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1. Lenu, 3a1a4n U NVIAHKPYeMble Pe3yJabTATHI 00y4eHHs 10 TUCIUITHHE

Kypc «OO6mas Ouonorus co0oif  crienuaIbHBINA

€CTECTBCHHOHAYYHBI Kypc asi OakamaBpoB, OOydYarONMIUMXCS IO HANpPaBICHUIO TOITOTOBKHU

U MUKpOOMOJIOTHS»  IPEACTABISAET
«buorexHonorusn».

Llenbto ocBoeHust aucuUIUIMHBL «OOmas Ouooruss M MHUKPOOUOJIOTHS»  SBJISETCA
(dbopMHpOBaHUE Yy CTYJICHTOB 3HAHUN U YMEHUM B 00JaCTU COBPEMEHHON OMOJIOTHH, XUMUYECKOI0
cocTaBa, OOMEHa BEIIECTB M TE€HETUKH OPTaHW3MOB, HCIIOJIB3YEMBIX B OHOTEXHOJIOTHYECKUX
IIPOLIECCAX.

OCHOBHBIMH 3a/layaMu Kypca SIBJISIIOTCA (POPMHUPOBAHUE y CTYJCHTOB 3HAaHUN 110 OCHOBaM
CHCTEMaTHUKH, CTPOCHUs, MeTabom3Ma KUBbIX cucteM. [ToaroToBka ux K pabore 1Mo CO3JaHuIo U
MCTIOJIb30BAHUIO OPTaHU3MOB-TIPOAYIICHTOB HAa MIPOM3BOJICTBAX OMOTEXHOIOTMYECKOTO TPOQHIIS.

OOyuenne mno muctumimHe «OOm@as OWONOTHS W MUKPOOHMOJIOTHS» HANpaBICHO Ha

(dbopMupoBaHHE y O0YYAIOIIMXCS CIECTYIOINUX KOMITIETEHIIU:

Koa 1 HanmMeHoBaHHue KOMIIETEeH NI NHaukaTopsl 10CTHKEHHS

KOMIIETCHII U

OIIK-1. CnocobeH u3yuaTh, aHAJIM3UPOBATb,
UCTIOJIb30BaTh OMOJIOTHYECKUE O0BEKTHI U
MIPOIIECCHI, OCHOBBIBAsICH HAa 3aKOHAX U
3aKOHOMEPHOCTSIX MaTeMaTH4ECKHX,
(U3UUECKIX, XUMHUYECKIX U OMOJIOTHYECKUX
HayK ¥ UX B3aUMOCBSI35X

NOIIK-1.1. 3naeT 3aK0HBI U 3aKOHOMEPHOCTH
MaTeMaTU4YeCKuX, (PU3NIECKUX, XUMUUECKUX
1 OMOJIOTHYECKHUX HAYK U UX B3aUMOCBSI3U
NOIIK-1.2. CnocoGeH u3y4ars u
aHATM3UPOBATH OMOJIOTUICCKUE OOBEKTHI U
MIPOLIECCHI

HOIIK -1.3. Binaneer HaBBIKaMU
UCIOJIb30BaHUs B TPO(HEeCCHOHATBLHOM
JIeSITENIHLHOCTU OMOJIOTHUECKUX OOBEKTOB U
MIPOIIECCOB

OIIK-7. CnocoGeH nMpoBOANUTH
HKCIIEPUMEHTAIBHBIE NCCIICAOBAHMS U
UCTBITAaHUS 1O 33JJaHHOM MEeTOIMKeE,
Ha0JII0/IeHUs U U3MepeHus, 00padaTbiBaTh U
MHTEPIPETHUPOBATH IKCIIEPUMEHTAIIbHBIE
TaHHBIE, IPUMEHSISI MAaTeMaTHIECKHUE,
¢buznyeckue, PU3NKO-XUMUYECKHUE,
XAMUYECKHE, OMOJIOTHYECKUE,
MHUKPOOHOIOTHYECKHE METOIbI

HOIIK-7.1. 3qaeT 6a30BbIE MATEMATHYECKHUE,
¢uznueckue, PU3NKO-XUMHUYECKHE,
XUMHYECKHE, OM0JI0THUECKHUE,
MUKPOOHOJIOTHYECKUE METOJIBI,
MPUMEHsIEMbIE B OMOTEXHOJIOTUN
HOIIK-7.2. Bageer 0CHOBHBIMH METOAAMU
HKCIIEPUMEHTATBHBIX UCCIEA0BaHUN U
HCIIBITAHUI B OMOTEXHOJIOTUN

HOIIK-7.3. 'oToB 110 3aJJaHHOI METOQUKE
MIPOBOINTH SKCIIEPUMEHTAITLHBIC
HCCIICIOBAHUS M UCIIBITAHMS, HAOII0ICHUS U
u3MepeHus, 00pabaThIBaTh U
HHTEPIPETHPOBATH IKCIICPUMEHTATbHBIE
JTaHHBIE

IIK-6. CriocoGeH mpoBOIUTh
OMOTEXHOJIOTHUECKUE TTPOIECCHI C
HCIOJIb30BAHUEM KYJIBTYP
MHUKPOOPTaHU3MOB, KIIETOYHBIX KYJIBTYp
pacTeHHid U KUBOTHBIX

NIIK-6.1. 3Haet MeTOABI OIYYEHUS
MPOYKTOB OMOTEXHOJOTHH; CTIOCOOBI
KYJbTUBUPOBAHUS MUKPOOPTAaHNU3MOB;
MpaBUjIa SKCILTyaTaluu
OMOTEXHOJIOTMYECKOTO 000PYAOBaHUS;
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METOAbI PUIBTPALMH, CeNapalty,
HEHTPUPYTHPOBAHNUS, OTCTANBAHMUS,
GbiioTanMU WU KOAryJsIMN; XUMUYECKUE U
OMOXMMUYECKUE METO/IbI OUYMCTKHU MPOAYKTA;
TpeOOBaHUS OXpaHbl TPYJIa;
TE€XHOJIOTMYECKHE NHCTPYKILIHUHU I10
npousBoAcTBy bAB

NIIK-6.2. YMeeT npou3BOAUTH PaOOTHI IO
Pa3sMHOXEHHUIO U BBIPAIIIMBAHUIO IOCEBHOTO
MaTepuaia st OMOTEXHOJIOTHYECKOTO
npouecca noiaydeHus bAB; npouzBoauts
0TOOp 00pa3I0B KyJIbTYPaIbHON KUAKOCTH
U1 OMOXUMHUYECKOT0 U
MUKpPOOHOJIOTUYECKOTO KOHTPOJIS;
OCYILECTBIISATh pa3/elieHUe KyIbTypalbHOIl
KUAKOCTU U OMOMAacChl pa3InyHbIMU
METOAAaMU; IPOU3BOIUTH PAOOTHI 1O
pa3pyIIEHUIO KICTOYHON 000I0UKH U
BBIJICJIEHUIO 11€JIEBOI0 IPOIYKTa
OMOTEXHOJIOIMYECKOTO MPOU3BOICTBA;
IPUMEHSATh SKCTPAKLIMOHHBIE U
MOHOOOMEHHBIE METO/IbI 111 OUMCTKHU
LIEJIEBOTO MTPOAYKTA OMOTEXHOIOTUYECKOTO
IIPOM3BOJICTBA OT IpUMeceil; o0ecreunBaTh
BBINOJIHEHHUE [TPOLIECCOB IPAHYINPOBAHMS,
Jpa’KUPOBAHUS U TaOJIETUPOBAHUS TOTOBOM
POJYKIUU

NIIK-6.3 Bnaneer meTogamu
KYJIbTUBUPOBaHHSI MUKPOOPTaHU3MOB-
MPOJYLIEHTOB, KJIIETOUHBIX KYJIbTYD
YKUBOTHBIX U PACTEHMIA; cernapanuu
KyJbTYpaJIbHOM KUIAKOCTH U OMOMACChI JJIst
IpOBEIEHUS OMOTEXHOJIOTHYECKOTO
Ipolecca; BbIJICJIEHUS TPOAYKTa OMOCHHTE3a
Y TIPOBEJICHUE OUYNUCTKU U
KOHIEHTPHUPOBAHHUS; ITOJIy4E€HUS TOTOBOM
(dbopMbl PepMEHTHBIX IPENapaTos.,
MPOOHOTUKOB, TPEOMOTUKOB, JIEKAPCTBEHHBIX
CpPEICTB, BaKIH, OMOyA00peHuit

2. MecTo IMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMbl

JlucuuruiiHa  OTHOCUTCS K oOsi3aTenbHOW — 4acTH, (GOpMHUPYyeMOHl  yd4acTHHKaMH
o0pa3oBaTenbHbIX OTHOIICHUN O0510Ka b1 «luCIUIITUHBL (MOTYITN ).

Ceenenus, uznaraemble B Kypce «OOmias OuOIOTHS M MHUKpPOOHOJIOTHS», SBISETCS
OCHOBOM [uisi Oosee IIyOOKOr0 M3Y4eHHsT KypCOB CHEIMANbHBIX JUCIHMIUIMH, TaKMX Kak
«broxumusy, «OCHOBBI  MOJIEKYJISIPHOM Ononorum», «OCHOBBI ~ OMOTEXHOJIOTHI,
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«IIpomplliuieHHast OMOTEXHOJIOTUSNY», «XHMMHUS OHOJIOTMYECKH AKTUBHBIX BelecTB», «OCHOBBI
9KOJIOTUM M TOKCUKOJIOTMM» M Jp., a TaKXkKe JUIsl MOATOTOBKM OakaJaBpOB K BBIITOJHEHHIO
BBIITYCKHOW KBaJTH(PHUKAIMOHHOHN paboTHI.

JInst TOJHOLEHHOTO YCBOGHUS JAaHHOTO Kypca OOJbIIOE 3HAYEHHE HMEIOT 3HaHMUS,
npuodperaemMble CTYJCHTaMHU MPU M3YYCHUU TaKUX TUCIMIUIMH, Kak «OO0Inas u HeopraHuveckas
XUMUs», "Opranuueckas XUmus'".

3. CTpyKTypa U coiep:KaHue IUCHUILTHHBI

OOmiasi TPyIOEMKOCTh JUCHUIUIMHBI COCTAaBISICT 8 3a4eTHBIX EAWHUIL, T.C. 288
aKaJeMHUYeCcKuX Jaca (13 HuX 46 4acoB — caMocTOsITeIbHAs paboTa CTYACHTOB).

1 Cemectp — 64 gaca: nekmuu —36 "acoB, 1aboparopHbie paboTel —28 yacoB, popma
KOHTPOJISI — 9K3aMEH.

2 Cemectp — 72 4aca: neknuu — 24 daca, mabopatopHbie padoThl — 48 yacos, ¢opma
KOHTPOJISl — 3a4eT.

3 cemecTp — : meknuu — 24 yaca; cemuHapbl — 24 yaca; mabopaTopHbie paboThl — 58 yacos,
(dhopMa KOHTpPOJISI — IK3aMeH.

CrpykTypa U coiepkaHue TUCHUIUIMHBI «O01as OUONIoTus U MUKPOOHOJIOTHS IO

CpOKaM U BUaM paboThI n3noxeHsl B [Ipunoxkernn Ne 1.

3.1 Bwuabl yueOHOI padoThI M TPYA0EMKOCTH
(o popmam 0OyueHus)

3.1.1. Ounas ¢popma 00yueHHS

Ne But yaeGnoii pad KoauuecTBo CemecTpbl
n/n y PadoThI 4acoB 1 2 3
1 | AyautopHble 3aHATUS 242 64 72 106
B Tom uncne:
1.1 | Jlekumu 84 24 36 24
1.2 | CemuHapckue/mpakTHYeCKHe 24 - - 24
3aHATHS
1.3 | JlaGoparopHble 3aHATHS 134 40 36 58
2 | CamocrosiTesbHas padoTa 46
3 | IIpome:xkyTOUHAs aTTeCTALUS 9K3aMeH 3a4eT 9K3aMEH
3auet/mud.3auer/sK3aMeH
Hroro 288




3.2  TemaTrnuyeckuii NJIaH U3yYeHHUs TUCHUTLTHHBI

(mo popmam oOyueHwHs)

3.2.1. Ounas ¢popma oOydeHUS

TpynoemkocTh, yac

AyauTopHasi pabora

g
e | . o 2
Ne Pazziesibl/TeMbl :g E E E z § B §
n/n JUCHMILINHBI g é 3 g g £ =
SE®l B8 298| 5 w
SCE S5 E2| g2
5EE| 82| 25| &§¢
OEs Bl EE] 0 o
1 Paznen 1. «O0mas ouosorus» 64 24 - 40 8
11 Tema 1. OcHOBHBIE  MPUHIIMIIBI 2 4
OpraHH3aIiH KUBOW MaTePHUH
12 Tema 2. Ctpoenue 1 GyHKINUU KIETKU 2 28
MIPOKAPUOTOB U SyKaApHOTOB
1.3 Tema 3. XuMuueckas OpraHu3alus 6
KIIETKU
14 Tema 4. OOMeH BeIIECTB U 4
IIPEBpAICHUE YHEPTUH B KIICTKE
15 | Tema5. Bocnpoussenenue u 2 8
KU3HEHHBIN ITUKIT KJICTKU
1.6 | Tema 6. 3akoHOMEpHOCTH 4
HACJICIOBAaHUS W N3MEHUNBOCTH
1.7 Tema 7. DBOIIOLIMOHHOE yUEHHUE. 4
MUKpOIBOIIOIHS ¥ MAKPOIBOIIOLIHS.
['eHeTnueckre M PKOJIOTMYECKUE
OCHOBBI IBOJTIOIIUU
2. Paznen «O0mass MUKpPOOHOI0THS 72 36 36 0
2.1 Tema 1. Bo3HUKHOBEHUE U Pa3BUTHE 4
MUKPOOHOIOTUN
2.2 | Tema 2. CucremaTrka 8 8
MHUKPOOPTaHU3MOB. DYKapHOTHI
2.3 Tema3.CucreMaTHKaMUKPOOPTaHH3MOB. 10 8
baxrepun
24 | Tema 4. CucremMaTKa MUKpPOOPTaHU3MOB. 4
Apxen
2.5 | Tema 5. Bupycsr. 4
2.6 | Tema 6. PazHooOpa3ue u 4 16
MPAKTHYIECKOE 3HAYCHHE
MHKPOOPTaHU3MOB




2.7 Tema 8. Merabonusm 4 4
MHKPOOPIaHHU3MOB

3 Pazjnen 3. «KyJabTHBUpOBaHHE 106 24 24 58 38
MHMKPOOPTraHU3MOB B JIa00OpaTOpuu.
CanurapHasi MUKPOOHOJIOTUSD)

3.1 | Tema 1. [lutanne MUKPOOPTraHU3MOB 2 2 6

3.2 | Tema 2. KynbTuBHpOBaHHUE U POCT 4 4 16
MHUKpPOOPTaHU3MOB

3.3 Tewma 3. BnusitHue BHENIHEH cpe/pl Ha 4 4 16

Pa3BUTUEC U KUBHEACATCIIBHOCTD

MHUKPOOPTaHU3MOB
34 Tema 4. MeaunHacKas 8 8 16
MHUKPOOHOJIOTHS
3.5 Tema 5. CanutapHasi MUKpOOHUOJIOTUS 6 6 4
Hroro 242 84 24 134 46

3.3 Conep:xkanue TUCHUTLTHHBI

Pa3zgea 1. «O0mas ouosiorus»

Tema 1. OcHOBHBIC IPUHIMIIBI OPTAHU3ALMH )KMBOW MaTepun
1.1. Bsenenue. Ilpenver u 3amaun oOwmelr Ouosoruu. buonorus — Hayka O JKU3HH.
1.2. Kparkas ucropusi pazButust 6uosnoruu. Ces3b ¢ ApyrumMH Haykamu. HoBble HampaBieHUS B
ouosornu. MeToanl UcCle0BaHUs B OMOIOTHH
1.3. IIpuHIMITBI CHCTEMHO-CTPYKTYPHOTO TIOJIX0/1a K U3YYEHUIO )KUBOW MaTepuu
1.4. YpoBHU Opranu3anuu >KMBOH MaTepun
1.5. CBo¥icTBa )KUBBIX CUCTEM
1.6. I'panuiis! )xu3Hu, JoMeHbI )kuBoro mupa. Konnenius Kapna Bése
Tema 2. CTpoenue 1 GyHKIHM KJIETKH NPOKAPHOTOB M 3YKAPHOTOB
2.1, OcHosbl IuTONOrNU. Kierka —s3nemMeHTapHas e JMHHIA )KUBOTO
2.2.  OtkpsiTue Ki1eTku. CoBpeMeHHasi KJIETOUHas TEOPHSL.
2.3. TIpokapmoTHYecKre U dyKapHOTHIECKUE KIIETKH
2.4. TIpyHIUT KOMIAPTMEHTAIN3AINN OMOXUMHUYECKHX MTPOIECCOB B KIETKE YKAPHOT
2.5. YpTpacTpyKTypa KIeTOK
2.6. IlutorurazmaTudeckas MeMOpaHa
2.7. Kiterounas o0otouka (knerouHas CTCHKA u p.
2.8. BHYyTpUKIETOYHbIE KOMIIOHEHTHI KJIETOK 3YKapHuOT U MPOKAPHOT
2.9. Snpo sykapuot. Ctpoerne. @yHKIHU. SpbImiko
2.10. IluTomna3ma, IIMTOCKETIECT.
2.11. PubGocowmsl, kieTouHbli LeHTp, CTpoeHune. OyHKIUH.
2.12. DHoMIa3MaTHYeCKHid peTHKYIyM, anmapar [ onsmku. CtpoeHne. OyHKITUHL.
2.13. JI30COMBI, IEPOKCHCOMEI, BAKyOJIH U IPYTHE BE3UKYISIPHBIC CTPYKTYPHI
2.14. Muroxonapuu. Ctpoenue. yHKIUH.




2.15. IInmactuasl. Ctpoenue. OyHKIUY.
2.16. MUKPOBOPCHHKH, PECHUYKH, KT'YTUKH (TIPOKAPHUOT U SYKAPHOT).
2.17. CXOACTBO M Pa3JIn4Hs B CTPOSHUH KIJIETOK IIPO- ¥ YKAPHOT.
2.18. ®Oynkumm KiIeTKH. TKaHU: MPOCTHIC U CIIOKHBIE.
Tema 3. XuMnueckasi Opranu3anus KJIeTKH
3.1. DJeMEHTBI, COJEpKallUecss B JKUBBIX CHCTEMaX, OWOJIOTHYECKUE  MOJICKYJIBI
MaKpoMoJeKyJsbl. OCHOBHBIE TUITBI 3aIIACHBIX BEIIECTB B KIIETKE
3.2. buonomumeps kiaeTku. OCHOBHBIE (YYHKIIUN

3.3. VYrneBoabl: MOHOCAaxXapubl, AUCAXapubl, MOJIHCAXAPUIbl — UX CTpOEHUE U (YHKIUH.
Crepeounsomepus. Poib B kitetke. ['uaponus noiarcaxapuios.

3.4. Jlunuapl: KOMIOHEHTHl JIMIHIOB, OOpa3oBaHME JIMIHIOB, CBOWCTBA W (YHKUIUU
TPUTIULEPUI0B, HochHOTUIUABI, TTUKOIUTUABL. He3aMeHrMble sKUPHBIE KUCTIOThI

3.5. AMUHOKHUCIOTHL: CTPOEHUE U Kiaccudukanus, amporepHocts. Ctepeonzomepusi. CB3H B
0enKkoBbIX MoJieKyax. [[poTenHOreHHbIe aMHHOKUCTIOTHI. He3aMeHnMble aMUHOKUCTIOTHI.

3.6. benku: pazmepsl OENKOBBIX MOJEKYJ, Kiaccupukanus OEIKOB, CTPYKTypa (nepsuunas,
8MOPUYHAS, MPEeMUYHAs, Yemeepmuynas), NeHaTypalus U peHarypanus OenkoB. beiaku mpocteie u
CIIOXKHBIE.

3.7. @epMeHTHI: CBOMCTBA, MeXaHU3M JAeicTBUS. CKOpOCTh (DEPMEHTATHBHBIX DPEAKUUN H

daxTopsl, Brusitonme Ha He€. arubupoBanne pepMeHTOB, KOYAKTOPHI U KOPEPMEHTHI.
3.8. Hyxneunosblie kuciotel: ctpoenue Hykieotu10B. Ctpykrypa JJHK u PHK. Pernukanus,
TPAHCKPUIILIUS, TPAHCIISILIHSL.
Tema 4. Oo6men BeLIeCTB U npeBpalleHue JHEPIruM B KJIeTKe
4.1. OOMeH BemeCTB Kak COBOKYNHOCTb IIJJACTUYECKOTO U SHEPreTM4eckoro OoOMEHOB
4.2. Knaccu¢pukamusi OpraHM3MOB B COOTBETCTBHM C HCTOYHHKAMHU DSHEPrHH M YIIiepoja
4.3. ABrtoTpoHOE nuTaHuEe, POTOCUHTES, XEMOCHHTE?3
4.4. TereporpodHoe nuTaHue. TUIIBI TeTepOTPOPHOro MUTAHUS
45. Ilnactuyeckuit oOmeH. PotocuHTe3. OCHOBHBIE OTambl (OTOCHUHTE3a pPACTEHUU W
ruanoOakrepuii. [{ukn KanbBuHa.
4.6. Dueprernueckuit oOMeH. AneHosuHpocharel. ATD. OyHKIHHU B KIETKE.
4.7. AspoOHOe M aHa’poOHOe abIxaHHe 3(PPEKTUBHOCTH NPEBPALICHUS SHEPrHH. [ IHMKOIM3.
Huxn Kpebcea. bpoxkenue. Tumnbl 6poxenus. Pons B meTabonusme Vcrnonb3o0BaHue mpoieccoB OpOKEeHHs B
IIPOMBIIIIEHHOCTH.
Tema 5. Bocnipou3sBeneHue U JKU3HEHHbIN HMKJI KJICTKH
5.1. J)Xu3zHeHHBIN MUK KIeTKU. [ aIuIONIHbIE M TUIUIONIHBIE KIIETKH.
5.2. Muto3 (Henpsmoe aeneHue kinetku). ®a3pl Mutoza. DyHKIMU B KIeTKe. AMHUTO3 (IIpsAMoe
JIeJIeHre KIIETKH)
5.3. Meiio3. @a3bl Melio3za. DyHKIINMU B KIETKE.
5.4. PexoMOuHaNus y IpOKapuoT U 3yKapHoT.
5.5. Pa3mMHOXKeHue KUBBIX OPraHU3MOB: MIOJIOBOE U Oecronoe
5.6. Onrorene3. MuauBuayanbHoe pa3BUTHE OPTaHU3MOB. DTaIlbl SMOPHUOHATIBHOTO PA3BUTHSL.
5.7. PocT 1 pa3BUTHE KJIETOK U LIEJIBIX OPTaHU3MOB: TUIIbI POCTa, KPUBBIE POCTA, CIIOCOOBI U3MEPEHUS
pocta. Metamopdo3.
Tema 6. 3aKOHOMEPHOCTH HAC/IEI0BAHUS M H3MEHYUBOCTH
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6.1.11epBBie mpeacTaBIeHUs: O FTEHETUKE

6.2. OTKpbITHE 3aKOHOB HACJIEZCTBEHHOCTH

6.3. OCHOBHBIE IOHATHS U 3aKOHOMEPHOCTH MEHJEJIEEBCKON T'€HETUKHU.

6.4. I'enernueckuii xkoa. Hocurenu wnacnencrBeHHo wHbopmanuu. Ctpoenue. Jlokanuzanus B
kiieTke. CTpyKTypa XpOMOCOM U F€HOB.

6.5. ®@opMbl W3MEHYHBOCTH. MoaupuKanuoHHAs W3MEHYMBOCTh. PeKOMOMHAIMS Yy SyKapHOT.
PexoMmOuHamnus y mpokapuoT (Tpanchopmanus, TpaHCAYKIHs, KOHbIoTanus). [lnasmunel. Myraruu.
Tunsl MyTaumii. Penapanus

6.6. Penmukanusa JIHK. Peryisnus reHHOM aKTUBHOCTH

6.7. Tpanckpunuus. Tunst PHK u ux pons B knerke. [Iponeccunr PHK

6.8. Cunres Oenka. JIokanu3anus B KIETKE.

Tema 7. DBosroninoHHOE YueHre. MUKPOIBoOIIONNS U MaKpodBoiouus. ['enernueckue

U IKOJIOTHYECKHE OCHOBBI IBOJTIOIHHI

7.1. IlonsiTue o uitoreHese

7.2. JlokazaTeabCTBa SBOJIIOIIUN

7.3. OCHOBHBIC ITOJIOKESHHUS IBOIIOIIMOHHON Teopuu Y. [lapruHa

7.4. CunTeTrnyeckasi Teopus 3BOJIIOLUN

1.2. Bun, ero kpuTepuu u CTpyKTypa. Bugoobdpazosanue

1.3. BO3HHKHOBEHUE HACIICICTBEHHBIX BAPHAHTOB

1.4. JIBmxy1iue CHIIbl 3BOMIOIIHI. DaKTOPBI IBOJTIOIIH.

1.5. EctecTBeHHbII1 0TOOD (TUIIBI €CTECTBEHHOI'O 0TOOPA)

1.6. DBosrOIMS HA HAJIBUJIOBBIX YPOBHSIX

1.7. Bo3HUKHOBEHUE KU3HU (OMOTEHE3)

1.8. MUKpOABOIIOIHS ¥ MAKPOIBOITFOITHSL.

1.9. Tenernueckue v YKOJIOTMYECKUE OCHOBHI ABOMIOIHH. [[prHIIUIIBI ceneknun

1.10. Pa3zButue xxu3Hu Ha 3emiie. ['eostornuyeckue spel

Paznen «O06mas MuUKpooHoJI0THs»
Tema 1. Bo3HMKHOBeHUe M pa3BUTHE MUKPOOHOJIOT T
1.1. Ilpeamer u 3amauu MUKpPOOUOJIOTHH, €€ MECTO U pOJIb B COBPEMEHHOH HPHPOIHBIX
poreccax, B HapOJAHOM XO034MCTBE U 3paBOOXPaHEHUH
1.2. Hcropus pa3zButus MUKpoOHOIOTHH. OTKPBITHE MUKPOOPTaHU3MOB
1.3.  CoBpeMeHHBIE METOIBI MUKPOOUOIOTHIECKUX UCCIIECIOBAHUN
Tema 2. CucreMaTHKa MUKPOOPTraHNU3MOB. ApXeH, 0aKTepHH U 3YKaAPHOTHI
2.1. IIpuHIMITBEI CUCTEMATHKH MUKPOOPTaHU3MOB. [IpaBuita HOMEHKIIATY Pl U HICHTU(PHUKAIINT
2.2. TIpokapuOTHYECKHE U 9yKapUOTUYECKHE MUKPOOPTaHU3MBbI, CXOJICTBO M OCHOBHBIE Pa3IHUHS
2.3. llpokapuotel (apxeu, Oakrepuu). [lpuHmmmber cuctemMatukn. OCHOBHBIE — TPYIIIIBL.
Knaccudukanus 6akrepuii (mo bepru, mo Mioppeto).
2.4. Dyxapuotsl. [Ipuanmmne! knaccudukarmi. OCHOBHBIE TPYIIIIHL.
Tema 3. Ctpoenne u pyHKIHH KOMIIOHEHTOB 0AKTEPUATbHBIX KJIETOK
3.1. Mopdonorus 6akrepuii 1 apxei.
3.2. CrpoeHme, XUMHUYECKUI COCTaB U (PYHKIUHU OTIEIHHBIX KOMIIOHEHTOB MPOKAPHOTHYECKUX
KJIETOK.
3.3. Ctpoenwue kinerouHoi creHkH [ 'pam+ u ['pam- GakTepHid.
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3.4. Poct, pasMHOkeHHE U TuTaHue OakTepuii. Mopdosorust KojaoHuH.
3.5. Mexanu3m ciopooOpa3oBaHys U €T0 3HAUCHHUE.
3.6. CriocoObl BHKEHHS OaKkTepuit

Tema 4. JyKapHOThI. Mopdoorus, KJIaccupukanms, pa3MHOKeHHe
MHKPOCKONMYECKUX JYKAPUOT (pacTeHHusl, SKMBOTHbIe, TpudbI, NPOTHCTHI (MPOTO30a,
XPOMMCTHI)

4.1. I'puOsbL.

4.1.1. Cucremaruka rpu60oB. OCHOBHBIE TPYIIIBI M UX 3HAUCHHE. XapaKTepuCTHKa Hanboee
BA)XHBIX IPEACTaBUTENEH pa3IMUHbIX KJIACCOB
4.1.2. OcoGeHHOCTH MUKPOCKOITUYECKHX TPHOOB
4.1.3. Pa3MHOXEHNE MUKPOCKOITMYECKUX TPHOOB
4.1.4. Knaccudukaruss MUKPOCKOITHYECKUX TPHOOB.
4.1.5. Iposxoxu, nx Gopmbl U pazmepsl. Pazmuoxenne npoxokeit. Knmaccudukanums npoxokeit
4.2. MukpoBOI0pOCTIH
4.3. Tlpocreiimme
Tema 5. Bupychl: pacnipocTpaHeHue U CTPYKTypa
5.1. OtnuuunTenbHble IpU3HAKKU BUPYCcOB. MicTopus otkpbiTHs. Knaccudukanys
5.2. Ctpoenue BHpPYyCOB
5.3. Mexanu3m HHPHUIUPOBAHUS
5.4. Mopdonorus u BelsiBIeHHE OakTepruodaro
5.5. Pa3BuTHE yMepeHHBIX (ParoB: TU30reHUST
Tema 6. MeTa60/113M MUKPOOPTraHU3MOB
6.1. ITonsTHe o kaTabonu3Me U aHaboIu3Me
6.2. DHeprernyeckuii oOMeH. Makposprudeckue coeguHeHus. Turbl hochoprIrnpoBaHst
6.3. DHepreTHuyeckuii MeTabOJIM3M  XEMOOPTaHOTETEPOTPO(OB,  HUCIONB3YIOMMX  MPOICCCHI
OpoXkeHUs
6.4. DHepreTnyeckuii MeTaboJIM3M XeMOOPTaHOTeTEPOTPOPOB, UCIIOIB3YIOIIUX MPOLIECC AbIXaHUs
6.5. ®epmeHThI MeTaboM3Ma OaKTepUid, onpeieieHne OMOXUMUYECKHUX CBOUCTB.
6.6. Jlpixanue OaxTepuil, kiaaccupuKanys MUKPOOPTaHU3MOB 10 TUIAM JbIXaHUS, YCIOBHS
KyJIbTUBHUPOBAHUS a3pOOHBIX U aHAIPOOHBIX OaKTepUil
Tema 7. 'eHeTKa U H3MEHYHBOCTH MUKPOOPTraHU3MOB
7.1. 'eneTrka MUKpOOpraHu3MoB. OeHOTHITNYECKAst M TEHOTUITYECKAs N3MEHUYMBOCTb.
7.2. T'ennas unxenepus Oaxtepuil. IlpakTuueckoe mcrosnb3oBaHue OakTepuil, B TOM YHUCIIE,
MOJIYYEHHBIX C TOMOIIIBbIO METO0B T€HHOW MH)KEHEPUH.
7.3. buocunTe3 6emnKa: TpaHCKPUMIKA U TpaHCaauus. Perynsuus cuaresa 6enka y mpoKkapuoT Ha
npumepe E.coli.
7.4. Texnonorus pekomOuHaHTHBIX JIHK. Mcnonb3oBanne pekOMOMHAHTHBIX MUKPOOPTAaHHW3MOB
JUIS IOJTyYeHUsI KOMMEPUECKUX MPOIYKTOB.
Tema 8. Mukpoopranu3Msl B IpUPO/Ie U X035 CTBEHHOH eATeJIHLHOCTH YeJI0BeKa
8.1. Poiap MHKpOOPraHM3MOB B MHUKPOOHMOJIOTHYECKOH, MUIIEBON MPOMBIIIIEHHOCTH, B CETbCKOM
xo3saucTBe. Cenekuns MUKPOOPTaHU3MOB
8.2. Y4dacTre MUKpOOPTaHU3MOB B OMOT€OXMMHYECKHUX IIUKJIaX COSTUHEHUH yIiaepo/ia, a30Ta, Cephl
U JIPYTHX DJIEMEHTOB
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8.3. 3HaueHne MUKPOOPTaHU3MOB B F€0JIOIMUYECKHUX MPOIeccax

8.4. YcnoBus o0MTaHUS MUKPOOPTaHU3MOB B IIOYBE U BOJIE

8.5. MukpoOuosnornyeckas O4lMCcTKa CTOYHBIX BOJT

8.6. Coo01iecTBa MUKPOOPTAaHU3MOB, TPO(UUECKHE CBSI3HM B COOOIIECTBAX

Pa3zgen 3. «KyJbTHBHpOBaHHE MHKPOOPraHu3MoOB B JiabopaTtopuu. CaHuTapHas
MHKPOOHOJIOT S
Tema 1. [luTaHue MUKPOOPTaHU3MOB
1.1. Cnoco0sbl nuTaHus MUKpOOpraHu3MoB. [IuTarenbHble cpeibl.
1.2. Xumuueckuit cocTaB MUKpPOOHOU KIICTKH.
1.3. MexaHu3Mbl IOCTYIUIEHUS IUTATEIbHBIX BEIIECTB B KIETKY.
1.4. TIumeBble NOTPEOHOCTH U TUIIBI MUTAHUSI MUKPOOPTaHU3MOB.
Tema 2. KyJibTHBHpPOBaHHE U POCT MHKPOOPTaHU3MOB
2.1. HakonuTtenbHbIE KYJIbTYPbl MUKPOOPTaHU3MOB.
2.2. Yuctele KyJIbTypbl MUKPOOPIaHU3MOB.
2.3. CmemaHHbIE KyJIbTYPbl MUKPOOPTaHH3MOB.
2.4. CnocoObl KyJIbTUBHUPOBAHHS MUKPOOPTaHU3MOB.
2.5. Poct GakTepuii B IepHOIUYECKON KYIbTYpE.
2.6. ITapameTpsl KpUBOIA pocTa.
2.7. Poct GakTepuii B HEIPEPHIBHOM KYJIbTYype.
2.8. CuHXpOHH3AIHS KIETOYHOTO JeTICHHUSI.
2.9. Metonsl onpeieneHust Yuciia 0akTepuil 1 OaKTepUaTbHON MACCHI.
Tema 3. BuausHue BHelIHeli cpeabl Ha pa3BUTHE M KH3HEAEATEJIHLHOCTD
MHKPOOPTraHU3MOB
3.1. Bnusnue ¢pusnueckux (pakTopoB Ha MUKPOOPTaHU3MBI.
3.2. BnusHue xXuMn4eckux (pakTopoB Ha MUKPOOPTaHU3MBI.
3.3. Bnmsiaue 6nonornveckux (hakToOpoB Ha MEKPOOPTaHU3MBI.
3.4. B03MOXHBIE ITyTH MOJABJICHUS KU3HEAEATEITLHOCTH MUKPOOPTaHU3MOB TIO ICHCTBHEM
BHEIIHUX (DaKTOPOB.
3.5. AHTHOMOTHKY U (PUTOHLUABI, HEPCIEKTUBBI X UCTIOIb30BAaHUS B MUIIEBOM
MPOMBIIIICHHOCTH. MUKPOOPTaHU3MBI - IPOAYIICHTHI aHTHOMOTHKOB.
Tema 4. MeauumHckass MUKPOOH0JIOT U
4.1 HopmanbHast MUKpOOHOTa YeIOBEKA
4.2  TlatoreHHble, yCIOBHO-IIATOT€HHbIE, HEMTATOT€HHBIE MUKPOOPTaHU3MBbI
4.3 TlaToreHHble MUKPOOPTaHU3MBI.
Tema 5. CannTapHasi MUKPOOHOI0THSA
5.1. CanuTapHO-TIOKa3aTelbHbIE MUKPOOPTAHU3MBbI
5.2. MukpobuoTa OKpyxaroleil cpebl, MUIIEBbIX MPOAYKTOB, OpraH13Ma 4eJIoBeKa, pAaCTUTEIbHOTO
JIEKApPCTBEHHOTO CHIPhSI M TOTOBBIX JICKAPCTB.
5.3. DnextuBHbIe U AU PepeHITnATEHO-TUATHOCTUIECKIE CPEIbI

3.4. TemaTnka ceMUHAPCKUX/MPAKTHYECKUX U J1a00PaTOPHBIX 3aHATHI
3.4.1. CemuHapcKue/MPaKTHUECKHE 3aHATUS
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Cemunap 1. OCHOBBI MUKPOCKOITUH

Cemunap 2. CiocoObl KOHTPACTHPOBAHUS B MUKPOCKOITHH

CemuHap 3. CTpoeHue NPpOKapUOTUYECKUX U SYKAPUOTHYECKUX KJIETOK. YacTh 1.

Cemunap 4. CTpoeHHe MIPOKAPUOTUUECKUX U SYKAPUOTUUECKUX KIeTOK. HacTsp 2.

Cemunap 5. McnipaBienue omuoOoK 1o teme 2 (CXema CTpOSHHSI 9YKapHOTHIECKUX U
MIPOKAPUOTHUYECKUX KIIETOK, TaOIHUIa CpaBHEHUS).

Cemunap 6. MoaupukanuoHHasi U3MEHYHBOCTb.

Cemunap 7. [Ipunnunel HaygyHOro uccienoBanus. Llens, 3am1a4un, MeTo b1, BBIOOp 0OBEKTA.
CtpyKTypa oTueTa 0 HAyYHOM HCCIIeIOBAaHUN

Cemunap 8. [Ipaktuueckas padota o reme «MoaudukanoHHas HK3MEHYMBOCTh

Cemuuap 9. CocraBneHue oOT4eTa 1O HCCIEJOBAHUIO, IIPOBEACHHOMY IO TEMe
«MonudukamoHHass HK3MECHUYNBOCTHY. AHAIN3 OIIHOOK

Cemunap 10. Boga kak oCHOBa KU3HU.

Cemunap 11. [IpuHIuIbI COCTaBIEHUS TUTATEIbHBIX CPE 111 KYJIbTUBUPOBAHUS
Cemunap 12. IIpyHIMIIBI COCTaBICHUS MUTATENIBHBIX CPE A1 AUATHOCTUKU

3.4.2. JlabopaTopHbIE 3aHATHS
Paszgen 1. O0was ouostorus
JIaGoparopnas padorta Ne 1. 3HaKOMCTBO ¢ TEXHUKOH J1TabOpaTOpHBIX paboT. besomacHOCTk.

[TpaBuna nmoxapHoi OE30MaCHOCTH.

JlaboparopHuast pabora Ne 2. Jlaboparoproe obopynoBanue, mocyna. [IpuHIUIBI paOOTHI.

JlaboparopHas pabota Ne 3. Pacder KOHIIEHTpaIuii pacTBOPOB (BECOBEIC, 0OHEMHEIE).

JlabopaTtopHas pabota Ne 4. CriocoObl Ae3UH(EKIINUHN. [IpaBuna m cmocoObl MBIThS
n1abopaTopHOI MOCYAbI.

JlabopaTtopHnas pabota Ne 5. CriocoObI cTepunuzarnuu 1adboparopHas nmocyasl. [loaroroska
MOCY/IBI K CTEPHITU3AIMY Yaniek [leTpu, mumeTok, mimareneid, Koo, IpoOupokK.

JlaboparopHast pabota Ne 6. I3roTOBIIEHUE BaTHO-MAaPJICBBIX TTPOOOK

JlabopaTtopHas pabota Ne 7. Crepunuzanus B CyX0XapoBoM IKady. ABTOKIAaBUPOBaHUE.
TemmepaTypa cTepunuzanuu

JlaboparopHasi pabora Ne 8. MeToapl BIaXHOW CTEpUIU3ALMU. YCTPONCTBO aBTOKJIaBa.
Pexxumbl crepunm3aiim.

JIaGoparopnas pabota Ne 9. Bona. @usmnonorunueckuii pactsop. [Ipurorosienue pacTBOpoB.
[IpuroToBneHue arapu30BaHHBIX CPeJl

JlabopaTtopHnas pa6ota Ne 10. YcTpoiicTBO MUKpPOCKOTIa, TIpaBujia paboThl.

JlabopaTtopHnas pabota Ne 11. Muxpockomnusi. Hactpoiika ceeta mo Kénnepy,

JlaGoparopHass pabora Ne 11. Muxpockonusi. IlpuroroBieHre BpeMEHHBIX INpenapaToB.
PasnaBnennast xarust. MUKPOCKOMHMS PACTHTENBHBIX KIETOK (KJIETKH smuaepmuca derryit Alium
cepa, KJIeTOuHasi CTeHKA, SIAPO, SAPBIINIKY, [IUTOMIIA3Ma, JISUKOIIIACTHI)

JlaboparopHast pabota Ne 12. MuUKpOCKOTHS PaCTUTENBHBIX KJIETOK. Y CTHUYHBIN ammapar
Tradescantia zebrina (kierounas cTeHka, sApo, MUTOIIA3Ma, XJIOPOILIACTHI)

JlaboparopHuas padora Ne 13. Mukpockonus pacTUTEIbHBIX KieTok. Elodea canadensis)
(kKIeTovHas CTeHKa, AP0, IUTOIIa3Ma, IIMKJIO3 XJIOPOILIACTOB)
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JIaboparopnast pabora Ne 14. Mukpockomnusi pacTuTelnbHBIX KieTok. Elodea canadensis
(kJeToYHast CTEHKa, AP0, UTOILIA3Ma, IUKII03 XJIOPOIIACTOB)

JIaboparopHnas padora Ne 15. MuKpockonusi pacTUTEIbHBIX KIETOK. OIHOKICTOYHBIC H
HUTYATHIE BOJOPOCIH

JIaboparopHast pabota Ne 16. XpoMucTsl, mpoto3oa. MUKpOCKoIus (quaToMeu, nHpy3opun)

Jlaboparopunass pabora Nel7. MUKpPOCKONMYECKUE MHOTOKIICTOYHBIE  (KOJIOBPATKH,
TUXOXOIKH, TUIPHI)

JIaboparopnas padora Ne 18. OgHokierounsie rpubsl. [lekapckue apoxoku. Saccharomyces
cerevisiae

Jlaboparophast pabora Ne 19. [Tpuem otyera 1o 1abopaToOpHBIM padoTam
JlabopaTtopnas padota Ne 20. ITpuem otyeTa 1o 1abopatopHbiM paboTam

Pa3gen 2. O6mas MUKpPOOHOJIOT U

JIaGoparopHas padora Ne 1. 3HaKOMCTBO ¢ TEXHUKOM J1abopaTopHbIx padot. be3omacHOCTb.
IIpaBuna pabGotrbl ¢ Mukpoopranusmamu. [IpaBuna mnoxapHodt Oe3onmacHocTH. CrocoObl
ne3nH(eKnun. Y CTPOMCTBO MUKPOOHOIIOTHIECKOM Jaboparopun

JIaGoparopnast pabora Ne 2. PaGora ¢ BecamMu (T€XHHYECKHMH, aHAJTUTHYECKHMH), pH-
METPOM.

JIaGoparopnast pabora Ne 3. IlutaTenbHble Cpeabl IS MHUKPOOPTaHU3MOB (MHUIIETHAIBHBIX
rpuboB, IpoxoKeil). MeTo bl IPUTrOTOBIIEHHS! TUTATEIbHBIX CPE.

Jlaboparopnass pabora Ne 4. [lutatenpHble Cpeasl sl  MHUKPOOPTaHU3MOB
(MukpoBogOpocin). MeTobl IPUTOTOBJIECHUS TUTATENBHBIX CPEL.

JlaboparopHast pabora Ne 5. IluratenbHble Cpeabl Ui MHUKPOOPTaHU3MOB (OakTepuil).
MeTobl IPUTOTOBICHUS MUTATENbHBIX CPEL.

JlaboparopHast pabota Ne 6. Y CTpOHCTBO U KJIaCCHI O€30MMaCHOCTH JITAMHHAPHBIX OOKCOB

JlabopaTtopHas pabota Ne 7. PaGoTa B laMmruHapHOM OOKCe.

JIaGoparophas pabota Ne 8. Metozs! KynbTHBUpoBaHus. [Ipodupku. IToceB KyabTyp

JIaGoparophas padota Ne 9. Metoas! kynbTuBHpoBanus. Yamku lerpu. IToceB kyabTyp

JIaGoparopnast pabora Ne 10. MuKpOCKONMMpPOBAaHHWE C HMMEPCHOHHBIM OOBEKTHBOM.
I'oTOBBIE MpenapaThl.

JIaGoparopnas pabota Ne 11. Onncanue koioHuit 6aktepuil. MUKpocKkonupoBaHue

JIaGopatophas pabota Ne 12. Onucanue KoJIOHUI MUKpOBOAOpociiell. MUKpOCKOTIHpPOBaHUE

JIaGoparophas padota Ne 13. Onrcanue KOJIOHUH MIECHEBBIX 'PHO0B. MUKPOCKOIIMPOBaHHE

JlabopaTopHas pabora Ne 14. Omnwucanue KOJIOHUM Oa3UAMAIBHBIX TPUOOB M JIPOMHKEH.
MukpockonupoBaHue

JlabopaTtopHas padota Ne 15. MeToibl pabOTBI ¢ aBTOMAaTHYECKON MTUTIETKON

JlaboparopHast pabota Ne 16. MeTo 161 pabOTHI ¢ 3JIEKTPUICCKIM HACOCOM JIJIS ITUTIETOK

JIaGoparopnas padota Ne 17. Ilpuem otueta o nmabopaTopHbIM paboTam

JIaGoparopnas pabota Ne 18. Ilpuem oTueta o nadopaTopHbIM paboTam

Pa3gen 3. «KyabTHBHpOBaHME MUKPOOPTraHU3MOB B JiaGopaTopun. CanutapHas
MHMKPOOHOI0T U
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JlaGopaTopHas pa6ora Ne 1. 3HAaKOMCTBO ¢ TEXHHKOH JabopaTopHBIX padboT. bezonacHOCTb.
[IpaBuna pabotel ¢ Mukpoopranmdmamu. [IpaBuna mnoxapHoil ©Oe3omacHocTH. CrocoOb
Ne3UHQEKITUH.

JIaGoparopnas padora Ne 2. MeTo/ bl KyIbTUBUPOBAHHS MUKPOOPTaHU3MOB. 3aCeB KYJIbTYP.
VYcinoBust KynbTUBUpPOBaHHS. |JIyOMHHAs KyJbTypa, MOBEPXHOCTHAs KyJIbTYpa, CTallMOHApHas
KYJIBTYpA.

JlaGopaTtopHas pabora Ne 3. IlpuroroBneHue yHHUBEpCaIbHBIX MUTATEIbHBIX cpen (MIIA,
CA). Crepunu3zanus TUTaTEIbHBIX CPEl U MOCY/bI (aBTOKIIAB, CyX0KapoBoH IKad)

JlaGopaTopHas pabora Ne 4. Meroasl okpamuBaHus. [IpuroroBieHHe KpacHTEIICH.

JlabopaTtopHas padota Ne 5. MeToib1 MUKpocKonuu. [IpuroToBnenus: GuKCUPOBAHHOTO
MasKa.

JIaboparophas pabota Ne 6. Metoasr Mukpockonuu. ukcrupoBaHHBINA Ma30k. OKpalmBaHue
METHUJICHOBBIM CHHUM.

JlaboparopHast pabota Ne 7. [TojicyeT cOOTHOIIEHUS KUBBIX U MEPTBBIX KieTok. [Ipemapar
pa3naBnenHas Karst. OKpalnBaHue METUICHOBBIM CHHUM.

JIaboparopHas pabota Ne 8. OTpaboTka HaBbIKA CTEPHILHON PabOTHI C )KUIKUMU CPEIaMHU.
KynpTuBHpOBaHUE MOJIOUHOKUCIBIX OaKTepuii. Beinenenue u3 mpupo HbIX HCTOYHHUKOB.

JlaboparopHas padota Ne 9. Onucanue pocta MOJOYHOKHUCIBIX KyJIbTyp. [IpuroroBnenue
(bukcupoBaHHBIX Ma3KOB. OKpalIUBaHUE METUIICHOBBIM CHHHM.

JIaGoparopnas padota Ne 10. OxpammBanue no I'pamy. [Ipurorosnenue kpacurenen

Jlaboparopnas padorta Ne 11. IIpurortosienue dpukcupoBannoro maska, Bacillus, E.coli

JIaboparopnas padora Ne 13. Okpamusanue o I'pamy ierok Bacillus subtilis (rpam+) u
Escherichia coli (rpam-).

JlaboparopHnas padora Ne 14. MukpockonupoBaHue okpalieHHbIX o [ pamy ma3kos Bacillus
subtilis (rpam+) u Escherichia coli (rpam-).

JlaboparopHass pabora Ne 15. MeToapl KONMMYECTBEHHOTO y4yeTa MHUKpPOOPTAaHHU3MOB
Omnpenenenne 6uomMaccel BECOBBIM cItoco00M. MutienuaibHble KyJIbTYphl.

JIaGoparophas pabora Ne 16. MeToabI KOIMYECTBEHHOTO yueTa MUKpoopranu3MoB. [loacuer
KJIETOK B Kamepe ['opsieBa (IposxkKH, MUKPOBOPOJIOPOCIH), ONIpeIeNIeHHe ONTUYECKOH MIIOTHOCTH.

JlabopaTtopHas padota Ne 17. HeemomeTpuueckuit MeTO ] OipeIeTICHUSI KOTUYECTBA KIIETOK.

Jlaboparopnasi pabora Ne 18. IlomyueHue HAKONMUTENBHBIX KYJIbTYp CEHHOW MallOYKH,
KapTo(heTbHOM MaTOUKH, MOJIOYHOKHUCIIBIX OaKTEPHIA.

JIaGoparopHas pabota Ne 19. Onucanune HaKONMUTENbHBIX KyJIbTYp (CEHHas U KapTodesbHas
MAJI0YKH), CPAaBHEHHE C JTUTEPATYPHBIMU JAHHBIMHU.

JIaboparopHast pabota Ne 20. MUKpOCKOITMPOBAaHNE HAKOITUTENBHBIX KYJIBTYp (CEHHAs U
KapTodenbHas MaJI0YKH), CPABHEHHE C JIUTEPATYPHBIMU JAHHBIMHU.

JlaboparopHast pabora Ne 21. OmnpeneneHne 0OCEMEHEHHOCTH BO3JyXa. [IpuroToBiieHne
MTUTATEIBHBIX CPel.

JlaboparopHast padora Ne 22. Onpenenenre oO0CEMEHEHHOCTH Bo3ayxa. IlocraHoBka
AKCTIEPUMEHTA

JIaGoparopHas pabota Ne 23. Onpenenenne oOceMeHEeHHOCTH Bo3yxa. OIeHKa pe3yabTaToB.

Jlaboparophast pabora Ne 24. Onpenenenrne KOE B mumieBsx nmpoaykrax. [Ipurorosiienne
MUTATENbHBIX CPe]l.
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JlaGopaTtopHas pabora Ne 25. Onpenenenne KOE B numeBsix npoaykrax. [ToctaHoBka

OKCIICPpUMCHTA

JlabopaTopHas pabora Ne 26. Omnpenenenune KOE B mmmeBwix mnpoaykrax. OrneHka

pe3yabTaToB

=

JlaGopaTopHas pabota Ne 27. Paz6op omm6ok. [loaroroBka otyera 06 uccienoBaHuu
JlabopaTtopHnas padota Ne 28. [Iprem otueTa mo JabopaTopHBIM paboTam
JlabopaTtopHnas padota Ne 29. IIpuem otueTa mo 1abopaTopHBIM paboTam

3.5. TemaTuka KypcoBbIX MPOEKTOB (KYPCOBBIX padoT)
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHBI

1. Y4eOHO-MeTOAMYECKOEe M MHPOPMALIMOHHOE 00ecriedeHne

1.1. OcHoBHas quTepaTypa
M. Teitnop, H. I'pun, V. Crayt. buonorus: B 3-x 1. T 1. : Ilep. ¢ anrn. / ITog pexa. P. Comnepa.

Hzn-so BUHOM, 11-e u3nanue, 2020, 454 c.

M. Teitnop, H. I'pun, V. Crayt. buonorus: B 3-x 1. T 3. : Ilep. ¢ anrn. / ITox pea. P. Comnepa.
Uszn-so BMHOM, 11-¢ uznanue, 2020, 451 c.

Hetpycos A.U., KoroBa U.b. Mukpobuonorus: YHUBEpCUTETCKUN Kypc.- 5-¢ uznanue, 2017,
384 c.

Hetpycos, A. 1. MukpoOuosnorus: teopus u npakTuka B 2 4. Yacte 1 : yueOHUK 1151 BY30B /
A. W. Herpycos, U. b. KoroBa. — Mocksa : U3narensctBo IOpaiit, 2020. — 315 ¢. — (Bricmiee
obpazosanue). — ISBN 978-5-534-03805-7. — Tekcr : anexkrponnsiii // DBC FOpaiit [caiit]. —
URL.: https://urait.ru/bcode/450147 (nata oopamenwus: 09.08.2021).

Hetpycos, A. 1. MukpoOuomnorus: Teopusi ¥ npakThka B 2 4. YacTh 2 | y4eOHHK /IS BY30B /

A. W. Herpycos, U. b. KoroBa. — Mocksa : U3narensctBo FOpaiit, 2020. — 332 ¢. — (Bricmiee
obpaszoBanue). — ISBN 978-5-534-03806-4. — Tekcr : anexktpoHHbIN // OOpa3oBaTenbHas
iatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/451769

HerpycoB A.U. Ilpaktukym mo mukpoo6buonoruu / A. U. Herpyco, M. A. Eroposa, JI. M.
3axapuyk u 1p. M.: U3natenbckuii nentp «Axagemus», 2005, 608 c.

4.2. JlomoiHUTEbHAA JINTEPATYypa
Kycrosa H.A. JlabopaTopHsIi ipakTHKyM 110 MEKpoOuonorun. — M., MI'YUD, 2006 .

I'panoBa H.b., babGycenko E.C., T'opuoBa W.b. JlaGopaTopHblii MpakTHUKyM IO oOIien
mMukpoouonoruu. — M: JleJIu npunrt. — 2004. — 144 c.

Omnpenenutens 6akrepuit bepmku / mox pen. k. Xoynra, H. Kpura, I1. Caura, [[x. Creiinu, C.
Yunbsamca. M.: Mup, 1997. T. 1-2.

[Inerens, I'. O6mast mukpoouosorus / I'. [llnerens.— M.: Mup, 1987, — 568 c.

Herpycos A. 1. Dxonorus mukpoopranusmos / A. . Herpycos, E. A. boru-OcmonoBckast, B.
M. T'opnenko u ap. M.: U3natenbckuii neHTp «Akagemus», 2004
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10.

11.

12.

13.

14.

15.

16.

17.

Tynsaxosa, O.B. buonorus / O.B. TynakoBa. — Mocksa : [{upexkt-Menua, 2013. — 449 c. : wi.,
TaoII., CXEM. - Pexum JOCTyTIA: o [IOJITHCKE. - URL:

http://biblioclub.ru/index.php?page=book&id=229843
Pabnesa, C.A. OOmas Ouomnorus um wmukpoOuornorus / C.A. PsbueBa ; MwuHucrepcrso

oOpazoBanus u Hayku Poccuiickoit denepaunn, PenepanbHoe rocygapCTBEHHOE aBTOHOMHOE
o0Opa3oBaTeNbHOE YYpEXKIEHHE BBICHIETO0 NpodeccnoHaabHOro obpasoBanus «CeBepo-
KaBka3zckuii denepanbhbiii yauepcute™». — CrtaBpononb : CKOVY, 2016. — Y. 1. OGmas
owmomormsi. — 149 c¢. : wun. — Pexum gocryma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=459250

I'yceB M.B., Muneesa JI.A. Mukpobuonorusi. M. Axanemus, 2007: 464c

Cronunckas, H.C. Hutomorust / H.C. CtBonuHckass; MuHHuCTEpCTBO 00pa3oBaHUs W HAYKH

Poccuiickoit ®@enepanmu, DenepanbHOEe TOCYIapCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE
YUpEXKJIEHUE BBICIIErO MPOPECCHOHANBHOIO 00pa3oBaHusl «MOCKOBCKHI N€aarorunyeckuil
roCyIapCTBEHHBIN yHIBepcuTeT. — Mocksa : MIIT'Y, 2012. — 238 c. : wi. — Pexxum goctyna: mo
noxamucke. — URL: http://biblioclub.ru/index.php?page=book&id=212838

bosxkkosa, B.I1. Ocuossl renetuku / B.I1. BoskkoBa. — Mocksa : I[Tapagurma, 2009. — 272 c. : ui.,
Tab1., cxeM. — (CrienuanbHast KOpPEKLIMOHHAS Tlelaroruka). — Pexxum JocTymna: 1mo mojamnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=210527

Maxkaposa, 1.M. buonoruueckre KOHIENIIMA COBPEMEHHOTO €CTeCTBO3HAHUS: (TIPOUCXOXKICHUE

U pa3BUTHUE XKU3HH, SIBOJIOIIMOHHOE yueHue, anTpornorenes) / .M. Makaposa, JI.I'. Baiimakosa ;
Cubupckuii rocyIapcTBEHHBIH YHUBEpCUTET (M3MYECKOH KynbTypel W crnopta, Kadenpa
MEIUKO-OMOJIOTHUYECKMX OCHOB (PU3MUECKOW KyJIbTyphl M cmopra. — Omck : M3marenscTBo
Cubl'YOK, 2009. — 75 c. : wun., Ttabn. — Pexum pgocrtyma: mo mnommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=277203

Kysnemnosa, E.A. Mukpo6uosnorus : B 2 4. / E.A. Ky3nenosa, A.A. Kuszes ; MunucrepcTBo
oOpa3zoBanus 1 Hayku Poccun, KazaHckuii HallMOHATIBHBIN MCCIIEI0BATEIbCKUN
TexHosoruueckui yausepcuter. — Kazans : KHUTY, 2017. - Y. 1. — 88 c. : Tabu., rpad., ui. —
Pesxxum noctyna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=560675
Kypanosa, H.I'. MukpoOuonorus : / H.I'. Kypanosa. — Mocksa : Ilpomereit, 2017. — Y. 2.

Mertabommsm npokapuoT. — 100 c¢. : cxem., wi. — Pexxum nocrtyma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=483200

KysueroBa, H.A. TIpoBepounsie 3amanus 1o Teopuu osBomormu / H.A. KysHerosa,
C.II. ITartanoBa. — Mocksa : IIpomereit, 2015. — 154 c. — Pesxum noctyna: no noanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=437288

Okonorus / B.H. bonbmakos, B.B. Kauak, B.I'. Ko6epanuenko u ap. ; pen. I'.B. Tarynos, 10.T.
Spomenko. — 2-e w3a., mepepad. w gom. — MockBa : Jloroc, 2013. — 504 c¢. — (HoBas

yHHMBepcUTeTCKass  Oubmuoreka). — Pexxum  jgocryma: mo  mommucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=233716

Buonorus pasmuoxenus u pazsutus / B.I1. Bukropos, B.H. 'onun, H.M. KirounukoBa u ap. ;
MunucrepcTBo o0pa3oBaHus U Hayku Poccuiickoit denepannu, MOCKOBCKUHN Mearoru4eckuit
rocy1apcTBeHHbI yHUBepcuteT. — MockBa : MIITY, 2016. — Y. 1. bakrepuun. ['pubsr u

mumaitauku. Pacrenms. — 160 c¢. : un. — Pexum noctyma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=471783
Inerens, I'. O6mas mukpoouosorus / I'. lllnerens.— M.: Mup, 1987, — 568 c.
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4.3. DaekTpoHHbIE 00pa30BaTeIbHbIE PeCYPChI
[TporpamMmHOe 0OecrieueHre He TIPELYyCMOTPEHO.

1. HUHTrepHeTr-pecypchbl BKIIOYAIOT y4eOHO-METOJMYECKHME MaTephalbl B
SJICKTPOHHOM BHJC, IIPEACTABIICHHBIC Ha caite
https://mospolytech.ru/obuchauschimsya/biblioteka/

2. Marepuanbl Kypca NpEACTaBICHbI B BHIEC OIJEKTPOHHBIX 00pa30BaTENbHBIX
pecypcos Ha miatdopme CIIO Mockosckoro [Tomutexa (LMC):

biok 1 https://online.mospolytech.ru/course/view.php?id=954

biok 2 https://online.mospolytech.ru/course/view.php?id=3414

Biok 3 https://online.mospolytech.ru/course/view.php?id=7771

4.4. JInueH3uOHHOE U CBO0OIHO pacnpocTpaHsieMoe NMporpamMMHoe
ob0ecmeueHue

He npenycmorpeno

45. CoBpemenHble npodeccnoHalbHbIe 0a3bl JAHHBIX U UH(OPMAIlUOHHBbIE
CIIPaBOYHbIE CHCTEMbI

2. Ilepeyennb pecypcoB ceTu UHTEpHET, TOCTYNHBIX /1J1sl 0CBOEHUS TUCIUILIMHBI:

HaunmeHoBaHue Ccblika Ha pecypc JlocTynmHoCTh

JIEKTPOHHO-0U0/IHOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ HocrtynHa B cetn
Wurepuer 6e3
OrpaHUYEHUN

IPR Books https://www.iprbookshop | TocTymHa B ceTr
ru/ WnTepHer 6e3
OrpaHUYECHU I

IIpogdeccuonanbablie 0a3b1 JAHHBIX

baza naHHBIX HayuHOU http://www.elibrary.ru JlocTynHo
AIIEKTPOHHON OMOIHOTEKN
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com JlocTymHo
HoJIMTeMaTHuecKasi peepaTUBHO-
oubnuorpaduueckas
UHAyKOMETpHUecKast
(bubmmomeTpuyeckas) 6aza JaHHBIX

5. MartepuajJibHO-TeXHHYeCKOe o0ecreyeHne
Aynurtopust 1uist neKUMoHHBIX 3aHsATUid Ne 5504 (115280, r. MockBa, yi. ABTo3aBojcKasi, 1.
16 cTp. 1), obopynoBaHHAs: CTOJIBI yUeOHBIE CO CKAMbBSIMH, ayIUTOPHAs AOCKA, MYJIbTUMEIUITHBIN
KOMIUIEKC (TMIPOEKTOP, dKpaH, HOYTOYK). Pabouee MecTo mpemnoaaBarens: CTOM, CTYII.
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JIaboparopus kadeapsr «XumouoTex» AB54046 (115280, r. MockBa, yi1. ABTO3aBOJICKas, .
16 ctp. 1), obopynoBaHHas: jabopaTopHbIE CTOJBI, Bechbl JsabopatopHbie DX-2000, Bech
npeunsznonnbie AND, xumudeckass Moiika, namMuHapHbiii 6okc baBn-01-«Jlamunap-C»-1,2, mxad
CYIIWIBHO-CTEPUIIM3AIIMOHHBIT Memmert, muTKa 37ekTpudeckas nadoparopras Rommelsbacher
RK 501, tepmocrar 180TBa, doTosnekrpokonopumerp KDK-2, XONMOAWIBHUK JUISL XpaHEHHS
KyJbTYp, MUKpocKonl Mukmen 6 — 6 IITYK, MUKPOCKOII, OCHAILlEHHBbIM KaMepoll COEIMHEHHOU ¢
KOMITBIOTEPOM, MUKPOCKOIIBI yueOHbIe 15 MTYK, CTEpeOMUKPOCKOI 2 IIT., HEHTpUPyra, CyIIuIbHbII
mkad, aBroknaB BK-75, aBromaTnueckue THIETKH, 3JIEKTPUYECKHUE HACOCHI JJ MUIETOK,
MarHMTHbIE MEIAJKH, JJabopaTopHas mocya JUlsl IPOBEACHHUS JIaOOPATOPHBIX 3aHATUH, CTEIUIAXKHU C
HAay4YHOH JIUTEpaTypOu.

CryneHtel  Ha  3aHATUAX  oOecliedeHbl  WHAUBUAYaJbHBIMU  MHUKPOCKOIAMH,
ABTOMATHYECKUMH MUTIETKAMH, JJAOOPATOPHON MOCYI0M, PeaKTUBAMH.

6. MeTOJII/I‘{eCKI/Ie PECKOMEHIaUH

6.1. Meroauyeckue peKOMeHAANUH JI MPeNnoaaBaTes M0 OPraHu3anun
o0yueHust
B X0€ JICKIII/Iﬁ npenoaaBarciib U3J1araCT U pasbiACHACT OCHOBHEIC, HauboJiee CI0KHBIE

MOHATHSI TEMbI, a TAK)KE CBS3aHHBIC C HEH TEOPETHUYCCKHE W MPAKTHUYECKUE IMPOOJIEMBI, JaeT
PEKOMEH/IAlIMU HA MPAKTUYECKOE HJIM JTAa0OpAaTOPHOE 3aHITHE M YKa3aHUS HAa CaAMOCTOSITEIBHYIO
pabory.

CryzaeHnTtaM, NPOMYCTUBIIKUM 3aHATHUS (HE3aBUCUMO OT IIPUYHH ), HE UMEIOIINE MTMCbMEHHOTO
pelleHus 3a/1a4 Uil He MOATOTOBUBIINECS K JAHHOMY MPAKTUYECKOMY 3aHSTHIO, PEKOMEHYeTCs He
MO3Ke YeM B 2-HEJEIbHBIA CPOK SBUTHCS HA KOHCYJIBTAIMIO K TPEMOJaBATEII0 U OTYUTATHCS T10
TeMe, U3y4JaBIneics Ha 3aHATHH. CTyIeHThI, HE OTYUTABIIUECS IO KaXI0H HE MpopaboTaHHONW UMU
Ha 3aHATUSAX TEME K Hadaldy 3a4eTHOW CECCHH, YIYCKAIT BO3MOXHOCTH TOJYYUTH TOJOKEHHEIC
OayTel 3a pabOTy B COOTBETCTBYIOIIEM CEMECTpE.

CTyaeHThbl, IPONMYCTUBIINE 3aHATHUS W/WIM HE CHABIIME Bce JIabopaTOpHBbIE pabOTHI HE
JonycKatoTes K dk3aMeHy. CTylIeHT, MpOIMyCTUBIIMK JaOOpaTOpHYIO PadOTy MO YBaXKUTEIbHOM
MIpUYKHE UMEET MPaBo ee 0TpaboTaTh B KOHIIE cemecTpa (He 6ornee 3 1abopaTopHbIX padoT).

6.2. MeToanueckue yKazaHusi 1Jisl 00y4al0UIUXCS 110 OCBOEHHU IO TUCHUTLTUHBI

Jucuunnuna «O01as Onosorust 1 MUKpOOHOJIOTHS MpeayCMaTpUBAeT JIEKI[UH, CEMUHAPbI
u nabopaTtopHble 3aHATHUA. V3yueHue MUCHMIUIMHBI 3aBepIIaeTcsl SK3aMeHOM (2 U 3 ceMecTphl) U
3adetoM (1 cemectp). YcmemHoe u3ydeHne JUCIUIUIMHBI TpeOyeT WHTEHCUBHOM CaMOCTOSATEILHON
paboThl B TE€UYEHHE BCEr0 CEMECTpa, MOCEIICHUs JEeKIUil, aKTUBHON pa0bOThl HAa MPAKTHYECKUX U
1a00paTOPHBIX 3aHATHUAX, BBIOJHEHHMS YYEOHBIX 3aJaHUN MpernojaBaTelsi, CaMOCTOSATEIbHBIX
3aHaTid B C/1O, mpoxoxkaeHus NMpoOMEKYyTOYHOIO TECTUPOBAHUS, O3HAKOMIIEHHS C OCHOBHOW H
JIOTIOJIHUTEIBHOMN JIUTEPATYPOU.

[Ipy moAroToBKe K JIEKIMOHHBIM 3aHSATHSM CTyA€HTaM HEOOXOJUMO: Iepes OuepenHOM
JeKurend HeoOXO0UMO MPOCMOTPETH MO0 KOHCIIEKTY MaTepuai Mpeblayliel JeKIu, npopadoTaTh
matepuain B CO. [Ipu 3aTpyiHEHUAX B BOCIPUSATHH MaTepHalia ciieyeT oOpaTUThCsl K OCHOBHBIM
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JIUTEepaTypHbIM UcTOUYHUKaM. Eciin pa3oOparbes B MaTepualie OnsTh HE YAaloch, TO 00paTUTECh K
JeKTopy (1o rpaduKy ero KOHCYJIbTAIMi) WK K NPENoAaBaTeN0 Ha MPAKTUUYECKUX 3aHATUIX.

CemuHapsl ¥ 1a00paTOPHbIE 3aHATHS 3aBEPILAIOT u3yueHue HauboJiee BAXKHBIX TEM
yueOHOH aucuumuiuHbl. OHHU CIly’KaT AJIs 3aKpeIyIeHNs] N3y4YEeHHOI0 MaTepuaa, pa3BUTHs YMEHUN U
HaBBIKOB JIAOOPAaTOPHON TEXHUKH, NMPHUOOPETEHUsI ONIBbITAa BEJECHUS JUCKYCCUHM, apryMEHTAalUu U
3alIUTHl BBIJIBUTAEMBIX IIOJIO)KEHUH, HABBIKOB IMPAKTHYECKOW pPabOTBI B MHKpPOOMOIOTHYECKOM
71a00paToOpHH, a TaKXKe IJIT KOHTPOJIS IPEMoAaBaTeIeM CTEIEHU MOArOTOBICHHOCTH CTYACHTOB I10
M3y4aeMOH NUCLUIUIMHE.

[Ipy m1OArOTOBKE K MPAKTUYECKOMY/JTa00OpAaTOPHOMY 3aHATUIO CTYACHTHI HMMEIOT
BO3MO>XHOCTb BOCIIOJIb30BAaThCsl KOHCYJIBTALUSIMU IIPENIOAABATEIS.

ITpu moAroToBKe K MPaKTHUECKUM/I1a00paTOPHBIM 3aHITUSAM CTYI€HTaM HEOOXOIMMO:

- IPUHOCUTH C COOOM PEKOMEHJIOBAaHHYIO IpernojaBaTesieM JIUTEPATypy K KOHKPETHOMY
3aHATUIO;

- JI0 O4YeperHOro MpaKTUYECKOro/1abopaTOpHOrO 3aHATUS IO PEKOMEHIOBAaHHBIM
JUTEPaTypHbIM HCTOYHUKAM IpOpaboTaTh TEOPETUUYECKUH MaTepuai, COOTBETCTBYIOLICH TeMbl
3aHATUS; IOBTOPUTH IPOBEJICHHBIC MHCTPYKTAXKHU 110 TEXHUKE O€3011aCHOCTH;

- B HayaJe 3aHiATHM 3aJaTh IPENOJAaBaTENII0O BOIPOCHI IO MaTepHUally, BbI3BABILIEMY
3aTPyAHEHUS B €ro IOHUMAHUM ¥ OCBOCHUH IIPY PEIICHNUHU 3a7a4, 3aJaHHBIX JJI1 CAMOCTOSTEIIbHOIO
peLeHus;

- B XOJI€ CEMMHapa 1aBaTb KOHKPETHBIE, YETKUE OTBETHI 110 CYILIECTBY BOIIPOCOB;

- Ha 3aHATUM JOBOIUTH KAXIYIO 3a/lady 10 OKOHYATEJIBHOI'O PEIICHHUS, JEMOHCTPUPOBATH
IIOHMMaHKE IPOBEICHHBIX PAcYEeTOB (aHAJIN30B, CUTYalUil), B clydae 3aTpyAHEHUI oOpamarbes K
[IPETOAABaTEIO.

1. DoH/1 OLIECHOYHbIX CPEJICTB

7.1. MeToabl KOHTPOJIA U OLIECHUBAHUSA Pe3yJIbTATOB 00y4eHUs
Tekymmii  KOHTPOJIb  YCIIEBAEMOCTH M MPOMEKYTOYHOM  aTTeCcTallud B

NPENoJIaBaHUM  AUCHUIUIMHBL  «OOmas Ouonorus M MHKpOOHOJIOTHS  MPOBOAATCA IO
CIIEIYIOIIUM KPUTEPUSAM:

- 3alIMTa U UHAUBHYaIbHOE 00CY’KJAEHUE BBITOJIHAEMBIX 3TANOB J1aOOPaTOPHBIX padoT;

- IPOBEJIEHUE U TPYNIOBOE 00CYKIEHUE OIINOOK, TOMYIIEHHBIX B KOHTPOJBHBIX padoTax;

- @IpoMmexyTouHoe U wutoroBoe tectupoBaHue B CIIO Mockosckoro Ilomurexa
(https://lms.mospolytech.ru/).

IlepeyeHb OLIEHOYHBIX CPEACTB MO AUCHUIINHE «O01as OnoJIorus u

MHKPOOHOJIOT U
HanmenoBanu [IpencraBnenue
Ne Kparkas xapakTeprcTHKa OLIEHOYHOTO
OC | €ouenouHoro CDeICTEA OILIEHOYHOTO CPECTBA
TB
cpencTna ped B ®OC
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Kontponbnas | CpencTBO NMpOBEPKH YMEHUN HPUMEHSTH Kommiekr
pabora MOJTyYCHHBIC 3HAHUS JIJIsl PEIICHUs 3a/a4 | KOHTPOJIbHBIX 33 JaHUH
(K/P) ONPEIETICHHOTO TUIIA 10 TEME WJIU Pa3eiy 10 BapHaHTaM

Ycrubiii onpoc | CpencTBo KOHTPOJIS, OPraHU30BaHHOE KaK BolbockL 116

cobecelloBaHUE | crienMaibHas Oecela IEAarorHYECcKOro P

TeMaM/pazzienam
) paboTHUKAa ¢ OOyYarommMMCsT Ha TEMBI,
VO . . JMCIUTLTHHBI
YO) CBsI3aHHBIC C U3yYaeMOH JUCIUILUINHON, U
3amura CpelncTBO KOHTPOJISI YCBOCHHUSI yYEOHOTO Bomnpoce! o
71a00paTOpPHBIX  |(TEOPETHUECKOTO u MPAKTUYECKOTO) TeMaMm/pazenam
pabor Marepualia, H3y4eHHOTO B XOJI¢ TIOJATOTOBKH JMCIUILIHHBL,
3JD W TMPOBEJICHUS JIA0OPATOPHBIX pPaboOT Mo W3YUYEHHBIM B XOJI€
Cucrema cTaHAapTU3UPOBAHHBIX 3aJaHHM,
Tect MIO3BOJISOIIAsT ABTOMATHU3UPOBATh ®oHJT TECTOBBIX
(T) IPOLIEAYPY M3MEPEHUS YPOBHS 3HAHHUN U 3a/IaHAI
YMEHHI 00y4Jarouierocs.
Ok3ameHanmoHHa (CpeICTBO  UTOTOBOM  OLEHKH  CTETEHU —
1 pabora JOCTHDKEHUS 00YYaOIMMUCS TIAHUPYEMBIX
9K3aMEHAITMOHHBIX
(uToroBas pe3yJabTaTOB OOYYECHHS IO IUCIHILIMHE Ha SHIeTOR

arrecranus) (OP)

OCHOBE€ NHUCHBMEHHOW JK3aMEHALMOHHOM
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7.2. IlIkajau KpUTEPUH OLIEHUBAHMS Pe3yJIbTATOB 00y4YeHUs

IToka3arennb

Kpurtepuu oneHuBaHust

2

3

4

5

OIIK-1. Crnocoben HN3y4aTb, aHAJIU3UPOBATH, UCITIOJIB30BATh OMOJIOrHYeCKHE 0OBEKTEI U IMpOoHeCChbl, OCHOBLIBAsICh HA 3dKOHAX U 3dKOHOMCPHOCTAX
MaTeMaTHYCCKUX, (1)I/I3I/I‘~IGCKI/IX, XUMHYECKHUX U OMOJIOTHYECKUX HAYK U UX B3aUMOCBA3AX

3HaeT 3aKOHBI U
3aKOHOMEPHOCTH
MaTeMaTUYECKUX,
(bU3UYECKUX, XUMUYECKUX U
OMOJOTHYECKUX HAYK U UX
B3aUMOCBSI3H

OOyuaromuiics
JIEMOHCTPUPYET TOJIHOE
OTCYTCTBHUE WJIH
HEJJOCTaTOYHOE
COOTBETCTBUE 3HAHUU
3aKOHOB U
3aKOHOMEPHOCTEN
MaTeMaTu4ecKux,
(bu3HUECKUX,
XUMHYECKHUX U
OMOJOTNYECKUX HAYK U
UX B3aUMOCBSI3U

OO6yuarommuiics
JIEMOHCTPHUPYET HEMOJTHOE
COOTBETCTBUE 3HAHUHU
3aKOHOB U 3aKOHOMEPHOCTEU
MaTeMaTUIECKUX,
(bU3UYECKUX, XUMUYECKUX U
OMOIOTMYECKUX HAYK U UX
B3anMOCBs3U. JlomyckaroTcs
3HAYNUTEILHBIE OIIMOKH,
MIPOSIBIISETCS
HEIO0CTaTOYHOCTEL 3HAHUM 110
pAly IOKa3aTelieu,
00y4JarOIIUNACS UCTIBITHIBACT
3HAYUTEIIbHBIE 3aTPYAHEHUS
MIpY ONIEPUPOBAHUH
3HAHUSMU IIPU UX IIEPEHOCE
Ha HOBBIE CUTYaIlUH.

OOyuaromuiics
JEMOHCTPUPYET YaCTUIHOE
COOTBETCTBUE 3HAHHUI
3aKOHOB U
3aKOHOMEPHOCTEN
MaTeMaTU4eCcKuX,
(U3NYECKUX, XUMUYECKUX
¥ OMOJIOrMYECKUX HAyK U
UX B3aUMOCBSI3U

OOyuaronuiics IeMOHCTPUPYET
MIOJTHOE COOTBETCTBUE 3HAHHUI
3aKOHOB U 3aKOHOMEPHOCTEH
MaTeMaTU4eCKuX, (PU3NICCKUX,
XUMHUYECKUX U OMOIOTMUECKIX HayK
U UX B3aMMOCBS3HU, B TOM YHUCIIE:
YPOBHM OpraHU3alliK U CBOICTBA
KHBBIX CHCTEM;

pOJIb OMOJIOTUYECKOTO
MHOT000pa3ust Kak BEIyIIEero
dakTopa yCTOWYUBOCTH KUBBIX
cucTeM U Ouocepsl B LIEIOM;
XMUMHUYECKYIO OpraHU3aIlHIo;
CTpOEHUE U (PYHKIUHN KIETKH
9YKapHOTOB H MPOKAPHUOTOB;
0OMEH BelIeCTB U
TIpEBpAIlIEHUE IHEPTUH B
KJIETKE; BOCITPOU3BEICHNE U
JKU3HEHHBIH TUKJII KJIICTKH,
Pa3MHOXEHHUE U
UH/IMBUYaIbHOE Pa3BUTHE
OpPTraHU3MOB; OCHOBHBIE
TPYIIIBI )KUBBIX OPTaHU3MOB,




3aKOHOMEPHOCTH HacJIeJOBAaHHS U
U3MEHYHMBOCTH; SBOJIIOIIMOHHOE
yUCHHE;

MHKPO3BOJIIOIHIO U
MaKpO3BOJTIOLHIO;

TeHETHYECKUE ¥ SKOJIOTUUECKHE
OCHOBBI 3BOJIFOIIMH; TTOHSATHS
O6uocdepsl, MUKPOOPTaHU3MOB;
MeTab0IM3M MUKPOOPTaHH3MOB;
aHa’poOHOE U a3POOHOE OKUCIICHNE
Yy MUKPOOPTaHU3MOB;

npouecchl OMOCHHTE3a U
OouoTpaHchopmManuu y
MHKPOOPTaHU3MOB,

TeHETUKY, XHMUYECKYIO
OpraHu3alI0, CTPOCHHUE U
(YHKIMY KIIETKH 3yKapUOTOB U
POKApHOTOB;

CTPOEHHE, COCTaB U
(U3MOTOTUYECKYIO POJIb KJIETOYHOMN
CTEHKH U IIUTOTUIa3MaTHYECKON
MeMOpaHbl;

BHYTPHKJIETOYHBIE OPTaHEIIbI;
OCHOBHBIE KJIACCHI

6uomorexyn (6enkwu,
HYKJICHHOBBIE KHCIIOTHI,

JMIAJBL, YTIEBOBI), UX
Ouosnoruueckue pyHKIUN

B KJIETKE;

MOJIEKYJISIPHBIE MEXaHU3MBI
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niepeiaui TeHeTHIeCKON
uH(pOopManuy;

(doTOCHHTE3 U XEMOCHHTE3;
a30T(UKCAIHIO;

U3MEHYHBOCTh MUKPOOPTaHU3MOB,
OCHOBBI CEJICKINN
MHKPOOPTraHU3MOB,

CriocobeH u3yyarb u
aHAITN3UPOBATH
Oronornueckre 00bEKTHI U
TIPOIICCCHI

Obyuarommiics HE
CII0COOCH I B
HEJIOCTATOYHOI CTEIEHU
CIOCOOEH  u3ydaTb H
aHaJIM3UPOBATh

OUOJIOTUYECKUE OOBEKTHI
U TIPOLIECCHI, MOIOUPaTh

YCIIOBUSL W TIPOBOAUTH
UACHTUDUKAIHIO,
BBIJICTICHHE
KyJIbTUBUPOBaHNE
MHUKPOOPTaHU3MOB
paboratb Ha
MHKpOCKONE, B  TOM
YHUCJIE C IMMEPCHEN;
TOTOBUTh  IUTATEJIbHbIE
cpenpl paboTath c
YUCTBIMU  KYJIbTYpaMHu
MHUKPOOPTaHU3MOB

OO6yuaromuiics
JEMOHCTPUPYET  HETOJIHOE
COOTBETCTBUE  TpPEOOBAHUSIM
CIIOCOOHOCTH ~ U3Yy4YaThb U
aHaIM3UPOBaTh
OnoOrUYeCcKre OOBEKTHI U
mpoIecchl, B TOM YHCIE:
no0uparh YCIIOBUS u
MPOBOAUTH UAECHTH(PHUKAIHUIO,
BBIJICIICHUE
KyJIbTUBUPOBAHHE
MHUKPOOPTaHU3MOB
paboTaTh Ha MHKPOCKOIIE, B
TOM YHCIIE C UMMEPCHUEN;
TOTOBUTH MUTaTeNbHbIC
Cpebl

paboTaTh ¢ YHUCTHIMU
KYJIbTypaMH
MHUKPOOPTaHU3MOB

OO6yuaromuiics
JEMOHCTPHUPYET YaCTHIHOE
COOTBETCTBHUE TPEOOBAHUSIM
CIIOCOOHOCTH M3y4aTh U
aHaJIM3UPOBATh
OMOJIOTUYECKHE OOBEKTHI 1
MPOIIECCHI

OOyuaromuiicst IEMOHCTPUPYET
MIOJTHOE COOTBETCTBHE TPEOOBAHHSIM
CIOCOOHOCTH M3Yy4aTh M
aHAJIM3UPOBATH OMOJIOTMYECKHUE
00BbeKTHI U nIporiecchl. CBOOOTHO
OTepUpyeT NPUOOPETCHHBIMU
YMEHHSIMH, IPUMEHSET UX B
CUTYAIUSX TOBBIIICHHOM
CIIO’KHOCTH.
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Bnaneer HaBbIKaMu
HCIIOJb30BaHUs B
npodeCCHOHATEHON
JIEATETLHOCTH
OMOJIOTMYECKUX 00BEKTOB U
IIPOIICCCOB

OO0yuarommiics: He
BJIQJICCT WM B
HEJIOCTATOYHOU CTEIIEHU
BJIaJICCT HABBIKAMHU
WCIIOJIb30BAHUS B
npodeccrnoHaIbHOM
JEATeNbHOCTH
OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB, B
TOM YHCJIC

npueMamu paboThI ¢
MHUKPOOPTaHU3MaMH;
METOJIaMH
KOJIMYECTBEHHOTO yueTa
MHUKpPOOPTaHU3MOB
METO/IaMH
MIPUTOTOBIICHUS U
OKpaIIBaHUsS
npenaparos
MHUKPOOPTaHU3MOB
METO/laMH
UACHTU(UKAUU
MHUKpPOOPTaHU3MOB
npaBHiIaMu 0e3011acHOM
paboThI B
MHUKPOOHOIOrHYeCKON
nabopaTtopuu

OO0yuaromuiicst Biaaeer
HaBBIKAMM HCIIOJIb30BAHMS B
npoheCCHOHATLHOU
JIEeATENbHOCTH
OMOJIOTHYECKUX 00HEKTOB U
MPOIIECCOB, HO JIOIYCKAIOTCS
3HAYUTEIbHBIC OIIHOKH,
MIPOSIBIIICTCS
HEJI0CTATOYHOCTD BIIaJCHUS
HaBBIKaMU 110 Py
nokasaresneit. O0yJarommiics
HCIBITHIBAET 3HAYNTEILHBIE
3aTpyIHEHUS TIPU
MIPUMEHECHHUH HaBBIKOB B
HOBBIX CHUTYaITUsX.

OOyuaromuiicst 4aCTUIHO
BJIafieeT HaBBIKAMU
HCIIOJIb30BaHKS B
npodeccrnoHaIbHOM
JIEATEILHOCTH
OMOJOrHYECKUX 00BHEKTOB
Y TIPOIIECCOB, HO

JIOITY CKarOTCS
HE3HAYUTEIbHBIE OIIHOKH,
HETOYHOCTH, 3aTPyAHEHUS
P AHATTUTHYECKUX
oTepaIusX, MepeHoCce
YMEHUI Ha HOBBIE,
HECTaHIApPTHBIE CUTYAIHH.

OOyu4aromuiicst B IOJIHOM 00BbeMe
BJIaJICET HABLIKAMH UCITOJIb30BaHM
B IPO(ECCHOHATLHOM JIESITETbHOCTH
OMOJIOTHYECKUX 00BEKTOB U
IPOIIECCOB, CBOOOTHO MPUMEHSIET
MOJTyYCHHBIC HABBIKU B CUTYAIUAX
TTOBBINIICHHOM CII0KHOCTH.

IMoxkazarennb

Kpurepun ouenuBanus

4
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OIIK-7. CnocobeH nNpoBOAUTH KCIIEPUMEHTAJIbHBIE UCCIIEOBAHUS U UCTIBITAHUS 110 3aJJaHHOM METOAMKE, HAOII0IeHHs U U3MEpeHus1, 00padaThIBaTh U
MHTEPIPETHPOBATH IKCIIEPUMEHTAIbHBIC JaHHbIE, IPUMEHSISI MaTeMaTH4ecKue, pusnueckue, (PU3NKO-XUMUIECKUE, XUMHUYECKUE, OMOIOTUYECKHE,
MHUKpPOOHOIOTUYECKUE METOIBI

3HaeT 0a30BBIE
MaTeMaTHYeCKHeE,
¢dusnueckue, Gpusnko-

XUMHYCCKUC, XUMHNYCCKHUC,

OHOJIOTHYECKHE,
MHUKPOOHOIOTHYCCKHE

MCTO/bI, IPUMCHACMBIC B

OHOTEXHOJIOI MU

OO0yuaromuiics
JEMOHCTPHPYET MOJTHOE
OTCYTCTBHE HITU
HEJIOCTATOYHOE
COOTBETCTBHEC 3HAHUU
0a30BBIX
MaTeMaTHYECKuX,
¢dbuszndeckue, GU3NKO-
XAMHYECKHX,
XUMHUYECKHX,
OMOJIOTHYECKUX,
MHUKPOOHOIOTUYECKHIX
METOJIOB, IPUMEHSIEMBIX
B OMOTEXHOJIOTUU

OO6yuaromuiics
JIEMOHCTPHPYET HEIOJIHOE
COOTBETCTBHEC 3HAHUU
0a30BBIX MATEMATUYECKHUX,
dusnueckue, pusnKo-
XUMHUYECKHUX, XUMHYECKHX,
OHOJIOTUYECKUX,
MHUKPOOHOJIOTHIECKHX
METOJIOB, IPUMEHSIEMBIX B
OHMOTEXHOJIOTHH.
JlomyckaroTcsi 3SHaUUTEbHbBIE
OIINOKU, POSIBISIETCS
HEJ0CTAaTOYHOCTH 3HAHWH, T10
pSAy TIOKa3aTenei,
00y4aronuics UCIIBITHIBACT
3HAYUTENbHbIE 3aTPyIHEHUS
P ONIEPUPOBAHUH
3HAHUSMU TIPU UX TEpEeHOCce
Ha HOBBIC CHTYAIHH.

OO6yuaronuiics
JEMOHCTPHUPYET YaCTHYHOE
COOTBETCTBHUEC 3HAHUU
0a30BBIX MATEMATHYECKHX,
¢busnyeckue, GU3NKO-
XUMHYECKUX, XUMHYECKHX,
OHOJIOTHYECKHUX,
MHUKPOOHOIOTHYECKIX
METOJIOB, IPUMEHSIEMBIX B
OMOTEXHOJIOTHH, HO
JIOITY CKAFOTCS
HE3HAYUTEIbHBIC OITHOKH,
HETOYHOCTH, 3aTPYTHCHHS
P aHATUTUYECKUX
OTIepaInsX.

OO6yuaronuiics
JIEMOHCTPHUPYET IOJIHOE
COOTBETCTBUE CIIECYIOINX 3HAHUN
0a30BBIX MAaTEMAaTUYECKUX,
puzndeckue, PU3UKO-XUMHICCKUX,
XMMHUYECKHUX, OMOJIOTHYECKHX,
MHUKPOOHOJIOTHIECKUX METOJIOB,
HNPUMEHSAEMBIX B OMOTEXHOJIOTHH,
CBOOOJTHO OTIepHPYET
NpUOOPETEHHBIMH 3HAHUSMH

Bnaneetr ocHOBHEIMU
MeTOdaMH
AKCTIEPUMEHTAITLHBIX
HCCIICIOBAaHUMN U
HUCITLITAaHHH B
OHMOTEXHOJIOTUH

OO0yuaromuiics
JIEMOHCTPHUPYET MOJIHOE
OTCYTCTBI/IG BJIAACHUA
HJIM HEJOCTATOYHOE
BJIQZIEHUE OCHOBHBIMU
METOIaMHU
3KCHepI/IMeHTaJ'II)HI)IX

OO6yuaromuiics
JIEMOHCTPHUPYET HEMOJIHBIN
HAaBBIK BIaJE€HUS OCHOBHBIMHA
METOdaMH
AKCIIEPUMEHTAITLHBIX
HCCIICIOBAHNUMN U UCIBITAaHUN
B OMOTEXHOJIOTHH.

OO6yuaronuiics
JEMOHCTPUPYET YaCTUYHBIN
HaBBIK BIIaJeHUHN
OCHOBHBLIMH METOJaMH
AKCHEPUMEHTAIBHBIX
HCCIIeAOBaHU U
HUCHOBITAaHUN B

OO0yJaromuiicss IeMOHCTPUPYET
MOJIHBIN HABBIK BJIAJCHUMN
OCHOBHBIMH METO/IaMHU
IKCIEPUMEHTATIHLHBIX HCCIIEIOBAHUIN
Y UCTIBITAHUH B OMOTEXHOJIOTHH.
CBobosHO onepupyer
MIPHOOPETEHHBIMUA YMEHUSIMH,
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HUCCIIEIOBAaHUN U
HUCHBITAaHUHU B
OHMOTEXHOJIOTUH

OMOTEXHOJIOTUH. Y MCHUS
OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYUTEIbHBIE OIIHMOKH,
HETOYHOCTH, 3aTPYIHECHUS
MIPY AaHATTUTHYECKHUX
oTiepanusX, MepeHoce
YMEHUI Ha HOBBIE,
HECTaH/IapPTHbIE CUTYAIIHUH.

JlomycKaroTcst 3HAYUTEIBHBIC
OIIUOKH, TIPOSIBIISICTCS
HEZ0CTaTOYHOCTh YMEHHH, 110
psLy ToKa3aTenei,
00y4aroUMics UCIIBITHIBACT
3HAYHUTENBHBIC 3aTPYHCHUS
IIPU OTIEPUPOBAHUU
YMEHHUSIMH TIPU UX TIEPEHOCE
Ha HOBBIC CHUTYyalll{

MIPUMEHSIET UX B CUTYaLHSIX
MOBBILIEHHOU CJIOYKHOCTH.

I'oToB o 3agaHHOM
METO/IMKE IPOBOJIUTD
IKCTIEPUMEHTAILHBIE
UCCIIEIOBaHUS U
UCTIBITaHHS, HAOMIOICHNS U
u3MepeHus, 0opadaThIBaTh
¥ HHTEPIIPETUPOBATH

OOyyaromuiics He TOTOB
10 3aJaHHOM METOAUKE
MIPOBOUTH
AKCIIEPUMEHTAIIbHBIC
HUCCIIEN0OBAHUS U
HCIBITaHUS, HAOIIOIEHUS
Y U3MEPEHHS,

OO0yyaronuiicst He B MOJTHOM
00BEMeE roToB 10 3aJaHHOM
METOJIUKE MTPOBOAUTH
AKCIIEPUMEHTAJIbHbBIC
HUCCJICAOBAHNS M UCITEITAHUS,
HAOIIOICHUS U U3MEPEHUS,
o0pabaThIBaTh U

OO0yyaromuiicst 4aCTUYHO
TrOTOB MO 3aJaHHON
METO/IMKE TTPOBOIUTH
IKCIIEPUMCHTAJILHBIC
HCCICIOBAHUS U
HCIIBITAHUSA, HAOMIOAEHUS U
nu3MepeHus, 00pabaTsIBaTh

OO0yyaromuiics B MOJHOM 00beMe
TFOTOB I10 3aIaHHON METOIUKE
MIPOBOJIMTH IKCIICPUMEHTAIILHBIC
HCCIIEIOBAHMS U UCIIBITAHMS,
HaOJII0/IEHUS. M U3MEPEHUS,
00pabaTbIBaTh U UHTEPIIPETUPOBATH
IKCIIEPUMEHTAIILHBIC TaHHBIE,

JKCIIEPUMEHTAIIbHBIE o0OpabatbIBaTh U UHTEPIIPETUPOBATH U UHTEPIPETUPOBATH CBOOOJTHO IPUMEHSET MOJyYeHHbIE
JTaHHBIE HMHTEPIPETUPOBATH DKCIIEPUMEHTAIIbHBIC JKCIIEPUMEHTAIIbHBIC HAaBBIKM B CUTYallMsIX ITOBBIIIEHHON
JKCIIEPUMEHTAIIbHBIC na"Hble. OOyyaronmiics JlaHHBIE, HO JOIYyCKAKTCs CJIOKHOCTH.
JTaHHBIE UCHBITHIBACT 3HAUNTENIbHBIE | HE3HAUUTEIbHBIE OLINOKH,
3aTpyAHEHUS TIPU HETOYHOCTH, 3aTPyIHECHUs
IIPUMEHEHNN HAaBBIKOB B IIpY AaHATTUTHYECKUX
HOBBIX CUTYyalUsX. onepanusx, IepeHoce
YMEHUI Ha HOBBIE,
HECTaHJapTHBIEC CUTYALUH.
Kpurepun ouenuBanus
IToxa3zarenn
2 3 4 5
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IIK-6. CiocoGeH npoBOJUTh OMOTEXHOIOTHYECKHE ITPOLIECCHI C UCIIOIB30BAHUEM KYJIBTYP MUKPOOPTaHU3MOB, KJIETOUYHBIX KYJIBTYp PACTEHUH U

YKUBOTHBIX
3HaeT METO/Ibl OTYUYECHUS OO0yuaronuiics OO6yuarouiics OO6yuaronuiics OO0yJaromuiics IeMOHCTPUPYET
MPOJIYKTOB OMOTEXHOJIOTUH; | JEMOHCTPHUPYET MOJTHOE JEMOHCTPUPYET HEIIOJIHOE JEMOHCTPUPYET YACTUUHOE | ITOJIHOE COOTBETCTBUE CIIEITYIOIINX
CHocoObI KyJIbTUBUPOBAHUS | OTCYTCTBUE WU COOTBETCTBUE 3HAHUI COOTBETCTBUE 3HAHUI 3HAaHUH CIIOCOOOB KYJIbTUBUPOBAHUS
MUKpPOOPTaHU3MOB; TIPaBWIa | HEAOCTATOYHOE Croco0OB KyJIbTUBUPOBAHUS | CIIOCOOOB MHUKPOOPTaHU3MOB, CBOOOTHO

IKCIUTyaTaluu COOTBETCTBHE 3HAHUI MHUKPOOPIaHU3MOB. KyJIbTUBUPOBAHUSA IPUMEHSET OJyYCHHbIE HaBbIKH B
OMOTEXHOIOTUIECKOTO crioco0oB JlonyckaroTcst 3HAYUTENIbHBIE | MUKPOOPTaHU3MOB, HO CUTYAIHSIX TOBBIIICHHOM
000py10BaHUS; METO/IbI KyJIbTUBUPOBaHHUS OIIMOKH, TIPOSIBIIETCS JIOIyCKaroTCs CJIO’KHOCTH.

¢GunbTpanuy, cenapanyy, MHKPOOPTaHU3MOB HEJJOCTaTOYHOCTh 3HAHUH, 10 | HE3HAYUTEJIbHBIE OMINOKH,

LEHTpU(YTUPOBAHUS, psiy ToKa3aTenei, HETOYHOCTH, 3aTPyTHEHUS

OTCTauBaHMsA, GIoTaAIUN 00YyYarOUIMICS UCIBITHIBACT | NP AHATUTUYECKUX

WIN KOaryJisiiuu; 3HAYHUTENBHBIC 3aTPYAHEHUS | ONlepaLusiX, HepeHoce

XUMHYECKHE U IpU ONIEPUPOBAHUU YMEHUH Ha HOBBIE,

OMOXHMUYECKHE METO/IbI 3HAHUSMH [IPU UX TIEpEHOCe | HECTAHAAPTHbIE CUTYAIH

OYHUCTKH MPOIYKTA; Ha HOBBIE CUTYallUH.

TpeOOBaHUS OXpaHbl TPYJIA;

TEXHOJIOTUIECKHUE

UHCTPYKIIHUHU IO

npou3BoACTBY bAB

YMeeT npon3BOAUTH OOyuarommiics OO6yuarouiics OOyuaromuiics OOyuaroiuiicst IeMOHCTPUPYET
pabOTHI IO Pa3MHOKEHHUIO M | IEMOHCTPUPYET MOJTHOE JEMOHCTPUPYET HEMOITHOE JEMOHCTPUPYET YaCTUYHOE | MOJTHOE COOTBETCTBUE
BBIPAIIMBAHUIO TIOCEBHOTO | OTCYTCTBHE WIH COOTBETCTBUE YMEHUI COOTBETCTBUE YMEHUH POU3BOIUTH PAOOTHI IO
Marepuana Jis HEJI0CTaTO4YHOE HPOU3BOANUTH PAOOTHI IO YMEHUH MPOU3BOJUTH Pa3MHOKEHHIO U
OMOTEXHOJIOIUYECKOTO COOTBETCTBHE Pa3sMHOXKEHUIO U paloThI 0 Pa3MHOXKEHUIO | BBIPAIIUBAHHIO TOCEBHOTO
nporiecca nonydenus bAB; | yMeHHi mpou3BOAUTH BBIPAIIIBAHUIO TTIOCEBHOTO Y BBIPALIUBAHHIO marepuania Jis

POU3BOIUTH OTOOP paboThI 1O marepuana Jyis MIOCEBHOT'0 Marepuaga sl | OMOTEXHOIOTHYECKOTO MPOoIiecca;

00pa3IoB KyJIbTYpaTbHOU
KUJKOCTHU IS

Pa3sMHOXKEHUIO U

OMOTEXHOJIOTHUYECKOTO
mpolecca; MpOU3BOAHUTD

OMOTEXHOJIOTUIECKOTO
mpoIiecca; MPOU3BOIUTh

MPOU3BOIUTH OTOOP 00pa3IoB
KYJBTYPAJIBHON KUIAKOCTH JUIS
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OMOXHUMHUYECKOTO U
MHUKPOOHOJIOTHIECKOTO
KOHTPOJISI; OCYIIECTBIISTh
pasjielieHue KyJIbTypaIbHOM
JKUIKOCTH 1 OMOMACCHI
pa3IMYHBIMH METOJIaMU;

BBIPAIIBAHUIO
MIOCEBHOT'O MaTepHuala
TSt
OMOTEXHOJIOTUIECKOTO
npo1ecca; MPOU3BOIUTh
otOop oOpasioB

oTO0p 00pa3ioB
KyJIbTYPAJIbHOM KUIKOCTH
JUIS MUKPOOHOJIOTUYECKOTO
KOHTpoJIs. Jlomyckarores
3HAYUTEIbHBIC OIIMOKH,
MIPOSIBIISICTCS

otOop 00pa3ioB
KYJIbTYpaJIbHOW KHUKOCTH
JUTSI MUKPOOHOJIOTHYECKOTO
KOHTPOJIS

MI/IKpO6I/IOJ'IOFI/I‘ICCKOFO KOHTPOJIA,
CBO6OI[HO IIPUMCHSACT IMOJTYYCHHBIC
HAaBBIKH B CUTyallUAX MOBBIIICHHOM
CJIOKHOCTH.

IPOU3BOJIUTH PAOOTHI 11O KYJIbTYpaJIbHOU HEJI0OCTaTOYHOCTb 3HAHUH, TT0

pa3pyLIEHUIO KIETOYHON AKHUJIKOCTH IS psiny nokasareneii,

000JIOYKH ¥ BBIICTICHUIO MHUKPOOHOIOTUIECKOTO 00yYaromuiCs HCTIBITHIBAET

LIEJIEBOTO MIPOAYKTA KOHTPOJIS 3HAYUTENIbHBIC 3aTPYAHEHUS

OMOTEXHOJIOTUIECKOTO IIPU OTIEPUPOBAHUU

IIPOM3BOJICTBA; MPUMEHSATh 3HAHUSMHU [IPU UX IIepeHoce

IKCTPAKIIMOHHBIE U Ha HOBBIE CUTYaIlUH.

HMOHOOOMEHHBIE METO/IbI IS

OYHCTKH IIEJIEBOTO

pOJyKTa

OMOTEXHOJIOTMUYECKOTO

IPOM3BOJICTBA OT

npumMmeceit; odecrieunBaTh

BBINIOJIHEHHE MTPOLIECCOB

TpaHyJIMpOBaHUS,

JpaXUPOBAHUS U

Ta0JIETUPOBAHUS TOTOBOU

POYKLIUU

Bnaneer meronamu OOyuarommiics OO6yuaromuiics OO6yuaromuiics OO6yuaromuiicst IEMOHCTPUPYET
KyJIbTUBUPOBAHUS JIEMOHCTPHUPYET MOJTHOE JIEMOHCTPUPYET HETIOJIHOE JIEMOHCTPUPYET YAaCTUYHOE | TOJHOE BIIAJICHUE METOIaMH
MHKpPOOPTaHU3MOB- OTCYTCTBHE BIIaJICHUS BJIaJICHHE METOIaMHU BJIaJICHHE METOAAMHU KYJIbTHBHPOBAHHS

IIPOAYLIEHTOB, KJIIETOYHBIX
KYJIBTYp )KUBOTHBIX U

NI HEAOCTATOYHOC
BJIaJJCHUEC METOJaMH

KyJIbTUBUPOBaHUS
MHUKPOOPTIaHU3MOB-

KYJIbTUBUPOBAHUS
MHUKPOOPIaHU3MOB-

MUKPOOPTaHU3MOB-TIIPOAYLICHTOB,
CBO6OJIHO MPUMCHSICT IMOJTYUCHHBIC
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pacTeHmii; cenapanuu
KYyJIbTYPaJIbHON KUJIKOCTH U
OroMacchl i IPOBEICHUS
OMOTEXHOJIOIMYECKOrO
npoIiecca; BhIICICHHS
poayKTa OMOCUHTE3a U
POBEICHUE OUYUCTKHU H
KOHLIEHTPUPOBAHMS;
HOJTy4€HUsI TOTOBOM (pOpPMBI
(epMEeHTHBIX IpenapaTos,
pOOHOTHKOB,
PeONOTHKOB,
JIEKapCTBEHHBIX CPECTB,
BaKIIMH, OMOy100peHuit

KYJIbTUBUPOBAHMS
MHUKPOOPraHU3MOB-
MPOIYLIEHTOB

npoayueHToB. Jlomyckatorcs
3HAYUTENIbHbIE OIIUOKH,
MIPOSIBIISICTCS
HEI0CTaTOYHOCTh 3HAHUH, TIO
pAly mOKa3arTesieu,
00y4aromuiicsi UCTIBITHIBACT
SHAYUTCJIbHBIC 3aTPYAHCHHUA
[IpU ONIEPUPOBAHUU
SHAHWSAMU IIPU UX IIEPCHOCE
Ha HOBBIE CUTYAIIHH.

MPOJTYIIEHTOB, HO
JIOITYCKaIOTCS
HE3HAYUTEIIbHBIE OIIHOKH,
HETOYHOCTH, 3aTPYIHECHUS
MIPY AaHATTUTHYECKHUX
oTiepanusX, MepeHoce
YMEHUI Ha HOBBIE,
HECTaH/IapPTHbIE CUTYAIIHUH.

HAaBbIKH B CUTYalUAX MMOBBIIIEHHOM
CJIOKHOCTH.
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7.3.  OueHoYHbIE CpeACTBA

7.3.01. Texymuit KOHTPOJIb

7.3.02. TlpomexxyTodHasi aTTeCTaIHs
[IIkaJbl OLIEHUBAHUS PE3YIbTATOB MPOMEKYTOYHOM aTTECTALMU M UX OIMCAHHE:

®opmMa NPOMEKYTOYHOM aTTeCTANMHU: IK3aMeH

[TpomexxyTounast arrecranus oOydatromuxcst B ¢opme 3x3amena (1 u 3 cemectpsl) u 3audera (2
CeMeCTp) MPOBOAMTCS MO pe3yJbTaTaM BBITOJHEHHUS BCEX BHAOB Y4eOHOH paboThI, MPeayCMOTPEHHBIX
y4€OHBIM IUIAHOM IO JAHHON IUCUUIUIMHE (MOZYJIO0), TP 3TOM YUHUTBHIBAIOTCS PE3YJIbTAThl TEKYIIETO
KOHTpPOJISI yCIIEBAEMOCTH B TeueHue ceMectpa. OIEHKAa CTENeHU JOCTHXKEHHUS O00ydaroluMHUCs
IUTAHUPYEMBIX PE3YJIbTAaTOB O0YUEHUS 110 JUCLUILIMHE (MOAYIII0) IPOBOAUTCS MPENOIaBATEIEM, BEAYILLIUM
3aHATHS 10 JUCHUIUIMHE (MOAYII0), METOAOM SKCIEPTHON oleHKkH uian myTeM tectupoBanus B C/10. Ilo
UTOTaM NPOMEXKYTOUHOW aTTecTalMM MO AUCLUUILUIMHE (MOJYJII0) BBICTABIIAETCS OLEHKA «OTIUYHOM,
«XOPOILIO», «yAOBIECTBOPUTEIBHO» WM «HEYIOBIETBOPUTENBbHO» (1 M 3 ceMecTpbl) WU «3aYTEHO», «HE
3auTen» (2 cemectp).

K npomexyToYHOH aTTecTaly 10MyCKarTCs TONBKO CTYICHTHI, BBIITOJHUBILINE BCE BUbI yUE€OHOI
paboThI, MPEeAYCMOTPEHHBIC paboUeii MporpaMMoi 1Mo quciurumHe «O01mas OnoIoTHs 1 MUKPOOHUOJIOTHSDY
(mpouLIM IPOMEXKYTOUHBIM KOHTPOJIb (KOHTPOJIbHBIE Pa0OThI), BBIMOJIHUIN U 3aIIUTUIM JIaDOpaTOpHBIE
paboThI).

Ixana oneHuBaHUA Onucanue

Boimonnensl  Bce  BHUIBI  y4ueOHOM  paboThI,
IIPEAYCMOTPEHHBIE yueOHBIM IIJIaHOM. Crynent
JIEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHHI, HaBBIKOB
NOPUBEJCHHBIM B Ta0nMuax IoOKaszaTeled, omnepupyer
NpUOOpPETEHHBIMU  3HAHUSIMH, YMEHUSIMH, HaBBIKAMHU,
IIPUMEHSAET UX B CUTyalHUsAX MOBBILIEHHON ciaokHOCTU. [Ipn
3TOM MOTYT OBITh JOMNYIIEHbl HE3HAYUTENIbHbIE OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS MPU AHATUTUYECKUX OINEpalUsX,
MEPEHOCEe 3HAaHW M YMEHMH Ha HOBBIE, HECTAaHIAPTHBIC
CUTYaLlUU.

O1mmuHO

Boimonnensl  Bce  BHAbI  y4eOHOHl  paboThl,
IIPEyCMOTPEHHBIE y4eOHBIM IUTAHOM. CryneHt
JIEMOHCTPUPYET YAaCTUYHOE COOTBETCTBUE 3HAHWH, YMEHHH,
HaBBIKOB IPUBEACHHBIM B Ta0OJMIIaX MMOKa3aTenel, onepupyer
pUOOpPETEHHBIMU 3HAHUSMH, HO JIOTTYCKaOTCS
HE3HAUUTENIbHbIE OIIMOKH, HETOYHOCTU MPH aHAJTUTUYECKHX
orepanusx, 3aTpyIHAETCs MpU MepeHoce YMEHU Ha HOBBIE,
HECTaHIapPTHbHIE CUTYalUH.

Xopouio
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y,[[OBJIGTBOpI/ITeJ'IBHO

Bomonnensr  Bce  BuUAB  y4eOHOW  paboTshl,
MIPEAYCMOTPEHHBIE y4eOHBIM IIJIAHOM. Crynent
JIEMOHCTPHUPYET HEIMOJIHOE COOTBETCTBUE 3HAHWM, YMEHHH,
HABBIKOB MPUBEIECHHBIM B TaOJIMIaX [TOKa3aTeseil, onepupyer
IPUOOPETEHHBIMU 3HAHUSMH, JIONYCKAIOTCS 3HAUUTENbHbIE
OIIMOKM, HETOYHOCTH NPHU AaHAIUTUYECKUX OIeparusx,
UCIBITBIBACT 3HAYUTEIIbHBIE 3aTPYIHACTCS IIPU IPUMEHEHUU
HAaBBIKOB B HOBBIX CUTYAILUSIX

HeynosnerBopurensHo

He BbimosHeH oauH wim Oosee BHUIOB y4deOHOMH
paboThl, TPEAYCMOTPEHHBIX Y4eOHBIM IIaHoM. CTyleHT
JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHWM, YMEHUH,
HaBbIKOB  IPUBEJCHHBIM B  Tabaumax  IoOKa3aTrelew,
JIONyCKAlOTCS ~ 3HAYMTEIbHbIE  OMIMOKM,  MPOSIBIISETCS
OTCYTCTBME 3HAaHWW, YMEHUN, HaBBIKOB I10 psly MOKa3arTeseH,
CTYJEHT HCHBITBIBAET 3HAYUTEIIBHBIE 3aTPYJHEHMsI IIpU
ONEpPUPOBAHUHN 3HAHUAMU U YMEHUSMH IPU HUX MEPEHOCE Ha
HOBBIE CUTYaLlUN.

3ayreHo

Boimonnensl  Bce BB  y4eOHOM  paboThI,
MpEyCMOTPEHHBIE y4eOHBIM TJIAHOM. Crynent
JIEMOHCTPUPYET COOTBETCTBUE 3HAHWUM, YMEHMI, HABBIKOB
NPHUBEJCHHBRIM B  Ta0NWIax IOKa3aTelei, Oomepupyer
NPUOOPETEHHBIMU ~ 3HAHUSMH, YMEHHUSIMH, HaBBIKaAMH,
MPUMEHSET UX B CUTYaLMSAX MMOBBILICHHOW CI0XHOCTHU. [Ipn
3TOM MOTYT OBITh JOMYIICHbl HE3HAYUTENIbHbIE OIINOKH,
HETOYHOCTH, 3aTPyJAHEHUS NPU AHAUTUTHYECKHX OIEpPALUSX,
[IEPEHOCE 3HAaHUM M YMEHMH Ha HOBBIC, HECTAaHJIAPTHBIC
CUTyaluu.

He 3aureno

He BbimonHeH oauH uiau Oosee BUIOB y4eOHOM
paboThl, NPESYCMOTPEHHBIX Y4yeOHbIM IIaHOM. CTyaeHT
JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUMN, YMEHMH,
HaBbIKOB  TNPUBEJCHHbIM B  Taboumax  IoKa3aTelew,
JIONyCKAalOTC ~ 3HAYUTENbHbIE  OMIMOKU,  MPOSBISAETCS
OTCYTCTBHE 3HAHHI, yMEHUI1, HABBIKOB IO PSAAY MOKa3aTeleu,
CTYJEHT HCHBITBIBACT 3HAYUTEIbHBIE 3aTPyJHEHUS IIpU
OTEpUPOBAHUHU 3HAHUAMU U YMEHHMSIMH NPU UX MEpeHOoce Ha
HOBBIE CUTYaLlUN.

IIpumepHbIe BApMAHTHI KOHTPOJILHBIX PadoT:

Bonpocer k koumponvnvim pabomam no pazoeny «Obwasn ouonocus»

1. YpoBHH opraHu3aIuy KHUBOM MaTepun

2. Kpurepuu xu3Hu

3. Konmnenmus >xuBoro mupa Kapia Béze
4. buononumeps! kiaeTku. OCHOBHbBIE (DYyHKIHH
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5. CpaBHHUTENbHBIE XapAKTEPUCTUKU CTPOCHHSI KJIECTOK MPOKAPUOTOB U SYKapHOTOB

6. BHyTpUKIETOUYHbIE KOMIIOHEHTHI KJIETOK 3YKapHOT

7. T'maponu3 monmcaxapuaoB. MoHocaxapusl. ['mroko3a, pubosa, aezoxcupudos3a u ap. Ponb B
KJIETKE

8. OCHOBHBIE THIIBI 3aIIACHBIX BCIIIECTB B KJICTKEC

9. Ponp nmuuuaoB B kietke, Tpurnunepuasl, HesameHnMble 5KUpHBIE KUCIOTHI

10.
11.
12.
13.

14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31
32.
33.

®dochomunuabl. Ctpoenue. OcHOBHBIE (DYHKIIMH B KIIETKE

[{uc- u TpaHC KUPbI

O6mas hopmyna amuHOKUCTOT. [IpoTerHOreHHBIE aMUHOKHCIIOTHI. CBolicTBa. DYHKITUU
Ontruyeckre U30Mepbl aMUHOKHUCIIOT

Cepocopepxaiiiue aMuHOKUCIOTHL. Posib B 0Opa3oBanuu Oeaka
CtpykTypa Oelka (nepsuynas, 6mopusHast)

OyHKIMH OETKOB

Jenarypauus u peHarypauus Oenka

®epmenThl. OCHOBHBIE KIIacChl. 3HaUeHUE (PEePMEHTOB

Mogenu B3auMoIeUCTBHS (PepPMEHT- CyOCTpar

[IpaBuna Yapradda

[TonuMepHbIe HYKJIEHHOBBIE KUCIOTHL. CTPYKTYpHBIE Pa3Iudus
Otkpsitue ®pencuca Kpuka u Ixelimca Yorcona
KoMruieMeHTapHOCTD HYKACOTH/IOB U €€ CIIEACTBHS

YpoBHHU peryisius cuHTe3a Oenka. Jlokanuzamus B KIETKe,

Cunrte3 MPHK, TPHK. Poab B kieTke

[lepeBectr 1 HaHOMETP B METPHI

Mertoas! uccienoBanus B OUOJIOTUN

['panuHEbI )XU3HU

JloMeHbI KUBOTO MHUpa

DJIEMEHTHI, COJICPKAIINECS B KUBBIX CUCTEMaX. BHOTeHHBIE AJIEMEHTHI
OtkpeiTue kietku. CoBpeMeHHasi KJIETOYHasi TeOpHst

[IpuHIMIT KOMIAPTMEHTAJIK3alUU B )KUBOW MPUPOJE

YTreBoabl; MOHOCaXapH/bl, JUCAXapH/Ibl, MOIUCAXapUAbl (IPUBECTH MPUMEPHI) - UX CTPOCHUE

ux @ynkuuu. [IpuponHbie cTepeon3omMepbl caxapoB

34.
35.
36.
37.
38.
39.
40.
41.
42.

43.

43.
44,
45,

OcHoBHBbIE MTOJIMCAXapUIbl, UX CTPYKTypa U pojb

Jlunuaer: rpynnsl aunuoB. yHKINK B KIETKE

Kupnsie kucnotsl. HacblieHHble, HeHacblleHHbIE. He3aMeHuMble )KUpHBIE KUCIIOThI
Owmera-3 u omera 6 >KupsI

AMHMHOKHUCIIOTHI: CTpOCHHE U Kitaccudukaimsi, ampoTepHocTh. CBsi3U B OEIKOBBIX MOJIEKYJIax
Anbda aMMHOKHCTIOTHI

He3ameHnMble aMUHOKHCIIOTBI

[Tentunnas cBa3b. benku: pazmepsl OENKOBBIX MOJIEKYJ, €IUHHUIIBI H3MEPEHUS
Knaccudukanus 6enxoB

Tperuunasi, yeTBepTUUHAs CTPYKTypa Oenka

CkopocTh (pepMEeHTAaTUBHBIX peakiuil U (HaKTOpbl, BAMIIONINE Ha HEE
WNurubuposanue GpepMeHTOB, KOGAKTOPHI U KOPEPMEHTHI

A3zotuctsie ocHoBaHMs. [lepeuncnuTh, yka3aB NpUHAAIEKHOCTh K TUITY MypUHOB

HWIMITUPUMUIUHOB

46.
47.
48.
49.

Hyxneosnnel. Hykneorunpl, Ctpoenne. OCHOBHbIE MOKOHYKJIEOTaIbl
Otkpertue Po3zanunasl @pankive u1 Mopuca YuinkuHca

Kox IHK. Yto xonupyer AHK, xakum ob6pazom?

Pennmukanus JIHK, HanpaBnenune cunteiBanuu. @parmMenTsl OKa3aku.
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50. TpaHckpurnmms U TPAHCIAIUS
51. IlepeBectu | MUKPOH B METpbI

Bonpocvl k konmponvuvim pabomam no pazoeny «Obwas Mukpoouoniocusy

1. OO6muue cBONCTBAa U OCHOBHBIE IPYTITHI MUKPOOPTaHU3MOB; pa3Mephl H PaCpOCTpaHEHUE

2. Ilpocreitmue. Knaccudukanus, Hutonorus. Mopdonorus, [Ipencrasurenu u ux

IMPAKTUYCCKOC 3HAUYCHUC

17.

OcHOBHbIE pa3nuyMsl KJIETOK KUBOTHBIX, pACTEHUH 1 rpuOOB

Knaccel rpu0oB ¢ HeCeNTUPOBAaHHBIM MULIEIUEM

OxpammBanue Oaktepuit o I'pamy

Yro Takoe cuHe-3eJIeHbIE BOLOPOCIN?

Tumnel nuTaHUsT MUKPOOPIaHU3MOB (TOJI030MHBIN, TOJO(UTHBIH)

Kakue ucTounuku yriepoja Jiydile yCBauBarOTCsI MUKPOOPraHU3Mamu?
I'pynmel MEKpOOPraHU3MOB, BBLIEISEMBIE 110 OTHOLICHHUIO K TEMIIEPATYPE

. MeTtoabl KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB

. KynpTuBnpoBanue mukpoopranusmoB. Bpems ynBoenus. Bpems renepanuun
. Uro takoe kojoHUA? Mopdoaorusi KOJIOHUH MHUKPOOPTaHH3MOB

Tpancnopt BelecTB yepe3 KiIeTouHyro MemOpany. Huddysus
Kiaccsl rpamoTpuniatenbHbix OakTepuit

OcHOBHBIE 3TaIbl pa3BUTUS MUKPOOUOJIOTHH,
Hposxoxu, Mopdomnorus npoxokeil. Pazmuoxxenne. Pactipoctpanenue B mpupoe.

Hpe,I[CTaBI/ITeJ'II/I " UX IIPAKTUYCCKOC HUCIIOJIb30BAHHC

18.

Knaccudukanus 6axkrepuit. [lpunamumns: knaccudukaius 6akrepuii. TakCOHOMUYECKHE

NpPU3HAKK OaKTepuil.

19

. UTo Takoe MUKCOMHUIIETHI?
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

CtpoeHue KJIETOUYHOM CTeHKH OakTepuit

IToctynarer Koka

[TorpeGHOCTH MUKPOOPTaHU3MOB B IIMUTATENIbHBIX BEIIECTBAX.

Yro takoe ¢pakropsl pocta? s 4ero OHU HyKHbI?

Kakue ontrueckue n3oMepsl caxapoB yCBauBalOT MUKPOOPTaHU3MbI?
OKkcTpeMopuIIBI

KynbTuBupoBanue MUKpoopraHu3smMoB. HenpepbiBHOE KyJIbTUBHPOBAaHHUE

Yro Taxkoe BUxI?

Tpancnoprt BeliecTB uepe3 KieTouHyro Memopany. [Ipocras nuddyszus
Knaccugukanus sykapuot

Hayunas nestensHocTh Jlyn Ilactepa u ero Bkian B pa3BuTHE MUKPOOHOJIOTHH.
MuxpoBonopociu. Mopdonorus u uronorus. Knaccuduxanus, [IpencraBurenu u ux

MMPAKTUICCKOC 3HAUCHUC,

32.
33.
34.
35.
36.
37.
38.
39.

Yro Takoe muieceHn?

CrpoeHue KICHKH 3yKapHOTOB

CtpoeHue KJIETOUHOM CTEHKU TPaMIIOIOXKUTENbHBIX OaKTepuit

Yro Takoe MUKOIUIa3Mbl?

CnopooOpa3oBaHue U pa3MHOKEHUE OaKTepHid

CriocoObI CTepHIIN3aLUU TUTATENBHBIX CPejl

Kakue uCTOYHHMKHM a30Ta Jydyllle yCBauBaIOTCI MUKPOOPraHU3MaMu?
['pynnbl MUKpOOpraHU3MBI, BblEIseMble IO OTHOLIEHUIO K pH cpeabl
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40. KynpTHBHpPOBaHHE MUKPOOPIaHU3MOB Ha TBEP/BIX Cpesax

41. Kak XpaHAT KyJbTypbl MUKPOOPIaHU3MOB?

42. TpaHCTIOPT BEIIECTB Yepe3 KICTOYHYI0 MEMOpaHy. AKTUBHBIA TPAHCIOPT

43. Knaccudukaus mpokapuoT

44, CpaBHUTEJIbHBIE XapaKTEPUCTUKU CTPOEHUS KJIETOK POKAPUOTOB U SYKapUOTOB.
45. Knaccudukarus npocreiimmx (Protozoa)

46. Yro Takoe JUIIAHHUKN?

47. Mopdonorus 6akrepuii- Criopoodpa3zoBaHue U pa3MHOKEHHUE OaKTEepUid.

48. CrpoeHue KIETOYHOM CTEHKU IpaMOTPULATENbHbBIX OaKTepuit

49. Yto Takoe MukoOakrepuu?

50. Hwuanobakrepun. OTimunTenbHbIe Mpu3Haku. CTpoeHne kieTku. Mopdonorus. 3naueHne
51. CnocoObl IBM)KCHHH OaKTepHil

52. Knaccudukanus nuTaTeabHbIX Cpes 10 COCTaBY U 110 Ha3HAYEHUIO

53. Kakue ontudeckue n3oMepbl aMUHOKHCIIOT YCBAaMBAIOT MUKPOOPTaHU3MbI

54. AykcoTpodsl 1 IPOTOTPOPHI

55. ['pynmnbl MUKpOOpPraHU3MBl, BBIACISEMbIC IO OTHOLIEHUIO K KUCIOPOIY

56. ®azbl MeprOAMUECKOrO MpoIiecca KyJIbTHBUPOBAHHUS

57. TpancmopT BemecTB 4epe3 KIETOUHy MeMOpaHy. Obnerdennas nquddysus

58. Knaccel rpu0OB C cenTHPOBAHBIM MULICTHEM

Bompocs k KoHTponbHBIM paboTam 1o paszaeny « KyJsTHBHpoBaHHe MUKPOOPTaHM3MOB B
Jadoparopun. CaHuTapHAsi MUKPOOHOJIOT S

1. CgpoiicTBa MUKpPOOpPraHM3MOB, OOYCJIaBIMBAIOIIME MX HCIOJIb30BAaHUE B MPAKTUUECKOU
NeSITeIbHOCTH YEJIOBEKA

2. HaxommurensHbIe KyJIbTYpbl MUKPOOPTaHU3MOB

3. Bupa, mramm, paca, cepoTHI

4.  KnoH, yucTas KyJbTypa

5. Ilpu3Haku, yuuTHIBAIOIIMECS IPU  OMNPENENIEHMH  CUCTEMATHYEeCKOro  MOJIOKEHHUS
MHUKPOOPIaHU3MOB

6. Meroabl HAEHTU(UKATUN MUKPOOPTaHU3MOB

7. CnocoObl KyJIbTUBUPOBAHHSI MUKPOOPTaHU3MOB

8. KomnmuecTBeHHBIE XapaKTEPUCTUKU POCTA U MPOAYKTUBHOCTH MUKPOOPTaHH3MOB

9.  ®a3bl pocTa MEKPOOPTaHU3MOB

10. MexaHu3M MMOCTYIUICHUS BEIIECTB B KIETKY

11. Crpoenue npokapuoTHYECKON KIETKH

12. Crpoenue 3ykapuOTHUECKON KIICTKH

13. Merton okpamuanus 1o I'pammy. CTpoeHHe KJIETOUHOM CTEHKH OakTepuit

14. TlomyueHune NOCEBHOIO MaTepuaa

15. OcHOBHbIE UCTOYHHUKH CBHIPHSI A1 MUKPOOHOIOTUYECKOM MTPOMBIIIIIIEHHOCTH

16. TpeGoanus, MpeabsBIIsAEMble K MTUTATEILHBIM CpeIaM

17. MonouHokucnoe O6poxkenue. ['omo- u rerepoepMEeHTaTHBHOE MOJIOUHOKHCIIOE OpOKEeHHE.
XapakTepucTUKa OCHOBHBIX CBOMCTB MOJIOYHOKHUCIIBIX OaKTEPHit

18. ApomatooOpasytomire, Me30(HIbHbBIEC H TEPMOMUITBHBIE IITAMMBI

19. OpHomTaMMOBBIE U MHOTOIITAMMOBBIE 3aKBACKM M MX NMPHUMEHEHHE B MPUTOTOBICHUU
MOJIOYHOKHUCIIBIX TPOJYKTOB U B XJI€0O0NEUEHUN

20. MwukpoOHOIOTHS MOJIOYHOKHCIBIX MTPOYKTOB

21. TIpoOmoTHKH 1 IPEONOTUKHU

22. MukpoOHOIOTHsI IPOILYKTOB )KUBOTHOTO MPOUCXOXKICHUS

23. MuxkpoOuonorus xneda
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24.
25.
26.
27.
28.
29.
30.
31.

Muxkpobuosiorust BUHa ¥ MBa

MukpoOrosiorust CHupTOBOrO IPOU3BOJICTBA
MukpoOnoJi0rust KOHCEpBHOT'O ITPOU3BO/ICTBA
[TaToreHHsbI€ U YCIOBHO-IATOI€HHBIE MUKPOOPTaHU3MBI
JleneHre MUKpOOPraHU3MOB I10 KJIaCCaM OIIACHOCTH
CanuTapHO-TIOKa3aTeIbHbIE MUKPOOPIAHU3MbI
Konu-tutp u konu-ungexc. KMA®AsM

CanuTtapHbIil KOHTPOJIb IPOU3BO/CTBA

JK3aMeHanMOHHbIe Bonpockl (Pasgen «O0masi Ouosiorus»):

©ooNoUThWDNE

10

YPpOBHM OpraHu3aluu >KUBON MaTepuu

BHyTpuKIIETOUHBIE KOMIIOHEHTBI 3YKaPUOTHYECKUX U MPOKAPUOTHUYECKHUX KIIETOK
OcCHOBHBIE TIOHATHS U 3aKOHOMEPHOCTU MEH/IEJICBCKOW T€HETUKU

®epmenTsl. OCHOBHBIC KJIAacChl. 3HaUCHHUE ()EPMECHTOB

ABTOTpOdHOE TUTaHHEe, POTOCHHTE3, XEMOCHHTE3

®opMbI UBMEHYMBOCTU B )KMBOW MPUPOJIEC

CaolicTBa XUBbIX cUCTeM. OTIMYUS UX OT HEKUBOU TIPUPOIBI

Meiio3. Ctaauu, 3HaYEHUE B KU3HU )KUBOW MPUPOJIbI

OcHOBHBIE MOJOXKEHUS IBOJIIOLMOHHON Teopun Y. [lapBuHa

CpaBHHUTENbHBIC XaPAKTEPUCTUKU CTPOCHUS KIJIETOK MPOKAPUOT U

OYKapuoT

1.

12.
13.
14.
15.
16.
17.

18.
19.

['ereporpodroe nuranue. TUIbI reTepOTPOPHOrO MUTAHUS

Bo3znukHoBeHue xu3Hu (6norenes). CoBpeMeHHbIE THIIOTE3bI

CoBpemeHHast KJIeTOYHasi TEOpUs

Ounepreruyecknit Merabonusm. Kinerounoe npixanue. OCHOBHBIE CTa UM

buocdepa, sxkocucrema, G1oreHo3

CrpoeHue KJIETKH IPOKapuoT

®epMeHTHI -  OHOJOrHYEcKue KaTaJn3aTopBl. CxoactBO W OTIIMYME oT

KaTaJIn3aToOpOB HeOpFaHI/I‘IeCKOﬁ npupoabl. MexaHu3M AeHCTBUSA (l)epMeHTOB

CtpyKkTypa XpOMOCOM U T€HOB
DONeMeHThl,  coJepKaliuMecss B JKUBBIX  CHCTeMaX, OWOIIOTUYECKHE  MOJIEKYJIb,

MaKpPOMOJIEKYJIBI

20.
21.
22.

23.
24.
25.
26.
21.

28.

[{uromnazmaruueckas MeMOpaHa. XMMUYECKHI COCTaB, CTpoeHue, (PyHKIMu

OCHOBHBIE TIPUHITUIIBI TEHETHYECKON HHXKEHEPUU

VYrieBoabl: MOHOCAXapHabl, AUCAXapUIbl, MOJIUCAXAPHUIBI - UX CTPOCHUE W (DYHKIIUH.
['mpponns nommcaxapuioB

OOMeH BelIecTB Kak COBOKYITHOCTD TUIACTUYECKOTO M DHEPTeTUYECKOTO 0OMEHOB

OTKpBITHE 3aKOHOB HACTEACTBEHHOCTH. PaboTsl I.Menpens.

®epMmenTsl, MexanusMm neicteus. Jlokanusanus B KIETKE

Knaccudukanus opraHu3MoB B COOTBETCTBHH C UCTOYHUKAMU SHEPTUU U YTIIEpoaa

Perukanus JIHK. Mexanusm, ocHOBHBIE (pepMEHTHI.

Jlunn e KOMIIOHEHTHI ~ JIMMHJOB, CBOWCTBA W  (YHKIUH  TPHUIJIHIIEPUIIOB,

dbochomunuabl, TIUKOTUTIHIHI,

29.

Ouepreruyeckuii ooMeH. Pons AT® B 3anacanuu suepruu. [IpeBpaiiienue sHep TUU B KIETKE.

30. Cunres 0enka. OcHoBHBIE dTanbl. JIokanmuzamuys B KJIETKE.

3L

CtpoeHue KJIeTOYHOW CTeHKH OakTepuil; I'pamronoxurenbHble U rpamMOTpHUIIaTEIbHbIE

OakTepui.
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32

I'ereporpoduoe nutanue. Tumsl rereporpodHOro nuTaHus. MexaHu3M MUTAHUS

33. Perynsiuus reHHON aKTUBHOCTH

3A. AMUHOKHCIIOTBL: CTPOCHUE U Kiaccuukanms, amporepHocTs. CBs3U B OCITKOBBIX

MOJIEKyJIax

35. I'mukonu3. OcHOBHBIE 3Tanbl U QYHKIIMU B KJIETOUHOM METa0OIM3ME.

36. 16SpPHK renernyeckas unentudukanus. [Ipuanun merona

37. benku:  pa3smepel OeNKOBBIX MOJIEKYN,  Kiaccuukamus OCIKOB,  CTPYKTYpa,
JIeHaTypalys U peHaTrypanus OenKoB

38. [uxn Kpebca, OcHoBHBIE cTaguu. Poiib B KIIETOYHOM METa0OIU3ME.

30. Bun, ero xpurepuu u crpykrypa. Bugoobpazosanue

40.  HyxieuHoBble KHCJIOTBI: CTpOEHHE HYKJICOTH/IOB; o0pa3oBaHue
JUHYKJICOTA0B M MOJUHYKJICOTH/IOB.

41.  Crpyktypa JJHK u PHK

42. Bpoxenne, OCHOBHBIE THUIIBI OpokeHUs. PoJb B KII€TOUHOM MeTabom3Me

43. Moaudukanuonsas  U3MeHYMBOCTb.  IlpuunHbI U pojb. Bapuanuonssie
psabl. YIbTpacTpyKTypa KieTok. [IpuHImn KoMnapTMeHTanu3anun

44, ®dotocunTe3. OCHOBHBIE CTAIUU U MPOAYKTHL. POJb B )KU3HU PUPO/IBI

45, JIBIOKyIIME CUIIbI HBOTIOLIUU

46. Crpoenue 1 GyHKIUH Apa U LUTOILIa3Mbl

47. AnpoOHoe u aHaspoOHOE Apixanue. I(P(HEeKTUBHOCTH MPEBPALICHHUS SHEPTHH

48. Perynsauus cunrtesa Oenka

49, DHAOIUIa3MaTHYECKUH PETUKYIIyM, prOOCcoMBI, anmapar ['onbmku. OyHKINHN B KIIETKE

50. JKW3HEHHBIN UMK KJIETKU. ['alioniHbIe U JUIJIOUIHBIE KIIETKU

ol. CuHTeTn4eckasi TeOpus BOJIIOLUU

52. MuTtoxonnpun. CTpoeHue, PyHKIMU B KIETKE

53. Murto3 (Henpsimoe aenenue kinetku). OcHOBHBIE (a3bl. bruomornueckas poib

. Mukpo3BoroIUs U Makpo3BoJtoLusa. OCHOBHBIE IBUXKYIIHE (DaKTOPHI

55. OyHkuK Ki1eTku. PazHooOpasue KieTok

56. PazMHOXeHME JKUBBIX OPraHM3MOB: TI0JI0BOE U Oecrosoe. ['eHeTHuecKine MeXaHU3MBbI

Sl ['eHeTHMUECKHE U DKOJIOTMYECKUE OCHOBBI BOJIIOLINH

58. AwmunHokucnoTsl. KoaupoBanue aMMHOKUCIIOT B TEHOME

59. Ontorene3. UHauBuayaabHOE pa3BUTHE OPraHU3MOB

60. [Mpuntune! cenexiun. CoBpeMeHHBIE CIOCOOBI CO3JaHHSI HOBBIX COPTOB U TIOPOJT

61. OtkpsiTue kiaeTku. CoBpeMeHHas KJIeTOYHasi Teopusl.

62. DNeKTPOH-TPaHCIOPTHAS 1I€Mb, OKHCIUTENIbHOE (ochopuarpoBaHue. 3HAUEHUE B
MeTaboau3MeKneTku. OCHOBHBIE MPOTYKThI

63. Pazputue xxu3nu Ha 3emite. ['eonoruueckue 3pbl

62. [TpUHIUTIBI CUCTEMHO-CTPYKTYPHOTO TIOJIX0/1a K U3YYCHHUIO JKUBOW MaTepuu

63. OxucmurensHoe (pochopunupoBanue. 3HaueHHe B MeTabomm3me KieTkd. OCHOBHBIE

HPOYKTHI

64. Bbuoruueckue akTopbl cpeasl

65. CTpoeHue syKapruOTHUECKOW KIIETKU

66. dazb1 omMOproreHe3a. buoreHernyecknii 3akoH Mrosutepa-I exkerns

67. CrpykTypa 6uoLeHO3a

68. omens xxu3nn. Konnenmus Kapna Bése

69. Hyxneoruapl. ATD

70. Tlomymsmum. XapakTepuUCTUKU TIOITYJISIITAA (crarndeckue, JTMHAMHYECKHE,
TeHEeTHYeCKre. dKoorndeckne), [1omynsaiHoHHbIE BOTHBI

71. Knetounsie MmeMOpanbl. CTpoenue, QyHKIUH
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10.

11.

12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.

24.

25.

72. HyknenHOBbIE KUCIOTHL. [ eHeTHYecKuid Koz

73. PexoMOuWHaIus y MpoKapuoT U SYKapHOT
74. Tlonucaxapuabl. OCHOBHBIE 3allacHbIE BELIECTBA B KJIETKE CHHTE3 Oenka. MexaHusM,
JIOKAJIN3aIMs B KJIETKe
75. OCHOBBI ~ TEHETMYECKOW  WH)KEHEpUHU,  BEKTOPbI,  HCIIOJb30BaHUE  TIEHETUYECKU
MOIU(DHUIIMPOBAHHBIX MUKPOOPTAHU3MOB ISl IOTYYCHHUSI KOMMEPYECKHX TIPOAYKTOB
76. Ctpykrypa Oenka. [lepBuynasi, BTopuuHasi, Tp€THYHAs, YeTBEPTUUHAS
77. Meiioz. @a3bl Melio3a. ODYHKIUU B KIETKE.
78. Buna, ero kputepuu u cTpyKTypa. BumoodbpazoBanue

Bonpoce! k 3auery (Pa3nen «O01mass MUKPOOHOJIOTHS»):

@opMmbl, pa3Mepbl U CTPOEHHE JAPOAOKEBBIX KiIeTOK. CrocoObl pa3sMHOXKEHUS IPOXKKEH
(moukoBaHue, AeJIeHHE, OUKYIoLIeecs AeJIeHHe, CIOpooOpa3oBaHKeE)

I"01103011HBI ¥ TOIOGUTHBIN CIOCOOBI MUTAHUSI )KUBBIX CYILIECTB

PazButne BupyneHTHOro u ymepeHHoro (QaroB. [loHATHE © JHM30T€HHOH KYJbTYype.
Pacnipoctpanenue u posib BUPYCOB U (paroB B IPUPOJIE

CpaBHUTENbHBIE XapaKTEPUCTUKHU CTPOSHUS KJIETOK IPOKAPUOTOB U 3YKapUOTOB

[ToTpeGHOCTH MUKPOOPTaHM3MOB B IUTATENIbHBIX BelecTBax. Kiaccudukanus nuTaTesbHbIX Cpe
10 COCTaBy U HA3HAYCHMIO

Knaccudukanus rpubos. Xapaktepuctuka HanOoJiee BaKHBIX IpeACTaBUTENEH pa3iInyHbIX
KJIaCCOB

@opMmbl, pa3Mepbl U CTPOEHHE JAPOAOKEBBIX KIEeTOK. CrocoObl pa3MHOMKEHHS IpOKKen
(moukoBaHue, AeJIeHHE, TOUKYIOLIeecs AeJIeHHe, CIIOpooOpa3oBaHKeE)

I"01103011HBIH ¥ TOIOGUTHBIN CIOCOOBI MUTAaHUSI )KUBBIX CYILIECTB

PazButue BupyneHTHOro U ymepeHHoro Qaros. IloHATue O JM30T€HHOM KyJIbTYpe.
Pacnipoctpanenue U posib BUPYCOB U (aroB B MPUPO/JIE

OOmiast XapakTepUCTHKa MHMKPOOPTraHU3MOB: IIOJIOXKEHHE MHUKPOOPTaHW3MOB B IPHUPOJIE.
OcHOBHBIE TPYIIIIBI MUKPOOPTaHU3MOB; pa3Mephl U PacpOCTPaHEHHE

Crpoenne Mutienust ¥ TpuoHo# rudsl. CriocoObl pa3MHOKEHHs TPUOOB (BEreTaTUBHbIHN, OE€CIOIIbIH,
TIOJIOBOHA)

Oueprernyeckuit meradbonusm. [TonsTre o GoTOoTpoPHBIX M XeMOTPO(PHBIX MUKPOOPTraHU3Max
CucremaTrueckue rpyIibsl MUKPOCKOITUYECKUX JyKapUuOT

CrnopooOpa3oBaHue, IBUKEHUE, Pa3MHOXKEHNE OaKTepHil

CriocoObl MoSTyyeHHsl SHEPTUU a3pOOHBIMM M aHA’pOOHBIMH MUKpoOpraHusmamu. [lenenue
MHUKpPOOPTaHNW3MOB Ha TPYMIBI B 3aBUCUMOCTH OT OTHOILIEHUS X K KUCIOPOY

CrpoeHue KJIeTKH MPOKapHOTOB (Ha IpUMepe CTPOEHUsI OaKTepUanbHON KIETKH)

BnustHue remnepaTypbl Ha MUKpOOprHau3Mel. [lcuxpoduibHbie, Me30(pUIbHBIE U TEPMOPHIIbHBIE
MUKpOOprann3msl. CTepuian3anus 1 nacTepu3anus

HopwmanbHas MukpoOuoTa yeiaoBeka. Y CIOBHO-TaTOT€HHbIE MUKPOOPArHU3MbI

Krnaccudukanus 6akrepuil. TakcoHoMuueckue Npru3HaKu OaKTepuit

BiusiHue BHEIIHUX yCIIOBUI HA POCT U pa3BUTHE MUKPOOPIaHU3MOB

[TaTorenHbple MUKpOOprann3msl. [IoHATHE NATOT€HHOCTH, BUPYJIEHTHOCTH, UMMYHHUTETA
MuxkpoBogopociau. TakcoHoMu4eckue rpynnsl. KpaTkas xapakTepucTHKa peIcTaBUTENeH
CoBpeMeHHbIE  TIPEACTaBICHHUS O CTPOEHMM W XUMHMUYECKOM COCTaB€ KOMIIOHEHTOB
MPOKAPHUOTHYECKON KIIETKH

Ponb MUKpOOPraHu3MOB B MUKPOOMOJIOTHUECKON, MUIIEBOM MPOMBIIUIEHHOCTH, B CEIHCKOM
XO3SHCTBE. Cenekuus MUKPOOPIaHU3MOB

[uano6axrepun. Mopgomnorus. Ctpoenue kineTku. [IpencraButen.
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26.
27.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44,
45.
46.
47.

48.
49.

50.
51.

®depMeHThl MUKpOOpranu3MoB. JIokanu3zanus (epMeHTOB B KIIETKE.

[IonsATHE O CAHUTAPHO-TIOKA3aTEIbHBIX MUKPOOPTaHU3MAX.

Apxeu. Xapakrepuctuka. [Ipencrasurenu.

CrpoeHnue syKkapuoTuuecKon KieTku. OyHKIMU, XUMUUYECKHUI COCTaB OCHOBHBIX KOMIIOHEHTOB
AHTHOMOTUKHU. DKOJIOTNYECcKask poiib. MUKpOOPraHU3MBI - IPOTYLIEHTHl aHTHOMOTUKOB
CrpoeHue KJICTOYHOH CTeHKH OakTepuid. [ paMIonoXuTenbHbIe U TPaMOTPHUIIATEIbHbIE OaKTEPHH.
ITyTn nopaBneHust KU3HEACATEIBHOCTH MUKPOOPIaHU3MOB 1101 IEHCTBUEM BHELIHUX (PAKTOPOB.
CriocoObl cTepuiM3anuu Nocysl U cpelt

Mopdonorust 6akrepuii. CriocoObl ABYKEHUS

Knaccudukanus npokapuot bepmxu, Mioppes

Pa3MHOeHHe MUKPOCKOITMYECKUX ITpHOOB

HakonuTenbHbIE KyJIBTypbl MUKPOOPTaHU3MOB

bakrepuu otnena Gracilicutes. Kitaccsl. OCHOBHBIE IIPEICTABUTEIH

Kiaccsl rpu0oB ¢ cenTupoBaHHBIM U HECENTUPOBAHHBIM MUILIETHEM

3Ha4yeHue MHUKPOOPIaHU3MOB B re0JIOTMYECKUX npoleccax

CrpoeHne NpoKapuoTUYECKON KIIeTKU. DyHKIMU, XUMHYECKUI COCTaB OCHOBHBIX KOMIIOHEHTOB
Bbakrepun otnena Firmicutes. OcHOBHBIE KJIAaCCHI U TPEICTABUTEIH

Hpoxoxn. Mopdosnorusi, pasmHoxkeHne. Pacripocrpanenne B MpUpOJE U MX MPAKTHUECKOE
UCIIOJIb30BAHUE

bakrepnodarn. Mopdonorus. Xumuueckoe crpoenue. Llukm passutus  Oakrepuodara.
[IpakTryeckoe 3HaueHue 6akTepuodaros.

Kparkas xapakrepuctuka 6akrepuid Tenericutes

IInecHeBbie rpuobl. TakcOHOMUYECKHE TPYIIIbI, CTPOSHUE, TPAKTUUECKOE 3HAUCHUE

Bbposxenue, Tunel OpoxeHusi. MUKpOOPraHU3Mbl, OCYILIECTBIISIONINE CIUPTOBOE, MOJIOYHOKHCIIOE,
IIPOIIMOHOBOKHUCIIOE, MACIITHOKHCIIOE OPOKEHHE, UX MPAKTHYECKOE UCIIOIb30BAHNE

[IpyuHUIMOBl  CHCTEMAaTHKH MHUKpPOOpraHu3MoB. OOImas XapaKTepUCTHKAa OCHOBHBIX —TPYII
MUKpOOpranu3moB. [loHsTre 0 TakcOHOMUH

ITpocreiime (Protozoa). OCHOBHBIE TPyIIIBI U IPEACTABUTENN

MuxkpoBonopocan. Mopdonorus u  uuronorus. Krnaccudukanus. IlpeacraButenu U ux
IIPaKTUYECKOE IPUMEHEHUE

['pynnsl MUKpOOPTaHW3MOB 10 OTHOIIEHUIO K KUCIIOTHOCTH CPEJIbI

I'enernueckuii annapart Oakrepuit

. CucreMaTndecKkue rpynisl 3yKapuoT

52.

53.
54.
55.
56.
57.
58.
59.
60.

61.
62.
63.
64.

['pynnsl MUKpOOPraHW3MOB IO OTHOLIECHHUIO K TemIiepaType. Mcronb30BaHne BBICOKUX TEMIEPATYp s
cTepuin3anuu. /[eficTBue HU3KUX TEMIIEpaTyp Ha BBKMBAHUE MUKPOOPTraHU3MOB

bauunnel. Tunst cnopooOpazoBanus. [IpakTuueckoe 3HaueHuE

I'pudsb1. Pactipoctpanenue B mpupoze. Mopdosorus u murosorus rpu6boB. 3HaYyeHue rpudoB
OcCHOBHBIE T'pYTIIbl FPaM-TIOJIOKUTEIBHBIX OaKTepHii; oO1Iast XapaKTepUCTUKA U MTPEICTABUTENH
CrniocoObI KyJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB

YucTele KyIbTypbl MUKPOOPTaHU3MOB. CI1ocoObI HOTydeHHs

OcCHOBHBIE I'PYTIIBI TPaM-OTPHUIIATENIBHBIX OaKTepuil; 00Ias XapaKTepUCTUKA U TPEICTaBUTEIH
YMmepeHHble U BUpYJIeHTHbIE daru. JIn3orenus

[ToTpeOGHOCTH MUKPOOPTaHW3MOB B TUTATENBHBIX BellecTBaX. MICTOUHHUKY yriepoja, a3ota, hocdopa u
cepsl; (haKTOpHI pocTa.

2. Muxkpo6nble cooduiectBa. CriocoObl B3aMMOAEHCTBHISI MUKPOOPTaHU3MOB MEX]Ty COOOM.

3. OCHOBHBIE pa3INyus B CTPOCHUH POKAPUOTUIECKON U 3YKaPHOTHYECKON KIIETOK

Apxeun. Otanuus ot 6aktepuil. OCHOBHBIE IPYTIIbI

Cune-3enensle Bogopocian. CUCTeMaTHYECKOE MOJI0KEHUE. DKOJIOTN4ecKas poiib
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65.

CaHI/ITapHaH MI/IKpO6I/IOJ'IOFI/IH. MeTOI[BI OILICHKHU CAHUTAPHOI'0 COCTOSAHUA

66.'pymnmbl GakTepuii MO OTHOMICHUIO K KHCIOPOay. CrmocoObl KyJIbTHBHPOBAHHUS a’3pOOHBIX H

aHa’POOHBIX OaKkTepuid

67. Aktunomunetsl. Cucremaruyeckoe mnosioxkenue. Ocodennoctu mopdoinoruu. [Ipaktuueckoe

3HA4YCHUC

68. MeTo b1 onpeienieHus Ynciaa 6akTepuii 1 OaKTepHaTbHON MacChl

69.
70.
71.
72.
73.
74.
75.
76.
77.

. CtpoeHue 3yKapuoTHYECKOU KIIETKU

CnuproBoe 6poxenue. [IpoayrieHTsI.

Mopdoorust 6akTepruaTbHBIX KOJIOHUN

Bupycsl. OCHOBHBIE OTJIMYUTENBHBIE IPU3HAKY BUPYCOB. B3anMonelicTBrE BUPYCOB C KIETKOM.
Monounokucible 6akrepun. [IpakTnyeckoe ucroab30BaHue

CriocoOb1 1BIKeHHS OaKkTepuit

Bomopocau. O6mas xapakrepucrtuka. [IpeacraBurenu 1 ux 3Ha4eHUE B MPOMBIIILIEHHOCTH.
XpaHeHre MUKpPOOPraHU3MOB. 3a/1a4 U METO/Ibl XpaHEHUSI.

CrnopooOpa3zoBanue y 6aktepuil. CriocoObl 00€CII0KUBAaHUS TUTATEIbHBIX CPEJL

BOl'[pOCbI K 9K3aM€EHy 110 Pa3)1e.11y «Ky.]'IBT]/IBI/IPOBaHI/Ie MHUKPOOpPraHu3MoB B ﬂaﬁopaTopm/l.

CanuTapHasi MUKPOOHOJIOTHS»

NP RRRRERRRRR R
MPrOOooNoOT~owdE

23.
24,
25.
26.
27.

28.

CcCoo~NooaR~wWNE

CtpoeHnue npoKapuoTHIECKOM KIETKU

CrtpoeHune 3yKapHOTHYECKON KJIETKU

CrtpoeHue KIeTOUHOH cTeHKH OakTepuil. MeTos okpamuBanus o I'pammy.

[TuieBble MOTPEOHOCTH MUKPOOPTaHU3MOB

CriocoObl MOCTYMJICHUS TUTATENIBHBIX BELIECTB B KJIETKY

MexaHu3M NOCTYIJIEHUSI BELIECTB B KIIETKY

[TurarensHbie cpensl. [Ipunmmn nogdopa

TpeOoBanusi, MpeAbABIIEMbIE K MUTATEIbHBIM CpeiaM

Knaccugukarus nutatenabHbIX cpell 10 Ha3HAUCHUIO

Knaccugukarus nuTaTenbHbIX cpell 10 COCTaBY M KOHCUCTEHIIUH

["'0110301HBII ¥ TOJTOPUTHBIN CITOCOOBI MUTAHUS KIETOK

["0s10pUTHBIN TUIT MUTAHUS KJIETOK

TpaHcIOpT BEIIECTB Uepe3 KIETOUHYI0 MEMOpaHy

JloctynHble 11si MUKPOOPTraHU3MOB HCTOYHUKH yTIIepoa

JocTynHsle Juisi MUKPOOPraHM3MOB HCTOYHHUKH a30Ta

®akTophl pOCTa MUKPOOPTaHU3MOB U UX UCTOYHUKH

VcTOYHUKH 3HEPTUH 11 MUKPOOPTaHU3MOB

OneKTUBHbIE U AUPPepeHInaTbHO-AMATHOCTUYECKUE CPEIbI

HakonuTenbHble U YUCTBIE KYJIBTYPhl MUKPOOPTaHU3MOB

MeTo/b1 BBIIENIEHNS YUCTHIX KYJIBTYP MUKPOOPTaHU3MOB

Bun, mramm, paca, cepoTun, KJIOH, YUCTas KyJIbTypa

CBoiicTBA MHUKPOOPraHU3MOB, OOYCIABIMBAIOLIME UX  HUCIOJIB30BAHUE B IMPAKTUYECKOU
NeSITeIbHOCTH YeJIOBeKa

[Tpu3HaKK, y4UTHIBAEMBIE IIPU ONIPEIETIEHUN CUCTEMATHYECKOTO TOJIOKEHUSI MUKPOOPTaHU3MOB
Bnusinue pusnueckux GpaxkTopoB Ha MUKPOOPTaHU3MBbI

Bnusinue xummdeckux ¢pakTopoB HA MUKPOOPTaHU3MBI

Bnusaue Ounonoruueckux GakTopoB HA MUKPOOPTaHU3MBbI

Bo3MoxHbBIE TyTH OJaBIEHUS )KU3HEIEATENBHOCTH MUKPOOPTraHU3MOB 101 IEHCTBUEM
BHEIIHUX ()aKTOpOB

OO11ast XapaKTepUCTHKA SKCTPEMO(DUIIOB
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29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45.
46.
47.
48.
49,
50.
o1,
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

MuKpoOpraHu3Msl 110 OTHOILIEHUIO K TEMIIEPAType OOUTAHUS
MuKpOOpraHu3Msbl 10 OTHOIIEHHUIO K KUCIIOTHOCTH CPEeZIbl OOUTaHUS
MuKpooprasu3msl 110 OTHOILIEHUIO B 1aBJICHUIO

Typrop, mia3moins, nIa3MonTu3

MI/IKpOOpFaHI/ISMBI, CIIOCOOHEIE JKUTh B pacTBOpax ¢C BBICOKOH KOHHeHTpaHI/Ieﬁ OCMOTHYCCKHU

aKTUBHBIX BELIECTB

Muxkpoopranu3msl, CHOCOOHBIE XKUTh IIPU MUHUMAJIbHOM YPOBHE BIIaru
MuKpoOpraHu3Msl 10 OTHOIIEHUIO K KHUCIOPOLY

Crioco0bI KyJIbTUBUPOBAHHUS MUKPOOPTaHU3MOB

®a3bl pocTa MUKPOOPraHU3MOB

Crioco0bI KyJIbTUBUPOBAHUS a3POOHBIX U aHAIPOOHBIX MUKPOOPTraHU3MOB
TepmoTonepaHTHbIE U TEPMO(PUIBLHBIE MUKPOOPTaHU3MBI
®DaxyJIbTaTUBHEIC U OOJIMTATHBIE a3POOBI U aHAIPOOBI

KoHcopLnyMbl MUKpPOOPraHU3MOB

AJNIOXTOHHAs ¥ aBTOXTOHHAsi MUKpOOHOTa

Ponb MukpoOuots! yenoseka. JKuBoTHbIE-THOTOOMOHTHI
Pesunentnas, pakynpTaTuBHAs, TPAH3UTOPHAS MUKPOOHOTA
[TpucTeHo4Hast ¥ MPOCBETHAS MUKPOOHOTA KHIIIEYHUKA

buorutenku. Ctaauu obpa3oBanst. Quorum sensing

Pob OMOIIICHOK (TIOJIOKUTEIIBHAS ¥ OTPUIIATEIIbHAS).
dopmupoBaHue MUKpoOHOIIeH03a B OuoTone. Cykueccus
[TpoOuoTHKH 1 TPeOUOTUKH

Oco6eHHOCTH MUKPOOHOTHI pa3HbIX OMOTOIIOB TEJIa YEJIOBEKA
MukpobroTa NuIeBapuTeIbHOIO TPAKTA YesloBeKa. BaxkHel1e MUKpOOpraHU3Mbl
XapakTepucTUKa MOJOYHOKUCIBIX OaKTepuid

XapakTepucTuKa THUIOCTHBIX OaKTepuid

XapakTepHucTUKa OCHOBHBIX MUKPOOPTraHU3MOB OpOKEHUs
HopmanbHast MUKpoOHOTa YeoBeKa

[TaToreHHbIE U YCIOBHO-IATOI€HHBIE MUKPOOPTaHU3MBI
OnnopTyHUCTUYECKHE MTATOTE€HbI

MuKpoOHOIIEHO3bI UeTTOBEKA

JleneHne MUKpOOPTraHU3MOB IO KJIaCcCaM OIaCHOCTH

Knaccugukanus naroreHHbIX MUKpOOPTaHU3MOB

[ToHsITHSI TATOT€HHOCTH, BUPYJIEHTHOCTH

Kpurepuu BUpyJIeHTHOCTH

OK30TOKCHHBI U SHI0TOKCUHBI

[Tonsrtue nundexnun. Mupunupyromas no3a. MHaekc KOHTarno3HOCTH
Oco60 onacuble nHGpekmu. KapanTuHHbIe HHEKINH

Haubonee onacHbie BUpyCHble HHPEKIHH

Haubonee onacHble 6akTepuanbHble HHOEKINN

WHdexin, BRI3bIBAEMbIE PUKKETCHSIMH

300aHTPOMOHO3bI

[TunieBble TOKCUKOUHDEKINN

[TuieBble MHTOKCUKAIIMN

MeTo/bl, UCTIONIb3yeMbIe B CAHUTAPHOM MUKPOOHOIOTUU
CanuTapHO-TIOKa3aTelbHbIE MUKPOOPTaHU3MBbI

TpeOoBanusi, MpeabsABIIEMbIe K CAHUTAPHO-TIOKA3aTeIbHBIM MUKPOOPTraHU3MaM
CanurapHo-TIOKa3aTeIbHbIe MUKpOOpraHu3Mel. ['pymma A
CanurapHo-TIOKa3aTeabHble MUKpOOpranu3Mel. ['pynmna B
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77.  CanurapHO-TIOKa3aTelbHble MUKpOOpranuimel. ['pymnmna C
78.  CaHuWTapHO-TIOKa3aTEIbHBIE MUKPOOPTaHU3MBI JIJISl TUILEBBIX TPOYKTOB
79.  Komu-tutp u konu-ungexc. KMAGAEM
80.  bakrepuu rpynibl KHIIEYHOH TaTOUYKH
81l.  OOGmias 6akTepuaabHas 0OCEMEHEHHOCTh
82.  bpoamnpHas npoba
83.  Crepunmzanus, nacTepu3anus, yabTpanacTepu3aus
84.  MomouHokucibie OakTepuu (romoepMeHTaTHBHOE, TeTepOPEPMEHTATUBHOE OPOIKEHHE)
85.  AckomuuerHsie apoxoxu. [Ipencrasurenu, 061acTh NPUMEHEHHS], TATOT€HHbIE BUJIBI
86.  basuamommurerHsie qpoxoxu. [IpeacraBurenu, 001acTh MPUMEHEHUS
87.  Xapaxrepuctuka ougpunodaxTepuii
88.  BozOyaurenn aHadpoOHOTO THUCHUS
89.  Bo3Oynurenu a3poOHOro rHUEHUS
90. Kunaccudukarys nHGEKINOHHBIX MUKPOOPTaHU3MOB I10 TPYIIIIaM prcKa
91. Kiaccudukanus mabopaTopuii mo 6mMo0e30macHOCTH
92.  YCTpoHCTBO MHKPOOHOJIOTHYECKOM J1ab0paToOpuu
93. JlamunHapHbIe O0KCHI 1-3 KIIaCCOB 3aIIUTHI
94. luddepeHnmanbHO-IUMarHOCTUYECKHE CPEIbI, UCIIOJIb3yEeMbIE B CAHUTAPHONH MUKPOOHOJIOTUU
(cpena Duno, JleBuna, 'uca, [Inockupesa u ap.).
95.  CenextuBHbIe cpenbl. Cpena Keccnepa, cpena KOJIA
96.  Ilectpslil psan B AMarHOCTUKE MUKPOOPTaHU3MOB
97.  OmnpexeneHne MPOTCOTUTUICCKAX CBOHCTB MUKPOOPTaHU3MOB
98. Knaccudwukarus 6akrepuii. TakcOHOMHYECKHE IPU3HAKK OaKTepHUid
99. TakcoHomHuecKUe rPYIIIbI apxeil. XapaKTepucTHKa.
100.  Mopdonorus 6akrepuii. CriocoObl TBHKEHUS
101.  Bakrepuu otaena Gracilicutes. Kiaccbl. OCHOBHBIE MPEICTABUTETH
102.  T'pymmsi [Ipoteobaktepuii (Proteobacteria)
103.  Bakrtepuu otaena Firmicutes. OCHOBHBIE KJIACCHI U TMPEICTABUTEIH
104.  Kparkas xapakTepucTika 0akrepuii Tenericutes
105. [IpuHUIMOBI cHCTEMAaTHKM MHUKpPOOpPraHu3MoB. OOmias xapakTepUCTHKa OCHOBHBIX T'pYIII
MHUKpPOOPTaHU3MOB
106.  Barmummis! u knoctpuanu. Tunsl cnopoodpazosanus. [IpakTuyeckoe 3HaueHne
107.  AxrunHomwmietsl. Cuctemarmueckoe nojoxkenue. Ocodennoctr mopdomoruu. [IpakTrueckoe
3HaueHHe
108.  Mertoapl ornpeiesieHus KOn4decTBa OaKTepuid
109. Mopdonorus 6akTepraTbHBIX KOJOHHMA. J[ncconmans KoJoHuH
110.  Mopdomnorust npoKapuOTHYECKUX KIETOK
111.  Tlonsartue Buia, mITaMMa, KJIIOHA, CEPOBApPA, YUCTOM KYJIBTYpPbI
112.  Cucremaruyeckue rpynmsl 3yKapuoT
113.  Kiaccel rpr0OB ¢ ceNTHPOBAHHBIM H HECETITUPOBAHHBIM MUIICITHEM
114.  OcHoBHbIe pu3HaKH AckoMurieToB (Ascomycota). [pooicorcu, niecresvie cpubol
115.  OcnoBHble npu3Haku bazuaromuieToB
116.  OmimuMTenbHbIC IPU3HAKU BUPYCOB. CTpOCHHUE U pa3Mephl, XAMUUYECKHI COCTaB.
117.  bakrepuodaru. Mopdonorus. Xumuueckoe crpoenue. Llukn pazsutus 6akrepuodara.
118.  Ilytu nojaBiieHHs XHU3HEIEATEIbHOCTH MUKPOOPTaHHW3MOB IO/ BO3ACUCTBHEM BHEIIHUX
(akTopoB
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