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Annomauusn

Paboueit mporpaMMbl TUCITUTLTMHBI

b1.B.JIB.04.02 «MeToib1 MUKPOOHOJIOTMYECKON peMearaIiimy A MOATOTOB-
Kku MarucTpa mo HanpapieHnto 05.04.06 Dxonorust U MpupoI0TOIBE30BaHNE, HATIPAB-
JICHHOCTH (MpouIb): DKOIOTUUECKUH MOHUTOPUHT U MPOECKTUPOBAHUE

eab ocBOeHUs TUCHUIUIMHBI: «MeETOIbl MUKPOOMOJIOrMYECKON peMe/na-
WY SBISIETCS (POPMUPOBAHUE Y CTYJECHTOB KOMIUIEKCA MPOodhecCuOHATBHBIX U YHU-
BepCaJIbHBIX KommeTeHmi (umuaukaTopbl): YK-1.2; VK-2.2; VK-2.3; I1Koc-3.2;
[1Koc-3.3 obecneunBaromux (GopMHPOBaHUE COBPEMEHHBIX IIPEJACTaBICHUM 00
YPOBHE Hay4YHBIX JTOCTHKEHHUH B 00JaCTH peMeIUalMK U €€ POJIU JIJIsl PEIICHUS TTPU-
POIOOXPAHHBIX MEPOIIPUATHIA.

3agaun JUCIUIIINHBL:

» U3YyYUTh TEOPETHUYECKHE OCHOBHI OMOpeMeaualliu, MpOILEecCOoB MeTabo-
JM3Ma aHTPOTIOTEHHBIX TOKCUKAHTOB B JKUBBIX OPraHU3MaXx;

» O03HAKOMHTH C OMOpEMETUAITMOHHBIMH TEXHOJIOTHSIMH, TTPHUMCHICMBIMU
B Pa3IMYHbBIX CPEax;

» 0003HAYHTH MTPAKTUKY OMOpEMENAIIH, OCHOBHBIC KPUTEPHH OUYHCTKH;

» TIPOJIOJDKUATH (DOPMUPOBAHKME CHCTEMHOTO MBITIUICHHSI, IOHUMAaHUs OHO-
c(hepHBIX MPOIECCOB U MEXaHW3MOB BO3HUKHOBEHHSI YCTOMYUBBIX CBSI-
3eM MEXIYy KMUBOM M HEKUBOW IPUPOJION, HABBIKOB CAMOCTOSTEIBHOU
AHAJTUTHYECKOU paboThI;

» (GOopMHPOBAaTh KOMITETECHIIUH, COOTBETCTBYIONIUE YPOBHIO TOJITOTOBKH
OakanaBpoB TUISt Hay4YHO-UCCJIEA0BATEIbCKOM u Hay4HO-
IPOU3BOJICTBEHHOM AESATEIBbHOCTH.

MecTo aucuMmiiMHbl B y4eOHOM miaHe: JucuummiamHa «MeToasl MUKpO-
OMOJIOTMYECKOM peMenualiiu» BXOJUT B TNEpedYeHb JUCIHUIUIMH 10 BBIOOPY
b1.B.JIB.02, nucuuruiriHa ocBauBaeTcs B 4 ceMecTpe.

TpeboBanus Kk pe3yjbTaTaM 0CBOEHMS JUCHMILUIMHBI: B PE3yJIbTaTe OCBOE-
HUS JUCUUIIIUHB (POPMUPYIOTCS CIEIYIONINE KOMIIETEHIIMU (MHIUKATOPHI KOMIIe-
teanuit): YK-1.2; VK-2.2; VK-2.3; I1Koc-3.2; [1Koc-3.3

Kparkoe cogep:xanue IuCHUNINHBI:

O6bem muctummael b1.B.J[B.04.02 «MeTtoasl MUKpOOHOIOTHYECKOU peme-
JIAAIMI» COCTABJISIET 3 3a4€THBIX eauHullbl, Bcero 108 yacos, u3z kotopsix 36,35 co-
CTaBJIICT KOHTaKTHasi paboTa oOyuaromierocsi ¢ npemnojaparesiem (12 yacoB 3aHATHS
JICKIITMOHHOTO THUIa, 24 yaca MpakTU4Yeckue padoThl W3 HUX 4 Yaca MpaKTHYecKas
MoATOTOBKA), 71,65 Waca cocTaBisieT caMOCTOsITeNbHasi pabdora oOydaromierocs (B
T.4. BKIO4Yass 9 4YacoB NOATOTOBKY K 3a4eTy C OULEHKoW). JIucuuminHb
b1.B./IB.04.02 «MeTtoapl MUKPOOUOIOTHYECKON peMeIUaIliny YUTACTCS CTYACHTaM
2-T0 Kypca Maructparypbl MHCTUTyTa Menuopanuu, BOJAHOTO XO3SUCTBA U CTPOHU-



tenbcTBa uMeHu A.H. KoctskoBa PTAY-MCXA um. K.A. TumupsizeBa. 9To onpas-
JAHHO, TaK KaK CTYJIEHTHI YK€ UMEIOT HEOOXOIMMYIO JIJIi OCBOSHUS HOBOTO MaTepH-
ana teopeTudeckyro 0azy. CTpykTypa cojepxkaHus yueOHOW AUCHUILIMHBI BKIIOYAET
TaKue JUAAKTUYECKUE €IUHUIIbI, KaK Pa3/Ieibl U TEMBI:

Paznen 1. OcHOBHBIE METO/IbI OOHAPY>KEHUS U U3YUYEHUSI MUKPOOPTAHU3MOB.

Tema 1. O6mue TpeGoOBaHMS K OpraHU3aIMU padoT ¢ MUKpoopranuzMamu. OToop u
MOATOTOBKA MOYBEHHBIX 00PA3I0B I MUKPOOMOJIOTMYECKUX UCCIICIOBAHMIA.

Tema 2. KommyecTBEHHBIN y4€T MUKPOOPTaHU3MOB C TOMOIIBIO MUKPOCKOIHH

Tema 3. BI)II[CJ'ICHI/IC H y4CT IMOYBCHHBLIX MHUKPOOPIaHU3MOB Ha IMHUTATCIBbHBIX CPC-
Jax.

Tema 4. MeTtoasl uieHTU(UKAITUA MUKPOOPTaHU3MOB.

Paspnen 2. Metonab!l ucciiefoBaHust OMOJIOTMYECKON aKTUBHOCTH ITOYB.

Tema 5. Meroasl omnpeacieHUsT OMOJIOTMYECKOW AaKTUBHOCTH IIOYB Ta30BO-
XpoMaTorpaduuecKuMHU METOIaMH.

Tema 6. Metoapl onpeiesieHUs MUKPOOHON OMOMAcChl B ITOYBE

Tema 7. MGTOI[BI HN3YUCHUA (1)I/ISPIOJIOI“I/I‘-I€CKI/IX BCIICCTB B IIOYBC.

Tema 8. MeTonpl onpeaeneHusi BUAOBOrO U (DYHKIIMOHAJIBHOTO pa3HOOOpa3us Moy-

BEHHOT'O MUKPOOHOI'O COOOIIEeCTRA.

OO01masi TPy10€eMKOCTh AMCUUILIMHBI: cocTaBisgeT 108 4. (3 3au. en.).
IIpoMekyTOUYHBII KOHTPOJIb: IIPOBOAUTCS B (hopMe 3aUeTa C OLICHKOM

1. Ilesu ocBOeHUS AUCHUILJINHBI

Heab aucmunanabl — MeTo/1bl MUKPOOHOJIOTHYECKON peMearaliumy sBIsieTCs
dbopmMupoBaHUe Yy CTYAEHTOB KOMIUIEKCAa MNPO(PECCHOHATBHBIX M YHHBEPCATbHBIX
koMmriereHui (uaaukatopel). YK-1.2; VK-2.2; VK-2.3; T1Koc-3.2; [1Koc-3.3 obGec-
neYnBaomux (GOpMUPOBAHUE COBPEMEHHBIX TNpECTaBIeHNN 00 ypOBHE HAy4YHBIX
JTOCTIKEHUM B 00JAaCTH peMeIuallid U €€ POJU IS pelieHUs] MPUPOIOOXPaHHBIX
MEPOIPUATUH.

3ajaum TUCUMIIMHBI:

» W3Y4YUTh TCOPETUYCCKHE OCHOBBI OMOpEMEIHAIlNH, MPOIIECCOB MeTado-
JM3Ma aHTPOMOTEHHBIX TOKCUKAHTOB B )KUBBIX OPTaHU3MaX;

» O03HAKOMHTH C OMOpEeMEeTUAIlMOHHBIMH TEXHOJIOTUSIMH, MPUMEHSIEMbIMU
B Pa3JIMUHBIX CPEaX;

» 0003HAYUThH MPAKTUKY OMOpEMEIUAINH, OCHOBHBIC KPUTEPUU OUNUCTKHU;

» TIPOJIOJDKUTH (DPOPMUPOBAHKME CHCTEMHOTO MBIIIUICHHUSI, IOHUMaHUs Ono-
c(hepHBIX MPOIECCOB U MEXaHW3MOB BO3HUKHOBEHHSI YCTOWUYUBBIX CBSI-
36l MEXIY KMBOW W HEKMBOW MPUPOJON, HABBIKOB CAMOCTOSITEIIbHOU
aHAJTUTHYECKOU paboThI;



» (opMupoBaTh KOMIIETEHIINH, COOTBETCTBYIOIINE YPOBHIO TMOJITOTOBKH
OakanaBpoB TUISt Hay4YHO-UCCJEA0BATEIbCKOM u Hay4HO-
MIPOU3BOJICTBEHHOM JESATEILHOCTH.

2. MecTo TUCHUILIMHBI B y4e0HOM Npouecce

Hucruminaa «MeToibl MUKPOOHOJIOTUYECKON peMeIualun» BXOAUT B Mepe-
yeHb auciuiummH 1o BeiOopy b1.B.JIB.02. Peanuzamms B aucumruimHe «MeToabl
MUKpoOHosoruyeckon pemeauarun» TpedoBanuit ®I'OC BO, OIIOII BO ocy-
HIECTBJISIETCS B COOTBETCTBUU ¢ Y4eOHBIM IJIaHOM 10 HampasiieHuto 05.04.06 Dko-
JIOTHSI U TIPUPOJIOTIOIB30BAHUE, HAPABIECHHOCTD (MPO(HIib): DKOIOTUUECKUN MOHU-
TOPUHT U IPOECKTUPOBAHUE

JucrummHa «MeToasl MHUKPOOHOJIOTHYECKON peMenuanuny OCHOBBIBACTCS
Ha 3HAHUSAX, MOJYYECHHBIX IPU U3YYEHUU NUCUUIUIMH: «MeTOauYecKrue OCHOBBI KO-
JIOTUYECKOM 3KCIIEPTU3BI U OLICHKH BO3JECHCTBUS HA OKPYKAlOILLyto cpenay», «CoBpe-
MEHHBIE METO/Ibl HHCTPYMEHTAJIBHBIX UCCIEAOBAHUIN B 3KOJIOTUU U MPHUPOIOTOJIB30-
BaHUMN», « METO0I0TUSI OPTAHU3ALNH U IPOBEACHUS HAYYHBIX UCCIIEIOBAHUI»

OcoOEHHOCTHIO JUCHUUIUIMHBI SIBJISAETCS €€ HAIMpPaBIICHHOCTh Ha peaM3alluio
CTYJICHTaMH{ TOJYYEHHBIX 3HAHUM B MPAKTUUYECKOU NESITEIBHOCTH, (HOPMUPOBAHUU
COBPEMEHHOT'O MUPOBO33PEHUSI 0 MUKPOOUOIOTHUYECKUX Mpolieccax, MPOTEKAOIINUX B
arpocdepe, 0 METo/1ax UCCIeI0BaHUs OMOJIOTMYE€CKOM aKTUBHOCTH TOYB.)»

OCOOEHHOCTBIO AUCIUIUIMHBI SIBIISIETCS TO, YTO OHA TECHO B3aMMOCBS3aHa CO
BCEMU JUCUUIUIMHAMM MAaTEMATHYECKOIO U €CTECTBEHHOHAYYHOTO LUK/ MOJATOTOB-
ku 1o HanpasieHuto 05.04.06 DkoJorus U NpUPOI0NOIb30BAHUE

PabGouas nporpamma AUCHUIIIMHBI «MeTOoAbl MUKPOOHOJOTMYECKON pemMena-
AW JJ1s1 UHBAJIUOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0pPOBBSI pa3pada-
THIBACTCS UHAMBUIYAIBHO C YYETOM OCOOCHHOCTEH MCUXO(PU3MUECKOTO Pa3BUTHS,
WHIUBUTyaJIbHBIX BO3MOKHOCTEH U COCTOSIHUSI 37I0POBBSI TAKMX 00YyJarOITUXCS.

B ciyyae BO3HMKHOBEHHS HEOOXOIWMOCTH OOYYEHUS JIUI[ C OrPAaHUYCHHBIMU
BO3MO>KHOCTSIMU 3JI0POBbSI B Y HUBEPCHUTETE U MPEAYCMATPUBAETCS CO3/IAHUE CIEIH-
IBHBIX YCJIOBHH, BKJIIOYAIOIIUX B CceOsl MCIOIB30BaHUE CIEIMATIBHBIX 00pa3oBa-
TEJIbHBIX MPOTrPaMM, METOJIOB BOCIIUTAHUSI, TUJIAKTUYECKUX MaTEPHUAJIOB, CIElHalb-
HBIX TEXHUYECKUX CPEJICTB 00YUYEHHUs] KOJUIEKTUBHOTO M WHIUBHUAYAJIbHOIO TOJIH30-
BaHUS, MPEIOCTABJICHUE YCIYT aCCUCTEHTa (MMOMOIIHMKA), OKa3bIBAIOIIETO O0yYaro-
IUMCSI HEOOXOUMYIO TEXHUYECKYIO TIOMOIIlb, POBEACHUE IPYIINOBBIX U UHIUBHUTY-
ATBHBIX KOPPEKIMOHHBIX 3aHATHI, 00ECIIeYeHUE JIOCTYIA B 3[]aHUs Y HUBEPCUTETA U
JIpYTUE YCIOBUS, 0€3 KOTOPHIX HEBO3MOXKHO WJIM 3aTPYIHEHO OCBOCHHME 00pa3oBa-
TEJBHBIX TPOTPAMM O0YYAIOIIMMHUCS C OTPAHNYCHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI.

[Ipy monydeHuM BBICIIETO OOpa30BaHUS OOYUYAIOIIUMCS C OTPAHUYCHHBIMHU
BO3MOXXHOCTSIMU 3/IOPOBBSI MPEIOCTABIISIIOTCS OecIylaTHO yuyeOHas JuTepaTrypa, a
TaKXe YCIYT'y CypJONEePEBOIIMKOB U TU(IOCYPAOTIEPEBOTUUKOB.



C yueTroMm 0coObIX MOTpEeOHOCTEH 00YUYaAIOIUMCSI C OTPAaHUYECHHBIMUA BO3MOMXK-
HOCTSIMU 3JI0POBbsI 00€CIIEUNBACTCS TPEIOCTABICHUE YUEOHBIX, JCKIIMOHHBIM MaTe-
pHUAJIOB B AJIEKTPOHHOM BHJIE.

JlucuuiuinHa sIBJISIETCSI HAYKOEMKOW M KOMIUIEKCHOM, TpeOytolled 3HaHui 1o
MUKpPOOHOJIOTUH, MATEMATHKE, TOYBOBEICHUIO, arPOXUMHUH U SKOJIOTUH.

Pabouas mporpamma aucrurmiunabl Jucuurmummaa b1.B.JIB.04.02 «MeTtoapl
MUKPOOHOJIOTUYECKON peMeIhalliiy Pealn3yeTcss Ha PyCCKOM SI3bIKE C MPUMEHEHH-
em 20 u JIOT.

B o0yuenuu ¢ npumenennem D0 u JJOT ucnonb3yrores Cienyronme OpraHu-
3aI[MOHHBIE ()OPMBI YUEOHOU AESTETLHOCTH:

* JICKIIUS;

* KOHCYJIbTaIUs;

* tabopaTopHas paborta;

* caMOCTOsITeIbHAsl BHEAyAUTOpHAs paboTa

ComnpoBoxaeHNE NPEIMETHBIX AMCTAHIUOHHBIX KYpPCOB MOJKET OCYILECTB-
JSITHCS B CICAYIONIUX PEeKUMAaX:

* TecTupoBanue on-ling;

* KOHCyJbTaIuu on-line;

* IPEI0CTABICHUE METOANYECKUX MATEPUATIOB;

* conpoBoxkieHue off-line (mpoBepka TecToB, KOHTPOJIBHBIX Pa0OT, pa3IUYHBIC
BH/JIbI TEKYILIETO KOHTPOJIS U IIPOMEKYTOUHOM aTTECTAIUN ).

KoHTposb 3HaHMI CTYZEHTOB MPOBOAUTCS B (hOpME TEKYIIEH U MPOMEKYTOU-
HOM aTTECTaLNH.

Tekyias aTrecTanusi CTyICHTOB — OII€HKA 3HAHUM U YMEHUW MPOBOJUTCS TO-
CTOSTHHO Ha MPaKTUYECKUX 3aHITHUSAX C MTOMOIIBIO OMPOCOB, TECTOBBIX 3aJaHUM, KOJI-
JIOKBUYMOB, OIIEHKH CaMOCTOSATEIbHON PabOThl CTYJIEHTOB U CPOKOB C/IAaud BBIMOJ-
HEHHBIX PaboT, a TaKKe Ha KOHTPOJIHHOW HEJEe.

ATTecranus CTyACHTOB MPOBOAUTCS B (popMe 3auera C OLIEHKOW MO JIMCIIHU-
TUJTUHE.

3. IlepeyeHb NJIAHUPYEMBIX Pe3y/bTATOB 00y4eHUsl 0 JUCHUILIIIMHE,
COOTHECEHHBIX C IVIAHMPYEMBIMHU pe3yJIbTATAMHU 0CBOEHHsI 00pa30BaTeIbHOM
NPorpamMmsblI

N3yuenne naHHON y4eOHOM MUCHMIUIMHBI HAMpaBJiICHO Ha (OpPMHUpPOBAHUE Y
o0yyJaroumxcsi KOMIeTeHIMH, Npe/ICTaBIEHHbIX B Tabnuile 1.



TpeOoBaHus K pe3yibTaTaM 0CBOCHHS Y4eOHOM TUCUMILIMHBI

Tabmuma 1

= B pe3yabTarte ny4eHus y4eOHO M CUMILNIMHBI 00y4arommecs
o = OJIKHBI:
g = Copep:xanue A
Ne o 9 NuaukaTopbl KoMIle-
= 5 KOMIIEeTCHUUH .,
o/m| = 2 e TeHIUH
= S (nsm eé yacrTm) 3HATH yMeThb BJIA/IeTh
S
=
CnocobeH ocy-
COOTHOCHTB pa3-
HIECTBJISITH KPUTH- YK-1.2
. HOpPOJHBIC SIBJIE- | HABBIKAMH COOTHOCHUTH
YECKUM aHamu3 | YMeeT COOTHOCHUTH pa3- | pa3HOPOIHbIE SIBIIE-
HUS U CUCTEMATH- | PA3HOPOJHBIS SIBJICHUS U
MpOOJEMHBIX CU- | HOPOJHBIC ABJICHUSI U | HUS B paMKax U3-
. 3UpOBATh UX B | CUCTEMATE3UPOBATh UX B
1 | VK-1 |Tyaumii Ha OCHOBE | CUCTEMAaTU3UPOBAaTh UX | OpaHHBIX BUJIOB
. | pamkax m30OpaH- |paMkax U30paHHBIX BUJOB
CUCTEMHOIO MOJI- | B paMKax U30paHHBIX | MPOPECCUOHATBHOU .
HBIX BUJIOB IIPO- | IPO(PeCcCUOHANBHOM nes-
X0/1a, BbIpalaThl- | BUJIOB IIPO(eccroHab- NEeATEIbHOCTH .
. (dheccruoHaIbHOM TEJILHOCTH
BaTb CTPATETHIO HOM J1€ATEeIbHOCTH
9 . NEeSATEIbHOCTH
JNEUCTBUN
YK-2.2 [IpumensTh cu-
YMmeer onpeensaTe Kpyr | 3HaTh OCHOBHBIE | CTEMHBIN MMOAXO[
3a/1a4 B paMKax u3- NOJXO/bI K pellie- | JUisl pelIeHus O- | OCHOBHBIMM MOJIX0aMU K
CLI0COGEH VIIDAB OpaHHBIX BUJIOB MPO- HUIO Tpopeccro- | CTaBJICHHBIX 3a- pelieHuto mpodeccuo-
T npoeKzofq a (beccuoHanbHOU Aes- HaJbHBIX 33J1a4 B | J1ay, aHAIM3UPO- | HAJIBHBIX 33/a4 B 00J1acTU
TEJIbHOCTH, IJIAHUPO- obsiacTu O0IIeH, | BaTh 3a/a4y U BbI- |  OOIIIEH, TOYBEHHOU U
2. | YK-2 | Bcex atamax ero ’ P HICH, ety HICH,

ZKHU3HCHHOT'O IHK-
Jia

BaTh COOCTBEHHYIO JIesi-
TEJILHOCTh UCXOIS U3
HMMEIOIINXCSl PECYPCOB;
COOTHOCHTbH TJIaBHOC U
BTOPOCTENEHHOE, pe-
IIaTh IIOCTABJICHHBIE

MMOYBEHHOM U CEJIb-
CKOXO03SMCTBEHHOM
MHUKPOOHOJIOTHH H
METO/bI UX KPUTH-
YeCKOro aHajau3a

JIENATH €€ 0a30BhIC
COCTAaBIISIOIIHE.
Kputnuecku one-
HHUBATh JOCTOMH-
CTBAa M HEJIOCTATKHU
pa3JIMYHBIX BapH-

CEJIbCKOXO3SIMCTBEHHOU
MUKpPOOHOJIOTUN U METO-
JAMU UX KPUTHYECKOTO
aHaau3a




3a71a41 aHTOB pPEIIECHUS
MMOCTaBJICHHOMN
npodeccruonanb-
HOM 3a7a4u

Ha nipaktuke
MIPUMEHSITH CO-
BPEMEHHBIE METO-
Tl PU3UYECKOTO,
busuko-
XUMHYECKOT0, XH-

MHNYCCKOI'O 1 MHUK-
MCTOII&MI/I ITOYBCHHBIX U

00HMOJIOTHYECKO-
YK-2.3 OCHOBHBIE 0OBEKTHI | © arpOXMMHUYECKUX U MUK-
. - ro aHaju3a MoYB,
NmeeT npakTuyecKui UCCIICIOBAaHUM B ACTeHHL, Y106 POOHOIOTHYECKUX HCCIIe-
OTIBIT MPUMEHEHUS MMOYBOBEJICHHUH, ar- p N 1\’43:311/10 JIOBaHUU: TIOJIEBOTO, JIH-
HOPMATHUBHOM 0a3bl M | POXUMHH IKOJIOTUH paHTOB‘ ompene 3UMETPUUYECKOT0, BereTa-
perieHus 3a1a4 B 00J1a- | M CEIIbCKOXO035H- P > Onp IIHOHHOTO U J1JabopaTop-
. JATh OMOJIOTHYe-
CTH M30paHHBIX BUJIOB | CTBEHHON MHUKPO- HOT'O aHaJIW3a I0YB, pac-
. CKYIO aKTUBHOCTh . .
npodeccuoHaNbHOM Jie- | OMOJIOTUU U METO- HOUBHI 1 TTpe/UTa TEeHUH, y100peHul, Meu-
ATEITLHOCTH JIbI UX aHAJIH3a P OpaHTOB, OWOIIPENIapaToOB
raTh ClIOCOOBI €
] u JIp.
peryJIMpOBaHHS;
HCIIOJIb30BaTh Me-
TOJbI HHUITUHUPO-
BaHHOT'O MUKPOO-
HOT'O COOOIIIECTBA,
OMOMHTUKAIIHIO,
OMOTECTHI
MKoc-3 CnocobeH pemarhb [1Koc-3.2 MPUHLHNIBI U METO- | TIPOBOJUTH KOH- | OPTraHU3aTOPCKUMM CIIO-
3aJ1a4u KOHTPoJIb- | OO0JamaTh MpakTHYe- JIbI, IPUHATHIE B | TPOJIb MOYB U TIO- | COOHOCTSIMU JJIS TIJIaHU-




HO-HAJI30pHOM Je-
ATEJILHOCTH,
BKJIIOYAsl KOH-
TPOJIb 32 OpPTraHu-
3alle HaJJIekKa-
el Jaboparop-

CKMMH HaBBIKaMH IIPO-
BEJACHUS MUKPOOHOJIO-
THYECKUX MCCIICIOBA-
HUH, CAHUTAPHO-
TUTUECHUYECKOr0 B KO-
JIOTUYECKOTO KOHTPOJIA,

MHUKPOOHOJIOTHH, C
B0 TIPOBEICHUS
KOHTPOJIS TIOYB U
IIOCEBOB, OIEHKHU
OMOJIOTUYECKOH aK-
THUBHOCTH OYB U

CEBOB, OIICHKH
OHMOJIOTHYECKOU
AKTUBHOCTH II0YB
Y MUKpPOOHOJIOTH-
yecKkol Oe3omac-
HOCTH CEJILCKOXO-

MUKpPOOHOJIIOTUYECKUX HC-

POBaHHUs ¥ IPOBEACHUSA
CaHUTAPHO-

clieqoBaHU 0OOBEKTOB
OKPYXaKOIIEH CPEIbL.

30BaHUEM METO-
JIOB CAaHUTApPHO-
TUTUEHUYECKOT0 U
9KOJIOTHYECKOTO

KOHTPOJIS

HOM TIPaKTHUKH, BKJIIOYAs OIEHKY MUK- | MHUKPOOHMOJIOTHYE- | 3sICTBEHHOM MPO-
oOpallleHueM C 1e- | poOHOJIOTHYECKOM 0e3- | CKOM 0€30MacHOCTH JTYKIAH
CTHLMIAMHU U ar- | ONAaCHOCTH CEIbCKOXO- CEJIbCKOXO03S1i-
pOXUMHUKaTaMU, 3sIUCTBEHHOM MPOJYK- | CTBEHHOM MPOIYK-
3¢bHEKTUBHBIM 1005051 101701
IIPOBECHUEM
MUKpPOOHOJIOTHYe-
CKUU peMeaualuu
U COXpaHCHUEM
OHMOJIOTMYECKOU
ITKoc-3.3
AKTUBHOCTH I10YB, METO/Ibl U3YICHUS
Bianets OCHOBHBIMH METOJaMHU ITPUTOTOBJIC-
obecrneueHueEM KaueCTBEHHOI'O U aHAJIM3UPOBATh
METOJaMH OIICHKH | pe- HUS TIPEnapaToB U MUKPO-
MHKPOOHOJIOTHYC- KOJIMYECTBEHHOTO | JaHHBIC MUKPO-
o T'YJIUPOBaHMS OMOJIOTH- CKOITHH, OTIPEICIICHHS CO-
CKOM Oe3oImacHo- . COCTaBa MHUKPOOp- | OHMOJOTHYECKOTO
YEeCKOH aKTHBHOCTHU CTaBa MOYBCHHBIX MUKPO-
CTH CEJIbCKOXO- TaHU3MOB U OMOJIO- | aHaJIk3a II0YB,
o . MOo4YB U 3PPEKTUBHOCTU . . OpPraHU3MOB U UX aKTHB-
3SIHCTBEHHOM TPO- . | THYECKOM aKTHUBHO- pacTeHuit
MHUKPOOHOJIOTHYECKHMA HOCTHU
TYKIAH C UCTIOJTh- CTH IIOYB
peMeauaIuu
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4. CTpyKTYypa H coepkaHne TUCHUILTHHbI

4.1 PacnpepneneHne TPYAOEMKOCTH [IMCUMIVIMHBI 1O BHAaM pador 1o
cemecTpam

OOmas TpyaoéMKOCTh JAUCIMILIAHBI cocTaBisieT 3 3a4. ex (108 gacom.), mx
pacrmpeziesieHue o BuaaM padoT ceMecTpaM MpeICTaBiIeHo B Tabmule 2.

Tabmura 2
Pacnpenesienue Tpy10éMKOCTH JUCHMILIMHBI 110 BUAAM PadoT MO ceMecTpam
TpynoémkocTn
Buna yueOHoii padoThl yac. B T.4Y. [10 ceMecTpam
/Beero* 4
O0mas Tpy10éMKOCTb TUCLUUIUIMHBI IO yYEOHOMY IIJIaHy 108 108
1. KonrakTHas padora: 36,35 36,35
ayauTopHasi pabora 36,35 36,35
8 Mom uuciue:
nekyuu (J1) 12 12
npakmuyeckue 3ansimus (113) 24/4 24/4
KOHMAaKMmMHuas paboma Ha NnPpoMenHCymouHoM KOHmpoie
0,35 0,35
(KPA)
2. CamocrositesqibHasi padora (CPC) 71,65 71,65
camocmosamenvHoe uzydeHue pazoenos, camono020moeKa
(npopabomka u nosmopenue 1eKYUoOHHO20 Mamepuald u 6265 6265
mamepuana y4eOHuKo8 u y4eOHvlx nocooutl, N0020MmoeKa ' '
K NPAKMU4eCcKUM 3aHAMUIM, YCIMHbIM ONPOCam
Iloocomoska k 3auemy ¢ OyeHKoul 9 9
Bun npomMexxyTouyHOTO KOHTPOJIS: 3a4er ¢ oneHKOM
* B TOM YMCIIe TPAKTUYECKasl MOJIrOTOBKA. (CM YUEOHBIN TIJIaH)
Tabnuua 3
TemaTuyeckuil JIaH y4eOHOM U CHUIIIMHBI
HaumeHnoBaHue pa3ieioB U TeM yac. AyauropHas padora Breayur
AMCHMILINH (YKPYITHEHO) /Bcero* J Lk IKP opnas
/BCcero* pabora CP
Foe L S e oo | wgs | 4 | 1
Tema 1. OOmme TpeGOBaHUS K OpraHU3alun
pabot ¢ mukpoopranuzmamu. OT6op u noj- 10.65 5 9 6.65
TOTOBKA MMOYBEHHBIX 00Pa3I0B AJsi MUKPO- ' '
OHMOJIOTHYECKHUX MCCIIECIOBAHUH.
Tema 2. KonruecTBeHHBIH yueT MUKpOOpra- 10 ) g
HU3MOB C TIOMOIIBI0 MUKPOCKOITAN
Tewma 3. BoizienieHne u y4eT MOYBCHHBIX MHK- 12 4 8
POOPTraHU3MOB Ha MUTATENBHBIX CPEIaX.
Tema 4. Metonb! uieHTU(UKALIUA MUKPOOD- 12 5 9 8
TaHU3MOB.




AynuTopHas padora Bueayaur

HaunmeHnoBaHMe pa3/e/ioB U TeM yac. 3 opHas
o *
AUCHMILINH (YKPYITHEHO) /Bcero J IBCeTOF HKP paGora CP
Pa3znen 2. MeToapl nccjiefoBaHNuA OHOJI0- 54 8 14 32

TH4eCKOil AKTHBHOCTH MOYB.

Tema 5. Metobl onpeieieHus OHOIOTHYE-
CKOIl aKTUBHOCTH IIOYB ra30BO- 16 2 6 8
XpoMmarorpaGuyecKMMH METOTaMHU.

Tema 6. MeTo1bI OTIpeieIeHNs MUKPOOHOM

12 2 2 8
OGuomacchl B IOYBe

Tema 7. MeTonbl n3ydeHus: GU3N0IOrHYe-
CKHX BEILECTB B IIOYBE.

12 2 2 8

Tema 8. MeTtobl orpeieJicHUs BUIOBOTO U
(YHKIMOHATIBHOTO pa3HOOOpa3us TOYBEHHO- 14/4 2 4/4 8
0 MEKPOOHOT'0 COOOIIECTBA.

KOHmMaxkmHasi pa60ma HA NPOMENCYMOYHOM

xkonmpoae (KPA) - Uk
Iloocomoska k 3auemy ¢ oyeHkou (KoH- 9 9
mpoJiv)

Bcero 3a 2 cemecTp 108/4 12 24/4 0,35 71,65
HWToro mo JUCHUILIAHE 108/4 12 24/4 0,35 71,65

* B TOM 4MCJIe IPAaKTUYECKas TOATOTOBKA. (CM y4eOHBIH I1J1aH)

4.2 Conep:kanue TUCHUIIAHBI

Pa3znes 1. OcHOBHBIC MeTOAbI 00HAPYKEHUS M U3YUYEHHUS MUKPOOPTaHU3-
MOB.

Tema 1. O0mme TpeOOBAHUS K OPraHM3aluM padoT ¢ MUKPOOPraHU3Ma-
M. OT00pP M MOATOTOBKA MOYBEHHBIX 00Pa3LOB AJIA MUKPOOMOJIOrHYECKHUX HC-
CJICIOBAHUH.

OO611ast XapakTepUCTHUKA MUKPOOPTaHU3MOB. OCOOEHHOCTH PabOThI C MUKPOOP-
rauu3Mamu. Kiaccudukamuss MUKpOOPraHM3MOB IO TpyMHaM OMacHOCTU. TexHuKa
6e3omacHocti. HopmMaTuBHBIE JOKYMEHTHI, perilaMEHTUPYIONTHE paboTy ¢ MUKPOOP-
raun3mMamu. [loAroroBka MHUKpOOHMOIOTHUYECKOM J1abopaTOpuu K paboTe W mpaBuiia
pa6otsl. [IpaBuna acneTuky u anTucenTuky. Jesundekiuu u crepunmsarus. 06e33a-
paXHBaHKHE TIOCY/Ibl U MAaTEpPHAJIOB TOCJIe OKOHYaHUs pabot. TexHuka oTdopa mpod.
OT60p ¥ MOArOTOBKA MOYBEHHBIX OOPA3IOB JIJII MHUKPOOUOJIOTMYECKUX UCCIIEeI0Ba-
HUM.

Tema 2. Konu4yecTBeHHBI y4eT MUKPOOPTraHU3MOB IOMOIIBI0 MUKPOCKO-
1111078

MUKpOCKOITIBI U1 METOABI MUKpOCKOTIMU. CBeTOMONMbHAasT MUKpOcKomus. da3oBo-
KOHTpacTHasi MUKpockomnusi. TeMHomnobHass MUKpOCKOTus. JIFOMUHECIIEHTHAs MUKPO-
CKOMUs. DIIEKTPOHHAsI MUKPOCKOMUs (MpocBeuMBaromiasi U ckanupytomias). Uccneno-
BaHUS KUBBIX U (DUKCUPOBAHHBIX 00BEKTOB. [Ipurorornenue npemaparos. [Ipocteie u
CJIOXHBIE MeTO/bI Okpacku. Kpacurenu (proopoxpombl) ajisi TEOMUHECIIEHTHON MUK-
pockoruu. CriocoOsl okparmBanus GurroopoxpoMamu. OnpeiesieHne KoJM4ecTBa Kiie-
TOK MHUKPOOPTaHU3MOB 1101 MUKPOCKONOM. [TocUeT KIETOK B CYETHBIX Kamepax, MoJ-
cdeT Ha (PUKCHUPOBAHHBIX Ma3Kax. KonnmuecTBEHHBIN y4eT MUKPOOPTAHH3MOB B TIOUBE
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C TIOMOIIBIO JIFOMHHECIIEHTHONH MUKpockonuu. Mertox In Situ-rubouam3anmmu ¢
pPHK-crienmpuaabME (DIIyopecieHTHRIME OJTUTOHYKIICOTHAHBIME 30H1aMu (FISH).

Tema 3. Bolaesienne U y4eT NOYBEHHBIX MUKPOOPTAaHU3MOB HA MUTATEJb-
HBIX cpeaax.

HakonurenbHble 1 YUCTBIE KYIbTYpbl. MeTOABI KyJIbTUBUPOBAHUS adPOOHBIX U
aHadPOOHBIX MHUKPOOPTaHU3MOB. [IuTarenpHbIe Cpelibl B MPAKTUKE MUKPOOHOIOTHYC-
ckux uccienoBanuil. Knaccudukanus nurarensHbix cpea. [Ipurorosienue nuraTesnsb-
HBIX cpell. CrocoObl CTepUIIM3AlY MMUTATENIbHBIX Cpell. YCIOBUS U CPOKU XpaHEHUS
MUTATEIbHBIX CPE]I.

Oco0OeHHOCTH TOCeBa Ha IUIOTHBIE U KHMJIKHE MHUTATEIbHbIE Cpeibl. MeTobl
OIpENIEeTICHUs] YUCICHHOCTH MUKPOOPTraHU3MOB: METOJ MPEIE/IbHBIX pa3BelleHUl, Me-
TOJI CEKTOPHBIX TIOCEBOB.

Tema 4. Metoabl uaeHTU(PUKATTUN MUKPOOPTaHU3MOB.

N3ydeHrne (peHOTUIUYECKUX MPU3HAKOB (KYJIbTYpallbHble U MOP(OIOrHYECKUE
ocobeHHocTH). broxumuueckue u pU3HOIOrHUECKUE TECThI: OKCUIA3HBIA TECT, TECT C
JJAKMYCOBBIM MOJIOKOM, TECT Ha KaTaljlazy, CaxapOJIMTUYECKAsl aKTUBHOCTh, ONPE/eIie-
HUE KUCI0TOo0Opa3zoBaHusl, peakuust Porec-IIpockayspa, Tect Ha 0OpazoBaHHe UH/OJIA,
HUTPATPEIyKTa3HbI TECT, OLICHKA MPOTEOJUTHYECKUX CBOMCTB OakTepuii, TECT HA JIU-
nasy, TECT Ha 0Opa3zoBaHHE cepoBoaopoaa. OmnpeneneHue MOABHKHOCTH OaKTepu.
Onpenenenue crnocoOHOCTH OAKTEPHi K CIIOPOOOPA30BAHUIO.

Nnentudukaiuss MUKpOOPTaHU3MOB TT0 OMOXUMHUYECKUM MPU3HAKAM C UCTIOJb-
30BaHHEM KoMMepUeckux TecT-cucteM. API- unentudukarms, Multiskan, MicroTax
u JIp.

MeTtoapl ceposiorndeckoi AUarHOCTUKU. [IpsiMmbie METOBI (peakiuu arriatoTu-
HallM¥, MPEUUITUTALK, JIM3UCA U CBSI3bIBAHUS KOMILJIEMEHTA). MEeTOIbl ¢ UCOJIb30Ba-
HUEM «cBujerenei» (ummyHodepmentHoiii aHamms (MDA), peakiuss uMMmyHODITyO-
pecuenuun (PU®, PHU®) u np.). [Ipenaparsl 1 UMMyHO(pEPMEHTHBIE CUCTEMBI JIJIs
JIMArHOCTUKH OaKTepUabHBIX MHPEKIUNA U UACHTU(PUKALIUYA BO30OYAUTEIIEH.

MounekynapHO-OHOIOTrMUECKUE METOAbl HMIECHTU(PUKAIUM MUKPOOPTaHU3MOB.
[Tomumepasnas uenunas peakuust (ITLP). ITI[P B peansHOM BpeMeHu. MeTobl UACHTH-
¢dukarmn Ha ocHoBe ompexaeneHus mnocienosatensHoctd 16SpPHK u IHK-/IHK ru-
OpuM3aIuu.

Pasnen 2. Meroasl ucciieq0BaHusi 0MOJIOrHYECKOM AKTUBHOCTH N0YB.

Tema 5. MeToabl onpeaejseHusi 0M0JI0rM4eCKOl AKTUBHOCTH MOYB Ia30Bo-
xpoMaTtorpagu4ecKUMM MeTOAAMMU.

["a3zoBo-xpomarorpaduueckue MeToabl (HUTPOT€HA3HAsT aKTUBHOCTH, JIEHUT-
pudunUpyomas akTHBHOCTh, CIOCOOHOCTh K 00pa3oBanuto u noriomeHuto N»0, cro-
coOHOCTh TTouUBHI K dMuccun CO; crmocoOHOCTh 1ouBhI K amuccuu CHy .

Mertonpl onpeneneHuss CyMMapHO OMOXUMUYECKONW aKTUBHOCTH MOYBEHHOTO
MUKpOHAceJIeHUs! (MHTEHCUBHOCTh JbIXaHMs, MeTaboimueckuil koddduumeHt, ¢ep-
MEHTAaTHBHAs aKTUBHOCTh U JIp.).

Tema 6. MeToabl onpeaeieHUs1 MUKPOOHOH OMOMACCHI B IIOYBeE.

buouuaneie metoasl. Meron ¢pymuranuu u ero Moaudukanuu (Meton Gymu-
ranyu-3KCTPAKIUKU, METOJI (PyMuUTaluu-uHKyOauu). PeruapaiinoHHeIii METOA U €ro
PA3HOBHUJIHOCTH (METOJ| peTUAPATALUU-UHKYOAlUH, METOA-3KCTPAKIIUH ).
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MeTonpl, OCHOBaHHBIC Ha OMPEIEICHUH JBIXaTEIHHOTO OTKJIMKA MHKPOOHOTO
coobmiecTBa mouBbl. MeTon cyocTpaT-unayimpoBanHoro nbixaaus (CUJ). Kuatuae-
CKHI METOJ| OompeJeneHus MUKpoOoHor Omomaccel [lonstre 00 oOmiel, akTUBHOU U
MOKOSIIIENCS YaCTH MUKPOOHON OMOMAcCChI B TIOYBE.

Tema 7. Meroabl u3y4eHusi (PpU3HOJI0rMYECKUX BellleCTB B MOYBe.

Meronapl onpenencHus GepMEHTATUBHON aKTUBHOCTH TOouBBlL. OmpenencHue
aKTUBHOCTH TTOYBEHHBIX (PepMeHTOB (Karajiaza, WHBEpTa3a, ypeasa, ¢ocdarasa).
Omnpenenenrne aHTUOMOTUKOB B TIouBe. OnpesienieHre TOKCHHOB.

Tema 8. Metoabl onpeaesieHnsi BUI0BOr0 1 (PyHKIHUOHAJIBLHOTO Pa3HO00-
pa3usi MOYBEHHOIr0 MHUKPOOHOI0 c0001eCTBA.

Meron MHUIIMMPOBAHHOTO coOOIIecTBa. MeToJ MyJIbTUCYOCTPATHOTO TECTH-
poBaHusi. MoJIeKyISIpHO-OMOJIOTMYE€CKUE METO/IbI B MOYBEHHON MUKpOOHOI0orun. Muk-
poOuonoruyeckas MHAUKALNS U AUATHOCTUKA TUIA MOYBBI M MOYBEHHOTO MIOAOPO-
sl

4.3 Jlekuuu/mpaxkruyeckue padorbl

Tabmuua 4
Cojep:kaHue JIEKIHii/MPaAKTHYECKHX PA00T / 1 KOHTPOJIbHbIE MEPONPHSTHS
(=]

Ne u HazBanue 5 = §

JEeKIH/ = = =

N NPAKTHYECKUX dopmupyembie s = 2
. /;[ Ne paznena 3aHATHH C KOMIIeTEHINH = = 5
yKa3aHHeM (MHAMKATOPDBI) § e e

KOHTPOJBHBIX = = =

MeponpusTHii & S

U3 HUX MpaKTuye-
CKaf MOArOTOBKA®

Pasznea 1. Ocuo

BHbIC ME€TO/bI oﬁﬂapymemm U U3YyICHHUSI MUKPOOPTraHU3MOB

Jlekums 1. O0uue
TpeGoBaHuUs K opra-
HU3AIUHU padoT C

Tema 1. OGmiue MHUKPOOPTaHU3MaMHU YK-1.2; VK-
- oot poob | 2.2; YVK-2.3; [IpoBepka koH-
TpeboBanus k opra- | OTOOp M MOArOTOBKA ; . 2
[TKoc-3.2; CIEKTa JIEKIHI
HU3aluu padoT ¢ MOYBEHHBIX 00pa3- MKoc-3.3
MHUKPOOpPTaHU3MaMH. | ILIOB AJIsl MUKPOOHO- '
OT60p U MOATOTOBKA | JIOTMYECKUX HCCIIe-
MIOYBEHHBIX 00pa3- JIOBaHUM
oB 115t MUKpoOuno- | TIPNel OOmias xa- .
HOB 4 P o VYerHbIl onpoc,
JOTUYECKHX uccaesn | pakrepuctuka Mmuk- | YK-1.2; VK-
. ) _ KOHTPOJIb BBI-
OBaHMM. POOPraHu3MOB. 2.2; YK-2.3; HOJTHEHHS 31a- 2
Ocobennoctu pado- [TKoc-3.2; .
HUS B paboueit
Tl C MUKpOOpra- [TKoc-3.3
TeTpaan
HU3MaMH.
Tema 2. Konmmue- YcTHBIM onpoc,
CTBEHHBIN y4eT [PNe2 Onpenere- YK-1.2, VK- KOHTPOJIb 11331,1
ya HHE KOJIMYESCTBA 2.2; VK-2.3; p
MUKPOOPTaHU3MOB ) MOJIHEHUS 3a]a- 2
IIOMOIIBIO MUKPO- [JICTOR O/ MHIKPO- [TKoc-3.2; Hus B paboueit
CKOITIOM. [1Koc-3.3
CKOITUU TeTpaau
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(=]
Ne u HazBaHue 5 « g ? E
JIeKIui/ A = g = =
Ne NMPaAKTHYEeCKUX ®opmMupyemble = = 2 = B
o Ne pazjena 3aHSTHIA ¢ KOMIIETeHLIHH =) BB
yYKa3aHueM (MHAMKATOPBI) § 2 2 = g
KOHTPOJIBHBIX = = E =z 5
MeponpusTHi & S 8%
Tema 3. Beienenue VCTHEIN onpoc
U y4eT HO‘I;[eHHBIX TIPNe 3. Onpenene- YK-1.2; YK- KOHTPOJIb II:BI ’
yd HUE YHUCIEHHOCTH 2.2; VK-2.3; P
MHUKPOOPTaHU3MOB ] IMOJIHEHHMS 3a/1a- 4
MHUKPOOPTaHU3MOB [TKoc-3.2; .
Ha IUTAaTEIbHBIX HUS B pabouei
METOAOM II0CEBA. ITKoc-3.3
cpenax. TeTpaau
VK-1.2; VK-
Jleknus 2. Metoabl ’
HHSHTH Q)HKaHI/IIfI[ 2.2; YK-2.3; [IpoBepka koH- 5
MHKDOODIAHIEMOB [TKoc-3.2; CIIEKTa JIEKIAH
Tema 4. MeTopl poop I1Koc-3.3
uaeHTUGUKaIN
mukpoopranusmon. | 1IP Ned. Unentudu- , 5
poop ¢ YK-1.2; VK- YceTHbIH ompoc,
Karysi MUKpOOpTa- _
2.2; VK-2.3; KOHTPOJIb BBIIOJI-
HHU3MOB 10 OMOXU- ] 2
[TKoc-3.2; HEHUs 3a7aHus B
MHUYECKUM TpHU3Ha- MKoc-3.3 paGoueii TeTpaH
Kam.
2 Pa3nen 2. MeToabl HCCIeI0BAHNS 0MO0JIOTrHYECKOl AKTHBHOCTH IOYB.
Jleknusga 3. Metoasl
omnpeenaeHus: Ouo- VYK-1.2; VK-
JIOTUYECKOU aKTHB- 2.2; YK-2.3; [IpoBepka KoH- 5
HOCTH I104B T'a30B0O- ITKoc-3.2; CIIEKTA JIEKI[AHI
Xxpomarorpagpuye- I1Koc-3.3
CKHMMHU METOJIaMH.
IIP Ne5. I'azoBo-
Xxpomarorpacduye- YK-1.2; VK- YerHslif onpoc,
CKHE€ METOJIBI (HUT- 2.2; VK-2.3; KOHTPOJIb BBIIIOJI- 5
poreHasHasi JeHUT- [TKoc-3.2; HEHUs 33/1aHUS B
15 (00508051 as aK- [TKoc-3.3 paboueii TeTpaan
Tema 5. MeTonasl prguumpyrom
onpeneneHus: ouo- TUBHOCTD)
N ITP Ne6. Onpenerne-
JIOTUYECKOU aKTHB- M AKTVATLHOMN 1
HOCTHU I1OYB Ira30BO- Y o YK-IZ, VK- VY CTHBIU onpoc,
MMOTEHIHATILHOMN _
Xpomarorpaguyie- . 2.2; VK-2.3; KOHTPOJIb BBITIOJI-
HUTPOTCHA3HOM aK- ] 2
CKHMH METOJIaMH. [TKoc-3.2; HEHHUsI 3a/[aHHs B
TUBHOCTH ITOYBEI MKoc-3.3 paGoueii TeTpams
alleTHJICHOBBIM Me-
TOJOM.
[TP Ne7. Meton cy0-
CTpar-
uHaynupoanHoro | YK-1.2; VK- Y CTHBIH onpoc,
neixanus (CU). 2.2; YK-2.3; KOHTPOJIb BBITION- 2
Onpenenenue sMuc- [TKoc-3.2; HEHUsI 33/[aHHs B
cuu COz U3 TTOYBEI IIKoc-3.3 paboueii TeTpann

METOJIOM I'a30BOM
xpomarorpaduu. ba-
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Ne v nasBanue g . g ? *g
JIeKIui/ A = g = =
Ne NMPaAKTHYEeCKUX ®opmMupyemble = = 2 < B
o Ne paznena 3aHATHI C KOMIIeTeHIUH E‘ = S Ef
yYKa3aHueM (MHAMKATOPBI) g 2 2 z =
KOHTPOJILHBIX = = == 2
MeponpusTHi & S 8%
3aJIbHOE U Cy0-
CTPTHUHIYLIUPOBAHHOE
neixanue. Pacuer
MUKpPOOHOTO MeTabo-
J4ecKoro kodddu-
I[MEHTA.
Tema 6. Merons! | Jlekuus 4. Metoasl VK-1.2; VK-
ONpEACICHUSI MUK- | ONPEACICHUS MUK- 2.2; YK-2.3; [IpoBepka koH- 2
poOHOI OroMacchl B | poOHON OMOMAacChI B [1Koc-3.2; CIEKTa JIEKIAI
MOYBe. TOYBE. ITKoc-3.3
ITPNe 8. Peruapara- VK-1.2; VK- YcTHBII ompoc, 2
LIMOHHBIA METOJI 2.2; VK-2.3; KOHTPOJIb BBIIIOJ-
oTpeJIeJICHUS MUK- [1Koc-3.2; HCHW’ 3a/1aHHs B
pOOHOI 6HOMAcCHI B ITKoc-3.3 paboueit TeTpann
TTOYBE.
Tema 7. Meroasl
u3ydeHus (pusnoo-
rudeckux BemnlecTs B | Jlekmust 5 Mertobl VK-1.2; VK-
MTOYBE. uzyuenus puzuono- | 2.2; VK-2.3; [IpoBepka KoH- 5
TMYECKUX BEIIECTB B [TKoc-3.2; CIIEKTa JIEKIAH
TOYBe. [TKoc-3.3
TTPNe9 VYcTHBIIH orpoc, 2
Onpenenenne T1ok- | YK-1.2; VK- | KOHTPOJb BBINOJI-
CHHOB B IIOYBE. 2.2; VK-2.3; HCHH’ 3d/1aHH B
Ompenenenne ¢yn- | [TKoc-3.2; paboeit TeTpann
THCTa3UCca METOJ0M [MKoc-3.3
arapoBbIX OJIOKOB.
Tema &. Merons! | Jleknusa 6. MeToasl
OTIpe/ICIICHUs] BHUIO- | OTPEACIICHUSI BUIO-
Bofoﬂ u (bYHKLIII/IIO— Bofoﬂ " (pyHKuIiIIo— YK-1.2; VK-
2.2; YK-2.3; [IpoBepka koH-
HaJBHOTO Pa3HO00- | HATLHOTO Pa3HO00- . . 2
pasus  IIOYBEHHOIO | pa3usi  IIOYBEHHOI'O [TKoc-3.2; CTICKTa TeKIIH
[TKoc-3.3
MHUKPOOHOTO  €C000- | MUKPOOHOTO  €cO00-
IeCTBa ecTBa
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(=
Ne v nasBanue 5 « g ?E
JeKImii/ = §Eg
=)
N NPAKTHYECKHX dopmMupyembie g = S %5
u/n Ne paznena 3aHSATHH C KOMIIETEHI[HH = g- 5 g- =
yKa3aHHeM (MHIUKATOPBI) § 2 % 2 =
KOHTPOJILHBIX = = E =g
MeponpusITHi & S 8%
IIP Nel0. Meroasr | YK-1.2; VK- VYcTHBIH ompoc, 4/4
ompexaeneHust Bugo- | 2.2; YK-2.3; KOHTPOJIb BBITOJ-
BOro W (QyHKIHO- [TKoc-3.2; HCHW 3ajianus B
HAJILHOTO  Pa3’HO00- ITKoc-3.3 paboueti TeTpa -

pasus  MOYBEHHOIO
MHUKPOOHOTO  C000-
mecrtBa.  Mouieky-
JSpHO-
OHOJOTMYECKHe Me-
TOAbl B IOYBEHHOM
MHKPOOHOJIOTHH.

* B TOM YHCIIE TPAKTUYECKas OJIOTOBKA. (CM YUCOHBIN T1JI1aH)

4.3 CamocTosATeJILHOE H3Y4YCHHE Pa3aejaoB JUCHUILIMHBI 1 BUAbI
CaMOMMOATOTOBKH K TEKYIIEMY KOHTPOJIIO 3HAHUM

B mpouecce ocBOeHHS AUCIUIUIMHBI HCIONB3YIOTCS 3aHATHS JIGKIMOHHOTO THma (12 da-
COB) U IpakTHYecKHe 3aHATuA (24 uaca). Camocrostensnas pabora (71,65 waca) mposonurcs B
dopMe u3yueHHsI TEOPETUUECKOT0 Kypca, 3allUThl OTYETOB MpakTHuecKux padot. KoHtpoas camo-
CTOSITENIbHOW PAa0OThl M TMOATOTOBKM K TMPAKTHUECKUM 3aHATUSAM OCYLIECTBISIETCS C IMOMOIIBIO
3NIEKTPOHHOT0 oOyuatoriero kypca. @opma KOHTpoIs — 3aueT. OOydarouiics 10MKEeH TOTOBUThCS
K MPaKTUYECKUM 3aHATUSAM: IpopaldaThiBaTh JEKIWOHHBIA MaTepuanl B COOTBETCTBUM C TeMaTH4e-
ckuM I1aHoM. IIpu moaroroBke K 3aHATHIO oOydaroliemycs ciaeayeT OoOpaTUThCA K JIUTepaType
HayyHoil Oubmnoreku ®I'BOY BO «PI'AY-MCXA umenn K.A. TumupszeBa». [lpu uszyuenun
JUCIUIUIMHBI HEJOIYCTUMO OTPaHUYMBATHCA TOJIBKO JIEKIIMOHHBIM MaTepUaioM U OJHUM-IABYMS
yueOHUKaMu. Psit TeM Kypca MOXKeT ObITh BBIHECEH IpPEIoJiaBaTesieM Ha CaMOCTOSITEIbHOE U3yde-
HUE, ¢ 00CYKJAEHUEM COOTBETCTBYIOLIMX BOINPOCOB Ha 3aHATHX. [loaTOMY moaroroska Kk caaye 3a-
yeTa ¥ IpyNIoBoil paboTe Ha 3aHATHIX MOJPa3yMeBaeT CaMOCTOATENbHYIO paboTy 00yJaromuxcs B
TEYEHUE BCEro CeMecTpa [0 MarepuasaM pEeKOMEHAYeMbIX HCTOYHHMKOB (paszen y4yeOHo-
METOAMYECKOro U nHpopMaImoHHoro odecrieueHus). GopMbl OpraHu3aIi CaMOCTOATEIILHON pa-
OOThI CTYIEHTOB:

> opranu3anyisi W HCIOJbB30BAHUC OJOJICKTPOHHOTO KypCa AUCHUILNIMHBI PasMCIICHHOI'O Ha
matdopme LMS Moodle nns CPC.

pa60Ta Haa TCOPECTUYCCKUM MATCPpHUAIIOM, IPOUYUTAHHBIM Ha JICKIIUAX,
CaMOCTOATCIIBHOC U3YUCHUC OTACIIbHBIX Pa3aCcjIOB JUCIUILIINHBI;
IIOATOTOBKA K J'Ia60paT0pHBIM 3aHATUAM,

BBIITOJIHCHHUEC KOHTPOJIBHBIX 3aJIaHuM npu CaMOCTOATCIILHOM U3YUYCHHUU TUCHUIIIINHBIL,

YV V V V V

CaMOTCCTUPOBAHUC 10 KOHTPOJIbHBIM BOIIpOCaAM (TCCTaM).
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Tabmuma 5

HepequL BOIIPOCOB AJIA CAMOCTOATECIBbHOI0 U3YYCHUA TUCHUIIJIHHBI

Ne
n/n

No 1 Ha3BaHue
pa3jaeia u TeMbl

HepequL paccMaTpuBacMbIX BOIIPOCOB 1JIs1
CaAaMOCTOATC/IILHOIO N3YUCHUSA

Pa3gen 1. OcHOBHBIE M€

TOAbI OOHAPYKEHHS U U3YUYEeHHUSI MUKPOOPTraHU3MOB

1. | Tema 1. O6mue [IpaBuna acnetuku u aHTUcenTuku. JlesuHdekuuu u cre-
TpeboBaHus K op- | prwinsanus. O0e33apakuBaHue MOCYbl U MaTepUajoB MO-
raHu3anuu pador ¢ | cie oxkoHuaHus pador. Texnuka orbopa mpod. OT6Op U
MUKpPOOpraHU3Ma- | MOJATOTOBKA MOYBEHHBIX OOpa3IOB I MUKPOOUOIOrHYe-
Mu. OTOOp M MOJ- | CKUX HUCCIEeTOBAHUI.

FOTOBKA MOYBEH- VK-1.2; VK-2.2; YK-2.3; ITKoc-3.2; I[1IKoc-3.3
HBIX 00pa3IoB AJIs

MUKpPOOHOJIOTHYe-

CKHX UCCJIE/I0Ba-

HHUI.

2 | Tema 2. Konunue- MUKpOCKOIIBI U METOABI MUKPOCKOIIUH. CBETONOIBHAS
CTBEHHBIN y4eT MUKpockonus. Pa30Bo-KOHTpacTHasE MUKpockonus. Tem-
MHUKPOOPraHU3MOB | HONOJIbHAs MUKPOCKOIHS. JIFOMHMHECIIEHTHASI MUKPOCKO-
NOMOILBIO MUKPO- | WS DJIEKTPOHHAS MUKPOCKONUSA (IIPOCBEYMBAIOIIAS U
CKOITNU ckanupytomas). Kpacurenu (¢paroopoxpoMsl) i THOMU-

HECUEHTHOI MUKpocKonuH. CriocoObl OKpalIuBaHUS
dbaroopoxpoMamu. MeTos in Situ-rudouu3aIuy ¢
pPHK-cnenmmpuynbiMu QiryopeclieHTHBIMU OJIMTOHYKJIEO-
tunabiMu 30H1amu (FISH). YK-1.2; VK-2.2; VK-2.3;
ITKoc-3.2; I1Koc-3.3

3 | Tema 3. Beimene- | HakonmurenbHbIE W YMCTBIE KYIbTYphl. MeETOABI KyJIbTH-
HUE U YYET MoY- BHUPOBAHUS a3pPOOHBIX U aHA’POOHBIX MUKPOOPTAHU3MOB.
BEHHBIX MUKpoop- | [IutarenbHble cpelpl B MPAKTUKE MHUKPOOMOJIOTHYECKUX
raHW3MOB Ha NMUTa- | ucciaeaoBanuid. Knaccudukamus nuratenpHbIX cpen. [pu-
TEIBHBIX CPElax. TOTOBJIEHHE MUTATENbHBIX cpell. CrocoObl cTepuin3aluu

NUTATENbHBIX CpPeN. YCIOBUS M CPOKM XPaHEHHs IUTa-
tenbHBIX cpen. YK-1.2; VK-2.2; VK-2.3; IIKoc-3.2;
[1Koc-3.3

4 | Tema 4. MeTo bl Nnentudukanuss MUKPOOPTaHU3MOB MO OMOXUMHUYECKUM

uaeHTUPUKAITTT

MHUKpPOOPraHU3MOB.

MpU3HAKaM C MCIOJIb30BAHUEM KOMMEPYECKUX TeCT-
cucreM. API- unentuduxanus, Multiskan, MicroTax u
Ap.

MeToapl CepOoIOrnYeCKOr TUArHOCTUKH. [IpsamMbie METObI
(peakiuu arrjato-TUHALIMYU, NPELUIUTAIIY, JTU31Uca U CBS-
3bIBAHMSI KOMILIEMEHTa). MeTOoJbl ¢ MCIO0JIb30BaHUEM
«cupaetenei» (mmmyHodepmenTHbi ananu3 (MDA), pe-
akuust uM-myHoduyopecuennuu (PU®, PHUD) u np.).
[Ipemapatbl 1 *UMMYHO(DEPMEHTHBIE CHCTEMBI ISl TUArHO-

CTUKU OaKTEepUANTbHBIX MH(PEKINUN U HICHTU(PHUKAIIUN BO3-
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n/m

Ne 1 HazBaHue
pasaesia M TeMbl

IlepeyeHb paccMaTPpHBaeMbIX BONPOCOB J1JIsI
CAMOCTOSITEJILHOTO H3yYeHHsI

OynuTeneH.
MotekynsapHO-ONOIOTHIECKHE METOABl HACHTU(DHUKAIIAN
MUKpoOpraHu3MoB. [lonmmepasHas 1iemHas peaknus

(ITLLP). IIIIP B peansHOM BpeMeHH. MeTonbl UACHTU(DU-
KalliM Ha OCHOBE OIPEICICHHsS TOCIEI0BATEIHLHOCTH
16SpPHK u JIHK-/IHK rudpuauzanuu.

VK-1.2; VK-2.2; YK-2.3; IIKoc-3.2; I[1IKoc-3.3

Pa3zngen 2. MeToanl uccia

¢A0BaHUA OHMO0JIOrMYeCKOil AKTUBHOCTH IOYB.

5

Tema 5. Metonsl
ompeaeaeHuss OHo-
JIOTUYECKOUN aK-
THUBHOCTH TIOYB Ta-
30BO-
xpomarorpaduue-
CKUMH METOJIAMH.

Metonbl omnpeneneHus: CyMMapHOH OHOXMMHUYECKOM ak-
TUBHOCTH TIOYBEHHOTO MHUKpOHACENCHHsS (MHTEHCUBHOCTH
JBIXaHUsI, METaboIMuecKuii KodpPUIUeHT, hepMEeHTATHB-
Hasi aKTUBHOCTb U JIp.).

VK-1.2; VK-2.2; YK-2.3; [1Koc-3.2; [TKoc-3.3

Tema 6. MeTtonnl
OTIPE/ICIICHUS] MUK-
poOHOM OHoMacchl
B IIOYBE.

buonunneie metoasl. Meton dymuranuu u ero Moaudu-
Kaiuu (MeToa (QyMUTAIMU-IKCTPAKIMU, METOJ (ymura-
UU-UHKYyOaIuu). MeTo/ibl, OCHOBaHHbIE Ha OMNpE/IeTICHUN
JBIXaTeILHOTO OTKJIMKA MHKPOOHOTO COOOIIEeCTBA IMOYBHI.
KunTtnueckuit Metos onpeeneHus MUKpOOHOM OroMacchl
VYK-1.2; YK-2.2; YK-2.3; I[IKoc-3.2; [TKoc-3.3

Tema 7. Mertoasl
u3ydyeHuss (usmo-
JOTUYECKUX  Be-
LIECTB B ITOYBE.

Metonbl onpeneneHuss (HEpMEHTATUBHONM aKTUBHOCTHU
nouBbl. OnpeieNieHne aKTHBHOCTY MTOYBEHHBIX (DePMEHTOB
(karanasa, MHBEpTa3a, ypeasa, ¢ocdaraza). Onpenenenue

AHTUOMOTHUKOB B [IOYBE.
VK-1.2; VK-2.2; YK-2.3; I[IKoc-3.2; [TKoc-3.3

Tema 8. Mertoasl
ompeneseHusl  BH-
JIOBOTO U (DYHKIIH-
OHAJIBHOTO pa3Ho-
oOpa3usi  MOYBEH-
HOTO MMKPOOHOTO
cooO1ecTBa

MeTton WHHUIIMMPOBAHHOTO coobmecTBa. Meton Mylib-
TUCYOCTPATHOTO TECTHUPOBaHUsI. MUKpOOHOIOTHYECKAs
WHJMKAlMsg W AUArHOCTUKA THUIA IOYBBl M TOYBEHHOTO
MJI0IOPOIMSI.

VK-1.2; VK-2.2; VK-2.3; IIKoc-3.2; I[1IKoc-3.3

5. O6pa3oBaresibHbIE TEXHOJIOTUU

Tabmuma 6

HpnMeHeHne AKTUBHBIX 1 HHTCPAKTHBHBIX oﬁpasosaTeﬂmex TEXHOJIOT UM

Ne
n/n

Tema u ¢popma 3aHATHUSA

HaumenoBaHue HCIIOJIB3YEMbBIX aK-
THUBHBIX U HHTCPAKTUBHBIX 06[)330-
BaTeJbHBIX TEXHOJIOIHH
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HaumenoBaHnue HCIIOJIb3YEMbBIX aK-

Ne
/ Tema u popma 3aHATUA THBHBIX U MHTEPAKTUBHBIX 00pa3o0-
n/m .
BaTeJbHbBIX TEXHOJIOT UM
Tema 1. OOmue TpeGoBaHMS
Jlekuusa-Bu3yanusanms ¢ 3JIEMEHTAMU
K oOpraHuzamuu pabor c s
J IpOOJIEMHON JIEKIHUH B ayJl. C MYJIbTH-
MuKpoopranuzmamu. Ot6op
MeIia MPOEKTOPOM
U TOATOTOBKA IOYBEHHBIX
1. | oOpa3moB sl MUKPOOHOJIO- 3aHSITHE, IIOCBAIICHHOC OCBOCHHIO
TMYECKUX UCCIICIOBAaHUN. I1P KOHKPETHBIX YMECHUH M HABBIKOB IIO
NPEIJIOKEHHOMY aJITOPUTMY.
CP N3ydenune marepuana 1o TeMe JeKIHH,
MOATOTOBKA K TECTUPOBAHUIO.
Jlekuusa-Bu3yanusanms ¢ 3JIEMEHTAMHU
J IpOoOJIEMHON JIEKIUU B ayJl. C MYJIbTH-
. MeZIna MPOEKTOPOM
Tema 2. KonuuecTBeHHbIN
3aHATHE, IOCBALIEHHOE OCBOEHUIO
2. | y4eT MHKPOOPTaHH3MOB IIO- .
113 KOHKPETHBIX YMEHHI W HaBBIKOB IO
MOIIbI0 MUKPOCKOIIUHU
IPEIIOKEHHOMY AJITOPUTMY.
CPp N3ydenune marepurana 1o TemMe JeKIHH,
IIOATOTOBKA K TECTUPOBAHUIO.
Jlekuusi-Bu3yanu3anusi ¢ 3JIEMEHTAMHU
JI POOIEMHOM JIEKIIUU B ayJl. C MYJIbTH-
Tema 3. Boigenenue u yyer Meaua IpOEKTOPOM
g | TMOUBEHHBIX MHKPOOPTaHW3- 3aHATHE, TIOCBSIIEHHOE OCBOCHUIO
" | MOB Ha THMTaTENbHBIX cpe- | [TP KOHKPETHBIX YMEHHM M HaBBIKOB IO
nax. IIPEIVIOKEHHOMY aJITOPUTMY.
CP N3yuenue Marepuana no TeMe JIEKIHH,
IOJTOTOBKA K TECTUPOBAHUIO.
Jlekuusi-BU3yanu3anusi ¢ 3JIEMEHTAMHU
J npOoOJIEMHON JIEKIUU B ayJl. C MYJIbTH-
MeJiia MPOEKTOPOM
4 Tema 4. Metoasl uneHTudU- 3aHgaTHe, TIOCBAIICHHOE OCBOCHHIO
" | KalMKu MEKPOOPraHU3MOB. I1P KOHKPETHBIX YMEHUW WM HAaBBIKOB IO
PENIOKEHHOMY JITOPUTMY .
CPp N3yuenue Marepuana no TeMe JIEKIHH,
IIOATOTOBKA K TECTUPOBAHUIO.
Tema 5. MeToas! omnpesee- Jlekums-Bu3yanu3anmsi ¢ 3JIEMEHTAMHU
5. | gug Ouosormueckoit axtus- | JI poOJIEMHOM JIEKIIMU B ayJ. C MYJIbTHU-

HOCTH II04YB ra3oBO-

Meiia MPOEKTOPOM
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n/n

Tema u popma 3aHATUA

HaumenoBaHnue HCIIOJIb3YEMbBIX aK-
TUBHBIX H MHTCPAKTHBHBIX 06p330-
BaTeJbHbIX TEXHOJOTHH

XpoMarorpa@uueckumMu Me-
TOJIAMH.

ITP

BaHﬂTI/Ie, ITOCBAIICHHOC
KOHKPCTHBIX YMCHHﬁ N HAaBBbIKOB IIO

OCBOCHHIO

PEJI0KEHHOMY QJITOPUTMY .

CP

N3ydenune mMarepuana rno TeMe JeKIHH,
MOATOTOBKA K TECTUPOBAHUIO.

Tema 6. Metoapsl onpenene-
HUS MUKPOOHON OMOMAacchl B
MOYBE.

Jlexkusi-Bu3yanu3anusi ¢ 3JIEMEHTAMHU
pOoOJIEMHOM JIEKIIUU B ayJl. C MYJIbTH-
MeJia IPOeKTOPOM

I1P

BaHﬂTI/Ie, ITOCBAIICHHOC OCBOCHHIO
KOHKPCTHBIX yMeHI/Iﬁ N HAaBBIKOB IIO

PENJI0KEHHOMY aJITOPUTMY .

CP

N3ydenune Marepuana rno TeMe JeKIHH,
MIOATOTOBKA K TECTUPOBAHUIO.

Tema 7. Meroasl nW3ydeHHs
(PU3HOJOTUYECKUX BEIIECTB
B [IOYBE.

Jlekuusi-Bu3yanu3anusi ¢ 3JIEMEHTAMHU
pOOJIEMHOM JIEKIIUU B ayJl. C MYJIbTH-
Meiia MPOEKTOPOM

I1P

3aHsTHE, IIOCBSILEHHOE OCBOCHHUIO
KOHKPETHBIX YMEHUW M HaBBIKOB IO

IIPEJIOKEHHOMY AJITOPUTMY.

CP

I/I3yquI/Ie Martcpuajia 110 TCMC JICKIHNH,
IMIOATrOTOBKA K TCCTUPOBAHUIO.

Tema 8. Metoasl omnpenene-
HUS BUJOBOTO W (DYHKIIHO-
HaJIbHOTO pazHooOpasus
MMOYBEHHOIO  MHUKPOOHOTO

coooO1ecTsa

Jlekuus-Bu3yanusanmsi ¢ 3JIEMEHTAMHU
npOoOJIEMHON JIEKIUU B ayJl. C MYJIbTH-
MeZIna MPOEKTOPOM

ITP

3aHsATHE, TIOCBSIIEHHOE OCBOCHHUIO
KOHKPETHBIX YMEHUW M HaBBIKOB I10

MIPEIJIOKEHHOMY AJITOPUTMY.

CP

W3yyeHnue Marepuana no TeMe JEeKIHH,
MOATOTOBKA K TECTUPOBAHUIO.

6. Texymuii KOHTPOJIb YCIIEeBA€MOCTH U MPOMEKYTOYHAS ATTECTALMS 10

UTOraM OCBOCHMS ITUCIHHUILIHHBI
6.1. Ilepeyennb KoMneTeHIMII ¢ yKa3aHUEM 3TaNoB UX (POPMUPOBAHUS
TabOmuma 7

Jdranbl GopMHUPOBAHUS KOMIIETEHIIUI
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Koa xomnereHumnn

Jtan ¢GopMHUPOBaHUS KOMIIETEHIIUN 04HOI opMBbI 00Yy-

YVK-1 1
YK-2 1
[TKoc-3 1

6.2. Iloka3are/id, KpUTEPUH U IIKAJIbI OCHUBAHUS KOMIIETEHIIM I

Tabmura 8

CooTHouieHue moka3arejieid ¥ KpUTepreB OLCHMBAHUA KOMIIETEHIUM €O IIKa-
JION OLICHUBAHUA U YPOBHEM UX ¢(hOPMUPOBAHHOCTH (IK3aMEH)

YpoBeHb chopmupo-

IHoka3zarenn komnered- | Kpurepuii .
. IlIxana oueHNBaHus | BAHHOM KOMIIETE€H-
num (M) OllCHUBAHUSA
107001
OTJIINYHO BBICOKHU
3HaTh (COOTBETCTBYET TaO- 3HaeT XOPOIIIO MMOBBIIIICHHBIN
mane 1) YI0BJIETBOPHUTEIHHO IOPOTOBBIiA
He 3naet HEYJIOBJICTBOPUTEIILHO|  HEIOCTATOYHBIN
OTJIMYHO BBICOKHMH
YMeTb (COOTBETCTBYET Ymeer XOpOLIO MOBBIIICHHBIN
Tadsmue 1) YI0BJIETBOPUTEIHLHO IIOPOTOBBIIA
He ymeer |HEeynOBIETBOPUTENBHO| HEAOCTATOUYHBIN
OTJIUYHO BBICOKHU
BrasieTs (COOTBETCTBYET Bnaneer XOpOILIIO TOBBIIICHHBIN
Tadsmue 1) YIOBJIETBOPUTEIHLHO IIOPOTOBBI
He Brageer |HEyIOBJIETBOPUTEIBHO| HEIOCTATOYHBIN
Tabnuna 9

CooTHOLIEHHE MTOKa3aTeJleid 1 KPUTEePUEB OLIEHNBAHUS KOMIIETEHIIMI CO HIKA-
JIOW OLICHUBAHMS M YPOBHEM MX C(hOPMHPOBAHHOCTH

IToka3aresim KOMIIETEH-
uum (4ii) (1ecCKpunTopbI)

Kpurepuii oueHuBanus

Yposenb
copmupoBaH-
HOW KOMIIETEH-

1107001
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3HaTh (COOTBETCTBYET Ta0-
muue 1 PIT)

[Toxa3pIBaeT MOJHBIE W TIIyOOKHE 3HAHMS,
JIOTMYHO M apryMEHTHPOBAHO OTBEYAET HA
BCE BOIPOCHI, B TOM YHCIIE TONOJIHUTEb-
HbIC, [I0KA3bIBACT BBICOKUN YPOBEHB TEOpE-
TUYECKUX 3HAHUU

BBICOKHUU

[loka3piBaeT riayOOKHWe 3HAHUS, TPAMOTHO
M3JIaracT OTBET, JOCTATOYHO IIOJHO OTBE-
4acT Ha BCE BOIPOCHL, B TOM YHUCJIE JOIOI-
HUTEJIbHbIE. B TO e Bpems Ipu OTBETE
JIOIIyCKAET HECYILIECTBEHHBIE ITOIPEIIHOCTH

MOBBIIIIEHHBIA

[loka3bIBaeT 1OCTAaTOYHBIC, HO HE ITyOOKHE
3HAHUS, NPU OTBETE HE JOIMYCKaeT IPyObIX
OmMMOOK WM TIPOTUBOPEYHH, OJHAKO B
GbopMyJIHpOBAaHUU  OTBETa  OTCYTCTBYET
TOJDKHAsE CBSI3b MEXAY AHAIM30M, apry-
MEHTalUMen W BbIBOAaMHU. s mosryueHus
MPAaBWJIBHOTO OTBETa TPEOYIOTCS YTOYHS-
FOIE BOIPOCHI

MMOPOrOBBIN

[loka3pIBacT HENOCTATOYHBIE 3HAHUS, HE
CIOCOOEH apryMEHTHPOBAHO U IOCIIEA0BA-
TEIbHO M3JaraTb MaTepuall, JIOIyCKaeT
rpyoble OMMOKH, HEMPAaBHIBHO OTBEYAET
Ha JOIOJHUTENIbHBIE BONPOCHI WIH 3a-
TPYJIHSAETCS C OTBETOM

HEJ0CTATOUYHBIN

YMeTb (COOTBETCTBYET Ta0-
mute 1 PIT)

YMeeT NpUMEHSITH TMOJyYCHHbIC 3HAHUS
IJIS1 PEIICHUST KOHKPETHBIX MPaKTHUYECKUX
3ajiay, CMOCOOEH TMpPEUIOKUTH aJbTepHa-
TUBHBIE PEIICHUS AaHAIU3UPYEMBIX IMPO-
651eM, (hOpPMYTUPOBATH BHIBOIBI

BBICOKHUU

YMeeT NpUMEHSTh IOJyYECHHbIC 3HAHUS
TUIST peIIeHUs] KOHKPETHBIX MPAaKTHUYECKUX
3asiay, crnoco0eH (hopMyIUpPOBaTh BHIBOJIBI,
HO HE MOXET MNPEIIOKHUTh aTbTePHATHB-
HBIC PEILICHUs aHAIM3UPYEMBIX ITPOOIeM

MOBBIIIICHHBIHN

[Ipn pemieHnr KOHKPETHBIX MPAKTUYECKUX

34/1a49 BO3HUKAKOT 3aTPYAHCHUSA

MOPOrOBBIN
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He moxeT pemats NpakTUYECKUE 3a1a4M | HEIOCTATOYHbIN

BrageeT HaBbIKaMU, HEOOXOAMUMBIMH IS
MpoeCCHOHATTBHON NIeITETbHOCTH, CIIOCO- .

. BBICOKUH
OCH OLICHUTh PE3YyJbTAT CBOCH JESATEIBHO-

CTH

Biianeer HaBbIKaMU, HEOOXOIUMBIMU JJIS
Bnazners (cooTBeTCTBYET [[IpO(PeCcCHOHATIBHON — JESATENIbHOCTH, — 3a- .

. TTOBBIIICHHBIN
tabmuie 1 PIT TPYAHSIETCS OLICHUTH Pe3yJIbTaT CBOCH Jesi-

TCJIBbHOCTH

[loxa3piBaeT ciaaOble HaBBIKHM, HEOOXOIH-
MbIe I TIPOQeCCUOHATILHON JIesTebHO- TOPOTrOBbIM
CTU

OTCYTCTBI/Ie HaBBIKOB HGIIOCT&TO“IHI;Iﬁ

6.3. TunoBble KOHTPOJIbHBIE 32IAaHUA WJIN UHbIE MATEPHAJIbI, HEO0X0AUMBbIE
JJISl OLleHKH 3HAHUI, YMEHUI U HABBIKOB M (MJIM) ONBITA AeATEeJIbHOCTH

Ha npomexxyTouHyro aTTecTaluio BBIHOCITCS CIEAYIOUIME KOMIETEHUUH, dop-
mupyemble auciuiuinHon: YK-1 CrnocoOeH ocCylecTBIsATh KPUTUYECKHM aHau3
POOJIEMHBIX CUTYallMii HA OCHOBE CHCTEMHOI'O MOJIX0/1a, BbIpadaThIBaTh CTPATETUIO
neiicteuil; YK-2 Croco0OeH ympaBisiTh MPOEKTOM Ha BCEX dTamax ero KHU3HEHHOTO
nukia; [1Koc-3 CrocoOeH pemaTh 3a/adyd KOHTPOJIBHO-HAA30PHOU JIEATEITLHOCTH,
BKJIFOYAsi KOHTPOJIb 32 OpraHu3aIlfeil Haaiexaieil 1abopaTopHON MpakTUKU, o0pa-
[ICHUEM C NECTULMJAMU U arpoXUMHKaTamMH, 3(p(GEKTUBHBIM MPOBEIECHUEM MHUKPO-
OMOJIOTMUECKUN peMeAMallud U COXpaHEHUEM OMOJOrMYeCKOM aKTHBHOCTH IOYB,
o0OecrieyeHneM MHUKPOOHOJIOTMYECKON 0€30MacCHOCTH CEeIbCKOXO35MCTBEHHOM Mpo-
OYKIHWH C UCTIOJIB30BAHUEM METOAOB CAaHUTAPHO-TUTHEHUYECKOTO U IKOJOTHYECKOTO
KOHTPOJIS

Jlnst oueHku cHOPpMUPOBAHHOCTH KOMIETEHIMH B OLEHOYHBIX Marepuajax Mo
JUCLUIUIMHE TPUBOAATCS 3aJaHus, MO3BOJIAIOLIME BBIABUTH YPOBEHb 3HAHUU, yme-
HUI 1 HaBBIKOB U (MJIM) OMbITA EATEIBHOCTH Y 00YYaIOUINXCs, OCBAUBAIOIINX MPO-
IrpamMMy HOATOTOBKHU B MarucTparype.

JlJis KOHTPOJIE YCBOEHUSI JTaHHOW JUCUMUIUIMHBI Y4€OHBIM IUIAHOM IPEILyCMOT-
PEH B UETBEPOTOM CEeMECTpe O4YHOU (OpMBbI OOyUEHHS 3a4eT C OLEHKON, KOTOPHIN
MPOBOJUTCSA B (POpME YCTHOTO OTBETA
buner mis 3adera ¢ OLEHKOW KaK MPAaBWIJIO, BKIIOYAET JABA TEOPETUUYECKUX 3aJIaHMS
(Bompoca). Ynciio KOHTPOIBHBIX 3aJJaHuil B TUCBMEHHON pa0OTe 3aBUCUT OT CIICIIH-
buKH AUCUMIUINHBI, onpenesseTcs kapeapol u mepeyHeM KOMIIETEHIUH, BBIHOCH-
MBIX Ha IPOMEKYTOYHYIO aTTECTALMIO.
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Pabouas Terpaas no gucnuniauxe b1.B./1B.04.02 «Metoabl MUKpPOOHO0JI0-
THYEeCKOH peMeIrnanum».
1. Pabouas terpaap ans nmpakThyeckux 3aHaThil no aucuuiuinde b1.B.J1B.04.02
«Metonbl MUKpoOHosiorndecko pemeauanuu». M.: LleHTp onepaTUBHON moJuUrpa-
¢uu PTAY-MCXA umenu K. A. Tumupsizera, 2023.

PabGouas TeTpanp sBISAETCS HOBBIM BHAOM YYEOHO-METOAMYECKOTO ITOCOOUSI.
[Tocobue comepXuT HEOOXOAUMbIE MaTepUaibl MO0 U3YYEHHUIO METOJI0B MHUKPOOUOIIO-
IrMYeCcKuX uccieaoBaHuii. Pabodas terpaapr cocTaBieHa B COOTBETCTBHUU C MPOTpPaM-
moit aucturuimHbel b1.B.J1B.04.02 «MeToapl MUKpPOOHOJOTHUECKON peMeTuaIium.
YacTe 3a1aHuil 1aHa B BUJICE HEMBIX TAOJIHI] U CXEM, MO3BOJISIFOIIUX 00CCIEYUTh MPO-
TpaMMUPOBAHHBIM KOHTPOJIb 3a yCBOCHHEM Matepuaia. Kpome Toro, pabouyio Tet-
paab CTYJEHTHI MOTYT MCIOJIb30BaTh B KAU€CTBE TEPMUHOJIOTUYECKOTO cioBapsi. B mo-
coOue BKIIFOUEHBI BOIIPOCHI CaMOKOHTpoJisA. Pabouast TeTpaab npenHa3HayeHa JJis CTy-
JIEHTOB, OOyJaroIuXcs Mo HarpalieHHio moaroToBku 05.04.06 Dxomnorust u mpupo-
JIOTI0Ib30BaHNE

Kpurepuu ouenuBanusi padoueit Terpaau no JucCHUIIMHE.
v' Ha «omim4HO» OleHHBaeTcss pabora, eciu: pa0doTa BBHINOJHEHA B 3aJaHHOE
BpEMsl, CAMOCTOSITENIbHO, C COOJIOJCHHEM I0CIEI0BATEIbHOCTH, KAYECTBEHHO U
TBOPYECKH; CTYACHT MPaBUJILHO BBITIOJHWII BCE YCIOBUS 3aaHusl, 0€3 OmMOOK U UC-
IIPABJICHAM.
v' Ha «xoporio» oneHuBaercs pabora, eciu: paboTa BBIIOIHEHA ¢ COOIIOICHIEM
MOCIIEI0BATEIHLHOCTH, PU BBIMIOJHEHNUN OTJEIBHBIX YCIOBUHN JOMYIIEHBI HEOObIIINE
OTKJIOHCHHMSI; €CJIM CTYACHT JOMYCTHJI HECYIIECTBEHHBIE OITMOKH WM CIEJaHbl B pa-
00Te ucmpasiIcHUS.
v' OleHKa «yIOBJIETBOPUTEIHLHO» BBICTABIISETCS, €CIIM: paboTa BBIIOJIHEHA B 3a-
JTAHHOE BPEMsI, CAMOCTOSITEIBLHO, HO OT/CJbHBIC YCIIOBUS 3aJaHUS BBITIOJHEHBI C
omnOkaMu; paboTa BBITIOJTHEHA HEOPEKHO MJIU HE 3aKOHYEHA B CPOK.
v' OrmeHKa «HEYIOBICTBOPHTEIHLHO» BBICTABISETCS, €CIIU: CTYACHT CaMOCTOS-
TETHHO HE CTPABWIICS C YCIOBUSIMH 3aJaHMsl, TOCIEA0BATEIbHOCTD BHITIOJHEHHS 3a-
JaHWs HAPYIIICHA, MPU BBITOJHCHUH YCIOBUH 3aJaHMs JOIMYIICHBI OOJBIINE OTKIIO-
HeHus, padoTa odopmIiieHa HEOPEKHO M MMEET HE3aBEPIEHHBIN BUII;, CTYyJACHT TOJb-
KO UMEET OYeHb cIaboe MPEJCTaBICHUE O NUCIMIUIMHE W HEJOCTaTOYHO, WA BOOO-
111 HE OCBOMJI YMEHUS MPHU PEIICHUHN 3a/1aHuUS.

6.4. TunoBbie KOHTPOJIbHbIE 32aHUSI MJIH HHbIE MaTePHAJIbI, HEOOXO UMbl
JJIS1 OLlEHKM 3HAHM I, YMEHHH 1 HABBIKOB U (MJIM) ONBITA AeSATEJbHOCTH

Bonpocs! 1J1s1 MOATOTOBKU K KOHTPOJIbHBIM MEPONPUSITHSIM
(ycTHBIH onpoc)
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Paznen 1. OcHOBHBIE MeTOIbI 00HAPYKEHUS U U3Y4YeHUS] MUKPOOPTraHU3MOB.
Tema 1. O0mue TpedGOBaHNS K OPraHu3anun pador ¢ Mukpoopranusmamu. Ot-
0Op ¥ MOATrOTOBKA MOYBEHHBIX 00PA3LOB 1JI MUKPOOUOJOTHYECKUX HCCIEN0-

BaHMIA.
1. Kakue ocobeHHOCTH MUKPOOPTaHU3MOB HEOOXOIUMO YUYHUTHIBATh NP paboTe ¢
HUMH.
2. B yem 3akitogaroTcsi 0cCOOEHHOCTH pabOThl ¢ MUKPOCKOITMYECKUMHU O0BEKTaMU ?
3. Kakas knaccudukaiysi MUKpOOPTaHU3MOB TI0 TPYIINaM OMACHOCTHU (ITaTOT€HHO-
cTH) ipuHsTa B Poccun?
4. Kakue HOpMaTHBHBIE JOKYMEHTBHI PErVIAMEHTUPYIOT paboTy ¢ MHUKpPOOPTaHU3-
MaMHU B Haiel ctpane?
S. Kakue TpebGoBaHUS MPEABSABISAIOT K MOMEIICHUSIM, TJI€ MPOBOIATCS pabOThI €
MUKpPOOpTraHu3Mamu?
6. Kakue TpeboBaHusi K BHYTPEHHEH OTHEIKE MOMEIICHU MUKPOOHOIOTUYECKUX
naboparopuii?
7. B ueM 3akmr04aeTcs «IpUHLIMI IIOTOYHOCTI?
8. JlabopaTopHas MeOenb JjIsi MUKPOOHUOJIOTHYECKUX JIa0opaTopuii U ee 0COOEH-
HOCTH.
Q. TpeOoBaHus K BHYTpeHHEHN cpefie Jlabopatopuu (OCBEIIEHHOCTh, BEHTUJISLIUS 1
zp.).
10. OGopymoBaHue MHKpPOOHOJIOTHYECKON saboparopuu (oO1enadbopaTtopHoe H
CIICLIMAIBHOE).

11. B yewm 3aKkiIr04aroTCs MpaBUiia ACTIETUKU?

12.  Yro Takoe aHTHCENTHKA U KaK ee COOI0AaTh?

13. Yo Takoe ne3undexiusn? Kak yacto ee HE0OX0AMMO POBOIUTH?

14.  Opranuzanus u npoBeJeHUE Je3UH(PEKITMOHHBIX MEPOIPHUITHIA B 1a00PaTOPUH.
15. Kakue ae3uHduuupyromye npenaparbl UCMHOJIb3YIOT A1 00pabOTKU MOBEPXHO-
cTeil B 1aboparopun?

16. Yro Takoe cTepuiam3aIus’?

17. Kakue MeToapl TePMUYECKONW CTEPUIN3AIINN BBl 3HACTE M IS YETO UX HWCTIOJb-
3YIOT?

18. Uro takoe ¢uiaMOupoBaHUE U I YETO €ro MPUMEHSIOT?

19.  AsroxnaBupoBanue. [Ipuniun metoza.

20. OcHOBHBIE PEXHMMBI ABTOKJIABUPOBAHUS, MIPUMEHIEMbI B JJA0OPATOPHOM IpakK-
THUKE.

21. Kakue MeToapl TEPMHUYECKOW CTEPUIU3AIMU TPUMEHSIOT IS CTePUIIM3AIIH
MATATEJIbHBIX Cpea?

22. Kaxkue MeTOobI MCTIONB3YIOT JJISI CTEPUITN3AIMN CTEKISTHHON TIOCYTbI?

23. Uro Takoe TMHAAIM3AINS?

24. UYro Takoe mactepu3anusa’? [ToueMy macrepu3ainio HEIb3s OTHECTH K METOAaM
cTepUIM3aum?

25. Yto Takoe xosiogHas crepuimzanus? B kakux ciydasx ee HEO0OXOIUMO HC-
MOJI30BaTh?

26. Kak npoBectu cTepuin3anuio GuiabTpoBaHueMm? J[Jisi cero ee uCnoib3yroT?

27. Kaxk noarotoBuTh MOCYly U CPEeIU K CTEPUITU3ALINN?

28. Kax mpoBecTy KOHTPOJIb CTEPUITH3AIUHN?
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29. Kakue MHIMKaTOphl CTEPUIIN3ALIMY BBl 3HAeTe?
30. Jlms yero HEOOXOIUMBI KypHAJIbI KOHTPOJISI CTEPUIN3AIN?
31. Ilepeuncnure OCHOBHBIE TPEeOOBAaHHS TEXHHKH O€30MACHOCTU MpU paboTe B
MHUKPOOHOJIOTMUECKON JJaO0OpaTOPHUH.
32. KaxkxoBsl 0coOeHHOCTH 0TOOpa P00 ISt MUKPOOHOIOTHYECKIX UCCIICOBAHMIA?
33. Kak XxpaHuth U TpaHCIIOPTUPOBATH 0OPA3IIbl I MUKPOOHOIOTHYECKUX HCCIIe-
JTOBaHUN?
34. Kak coOmonare mpaBuiia aceNTUKHU MpPU MPOBEICHUHM MHKPOOHOIOTUYECKOTO
nocesa?
35.  Kak npaBuwibHO IPOU3BOANUTH 00€33apa’KUBaHKE MOCYAbl U MAaTEpUAIOB TOCTE
OKOHYaHHA PadoOT.

Tema 2. KotnyecTBeHHBI y4eT MUKPOOPTaHM3MOB IIOMOIIbI0 MUKPOCKOIIMH.

1. CaerononbHas Mukpockonus. [IpuHumn nonydeHus: n300pakeHusi, BO3MOXKHO-
CTH METO/IA.

2. @®a30BO-KOHTpACTHAsA MUKpOcKonus. [IpuHIMN nosydyeHus: u300pakeHus, BO3-
MO>KHOCTH METOA.

3. TemuomnonbHas Mukpockonud. [IpuHuun nomydeHus: n300pakeHus, BO3MOKHO-
CTH METO/IA.

4. JIromuHecueHTHass MHUKpockonus. [IpuHIMI nomydeHus: uU300pakeHHs, BO3-
MO>KHOCTH METOAA.

5. UYro Takoe hiyopoxpombi?

6. Kakue npupoHbie (piryopoXpoMmbl Bbl 3HaeTe?

7. Kakue ¢ayopoxpombel Hanbojee 4acTO HCHOIBb3YIOT Ui KOHTPACTUPOBAHMS
O0OBEKTOB IPH JIIOMUHECLIEHTHON MUKPOCKOITUU?

8. MO’KHO JI yYUTBIBaTh OTAENIBHO )KUBBIE U MEPTBBIE KIIETKH C TIOMOILBIO JIFOMHU-
HECLIEHTHOT'O MUKpOCKOTa?

9. DNeKTpOHHAasT MUKpPOCKOMNMs (MpocBeuMBaKolias U ckaHupytouias). [IpuHuun

MOJTyYEHUsI U300paXKEeHMs], BO3MOXHOCTU METO/I.

10. TloaroroBka mpenapaToB IJis YIEKTPOHHON MUKpocKomuu. [lepeuncnute oc-
HOBHBIE ATAIbl IPOOOMOATOTOBKH.

11.  Kakwue miochl 1 MHUHYChI MCCJIEOBAHMS MPENapaToB >KUBBIX MUKPOCKOMHYE-
CKHX 0OBEKTOB?

12.  Kakwue miochl 1 MUHYCHI UCCIIEIOBaHUS (PMKCUPOBAHHBIX M OKPAIICHHBIX MHUK-
POCKOTIMYECKUX O0OBEKTOB?

13. IIpemapat «pa3gaBieHHas Karis, KaK MPUTOTOBUTH U JUIS YETO MPUMEHSIOT?
14.  Tlpemnapat «BUCsYas Karwis», KaKk IPUTOTOBUTH U JJI YETO TPUMEHSIOT?

15.  ®duxcupoBaHHBIE OKpAIIICHHBIE MMPenapathl. TeXHUKa MPUTOTOBIICHUS MA3KOB.
16. Kpacurenu, ucnoab3yemsl sl OKPACKH Ma3KOB.

17.  Oxkpacka xancyn (meron byppu, meton byppu B mogudukammu ['mHca).

18.  Oxkpacka o metoay I'pama. B uem 3akitodaercst NpyuHIUAI MeToAa?

19.  Okpacka xrytukoB. Meron cepeOpenus kryrukoB. Okpacka no meroay Jled-
¢dnepa B monudukanyu [lemkosa.

20.  Okpacka snaocnop. Metoa BbIsSIBIEHUS CIIOP HETATUBHBIM OKPAILIMBAHUEM.

21.  Okpacka BKJIIOYEHUH (TJIMKOT€H, TPaHyJie3a, BOJIOTUH, JIUMUbL, moiudocdats

u Jp.)
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22. OmnpepgeneHue KUCIOTOYCTOWYMBOCTH MHUKPOOPraHW3MOB 1Mo Metony Llmms-
Hunbcena.

23. . Kak onpenenuts pazmepbl MUKPOOPTaHU3MOB?

24.  Urto xakoe OKyJSPHBII MUKPOMETp U KaK €ro MCI0JIb30BaTh?

25.  Uro Takoe 0OBbEKTUBHBIN MUKPOMETP U KaK MM IOJIb30BaThCS?

26. Kakue MeTosibl MPUMEHSIIOT ISl MO/ICYeTa OOLIEro KOJM4ecTBa OaKTepHid
B TIOIYJISLUH.

27. MeToapl KOIMYECTBEHHOTO yuyeTa MUKpOoOpraHu3MoB. OrnpeaeneHue Koaude-

CTBa KJIETOK O]l MUKPOCKOTIOM.
28. Kawmepa I'opsieBa-Toma u ee UCTIOIB30BaHUE JIJISl ONPEACTICHHS KOJTMYECTBA
KJIETOK B CYCIIEH3HH.
29. IlpeumyiiecTBa v HEIOCTATKH METOOB MPSIMOTO CUETA.

Tema 3. Boigesienne v yueT NOYBeHHBIX MUKPOOPTaHM3MOB HA MUTATEJbHBIX

cpenax.
1. JIJist 4ero MCHoJIb3YIOT MUTATENIbHBIE CPEbl B MPAKTUKE MUKPOOUOJIIOTHUECKUX
HUCCIIEeN0BaHUI?

2. DJIEKTUBHBIC TUTATEIbHBIE Cpebl. B yeM 3akiro4aeTcsi MpUHITUIT 3JIEKTUBHOCTH

M KakK €ro HCIOJb30BaTh ISl BBIACICHUS MUKPOOPIaHU3MOB U3 PA3JIMYHBIX UCTOYHU-
KOB?

3. Uro Takoe auddepeHimaibHO-IMarHoCTHUECKUe nuTaTelibubie cpepl? IIpuse-
JIUTE TPUMEPBI.
4. Krnaccudukarusi nUTaTeabHbIX Cpell M0 KOHCUCTEHIMU. Y TUIOTHUTEIH, UCTIOJb-

3yeMbIC JJIs1 IPUTOTOBIICHHUS TTUTATEIBHBIX CPE]I.
5 OCHOBHBIE KOMITOHCHTHI TUTATEIBHBIX CPEI.

6. [TepeuncnrTe OCHOBHBIC ATAITBI IPUTOTOBIICHHS MATATEIIBHBIX CPE.

7 VY cnoBuUS ¥ CPOKH XpaHEHUS TIMTATEIBHBIX CPE/.

8 Kak 1onro MoKHO XpaHUTh CTEPHIIBHBIC TUTATEIILHBIC CPE/IbI B KOI0ax?

Q. Kak 101ro u B Kakux yCIIOBUSX MOYKHO XPaHUTh CTEPUIILHBIC MTUTATEIILHBIC Cpe-
JIbl, pa3nuThie B yariku [lerpu?

10.  TlepeuucnuTe OCHOBHBIE METOBI KOHTPOJISI KAYECTBA MUTATEIBHBIX CPE/I.

11.  OcoOGeHHOCTH MTOCEBa HA TUIOTHBIC U )KUJIKUE ITUTATCIILHBIC CPEIbI.

12. Kak nmpou3BOJIUThH MOCEB HAa MOBEPXHOCTh MUTATEILHON CPE/IbI, YTOOBI MO  JTy-
YUTh OT/ICITHHBIC KOJIOHUU?

13. B yewm cymHOCTh METO/1a pa3BeICHU?

14.  Yro Takoe yucTas KyJabTypa?

15. MeToapl BbIJICTECHUS YUCTHIX KYJIBTYP.

16. Kak MOXHO OCYIIECTBUTH IPOBEPKY YNCTOTHI KYJIBTYPHI?

17. B d4em 3akio4aroTcsi 0COOCHHOCTH BbIJICTIEHUS aHAYPOOOB?

18. Uto Takoe HakomuTENbHAS KyJbTypa?

19. Kak nojiy4uTh HaKOMUTEIbHYIO KYJIbTYPY?

20. Kakue ¢aktoppl HEOOXOAMMO YUYUTHIBATH ISl MOJYYEHHUS HAKOMUTEIbHBIX
KYJIBTYp OIpPEICICHHBIX TPYI OaKTepuil (Hampumep, aMMOHU(PUITUPYIOIINX, a30T-
(UKCUPYIOMINX, TIEJUTFOJIOTUTUKOB | T.1.)?

21. Mertoasl KyJIbTUBUPOBAHUS a3POOHBIX MUKPOOPTAaHU3MOB.

22. Mertoapl KyJIbTUBUPOBAHUS aHAIPOOHBIX MUKPOOPTAHH3MOB.
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23. HazoBuTe OCHOBHBIE MOKA3aTENN, XapaKTEPUIYIOMHUE POCT MOIMYJISIUN OaK-
TEpUI.

24. Bmusaue temmnepaTypbl 1 pH Ha pocT M CMHTE3 OMOJIOTHYECKH aKTUBHBIX BE-
IIECTB B MPOIIECCE KYJIbTUBUPOBAHUS?

25. Ilpu xakoil TemmepaType HEOOXOAMMO MPOBOAUTH KYJIbTUBHPOBAHUE ME30-
(GUIBHBIX MUKPOOPTAaHU3MOB?

26. Ilpu xakoif TemrepaType HEOOXOAMUMO MPOBOJIUTH KYyJIbTUBUPOBAHUE TEPMO-
bunos?

27. Ilpu xakoiif TemriepaType HE0OOXOAMMO MPOBOJUTH KYJIbTUBHUPOBAHUE TICUXPO-
(GUITBHBIX MUKPOOPTAHU3MOB?

28. Mertoapl KOTUYECTBEHHOTO yueTa MUKpOOpraHu3MoB. OrpeiesieHne yucia

KJIETOK MUKPOOPTraHU3MOB BBICEBOM Ha MUTATEIIbHBIE CPEIBI.
29. B dem cyTh MeTO/a IPEACIBHBIX Pa3BEACHUI?
30. HenmocraTku MeToaa KOJMYECTBEHHOTO y4eTa, OCHOBAHHOTO Ha BHICEBE HA ITH-
TaTEJNbHBIE CPE/IBI.

Tema 4. Metoabl naeHTH(PUKATNHA MUKPOOPTaHU3MOB.

1. Urto noipazyMeBarOT MO KyJIbTypaJlbHBIMU CBOMCTBAMU?
2. Kakue kyapTypasibHbIe IPU3HAKN YYUTHIBAIOT MPU ONMKMCAHUN MUKPOOPTraHu3Ma’?
3. Kosonuu xakoit popmbl MOTyT 00pa30BbIBaTh OAKTEPUH HA TUIOTHBIX MATATEIb-

HBIX cpenax?

Kakotii Mmo>xeT ObITh TPO(UITh KOJIOHUU OAKTEpUi?

Kakoti 6p1BaeT kpaii KOJIOHUH?

Kax onpenenuts CTpyKTypy KOJOHHUA?

Kaxk onpenenuts KOHCUCTEHIIUIO KOJIOHUU?

Ha xakune ocoOeHHOCTH pocTa OAKTepHil B KUAKUX MUTATENIbHBIX cpefax oOpa-
IIAFOT BHUMAHUE TIPU OTTUCAHUH?

9. Kakue ¢pu3nonoro-0MoxuMuieckre CBOMCTBA YUUTHIBAIOT MIPHU OMMCAHUM OAKTE-
puit?

10.  Kak omeHuTh CIOCOOHOCTh MUKPOOPTaHU3MOB MCIIOJIb30BaTh PA3IMYHBIE CO-
eANHEHHUS yriiepoa’?

11. Kak OeHuTh CIOCOOHOCTh MUKPOOPTaHU3MOB HCIIOJIb30BaTh PA3IMYHBIE CO-
€AVHEHUS a30Ta?

12.  Kak oneHuTh CiocOOHOCTH OakTepuil 00pa3oBbHIBATH aMMHAK?

13. Kakue TecThl U MHAUKATOPHI UCTOIB3YIOT JIJIS OMPENIEICHUsT CIOCOOHOCTh MPO-
JTYyLIUPOBATh CEPOBOAOPO?

14.  Kak oneHuTh ClIOCOOHOCTH OaKTEpUid K IeHUTpUUKAIUNA?

15.  Kak BbIsIBUTH CIOCOOHOCTH OaKTepuil K (PMKCAUU MOJIEKYJISIPHOTO a301a’?

16. Kak mo xapaktepy pocTa MpH MOCEBE YKOJIOM OLIEHUTh OTHOLICHHE OaKTepui K
MOJIEKYJIIPHOMY KUCJIOPOaY?

17.  Kak olleHUTh aMWJIOJIUTUYECKYIO aKTUBHOCTh?

18.  C momoIpo Kakux TECTOB MOYKHO BBISIBUTh aKTUBHOCTH BHEKJICTOYHBIX MPOTE-
a3 6akTepuii?

19.  Kakwue MeTO/Ibl OIIEHKH JIMMOIUTUYECKON aKTUBHOCTH BhI 3HaeTe?

20. OmpeneneHre aHTHOMOTHYECKOW AaKTUBHOCTH MUKPOOPTAaHU3MOB (METOJ Tep-
MEHIUKYJISIPHBIX IITPUXOB).

O NOo g bh
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21. OmnpenencHre aHTUOMOTHUYECKON aKTHBHOCTH MHUKPOOPTaHHU3MOB (METOJ arapo-
BBIX 0JIOYKOB).
22. OmnpeneneHre 4yBCTBUTEIILHOCTH MUKPOOPTAHU3MOB K aHTUOMOTUKAM. METOJOM
CEPUIHBIX PAa3BEICHUN.
23. OrmpenencHre YyBCTBUTEIHHOCTH MHUKPOOPTAaHW3MOB K aHTHOMOTHKaM Tuddy-
3MOHHBIM METOJIOM
Pa3znen 2. Metoanl HccJIeI0BAHUSA OMOJIOTrHYECKON AKTHBHOCTH IOYB.
Tema 5. Metoabl onpeaesieHUus1 0MOJOTNYeCKOH AKTUBHOCTH MOYB ra30Bo-
xpoMaTtorpagu4ecKUMHM METOAAMMU.

1. B 4ewm 3akiro4aeTcss IPUHIMII AllETHIEHOBOTO METOJA OLEHKH HUTPOr€HAa3HON
aKTUBHOCTHU?

2. OnummTe OCHOBHBIE 3TAllbl POBEACHUS aHAIN3a HUTPOT€HA3HOW aKTUBHOCTH
IIOYBBI.

3. [Touemy mHTEHCUBHOCTH 3MKccU CO; cUMTalOT HaMbOJIEe UHTETPAIBHBIM T10-
Ka3aTeJIEM OLIEHKHU OMOJIOTMYECKON aKTUBHOCTHU ITIOYBKI?

4, Kak onpenenuts cnmocoOHOCTh MOYBBI K ACHUTPU(DUKAIIUA Ta30BOXPOMATOTPa-
¢buuecku?

S. Kak onpenenuts ciocoOHOCTh MOYBHI K 00pa3zoBanuio U norynouieHuto N0 ra-
30BOXpoMaTorpaduuecku?

6. Kak onpenenuts crocoOHOCTh mouBsl kK amuccun CH4 razoBoxpomarorpadu-
qecKu?

7. Kaxk onpenenuTs «IpIXaHUEe» OYBbI?

8.  Uro Takoe «cyOcTpaT-UHAYLIHPOBAHHOE) JbIXaHUE U KaK €r0 ONPEAEIUTh?

Q. Kak nmpoBoasIT MOATrOTOBKY MOYBEHHBIX MPOO K ONPEAEICHUIO AbIXaHUs, CyO-

CTPAaTUHIYIITUPOBAHHOTO JIbIXaHUS?
10. Yrto Takoe «MUKpOOHBIA MeTaboMUeCKuii KOAhOUIIMEHT» U KaK €ro paccuu-
TaTh?
11. Kak Ha OCHOBaHMM JaHHBIX O MHUKPOOHOM MeTaboaumdyeckoM koddduimente
MO>KHO CY/IUTh COCTOSIHUM MUKPOOHOI'O COOOLIECTBA MTOYBBI?

Tema 6. Meroasl onpeaejieHMss MUKPOOHOI OMOMAacChHI B IOYBe.
1. Kakumu mMetogaMu MOXHO OLICHUTh OMOMAcCy MUKPOOPTaHU3MOB B TTOYBE?
2. B dem mpuHIOMI OMOIMIHBIX METOAOB OINpPEICICHHS OMOMAacChl MHKPOOpPTa-
HU3MOB B I10YBE?
3. UTo MOXET BBICTYyNaTh B KayeCTBE OMOIMIOB MPHU OMNPEICICHUH OHMOMACCHI
MOYBEHHOU OUOTHI?
4, B uem 3akmrouaeTcst npuHIMTI METOa GyMUTAIMK U €T0 MOIU(GUKAITIU (METOT
GbyMUTAIMU-3KCTPAKITUN, METOJT (PyMUT AU -HHKYOAITHH ).
5. B dewm 3axirodaeTcsi IpUHIMI PETUAPATAIIMOHHOTO METOa U €0 Pa3HOBUIHO-
CTell (METOJ peruapaTaliui-uHKyOauu, METOI-IKCTPAKITHH ).
6. Kak ompenenuts OWoMaccy IMOYBEHHBIX MHUKPOOPTaHM3MOB, Ha OCHOBaHUH
JILIXaTEeIHbHOTO OTKJIMKA MUKPOOHOTO COOOIIEeCTBA TTOYBBI?
7. B uweM cyrh MeToma ompenencHus CyOCTpaT-MHAYIHPOBAHHOTO JBIXaHHUS
(CHUL)?
8. B deM CcOCTOMT MpHHIMI KWHETHYECKUX METOJOB OIPEACIICHUS MHKPOOHOM
oromaccol?
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Q. Kakxum 006pa3zom MOKHO OIEHUTH OOIIYyI0 OMOMAacCy MOYBEHHOW OMOTHI U CY-
JIUTH 00 aKTUBHOU U MOKosALIelcsa ee yactu? Kakne MeTObI ITO3BOJIAIOT 3TO CAEIATh?

Tema 7. Metoabl udyueHusi (PpU3H0JI0rMYeCKUX BellleCTB B MOYBe.
Kak cBs3ana ¢hepMeHTaTUBHAS aKTUBHOCTH M TUIOOPOIAE TTOUBHI?
B dem 3akitouaercs MpUHIIMI METO/A ONPEICTICHNUS] aKTUBHOCTH KaTasla3bl?
B yeM 3akmrodaeTcs NpUHIMI METO/Ia ONPEACICHN aKTUBHOCTH JIETUIPOTEeHA-

MCTOI[ OIIpCACICHUA CYMMapHOﬁ AKTUBHOCTH aMHJIa3 B ITIOYBC.

B 4ewm 3akirouaercs IMPpUHOUITI MCTOAA OIIPCACICHUA aKTUBHOCTHU ypea3LI?

B 4ewm 3akirouaercs IMPpUHOUITI MCTOAA OIIPCACIICHUSA aKTUBHOCTHU q)OC(i)aTaBLI?
B 4ewm 3akirouaercs IMPUHOUIT MCTOAA OIIPCACIICHUA AHETUOMOTUKOB B ITOYBE?
B 4ewm 3akirouaercs IMPpUHOUITI METOAA OIIPCACIICHUA TOKCHHOB B rousne?

ONoGORE WM
L)
o~

Tema 8. MeToabl onpeae/ieHUs: BUIOBOT0 U (PYHKIIHOHAJIBHOTO Pa3HO00pa3us
MOYBEHHOI0 MUKPOOHOI0 c0001IeCTBA.

1. Kakue Meroapl MpUMEHSIOT AJIsl ONpPEAETCHUS] TAKCOHOMHYECKON CTPYKTYpPHI
MUKpPOOHOTO coob1iecTBa?

2. Kakue MeTonpl NpUMEHSIOT AJi1 OLUEHKH (YHKIMOHAJIBHOIO pa3HOO0Opasus
MUKpPOOHOTO coob1iecTBa?

3. B ueM cyTh MeTOJ1a MHULIMMPOBAHHOTO COO0IIECTBA?

4. B ueM cyTh MeTOJ1a MyJIBTUCYOCTPATHOT'O TECTUPOBAHUSA?

S. MounekynsapHO-OHOJIOrMYECKUE METO/Ibl B MTOYBEHHOW MUKpoOHojoruu. Map-
KEpHBIC TEHBI ¥ UX MIPUMEHEHHE.

6. MonekyasspHO-OMOJIOTMYeCKUEe METOAbl B MOYBEHHON MHUKpOOUOJOTHH. bHo-

JFOMUHHCIIEHTHBIC MapKEPhl U UX IPUMEHCHHE.
7. Meron gumroopecnentHoit rudpuausamnyu in situ (FISH).
8.  MukpoOuosnornueckas MHAUKANNS ¥ JHATHOCTHKA TUMA TOYBBI M TOYBEHHOTO
TUTOIOPOIHSL.

Kpurepuu oueHuBaHus:

OneHka «OTJHMYHO» BBICTABIICTCS CTYIEHTY, €CIU JEMOHCTPUPYIOTCS: TIIy-
OOKO€ U MMPOYHOE YCBOEHHE MPOrpaMMHOI0 MaTepuaia MOJHbIE, TOCIIE0BATEIbHbIE,
IPaMOTHBIE M JIOTMYECKH HW3JIaraéMble OTBETHI NMPHU BUIOU3MEHEHUHU 3a/JaHMsI, CBO-
00JIHO€E BJIaJICHUE MAaTEPUAJIOM, TPABUIILHO OOOCHOBAHHBIE TPUHSATHIE PEIICHUS.

OuneHka «X0poII0» BBICTABISECTCS CTYACHTY, €CIIM JEMOHCTPUPYIOTCS: 3HAHUE
IPOrpaMMHOT0 MaTepuaja rpaMOTHOE U3JI0KEHHE, 0€3 CYIECTBEHHBIX HETOUHOCTEN
B OTBETE Ha BONPOC, MPABUIBLHOE MPUMEHEHUE TEOPETUUYECKUX 3HAHWM; BJaJCHUE
HEO0OXOIMMBIMUA HaBBIKAMH TIPU BBHITIOJIHEHUH MPAKTUUECKUX 3a]1a4.

OuneHka «yJI0BJIEeTBOPHUTEJIbHO» BBICTABIISIETCA CTYJEHTY, €CIU JEMOHCTPHU-
PYIOTCA: YCBOEHHE OCHOBHOTO MaTepuana, IPU OTBETE JOIYCKAIOTCS HETOYHOCTH,
Py OTBETE JAIOTCS HEAOCTATOYHO MPaBUIIbHBIE (POPMYIMPOBKU, HApYLIAETCS IO-
CJIEI0BATEIBHOCTD B U3JI0KEHUU NPOTPAaMMHOI0 MaTepuaia, MMEIOTCS 3aTPYAHEHHUS
B BBINOJHEHUH MPAKTUYECKUX 3aJaHUM.
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IIpuMepHbIii epedeHb BONPOCOB, BLIHOCHMbBIX HA POMEKYTOUYHYIO aTTecTa-
M0 (324eT ¢ OIEeHKOH)
1. Knaccudukaiys MUKpOOPraHU3MOB TIO TPYIIaM MaTOreHHOCTH (OMacHOCTH).

PernamenTanus padotsl ¢ Mukpoopranuzmami 111 u IV rpymnmn natoreHHoCTH.

2. TpebGoBanus k opranuzanuu padoT B MUKPOOHOIOTHYECKOH J1ab0paTOpHH.

3. TpeOGoBaHus K MOMEIIEHUAM JIJIs1 MUKPOOHOJIOTHYeCKOl 1abopartopun. Pea-
JM3anus NPUHLIKIA TOTOYHOCTH.

4. O61enabopaTopHoe U CHelUaIbHOE 000PYI0BaHNE MUKPOOHOIOTUUECKON
naboparopuu.

5. Mertonsl crepunm3anyu. CTepUInM3alys paCTBOPOB U MUTATEIbHBIX CPE.

6. Metonasl crepunuzanuu. CTepuan3aius nocy1bl, HHCTPYMEHTOB U TPHUOOPOB.
7. CoBpeMEeHHBIE METO/IbI CBETOBOM, 3JIEKTPOHHOM U JIA3€PHON MUKPOCKOIIHH,
WCITOJIB3yEMBIE JUISl U3YYEHHSI MUKPOOPTaHU3MOB.

8. CaetsiononbHas ¥ TEMHOIIOJIbHAs MUKpOcKonus. Pabouee yBennueHue 1 pas-
periaoas cnocoOHOCTh CBETOBOI'O MUKPOCKOTIA.

9. ®da30BOKOHTpacTHast MUKpockonus. OcoO0eHHocTu MeTona. O6nacTb npume-
HEHHUS.

10. JIrtomunecuenTHast MUKpockonus. dmroopoxpomsl. O01aCTh IPUMEHEHUS.

11. TpancMuccroOHHAas ANEKTPOHHAsA MUKpocKomus. [loaroroBka npemnaparos s
TOM.

12. Oco0eHHOCTH CKaHUPYIOLIEH 3JEKTPOHHON MUKpOCKONHH. Bo3moxHOCTH
METO/a.

13. Hcnonp30BaHre IUTOXMMUYECKUX METOAOB U3YUEHNSI MUKPOOPTaHU3-
MoB.Okpacka no ['pamy. 3HaueHrne MeToAa AJisl CACTEMATUKUA MPOKAPHUOT.

14. Hcnonp30BaHne IUTOXUMUYECKAX METONOB U3YUEHHSI MUKPOOPTaHU3MOB
BrlsiBlIeHHE BKIIOYEHUH B KJIETKaX MUKPOOPTaHU3MOB.

15. Meron nuddepeHnnanbHON OKpacky KIETOYHBIX CTPYKTYP (OKpacka crop,
BBISIBJICHUE KAaICyJl, OKpacKa >KI'yTUKOB U Jp.).

16. Briaenenre uncTom KyabTypbl U3 OTAEIBHOM KOJIOHUH. [IpoBepka yncToThI
KYJIBTYPBL.

17. MeToabl KOMMYECTBEHHOTO Y4eTa MUKPOOPraHu3MoB. OnpeaeneHue Koanye-

CTBa KJIETOK MO/ MUKPOCKOTIOM.

18. MeToabl KOIMYECTBEHHOTO Y4eTa MUKPOOpPTraHu3MoB. OnpeiesieHue yrciia
KJIETOK MUKPOOPTraHU3MOB BBICEBOM Ha MMUTATEIbHBIE CPEBI.

19. Omnpenenenre KOJIMYECTBA KIETOK U OromMacchl He(eTOMEeTPUUECKUM METO-
noM. CTaHAapThl MyTHOCTH U UX IPUMEHEHHE.

20. Mertoabl uzydeHus: Gu3noaoro-OMOXMMUIECKUX CBOMCTB MUKPOOPTaHU3MOB.
N3yyenue cnocoOHOCTH MUKPOOPTaHU3MOB UCIIOJIb30BaTh PA3IMYHbIE COCTUHEHUS
a3oTa.
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21. MeTtoas! n3yuenust pu3noIoro-0MOXUMUIECKUX CBOMCTB MUKPOOPTaHU3MOB.
OnpeneneHre OTHOLIEHUSI MUKPOOPTAaHU3MOB K MOJIEKYJIIPHOMY KHCIIOPOJY.

22. Oxcuaa3HbIi TECT U €r0 UCMOJIb30BaHKE IS UACHTU(DUKAIINY KUIIEYHON Ta-
JIOYKH.

23. OreHKa caxapoJIMTUYECKON aKTUBHOCTH OakTepuil. [lecTpsit ps.

24. OrneHka MPOTEOTUTUYECKUX CBOMCTB OAKTEPHil.

25. OneHka aMWJIONUTHYECKON U Y JTUTOJIUTUYECKON aKTUBHOCTU OaKTepuil.

26. MeTtonbl onpeaeneHus NOJABHKHOCTH OAKTEPHIA.

27. Onucanve u uaeHTUGUKays. MUHUMaNbHBIA IEPEYEHb TaHHbBIX JIJIS OITUCa-

HUS HOBBIX IITAMMOB MUKPOOPIaHU3MOB.
28. [TuTaTenbHble cpebl B MPAKTUKE MUKPOOUOIOTMUECKUX HUCCIET0BaHUM.
Knaccudukanus nuTaTeapHbIX Cpel] 10 KOHCUCTEHUUHU. Y NIOTHUTENN (OTBEpAUTE-
JIM) IUTATENIbHBIX CPEN.

29. [TuTaTenbHble cpebl B MPAKTUKE MUKPOOUOIOTMUECKUX HCCIIET0BaHUM.
JuddepeHnnanbHO-AMarHOCTUYECKUE TUTATENbHBIE CPENIbl U UX UCIIOIb30BaHUE.
30. [IutarenpHble cpebl B MPAKTUKE MUKPOOHOJIOTUYECKUX UCCIIEIOBAHUN.
DONEeKTUBHBIC MUTATEIbHBIE CPEBI U UX IPUMEHEHHE.

31. [IpuHUMITIBI KYyJIBTUBUPOBAHUSI MUKPOOPTaHU3MOB. llepeoquueckoe KynbTh-
BHUpoBaHue. IIpenmyiecTsa U HEJOCTATKY.

32. [IpyuHIMIIBI KYJIBTHBUPOBAHNSI MUKPOOPTraHU3MoOB. HenpepbpIBHOE KYyJIBTHBH-
poBaHue. XeMocTaT U TypOugocTar.

33. NmMniegancHBIN METO M €T0 UCIIOJIB30BaHNE B CAHUTAPHON MUKPOOHOIOTHUH.
34. Mertoabl onpeaeneHuss aHTAOMOTUYECKON aKTUBHOCTH MUKPOOPTaHU3MOB.
35. MeTo/b1 OLIEHKU aHTUOMOTUKOYYBCTBUTEIILHOCTH. METOT CEpUIHBIX pa3Be-
nenuit. J{nddy3noHHslil MeToA.

36. XpaHeHne MUKpPOOpranu3MoB. Ilepuoanueckre nepeceBbl Ha MUTATEIbHbBIC
cpensl. JlonmycTuMble CPOKH IEPUOIUUECKUX TIEPECEBOB.

37. XpaHeHue MUKPOOPTaHU3MOB B THODUIM3UPOBAHHOM cocTOsiHUU. [Ipenmy-
LIECTBA U HEJOCTATKHU.

38. XpaHeHNEe MUKPOOPTaHU3MOB 0]l MUHEPAJIbHBIM MacioM. [IpenmyiectBa u
HEJIOCTaTKH.

39. XpaHeHHE MUKPOOPTaHU3MOB NP HU3KUX TemIepaTypax. JlomycTumele cpo-
K1 XpaHCHHUS.

40. Ceponoruueckue METO/Ibl TMATHOCTUKHU. Peakiiuy arritoTHHALIMKY U TIPEIU-
MUTALUA U UX IPUMEHEHUE.

41, BrisiBnenue u onpeaenenue Mukpoopranuzmon mertoaom FISH.

42. MounekynsipHO-0MOJIOTrMUECKHE METOAbI UACHTU(UKALUA MUKPOOPTaHU3MOB.
[Tommepasnas nennast peakuust (ITLP).

43. [Nomumepasnas uennas peakuus (I1L[P). Texnuka noctanosku TTLIP.

44, [1I1P B peansHOM BpeMeHH. [Ipenmyliectsa MeToaa.

33



45, Nnentuduxaus Ha OCHOBE onpenenieHus nocienoBareasHocta 16SpPHK.

3HayeHue METoJia JUIsl CHCTEMATUKU MPOKAPUOT.

6.4. Onucanmne noka3zartesieil 1 KpUTepueB KOHTPOJIS yCIIeBA€MOCTH,

OoInucCaHme mMmKaJa onqcHuBaHUA

6.4.1 OneHo4YHbIE CPEACTBA TEKYUIET0 KOHTPOJISI YCIIEeBAEMOCTH

OLICHKa 3HAaHUU U YMCHI/Iﬁ IMPOBOAUTCA HA KaXXIOM 3aHATHU:

¢ Ha JICKOMOHHBIX 3aHATUAX -C ITIOMOIIIBIO ITMCbMCHHBIX OTBCTOB Ha BOIIPOCHI 110

JEKIIMOHHOMY KYpCY,

¢ Ha IPAKTHYCCKHX 3aHATHUAX - C IOMOIIBIO BBIITOJIHCHU S SaHaHI/Iﬁ CBOCTO BapHu-

aHTa W IMHCBbMCHHBIX OTBCTOB HAd KOHTPOJIBHBIC BOIIPOCHI U O(l)OpMJ'IeHI/IH pe-

3yJIbTATOB pa6OTBI B BUJIC HAYYHOI'O OTUCTA.

6.4.2 OueHouyHbIe CpeacTBa NPOMEKYTOYHOI'0O KOHTPOJIA YCIIEBACMOCTH: IK3aMEH

I[J'IH aTTecraiiuu 06yqa10n11/1xc;1 M0 JUCHUINIMHE HCIIOJB3YCTCA TPpadUuIIHNOHHAA

CHCTEMAa OLICHKH 3HAHMMH.

[To gucrumumuae b1.B.J1B.04.02 «Metoasl MHUKpPOOMOJIOTMYECKON pemenna-
uu» Bo 4-oM cemectpe (Ipu ouHOM (hopme oOydeHHs ) MPEyCMOTPEH 3a4eT C OICH-

koii. OnieHuBaHue oOy4Jaroiierocs npeacTaBieHo B Tadmuie 10

Taoauna 10

[Ipumenenue nATHOAIILHON CUCTEMBI OLIEHKH ISl TPOBEPKHU PE3YIHTATOB

HUTOIOBOI'O KOHTPOJIA — 3a4CT C OHGHKOI‘/JI

Ounenka

Kputepun oneHKH

«OTJIHYHO»

MMEET YETKOE MPEJCTABICHUE O COBPEMEHHBIX METOJIaX, MPUMEHSIEMBbIX
B paMKax M3y4aeMOMW JUCLMIUIMHBI, CBOOOTHO U MPABWIBHO ONEPUPYET
MPEeIMETHOW U METOJUYECKON TEPMUHOJOTHEH; CBOOOTHO BIIaJieeT BO-
MpocaMy HK3aMEHAIMOHHOTO OWJIeTa; TMOJTBEPKIACT TEOPETUUECKHE
3HAHMS MPAKTUYECKUMU IIPUMEPAMU; JAET Pa3BEPHYTHIE OTBETHI HA 3a-
TaBaeMble JTOTIOJHUTEIBHBIE BOMPOCHI; UMEET COOCTBEHHBIE CYKICHHS O
PEIICHUN TEOPETUYECKUX U MPAKTUYECKUX BOMPOCOB, CBSI3aHHBIX C IPO-
(eccuoHaNnbHOU JAESATENBHOCTHIO.

«XOPOLIO»

HMMCCT IIPCACTABIICHUC O COBPCMCHHLIX MCTOJAX, IIPUMCHACMBIX B paM-
Kax HsyqaeMoﬁ AUCHOUIUIMHBI; 3HACT HNPCAMCTHYIO M MCETOAUYCCKYIO
TCPMUHOJIOTUIO AUCHUIIIIMHBI, U3JIarac€T OTBCThI HAa BOIIPOCHI DK3aMCHaA-
HHOHHOI'O 6I/IJ'IeTa, OPUCHTUPYACH HAa HAIIMCAHHOC MM B 5K3aMCHAIIMOH-
HOM JIMCTC, IMOATBCPKAACT TCOPCTHUYCCKHUC 3HAHHUA OTACIIBHBIMH IIPAK-
THYCCKUMM IMPUMEPAMU; AACT OTBCTHI Ha 3a1aBACMbIC NOIIOJTHUTCIIBHBIC

BOITPOCHI.
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«Y10BJIETBO-
PUTEJIbHO

HMMCCT ITOCPCACTBCHHOC IMPCACTABJICHNC O COBPCMCHHBIX MCTOJAAX, IMPHU-
MCHJACMBIX B paMKax I/I?)y‘{aeMOﬁ JUCHUINIMHBI, IPAaBUJIBHO OIICPUPYCT
OCHOBHBIMHU ITOHATUAMHA, OTBCUACT HA BOIIPOCHI 3K3aMCHAITUOHHOTI'O ou-
JICTA, I''IaBHBIM 06pa30M, 3a4UThIBasAd HAIIMCAHHOC B 5K3aMCHAIIMOHHOM
JINCTC., U3J1aracTt, rjiaBHbIM O6p2130M, TCOPECTUUCCKUC 3HAHHA 110 BOIIPO-
CaM JK3aMCHAIIlMOHHOI'O 6I/IHeTa; HC BO BCCX ClIydasdX HaxoAUT IIPpaBUJIb-
HbIC OTBCTBI HAa 3a1aBACMBbIC NOIIOJIHHUTCIIBHBIC BOIIPOCHI.

«Hey/10BJIe-
TBOPH-
TeJbHO»

HC MMCCT IPCACTABJICHUA O COBPECMCHHBIX MCETOHAX, IPUMCHACMBIX B
paMKax H3yqa€MOﬁ JAUCHUILIMHBI; HC BO BCCX ClIy4dasdX IMPaBHUJIbHO OIIC-
pUPYCT OCHOBHBIMU ITOHATHUAMMA, OTBCHACT HA 3K3aMCHAIITMOHHBIC BOIIPO-
CbI, 3a4UThIBAsA HUX C TCKCTA 3K3aMCHALIMOHHOI'O JIMCTA, 5K3aMCHAIIMOH-
HbBIC BOIIPOCHI M3JIaracT HC B MOJITHOM MCpPC; HC OTBCYACT Ha MOOIIOJIHH-

TCJIIbHBIC BOIIPOCHI

CTyneHT, IpOonyCTUBIIUHN 3aHITHS, 00s13aH MIPEIOCTABUTh 3allOJIHEHHYIO paldo-
Yyl TETPaAb MO MPOIYIIEHHON JIEKIWH WX BBIIOJHEHHYIO 33a4y Ha KOMIIBIOTEPE
Y 3aI0JIHEHHYIO pa0douyro TeTpajb AJI1 JaHHOTO 3aHSATUS U OTBETHTh HA MOCTAaBJIECH-
HbIE BOIIPOCHI MO MPONYIIEHHBIM TeMaM. Bpemsi 0TpaOOTKM NPOIYIIEHHBIX 3aHATUN
YCTaHABJIMBAECTCs 10 MPEABAPUTEILHON TOTOBOPEHHOCTH C IPEIIOaBATEIIEM.

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE oOecnedyeHne JUCHUIINHbI
7.1 OcHOBHasI IUTEPATypa

1. 'ocmanos, P. I'. [IpakTukym no BeTepuHApHOU MUKPOOUOJIOTMH U MUKOJIO-
ruu : yauebHoe nocodue / P. I'. 'ocmanoB, H. M. Kosnbrues, A. A. bapckoB. — CaHKT-
[TerepOypr : Jlanb, 2014. — 384 ¢. — ISBN 978-5-8114-1625-7. — Texcr : amek-
TpoHHbIH // JlaHb : 35ekTpoHHO-OnboTeuHas cucrema. — URL:
https://e.lanbook.com/book/45680 (nara oopamenus: 10.08.2020). — Pexxum nocry-
Ta: JJIsl aBTOPU3. MOJIb30BATEIIEH.

2. Kazumupuenko, O. B. IIpaktukyM no MUKpoOHOIOrUH : yueOHoe nocodue /
O. B. Kazumupuenko, M. 10. Kotnsapuyk. — Cankrt-IlerepOypr : Jlans, 2020. — 124
c. — ISBN 978-5-8114-4261-4. — TekcT : 251IeKTpOHHBIN // JIaHb : DJIEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/133904 (nata oOpaiiie-
Hus: 10.08.2020). — Pexxum goctyna: ajig aBTOpU3. OJIb30BATEIICH.

3. HerpycoB, A.1. Mukpobuonorus [TekcT] : ydeOHUK 1)1 CTYACHTOB y4pe-
KICHUH BBICIIETO MPOGECCHOHAIBHOTO 00pa30BaHUs O0YJAIOIIUXCS 110 HAIIpaBJIe-
Huto noarotoBku "llemarornyeckoe oopazoBanue " npoduis "buosorus" / A. U. He-
TpycoB, U. b. KotoBa. - Mocksa : Akagemusi, 2012. - 378, [1] c. : ui ; 22 cM. -
(Briciee mpodeccuonanbaoe oopazoBanue) (Ilenarornueckoe oopazoBanue). -
ISBN 978-5-7695-8411-
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4 Slkynios, T. P. Monexynspaas 6uotexnonorus : yueonuk / T. P. Skymos, T.
X. ®auzos. — Cankt-IlerepOypr : Jlanp, 2019. — 160 c. — ISBN 978-5-8114-3719-
1. — Texkcr : anekTpoHHbIH // JlaHb : 3MeKTpoHHO-OMONMHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/123684 (mata o6pamenns: 25.06.2020). — Pexum mo-
CTyma: JJIsi aBTOPHU3. TIOJIb30BATENICH.

7.2 JlonoJiHMTEILHAS JIATEPATYpPa

1. KynpTuBupOoBaHue 6akrepuii B aHa’poOHbIX ycioBusax : 2019-08-14 / Asro-
pei-coctaButenu: A. 1O. Illaesa [u np.]. — Kazans : K'TABM um. baymana, 2019. —
27 c. — Tekcr : aneKTpoHHBIN // JlaHb : 3ME€KTPOHHO-OMOIMOTEYHAs CHUCTEMA. —
URL: https://e.lanbook.com/book/122926 (nata obpamenus: 10.08.2020). — Pexum
nocryna: Juist aBtopus. [lons3oBareneit.

2. Muxkpoo6uosnorus : yaeonoe ocodue / P. I'. 'ocmanos, A. K. Nanmuymms, A.
X. Bonkos, A. U. Ub6parumoBa. — 3-¢ m3a., crep. — Cankr-IlerepOypr : Jlans,
2019. — 496 c. — ISBN 978-5-8114-1180-1. — TexkcT : snexktpoHHbid // Jlanb :
aJIeKTpoHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/112044
(mara obpamenus: 10.08.2020). — Pexxum goctyna: i aBTOpU3. MOJIb30BATEIIEH.

3. Ilnemakosa, B. 1. Mukpobuosorus : yaebnoe nocodue / B. U. [1nemaxona,
H. A. Jlem¢éna, T. U. Jlopenrens. — Owmck : Omckuii ['AY, 2019. — 75 ¢. — ISBN
978-5-89764-826-9. — Tekct : 25eKTpOHHBIN // JIaHb : AIEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/126624 (mara oOpameHus:
10.08.2020). — Pexxum noctymna: sl aBTOPH3. MOJIb30BaTEIICH.

4. Texanyeckas MHUKPOOHOJIOTHSI TPOAYKTOB >KUBOTHOTO IPOUCXOKIACHUS
[Tekct] : yueOHOE mocoOue MJisi CTYJEHTOB BY30B, OOYUYaIOIIUXCS 110 HAMPABJICHUIO
260300 - TexHONOTHUSA CBHIPHS M MPOTYKTOB >KUBOTHOTO MPOUCXONKIACHUS IO CIICIIH-
anbHOCTSM 260301 - TexHOJIOTUSI MsAca U MSICHBIX MPOAYKTOB, 260302 - TeXHOJIOTHS
PBIOBI U PBIOHBIX TTPOIYKTOB, 260303 - TEXHOIOTUST MOJIOKA U MOJIOYHBIX MPOAYKTOB
/ B.M. I'anuna, H.C. Koponera, C.A. ®unbuakosa. - Mocksa : [leJIu npunT, 2008. -
351 c., [6] mi. : i ; 22 cM. - bubmmorp.: 341-346. - 1000 sk3.. - ISBN 978- 5-94343-
171-5
7.3MeToanueckue yKkazaHusl, peKOMeH/IalMU U APyrue MaTepuajbl K 3aHATHIM

1. PaGouas TeTpanb A MpakTUYECKUX 3aHATUM 1o aucuumivae b1.B.J1B.04.02

«Metoapsl MuKkpobHonornueckoi pemenuanumn» M.: LleHTp onepaTuBHON TO-

murpadpun PTAY-MCXA umenu K.A. Tumupsizesa, 2023.

7.4 HopMaTuBHbBIE IPAaBOBbIE AKTHI
®I'OC BO no nHanpasnennto 05.04.06 Dkonorust 1 npupoa0NOJIb30BAHNE
OIIOIT BO no nanpasnenuto 05.04.06 Dxonorusi u npupoa0N0Ib30BaHNUE
3. YueOHsIit uiad no HanpasiaeHuto 05.04.06 Dkoaorus U TPUPOIOTOJIH30BAHNE

N
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8. Ilepeyennb pecypcoB HHPOPMALUOHHO-TEJIEKOMMYHHUKAIIMOHHOU CETH
«/HTEepHeT», HeOOXOAUMBIX [IJISl 0CBOCHH S JUCIHUILIUHbBI

1)  LlenTpanbHas Hay4YHasi CEIbCKOXO3sliCTBEHHast Onbmmoreka Poccenpxo-
3a- KaJeMHuH [DIeKTPOHHBIN pecypc]. - Pexum moctyma: http://www.cnshb.ru/, cso-
OOJIHBIN. - 3ary. ¢ 3KpaHa. - A3. pyc.

2) CenbCKOXO035UCTBEHHAS JJICKTPOHHAsE OMOIMOTEKa 3HAHUU [DJIEKTPOH-
HBIH pecype]. - Pexxum mocryma: http://www.cnshb.ru/akdil/, ceoGomubiii. - 3ari. ¢
JKpaHa. - A3. pyc.

3) Hayunas snexktponnas oubimoreka eLIBRARY.RU [DnekTpoHHbIH pe-
cypc]. - Pexxum gocryma. - http://elibrary.ru/, ceo6oaubIi. - 3ari. ¢ skpaHa. - 53. pyc.

4) BupryanbHas OubiroTeka 1o celibCKOMY XO3SICTBY [DJIEKTPOHHBIN pe-
cypc]. - Pexxum pocryna: http://www.fadr.msu.ru/rin/library/index.html, cBoGoaHbIiA.
- 3ar1. ¢ ’Kpana. - f3. pyc.

5) MareMaTtnyeckoe MOAEIUPOBAHUE B 3agadax arpoPpu3uku [DIEKTpPOH-
HBII pecypcl]. - Pexum JOCTyMa:
http://www.agrophys.ru/Media/Default/Page/Agrophysmagazine/N1/Mikhailenko.pdf
, CBOOOHBIH. - 3ari1. ¢ 3Kpana. - 3. pyc.

6) [IpuknagHOE NCTIOIB30BaHNE METOIOB JIMHEAPU3ALNHN [ DIIEKTPOHHBIN
pecypc]. - Pexxum ngoctyma: http://math.semestr.ru/trend/trend practice.php, cBo6o1-
HBIU. - 3arJ1. ¢ 3KpaHa. - f3. pyc.

7)  SIndex (http://www.yandex.ru)

8) Rambler (http://www.rambler.ru)

9)  AIIOPT (http://www.aport.ru)

10) Mail.ru (https://mail.ru)

11) Google (http://www.google.com)

8.1 IlporpamMHoOe obecrieyeHne

OmnepanonHas cucrema cemeiictea Windows 7
Microsoft Office Professional Plus 2013

Cpena snextporHoro ooyuenus Pycckuii Moodle 3KL
Scilab

e

9. OmnucaHue MaTepUAJbHO-TEXHUYECKO 0a3bl, HeOOXOAUMOH ISt
OCyIleCTBJIEHHsI 00Pa30BaTEJILHOI0 MpoLecca Mo AMCIUIIHHE

HpaKTI/ILIeCKI/Ie 3aHATHUA MPOBOAATCA B CIICHUAJIM3UPOBAHHBIX aAYIUTOPHUAX,
OCHAIlICHHBbIX CHCHO60py,Z[OBaHI/IeM. HCKHI/IOHHBIG 3aHATHA IIPOBOAATCA B ayAUTOPHUH,
OCHaHleHHOﬁ cpeacrtsaMu MYJIbTUMECIHNAa U HACTCHHBIM OKPAaHOM.

Tabmnma 11
CeegeHust 00 00eCIIe4eHHOCTH CNIENMATM3MPOBAHHBIMHY AYAUTOPHUAMHU,
J1adopaTopUsiMu
HauMmenoBanue CHelll/laJIbeIX* InmomMe-

IeHUH U MOMeleHH i 1JIs1 CaMOCTOSI- OCHAIIIEHHOCTH CHEIHAJLHBIX IOMEIIeHUH U 110~

TeJILHOI padoThl (9 yueOHOro Kopmyca, MellleHHH JIf CAMOCTOSITeIbHOM padoThI**

Ne228, 229, 231 aynuropuu)
1 2
Kopm. Ne 9, ayx. 228 1. Mukpockor JIOMO 4 mt. (Mus. Ne 553890/16,
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Hus. Ne 553890/17, Mus. Ne 553890/18, Mus. Ne
553890/19).

2. Muxkpockon «AxBenon» 15 . (MHB. Ne
558457/29, NuB. Ne 558457/30, uB. Ne 558457/31,
Hus. Ne 558457/32, Nus. Ne 558457/33, Uus. Ne
558457/34, uB. Ne 558457/35, uB. Ne 558457/36,
Hus. Ne 558457/37, UuB. Ne 558457/38, Nus. Ne
558457/39, uB. Ne 558457/40, uB. Ne 558457/41,
WuB. Ne 558457/42, NuB. No 558457/43).

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

4. Becwl Ttexuuueckue daexktporHsie SPU 401
OHAUS 1 mr. (MuB. Ne 35078/3).

5. MukpoOrooruuecKuii mpoOoOTOOPHUK BO3IyXa
IV 16 1 . (558453/1).

6. Bermsoxaoit mikad 1 mr. (Muas. Ne 558626/2).

7. Jlamunapubiii 6okc BJI-22-600 1 mt. (MHB. Ne
558459/1).

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

9. Ctynpsa 13 mrT.

10. Cronst 15 mrT.

Kopm. Ne 9, aya. 229

1. Mukpockorn JIOMO 10 mwr. (MuB. Ne 553890/5,
HuB. Ne 553890/6, uB. Ne 553890/7, uB. Ne
553890/8, NuB. Ne 553890/9, NuB. Ne 553890/10,
HuB. Ne 553890/11, MuB. Ne 553890/12, MIuB. Ne
553890/13, NuB. Ne 553890/14, NuB. Ne 553890/15).
2. Mukpockon «AxBenon» 14 mt. (UuB. Ne
558457/15, uB. Ne 558457/16, uB. Ne 558457/17,
HuB. Ne 558457/18, luB. Ne 558457/19, NuB. Ne
558457/20, uB. Ne 558457/21, uB. Ne 558457/22,
HuB. No 558457/23, luB. Ne 558457/24, NuB. Ne
558457/25, UuB. Ne 558457/26, NuB. No 558457/27,
WuB. Ne 558457/28).

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

5. Mukpo6uonorudyeckuii npoO00TOOPHUK BO3TyXa
ITY 1B 1 mr. (M. Ne 558453/2).

6. Uudpakpacuas ropenka Bacteria safe 1 mr. (Mus.
Ne 558456).

7. Ilpubop BakyyMHOTO (pUIBTPOBAHUS JJIS aHAIHU3A
BoAbI (BakyyMHas ctanuus) [IB® 35/3b 1 mt. (UHB.
Ne 558454).

8. Jlamunapusrit 6okxc BJI-22-1200 1 . (MaB. Ne
558451/2).

9. lllkad nns xpanenus peaktuBoB 1 mt. (MHB. Ne
558623/2-3).

10. Crynbst 13 .

Kopn. Ne 9, ayn. 231

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

2. Muxpockon «AkBenon» 14 mr. (MaB. No
558457/1, uB. Ne 558457/2, us. Ne 558457/3, Nus.
No 558457/4, uB. Ne 558457/5, us. Ne 558457/6,
Hus. Ne 558457/7, us. Ne 558457/8, Nus. Ne
558457/9, NuB. Ne 558457/10, UuB. Ne 558457/11,
Hus. Ne Uuas. Ne Muas. Ne 558457/12, UuB. Ne
558457/13, NuB. Ne 558457/14).

3. Tepmoctar 6uonornyeckuit BD 115 1 wr. (MHB.
No 558444/4).

4. MukpoOuoIorHuecKuii IpoO0OTOOPHUK BO3TyXa
ITY 1B 1 trr. (MuB. Ne 558453/1).

5. Becel Texauueckue anekrponnbie SPU401
OHAUS 1 mrr. (MuB. Ne 35078/1).

6. Bormsokao# mkad 1 mr. (MaB. Ne 558626).

7. llIxad BanmamoycTodyuBbIi 1 mrT.

8. MynbTHMe IuiHBIN TpoekTop 1 1.

9. llIxad nns xpanenus peaktuBoB 1 mT. (MHB. No
558623/1).

10. Crynbst 13 mwir.

11. Cronpi— 17 .

LlenTpanpHas Hay4Hast OMOIMOTEKA UMEHH
H.M. ’KeneznoBa YnutasibHbIN 3aJ1 IEPUO-
JUYECKUX n3nanui (kabd. Ne 132)

Komnbrorepsl — 1 mt. Cromsl — 28 mir. [lepuonuue-
CKHE U3aHusl B OTKPBITOM foctyre Wi-fi

HentpanbHas HayuyHast OMOIMOTEKAa UMEHU
H.. XeneznoBa KoMnbloTEepHBIN YUTaIb-
HbIH 3a11 (kab. Ne 133)

Komnbroreps! — 17 wt. Ctomsl — 28 mt. YueOHas i1u-
TepaTypa B OTKPBITOM JOCTYIIe

LlenTpasibHas HayuHast OMOIMOTEKa UMEHU
H.N. XKeneznoa KoMnbroTepHbII YATAIIb-
HBIH 3211 (kab. Ne 144)

Kommnerorepst — 20 wmt. Cronsl — 39 mr. Wi-fi

entpanpHas HaydyHast OMOIMOTEKAa UMEHU
H.. XKene3nosa CripaBoyHo — 6ubimo-
rpaduueckuii oraen (kab. Ne 138)

Kowmneroreps! — 2 mt. Ctosnel — 13 mt. CipaBo4HbIe
u bubsmorpaduyeckre U3aHus B OTKPHITOM JOCTY-
ne Wi-fi

[lenTpanpHas Hay4Hast OMOINOTEKA UMEHH
H.N. Kenesznora Xomt 2 ataxka (3an Tpa-
JUITMOHHBIX KaTaJoroB)

Cronbl — 8 mr. Wi-fi

[lenTpanbHas Hay4dHast OMOINOTEKA UMEHH
H.1. Xene3znosa Otnen 6MOIMOTEUHOTO
00CITy>)KUBaHWUSI 110 HAITPABIICHUIO MEXaHU-
KU ¥ 3HepreTuku (27 yu. kopmnyc) Ynranb-
HBIH 3a11 (kab. Ne 202)

Kowmneroreps! — 4 mt. Ctosnel — 12 mt. CipaBo4HbIe
u bubnmorpaduyeckue u3ganus, yaueOHas IuTepary-
pa B oTKpbITOM jgoctyre Wi-fi

[lenTpanpHas HayuyHas OMOIMOTEKAa UMEHU
H.U. XKene3nosa Otnen OubINOTEUHOTO
00CITy’)KUBaHUSI 110 HAIIPABICHUIO ITPUPO-
1000ycTpoicTBO (28 yu. Kopiyc) YueOHbIiH
YUTAIbHBIN 3271 (Kab. Ne 223)

Kommnsrorepel — 3 . Cronsl — 15 mr. CipaBouyHsbie
u 6ubnmnorpaduyueckre u3aHus, NepruoIuKa B OT-
KkpbITOM foctyrne Wi-fi

[lenTpanpHas HaydHast OMOIMOTEKA UMEHH
H.N. XKenesznosa Otaen OnGIMOTEUHOTO
00CTyKUBaHUS TI0 HATIPABIEHUIO TTPUPO-
n000ycTpoicTBO (29 yu. kopryc) Hayunsiii
YUTANBHBIN 321 (kab. Ne 123)

Komneroreps! — 13 wt. Ctonsl — 45 mt. CipaBo4HbIe
u 6ubnmnorpaduyueckre u3aHus, NepruoIuKa B oT-
KkpbITOM foctyne Wi-fi

Oomexutue Ne8. KoMmHara s caMoIIo-
TOTOBKU

TeneBuzop, 10ocka, OOIBINON CTON Ha 12 YenmoBek,
CTYJIbS

39




10. MeToauueckue PeKoOMEeHIAllMU CTYyJICHTAM 110 OCBOCHHUIO JUCIHUIIJIMHBI

HeobOxomumo perysisipHO ToceniaTh JISKIIMOHHBIC 3aHITHS, BHUMATEIHLHO CITY-
I1aTh JIEKTOPa, 00s13aTEIILHO 3alMChIBATh OCHOBHBIC MTOJIOKCHHSI, TaK KaK JICKIIHA He-
MHOT0, MaTepHasl TaeTcs B C)KaTol (opme, HO Ha JISKIUAX BCET/Ia MPUBOMAATCS Ca-
MBbI€ COBPEMEHHBIEC JTAHHBIE 110 U3Y9aeMOU JUCITUIUIMHE, KOTOPBIX MOXET HE OBITh B
y4yeOHHUKaX.

N3yuenne quCIUTUIMHBI UMEET PsJT 0COOSHHOCTEH, CBA3aHHBIX MIPEXKJIE BCETO C
TEM, YTO B IAaHHOW TUCIUILIMHE aHATU3UPYIOT CAHUTAPHO-TIOKA3aTEIbHBIE MUKPOOP-
TaHU3MBI, KOTOPBIC SBJISIFOTCS YCIOBHBIMU maTtoreHamu. [Ipu pabore ¢ TakuMu MUK-
poopraHu3MaMu TPeOyeTCsl TOBBIIEHHOE BHUMAHUE M OCTOPOXHOCTH. [IpakTmue-
CKH€ pabOTHI IPOBOATCS B CIICIIMAIIBHO 00OPYIOBAHHBIX JIsl pabOTHI ¢ MUKPOOpPTa-
HU3MaMH y4eOHbIX 1abopartopusix. CTyIeHT JOJHKEeH MOCelaTh 3aHaThs B 0eoM Xa-
Jate 1 Oenoi marnoyke, 3HaTh TEXHUKY 0€30MacHOCTH U MpaBuja padOThl B MUKPO-
ouonornyeckoi saboparopun. Kaxaplil cTyI€HT JOJKEH UMETh CBoe pabouee Me-
CTO, OCHAIIIEHHOE MUKPOCKOIIOM M HEOOXOAUMBIM 000PYI0OBAaHUEM JIJIsi IPUTOTOBIIE-
HUs npenapatoB. Paboyee MecTO CTYAEHT JOJDKEH COJEPKATh B YUCTOTE U MOPSIJIKE.
PaGota B MukpoOuonorudyeckoil sabopatopuu TpedyeT 0co60ro BHUMAHUS U aKKY-
pPaTHOCTH. YYaIlIuiCs CaMOCTOSTEIHHO BBIMIOJHSIET JTa0OPaTOpHYIO padoTy, MOIy-
YEHHBIC PE3YJIBTATHl 3aHOCUT B pabouyro TeTpaas u 3a 10 MUH. 10 OKOHYAHUS 3aHS-
THS 3alUIIAeT paboTy y mpenogaBaTes.

CamocTtosaTenpHas paboTa CTy/IeHTa, HapaBJeHHAsl HA YIIIyOJIeHUE U 3aKper-
JICHUE 3HAHWH CTYJIEHTA, JIOJDKHA 3aKIII0YaThCS B MOJATOTOBKE K KaXKIOMY 3aHSTHIO
MyTeM HM3yYCHHsI COOTBETCTBYIOIIUX Pa3/IeiOB YUYCOHUKOB M MPAKTHKyMa, HE0OXO-
JTUMO TaKXKe 3alIOMUHATH JIATHHCKHE HAa3BaHUSI MUKPOOPTaHU3MOB.

CamocrosiTenbHasi paboTa CTYJIEHTOB MpEANoJaraer IojIb30BaHUe Yy4eOHO-
METOJMYECKUMHU MaTepHalaMH, PEKOMEHIOBAHHBIMU KaK CITUCOK OCHOBHOM, JOTIOJI-
HUTEIBHOM JTUTEPATYPHI U AIEKTPOHHBIX PECYPCOB

10.1. Buasl u ¢popmMbI 0OTPAOGOTKH NPONMYIIEHHBIX 3AHATHIH

CTyaeHT, MPONMYCTUBIINKA 3aHATHS 00s13aH OTpabOTaTh MX B TEUCHUE IBYX
HEeJeNb TOoCe TPOMyCKa MO JOTOBOPEHHOCTH C MperojaBaTesieM U J1a00paHTOM,
MIPEIOCTABIISIONIUM CTYACHTY KYJIBTYPhl MUKPOOPTAaHU3MOB, PEAKTUBEI U MaTepUAIbI
st oTpaboTku. [locie oTpaboTKu pe3ynbTaThl MPEABIBISIOTCS JEKYPHOMY MPEIO-
JaBaTeIt0, KOTOPHIN MPOBOJIUT 3aIIUTY OTPAOOTAHHOTO 3aHATUS CTYJIECHTOM. 3aHATHE
CUMTaeTCsl OTpabOTaHHBIM, ecii B Pabodeil TeTpaau CTyleHTa CTOMT MOMAMKCH Tpe-
nojaBaTens, gata otpabotku, a B JKypHaie 1mo oTpaboTKe 3aHATHI clielaHa COOT-
BECTBYIOIIAs 3alKCh CTYJIEHTOM, OTPAaOaTHIBAIOIIUM 3aHSITHE, UMEIOTCS TOJMUCH
MPOBEPUBIIIETO OTpabOTaHHOE TpenojaBaress u jadbopanTta xadenpsl. [Ipu HEBO3-
MOKHOCTU OTpabOTaTh 3aHIATHE B yUeOHOH J1ab0paTOpUu MPEno1aBaTelib MOXKET Tpe-
00BaTh y CTyJICHTAa KOHCIIEKT 110 MPOITYIIICHHOU TeMe.

11. MeToauveckue peKOMEHIALMH MPENOAaBaATESIM 10 OPraHU3aAUuN 00yUeHu st
10 JUCIUIIJINHE

Heobxoaumo HEyKOCHUTENBHO TPeOOBATh OT CTY/IEHTOB COOJIIOICHUSI TTPaBUI
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TEXHUKHA 0€30TMaCHOCTH TIpH paboTe ¢ Mukpoopranmzmamu. [Ipu mpoBenennn 1abo-
paTOPHOTO TMPAKTHUKyMa HEOOXOAMMO NEUTh TPYIIY CTYICHTOB Ha TOATPYIIIIHI,
4yTOOBI YHCIIO CTYJIEHTOB Ha IMpenoaasarelid He npesbimano 10-12 yen. B npotuBHOM
ciiydae 00ecrednTh 0€30MacHOCTh CTYJICHTOB U KaUY€CTBO BBITIOJIHAEMON MU PabOThI
BeCbMa 3aTpyAHUTENbHO. [Ipu mpoBeneHHM MHUKPOOMOJIOTMYECKUX IOCEBOB IO/I-
rpynna Jenurtcs Ha Opuraapl mo 2-3 4enoBeka. 3anuTa 1adopaTopHoil paboThl MO I-
pazyMeBaeT MpeJICTaBlIeHUE MpernoaaBaTesio opopMIIeHHON paboyeil TeTpaau, Nmpu-
TOTOBJICHHBIX MPENapaToB U CIOCOOHOCTh YYaIIerocsi OTBETUTh Ha BOMPOCHI 110 TEME
pabothl. JIJisi IIaHOMEPHOTO OCBOEHHUS JAMCIMIUIMHBI 11€71eCO00pa3HO KaK10€ 3aHs-
THE 3a/1aBaTh JJIs CAMOCTOSITEJIbHOTO U3YUYEHHUsI KOHKPETHBIE Pa3/Ieibl 0 YYCOHUKY U
MPaKTUKYMy B COOTBETCTBUU C M3y4yaeMoil Temoil. XKenaTeiabHO MCIOIb30BATH MO/
XOJISAIIUE JIJIs1 BBICHICH MIKOJIBI 3JIEMEHTHI CYITECTONEANYECKON yUeOHON CUCTEMBI U
IIPU BO3MOKHOCTHU - MOJIEJIb «IIOTPY>KEHHUS B MPEIMET», YTO HECOMHEHHO OOJIErYUT
ydalumMcs 3aliOMUHaHUE O0JIBIIOT0 00bemMa HH(pOopMaIIIH.

YcTHBIE ONPOCHI MPOBOJATCS C UCIOIB30BAHUEM MPUHIIMIIOB UHTEPAKTUBHOTO
oOyueHus.

12 OcoOenHOCTH peayu3aluu JUCHUIINHBI 1/ HHBAJIU/IO0B U JIUIL €
OrpaAaHUYeHHBIMU BO3MOKHOCTSIMU 310POBbS

[Tpodeccopcko-nenarorndeckuii CocTaB 3HAKOMUTCS € MCUXOJI0T0()U3NOIOTH-
YECKUMH OCOOCHHOCTAMH OOYYaIOIIMXCS MHBAJIUAOB U JIUI[ C OTPAHUYEHHBIMU BO3-
MO>KHOCTSIMH 3JI0POBbSI, UHJIMBUIYAIbHBIMHU MPOTpaMMaMu peaOUIUTAIIUU UHBAJIH-
noB (mpu Hamuuuu). [Ipy HEOOXOIUMOCTH OCYIIECTBIISIETCS JOMOJHUTENbHAS MO/~
JIEp’KKa TPENoJIaBaHus MCHUXO0JIOTAMH, COLMAIBHBIMU PAOOTHUKAMU, MPOILIEAIINMHU
MOATOTOBKY aCCUCTEHTAMM.

B cooTBeTcTBUMM C METOAMYECKMMHU pekoMeHAanusMu MwuHoOpHayku PO B
Kypce MpeoiaracTcsl UCTIOIb30BaTh COIMATBHO-aKTUBHBIE U PE(ICKCUBHBIE METO-
Jbl 0OY4eHHMsI, TEXHOJOTUH COLMOKYIBTYPHON peadMIUTaluU C UEIbI0 OKa3aHUs T0-
MOIIY B YCTAHOBJIEHUU TTOJTHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUM C IPYTUMU CTY-
JIEHTaMH, CO37aHuM KOMGOPTHOTO TICHUXOJIOTHYECKOTO0 KJIUMara B CTYJIEHUECKOUN
rpynne. IToxbop u pa3paboTka ydyeOHBIX MaTEpHAIOB MPOU3BOAATCS C YYETOM
MPEIOCTABIIEHUSI MaTepUalia B pa3IMyHbIX (popMax: ayuaibHOM, BU3yalIbHOU, C HC-
MOJIb30BAaHUEM CIEIIMATBHBIX TEXHUUECKUX CPEJICTB U MH(DOPMALIMOHHBIX CUCTEM.

CornacHo TpeOOBaHUAM, YCTaHOBJICHHbIM MuHoOpHayku Poccun k mopsiaky
peanu3aiuyu 00pa30BaTEIIbHON NEATETbHOCTH B OTHOIICHUM WHBAJIMAOB M JIMIL C
OB3, HE00X0IMMO UMETH B BUY, UTO:

1. uHBaUIbl U Juua ¢ OB3 1o 3peHuto UMEKT NpaBo MPUCYTCTBO-

BaTh Ha 3aHATHUSIX BMECTE C aCCHCTEHTOM, OKa3bIBAIOIIUM O0yYaromeMycs: He-

00XO0JIUMYIO TTOMOIIIb;

2. uHBan bl 1 muna ¢ OB3 no cinyXy UMEIoT mpaBo Ha UCIOJIb30Ba-

HUE 3BYKOYCHJIMBAIOILIEH anmapaTyphl.

[Ipu npoBeaeHUN MPOMEKYTOYHOM aTTECTAlMK MO JUCIUIUIMHE O0ecreunBa-
€TCsl COOJTIOJICHUE CIEIYIONTUX OOIINUX TPEOOBaHUM:

o IPOBEJCHUE aTTeCTalluu [JIi WHBAJIUAOB B OJHON ayAUTOPUH

COBMECTHO C OOYYalOIHUMHCS, HE SBISIONMMUCS WHBAIHIAMH, €CITU ITO HE

co37aeT TPYAHOCTEH JIsi MHBAIHMIIOB U WHBIX OOYYAIOUIUXCS MPU MPOMEXY-

TOYHOM aTTECTAIlHU,
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o MPUCYTCTBUE B ayJUTOPHH ACCUCTEHTa (ACCHUCTEHTOB), OKa3bIBa-

IOLIET0 OOYyYaromMMCsl MHBAJUAaM HEOOXOAMMYI0 TEXHUYECKYIO MOMOIIb C

Y4E€TOM WX WHAUBUIYAITBHBIX OCOOCHHOCTEH (3aHATH pabodee MeCTO, TIEPEIBH-

raTbCsl, MPOYUTATh U OPOPMUTH 33JaHHE, OOIIATHCS C IK3AMEHATOPOM);

J MOJIb30BaHNE HEOOXOAMMBIMH O0YYaroIUMCSl WHBAIUIAM TEXHU-

YEeCKMMHU CPEACTBAMU INPH MPOXOXKIECHUH MPOMEKYTOUHOM aTTeCTAllH C yde-

TOM UX WHAUBUIYaTbHBIX 0COOEHHOCTEH;

o obecrieueHre BO3MOXKHOCTH OECIPENsITCTBEHHOTO J0CTymna o0y-

YaIONINXCSl NHBAJUIOB B ayIMTOPUH, TyaJeTHbIC U IPYTHe OMEIICHHs, a TaK-

e MX IpeObIBaHUS B YKa3aHHBIX TOMEIICHUSX.

[lo mucbMEHHOMY 3asIBICHHIO 00YYaIOIIErocs WHBATUAA MPOJOIKUTEIFHOCTD
IIPOXOKJICHUS HCIBITAaHUS MPOMEXYTOYHOM arrectauuu (3ayera.) 00ydaroluMmcs
MHBAJIUIOM MOKET OBITh YBEJIMUYEHA IO OTHOIICHHUIO K YCTAaHOBJICHHOM MPOJIOJIKH-
TEIBHOCTH €T0 CIIauU:

o MPOAOJDKUTEILHOCTh C/Ia4Yd HUCIBITAHUS, MPOBOAUMOTO B IHCh-
MEHHOU Gopme, - He Oosee uem Ha 90 MUHYT;
o MPOJOJIKUTEIBHOCTh MOJATOTOBKM 00YYalolIerocs K OTBETY, MPO-

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

B 3aBucumocTu OT MHAMBUIYATBHBIX OCOO€HHOCTEH, oOydaromuxcsa ¢ OB3
VYHuBepcuTeT 00eCcreynBaeT BHINOIHEHUE CIEIYIOUUX TPeOOBaHUM ITPU POBEICHUN
aTTeCTalllH:

a. JUISL CIETIBIX:

o 3a1aHUsl U UHBIE MATEPUAIIBI JUIsl IPOXOKIAEHUS IPOMEXKYTOUYHOMN
aTTecTal oQOPMIISIOTCS B BHUJE DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MOMOIIIBI0O KOMITbIOTEpPA CO CIEIUATU3UPOBAHHBIM MIPOTPAaMMHBIM OOecTeue-
HUEM JIJIs CIIETIbIX, TN0O 3a4UTHIBAIOTCS aCCUCTEHTOM;

o MUCbMEHHBIE 3aJ]aHUsI BBIMOJHAIOTCS OOY4YalOIIMMUCS Ha Oymare
penbedHOo-ToueyHbIM mipudTOM bpaiins win Ha KOMIIBIOTEPE CO CHeIUaTu3H-
POBaHHBIM TIPOTPAMMHBIM 00ECIIEYCHUEM JUTsI CIIETIBIX, TUOO HAIUKTOBBIBAIOT-
Csl ACCUCTEHTY;

o Py HEOOXOAMMOCTU OOYYAIOIIMMCS TPETOCTABISETCS KOMIUICKT
MUCBMEHHBIX MPUHAIJICKHOCTEN U Oymara il muchbMa peabedHO-TOUCUHBIM
mpudToM bpaiins, KOMIBIOTEp CO CHEHUATM3UPOBAHHBIM MPOrPaAMMHBIM
oOecCIICUYeHUEM IS CIICTIBIX;

b. JUTSL CITA0O0BUIAIIMX

° 3aJlaHisl ¥ WHBIE MaTepHajibl JJIsd CJadd 3adeTa O(GOpPMIISIOTCS
YBEIIMYCHHBIM TIPU(TOM;

° oOecrieunBaeTCs WHIUBUAYaIbHOEC PAaBHOMEPHOE OCBEIICHHUE HE
MmeHee 300 Jmrokc;

° IpH HEOOXOJUMOCTH OOYYarOIIMMCS MPEAOCTABISCTCS YBEIUYUH-

BaIOIlIEE  YCTPOMCTBO, JIOMYCKAETCA  MCHOJb30BAHME  YBEIMYMBAOLIUX
YCTPOMCTB, UMEIOIIUXCS Y 00yUaIOIINXCS;

C. JUTSL TIIyXUX U CJIa0OCIBIIIAIINX, C TSXKETbIMU HapyUIEHUSIMU pe-
qu:
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o0OecrieunBaeTcs HalU4Me 3BYKOYCHJIMBAIOIICH ammapaTypbl KOJIEKTUBHOTO
MOJIb30BaHUs, MPU HEOOXOJUMOCTH OOYYAIOMIMMCS MPEIOCTABISAETCS 3BYKOYCHIIH-
BaloIl[asl anmnapaTypa MHAUBUIYAIbHOTO MOJIb30BaHUS;

0 UX JKEJIAaHHUIO MCTIBITAHMI IPOBOJISTCS B MUCHbMEHHOH (opMe;

d.  mug M ¢ HApYIIEHUSIMH OTIOPHO-JIBUTATENBHOTO ammapara (Ts-

KEJIBIMU HapYLICHUSIMH JBUTATEIbHBIX (QYHKIUN BEPXHUX KOHEYHOCTEH WITU

OTCYTCTBHEM BEPXHUX KOHEUHOCTEH)

J MUCbMEHHBIC 3a/1aHUS BBITIOJIHAIOTCS OOYYarOMIUMHUCS HAa KOMITb-

I0TEpEe CO CHEIMAIN3UPOBAHHBIM IPOTPAMMHBIM OOECIIEYeHUEM UJIH HaJIUKTO-

BBIBAIOTCS ACCHCTEHTY;

o M0 UX JKEJIAaHUIO UCTIBITAaHUS MPOBOJISATCS B YCTHOM popme.

O HeoOxoammocTu oOecredeHnsl CTelaIbHbIX YCIOBHUM ISl IPOBEACHUS aT-
TECTAaLUU 00YyYaroIUICs T0JIKEH COOOIINTh MMCbMEHHO He To3Hee, yeM 3a 10 nHeit
70 Hayana aTTectanuu. K 3asBIIeHHIO MPUIAraroTCcs TOKYMEHTBI, TIOATBEPKIAIOIIHIE
Haluyue y oOydarollerocs MHJIMBUIYaJbHBIX OCOOEHHOCTEH (IIpU OTCYTCTBUU YKa-
3aHHBIX JJOKyMEHTOB B opranu3auuu). [Ipu HEeoOXoaumocTu ajig oOydarommxcs ¢
MHBAJIMIHOCTHIO MIPOLIEAYpa OLIEHUBAHUS PE3YJIbTaTOB 00YUEHUS MOXKET IPOBOAUTD-
Csl B HECKOJIBKO 3TaIloB.

Pazpabotunku ct. ipen. [[.B. Caerupen
«29» mas 2023 1.

k.0.H. mouent O.B. Cenunkas
«29» mast 2023 1.
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PELIEH3USA
Ha padouyro nporpammy aucuuminubl 51.B.J[B.04.02 «MeToabl MUKPOOU0.J10-
rU4YecKoil peMeauanum» 1Jas noAroroBku Mmaructpos ®I'OC BO no nanpas.ie-
Hu1o 05.04.06 Ixosi0rusi 1 NPUPOAONOJIb30BAHNE, HANIPABJIEHHOCTH (PO HIIb):
IKOJOTHYeCKHII MOHUTOPUHT U IPOEKTHPOBAHHUE

Mocunoit Jlroqmunoit BmagumupoBHO#, mpodeccopom Kadeapsl 3KOJIOTUN
OI'bOY BO PI'AY — MCXA umenu K.A. Tumupszena, JOKTOPOM OMOJIOTUYECKHUX
HayK (J1ajiee 1mo TeKCTy PElEH3EHT), MPOoBeeHa pelieH3usl paboueld TporpaMmbl JHC-
nurmirabl b1.B.J1B.04.02 «Metoasl mukpoouosnorudeckon pemenuarumny OITOIT BO
no HamnpasyieHuto 05.04.06 Dxonoruss ¥ MOPUPOJOINOIb30BAHUE, HAIPaBICHHOCTH
(mpodmitb): DKOJIOTHYECKU MOHHUTOPUHT W MPOCKTHpOBaHUE (Marucrparypa), pas-
paboranHoii B ®I'BOY BO «Poccuiickuii rocy1apcTBEHHbIN arpapHblii YHUBEPCUTET
— MCXA umenu K.A. TumupszeBa», Ha Kapeape MUKPOOUOJIOTUA U UMMYHOJIOTHH
(pa3pabotunku Cuerupes [.B. crapmmii npenogaBatens kaeapbl MUKpPOOHOIOTUN
U UMMYHOJIOTUH, K.0.H. ¥ JIOUEHT Kadenpsl MukpoOuonoruu u ummyHosoruun Ce-
nunkas O.B.).

PaccmoTpeB mpeacTaBiaeHHBIE HA PEIEH3WIO MAaTePUAIbl, PEIICH3EHT MPHUIIIEIT K
CJICTYIOIITUM BBIBOJAM:
1. [IpenbsiBieHHas pabodas mporpaMma JUCITUIUTHHBI « MeToIbI MUKPOOHOI0-
rudyeckoi pemenuanuny (ganee no Tekcry IIporpamma) coomsemcmeyem TpeboBa-

HusM OI'OC no Hanpasinenuto 05.04.06 Skonorust U NpUpoAONOIL30BaHNE, HAIPAB-
JICHHOCTH (MPOQHIIH): DKOTOTUIECKUNA MOHUTOPUHT M MPOEKTUPOBAHUE

2. [Iporpamma codeporcum BCe OCHOBHBIC pa3ielibl, coomeemcmayem TpedoBa-
HUSIM K HOPMATUBHO-METOIMYECKUM JIOKYMEHTaM.

3. [Ipencrasnennas B [Iporpamme axkmyanvHocms yd4eOHON AUCHUILIAHBI B PaM-
kax peanuzanuu OIIOII BO re nodnescum comuenuro - nucuurinia «MeToabl MUK-

pOOMOJIOTUYECKON peMeaualnun» BXOAUT B IMEPEYeHb ITUCUUIUIMH 10 BBIOOPY
b1.B./IB.OI.
4. IIpencrasiennsie B lIporpamMme yeiu TUCUMIUIMHBI COOMBEMCmMEYOm Tpe-

ooaamsim ®I'OC nanpasnenust 05.04.06 Dxomoruss W MPUPOIOTOTH30BAHKE,
HaIpaBJICHHOCThH (MPOGUITH): DKOJIOTMUYECKUH MOHUTOPUHT U MPOEKTUpoBanue B co-
otrBeTcTBUU ¢ [IporpamMmmoii 3a qucuuminHon «MeToapl MUKPOOHUOIOTHYECKO peme-
Al 3aKperyieHbl 2 YHUBEPCAIBbHBIX U 1 TpodeccHOHaIbHAs KOMIICTCHITHS.
Hucuummaa «MeToasl MUKPOOMOJIOTMYECKON peMeaualuuy W Mpe/IcTaBIeHHas
[Tporpamma cnocobna peanuzosams Ux B OOBSBICHHBIX TPEOOBAHUSX.
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S. Pesynbratel o0yuenusi, npeactaBieHHble B [IporpaMmmMe B KaTeropusix 3HaTh,
YMETh, BIAJIETh coomeemcmeyom CleuupuKe U COAEPKaHUIO JUCLUIUIMHBI U Jie-

MOHCTPHUPYIOT BO3MOXXHOCTH TIOJTyUCHHUS 3asBJICHHBIX PE3YJIBTATOB.
6. Oo6mast TpynoéMKoCcTh «MeTOabl MHUKPOOHUOIOTHIECKON peMeInualum» Cco-
craBisgeT 3 3a4éTHBIX eauHuiipl (108 gacos).

7. Nupopmarys 0 B3aMMOCBSA3M M3y4aeMbIX JUCIHMIUIMH U BOIIPOCAM HCKITIO-
YeHUS AyOJIUPOBAHMS B COJACPIKAHUU JUCIUIUIMH Ccoomeencmeyent NeUCTBUTCIIBHO-

cti. JucuumimHa «MeTtoasl MUKPOOHOJIOTMYECKON peMeIHaliiy» B3aUMOCBSI3aHa C
apyrumu auctummuHamu OITOIT BO u Yue6noro mnana no Hanpasnenuto 05.04.06
DKOoJIOTUST ¥ TPUPOJIOINOIB30BaHUE, HAMPABICHHOCTh (MPOdUIib): DKOJIOTUYECKUI
MOHHMTOPUHT ¥ MPOECKTUPOBAHHUE, U BO3MOXKHOCTh TyOIHPOBAHUS B COACPNKAHUH OT-
CYTCTBYeT. /lucuuruinHa He npeaycMaTpUBaeT HATMUME CIIELUaIbHBIX TPeOOBaHUM K
BXOJIHBIM 3HAaHHSIM, YMEHUSM WU KOMIIETCHLMSAM CTYJAEHTA, XOTS MOXKET SIBIIATHCS
IpEeIIeCTBYIOLIEH AJis CIIELUATIbHBIX, B TOM YKCIe TPO(EeCCUOHATBHBIX JUCIUILINH,
UCHOJIB3YIOIINX 3HAHUA B 00JIaCTU MUKPOOHOJIOTUU B MPO(ECCHOHAIBHON eATeNb-
HOCTH MarucTpa 1o JaHHOMY HaIlpaBJIEHUIO MMOATOTOBKH.

8. [IpencraBnennas [Iporpamma npesaronaraeT UCIOIb30BAHUE COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJOTUH, HUCHOJIb3YEMBIE MPU PEATU3ALMK PA3TUUYHBIX BUIOB
yueOHoW paboTel. PopmMbl 00pa30BaTENbHBIX TEXHOJOTHI coomeemcmayiom Clenu-
($uKe TUCIUIIUHBL.

Q. [TporpamMma guctumiuHbel «MeTo/Ibl MUKPOOHOJIOTHUYECKON peMennalum

MpearnosaraeT 3aHsITHsI B UHTEPaKTUBHOU (hopme.
10. Buapl, conepxanue U TpyI0EMKOCTh CAMOCTOSATEIIBHOU paOOThI CTYICHTOB,
npexacrasieHubie B [Iporpamme, coomseemcmeyiom TpeOOBaHUSAM K MOJATOTOBKE BbI-

yCKHUKOB, coaepxammmcs Bo I'OC BO nanpasnenus 05.04.06 Dkosorus u npu-
pOJIOTIONIb30BAaHUE, HAMPABICHHOCTh (MPOQUIb): DKOJIOTHYECKUA MOHUTOPUHT U
MIPOCKTUPOBAHUE

11. [IpencraBnennsle u onucanHbie B [Iporpamme Qopmbl mexyweti OlleHKA
3HaHHUK (ompoc, Kak B ¢opme 0OCYXICHHs OTAEIbHBIX BOMPOCOB, TaK U y4acTHE B
ayJIUTOPHBIX 33aJaHUSX), coomeemcmayom CueluprKe TUCIUILUTUHBI U TPEOOBaHUAM

K BBIITYCKHHKAM.
12, dopMa MPOMEKYTOYHOTO KOHTPOJI 3HAHUM CTYJIEHTOB, NMPEIYyCMOTPEHHAs
[Iporpammoii, ocymiecTBisieTcs: B (hopme 3adera ¢ OlleHKOH B 4 cemecTpe, 4To coom-
gemcmayen CTaTyCcy AUCIUIUIMHBI, KaK TUCHUTIIUHBI 110 BeIOOpY b1.B.JIB.01 ®I'OC
Hamnpasyieaus 05.04.06 Dxonorus u Npupoa0NOIbL30BaHNE

13. @dopMbl OLIEHKHU 3HAaHWM, NTpeacTaBieHHbIe B [Iporpamme, coomeemcemeyrom

cnenuuKe TUCUMUIUIMHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.
14. YuebHo-MeToanveckoe odecredeHrne AUCIUIUIUHBI MPECTABICHO: OCHOB-
HOU nuTeparypoil — 4 MCTOYHMKA, JOMOJHUTEILHON JUTEepaTrypoil — 4 HauMEeHOBa-
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HUsl, 16 MCTOYHHUKOB CO CCBHUIKOW Ha 3JIEKTPOHHBIE PECYPCHI U coomeemcmeayem Tpe-

ooBaamsim @I'OC nanpasnenns 05.04.06 Dxonorust 1 MPUPOIOTIOIH30BAHIE
15. MarepuaibHO-TEXHHYECKOE O0ECIeUeHUEe TUCITUIIIMHBI COOTBETCTBYET CIIe-
upUKe TUCHHUIUIMHBI «MeToapl MUKPOOMOJOTUYECKON peMennanum» U 00ecreyu-
BaeT MCIOJIb30BaHUE COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YUCJIE HHTEPAKTUBHBIX
METO/I0B 00yUYEHUSI.
16. Meronuueckre pPEeKOMEHAAIMH CTYJEHTaM U METOJUYECKHUE PEKOMEHIAIUU
IPENOIaBATEISAM 110 OpraHru3aly OOy4eHHs 0 TUCLHUIUIMHE JA0T MPEACTaBICHUE O
cnerupuke o0ydeHUss 1Mo aucnuiuinae «MeToasl MUKPOOHMOIOTHYECKON pemenna-
11717008
OBIIUE BBIBO/JbI
Ha ocHoBaHuM npoBeIEHHOM pelieH3MN MOKHO C/IeNIaTh 3aKII0YEHUE, YTO Xa-

pakTep, CTpyKTypa U cojiep:kaHue paboueit mporpamMmbl «MeToibl MUKpOOHOIOTYe-
ckoi pemenunanuny OITOIT BO no nanpasnenuto 05.04.06 Dxonorust u npupoo-
M0JIb30BAaHUE, HAMPABIEHHOCTH (MPOMUITH): DKOJIOTUYECKUI MOHUTOPHUHT U TIPOEK-
TUpoBaHue (KBaUPUKaIus (CTENEeHb) BBIMYCKHUKA — MAarucTp), pa3paboTaHHas CT.
npern. kageapsl MUKpoOHOJoTur 1 uMMyHosioruu, CHerupeBbiM 1. B, u qorieHTom
kadeapel MukpoOuonoruu 1 ummyHosoruu Cenuukoit O.B., cooTBeTCTBYET Tpedo-
BanusiMm ®I'OC BO, coBpeMeHHBIM TPEOOBAHUSAM YKOHOMHUKHU, PhIHKA TPY/Aa U IMO3BO-
JIUT MpU €€ pealinu3aliii YCIeHO 00ecnednTh (POPMUPOBAHUE 3asIBJICHHBIX KOMIIE-
TEHIIN.

Penienzent: Mocuna Jlronmuna BnagumuposHa 11.6.H., mpodeccop kadeapsl
HKOJIOTHH PocCcuiicKoro rocyapcTBeHHOro arpapHoro ynusepeurera — MCXA um.
K. A. Tumupszea (PTAY-MCXA um K. A. Tumupsizesa «09» urons 2023 r.

Penensus paccMoTpena Ha 3aceianuu Kageapbl MUKPOOUOJIOTHH U UMMYHOJIO-
ruu, npoTokod Ne 7 ot 16 urons 2023 r.

3aBenyromuii kadeapou
MukpoOHOI0ruK 1 UMMYHOJIOTHH 1.0.H., joueHt A. B. Ko3nos
«16» urons 2023 r.
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