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AHHOTALUA

Pa6oueit mporpammbl quctiuiiudbel b1.B.06 «MeToabl olleHKH OMOJI0THYe-
CKOHM AKTMBHOCTH MOYB CEJIbCKOXO0351iICTBEHHBIX YrOAUI» U ITOATOTOBKU Maru-
ctpa mo HanpasieHuto 35.04.03 ArpoxuMusi W arpomnoyBOBEJCHUE, TPOQPUIIb:
HAIIPaBJICHHOCTh: ATPOXHMCEPBUC U OLIEHKA KAa4ECTBA CENBCKOXO3AMCTBEHHOU IPO-
TYKIAU

eab ocBOeHUS NUCHUIIMHBI: BJIaJICHUE 3HAHUSAMHU U YMEHUSAMHU B 00JIaCTH
OMOJIOTMYECKOM aKTUBHOCTU IOYB, CPOPMHUPOBATH HABBIKM HCIIOJIB30BAHUS JCH-
cTBytonieil B P® HOpMaTHBHOW MPaBOBOM M MHCTPYKTUBHO-METOAMYECKOW Oa3bl B
00JIaCTH OXpaHbl TTOYB U MOYBEHHO3EMEIBHBIX PECYPCOB B MPO(ECCUOHATBLHOM J1es-
TEJIbHOCTH, a TAK)KE BO3MOYKHOCTh PEUICHUS MPAKTUYECKHUX 3a/1a4 B COOTBETCTBUU C
bopMyIMpyEeMbIMU KOMIETCHIMSIMU C MPUMEHEHUEM COBPEMEHHBIX MH(OpMaIMOH-
HO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI B 00JaCTH arpOXUMHH, TOYBOBEICHUSI, MUKPO-
OMOJIOTHH, W peaTu3aluu COOCTBECHHBIX 3HAHWUW B WHHOBAIIMOHHBIX cdepax ecTe-
CTBEHHBIX HayK. B pe3ynbrare 0CBOEHUS MPOrpaMMbl MAaruCTPaTyphbl 00ydaromunics
JIOJDKEH OBJAAETh pel3yibraramMu oOydeHuss no auctuiimHe b1.B.06 «Metoabl
OIICHKH OMOJIOTMYECKOM aKTUBHOCTH IMOYB CEJIbCKOXO3SUCTBEHHBIX Yroaui» OTpa-
KEHHBIX B KOMIETEHLMSIX 3akperuieHHblx 3a aucuurummHon (YK-1.4; TIKoc-1.1;
[TKoc-1.2; [TKoc-1.3; [TKoc-2.3)

MecTo JTUCUMIVIMHBI B Y4eOHOM mpouecce

Huctmmuaa «b1.B.06 «MeTtoapl OIeHKH OMOJOTHYeCKOM aKTHBHOCTH IOYB
CEILCKOXO3SIICTBEHHBIX YTOJIMI» BKIIIOUEHA B YACTh MEPEUHS AUCIUILINH, (OpMUPY-
EMYI0 YYaCTHHKaMU O0pa30BaTEIbHBIX OTHOIICHUN. Peanuzarusi B JAUCIUIUIMHE
«b1.B.06 «MeTobI OLIEHKN OMOJOTUYECKON aKTMBHOCTH TMOYB CEILCKOXO3MCTBECH-
HbIX yroauit» Tpedoanuit ®I'OC BO, ITOOII BO ocymiecTBisieTcsi B COOTBETCTBUU
¢ Y4eOHbIM TuTaHOM 110 HampaBiieHu o 35.04.03 Arpoxumusi 1 arpornoYBOBECHNUE.

TpeboBanus Kk pe3yjibTaTaM OCBOEHMS JUCHUILUIMHBI: B PE3YyJIbTATE OCBOE-
HUS JUCHMIUIMHBL (popmupyrotrcs cinenyromue kommerennuu: YK-1.4; TIKoc-1.1;
ITKoc-1.2; I1Koc-1.3; I1Koc-2.3

Kparkoe cogep:xanue 1uCHUNINHBI:

Metoabl UcciieioBaHusl OMOJOTMYECKOW aKTMBHOCTH MOYB. MeTobl omnpejie-
JieHUsT OMOMacChl TOYBEHHBIX MHKPOOPraHU3MOB. MeTonbl OMNpeneseHusl CyM-
MapHOM OMOXMMHUYECKOW aKTUBHOCTU MOYBEHHON OMOTHI METOJaMH ra30BOM Xpoma-
Torpaduu (HUTPOT€Ha3Hasl AKTUBHOCTh, NEHUTPUPUIIMPYIOIIAsl aKTUBHOCTb, CIIOCO0-
HOCTh MOYBBI K 00pazoBaHuto U norjomeHnuto NoO, cnocoOHOCTh MOYBBI K 3MHUCCHU
COgy; ompenenenne CrIOCOOHOCTH MOYBBI K YMUCCUU U TIOTJIONICHUIO MeTaHa). MeTo-
IbI M3y4YeHUs: (HPU3UOJOTUUECKH aKTHBHBIX BEIIECTB B TMOuBe ((hepMEHTATHUBHAS aK-
TUBHOCTb, aHTHOMOTUKH B TIOYBE U JIp.). MEeTOI MHUITMUPOBAHHOTO MUKPOOHOTO CO-

4



oOmiecTBa. MeToT MyJITUCYOCTPATHOTO TECTUPOBAaHUS. MHUKpOOHOJOTHYECKAsT WH-
JTUKAIMS ¥ THarHOCTHKA TUIIA TIOYBBI M IIOYBEHHOTO ILJI0I0POTHSI.

OO0masi TpyA0éMKOCTh JUCIHILIHHBI 72 yaca / 2 3a4.e1.

ITpoMeKyTOYHBIN KOHTPOJIb — SK3aMEH.

1. Ileau ocBOeHMSI TUCHUILIHHBI

Bnagenune 3HaHMSMH M yYMEHUSMU B 00JacTH OMOJIOTMYECKON aKTUBHOCTU
mouB, c(hOPMHUPOBATH HABHIKA HCIOJB30BaHUS JelcTBytomeld B PD HOpMaTuBHOM
IIPABOBOM M MHCTPYKTUBHO-METOJAMUYECKOM 0a3bl B 00JaCTH OXPAHbI MIOYB U MMOYBEH-
HO3EMEJLHBIX PECYPCOB B MPOPECCUOHAIBHON EATEIbHOCTH, & TAKKE BO3ZMOXKHOCTD
pelIeHUs MPAKTUYECKUX 3a]]ad B COOTBETCTBUU C (POPMYIUPYEMBIMU KOMIIETEHIIHSI-
MU C IPUMEHEHUEM COBPEMEHHBIX MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIO-
ruii B 00JacTH arpoOXUMHM, MOYBOBEACHUS, MUKPOOUOJOTUHU, U peaau3aluu coo-
CTBEHHBIX 3HAHWU B MHHOBAIIMOHHBIX c(epax €CTECTBEHHBIX HayK. B pesynbrare
OCBOEHUS MPOTrpaMMbl MarucTpaTypbl OOyUYarOUIUIICS TOJKEH OBJIAETh pe3ysbTaTa-
Mu 00ydyeHust o aucuuiuinae b1.B.06 «Metoabl olleHKH OMOJIOTMYECKOW aKTUBHO-
CTH TIOYB CEJNBCKOXO3AMCTBEHHBIX YTOJWI» OTPAKEHHBIX B KOMIIETCHIUAX 3aKpell-
aenubIx 3a guctuinHoi (YK-1.4; I1Koc-1.1; ITKoc-1.2; ITKoc-1.3; I1Koc-2.3)

2. MecTOo IMCHUILUIMHBI B y4e0HOM Mpoluecce

Juciurnmnaa « MeToapl OIICHKH OMOJIOTHYECKON aKTHBHOCTH IIOYB CEIIBCKOXO-
3STUCTBEHHBIX YTOJMiD BKJIIOUEHA B 4acTh, ((OPMUPYEMYIO YU4aCTHHKaMH 00pa3oBa-
TEIBHBIX OTHOLIEHHUH. Peanu3anusa B aucuuininie « MeToanl OLEHKH OMOI0TrHUYeCKOU
AKTUBHOCTHU TIOYB CEIHCKOXO3SHCTBEHHBIX yroaui» Tpedbosanuit ®I'OC BO, OIIOII
BO ocymiecTBisieTcss B COOTBETCTBHH ¢ YYeOHBIM TUTAaHOM 110 HampasieHuto 35.04.03
ArpoxuMHsi U arporoYBOBEICHUE HAIMIPABICHHOCTH ATPOXMMCEPBUC U OLICHKA Kaye-
CTBa C.-X. MPOIYKIIUH.

Juncummaraa « MeToabl OIeHKH OMOJIOTHYECKON aKTUBHOCTH ITOUYB CEIBCKOXO0-
3SIMCTBEHHBIX YTOJIMI» OCHOBBIBACTCS HA 3HAHUSX, MOJYUYEHHBIX MPU U3YYEHUU JTAC-
uurnH: «MHCTpyMEHTalbHbIE METOJbI MCCIIEAOBAHUS TOYB M pacTeHui», «CaHu-
TApPHO-TUTMEHUYECKUN KOHTPOJIb MOYB M MOCEBOBY», «bHoopraHnyeckrne arpoxumu-
YECKHUE CPEICTBAa U PETYJIATOPhI pocTay, «Mwukpobuosorndeckas O€30MaCHOCTh
CEIBCKOXO3SIMCTBEHHOU MPOLYKILIU

JlucuurinHa SBISIETCA OCHOBOMNOJIATAIOWIEH ISl U3YYEHUS CICIYIOIIMUX JIHC-
IUTUTNH: « DKCIIEPTHAS OI[EHKA Ka4yeCTBa U CepTU(PUKAINU TPOAYKIIUU PACTCHUEBO/-
CTBa», «ArpodKoJIOTHUYECKas olleHKa 3eMenby», «IlouBbl Poccumn um ux ceabCKOX03si-
CTBEHHOE HCII0JIb30BaHUEC.

OcCoOEHHOCTHIO JTUCLUIUIMHBI SIBJIICTCS €€ HaAIPaBJIICHHOCTh Ha peaM3alluio
CTyJICHTaMHU TOJyYCHHBIX 3HAHUM B MPAKTUUYECKOU NESITEIHHOCTH, (DOPMUPOBAHUU
COBPEMEHHOI'0 MUPOBO33PEHUSI 0 MUKPOOHOJIOTHYECKUX Mpolieccax, MPOTEKAIOIINX B
arpocdepe.

PabGouass mporpamMmma aucuuruiMHbl «MeToabl OIIEHKH OMOJIOTHYECKOW aKTHB-
HOCTH TIOYB CEJIbCKOXO3SIMCTBEHHBIX YTOJW» JJI1 MHBAJIUIOB U JIUI] C OrpaHUYCH-
HBIMH BO3MOYKHOCTSIMH 3JI0pPOBbsI pa3palaThIBaeTCs UHAMBUIYAIHHO C YUYETOM OCO-
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OeHHOCTEH HCI/IXO(bI/ISI/ILICCKOFO Pa3BUTHA, WHAUBUIAYAJIIBHBIX BO3MOKHOCTEH U CO-
CTOSAHUMA 310POBbA TAKUX 06yqafom1/1x051.

3. [lepeyeHb MIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHMs MO IMCUHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMBIMHU pe3yIbTATAMHU 0CBOEHHSI 00pa30BaTeIbHOM
NPorpamMmblI

W3ydyenne maHHOW ydeOHOW AWCIMIUIMHBI HANpaBlieHO Ha (HOPMHUPOBAHHE Y
OOyYaroIIMXCsl KOMIIETCHITHH, MPeICTaBICHHBIX B Ta0ymiie 1.



TpeGoBanus Kk pe3yJabTaTaM OCBOCHHUS Y4eOHOM JUCIUNIMHBI

Tabmura 1

No Nunexc| Conepxkanue Nunukaropsl KOMIETEHIUN B pesynbrare udydeHus yueOHON AUCIUIUTHHBI 00yUYarOIIHecs
. /II KOMIIE- | KOMIIETEHLIUU JOJDKHBL:
TEHLUH | (WU €€ YacTH) 3HATh YMETh BJIJICTh
IIpuMeHsTb CUCTEMHBIHI
3HaTh OCHOBHBIE MOJIXOJ1 AJISl pEeILCHHUS
CriocobeH ocy- JIXOILIUIA P
LHECTBISTS KPHTH YK-1.4 ITOAXOMBI K pelie- | ITOCTaBICHHBIX 3ajad,
- aHaIJ)'H/Ii; PazpabatbiBaeT cTpaTeruio JOCTHKEHUST | HHUIO Ipodeccho- | aHaIM3MpOBaTh 3a7ady | OCHOBHBIMH MOAXOJaMH K pelie-
DOGICMHLIX CH MOCTaBJICHHOH LIEJIN KaK IMOcIie10Ba- HaJIBHBIX 33]]a4 B | ¥ BBLACTIATDH ee 0a30BbIe | HUIO MPOQEeCCHOHATBHBIX 3aay B
1 VK1 |1 121[11/1171 Ha ocHope | TE/TPHOCTD IIArOB, PE/IBH/S PE3yIbTaT obnactu o0IIei, cocrapmstomme. Kpu- | oOmactu o01et, moYBeHHOH 1
C}II/ICTQMHOFO ot KaXK/I0T'0 U3 HUX U OLICHUBAS UX BIMS- | TOYBEHHOH W CEJib- | THUYECKU OLIEHUBAThH CEJIbCKOXO3SICTBEHHOM MUKPO-
xoma, BepaGarer. | TS HA BHCIIHES OKPYXEHUE IIAHUpYe- CKOXO3SIMCTBEHHOW | OCTOWHCTBA M HEJO- | OWMOJIOTMH M METOJAMH UX KpH-
BaTb, or I:lTCFI/I}O MO AEATEIILHOCTH U Ha B3AUMOOTHO- MHUKPOOHOJIOTHM U | CTAaTKH Pa3jIMYHbIX Ba- THYECKOTO aHaJIn3a
neﬁcpTBHﬁ LICHUS] YYaCTHUKOB 3TOW ACATENBHOCTH | METOAbI UX KPUTH- | PUAHTOB PELICHMS IO-
YEeCKOro aHallu3a | CTaBICHHOM mpodeccu-
OHAJIBHOM 33J1a4u
OCHOBHBIE 3a/1a4U U
COBpPEMEHHBIE J10-
CTHIKEHHMS B 00J1aCTH MeTtonamu roricka 1 oOMeHa
MKoc-1.1 00111eH, TOYBEHHOMN HeoOXxoauMol nHpopmanmeit
' . 1 CEIbCKOXO035H- Haxonutb HeoOXoau- | mpodeccHoHaIbHOTO CoJlepKa-
OcymiecTBisieT UHPOPMAMOHHBIH 110- o
CriocobeH npoBo- CTBEHHOW MHKPO- | MyI0 HH(OPMAIINIO JIJIsl | HUSI U3 OTEYECTBEHHBIX U 3apy-
MCK COBPEMEHHBIX HHHOBALMOHHBIX
JIUTH HAYYHBIC UC- . OMOIOTHH. pelIeHHs IOCTaBIeH- | OEKHBIX HCTOYHUKOB C UCTIOJIb-
TEXHOJIOTH B 00JIACTH arpOXUMHUH, a .
CJIC/IOBAHMS C HC- OyHIaMEHTaIbHYIO | HOH 3a1auu, IOJITBEP- | 30BAHUEM ITIOMCKOBBIX CUCTEM B
TaKKe OLIEHKH COOTBETCTBUSI Ka4eCcTBa
HOJIE30BaHUEM CO- U TIEPHOJINYECKYIO | MKJICHUE aKTyalbHOCTH | TNIOOAIBHBIX U JIOKATBHBIX KOM-
MPOAYKIMH COBPEMEHHBIM TPEOOBaHH- .
2. [MKoc-1 | BpeMeHHBIX U Tpa- JTUTEPaTypy, HOpMa- | M NPAKTUYECKOW 3Ha- MBIOTEPHBIX CETSIX; HAaBBIKAMH

JTULIAOHHBIX arpo-

XUMHYCCKHX Me-

TOJIOB M TEXHOJIO-
Ui

M, cOop, 00pabOTKY U aHaIHN3 OTede-
CTBEHHBIX U 3apyO0eKHBIX TOCTHKEHHUH
10 TeM€e UCCIIe0BaHUI

THBHBIC ¥ METO/TH-
YeCKHE MaTepuasIbl B
o0bemax, He00X0-
JIUMBIX JIJIST PEIICHUS
po(hecCUOHATBHBIX
3a1ay

YUMOCTHU M30paHHON
TEMBI HCCIIEJOBAHUM

paboThI ¢ 6a3aMu JaHHBIX; CO-

BpPEMEHHBIMH METO/IaMH cOopa

UHQOPMAIUH M0 TEMATHKE HC-
clIeIOBaHMIA.

I1Koc-1.2
[IpoBoaUT FKCTIEpUMEHTATILHBIE HCCIIE-
JIOBaHUS PACTEHUH, ITOYB U YJ00PEHUH C

OcHOBHBIE 00BEKTHI
HCCIEIOBAaHUN B
ITOYBOBEJICHUH, ar-

Ha npakruke npume-
HATb COBPEMEHHBIEC Me-
TOJIBI (PU3UYECKOTO,

MeTOJIaMI/I IOYBCHHBIX U arpo-
XUMHUYCCKUX U MI/IKp06I/IOJ'IOFI/I-
YCCKHUX HCCHCﬂOBaHHﬁZ I10JICBO-




00pabOTKOH MOITY4YEHHBIX PE3yIbTaTOB
METOAaMH MaTeMaTHYEeCKOi CTaTUCTH-
KH, C OLICHKOU JOCTOBEPHOCTH C y4ETOM
TpeOyeMOoro aHaJTMTUYECKOTO KOHTPOJISI

POXUMHUHU SKOJIOTUU
U CEJIbCKOXO0351M-
CTBEHHOU MHUKPO-

OHMOJIOTHH U METOJIbI

WX aHaIHM3a

(U3UKO-XUMHUUECKOTO,
XHMHYECKOTO ¥ MHUKPO-
OHMOJIOTHYECKOro aHa-
JM3a MoYB, PACTCHHH,
yI00peHuil 1 MeJIHo-
PAHTOB; OTIPEIETATh
OMOJIOTUYECKYIO aKTHB-
HOCTB TOYBBI U TIpeiyia-
raTh CIIOCOOBI ee pery-
JMPOBAHUSI; UCIOIb30-
BaTh METOABI MHUIIUH-
POBaHHOTO MHKPOOHOTO
coo01iecTBa, OMOUHIU-
KaIn1o, OMOTECTHI

r0, JIN3UMETPUUECKOT0, BereTa-

IIMOHHOTO ¥ J1a00paTopHOro aHa-

JM3a T0YB, pacTeHHH, ymolpe-

HUH, MEJTMOPAHTOB, OHoMpenapa-
TOB U JIp.

[MKoc-1.3

Bnaneet HaBbikaMu pabOThI ¢ HOpMa-
TUBHBIMH JJOKYMEHTaMH, HEOOXOTUMBI-

MU JiJ1s1 00OOIICHHUS U aHaJIM3a MOJTy-

YEHHBIX PE3yJIbTATOB U OI[CHKH COOT-
BETCTBUS KQ4eCTBA MPOIYKIIUH, TOYB U

y100peHUil yCTaHOBJICHHBIM TPeOOBa-
HUSIM C MCITOJIb30BAHUEM COBPEMEHHBIX
3HAHUI B 00JIACTH aKKPEUTAIIUK aHA-
JUTUYECKUX UCTIBITATENILHBIX J1a00paTo-

puit ['ocynapcTBenHo#l Arpoxumunde-

CKOH cIry»)0b1 PO

3aKOHO/IaTEILCTBO
Poccutickoit dene-
paru; HOpMaTHB-
HEBIE U METOUYe-
CKHE MaTepHuallbl,
periIaMeHTHPYIOIINE
paboThI ¢ MHKpPOOP-
raHU3MaMH  Mopsi-
JIOK TTPOBEJICHHUSI
OLICHKH OMOJIOrHhYe-
CKOM aKTUBHOCTH
[I0YB B COOTBET-
CTBHH C YCTAHOB-
JICHHBIM TpeOOBaHu-
SIM

HAXOIUTh HEOOXOIH-
MYI0 UH(QOPMAIHIIO JUIs
pCeIICHHS TIOCTABIICH-
HOU 3a/1a41; TPOBOJIUTH
000011IeHNE U aHATH3
MOJTYYCHHBIX Pe3yJIbTa-
TOB U OIIEHKY COOTBET-
CTBUSI KQ4eCTBa MpPo-
JIYKIIMH, TIOYB U y100-
pEeHHI YCTAHOBICHHBIM
TpeOOBaHUIM

HaBBIKaMH pabOTHI C HOPMATHB-
HOUW JJOKYMEHTAaIMEN, METOAaMHU
MOWCKa B 00OMEHa He0OX0AUMOH
nH(popMarueit mpodeccronab-
HOTO COZIeP)KaHUS U3 OTeUe-
CTBEHHBIX U 3apYOCIKHBIX UCTOY-
HUKOB C HCITOJIb30BaHUEM TTOHC-
KOBBIX CUCTEM B TJIO0ATBHBIX U
JIOKAJIbHBIX KOMITBFOTEPHBIX Ce-
TSIX; HABBIKAMHU PabOThI ¢ Oa3aMu
JIAHHBIX; COBPEMEHHBIMH METO-
namu coopa uH(pOpMAIIHK 110 Te-
MAaTHKe MCCJIeJOBaHUHN

[TKoc-2

I'otoB ocymiecTs-
JISATh arpOXUMHYE-
CKOE COTIPOBOKIC-
HHE B KOMINIEKC-
HbIIl MOHUTOPUHT
3eMeJlb CEJIbCKOXO0-
3AMCTBEHHOT'O
Ha3HAYEHHUS C

[MKoc-2.3
[IpoBOIUT CaHUTAPHO-TUTUEHUYECKUI
KOHTPOJIb [TOYB U IOCEBOB, OLICHKY OHO-
JIOTUYECKON aKTUBHOCTH ITOYB U MUKPO-
Ou0sI0rnuecKoi 0€30IaCHOCTH CeJIbCKO-
XO03SsIICTBEHHOM MPOAYKIINN

MPUHIIHITBI 1 METO-
JI6I, TIPHHSATHIE B
MHUKPOOHOJIOTHH, C
LEJBIO TIPOBE/ICHHUS
KOHTPOJISI TTOYB U
[10CEBOB, OLIEHKHU
OMOJIOTHMYECKOM aK-
THBHOCTH I10YB H

MIPOBOJIUTH KOHTPOITh
MIOYB U ITOCEBOB, OIICH-
KH OMOJIOTMYECKON aK-
TUBHOCTHU TIOYB ¥ MHK-
poOuosorudeckoit 6e3-
OTIACHOCTH CEJIbCKOXO0-
3511ICTBEHHOM MTPOYK-
1UU

OpraHu3aTOPCKUMH CIIOCOOHO-
CTAMMU JIA TIJIAHUPOBAHUA U IIPO-
BEJICHHSI CAHUTAPHO-
MHUKPOOHOJIOTHYECKUX HCCIIE0-
BaHHI 0OBEKTOB OKPY’KAFOIIICH
Cpenbl.




000CHOBaHUEM
TEXHOJIOTHI MHUHE-
PaTBHOTO TTUTAHHS
nu paLIl/IOHa.HbHOFO
TIPUMEHEHHS arpo-
XUMCPEJICTB U Me-
JIUPAHTOB C LETBIO
MOJIyYEHHS ypOKast

CEITBLCKOX 03~
CTBEHHBIX KYJIBTYP

BBICOKOI'O Kaue-

CTBa

MHUKpOOHOIOrHye-
CKOM Oe30macHOCTH
CEJBbCKOXO0351H-
CTBEHHOH NPOAYK-
LUH




4. CTpyKTYypa ¥ coJep:KaHue TUCIUNINHBI

4.1 PacnpenesieHue TPyI0EMKOCTH IUCHMILIMHBI 10 BUJAaM PpadoT Mo

cemMecTpam

O6miast Tpya0EMKOCTh AUCIHUILIMHBI COCTaBiseT 2 3a4. en (72 yac.), ux pac-
npejesieHue 1o BUaM padoT ceMecTpaM IMpeCTaBIeHO B Tabuiie 2.

Ta0muma 2
Pacnpenesienue Tpya10€éMKOCTH TUCHMILIMHBI 10 BHIaM padoT Mo ceMecTpam
Tpynoémkoctn
Bun yuyeo6Hoii padoThI Jac. B T.4. 10 CEMECTPY
/BCero* Ne3
O01mast TPyA0€MKOCTD TUCIUIUIMHBI 10 Y4€OHOMY 79 79
JIaHy
KonTakTHas pabdora 24,4 24,4
AyauTopHas padora: 24.4 24.4
Jlexyuu (J1) 4 4
IIpaxmuuecxue 3ansmus (113) 8/4 8/4
Jlabopamopnuvie 3ansmus (J13) 10 10
KOHMAKMHAs paboma Ha NPoMedHCymo4HoM
0,4 0,4
xkoumpoine (KPA)
KOHCYIbmayuu nepeo 3K3aMeHoM 2 2
Camocrositesbnas padora (CPC) 47,6 47,6
Penpooykmusnas camocmosmenvhas paboma
Dopmuposanue u yc80eHue co0epHcaHus KOH-
cnekma JieKyuti Ha 6aze peKoMeHOO08AHHOU
JIEKMOPOM Y4eOHOU Tumepamypbl, K104As 23 23
ungopmayuonHvle 0bpazosamenvhvie pecypcnl
(a71eKkmponHble YueOHUKU, DJIeKMPOHHbLE OUO-
JIUOMEKU
Ilooecomoska k s3x3ameny 24,6 24,6
Bun koHTpOIIS: PK3aMEH

* B TOM YHCIIe TTPaKTUYECKasl MOJTOTOBKA. (CM Y4eOHBIH TIIaH)



Ta0Omuma 3
TemaTu4eckuil IJIaH y4eOHOM IUCHUIIINHBI

AynuTopHas pabora Bueayaur

HanmeHnoBaHue pa3je/ioB U TeM yac.
AUCHUILINH ([;KPHYHHéHO) /Bcero* AL EHE ) A LS Diees
Bcero/* pabdora CP
Pazgea 1. OcHoBHBIE MeTOAbI 00HAPYKe- 18 8 10
HHUSl U M3Y4YeHUS] MUKPOOPTaHU3MOB.
Tema 1. OOmue TpeOGoBaHus K OpraHU3aIuN
paboT ¢ Mukpoopranusmamu. OTd60p U noj- 4/ 212 5
rOTOBKa ITOYBEHHBIX 00PA3I0B JIJIsl MUKPO-
OMOJIOTUYECKUX HCCIICIOBAHMIA.
Tema 2. KonudyecTBEHHBIN y4e€T MUKPOOpra-
HU3MOB TIOMOIIIbIO MUKPOCKOITUN 4 2 2
Tewma 3.BbieneHue U yueT NOYBEHHBIX MUK- 42 2/2 9
POOPTraHU3MOB Ha MUTATEIBHBIX CPEIaX.
Tema 4.Metozb! uaeHTU(PUKALUA MUKPOOP- 6 5 4
TaHHU3MOB.
Pasnen 2. MeTtoabl ucciieioBanus 61mo.10- 27 4 10 13

TrHYeCKOoil aKTUBHOCTH IOYB.

Tema 5. Metoabl onpeniesieHus: OMOJIOTHYe-
CKOIl aKTUBHOCTH I10YB ra30BO- 9 2 4 3
XpoMaTorpaGuuecKuMu METOJaMHU.

Tema 6. MeTtoasl onpeieseHuss MUKPOOHOM

8 4 4
OMOMACCHI B IIOYBE
Tema 7.Metoabl n3yueHus HU3HOIOTHYE- 4 5 2
CKHX BEIIECTB B ITOYBE.
Tema 8. MeTtoasl onpeiesIeHUs BUIOBOTO U
(GYHKIIMOHATILHOTO Pa3HOO0pa3us MOYBEHHO- 6 2 - 4
0 MUKPOOHOTO COOOIIECTRA.
KOHCYJIbTAIINH MepeJl YK3aMEHOM 2 2
KOHTaKTHas paboTa Ha MPOMEKYTOYHOM KOH- 04 0.4
tpoie (KPA) ' ’
ITonroroBka K sk3aMeHy (KOHTPOJIb) 24,6 24,6
Bcero 3a 3 cemectp 72 4 8 10 2,4 47.6
Hroro mo qpucumminHe 72 4 8 10 | 24 47.6

* B TOM YHCIIe IPAKTHYECKas MOATOTOBKA. (CM YUeOHBIH IJ1aH)
4.2 Conep:xanme TMCIUINIUHBI

Pasznen 1. OcHOBHBIE MeTOABI OOHAPYKEHUS U M3YUYECHUSI MUKPOOPTraHU3MOB.

Tema 1. O0mue TpedGOBaHNS K OPraHU3AlMU PadOT ¢ MUKPOOPTraHU3MAMHU.
OT00p M MOATOTOBKA MOYBEHHBIX 00PA3LOB JISI MUKPOOHOJIOTHYECKHUX HCCIe-
JTOBAHMH.

OO1masi xapakTepucTiKa MUKpOOpPraHu3MoB. OcoOEeHHOCTH pabOThl C MUKPOOP-
raun3mamu. Kiaccudukaiyss MUKpOOPraHM3MOB IO TPYINaM OMACHOCTH. TeXHHKa
oe3omacHocTi. HopmMaTHBHBIE TOKYMEHTBI, perilaMeHTHpYIOIe paboTy ¢ MUKPOOP-
raun3mamu. IloaroroBka MUKpOOMOJIOrHMUYECKOM JlabopaTopuu K paboTe W MpaBuia
pabotsl. [IpaBuna acnetuku u anTUcenTUky. Je3undexuuu u crepunuzanus. 06e33a-
pakuBaHUE TOCY/bl U MAaTEPUAIIOB IOCIEe OKOHYaHMs padoT. TexHuka oTdbopa mpoo.
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OT60p U MOJArOTOBKA MOYBEHHBIX O0PA3LOB I MUKPOOMOJIOTMYECKUX UCCIEeI0Ba-
HUM.

Tema 2. KoimuecTBeHHBIH y4eT MUKPOOPTraHU3MOB MOMOIIbIK) MHKPOCKO-
10018

Mukpockorbl U METOAbl MUKpOCKouu. CBeTornosibHas MUKpockomnus. da3oBo-
KOHTpACTHAasi MUKpOCKOMHs. TeMHOnoIbHAsSE MUKPOCKOTIHS. JIFOMUHECIIEHTHAsE MUKPO-
CKOMHUsL. DIJIEKTPOHHAsI MUKPOCKOIUS (MpOoCBEUMBaroIIasi U ckanupytomias). Mccneno-
BaHUS )KUBBIX M (PUKCHUPOBAHHBIX 00BEKTOB. [Ipurorosnenue npenapatos. [IpocTeie u
CIIO’KHBIE MeTO/IbI okpacku. Kpacurenu (prroopoXpoMel) i TFOMUHECIICHTHOW MHK-
pockormu. CriocoOwl okparmmBans GurroopoxpoMamu. Onpe/iesieHne KOJIMIecTBa Kiie-
TOK MUKPOOPIraHMU3MOB I10JI MUKPOCKONIOM. [lo/icueT Ki1eTok B CHETHBIX KaMepax, Mo/~
cueT Ha (PMKCHUPOBAaHHBIX Ma3Kax. KolnnuecTBEHHBIM y4eT MUKPOOPTaHU3MOB B TIOYBE
C TIOMOIIbIO JIFOMUHECIIEHTHOW MHKpockomuu. Meron in Situ-rubomamsaimm ¢
pPHK-cnieruduaabIMU (ITyOpeCIICHTHBIMH OJIMTOHYKJICOTHAHBIMU 30H1amu (FISH).

Tema 3. BbigesieHue U y4eT MOYBEHHBIX MUKPOOPraHU3MOB HA NMHUTATEJIb-
HBIX Ccpeaax.

HakonurtenbHbie U YUCTHIE KYJIbTYpPhl. METOAbl KyJIbTUBUPOBAHUS a3POOHBIX U
aHa’POOHBIX MUKPOOPraHW3MOB. [IuTarenbHbie cpelibl B MPAKTUKE MUKPOOHOIOrHYe-
ckux uccienoBanuii. Knaccudukamnus nurarenbHbix cpea. [IpuroroBienue nuraresb-
HbIX cpell. CrocoObl CTEpUIIM3ALMY MMUTATENIbHBIX Cpel. Y CIOBUS U CPOKU XPaHEHHS
MUTATEIbHBIX CPEI.

Oco0eHHOCTH TIOCEeBa Ha IUIOTHBIE W JKUIKWE MUTATENIbHbIE Cpeibl. MeTobl
OIpENENeHNs] YUCIEHHOCTH MUKPOOPTraHU3MOB: METOJ MPEIENIbHBIX pa3Be/leHUl, Me-
TOJI CEKTOPHBIX IIOCEBOB.

Tema 4. Meroasl HaeHTU(PUKATMHA MUKPOOPTaHU3MOB.

N3ydenve (heHOTUNMYECKUX MPHU3HAKOB (KYJIbTYpaJbHbIE W MOP(}OIOrHYecKue
ocoOeHHOCTH). bruoxummueckue v GU3N0IOrMYECKHE TECThl: OKCHJIA3HBINA TECT, TECT C
JJAKMYCOBBIM MOJIOKOM, TECT Ha KaTajlazy, CaXxapoJIMTUYECKas aKTUBHOCTb, OMpe/Ieie-
HHE KHcioTooOpa3oBanus, peakius dorec-IIpockayspa, Tect Ha 0OpazoBaHKE UHIOTIA,
HUTPATPEIYKTa3HBIA TECT, OIICHKA MPOTEOTUTHUECKUX CBOMCTB OaKTepui, TECT HA JIH-
na3y, TecT Ha oOpa3oBaHue cepoBojopoaa. OmnpeneneHue NOABMKHOCTU OaKTepuil.
Omnpenenenue cmocoOHOCTH OAKTEPHI K CIIOPOOOPA30BAHHUIO.

Nnentudukanuss MUKpOOPraHU3MOB IO OMOXUMHUYECKUM MPU3HAKAM C UCTIOJIb-
30BaHHEeM KoMMmepdeckux TecT-cucteM. API- uaentudukarus, Multiskan, MicroTax
u JIp.

MeToibl Cepooruueckoi TuarHocTuku. [IpsiMbie MeTobl (peakiuu arriroTHHA-
LIUU, TPEUUITUTALIN, JTU3MCA U CBSI3bIBAHUS KOMIUIEMEHTa). MeToibl ¢ UCTIOJIb30BaHU-
eM «cuaerenein» (uMmyHodepmenTHbIM aHamu3 (MDA), peakiuss umMMyHodIyopec-
ueniyu (PU®, PHU®) u np.). [Ipenaparsl 1 iMMyHOGEpPMEHTHBIE CUCTEMBI IS 1Ha-
THOCTHKY OaKTepUaATbHBIX HH(PEKITNI 1 ACHTU(UKAIIUNA BO30OYIUTEIICH.

MonexyasipHO-O1OIOTHYECKUE METOIbl HICHTU(UKAIIMN MUKpOOpranu3MoB. [1o-
mumepasnas uenHas peakuus (I1ILIP). ITLP B peansHOM Bpemenu. Metoab! naeHtudu-
Kaluu Ha ocHoBe ompenenenus nocnenosarensHoctd 16SpPHK u JJHK-AHK rubpu-
JU3aLiu.

Pasnen 2. MeTtoabl uccjie10BaHUSL O0MOJIOTMYECKO AaKTMBHOCTH MOYB.
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Tema 5. MeToabl onpeaesieHlsi OMOJOTMYeCKOH AKTUBHOCTH NMOYB ra30Bo-
xpoMatorpagu4ecKUMH MeTOAAMM.

["a3oBo-xpomarorpaduueckue MeTo/ibl (HUTPOT€HAa3HAasi aKTUBHOCTH, JIEHUTPU-
dbunupyomas akTMBHOCTb, CIOCOOHOCTh K 00pa3zoBanuio U noriomeHuto N»0, cro-
COOHOCTB 1MOuBBI K 3Muccuu CO; crmocoOHOCTh MmouBkI K dMuccun CHy ).

MeTtonbl omnpeneneHus CyMMapHOW OMOXMMHUYECKON aKTUBHOCTH IMOYBEHHOTO
MUKpOHACEICHUSI (MHTCHCUBHOCTD JBIXaHUs, METa0OIMIecKuil Kodddunuent, dep-
MEHTATUBHAsI aKTUBHOCTH U JP.).

Tema 6. Metoasb! onpeae/ieHuss MUKPOOHOM OMOMAacChI B IOYBe.

buonmansie Metoasl. Meron pymuramuu u ero Moguduxkauuu (Meto pymura-
UU-PKCTPAKIIUKM, METOJ (pyMuUranuu-uHKyoaruu). PeruapaiiioHHbId METOJ U €ro
Pa3HOBUIHOCTH (METOJ peruapaTaluu-uHKyOaIuu, MeToa-9KCTPaKIUN ).

Metoabpl, OCHOBaAaHHBIE HA OMNPEEICHUM JbIXaTEIbHOIO0 OTKIMKA MUKPOOHOIO
coobmiecTBa mouBbl. Meroa cyoctpar-unaynupoBannoro asixanusi (CUM). Kuntu-
YECKHI METOJ| OIpeiesICHUsT MUKpOoOHOM 6romacchel [TonsTre 00 o01eli, akTUBHON U
MOKOSIICICS YacTh MUKPOOHOM OMOMAcCChI B IOYBE.

Tema 7. Meroabl u3y4eHusi (PpU3HOJI0rMYECKUX BellleCTB B IOYBe.

MeTtonb! onpenenenus GepMeHTATUBHON aKTUBHOCTH MO4YBbI. OnpeiesieHne ax-
TUBHOCTHU MOYBEHHBIX (hepMEeHTOB (KaTajiaza, HHBepTas3a, ypeasa, pocdaraza). Ompe-
JieJieHne aHTHOMOTUKOB B 1ouBe. OnpeiesieHe TOKCUHOB.

Tema 8. Meroas! onpejae/ieHusi BUA0OBOI0 U GyHKIMOHAJIBHOTO0 Pa3HO00pa-
3Usl MOYBEHHOI0 MUKPOOHOI0 c00011IeCTBA.

MeTtoa MHUIIMUPOBAHHOTO coOO0IIecTBa. MeTo/l MyIbTUCYOCTPATHOTO TECTUPO-
BaHUs. MOJIEKYJIIPHO-OMOJIOTUYECKUE METO/bl B MIOYBEHHOW MUKPOOMOIOruu. Muk-
pobuosiornuecKas MHAUKAIMS U JUArHOCTUKA TUIA MOYBbI U MMOYBEHHOIO IIO0PO-
TS,

4.3 Jlekuuu/nadoparopHbie padoThI

Tabmuma 4
Coneprkanue JieKIMii/1a00paTOPHBIX padoT / 1 KOHTPOJbHbIE MEPONIPUSATHS
1
ZE3| CSE|F.E¢
= ZE Q= S
e Ne 1 Ha3BaHHe J‘J})nﬂasnaﬂne = = § = é ; 2 = o i
w/n pasjeia, JIEKINii/J1a00PATOPHBIX H &= 2 E S = |8 g =
TeMbl NPaKTHYeCKUX pador i; =t = = 2 g 4 :
§2E 22 |3° 83
Pa3nes 1. OcHoBHBIE MeTOAbI 00OHAPYKEHHUS M U3YyYeHUsI MUKPOOPTraHU3MOB
Tema 1. OGmue Tpedo-
BaHUS K OpTraHU3aInuu VK-1.4- KonTtpons
pabot ¢ mukpoopra- | ITP Nel OGmas xapakrepu- MKoc-1 EI. BBIITOJIHE-
1 Hu3mamu. OT6op n CTUKa MHUKPOOPTaHU3MOB. HKoc-l.Zz HHUS 3a]1a- 212
NOAroTOBKA MouBeH- | OcobeHHOCTH  paboThl € HKoc-1'3: HUS B pa-
HBIX 00Pa3IOB JJIs MHUKpPOOpPTaHU3MaMH. HKoc-Z. 3’ Ooueit
MHUKPOOHOIOTUYECKUX ' TeTpaau
VCCJICJOBAHMM.
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) 1
253 SE|F 8%
= o =~ ®og g
Ne Ne 1 Ha3BaHHe Ne 1 Ha3BaHHe = = S = 2 ; 2 E g f
) . B
u/n pasnena, JICKIU1/J1a00paTOPHBIX U =] g 5 3 213 2 = b
o =
TeMbI NPAKTHYECKUX padoT =5 ! =2 2 2 2
o o E 2 |E S 8¢
S 2= z2= |8 E
VcTHBIN
OIIpoC
Tema 2. KonnuectBen YK-1.4; KOHE OJiIb
- ‘GT MHKDOODI I[IP No2 Ompenenenue ko- | [1Koc-1.1; BHHOIJ)IHG
ya Poop JmyecTtBa KieTok mox Muk- | I1Koc-1.2; 2
HU3MOB ITOMOIIBIO " | HusA 3ama-
MHKPOCKOIIHHU POCKOLIOM. [TKoc-1.3; HUS B pa
P ITKoc-2.3 13
Ooueit
TeTpaan
YcTHbIN
OIIpoC
Tema 3. Brinenenue u YK-1.4; KOH”f OJiIB
’ I[P No 3. Omnpenenenne | [1Koc-1.1; p
ydeT TOYBEHHBIX MHUK- " | BBIIOJIHE-
yucieHHoctn  mukpoopra- | I1Koc-1.2; 2/2
POOPraHU3MOB Ha IH- " | HuA 3ama-
TATEIBHBIX CPETAX HU3MOB METOJIOM I10CEBA. [1Koc-1.3; s B oA
P ’ [1Koc-2.3 1?
Ooueit
TeTpaan
YcTHbIN
OIpocC
YK-14, KOHE OJiIB
Tema 4. Meroas! uneH- | [P Ne4. Unentudukanus | [1Koc-1.1; BHHOI?IHG
TUPUKAITIA MUKPOOp- | MUKpoopranuzMoB 1o 6mo- | [TKoc-1.2; 2
" | HuA 3ama-
TaHU3MOB. XUMHYECKHM MTPU3HAKAM. [1Koc-1.3;
HUS B pa-
[1Koc-2.3 9
Ooueit
TeTpaan
Pasznea 2. Metoabl HCCJIeI0BAHUSA OHOJIOTHYECKOil AaKTHBHOCTH ITOYB.
JI Nel. Meroawr omnpenene- | YK-1.4,
Husa Ouonorundeckoit aktus- | [1Koc-1.1; | TIpoBepka
HOCTH IOYB razoso- | I[1Koc-1.2; | koHCHEKkTa 2
xpomarorpaduueckumu me- | [1Koc-1.3; JIEKIUI
TOJaMH. [1Koc-2.3
JIP Nel I"azoBo- YcTHBIN
XpoMaTorpauueckue  Me- ) ompoc,
T 5 M VK-1.4;
eMa J. IMCETOIbI ToAbl (HUTPOTEHA3Hasl aK- MKoc-1.1: KOHTPOJIb
omnpeeneHns OMoJIOru- TUBHOCTb). MKoc 1'2f BBIITOJIHE- 2
2 YCCKOU aKTUBHOCTHU Ornpenenenne akTyalbHOU U Koc 1'3f HUS 3a]1a-
IOYB ra3oBo- MOTEHIMAJIBbHON  HHUTpOTe- MKoc 2' 3’ HUS B pa-
XpOMaTorpauuecKuMy | Ha3HOH AKTHBHOCTH MTOYBBI ’ Ooueit
MCETOJAAaMH. AlICTUJICHOBLIM METOJ0M. TEeTpagnu
YcTHBIN
JIPNe 2. Metox cyOcTpar-
AHIYIIUPOBAHHOTO mealimsi YK-1.4; OTpoc,
YIHpP [MIKoc-1.1; | koHTpOJIb
(CHULD). .
ITKoc-1.2; | BbImOJIHE- 2
Omnpenenenne smuccun CO7 !
.| [IKoc-1.3; | uus 3ama-
W3 TIOYBBI METOIOM Tra30BOH
xpomaTorpadi [MIKoc-2.3 | Hus B pa-
P P ’ Ooueit
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o P = = =
zZ 53 5 z |7 w S
= = & = |e= 8§
Ne Ne 1 HazBanme Ne n HazBaHme = = S = 2 ; 2 E g f
11/;1 pasnena, JICKIU1/J1a00paTOPHBIX U =] g 5 3 213 2 E b
S~
TeMbI NPAKTHYECKUX padoT =5 ! E‘a 2 2 2
= = q
=) = [P} () =9
e z2E z2= |8 E
TeTpagn
YcrHBIN
JIPNe 3. PermapartanuoH-
. ] ompoc,
HbIi Meron onpeneneHus | YK-1.4;
o . | xoHTpOIB
Tema 6. Meroasl onpe- | mukpobnoit  6momaccsl B | [1Koc-1.1;
. " | BBIIIOJIHE-
JIETICHUS] MUKPOOHOW | TTOYBE. [1Koc-1.2; st saa 2
OMOMAcCCEHI B IIOYBE. Usmenenne 6momaccel mou- | [1Koc-1.3;
. HUS B pa-
BeHHOU OnoThI Mo npoduiato | [TKoc-2.3 .
Ooueit
IIOYBEI.
TeTpagn
VYerHbBIN
OIIPOC
JIPNe 4. Onpenenenue Tok- | YK-1.4; KOHE OJ’H)
Tema 7. Meroael u3y- | CUHOB B IIOYBE. [TKoc-1.1; P
" | BBIIIOJIHE-
yeHus ¢puzuonornue- | Onpenenenue ¢ynrucrasu- | [1Koc-1.2; st saa 2
CKHX BEIIECTB B MOYBE. | ca MeToa0M arapoBbix Omo- | [TKoc-1.3;
HUS B pa-
KOB. [1IKoc-2.3 <
Ooueit
TeTpagn
JINe 2 Mertoasr ompenene- | YK-1.4;
Hus BupoBoro u ¢ynkmmo- | [1Koc-1.1; | TIpoBepka
HaJBHOTO pasznoobpasus | [1Koc-1.2; | koHCIIEKTa 2
nmouBeHHOTO  MuKpoOHoro | ITKoc-1.3; JIEKLIUH
Tema 8. MeToasl onpe-
CTCHIS BITOBOTO 1 coo01ecTBa [1Koc-2.3
JIPNe 5. Metoanl ompene- YcTHeIN
(pynKumOHaNEHOTO JICHUS] BUJIOBOTO M (PYHKIIH oIpoc
pa3zHooOpa3usi HOYBEH- . YHII VYK-1.4; poc,
OHAJIBHOTO  pa3HOOOpa3us . | xoHTpOJBb
HOT'O MUKPOOHOTO CO- I[1IKoc-1.1;
MOYBEHHOTO  MHUKPOOHOTO " | BBIIONIHE-
oO1ecTna ITKoc-1.2; 2
coobmectBa. Monekymsp- MKoc-1.3- | HHA 3a/1a-
HO-OMOJIOTUYECKUE METObI " | HUS B pa-
. [1Koc-2.3 -
B MOYBEHHOH MHUKPOOHOIIO- 6oueit
THH. TeTpan

*YyacTre 00yJaromuxcs B BEITOTHSHUH OTACIBHBIX 2JIEMEHTOB PaboT, CBSI3aHHBIX ¢ OyIyIIel TpoecCHOHATBLHON IeSITeTbHOCTHIO
¥ HaIIpaBJICHHBIX Ha (GOpMHpOBaHKE, 3aKpeIyIeHHE, Pa3BUTHE MIPAKTUYECKUX HABBIKOB U KOMIIETEHIIUH 110 PpoduIio 00pa3oBaTeb-
HOM IIPOTrpaMMBl.

Tabmura 5

Hepequb BOIIPOCOB JIJIsI CAMOCTOATEC/ILHOI'O U3YUYCHUSA JTUCITUIIINHBI

Ne
n/n

Ne 1 HazBaHue
pa3jaeia u TeMbl

Ilepeyenn paccMaTpuBaeMbIX BOMPOCOB 1JIs
CaMOCTOSITEJILHOTO H3YYeHHSs

Pa3zgena 1. OcHoBHBIE Me

TOAbI OOHAPYKEHUS U M3YYECHUSI MUKPOOPTraHU3MOB

Tema 1.
TpeOOBaHUS K Op-
raHuzaiuu padoT ¢
MUKPOOpTaHU3Ma-
mu. OT60op M TMoA-

OO061ue

[lpaBuna acneTuku W aHTHCENTUKU. Jle3nH(EKHu U cTe-
punuzanus. O6e33apaknuBaHue MOCYAbl M MaTepHAIIOB TIO-
ciie okoHuyaHusi pabor. Texnuka ordbopa npod. OTdop u
MOJITOTOBKA MOYBEHHBIX O0PA3IOB NI MUKPOOHOJIOTHYE-
CKUX HCCJICTOBAHUM.
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n/n

Ne u HazBaHue
pa3aesa u TeMbl

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB 1JIAA
CaMOCTOSITEJILHOTO U3YYeHHSs

rOTOBKa  ITOYBEH-
HBIX O0OpPAas3loB IS
MUKpOOHOJIOTHYe-
CKUX  HCCIeIoBa-
HHM.

VK-1.4; ITKoc-1.1; ITKoc-1.2; ITKoc-1.3; ITKoc-2.3

Tema 2. Komnue-

MuKpoCcKOnbl M METOAbl MHUKpOCKONUU. CBETOMOJIbHAs
MHUKpocKkonusa. Pa3zoBO-KOHTPACTHAST MUKPOCKONUA. TeM-
HOIIOJIbHAST MHUKPOCKONUA. JIFOMUHECLIEHTHasT MHUKPOCKO-
nusi. DJIEKTPOHHAs MHMKPOCKONUs (IIPOCBEUMBAIOLIAs U

CTBEHHBIN yyer

ckanupyromias). Kpacurenu (¢hparoopoxpomsel) uist JTIOMHU-
2 | MUKPOOPTaHU3MOB .
HECIICHTHOM  MHKpocKonmuu. CrocoObl  OKpalluBaHHS

MIOMOIIBI0 MUKPO- . .

KO dbmroopoxpoMamu. MeToa in  Situ-THOOMIU3AMIUN  C
pPHK-crienmduunbiMu h1yopeclieHTHBIMU OJTUTOHYKJICO-
tuaHbIMU 30H1amu (FISH).

VK-1.4; ITKoc-1.1; ITKoc-1.2; TTIKoc-1.3; [TKoc-2.3
HakonuTenbHble M 4YUCTBIE KYJIbTYpbl. METONbl KYJIbTH-
Tema 3. Boitene BUPOBAaHUSI a3pOOHBIX U aHAIPOOHBIX MUKPOOPTaHU3MOB.
' [lutarenbHbIE Cpelbl B MPAKTUKE MUKPOOUOJIOTHUUECKUX

HUE€ M Y4YeT I0Y- .

uccienoannii. Knaccudukanus nurarensHsix cpel. [pu-

3 | BEHHBIX MHUKPOOP-
TOTOBJICHUE MHUTATEIBHBIX cpel. CrocoObl CTEPUIM3AINH

raHU3MOB Ha THTa-
MUTATEIbHBIX Cpell. YCJIOBUS W CPOKHM XpaHEHUs MHUTa-

TEJIbHBIX Cpeax.

TEJIbHBIX CPEI.
VK-1.4; I1IKoc-1.1; ITKoc-1.2; ITKoc-1.3; I1Koc-2.3
Nnentudukanmss MUKPOOPTAHU3MOB MO0 OMOXMMHUYECKUM
MpU3HAKaM C UCIOJb30BAHUEM KOMMEPUYECKUX TEeCT-
cucreM. API- uaentuduxanus, Multiskan, MicroTax u
zp.
MeTtonbl CepoOnOTrHUEeCKOr TUArHOCTUKU. [IpsiMbie MeTOABI
(peakuuu arraro-TUHAIIUYU, TPEIUITUTAIINY, JIU3UCA U CBS-
3bIBaHUSI KOMILJIEMEHTa). MeToibl ¢ HCMHOJIb30BAHUEM
«cupaerenei» (mMMmyHopepmenTHold ananu3 (MDA), pe-
Tema 4. MeTtoabl
4 | wnenruduxarm akuust uM-myHodayopecuienniuu (PU®, PHUD) u np.).
[Ipenapatbl 1 *UMMYHO(EPMEHTHBIE CHCTEMBI JIJISl IUAarHO-
MHUKPOOPTaHU3MOB.

CTUKHM OaKTepHaIbHBIX MHPEKIUN 1 HICHTHU(UKAIIUNA BO3-
Oy-auTeINeH.

MosekynsapHO-OMOJIOTHYECKHE METOAbl HACHTU(DHUKAIIUN
MHKpoOOpranu3moB. IlommmepasHas 1iemHAas  peakius
(TTLLP). TIIIP B peambHOM BpemMeHU. MeToabsl MaeHTUhU-
Kallid Ha OCHOBE OIpeJeeHUs TO0CIeI0BATeIbHOCTH
16SpPHK u JIHK-/IHK rubpunuzanuu.

VK-1.4; ITKoc-1.1; ITKoc-1.2; ITKoc-1.3; ITKoc-2.3

Pa3znena 2. MeToanl uccjie10BaHUA OHMOJIOTHYECKOl AKTUBHOCTH IOYB.

S |TeMa 5. Metoap! ‘MGTOI[BI ONpeJeleHUs] CyMMapHOW OMOXMMHUYECKOM aK-
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n/n

Ne u HazBaHue
pa3iesa U TeMbl

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB 1JIAA
CaMOCTOSITEJILHOTO U3YYeHHSs

ompenesieHus: Ouo-
JIOTUYECKOM aK-
TUBHOCTH IIOYB Ta-
30BO-
XxpomaTtorpaduye-
CKMMH METOJIaMH.

TUBHOCTH TIOYBEHHOTO MHUKpPOHACETCHHs (MHTCHCUBHOCTH
JIbIXaHUsS, MeTa0oIMUecKuid KodpdunneHT, pepMeHTaTuB-

Hasi aKTUBHOCTb U JIp.).
VK-1.4; ITIKoc-1.1; ITKoc-1.2; ITIKoc-1.3; [TKoc-2.3

Tema 6. MeTonabl
OTIPEICTICHUS MUK-
pOOHOM OHoMacchl
B TIOYBC.

buonumaeie Metoael. Meton dymuramuu u ero Moaudu-
Kamuu (MeToa (yMUTAITUU-IKCTPAKIIMNA, METO (yMmHra-
[IUU-UHKyOaIun). MeToibl, OCHOBaHHBIC Ha OIpPEICICHUN
JIBIXaTEIBHOTO OTKJIMKA MHKPOOHOTO COOOIIECTBA IOYBHI.
Kuntnueckuit Mmeros onpeeneHuss MUKpOOHOW OMoMacChl
VK-1.4; I1IKoc-1.1; ITIKoc-1.2; ITKoc-1.3; I1Koc-2.3

Tema 7. Metonsl
u3ydeHus:  (usmo-
JIOTUYECKUX Be-
IIECTB B MIOYBE.

Metonbl omnpeneneHuss ¢GEepMEHTATUBHON aKTUBHOCTHU
nmouBsl. OTpeiesieHne aKTHBHOCTH IMTOYBEHHBIX (DEPMEHTOB
(karanmasa, uHBEpTa3a, ypeasa, ¢ocdaraza). Onpenenenue
AHTHOMOTHKOB B ITOYBE.

VK-1.4; ITKoc-1.1; ITKoc-1.2; ITIKoc-1.3; I[TKoc-2.3

Tema 8. Metoasl
ONpEICICHUS  BH-
JIOBOTO U (DYHKIIH-
OHAJIBHOT'O Pa3HO
oOpa3usi  MOYBEH-
HOTO MHKPOOHOTO
cooOIecTBa

MeTton HMHHUIIMMPOBAHHOTO coodImecTBa. Meton Mylib-
TUCYOCTPAaTHOTO TeCTUpOBaHMs. MukpoOuosornueckas
WHJUKAIUS ¥ JUAarHOCTHKA THUIIA MOYBBI M TIOYBEHHOIO
TJI0TOPOIHSI.

VK-1.4; I1IKoc-1.1; ITKoc-1.2; ITKoc-1.3; I1Koc-2.3

5. O0pa3oBaresibHbIE TEXHOJIOTUU

Tabnumna 6
IIpyMeHeHNe AKTHBHBIX U MHTEPAKTHBHBIX 00pa30BaTe/JIbHbIX TEXHOJIOTMH
Ne HaumeHoBaHUE UCI0JIb3yEMBIX
n/ Tema u ¢popma 3ansaTus AKTUBHBIX U MHTEPAKTUBHBIX 00-
n pa30BaTeJbHbIX TEXHOJOTHI
Tema 1. O6mue TpedoBaHuUs K Op-
raHu3anuy padoT ¢ MEKpOopra- WHUBUTyaIbHON 00pa30BaTebHOMN
1. Hu3MaMu. OTOOp M OATOTOBKA [P | TpaekTOpHHU, U CKBO3HBIC TU(PPOBBIC
MMOYBEHHBIX 00Pa3IOB I MUKPO- TEXHOJIOTU
OMOJIOTMYECKUX HCCIIEIOBaHUMN.
Tema 2. Koau4ecTBEHHBIN yUeT WHJUBUAYaAJIbHONU 00pa30BaTeIbHOM
2 MHUKPOOPIaHMW3MOB TTOMOIIBIO [P | TpaekTOpuHU, U CKBO3HBIC IUPPOBBIC
MHUKPOCKOITHUU TEXHOJIOTH
Tema 3.Bbiaenenue u ydyeT nou- WHJUBUAYaJIbHONW 00pa30BaTeIbHOM
3 | BEHHBIX MUKPOOpPTraHn3MoB Ha mu- | [IP | TpaekTtopuu,  CKBO3HBIE IU(PPOBHIE
TaTeJIbHBIX CPENAX. TEXHOJIOTU
4 | Tema 4.Metonsl unentudukanuu | [IP | nnauBuayanbHON 00pa3oBaTebHOM
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Ne HanmeHnoBaHHe MCII0JIb3yeMbIX

n/ Tema n popma 3ansATHA AKTHBHBIX U MHTEPAKTUBHBIX 00-
n pa30BaTeJbHbIX TEXHOJOTH
MUKPOOPTaHU3MOB. TPAeKTOPUU, U CKBO3HBIE LIU(PPOBbHIE
TEXHOJIOTH

Tema 5. Metonbl onpeneneHus
5 OMOJIOTMYECKON aKTUBHOCTH TOYB
ra3zoBO-XpoMaTorpaduyecKuMu

WHUBUTyaJIbHOM 00pa3oBaTeNbHON
JIP | TpaekTOpHUU, U CKBO3HbBIE IIU(DPOBBIC

TEXHOJIOTH
METOJIaMU.
WHIMBUIYAJILHOU 00pa3oBaTEIbHOM
Tema 6. Meroasl onpeeneHus Y p
6 JIP | TpaekTOpuH, U CKBO3HBIC IU(PPOBBIC

MUKpPOOHOI OMOMAacChI B IOYBE
TEXHOJIOTH

WHIUBUTyaJIbHON 00pa30BaTebHOMN
JIP | TpaekTOpHU, U CKBO3HbBIE ITU(DPOBBIC
TEXHOJIOTH

7 Tema 7.Metoapbl nuzydeHus pusno-
JIOTUYECKHUX BELIECTB B ITOYBE.

Tema 8. MeTtoasl onpeaeneHus BU-

g | Aosoron (YyHKUIHOHAIBHOTO pa3-

HOOOpa3us MOYBEHHOI0 MUKPOO-
HOT'O COOOIIECTBA.

WHIUBUTyaJIbHON 00pa30BaTebHOMN
JIP | TpaekTOpHU, U CKBO3HbBIE ITU(DPOBBIC
TEXHOJIOTU

6. Tekymmii KOHTPOJIb YCIIEBACMOCTH M MPOMEKYTOYHAS aTTeCTANUS 10
UTOraM OCBOCHUS TUCHMILIJIMHBI

6.1. TunoBble KOHTPOJIbHBbIE 3aJAHUS WIH HHbIE MATEPHUAJIbI, HEO0OXO0AUMBbIE ISl
OLIEHKH 3HAHUI1, YMEHUI U HABBIKOB M (WJIM) ONBITA 1eSATEJIbHOCTH

Bomnpocsl /151 TOATOTOBKH K KOHTPOJbHBIM MEPONPUATUSAM
(YCTHBIH 01Ipoc)
Pazges 1. OcHOBHBIE MeTO/bI 00HAPYKEHUS U U3YYeHUS] MUKPOOPTraHU3MOB.
Tema 1. O0mme TpeOOBaHUA K OPraHM3aluu padoT ¢ Mukpoopranudmamu. Ot-

0Op M MOAroTOBKA NMOYBEHHbLIX 00pPa3lOB [JIsI MUKPOOHOJIOTHYECKUX MCCJIeN0-
BaHWM.

1. Kakue ocoOeHHOCTH MUKPOOPraHU3MOB HEOOXOIUMO YUUTHIBAThH MPU padboTe C
HUMH.

2. B yem 3akmtoyaroTcsi 0cCOOEHHOCTH pabOThl ¢ MUKPOCKOMMYECKUMU 00bEKTaMu?
3. Kakas knaccudukaiyss MUKpOOPraHU3MOB 10 TPyIIaM ONacHOCTH (TaTOT€HHO-
ct) npunara B Poccun?

4. Kakune HOpMaTHBHBIE TOKYMEHTHI PETJIAMEHTHPYIOT paboTy C MHUKpPOOpTaHH3-
MaMH B Hallen crpane?

5. Kakue TpebGoBaHusI MPEABSABISAIOT K MOMEIIEHUSAM, /i€ TMPOBOIITCS paboThI C
MHUKpPOOpraHu3Mamu?

6. Kakne tpeOoBaHus K BHYTPEHHEH OTIENKE MOMEUICHHIH MUKPOOHOIOTHUECKUX
naboparopuii?

7. B 4em 3akimroyaercst «IPUHLMI TOTOYHOCTU» ?

8. JlabopaTopHas MeOenb Jyisi MUKPOOHUOJIOTHYECKUX JTabopaTopuili U €€ 0COOEH-
HOCTH.
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Q. TpeOGoBanus kK BHyTpeHHEH cpejie JabopaTtopun (OCBEIIEHHOCTb, BEHTUIISIUS U

ap.).
10. OOGopymoBaHue MHKPOOHOJIOTHYECKON saboparopuu (oO01enadopaTtopHoe H
CIEIUATILHOE).

11. B yewm 3akiro4aroTcs MpaBuUiia aCIETUKH?

12. Yto TaKkoe aHTHCENTHUKA U KaK €€ COOJIF01aTh?

13.  Yro Takoe nezundekiusa? Kak yacto ee He0oOXOAMMO MPOBOAUTH?

14.  Opranuzanus 1 IpoBeAcHUE Ie3UH(PEKITMOHHBIX MEPOIIPHUATHIA B 1a00paTOPHH.
15. Kaxkue nesuHpuIMpyronme mpenaparsl UCIONb3YIOT I 00pabOTKHU MOBEPXHO-
cTeil B laboparopuu?

16.  Yro Takoe cTepuim3aIus’?

17.  Kakue MeToabl TePMUYECKON CTEPUIIM3AIIMN BBl 3HAETE U JJIS YE€TO WX HCIIONb-
3YIOT?

18.  Yro takoe damOUpoOBaHKE U JJISL YETO €r0 MPUMEHSIIOT?

19.  AmroxnaBupoBanue. [Ipuniun metoza.

20. OcHOBHBIE PEXHMMBI ABTOKJIABUPOBAHMSI, TPUMEHSIEMbl B JJAOOPATOPHOU MpaK-
THUKE.

21. Kakue MeToJpl TEPMHUYECKOW CTEPUIIM3AIMU MPUMEHSIOT ISl CTEPHIIM3AINU
MUTATEIbHBIX Cpen?

22. Kaxkue MeTOobI NCTIONB3YIOT JAJIS CTEPUIN3AIINN CTCKISTHHON TIOCYTbI?

23. UYro Takoe THHmaIA3anus?

24. Yto Takoe mactepuzanus? [loueMy macTepu3aiiuio HENb3s OTHECTH K METOAaM
cTepuIn3aumn’?

25. Yrto Takoe XojomHas crepwiusanusa’ B kakux ciiydasx ee HeoOXOJUMO HcC-
MIOJIb30BAaTh?

26. Kaxk npoBectu crepunm3aruio GpuiabTpoBaHueM? J[71s cero ee UCoab3yroT?

27. Kax moarotoBuTh MOCYly U CPEeIU K CTEPUITU3AIIAN?

28. Kaxk npoBecTu KOHTPOJIb CTEPUITU3AIUN?

29. Kaxkue uHAMKATOPHI CTEPUIU3AIIMN BbI 3HaeTE?

30. st yero HEOOXOAMMBI KYPHAIIBI KOHTPOJISI CTEPUITU3AIUHN?

31. Ilepeuucnute OCHOBHBIE TPEOOBaHWSA TEXHUKH O€30MAaCHOCTH TpuU padoTe B
MHUKPOOHOJIOTHUECKON JJa00paTOpHH.

32. KakoBbl 0COOEHHOCTH 0TOOpA MPOO 711 MUKPOOHOJOTUUECKUX UCCIICTOBAHMIMI?
33. Kak xpanuTh ¥ TpaHCIOPTUPOBATH 0OPA3LIbI i1 MUKPOOUOIOTUYECKUX HCCIIe-
JIOBaHUI?

34.  Kak coOmrojaTh mpaBujia aCeNTUKHU MPU MPOBEACHUU MUKPOOHOJIOTHYECKOTO
nocesa’?

35.  Kak npaBwIbHO TPOU3BOAUTE 00€33apakUBaHUE TIOCYJbI U MAaTEpPUAJIOB MOCTE
OKOHYaHUsI padoT.

Tema 2. Kosin4ecTBeHHBbIH y4eT MUKPOOPraHU3MOB IOMOIIBI0 MUKPOCKOTMH.

1. CeerononbHas Mukpockonws. [IpuHIn nomydeHus: n300pakxeHusi, BO3MOKHO-
CTH METO/IA.

2. da30B0-KOHTpACTHAS MHUKPOCKOMUs. [[puHIMI momyueHus: n300paskeHus, BO3-
MOKHOCTH METO/Ia.

3. TemnomonpHass Mukpockonus. [IpuHIUT mOTydeHus] N300paKEeHNUs, BO3MOXKHO-
CTH METOJIA.

19



4. JlromunecueHTHass MHUKpockonusi. [lpuHimn momydeHus: u300pakeHus, BO3-
MO>KHOCTH METOJA.

5. Uro Takoe (hiyopoxpombi?

6. Kakue npupoaubie (hayopoxpombl Bbl 3HaeTe?

7. Kakue ¢ayopoxpombl Hanbojiee 4acTO HUCHOJB3YIOT JUISI KOHTPACTUPOBAHUS
OOBEKTOB MPH JIIOMUHECIICHTHON MUKPOCKOITUU?

8. MO’KHO JI YIUTHIBATh OTJEIBHO KUBBIC U MEPTBBIC KJIIETKH C TIOMOIIBIO JTFOMHU-
HECILIEHTHOT'O MUKpOCKOTIa?

Q. DNEeKTpoHHAsT MHUKpocKomnusi (TpocBeuuBaronasi U ckaHupyromias). [TpuHimn

MOJTyYEHUSI U300paKEHMs1, BO3MOXXHOCTH METO/IA.

10. TloaroroBka mpenapaToB IJis SEKTPOHHON MUKpocKonuu. [lepeuncnure oc-
HOBHBIE ATAIbl IPOOOMOATOTOBKH.

11.  Kakue murocsl U MUHYCHI UCCIIEAOBaHUS MPENapaToB *KUBBIX MUKPOCKOMHYE-
CKUX OOBEKTOB?

12.  Kakwe 1iochl 1 MUHYCHI UCCIIEIOBaHUS (PMKCUPOBAHHBIX M OKPAIICHHBIX MUK-
POCKOITUYECKUX OOBEKTOB?

13. IIpemapaT «pa3gaBieHHas KaIlis, Kak MPUTOTOBUTH U JUIS YETO MPUMEHSIOT?
14. TlpemapaT «BUcAYas Karish», KaK MPUTOTOBUTD U JIJISL YETO MIPUMEHSIOT?

15.  duxcupoBaHHBIE OKpAIIICHHBIE Mpenapathl. TeXHUKa MPUTOTOBIICHUS MA3KOB.
16. Kpacurenu, ucromab3yeMbl sl OKPACKH Ma3KOB.

17.  Oxpacka kancyn (merog byppu, meton byppu B Mmogudukanuu ['nuca).

18. Okpacka no meroay ['pama. B uem 3akirouaercst npuHIUIT METO1a?

19.  Okpacka xrytukoB. Meron cepeOpenus )ryTukoB. Okpacka mo meroay Jled-
¢dnepa B moaudukanmu [lemkosa.

20.  Oxpacka 3H10CTIOp. MeTo1 BBISIBIICHUS CIIOP HETATHBHBIM OKPAIIMBAHUEM.

21.  Oxpacka BKIIIOYCHHI (TTTMKOTEH, TPpaHyJie3a, BOJIOTHH, JUIMHIBI, ToaudochaTs
u p.)

22. OrmpeaeneHue KHUCIOTOYCTOMYMBOCTA MHMKPOOPraHU3MOB 1Mo Meroay Llmms-
Husbcena.

23. . Kak onpenenuts pazmepbl MUKPOOPTaHU3MOB?

24.  Yro Kakoe OKYJISIPHBII MUKPOMETp U KaK €ro UCIOJIb30BaTh?

25.  Yro Takoe 00BEKTUBHBIN MUKPOMETP U KaK UM TOJIb30BAThCS?

26. Kakue MeTosibl MpUMEHSIOT JIJ1sl TIoJIcYeTa O0IIero KojJudecTBa OakTepuit
B TTOMYJISILINU.

27. Meroabl KOJIMYECTBEHHOTO y4eTa MUKPOOPTaHU3MOB. OnpeiesieHre Koarude-
CTBa KJIETOK MOJI MUKPOCKOTIOM.

28. Kawmepa 'opsieBa-ToMma 1 ee ucnoib30BaHUE AJIs ONPEIeTIECHUSI KOJTUYECTBA
KJIETOK B CYCII€H3HUHU.

29. IlpeumymiecTBa U HEIOCTATKU METOOB MPSAMOIO CUETA.

Tema 3. BoijesieHne U y4eT NOYBEHHBIX MHUKPOOPraHM3MOB HA NMUTATEIbLHBIX
cpeaax.

1. JIJis 9ero MChoJb3yIOT MUTATEIbHBIC CPENbl B MPAKTUKE MUKPOOHOIOTHIECKIX
UCCJIEJIOBAHUI?

2. DNEeKTUBHbIC MUTATENBLHBIE Cpeibl. B yem 3akitoyaeTcsi IPUHIUI 3JIEKTUBHOCTH
U KaK €ro KCIOJb30BaTh IS BBIICICHUS MUKPOOPraHU3MOB W3 Pa3IUYHBIX UCTOYHU-
KOB?
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3. Uro Takoe auddepeHnanbHO-IMarHoCTHUeCKue nuratenbubie cpeabl? [Ipuse-
JTUTE TIPUMEPHI.

4. Knaccudukanus nuratenbHbIX Cpell IO KOHCUCTEHIIUHU. YTIJIOTHUTENH, UCTIONb-
3yeMbl€ JJIsl IPUTOTOBIICHUS TUTATEIBHBIX CPE/I.

OCHOBHBIE KOMITOHEHTBI MUTATENIbHBIX CPE.

[lepeuncnure OCHOBHBIE ATAIIbI IPUTOTOBIICHUS MUTATEILHBIX CPE.

VY cnoBuUs M CPOKHM XpaHEHUS TUTATENBHBIX CPEL.

Kak 10JIro MOKHO XpaHUTh CTEPUIIbHBIE TUTATENIbHBIE CPE/IbI B KOJI0aX?

Kak 101ro v B KakMx yCJIOBUSIX MOXKHO XPaHUTh CTEPUIIbHBIE TUTATEIBHBIE CPE-
Jbl, pa3uThie B yaku llerpu?

10. IlepeuucnuTe OCHOBHBIE METO/IbI KOHTPOJISI KA4eCTBA MUTATEIBHBIX CPE.

11.  OcoOeHHOCTH MOCEBA HA MJIOTHBIE U )KUJKUE TUTATEIbHBIE CPEBI.

12. Kax mpou3BOANTH MOCEB HA TIOBEPXHOCTh MUTATEIBHON CPEJIbl, YTOOBI IO  JTy-
YUTh OT/AEIIbHbBIE KOJOHUU?

13. B uem cymHoOCTh METOJA pa3BEeICHUI?

14.  Yro Takoe yucTas KyJabTypa?

15.  Meroabl BbIIEICHUS YUCTHIX KYJIbTYP.

16. Kak MOKHO OCYyIIECTBUTH POBEPKY YUCTOTHI KYJIbTYpPbI?

17. B dem 3akiodaroTcsi 0COOCHHOCTH BBIJICICHUS aHAYPOOOB?

18. Uro Takoe HaKOMUTEIbHAS KyJIbTypa?

19. Kak mony4uTh HAaKOMUTEILHYIO KYJIBTYpY?

20. Kakue QakTtopbl HEOOXOIUMO YYHTHIBATH ISl TOTYUYEHHUS HAKOMUTEITbHBIX
KYJBTYp ONpPEACNICHHbIX Ipynn OakTepuid (Harmpumep, aMMOHU(DUIIUPYIOIINX, a30T-
(UKCUPYIOIINX, LEUTIOIOIUTUKOB U T.1.)?

21. MeToasl KyIbTUBUPOBAHUS adPOOHBIX MUKPOOPTaHU3MOB.

22. MeToasl KyJIbTUBUPOBAHUS aHAYPOOHBIX MUKPOOPTAHU3MOB.

23. HazoBuTe OCHOBHBIE MOKAa3aTENU, XapaKTEPU3YIOIMIUE POCT TMOMYJISIUU OaK-
TEpU.

24. Bnusaue temnepatypbl 1 pH Ha pocT U CHHTE3 OMOJIOTMYECKU aKTUBHBIX Be-
LIECTB B ITPOLIECCE KYJIbTUBUPOBAHUSA?

25. Ilpu xakoil TemriepaType HEOOXOAMMO TMPOBOJIUTH KYJITUBUPOBAHHUE ME30-
(UITBLHBIX MUKPOOPTAHU3MOB?

26. Ilpu xakoil TemmepaType HEOOXOAMMO MPOBOJIUTH KYJIbTUBUPOBAHUE TEPMO-
bunos?

27. Ilpu xakoif TemrepaType He0OOXOAMMO MPOBOJIUTH KYJIbTUBUPOBAHUE TICUXPO-
(UIBHBIX MUKPOOPTAHU3MOB?

28. Meroabl KOJIMUYECTBEHHOTO y4eTa MUKPOOpTraHu3MoB. OnpeaeieHue yucia
KJIETOK MUKPOOPTaHU3MOB BBICEBOM Ha MUTATEIbHBIE CPEIbI.

29. B dem cyTh MeTO/a NIPEACIIbHBIX Pa3BEACHUI?

30. HenocraTku MeTO]a KOJMYECTBEHHOTO Y4eTa, OCHOBAHHOTO HA BBICEBE Ha IH-
TaTeJIbHBIE CPEBI.

Tema 4. MeTtoabl HaeHTH(PUKALNHN MUKPOOPTAaHNU3MOB.

© N :

1. Yro noapazymMeBaroT N0 KyJbTypaJbHBIMH CBOMCTBAMH?
2. Kakue KyabTypajibHbIe IPU3HAKK YUUTHIBAIOT MPU ONMCAHUU MUKPOOPIraHu3Ma’?
3. Kononuu kakoit hopMbl MOTYT 00pa30BbIBaTh OAKTEPUH HA IJIOTHBIX MUTATEb-

HBIX cpenax?
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4, Kaxoit MmoxeT ObITh pOo(dUITh KOJIOHUU OaKTEpHii?

S. Kaxoit Ob1BaeT kpait KoJIOHUH?

6. Kak onpenenuts CTpyKTypy KOJOHHUN?

7. Kak onpenenuts KOHCUCTEHITUIO KOJIOHUH?

8. Ha xakme ocoOeHHOCTH pocTa OakTepuil B KUAKHUX MUATATEIBHBIX Cpefax oOpa-
Iat0T BHUMAHUE MIPH OTIMCAHUH?

9. Kakue ¢usnonoro-6noxuMuieckrie CBOMCTBA yUYUTHIBAIOT NPU OMHMCAHUH OaKTe-
puii?

10.  Kak omeHuTh CIIOCOOHOCTh MHUKPOOPTAHWU3MOB HCIIOJIB30BaTh Pa3IMYHBIC CO-
eAMHEHMUS yriiepojia’?

11.  Kak OueHuTh CIOCOOHOCTh MHUKPOOPIaHW3MOB HCIIOJIB30BATh PA3JIMYHBIE CO-
eIMHEHUA a3oT1a’?

12.  Kax orneHuTs CmiocoOHOCTh OaKTepHii 00pa30BhIBATH AMMHUAK?

13. Kakwue TecThl U MHAUKATOPHI UCIOIB3YIOT ISl ONPEEICHUsI CIOCOOHOCTh IMPO-
JyIIUPOBaTh CEPOBOI0PO1?

14,  Kak o1ieHuTh CIIOCOOHOCTH OAKTEpHid K IEHUTPUUKAIINNA?

15.  Kak BbIsSIBUTH CIOCOOHOCTH OaKTepuil K PUKCAITUU MOJIEKYJISIPHOTO a30Ta’?

16. Kak mo xapakTepy pocTa MpH MOCEBE YKOJIOM OLIEHUTh OTHOIICHHE OaKTepuil K
MOJIEKYJIIPHOMY KHCIIOpOAY?

17.  Kak oleHUTh aMIJIOIUTUYECKYIO aKTUBHOCTh?

18.  C momoripo KakKux TECTOB MOYKHO BBISIBUTh aKTUBHOCTH BHEKJIETOYHBIX MPOTE-
a3 OakTepuii?

19.  Kakwue MEeTO/bI OIICHKH JIMIMOIUTHYCCKOW aKTHBHOCTH BhI 3HaeTe?

20. OmpenencHre aHTHOMOTHYECKOW AaKTHBHOCTH MHUKPOOPTAaHM3MOB (METOJ Tep-
MIEHIUKYJISIPHBIX IITPUXOB).

21. OmnpenencHre aHTUOMOTHYECKON aKTHBHOCTH MHKPOOPTaHHU3MOB (METO arapo-
BBIX 0JIOYKOB).

22.  OrmpeneneHue 4YyBCTBUTEIHBHOCTH MUKPOOPTaHU3MOB K aHTUOMOTHKAM. METOJIOM
CEpPUIHBIX Pa3BEICHUM.

23. OrmpeneneHre 4yBCTBUTEIILHOCTH MUKPOOPTaHU3MOB K aHTHOMOTHKAM muddy-
3MOHHBIM METOJIOM

Pa3pen 2. MeToabl HccIeI0BAaHUA OMOJIOTHYE€CKON AKTUBHOCTH IOYB.

Tema 5. Meroabl ompejaejieHusi OHOJIOTHYECKON AKTHUBHOCTH IOYB TIa30BO-
xpoMatorpaguyecKUMH MeTOAAMMU.

1. B yem 3akirouaercst IpUHIIMI allEeTUIIEHOBOTO METO/Ia OLICHKHW HUTPOTE€HAa3HOM
AKTUBHOCTHU?

2. OnuiumTe OCHOBHBIE ATAIlbl MPOBEJACHUS aHATIU3a HUTPOTE€HA3HOW aKTUBHOCTHU
TTOYBBHI.

3. [Touemy nHTEeHCHBHOCTH d3MHUCcCUU CO2 CUNTAOT HaMOOJIee UHTErPATIBLHBIM T10-
Ka3aTeseM OIEHKH OMOJIOTHYECKON aKTUBHOCTH TTOYBHI?

4, Kak ompenenuts CrocoOHOCTh MOYBHI K JACHUTPU(PUKAINKA Ta30BOXPOMATO-
rpaduueckn?

S. Kak onpenenuTs crmocoOHOCTh MOYBHI K 00pa3zoBanuto u noriomeHuto No0 ra-
30BOXpomMarorpapuiecku?

6. Kax ompenenuts cocobHocTh mouBbl kK amuccuu CHy razoBoxpomartorpadu-
YECKU?
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7. Kax onpenenuTs «IpIXxaHue» MOYBbI?

8. Urto Takoe «cyOcTpaT-uHIyIIMPOBAHHOE» JIbIXaHUE U KaK €0 OMpeaenTh?

Q. Kak npoBoaST moAroToBKy MOYBEHHBIX MPOO K OMpPENENICHUIO JIbIXaHUs, CyO-
CTPAaTUHIYIITUPOBAHHOTO JIbIXaHUs?

10.  Yrto Takoe «MUKpPOOHBIM MeTaboIUUecKui KOd(PPHUIIUEHT» U KaK ero paccuu-
TaTh?

11. Kak Ha OCHOBaHWM JTaHHBIX O MHKPOOHOM MeTaboIM4ecKoM KoddduimeHte
MOKHO CY/IUTh COCTOSIHUM MUKPOOHOI'O COOOLIECTBA MTOYBBI?

Tema 6. MeToasbl onpeae/ieHuss MUKPOOHOH 0MOMAacChI B IO4Be.

1.  Kakumu mMeTogaMu MOXHO OIICHUTH OMOMAacCy MUKPOOPTaHU3MOB B ITOYBE?

2. B ueM mpuHIMI OMOLMIHBIX METOJOB OINpeAeNeHUs OMOMAacChl MHUKpPOOpra-
HHA3MOB B ITOYBE?

3. Urto MOXeT BhICTyHnaTh B KauecTBE OMOLMIOB NPU OMpPENEICHUH OMOMAacChI
MOYBEHHOM OMOTHI?

4. B uyewm 3akiroyaeTcs MIPUHIMI MeTo/1a (PyMHUTalluU U €ro MOAU(PUKAIUN (METO/
GbyMUTAIMU-3KCTPAKITUU, METOJ (PyMUT AU -UHKYOAIIHH ).

5. B uem 3axirouaercss NpUHLMII PETHIPATAIHOHHOIO METOAA U €r0 Pa3HOBUIHO-
cTei (MeToJ peruapaTaluu-uHKyOaluu, METOA-3KCTPAKIIUN).

6. Kak ompeaenuTs 6MoMaccy MOUYBEHHBIX MHMKPOOPIaHM3MOB, Ha OCHOBaHUU
JBIXaTEIbHOr0 OTKJIMKAa MUKPOOHOTO COOOIIECTBA TOYBBI?

7. B d"em cyThb MeTOAa OMpENENeHUs CyOCTpaT-WHAYLHHNPOBAHHOTO JbIXaHUS
(CHUL)?

8. B yem cocTOWT NMPUHIMI KUHETHYECKUX METOIOB OMpPEICICHUS MHUKPOOHOM
onomaccol?

Q. Kakum 00pa3zom MOXKHO OIIEHHUTH OOIIYyI0 OMOMAcCy MOYBEHHON OMOTHI U CY-

IUTH 00 aKTUBHOM U MOKosALIelicsa ee yactu? Kakue MeToabI ITO3BOIAIOT ITO CIeIaTh?
Tema 7. Metoabl udyueHusi (pM3H0JI0rM4YeCKUX BellleCTB B IOYBe.

1. Kak cBsi3aHa (hepMeHTaTHBHASI aKTUBHOCTD U TIJI0JIOPOJIUE ITOYBHI?

2. B dem 3akirouaeTcs IpUHIMIT METO/1a ONPEICIICHU aKTUBHOCTH KaTanasbl?

3. B yeM 3akiarodaeTcs NpUHIIMI METO/1a ONpeAeICHUs] aKTUBHOCTH JIETHIPOreHa-
3bI?

4, Merton ornpeneneHus CyMMapHOW aKTUBHOCTH aMUJIa3 B IOYBE.

5. B yeM 3akirouaercst MpUHIMIT METOIA ONPEACIICHUS] aKTUBHOCTH ypeasbl?

6. B dem 3akirouaeTcs NpUHIMI METO/1a ONpeeSieHUs aKTUBHOCTH (ocaTaszbl?
1. B dem 3akirouaeTcs NpUHIMI METO/1a ONpeIeSIeHUs] aHETUOMOTUKOB B TTOYBE?
8. B yeM 3akirouaetcst MpUHIMIT METOA ONPEACICHUS] TOKCUHOB B OYBE?

Tema 8. Metoabl onpeaeieHUs1 BUIOBOT0 U (PYHKIMOHAJIBLHOIO Pa3sHooOpasusi
NMOYBEHHOT0 MUKPOOHOI0 cO0011IeCTBA.

1. Kakue meTonbl NpUMEHSIOT AJiS ONpeNeseHUsT TAKCOHOMUYECKON CTPYKTYpbI
MUKpPOOHOTO coobiiecTBa?

2. Kakue MeTonpl MpUMEHSIOT AJ OLEHKHA (PYHKIIMOHAIBHOTO pa3zHooOpasus
MHUKpPOOHOTr0 cood1iecTBa?

3. B yem cyTh MeTOZ1a FHULIMMPOBAHHOTO COOOIIECTBA?

4. B yeM cyTh METOJ1a MyJIBTUCYOCTPATHOI'O TECTUPOBAHUSA?

S. MonexymsipHO-010IOTHYeCKUe METOAbl B MOYBEHHOM MuKpoOuosoruu. Map-

KCPHBIC I'CHBI 1 UX IIPUMCHCHHC.
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6.  MonekynsapHO-OHOJIOTHYECKHE METO/Ibl B MOYBEHHOW MHKpOOHOJOruu. bro-
JTFOMUHUCIIEHTHBIE MAPKEPhI U UX MPUMEHECHHUE.

7. Metoxa ¢umoopecuenTHo# rudpuausamuu in situ (FISH).

8.  MukpoOHonornuyeckasi HHAXKAIMS U JMarHOCTHKA THUITA TIOYBbI M TOYBEHHOTO
TUTOTOPO/THS.

6.2 IlepeyeHb BOmpocoB K 3k3amMeHy mo aucuumimrHe b1.B.06 «Meroabl
OLIEHKH OMOJIOTHYECKOH AKTHBHOCTH MOYB CeJIbLCKOX03ACTBEHHBIX YIOAHID»

1. Knaccudukaiuss MUKpOOPTaHU3MOB IO TPYIINaM NaTOreHHOCTH (omacHocTH). Perma-

MeHTaIus padoTel ¢ Mukpoopranuzmamu I u IV rpynn maroreHHocTH.

TpebGoBaHus k opranu3anuu padoT B MUKpPOOHOJIOTHYECKOH 1abopaTopuu.

3. TpeboBaHus K MOMEUIEHUSM JJII MUKPOOMOJOTUYECKON J1abopartopun. Peanmuzanus
MPUHLINIA TOTOYHOCTH.

4. OOmenabopaTopHOe U CHEIUaIbHOE 000pYyJ0BaHWE MUKPOOHOIOTHYECKO J1labopa-

TOPHH.

Mertons! crepuinzanuu. CTepuin3ains pacCTBOPOB U MUTATEIbHBIX CPE/I.

MeTtonbl ctepunuzanuu. CTepuim3anus NoCyabl, ”HCTPYMEHTOB U TPUOOPOB.

7. CoBpeMeHHbIE METO/Ibl CBETOBOM, AJIEKTPOHHOW U JIA3€pHOM MUKPOCKOIUU, HCIOJb-
3yeMblI€ JJIs1 U3YyYEHUs MUKPOOPTaHU3MOB.

8. CmersomosipHas ¥ TEMHOIIOJIbHAS MUKpOCKomus. PabGouee yBenmnueHne W paspera-
I01as1 CIIOCOOHOCTBH CBETOBOTO MUKPOCKOIIA.

9. ®azoBokoHTpacTHas MUKpockomnus. OcoderHocTr Metoaa. O0IacTh MPUMEHCHHUS.

10.JIromunecuentHass Mmukpockonus. diaroopoxpombl. O61acTh TPUMEHEHUS.

11.TpancmuccuonHas 3eKTpoHHas Mukpockonusd. [Toaroroska npenaparos st TOM.

12.0co6eHHOCTH CKaHUPYIOIIEH AIEKTPOHHON MUKPOCKONTUU. BO3MOXXHOCTH METO/Ia.

13.Ucnonp30BaHre MUTOXMMUYECKUX METOJIOB HM3YyUYeHHs] MUKpOOprann3moB.OKpacka
no ['pamy. 3HaueHue MeToa AJisi CACTEMATUKU ITPOKAPHUOT.

14 . Vcnionp30BaHre MUTOXUMUYECKUX METOJOB HW3Y4YEHUS MHUKPOOPraHU3MOB BrisBie-
HUE BKJIFOUECHHI B KJIETKAX MUKPOOPTaHU3MOB.

15.Meton nuddepeHnranbHON OKpacku KJIETOYHBIX CTPYKTYp (OKpacka Crop, BbISIBIIC-
HUE Karcy, OKpacka >KTYTUKOB U JIp.).

16.BrieneHre YuCTOM KyJbTYphl U3 OTACIBHOM KOJIOHUH. [IpoBepKa YUCTOTHI KYJIbTY-
pHI.

17.Metoabl KOJMYECTBEHHOTO Yy4e€Ta MHUKpPOOpPraHu3MoB. OrpejeneHre KOJIMYecTBa
KJIETOK TOJI MUKPOCKOIIOM.

18.MeToapl KOTUYECTBEHHOTO ydeTa MUKpoopraHu3moB. OmpenereHue 4uciia KIETOK
MUKPOOPIaHU3MOB BBICEBOM HA MUTATEJBHBIE CPEJIBI.

19.0mpeneneHre KoIWYeCTBa KJICTOK M OHMOMAcChl HEPETOMETPUYCCKHM METOJIOM.
CranaapTbl MyTHOCTH U UX IPUMEHEHHE.

20.Metoap! n3ydeHus (pu3noIoro-0MOXNMMHUYECKUX CBOMCTB MHUKPOOPTaHu3MoB. U3yue-
HUE CIIOCOOHOCTH MUKPOOPTaHNW3MOB HUCIIOJIB30BaTh PA3IMYHbIE COCTUHEHUS a30Ta.

21.Metoas! uzydeHus: PU3n0I0ro-OMOXUMHIECKUX CBOMCTB MUKpOOpraHu3MoB. Orpe-
JIEJIEHNE OTHOIIEHUSI MUKPOOPTaHU3MOB K MOJIEKYJIIPHOMY KHUCIIOPOJY.

22.0OKcuaa3HbIi TECT U €0 UCMOJIb30BAHKE VIS MACHTU(UKALIMK KUIIIEUHON MaJTOYKH.

23.01eHKa caxapoJuTHYECKON akTUBHOCTH OakTepuid. [lecTpbliit psi.

no

o U
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24.01neHKa IpOTEOTUTHUYECKUX CBOUCTB OaKTEpHit.

25.011eHKa aMUJIOIUTUYECKON U U JIMTIOJIMTUYECKOW aKTUBHOCTH OAKTEPUH.

26.MeTopl onpeiesICHHs TTOABUKHOCTH OaKTEPHIA.

27.0nucanne W uaeHTuPuKanusg. MUHUMaIbHBIM TEpeUYeHb MJaHHBIX JJIs ONUCAHUS
HOBBIX ITAMMOB MUKPOOPTaHU3MOB.

28.11urarenpHble Cpelibl B MPaKTUKE MUKpOOHONoruyeckux uccienaoanuil. Kinaccudu-
Kallds TMHUTATEIbHBIX CPEJl MO KOHCHUCTEHIMH. YTUIOTHUTEIH (OTBEPAMTENH) MHUTA-
TEJBbHBIX CPE/I.

29.ITuTtaTenbHble cpelbl B MPAKTUKE MUKPOOUOIOTHUECKUX uccaenoBanuil. uddepen-
[UAIbHO-TUarHOCTUYECKUE MMUTATEIbHbBIC CPEIbl U MX UCTIIOIB30BaHUE.

30.[TuTaTenbHble cpebl B MPAKTUKE MUKPOOHOIOTHUYECKUX UCCIICOBAHUM. DICKTUBHBIC
NUTATENbHBIC CPENIbl U UX IPUMEHEHHE.

31.[lpuHIMIBI KYyJITUBUPOBAHUS MHUKpOOpraHu3MoB. I[lepeogmdeckoe KyIbTHBHPOBA-
Hue. [IpeumyiecTBa 1 HEJOCTATKH.

32.I1puHUuIIBI KYyJIbTUBUPOBAHUSI MUKPOOPTraHU3MOB. HenpepsiBHOE KYJIbTUBUPOBAHUE.
XemocTar u TypOugocTar.

33.IMniefaHCHBIN METOA U €r0 UCTIOJIb30BaHUE B CAHUTAPHONM MUKPOOUOJIOTUH.

34.MeTobl onpeiesieHnsl aHTHOMOTHUUECKON aKTUBHOCTH MUKPOOPTaHU3MOB.

35.MeTopl OLIEHKH AHTUOMOTUKOYYBCTBUTEIBHOCTU. METO/I CEepUIMHBIX pPa3BEICHUI.
Juddy3rnoHHbII METOI.

36.XpaHeHne MUKpOOpPTaHW3MOB. [leproanueckue mepeceBbl HA MUTATEIbHBIC CPEIIbI.
JlommycTrMbIe CPOKH TIEPUOANYECKUX TTEPECEBOB.

37.XpaHeHrne MUKPOOPTaHU3MOB B TMOPMIN3HPOBAHHOM COCTOsIHMU. [Ipenmyiectsa u
HEOCTaTKH.

38.XpaHeHrne MHKPOOPTaHU3MOB MOl MUHEpAJIbHBIM MaciioM. [IpenmyrecTBa U Hemo-
CTaTKH.

39.XpaHeHre MHUKpPOOPraHM3MOB MpPH HU3KUX Temmeparypax. JlomycTumblie Cpoku
XpaHEeHUS.

40.Ceponornyeckre METO/Ibl IMarHOCTUKU. Peakiuy arrmoTHHAIIMKY ¥ TIPEIUITUTAIINHT 1
UX MIPUMEHEHHUE.

41.BeisiBeHUE U OTpeiesieHne MUKpoopranu3MoB metojom FISH.

42 MonexkynsipHO-OMOJIOTUYECKHE METOAbl HIACHTU(PHUKAIIMA MUKPOOPraHu3MoB. [losu-
MepasHas nenHas peakuus (I1LP).

43.Tlonumepasznas uennas peakuus (I1ILP). Texuuka noctanosku [T1[P.

44 TI1IP B peasibHOM BpeMeHu. [IpenmyiiectBa Metoja.

45.nentudukanust Ha oCHOBE ompeseneHus nocienoatenbHocTH 16SpPHK. 3nayge-
HUE METO/A JIsl CHCTEMaTUKU MTPOKAPHOT.

46.MonexkynsipHO-OMOJIOTUYECKHEe METOJIbl B MOYBEHHONM MHUKpPOOMOJIOrHH. MapKkepHble
T'CHBI U UX MIPUMCHCHHE.

47 MonexkysipHO-OMOJIOTUYECKHE METO/bl B MOYBEHHOW MHUKpOOHOJOTHH. bromromu-
HUCIICHTHBIE MapKephl U UX MPUMEHEHHUE.

48.Meton ¢aroopecueHTHOM rudpuau3anuu in situ (FISH).

49.MukpoOunonornyeckass MHAUKAIUS U AUarHOCTUKA TUIA MOYBBI M MOYBEHHOTO ILJIO-
JOPOAHSL.

50.0060pynoBanue MUKPOOHOIOTHYECKOHN JTabopaTopun (oOmienabopaTopHOe U CIEIH-
aNbHOE).
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51.Opranu3zanus u npoBeAeHue 1e3MHPEKIIMOHHBIX MEPONIPUITHI B J1aOOpaTOpUH.

52.ABrtoknaBupoBanue. [IpuHuun meroaa.

53.®a30Bo-KOHTpacTHasi MUKpocKomnus. [IpuHIun nosrydeHus n300pakeHus, BO3MOXK-
HOCTH METOJIa.

54. TemHonosibHast MUKpockonus. [IpuHUIMN TONy4eHUS M300pa)KeHUs, BO3MOXKHOCTH
MeTo/1a.

55.JTromuHecieHTHass MUKpocKonus. [IpuHIMn nomydeHust n300paxeHust, BO3SMOKHOCTH
METO/1a.

56.25ekTpoHHass MUKPOCKOIHs (TIpOCBEUMBarOIIas W ckaHupytomas). [Ipuanmn mory-
YeHHsI U300paKEHUs, BO3SMOKHOCTH METO/IA.

57.IloaroroBka mpemnapaToB JUIsl JIEKTPOHHON MUKpockonuu. [lepeuncinre 0CHOBHBIE
ATaIbl TPOOONOATOTOBKH.

58.0xkpacka karcyn (meton byppu, meron byppu B mogudukanuu ['nnca).

59.0xkpacka o merony I'pama. B yem 3akitouaercs npuUHLIMI MeTO1a?

60.0Oxpacka xrytukoB. Meroj cepeOpenus xrytukoB. Oxpacka rmo metony Jledgduepa B
moaudukanuu [lemkona.

61.0Oxkpacka sHn0CIOp. MeTo1 BBISBICHHUSI CIIOP HETATUBHBIM OKpPAILIIBAHUEM.

62.0xpacka BKJIIOUEHUN (TJIUMKOTEH, TpaHyJse3a, BOJIOTHUH, JIUMUJGI, Toiudocdarsr u
7ip.)

63.0mpeneneHne KHUCIOTOYCTOMYMBOCTH MHUKPOOPraHU3MOB 10 Metoay Llwns-
Hunbcena.

64.MeToapl KOJMYECTBEHHOTO ydyeTa MHUKPOOPraHu3MoB. OmpeneneHue KOJM4ecTBa
KJIETOK IO, MUKPOCKOTIOM.

65.Kamepa ['opsieBa-Toma 1 ee UCIOIb30BaHUE JIJIST OMPEACIICHUS KOJIMYECTBA KIETOK B
CYCIICH3HH.

66.MeTopI KyTbTUBHPOBAHUS a3POOHBIX MUKPOOPTAHU3MOB.

67.MeToapl KyJIbTUBUPOBAHUS aHAIPOOHBIX MUKPOOPTAHU3MOB.

68.Bmustnue temriepatypsl U pH Ha pocT U cMHTE3 OMOJIOTUYECKH aKTUBHBIX BEIIECTB B
MPOIIECCE KYJIbTUBUPOBAHUS?

69.MeTobl KOJMYECTBEHHOTO y4yeTa MHKpoopraHu3zMoB. OmpezeneHue duciia KIeTOK
MUKPOOPTraHU3MOB BbICEBOM Ha MUTATEIbHBIE CPEIBI.

70.HeratuBHoe BiusiHUE HAa Ouochepy OTAEIbHBIX HEKAaueCTBEHHBIX BHJIOB OpraHuye-
CKUX ynoOpeHMil (0caakyd CTOYHBIX BOJ, KUAKWN W TMOTYKUAKUN HABO3, HABO3HBIC
CTOKH, ITUYUI TTOMET, HETPAIUIIMOHHBIE BUBI KOMIIOCTOB U T.II.) © HEOOXOAMMOCTh
MOCTOSTHHOTO KOHTPOJIsI (MOHHUTOPHHTA) 32 MX KAa4eCTBOM, 3a COJCp)KAHUEM B HHUX
TOKCUYHBIX BEIIECTB, MATOTEHHBIX MUKPOOPTAHU3MOB, SIMI] TEJIbBMUHTOB | T.II.

71.Bunbl MOACTUIIOYHOTO HABO3a MO CTEMEHW MHUHEPAIU3AINH, CIIOCOOBI €ro MpUMeHe-
HUS U XpaHCHHS.

72.Yyer OMOJOTMYECKON aKTUBHOCTH MOYB (HUTpUPUKALMH, aMMOHU(UKAIMHU, a30T-
¢dukcanum) Npu KOMIUIEKCHOM UX 00CJeI0BaHUM AJIs ONpPeIeeHHs JOCTYIHbIX (MU-
HEpaJIbHBIX) (opM azoTa.

73.0mpenenenne KaTala3HONM aKTUBHOCTH IOYB HCCIIEAYyEMOTO ydacTKa M OIIeHKa IO
IIKaJIe CTENEHN 00OTallleHus TOYB

74.buonoruueckas 3aluTa CeJIbCKOX03IUCTBEHHBIX KYJIbTYP B YCIOBUAX OPraHUYECKO-
ro 3eMJIeAeNus
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75.Metoapl HcclieOBaHUSI TMOYBEHHBIX MHUKPOMMIIETOB IPHU OLIEHKE OWOJIOTMYECKUX
7 PeKTOB 3arpsI3HEHUS CPEb

76.Metoz BbIJIETICHUS! MUKPOMUIIETOB U3 MTOYBEHHOM MBUTH HA CTEKIIE

77.Metoy BblJIeJICHUU TTOYBEHHBIX MUKPOMUIIETOB Ha CTEPHEBBIX OTPe3Kax

78.Metop omnpeneneHUs YUCICHHOCTH MHUKPOMUIIETOB B TIOYBE IMOCPEJICTBOM BBICEBA
MOYBEHHOT'O MEJIKO3eMa Ha arapu30BaHHYIO BOJLY

79.KonnuecTBEeHHBINH y4eT MUKPOMHUIIETOB, CIIOCOOHBIX pa3yiaraTh KJIET4aTKy (110 METO-
ny O. U. ITymkuHCcKo)

80.ITpuHIMITBI OpraHU3ayi OMOJIOTUYECKOTO MOHUTOpPUHTA. TpeGoBaHus K OMOIOTHYE-
CKOMY MOHHUTOPHHTY 3€M€Jb, LIEJIM U 3a/1a4i, OCHOBHBIE ATAIlbl

81.3amaumn u npuemsl 6uotectTrupoBanus. O6nacte npumeHeHus: 6uorectoB. CyTh METO-
JOJIOTMM  OMOTeCTUpOBaHUs. MacmTaOHOCTP M TOYHOCTh AHATUTUYECKUX TECT-
CUCTEM

82.buorectupoBanue mouBbl. Mopdosoruueckuii moaxoa. OU3N0IOrHIeCKU MOIXO.
['eHeTnueckuit moaxon

83.KoMnbploTepHbIE TEXHOJOTMM B OHOJOrMueckoM MoHuTopuHre. IIpeobGpasoBanue
JaHHBIX 10 OuoTecTupoBanuio. MTHpopManmoHHble pecypcehl 0 OMOTECTUPOBAHUIO B
cetu MuTepuer

84.buoanarHocTrka 1noys 1no (epMeHTaTUBHON aKTUBHOCTH.

85.CanuTtapHO-0MOJOTUYECKIE METO I UCCIICTOBAHMS TIOYBHI

86.Posib MeT010B OMOMHAMKAIINH B OIIEHKE COCTOSTHUS OKPY>KaIOIIEH CpeIbl

87.XapakTepucTruka COCTOSHUS TIOYBBI C TOMOIIHI0 MUKPOOPTaHU3MOB

88.MukpocKoIM4YecKue MOYBEHHBbIE TPUOBI — OPraHU3MbI-OMOMHIMKATOPHI HedTe3a-
IPSI3HEHHBIX TTOYB

89.00cieoBaHMEe MOYB 3eMENb CEIBCKOXO03IMCTBEHHOIO HAa3HAUYEHUS HA UX OMOJIOTAYe-
CKYIO aKTUBHOCTh

90.0neHka COCTOSIHUSI MOYBBI TOPOJACKUX PEKPEAMOHHBIX TEPPUTOPUI Ha OCHOBAHHUH
MHTETPaJIbHOTO MOKa3aTessi OMOJ0OrH4eCKOro COCTOSTHUS

6.3. Onucanue nokasaresjieil U KpUTEpHeB KOHTPOJISl YCIIEBAeMOCTH,
ONUCAHNE HIKAJ OLleHMBAHUSA

6.3.1 OueHoYHbIE CPEACTBA TEKYILIEr0 KOHTPOJISI YCIIEeBAeMOCTH

OO6m1ast 5x3aMeHaIMOHHAS OI[EHKA OTBETA CKJIAJILIBAETCS U3 TPEX OIIEHOK IO
KaXJIOMY U3 TPEX BOIIPOCOB OMJIETA U SIBJISICTCS UX CPETHUM apU(PMETUUECKUM C
OKPYTJIEHUEM B CTOPOHY yMeHbIeHus. [Ipu Hanuuuu mo oHOMY U3 BOIIPOCOB OuIIe-
Ta OLIEHKHU «2» (HEYJOBJIETBOPUTEIHHO) 001IAas IK3AMEHALIMOHHASI OLIEHKA BbI-
CTaBJIfAETCH «2» (HeYA0BJIETBOPUTEIbHO).

O1ieHKa OTBETOB MPOU3BOAUTCS IO MATUOATUTLHOM IITKaJIe U BHICTABIISIETCS CO-
TJIACHO KPUTEPUSAM, IPUBEACHHBIM HUXKE

1. Onenka «5» (OTJHYHO) CTABUTCS €CJIN:

o [TonmHO packpbITO copepkaHNe MaTepuasa OuseTa: NCYEPIbIBAIOIINE U
apryMEHTUPOBAHHBIE OTBETHI Ha BOIIPOCHI B OMJIETE.

o Marepnai u3510KeH rpaMOTHO, B ONIPEEIEHHON JOTHYECKOU MOCIIEN0-

BaTCJIbHOCTH, HE Tpe6yeT JOITIOJTHHUTCIIBHBIX HOSICH@HI/Iﬁ, TOYHO HCIIOJB3YCTCA TEP-
MMHHOJIOI'UA.
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L I[CMOHCTpI’IpYIOTC}I FJ'IY6OKI/IC 3HAaHUA JUCLHHMIIIINH CIICIIUAaJIbHOCTH.

° JlaHbl 000CHOBaHHBIE OTBETHI HA JIOTIOJIHUTEIBLHBIE BOIIPOCHI MPETO/1a-
BaTeIl.

2. Ouenka «4» (XOpoI1I0) CTABUTCSH €CJIN:

° OTBeTHI HA MMOCTABJICHHBIE BOMPOCHI B OUJIETE U3JIaraloTCsl CUCTEMAaTH-
3UPOBAHO U MOCIIEI0BATEIBHO.

° JleMOHCTpUpYyeTCS YMEHUE aHATIM3UPOBATH MaTepHall, OJIHAKO HE BCE

BBIBOJABI HOCAT apFYMeHTHpOBaHHBIﬁ u I[OK&S&TCHBHBII?I XapaKTep, B U3JT0KCHHUHA 10~
ITYIICHBI HeOOoJIbIIINE HpO6€JIBI (HCTO‘{HOCTI/I), HC UCKAa3uBIINC COACPIKAHNC OTBCTA.

o Marepuan uzyaraercsi yBepeHHO, B OCHOBHOM IIPABUJILHO JaHBI BCE
OTpPEICIICHUS U TTOHSITHUS.

o [Ipu oTBeTE HA IOMOJHUTEIBHBIE BOIPOCHI MTPENoAaBaTesis MOJHbIE OT-
BETHI JJaHbI TOJIBKO MIPU MOMOIIM HABOASIINX BOIIPOCOB.

3. Ouenka «3» (Y10BJIETBOPUTEJIHLHO) CTABUTCH €CJIU:

o HemnonHo nin HEMOCIEI0BATENBHO PACKPBITO COAEPIKAHNE MaTepuUaa,
HO TIOKa3aHo o0lee MOHUMAaHUE BOIIPOca.

o Nmenuck 3aTpyAHEHUS WK JOMYIIEHBI OITMOKU B ONPEICICHUN TTOHS-
TUM, UCTIOJIb30BAHUM TEPMHUHOJIOTMH, UCITPABIICHHBIE MTOCIIE HABOISAIIHUX BOIIPOCOB.

o JIeMOHCTpUPYIOTCS MOBEPXHOCTHBIC 3HAHUS TUCLIUILIUH CHEI[UaIbHO-
CTHU; UMEIOTCA 3aTPYIHEHUS C BBIBOJIAMH.

o [Ipu oTBeTE HA TOMOJIHUTENBHBIE BOIPOCHI TPENOAABATENsI OTBETHI Ja-
IOTCS TOJIBKO TIPY TIOMOIIIA HABOSIIINX BOIPOCOB.

4, Ouenka «2» (Hey10BJIETBOPUTEIBHO) CTABUTCH €CJIN:

o Marepuan uznaraercst Hermocjaea0BaTeIbHO, COUBYMBO, HE TIPEACTABIISET

OMPEICICHHONW CUCTEMBI 3HAaHUM MO TUCHUILUIMHE, HE PACKPBITO €r0 OCHOBHOE CO-
JIepKaHKeE.

o JlonyiieHsl rpyOble OIIMOKY B ONPEASICHUSX U MMOHATHSIX, P UCTIONb-
30BAHUH TEPMHUHOJIOTUHN, KOTOPHIC HE UCIIPABJICHBI ITOCJIE HABOIAIIMNX BOIPOCOB.
o JleMOHCTpUpyeT HE3HAHUE U HETIOHMMAaHUE CYIIECTBA YK3aMEHAI[UOH-

HbIX BONpocoB. He 1aHbl OTBETHI HA JOTOJHUTEIIbHBIC UJIU HABOSIIINE BOITPOCHI
npenoaaBaTers.

[Ipu BbICTaBIEHUH OIIEHKH, OCOOEHHO HEYAOBJICTBOPUTEIHHOM, MPENO1aBaTE b
OOBSICHSIET CTYICHTY HEJOCTATKU ero oTBeTa. DakTopom, BIUSIOMIMM Ha CHUYKEHUE
OLICHKH OTBETA, SIBJISIETCS TAK)KE MAJIOIPAMOTHAs PeUb C UCIOJIb30BAHUEM KAPTOH-
HBIX U MIPOCTOPEYHBIX BBIPAKEHUN, HEYMEHHE MPABUIBLHO MOJIb30BATHCS TEPMUHAMM.

[Ipu mOMOTHUTENEHOM CaMOCTOATETFHON pad0OTe Ha/l MAaTEPUATIOM Kypca BO3-
MO>KHO TTOBBIIIICHUE KA4€CTBA BHIMOJTHEHUS yUCOHBIX 3a/IaHUN.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecnieuyeHne JUCHUTINHbI
7.1 OcHoBHas JuTEpPaTypa
1. Emues, B. T. Mukpo6uosnorus : yaeoHuk st By30B / B. T. Em1ies,
E. H. Mumyctun. — 8-e usf., ucnp. u aon. — Mocksa : M3narensctBo FOpaiit,
2022. — 428 c. — (Briciiee oopazoBanue). — ISBN 978-5-534-06081-2. — Tekcer :
aneKTpoHHbIHN // OOpa3zoBatenbHas maatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/488886
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2. borbaega, XK. T. buonorus mous : yueoHnoe nocodue / XK. T. borbaeBa. —
Acrana : KasATY, 2017. — 125 ¢. — ISBN 978 9965-20-641-2. — TekcT : 351eK-
TpOHHBIN // JlaHb : 37eKTpoHHO-OMOMMOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/233864
3. Hetpycos, A. 1. MukpoOuosorus: Teopus 1 nmpakTuka B 2 4. Yacts 2 : yuel-
HuK 1151 By30B / A. U. Hetpycos, 1. b. KotoBa. — Mocksa : U3natensctBo HOpaiiT,
2022. — 332 c. — (Bwicmiee obpazoBanme). — ISBN 978-5-534-03806-4. — Texer :
aneKTpoHHEIH // OOpa3oBatenbhas mwiatdopma FOpaiT [caiit]. — URL:
https://urait.ru/bcode/490704
4. Hetpycos, A. 1. MukpoOuonorus: Teopus u npaktuka B 2 4. Yacts 1 : yueb-
HUK 17151 By30B / A. U. Hetpycog, . b. KotoBa. — Mocksa : M3znatenscTBo FOpaiiT,
2022. — 315 c. — (Bwicmiee obpazoBanme). — ISBN 978-5-534-03805-7. — Texer :
aneKTpoHHBIN // O6pa3oBatenbHas maatdopma KOpaiit [caitt]. — URL:
https://urait.ru/bcode/489076
5. buonoruyeckast akTHBHOCTB TIOUB : y4€OHO-METOIMYECKOE MTOcoOre / COCTaBu-
tenu A. C. Ceipenkanosa [u Ap.]. — Ynan-Y 3 : bypsarckas 'CXA um. B.P. ®u-
munmoBa, 2019. — 80 ¢. — Texkcr : anekTpoHHbIH // JIaHb : 3IeKTPOHHO-
ounbnmoteunas cucrema. — URL: https://e.lanbook.com/book/226007
6. [TnaTonos, U. A. Xpomarorpaduueckue MeTo bl aHaIM3a : yueOHOe rmocodue /
H. A. IInatonos, E. A. HoBukosa, B. 1. Ilmaronos. — Camapa : Camapckuid yHU-
BepeuteT, 2021. — 96 c. — ISBN 978-5-7883-1600-0. — TekcT : yeKTpoHHbIH //
JlaHnb : anekTpoHHO-0MOMMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/257048

7.2 TonosiHUTEILHAS JIUTEpaTypa
1. ITouBoBenenue : yueOHoe nocoodue mis By3oB / JI. I1. Crenanona, E. A. Ko-
penbkoBa, E. . Crenanona, E. B. fIkosnesa ; [lox penakuueit JI. I1. CrenmanoBoit. —
3-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 260 c. — ISBN 978-5-8114-
9252-7. — TekcT : 2neKTpoHHBIH // JIaHb : AIEKTPOHHO-OMOINOTEUHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/189410
2. Sxynos, T. P. MonekynspHas 6norexHosorus : yaeoHuk jist By3os / T. P.
Axynos, T. X. ®auzos. — 3-e uzj., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 160
c.— ISBN 978-5-8114-8733-2. — TekcT : aneKTpoHHBIN // JIaHb : 2IeKTPOHHO-
oubnroreunas cuctema. — URL: https://e.lanbook.com/book/179623
3. ®omuHa, O. B. KynbTuBrpoBaHue MUKpOOPTaHU3MOB : yueOHoe rocodue / O.
B. ®omuna, B. B. JIpicak. — Munck : BI'Y, 2018. — 151 ¢. — ISBN 978-985-566-
536-7. — Texkcrt : aneKTpoHHbIN // JIaHb : 2JIEKTPOHHO-OUOIMOTEYHAs! CUCTeMa. —
URL: https://e.lanbook.com/book/180403
4. Eropoga, O. B. Texunueckas mukpockomnus. [Ipaktrka paboThl ¢ MUKPOCKO-
namu Juist Texuudeckux menei / O. B. EropoBa. — 4-e uzn., ctep. — CaHKT-
[TerepOypr : Jlans, 2022. — 524 c. — ISBN 978-5-8114-9771-3. — TekcT : anek-
TpoHHBII // JlaHb : 31ekTpoHHO-0MOaoTeyHast cucrema. — URL:
https://e.lanbook.com/book/198476
7.3 MeTtoanueckue yKa3aHusl, peKOMEHJAlMU U APyrue MaTepuajbl K 3aHATHIAM
1. [Ipu mpoBeneHNH MPAKTUIECKUX PaOOT HEOOXOAMMO CTPOro COOIOIAThH TMpa-
BUJIa TEXHUKU OE30MaCHOCTH IMpH pabdoTe B MUKPOOMOJIOTHYECKON Nabopartopuu,
yKa3zaHus mpernojaBareieii u 1abopaHnToB Kapeapsl.
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https://e.lanbook.com/book/233864
https://urait.ru/bcode/490704
https://e.lanbook.com/book/226007

2. PabGouas terpanp nis mabopaTopHbIX 3aHATUN 1o aucuumuinde b1.B.06 «Me-
TOJIbI OLIEHKH OMOJIOTHYECKONU aKTUBHOCTH IMOYB CEJIbCKOXO03SUCTBEHHBIX YTI'OJIHI»

3. . M.: Deurp onepatuBHoit mnomurpapuu PIAY-MCXA  umenu
K.A.Tumupsizena, 2016.
4, CII 1.3.2322-08 be3omacHOCTh pabOThl ¢ MUKPOOpPTaHU3MaMu 3 - 4 TPYIII Ta-

TOT€HHOCTH (OIaCHOCTH) U BO3OYIUTEISIMU Mapa3uTapHbIX O0sie3Hen
5. ®I'OC BO no nanpasnennto 35.03.05 CagoBoicTBO
6. OITOIT BO no nanpasnenuto 35.03.05 CagoBoacTBo
1. VYuebnsiit mian no HanpasiaeHuto 35.03.05 CanoBoacTBo
8. Ilepeyennb pecypcoB HHPOPMALHMOHHO-TEJICKOMMYHUKAIMOHHOM ceTH «UH-
TePHeT», He00X0AUMBIX I 0OcBOeHUs JucuuIInHbl b1.B.06 «MeToabl ouneHku
O0MOJIOTMYECKOH AKTUBHOCTH MOYB CeJIbCKOX03MCTBEHHBIX YT OIUiI»

1. DnexkrpoHHO-OnOMMoTeuHas cuctema Jlaub, http://e.lanbook.com/ doctym He
OrpaHUYCH.

2. DnekTpoHHO-6ubmmoreunas cucrema «OBC FOPAWT www.biblio-online.ru

Jloctym He orpaHr4eH

Dnekrponnas oudsmoreka PI'b https://search.rsl.ru/ru loctym He orpaHudYeH.

benopycckas nudposas 6udamoreka https://library.by/ JToctyn He orpanuueH.

OnextpoHHo-0mOmMoTeuyHas cuctema PICAY-MCXA nmenn K. A. Tumupsizea

http://elib.timacad.ru JlocTym He orpaHUYEH.

B~ w

o1

8.1 ba3bl 1aHHBIX, UHPOPMAIMOHHO-CIIPABOYHbIE U OUCKOBbIE CUCTEMBI

NHpopmanuoHHbIe TEXHOJIOTUM:

1. DnexkTpoHHble y4yeOHUKU. 2. TexHosorun MynbTUMeaua. 3. TexHonoruu
WuTepHeT (371IeKTpOHHAs MOYTa, AIEKTPOHHbIE OMOIMOTEKH, JIEKTPOHHBIE 0a3bl JaH-
HBIX).

JUIst ”HBAJIMIOB U JIUL] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3JOPOBbSI OCBOECHUE
JAHHOW JUCIMIUIMHBI (MOAYJISI) MOXKET ObITh OCYILECTBICHO YAaCTUYHO C HCIOJIB30-
BaHHEM JIUCTAHIIMOHHBIX OOpa30BaTEIBHBIX TEXHOJOTHH: Clal-pe3eHTAIlNA JICK-
IMOHHBIX 3aHATUN, MaTepHalibl JUIsl CaMOCTOSITENIbHOM paboOThl M KOHTPOJBHO-
U3MEPUTEIIbHBIE MaTEpUaJIbL.

IIporpammHoe od0ecnieueHue:

1. Onepanmonnast cucteMa MS Windows XP 2. Onepaunonnas cucrema MS
Windows 7 3. Onepanuonnas cucrema MS Windows 8 Prof 4. OnepannonHnast cu-
cteMa MS Windows 10 Prof 5. Ilaker oducusix npuinoxenuit MS Office 2007 6.
[Taket oducHbix npunoxenuit MS Office 2013 7. [Taker nporpamm AJisi IPOCMOTpa,
neyaTy 2JIEKTPOHHBIX myOnukaruii Acrobat Reader 8. IlpuknamHoe mporpammHoe
oOecrieueHue A MpocMOTpa 3JEKTPOHHBIX AokyMeHToB Foxit Reader 9. CoGon-
HBIN (ailJIOBBIN apXUBATOP C BHICOKOHM CTENICHBIO CXKATHS JAHHBIX 7-ZIp

CrnenuajJn3npoBaHHOe MPOrPpaMMHOe o0ecreYeHune:

1. KomnbroTepHas cripaBouHasi npaBoBasi cucremMa Koncynbrant + (6ecriat-
Has oHJIalH-Bepcus s oOydenwus) 2. CucteMa aBTOMAaTU3UPOBAHHOTO MPOEKTUPO-
Banus u dyepuyeHus Autocad for Students 3. Cucrema TpeXMEpHOTO MOJCITUPOBAHUS
netaneit Komnac 3D Yuebnast Bepcust AJ1si CTYJCHTOB
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IIporpammHoe o0ecniedeHue MJIs JIML C OTPAHUYECHHBIMH BO3MOKHOCTSIMH
1. DxpanHas Jynma B OIEpalMOHHBIX cucTtemax JmHeiiku MS Windows 2.
OKpaHHBIA JUKTOP B ONEpalMOHHBIX cucteMax JuHeiiku MS Windows 3. becruiar-
Has IporpamMma 3kpaHHoro aoctyna NVDA
NudopManiuOHHO-CIIPABOYHBbIC H MOUCKOBbIE CUCTEMbI
SIndex (http://www.yandex.ru)
Rambler (http://www.rambler.ru)
ATIOPT (http://www.aport.ru)
Mail.ru (https://mail.ru)
Google (http://www.google.com)
AltaVista (http://www.altavista.com)
[TonnoTekcToBas 6a3a nanubix ['OCToB
(http://www.vniiki.ru/catalog/gost.aspx)
8. Dnextponnsiii 0ank kuur (http://bankknig.com)
9. ®enepanbhbiii moptan «Poccuiickoe oopazosanuey (http://www.edu.ru/)
10.JTuopycex (http://lib.rus.ec/g/sci_religion)

NogakodPE

9. Onucanne MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOI 1151
OCYyIIeCTBJICHHSI 00Pa30BaTEJIbLHOIO Mpoecca Mo JucuuIInHe «MeToabl OlleHKU
OMO0JIOTHYEeCKOM AKTUBHOCTH MOYB CeJILCKOX03MCTBEHHBIX YT OAMID)

JInst IEKIMOHHOTO Kypca HEe0OXOoJauMa KOMIIBIOTEpHAss TEXHUKA ¢ MYJIbTHME-
IUWHBIM 00eCcTIeUEHHUEM.
JIns mpoBeieHUsT MpaKTUYECKUX 3aHsATHM 1o auctuiuiniHe b1.B.06 «Metobl olieHKH
OMOJIOTMYECKON aKTUBHOCTH TIOYB CEIbCKOXO3SMCTBEHHBIX YTOJW», HE0OXoauma
JabopaTopusl, OCHAIIICHHAs ra30- U BOJOMPOBOJIOM, BeHTHIANMEH, Y D-nmammamu s
CTEPWIM3ALMKY TOMEIICHUH, JIJaMUHApaMU U MUKPOOUOJOTUYECKUMU OOKCaMmu, CTe-
PUIIM3AIMOHHON TEXHUKOW (aBTOKJIAaBbI, CTEPUIM3ALMOHHBIC MIKa(dbl), TEpMOCTaTa-
MU, aHA’pPOCTATaMH, CBETOBBIMU MHUKpOCKOIMamu, Xpomarorpadamu, pH-merpamu,
neiKepamMu, BOASHBIMU OaHSAMU, TECT-CUCTEMaMU ISl UACHTU(GUKAIIUA MUKPOOpra-
HU3MOB, JJA0OPATOPHOM MOCYI0M, NOCYAOMOEYHON MAIIMHOW, JUCTUILIATOPOM, XO-
JOAWJIBHUKAMU JIJII XpPaHEHUSI KOJUICKIIMM MUKPOOPTaHU3MOB M 00pa3lioB U HE0OXO-
JUMBIMH PEaKTHBAMU JJISl IPUTOTOBJICHUS ITUTATEIIBHBIX CPejl, HAOOPOM KpacUTeeH,
KOMITBIOTEPHAS] TEXHUKA ¢ MYJIBTUMEIUUHBIM obecrieueHneM. Kpome 3toro Heobxo-
JIMMa KOJUIEKUHS KYJbTYpP MUKPOOPIaHU3MOB M KOMITbIOTEPHAsI TEXHHKA C MYJIbTH-
MEIUWHBIM 00€CIEUEHHEM.
Tabmuma 7
CaeneHus 00 00ecrie4eHHOCTH CIIENMATIN3MPOBAHHBIMHY aYAUTOPUSIMHU,
Ka0MHeTaMu, JJa00paTOpUsIMH

HaunmenoBanue CliennuajJabHbIX IOMeEIIe-
HUH ¥ IOMEIEeHNH I cCaMoCTosATeIb- | OCHALIEHHOCTH CHEeNMATbHBIX OMEILIEeHUH U 1o~
HOi1 padoThI (9 yueOHOrO Kopmyca, MelleHU i JISi CAMOCTOSITE/IbHOM PadoThl

Ne228, 229, 231 aynuropuu)
1 2

Kopm. Ne 9, ayn. 228 1. Mukpockorn JIOMO 4 . (MuB. Ne 553890/16,
NuB. Ne 553890/17, uB. Ne 553890/18, 1uB. Ne
553890/19).

2. Muxpockon «Aksenon» 15 mr. (MuaB. No

31



http://www.yandex.ru/
http://www.rambler.ru/
http://www.aport.ru/
https://mail.ru/
http://www.google.com/
http://www.altavista.com/
http://www.vniiki.ru/catalog/gost.aspx
http://bankknig.com/
http://www.edu.ru/
http://lib.rus.ec/g/sci_religion

558457/29, NuB. Ne 558457/30, uB. Ne 558457/31,
Hus. Ne 558457/32, Mus. Ne 558457/33, Uus. Ne
558457/34, NuB. Ne 558457/35, uB. Ne 558457/36,
HuB. Ne 558457/37, Nus. Ne 558457/38, 1us. Ne
558457/39, NuB. Ne 558457/40, uB. Ne 558457/41,
WuB. Ne 558457/42, uB. Ne 558457/43).

3. Tepmocrar 6uonoruveckuit BD 115 2 mr. (UHB.
No 558444/4, iuB. Ne 558444/5).

4. Becwl Texuuueckue daexkTporHsie SPU 401
OHAUS 1 mr. (UuB. Ne 35078/3).

5. MukpoOHoIoTHIecKuii mMpoOO0OTOOPHUK BO3IyXa
1Y 16 1 . (558453/1).

6. Bermsxuoit mikad 1 wr. (M. Ne 558626/2).

7. Jlamunapusiit 6okxc BJI-22-600 1 m. (MuB. Ne
558459/1).

8. llIxad mst xpanenust peaktuBoB 1 . (MHB. No
558623/4).

9. Crynps 13 mmt.

10. Cronsl 15 mr.

Kopn. Ne 9, ayn. 229

1. Mukpockor JIOMO 10 mwr. (MuB. Ne 553890/5,
MuB. Ne 553890/6, MuB. Ne 553890/7, Mus. Ne
553890/8, MuB. Ne 553890/9, Nus. Ne 553890/10,
Hus. Ne 553890/11, MuB. Ne 553890/12, MuB. Ne
553890/13, NuB. Ne 553890/14, NuB. Ne 553890/15).
2. Muxkpockon «AkBeiaon» 14 mr. (MHB. No
558457/15, uB. Ne 558457/16, IuB. Ne 558457/17,
HuB. Ne 558457/18, luB. Ne 558457/19, NuB. Ne
558457/20, uB. Ne 558457/21, uB. Ne 558457/22,
HuB. Neo 558457/23, luB. Ne 558457/24, uB. Ne
558457/25, uB. Ne 558457/26, IuB. Ne 558457/27,
WuB. Ne 558457/28).

3. Tepmoctar 6uonornyeckuit BD 115 3 mwr. (MHB.
Ne 558444/1, NuB. Ne 558444/2, Nus. Ne 558444/3).
4. Becol Texuuueckue dekTpoHasie SPU 401
OHAUS 1 mrt. (MuB. Ne 35078/2).

5. Mukpo6uonorudeckuii mnpoOOOTOOPHUK BO3TyXa
ITY 1B 1 wr. (MuB. Ne 558453/2).

6. Uudpakpacuas ropenka Bacteria safe 1 mr. (Mus.
No 558456).

7. IIpubop BakyyMHOr0o (pUIBTPOBAHUS AJIs aHAJIN3A
Bo/ibI (BakyyMmHast ctanuus) [IB® 35/3b 1 wr. (UHB.
No 558454).

8. Jlamunapusiit 6okc BJI-22-1200 1 wt. (MHB. Ne
558451/2).

9. llkad nns xpanenus peaktuBoB 1 mt. (MHB. No
558623/2-3).

10. Crynbst 13 mr.
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Koprm. Ne 9, ayn. 231

1. Mukpockor JIOMO 4 mt. (MuB. Ne 553890/1,
Hus. Ne 553890/2, Mus. Ne 553890/3, Mus. Ne
553890/4).

2. Mukpockon «AxBenon» 14 wrt. (MuB. Ne
558457/1, NuB. Ne 558457/2, lu. Ne 558457/3, Vus.
No 558457/4, uB. Ne 558457/5, uB. Ne 55845716,
WuB. Ne 558457/7, uB. Ne 558457/8, Nus. Ne
558457/9, NuB. Ne 558457/10, UuB. Ne 558457/11,
Hus. Ne Mnas. Ne Mus. Ne 558457/12, UnB. Ne
558457/13, NuB. Ne 558457/14).

3. Tepmoctart 6uonorudeckuiit BD 115 1 mt. (MHB.
Ne 558444/4).

4. MukpoOronorudeckuii mpoO0OTOOPHHUK BO3TyXa
ITY 1B 1 wr. (MuB. Ne 558453/1).

5. Becol Texamueckue annekTponnsie SPU401
OHAUS 1 mr. (MuB. Ne 35078/1).

6. Bermsoxuoi mkad 1 mr. (Mus. Ne 558626).

7. lka¢ BaHmanoycToWYuBHId 1 1mT.

8. MynpTuMequiiHbli npoekTop 1 miT.

9. lllkad nns xpanenus peaktuBoB | mt. (MHB. No
558623/1).

10. Ctynbst 13 .

11. Cronpi— 17 mr.

LlenTpanpHas HaydyHas OMOIMOTEKa UMEHHI
H.U. XKene3nosa YnTansHbIi 3aJ1 IepUOIIYE-
CKHX m3/1aHu# (kab. Ne 132)

Komnerorepsl — 1 mt. Crosnel — 28 wit. [lepuonnye-
CKHe M3JaHusl B OTKPBITOM Joctyre Wi-fi

[lenTpanbpHas HayuyHas OMOIMOTEKAa UMEHU
H.U. ’Keneznosa KomnbroTepHbIil unTab-
HbIH 3a71 (ka6. No 133)

Komneroreps! — 17 wt. Ctomsl — 28 mT. YuyeOHas iau-
TEpATypa B OTKPBITOM JOCTYIIE

LlenTpanbHas HayyHast OMOIMOTEKAa UMEHU
H.N. XKeneznoa KoMnbroTepHBIN YNTAIIb-
HBI 3a1 (kab. Ne 144)

Komnbrorepst — 20 mt. Cronst — 39 mt. Wi-fi

[lenTpanbpHas HayuyHas OMOIMOTEKAa UMEHU
H.1. Xene3nosa CripaBoyHo — 6ubmo-
rpaduueckuit oraen (kab. Ne 138)

Komneroreps! — 2 mt. Ctosnel — 13 mt. CipaBo4HbIe
u 6ubnmorpaduyeckre U3aHus B OTKPHITOM JOCTY-
ne Wi-fi

[lenTpanpHas Hay4Hast OMOINOTEKA HIMEHH
H.N. XKene3znosa Xot 2 staxa (3ai Tpa-
JUIAOHHBIX KaTaJIOrOB)

Cronbl — 8 mr. Wi-fi

[lenTpanpHas HaydHast OMOIMOTEKA HIMEHH
H.U. XKene3nosa Otnen GubIMOTEYHOTO
00CTyKUBaHUS TI0 HAMTPABJICHUIO MEXaHH-
KU 1 SHepreTuku (27 yu. kopmyc) Yuranb-
HBIH 3a1 (kab. Ne 202)

Komneroreps! — 4 mrt. Ctosnel — 12 mt. CipaBo4HbIe
u 6ubnunorpaduueckue u3gaHus, yueoHas IuTepary-
pa B otkpbIToM focryrne Wi-fi

[lenTpanpHas HayuyHass OMOIMOTEKA UMEHHU
H.U. XKene3nosa Otnen OMOINOTEUHOTO
00CITyKUBaHUS TI0 HAIIPABIICHUIO TTPHPO-
T000yCTpOHCTBO (28 yu. KopIyc) YueOHbIH
YuTaIBHBIN 31 (Kab. Ne 223)

Kommnsrorepsr — 3 . Cronsl — 15 mr. CnpaBouyHsble
u 6ubnmorpaduyeckue U3gaHus, NEPUOAUKA B OT-
KkpbiToM foctyre Wi-fi

LlenTpanpHast HayyHast OMOIMOTEKAa UMEHU
H.U. XKenesnosa Otaen 6MOIMOTEYHOTO
00CTyKUBaHUS TI0 HAIIPABICHUIO TTPUPO-
n000ycTpoicTBo (29 yu. kopmyc) Hayunbrit
YUTANBHBIN 321 (Kab. Ne 123)

Komnbroreps! — 13 mt. Ctonsl — 45 mt. CipaBo4HbIe
u oubmorpaduieckue u3Ianus, MepuoIuKa B OT-
kpbiTOM foctyne Wi-fi
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Oomexutue Ne8. KoMmuara s caMoIto- TeneBuzop, 1ocka, OOJIBIION CTON Ha 12 YenmoBek,
T'OTOBKHU CTy.]'IBSI

9.1 My3eitHble IITAMMbI MUKPOOPTAaHU3MOB

1. Micrococcus agilis 2. Proteus spp.

3. Bacillus subtilis. 4. Aspergillus fumigatus.

5. Candida albicans. 6. Bacillus mycoides

7. Candida krusii 8. Pseudomonas aeruginosa.
9. Leptothrix ochracea 10.Erwinia herbicola
11.Streptococcus spp. 12.Esherichia coli 3254
13.Exphiala nigra. 14.Esherichia coli M-17
15.Clostridium spp 16.Bacillus spp.
17.Streptococcus Lactis 18.Sarcina flava
19.Azotobacter chroococcum 20.Streptomyces chromogenes
21.Nocardia rubra 22.Saccharomyces cerevisiae
23.Candida kefiri 24.Schizosaccharomyces pombe
25.Rhizopus stolonifer 26.Clostridium butyricum

10. MeTonnueckue PeKOMEHIAUNA CTYACHTAM 110 OCBOCHHUIO T CIHUIIINHbI

Heobxoaumo perymnsipHo mocemath JEeKIMOHHBIE 3aHSTHs, BHUMATEIbHO CIIY-
aTh JIEKTOPa, 00513aTeILHO 3aMMChIBATh OCHOBHBIE MTOJIOKEHUS, TaK KaK JICKIIUNA He-
MHOTO, MaTepuai AaeTcs B Ckarod (popme, HO Ha JIEKIHSIX BCET/Ia MPUBOJATCS Ca-
MbI€ COBPEMEHHBIC JTAHHBIE 110 U3y9aeMOU JUCITUIUIMHE, KOTOPBIX MOXET HE OBITh B
y4yeOHHUKaX.

Nzyuenne mucruminabl « bBuoopraHndeckne arpoXUMHUYECKHE CPEJICTBA M Pe-
TYJISTOPHI POCTa» UMEET P OCOOCHHOCTEH, CBA3AHHBIX MPEXKIE BCETO C TEM, YTO B
TAHHOW JHUCIMIUIMHE aHAIM3UPYIOT CAHUTAPHO-TIOKA3aTelIbHBIE MUKPOOPTaHU3MBI,
KOTOpBIE SIBJISIOTCS yCIOBHBIMU maTtoreHamu. [Ipu paboTe ¢ TaKMMH MUKPOOPTaHHU3-
MaMu TpeOyeTcs MOBBIIIIEHHOE BHUMAHUE U OCTOPOXKHOCTh. JlabopaTtopHbie paboThI
MPOBOJSATCA B CHEIHAIBHO OOOPYIOBAHHBIX MJisi PabOThI C MHKPOOPTaHU3MaMU
y4eOHbIX abopaTopusix. CTyZEHT JODKEH MOCenaTh 3aHITHs B OSJIOM Xayiate, 3HaTh
TEXHUKY O€30MacHOCTH M TpaBuiia pabOThl B MUKPOOHMOJIOTHYECKON JabopaTopuu.
Kaxxp1il CTyIeHT TOJDKEH UMETh CBOE pabodee MeCTO, OCHAIIEHHOE MUKPOCKOIIOM U
HEOOXOAMMBIM 000pYJIOBaHMEM [IJIsi NMPUTOTOBJICHMS mpernapaToB. Pabouee mecTo
CTYJIEHT JOJDKEH COJIepKaTh B YHCTOTE W Topske. PaboTa B MUKpOOMOIOTHUECKON
naboparopun TpeOyeT 0coO00ro BHUMAaHHUSI U aKKYpaTHOCTU. Y4UalllMUCS CaMOCTOS-
TEJIHHO BBIMTOTHACT JIAOOPATOPHYIO padOTy, MOJyUYCHHBIC PE3yJIbTaThl 3aHOCUT B pa-
0ouyro TeTpaap U 3a 10 MUH. 10 OKOHYAHUS 3aHATHS 3allUIIacT paboTy y Mpernoja-
BaTeJIsl.

CamocTtosTenbpHast paboTa CTy/IeHTa, HalpaBJeHHAs HA yriIyOJIeHHe U 3aKpen-
JICHUE 3HAHWM CTYJEHTA, JIOJDKHA 3aKIIF0YaThCsl B MOJATOTOBKE K KaXKIOMY 3aHSTHIO
MyTeM HM3yYEHHsI COOTBETCTBYIOIIUX Pa3/eOB YUYCOHUKOB U MPAKTUKyMa, HE0OXO-
JTUMO TaKXKe 3a[TIOMUHATH JIATHHCKUE HA3BaHUSI MUKPOOPTaHU3MOB.

CamocrosiTenpbHasi paboTa CTYIEHTOB MPEArojiaraeT IMOJb30BaHHE YYEOHO-
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METOJMYECKUMH MaTepualaMi, PEKOMEHJOBAHHBIMU KaK CIIMCOK OCHOBHOM, JOTOJI-
HUTEJIBHOM JIUTEPATyphl U AJIEKTPOHHBIX PECYPCOB
10.1. Buabl 1 popMbI OTPAOOTKH NPONMYUIEHHBIX 3AHATHI

CryneHT, nponyCTUBIIMHN 3aHATHE, 00sA3aH B JBYXHEIENbHBIM CPOK BO BHE-
YPOUHOE BpeEMsl, B COOTBETCTBUU C PACIHUCAHUEM OTPAaOOTOK, BBIIIOIHUTH IPOMYLICH-
Hoe [IP. [l 3TOro HEOOXOAMMO CaMOCTOSITENIBHO MPOpadoTaTh MPOMYLIEHHYIO Te-
My, oTpadoTaTh [IP u 3ammTuth padboTy y nexypHoro npenojasarens. [locie storo
ClIeNIaTh COOTBETCTBYIOIIYIO 3aUCh B JKypHAJIE M0 YYETY OTPAOOTaHHBIX 3aHSATHIA.

[Ipu HEBO3MOKHOCTH OTPAOOTATh 3aHATHE B PEKOMEHIYEMbIE CPOKH, CTYJIEHT
MUIIET KOHCTIEKT U 3alojHsIeT B paboyeil TeTpaau TabauIlbl, OTHOCAIIUECS K IPOIy-
IICHHOH TeMe, 3aTeM 3alluIlaeT padoTy y mpernoaaBaTers.

[IpenogaBaTens Ha3bIBAET CTYNCHTY JaThl MPOMYIICHHBIX 3aHATHI M KOJIWYe-
CTBO TMPOIYIICHHBIX y4eOHBIX YacoB. Ha oTpaboTKy 3aHSATUS CTYAEHT AOJDKEH
SIBUTHCS COIJIACHO PACIIMCAHUIO MpUeMa OTpabOTOK (KOHCYJIbTAIIMI) MpenoiaBares,
KoTopoe umeercsa Ha kadenpe. [Ipu cebe CTyAeHT T0KEH UMETh: BBIJAHHOE EMY 3a-
naHue u padouyro Terpaab. OTpaboTKa CTYAEHTOM MNPOMYLICHHBIX JIEKIUH MPOBO-
JTUTCSL B CIEAYIOUIMX (opMmax: caMOCTOSITEIbHOE HAIHMCAaHUE CTYJEHTOM KpaTKoro
pedepara o TeMe MPOIYIIEHHOHN JIEKIUU C MOCIEIYIOINUM co0ece]0BaHUEM C Ipe-
[10/1aBaTEJIEM; CAMOCTOSITEIbHOE HAIMCAHUE CTYJIEHTOM KOHCIEKTa JIEKLUHU C Toce-
IyIOLIMM coOeceoBaHreM ¢ mpernogaBaresieM. dopma oTpabOTKU CTYACHTOM MPO-
MYIIEHHOW JIEKIIMK BbIOMpaeTcs mpemnoaasareneM. Kak mpasuiio, orpaboTka mpomy-
IICHHOH JIEKIIUW JO0JKHA OBITh OCYIIECTBICHA A0 KOHTPOJIBHOW pabOThl MIIM KOJIIO-
KBHYMa IO COOTBETCTBYIOIIEMY pasneiy ydeOHoi mporpammbl. OTpaboTKa CTyIeH-
TOM TPOIYIIEHHOTO CEMHHAPCKOTO 3aHATHUS TMPOBOJAUTCS B CICAYIOIMUX (PopMax:
HamcaHue pedepara rmo TeMe CeMUHapa C MOCIEeIYIOINM COOeCeTOBAaHHEM C MPETO-
naBareneM (Tema pedepara 0003HAUAETCs MPENOAABATENEM); CAMOCTOSITENIbHAS pa-
0oTa CTyJaeHTa Haj BONPOCAMHM CEMHHApa, C KPaTKUM MX KOHCIEKTHPOBAHHUEM WIIU
cXeMaTtu3aluel ¢ MocienyolIuM codeceloBaHUEM ¢ rpenojaBaTeneM. Popma oTpa-
OOTKH CTYIAEHTOM MPOMYUIEHHOIO CEMHHApPCKOIO 3aHSATHS BBIOMpAETCs MperoiaBa-
TeneM. Eciau mpomnyiieHo npakTHuecKoe 3aHsITHE, TO: CTYACHT NPUXOAUT Ha MPAKTH-
YeCKOE€ 3aHSTHE IO MPOMYIICHHON TeME B CIELMAIbHO BBIACIEHHOE ISl 3TOTO Bpe-
Msi; OH CaMOCTOSITEIbHO BBINOJHSET MPAKTHUECKYIO0 padoTy, peuiaeT CUTyallMOHHbIE
3agaun, ohopMisieT padouyr0 TETpaab W OTBEYACT Ha BOMPOCHI IMPETOJaBATEIs.
[TpomymieHHbIE TPAKTHUECKUE 3aHATHS JOJDKHBI OTpaOaThIBATHCS CBOECBPEMEHHO.
[IpenogaBaTens, cornacHo rpaduky mpuema oTpaboTOK, MPUHUMAET OTPAOOTKY IMPO-
MYIIEHHOTO 3aHATHs Y CTYyJEHTa, JIeJaeT COOTBETCTBYIOIIYI0O OTMETKYy. OTpaboTka
3aCYUTHIBACTCS, €CIM CTYACHT IEMOHCTPUPYET 3aUeTHBIH YPOBEHb TEOPETUUYECKOU
OCBEJIOMJICHHOCTH TIO TIpOMyIieHHOMY Martepuany. CTyAeHTy, MOJydnBIIEMy He3a-
YETHYIO OILIGHKY OTpabOTKa HE 3aCUMTHIBACTCS. 3aUeTHBIA YPOBEHb TEOPETUUECCKON
OCBEJIOMJICHHOCTH 3aKJII0YaeTCs B TOM, UTO CTYJEHT CBOOOIHO OMEPUPYET TEPMUHO-
JIOTHEH, KOTOpas paccMaTpuBajach Ha 3aHSATHH, KOTOPOE MOJUICKUT OTPabOTKE, OT-
BEYAeT Pa3BEPHYTO HA BOIMPOCHI, MOJKpEIUnsisi maTepuan npumepamu. CTyneHTy,
UMEIOLIEMY MPaBO Ha CBOOOIHOE MOCELICHUE 3aHATHH, BbIIaeTCs TpaduK MHIAUBUTY-
aJIbHOM paboTHI.
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11 MeToauyeckue peKOMeHIANMHU MPeNnoAaBaTe/IsiM M0 OPraHu3aIluu
00y4YeHusl M0 TUCIUTITHHE

Jl7iss OCBOCHUSI MPAKTHUECKHUX 3aHSATHH MO JUCHUIUIMHE HEOOXOIUMO JCIUTh
CTYJICHTOB Ha HeOoubInue rpynmsbl (10-12 genoBek) mis obecrieueHusi 6€30MacHOCTH
MIPOBOJMMBIX PAaOOT M MOBBIMICHUS KAYeCTBA OOYICHHS.

C menbio co3manus yCiuoBui st odecniedeHus 3PPEKTUBHOTO UCTIOIB30BaHUS
y49e0HOTO BPEMEHH, JTAHHBIC TPYIIBI HA 3aHATUSIX IEIATCS Ha Opuraapl mo 2-3 4eno-
Beka. Pabora Opuragamu co3daeT YCJIOBHS Ui OJHOBPEMEHHOTO BKIIOYEHHUS B
y4eOHBIN MPOIECC BCEX CTYICHTOB 0€3 MCKIIOYCHUS, MPOUCXOIUT COBMECTHAS TIO-
3HaBaTeIbHAas JACSITENbHOCTD, CO3aETCs cpeia 00pa30BaTENbHOTO OOIICHUS U peat-
3yeTCsl IPUHITUT OOPaTHOM CBSI3H.

12 OcobeHHOCTH pean3auiu TUCIUIIMHBI VISl HHBAJIU/I0B U JIMII C
OrPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

[Tpodeccopcko-nenarorndeckuii CocTaB 3HAKOMUTCS ¢ MCUXOJI0TO()U3UOTIOTH-
YECKUMH OCOOEHHOCTSIMU OOYyYarOIIMXCsl MHBAJIUAOB M JIMI] C OTPAaHUYEHHBIMUA BO3-
MO>KHOCTSIMH 3/I0POBbSI, UHJIMBUIYAJIbHBIMH MPOrpaMMaMy peaOUIUTalluy UHBAJIM-
noB (mpu Hanuuuu). [Ipy HEOOXOAMMOCTH OCYIIECTBISETCS JTOMOJHUTEIbHAS TMO/I-
JIep’KKa MPENoJIaBaHus MCUXO0JIOTAMH, COLMAIBHBIMU PAOOTHUKAMH, MPOLIEAIIUMHU
MOJATOTOBKY ACCUCTEHTAMH.

B cooTBeTcTBUM C METOAMYECKMMHU pekoMeHAanusMu MwuHoOpHayku PO B
Kypce IpenoiaraeTcs UCHoIb30BaTh COLUAIBHO-aKTUBHbIE U pe(IEKCUBHBIE METO-
JIbl 00yUYEeHUS!, TEXHOJIOTMH COLMOKYJIBTYPHON peaOMIuTaluy C LeNbl0 OKa3aHus Io-
MOIIIM B YCTAHOBJICHUH MOJHOIEHHBIX MEXINYHOCTHBIX OTHOIIEHUHN C IPYTUMH CTY-
JEHTaMM, CO3/JaHUU KOM(OPTHOTO MCHUXOJOTMYECKOro KiIuMaTa B CTYJEHYECKOU
rpynne. [loxbop u pa3paboTka y4eOHBIX MaTEpHUAIOB MPOU3BOISATCS C YYETOM
MPEIOCTaBIICHUSI MaTepUalia B Pa3UYHbIX (OpMax: ayuaibHOM, BU3yaIbHOU, C HC-
MOJIb30BAaHUEM CHELUATBHBIX TEXHUUECKUX CPEACTB U MHPOPMALIMOHHBIX CUCTEM.

CornacHo TpeOOBaHUAM, yCTaHOBJIEHHbIM MuHoOpHayku Poccun k mopsiaky
peanu3anuu 00pa30BaTENIbHON JEATEIbHOCTH B OTHOIICHUM WHBAJIWAOB M JIMIL C
OB3, He00X0IUMO UMETH B BUJTY, YTO:

1. uHBanuabl 1 quna ¢ OB3 mo 3peHnto UMEIT MpaBo MPUCYTCTBO-

BaTh HA 3aHATHUSX BMECTE C ACCUCTEHTOM, OKa3bIBAIOIIUM O0ydYaroleMycsi He-

00XO0JIUMYIO TTOMOIIIb;

2. wHBamuabl u ymia ¢ OB3 no ciiyXy UMeroT nmpaBo Ha MCTOJIb30Ba-

HUE 3BYKOYCHJIMBAIOIIEH ammapaTyphl.

[Ipu mpoBeaeHNM MPOMEXKYTOUHOW aTTeCTallMy MO JAUCLUUIUIMHE oOecreunBa-
€TCsl COOI0/IEHUE CIENYIONUX 00X TPEOOBAHMIA:

o MPOBE/ICHUE AaTTECTAIIMKM JIJIi WHBAIWIOB B OJHOW ayJAUTOPUU

COBMECTHO C OOYyYaloIUMHKCS, HE SIBISIOIMMUCS MHBAIMIAMH, €CIU ITO HE

co37aeT TPYAHOCTEH ISl MHBAIMAOB U MHBIX OOYYAIOIIUXCS MPHU MPOMENKY-

TOYHOM aTTECTaIUU;

o OPUCYTCTBUE B ayJUTOPUMU ACCUCTEHTa (ACCHCTEHTOB), OKa3bIBa-

IOLIET0 OOYyYaromMMCsT MHBAJIMAaM HEOOXOAMMYIO TEXHUYECKYIO MOMOIIb C

YU€TOM MX WHAMBUAYAIbHBIX OCOOEHHOCTEH (3aHATh pabouee MECTO, IepeIBHU-

raTtbCsi, IPOYUTATh U OPOPMUTH 33aHKE, OOLIATHCS C IK3AMEHATOPOM);
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o [0JIb30BaHUE HEOOXOIMMBIMHM OOYy4YarOIMMCsl MHBAJIUAAM TEXHHU-

YECKUMU CPEACTBAMHU IIPU MPOXOKAECHUH IIPOMEKYTOUHOU aTTECTALUU C y4e-

TOM UX MUHJIMBUYaJIbHBIX OCOOEHHOCTEN;

o o0OecrieueHre BO3MOYKHOCTH OECHpEIsTCTBEHHOrO J0cTymna 00y-

YaIOIIMXCSl MHBAIMIOB B Ay IUTOPUH, TYaJE€THBIE U APYTUE MOMEIIECHUS, a TaK-

K€ UX NMPeObIBaHUS B YKa3aHHBIX [TOMEILICHUSX.

[To nuCbMEHHOMY 3asBJICHUIO 00YYarOIIErocsi HHBAINAA MPOIOKUTEIbHOCTh
IPOXOXJACHUS HUCHBITAHUS MPOMEKYTOYHOM aTTecTaluu (3adera.) 00ydarommmcs
MHBAJIMJIOM MOKET OBITh YBEJIMYEHA MO OTHOLIEHUIO K YCTAaHOBJIEHHOM IPOJOJIKHU-
TEJILHOCTHU €r0 CIAYH:

o MPOJIOKUTEILHOCTD CJIauyd MCHBITAHUS, MPOBOAUMOIO B IHCh-
MEHHOU Gopme, - He Oosee uem Ha 90 MUHYT;
o MPOJOJIKUTEILHOCTh MOJATOTOBKM 00YYaloIIerocs K OTBETY, MPO-

BOJIMMOM B YCTHOU popme, - He Oosiee ueM Ha 20 MUHYT;

B 3aBucuMoCTH OT MHAMBUIYAIBHBIX OCOOEHHOCTEH, oOydaromuxcs ¢ OB3
VYHuBepcuTeT 00eCreunBaET BHINOIHEHUE CIETYIOUUX TPeOOBaHUM MTPU NPOBEICHUN
aTTeCTalUU:

a. JUISL CIETIbIX:

o 3aJlaHUSl U MHBIE MaTepHalIbl ISl IPOXOXKACHUS MPOMEKYTOUHON
aTTectaluu o(pOpMIIIIOTCS B BHUJIE AJIEKTPOHHOIO JOKYMEHTA, TOCTYIIHOTO C
MOMOILbI0 KOMITBIOTEPA CO CIEUUATU3UPOBAHHBIM IPOrPAMMHBIM OOecreye-
HUEM ISl CJIETBIX, JTMO0 3aYUTHIBAIOTCA ACCUCTEHTOM;

o MMCbMEHHbIE 3aJJaHUsl BBIMOJHAIOTCS O0y4arolUMHCS Ha Oymare
penbedHO-TOUeUHbIM pU@TOM bpaiinsg win Ha KOMIbIOTEPE CO CHEIUATU3U-
POBaHHBIM MTPOrPAMMHBIM 00€CIIEUEHUEM JJIsl CIIETIBIX, TU00 HAAUKTOBBIBAIOT-
Csl aCCUCTEHTY;

o Ipu HEOOXOAMMOCTH O0Y4YarOIUMCS MPEJOCTABISAETCS KOMIUIEKT
NUCHbMEHHBIX MPHUHAJJIKHOCTEH M OyMara Juis mUchbMa pesibe(PHO-TOUEUHBIM
mpudTom bpaiinsg, KOMIBIOTEp CO CHEUATM3UPOBAHHBIM MPOTrPAMMHBIM
oOecIICYeHUEM IS CIICTIBIX;

b. IUTSL CITA00BUIALIMX

° 3aJlaHUsl U WHBIC MaTepHalbl JUIs Ccladd 3adera o(OpMIISIOTCS
YBEIIMYCHHBIM TIPU(TOM;

° obecrieunBaeTCs WHIUBUAYATbHOEC PAaBHOMEPHOE OCBEIICHHWE HE
MeHee 300 Jrokc;

° IpA HEOOXOJIUMOCTH OOYYArOIIMMCS TPEAOCTABIISCTCS YBEITUIH-

BAIOIIEE YCTPOMCTBO, JIONMYCKAETCA  MCIOJB30BAHUE  YBEJIMYMBAIOIINX
YCTPOMCTB, UMEIOIIUXCS Y 00yUaOIINXCS;
C. JUTSL TIIYXUX U CJIa0OCIBIIIAIINX, C TSKEIbIMU HapyUIEHUSIMU pe-

qu:

o0ecrieunBaeTcsl HaJIM4YMEe 3BYKOYCHJIMBAIOLIEH amnmapaTypbl KOJUIEKTHBHOIO
MOJIb30BaHUs, MPU HEOOXOIUMOCTH OOYYAIOUIUMCS MPEIOCTABISICTCA 3BYKOYCHIIH-
BAIOLIAs aImaparypa MHAMBUAYAJIbHOIO MOJb30BaHNUs;

0 UX JKEJIAHHUIO MCTIBITAaHHSI POBOSATCS B MUCbMEHHOMN (opMe;
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d. s M ¢ HapyHICHUSIMH OMOPHO-JBUTATENLHOTO ammapara (Ts-

KEJBIMA HapYIICHUSMHU JBUTATENbHBIX (DYHKIMH BEPXHUX KOHEUHOCTEH WIIH

OTCYTCTBHEM BEPXHUX KOHEUHOCTEH)

J MUCbMEHHBIC 3a/1aHUS BBIMOIHAIOTCS OO0YYaIOIIMMUCS Ha KOMITb-

I0TEpE CO CHEIMATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CIIEUCHUEM HIIM HAIUKTO-

BBIBAIOTCSI ACCHCTEHTY;

o 0 UX JKEJIAaHUIO UCTIBITAaHUs MIPOBOJISATCS B YCTHOM (popme.

O HeoOxoammMocTu o0ecreYeHns CTeUraabHbIX YCIOBHM NIl IPOBEACHUS aT-
TECTAlMU O0YYArOIIUICS TOJKEH COOOIIUTh MUCbMEHHO He Tmo3aHee, yeM 3a 10 qHei
70 Hayana arrectanuu. K 3asBIeHHUIO MPUIATaloTCsl JOKYMEHTBI, OATBEPKAAIOIIHE
HaJm4yue y oOydaromierocs MHIUBUAYaIbHBIX 0COOEHHOCTEH (TMPH OTCYTCTBUM yKa-
3aHHBIX JIOKYMEHTOB B opranuzanuu). [Ipu HeoOxoaumocTu mjig oOydarommxcs ¢
MHBAJIMIHOCTHIO IIPOLEAYpa OLIEHUBAHUS PE3YJIbTaTOB 00YUEHUS MOYKET IPOBOAUTD-
Csl B HECKOJIBKO 3TaIloB.

IIporpammy paspadorayu ct. npen. /[.B. CHernpes
«14» nrons 2022 r.

K.0.H., jorieHT O.B. Cenunxkas
«14y urons 2022 r.
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PELLEH3USA
Ha padouyro nporpamMmy aucuuiinabl b1.B.06 «MeToabl OoneHKH OMOoJIOTHY e-
CKO#l AKTUBHOCTH II0YB CEJIbCKOX03ICTBEHHbIX YIOAUi»

OIIOII BO mno wnampasjenuio 35.04.03 ArpoxumMusi ¥ arpono4yBoBeleHHe
HAIPaBJICHHOCTH «ATPOXMMCEPBHC U OIICHKAa Ka4eCTBA CEJIbCKOXO3SMCTBEHHOM
MPOTYKITAM

Mocunoit Jlrogmunoit BnamgumupoBHoii, mpodeccopom kadeapsl SKOIOTUU
®I'bOY BO PI'AY — MCXA umenu K.A. TumupsizeBa, JOKTOPOM OHOJOTHYECKHX
HayK (Jayee 1o TeKCTY PEIeH3EHT), MPOBEACHA PEIeH3Us paboUeii MpoTrpaMMbl JTUC-
LUUIIMHBL «MeTOo1bl OLIEHKH OMOJOTMYECKON aKTUBHOCTU MOYB CEIbCKOXO03AiCTBEH-
HbIX yroauii» OITOIT BO no nanpasnenuto 35.04.03«ArpoxumMusi U arporno4BoBeie-
HUE», HAMPABICHHOCTH «ATPOXMMCEPBHUC M OLIEHKA KAayeCTBA CEIbCKOXO3AiCTBEH-
HOU mpoaykuuu»(Maructparypa), pazpadorannoit B ®I'bOY BO «Poccuiickuii ar-
papsbiii  yauBepcuteT — MCXA umenu K.A. TumupszeBa», Ha kadeape MUKpOOHO-
jJorum U uMMmyHosiorun (paszpabotunk — Cenuukass Onbra BaneHTHHOBHA,
3aB.Ka(epoil MUKpOOMOJIOTUM M MMMYHOJIOTUH, KaHIUAAT OMOJOTMYECKUX HayK,
noueHt, Cuerupes J[.B. crapmmii npenonaBarens kadeapbl MUKpOOUOJIOTUU U UM-
MYHOJIOTHH).

PaccMoTpeB npeacTaBieHHbIE Ha PELIEH3UI0 MaTEePUAIIbl, PEEH3EHT MPUILET K
CJIEIYIOLIUM BBIBOJAM:
1. [IpenbsiBinenHas paboyas mporpamma JUCHHUIUIMHBL «MeTo/abl OLIEHKU OHo-
JIOTUYECKOM aKTHMBHOCTH TMOYB CEJIbCKOXO3SMCTBEHHBIX YroJui» (Hajiee Mo TeKCTy
[Iporpamma) coomseemcmsyem tpeboanusim OGI'OC no Hanpasnenuto 35.04.03 Ar-
POXMMHS U arporOYBOBECHHE.

2. [Iporpamma codeporcum Bce OCHOBHBIE pa3fieibl, coomseemcmeyen TpeOoBa-
HUSIM K HOPMATUBHO-METOIMYECKUM JOKYMEHTAM.
3. [Ipeacrasnennas B Ilporpamme axmyanvrocms yaeOHOW TUCHUIIIUHBI B paM-

kax peanmuzanuu OIIOIT BO me noonesxcum comnenuro — MACUUTUIINHA OTHOCHUTCS K
qyacTH, popMUpyeMoin yuacTHUKaMu oOpa3oBaTenbHbIX oTHOomeHu! — b1.B.06.

4, [IpencraBnennsie B [IporpamMmme yeru NUCHUIUIMHBI COOMBEmMCcmayonm Tpe-
ooBarmsim OI'OC nampasnenus 35.04.03 Arpoxumus u arponouBoBefieHne. B coot-
BeTcTBUM C [Iporpammoii 3a muctumianHON «MeETOobl OLIEHKH OMOJIOTUYECKOW aK-
TUBHOCTH TIOYB CEJIbCKOXO3SMCTBEHHBIX YIOJIUil» 3aKperyieHbl | yHuBepcalibHas u 4
npodeCCUOHANIBHBIX KoMMeTeHInu. Jucuummiria «MeToabl OIeHKH OMOJIOrMYecKOn
aKTUBHOCTH TIOYB CEJIbCKOXO3SMCTBEHHBIX YTOJUi» W mpeactaBieHHas [Iporpamma
cnocobHa peanuzosams UX B 00BABICHHBIX TPEOOBAHUSX.

5. Pe3ynbraThl 00ydeHus, npeacrapieHHbie B [[porpamMe B KaTeropusx 3HaTh,
YMETh, BIQJACTh CcOOmeemcmayionm Crlelu(puKke U COAEPKaHUIO AUCIUIUIMHBI U Jie-
MOHCTPUPYIOT BO3MOKHOCTh TIOJTYYEHUS 3asBJICHHBIX PE3YIbTATOB.

6. O6mast Tpy10EMKOCTh «MeTo bl OTICHKH OMOJIOTUYECKONH aKTUBHOCTH TIOUYB
CEJIbCKOXO3SICTBEHHBIX YTOJUIY) COCTABISET 2 3a4ETHBIX eIMHUIIBI (72 Jaca).
1. Nudopmariys 0 B3aMMOCBS3M U3yd4aeMbIX JUCIHUIUIMH U BOIIPOCAM HUCKITIO-

YeHUsl TyOIupOBaHUs B COACPKAHUU TUCIUIUINH coomeemcmeyen NeUCTBUTEIIBHO-
ctu. JlucoumanHa «MeToanl OLIEHKH OMOJIOTMYECKOM aKTHUBHOCTH IIOYB CEIBCKOXO-
3SIMCTBEHHBIX yroAui» B3auMocBsizaHa ¢ Apyrumu aucuuiumHamu OIIOIT BO wu
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VYuebHoro miana mo HampaBieHuto 35.04.03 ArpoxumMusi ¥ arponoydBOBEEHUE U
BO3MOYKHOCTh JTyOJIMpOBaHUSI B COJEPKAHUM OTCYTCTBYET. J[MCIMIUIMHA HE Tpey-
CMaTPHUBAET HAJIMYUE CIEIHUAIbHBIX TPEOOBAHUI K BXOJHBIM 3HAHUSM, YMEHUSM U
KOMITETEHIIUSIM CTY/ICHTA, XOTS MOXET SIBJISITHCS MPEAIISCTBYIONICH /ISl Crielnab-
HBIX, B TOM 4Hciie Mpo(hecCUOHATbHBIX AUCIMIUIMH, UCTIOIB3YIOMNUX 3HAHUS B 00Ja-
CTM MHUKPOOHOJOTMU B MPO(EeCCUOHATBHOM NEATEIbHOCTH Marucrpa Mo JaHHOMY
HaIPaBJICHUIO MOJATOTOBKHU.

8. [IpencraBnennas I[Iporpamma npeamnosiaraet UCMoOIb30BaHUE COBPEMEHHBIX
o0pa3oBaTeNbHBIX TEXHOJOTHH, MCTIOIB3YEMbIE MPU PeATU3alNK Pa3TUIHBIX BHIOB
yueOHOUM paboThl. DOpMBI 00pa30BATEIbHBIX TEXHOJOTUNA CcOOmeemcmayom Crelu-
(bUKe TUCIUTUTAHBI.

Q. [Iporpamma gucuUIUIMHBL «METObI OIIEHKH OMOJIOTUYECKOW aKTUBHOCTH
MOYB CEJIbCKOXO3SIMCTBEHHBIX YTOJWi» MPEANOJaracT 3aHATHUS B WHTEPAKTUBHOU
dbopme.

10. Bungl, conepxkanue u TpyJI0EMKOCTh CAMOCTOSITEIbHON PabOThI CTY/IEHTOB,

npenacrasieHnbie B [Iporpamme, coomseemcmeyom TpeOOBaHUSM K MOJATOTOBKE BbI-
MyCKHUKOB, conepxamumcs Bo ®I'OC BO nanpasnenus 35.04.03 Arpoxumus u ar-
PONIOYBOBE/ICHUE.

11. [IpencraBnennsle u onucanHbie B [Iporpamme Qopmbl mexyweri olleHKU
3HaHMI (ompoc, Kak B (opMe 00CYXIEHHs OTAEIbHBIX BOIPOCOB, TAK U y4acTHE B
ayJIMTOPHBIX 33JIaHUAX), coomeemcmayom cneuuuKe JTUCUUIUIMHBL U TPeOOBaHUSAM
K BBIITYCKHUKAM.

12. dopMa NPOMEXKYTOYHOTO KOHTPOJI 3HAHHMM CTYAEHTOB, MPEyCMOTPEHHAS
[Tporpammoii, ocymiecTBisieTcst B hopMe dK3aMeHa B 3 CEMECTpPE, YTO COOMmeEemcmas)-
em CTaTycy AUCUUIUIMHBI, KaK JUCLMIUIMHBI BApUATUBHOM YacTH y4eOHOIro LMKIIA —
b1.B.06 ®I'OC nanpasnenus 35.04.03 ArpoxuMus U arpOIOYBOBEICHHUC.

13. dopMbl OLICHKM 3HAHUH, NpescTaBiieHHble B [Iporpamme, coomgemcmeyrom
cnenupuKe TUCIUILIMHBI U TPEOOBAHUSM K BBIITYCKHHKAM.
14. YueOHo-MeToauveckoe obecredeHrne AUCIUIUIMHBI MPECTABICHO: OCHOB-

HOU JUTEpaTypoii — 6 UCTOYHUKOB, JOMOTHUTEIBHON JIUTEPATypoil — 4 HauMEeHOBa-
HUsA, U coomseemcmayem TpeboBanusiMm ®I'OC nanpasnenus 35.04.03 Arpoxumus u
arporo4YBOBE/ICHHUE.
15. MarepuanbHO-TEXHHUYECKOE OO0ECIeUeHUe IUCIUIUIMHBI COOTBETCTBYET CIIe-
nrduke AUCHUITUHBI « METO bl OIEHKU OUOJIOTUYECKON aKTUBHOCTH TTOYB CEJIbCKO-
XO035IMCTBEHHBIX YTOAMI» U 00ECreYrBaeT MCIOIb30BaHUE COBPEMEHHBIX 00pa3oBa-
TEJbHBIX, B TOM YHCJIE UHTEPAKTUBHBIX METOJIOB O0YUCHUS.
16. Meroauueckne peKOMEHIAIMU CTYJIEHTaM W METOJIMYECKHE PEeKOMEHIAIuu
MPEnoIaBaTesisiM 10 OpraHu3auy oOy4eHHs 0 NUCLUIUIMHE JAI0T MPEACTaBICHUE O
crenuduke oOydeHus Mo AUCHUIIINHE «METOoIbl OIEHKH OHMOJIOTHYeCKON aKTHUBHO-
CTH IIOYB CEIbCKOXO3IMCTBEHHBIX YTOIUI.
OBIIUE BBIBOJAbI

Ha ocHOBaHMM NpPOBENEHHOIN PELIEH3UH MOYKHO CIIEJaTh 3aKJIIOYEHHUE, YTO Xa-
pakTep, CTpYKTypa H coaepx aHue padouel mporpaMmbl «MeTo bl OTICHKH OMOJIOTH-
YECKOM aKTHMBHOCTH MOYB CEJIbCKOX03icTBEHHBIX yrogui» OITOII BO nmo Hampas-
nenuto 35.04.03 Arpoxumusi U arpornoyBOBE/IEHUE, HAIPABICHHOCTU «ArpoXumMcep-
BHUC M OIIEHKA KayeCTBa CEJIbCKOXO3AMCTBEHHOW MpOoayKuum» (KBanudukauus (cte-
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MIeHb) BBITYCKHUKA — MarucTp), pazpaboTtanHas CT. npern. Kadeapbl MUKPOOHOJIOTUU
u ummyHosioruu, CaerupeBsiM J[. B, u gouentom kadeapbl MUKpOOMOIOTUNA U UM-
myHosorun Cemuikoit O.B.., cootBercTByeT TpeboBanusm OI'OC BO, coBpemen-
HBIM TpeOOBaHUSIM HSKOHOMHUKH, PBIHKA TpyAa M TO3BOJUT TpH €€ peanau3aluu
YCHEIIHO 00ecTeunTh (POPMUPOBAHKE 3asIBICHHBIX KOMITETCHIIH.

Peniensent: Mocuna Jlronmuiia BiaagumupoBHa 1.0.H., mpodeccop kadeapsl
sKosnoruu Poccuiickoro rocygapcTBeHHOro arpapHoro yausepcurera — MCXA um.
K. A. Tumupszea (PITAY-MCXA um K. A. Tumupsszena «17» urons 2022 r.
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