUIINHE (MOYJII0).

8.1 llepevyeHb HH(POPMALHOHHBIX TEXHOJIOTHIA.

— KoHCynbTHpOBaHUE IOCPEACTBOM IEKTPOHHOM MTOYTHI.

— Mcnonp3oBaHue 3JIEKTPOHHBIX MIPE3CHTAIMNA IPY MPOBEICHUH JTa00paTOPHBIX 3aHATHIH.
— I'pynnupoBka HHPOPMALMOHHBIX TOTOKOB U 0OOMEH MH(pOpMaLUell TOCPEeICTBOM Mec-
CEHIKEPOB.

8.2 IlepeyeHb HEOOXOAMMOT0 IPOrPAMMHOI0 00ecredeHus .

/a

No moroBopa

HepequL JIMIECH3WMOHHOI'O IMTPOrpaMMHOTIO obOecrieyeHus

1

Ne77-ADD/223-D3/2017
Cornamenune Microsoft
ESS 72569510 ot
03.11.2017

Ne73-ADD/223-D3/2018
Cornamenune Microsoft
ESS 72569510
06.11.2018

Microsoft Windows 8, 10

Microsoft Windows 8, 10

No77-ADD/223-D3/2017
Cornamenune Microsoft
ESS 72569510 or
03.11.2017

No73-ADD/223-D3/2018
Cornamenne Microsoft
ESS 72569510 ot
06.11.2018

Microsoft Office Professional Plus

Microsoft Office Professional Plus

Jlor. Ne344/145 ot
28.06.2018

11O JJIA O6HapY)KeHI/I$I 1 IOKCKa TEKCTOBBIX 3aMMCTBOBAHUI B
y‘Ie6HLIX " HAaYYHBIX pa60Tax «AHTI/IHHaI‘I/IaT», Ha OOUH Irojg

KonTpakt Ne74-ADD/44-
®3/2017 ot 05.12.2017

Beccpquaﬂ JINLICH3 U CHCI_II/IaJII/IBI/IpOBaHHOFO MaTeMaTuyc-
ckoro [10 StatSoft Statistica

8.3I1epeyeHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynperanr [Lmtocy,
— «["apanT».

9. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAMMasi ISl OCylleCTBJIeHUsI 00pa3oBa-
TeJbHOI'0 NMPoIecca Mo JUCHHILIMHE (MOYJII0).

Ne

Bun pabot

MaTepI/IaHLHO-TGXHH‘IeCKOC obecrieueHue JUCIUITIINHBI (MOI[yJ'IH) 1 OCHAIICH-

HOCTbH
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.HGKIII/IOHHLIG 3aHATHUA

Aymuropun 422, 425, ocHalleHHbIE NPE3EHTALMOHHONW TEXHUKOH (IIPOEKTOp,
9KpaH, KOMIIBIOTEP/HOYTOYK, ay TMOCUCTEMA) M COOTBETCTBYIOIIUM POTPaMMHBIM
obecneuenneM (I10).

JlaGoparopHbic 3aHATHS

Aymutopust 412 ocHaeHHass MUKPOOHOJIOTHYECKHM 000pynoBaHneM (OakTepHo-
JIOTHS1), TPE3CHTAIlMOHHOM TEXHUKOH (IIPOEKTOp, JKpaH, KOMIBIOTEP/HOYTOYK,
ayJMocHcTeMa) U COOTBETCTBYIOIUM HporpaMMHbIM obecniedenneM (I10), HeoO-
XOJMMBIM JJa0OPaTOPHBIM 000PYAOBaHHEM.

I'pynmnoBele (MHANBUAY-
aJbHbIC) KOHCYIbTAILNH

Aymuropus 410, (kabuner)

Texymuit KOHTpOJb, | Ayautopus 412, 419.

MPOMEXYTOYHAs  aTTe-

cTanus

CamocrosarensHast pa- | KabuHer mims camocrosTenbHOI paboTs! 437, OCHANICHHBI KOMIBIOTEPHON TEXHH-
6ora KO ¢ BO3MO>KHOCTbBIO MOAKIIOUEHUS K ceTu «VHTEpHET», IporpaMMoil SKpaHHOI O

YBENUYCHUS M 00ECTICUCHHBIN JOCTYIIOM B AJICKTPOHHYIO HH()OPMAIIOHHO-00pa3o-
BaTEJILHYIO Cpelly YHUBEPCUTETA.

3an 6ubsmorteku KyOI'Y ocHalleHHBIH KOMIBIOTEPHON TEXHUKOI ¢ BO3MOKHOCTBIO
TIOJIKJIIOUEHHS K ceTH «/HTepHeT», MporpaMMoi 9KpaHHOTO yBEIHYECHUs U oOecIie-
YEHHBIH JJOCTYIIOM B 3JICKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNIbHYIO CPEay YHH-
BepcUTETa
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PELIEH3USA
Ha padovyI0 MPOrpaMMy MO JUCHUIIIIUHE
«MuKpOOHOIOTHS»
Harnpanyienus 35.03.08 — Bojanblie Onopecypchl U akBaKyJIbTypa

PaGouas nmporpamma no nucuurinae «MUKpoOHOIOrus» st CTYJIEHTOB OMO-
noruyeckoro pakynbrera PI'BOY BO "KyO0I'V" cocraBiiena B cooTBETCTBUU C Tpe-
ooBanusimu OepepansHoro ['ocygapcrseHHoro O6pa3oBaTeIbHOTO CTaHIApTa Tpe-
ThEro nokosieHus. [Ilporpamma cocTaBieHa B MOJHOM COOTBETCTBUU C TPEOOBaHH-
smu yaeOHoro 1utana o Hampasierus 35.03.08 — Boxnbeie Ouopecypcs 1 akBa-
KyJbTypa.

Pabouas mporpamMma mpeznonaraeT pacnpeesieHne TeM H U3y4eHue MaTepu-
aya mo pasnenaMm. [ paMOTHO CTPYKTypHpOBaHA, U OXBATHIBACT BCE aKTyaJbHBIC
HaIpaBJICHUS TI0 TUCITUTIIINHE HA CETOAHSIIHUNA ICHb.

Bce pazgenbr paboueit mporpaMMbl HampaBiieHbl Ha (GOpMHpPOBaHUE Tpedye-
MBIX CTaHJApPTOM KOMIIETEHIIUM, B IOJIHOM Mepe OTBEYAIOT TPEOOBAHUAM K pe3yJib-
TaTaM OCBOEHUS yueOHOoM nucuuruinibl B cootBeTcTBUM ¢ I'OC BO Tperbero no-
koJieHus. Kaxxapiit pasziesn nporpaMmbl pacKpbIBaET paccMaTprUBaeMble BOIPOCHI B JIO-
TMYECKOM TMOCIIEI0BATENILHOCTH, ONPENEIsieMOl 3aKOHOMEPHOCTSIMU OOyUYEHHSI CTY-
JICHTOB.

J11st 3aKpernieHus TEOPETUIECKUX 3HaHUH, (HOpMHUPOBaHUS TPEOYyEMbIX KOMIIE-
TEHIIUH, YMCHUH ¥ HABBIKOB CTYJCHTOB MPEIyCMaTPUBAIOTCS KaK ayIUTOPHBIC, TaK
¥ CaMOCTOSITEIbHBIC 3aHATHA. KOTMYECTBO ayIMTOPHBIX 3aHATHN U BHEAYTUTOPHON
paboTHI CTYAECHTOB COOTBETCTBYET TPEOOBAHUSIM yUeOHOTO TUIaHa.

KoHTpoJTs 1 OlIeHKa pe3yIbTaTOB OCBOSHUS YUSOHOUM TUCIIATIIIUNHBI OCYIIECTB-
JISTIOTCST B CTPOTOM COOTBETCTBHH C TPEOOBAaHUSAMH Y4EOHOTO TUTAHA IO JTUCITH-
mHe. Pa3zpaboTanHbie u mpeaaraeMbie B mporpamMme (JOpMBI B METOIBI, TTO3BO-
JISIIOT B TIOJIHOM MEpE OCYIIECTBIISATH KOHTPOJIb M OIICHKY Pe3yJIbTaTOB 00y4YeHUs
(copMUpOBaHHBIX KOMIETEHITNI, OCBOCHHBIX HABBIKOB U YMEHHM, YCBOSHHBIX 3HA-
HUM).

[lepedyeHb peKOMEHIyeMbIX YyUEOHBIX W3JIaHUW, UHTEPHET-PECypCOB, OCHOB-
HOM TUTEepaTyphl BKIIOYAET aKTyaJIbHbIE HUCTOYHUKH, K KOTOPHIM Y CTYJICHTOB UMeE-
€TCsl CBOOOTHBIN JTOCTYII.

Jlannas paboyvasi mporpaMMa MOXKET ObITh PEKOMEHI0OBaHA JIJIsl U3YYCHUS JTUC-
nuIiiHbl - «MukpoOuonorus» Ha OuonorndeckoMm ¢dakynprete PI'BOY BO
"KyoI'V".

Penienzent /

—— Y <~~~ Bonkosa C.A. 1oueHT kKaeapbl GHOTEXHOJIOIHH,
/ ounoxumuu u 6nopuszuku GI'bOY BO «Kybanckuii
rOCyapCTBEHHBIN arpapHbld YHUBEPCUTET
umenu U. T. TpyOununay
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PELIEH3USA
Ha padovyI0 MPOrpaMMy MO JUCHUIIIIUHE
«MuKpOOHOIOTHS»
Harnpanyienus 35.03.08 — Bojanblie Onopecypchl U akBaKyJIbTypa

PaGouas nmporpamma no nucuurinae «MUKpoOHOIOrus» st CTYJIEHTOB OMO-
noruyeckoro pakynbrera PI'BOY BO "KyO0I'V" cocraBiiena B cooTBETCTBUU C Tpe-
ooBanusimu OepepansHoro ['ocygapcrseHHoro O6pa3oBaTeIbHOTO CTaHIApTa Tpe-
ThEro nokosieHus. [Ilporpamma cocTaBieHa B MOJHOM COOTBETCTBUU C TPEOOBaHH-
smu yaeOHoro 1utana 1o Hampasienus 35.03.08 — Boxnbeie Ouopecypcs 1 akBa-
KyJbTypa.

Pabouas mporpamMma mpeznonaraeT pacnpeesieHne TeM H U3y4eHue MaTepu-
ana mo pasznenam. ['paMOTHO CTPYKTypHpOBaHa, U OXBATHIBAET BCE AKTyallbHbIC
HaIpaBJICHUS TI0 TUCITUTIIINHE HA CETOAHSIIHUNA ICHb.

Bce pazgenbr paboueit mporpamMMbl HampaBiieHbl Ha GOpMHUpPOBaHUE Tpedye-
MBIX CTaHJApPTOM KOMIIETEHIIUM, B IOJIHOM Mepe OTBEYAIOT TPEOOBAHUAM K pe3yJib-
TaTaM OCBOEHUS yueOHOoM nucuuruinHbl B cootBeTcTBUM ¢ DI'OC BO Tperhero no-
koJieHus. Kaxxapiit pasziesn nporpaMMbl pacKpbIBaeT paccMaTprUBaeMble BOIIPOCHI B JIO-
TMYECKOM TMOCIIEI0BATENILHOCTH, ONPENEIsieMOl 3aKOHOMEPHOCTSIMU OOyUYEHHSI CTY-
JICHTOB.

J11st 3aKperieHns TEOPETUIECKUX 3HaHUH, (HOpMUPOBaHUS TPEOYyEMbIX KOMIIE-
TEHIIUH, YMCHUH ¥ HABBIKOB CTYJCHTOB MPEIyCMaTPUBAIOTCS KaK ayIUTOPHBIC, TaK
¥ CaMOCTOSITEIbHBIC 3aHATHA. KOTMYECTBO ayIMTOPHBIX 3aHATHN U BHEAYTUTOPHON
paboTHI CTYJICHTOB COOTBETCTBYET TPEOOBAHUSIM yU4EOHOTO TUTaHA.

KoHTpob 1 Ol1eHKa pe3ynbTaTOB OCBOSHUS yUSOHOUM TUCIIATIIIMHBI OCYIIECTB-
JISTIOTCST B CTPOTOM COOTBETCTBHH C TPEOOBAaHUSAMH Y4EOHOTO TUTAHA IO JTUCITH-
mHe. Pa3zpaboTanHbie u mpeaaraeMbie B mporpamMme (JOpMBI B METOIBI, TTO3BO-
JISIIOT B TIOJIHOM MEpE OCYIIECTBIISITh KOHTPOJIb M OIIEHKY Pe3yJbTaTOB 00y4YeHUs
(copMUpOBaHHBIX KOMIETEHITNI, OCBOCHHBIX HABBIKOB U YMEHUI, YCBOSHHBIX 3HA-
HUM).

[lepedyeHb peKOMEHIyeMbIX YyUEOHBIX W3JIaHUW, UHTEPHET-PECypCOB, OCHOB-
HOM TUTEepaTyphl BKIIOYAET aKTyaJIbHbIE HUCTOYHUKH, K KOTOPHIM Y CTYJICHTOB UMeE-
€TCsl CBOOOTHBIN JTOCTYII.

Jlannas paboyvasi mporpaMMa MOKET ObITh PEKOMEHIOBaHA JIJI U3YUCHUS HC-
nuIiiHbl - «MukpoOuonorus» Ha OuonorndeckoMm ¢dakynprete PI'BOY BO
"KyoI'V".

Penienzent

o \//%/L’—’7 [Tpodeccop kadenprr Ouonoruu u

skonoruu pacrenuid ®I'bOY BO KyoI'y
noktop omonornuecknx Hayk C.b. KpuBopoTon
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