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PABOYASA MNPOrPAMMA YYEBHOU OAUCLUUNNUHDBI
B1.0.22 Buonorusa no4s

1. Kog v HaumeHoOBaHUe HanpaBleHNA NoAroToBKU/cneunanbHOCTMU:
06.03.02 NouBoBeneHne
2. Npodunb nogroroBku/cneunanusauus:
YnpaeneHne 3eMefbHbIMWN pecypcamu
3. KBanudmkauma (cteneHb) BbIMyCKHUKA:
bakanaBpuart
4. ®opma obyyeHuUs:
OuyHasn
5. Kacbeapa, oTrBevarowas 3a peanmsaumio ANCLUNNIINHbI:
Kadpenpa akonornm n 3eMenbHbIX pecypcoB
Kadeapa 6uoxmmmnm n dpmnanonorum KNneTku
6. CocTtaBuTenun nporpamMmmbl:
LlokTop Buonornyeckux Hayk, npoceccop I'padosny Mapraputa FOpbeBHa,
KaHnguaat 6uonornyeckmx Hayk 'ypeeBa Mapusa BanepbeBHa
KaHguaat Gnonormyecknx Hayk, ooueHT YepenyxuHa MpuHa BsyecnaBosHa
7. PekomeHaoBaHa:
HMC mepuko-6uonormyeckoro cakynbteTta, lNMpotokon N2 3 ot 22.04.2024 r.
8. YyeOHbIN ropa;:
2025-2026 n 2026-2027 Cemectpbl: 4, 5
9. Llenn n 3apayum y4ye6HOM ANCLUUNINNHBI:
Llenb gucumnnuHel: coopmMmpoBaTh Yy 00y4aroLWMXCA 3HAHWUA TEOPETUYECKNX, SKOMOTMYECKUX N NPUKNaAHbIX
acnekToB 6uonornn, MMKpPOOMonorun n GUOXMMNN NoYB, NPaKTUHECKUIN HABbIK NCMONb30BaHUSA CTaHAAPTHbIX
METOA0B NOYBEHHON MUKPOBMONOrNN 1 BUOXUMUM NPU PELLEHNN 3a4a4 B NPOdeCCUOHarnbHON AEATENbHOCTMY.
3agayn gUCUMMIUHGI
— CdopmunpoBatb y 06y4aroLmMXca NOHMMaHNEe TEOPETUHYECKMX OCHOB, 3KOMOrMYECKMX U NPUKIaaHbIX ac-
NeKToB 61oNorMm No4ve, MMKPobronorn u GUOXMMMM NOYB.
— CdopmumpoBatb y oby4atomxca NpeacTaBneHnst 0 COCTaBe NMOYBEHHOW MUKpPOBMonornyeckon 6uore u
€e ponu B NpPeBpaLLleHnn BELLECTB U 3Heprum B brnocdepe n Nno4Boobpa3oBaHum, CTPYKTYpe U ANHa-
MVKe MUKPOBHOro coobLLecTBa NoYB, 30HaNbHLIX 3aKOHOMEPHOCTSAX B1ONOrMYecKon akTUBHOCTHU MOYB,
NMOYBEHHbIX hepMeHTax, UX AMHaMMKe U PYHKUUSIX.
— O3HaKoMuUTb 0B0y4alLMUXCA C METOAAMU U3YYEHUS CTPYKTYPbl MUKPOOHOro coobLiecTea noys u 6mo-
XUMUWYECKUX CBOWCTB MOYB.
— Hayuntb oby4atowmxcsa BbISBNATbL 0COOEHHOCTU aHabonnama u Katabonmama NoYBEHHLIX MUKPOOOP-
raHM3MOB M MPOBOAMUTbL €ro CPABHUTESbHbIN aHaANU3.
— Hayuntb oby4atromxca UHTEpNpeTUpoBaTh pe3ynbTaTbl NCCMeQoBaHUA aKTUBHOCTU (DEPMEHTOB, Kak
nokasarenen 6UoNorn4yeckon akTMBHOCTM M NNOOOPOAUS MOYB.
— CdopmnpoBaTb NpakTUYECKUA HaBblK CTepunnaaumu, Ae3nHOEeKUUN 1 aHTUCENTMYECKONn ob6paboTKu
WMHCTPYMEHTOB N 060pynoBaHNsa BO n3bexaHne MHpUUMPOBaHUS, MUKPOCKONMPOBAHNS, U3rOTOBMEHUS
N OKpacKn MMKPOOMONormnyecknx npenapaTtoB; onpeaeneHns 6MoXMMNYecKon akTUBHOCTU MOYB CTaH-
OapTHbIMU MeToAaMM.

10. MecTo y4yebHOM AUCLUNNUHBLI B CTPYyKType OOI:
Bnok 1. OucumnnuHel (Moaynu), obazatenbHas YacTb



11. MnaHupyeMble pe3ynbTaTbl 06y4YeHUsa No gucumnnuHe/MoAy ko (3HaHUA, YMEHUsA, HaBbl-
KN),COOTHECEHHbIE C NNaHUpPyeMbiMU pe3ynbTaTaMu OCBOEeHUsi o6pa3oBaTeNlbHOM NporpaMmmbl
(KOMNeTeHUMAMU BbINMYCKHUKOB) U MHOUKATOPaMM UX AOCTUXKEHUA:

Kopa n Ha3BaHne
KOMNEeTeHUnmn

Kopa u Ha3BaHue uHamMkaTopa KOMMNEeTeH-
Y

3HaHVIF|,YMeHVIFI,HaBbIKI/I

OlMK-2 CnocobeH
ucnonb3oBatb B
npodeccuoHanb-
HOWM NEeATEeNnbHOCTU
TEOpEeTUYeCKue u
npakTuyeckme oc-
HOBbI (PyHOaAMeH-
TanbHbIX AUCLUI-
NWH  no4yBoOBefe-
HUSA

OlNK-2.2 TpumeHaeT B npod)eccuoHarb-
HOM [EeATENbHOCTU 3HAHMA TEeOpPeTU4EeCKUX

nonoxeHuin dyHaamMeHTanbHbIX  AWUCLMN-
NUH  MNOYBOBEAEHUA W  [EeMOHCTPUpYyeT
BrnajeHve  HaBblkamu  nabopaTopHoro

aHann3a CbI/I3I/ILIeCKI/IX n Buonornyeckmx
CBOWCTB MU PEXMMOB MNOYB, KPUTUYECKU
aHanuanpyet pAaHHbleé XUMUYeCKoro co-
CTOAHNA Nno4B

3HaeT: TeopeTU4eckMe OCHOBHI,
3KONOorM4eckme u NpuknagHble ac-
nekTbl OuonorMm no4ye; cocTaB
MOYBEHHON MWKPOBUONOrMYecKon
6UoTbI M ee posib B NPeBpaLLEHUN
BELLECTB U 3Heprun B Bruocdepe u
NnoyYBoOOpa30BaHNUM; CTPYKTYpY WU
AVHAMUKY MUKPOGHOro coobLuecT-
Ba MOYB; 30HasbHble 3aKOHOMep-
HOCTU BMOSIOrMYECKON aKTUBHOCTHU

Nno4B; NO4YBEHHble (DEPMEHTbI, UX
OVNHaMUKY U (pyHKUMK; MeToapl
N3y4eHnsi CTPYKTYpbl MUKPOBHOro
coobLecTBa Noys U BUoxmmuye-
CKUX CBOMCTB MOYB.

YmMeeT: BbIgBNATb OCO6eHHOCTI/I
aHabonuama u katabonuama nou-
BEHHbIX MUKPOOOPraHn3moB n
NpoOBOAUTL €ro CpaBHUTENbHbLIN
aHanus; uWHTepnpeTuposaTb pe-
3ynbTaThl WUCCNEAOBaHUS aKTWB-
HOCTM (PEPMEHTOB, Kak Mnokasarte-
nen 6MonNoOrMYeckon akKTUBHOCTU U
nnogopoaus noys.

BnapgeeT: npakTUYeCKUMM HaBbl-
KaMu cTepunusauuu, [esuHdek-
LUK 1M aHTUcenTuyeckon obpabort-
KW MHCTPYMEHTOB U 060pyaoBaHmMs
BO u3bexaHue WHULMPOBAHMS;
MeToAaMn  MUKPOCKOMUPOBaHMS,
N3roTOBMNEHUS U OKpacKu MUKPO-
Guonornyecknux npenaparTos; On-
pegeneHus OGUOXMUMUYECKON ak-
TMBHOCTW MOYB CTaHAAPTHLIMM

MeToaamu.
12. O6bem gucUUNNuHbI B 3a4eTHbIX egMHMUax/yac:
6/216
dopma NpomMeXyToO4HOW aTTecTaumun:
3ayeT ¢ oueHKon, dKk3amMmeH
13. TpyhAoeMKoCTb NO BuAam y4ebHon paboThbl
Bua yuebHom pabothbl Cemectp 4 Cemectp 5 Bcero
AyanTopHble 3aHATUSA 42 68 110
JlekumoHHble 3aHATUA 14 34 48
MpakTnyeckue 3aHATUA 34 34
JlabopaTopHble 3aHATUSA 28 28
CamocTosiTenbHass paboTa 30 40 70
KypcoBas paboTa
lMpomexyToyHaa aTTecTaums 36 36
Yacbl Ha KOHTpOIb 36 36




Bcero

72

144 216

13.1. CopepkaHue QUCLMUNIIUHLI

HanmeHoBaHue pasaenagncumn-
MJINHbI

Co,u,epxaHvle pasgena ancun-
NAUHbI

Peanuzauua paspgena

OVCUMMANHBI - CMIOMO-

LLIbHO OHNaWNH-Kypca,
QYMK

JlIeKUMOHHbIe 3aHATUA

Mopdornorus MMKpoopraHu3moB

MuKpoopraHMambl - CpaBHU-
TenbHas XapakTepucTuka 3y-
KapuoT n npokapuoT. lNMpoka-
puoTbl: 6akTepun n apxeu.
Bupycbl. CTpoeHue KNneTouHol
CTEHKU, LMTOMNnasmMaTmyecKomn
MeMb6paHbI.

https://edu.vsu.ru/cours
elview.php?id=4019#se
ction-1

O6MeH BELLLECTB: KOHCTPYK-
TUBHbIN N 3HEPreTUYECKUN Me-
Tabonuam.

O6MmeH BeLLecTB MUKpoopra-
HU3MOB. KOHCTPYKTMBHbIN 1
3HepreTnyecknii MeTabonuam.
Tunbl meTabonuama. MNoHaTue
aBTOTPOCOMU 1 reTepoTpoun.
MyTn aBTOTPOOHOM (pUKCaLmu
CO2: uukn KanbBuHa 1 UMK
ApHoHa lNyTu aBTOoTpOdHHON
dpukcaumm CO2: 3-
rMAPOKCUMPONMOHATHBLIN NyTb
N ero pa3HoBMAHOCTU, acCu-
munauua CO2 npu meTaHore-
He3e un aueTtoreHese. [eTepo-
TpodHaa dukcauma CO2. Yc-
BoeHne C1 opraHn4eckux co-
eanHeHun. Metunotpodsil,
MeTaHoTpodbl. YcBoeHne C2
- C6 opraHnyeckunx coeguHe-
HUI. YCBOEHNE coeguHEHUn
asota. MexaHnam dumkcaunm
a3oTa. QHepreTn4ecknin ob-
MeH. bpoxeHwne, Tunbl cbpa-
XUBaHUA yrneBonoB.

https://edu.vsu.ru/cours
elview.php?id=4019#se
ction-2

KpyroBopoT OMOreHHkbIX asne-
MEHTOB: a30Ta, cepbl, Xenesa,
docdopa, kanus, yrnepoga.

A30THOe nuTaHne. AHaMMOKC.
KpyrosopoT a3ota. Canpodu-
Tbl. KpyrosopoTt cepbl. Xene-
300KUCnALWME NPOKapuoThbl U
xenesopenykropbl. Kpyroso-
poT xene3a. PasnoxeHue op-
raHWYeCKNX U HEeOpraHMYecKnx
coeanHeHnn poccopa. Kpy-
roBopot goccopa. BuiBeTpu-
BaHue noHoB K. Kpyrosopot
yrnepoga.

https://edu.vsu.ru/cours
e/view.php?id=4019#se
ction-3

MoyBeHHasi MUKPOBMONOrusi.

MouBa, Kak cpega obuTaHus:
TBepAas, Xuakas u razoob-
pa3Hada ¢a3sbl.

https://edu.vsu.ru/cours
e/view.php?id=4019#se
ction-4

MouBeHHaa 6uoTa

XapakTepucTka NnoYBeHHOM
6u1oThI

https://edu.vsu.ru/cours
elview.php?id=4019#se
ction-5

BeepeHne. [peametr «buoxu-
MUSA MOYBY.

MpeoMmeT «BUMOXMMUA  MOYBY:
0OBbEKTHI uccrnenoBaHus.
CBA3b C Ouonornen Mnoushbl,
XUMUWEN, NOYBOBEEHUEM, F€0-
rpadmen no4ysbl, MUKpobMono-
rmen.

MCTOpI/IFI CTaHOBJIEHUA U pa3Bun-
™A Yy4YeHua O buokaTanuTuye-

Y4yeHble - OcCHoBaTenu Ha-
npasfieHnaA KpaCVIJ'IbHVIKOB,




CKOW CrnocoBbHOCTW MOYB.

MuwyctuH, 3BAruHueB, Em-
ues, Kynpesud, [anctsaH, Xa-
3neB, 3BaruHues, Lllepbakosa,
Wepbakos, Hoffman, Kiss,
McLaren, Burns.

O6wue ceepeHna o epMeHTax
MNMoyBeHHasi 3H3MMOSOrUS.

O6wue ceBepeHua o depmeH-
Tax. OnpepeneHne TepMuHa
drepmMeHT.

MpuHuMnel penctensa gep-
MEHTOB. 3aBMCUMOCTb CKOPO-
CTW (pepMeHTaTMBHbIX peak-
LM OT KOHLEHTpaLun cyo-
cTpata. PepmeHTbl Kak Buoka-
Tanu3aTopbl MOYBEHHbIX MPO-
LeccoB. VICTOYHNKM MNoYBEH-
HbIX (hepMEHTOB.

MexaHn3m u 3HepreTvka 6umo-
XUMUYECKUX peakumin. Tepmu-
YecKne yCrnoBusa U akTUBHOCTb
NOYBEHHbIX (HEPMEHTOB.
Peakuua cpenbl n depmeHTa-
TMBHasa aKTMBHOCTb MOYB.
BnaxHocTb NOYB M aKTUBHOCTb
depmeHTOB. ['paHynomeTpu-
YeCcKni cocTaB N aKTUBHOCTb
epmeHTOoB noyB. NHrMbuTo-
pbl (bepmMeHTOB.

AKTMBHOCTb (DEPMEHTOB Kak Mo-
Kasatenb Ouonornyeckon  ak-
TMBHOCTM W NNOAOPOANS MOYB

OuHamuka  depMeHTaTUBHON
aKTMBHOCTM MoyBbl. M3MmeHe-
HUe QEepPMEHTAaTUBHON aKTUB-
HOCTW MOYB MPU WX WCMOMb30-
BaHUN B CENIbCKOM XO3AMCTBE.
CenbCKOXO3ANCTBEHHbIE  KyJb-
Typbl U ¢EepmeHTaTuBHaA ak-
TUBHOCTb no4yB. PepmeHTa-
TMBHaA aKTUBHOCTb MOYB B YyC-
NOBUAX  3aCOPEHHOCTM  noce-
BOB. AKTUBHOCTb MOYBEHHbIX
depmMeHTOB  MNpu  BHECEHUU
yoobpeHui. OpO31OHHbIE
npoueccbl n epmMeHTaTMBHAsNA
aKTMBHOCTb MoYB. BnusHue
3arpa3HeHnda no4vs Ha dep-

MEHTATMBHYI0 aKTUBHOCTb.

10.

Knaccudgukauma n HoMeHknaty-
pa dhepmMeHTOoB

Cxema Hymepauun epmeH-
ToB. [MpaBuna knaccudukaumm
U HOMeHknatypbl. OCHOBHbIE
Kraccbl MOYBEHHbIX epMeH-
ToB. KOMMOHEHTbI (hepmeHTa-
TMBHOTO Myna Mo4Bbl.

11.

OcHoBbl METO0B onpefeneHns
hepMeHTaTUBHOW aKTMBHOCTU

WccnepoBaHne buoxumuye-
CKUX CBOWCTB noyBbl. O0LWwme
NPUHLMMNbI METOAOB onpefe-
NeHns aKTUBHOCTU (DEPMEHTOB
B noyse. OCHOBHble TpeboBa-
HUS, NpeabaBnsieMble K MeTo-
Oam onpeaeneHns NoYBeHHbIX
depmeHToB. OTOOP NOYBEH-
HbIX 00pa3uoB M NOAroTOBKa K
aHanuay.

JNabopaTopHble 3aHATUSA

Mopdhonorua MmukpoopraHn3moB

Mopdhonorma npokapuor.
AHaTOMUA NPOKapMOTUYECKOM
knetkn. Paamep, doopma Kkne-

https://edu.vsu.ru/cours
elview.php?id=4019#se
ction-1




TOK. BkntoyeHuna. BolpocCThl
KneTok. Cnuauctble obpaszo-
BaHUSA.

O6MeH BeLecTB: KOHCTPYKTUB-
HbIi U 3HEepreTMyeckunini meTabo-
nn3Mm.

AzoTdukcaums, cBob6oaHOXM-
BYLLME N CUMOMOTUYECKME
azoTdukcaTopsbl. CnupTtoBoe
6poxeHue. MacnsiHokucnoe
6poxeHue n ero pasHOBUAHO-
ctn. Mono4Hokucnoe, npo-
NMMOHOBOKKCII0E, MypaBbWHO-
Kucnoe 6poxeHue. Bo3byau-
TENnu, XMMU3M, NpUMEHEHME.
AapobHoe apixaHue. Henon-
Hoe oKucrneHue cybetpara
MWUKPOOPraHM3mMaMMm: YKCYCHO-
Kucnble 6akTepum, rpuobsi.
AHasapobHoe pbIXxaHue MUKPO-
opraHuamoB. [lpouecc AeHUT-
pudmkaumu, cynbdaTpenyk-
umn, xenesopenykuum

https://edu.vsu.ru/cours
elview.php?id=4019#se
ction-2

KpyroBopoT 6UOreHHbIX ane-
MEHTOB: a30Ta, cepbl, Xenesa,
docdopa, kanus, yrnepoga.

A3zoTukcaumsa. AMUHUpoBa-
Hue, ammoHudmrkaumsa. Hut-
pudmkaumsa. duccummnnaum-
OHHasa HUTpaTpenykums. Ce-
pooKUCAALLME NPOKaApUOTHI.
Cynbat- n cepopenykro-
pbl.

https://edu.vsu.ru/cours
elview.php?id=4019#se
ction-3

MNMouyBeHHass MMKPOGUOMOruUs.

Mo4BEHHbIE MUKPOGHLIE MONYy-
naumm. JKonornyeckue cTpa-
TErMn MUKPOBHBLIX MONyNSAUMA.
Cykueccun.

https://edu.vsu.ru/cours
elview.php?id=40194#se
ction-4

MouBeHHaa 6uoTa

MoyYBEHHbIE XUBOTHbIE, TPUOHI,
BOO,0POCIN.

https://edu.vsu.ru/cours
e/view.php?id=40194#se
ction-5

lMpakTnyeckme 3aHAaTUs

Metogbl onpegenenua  dep-
MEHTOB Krlacca OKCuAopeayKras

N3yyeHne akTMBHOCTM  hep-
MEHTOB KaTtanasa, nonndeHo-
nokcupasa W Mepokcupasa,
hermaporeHasa, cynbarpe-
OyKTasa, cynbpuTpenykrasa,
HUTpaTpedyKTasza,  HUTpUTPe-
OyKTa3za pepp1penykrasa,
MapraHeupeaykTasa.

https://edu.vsu.ru/cours
e/view.php?id=5081

MeTtoabl onpeneneHusa epmeH-
TOB Kracca rugponas

N3yyeHne akTMBHOCTM dhepmMeH-
TOB ypeasa, npoTteasa, ¢ocda-
Ta3za, Uennnasa, uHeeprasa

https://edu.vsu.ru/course
Iview.php?id=5081

MeTtoapbl onpeneneHusa pepmeH-
TOB KIlacca u3omepas

O6wye NpuvHUMNbI onpeaene-
HUS  aKTUBHOCTM (hbepMEHTOB
n3omepas.

MeToapbl onpeneneHusa pepmeH-
TOB KJacca nmas

O6wue NpuHUMNLI onpeaene-
HMA  aKTUBHOCTU (DEpMEHTOB
nuas.

MeTonbl onpeaeneHusa depmeH-
TOB Kracca nuiras

O6Lwue NpuHUMNLI onpeaene-
HMA  aKTUBHOCTU (DEpMEHTOB
nvras.

MeTtoapbl onpeneneHusa epmeH-

O6Lwue NpuHUMNLI onpeaene-

TOB Krnacca TpaHcdepa3 HUS  aKTMBHOCTM  (DEPMEHTOB
TpaHcdepas.
13.2. Tembl (pa3genbl) AUCLUNNUHBLI U BUAbI 3aHATUN
| Ne | HaumeHoBaHue Tembl (pa3- | JlekumoH- | Tlpaktu- | Jlabopa- | Camo- | Bce- |




n/n nena) Hble3aHs- yeckue TOpHbIE3a- | CTOATElb- ro
™S 3aHATUSA HATUSA Haspabo-
Ta
1 Mopdonorua mmkpoopra- 4 8 6 18
HM3MOB
2 OO6MeH BeLLEeCTB: KOHCTPYK- 4 8 6 18
TUBHbIN U 3HEPreTU4ecKni
MeTabonusm.
3 KpyroBopoT GMOreHHbIX 2 4 6 12
3/1IEMEHTOB: a30Ta, Cephl,
xenesa, ¢ocopa, Kanus,
yrnepoaa.
4 MoyBeHHasi MMKpobuonorus. 2 4 6 12
5 lMouBeHHas 6uoTta 2 4 6 12
6 BeeneHue. MNMpeamer «buoxu- 4 >
MUSI MOYBY.
McTopusi cTaHOBNEHUsI U pas-
7 | BUTUA y4eHusa o BuokaTanutu- 4 2
YeCcKoWm cnocobHOCTM NOYB.
8 O6wue cBepeHus o epMeH- 4 5
Tax [NoyBeHHas 3H3NMOonorus.
AKTUBHOCTb (DEPMEHTOB KakK
g | nokasatens 6uronormn4yeckon 8 2
aKTMBHOCTM W  nnopopoaus
no4ys
10 Knaccudmkaums n HOMeHK- 8 4
natypa ¢bepMeHTOoB
OcHoBbI METOAOB onpepe-
11 | nenunsa depmMeHTaTUBHOM akK- 6 4
TMBHOCTU
MeTogbl onpegenexHna dep-
12 | MeHTOB Knacca okcuaope- 4 4
AyKTa3
13 MeTogbl onpegenenusa cep- 4 4
MEHTOB KJlacca rmgposas
14 MeTogbl onpegenenusa cep- 6 4
MEHTOB Kracca uaomepas
15 MeTogbl onpegenenusn cep- 8 4
MEHTOB KJlacca nna3s
16 MeToabl onpefeneHna dep- 8 4
MEHTOB KJlacca nuiras
17 MeToabl onpefeneHna dep- 4 4
MEHTOB KJlacca TpaHcgepa3s
WNToro 48 34 28 70

14. MeToguyeckue yKasaHMA AONA OoOy4valoWMUXCH MO OCBOEHUIO AUCLUMNIUHDI

[N ycnewHoro ocBoeHMs1 AUCLMMNIIMHBI 1 DOPMUPOBAHUS KOMMETEHLMI Y 0ByYatoLLMXCA PEKOMEH-
NCNoNb30BaTb KOHCMNEKTbI NEKUMIA, OCHOBHYIO U AOMNOSHUTENbHY0 y4ebHY0 1 Hay4yHyo nuTepa-

ayetcs

TYpY, Npe3eHTaLun, NOYBEHHbIE KapThbl.

[na [OCTUXEHUSI MHOMKATOPOB KOMMETEHLMI NPEAYCMOTPEHO BbINOSTHEHNE NPAKTUYECKUX 3a4aHUI,
HanucaHue pedepaTtoB. [N KOHTPONS YCBOEHUS OCHOBHbLIX pa3fernioB AVUCLMMINHBLI NpeaycMOTpeHbl
yeckue 3aaaHus. NpoBepka 1 3akpernsieHne matepuana Takxe BO3MOXHA BO BPEMsi AMCKYCCU

npakTu

Ha NMpakTn4eCKnx 3aHATUAX.

15. MNepeyeHb OCHOBHOMW U AONONIHUTENbLHOW NUTEPaATYypbl, PECYPCOB UHTEPHET, Heobxoaun-
MbIXAJSI5 OCBOE€HUA AUCLMUNIIUHDI

a) OCHOBHasl nuTepaTypa:
Ne
on NcTouHnk
1 Wernos O.U. Buoxumusa nous / O.W. Lernos, H.B. beanep, WN.B. YepenyxuHa: YuebHo-
: mMeToAun4eckoe nocobue. - BopoHex: Napgatenbckun gom BI'Y, 2018. - 155 c.
2 KypaHoBa H. I'.. Mukpobuonorus: yyebHoe nocobue, Y. 2. Metabonnam npokapuoTt [OneKTpoH-
' HbI pecypcl / Mockgea:lpomeTen,2017. -100c. - 978-5-906879-11-0




https://biblioclub.ru/index.php?page=book_red&id=483200&sr=1

KysHeuoBa, E. A. Mukpobuonorusa : yyebHoe nocobue : B 2 uvactax / E. A. KysHeLoBa,
A. A. KHazeB ; MuHuctepcTBo o6pa3soBaHusa U Hayku Poccun, KasaHckuin HaumMoHanbHbIA uccne-
hoBaTeNbCKUN TexHonorndeckum yHmsepcutetr. - KazaHb : KasaHCKMW Hay4Ho-
nccnenoBaTenbCKUn TexHonorndeckun ynusepcutet (KHUTY), 2017. - Y. 1. - 88 c. : Tabn.,
rpad., un. - Pexunm joctyna: no noanucke. -
URL: https://biblioclub.ru/index.php?page=book&id=560675 (mata obpawenua: 19.07.2021). -
Bubnuorp.: c. 62-82. - ISBN 978-5-7882-2277-6. - ISBN 978-5-7882-2278-3 (4. 1). - TekcT :
SNIEKTPOHHbIN.

MypagoBa, E. O. Mukpobuonorusi: NonHbIN Kypc K 3k3ameHy : [16+] / E. O. MypagoBa ; Hay4Has
KHura. - 2-e u3pg. - Capartos : HayuyHana kHura, 2020. - 335 c. - Pexum gocTtyna: no noAnucke. -
URL: https://biblioclub.ru/index.php?page=book&id=578516 (naTta obpaiienua: 19.07.2021). -
ISBN 978-5-9758-1924-6. - TeKCT : SNEKTPOHHbIN.

KypaHoBa, H. I'. Mukpobuonorus : yuebHoe nocobue : [16+] / H. . KypaHoBa, I'. A. KynaTtagse. -
Mockaa : NMpomeTen, 2020. - Y. 3. Mup npokapuort. - 119 c. : cxem. - Pexum pgoctyna: no noa-
nucke. - URL: https://biblioclub.ru/index.php?page=book&id=612078 (nata obpalieHus:
19.07.2021). - ISBN 978-5-00172-049-2. - TeKCT : 9NEeKTPOHHbIN.

6) LoNoNHUTENbHAsA NUTepaTypa:

Ne
iy, NcToYHUK
1 anctaH, A. W.. OnpegeneHne akTMBHOCTU (OEPMEHTOB NOYB : (MeToamyeckne ykasanus) / A.LLL
: "anctsH;.— EpeBaH : Hayy.-uccnepn. vH-T nouBoBeaeHua n arpoxumun, 1978 .— 54,[1] c.
> [eatoBa T.A. AHTponoreHHasi AMHaMnKa n 6uoanarHoCTUKa 3KONorMYeckoro COCTOAHNUS YepHo-
' 3emoB LIMP: ABToped. aucc. AokT. buon. Hayk / T.A. [leBsaAToBa. - BopoHex, 2006. - 42 c.
3 HesaTtoBa T.A. buogunarHocTrka noys: yuebHoe nocobue / T.A. [deBsitoBa. - BopoHex: N3paa-
: TenbcKo-nonurpaduyecknn ueHtp BIy, 2008. - 140 c.
4 3earnHueB .. MeTogbl nouBeHHON MUKpobuonorum n buoxumun / .. 3earuHues, N.B. AceeBa,
' N.MN. babbesa, T.I .MupunHk. - M.: U3g-so MI'Y, 2004. - 224 c.
XasuneB @.X. AKTUBHOCTb €PMEHTOB a30THOro o6MeHa 1 AnHamMuKa a3oTa B YepHo3emax / P.X.
5. Xaswues, A.M. AracbapoBa // A30THbIN poHA 1 Bruoxnmmuyeckmne cBoncTea noys bawkupun. Yda,
1977.-C. 41-69.
6. Xasunes ®.X. MeToabl no4BeHHOWN 3H3uMornorum / d.X. Xa3ues. - M.: Hayka, 2005. - 252 c.
Xa3zuneB P.X. OCHOBbI CUCTEMHO-3KOSTOrM4E€CKOro aHann3a pepmMeHTaTMBHON akTMBHOCTM NoYB /
7. ®.X. Xa3uneB // Jkonormyeckue ycrnosus n pepMeHTaTBHast akTUBHOCTb NoYB. - Yda, 1979. - C.
3-17.
8 XazuneB P.X. CUCTEMHO-3KONTOrMYECKNIN aHann3 depMeHTaTMBHON akTMBHOCTK No4B / d.X. Xa3u-
: eB. - M.: Hayka, 1982. - 203 c.
Lepbakosa T.A. depmeHTaTUBHAA aKTUBHOCTb MNOYB M TpaHCcopMaLmsa OpraHMyYeckoro BeLecT-
9. Ba (B €CTECTBEHHbIX M UCKYCCTBEHHbIX omuToueHo3ax) / T.A. LLlepbakosa. - M.: Hayka u TexHuka,
1983.-C.222.
AnewwHa, E. C. KynbTMBMpoBaH/Me MUKPOOPraHN3MOB Kak OCHOBa BMOTEXHOIOrMYeCcKoro npoLec-
ca : yuebHoe nocobue / E. C. AnewwuHa, E. A. [Ipo3gosa, H. A. PomaHeHko ; OpeHOyprckun rocy-
10 | papcTBeHHbIN yHUBepcuUTeT. - OpeHbypr : YHusepcutet, 2017. - 192 c. : cxem., Tabn., un. - Pe-
Xum goctyna: no noanucke. - URL: https://biblioclub.ru/index.php?page=book&id=481743 (nata
obpawernuna: 19.07.2021). - bubnuorp. B KH. - ISBN 978-5-7410-1658-9. - TeKCT : 3NEKTPOHHBIN.
KypaHoBa, H. I'. Mukpobuonorus : yuebHoe nocobue / H. I'. KypaHoga, I'. A. Kynatagse ; MockoB-
CKUI Neaarorm4yeckuin rocyaapCTBeHHbIN yHuBepcuTeT. - Mocksa : Npometen, 2013. - Y. 1. Npo-
11 KapuoTtn4yeckas knetka. - 108 c. : un., Tabn., cxem. - Pexxuum goctyna: no nognucke. -
URL: https://biblioclub.ru/index.php?page=book&id=240544 (nata obpaiieHus: 19.07.2021). -
ISBN 978-5-7042-2459-4. - TEKCT : 9NEKTPOHHbIMN.
MuHesny, AnekcaHap Bacunbesu4. Mukpobuonorusi. Buonorus npokapuoToB : y4ebHuK : B 3 1./
12 | A.B. MNMuHeswny ; C.-lMetepb. roc. yH-T .— CI16 : N3a-Bo C.-lMeTepb. yH-Ta, 2007- .— ISBN 5-288-
04056-7. T.2 .— 2007 .— 329, [1] c. : un.
B) nHdopmMaumoHHble 3neKTpOHHO-06pa3oBaTenbHblEe pecypchl (0uLManbHbIe pecypchbl UHTEPHET)™:
[o]
r']\l/;] Pecypc
1. 3oHanbHasa Hay4Has 6ubnuoteka BI'Y hitps://lib.vsu.ru/
2. OnekTpoHHbIN YHMBepcuTeT https://edu.vsu.ru/
3. OneKTpoHHO-6MbnMoTeYHas cuctemMa «YHnBepcuteTckasa bubnuorteka online» http://biblioclub.ru/
4. HayuHas anektpoHHas 6ubnuoteka http://elibrary.ru
5. OYMK - https://edu.vsu.ru/course/view.php?id=5081
6. OYMK - https://edu.vsu.ru/course/view.php?id=4019



https://biblioclub.ru/index.php?page=book&id=612078
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=3851&TERM=%D0%93%D0%B0%D0%BB%D1%81%D1%82%D1%8F%D0%BD%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%A8%D0%BC%D0%B0%D0%B2%D0%BE%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://lib.vsu.ru/
https://edu.vsu.ru/
http://biblioclub.ru/
http://elibrary.ru/
https://edu.vsu.ru/course/view.php?id=5081
https://edu.vsu.ru/course/view.php?id=4019

16. MepeyeHb y‘-leﬁHO-MeTOAVI‘-IeCKOI'O obecnevyeHns ANsi CaMOCTOATESNIbHOMN paGOTbI

Ne
n/n

1 | 'pabosuy, Mapraputa FOpbeBHa. Mopdonorusa 1 KynbTUBUpOBaHNE MUKPOOPraHN3MOB : MPaKTu-
Kym ans sy3os / M.1O. 'pabosuy, B.B. Yypukosa, M.A. Knumosa ; BopoHex. roc. yH-T .— Bopo-
Hex : WML, BIry, 2007 .— 50, [1] c. — Bubnuorp. c. 51.

NcTouyHnk

"paboeuy, Mapraputa KOpbeBHa. MeTabonmM3m MMKpOOpraHM3mMoB : NpakTUkym ansi By3os / M.1O.
"paboeuy, B.B. Yypukoea, M.A. Knumosa ; BopoHex. roc. yH-T .— BopoHex : UIML, BI'Y, 2007
.—45 c. — bubnuorp.: c. 45.

3 | PykoBoAcCTBO MO onpeaeneHunto 3HEpreTMMECKUX XapakTeEPUCTMK BakTepuanbHbIX 1 BHYTPUKIe-
TOYHbIX MeMbpaH [OneKTpoHHbIN pecypc] : yuebHoe nocobue ana ctya,. By3os / M.C. MyHTAH [1
ap.] ; BopoHex. roc. yH-T, Mock. roc. yH-T um. M. B. JToMOHOCOBa .— DNEKTPOH. TEKCTOBbLIE U
rpac. aaH. — BopoHex : VML BIY, 2010 .— 3arn. ¢ Tutyn. akpaHa .— CBo6ogHbIn AocTyn u3
NHuTpacetn BI'Y .— TekctoBbin pann .— Windows 2000; Adobe Acrobat Reader .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-106_.pdf>.

17. O6pa3oBaTerfibHble TEXHOJOrMN, UCMOSIb3yeMble NpU peanusauun y4yeGHOW AUCLUNIUHDI,
BKIHO4YasAs AUCTaHUMOHHbIe oOpa3oBartesfibHble TexHonorum (QOT), 3nekTpoHHoe oOOby4YeHue
(30), cmewaHHoe o6y4eHue): Mpy peanusaumym OUCLMMINHBI UCMONB3YIOTCA 3SIEMEHTbI 3NIEKTPOHHOMO
0by4YeHNa 1 ANCTaHUMOHHbIE 06pa3oBaTeNbHbIE TEXHONOMMKU Ha NNaTopmMe «ONEKTPOHHbLIA YHUBEPCUTET»
https://edu.vsu.ru/.

18. MaTepuanbHoO-TexHU4YecKkoe obecneyeHue OUCLMUMNIMNHDbI:

YyebHast ayQumopusi Ons npoeedeHus1 3aHssmull 1IeKUoOHHo20 muna: CneuvanMaMpoBaHHasa Me-
6enb; nepeHocHon npoektop DLP BenQ MP523 1 MmobunbHbIn 3kpaH; HoyToyk ASUS V6800V ¢ BO3MOX-
HOCTbI MOAKIIOYEHNS K CETU «NHTEPHETY.

WinPro 8 RUS Upgrd OLP NL Acdmc, Office Standard 2019 Single OLV NL Each Aca-demic Edition Ad-
ditional Product, 6pay3ep Google Chrome

YuyebHasi ayQumopusi 0ns npoeedeHuUs1 3aHsImMull ceMuHapcko20 muna (nabopamopHble 3aHsi-
musi), Ons1 npoeedeHuUsi 2pynnoebIX U UHOUeuUuOlyanbHbIX KOHCY/Ibmauyulli, meKyuie20 KOHmMpoJisi u
npomexxymoyHol ammecmayuu: CneunanmanpoBaHHas mebenb; Tepmoctat TC-80; cylunnbHbIn
wkad; aBToknas; Becbl Ohaus; cnektpogotomeTp CP 56; POK KDK-2; Habopbl KoBET A58 cnekTpodo-
TOMETpUM; MUKpocKonbl Bromep 2.

YuyebHast ayOdumopusi Onsi npoeedeHusi 3aHsIMull CeMUHapCcKo20 muna (npakmu4YyecKue 3aHsimusi),
01151 npoeedeHUs1 2pyNnoebix U UHOusUOyalibHbIX KOHCYJIbmauul, meKyu,e2o KOHmpOosis u rnpo-
MexXxymo4Holi ammecmauuu: Cneumanm3vpoBaHHaa mebenb; 6aHu BoasiHble (OLab WBP-06H); Becebl
anekTpoHHble xumudeckne (A&D EK-300i); Becbl anekTpoHHble aHanuTnyeckue (A&D HR-100AZG);
cnektpodoTomeTp CA-13MIT; cnektpockon (SPEKTROMOM 381 L); Habopbl KloBeT Ans cnekTpodgoTo-
meTpun (upma FOHKKOo); wkad cywmnnbHbin (Olab DOF-FV300SPWF); razoBbin xpomaTorpad
(CHROME 5); anekTpu4yeckue nnuTky nabopaTopHble; OTrOHHbIE annapaTbl C XONoAnbHUKaMu; Habopbl
XMMWYECKON NOCYAbl; WKad BbITAXHON; BOAOHArpeBaTesbHbIN KpaH; WTaTuBbl NabopaTopHbIe; nanku,
AepXaTenu un KonbLa; XMMUYeCKNe peakTuBbl.

YuyebHasi ayQumopusi 0ns nposedeHuUs1 3aHsIMull CeMUHapCKo20 muna (npakmu4yeckue 3aHsmusi),
Ons npoeedeHuUs1 2pyNnoebix U UHOUBUOYalbHbIX KOHCY/Ibmauyul, MeKyu,e20 KOHmpOoJisi U rnpo-
MeXXymo4Hou ammecmayuu: CneunanusvpoBaHHan mebenb; YP-obnyyaTenu; TepmocTtaT nabopa-
TOPHbIN; CYLLMIbHBIN LWKad; BoAgOHarpeBaTenbHbIA KpaH; WTaTuBbl TabopaTopHble; Habopbl nabopaTop-
HOW NOCYAbI; anku, AepxXxaTenu n KonbLa; XMMUYeCckne peakTuBbl.

19. OueHoOYHbIe cpeacTBa AN NPOBeAEeHUSA TEKYLLen U NPOMEXYTOYHOW aTTecTtauum

MopsipoK OLEeHKM OCBOEHUSsI obydatommnca yyebHoro matepuana onpenenseTcs CoaepXaHueMm crienyto-
LUMX pasfenoB ANCUMMIIMHDI:

Ne Paspenb! ancunn- Kop KomneTteH- Kopa, vHpoukaTo- OueHqublevCpeﬂCTBa
AnATekylwen aTtrecrta-
n/n NnHbI(MOAYN) umm pa i
1 Mopdonorua  mukpo- | OMNK-2 OnkK-2.2 TeCcToBble 3afaHuu,

opraHuamoB. O6wmeH KONMOKBUYMbl,
BELLECTB:  KOHCTPYK- npakTuyeckne 3agaHms Ne1-
TUBHbIN U 3HEpreTnye- 10, Temsbl peq)epaTQB
CKunK MeTabonuam.
KpyroBopotr  6uoreH-
HbIX 9/IEMEHTOB: a30-
Ta, Cepbl, Xenesa,



http://www.lib.vsu.ru/elib/texts/method/vsu/m10-106_.pdf

docdopa, kanus, yr-
nepopa. llo4vseHHasn
MuKpobuonorus. MNoy-
BeHHas 6uoTa. lNMpeg-
mMeT «Broxmmumsn
nous». Obwwe cBepe-
HUa o depmeHTax
MoyBeHHas 3H3UMOIO-
rms. OCHOBbI MeTO-
nos onpegenexus
hepMeHTaTUBHOMN
aKTUBHOCTU.  AKTuB-
HOCTb (bepMEHTOB Kak
nokasaten 6uonoru-
YEeCKOW aKTMBHOCTU U
nnogopoams noye.
Knaccudukaumsa "
HOMeHKnaTtypa dep-
MEHTOB. UcTopus
CTaHOBMEHNA U pa3Bu-
TMS yyeHusa o bruoka-
TanMTuyeckon cno-
COBGHOCTM NoYB.

lMpomexyToyHasa aTTecTaums lMepeyeHb sonpocoe
dopma KOHTPOSA - 3a4ET C OLLEHKOWN, 3K3aMeEH

20. TunoBble oLleHO4YHbIE CpeaAcTBa U MeToAuYeCcKUe Matepuansl, onpeaensioLwme npoueaypbl
OLEeHUBaHMA U KPpUTEPUUN UX OLleHUBaHUA
20.1 TeKyWMN KOHTPONb yCneBaeMocTu

KOHTpOsnb ycneBaemMocTV Mo AUCUMMSIMHE OCYLLECTBNSETCH C MOMOLbIO CNeayowmx OLEHOYHbIX
CpeqncTB: TECTOBbIE 3a4aHus, KOMMOKBUYMbI, NMpakTU4eckne 3agaHus, pedepaTnbl, KONNOKBUYMbI.

Tecrtosble 3apaaHusa (POC) OlK-2
3apaHue 1: Kakue opraHmMamMbl OTHOCATCS K MUKpodhayHe?
1 Menkue Hacekomble, MHOTOHOXKM, MOKPULbI, NayKu;
2 MUKPOCKOMMYECKUE XKMBOTHbIE (KONTOBPaTKM, HEMAaTOAbl, TUXOXOAKW);
3 goxaeBble YepBU, NMNYNHKN HACEKOMBIX;
4 3emMnepon, HOPHUKN.
OTBeT Ha 3agaHue 1: 2
3apaHue 2: K Bupycam OTHOCAT:
1 napasvToB MMKPOOPraHW3MOB;
2 napasuToB XXMBOTHbLIX N pacTEHWUM;
3 napasnToB rpmobos;
4 napa3nToB MUKPOOPIraHM3MOB, XUBOTHbIX U PACTEHUA.
OTBeT Ha 3agaHue 2: 2.
3apaHue 3: B yem cyTb npouecca geHnTpudmkauma?
1 yacTU4HOE MMM NOMHOE BOCCTaHOBEHNE HUTPATOB A0 HUTPUTOB M 3aTeM razoobpasHbix hopm asoTa
2 NO, Nzo, N2,
3 BbIBEEHUNE M3 KPYrOBOpPOTa a30Ta;
4 (hukcauma atMocgepHOro asoTa;
OTBeT Ha 3agaHue 3: 1
3apgaHuve 4: [maBHbI 3anac NoTeHUManbHon BUOreHHON 3HePrMm cocpeaoTo4EeH B MOYBEHHOM MOKPOBE B BUAE:
1 KOpHEWN pacTeHui;
2 KOpHel pacTeHun, buomaccbl MMKPOOPraHM3MOB;
3 KOpHEeKn pacTeHun n rymyca;
4 KOpHew pacTeHui, buomacchbl MMKPOOPraHM3MOB 1 ryMyca.
OTBeT Ha 3agaHue 4: 4.
3apaHue 5: B yeM 3aKo4aeTcs CyLHOCTb METOO0B ONpeaerneHnst akTMBHOCTU NMOYBEHHbLINX (DEPMEHTOB?
OtBeT Ha 3agaHue 5: CylHOCTb METOAOB OnpedeneHnst akTMBHOCTM NOYBEHHbIX (DEPMEHTOB 3aKIO4YaeTCs B
crneayoLleM: HaBecKy MoYBbl HACLILL AT aHTUCENTUKOM, [06aBnaT OydepHbIn pacTBOp ¢ onpeaeneHHsiMm pH,
peakuUMOHHYI0 CMECH BbiAEPXKMBAIOT B TepmocTate npu Temnepatype 30-37°C, nocrne 31oro NpoBOAAT KOSTMYECTBEHHBIN
YYErT.
3apaHue 6: YTo nexuT B OCHOBE NpMHLUMNA OMONOTrMYECKON ANArHOCTUKN MOYB?
OTBeT Ha 3agaHue 6: ucnornb3oBaHe BUONOrMYECKUX METOAOB BUOANArHOCTMKA U MHAUKALUN Heobxooumo ans obLuen
XapaKTEPUCTUKKN MOYBbI N €€ COCTOsIHUS. B ocHOBe NpuHLMNa G1MONorMyeckon ANarHOCTUKA NOYB NEXNUT NpeacTaBneHne
O TOM, YTO MOYBA Kak cpefa obuTaHust COCTaBNSET €ANHY CUCTEMY C HAacensLWwmuMmn ee NonynsaumMsamMmmn pasHbix
OpraHM3moB. B 3aBMCMMOCTU OT coYeTaHNst NPUPOLHbIX (DAKTOPOB, onpedensitoLmnx Nno4BoobpasoBaTeNbHbI NPOLIECC,



pa3Hble NOYBbI pa3nNuMyarnTCcs No coctaBy BKOThI, HaNpPaBeHHOCTU PU3NONOTNYECKNX U BUOXMMUYECKMX NPEeBPaLLEHUA U
COOEPXKaHMI0 TEX XMMUYECKUX BELLECTB, KOTOPblE SABMAIOTCA NPOAYKTaMu NpeBpaLleHui.
3apaHue 7: Kakne oCHOBHbIE KpUTEPUM UCMONb3YIOT AN HabnoaeHns 3a MUKPOOHOW cyKueccren B novBe?
OTBeT Ha 3agaHuve 7: OCHOBHbIMW KpUTEPUAMN Ans HabniogeHns 3a MUKPOBOHON CyKLeccHen B NMOYBe SABMATCS:
onpegeneHue B AMHaMuKe obLLen YNCNeHHOCTH 1 Bromacchl GakTepuii C NOMOLLIbIO FTFOMUHECLEHTHO-
MWKPOCKOMUYECKOro MeToAa; onpeaeneHme AMHaMuKn YUCneHHOCT GakTepuii, rpuboB 1 akTMHOMULIETOB METOA0B
noceBa Ha 3reKTUBHbIE NUTaTenbHble cpeabl; onpeaeneHne cpeaHen paguanbHON CKOPOCTN pocTa rpmbos m
aKTMHOMWLIETOB, BbIAENEHHbIX Ha pa3HbIX CTaAUsIX CYKLEeCCUN; onpeaeneHne MHTEHCMBHOCTM OnpeaerneHHbIX MpoLeccoB
B Xofe cykueccun (notpebrneHne opraHN4ecknx MCTOMHUKOB NUTaHUSA, MHTEHCUBHOCTb AbIXaHusi, a3oTdukcaumm,
AeHuTpudukaumm, odbpasoBaHUs NETYYMX XUPHbIX KUCAOT 1 Ap.)
3apaHue 8: Kakumun chaktopamu onpegensietca 6akrepuanbHoe pasHoobpasve pasHbiX TUMNOB No4B?
OtBeT Ha 3agaHve 8: 6bakTepmanbHoe pa3HooOpa3sne pasHbiX TUMOB NOYB ONpeaenseTcs MHOTMMU 9KONOrM4eCcKMMU
dhakTopamu: cogepkaHMeM OpraHMYeckoro BeLLecTBa, BNaXHOCTbIO, KUCMOTHOCTLIO cpefbl, KOHUeHTpaunen conen. OT
couveTaHusi aTUx PaKTopoB, ONPeAENLLNX TUM NOYBOOOPa30BaHMSs, 3aBUCUT COOTHOLLEHUE TaKCOHOB B
GakTepuanbHbIX KOMMeKcax noys. Temnepartypa onpeaenseT NUllb UHTEHCUBHOCTb Y CKOPOCTb BUONMOrnyeckmx
npoueccoB. N3BeCTHO Takke, YTO B KOXHbIX MOYBAX, MO CPABHEHMWIO C CEBEPHBbIMU, MaKkCUMarbHble TeMnepaTypbl pocTa
MHOIUX rpynn 6akTepuii BoiLLe.
KpuTepun v wkanbl OLeHUBaHNS:
[nsi oueHnBaHWA BbINOMHEHMSA 3a4aHni ucnonb3yetcs 6annbHasa Wwkana:

1) TecToBble 3aQaHus:

e 1 6ann — yka3aH BepHblii OTBET;

¢ (0 6annoB — ykasaH HEBEPHbIN OTBET.
2) 3afiaHng C KOPOTKMM OTBETOM:

e 2 Banna — OTBET COOTBETCTBYET 3TANIOHHOMY OTBETY;

e 1 6ann — oTBeT YaCTUYHO COOTBETCTBYET 3TANIOHHOMY OTBETY;

e (0 6annoB — ykasaH HEBEPHbIN OTBET.

MpakTnyeckne 3apaHnUsA BbINOSHAKTCA 00yYalOWMMUCA HA NPAKTUYECKUX 3aHATUAX U B paMKax caMo-
cToATenbHON paboTbl. [1ns BbINONHEHUSA NPaKTUYECKUX 3aHATMI NpenogasBaTesib Pa3bsACHAET CyTb M Lenn
3apaHua. Bolgatotca HeobxoaumMble MeTognyeckme matepuansl (Nocobums, CMCOoK NNTEPaTYHbIX UCTOYHM-
KOB M Mp.), KOTOpble Takxe obyyatowmecsa MOryT ckadaTb Ha nporpammHon nnatcgopme LMS Moodle (nop-
Tan https://edu.vsu.ru) 4Yepes NMYHbIN KAaBMHET B COOTBETCTBYIOLLIEM pa3aene 3/IeKTPOHHOro Kypca.

MpakTnyeckoe 3agaHne ohopMnseTca B MMCbMEHHOM BuAe (Takxe npeayCMOTpeHo npukpenseHve
SNEKTPOHHOMN BEPCUN Yepe3 NNYHBIN KabnHeT obyyaroLerocs) u coaeTcs npenogaBaTesntio Ha NPOBEPKY.

Kputepum oLeHKM NpakTUYecKnx 3afaHuii cneayoLwme:
«OTNUYHO» - NpaKTUYeCcKoe 3afaHne BbINOSIHEHO B NOSIHOM 06beMe B COOTBETCTBUM C NPeAbsBIAEMbIMU
K Hemy TpeboBaHuiA. BbinonHeHHoOe 3aaHne CoOTBETCTBYET NOBbLILLEHHOMY YPOBHIO CHOPMUPOBAHHOCTY
WNHAMKATOPOB KOMMNETEHLWN.

«XOpOoLLO» - NpaKTUYeckoe 3aflaHne BbINOSTHEHO B COOTBETCTBUM C NpeabsaBnseMbiMu K HeMy TpeboBa-
HUA. HepocTaTouyHO NPOAEMOHCTPMPOBAHO BrafeHne MeToaaMn aHanu3a noneson nHgopmauun. Jnéo
[AOMYLEHO HECKONbKO HETOYHOCTEN MpuY BbINOMHEHUU 3aAaHusA. BbinonHeHHOe 3apaHne CooTBETCTBYET
6a30BOMY YPOBHIO CCOOPMUPOBAHHOCTU MHANKATOPOB KOMMETEHLIMNA.

«Y[0BNeTBoOpUTENbHOY» - MpakTUYecKoe 3afaHne BbiNONIHEHO B COOTBETCTBUM C NPeAbABMAEMbIMA K He-
My TpeboBaHuii, OAHAKO MpW ero BbIMOJIHEHUN [AONYLLEHA CYLLECTBEHHAsA olwmnbKka. BbinonHeHHoe 3ada-
HUe COOTBETCTBYET MOPOrOBOMY YPOBHIO CChOPMUPOBAHHOCTU NHAMKATOPOB KOMMETEHLIMIA.

«HeynoBneTBOPUTENBHOY - MPaKTUYECKoe 3aJaHne He BbINONHEHO 06yyvalowmmcs, 6o BbIMOMHEHO C
CYLLECTBEHHbIMU rpyGbIMK owmMbkammn. NHAMKATOPbI KOMNETEHLMIA HE [OCTUTHYThI.

lNMpakmu4eckoe 3adaHue Ne 1

OnucaTb M3MeHeHne NonNndeHoONIOKCMAA3HON aKTUBHOCTM B MOYBAX Pa3HblX TUMOB: apKTUYECKMX, TYHAPO-
BbIX, AE€PHOBO-NOA30JIMCTbIX, CEPbIX JIECHbIX, YEPHO3EMOB, KalUTaHOBbIX NMOYB, OYpbIX NIECHbIX MOYB, NpU
HanMuYnM UCCNefoBaHUn NoO 3TMM NMOYBaM B HAy4YHOW nNuTepaType.

lNMpakmu4eckoe 3adaHue Ne 2



OnucaTtb n3ameHeHue I'Iep0KCVI,EI,83HOl7I AKTMBHOCTU B NOYBax pa3HbIX TUMOB: apKTUYECKUX, TYHOPOBbIX, Aep-
HOBO-NMOA30JINCTbIX, CepPbIX JIECHbLIX, YHEPHO3EMOB, KallTaHOBbIX MNMO4B, 6yprX JIECHbIX MO4YB, MNMpn HaIn4nmn
nccnenoBaHuii No 3TMM NoYBam B Haquon nnTepartype.

lNMpakmu4eckoe 3adaHue Ne 3

Onucatb M3MeHeHNe AernaporeHasHom akTMBHOCTM B MOYBAX Pa3HbIX TUMOB: apKTUYECKUX, TYHOPOBBIX,
[EPHOBO-NMOA30SUCTbIX, CEPbIX JNIECHbIX, YEPHO3EMOB, KalLUTaHOBbLIX MOYB, BYpPbIX NECHbIX NOYB, NPWU HanNn-
YK UCcrneoBaHNUA Mo 3TUM NOYBaM B HAaY4YHOW NMTepaType.

MNMpakmu4eckoe 3adaHue Ne 4

Onucatb N3MeHeHne HaTpaTPeAyKTa3HON/HUTPUTPEAYKTa3HON aKTUBHOCTM B MOYBaX PasHbIX TMMOB: apkK-
TUYECKNX, TYHOAPOBbLIX, AEPHOBO-MOA30MUCTLIX, CEPbIX FIECHbIX, YePHO3EMOB, KALUTAHOBbLIX MOYB, OypbIX
NEeCHbIX MOYB, NPW HAaNUYMN UCCNEAOBaHWI MO 3TMM NOYBaM B HAy4YHOWN nuTepaType.

lNMpakmu4eckoe 3adaHue Ne 5

OnucaTb U3MEHEHWNe KaTana3HoW aKTUBHOCTM B MOYBaX Pa3HbIX TUMOB: apKTUYECKUX, TYHOPOBbIX, AEPHO-
BO-MOA30SIUCTbIX, CEPbIX NIECHbIX, YePHO3EMOB, KalLUTAHOBbLIX MOYB, BYpPbIX NECHbIX NMOYB, MPU HANUYUMK UC-
crnepoBaHuiA Mo 3TUM NoYBaM B Hay4YHOW nutepaType.

lNMpakmu4eckoe 3adaHue Ne 6

OnucaTb U3MeEHEHNe ypea3HON aKTUBHOCTM B MOYBAX Pa3HbIX TUMOB: apKTUYECKUX, TYHAPOBbIX, AEPHOBO-
NoA30MUCTbIX, CEPbIX JIECHbIX, YEPHO3EMOB, KaLUTaHOBbLIX NOYB, OypbIX JIECHLIX NOYB, NPY HanNMyUK uccne-
O0BaHUN MO 3TUM NOYBaM B HAy4YHOW nutepaTtype.

lNMpakmu4eckoe 3adaHue Ne 7

OnucaTtb n3meHeHne gocdaTtasHon akTUBHOCTM B MOYBAX PasHbIX TUMOB: apKTUYECKUX, TYHAPOBbLIX, AEP-
HOBO-NOA30MINCTbIX, CEPbIX JIECHBIX, YEPHO3EMOB, KalLTAHOBbIX NMOYB, OYpbIX NIECHBIX MOYB, MPU HaNMYUK
nccnegoBaHUn No 3TMM NOYBaM B Hay4HOW nuTepaType.

lNMpakmu4eckoe 3adaHue Ne 8

OnucaTtb n3mMeHeHne NHBEPTa3HOM aKTUBHOCTM B MOYBAX Pa3HbIX TUMOB: apKTUYECKMX, TYHAPOBbIX, 4EPHO-
BO-MOA30SIUCTbIX, CEPbIX JIECHbIX, YEPHO3EMOB, KaLUTAHOBbLIX NOYB, OYpbIX NECHbIX MNOYB, NPV HaNMU4YMKn UC-
crnepoBaHuin Mo 3TUM NOYBaM B Hay4yHOW nntepaType.

lNMpakmu4eckoe 3adaHue Ne 9

OnucaTtb n3MeHeHne NpoTea3HoN akTMBHOCTU B MOYBAX Pa3HbIX TUMNOB: apKTUYECKUX, TYHAPOBbIX, AEPHO-
BO-MOA30SIUCTbIX, CEPbIX JIECHbIX, Y4€PHO3EMOB, KalUTaHOBbIX MOYB, OYPbIX NECHbIX MNOYB, MPU HANM4YMKN UC-
crnenoBaHuii Mo 3TUM NOYBaM B Hay4yHOW nnteparype.

lNMpakmu4eckoe 3adaHue Ne 8

Onucatb N3MEHEHUE LENIONa3HON akTUBHOCTU B NMOYBaX pa3HbIX TUMOB: apKTUYECKUX, TYHAPOBbIX, Aep-
HOBO-NMOA30JINCTbIX, CEPbIX JIECHBIX, YEPHO3EMOB, KALUTAHOBbLIX MOYB, OYpbIX NECHbIX MOYB, NPY HaANUYUK
nccnegoBaHUM No 3TMM NOYBaM B Hay4YHOW nuTepaType.

Tembl pechepaToB:

1. Yuactue cbepmeHTOB B BroanHamMumke yrneBoaoB B NOYBE.

2. EpvHWubl n”3MepeHnsa akTMBHOCTU NOYBEHHbIX dhepMeHToB. CTaHgapTHas eanHvua n3MepeHus ak-
TUBHOCTU (bepMeEHTOB. NpeameT «B1oxrmMmsi NOYB» N ero CBA3b C APYTMMU HayKamu.

3. BnuaHue KoHUeHTpaumn cybcTpaTa Ha CKOPOCTb ePMEHTATUBHbBIX peakLmi.

4. ®epMeHTbI, KaTanu3npyoLLMe OKUCIINTENbHO-BOCCTAHOBUTESbHbIE peakLmu.

5. BuogmHamuka coeanHeHuin oocopa B rnoyse.

6. Ponb akonornyecknx paktopos B popmupoBaHumn PAT.

7. BnuvsHue mennopaumn Ha (pepMeHTaTUBHYIO0 aKTUBHOCTb MOYB.

8. BrnusiHne cenbCKOX03ANCTBEHHbIX pacTeHnin Ha PAT].

9. Teopwus Muxaanuca. CkopocTb buoxmmmyeckux peakumii. KoHctanta Muxaanumca.

10. IcTOYHUKM noCcTynneHnsa hepMeHTOB B No4BY.

11. Yt0 cobow npepctaBnAloT hepMeHTbl. MIX cBONCTBa M yCNoBUA (OYHKLMOHMPOBAHUA.

12. Bnuanve ynobpeHuin n o6paboTtkm noysbl Ha OATT.

13. Bupgpl puHamukm GAlT (rognyHas, ce30HHas, CyTovHas).

14. OcHoBHble TpeboBaHUSA, NpeabABNAeMble K METOAAM OonpefeneHnsa akTUBHOCTU (PepMEHTOB B NOY-
Be.



CoNoorwWN =

15. LeHTpbl nokanusaumm noyBeHHbIX EepMEHTOB.

16. YuyacTtme cbepmeHTOB B BUogMHaAMMKE OpraHMYeCcKMx COeAMHEHUIN a30Ta B MNOYBE.

17. V\cTOYHUKN hopMUPOBAHMSA 1 MOMOSTHEHUSA (PEPMEHTHOrO MNyra No4Bbl.

18. AnHamuka BUOXMMNYECKMX NPOLIECCOB B YEepPHO3EMaX.

19. ®epmeHThI, y4acTBYOLIME B peakUMsX rmaposIMTUHECKOro pacLuensieHnsa BbICOKOMOSEKYAPHbIX Op-
raHMYecKux coeanHeHnin.

20. dakTOopbl, BO3AENCTBYIOLLME Ha CKOPOCTb DEPMEHTATUBHBIX peaKLui.

21. InHammnka 6MoXMmMmMyecKmx npoLeccoB No NPounto 30HasIbHbIX NOYB.

22. Knaccndmkauma depmeHToB.

MepeyeHb 3apaHuit AN KONNTOKBUYMOB

KomnnekT BonpocoB ana konnoksmyma Ne1

no aucumnnunHe buonorus noys

Tema: MI/IKpO6I/IOJ'IOFI/1$IZ npegmeT, NCTopud, 3Ha4yeHne. MOp(bOJ'IOFVIFI MWKPOOPraHM3mMosB.

VcTopusa pa3sutusg Mukpobuonorun. 3HadeHune pabot MNactepa ana pa3sutusa MMKpoOMonoruu.
CpaBHuTenNbHas xapakTepucTuka aykapmuoT U NpokapuoT

MuKpockonuyeckne MetToapl U3ydeHnss MMKpoopraHnamoB. Okpacka 6akTepuii no M'pammy
MpupaToyHble CTPYKTYpbl (BOPCUHKM, LiKNbI). MoaBUXHOCTL 6akTepuin. Tunbl ABUXEHNS.

XryTuk, ero cTpoeHue, TUnbl XryTUKOBaHUS, MEXaHU3Mbl ABUXEHUS.

AkcocTunb 1 aBuxeHue cnvpoxeT. CKonb3see ABUXEHME.

CTpoeHue KNEeTOYHOM CTEHKM BaKTepuin, XMMUYECKNIA cocTaB, YHKLMM

Oc06eHHOCTU CTPOEHMSA KITIETOYHOW CTEHKU FPaMMoNIoXMTENbHBIX U FpamMoTpuUaTenbHbIX 6aKTepuii.
OpraHoungbl NPoKapuoT, XMMUYECKMI COCTaB, CTPYKTYpa U yHKUMN. 3anacHble BKIIOYEHNS.

. baktepuanbHas cnopa.
. Cnocobbl pa3aMHOXeHMWs 6akTepuia.
. MeToabl KynbTUBMPOBaAHMA MUKPOOPraHM3MOB. XapaKTepucTuka nutaTesibHblX cpeq,. YucTble n HakonuTenbHbIe

KynbTypbl. OCOGEHHOCTH pOCTa MUKPOBOB B CTaLMOHaPHbIX U MPOTOYHbLIX KYNbTypax.

KomnnekT BOMNMpocoB AJiA KOJIJIOKBUYyMa Ne2

no ancumniunHe Buonorus nous
Tema: O6bMmeH BellecTB. KOHCTPYKTUBHbBIN U 3HEPreTu4Yecknii MeTabonmam npokKapuoT.

Tunbl NUTaHNs MUKPOOPraHN3moB. [10CTyNNeHne B KNETKY 3K30reHHbIX BELLECTB.

Tunbl MmeTabonuama. MNoHsTHe aBToTpOUN U reTepoTpocum.

BknioueHne CO, B 06MeH aBTOTPOGHbIX OpraHU3MOB.

eTepoTpodHas dukcaumss CO,. YcBoeHne Cq opraHM4eckux coeavHeHun. MetaHoTpodbl U MeTuno-

Tpodbl.

eTepoTpOodHLIN TN NNTAaHUA MUKPOOPraHU3MOB,

MyTn cOpaxmBaHusa yrnesonos (rnmkonms, neHtosodocdaTHbI NyTh, NyTb QHTHEpa-Lyaoposa, NyTb

®puza-Craytamepa).

7. MukpoopraHuaMbl, Bbi3blBalOLLME CIMPTOBOE OpoXeHUe, ero MexaHu3m. lNprMeHeHne CNMpToBOro
6poxeHusi. Cnocobbl NosyvyeHnsa cnmpra.

8. MacnsHokucnoe n aueToHobyTUNoBoe GpoxeHne. Xumuam 1 6akTepmm nx Bbi3biBatoLyeE.

9. MonouHokucnoe 6poxeHue (romo-, retepodhepMeHTaTnBHOE). MpUMeHeHNe MOMOYHOKUCIIONO
6poxeHusi. MpomblILLIEHHOE NOMyYEHWE MOSTOYHOW KUCOTbI.

10. BpoxeHne cMelLaHHbIX KUCNOT (MypaBbUHOKUCIIOE BPOXEHHUE).

11. OHepreTnyecknin 0bMeH y MUKPOOpraHn3amoB. CpaBHEHWE 3HEPTreTUUYECKOrO BbIXOAA AblXaHWUs U
OpoxXeHus.

12. AapobHble oKMCnUTENbHbIE MPOLLECCHI Y MUKPOOPraHM3MOB (AblXaHUe). QHEPreTMYECKIUIA BbIXOA.
Oco6eHHOCTM 3N1EKTPOHTPAHCMOPTHOM Lienu.

13. AHaspobHoe abixaHue. [JeHnTpuduumpytome n cynbdaTBoccTaHaBnmsaoowme 6aktepuu,
XenezopepyumpytoLime 6aktepun

14. O6pasoBaHne MeTaHa MUKpPOOpraHMaMamMmm. XMMn3m 1 3HaveHne 3Toro npouecca. MNpaktunyeckoe nc-

nonb3oBaHWe MeTaHobpasytowmx 6akTepuin. KapboHaTHoe u chymapaTHoe AblXaHue.

KoMmnnekT BonpocoB Ans konnokeuyma Ne3
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no gucuunnuHe Buonorusa nous



Tema: KpyroBopoT 61MoreHHbIX 31eMEHTOB: a30Ta, Cepbl, Xenesa, pocdopa, kanus,
yrnepopga.

1. A30oTdukcaums. XapakTepucTvka HATporeHa3Horo komrnnekca. MexaHnsm gukcaumm asora.

2. CumbuoTtnyeckne n cBo60aHOXMUBYLLME a30TUKCATOPbI.

3. AmuHupoBaHue.

4.  AccUMUNALMOHHAA HUTPATPEeayKUUS.

5. Tpouecc ammoHngpukaumn. AMMoHUUKaLus 6enkoB, MOYEBUWHBI, F'yMyca, XUTUHA, HYKIIEMHOBBIX KUCHOT.
3HayeHue npotiecca.

6. Hutpudukaums.

7. AHaMMOKC.

8. [OunccMMunsauMoHHaa HUTPaTPEeayKLMS.

9. KpyrosopoT a3oTa.

10. Cepookucnsowme NpokapuoThl.

11. Cynbat- un cepopenyktopbl. CanpoduTbil.

12. KpyroeoporT cepbl.

13. XenesookucnsawLme npokapuoThl U Xene3opeayKTops.

14. KpyrosoporT xenesa.

15. PasnoxeHune opraHn4eckux u HeopraHn4yeckmx coeanHeHuin pocgopa.

16. KpyrosopoT ¢hocopa.

17. BbiBeTpuBaHue noHos K.

18. KpyroeopoT yrnepoga.

KomnnekT BonpocoB Ansa Konmnoksuyma Ne4
no aucuunnuHe buonorma noys

Tema: NouBeHHas MukpoGuonorus

MouBa, kak cpefa obuTaHus: TBepAas, Xuakasa v razoobpasHas gassbl.
MoyBeHHblIe MUKPOOHbBIE NONYNALMK.

Okonoruyeckmne ctpaTernm MMKpOBHbIX MOMyNALMIA.

Cykueccuum.

a > w0 N

Buonornyeckune npouecchl B No4Boo6pas3oBaHun. PasnoxeHne pactutesibHbIX OCTaTKOB U (DOpMUPOBaHNE
MoACTUIIKK (POJib HaA3EMHbIX Y MOA3EMHBIX OPraHoB pacTeHuii B hopMUPOBaHNM NOACTUIKK, NepepaboTka
pacTUTENbHOro onaaa B PasfuyHbIX NPUPOAHBLIX 30HAX).

6. OO6pa3zoBaHue 1 pasnoxeHue rymyca. HanpaeneHusi B uccrnenoBaHum rymycoobpasoBaHus. 3anachl rymyca B
MOYBEHHOM MOKPOBE 3eMsiv 1 B MOYBAX Pa3fINYHbIX NMPUPOOHbIX 30H.
KoMmnnekT Bon POCOB AJi1A KOJINTOKBUYyMa Ne5

no aucuunnude buonormsa noys
Tewma: NoyBeHHas buoTta

1. XapakTepucTuKa NoUYBEHHOW BMOTbI: NOYBEHHBIE XNBOTHbIE
2. XapaKTepucTuka NoYBeHHOW GMOTbI: FprobI
3. XapakTepucTuka NoYBeHHON GUOTbI: BOOOPOCIIN.

20.2 NMpomexyToyHaa aTrectauus

MpomexXyToyHas aTTecTaumsa No AMCLUUNIIMHE OCYLLECTBAETCSA C NMOMOLLbIO CNEAYOLNX OLIEHOYHbIX
CpPenCTB: NepeyeHb BOMPOCOB K 3a4eTy C OLIEHKOW, NepeyeHb BOMPOCOB K 9K3aMeHY.

MNepeyeHb BONPOCOB K 3a4eTy C OL,EHKOM

1./icTopusa pa3suTtns Mmkpobuonorum. 3HadeHre paboTt MNactepa anst pa3BuTua MMKPOOUONOrun.

2.CpaBHuTenbHasa xapakTepuUCTKa 3yKapuoT 1 NPOKapuoT

3.Mukpockonuyeckne MeToabl 3y4eHns MuKpoopranmamoB. Okpacka 6aktepuit no 'pammy

4.TMpuaaToyHble CTPYKTYpbl (BOPCUMHKM, Winnbl). MoaBUXHOCTL 6akTepuid. Tunbl ABUXEHUS.

5.KryTuK, ero ctpoeHue, TUnbl XryTMKoBaHUA, MEXaHU3Mbl LBUXEHUS.

6.AkcocTunb n apnxeHue cnmpoxeT. CKonb3sllee ABUXEHME.

7.CTpoeHue KNeTo4YHON CTEHKN BaKTepuii, XMMMUYECKUI COCTaB, YHKUMN

8.0co6eHHOCTM CTPOEHMSA KINIETOYHOW CTEHKM FPaMofioXUTENbHbIX U FpamMoTpuuaTenbHbiX 6akTe-
pui.

9. OpraHonapbl NPOKapMoT, XMMUYECKNI COCTaB, CTPYKTYpa N PyHKLMKN. 3anacHble BKIOYEHUS.



10. BakTepuanbHasa cnopa.
11.Cnocobbl pa3amHOXeHust 6akTepui.

12. MeToapbl KynbTUBMPOBaHNA MUKPOOPraHM3mMoB. XapaKTepVICTVIKa NnUTaTEesibHbIX CpeA. Unctble n
HaKonuTtesibHble KYIbTYypPbl. OcobeHHoCcTH pocCTa MI/IKp06OB B CTAUMOHAPHbLIX N MPOTOYHbIX KYJibTypax.

13. Tvnbl MMTaHUA MUKPOOPraHU3MOoB. MNMoCTynneHne B KNEeTKY 9K30reHHbIX BELLLECTB.
14. Tunbl MeTabonunama. NoHATME aBTOTpOUM 1 reTepoTponn.
15. BkntoveHme CO2 B 06MeH aBTOTPOHbIX OPraHN3MOB.

16. MeTepoTpodHas dukcauma CO2. YceoeHne C1 opraHnMyeckmx coeanHeHmin. MetaHoTpodbl n Me-
TUNOTPObI.

17. [eTepoTpOodHbIN TUM NMNTAHUS MUKPOOPraHN3MOB,

18. MNyTun cOpaxmBaHus yrneBoaos (rnkonus, neHTo3odocdaTtHbI NyTb, NyTb QHTHepa-Lyaoposa,
nyTe ®pusa-Craytamepa).

19. MMKpoopraH13mbl, Bbi3biBaloLLMe CNMpToBoe BpoxeHne, ero mexaHnam. NprMmeHeHne cnnpToBoro
6poxeHus. Cnocobbl NonyvyeHns cnupra.

20. MacnsaHokucrnoe n aueToHobyTunosoe 6poxeHne. Xumnam n 6aktepun Ux Bbi3biBatoLme.

21.Mono4yHokucnoe 6poxeHne (romo-, retepodepmMmeHTaTnBHoe). NpMMmeHeHne MOIOYHOKMCIOro
6poxeHuns. NpoOMbILLIEHHOE NOSTyYeHNe MOSIOYHOW KUCNOThI.

22. bpoxeHune cMeLLaHHbIX KUCNOT (MypaBbUHOKMCIIOE BpoxeHue).

23. QHepreTnyeckmin obMeH y MMKpoopraHnamoB. CpaBHEHWNE SHEPreTUYECKOro BbiXxoAa AblXaHus n
6poxeHus.

24. A3pobHble OKMCNNTENbHbIE MPOLECCHI Y MUKPOOPraHM3MOB (AblXaHne). QHepreTM4ecKui BbIXOA.,
OCO06EeHHOCTM 31EKTPOHTPAHCMOPTHON LIENW.

25. AHa3apobHoe abixaHue. JeHntpudurumpyowme 1 cynbdaTBoccTaHaBnMBatoLwme 6aktepuu, xene-
3o0peayumpyolime 6aktepum

26. O6pa3oBaHNe MeTaHa MUKpOOopraHM3Mamu. XMM13m 1 3HaveHue 3Toro npoecca. lNpaktuyeckoe
ncnonb3oBaHne meTaHobpa3syowmx baktepuin. KapboHaTtHoe 1 pymapaTHoe ObIXaHue.

27. A3oTdmkcauma. XapakTepuctnka HUTporeHa3Horo komnriekca. MexaHmam umkcaumm a3oTa.
28.Cnmbuotnyeckne n cBo60aHOXMBYLLME a30TUKCATOPbI.

29. AMYHNPOBaHMeE.

30. ACCUMUASALMOHHAA HATpaTpeayKUuS.

31. MNpouecc ammoHndukaummn. AMMoHndrKauma 6enkoB, MOYEBUHbI, TyMyca, XUTUHA, HYKINENHOBbIX
KMCNoT. 3HavyeHne npouecca.

32. Hutpudmkauums.

33. AHamMOKC.

34. uccumMunaumMoHHas HATpaTpeayKums.

35.KpyroBopoT a3oTa.

36. CepookucnaoLwme npokapnoTbl.

37. Cynbdat- 1 cepopeayktopbl. CanpoduThl.

38.KpyroBopoT cepbl.

39.XenezookucnawLme NpokapuoTbl U Xene3openykTopsbil.

40.KpyroBopoT xerne3a.

41.Pa3noxeHune opraHN4YeCcKmMx 1 HEOpraHM4eCKnX coeamHeHn pocdopa.

42 .KpyrosopoT docdopa.

43.BbiBeTpuBaHune MoHoOB K.

44 KpyroBopoT yrnepoga.

45.MouBa, Kak cpefa obutaHus: TBepaas, XuakKas n razoobpasHas dasbil.

46.MoYBEHHbIE MUKPOOHbIE NOMYNALUN.

47.3Konornyeckne crpatermm MMKpoOHbIX MOMYSILMIA.

48.Cykueccun.

49. Buonormyeckne npouecchl B No4Boobpa3oBaHnmn. PasnoxeHne pacTUTenbHbIX OCTaTKOB U op-
MUpOBaHMe NOACTUNKM (POSib HAA3EMHbIX U MOA3EMHbIX OPraHOB pacTeHU B HOPMMPOBAHUN MOACTUNKH,
nepepaboTka pacTUTENIbHOrO onaza B pa3fiMyHbIX MPUPOAHbIX 30HaX).

50. O6pa3oBaHue u pasnoxeHve rymyca. HanpasneHnsa B uccnegoBaHum rymycoobpasoBaHus. 3a-
nacbl rymyca B NOYBEHHOM NMOKPOBE 3eMIM U B NOYBaxX PasnnYHbIX NPUPOAHBLIX 30H.

51. XapaKTepI/ICTI/IKa NOYBEHHOW BMOTbI: MOYBEHHbIE XUBOTHbIE



52. XapaKTepucTuKa NoYBeHHON BUOTbI: rpubhI

53.XapakTepu1cTuka no4BeHHOM 61OThbI: BOAOPOCHU.
MpuMepHbIN NepeYeHb BOMPOCORB K 3K3aMeHY:
1. TpuHumMnbl gencTeua (epMeHTOoB.

2. 3aBUCUMOCTb CKOPOCTM (hePMEHTATUBHbIX peakuuii OT KOHLEeHTpaumn cybeTpaTa.
3. depMeHTbl Kak brokaTanM3aTopbl MOYBEHHbIX MPOLLECCOB.
4. VICTOYHUKN NOYBEHHBLIX PEPMEHTOB.
5. MexaHu3m u aHepreTuka 6MOXMMNYECKNX peakLmii.
6. Tepmuyeckune ycrnoBusa U akTUBHOCTb MOYBEHHbLIX DEPMEHTOB.
7. Peakuma cpefpbl 1 (hepMeHTaTMBHAA aKTUBHOCTb NOYB.
8. BraxHocTb NOYB 1 aKTUBHOCTb (DEPMEHTOB.

9. [paHynomMeTpuyeckuin COCTaB M aKTUBHOCTb (DEPMEHTOB MOYB.

10. UHrmbnTopbl (hepMeEHTOB.

11. duHamuka doepmMeHTaTMBHOM aKTUBHOCTU NOYBBI.

12. 'ameHeHue (hepMeHTaTMBHON aKTUBHOCTM NOYB NPU UX UCMOSIb30BaHNN B CENIbCKOM XO35MCTBE.
13. CenbckoX03anCTBEHHbIE KYNbTYpbl U (hepMEHTaTUBHAA aKTUBHOCTb NOYB.

14. OT60p NOYBEHHbLIX 06PA3LOB M NOATOTOBKA K aHanM3y.

15. AKTUBHOCTb NOYBEHHbIX (DEPMEHTOB MNPU BHECEHUN YA0OPEHNN.

16. OpO3MOHHbIE Npouecchl n hepMeHTaTUBHAA aKTUBHOCTb NOYB.

17. Bnuaxue 3arpsa3HeHnsa no4s Ha (PepMeHTaTUBHYI aKTUBHOCTb.

18. Cxema Hymepaumu oepMeHTOB.

19. MNMpaBwuna knaccudnkauum 1 HOMEHKNaTypbl.

20. OCHOBHbIE KIaccbl NOYBEHHbBIX (DEPMEHTOB.

21. ViccnepoBaHue BUOXUMMYECKUX CBOMCTB MOYBHI.

22. O6Lme NpuHUMNbI METOA0B ONpeaeneHnsa akTMBHOCTU (depMEHTOB B NOYBE.

23. OcHoBHble TpeboBaHUSA, NpeabsBAseMble K METOAAM onpeAefieHns NoYBEHHbIX (DEPMEHTOB.
24. PepMeHTaTUBHAsSA aKTUBHOCTb NOYB B YCIIOBUSIX 3aCOPEHHOCTM NOCEBOB.

25. ®epmMeHTaTMBHAsA aKTUBHOCTb OCHOBHbIX 30HarbHbIX TUMOB MOYB.

MpomexyToyHasi aTTecTaumsi NPOBOAUTCHA B COOTBETCTBUM C [NOSIOXEHNEM O NPOMEXYTOYHOM aTTe-
cTaummn oby4yatowmxcsa no nporpaMmmam Bbicliero obpasoBaHus. KOHTpoOnNbHO-M3MepuUTenbHble MaTepua-
Nbl MPOMEXYTOYHOWN aTTecTaummn BKIoYaloT B ceba TeopeTuyeckne BOMPOCHI, MO3BOMAIOLMNE OLEHUTb
YypPOBEHb MOSyYeHHbIX 3HAHUMA.

Mpy ouEeHNBaAHMKN UCMONb3YIOTCA KAYeCTBEHHbIE LUKanbl OLLEHOK. Ha 3a4eTe ¢ OLeHKoN 1 3K3ameHe
OLIEHMBAIOTCS 3HAHUS, YMEHMSA U HaBblkKM HeobXoAMMble ANA OCTUXEHNUSI UHAMKATOPOB KOMMeTEeHUMN:

3HaeT: TeopeTMyecKne OCHOBbI, 3KOSOrMYECKME U MPUKMIAAHbIE acnekTbl 61MonorMn Noye; COCTaB
NMOYBEHHOW MUKPOBMONOrM4eckom G1oTbl U ee ponb B NPEBPALLEHNM BELLECTB U 3HEprun B bruocdepe n
no4YBoo6pa3oBaHnm; CTPYKTYPY U AMHAMUKY MUKPOBHOro coobLiecTBa NoYB; 30HasNIbHbIE 3aKOHOMEPHOCTH
6MONIOrMYecKon akTMBHOCTM NOYB; NMOYBEHHbIE (PEPMEHTBI, UX AVHAMUKY U (DYHKLMWN; METOAbI N3YYEHMUS
CTPYKTYpbl MMKPOBHOIo coobLiecTBa NoYB U BUOXMMUYECKMX CBOMNCTB MOYB.

YMmeeT: BbIABNATb 0COOEHHOCTM aHabonuama n katabonmama MOYBEHHbLIX MUKPOOOPraHM3MOB U
NPOBOANTb €r0 CPaBHUTENbHbLIA aHanu3; MHTEPNPETMPOBaTb pe3ynbTaTbl UCCNEeAOBaHUS aKTUBHOCTM
dhepmMeHTOB, Kak nokasaTtenen 6Monornyeckon akTMBHOCTU 1 NIOA0POANS NOYB.

BnapeeT: npakTMyecKUMmn HaBblkaMu CTEPUNN3aLUK, AE3NH(EKLMN U aHTUCENTUYECKON 06paboTKu
WNHCTPYMEHTOB 1 060pyaoBaHusA BO n3bexaHme MHOUUMPOBaHMSA; METOAAMN MUKPOCKONUPOBAHUSA, N3ro-
TOBMEHUSI N OKPACKM MUKPOBUONOrMYECKMX NpenapaTos; onpeaeneHns GUOXMMNYECKONn akTUBHOCTU MOYB
CTaHOAPTHbIMKU MeTo4aMM.

,D,J'Iﬂ ouUeHMBaHNA pe3yibTaToB 06y‘-leHVIF| Ha 3a4eTe C OLEHKON N 3K3aMeHe ncnonb3yeTcAa 4-
6annbHas wana: «OTJINYHOY», «XOpOoLOo», «KyaOoBNEeTBOPUTESIbHO», «KHEYNOBNETBOPUTESIbHOY.

OTtnnyHo - MNonHoe cooTBETCTBME OTBETA 06yqa|0w,er00ﬂ BCeM nepeyuncrieHHbiIM Kputepmnam LLKarsbl
OLeHUBaHUA. BbinonHeHbI Bce npakTn4eckne 3agaHna Ha BbICOKUE 6annbl. BeinonHeH MPOEKT B paMKax
ﬂpaKTMHeCKOIZ noAroToBKMU.

XOpOUJO - OTBeT Ha KOHTpOJ'IbHO-VI3MepVITeJ'IbeII7I MaTtepuain He CooTBeTCTByeT OQHOMY U ABYM U3
nepeyvyncrieHHbIX nokasarteneun, Ho 06y‘-|a|OLL|,VII7ICFI AaeT npaBuJibHblE OTBETbl HA OOMNOJIHUTEJIbHbIE WU
BCnomMoraTesibHbie BOrMpoChI. HepocTtaTouHo npoaeMoOHCTPUpOBaHO BJlaaeHne MetTogamMu C6opa N aHa-



nu3a noneeon n nabopaTtopHor MHdopmMaummn. JIMb6o AONYWEHO HECKONIbKO HETOYHOCTEN Npu OTBeTe.
BbinonHeHbl Bce NpakTMyeckme 3aAaHusi. BbinonHeH NpoekT B paMKax NpakTU4eckon NoAroToBKM.

YnoeneTtBopuTenbHO — OTBET Ha KOHTPOSIbHO-U3MEPUTENbHbLIN MaTepuan He COOTBETCTBYET JoObiM
TPEM U3 NepeymncrieHHbIX NnokasaTenen, obyyatowmnincs AaeT HenosnHble OTBETbI HA AOMOSNHUTENbHbIE BO-
npocbl. [IeMOHCTPUPYET YaCTUYHbIE 3HAHWS, AONYCKAET CyLIECTBEHHbIE OWMGKKN. BbiNnonHeHbl Bce npak-
TUYECKUe 3aaHNs Ha NONOXUTENbHYIO OLEHKY. BbINOMHEH NPOEKT B pamMKax NpakTUYeCKon NoAroTOBKY.

HeynoenetsoputenbHo - OTBET HA KOHTPOSIbHO-U3MEPUTENbHBLIN MaTepuan He COOTBETCTBYET Jio-
ObIM YeTblpeM U3 nepedncrieHHbIX nokasartenein. Obyvatolminca AeMOHCTPUPYET OTPbIBOYHbIE, dpar-
MEHTapHble 3HaHWSA, O0onyckaeT rpybble OWWOKM UMK MONHOe He3HaHwe MmaTtepuana. He BbiNoOnHeHbI
npakTnyeckne 3afaHns. He BbINOMHEH NPOEKT B paMKax NpaKTUYeCKON NoAroTOBKM.



