OHTeIbCCKUM TEXHOIOTHUECKUH MHCTUTYT ((pruinain) ¢enepaibHOro rocy1apcTBeHHOTO
OIO/DKETHOTO 00Pa30BaTEIBLHOTO YUPESKICHUS
BBICIIIETO 00pa30BaHuUs
«CapaToBCKHil TOCYJapCTBEHHBIN TeXHUYECKUI yHUBEepcUuTeT uMeHu [arapuna FO.A.»

Kadenpa «EctecTBeHHbIE 1 MaTeMaTHUYECKHE HAYKH»

PABOYAS ITPOT'PAMMA
o nquciuiumae b.1.3.13.2 «Dnunemuonorus
HanpasieHnue moaroroBku
20.03.01 «TexHochepHas 6€30MaCHOCTH
[Tpoduib: «3ammTa B UYpe3BbIYANHBIX CUTYAIHUSX, IPOMBILIUICHHAS U TIOXKapHasI
0e30macHOCTb, OXpaHa TPyAa»

dbopMma oOyueHus — 3a09HAS
Kypc — 5

cemectp — 9

3a4ETHBIX CIIUHUIL — 5

4yacoB B Hezeno — 4

Bcero yacos — 180

B TOM YHCIIE:

JIEKIuu — 8

MPAKTUYCCKHUE 3aHITUS — HET
nabopaTtopHble 3aHsaTHSI — 10
camocTosiTeNbHas padoTta — 162
3a4eT — HeT

aK3aMeH — 9 cemecTp

PI'P —Her

KypcoBasi paboTa — HeT
KYPCOBOM IPOEKT — HET
KOHTpPOJIbHAs paboTa — 9 cemecTp

Paboyas nporpamMma oOcyxaena Ha 3aceganuu kadenpsi EMH

«27» __wong 2022 rona, nmpotokos Ne 9
3aB. kabenpoit & - v ~ /Xununa E.B./
Paboyast nporpamMma yTBepkaeHa Ha 3acenanun Y MKH

«27» __wmonsg 2022 ropma, ,~ npoTokosa Ne 5
IIpencenatens YMKH é’%ﬁ” ~ / XKununa E.B./
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1. lleaun 1 32724l OCBOEHHSN JUCHUILIHHBI

HeasiMmu mnpenofaBaHus AUCHUIUIMHBL «OMUAEMHUOJIOTHSY SBISAIOTCS (OPMHUPOBAHUE
3HaHUM O cTpoeHuH, (u3Monoruu, OHOXUMHYECKUX M TE€HETHMYECKHUX OCOOCHHOCTAX
MHUKPOOPTIaHU3MOB, MPEJCTABICHUNA 00 MX Y4acTUH B (POPMHUPOBAHUM YCIOBHH OKpY’KalOIIeH
cpelbl, BIMSHUM Ha KauyecTBO JKM3HM YEJIOBEKa, O crocodaXx HX IMPUMEHEHUs B
IIPOU3BOJCTBEHHOM ACATEIBHOCTH.

3aga4yu M3y4eHHs IUCLMIUIMHBL OCBOCHHE TEOPETHYECKHUX IIOJIO0XKEHUM COBPEMEHHOMN
MHUKPOOHOJIOTHH, BKITIOYAIOIINX KIACCU(PHUKAIMIO U CUCTEMAaTHKY MUKPOOPTaHU3MOB, aHATOMUIO
U (U3NOJOTHI0 MUKPOOHOM KIJIETKH, I'€HETUKY M OMOXUMHIO OaKTepuil, paclpOCTPaHEHHOCTh
MUKPOOPraHU3MOB B IPUPOJE, UX B3aMMOJEUCTBHUE C JAPYTMMH OPraHU3MaMU U C YEJIOBEKOM,
MCII0JIb30BAHNE MUKPOOPIraHU3MOB B IPAKTHUYECKOM AEATEIbHOCTU YEJIOBEKA; 03HAKOMIICHHE C
METOJaMH BBIJCTICHUS, UACHTU(DHUKAIMY U KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

2. Mecto qucuumiiMHbl B ctpykrype OOII BO

JucrunamHa «ONMHUIEMHOJIOTHS» OTHOCHUTCS K JUCHUILIMHAM 1o BbeIOOpY. Hayka,
W3y4YaroIas MHUKPOOPTaHU3MBI UX CHCTEMATHKy, MOP(}OIOrHio, (U3NOIOTHIO, OMOXUMHUIO,
HACJIEJACTBEHHOCTh M HM3MEHYMBOCTb, PACHPOCTPAHEHHE U POJb B KPYrOBOPOTE BEIIECTB B
npupoje, mpakTuyeckoe 3HaueHue. Kypc 6asupyercs Ha 3HAHUSAX, MOJYYCHHBIX CTYICHTAMH B
00JacT  €CTECTBEHHO-HAYYHBIX H COLMAJbHBIX JUCHHUIUIMH. ba3oBble  JTUCHUIUIMHBIL:
«Matematukay, «Pusukay, «XHUMHI», «ODKOJOTUA», «DPH3H0IOrUs UenoBekay, «Meauko-
OMOJIOTMYECKUE OCHOBBI OC30IIACHOCTH KU3HEICATSILHOCTH Y. [IproOpeTeHHbIC 110 TUCIUILINHE
3HAHUST HEOOXOAWUMBI 1T  OCBOCHHUS JUCHUIUIMH  CHEHUAIM3alUM M MPOXOKICHUS
KBATM(UKAIIMOHHON ITPAKTHUKH, BHITTOJTHCHHUS OaKaJaBpCKUX padoT.

3. TpeGoBaHus K pe3yJIbTaTaM OCBOCHUS JUCHUIIMHBI

N3yuenne JUCIHATUINHEL HAaIpaBJICHO Ha ¢dopMupoBanue CIEIYIOIIUX
npogeccuoHAIbHbIX KOMIIETEeHIHIA:

ITK-20 -crmocoOHOCThIO MPUHUMATh YYaCTUE B HAYYHO-MCCIEAOBATEIBCKUX pa3paboTKax
no npoduiIlo MOArOTOBKH: CHUCTEMAaTH3UPOBATh HHQPOPMAIMIO IO TEeMe HCCIeA0BaHUH,
IPUHUMAThH Y4acTHE B dKCIIEpUMEHTAX, 00padaThIBATh MOJIyYE€HHbIE JaHHBIE;

[TK-22 - cnocoOHOCTBIO KCIONIB30BAaTh 3aKOHBI M METOJbI MAaTEMAaTHUKH, €CTECTBEHHBIX,
TYMaHUTapHbBIX U SKOHOMUYECKUX HayK MPHU PELIEHUHU MPOPECCUOHANbHBIX 3a/1a4.

CTyaeHT 10J1KeH 3HATD:
COBPEMEHHYIO KJIaCCU(PUKALIMIO U CUCTEMATUKY MUKPOOPTaHU3MOB;
WX aHATOMHIO U (PU3HOJIOTHIO;
OCHOBBI OMOXUMHH U T€HETUKH MUKPOOPTaHU3MOB;
npaBuiia paboThl C MUKPOOPIaHU3MaMH, METO/Ibl UX BBIIEICHUS U KYJIbTUBUPOBAHMUS;
00J1aCTH IPUMEHEHHSI B TEXHOJIOTHSIX.

CTyeHT 10JI:KeH yMeTh:
IpaMOTHO paboTaTh B MUKPOOHOJIOTHYECKOH J1abopaTopuu, coOIt0aas yCIOBHUs CTEPUIBHOCTH,
u3ydarb Mopdosoruio u GpusnoIoruyeckre 0CoOOEHHOCTH OAKTEpUaNIbHON KYJIbTYphl, HAXOIUTh
UHOPMALIMIO B Pa3IMYHBIX UCTOUYHUKAX, AaHAJTH3UPOBATh €€ U YCTHO MPECTABIATh, UCIIONb3YS
MYJIbTUMEININHBIE CPEACTBA.

CTyneHT 10JI2KeH BJIaJeTh!
HaBbIKAMU PA0OTHI Ha COBPEMEHHBIX MPHOOpax MHUKPOOMOJIOTHYECKON J1abopaTopuu, HUMETh
HAaBBIKM IIPOBEJEHUS DKCIEPUMEHTAIbHBIX MCCIEN0BAaHUN M YCTHON NPE3EHTALUU PE3YJIbTaTOB
HCCJIEIOBAHMUS.



4. PacnipesiesieHre TPYA0EMKOCTH (4ac.) TUCHUIJIMHBI 110 TEMAaM ¥ BHIAM 3aHSITHIl

Ne Ne Ne HaumenoBanue Tembl Yacel
MOJy- | HEZIeNIU [TeMBI
st Bcero |JIekuuu| Jlabopa- |[Ipaktu{ CPC
TOpPHBIE | YECKUE
1 2 3 4 5 6 7 8 9
7 cemecTp
1 1 1 Mukpoopranu3mbl Kak 0a30BbIi 14 1 2 - 11
KOMIIOHEHT OHOC(epsbl
2 2,3 2 ITpokapuoTnyeckas KieTka 32 1 - - 31
3 45 3 Poct u nutanre MuUkpo6oOB 37 1 4 - 32
4 6-8 4 MeTab0s113M MUKPOOPTaHU3MOB 25 1 2 - 22
5 9,10 5 BrorexHonmorus — BakHEHIIAs 23 1 - - 22
MIPOU3BOIUTEINIbHAS CHJIA
6 11,12 |6 MuKpoopraHu3Msbl B 14 1 2 - 11
OMOTEXHOJIOTHYECKOM
MIPOU3BOJICTBE
7 13-15 |7 PactutenbHble U KUBOTHBIE 12 1 - - 11
KJIETKH — OOBEKTHI
OMOTEXHOJIOTUH
8 16 8 ['eHomuKa 23 1 - 22
Bcero 180 8 10 - 162
5. Conep:xaHue JeKIMOHHOIO Kypca
Ne Bcero Ne Tema nexknuu. Bonpockl, oTpadarbiBaemMbie HA YyeOHo-
TEMBI | YacOB | JICKIIHH JIeKIH U METOINIECKOE
o0ecrnieueHue
1 1 1 PaznooOpazue  ¢opm  xu3HHM Ha  3emue. 1-9
CoBpeMeHHbIE TPEACTABICHUS O TMOJIOKEHUU
MHUKPOOPTaHU3MOB B MHpe >XuBoro. CpaBHECHHE
JyKapuoT W MpokapuoT. Apxebakrepun. [Ipeamer
M 3a7a4d MHKPOOHMOJIOTUH, KpaTKas HUCTOPHS ee
pa3BUTHA. HeoOxomumocthb BO3HUKHOBEHUS
OMOTEXHOJIOTHH KaK HayKH M €€ MECTO B CHCTEME
HayK O KH3HU Ha 3emie.
2 1 1 OcHoBHbIE MpPU3HAKH, OTJIMYAIOLIUE 1-9
MIPOKAPUOTHUYECKYIO KIIETKY OT 3YKapHOTHYECKOM.
dopmMa W XUMHYECKHA COCTaB  IPOKAPHOT.
baktepuanbaoe sanpo. Ero crpoenue u QyHKIMH.
Huronnazma u memOpansl. Pubocomsl. Okpacka
Oakrepuii mo wmerony I'pamma. UW3ydenue
OCHOBHBIX  CTPYKTYPHBIX  €IWHUIL.  benkw,
YTJIEBOIbI, JTUMHIBI, JKUPHIL.
3 1 2 Turet MMATAHUS. OCHOBHBIC HWCTOYHUKH 1-9
OpPTaHUYECKUX BEIIIECTB, Makpo- u
MHUKpPO3JIeMeHTOB.  [loCTyIieHHe  MUTATebHBIX
BEIIECTB B KJIETKY: MACCUBHBIN MIEPEHOC, aKTUBHBIN
TpaHCIOPT, (aromwmro3, MNHUHONHWTO3. PocTt B
[IEPUOAUYECKOU KYJBTYpE. Pocr B
Henepuoandeckon Kynbrype. BnusHue dakrtopos




OKpy)Xarollled cpeipl Ha IKU3HEAEATEIbHOCTH
MUKPOOPTraHU3MOB:  BJIAXXHOCTb, KOHIICHTPALIUS
pacTBOpeHHBIX coJed, peakuuss cpensl  (pH),
temneparypa. OTHOIIEHWE MUKPOOPIaHHU3MOB K

KHCJIOPOY, COJTHEYHOM paguanuu u
AQHTPOIIOTCHHBIM W3ITYy4CHUSIM.
MukpobocTaTuueckue H MHUKPOOOITHIHBIC
BCIICCTBA.

OOMeH BemecTB Kak COBOKYHMHOCTh peaKIui
karabonu3ma u anabonu3ma. CriocoObl MOTYYEHUs
MHUKpPOOPraHU3MaMH1 SHEPTuu. A3poOHOE TBIXaHUE.
AHa’pobHOe jpixaHue. bpoxenwe. AspoOHOE
OKHCJIEHHE OpraHuYecKuX BemecTB. [IpakTiuueckoe
UCIIOJIb30BAHUE ITHX IPOIIECCOB, UX 3HAYCHHE B
OYHCTKE TEXHOTCHHBIX TIOTOKOB M OOBEKTOB
OKpyKaromel cpensl. AHa’poOHOE OKHCIIEHUE

OpPraHUYECKUX BEIIIECTB. AHaspobHOe u
kapOoHaTHOe JbixaHue. HenonHoe oxucinenue
OpPraHUYECKUX cyOCTpaToB. Oxucnenue

HEOpPTraHWYeCKuX  coenuHeHuid.  DoToTpodHbIE
MHUKpOOprann3Mbl. OcoOeHHOCTH OaKTepUabHOTO
¢orocunTe3a. CHHTE3 OCHOBHBIX KOMIIOHEHTOB
KJIETKHU. O6pa3zoBaHue MUKpPOOpPraHu3MaMu
OMOJIOrMYECKH aKTUBHBIX BELLIECTB.

1-9

Omnpenenenue GMOTEXHOJIOTHH, €€ 3a1a4H, METO/IbI,
OOBEKTHI. Crpykrypa THIIOBOM
OMOTEXHOJOTMYECKOH  CHCTEeMBI:  cyOcTpaT |
MPOJYKT, OMOJOTMYECKHI areHT, TEXHOJOTUs U
pexxuM.  TpagulMOHHBIE  BHIBI  CBIpbS U
MEPCIIEKTUBHBIE JJIi OMOTEXHOJIOTUU CYOCTpaThl.
[TpuHIMIBI nelcTBus U KOHCTPYKLIUU
OMOpeaKkToOpoOB:  JTaOOpaTOpHBIE, TMUJIOTHBIE W
IIPOMBIIIJICHHbIE OMOPEAKTOPBI.

1-9

0,5

CrniocoObl KylIbTUBUPOBAHUS: IEPUOAUYECKOE,
HENpepbIBHOE, TOBEPXHOCTHOE, INTyOMHHOE,
TBepaodazHoe. TexHomorus OMocuHTE3a
aMHMHOKUCIIOT, aHTUOMOTHKOB. OCHOBBI
OMOTEXHOJIOTHH (PEpMEHTATUBHOIO FMIPOJIN3a
nesrono3sl. [lonydyenue rimroko3a-gppykTo3HbIX
cuponoB. Co3/laHre MUKPOOOB-TIPOIyLIEHTOB
CEJIEKIIMOHHO-TEHETUUECKUM MeTOI0M. I 'eHHO-
MHXEHEPHOE MOJIy4eHHE MUKPOOOB-TIPOAYLIEHTOB.
ITpon3BoICTBO NMUIIIEBBIX OEIKOB U AMUHOKHCIIOT.

1-9

0,5

[Ipon3BoaCTBO BUTAMHMHOB M  aHTHUOMOTHUKOB.
[Ipon3BoaCcTBO OMOJIOTMYECKH aKTUBHBIX OEIKOB U
TOPMOHOB (MHCYJIMH, TOPMOH pOCTa, KOPTH30H,
uHTephepoH, UHTepyelkuHbl). buoTexHomoruu,
OCHOBaHHbIE Ha TMOJIYYEHUH U HCIOJIb30BAHUU

(bepMeHTOB (muBOBapeHwue, xJieOoTeYeHue,
ChIpoBapeHue W  np.) buomerpamanus u
OMOKOHBEPCHSI. buoreorexnomnorusi.

buosneprorexnosnorusi. buocencopsl.




7 1 I'eneTnyeckas TpaHchopmarus pacTeHuH. 1-9
YcroitunBocTh K repOummuaM. YCTOWYHBOCTh K
HacekoMbIM. PacteHus — npousBoauTenn OENKOB
KUBOTHOTO  TPOUCXOXKACHUS  (HE3aMEHHUMBIE
AMUHOKHCIIOTBI,  SHKe(amuH, MOHOKOHAaJIbHbIE
MMMYHOTJIOOYTHHBI, OeTa-uHTep(depoH, BaKIMHA
MPOTUB XOJIephl). TpaHCTEeHHbIE pACTECHUS —
MIPOU3BOJUTENIN  KUPOB U IOJINCAXApUIOB.
N3meHeHne CBOMCTB CEIbCKOXO35MCTBEHHBIX H
TeXHUYECKUX  pacteHuil. Kymbrypa  KJIETOK.
Kamnycel. Kretku >KUBOTHBIX — MPOAYLEHTHI
OMOJIOTMYECKH aKTUBHBIX BEUIECTB (IPUTPOIOITHH,
dakTop cBepreiBanus kpou VIII, wuHCynuH,
AHTUTPUIICUH, OCJIOK BUpyca Trematuta 8,
WHTEPJEHKUHBI,  MHHOKJIOHAJIbHBIE  AHTHUTENA,
anturensl  Bupyca  CIIM/.).  Tpancrennsie
xuBoTHbIe. [Tonoxenne nen B Poccun. Onacenust.
8 1 Uctopus MIPOYTEHUS reHomMa YeJloBeKa. 1-9
PesynbTarsl UCCIIeIOBAHUS. KnonupoBanue
yenoBeka. ['eHernueckuit r1py3. Omnacenuss u
nepcnektuBbl. [lepcnektuBel. Bupyc CIIMJA u
ero npoucxoxaeHue. KuzHeHHbli nuka BHUY.
[Tyt npodunakTuku U JeYeHUs.
Bcero 8
6. IlepeueHnb 1a00PATOPHBIX 3aHATHIA
Ne Bcero Ne 3ansaTus HanmenoBanue 1ab0paTopHBIX VY4ebHo-
TEMBI 4acoB pabot METOJINYECKOe
obecrieyeHne
1 1 1 Muxkpobuonornueckas 10
naboparopusi. MUKpOCKOMHS.
1 1 1 Muxkpobuonornyeckass TeXHUKa U 10
amnmaparypa. Crepunuzarusi.
[Ipurorosnenue MUTATETbHBIX
cpen.
3 1 2 Dopmel MHUKPOOPTaHNU3MOB. 10
[IpocToii MeTo OKpalMBaHMUS.
3 1 2 Mertoanl u TEXHHUKA 10
KYJTbTUBHPOBAHUS
MHUKPOOPTaHU3MOB Ha
MUTATENbHBIX CPe/Iax.
3 2 3 Onpenenenue BUJIA 11
MHUKPOOPTI'aHU3MOB.
4 2 4 Metoael  MHUKpPOOHOJIOTHMYECKOTO 11
UCCIIEIOBAaHMsI BOJBI, BO3IyXa M
TTOYBBI.
6 1 5 MomnodHoKuCI0€ OpokeHue. 11
[TpuroroBnenne npenapara
MOJIOYHOKHCJIIBIX OaKTepHil.
MacnsiHokucioe OpoxeHue.
[TpuroroBnenue mpernapara




MacJITHOKHUCIBIX OaKkTepuit
6 1 3) CrniuproBoe 6poxenue. Jpoxoku u 11
MX CBOMCTBA.
Bcero: 10

7. lIpakTHYeCcKHUe 3aHATHSI
y4eOHBIM IIJIAHOM HE MPEIYCMOTPEHO

8. 3ana}mﬂ JJIS1 CAMOCTOATEIbHOM paGOTBI CTYACHTOB

CamocTtosTenpHass paboTa OCYIISCTBISCTCS WHIANBUAYAIBHO W SIBISETCS 00s3aTelnbHOU,

onpez[en;nomeﬁ IMOATOTOBKY CTyA€HTAa K TEKYIIMM CEMHHApPCKUM

3aHATHAM. bammibl,

MOJTyYEHHBIC CTYJSCHTOM IO pe3yJibTaTaM ayIUTOPHOW paboThl, (GOPMHUPYIOT PEHTHUHTOBYIO
OIICHKY TEKYIIIeH yCIIeBAeMOCTH CTYICHTA.
Jlist 3aKkperuieHds W CHUCTEMaTH3allui 3HaHWH, 00s3aTeIhbHOW CaMOCTOSATENbHON paboToi
SBJISICTCSI 00pabOTKa JIEKIMH (JOTOJTHEHHE) C TMOMOIIBI0 YU4eOHBIX MOCOOUH IO TUCIUIIINHE U
MOJIFOTOBKA JIOKJIAJIOB K BBICTYIJICHUIO HA CEMUHAPE.

No Bcero 3amanusi, BOMPOCHI, JUIsl CAMOCTOSITEIbHOTO U3YUCHUS VuebHo-
TEMBI 4acoB (3amanus) METOMYECKOE
o0ecrnieyeHne

1 2 3 4

1 11 Hcropus pazButust MukpoOuonoruu B Poccun. 1-9
Y4eHble-MUKPOOHOJIOTH.

2 11 Knaccudukanus 6akrepuii. QOTOCHHTE3UPYIOIINE 1-9
6akrepun otnena Gracilicutes.

2 10 ApxebakTepu - ApEeBHEHIIINE KUTEIU 3eMITH. 1-9

2 10 Ponb mnano6akTepuii B )KM3HU YEJIOBEKA M )KMBOTHBIX. 1-9

3 10 Mukpockonuyeckue rpudbl, Kiaccudukanus, 1-9
Mop¢oJornueckue U (pu3noJ0rHIecKue 0COOEHHOCTH.

3 11 Knaccudukanus npocreiimux. 1-9

3 11 Bupycs! u npuonsl. CBolicTBaM BUPYCOB, IPUOHOB. 1-9
3aboneBanus, BEI3BaHHLIE JAHHBIMUA OMOJIOTMYECKUMU
areHTaMu.

4 11 Oco60 onacusie nundeknun. Ucropudeckue GhakTol 1-9
SMUJIEMUHN

4 11 Bunel u MexaHu3mMbl UMMyHHTETA. FIMMyHHAas cuctema 1-9
YeJI0BeKa

5 11 buorexHonornueckue npouecchl Ha OCHOBE 1-9
MOJIOYHOKHCIIOTO OPOXKEHUS

5 11 buotexHonoruu B nepepaboTKe 0TX0/10B 1-9

6 11 MuKpoOpranu3Msl B OpraHu4eCKOM CUHTE3E 1-9

7 11 TpaHCreHHBIE PACTEHMS - IPOU3BOINUTENN LIEHHBIX 1-9
POAYKTOB

8 11 ['enHas nHXeHepus — OCHOBA COBPEMEHHOM 1-9
OMOTEXHOJIOTHH

8 11 [TpoGemb Onotoruueckoit 6e3onacHoctn Poccun 1-9

Bcero 162

Bupasl: npopa®oTka KOHCIIEKTOB JIEKIIMIA; MOATOTOBKA K J1a00OPaTOpHBIM pabOTaMH; MOJArOTOBKA
BOIIPOCOB JUIsI CAMOCTOSITEJILHOTO M3y4YeHHs; MOAr0TOBKA K 3k3aMeHy: rpaduk koHtposs CPC,
(mo pemenuto xkadenpst Y MKH).




9. PacueTrHo-rpajduueckas paéora
y4eOHBIM TUTAHOM HE MPETYCMOTPEHO

10. KypcoBas padora
y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO

11. KypcoBoii mpoekT
y4eOHBIM IIJIAHOM HE MPETYCMOTPEHO

12. ®oHj OLEHOYHBIX CPECTB /IJIsl MPOBEAEHUS MPOMEKYTOUHOI aTTecTaluu
00y4aoIMXCH M0 JUCUMILIMHE (MOTYJII0)

B nporecce ocBoeHust 00pa3zoBaTenbHOM MporpaMmbl y 00y4daromierocs B Xoe U3yueHust
JTUCITUTUIAHBI TOJKHBI COPMUPOBATHCS MTPO(dhecCHOHATEHBIC KOMITETESHITHH:

HNunekc DopmyIIUpOBKa:
[1K-20 CIIOCOOHOCTh NPHUHUMATh Yy4YacTHE B HAYYHO-UCCIEIOBATEIbCKUX
pazpaboTkax 1O MPOQPIII0 MOATOTOBKH: CHUCTEMAaTH3UPOBATH
nHpOpMaIIMI0O TI0O TEME UCCIEeIOBaHUM, NPUHUMATh Yy4acTHUE B
HKCIIEPUMEHTax, 00pabaThIBaTh MOJYUYCHHBIC TaHHBIC
Crynenu OTauuuTeNnbHbIC TPU3HAKT TexHonoruu CpencTBa 1 TEXHOJIOTUH
YpOBHEM dbopMupoBaHUs OLICHKH
OCBOCHHS
KOMIIETEHIIUHN
[Toporossilii 3Harth: METOANKHU Jlexuun, 3HaeT OCHOBHbBIE METOAUKHU
(YnoBieTBOpU- | IPOBEICHUS Hay4HO- | JJaDOpaTOpHBIEC | MPOBEICHUS Hay4HO-
TEIbHBIN) UCCIeoBaTeNbCKux paboT | pabotel, CPC | uccienoBaTeNnbCcKuX — padoT
10 MUKPOOHOJIOTHH 0 MHUKPOOMOJIOTUH, HO HE
Ymerb: AHanuzupoBaTh U HAaXOIUT BEPHOTO OTBETA Ha
OIUCHIBATH pe3ynbTaThl BOIIPOCEBI
MUKPOOHOJIIOTUYECKOTO Ymeer ¢uxcupoBarb
AKCIIEPUMEHTA, JIeNaTh pe3yJIbTaThl
BBIBOIBL. MUKPOOHOJIOTUYECKOTO
Baagers: HABBIKAMH SKCTIEPUMEHTa, HO JelaeT
BBITIOJTHEHU S OIINOOYHBIE BBIBO/JIbI
AKCIEPUMEHTAIBHON Bianeer HaBbIKaMH
paboThl MO CTaHIAPTHOU BBITTOJTHCHU S
METOJIHKE. AKCTIIEPUMEHTAILHON PabOTHI
0 CTaHAAPTHOM METOAMKE
npu KOHCYJIbTAITUN
MIPEno1aBaTellsl.
[IponBunyThlli | 3HATH: METOAUKHN 3HaeT OCHOBHBIC METOIMKHU
(xoporto) MIPOBEICHUS Hay4HO- MIPOBEICHUS Hay4HO-
HCCIIEIOBATEIbCKUX PadOT HCCIENO0BATENIbCKUX ~ padoT
0 MUKPOOHOJIOTHH 0 MUKPOOHOJIOTHH,
YmMmerb: AHanu3upoBaTh U Ymeer OITACHIBATh
ONUCHIBATh pe3yabTaTh pe3yabTaThl
MHUKPOOHOJIOTHYECKOTO MHKPOOHOJIOTHIECKOTO
HKCIIEPUMEHTA, JienaTh JKCIEPUMEHTA, JIeNIaTh




BBIBOJIBI. BBIBOJIBI.
Baanern: HaBBIKAMU Biaajgeer HaBBIKAMU
BBIIIOJIHEHUS BBIIIOJIHEHU S
JKCIIEPUMEHTAIBHON DKCIIEPUMEHTAILHON
paboThl MO CTaHIAPTHOM paboTel MO CTaHJAPTHOMN
METO/IHKE. METO/IMKE.
Bricokuit 3HaeT rpaMOTHO OOBSCHSET
3HaTh: METOJIUKHU
(oTIM4HO) METOJIUKU MIPOBEICHUS
MIPOBEICHUS Hay4HO-
Hay4HO-UCCIIEI0BATEIbCKUX
UCCIICIOBATEIILCKUX PAbOT
paboT Mo MUKPOOHOIOTUI
0 MUKPOOUOJIOTHH
Ymeer CaMOCTOSITEIIBHO
Ymerb: AHanusupoBaTh U
aHAJIM3UPOBAThH U OMUCHIBATH
ONUCHIBATh pe3ynbTaThl
pe3yabTaThl
MUKpPOOHOJIOTHYECKOTO
MHUKPOOHOIOTHYECKOTO
JKCIIEPUMEHTA, JienaThb
JKCIEPUMEHTA, JieNaTh
BBIBOJIBI.
000CHOBaHHBIC BBIBO/IBI.
Baaners: HaBbIKAMU
Baageer orTnuuyHBIMM @ U
BBITIOJIHCHUS
. YBEPEHHBIMHU HaBBIKAMH
AKCIIEPUMEHTAILHON
. BBIIIOJIHEHU S
paboThl MO CTaHJIAPTHOMN .
9KCIIEPUMEHTAIILHON paboThI
METO/MKE. .
110 CTAHJIAPTHON METOJIUKE.

HNunekc DopmyIUpPOBKA:

[1K-22 CIIOCOOHOCTh  UCHONB30BaTh 3aKOHBI M METOAbl MaTeMaTHKH,
€CTECTBEHHBIX, TYMAaHUTAPHBIX H OKOHOMHUYECKHMX HayK IpHU
penieHnu npohecCHOHATBHBIX 3a7a4

Crynenu OTnnuuTenbHbIE TPU3HAKU TexHonoruu CpencTBa 1 TEXHOJIOTUH
YpOBHEM dbopmupoBaHUs OILICHKU
OCBOEHUS
KOMITETCHIINH
[Toporossiii 3HaTh: METO/BI BBIIEICHUS Jlexuun, 3HaeT OCHOBHBIE METObI
(ynoBnerBopu- | u KYJIbTUBUPOBAHUS | JTAOOpPATOPHBIE | BBIACICHUS u
TeIbHBIN) MHUKpPOOPTaHU3MOB; pabotsl, CPC | KynbTHBUpOBaHUS
o0nacTu TNpUMEHEHHs B MUKpPOOPTaHHU3MOB; 00J1acTU
OMOTEXHOJOTHSX, MIPUMEHEHUS B
OMOXMMUYECKHE  OCHOBBI OMOTEXHOJIOTHSIX,
OMOTEXHOJIOTHYECKUX Ymeer HCII0JIb30BaTh
MPOIIECCOB. OCHOBHBIE
Ymers: HCII0JIb30BaTh SKCIIEPUMEHTAIIbHbIE
OCHOBHBIC METO/IbI
AKCIIEPUMEHTAIIbHBIE MUKPOOHOIOTUYECKUX
METO/IbI HcCce0BaHUN npu
MUKPOOHOIIOTUYECKUX KOHCYJIbTAIIN
HCCTIEIOBaHUH. Mpeno1aBaTeis,
Baagern: HaBBIKAMU Baaneer HaBBIKAMU

CTepUIM3alluud TOCYAbl U
cpell, KyJIbTUBHUPOBAaHUS U
MHUKPOCKOITMYECKOTO
MCCIIEJOBAHMUSI
MUKpPOOPTaHU3MOB.

CTCpUIIN3aluU TIOCYyJAbl H

cpel, KYJIbTUBUPOBAHHUS U
MHUKPOCKOITHYECKOTO
UCCIIEIOBaHMS
MUKpPOOPTaHHU3MOB 1o

MNpeaAOCTABJICHHBIM




IIponBUHYTBII
(xoporo)

3HaTh: METO/IbI BEIJCICHUS
u KYJIbTUBUPOBAHUS
MHUKPOOPTaHU3MOB;
obsacTd NpPUMEHEHHUS B
OMOTEXHOJIOTUSX,
OMOXMMHYECKHE  OCHOBBI
OMOTEXHOJIOTHYECKHUX
MIPOIIECCOB.

YMeTh: HCIIOJIb30BaTh
OCHOBHEIE
AKCIIEPUMEHTAIIbHbIE
METOIbI
MHUKPOOHOJIOTMYECKUX
HUCCIIETOBAHUN.

Baagern: HaBbIKaAMM
CTEpUJIM3allUU TOCYABl H
cpen, KyJIbTUBUPOBAaHUSA M
MHKPOCKOITHYECKOTO
HCCIICAOBAHUS
MHKPOOPTaHHU3MOB.

METOIUKAM.

Bricokuii
(0TIHMYHO)

3HaTh: METObI BEIIEICHUS
51 KYJIbTHBHPOBAHUS
MHKPOOPTaHHU3MOB;
o0nacTu TNpUMEHEHHUs B
OMOTEXHOJIOTUSIX,
OMOXMMHYECKHE OCHOBBEI
OMOTEXHOJIOTHYCCKUX
MPOIIECCOB.

YMmerh: HCII0Ib30BaTh
OCHOBHEIE
AKCIIEPUMEHTAIIbHBIE
METOJIbI
MUKPOOHOIIOTUYECKUX
HUCCIIETOBAHUN.

Baagern: HaBLIKAMHU
CTEPWIN3AIMU  TOCYAbl U
cpell, KyJIbTUBHPOBaHUS U
MHUKPOCKOITUYECKOTO
HCCICA0BAHUS
MHUKPOOPTaHHU3MOB.

3HaeT OCHOBHBIE METOMIBI
BBIJIEJIEHUS H
KYJIbTUBHPOBAHUS
MHUKPOOPTaHU3MOB; 00J1acTH
IPUMCHCHHUS B
OHMOTEXHOJIOTHSX,
OHMOXMMHUYECKHUE OCHOBBI
OMOTEXHOJIOTHYECKUX
MIPOILIECCOB.

YMmeer HCIIOIL30BaTh
OCHOBHEIC
AKCIIEPUMEHTAJILHBIE
METO/IbI
MHUKPOOHOJIOTHYECKUX
HCCIICIOBAHUIM.

Baageer HaBBIKAMU
CTCpWIIM3AIMU  TIOCYIBl U
cpell, KyJIbTUBUPOBAHHS U
MUKPOCKOITHYECKOTO
HCCIEI0BaHUS
MUKPOOPTaHNU3MOB.

3HaeT ¥ TpaMOTHO H3Jaraer
METOJBI  BBIJCICHUS  H
KYJIbTUBHPOBAHUS
MHUKPOOPTIaHU3MOB; OOJIACTH
MIPUMEHEHUS B
OHMOTEXHOJIOTHUSX,
OHMOXHMMHYECKHUE OCHOBBI
OHMOTEXHOJIOTHYECKUX
MIPOLIECCOB.

Ymeer HCIIOJI30BaTh
OCHOBHEIE
IKCIIEPUMEHTAIBHBIC
METO/IbI
MHUKPOOHOJIOTHYECKUX
HCCIICIOBAHUI, JieaTh
000CHOBaHHbBIE BLIBOJIBI
Buaageer BBICOKMMU
HaBBIKAMHU  CTCPHIIM3AIUU
MOCY/IbI U cpen,
KYJIbTHBHPOBAHUS u
MHUKPOCKOITHYECKOTO
HCCIIEIOBAHUS
MUKPOOPTaHU3MOB.

®opmupoBanue (OHIA OLEHOYHBIX
OCYIIECTBIISIETCS. Ha OCHOBE COYETaHHS Pa3IMUHBIX BHUJOB KOHTPOJS (TEKYIIEro KOHTPOJI,
JIOKJIAJIOB Ha CEMMHAPax, UTOTOB CAMOCTOATENBbHOM pabOThI CTYIEHTOB K KaXJIOMY CEMUHApY).

Texymmii KOHTPOJIb KadecTBa OOYYEHMsI CTYJEHTOB OCYIIECTBISIETCS B YCTHOM U
NUCbMEHHON (hopMax: MpoBepka 3HaAHUH, paboTe CTYAEHTOB C JEKIIHOHHBIM MaTepHUajIoM, IIOUCK

X04€ H3YUCHUA JHUCHUILIMHBI




U aHaJIU3 JIUTEpaTypbl W DJICKTPOHHBIX MCTOYHMKOB MH(OpMAIMU 1O 3aJaHHOH Mpobieme,
YCTHBIA (PpOHTATBHBIN OMPOC.

PyOexHblii KOHTPOJIb IIPOBOAMTCA IOCIIE 7 CEMecTpa — IYTEM YCTHOI'O OTBETAa Ha
BOIIPOCHI U TECTUPOBAHHSI.

[Ipu TecTupoBaHMM OTBETHl OLEHHUBAIOTCA cleayromuM obpazom: 0-40 OGamioB—He
3auTeHO  (omeHka -  HeymomieTBoputenbHO); 40-60  OamnoB—3aureHo  (OLEHKa -
ynosierBoputensHo); 60-80 OamroB—3aureno (omenka - xopomo); 80-100 GammoB—3auTeHO
(OLIEHKA - OTJIMYHO).

CamocrosiTeibHass paboTa CTYACHTOB MPH M3YYCHUH Kypca «IMUAEMHOIIOTHUS
BKJTIOYAET: MPOPa0OTKY KOHCIIEKTA JICKIIUH; MOJArOTOBKY K Ja0OpaTOPHBIM paboTaMm; H3ydeHHE
MaTepUalioB, BBIICICHHBIX JUIS CaMOCTOSTEIbHON MPOPAOOTKH; BBHIMOJHEHUE JIOMAIIHETO
3aJ]aHus; MPOPa0OTKY JICKIIMOHHBIX MaTepUaJIOB 10 yueOHHMKaM. B mporiecce caMomoaroToBKu
CJIeZIyeT OpUEHTHPOBATHCS HA COJEPKAHUE Pa3/IeNIOB Kypca.

By ipoMekyTOYHOTO KOHTPOJIsE — KOHTPOJIbHAas padora. BBINONHIETCS CTyICHTAMH
3a09HON (HOpPMBI OOYUEHHsI, 3aaHKe IS BBIIOJHEHUS KOHTPOJIBLHOM paboThI MPEICTABICHO B
MeTtoaunueckux ykazanusx [http://techn.sstu.ru].

Kypc 3aBepmiaercs - UTOroBeIM 3K3aMeHOM. K »sk3ameHy jgomyckaercs CTYIEHT,
BBINOJIHUBIIMN BCE 3a/laHUsI HA CAMOCTOSITEIIbHYIO PadoTYy.

Kpurtepun ouenku:

Onenka Kputepuu onieHnBaHus pe3yabTaTOB 00YUEHHUSI

OtnnuHO OOHapyXUBIIUK BCECTOPOHHEE U TJIy0OKOe 3HAHHME Y4eOHOro
MaTrepHuaa, MpeayCMOTPEHHOTO IPOrpaMMOi, YCBOUBILINKA OCHOBHYIO
IUTEpaTypy M 3HAKOMBIM C JIOMOJHUTEIBHON JIUTEpaTypoil.
JlaboparopHble W JOManIHWE pa0OTHl BBHIMOTHEHA 0€3 OmHMOOoK,
CTYJICHT, C HCUEPIbIBAIOIIEH MOJHOTOI OTBEYAaeT Ha BOMPOCHI.

Xopomo OOHapyXuBLIMH 3HaHHE Y4eOHOIro Marepuasa, MPeayCMOTPEHHOIO
IpOrpaMMOil M yCBOUBIIMN OCHOBHYIO JIUTEpaTypy. B mabopaTopHbix
U JIOMallHUX paboTax MOryT OBbITh HE3HAuWTEIbHbIE OLINOKH,
UCTIPABJICHHBIE CTyJIEHTOM 0€3 T[OMOLIM HpenojaBaress, Ha
HEKOTOpbI€ BONPOCH! CTYJIEHT HE JJa€T HCUYEPIBIBAIOIIETO OTBETA.

VY noBnerBoputensHo | OOHapYXHMBIIUI 3HAHUSI OCHOBHOT'O Y4eOHOro MaTepHaia B 00beMe,
HEoOXOIUMOM JJisl ajbHeHel yueObl U mpeacTosiell padoThl MO
npodeccuu, 3HaKOMBIX C OCHOBHOM nuTepaTypoil. JlaboparopHbie u
JIOMaIlTHUE pabOThl UMEET OIIMOKH, OHAKO CTYJEHT UX BBIIOJIHSAET U
WCIPABIIIET IOCIE HABOIAUIMX BompocoB. Ha HekoTopele BOIPOCHI
JTaeT OMMOOYHBIE OTBETHI.

Heynosnersopu- OOHapyXuBIIMI mpoOenbl B 3HAHUAX OCHOBHOIO  Yy4eOHOTO
TEJIBHO MaTepuaiga U He MOXET NPOAOKUTH OOy4YeHHE U TMPUCTYIUTh K
npodecCHOHATBHOMN AEATENIbHOCTH [0 OKOHYAaHUH 00pa30BaTEIbHOTO
yupexJieHus: 0e3 JOMOJIHUTENIbHBIX 3HAaHWM IO paccMaTpuBaeMoOi
JUCLUIUIMHE U CTAaBUTCA B OJTHOM M3 JIBYX CIIy4acB:

1) JlaGopatopHble W JOMamiHHE paOOTHI HE BBIMOJIHEHA, MOCIHE
HaBOJSIIMX BOIIPOCOB IPETOIaBaTeNsl CTYACHT HE BBISBISET OIINOKH
B 3aYETHOM 3aJJaHUH.

2) JlabopaTopHble U JOMalIHUE PaOOTHl BHITOIHEHBI TPABHIBHO, HO
CTYJIEHT HE JJaeT 110 HUM OOBSICHEHUH.



http://techn.sstu.ru/

13. TlepedeHb BONPOCOB K IK3aMeHY

1.PazHooOpaszue ¢Gopm xu3Hu Ha 3emie. CoBpeMEHHBIC MPEICTABICHHUS O TIOJOKEHUU
MHUKpPOOPraHU3MOB B MUPE KUBOro. CpaBHEHHE FYKApUOT U MMPOKAPHUOT.

2. Ilpenmer u 3amaud MUKpPOOMOJIOTHHM, KpaTKash HCTOpUS €€ pa3BUTUA. MecTo HaykKu
MUKpPOOHOJIOTUM B JKOJOTMYECKOM  MOHMTOpUHre. HeoOXonuMocTb  BO3HHMKHOBEHUS
OMOTEXHOJIOIMH KaK HAyKH U €€ MECTO B CUCTEME HayK O )KM3HU Ha 3eMIIe.

3. DykapuoTuyeckas KieTka, ee ¢opMma, CTpoeHHEe U XuMuyeckuil coctaB. OCHOBHBIC
ouonoymmepsl dyruta — Oenku, JIHK, PHK, momucaxapuabl u munuuasl. X crpoeHue u
GyHKIIHH.

4. [Ipokapuoruueckas kierka. Dopma U XUMHUYECKUN cocTaB mpokapuoT. bakrepuanbHoe sapo.
Ero crpoenue u ¢pynkiun. Huromnnazma u memopansl. Puéocomsi.

5. OcHOBHBIE OMONOJIMMEPHI MMPOKAPUOT: OCNKH, MOIUCAXAPUABI, JUMUIBI, JTUIOTIOIACAXAPH/IBL.
Yyactue 6MONOTUMEPOB B MEKKJIETOYHBIX KOHTAKTaX.

6. Kitlerounas creHka mpoKapuoTHYECKON KIIETKH, ee cTpoeHue u ¢pyHkuuu. Okpacka OakTepuii
no meroay I'pammMa — BaKHBIM IUArHOCTMYECKUM mpu3Hak. Karcynabl W CIWU3UCTBIA CIOM.
Kryruku v nogBmwxHoCTh. [Inmm u pumOpun.

7. Poct u nutanue MukpoOoB. Tumbl nutanus. OCHOBHbIE HCTOYHUKH OPraHUYECKUX BEIIECTB,
MaKpo- U MUKPO3JIEMEHTOB.

8. IlocTynneHnue NUTaTeIbHbIX BEIIECTB B KJIETKY: ACCUBHBINA NEPEHOC, aKTUBHBIN TPaHCIIOPT,
¢darouuTo3, nMHOUUTO3. POCT B mepuoanueckoii KyiabType. PocT B Henmepruoanueckon KyabType.
9. Bnusinue ¢GakTOpoB OKpY’KalOLIeH cpelbl Ha >KU3HEIEATEIbHOCTH MHUKPOOPTaHHU3MOB:
OTHOLIEHHE MHKPOOPraHU3MOB K KHCJIOPOIY, COJHEYHON pajualiyd U aHTPOIOI€HHBIM
U3IIy4CHUSIM.

10. bakrepun. OCHOBHBIE CUCTEMATUYECKUE TPYMIbl U UX KpaTkas xapakrepuctuka. Poib
Ka)KIOU TPYIIBI B IPUPOJHBIX OMOIIEHO3aX.

11. AKTUHOMHUILIETBI, MUKOIUIa3Mbl, PUKKETCUH, InaHOOakTepuu. OCOOEHHOCTH UX CTPOCHHUS

Y POJIb B IPUPOJIE.

12. OOMeH BemecTB Kak COBOKYIIHOCTH peakiuii kartabonm3sma u aHabomm3ma. CrocoObl
MOJIyUYEHUsI MHKPOOpPraHM3MaMH »JHEpruu. AspoOHoe JpixaHHe. AHa’poOHOE JbIXaHHE.
bpoxenue.

13. A»poOHOe OKHCIEHHE OpraHMYecKMX BellecTB. IIpakTHueckoe HCMONIb30BaHUE ITHUX
IIPOLIECCOB, X 3HAUEHUE B OUYMCTKE TEXHOTEHHBIX IIOTOKOB U 0OBEKTOB OKPYKAIOIIEH CPEJIbI.

14. AHa’poOHOE OKMCJIEHHE OpPraHMYECKHUX BeIecTB. AHa’poOHOE M KapOOHATHOE JIbIXaHME.
HenonHoe okucnenne opraHn4eckux cyocTpaToB.

15. Okucnenue HeopraHmueckux coeauHeHuil. oToTpodHbIe MUKPOOpPraHu3Mbl. OCOOEHHOCTH
OaxTepuaabHOro (POTOCHHTESA.

16. CuHTE3 OCHOBHBIX KOMIIOHEHTOB KJIeTKH. O0OpazoBaHMe MUKPOOpPraHM3MaMH OHOJIOTHYECKU
AKTHUBHBIX BEIECTB.

17. I'eHeTuka ¥ W3MEHYMBOCTb MUKpOOpraHu3MoB. [loHsrue o renorune u ¢exHorune. Bumap
M3MEHYUBOCTH.

18. Tlonsatue o wmyrarenese. Ilmazmuabl kataGonau3ma. OCHOBHBIE MOHATUS O CEJIEKLUHU
MUKpPOOPTraHU3MOB U T€HHOUN MHKEHEPUH.

19.. Mukpodaopa NpUPOIHBIX CpeA: MOYBBI, BO3/AyXa, BOJbl. POpPMBI B3aMMOOTHOLIEHUI
MHUKpPOOPTaHHU3MOB.

20. MukpoObl u OuoOTa: pacTeHUs, KUBOTHbIE M ueloBeK. DUTOMATOTeHHbIE M MAaTOTeHHbIE
MUKpPOOPTraHu3Mbl, Mapa3suTu3M. PactutenbHo-OakTepuanbHbli  cuMOuo3. IIpakTHueckoe
IIPUMEHEHNE B arPOTEXHUYECKOM MPAKTHKE.

21. Ompenenenue OWOTEXHOJIOTHUH, €€ 3aJauyd, METOAbl, O00beKkThl. CTpyKTypa THIIOBOM
OMOTEXHOJOTMYECKOW CHUCTEMBI: CYOCTpaT M MPOIYKT, OMOJOTHMYECKUI areHT, TEXHOJIOTUS U
PEXKUM.

22. TpanuoHHBIE BUBI CHIPbS U NMEPCIIEKTUBHBIC 11 OMOTEXHOJIOTUH cyOcTpathl. [IpuHIMIBI



JeHCTBUSL M KOHCTPYKIMH OHOpPEaKTOpoOB: JabOpaTOpHBbIE, MHJIOTHBIE M TMPOMBINUICHHBIC
OMOpPEaKTOPHI.
23. Croco0Obl KyJIbTUBHPOBAHUS: MEPUOINYECKOE, HETPEPHIBHOE, TTOBEPXHOCTHOE, IIyOWHHOE,
TBepaodaznoe. TexHomoruss 6GMOCUHTE3a AMHUHOKHUCIIOT, AaHTHOUOTHKOB.
24. OcHOBBI OMOTEXHOJIOTUH (DEPMEHTATHBHOTO THIPOJIN3A 1eIUTI003bl. [lomydyenue riroko30-
(bPYKTO3HBIX CHPOIIOB.
25. Cozpganue MHKpPOOOB-TIPOJYIEHTOB  CEJICKIIMOHHO-TEHETHUYECKUM MeEToAoM. ['eHHo-
WHXEHEPHOE TOJIyueHHE MHKPOOOB-IPOAYLIEHTOB. [IpOM3BOACTBO NHINEBBIX OEIKOB U
AMUHOKHCIIOT.
26. IIpou3BOACTBO BUTAMHHOB M aHTUOMOTHUKOB. [Ipon3BOICTBO OMONOTHYECKH AKTHUBHBIX
0ETIKOB ¥ TOPMOHOB (MHCYJIMH, TOPMOH POCTa, KOPTU30H, UHTEPPEPOH, HHTEPICHKUHBI).
27. bUOTEXHOJIOTUH, OCHOBaHHbIE Ha MOJYYCHUH U KCIOJIb30BaHUU (hepMEHTOB (ITMBOBApEHHUE,
xJie0omneueHne, CbIpOBapeHue u Jp.).
28. T'enmernueckas TpaHcopMalnus pacTeHUN. Y CTOMYUBOCTD K repOHIuaaM. Y CTOWYMBOCTD K
HACEKOMBIM.
29. PacreHus — TPOU3BOAUTENH OCJIKOB IKUBOTHOTO IPOUCXOXKIEHUS (HE3aMEHHMBbIE
AMHHOKHCIIOTHI, SHKe(aINH, MOHOKJIOHAIBHBIE UMMYHOTJIOOYJIMHBL, OeTa-uHTEep(EpPOH, BaKIMHA
MIPOTUB XOJIEPHI).
30. Tpancrennsie pacTeHUsI — IPOU3ZBOAUTENN KUPOB M TOIMcaxapuyoB. M3meHenne cBOMCTB
CEIbCKOXO035MCTBEHHBIX U TEXHUUYECKHUX pacTeHuil. Kynbrypa kinetok. Kamrycel.
31. Kierku XMBOTHBIX — NIPOAYLEHTbl OHMOJIOIMYECKH AKTUBHBIX BEIIECTB (3PUTPOIOITHUH,
WHCYJIUH).
32. TpaHcreHHbIE )KUBOTHBIEC.
34. Bupyc CITMJA u ero npoucxoxaenue. XKusznenusiii nuksi BUY. [lytu npodunaktiku u
JICUYEHUS.

IIpuMepsI TeCTOBBIX 32 IaHUM MO JMCUMILINHE

1. Yuenslii, nepBbIil YBUAEBIINI MUKPOOPIaHU3MbI B MUKPOCKOIT

1. JleBenryk
2. ITactep
3. Kox
4. Ieiic

2. Y4eHbll, yCTAHOBUBILIUN POJIb MUKPOOPTaHU3MOB B ITpolieccax OpoxKeHUs
. [Tactep
. Bunorpaackunii
. MeuHukoB
. Jlucrep

3. Mukpoopranusmsl, He UMeroLe 0(OPMIIEHHOTO KIETOYHOTO spa
. [IpoxapuoTsl
. DyKapHOTbI
. AKapuoThl
. IIpocreiimue

4. AGCOIOTHBIE MTapa3UThl, HE UMEIOIINE KJIETOYHOI'O CTPOCHHUS
. Bupycsl
. bakrepun
. Muxormiasmsl
. Apoxxn

5. Pa3meps! 6akTepuil cCOCTaBIAIOT
. 0,5-10 Mmxm
. 500-1000 um
. 0,01-0,4 Mmxm
. 100-5000 mMxm
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6. Mukpoopranusmsl, Uisi KOTOPbIX HCTOYHUKOM SHEPTUH, YIIIEPOJa U SJIEKTPOHOB
ABIIAIOTCS OpPraHNYECKUE COeTUMHEHUS
1. XemoopranoretepoTpodsl
. ®OTONUTOABTOTPOPHI
. XeMOIUTOaBTOTPOPHI
. ®otoopranorerepoTpodsl
7. baktepuu, umeromue GopMy JIITHHHBIX, H30THYTHIX MAJIOYEK ¢ KOJTUYECTBOM BUTKOB 6-15

. CriupoxeTsl
. Bubpuonsl
. Criupusiibt
. baruibr

8. baktepuu, okpammuBaronecs no I'paMmy B CHHUH LBET
. I'pamrionoxurenbHbie
. 'pamotpunarensHeie
. Apxebakrepun
. Mukomia3msl

9. bakTepuu, KOTOpBIE TIPH JIEIIEHUU 00Pa3yIOT CKOTUICHHS KJIETOK B BUJIE BHHOTPATHON
rpo3au
1. Cradpumokokku
. CTpenToKoKKu
. Capuussl
. Terpakokku

10. OcHOBHasi TAKCOHOMUYECKAs €IMHULIA B CUCTEMATHUKE OaKTepHil
. Itamm
Bun
. Pon
Tun
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14.00pa3oBaTe/ibHbIE TEXHOJIOTHH

[TomMuMO TpaJWMLMOHHBIX JIEKIMOHHBIX M JIAOOpPaTOPHBIX 3aHATUH HEOOXOAMMO
MPUMEHEHHE aKTUBHBIX METOJOB OOY4YEHHS, KOTOpPHIE MOOYXMAIOT CTYIEHTOB K AaKTHUBHOM
MBICITUTENIBHON U NPAaKTHUECKON NEeATENbHOCTH B Ipoliecce OBIaaeHus MmartepuaioM. Kypc
COXpaHseT CUCTEMHOE TEOPETUUECKOE M3JI0KEHUE B paMKax JIEKLIUH, HO J1a00opaToOpHble 3aHATUS
[0  OTHENbHBIM TE€MaM  CTAHOBSTCS  MPOOJIEMHO-OPUEHTHPOBAHHBIMU,  [MOMCKOBBIMU,
TBOPYECKUMH 33TaHUSIMU.

Harnsiaasie Metoasl 00ydeHus: HEOOXOAMMBI B paMKax HM3ydeHus Kypca. Heobxomumo
NPUMEHSTh HarJsHble MaTepualbl B BHJE WJUTIOCTpaluii, TaOmuI], AuUarpamMm, a TaKXkKe C
HCII0JIb30BaHUEM KOMIIBIOTEPHOW  TEXHUKHU C JEeMOHCTpallMel BUAEOMaTEpUAJIOB.
CamocrosrenbHas paboTa HeoOXoauMa B Mpoliecce U3ydeHUs Kypca, OHa JI0JDKHA MPOBOAUTCS
no rpaduKy IMOJ pPYKOBOJACTBOM IIpenojaBaTeNss € HCIOdb30BaHUEM Internet-pecypcos,
UHPOPMALIMOHHBIX 0a3, METOJUYECKUX pa3paboToK, CreNualbHOW Yy4eOHOM M Hay4yHOH
JUTEPaATYpPhL;

VYaeneHbI BeC 3aHATUH, MPOBOAMMBIX B HMHTEPAKTUBHBIX (hopmax, Mo TpeOOoBaHUSM
®I'OC, ¢ yuerom cnierupuku OOIT, cocrasiser mopsiaka 30 - 35 %.

15. YuyeOHO-MeTOANYECKOE U HHPOPMALIMOHHOE 00ecneyeHHe TUCHMILUINHBI (MOTYJIs1

15.1 Obs3aTesbHbIE U3JaHUS
1. Ewmmes, B. T. Mukpo6uonorus : yaeOHuK 1 By30B / B. T. Emues, E. H. Mumyctun. — 8-

e u3., ucnp. u jgon. — Mocksa : 3natenbctBo FOpaiit, 2022. — 428 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-06081-2. — Texkcr : anekrponHsii // O6pa3oBaTenpHas



wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/488886. — Pexxum mocryma: mo
HOJIIIHCKE

Emnes, B. T. Mukpo6uosorus : ydeOHUK ISl cCpeAHET0 MPpodecCHOHAITBHOTO
obpazoBanus / B. T. Emues, E. H. Mumyctun. — 8-¢ uzj., ucnp. u gomn. — MockBa :
WznatensctBo FOpaiit, 2022. — 428 ¢. — (I[Ipodeccuonanbroe oOpa3oBanue). —

ISBN 978-5-534-09738-2. — Tekcr : anextpoHHbIii / OOpazoBarenbHas miatdopma
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/491852 . — Pesxkum gocTyma: mo moamucKe
Kum, . H. MuxkpoGuosnorus nepepaboTKy BOJHBIX OMOJIOTHYECKHX PECYPCOB : yueOHOE
nocobue st By3oB / M. H. Kum, B. B. Kpamenko. — 2-¢ uzn. — Mocksa : U3gaTenbcTBo
FOpaiit, 2022. — 272 ¢. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-14789-6. — Tekct
: anekTpoHHbIN // OOpa3zoBatenbHas miardopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/497166. — Pexxum nocTyma: mo mOAIUCKe

Kum, . H. MuxkpoOuosnorust nepepaboTKy BOJHBIX OMOJIOTUIECKIX PECYPCOB : yueOHOE
nocobue Jyisi cpeaHero npodeccuoHanbHoro oopazosanus / M. H. Kuwm, B. B. Kpamenko. —
2-e u3n. — Mocksa : U3narenscTBo FOpaiit, 2022. — 272 ¢. — (IIpodeccrnonansroe
oOpazoBanue). — ISBN 978-5-534-15295-1. — Tekcr : anektponHbiit // OOpa3zoBaTenbHas
wiatdopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/497167. — Pexxum moctyma: mo
MIOJIIIMCKE

. Herpycos, A. 1. Mukpobuosnorus: Teopus u npaktuka B 2 4. Yactp 1 : yueOHUK JU1s
By30B / A. . Hetrpycos, U. b. Koroa. — Mocksa : UznarensctBo FOpaiit, 2022. —

315 c. — (Bwicmiee obpaszoBanue). — ISBN 978-5-534-03805-7. — TekcT : 3neKTpOHHBIH //
OopasoBarenpHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/489076. —
Pexum noctyna: mo moamnucke

Hetpycos, A. 1. MukpoOuonorus: Teopusi ¥ mpakTuka B 2 4. YacTsb 2 : yueOHUK AJis
By30B / A. . Herpycos, 1. b. KotoBa. — Mocksa : U3aarensctBo IOpaiit, 2022. —

332 c. — (Bricmiee oopazoanue). — ISBN 978-5-534-03806-4. — TekcT : JIeKTPOHHBIH //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/490704. —
Pexxum noctymna: nmo noamnucke

. JleonoBa, . B. OCHOBBI MUKPOOHOJIOTHH : YYCOHUK U MIPAKTUKYM JUIs BY30B /

W. b. JleonoBa. — Mocksa : MU3narensctBo FOpaiit, 2022. — 298 ¢. — (Bricmiee
obpaszoBanue). — ISBN 978-5-534-04265-8. — TexkcT : anekrponHslii // OOpa3oBaTenbHas
mardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490306 . — Pesxxum mocTyma: 1o
HOJIHCKE

. Jleonosa, M. b. OcHOBBI MUKPOOHOJIOTHH : YYEOHUK U MPAKTUKYM JJISI CPEAHETO
npodeccuonaibHoro oopazoanusi / U. b. JleonoBa. — Mocksa : M3narensctBo FOpaiT,
2022. — 298 c. — (ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-05352-4. —
Tekcr : anexTponnsiii / O6pazoBarenbHas maatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/492587. — Pexxum gocTyma: Mo MoamucKe

. Maubues, B. H. OcHOBBI MUKpOOMOJIOTHH M IMMYHOJIOTHH : y4eOHOEe IocoOue Jis
cpenHero npodeccruonaabHoro oobpazosanus / B. H. Manbues, E. I1. [Tamkos,

JI. U1. XaycroBa. — 2-e u3n., ucmp. u gor. — Mocksa : UznarensctBo FOpaidt, 2022, —
319 c. — (IlpodeccuonanbHoe obpazobanue). — ISBN 978-5-534-11566-6. — Tekcr :
anexkTpoHHbIN // OOpa3zoBarensHas maatdopma FOpair [caiit]. — URL:
https://urait.ru/bcode/495602. — Pexxum mocTyma: 1Mo MOIIHCKe



15.2. JlonotHUTEIbHBbIE H3TAHUS

10. ApedpreBa O.A. MUKpOOHOJIOTHS: METO/I. YKa3aHUs K JlabopatopHbiM padoTam Yacts 1. /
[caiiT]. - URL :
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=37873&rashirenie=docx -
Pexum A0CTYyIIa: OJIsI aBTOPU3HUP. MMOJIb30BaTelIeN

11. ApedreBa O.A. MukpoOUOIOTHS: METO/. yKa3aHus K JiabopaTopHbiM pabotam Yacts 2. /
[caiiT]. - URL :
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=37874&rashirenie=docx -
Pexxum A0CTYyIla: AJIsI aBTOPU3HUP. MMOJb30BaTelIeN

15.3.Ilepuoauyeckue U3aaHusi
1. XKypuanst «MukpoOuosnorus», «IKOJIOTHS U KU3HBY, «IKOJOTUS U MPOMBIIIICHHOCTh
Poccum»
2. PedeparuBHblii )ypHal «bHOTEXHOIOTHS

15.4. IlporpammHoe obecnieueHue u UHTEepHET-pecypcebl

1. HDB eLibrary [caiit]. - URL : https://elibrary.ru - Pexwum moctyma : o HOAMUCKE.

2. DOBC «Jlanby [caiit]. - URL : https://e.lanbook.com - Pesxum mocTyma : 1o momucke.

3. OBC «IPRbooksy [caiiT]. - URL : http://www.iprbookshop.ru - Pexxum moctyma : 1o
TIOJIITUCKE.

4. ObC «YHuBepcuTeTCKas Hay4YHO-TEXHHMYecKas Oulnmorexka»  [cait]. - URL

http://lib.sstu.ru - Pexxum noctyna : o MOAMUCKE.
5. «Enunoe oxnoy [cait]. - URL : http://window.edu.ru - Pexxum goctyra : CBOOOHBIIA.
6

Ob nmucceprammii  Poccuiickoit TocymapcTBeHHOM OumOmmorekw [caiit]. - URL
https://dvs.rsl.ru - Pesxum goctyma : cBOOOIHBI#H

7. MexnayHapomHas pedepatuBHas 0aza  gaHHBIX  Scopus [caiir]. - URL
https://www.scopus.com - Pexwum gocTyra : CBOOOHBIA.

8. mexnayHapomHas pedepatuBHas Oa3a manHbIXx Web of Science [caiir]. - URL

(http://apps.webofknowledge.com) u np. - Pexxum nocrtymna : cBOOOAHBIH.
9. Ucrounuku UOC OTU CTTY

16. MaTepuaIbHO-TEXHUYECKOE 0fecnedeHne

B mpontecce n3yuenus aucuumuinHbl b.1.3.13.2 « OuaeMHOI0THS» TPUMEHSICTCS

1. YyeOnas ayauTopus Aj1s1 NPOBeACHUS 3aHATHI JIEKIIHOHHOI0 THIA, TPYNNOBBIX U
HHIMBHUAYAJIbHBIX KOHCYJbTALM, TEKYIIero KOHTPOJISA U MPOMEKYTOYHOM aTTecTaluu

VYKOMIIJIEKTOBaHA CHEIMAIM3UPOBAHHON MeOenbl0 W TEXHUYECKHMMH CpEICTBAMU
o0yuenusi: 20 crono, 40 cTynbeB; pabodee MECTO MperojaBaTeis; MYJIbTHMEANIHAS JOCKa;
npoektop BENQ 631, cucremusiii 6moxk (Atom2550/4I'6/500, knaBuaTypa, MBIIIb),
MOJKJIIOUEHHBIH B CeThb C BbIX0JOM B MHTepHeT M jgocTynoM B HH(OPMAIMOHHO-
obpazoBarenbuyio cpeny OTU (¢punmuan) CI'TY umenu [arapuna FO.A., yueOGHO-HarmsgHbIC
noco6usi, odbecreynBarolie TeMaTHYeCKIe WIUTIOCTPAIMH 110 pabouelt mporpamme JTUCIUIUIMHbI

[Tporpammuoe obecmneuenne: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome, TTO ast MyIbTUMEAUHHON JOCKH.

2. Y4yeOHast ayAMTOPHA 1JIsl IPOBeACHUs JIAa0OPATOPHBIX 3aHATHI

YKOMIUIEKTOBaHA CHEIHATU3UPOBAHHON MeOenbl0 M TEXHUYECKHMMH CpPEICTBAMU
oOyuenus: 9 cTonoB, 18 crynseB; paboyee MECTO MpernojaBarTes; MapKepHas Jocka; Imkad c
XUMHUYECKON CTEKJISTHHOU mocynoi, Mukpockon Ouosiornyeckuii OMHOKYISIpHbIN «MuHumen —
502», PH-metp pH-121, IIpeoGpazoBarens nonomerpuueckuit M-500, Becwl 31ekTpoHHBIE,


http://lib.sstu.ru/
https://dvs.rsl.ru/
https://www.scopus.com/

AIIEKTPOTUIMTKUA JUIsl HATrPEBaHWsI, BBITSHKHOW M CYIIMJIBHBIA IMIKadbl, JAEMOHCTPALMOHHOE
obopymoBaHre U yaeOHO-HATJISATHBIE TTOCOOUS

Pabouas yae6Has nporpamma mo aucuuriiae b.1.3.13.2 « OnuaeMuonorus» cocTaBieHa
B cooTBeTcTBUM ¢ TpeOoBanusimu DegepanbHoro [ocymapcTBeHHOro 00pa3oBaTEbHOTO
crangapta BO ¢ yuerom pexkomennanuii OOIl BO no nanpasnenuto 20.03.01 «Texnochepnas
0e30MacHOCThY W Y4EeOHOTo IUTaHa MO NPO(UII0 MOATOTOBKU «3aluTa B Ype3BhIYANHBIX
CUTYallUsX, IPOMBILIUIEHHAS U TIOXKapHasi 0€3011acCHOCTh, OXpaHa TPYyIa.

Pabouyro nporpamMmmy cocTaBui:

K.0.H. noueHt xadeapst EMH ApedreBa O.A.



17. lonotHeHNs1 ¥ U3MEHEeHHUs1 B padoyeil mporpamme

PaGouas mporpamma nepecMoTpeHa Ha 3acelaHuu Kadeaphl
« » 20 rojaa, mpoTokos Ne

3aB. xkadenpoii / /

Bnecennblie u3MeHeHUs yTBEpKIeHbI Ha 3acenanun Y MKH
« » 20 _ ropa, npoTokos Ne
[Ipencenarens YMKH / /




