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AHHOTAUUS
paboyei nporpaMMbl YU€OHOH AHCLUILIHHEI
51.B.1B.04.02 «MuxpoOHbIE OHOTEXHOIOIHH OKPYXKAKOIIEH Cpeabl» i M10]-
TOTOBKM DakanaBpoB 10 HamparieHuio 19.03.01 BUOTeXHONMOrYA, HAIIPABICHHOCTD —
BHOTEXHONOT U MUKPOOPTaHH3MOB
Iesan ocBOCHHS AHCLHILTHHBI

Lenptro gucummiuaHel B1.B.JB.04.02 «MukpoOHble OHOTEXHOJOTHH OKpY-
KaArOLIEH Cpenby ABNAETCS POPMUPOBAHUE Y CTYACHTOB NPO(PECCUOHATIBHEIX KOMIIE-
teHund (HHoukatopel) I1Koc-1.5; [TKoc-1.6; [1Koc-3.1; [TKoc-3.2; [IKoc-3.3, B 06-
JAcTU 3aALUTHl OKPYKAKOUICH Cpeabl, MO3BOMSIOIINE MPUMEHUTDL 3HAHUS, YMEHUS U
JIMYHBIC KAYECTBA AJIA YCIICLIHOTO PEUICHUA B CBOSH POPECCHOHANBHON OEATENBHO-
CTH 3a71a4 OXPaHbl OKPYKAKIUEHN CPelbl, PECYPCOCOEPEIKEHUS HA OCHOBE UCIIOJB30-
BaHHUS OMOJIOTMUECKHAX CHCTEM.
3aga4yu AMCUMIIHHBI:

v' W3yUYCHHE IKOOHOTEXHOJIOTHYSCKHX METOIOB OYHUCTKHM CTOYHBIX BOJ, 3a-

IPA3HEHHOIO BO3/yXa M IMOYBHI, - U3YUEHUE METOAOB OUOYTUIM3ALUUU TBEP-

OBIX 1 XKUOKUX OPraHMYCCKUX OTXOJOB,

v (opMHUpPOBaHHE HABBIKOB BHIGOPA ONTUMANBHBIX METOIOB TS PEIICHHUS

MPaKTHYECKUX 3a1a4 B OOIACTH 3KOOUOTEXHOJIOTHY,

v'  pa3BUTHE YMEHHM ITPOBOJUTH THUIIOBLIE PACUETHI OCHOBHBIX ITAPAMETPOB

TEXHOJIOMMUYECKUX TIPOLIECCOB H OOOPYI0BAHUS IS OUUCTKH CTOYHBIX BOJL.
MecTo AUCUHMIIIMHBI B Y4e0HOM npouecce

Jqucuuminaa « MukpoOHble OHOTEXHOIOTMM OKPYKAKWIENH Cpeabl» BKIKUYEHA
B BAPHATHBHYIO YACThb IIEPEUHSA JUCLMIUIAH MO BBIOODY, GOpMUpyEMas yYaCTHUKAMU
00pa3oBaTeabHbIX OTHOLIEHUH nepeueHs OI'OC BO. Peanuzalus B AUCHUNINHE
«MukpoOHbIe OMOTEXHOJIOTMH OKpysKamoweil cpeapl» Tpedopanuil ®I'OC BO,
OIIOIT BO ocy1ecTBAsSETCS B COOTBETCTBUM ¢ YUEOHBIM ILJITAHOM I10 HAMPABICHUID
19.03.01 BHOTeXHONOrMA HANPARICHHOCTD — BUOTEXHONOTUS MUKPOOPTraHH3MOB

TpebGoBaHua K pe3yabTaTaM OCBOCHHMS AUCHUIIHHBI: B PE3YILTATE OCBOEC-
HHUS OUCUUIUIAHBL GOPMHUPYIOTCA CINEAYIOIINE KOMIETeHUMU: (MHAMKAaTopsl) [1Koc-
1.5; TIKoc-1.6; [1IKoc¢-3.1; [TKoc¢-3.2; [IKoc-3.3

KpaTkoe coaepxanie THCUHITHHBI:

Odvem mucuumanael 51.B.JIB.04.02 «MukpoOHble OHOTEXHOJIOTHH OKpPYKa-
IOLIIEH Cpeabl» COCTABIIAST 2 3aUETHBIX €AMHUIBI, BCETO 72 vaca, U3 KOTOpBIX 42,25
OCTABIIACT KOHTaKTHas padoTa obyyarowerocs ¢ npenoaasareneM ( 14 4yacoB 3aHaTus
JIEKUMOHHOTO THIIA, 28 YacOB MPAKTUYECKUE 3aHATUS, 29,75 4acOB COCTARIISIET CaMO-
cToATENbHAA padoTa oOyyaromerocs (B T.4. BKIIKOUas 9 4acOB MOATOTOBKH K 3a4€Ty).
Juciymyuaa B1.B.JIB.04.02 «MukpoOHBIE OMOTEXHOIOTHH OKPYKAKOIICH Cpeabl»
YUTACTCA CTyAeHTaM 4 Kypca OakanaBpuara HHCTUTYTa ArpoduorexHonoruu PITAY-
MCXA um. K. A. TuMupsazeBa. 3T0 ONpaBAAHHO, TAK KaK CTYASHTH V)K€ UMEHOT He-
00XOIUMYIO IS OCBOSHHA HOBOIO MaTtepuajia TeopeTHuueckyro 6azy. CTpyKTypa co-
ACpKaHHUA YUeOHOM JMCIMIUVIMHEL BKIKYAET TAKUE IUJAKTUYECKUE ¢IMHULBI, TEMEIL:

Tema 1. MaciitaObl ¥ ICTOYHUKH QHTPOIIOTEHHOTO 3aTPA3HEHUS OKPYXKaKoLIEH cpe-
Opl. XapakTepHCTHKA XUMHYESCKIX BEILECTB-3arPA3HUTEICH 1 OTX0H0B.

Tema 2. Murpauys ¥ TpaHchOpMAaLKsl BEUIECTB-3aT PA3HUTENCH B MPUPOIHBIX 3KO-




CUCTEMAX.

Tembl 3. BO3MOKHOCTH 3KOOMOTEXHOJOTUM IS CHIDKEHHSI TEXHOTE€HHOIQ BO3/ICiH-
CTBUA Ha NNPHPOIHBIC SKOCUCTCMEI.

Tema 4. TBOD@TI/I‘IGCKI/IC OCHOBBI 2KOOHOTEXHOJIOTHYECKIX MPONECCOB,

Tema 5. A3poOHbIe IPOLECCH OYHUCTKHU BOIBI ¢ MCMOJIB30BAHUEM AKTUBHOIO WA U
OUOMNEHOK, OUOIOTMYECKUX NPYAOB, NONEH (PUIBTPALIMU U O TTIOTEHUSL

TeMma 6. VaaieHne coearHenni a3ota 1 Gocdhopa U3 CTOUHBIX BOI.

Tema 7. AHadpoOHas OMOJIOTHYSCKAS OUYMCTKA BOIEL.

Tema 8. BHOTEXHOIOrMYECKHE MPOUECCHl AE30A0PUPOBAHUS U YIATIEHUS BPEIHBIX
IIPUMECEH M3 BO3OYXA.

Tema 9. buopemenuanuu 3arpsa3HéHHON nouskl. [Iponeccel duonerpananyu H OUo-
TpaHchopMaMu KCCHOOMOTHKOB.

Tema 10. KOMNOCTHPOBAHHE OPraHu4YeCKUX 0TXO10B.

Tema 11. AHaspoOHas nepepadoTka OpraH4eCKUuX OTXOI0B.

O01asa TpyA0eMKOCTh JUCHUIVTHHBI: COCTARIACT 72 4. (2 3a4. €11.).
IIpomMesKYTOUHBIH KOHTPOJIb: MPOBOIUTCA B (POpME 3aueTa




1. Ilesin 0CBOGHHS THUCHHILIHHBI

IHenn ocBoOeHHSI AHCIHHITHHBI

Lenptro gucummiuaHel B1.B.JB.04.02 «MukpoOHble OHOTEXHOJOTHH OKpY-
KAQIOIIEH Cpenbl» ABILCTCS POPMUPOBAHUE Y CTYAEHTOB NPOPECCHOHATBHBIX KOMIIE-
teHund (mHoukatopel) I1Koc-1.5; [TKoc-1.6; [1Koc-3.1; ITKoc-3.2; [IKoc-3.3, B 06-
JACTU 3ALUTHl OKPYKAKOUICH CPeabl, MO3BOMSIOIINE MPUMEHUTDL 3HAHUS, YMEHUS U
JIMUHBIC KaYecTBa 1)1 YCMELUIHOTO PELIeHUs B CBOCH IpodecCHOHANBHOMR AesTeIBHO-
CTH 3a71a4 OXPaHbl OKPYKAKIUEHN CPelibl, PECYPCOCOECPEIKEHUS HA OCHOBE UCIIOJB30-
BaHHA OHOJOTHUECKHX CHCTEM.

3agayu AUCUMIIHHBI:

v H3YUEHHE 3KOOUOTEXHONOTHUECKUX METOA0B OUMCTKU CTOUYHBIX BOM, 3a-
TPA3HEHHOTO BO3AyXa M MOUBBI, - H3YUCHUE METOAOB OMOYTWIM3AUUH TBEPABIX H
KUJIKUX OPraHHYeCKUX OTXOJ0B;

v ¢)OpPMHUPOBAHHUE HABLIKOB BEIOOpA ONTUMAIBHBIX METOIOB AJIS PELICHUSA
IIPaKTUYECKUX 3a1a4 B 001aCTH 3K00OHOTEXHOIOTUH,
v Pa3BUTHE YMEHHUH IIPOBOIUTE THUIIOBBIC PacUEThl OCHOBHEBIX IIapaMeTPOB

TEXHOJIOTHYECKHX MPOLIECCOB U 000PYAOBAHHS 111 OUHUCTKH CTOUHBIX BOJIL.

Hucioumummaa B1.B.JAB.04.02 «MukpoOHbIe OHOTEXHOJOTHU OKpYy Karowei
Cpelbl» NMpPU3BAHA J1aTh 3HAHUA 0 META0OMU3ME. aHA3POOHOM U a3poOHOM OKUCTIE-
HUH, Ipoueccax OHOCHHTE3a U OHOTpaHCPOpMALMH, NPUHUUNAX OHOIHEPreTHKH,
MyTAX U MEXaHM3Max MpeoOpa3oBaHUs 3HEPrUU B SKUBBIX CUCTEMax; OMOCHHTE3€ U
OpraHu3alyii OHOCHHTETUUYECKHX ITPOLECCOB B KIIETKAX 3YKApUOT U MPOKApUOT, BTO-
PUYHBIX METab0JIMTaX MUKPOOPraHu3MoB. O CTPOSHHU U COCTABE N'e€HOMA ITPOKAPHOT
W 3YKApHOT, PEKOMOMHALIMH T€HOB, MOJIEKYJISPHOM MHCTPYMEHTAPUU T€HHOH UHXe-
HEPHH;, U3MEHYMBOCTH MUKPOOPTaHU3MOB; OCHOBAaX CEJICKLMH MUKPOOPTaHH3MOB.

IIpenonaBaHne IUCLMIUIMHBL «MHKPOOHBIE OHOTEXHOJOIHH OKPYKAFOLICH
CpenBl» MO3BOJIACT HA KOHKPETHBIX ITPHEMepax MpoAeMOHCTPUPOBATh CTYICHTAM 3Ha-
YUMOCTb MHTErpalii OMOJIOTUYECKUX AUCIMILIMH, 3QQPEKTUBHOCTE U MEPCNEKTUB-
HOCTb JAHHOTO MOAX0Ja. B xo0ae u3yueHHss OHOTEXHOIIOTUH CTYIACHTAM MOCTOSHHO
MPUXOAMUTCS BO3BpAINATHCSA K MPOAEHHOMY paHee Marepuany. HakomneHHbIE CTy-
AOCHTAaMH 3HAHMA PAacCMaTPUBAIOTCA IO HOBBIM YIJIOM 3PEHHMSA, YTO MTO3BOJALT, ¢ O1-
HOM CTOPOHBI, 3aKPEIUIATH NPOIAEHHOE, a ¢ APYroil — cnocoO0CTBYET (POPMUPOBAHUIO
HAy4YHOTO TBOPYECTBA, TAK KAaK CBHIECTEIBCTBYET O TOM, UYTO B HAYKEe HET HEU3MEH-
HBIX JIOTM M 3aCThiBIIUX (hopM. XKuBas mpupoaa U3MEHUYHMBA U HETIOBTOPUMA, U JUIS
TOTO, YTOOBI €€ TIO3HATh, HEOOXOAUMO TUHAMUYECKOE PA3BUTUE BO33PEHMIA, METOIOB
U TTOAXOJO0B UCCIIEIOBATENA.



2. MecTo AUCHHIIHHBI B Y4eGHOM Ipouecce

HucunmiMaa « MUKpoOHBIE OMOTEXHOIOTHH OKPYKAKOWIEH Cpelpl» BKIIOUEHA
B BAPUATUBHYK YacTh MEPEUHs AUCUUIUIMH Mo BHIOOPY popMupyeMas yUaCTHUKAMHU
obOpaszoparenpHbIX OTHOWEHUA mnepedeHe ®I'OC BO. Peanuzauus B AUCUUIUIMHE
«MUKpPOOHBIE OHOTEXHOJIOMHMU OKpyXarwied cpene» TpedoBanuii GI'OC BO,
OIIOIT BO ocyuiecTBaseTcs B COOTBETCTBUM ¢ YUESOHBIM ILUTAHOM 110 HAMPABJICHUIO
19.03.01 BroTeXHONOrHs, HAIPaBICHHOCTh — BUOTEXHOIOT U MUKPOOPraHU3MOB

[IpeamecTBYIOIMMH KypeaMy, Ha KOTOPBEIX HEMOCPEICTBEHHO OazupyeTcs
acuuminHa  «MUKpOOHBle OUOTEXHONOTMU OKPYXKAROWICH CPeIbl»  SBISIOTCS:
«Mukpoduonorus», «OCHOBBI CAHUTAPHON MHUKpOOHONorun», «lIpaktuueckue oc-
HOBBI TEXHOJIOTHM MHKPOOHOJOTHUYECKUX MPOU3BOACTBY», «CeNbCKOX03AHCTBEHHAA
MHUKPOOUONOTHSY, «(OCHOBBI HAYYHBIX UCCIEIOBAHUN B OUOTEXHOIOTHMY

B xome u3yuyeHHs OUCHUIUIMHBI « OCHOBEI MUKPOOHOH OMOTEXHOJOTHUY» CTY-

JEHTaM MOCTOSHHO MPHUXOIMTCA BO3BpALIATHCS K MPOMICHHOMY paHee MaTepuany.
HaxkoIICeHHBIE CTYICHTAMHA 3HAHHA PACCMATPUBAKITCA MOA HOBBIM YIJIOM 3PEHHA,
YTO MO3BOJAET, ¢ OJHOH CTOPOHBI, 3AKPEIATh MPOHACHHOE, & ¢ APYroi — ¢cnocod-
CTBYET (POPMHUPOBAHHIO HAYYHOTO TBOPUYECTBA, TaK KaK CBUACTE/ILCTBYET O TOM, UTO
B HAyK€ HET HEM3MEHHBIX JIOTM M 3acThIBIINX GopM. [ToUTH BCE 3aHATUS MPOBOAATCA
B MHTEPAKTHBHOMH (popMe (padoTa B MaJIBIX pynnax, pyInoBoe 00CYXKACHNE).

Ocobennocteio gucuMiuiiiel B1.B.JIB.04.02 «MuKpoOHbBIE OMOTEXHOJOTHU
OKPY>KAKILEN CPEeably ABAETCA H3YUEHUE TEOPETUUECKUX OCHOB COBPEMEHHON MUK-
poOHOHM BHOTEXHOJIOTHH U IPUOOPETEHUE MPAKTHUESCKHX HABBIKOB PaOOTHl B MUKPO-
OMOIOTHYECKOM U OMOTEXHOIOTUUECKOM 1a00paTopum.

Hucupnimuaa B1.B.JIB.04.02 «MukpoOHEle OHOTEXHOJIOTHUH OKPY KaroLeH
CPEIbI» PEANU3YETCS HA PYCCKOM s3bIKe ¢ mpuMeHeHueM 30 u J1OT.

B o6yuenun ¢ npumeHenneM 30 u JOT uCmonp3ylTCs CICIYIOLINAE OpraHt-

3alMOHHBIE (POPMBI YUCOHOH AEATENBHOCTH:

* JIEKLIKA,

* KOHCYJIBTALHS,

+ naboparopHas padoTa;

* CAMOCTOATEJNIbHAS BHEAYIMTOPHAA padoTa

ComnpoBokIeHHE MPEAMETHBIX JUCTAHIIMOHHBIX KYPCOB MOXKET OCYIIECTB-
JIATBCS B CICOYIOLIMX PEKUMAX:

* TECTUPOBaHKE On-line;

* KOHCYJIBTALMK on-line;

* IPEAOCTABICHUE METOAUYECCKIAX MATEPUATIOB;

* conpoBoxkaeHNe off-line (mpoBEpKa TECTOR, KOHTPOJIBLHBIX PadoT, pa3IuYHbIE
BHBI TEKYILIETO KOHTPO/IA 1 IPOMEKYTOUHOM aTTeCTALUH ).

Padouas nporpamMma aucuumuivHel b1.B.JIB.04.02 « MukpoGHbIe OUOTEXHOIIO-
TUH OKPYXKAIOUICH Cpeably /i1 MHBATUAOB M JIMIL ¢ OTPAHUYEHHBIMU BO3MOKHOCTS-
MU 3I0pOBBA paspadaTbiBacTCd MHAMBHIYAIBEHO € YUCTOM OCOOCHHOCTEH ncuxodu-



3UYECKOTO Pa3sBUTH, HHIAWBUAYATBHBIX BO3MOKHOCTEH U COCTOSIHUS 3J0POBbsI TAKUX
o0yYaroLIIXCs.

PaGouas nporpamma auctuminsel b1.B.JIB.04.02 «MukpoGHBIE GUOTEXHOIIO-
THH OKpY’KaroweH cpeap» A711 HHBATWAOB M JIML ¢ OTPAHHYECHHBIMU BO3MOKHOCTS-
MH 310pOBbs pa3palbaThiBACTCA HHAMBUIYAIBHO ¢ YIETOM OCOOECHHOCTEH MCUXO0(pH-
3UYECKOTO PA3BUTUSA, HHIUBUAYAIBHBIX BO3SMOKHOCTEHM U COCTOSIHUA 3I0POBbS TAKUX
00yYaroLIIXCH.

KoHTponb 3HAHUil CTYAEHTOB NPOBOAUTCS B QopMe TekyIlei 1 MpoMeKyTou-
HOH aTTECTALUH.

Tekylas aTrecTalys CTYACHTOB — OLICHKA 3HAHUIH U YMEHUM IPOBOAUTCS I1O-
CTOAHHO HA MPAKTHUYECKUX 3aHATUAX € MOMOLIBKO ONPOCOB, TECTOBBIX 3aAHUI, KOJI-
JIOKBUYMOB, OLIEHKM CaMOCTOSTEIBHOH padoThl CTYACHTOB U CPOKOB CIA4U BHIIOJI-
HEHHBIX PadoT, a TaKKe Ha KOHTPOIIBHOM HETETE.

ATTecTauys CTYJEHTOB IPOBOAUTCA B POpPME 3a4eTa 10 JUCLHUIUIHHE.

3. [TepeveHs MIAHHPYEMBIX Pe3yJabTATOB 00YHYeHHS M0 TUCIHHILIHHE,
COOTHECEHHBIX ¢ IVIAHHPYEMBIMH Pe3yJIbTATAMH 0CBOCHHSI 00pa30BaTe/IbHOI
NporpaMMmel

W3yueHre naHHOH y4eOHOUM MUCIMIVIMHBI HAMIPABICHO HA (QOPMUPOBAHHE V
00yYarIIMXCd KOMINETCHUMH, TPEACTABICHHEIX B TaOIULE 1.

4. CTpykTypa H coAep:KaHHe THCHHILTHHBI

4.1 PacnpeasesieHHe TPYAOEMKOCTH IHCUUILUIMHBI MO BHAaM padoTr mno
ceMecTpaM

Obwwas TpyaoEMKOCTh JUCLIMIUIMHEI COCTABIAECT 2 3a4. €4. (72 yaca), ux pac-
IIPEEICHUE MO BUIaM padoT ceMecTpaM MPEeACTABICHO B TAOIHLE 2.
PacnpeaeneHne TpyA0EMKOCTH JHCUHMILVIMHDBI 110 BHAAM padoT Mo cemMecTpam

TpyaoéMKOCTD
Bua y4ebHoii paGoThbI qac. B 1.5 1o ce=
. MecTpam

/BCero 3
O01was TpyA0€MKOCTb AUCLHUILIMHE 0 YUeOHOMY ILJIaHY 72 72
1. KoHTakTHas paloTa: 42,25 42,25
AyanTopHas padora 60,25 60,25
8 MOM YUCIe.!
aexyu (/) 14 14
npaxmuyeckue sansmus (113) 28/4 28
KOHMARMHAS PAboOma Ha RPOMENHCYMOYHON KOHMPOe 095 095
(KP4) i i
2. CamocrosaTeabHas padora (CPC) 29,75 29,75
PenpodyxmusHas CaMOCOAMENbHAS paboma. Popaiuposea- 20.75 20.75
HUE U YCBOCHUE COOEPICUHNUS KOHCNeKMA eKkyull Ha Ouse pe- ’ ’




TpyaoéMKOCTH

o B Toqo “O ce-
Bua y4eOHoili padoTbl yac,
“ MecTpaM
/BCero
8
KOMEHOOBUHHOTN ACKMOPOAM YYEOHOU AUMepamypsl, 8KI04AA
UHPOPAIGYUOHHBIE 0OPA30BUMETbHBIC PeCypChl (31eKMPOH-
HbIe YYeOHUKU, 21eKMPOHHBIC DUOIUOMER)
[loozomoskd k 3d4emy (KOHMpPO1b) 9 9
Bua npoMeXyTOYHOr0 KOHTPOJIA: Javer

* B TOM 4HCIIE TPaKTHYecKas MOATOTOBKA. (CM yueOHBIH MU1aH)




TpeGoBannsi K pe3y/ibTATAM O0CBOCHHUsI y4eOHOI JHCHUITHHBI

Tadnuua 1

Hupekc Conep:kanue B pesynbrate nzyuenus y4eOHON AMCUMIKHBL 00y 4ar0 UMECH AOKHbI,
No ) Muaaukaropel kOMIETeH-
KoMme- | KOMIETeHLMH (WJIH €€ ua- .
n/n UM 3HATh yMeTb BNAAETD
TEHUHHU CTH)
[TKoc-1.5 CoBpemeHHbBIE TIPO-
Onemel KyJbTHBHPO-
BaHHs MHKpoopra- | PazpabaTeiBaTh cOBpe-
Hagpikamu npumene-
HU3MOB OHOJIOTHYE- | MEHHBIE 3KOJIOTHYeCKH
HU5l COBPEMEHHBIX Me-
ckne ocobeHHOCTH W | Ge30macHbIe U peHTa-
_ TONOB UCCNEAOBAHUS B
pecypcocheperaro- OenbHbIE TEXHONOTHH ~
Bnaneer coBpemeHHbIMU obnacti MUKpoOHOIO-
LKE TEXHONOTUH | KYJABTUBUPOBAHWS MUK- _
nabopaTopHbIMHU METOAA- ruy , OHOTEXHOJIOTHH,
. KYJAbTUBUPOBAHUS | POOPraHU3MOB B YCIOBU-
MH MCCNEA0BaHUH B 00na- L HaBbIKaMH paboThI ¢
. | Mukpoopranusmos B | sx in vitro; paGorars €
CTH arpoOHOTEXHONOT Ui . nporpammamu Google,
CnocobeH y4acTBOBaTh B ycnoBusx in vitro; | nporpammamu Google, : :
. . Gmail, Yandex. mail,
NPOBENEHHUH HAYYHbIX HC- paboTtath ¢ npo- Gmail, Yandex mail, Zoom. Skype 1 1
! MKoc1 cnenoBaHuii B obnactu rpammaMu Google, Zoom, Skype u np. P P
. oc-

OHOTEXHONOrHHU € NpUMe-
HeHueM LUM(POBLIX cpencTs
W TEXHOJIOTHH

Gmail, Yandex mail,
Zoom, Skype u np.

ITKoc-1.6

JleMOHCTpHpYeT 3HaHHS
no o0wWeH 1 MOYBEHHOH
MHUKPOOHONIOTHH, TOHHMa-
HHE POJTH MUKPOOHOTHI B
npoteccax nouBoodpazo-
BAHUS U MOJAEPKAHUH
JKONOTHYECKOrO PABHOBE-
cus B Ouochepe v uenoib-
3yer MeToabl GyHnameH-

(OCHOBHbIE IpyNIIbI
OpPraHU3MOB, NpPHME-
HAEMbIE B OMOTEXHO-
JIOTHH, OCOOEHHOCTH

HX CUCTEMATHKH U

mophonoruu

AHanu3upoBaTh NOMyya-
eMYI0 MHPOPMALUIO 1
NPENCTaBaATb Pe3ybTa-
Thl HCCNENOBAHMI

Hageikamu 0bpaboTkw,

aHaJyu3a v CHHTE3a Mo-

neBoit 1 nabopaTopHOi
nHpopmaunn B o0Jia-
CTH OHOMOTHH NOYB




TaJIbHBIX W MPHKIIAAHBIX

UCCIeAOBAHNI B 00J1acTH

MOUBEHHOM U CEJTbCKOXO0-

351MCTBEHHON MUKPOOHO-
NOrKuU

ITKoc-3

CnocobeH yuacTBoBaTH B
pa3paboTke npupoao-
OXPaHHBIX OHOTEXHONOTHH
IUTSt BOCCTAHOBJICHHSA TIJIO-
AOPOINS TIOUB

ITIKoc-3.1

3HaeT poSib MHKPOOpTa-
HH3MOB B (POPMHPOBAHUH
LTOAOPOAMNS THOUB U MO -
AepKaHHH SKOJJOTHYECKO-
T0O paBHOBECHS B OHoChe-
pe. OCHOBBI MPHPOLO-
OXpaHHBIX OHOTEXHONOTUH

OcobeHHocTH MUK-
poGHoro merabonus-
M2 1 POJIb MHUKPOOP-
raHU3MOB B MPEBpa-
IIEHHHN BELLECTB U
sHepruu B Ouochepe

ITonb3oBarbes nadopa-
TOPHbIM 00OPYNOBaAHUEM

MeronaMH HCCieaoBa-
HUA B 0OJTACTH 3KODHO-
TeXHOJOTHH

ITKoc-3.2

Bnaneet HaBBIKAMH MOHH-
TOPHUHIA COCTOSIHUA OKPY-
JKAKOLIeH Cpebl B LENsIX
NPUMEHEHHS NPUPOIO-
OXpaHHbIX OHOTEXHONMOTHI

CoBpemeHHbIe MeTO-
Iibl SKOOHOTEXHONO-
THH, HarpaBJieHHbIE
Ha peleHe KOH-
KPETHBIX 3KOJIOrHue-
CKHX 3aaau

CoxpaHaTh, rpaMOTHO
odopMIATL U penaKkTU-
POBaTH MONYYEHHYIO UH-
bopmaun;, 060CHOBbI-
BaTb MPaKTHUYECKOE MPH-
MeHEHHEe METOIOB 3KO-
OHOTEXHONIOTHH, HCXOIS
W3 aHAJTH3a KOHKPETHOMH
IKOJNIOTHYECKOW CUTYa-
U1H

HaBbIKaMH cOopa, 00-
paboTkH, aHamu3a u
CUCTEMATH3ALWH WH-
popmauyu o akobHo-
TEXHOJOIMH, HABLIKA-
MH KpliTli'-IeCKOFO aHa-
JIU34 U OUE€HKH COBpe-
MECHHbIX Hay‘-leIX a0-
CTHIKEHUMH

IIKoc-3.3

Mukpobuonoruue-
CKMeE TIPOLECCHI U Me-
oAbl 0OpabdoTkHy,

PabotaTb ¢ HOpmaTHB-
HOH NOKYMEHTalUEH,
KACAKOLIEHCA MUKPOOHO-

MuKpoOHONOTHYECKH-
MH TEXHONOTHAMMH 11O
BBIACNICHHUI} LITAMMOB
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[TpumensieT MUKpOOHONO-
TUYeCKHEe TeXHOJOTHH B
OHMOTEXHONOTHSX, HANPaB-
NIEHHBIX Ha CHINKEHNE 3a-
TPA3HEHUA OKpYyXKaroweH
cpenpl

aHa/M3a v CHHTE3a
TMIOJIEBOH, MTPOU3BON-
CTBEHHOI W labopa-
TOPHOH MUKPOGHO-
noru4eckon nHdop-
MalLuK Npu nepepa-
OOTKE cenbCKOX035H-
CTBEHHOH NpoayKLUHU

B MPaKTHKE MPOU3BOA-
CTBa W NiepepadoTKH
CEJIbCKOXO35111CTBEHHON

NPUMEHATDL 3HAHWA H

B 0bnactu Guobesonac-
HOCTH, MAHUPOBATH U
OpraHU30BbIBATH HAY4-
HO-MCCAEN0BATENBCKYHO
paboTy Mo MHKpOOHOIO-
TUH, UCTIONB3YS METO/BI
MaTeMaTHYECKOTro TIa-
HUPOBAHHSA SKCTIEPUMEH-
Ta M CTATHCTHYECKOH 00-
pabOTKH NaHHBIX, CO-
CTaBJIATH OTUETHI 1 BECTH
AOKYMEHTALMIO, TIpUMe-
HATb MONYYEHHbIE B 00-
NaCTH MUKPOOHONOTHH
3HAHMUA NA PEIUCHHA
yueOHbIX 331a4; MMOJNb30-
BATbHCA COBPEMCHHBIMH
METOAAMH H3YYCHUA
MUKPOOPraHU3MOB U
MI/IKpOGHOIlOI'H"ICCKI/IX

IPOLECCOB

JIOTHYECKHE TeXHOJIO'NH

NPOAYKUMH, HA NPAKTUKE

HaBbIKH, MPUOOPETEHHDIE

MHKPOOPTraHU3MOB H
OCYLIECTBJIEHHIO KOH-
TPOJIA 3a HX YHCTOTOM,

METOAAMU KONNYE-
CTBCHHOI'0O y4€Ta MHK-
POOPraHU3MOB, METO-
namu padoTbl ¢ YCNOB-

HO-MATOreHHbIMU W
NATOMeHHbIMHU LUTAM-

MaMu;, uaeHTUPUKAUUN

MUKPOOPraHU3MOB B
nabopaToOpHBIX U MPOo-

M3BOACTBEHHBIX YCIIO-

BUAX NMpH nepepaboTke

CeNbCKOXO3AMCTBEHHOH

MPOAYKIHH,




4.2 Cogep/kaHue THCUUIJIMHDBI

TeMaTH4yecKHi NVIAH y4e¢OHOH JHCUHIIHHbI

TabOnuua 3

HauMeHOBaHNe pa3aesioB H TeM
AUCHHIIMH (YKPYITHEHHO )

gyac.
/Bcero*

AyauTopHasi

adora

JI

I3
/Bcero*

ITKP

BHeayau
TOpHAas
padora

CP

Tema 1. Macwrtadbl 1 HCTOYHHKH aH-
TPOIIOTEHHOIO 3arps3HEHUs OKpyKa-
IOLIEH cpeapl. XapaKTEPUCTUKA XUMH-
YECKHX BEILIECTB-3arpsa3HUTENIE U OT-
XOJIOB.

Tema 2. Murpauusa 4 TpaHcdopmanus
BEIECTB-3aTPSI3HUTENCH B MPUPOIHBIX
IKOCHCTEMAX.

Temsl 3. BO3BMOKHOCTH 3KOOUOTEXHO-
JIOTHUM I CHIDKEHHS TEXHOIE€HHOTO
BO3IACHCTBUA HA NPUPOMHBIE 3KOCH-
CTEMBL.

Tema 4. TeopeTH4eckune OCHOBBI KO-
OHOTEXHOJIOTMUECKHX ITPOLIECCOB.

Tema 5. A3poOHBIC IPOLECCH OUHCTKU
BOJABI C MCIMOJB30BAHHEM aAKTHBHOTO
Wia U OHOIIEHOK, OHOJOrHYEeCKHX
NpyI0B, NOJEH GUAbTpaluy U O TOTe-
HHS.

TeMa 6. YaaneHue COeNUHEHUM a30Ta
1 pochopa U3 CTOUHBIX BOJ.

Tema 7. AHaspo0Has Ouonoruueckas
OYHCTKA BOJDL.

Tema 8. BuoTexHOIOrHYECKHE
IIPOLIECCHI Ne3010PUPOBAHUS 51
YOAICHHS BPEOHBIX IIPUMECEH U3
BO3AYXA.

Tema 9. buopeMeauaunM 3arpsa3HEH-
HOW moysbl. IIpoueccel Oumonerpana-
MK H OuoTpaHchopMalrdl KCEHOOHO-
THKOB.

Tema 10. KoMmnoctupoBaHue OpraHu-
YECKHUX OTXOJ0B.

4/4

Tema 11. AnaspobHas mnepepaboTka
OpPTraHHYECKHX OTXOJOB.




AyauropHas padora | BHeayau

HanMeHOBaHHE pa3aesioB H TeM qac. TOPHast
: N I3
AMCUHILTHH (YKPYIIHEHHO ) /ecero* | JI |, . | IIKP | pabora
BCEro
CP

lloocomosra Kk 3auemy 9
Koumarmuas pabomd Ha NPOMENCY- | 4 o« -
mouHor Kormpoae (KPA) 0,25 0,25
Beero 3a 3 cemecTp 108 30 30/4 0,25 47,75
HToro no ANCHHILIHHE 108 30 30/4 0,25 47,75

* B TOM 4HCIIE TpaKTHYeCcKas MOATOTOBKA. (CM y4eOHBIH MU1aH)
Tema 1. Macmtabbl U MCTOYHHKH AHTPOINOTEHHOIO 3arps3HEHUA OKPYIKalo-

WICH Cpe/ibl. XapakTEPUCTHKA XMMHUECKUX BEIIECTR-3arPsI3HUTENEH U OTXOI0B.

Maciutabbl aHTPOTIOTEHHOTO 3arps3HEHUE MOYB, BOABI U BO3AyXa, 00pa3oBa-
HHUS OTXOHOB. VICTOUHMKM 3arpA3HEHHMS OKPY’KAaIOWICH cpeibl. XapakTepUCTUKA XU-
MHUYECKUX BELIECTB-3arpA3HUTENEN H OTXO010B.

Tema 2. Murpauus U TpascopMauus BELIECTB-3aTPASHUTENCH B IPUPOIHBIX
KOCUCTEMAX.

Murpauus BELIECTB, 3arpA3HAIOLIMX OKPYKAKLIYIO cpeay. ATMOC(EPHbII T1e-
peHoc. Boauas murpauys. Murpanus B IOYBEHHEIX CpefaxX. bUOreHHbBIH NEPEHOC.

Tembl 3. B03MOKHOCTA 3>KOOHMOTEXHOJOTUH U1l CHUKEHUS TEXHOTEHHOTO
BO3ACHCTBHA HA MPHUPOIHBIE YKOCHCTEMBL.

OO0Last xapakTepUCTUKA 33]1a4, PEUIAEMbIX C UCTIONL30BAHUEM DKOOHOTEXHO-
JIOTHM: OUMCTKA CTOYHBIX BOJ M BOCCTAHOBJICHHE BOJHEBIX PKOCHCTEM, OHMOpeMeauna-
IIMsI TIOUBBI, YIAJICHHUE 3aTPA3HEHUN 13 BO3YIUHBIX NOTOKOB, YTUIM3AUUS OpraHyye-
CKHX OTXOIOB.

Tema 4. TeopeTHUECKHE OCHOBBI 3KOOHOTEXHONIOTUYECKIX MPOLIECCOB,

TepMonuHaMuka OHOJOTHYECKHX IMPOUECCOB. CTEXMOMETPUUECKUE YpPaBHE-
HMS.

Kunerrnka OMOXHUMHUYECKMX NPOLIECCOB. BiUsHUE BHEIIHUX (PaKTOPOB HA KH-
HETUKY )ePMEHTATUBHBIX PEAKLHA.

Tema 5. A3po0HBIE MPOLECCH OUUCTKH BOJABI C UCMOJB30BAHUEM AKTUBHOTO
WIa U OHOILTEHOK, OHOMOTHUECKUX IIPYIOB, MOJeH GUIbTPALMHU U OPOLICHUS.

Buonornveckuii CoCTaB akTHBHOTO Wia M OUOMNEHKH. OUNCTKA CTOYHBIX BOJ B
A3POTEHKAX. TEXHOJIOTHYECKUE CXEMBI QUUCTKH, KOHCTPYKIUH a3POTEHKOB, CUCTEMBI
a’pallMy B a3POTEHKAX, Pacy€T adpOTeHKOB. OUMCTKA CTOYHBIX BOA B OMOIOTUUECKHX
¢unsTpax: SuopUALTPEI ¢ OOBEMHOIT 3arpy3Koil, OHO(UIBTPEI ¢ MIOCKOH 3arpy3Koii,
IIOTPY)KHBIE OUOPUIBTPEI, pacuéT OHOPHIETPOB.

12

Tema 6. Y naneHue coenuHeHUH a3zota U Gocdopa U3 CTOUHEIX BON.

[Ipouecc HUTPUPHUKALUMK: XUMHU3M TIPOLIECCa, HUTPUPUUUPYIOLIHE OaKTCPHH,
HUTPU(UKALMS ¢ UCTIOIB30BAHAEM AKTUBHOTO Wjia U OMOIIEHKU. [Iponecc neHUT-
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puUKaIMY; XUMU3M MpoLecca, ASHUTPUPUITUPYIOIIUE OaKTepUH, ACHUTPUQUKaLUs
¢ MCMOJB30BAHHEM AaKTHBHOIO MJa W OMOIIEHKU. Y IaleHHe coeauHeHui docdopa:
notpednenue pocdopa SuoMaccoil, ocaxacHue Gocharos.

Tema 7. AnaspobHas OHOMOrHUECKas OUMCTKA BOIEI.

Hcnonp30BaHKE aHAYPOOHBIX MTPOLECCOB B OMOJOTHYESCKONH OUHCTKE CTOUHBIX
BOA. XUMHS X MUKPOOHOIOrHs aHa3poOHOH QUUCTKU CTOUHOMN BOJBI. PeakTopel, Uc-
IIOJIB3YEMBIC AJ1 aHASPOOHOH OUYMCTKH CTOYHEBIX BOI,

Tema 8. BHUOTEXHOJOTMYECKHE MPOLECCH NE3000PHUPOBAHUSL U YAAICHHUS
BPEOHBIX IPUMEcEHi U3 BO3OyXA.

[TpoLecchl QUUCTKY BO3AyXa ¢ UCIONB30BAHUEM OUO(PUIBTPOB: KOHCTPYKUUH
OHOPUILTPOB, THIIBI HACAOOK, OOIACTE IPUMEHEHHUS OMOPUIBTPOB, IPEUMYILLSCTBA U
HEZOCTATKH OnMo¢MIbTPOB. [IpoLEccs OYMCTKH BO3AyXxa ¢ HMCMOIB30BAHUEM OHO-
CKpyOOEpOB: KOHCTPYKLHH OHOCKPYOOEpoB, 00acTh MPUMEHEHUs OHOCKPYOOEPOB,
IIPEUMYLUECTBA U HEJOCTATKH OHOCKPYyOOepoB.

Tema 9. BuopeMeauauus 3arps3HéHHON nouBsl. [Iponeccsl Guoaerpaganuy u
duoTpancdopManum KCEHOOUOTHKOB.

MukpoOuonoruyeckas TpaHcdopMauus KCEHOOUOTHKOB: OKUCIEHUE, BOCCTA-
HOBJICHHE, JETPagalus, KOHBIOTALKA, JETAIOreHUPOBAHKE.

MUKpPOOPraHu3MbI-ISCTPYKTOPBL. TeXHONOTUH OHOpPEMEIHALIMU MOYBEHHBIX
3KOCUCTEM: OMOCTUMYJIHPOBaHNIE U OMOayrMEHTALIMSL.

Tema 10. KoMnocTrupoBaHHE OPraHUYECKHIX OTXOI0B.

XapaKkTepUCTHKA OPraHNYeCKUX OTXOI0B, YTUWIM3UPYEMBIX KOMIIOCTHPOBAHU-
eM. XMMHU3M MpoLecca KOMIIOCTHPOBAHHA. MHUKPOOPTraHUW3MBI, YUYACTBYHOILIUE B MPO-
IECCe KOMMOCTHPOBaHHUA. DakTOpPhl, BAUSIOIIME HA CKOPOCTh a3pO0HOr0 pasioke-
HHUS OPTaHUYECKUX OTXOIO0B.

Tema 11. AHa3dpobHasg nepepaboTka OPraHUUYSCKUX OTXOOOB.

XapaKkTepUCTUKA OPTraHUYECKUX OTXOAOB, YTUIM3UPYEMBIX aHA3POOHBIM
cOpakuBaHreM. XHMH3M M MHKPOOMOIOrHA aHa3poOHOro cOpakuBaHus. DaKTopbl,
BJIMASIIOLINE HA CKOPOCTE QHAYPOOHOTO Pa3NOXKEHUs OPraHUYECKUX OTXOI0B.

4.3 JlekuMH/MpaAKTHYECKHE 3aHATHSA

Tadauua 4
CoaepkaHHe JIeKIHH H NPAKTHYECKHX 3aHATHI H KOHTPOJIbHBIE MEPONPHSATHS

~

Ne i/

Ne 4 naisauue
pasaena,
TEMbI
Ne u HAa3ZBAHHE
JIEKIHH H
NPAKTHYECKUX
3AHATHH
dopMupyemMble
KOMMIETEHUHH
Buna
KOHTPOJIbHOTO
MEpPONPHATHS
KonnuecTBo ua-
COB M3 HHX MPAK-
THUYECKAA MOATO-
TOBRA*

—
e

Tema 1. Mac- | Jlekuus 1. Macmradsl | [[Koc-1.5; | [Iposep-
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Ne ni/m

Ne 4 nazBanue
pasaena,
TeMbl

Tadbl X UCTOY-
HUKU aHTPOMO-
T€HHOTO 3arpss-
HEHHSA OKPYKa-
IOLIEH Cpeabl.

XapakTepucTuKa

XUMHYCCKHUX

Ne u HazBaHue
JIeKIHHA H
OPAKTHYECKHX
JAHATHH

®opmupyemble
KOMIETeHUHH

Bua
KOHTPOJIBHOTO
MepOnpPHATHS

BEIIECTB- IT3Ne 1. Ouenka
3arpA3HUTENCH U s Cnatia-
porxo o NPEROTBPALUCHHOTO | [peqc | 5. A
AOB. SKOJIOTHYECKOTO yep- | [TKoc-1 6 | “PE3H"
- | Tauus,
0a mpu BHEApPEHUU TeX- | [TKoc-3.1; "
B > | Tpymmo-
nomorui ownctku u | [TKoe-3.2; ) 72 -
[Koc-3.3
YTUIM3AIMH BPEIHBIX Kyccus
BLIOPOCOB U OTXOJ0B
IT3 Ne 2. OcobeHHOCTH
MHIpaluy OpraHuye- Kon-
Tema 2 Murpa- P P . TDOE
LS M TPaHC- CKHX 3arPS3HATRICH, | [Tjcqc.] 5: P
bopvamus pe- | THKENBIX METAIOB M | [[Koc-1.6; B}:’;ﬁi’;‘
[IECTB- pamMoHyKIuaoB (Muk- | ITKoc-3.1;

. 3 3aaHUs
3arpA3HUTENEH B | pofuoNoruyeckuii no- [TKoc-3.2; B paBo-
NPUPOIHBIX KO- 5 - [TKo¢-3.3 .

p CP cﬂe . CEB CyOCTpaToB, 3a: yeit TeT-
HCTEMAX. IPA3HEHHBIX KCEHOOHO- paau
THKAMH )
Tema 3 Bos-
MO’KHOCTH KO-
OMOTEXHOIOTHH
JUTA CHIDKEHUSA
TEXHOTEHHOTO

BO3JIENICTRUS HA
IIPUPOIOHBIE 3KO-
CUCTEMBI.

Tema 4 Teope-
THYECKHE OCHO-
Bbl 3KOOUOTEX-
HOJIOTHYECKUX
ITPOLIECCOB.

KosmuecTBo ya-

COB M3 HHX MPAK-

THUYECKASA OATO-
TOBKA*




Ne ni/m

Ne 4 nazBanue
pasaena,
TeMbl

Ne u HazBaHue
JIEKIIHH H
OPAKTHYECKUX
JAHATHH

II3 Ned. B3auMocBA3b
XUMHYECKON CTPYKTYPHI
OPraHUYECKHX BELLECTB

1 UX OHOXMMHYECKOTO

OKHCIICHUS

Tema 5. Adpod-
HBIE MPOLIECCHI

®opmupyemble
KOMIETeHUHH

[IKoc¢-1.5;
[TKoc¢-1.6;
[TKoc-3.1;
[TKoc¢-3.2,
[IKoc-3.3

Bua
KOHTPOJIBHOTO
MepOnpPHATHS

Chnatig-
MIPE3€H-
Tauus,
TPYIIO-
Bas guc-
KyCCHUS
Kon-
TPOIb
BBITIOJI-
HEHUs
3aJaHus
B pabo-
yeu TeT-

agn

KonmnuecTro ua-

COB M3 HHX MPAK-
THUYECKAS MOATO-
TOBKA*

OQUHCTKH BOJIBI C Chnaiin-
HCIOJIB30BAHHEM MIPE3¢H-
AKTHBHOTO MJIA U Tauys,
OHOIIEHOK, TPYIIIO-
OHOJIOTMYECKUX R Bas JuC-
. | II3 NeS, Metonwl pac- | [TKoc-1.5; A
npyaoB, IOJICH . 7| Kyccus
(UTETPALIK 7 O 4yeTa COOPYKEHU [TKoc-1.6; Ko
arpobHoit duostoruue- | [IKoc-3.1; 2
MOTEHHUS. . TPOJb
ckoH ouMcTKH cTOouHBIX | [TKoC-3.2; BBLION
BO/J [TKoc-3.3
HeHUs
3aJaHus
B pabo-
yel TeT-
pagu




Tema 7. AHan-
pobHas 6uoo-
rU4ecKas QUUCT-
Ka BOOBIL.

Tema 8 buorex-
HOJIOTHUYECKHE
POLECCH IE3-

OJOPUPOBAHUA H

VIOAICHUS BpEI-
HBIX MPUMECEH

13 BO34yXa.

II3 Ne 7. buoxumuue-

CKHE U (pU3NONOTHYE-

CKHE XapaKTEPUCTHKH

METAHOI€HHBIX CO00-

[IECTB MHKPOOPIraHu3-
MOB

113 8. OnpenencHue
MacCOOOMEHHBIX Xapak-
TePUCTHK OHOCKpyOOe-

poB

[IKoc¢-1.5;
[TKoc¢-1.6;
[TKoc-3.1;
[TKoc¢-3.2,
[IKoc-3.3

[TKoc¢-1.5;
[TKoc¢-1.6,
[TKoc-3.1;
[TKoc¢-3.2,
[TKoc-3.3

aau

KoH-
TPOJIb
BBITIOQJI-
HEHUS
3aJaHus
B pabo-
yel TeT-

anu

Cnaiin-

MIPEe3¢H-
Tauus,
TpYIIIo-
Bas qucC-
KyCCHs
KoH-
TPOJIb
BBITIOQJI-
HEHUS
3aJaHus
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Tema 6. Yoane- | II3 Ne6. Metoarl pac- MKoc-1 6. | BBIIOM-
HUE COCAVMHEHUN | 4eTa MpOIEeCCOB HUT- 7| HeHus
[MKoc-3.1; 4
azora u ocdopa | puPUKALMHE U OCHUT- MKoc-3 2. | 3aHaHud
13 CTOYHBIX BOJI. upukauu | Bpado-
A pu IMKoc-33 | ®P
yeit TeT-




Tema 9. buope-
MEIHAUUH 3a-
I'PA3HEHHOU
noyBsl. [Iponec-
CBl Duonerpana-
L¥H H OHO-
TpaHc(popMaIHu
KCEHOOHOTHKOB.

Tema 10. Kom-

NOCTUPOBAHUE

OPraHUYECKUX
OTXOIOB.

I3 9. Pazpabotka, npo-
U3BOJICTBO U ITPUMEHE-
Hue HDaknpenaparop 41
BOCCTAHOBJICHUSI MOY-
BEHHBIX SKOCUCTEM

IT3 Nel0. Metob! UH-

TEHCH(HKALKUHU KOMIIO-

CTUPOBAHUS OpraHHuyYe-
CKHX OTXOJOB

[TKoc¢-1.5;
[TKoc¢-1.6,
[TKoc-3.1;
[TKoc¢-3.2,
[TKoc-3.3

[TKoc¢-1.5;
[TKoc-1.6;
[TKoc¢-3.1,
[TKoc¢-3.2,
[TKoc-3.3

Cnatig-
MIPE3¢H-
Tauus,
TPYIIIo-
Basi JUC-
KycCus
Kon-

TPOJB
BEBIIIOJI-
HEHUS
3aJaHUA
B pado-
yeu TeT-

agu

Cnatip-
[IpE3eH-
Tauys,
TPYIIOQ-
Bas guc-
KyCCHUs
Kon-
TPOJIb
BBITIOJI-
HEHUSA
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Ne /i

i

Ne u nazBanue
pazaena,
TeMbl
Ne u HazBanue
JeKnUi B
NPAKTHYECKHX

3AHATHH
®opmupyemble
KOMIIETeHUHH
Bua
KOHTPOJIbHOTO
MEpPONPHATHHA
KonmnuecTro ua-
COB M3 HHX MPAK-
THUYECKAA TIOATO-
TOBRA*

Tema 11. AHas-

poOHas nepepa-

00oTKa opraHuye-
CKHX OTXOJOB

I13 11. Pacuet MeTaH-
TEHKOB

g
=
S

B pado-
Yyen TeT-
paau

Cnaiin-

IIpe3eH-
Tauys,
TPYIIIO-

B I/I -
[Koc-1.5; | B4 AHC
KyCCHS

[MKoc-1.6; | "¢
[TKoc-3.1; ‘(’) - 2
MMKoc-372:; | 'PYIP

BBINIOJI-
[TKoc¢-3.3
HEHUSA

3a1aHus

B pabo-

4el TeT-
pagu

Tabnuua 5

Hepeqeﬂb BONPOCOB AJ1d CAMOCTOATC/IBHOIO H3VICHHA JTHCHHIIJIHHDBI

i~

o

n/n

Nt 1 Ha3BaHHe pa3jena H TeMbl

IlepedeHb paccMATPHBAEMBIX BOMPOCOB
IS CAMOCTOSITEILHOTO H3YYeHH s

Tema 1. MacmTaObl H HCTOYHHUKH
AHTPOMOTEHHOTO 3arpsA3HEHNS
OKPY’KarOLIEH Cpeapl. XapaKre-
PUCTUKA XUMHYECKUX BEIIECTB-

IMpopaboTka U TOBTOPEHHE JICKIIHOHHOTO
Marepuara W wMartepuana yueOHWKOBR W
yueOHpix mocoomii [1Koc-1.5; IIKoc-1.6;
[TKo¢-3.1; [TKo¢-3.2; [TKo¢-3.3
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Nt 1 Ha3BaHHe pa3feia H TeMbl

IlepedyeHb paccMATPHBAEMBIX BOMPOCOB
IS CAMOCTOSATEJILHOTO H3YYEHHS

3arpsi3HUTENICH U OTXOJ0B.

2 | Tema 2. Murpamus u tpaHchop- | [IpopadoTka U MOBTOPEHUE JIEKLIMOHHOTO
MalHs BELICCTB-3arPA3HUTEIICH B | MaTepHalia U MaTepuaia yueOHHUKOB H
IIPHPOIHBIX 3KOCHCTEMAX. yueOHBIX nocoduii [TKoc-1.5; TTKoc-1.6;

[TKoc-3.1; [TKoc-3.2; ITKoc¢-3.3

3 | Templ 3. Bo3moxkHOocTH «Muk- | [IpopadoTka U MOBTOPEHUE JIEKIHOHHOTO
poOHBIE OHOTEXHOJIOTHH OKpYy- | MaTepHalia U MaTepuaia yueOHHUKOB H
KAIOLIEH Cpenbl» IS CHIDKEHHA | yueOHBIX mocoduii [TKoc-1.5; [TKoc-1.6;
TeXHOreHHoro BosaehcTBuA Ha | [IKoc-3.1; [TKoc-3.2; [TKoc¢-3.3
IIPUPOIHBIE SKOCHCTEMBI,

4 | Tema 4. Teopetuueckue ocHOBHI | [IpopaboTka ¥ MOBTOPEHUE JICKUHOHHOTO
3KOOHOTEXHOJIOTUYECKAX  MPO- | MaTE€pUaia U Marepuana yueOHUKOB U
LIECCOB. yueOHbIx nocoduii [TKoc-1.5; TTKoc-1.6;

[TKoc-3.1; [TKoc-3.2; [TKoc¢-3.3

5 |Tema 5. AspoOHele mporecchl | [IpopaloTka ¥ MOBTOPEHHUE JEKUHUOHHOTO
OYUCTKH BOIBI ¢ MCIIOJIB30BAHHU- | MATEpHAIa U MaTepuaia yUeOHUKOB H
€M aKTHBHOIO Wia U OUOIUIEHOK, | yueOHBIX mocoduii [TKoc-1.5; [TKoc-1.6;
buonornueckux mnpypor, nonaei | [IKoc-3.1; [TKoe-3.2; [TKoc¢-3.3
(huIbTpallMy ¥ O MOTEHMUS.

6 |Tema 6. Yaanenue coeaunenwmii | [IpopadoTka 1 MoBTOPEHNE JEKUHOHHOTO
azora U Qochopa M3 CTOUHBIX | MATEpPUATIA U MaTepuana yYeOHUKOB U
BOJ. yueOHbIx nmocoduii [IKoc-1.5; [TIKoc-1.6;

[TKo¢-3.1; [TKo¢-3.2; TTKo¢-3.3

7 | Tema 7. AnaspoOHas Ouonoruue- | [IpopaloTka U TOBTOPEHHUE JIEKIIMOHHOIO

CKas OYMCTKA BOIBI. MaTepuala M MaTepuaia y4YeOHUKOB H
yueOHeIX mnocoduii [1Koc-1.5; ITKoc-1.6;
[TKoc-3.1; [TKoc-3.2; ITKoc¢-3.3

8 |[Tema 8. buorexHogoruueckue | [IpopadoTka U IIOBTOPEHHUE JEKIHOHHOIO
IIPOLIECCH]  AE30J0PUPOBAHMSA M | MaTepHala M MaTepuaia y4YeOHUKOB U
yaaJeHusl BPeIHBIX npuMecei u3 | yueOHeix nocoduit [IKoc-1.5; IIKoc-1.6;
BO3IYXA. [TKoc-3.1; [TKoc-3.2; ITKoc¢-3.3

9 | Tema 9. buopememuanuu 3arps3- | [IpopaloTka U TOBTOPEHUE JIEKIMOHHOIO
HEHHOH mouBkl. [Ipoueccel Ou- | MaTepuasa U Marepuana Y4YeOHUKOB H
ogerpagaunu H Ouotpancdopma- | yuebHeix nocoduii [1Koc-1.5; IIKoc-1.6;
IIHH KCEHOOMOTUKOB. [TKo¢-3.1; [TKo¢-3.2; TTKo¢-3.3

10 | Tema 10. KomnoctupoBaunue op- | [IpopaboTtka ¥ MNOBTOpeHHE JEKLIMOHHOIO

raHU4YeCKUX OTXOO0B.

Marepyalia U Martepuasa y4eOHUKOB U
yueOHbix mocoduit [IKoc-1.5; TIKoc-1.6;
[TKo¢-3.1; [TKo¢-3.2; T[TKo¢-3.3

11

Tema 11. AmnaspoOHas mnepepa-
O0TKA OPraHHYECKUX OTXOI0B.

[TpopaboTka W TOBTOPEHUE INEKIIMOHHOTO
Marepuala M MaTepuaia y4YeOHUKOB U
yueOHeIx mnocoduil [1Koc-1.5; ITKoc-1.6;
[TKoc-3.1; I[TKoc-3.2; ITKoc¢-3.3
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5. O6pa3oBaTe/ibHbIC TEXHOJIOTHH

Tabnuua 6
ITpuMeHeHHe AKTHBHBIX H HHTEPAKTHBHBIX 00pa30BATEIbHBIX TEXHOJIOTHIi
HaumeHoBaHHE  HCIIOJIb3Ye-
N 11/11 T (A Ty e MbIX AKTHBHBIX H HHTEpPaK-
THBHBIX  00pa30BaTe/JbHbBIX
TeXHOJOIHH

Tema 1. Macutadsl U uc-
TOYHHKH aHTPOIMOTEHHOTO
3arpsA3HEeHHs OKpYyKarolei
Cpenbl. XapaKTepUCTHKA
XUMHYECKHX BELUECTB-
3arpsA3HUTEIEH U OTXOMOB.

Jlexuus-pusyau3anys ¢ 3Je-

MEHTaMU IIPOOJIEMHOM JIEKIIMU

B ayA. ¢ MYJBTUMEINA MPOCK-
TOpOM

I13

3aHsITHE, MOCBSAIIEHHOE OCBOE-
HHI KOHKPETHBIX YMEHUI H
HABBIKOB 110 MPEIIOKCHHOMY
AITOPUTMY.

CP

H3yuyeHHE Marepuaia no TeMe
JIEKITHH

Tema 2. Murpanus u
TpaHchopMalys BEIIECTR-
3arpa3HUTENCH B IpUpOd-

HBIX 3KOCHUCTEMAX.

Jlekuug-u3yausauus ¢ se-

MEHTaMU IIPOOJIEMHOM JIEKIIUK

B ayl. ¢ MYJIbTUMEINA NMPOCK-
TOPOM

[13

3aHsITHE, MOCBAIIEHHOE OCBOE-
HHI KOHKPETHBIX YMEHUI H
HaBBIKOB I10 MPEIIOKEHHOMY
AITOPUTMY.

CP

H?u}”-lCHHC MaTepuana no T¢M<C
JICKIIMH

Temsl 3. Bo3MOXXHOCTH
SKOOHOTEXHOJIOTHH IJIS
CHIKEHHUSI TEXHOT€HHOTQ
BO3ICHACTBUA HA MPUPOI-
HBIE SKOCHCTEMEI.

Jlekuug-u3yamusauus ¢ de-

MEHTaMU IIPOOIEMHOM JIEKIIUU

B ayl. ¢ MyJIbTUMEINA NMPOCK-
TOPOM

I13

3aHsaTHE, MOCBALLICHHOE OCBOC-
HUK KOHKPETHBIX YMEHUH U
HaBBIKOB TTO MPEINIOKEHHOMY
ANITOPUTMY.

CP

H3yqul/IC MaTepuana no T¢M<C
JICKIIMH
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Ne n/m

Tema u Ppopma 3aHATHS

HaumeHoBaHHE HMCIOJb3Ye-
MbIX AKTHBHBIX H HHTEpPaK-
THBHBIX  00pa30BaTeJbHbBIX
TEXHOJIOTHIi

Tema 4. TeopeTuueckue
OCHOBBI 3KO0OHOTEXHOJIOTU-
YECKHX MPOLIECCOB.

JleKuug-Bu3yausauus ¢ se-

MEHTaMU IIPOOJIEMHOM JIEKIIUU

B ayl. ¢ MYJIbTUMEINA MPOEK-
TOPOM

I3

3aHsaTHE, MOCBALLIEHHOE OCBOC-
HHK KOHKPETHBIX YMEHUI H
HABBIKOB I10 MPEIIOKEHHOMY
ANTOPUTMY.

CP

H3yqul/IC MaTepuana no T¢M<C
JICKIIMH

Tema 5. A>poBHbIe npo-
IIECCHI OYHCTKU BOJIBI € HC-
MOJb30BAHUEM AKTUBHOIO
una 1 OUOILJIEHOK, OHOJIO-

THYECKUX IIPYIOB, NOJeH
(pUABTpALH U O MOTEHUSL.

Jlexuus-BUsyau3anys ¢ 3e-

MEHTaMU IIPOOJIEMHOM JIEKIIUU

B ayld. ¢ MYJIETUMEINA NPOCK-
TOPOM

13

3aHsATHE, MOCBALIECHHOE OCBOC-
HUK KOHKPETHBIX YMEHUH U
HABBIKOB 110 MPEINIOKSHHOMY
AITOPUTMY.

CP

H3yqul/IC MaTepuana no T¢M<C
JICKLIMH

Tema 6. YaaneHue coeau-
HeHuit a3ota u gochopa u3
CTOYHBIX BOI.

Jlexuus-BUsyau3anys ¢ 3e-

MEHTaMU IIPOOJIEMHOM JIEKIIHU

B ayA. C MYJBTUMEIUA MPOEK-
TOpOM

I13

3aHsATHE, MOCBALLIEHHOE OCBOC-
HUK KOHKPETHBIX YMEHUH U
HABBIKOB 110 MPEIIOKCHHOMY
AITOPUTMY.

CP

H3yuyeHHue Marepuaia no TeMe
JIEKIIUH, MOArOTOBKA K TECTH-
POBaHUK).

Tema 7. AHaspoOHas Ouo-
JIOTHYECKasd OYHCTKA BOOBL.

Jlekuug-pusyausauus ¢ de-

MEHTaMU IIPOOIEMHOM JIEKIIUU

B ay[. ¢ MYJIbTUMEIUA MPOEK-
TOPOM
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Ne n/m

Tema u Ppopma 3aHATHS

HaumeHoBaHHE HMCIOJb3Ye-
MbIX AKTHBHBIX H HHTEpPaK-
THBHBIX  00pa30BaTeJbHbBIX
TEXHOJIOTHIi

I13

3aHsITHE, MOCBAIIEHHOE OCBOE-
HHI KOHKPETHBIX YMEHUI H
HABBIKOB 110 MPEIIOKCHHOMY
AITOPUTMY.

CP

H3yuyeHHue Marepuaia no TeMe
JIEKITHH

Tema 8. buoTexHoI0THYE-
CKUE IIPOLIECCHI IE30I0PH-
POBAHHA W YIOAIEHHAS BPEI-
HBEIX MPUMECEH U3 BO3AyXa.

Jlekuug-pu3yauszauus ¢ se-

MEHTaMU IIPOOJIEMHOM JIEKIIUU

B ayl. ¢ MyJIbTUMEINA MPOCK-
TOPOM

I3

3aHATHUE, MOCBAUIEHHOE OCBOEC-
HHI KOHKPETHBIX YMEHUI H
HaBBIKOB I10 MPEIIOKEHHOMY
ANTOPUTMY.

CP

M3yuenue Matepuana no TeMe
JEKIMH, OATOTOBKA K TECTH-
POBAHUI.

Tema 9. Buopeme nuanuu
3arpAa3HEHHON MOYBEI.
[Ipoueccsl froaerpatauru
H duoTpancdhopMaLuK KCe-
HOOUOTHUKOB.

Jlexuus-BUsyanu3anys ¢ 3e-

MEHTaMU MIPOOJIEMHOM JIEKIIMU

B ayA. ¢ MYJIBTUMEINA MPOEK-
TOpOM

I13

3aHsITHE, MOCBAIIEHHOE OCBOE-
HHK KOHKPETHBIX YMEHUI H
HABBIKOB 110 MPEIIOKCHHOMY
AITOPUTMY.

CP

H3yuyeHHue Marepuaia no TeMe
JIEKIIMY, MOArOTOBKA K TECTH-
POBAHHIO.

10

Tema 10. Kommoctuposa-
HHE OPraHUYECKHUX OTXO0-
JIOB.

Jlexuus-BU3yaIu3anys ¢ 3e-

MEHTaMU IIPOOJIEMHOM JIEKIIUU

B ayl. ¢ MYJIETUMEINA NPOEK-
TOPOM

I13

3aHsITHE, MOCBAIIEHHOE OCBOE-
HUK KOHKPETHBIX YMEHUH U
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HaumeHoBaHHE HMCIOJb3Ye-
MbIX AKTHBHBIX H HHTEpPaK-
THBHBIX  00pa30BaTeJbHbBIX
TEXHOJIOTHIi

Ne ni/m Tema u dopma 3aHATHS

HABBIKOB I10 NMPEUIOKEHHOMY
AITOPUTMY.
H3yuyeHHue Marepuaia no TeMe
JEKIIVH.

CP

Jlekuug-u3yauszauus ¢ se-
MEHTaMU IIPOOJIEMHOM IEKIIMU
B ay[1. ¢ MYJIETUMEIUA MPOEK-
TOPOM
Tema 11. AnaspoOHas ne- 3aHATHE, MOCBALIEHHOE OCBOE-
11 pepadoTKa OpraHH4YeCKHX ' HUK KOHKPETHBIX YMEHUH U
OTXO/0B. HABBIKOB I10 NMPEUIOKEHHOMY
ANICOPUTMY.

H3yuyeHHue Marepuaia no TeMe
CP | nekuuu, noAroToBKa K TECTU-
POBAHHIO.

6. Texkymuii KOHTPOJIb YCNEBAEMOCTH H MPOMEKYTOUHAS aTTECTALMS MO
HTOraM OCBOEHHS JHCLHHITHHBI

6.1. TunoBbie KOHTPOJbHBIE 3JAHHA HJIH HHBIE MATEPHAJbI, HEOOX0TUMBIE
AJ1S OUEHKH 3HAHHI, YMEHHI H HABBLIKOB H (WIH) ONBITA IeATE/IbHOCTH

TecToBbIE 3a1aHUS O THCHHILJIHHE
1. AKTHBHBII W1, NPUMEHAEMBbIi NPH OYHCTKE CTOKOB OMOTEXHOJIOTHYECKHX
NPOH3BOACTB — 3TO:
a) copOeHT;
0) CMECh COPOEHTOB;
B) CMECh MUKPOOPTraHH3MOB, TIOJYYEHHBIX T€HHO-UHKEHEPHBIMU METOAAMHU;
I') IPAPOIHBIA KOMIUIEKC MHKPOOPTraHU3MOB+.
2. UMmMo0uan3anus KJIETOK NPOAYLEHTOR Leaecoo0pa3Ha B caydae, eciiu uese-
BOH MPOAYKT:
a) pacCTBOPUM B BO/IE;
0) HEpaCTROPHUM B BOIE;
B) JIOKAJIM30BaH BHYTPHU KJIETKH,
I') pPaCTBOPUM B CIIUPTE.
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3. DKOHOMHHYECKOE MPEeHMYIIECTBE DHOTEXHOJIOrHYeCKOro Npou3BOACTBA, OCHO-
BAHHOI0 HA HMMMOOHJIHM30BAHHBLIX OH000BLEKTAX, NMepel TPAIHUHOHHBIM O00y-
CJI0BJIEHO:

a) MEHBIUMMH 3aTPaTaMH TPy,

0) Bonee OCIEBBIM CHIPBEM;

B) MHOIOKPATHBIM HCIOJIB30BaHIEM DHOOOBEKTA,

I') YCKOPEHHEM MPOU3BOACTBEHHOTO ITPOLIECCa.

4. CymiecTBeHHOE H3MeHeHHe CTPYKTYphI BelllecTBA MOA JeiicTBHEM OpraHus-
MOB

a) OnopemMeauanus

0) KOHBIOTAUHA

B) TpaHcdopManus+

I') MHUHEPAIU3aLH

S. Tpanchopmauuss HETOKCHYHOT0 HJIH MAJTOTOKCHYHOI0 KCeHOOHOTHKA B TOK-
CHYHOe COeJHHeHHe

a) JETOKCHKAUMS

0) n3oMepu3aLys

B) TOKCH{pUKALIHA

r) 00€3BpEIKUBAHKE

6. Cnoco0HOCTHL Pa3/IMYHBIX COeAHHEeHUIl NoABepraThes OHoTpaHchopmanuu

a) OMOAOCTYNMHOCTD

0) OKHUCJIEHUE

B) JETOKCHKALIHS

T) peMeaualms

7. B aHa3po0HBIX YCJIOBHAX KOHEYHBIMH NPOAYKTAMH Jerpajaliiid MHOTHX KcCe-
HOOHTHKOB SAABJISIIOTCH

a) METaH U YITICKUCTBIN ras+

0) aJKaHBI M YIVICKUCIIBIN ra3

B) BOJOPOJ U YIVIEKUCIIBII ra3

I') KACIIOPOA U 3TaH

8. Macca, o0pasyemMoro akTHBHOI0 HJ1a HeOObIIASL, HU3KHE SHEPro3aTparsl Ha
nepeMelnBaHue, 00pa3yeTcsi JHEProHOCUTEIbL B BUAE OHOrasa B mpouecce

a) aHAYPOOHOMN OUUCTKH CTOUYHBIX BOJ

0) a3poOHOI OUHCTKY CTOYHBIX BOJ

B) OUHCTKH CTOYHBIX BOA B OHOIIpyIax

T') IPUMEHEHNS aIbrOOAKTEPUAIBHOTO COOOILIECTBA

9. EAMHCTBeHHAs TPYNNa NPOKApPHOTOB, KOTOPbIE OCYIIECTBASIT OKCUTeHHbIH
({poTocuHTE3, yCBaHBaKOIIHE Psia razooépasHpix coeannenuii: CO2 - B npouecce
(poTocunTe3a, O2 - B npouecce Abixanus, N2 - B npouecce azorgpuxcanuu, H2S —
NPH AHOKCUTEHHOM (POTOCHHTE3E
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a) IHaHoOaKTepHu

0) qMaToMeu

B) 3€JIEHBIE BOJIOPOCIH

I') BBICLUME PACTEHUA

10. Boaopoc/in, ofUTaTeH XO0J0AHBIX BOI ¢ Haan4uueM Si u Fe, HauGosiee uH-
TEHCHBHO PacTyIHe BEeCHOH H 0CEHBI0, PA3BHBAKIINECH B OUHCTHBIX COOpPY:iKe-
HHUAX ¢ 0O/IbLIOIH ONOPHOI NMOBEPXHOCTHIO

a) KpacHbIE

0) IMaTOMOBEIE

B) 3€/ICHBIE

r) Oypeie

11.ba3oBblIii 3j1eMeHT OuocPepnl, CocoOHbIH aaCOopOupPOBaATh, HEHTPAIH30BATH
H MHHEpPAJIH30BATh 3arPSI3HEHUsI, BbINMOJIHSAS BAXKHYK POJb B CAMOOYHIIEHHE
JKOCHCTEM OT OPraHHYECKHX OTX0J0B H 0CTATKOB

a) moYBa

0) Boda

B) aTMOC(epa

I') MUKPOOOLICHO3

12.B 3kocucTeMax peayueHTAMHU SABJISIOTCS

a) pacTeHus

0) 6akTepuu U rpudsl+

B) BUPYCBHI

I') )KUBOTHBIE

13. U3 Bogopoc/ieii HALIH NPUMEHEHHEe B KAYeCTBE OUYUCTHTENel CTOUYHBIX BOJ
B OMonpyaax

a) Chlorella, Scendesmus +

©) Gelidium, Phyllophora

B) Laminaria

r) Pleurococcus

14. O4yHCTHBIE COOPYKEHHS ¢ JOMOJHHTEIbHBIM OCBEILECHHEM /151 KYJIbTHBHPO-
BAHHS AJLI00AKTEPHATBHOTO WA

a) CUMOHOTEHKH

0) cenTuku

B) a3POTEHKH

I') OKCUTEHKH

15, JIns1 O4YHCTKH CTOUYHBIX BOA ¢ NOMOLULI) PACTEHUI HCMOIB3YOT

a) o (PUIbTpaIuy, OHOMIATO

0) WIOBBIC KapPThI, HIOBBIE IIOILAAKA

B) A3POTEHKH, METAHTEHKU

T') OKCUTEHKH, OMOTEHKH
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16. CneuHa/lbHO MOATOTOBJICHHbIE H CIUVIAHHPOBAHHBIE 3eMe/IbHbIE YYacTKH,
NPEeIHA3ZHAYEHHDbIE AJIs1 OYHCTKH CTOYHBIX BOJ ¢ OJHOBPEMEHHBIM HCIOJIb30BA-
HUEeM /151 BbIPpAIIHBAHHSA TEXHHUYECKHX KYAbTYP pacTeHuii

a) IIOJIA OPOLLEHUA

0) o GrIbTpauUu

B) WIOBBIE TUIOLIAAKA

r) OHOTIPY OBl

17. Cnoco0HOCTh OPraHu3MOB Pa3BHBATHCA B Cpele ¢ TeM WIH HHBIM COAepkKa-
HHEM OPIraHHYeCKHX BELUECTB, NPH TOH H/IH HHOH CTENECHH 3arpsi3HCHHS HA3bI-
BaeTCs

a) TOKCUYHOCTBIO

0) canpoOHOCTEIO

B) Oy (pEPHOCTHIO

r) (hakTOpOM pocTa

18. Haubonee nesecoo0pasHbIM BHAOM OHOpeMeIHALHH YYACTKOB CO CTAPBIMH
He(PTAHBIMH 3arpASHEHUSAMH SABJIACTCH

a) BHECEHUE HOBBIX LITAMMOB-AECTPYKTOPOB

0) CTUMYJIMPOBAaHUE ADOPUTCHHOH MUKPOOHOTEI ¢ MPUMEHEHUEM YA00PEHUH+

B) 3aCBbINKA IIECKOM

I') BHECEHHE (PUTO(ParoBbIX rpuOOB

19. BaaronpHsTHBIMH YCJIOBHAMH AJIsi OGHogerpajauuu He(pTenpoayKTOB B
OKpYy:Xawuleii cpeae ABIAHTCA

a) a3podHbIe YCIOBHA, TeMneparypa 20-35°C+

0) aHa3poOHbIe yenoBHst, Temrepatypa 20-35°C

B) aHAYPOOHEBIC YCJIOBUS, TeMIIepaTypa 5-15°C

I') a3po0HBIE YCIOBHA, TeMIeparypa 5-15°C

20. Hauntosiee TpyaAHO YTHAH3UPYEMBIMH (ppaKkuusIMU HepTH AJs1 MHUKPOOpPra-
HH3MOB SIBJISIFOTCS

a) CMOJTBI H ac(haJIbTEHBI

0) IpeneNnbHbBIE YIVIEBOJOPOIBI

B) HENIPEAEIBHEIE YITIEBOAOPOIBI

I') LMKJIAYECKHAE YITIEBOAOPOABI

21.B npouecce OHopeMenHauHu pa3iuBa He(PTH NPEANOUYTHUTE/ILHEE BHECEHH e

a) MOHOKYJBTYP MUKPOOPraHU3MOB

0) CMEIIAHHBIX KYJIBTYP MHKPOOPraHHU3MOB

B) OMOUHIUKATOPHBIX MUKPOOPraHU3MOB

) Opyroe

22. B npouecce OKUCICHNS 3arpA3HEHHI CTOYHBIX BOJ OCHOBHAS POJIb MPHHAI-
JIEKUT

a) dakTepuam
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0) BOJOPOCTISIM

B) rpudam

I') IPOCTEHILIUM

23.JecTpYKTOPAMH MOJHMEPHBIX COeAHHEHHH, CHHTeTHYECKHX TKaHel H mia-
CTHKOB HA MEPBbIX dTANAX SABJIAITCH

a) rpudsl

0) bakTepuu

B) paCTE€HHUs

I') BOAOPOCIHU

24.buogecTpyKUHK DONBIIHHCTBA TEXHHYECKHX MOJUMEPOB HHHUMHPYKOT NMpo-
Lecchl

a) TEPMHUECKOTO H POTOOKHCIICHUA+

0) KOJIOHU3ALIUH MUKPOOPTraHU3MaMHU

B) OakTepHAIbHON (PpepMeHTALNH

I') MUKOJTUTHYECKOIO PACILEIICHUS

25. OcHOBOI#i TPYAHOYTHIH3HPYeMBbIX AJ1s GakTepuii [IAY saBasiroTcs

a) OEH30MBHBIE KOJIbIIA

0) PEHOIBHBIC TPYIINbI

B) METHJILHBIE OCTATKH

I') KETOrPYIIIIEI

26.HauboJ1ee CTOHKHMH rajioreHcoaepKaluMi KCEHOOMOTHKAMH SABJISIIOTCS

a) pTopcoaepKaIme+

0) xyopcoaepKalme

B) OpoMcoaepKalie

) Hoacomepskamme

27.K 3KCTeHCHBHBIM a3pO0HBIM mpoueccaM OHOXMMHYECKOH 0YHCTKH ¢TOUYHBIX
BOJ OTHOCATCS

a) OYHCTKA ¢ IPUMECHEHUEM aKTUBHOT'O WJIa

0) OUHCTKA ¢ IIPUMEHEHUEM OHOIJIEHKH

B) A3PUPYEMBIC OTCTOMHUKH

T') TIOJIST OPOILEHYS, NOJIs (PUABTPALUK, OUOTIPY B

28. CoopyxeHnue 315 GHOJIOTHYECKOH 0UYHCTKH CTOYHbBIX B0, peICTaBIsIOIIee
c000ii OTKPBITYH0 CHCTEMY MPOTOUYHBIX PE3€PBYAPOB ¢ AKTHBHOI a’pauueii

a) a3POTEHK

0) METaHTEHK

B) CEMTUTEHK

r) Suonpyn

29. Cucrema aHa>pOGHOI OYHCTKH CTOKOB

a) a3POTEHK, OKCUTEHK

0) METAHTEHK, CENTTUTEHK
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B) SKCTpyAep, hepMeHTEp

r) OMomnpyxa, WioBas KapTa

30.'opu30HTA/ILHBIN OTCTOHHHK 3aKPBHITOr0 THNA, B KOTOPOM 00pa3oBaBIIMiics
Ha JHE 0CAJOK TBepAbIX YaCTHL NMEPEerHHBAeT M Pa3jiaraercsi aHa3poOHBIMH
MHKPOOpPranu3MaMu 6e3 J0NMOJTHUTE/IbHOT0 NepeMeIIUBAHUSA H HATPEBAHUS

a) a3POTEHK

0) METaHTEHK

B) CEMTUTECHK+

r) Suonpyxn

31.Coopy:KeHue 17151 AHA3POOHOTO COPAKMBAHHA 0CAIKA CTOUYHBIX BOJ, a TAKKe
BbICOKOKOHLUCHTPHPOBAHHBIX CTOYHBIX BOJ MPH MOBLILICHHBIX TEMIICPATYPax
a) a3pOTEHK

0) METaHTEHK+

B) CENTHUTEHK

r) Suonpyn

32. O4HCTHBIE CHCTEMbI, COYETAIIHE B ¢e0¢ MPUMEHEHHE AKTHBHOIO WA H
OHONIEHKH

a) OMOTECHKH+

0) METaHTEHKH

B) a3POTEHKH

I') CHMOHOTEHKH

33.AKTHBHBIH U NpeACTaBAsAET cobo#

a) XJIOIbA, COCTOALLME U3 YACTUYHO AKTHBHEBIX, YACTHUHO OTMHPAIOILKAX OPTaHU3MOB,
TBEPABIX YaCTHII HEOPraHUYECKON NMPUPOIEL

0) COBOKYIIHOCTH oOuTaTeneii 6eHroca

B) JOHHBIE OCAIKHU BOJOESMOB

) Opyroe

34. OcHOBHOH npouece, NPOUCXOAS LM NPH AHAPOOHOI OYHCTKE CTOYHBIX BOI
a) METAHOreHe3+

0) OKHUCIICHHE

B) a30T(pHKCALIHS

I') OKCUT€HE3

35.Pa3BHTHe NHAHODAKTEPHiH, BOAOPOC/Iei, OpIOXOpecHUYHBIX HHQY30pHii, Xa-
pPaKTepHO A4

a) OMOIUICHOK a3pOOHBIX COOPYKEHHN OUHUCTKY +

0) a9POTEHKOB

B) METAHTEHKOB

') CETTTHKOB

36.DopmMupoBaHHe OGHOLIEHO3a 00PACTAHHIT HAYHHAETCS ¢ AACOPOLMH WIH 0cCa-
JKICHHUSI TBePIbIX YaCTHL H KOJOHH3ALHH KJICTOK
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a) OaKTepHii, CNOCOOHBIX OOPA30BBIBATE CIU3UCTYIO KATICYITY+

0) cBOOOIHO IEPEIBUTAIOILNXCA DaKTepuii

B) HH(]y30puii

I') BOOOPOCIIEH

37. CocTaB OpraHusmMoB pa3Hoo0pa3Hee

a) B OMOJIOrMYeCcKoil NaeHKe+

0) B aKTHBHOM HJIE a3POTEHKA

B) B AaKTHBHOM UJIE€ METAHTEHKA

I') CEIITHKE

38. MoJsiekyaa JUTHHHA COCTOUT U3 MPOAYKTOB MOJUMEPH3ALHH, I1€¢ 0CHOBHBIM
MOHOMEPOM SABJIACTCS

a) KOHU(EPHUIIOBBIH CIMPT+

0) Lemno3a

B) KJIETYATKa

I') Le100103a

39. BHOAOCTYNHOCTD LEJLTKNI030COAeP/KALLCTO CyGCTPaTa NOBBILAKT

a) MEXaHHUYECKUM U3MENBYSHHEM U ASHCTBUEM KUCIOT U LIEI0UEH MPU MOBBIUIEHHOH
TEMIIEPATYpe

6) 00paboTkoi (¢HONBHBIMH COCIUHEHUAMH U TAHMHAMHU

B) Aecyabdypuszanmeit

I') JETaIOr€HHPOBAHHUEM

40. B pesyabTaTe AeAATEJILHOCTH CYJb(PATBOCCTAHABIUBAKIINX OaKTepuii H3
CTOYHBIX BOJA OCAKAANTCH

a) CYNb(UIBI THKETBIX METAINIOBF

0) cynbdhaTel THKEIBIX METAILIOBR

B) CYIB(DUTHI TSKEJBIX METAIIJIOB

I') CEPOCOAEPIKaLINE TIENTUIBI

41.bakTepHAbHBIM BHILIEIAYHBAHHEM HA3BIBAIOT

a) PacCTBOPEHHE METAIOB U3 PyA OAKTEPHATBHBIM OKUCICHUEM CYJIB(UIHBIX MUHE-
pasos

0) nepeBoa MeTala U3 PACTBOPUMOIO COCTOSIHUS B HEPACTBOPUMOE MO ACHCTBUEM
OakxTepuit

B) CNOCO0 OUHCTKU CTOUYHBIX BOJ OT TSKENBIX METAITIOB

T') IOJIYUYEHHE LIEN0UYeH ¢ NOMOIIBIK OaKTepHil

42. UckycCTBeHHOE pa3BeleHHe JOKICBbIX YepBeii

a) BEPMHUKYJIBTYpa+

0) ryMupuKaus

B) CHJIOCOBAHNE

T') peMeaualus

43. TexHOJIOrHAMH BEPMHKOMIOCTHPOBAHHUS JOCTHIACTCS



a) Tpac(popMalus PaCTUTENBHBIX OCTATKOB B OHOTYMYC

0) MpoM3BOACTBO OHOACTPAAUPYEMEBIX MOJIUMEPOB

B) MOJIy4YcHUe Ouorasa

I') OYACTKA CTOYHBIX BOJ

44. NHokyasiuus 6000BbIX pacTeHHii npenapaTtamu, cogep:xkamumu Rhizobium
a) CIOCOOCTBYET a30TQUKC ALY

0) nmpou3BoOMTCA A odecreuyeHrus PyHIIUUIHOTO ACHCTBUA

B) YTHETAET POCT COPHSKOB

I') 3AIUALIACT KOPHUA OT HEMATOX

45. NHOKY/ 11U KOPHEe# pacTeHHH MHKOPH3HBIMH IpHOAMHU

a) crmocoOCTBYET JOCTABKE pacTeHHAM (hocdaTor

0) crmocoOCTRYET a30T(HHUKCALH

B) CTUMYJIUPYET POCT aKTUHOMHIIETOB

I') ABIIACTCH OENKOBOH IIOAKOPMKOH

46.MuKpoOpraHu3M, NpUMeHsieMblii B Ka4ecTBe HHCEKTONMATOreHa, CHHTE3HPY-
WMl 3K30(epMeHTHI (JIEUHTHHA3BI, XHTHHA3bI, NpPOTea3bl), O-IHIOTOKCHH
0eJIKOBOI MPHPOIbI

a) Bacillus thuringiensis

0) Bacillus subtilis

B) Pseudomonas putida

r) Escherichia coli

47. lIpenapaT NpoTHB KOJOPAACKOI0 KYKa, MOJYYEHHBIH HA 0CHOBE YHTOMONA-
TOT€HHOI0 AefiTepoMHLIETA

a) OOBepHH

0) HUTparux

B) a30TOAKTEPHH

I') PU30ILIAH

48. IlonoxkutesibHOE BaHsiHHe 0akTepuii Pseudomonas, CTHMYJIHPYIOLLHX POCT
PACTEHHI, 3aKJTHYAETCH B

a) CHUHTE3€ Pa3jIMYHbIX METAOOIUTOB, MOJIC3HBIX AJIs PACTEHUI +

0) ukcaru aTMOCpepHOTO a30Ta

B) POPMHUPOBAHUN MHKOPH3HI

r) popMHpOBaHUY CUMOHO3a

49. Cyxoii npenapaTt a30T(pHKCATOPOB, NPUTOTORIEHHBI HA O0CHOBe K/JIYOEeHb-
KoBBIX OakTepuii poga Rhizobium u npegHa3HayeHHbIH 1/ MOBBILIEHHS YPO-
AKaliHOCTH DODOBBIX

a) OOBepHH

6) HuTparny

B) a30TOOAKTEPHH

T') pU30TIIaH



50./1n51 GHoI0THYECKOH 0YHCTKH BO31yXa NPUMEHSIIOT

a) OuoUNLTPEI, OUOCKPYOOEPEI, OUOPEAKTOPBI C OMBIBAEMBIM CIIOEM

0) 030HATOPBL, YIBTPAPUOTIECTOBEIE TaMIIbL, (PUIBTPBL ¢ AKTUBHBEIM YIJIEM
B) cenaparopel, (PUIBTP-NPECCHI

I') Q3POTEHKH, CCIITUKA

IIpaBuybhbie oTBeThL 1711 22103104la2al2622a32a42a3B13a23a33a43a4814
a24a34ad44asSel5a25a35ad45a6al6a26aitadta7al7o627r37a47a8al8628a
33448a9a19a29639a49a10620a30840a50a

Bonpockl K YCTHBIM ONPOCaM Mo TeMaM
Tema 1. Maciutabbl # HCTOYHHKHA QHTPOIIOTEHHOIO 3arPA3HEHUS OKPYIKAIOIICH Cpe-

Abl. XapakTepUCTHKa XUMHUYECKUX BELLIECTR-3arPA3HUTENEH U OTXOI0B.

1. MacmraObl aHTPOTIOTEHHOTQ 3arpsA3HEHUE MOYB, BOJBI U BO3/1yXa, oOpasoBa-
HHS OTXOMOB.

2. HCTOYHMKM 3arps3HEHUS OKPYKAFOLIEH CPEBL.

3. XapakTepUCTHKA XMMUYECKHX BEILECTB-3arPA3HUTENCH U OTXOHOB.

Tema 2. Murpanus ¥ TpaHc(OpMallus BEUIECTB-3arPA3HUTENEH B MPUPOJHEIX 3KO-
CHCTEMAX.

1. Murpauus BEIECTB, 3arPI3HAIIKX OKPYKAIIYIO CPEayY.

ATMOC(EpHBIH IIEPEHOC.

Boanag murpanus.

Murpauys B NOYBEHHEIX Cpeiax.

: buoreHHsI nepeHoc.

Tembl 3. BO3MOKHOCTH 3KOOMOTEXHOJIOTMU /ISl CHIDKEHUS TEXHOTEHHOIO BO3MCH-
CTBHs HA NPHPOIHBIE IKOCHCTEMBI.

1. OOfmmas XapakTepUCTHKA 3a/1a4, PEIIaeMbIX ¢ HUCTIONB30BAHUEM 3KOOHOTEXHO-
JIOTMM: OYHCTKA CTOYHBIX BOJ M BOCCTAHOBJICHHE BOJHEBIX 3KOCHCTEM, OHOpeMeaua-
LM TI0YBEI, YOAIECHUE 3aIPA3HEHUH 13 BO3AYIUIHBIX MOTOKOB, YTHIIM3aUUs OpraHuye-
CKIX OTXOIOB.

Tema 4. TeopeTnyueckre OCHOBEI YKOOHOTEXHOIOTHUECKUX TIPOLIECCOB.

SRE NI

2. TepMmoauHamuKka OMOMOTHYECKUX MPOILECCOB.

3. CTEXHOMETPHUUECKUE YPABHEHHUS.

4. KuHetrka OMOXMMHUYECKUX MPOIIECCOB,

5. BnusHue BHEIIHHX (PAKTOPOB HA KMHETUKY (PEPMEHTATUBHBIX PEAKIIU.

Tema 5. A>poOHbIE NMPOUESCCH OUMCTKHA BOABI ¢ HCIIONB30BAHWEM AKTHBHOTO MJIA H
OMOINEHOK, OUOIOTHYECKUX NMPYAOB, ITONEH PUIIBTPALIUU U OPOLLICHUS,

1. BHOTOrHYECKHA COCTaB AKTUBHOTO WA U OMOTLIEHKHU.

2. OuHCTKA CTOYHBIX BOJ B @)POTEHKAX: TEXHOJOTHYECKUE CXEMBI QUUCTKHU, KOH-
CTPYKUWW a3pOTEHKOB, CHCTEMBI 23pallii B a3POTEHKAX, PACUET a3POTEHKOB.

3. O4YMCTKA CTOYHBIX BOA B OMOIOTHYSCKUX QUIbTpax: OUOPUILTPEL ¢ 00BEMHOM

3arpy3koi, OMOMWIBTPBI C TUTOCKOH 3arpy3koi, morpyxkHbie OWOQUIBTPHI, pacyuéT
OHOPUIIBTPOB.
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Tema 6. Y naneHue coenuHeHu azora u Gocdopa U3 CTOYHBIX BOA.

1. [Ipouecc HUTPUPHKALUMK: XUMHU3M TIPOLECca, HUTPUPULUPYIOWUE OaKTepHH,
HUTPU(DUKALMS ¢ HCTIOIB30BAHHEM aKTUBHOTO MIa U OHOMJIEHKHL.

2. [Ipouecce neHUTPUPUKALIMHA: XUMH3M MPOLECCa, ACHUTPUPULMPYIOIUE OaKTe-
PUH, JCHUTPHUPHKALKA C HCITOJIB30BAHMEM aKTUBHOIO Wila M OUOTIIEHKH.

3. Vnanenue coenuHeHuit ocdopa: morpedneHue pocdopa Omomaccoi, oca-
kaenue ¢ocdarTos.

Tema 7. AHaspoOHas OHONOTHYECKAS OUUCTKA BOJE.

1. Hcnonp3oBaHHE aHAdYPOOHBIX MPOLECCOB B OMOJOTHYECKOM OUMCTKE CTOUHBIX
BOA.

2. XUMHA 1 MUKPOOHOJIOTHS aHA3POOHOH OUMCTKH CTOYHOM BOJBI.

3. Peakrtopsbl, HCNOIB3YEMBIC A1 AHAIPOOHON OUUCTKU CTOUHBIX BOI.

Tema 8. BUOTEXHONOTMYECKUE TIPOLECCH NE30A0PUPOBAHUS M YIANICHUS BPEIHBIX
IIPUMECEN U3 BO3AYXA.

1. Ilpouecchl OYHCTKH BO3JyXa ¢ UCIOIB30BAHUEM OUOPUIBETPOB. KOHCTPYKLIUH
OHOPUIBTPOB, THIIBI HACAOOK, OOIACTE IPUMEHEHHUS OMOGHIBTPOR, MPEUMYLLIECTBA U
HEIOCTATKH OUO(UIIETPOB.

2. [IpoLeccsl OUMCTKHA BO3OyXa C HCMOIB30BAHUEM OHOCKPYOOCpPOB. KOHCTPYK-
IMH OHOCKpYOOepoB, 001acTh IpEMEHEHNA OUOCKPYOOEpOB, MPEUMYILECTBA U HEJO-
CTaTKH OHOCKPYOOEPOB.

Tema 9. buopemeauanus 3arpa3HEHHOH nmouBbl. [Ipouecce Ouoaerpagauuu U OHO-
TpaHcopMaIiii KCEHOOUOTUKOB.

1. Mukpobuonoruueckas TpaHcdopMauus KCCHOOHOTHKOB: OKHCICHHE, BOCCTa-
HOBJICHUE, AETPajallis, KOHBIOTalus, IEraI0reHUPOBaHUE.

2. MuKpoOpraHH3MbI-JECTPYKTOPBL.

3. TexHomoruu OGuopeMeIUaluy MOYBEHHBIX SKOCUCTEM: OHOCTUMYJIMPOBAHHE H
OroayrMeHTarts.

Tema 10. KomnocTHpoBaHie OpraHHYeCKAX OTXOI0B.

1. XapakTePUCTHKA OPraHuYeCKUX OTXOI0B, YTUIM3HUPYEMBIX KOMIOCTUPOBAHU-
eM.

2. XUMU3M NIPOLECca KOMNOCTHPOBAHUSL.

3. MUKpOOpraHu3Mbl, Y4aCTBYIOLIHE B IPOLECCE KOMIIOCTHPOBAHHUA.

4. @akTOpPEI, BIUALIHUE HA CKOPOCTh a3PO0HOI0 PA3IOKEHUs] OPraHUYEeCKUX OT-
XOMO0B.

Tema 11. Araspobnas nepepaboTka OPraHuuUeCKUX OTXO0B.

1. XapakTEepUCTHKA OPraHu4ecKuX OTXOIO0B, VTWIM3UPYEMBIX aHA3POOHBIM
COpaXHBAHUEM.

2. XHUMH3M U MHKPOOUOJIOTHA aHAPOOHOro cOpaKuBaHHUS.

3. @akTOpEl, BIMAKIINAE HA CKOPOCTE aHA3POOHOTO PA3JIOKEHUs OpraHUuYECKUX
OTXOJOB.
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6.2 IlepeyeHb BONPOCOB K 3a4€Ty MO AUCHHILIHHE

1.  DKOCHCTEMBI COOPYKEHHUH OMOIOTHUECKONH OUMCTKM CTOYHBIX BOM. COOPYXKE-
HHsI OMOIOTUUYECKON OUUCTKH CTOYHBIX BOJ, AKTUBHBINA M1 a3pOOHON OUMCTKU CTOY-
HBIX BOJ, OMOIUICHKH a>pOOHBIX COOPYKEHHI 1 O1o0OpacTaHusl.

2. DKOCHCTEMBI DOJIOT.

3. IlpvHUMNBI U TOAXOABI /11 OYUCTKH ra30-BO3AYUIHBIX BRIOpOCOB. Tumbl Ouo-
KaTaJIM3aTOPOB U ANIApaToB IS JAHHBIX IPOLIECCOB.

4. TpaHCreHHBIE MHKPOOPTraHU3MBI — 3(P(PEKTUBHBIE OUONECTPYKTOPBI KCEHOOUO-
THKOB.

5. TlIpouecchl OMHCTKU CTOUHBIX BOA. KauecTBO BOABI U METOBI OUUCTKU

6. buopemennauus oOKpykaromen cpeapl: OMOOETpajalis TAKEIBIX METAUIOB,
OUMCTKA OT HE(TH U HePTENPOAYKTOBR, OHOpeMeaualus aTMOChEPHI

7. buonpenaparbl, MUCIOJNB3YEMBIC MPU OUOpEMEIVALUN OKPY)KAIOLIEH Cpeapl:
xapakrepuctuka duonpenaparos MUKPO3HM (TM); xapaxtepuctika Ononpenapa-
Ta « SKOITAJWH».

8. buoynobopeHus: xapaKTepUCTHKA, NPUHLUIIE NOJIYyUYeHUA U IPUMEHEHUS

9.  buorepObuuyabl NPUHIUIIEI MOAYYEHUS U TPUMEHEHUS

10. KonuyecTBeHHbIH OGHOMOHHTOPUHI TEXHOTCHHOTO 3arpA3HEHUs OKPYIKAIOLICH
CpEIBl.

11. OueHKa 5KOJOTHYECKOM PEe3yJIbTATUBHOCTH, OCHOBHBIE 3TaMbl.

12. Kputepuu NpPOSKTHPOBAHHSA OUOTEXHONOTHYECKUX TPOLIECCOB QUUCTKHU., AK-
TUBHBIH W — COCTABIISIOIINE H XUMU3M JECHCTBUS.

13. AHTponoreHHbi¢ JaKTOPBI 3arpsA3HEHUS.

14. Ponb MHKPOOPraHM3MOB B HM3MEHEHUM MOABUKHOCTH U KOHLEHTPHUPOBAHUH
METAIJIOB B IIPHPOIHBIX Cpeaax.

15. Mukpoduonoruueckas TpaHcpopMarus METAUIOB

16. HeoO0xoauMOCTh BO3HHKHOBEHHS OMOTEXHOIOTMH KaK HAYKH U €€ MECTO B CH-
CTEME HayK O KU3HH Ha 3eMJie.

17. MHKpOOpraHu3Mbl Kak BKHEHIIIHE KOMIOHEHTE OHOC(epBL.

18. OcHOBHbIC OHOIIOJIMMEPHI MPOKAPHUOT: OCIKH, MOJIUCcAXapuabl, JAMUIOEL. Y4a-
CTHE OHOMONUMEPOB B MEKKIETOUYHBIX PErYIAIUSIX.

19. TpagluUHOHHBIC BUIBI CHIPbS M NEPCHIEKTUBHBIE 111 OUOTEXHONIOTUH cybeTpa-
Thl. [TpUHIIMMBL IEMCTBUA U KOHCTPYKLMU OHOPEaKTOPOB: Nad0paTOPHBIE, MUIOTHEIE
M ITPOMBILLICHHBIE OHOPEAKTOPHI.

20. Cnoco0bl KyNbTUBHPOBAHUSA: IEPUOIUYECKOE, HETIPEPLIBHOE, MOBEPXHOCTHOE,
r1yOHHHOE, TBepAodasHoe. TeXHONOris OUOCHHTE3a AMUHOKUCIIOT, AHTUOUOTUKOB.

21. OOlupe NPUHUHXILI MOJIYYSHUA MPOAYKTOB OMOTEXHOJOTHH ¢ UCMOJIb30BAHHEM
MHKPOOPTaHU3MOB.



22. TlepepaboTka OTXOAOB U MOOOYHBIX MPOAYKTOR MPEANPUSATHH ¢ HCMOIb30Ba-
HUEM MHKPOOPTaHH3MOB.

23. Hcnonp3oBaHKEe MUKPOOPraHU3MOB B KQUECTBE KOHTPOJIA 3arpsisHEHUI.

24. Crouynble Boapl. CaHUTapHO-OMOIOTYECKAs OLCHKA KAUECTBA BOIE.

25. OcHOBHBIC (PHU3MOJIOTHYECKH H CTPYKTYPHBIE TPYNIIBEI MOYBEHHBIX MUKPOOPra-
HH3MOB.

26. IlpeameT u 3ama4y¥l NPUPOAOCOXPAHHBIX OHOTEXHOIOrUH. CBSA3b € OPYTUMU
(pyHAaMEHTATBHBIMY HAyKaMH U MPUKJIAAHBIMH OTPACIIIMHU.

27. IlpeumymecTBa OHOTEXHOJIOTHYECKMX MPOLECCOB M TEPCHEKTUBBI PA3BUTHUA
OCHOBHBIX HaIpaBICHUI NPUPOAOOXPAHHBIX OUOTEXHOIOIHA.

28. XapakTepuCTHKa OOBEKTOB OMOTEXHOIOIHUH.

29. HMmmoOmnu3oBaHHBIE OMOOOBEKTHI, CBOHCTBA UMMOOMIN30BAHHBIX OHOCHCTEM
IIPEUMYILECTBA UX UCMOIB30BaHUs B OHOTEXHOIOTHH

30. Hcnonp30BaHHE MEHETHUYCCKOM U KIETOUHON MHKEHEPHH B MPHUPOIOOXPAHHOMH
OUOTEXHOJIOTHU

31. OCHOBHBIC ITYTH 3arpA3HCHHUA T'a30BO3OYLIHBIX BEIOPOCOB MPOM3BOICTB U ME-
TOJIbI X OUHCTKH

32. VYCTaHOBKH 111 MHKPOOMOJIOTHYECCKON OUYMCTKM ra30BO3AYLIHBIX BEIOPOCOB U
X 3PPEKTUBHOCTD.

33. OcHOBHBIE MOKa3aTeNM 3arpA3HCHHOCTH CTOUYHBIX BOA. llenb, HOpMaTHBEI
OUYHCTKH CTOYHBIX BOJ, OCHOBHBIE IPYNIBl OPraHU3MOB M UX pOJb B IIPOLEccax
QUUCTKH CTOYHBIX BOJI.

34. CpaBHHUTEIbHAA XapPaKTePUCTUKA METOOOB OUHMCTKH CTOYHEBIX BOA. Kiaccudu-
Kallksl METOI0B OHOJIOrMUECKOM QUUCTKH CTOUHBIX BOJIL.

35. XapakTepucTuka aspoOHBIX IPOLIECCOB OUUCTKH CTOYHBIX BOJ.

36. AHaypoOHbIE IPOLECCH OUMCTKH CTOYHEBIX BOI,

37. XapakTepUCTHKA U COCTAB MUKPOOUOTHI aKTUBHOIO WA U OUOIMJIEHKH.

38. Cnocodbl yTHIM3aLMK aKTHBHOTO WITA.

39. buometanoreHes. THUIBI H YCTPOHCTBO METAHOTEHKOB,

40. Pa3zpaboTka 3KOIOTHYECKH O€30MacHBIX TEXHOJOTHI YTHIM3ALUs ITPOMBILI-
JIEHHBIX, CENBCKOXO03ANCTBEHHBIX H OBITOBBIX OTXO0B.

41. DKOIOrHYecKas poJib OMOAEIPATALNHN TBEPABIX OPTAHUUYECKHUX OTXOLO0B

42. BHOKOHBEpCHUs JIMTHOLEIUTIONO3HBIX MAaTEPHAIOB U €€ IIPUPOIOOXPaHHaAs POk
18. TTonyueHHe SKOJOTUYECKU YUCTOH SHEPTUH.

43. BHMOTEXHOIOTHA MOJAYYEHHA dTaHOJIA KAK TOILIMBA

44, TIpou3BOACTBO KUAKOIO OHOTOIINNBA (OYTaHOT, OMOAU3END )

45. BHOTeXHOJIOTUs NMONy4YeHus frorasa

46. BHMOTEXHOIOTHA MOJYYEHHA BOOOPOAA — TOIJIMBA Oy AYILIEro

47. 3K0J0ro-OMOTEXHOJIOTHYECKIE aJIbTEPHATURBI B JIECHOM X03s1tcTBE. [lepenek-
TUBBI HCMOJIB30BAHHA TEHETHUECKUX METOJOB B PA3BUTHH JIECHOTO XO34HCTRA.
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48. buonpenapatsl 111 TUKBHIALNY HEPTSIHEIX 3arPSIBHEHUI.

49, TlpuHUMNBI 1 BUABI KOMIIOCTHPOBAHUA

50. OcHOBHBbIE TIPUHLMINBI MUKPOOHOH TpaHcdopmauyu kceHoOnoTukoB. Horeit-
IIME METOABI JErpajaliii KCEHOOHOTUKOB.

51. buopeMmenuauus 3arpsa3HEHHBIX IIOUB M I'PYHTOB: OMopeMeauauus in situ, 0uo-
peMenuanus ex situ.

52. AJIbTepHATHBHBIE IIYTH PA3BUTHA CEIBCKOXO3SHCTBEHHOTO IIPOM3BOACTBA HA
OCHOBE OHOTEXHOJIOTUH

53. MONEKyAIpHO-TeHETHUECKUE METOIBI UIsl TIONYUYCHHUS MPENnapaToB CENbCKOXO0-
3ICTBEHHOIO HA3HAYEHU

54. TlpenapaTbl HOBOTO MOKOJCHMS IS JOCTABKH CPEACTB 3ALUUTHI KYJBTYPHBIX
pacTeHUH U yIoOpeHHi

55. buometamnypruveckrie TeXHOIOTUU

56. TexHOIOrHM MOJYYEHHS JKOJOTHUECKH O€30MacHbIX OHOIUIACTHKOB, OHOAC-
TpaIHPYEMBIX MIEHOK H 000JIQUEK

57. TlonuruapOKCHANKAHOATH — XaPaKTePUCTHKA, CyOCTpaThl U CMOCOOH MOJTyYe-
HHSL, IITAMMBI-NPOTYUEHTHI

58. VYnakoBka, Mmoagamomasca OHOXMMHYECKOMY paciany

59. buonpenapartsbl 4,11 PEKYJIbTHBALIMM TSPPUTOPHI H BOCCTAHOBICHUSA IUIOAOPO-
AU TIOYB.

60. CpaBHEHHE METOAOB PEMEIHALINH.

6.3 Onucanue nokasarte/ieii 1 KpUTEpHEB KOHTPOJIS YCII€BAeMOCTH, ONTHCAHHE
LKA/ OLICHHBAHHSA

6.3.1 OueHoYHbBIE CPeACTBA TEKYLIEro KOHTPOJISA YCNEBAeMOCTH

OueHKa 3HaHUH CTYACHTOB IIPOBOAUTCA TI0 CIIECAYIOLIMM KPUTEPHSIM:

Cryaenty 3a4er no aucuumiude b1.B./IB.04.02 «MukpoGHbie GHOTEXHO-
JIOTHH OKpY:KaKlleil cpeab» CTABUTCS, eCIH:

1. 3HaHHA CTYASHTA OTIIHYAIOTCA [TyOUHON U COAEPKATEIBHOCTBIO, UM JaeTCs
TIOJIHBIH KMCYepNBIBAKOIINY OTBET, Kak HA OCHOBHBIE BOMPOCH], TaK U HA JOMOJHHU-
TEJILHBIE:

. CTYZIEHT JIOTHYHO M MOCJEIOBATE/EHO PACKPBIBAET BOMPOCH, MPEANo-
JKEHHBIE B OHJIETE;

. CTYIEHT U371aracT OTBETHI YBEPEHHO, OCMEBICIICHHO U ACHO;

. rny0okre M OOODIUEHHBIE 3HAHUS OCHOBHBIX MNOHSATHH MCUXQIOTHH,

(opM B METOZOB OPraHU3aLKH NPOLIECCA HCCIICIOBAHUS B IICHXOIOTHH.

Cryaenry 3aver no aucuuminHe b1.B./IB.04.02 «MukpoOHble OHOTEXHO-
JIOTHH OKpY:Kalllel cpeabD» He CTABUTCH, eCJIH:

1. 3HaHUS CTYICHTA HE OTIMYAIOTCA TIYOWHONH W COACPXKATENBHOCTHIO, UM
HE NaeTCs IOJIHBIA MCUEPNBIBAKIINYM OTBET, KAk HA OCHOBHBIE BOMPOCEHI, TAK U HA
JOTOJIHUTEBHEIE!
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4 CTYACHT U3J1aracT OTBCTHI HCYBCPCHHO, MATCPHUAJI HCOCMEBICJICH,

o OOHAPYKEHO He3HAHHE MM HETTOHUMAHHUE CTYJECHTOM KOHTPOJIBHEIX BO-
TIIPOCOB;
» JOTIYCKAKOTCS CYIIECTBEHHBIE OIIMOKH TIPYU U3JI0KEHHH OTBETOB HA BO-

IIPOCEI, KOTOPBIC CTYACHT HC MOXKCT HCIIPABUTE CAMOCTOATCIIBHO.

7. YuyeOHO-MeTOANYECKOe H HH(POPMALHOHHOE o00ecTiedeHHe THCHUITHHBI
7.10cHOBHAas1 IUTEpaTypAa

1 Bacun, C.I'. Vnpasnenue kauecTBoM. BeeoOwnii noaxon : y4eOHUK mis cped-
Hero npodeccuonansHoro odpaszopanus / C. I'. Bacun. — 2-¢ u3a. — MoCKea :
Uz narenbctBo FOpaiit, 2023, — 334 ¢. — (ITpodeccuonanbHoe 00pa3oBaHue). —
ISBN 978-5-534-16793-1. — Teker : anekTpoHHbIi // OOpa3oBaTenbHas IUIar-
thopma FOpaiit [caiit]. — URL: https://urait.rw/bcode/531713

2 VYnpaBieHME KadyecTBOM . yueOHMK s By30B/ A. 1. 3ekyHoB [u zp.] . nmox pe-
naxkuued A. T'. 3exyHoBa. — Mocksa ;. MznarensctBo FOpaiit, 2023, — 460 ¢. —
(Bricuee obpazoanue). — ISBN 978-5-534-11517-8. — TeKcT : 31€KTPOHHBIHH //
OOpa3zoBarenbHas matgopma Opaiit [caiiT]. — URL:
https://urait.ru/beode/531534

3 Topbamiko, E.A.  VYmopaBleHHe  KauyeCTBOM .  YueOHUK Uil  BY30B/
E. A. Topbawiko. — 5-¢ usag., nepepad. w gon. — Mockea: H3paTenscTBO
FOpaiit, 2023. — 427 ¢. — (Bbiciee o6pasopanue). — ISBN 978-5-534-17580-
6. — TekcT : 3nexkTpoHHbIN // Obpa3oparensHas iathopma IOpaiit [caiiT]. —
URL: https://urait.ru/bcode/533378

4 Maropraukora, JI. A. XACCTI Ha npeanpusaTUAX O0IECTBEHHOro nuTanus / JI. A.
Maropuukora, I'. A. I'ybanenko, A. A. Kokwapos.
IletepOypr . Jlame, 2023, — 196 ¢. — ISBN 978-5-507-46103-5. — Tekcr :
WICKTPOHHBIH //  JlaHb © 2NIEKTpOHHO-OMONUoTedyHas cucrema. — URL:
https://e.lanbook.com/book/297662

7.2 J1ono/IHUTe/IbHASL JIHTEpaTypa

1. bBuoTexHOMOTHA : yUeOHMK M NPaKTHKYM M8 BY30B/ MOA peaakuueit
H. B. 3arockunoii, JI. B. Hazapenko. — 3-¢ u3a., ucop. u gomn. — Mockea : M3na-
TenbeTBO FOpaiit, 2022. — 381 ¢. — (Briciee obpasoaHue). — ISBN 978-5-534-
13546-6. — TekcT : snextponHbli // Obpa3oBarenbHas miatdopma FOpafit [cafiT).
— URL: https://urait.rw/bcode/497604

2. Yeunna, O.H. OO6masa OuotexHoNorus . ydeOHOE MOCOOME AJA BY30B/
O. H. Yeunna. — 3-¢ m3n., nepepad. u jpon. — Mocksa . HUsnatensctso FOpaiit,
2022, — 266 ¢. — (Bricwee odpaszoBanue). — [SBN 978-5-534-13660-9. — Teker :
WICKTpoHHBIH //  OOpazoparenbHas miardgopma IOpatit  [caiit]. — URL:
https://urait.ru/bcode/494460

3. Antunora, JI. B. OcHOBBI OHOTEXHOJIOrHU NEpepadOTKU CENbCKOXO3AUCTBEH-
HOM  mpomykuuu:  y4eOHoe  mocodue  gn1a  By3oB/  JI B. AHTHMOBA,
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O. IL. JIBopsiHHHOBA ; IO Hay4HO! penaxuMeil JI. B. AHTUNOBONH. — 2-¢ U3, nepe-
pad. u gorn. — Mocksa : M3parensctBo FOpaiit, 2022, — 204 ¢. — (Bricmee obpa-
30BaHue). — ISBN 978-5-534-12435-4. — TexcT : 3nekTpoHHEBIH // O0pazoBaTeb-
Has wiardopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/493603

4. Yeuynna, O. H. CenbCKkox03aicTBeHHAs OMOTEXHOIOTUS | yueOHOe mocodue
1A cpenHero npodeccuoHanpHoro odpasosanus / O. H. Yeunna, — 3-¢ usn., nepe-
pad. u gon. — Mocksa : M3patenscTBo HOpaiit, 2022. — 266 ¢. — (IIpodeccuo-
HaJbHOE OOpaszoBaHue). — ISBN 978-5-534-14275-4, — TekcT : 3JEKTPOHHBIHN //
ObpazoBarenbHas mwiardopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/494504

5. OpraHuzauuss OHOTEXHOJIOIMMUYECKOr0 IMPOU3BOACTBA: Y4eOHOE MOCoOUe s
By30B / A. A. KpacHowTaHoBa [u ap.] ; noa pemakuueit A. A. KpacHoIITaHOBOH. —
Mocksa : M3parensctBo IOpaiit, 2022. — 170 ¢. — (Briciuee obOpazopaHue). —
ISBN 978-5-534-13029-4. — Texct : 2eKTpoHHBIH // O0pasoBaTesbHas m1aTdhopma
IOpaiit [caiiT]. — URL: https://urait.ruw/bcode/496541

7.3 MeToan4yeckHe YKa3aHHsl, PEKOMEHJALHH U APYTrHe MAaTepPHAJIbI K 3aHATHSIM

1. Tlpu mpoBeAeHHH IMPAKTUYECKUX PpadoT HEOOXOAUMO CTPOro cOOMOaATh IpaBUia
TEXHUKH O€30MacHOCTH IPH padoTe B MUKPOOUOJOTHYECKO 1adopaTopun, yKa-
3aHMA TIpernogaBarTeiei U 1abopanToB Kadye APEI.

2. Pabouas teTpans 1 1ad0paTOpHBIX 3aHATHI no aucuuniaude b1.B.J1B.04.02
«MuKkpoOHBIC OSHOTEXHOMOTHMHE OKpPY>Karowweit cpeasi». M.: LIeHTp onepaTuBHOM
nonurpadgun PTAY-MCXA umenn K.A. Tumupssesa, 2016.

3. CII1.3.2322-08 bezonacHOCTh paboThl ¢ MUKPOOPraHUu3MaMu 3 - 4 TpyII naTo-
I€HHOCTH (OIIAaCHOCTH )

4. OIIOITI BO 19.03.01 buotexHonorus

YueOHbIil iiad no HanpaeieHuo 19.03.01 buorexHonorus

hd

8. IlepeyeHs pecypcoB HH(POPMALHOHHO-TETEKOMMYHHKANHOHHOI1 ceTH
«HTEepHET», HEOGXOAUMBIX I/l 0CBOCHHS JUCHHIIHHbI

1. DnexkTpoHHo-OubnuMoTeuHas cucrema Jlanp,_http://e lanbook cony/ doctyn He
OrpaHUYEH.

2. DIeKTpoHHO-OuOHoTeuHas cucreMa «JBC IOPAMT www.biblio-online ru

HoCTyn HE OrpaHUYEH

DnextpoHHas OudnuoTexa PI'B https://search.rsl.ru/ru JIocTyn HE OrpaHuyeH.

benopycckas uudposad dudnauoteka https://library.by/ locTyn HE orpaHuyeH.

DnekTpoHHO-0uOaHoTeuHas cucteMa PIAY-MCXA umenu K. A. Tumupszesa

http://elib.timacad.ru ZIocTyn HE OTPAHUYEH.

e Lo

8.1 ba3bl JaHHBIX, HH(POPMALHOHHO-CIIPABOYHBIE H MOHCKOBLIE CHCTEMBI

Sndex (http://www.vandex.ru)
Rambler (http://www.rambler.ru)
ATIOPT (http.//www.aport.ru)
Mail.ru (https://mail.ru)

LN =
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o

Google (http://www.google.com)
AltaVista (http://www.altavista com)
7. IlonHotekcToBas Gaza naHHbIX ['OCToB
(http.//www_ vniiki.ru/catalog/gost aspx )
8. Dnextponsblif Oank kT (http://bankknig.com)
9. ®enpepanbHblii mopran «Poccuiickoe oOpazoBanue» (http:/ www.edu.ru/)
10.JIudpycex (http:/lib.rus.ec/g/sci_religion)

o

9 OnucaHne MaTepHATIbHO-TEXHHYecKOi 0a3bl, He0OX0AUMOii 11
OCYLUECTBJICHHS 00PAa30BaTEIbLHOI0 NPoUecca No ANCUHIIHHE « MUKpOoGHbIe
OMOTEeXHOJIOTHH OKpPY:KaKLIeli cpeab»

JUIs IEKIIMOHHOIO Kypca HeoOXOAUMa KOMIBIOTEPHAS TEXHUKA ¢ MYJIBTHUME-
JUHHBIM 00€CIIEUCHUEM.,

Hns MpoBEOCHHA IPAKTHKYMA 10 OUCHMIUIMHE «MUKpOOHBIE OMOTEXHOJOTHU
OKpY>KarIled cpeabl» HeoOxoauMa nadopaTopusi, OCHAIUEHHA] ra3g- U BOIOMIPOBO-
OOM, BEHTHIAUHCH, YD-1aMIaMu 4711 CTePWIM3ALUK MOMEIICHUN, JTaMUHAPAMU U
MHUKPOOHOOTHYECKUMH OOKCAMU, CTEPUJIM3ALMOHHON TEXHUKOM (aBTOKIABHI, CTE-
PUIH3AUHOHHEIE IIKA(BI), TePMOCTaTaMH, aHAIPOCTATAMH, CBETOBBIMH MHKDPOCKO-
maMi, xpoMartorpadamu, pH-meTpamu, melikepaMu, BOAAHBIMHU OaHSIMM, TECT-
CHCTEMAMH I/ MOSHTH(HKALKH MHUKPOOPTraHH3MOB, J1a00paToOpHOM MoCymoit, mocy-
AOMOEUHOM MAIUVHOH, AUCTUIIATOPOM, XOJIOAUNBHUKAMH 1Sl XPAaHEHHS KOJIIEKUIH
MHUKDPOOPraHH3MOB H 00pa3loB H HEOOXOAMMEBEIMH PEAKTHBAMHU MAJIS MPUTOTOBICHUA
TIMTATEIBHBIX CPeA, HAOOPOM KpacuTenel, KOMINbIOTEPHAS TEXHUKA ¢ MYJBTUMETUA-
HeIM oOecneueHneM. Kpome 3Toro, HeoOxoamMa KOUICKLIHS KYJIbTYP MHKpPOOpra-
HU3MOB H KOMITBKOTEPHAS TEXHUKA C MYJBTUMEIUMHBIM 00ECTIEUEHUEM.

Tabnuua 7
Cpenenusi 06 06ecrne4eHHOCTH CNICHHAJTH3HPOBAHHBIMH AYAHTOPHSAMH,
Ka0HHETaMH, J1a00paToOpUSMHU

HanmeHoBaHmne Cﬂelllflaﬂbl-lblx*
NMOMeIeHHH U MOMEIeHHH 119 OCHAIIEeHHOCTDh CNeHATbHBIX MOMelleHHii

caMoCTOsATeAbHOMH padoTsl (9 U NOMELUCHHUI 1J1 CAMOCTOATIbLHOM pa-
yuyeOHOro kopnyca, Ne228, 229, 231 00TBI**
AYANTOPHH)
1 2
Kopm. Ne 9, ayn. 228 1. Muxpockon JIOMO 4 T, (MHB. Ne

553890/16, uB. Ne 553890/17, uB. Ne
553890/18, HUuB. Ne 553890/19).

2. Mukpockon «AkBenon» 15 wr. (MaB. Ne
558457/29, UuB. Ne 558457/30, uB. Ne
558457/31, uB. Ne 558457/32, uB. Ne
558457/33, IuB. Ne 558457/34, uB. Ne
558457/35, uB. Ne 558457/36, IHB. Ne
558457/37, uB. Ne 558457/38, uB. Ne
558457/39, uB. Ne 558457/40, aB. Ne
558457/41, UuB. Ne 558457/42, IuB. Ne
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558457/43).

3. Tepmocrar 6uonornueckuit BD 115 2 wr.
(nB. Ne 558444/4, IuB. Ne 558444/5),

4. Becwl TexHHYECKUE ANIeKTpoHHBIE SPU 401
OHAUS 1 . (MHB. Ne 35078/3).

5. MuUKpoOHOIOrHYecKuil MpoOOOTOOPHHUK
Bozayxa [1Y 1B 1 wr. (558453/1).

6. BriTsukHo# wikad 1 wt. (MuEB. No
558626/2).

7. Jlamunapuelii 6oke BJI-22-600 1 wt. (MHB.
Ne 558459/1).

8. IlIxad s XpaHEHUS peakTUBOB 1 LT,
(MuB. Ne 558623/4).

9. Cryaes 13 wrt.

10. Ctonet 15 wr.

Kopm. Ne 9, ayn. 229

1. Mukpockon JIOMO 10 wr. (HMuB. Ne
553890/5, uB. Ne 553890/6, UuB. No
553890/7, uB. Ne 553890/8, UuB. No
553890/9, uB. Ne 553890/10, uB. No
553890/11, uB. Ne 553890/12, uB. Ne
553890/13, UuB. Ne 553890/14, UuB. Ne
553890/15).

2. Muxpockon «Akeenon» 14 mr. (HMuB. Ne
558457/15, uB. Ne 558457/16, uB. Ne
558457/17, uB. Ne 558457/18, uB. Ne
558457/19, UuB. Ne 558457/20, uB. Ne
558457/21, uB. Ne 558457/22, uB. Ne
558457/23, uB. Ne 558457/24, UuB. Ne
558457/25, uB. Ne 558457/26, uB. Ne
558457/27, uB. Ne 558457/28).

3. Tepmocrtat duonoruveckuii BD 115 3 mr.
(nB. Ne 558444/1, IuB. Ne 558444/2, UHB.
Ne 558444/3).

4. Becel TexHUYecKHe 31eKTpoHHbIE SPU 401
OHAUS 1 wr. (UuB. Ne 35078/2).

5. MukpoOuoaorudeckuii mpodoOTOOPHUK
Bo3ayxa [1Y 16 1 wr. (MuaB. Ne 558453/2).
6. Mn¢pakpacHas ropenka Bacteria safe 1
wit. (MuB. No 558456).

7. ITpubop BakyyMHOIO (PUIETPOBAHUS AJIS
aHajIu3a Bogwl (BakyyMHas cranuus) [IBO
35/3b 1 wt. (MHB. Ne 558454).

8. Jlamuuapueiii 6oke BJ1-22-1200 1 w.
(MuB. Ne 558451/2).

9. llkad s XpaHEHUS PeaKTUBOB 1 MIT,
(MuB. Ne 558623/2-3).
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10. Ctynps 13 wit.

Kopn. Ne 9, aya. 231

1. Muxpockon JIOMO 4 wt. (UuB. No
553890/1, UuB. Ne 553890/2, IHB. No
553890/3, uB. Ne 553890/4).

2. Muxkpockor «AxBenon» 14 wr. (MuB. Ne
558457/1, uB. Ne 558457/2, IuB. Ne
558457/3, uB. Ne 558457/4, IuB. Ne
558457/5, uB. Ne 558457/6, IHB. No
558457/7, uB. Ne 558457/8, IuB. Ne
558457/9, uB. Ne 558457/10, HB. No
558457/11, UuB. Ne uB. Ne UuB. No
558457/12, uB. Ne 558457/13, VIHB. Ne
558457/14).

3. Tepmoctat Suonoruueckuit BD 115 1 wr.
(MuB. Ne 558444/4).

4. MUKpoOHOIOrHYECKH IPOOOOTOOPHUK
Bo3ayxa [1Y 1b 1 wt. (MuB. Ne 558453/1).
5. Becwl TexHMYeCKUE 3EKTpoHHBIE SPU401
OHAUS 1 . (MHB. Ne 35078/1).

6. Boimspkuot mkad 1 wr. (HMaB. Ne 558626).
7. lkad BaHAANOYCTOWYMBEIA | HIT.

8. MynpTUMeIMMHBIH NPOSKTOp | WIT.

9. lllkad s XpaHEHUs PeaKTUBOB 1 IIT,
(MuB. Ne 558623/1).

10. Ctynps 13 wir,

11. Ctonel— 17 wr.

LleHTpasibHas Hay4Has OUOIHOTEKA
umenu H.U. JKene3nosa UnuTanbHBIi
3aJ1 IEPUOIUUYECKUX H3daHuit (kad.
Ne 132)

Komnerotepe! — 1 . Ctosel — 28 wrt. Ilepu-
OJIMYECKUE U3JaHUS B OTKPBITOM JOCTYIIE
Wi-fi

LleHTpasibHas Hay4yHas OMOIMOTEKA
umend H.U. JKenesnosa KoMmbro-
TEPHBIA YHTAITBHBIN 345 (Kad. Ne
133)

Komnetotepel — 17 wt. Cronsl — 28 wr.
Y4eQHas nureparypa B OTKPBITOM JOCTYIIE

LleHTpasibHas Hay4yHas OMOIMOTEKA
umend H.U. JKenesnosa Komnero-
TEPHBIA YHTATBHBIN 345 (Kad. Ne
144)

Komnerotepsl — 20 wt. Cronsl — 39 wr. Wi-fi

LleHTpasnbHas Hay4Has OUOIHOTEKA

umenn H .M. XKenesznora CrnipaBoyHO

— dudnuorpaguueckuii oraena (xad.
Ne 138)

Komneroteps! — 2 mt. Ctoael — 13 wt. Cropa-
BOYHBIC H OubOImorpauyuecKue U3gaHus B
OTKPBITOM focTyne Wi-fi

LlenTpaibHas HayyHas OHOIHOTEKa
umend H .M. JKenesnosa Xosut 2

Ctomnel — 8 wt. Wi-fi
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3TasKa (3aJ1 TPAAULIMOHHBIX KaTaso-
TOB)

IlenTpasibHas HayuHas OuOInoTEKa
umend H Y. XKeneznosa Otaen 6ud-
JIMOTEYHOTO 0OCTYKUBAHUSA MO
HANpPaBIEHUO MEXaHUKH U YHEpre-
TUKH (27 y4. Kopnyc) UMTAIbHBIN
3ai (kad. Ne 202)

Komnerotepsl — 4 wrt. Ctoael — 12 wt. Crpa-
BOYHbIC W OMOIOrpa@uuecKue U3gaHms,

yueOHas IUTEPaTypa B OTKPLITOM JOCTYIIE
Wi-fi

LlenTpabHas HayyHas OuOIHOTEKa
umenu H.U. XKenesznoea Otnen Oud-
JIMOTEUHOTO 0OCTY)KMBAHHUA TIO
HAMpPaBNEHUIO TIPUPOI00OYCTPOii-
CTBO (28 yu. Kopnyc) YueOHbIH un-
TAJIbHBIN 321 (kad. Ne 223)

Komnetotepel — 3 wrt. Ctomel — 15 wt. Crpa-
BOUHbIC U OUOmorpaduieckue u3aaHus, me-
PHOIMKA B OTKPBITOM JocTyIe Wi-fi

LlenTpaibHas HayyHas OHOIHOTEKa
nmend H Y. XKeneznosa Otgen 6ud-
JTHOTEYHOTrO 00CTYKMBAHUS 1O

Komnerotepsl — 13 wt. Cronbl — 45 wr.
CnpaBouHble U OudnaMorpagpuIeckue u3aa-
HUS, MEPUOIUKA B OTKPLITOM A0CTyne Wi-fi

HAIMpaBJICHUIO IIPUPOA0O0YCTPOH-
CTBO (29 yu. xopnyc) Hay4Helii un-
TaIBHBIH 341 (Kad. Ne 123)

O0wmexutue N8, KoMHarta 14 ca-
MOIIOATOTOBKH

TeneBusop, nocka, SonsUI0H ¢TON Ha 12 ye-
JIOBGK, CTYJIbS

10. MeToauueckue PEKOMECHAAUHH CTYACHTAM 10 0CBOCHHK THCUHUIIHHBbI

Heo0xoaumMo peryyspHoO NOcelIaTh JICKUMOHHBIE 3aHATHUSA, BHUMATEIBHO CIy-
IIaTh JIEKTOPa, 00513aTENBHO 3aNKUChIBATL OCHOBHBIE MOJIOJKEHUS, TAK KaK JIEKUU He-
MHOTO, MaTepHall JAETCA B CKaToi ¢opme, HO HA JIEKUUAX BCEraa MPUBOIATCS ca-
MBIE COBPEMEHHBIE JTAaHHBIE MO U3YYAEMO AUCIUILIUHE, KOTOPBIX MOXKET HE ObITh B
yueOHMKAX.

N3y4yeHne MUCHUMIHHELL « MUKPOOHBIE OUOTEXHONIOTUU OKPYXXAKIIECH CPEeabl»
HUMEET pAl OCOOCHHOCTEH, CBA3AHHBIX IIPEXKIE BCEro ¢ TEM, YTO B JAHHON AWCLM-
IUIHHE AHATH3HPYIOT CaHMTAPHO-NOKA3aTeIbHBEIE MUKPOOPTaHHU3MEI, KOTOPEIC SABIIA-
IOTCS YCIOBHBIMU matoreHaMu. [Ipu paGoTe ¢ TAKUMH MUKPOOPraHUu3MaMH TpeOyeT-
CS MOBBILICHHOE BHHUMAHUE W OCTOPOKHOCTB. JlaGopaTopHble padOThl M MpaKTHUE-
CKHE 3aHATHA MPOBOITCS B CNEUUATBHO 000PYI0BAHHEIX ISl pa0OThL ¢ MUKPOOpra-
HU3MaMH y4eOHBIX JTadoparopusax. CTyACHT AODKEH MOCEIIATh 3aHATUA B OeJIOM Xa-
JaTe, 3HATh TEXHUKY 0€30MACHOCTU U IpaBmia padoThl B MUKPOOHONOTHYECKOH J1a-
Hoparopun. Kakaplif CTYOSHT HDODKEH UMETH cBOe padoduee MECTO, OCHAIICHHOE
MHKPOCKOIIOM H HEOOXOAMMBIM O0OpPYAOBAHUEM IS MPUTOTOBICHUS IPENAapaToB.
Pabouee MECTO CTYIEHT DOJDKEH COACPXKATH B UMCTOTE U mopsake. Pabora B MUKDO-
ouonornueckoil nadoparopuu TpeOyeT 0co00ro BHUMAHUS M aKKYpPaTHOCTH. Y4a-
IIMICA CaMOCTOATEIBHO BBINOIHAET J1a0OPATOPHYIO padoTy, MOIYUYEHHBIE PE3YbTa-
TBI 3aHOCHT B pabouyio TeTpamb U 3a 10 MUH. 10 OKOHYAHUA 3aHSTHS 3aILULIACT pa-
00Ty y mpernoaaBaTens.

CaMocTosaTeNnbHas padoTa cTyICHTA, HAMPABJICHHAS HA YIYONeHUE U 3aKpel-
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JICHUE 3HAHUI CTYJEHTA, JOJKHA 3aKIKYATECS B MOATOTOBKE K KAKIOMY 3aHITHUIO
IIYyTEM M3YYEHHUS COOTBETCTBYIOLIMX DPA3JCiIOB YUeOHMKOB U IPaKTUKyMa, He0OXo-
AMMO TAKXKE 3alIOMUHATH JIATHHCKIE HA3BaHUS MUKPOOPTaHU3MOB,

CamocTosaTenbHas padoTa CTYOSHTOB IIPEAINIOIaraeT IONB30BaHHE YueOHO-
METOAUYECKUMU MaTepHalaMi, PEKOMEHAOBAHHBIMU KaK CIIUCOK OCHOBHOM, AOMOJI-
HUTEIBHOM JTUTEPATYPhI U JNIEKTPOHHBIX PeCypcoB

10.1. Buan! # popMbl OTPAdOTKH NPONYIIEHHBIX 3aHATHI

CTyneHT, NpONyCTUBIINMA 3aHATHS 00s3aH OTPadoTaTk UX B TEYEHHUE JBYX
HEIENb MOCAE MPOMyCKa MO JOTOBOPEHHOCTH € IPENOJABATENeM U J1ab0paHTOM,
TPeAOCTABIAONIIMM CTYASHTY KYJIbTYPbl MUKPOOPTAHU3MOB, PEAKTHBBI U MATEPUAITEI
a5 oTpadoTku. [locne oTpaboTku pe3yibTaTel NPEIBABISIOTCA ASKYPHOMY MIPEno-
NaBaTENI0, KOTOPBIM MPOBOIUT 3ALIUTY OTPAOOTAHHOTQ 3aHATHS CTYACHTOM. 3aHATHE
cunTaeTces oTpaboTaHHBIM, €CJId B Padoueii TeTpaau CTyIeHTa CTOUT NOAIMCH IIpe-
nojaBaresis, nata oTpaboTKky, a B JKypHane no oTpadoTKe 3aHsITHH clenaHa COoT-
BECTBYIOIIAA 3aIMCh CTYNEHTOM, OTPa0aTHIBAOLIMM 3aHATHE, UMEIOTCS IOAMHCH
IIPOBEPHUBILErO OTpadoTaHHOE mpenogaBateis W J1adopaHTta kadeapel. [Ipu HEBO3-
MOKHOCTH OTpad0TaTh 3aHATHE B YueOHOH 1a00paTopyuu MpenoaaBpareib MOXET Tpe-
6oBaTh y CTYAEHTA KOHCIIEKT IO MPOMYLLEHHOI TEME.

11. MeToau4YecKHe peKOMEHAAIUH NPenoaaBaTe/ M Mo OpraHu3auui o0y4eHus
no AHCUHILIHHE

Heo0X0a1uMo HEYKOCHUTENBHO TPEOOBATL OT CTYICHTOB COOMIOACHUS MPaBUI
TEXHHKHU O€30MacHOCTH NMpH padoTe ¢ MUKpoopraHusMamu. [Ipu nposeaenuu nado-
PATOPHOroO IpakTUKyMa HEOOXOAMMO AECNUTE FPYNNY CTYACHTOB HA MOATPYIIMEL,
YTOOBI YMCJIO CTYIEHTOB Ha IIPernoJaBareis He nperbimano 10-12 yen. B npoTuBHOM
ciiyyae 00ecreduTh 0€30NacHOCTh CTY/ICHTOB M KAYECTRBO BHITTONHAESMOM UMHU paboTh
BECbMa 3aTpyIHUTENbHO. [Ipu IpoBEACHHH MUKPOOMOIOTHYECKHX MOCEBOB IIOI-
rpymna ACIUTCS Ha Opurajel no 2-3 4enoBeka. 3aluura JadopaTopHoi paloThl MO-
pasyMeBaeT MpEeacTaRICHHE MpernogaBareiao oGopMIeHHON pabouei TeTpaiM, NMpu-
TOTORJICHHBIX MPENapaToB U ¢cMocoOHOCTE YYAIETOCsl OTBETUTh HA BOTIPOCHL MO TEME
paboTel. )i IIAHOMEPHOTO OCBOCHMS OUCLMIIMHBI LENCCO0OPa3HO KaKIOE 3aHs-
THE 3a7aBaTh A1 CAMOCTOATENBHOTO U3YUYEHUS! KOHKPETHBIE Pa3IeNbl 10 YUEOHUKY U
MPaKTUKYMy B COOTBETCTBUU ¢ M3ydacMoi TeMoi. JKenaTenbHO MCMONB30BATH MO/-
XOASLUME O/ BBICLIEH IIKOJBI SJIEMEHTEl CYTTECTONEANYSCKON yueOHOM CHCTEMBI U
TIPY BO3MOYKHOCTHU - MOJENb «TMOTPY>KEHUS B MPEAMET», YTQ HECOMHEHHO, OONETYUT
VYALIMUMCA 3alIOMEHAHKE O0bIoro odbemMa HHPOPMALITH.

YCTHBIE ONPOCH! IPOBOAATCA ¢ HCMQIB30BAHUEM NMPUHIIMIIOB UHTEPAKTUBHOIO
OOyYEHHS.

12 Oco0eHHOCTH peajH3alHH JHCHHIUTHHDI 4151 HHBAJIHI0B H JIHI ¢
OrpAaHHYEHHbIMH BO3MOKHOCTSIMH 3A0POBbS

TTpotheccopeko-nesarornueckuii CocTaB 3HAKOMUTCS ¢ TICHX0JI0rohu3nonori-
YECKHMHW 0COBEHHOCTAMH 00yHaroIMXcs WHBANHWIOR W JIWIL ¢ OTPAHWYEHHBIMH BO3-
MOKHOCTSIMU 3/0POBbsl, HHAUBUAYJbHBIMU [IpOrpaMmaMu peabuamTauuu MHBAIU-
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n0oB (Ipu Hanuuuu). TIpu HeOOXOMAUMOCTH OCYIIECTRISIETCS NOMOJHUTEIBHAS MOM-
ACP/KKa MPEIOAABAHUA IICMXOJIOTAMU, COLUMATBHBIMU PaOOTHUKAMM, MPOLICIIIUMHU
IIOArOTOBKY aCCUCTEHTAMHU.

B COOTBETCTBUH ¢ METOOMYECKUMH PEKOMEHAAUMsAMU MuHoOpHayku PO B
Kypce MpeanoaracTcs UCIONb30BaTh COIMATBHO-AKTUBHBIE U PEQPIECKCUBHBIE METO-
abl O0YYEHHS, TEXHOJOTHU COLMOKYIBTYPHON peabuinTauuu ¢ UENb0 OKa3aHUs MO-
MOLLM B YCTAHOBJICHHH NTOJIHOLECHHBIX MEKITUYHOCTHBIX OTHOIICHUH ¢ OPYTHUMH CTY-
ACHTaMH, CO3JaHUM KOMQOPTHOTO TCHUXMIOTMUYECKOTQ KJIUMATa B CTYIACHUYECKOH
rpyane. Ilogbop M pa3padoTka y4eOHBIX MaTepPHAIOB IIPOM3BOISTCA € YUETOM
NPeAOCTABICHN MaTepUaia B pa3auuHbiX QopMax; ayIuajibHON, BU3YalbHOMH, ¢ HC-
IIOJIB30BAHUEM CMICLUATBHBIX TEXHHUYCCKUX CPEICTB M UHPOPMALMOHHBIX CHCTEM.

CormacHo TpeOoBaHUAM, YCTaHOBIEHHEIM MUHOOpHayku PoccuM kK nmopsiaky
peanu3anuMy 00pa30BaTECIBHON ACATENBHOCTH B OTHOLICHWM WHBAIMAOB U JIUL €
OB3, He00X0IUMO UMETH B BUAY, YTO:

1. MHBAIMABI U Javua ¢ OB3 no 3peHHI0 UMEIOT MPaBO MPHCYTCTBO-

BATh HA 3aHATUAX BMECTE C ACCUCTEHTOM, OKA3BIBAIOIIUM O0YYarOUIEMYCs HE-

00XOIUMYIO ITOMOILB,

2. uHBWMAL ¥ uua ¢ OB3 no cnyxy UMEIOT MPaBo Ha UCMOIB30Ba-

HHUE 3BYKOYCHJIMBAIOLICH annapaTypel.

[Ipy IpPOBEOCHHH NMPOMEKYTOUHOM aTTECTALMK MO JUCLMILIMHE 00CCIIeuHBa-
eTCs COOTIOIEHUE CNEAYIOLIUX O0IINX TPEOOBAHUI:

. MPOBEACHHE ATTECTAUMU Ui HMHBAIMAOB B OJHOH ayIMTOPUH

COBMECTHO ¢ OOYYAKIIMMUCA, HE SIBASIOUIMMUCI MHBATUIAMM, €CAM 3TO HE

CO34ACT TPYAHOCTEH IS MHBAIMAOB U MHBEIX OO0YUYAKOILIUXCA MPU MPOMEXKY-

TOYHOU aTTECTALIHUHU,

. NPUCYTCTBUE B ayIUTOPUU ACCUCTEHTA (ACCHCTEHTOB), OKA3bIBa-

IOLIET0 OOYYAKIIMMCS HHBAIHAAM HEOOXOAUMYH) TEXHHUYECKYH) MOMOUIB ¢

YYETOM MX HHIUBUIYAJIBHBIX OCOOECHHOCTEH (3aHATE padouee MECTO, IepeIBU-

rartbCs, IPOUYATATE H OPOPMUTE 3aJaHUE, OOILATECA € IK3AMEHATOPOM );

. MOJIb30BAHUE HEOOXOAUMBIMU O0YYAIOUIMMCS HHBAIHIAM TEXHU-

YECKMMH CPEACTBAMHU NPU IIPOXOXKACHUH TIPOMEKYTOUHOM aTTECTALIUU € YUe-

TOM UX HHIHBHIYANBHBIX OCOOCHHOCTEI;

* obecneyeHne BO3MOXKHOCTH OCCIPENATCTBEHHOTO AOCTyIa 00y-

YAKIUXXCS UHBAIUIOB B ayAUTOPUU, TYAJICTHRIE U APYTUE MOMEUICHYS, 4 TaK-

K€ UX IpeOBIBAHUSA B YKA3aHHBIX TOMELUCHUSX.

[10 TMCBEMEHHOMY 3asBJICHUIO O0YYAIOIIEroCs MHBAINAA TIPOAOIIKUTEIBHOCTD
TIPOXOKAEHUST HMCTIBITAaHUA TMPOMEKYTOYHOM arTtecTalud (3a4eTa.) 00ydYaroLuMCs
HHBATAIOM MOXKET OBITH YBEIMUYEHA MO OTHOLUICHUK) K YCTAHOBIICHHOHN MPOIOIKH-
TENBHOCTH €r0 CAAYH:

. MPOACKUTENLHOCTE CAAYH MCHBITAHUSA, MPOBOIMMOTO B IIHChH-
MEHHOH (opMe, - He Oonee ueM Ha 90 MUHYT,
. MPOAOIHKUTENBHOCTH TTOITOTOBKH 00YYAIOIIETOCS K OTBETY, TIPO-

BOAMMOM B YCTHOH dopme, - He Honee ueM Ha 20 MUHYT,
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B 3aBHCHMOCTH OT WHIMBHUIAYANBHBIX OCOO€HHOCTEH, o0yuaromuxcs ¢ OB3
YHHBEPCHTET 00CCIICYNBACT BHIMOJIHEHHE CIIEAYIOIINX TPpeOOBaHU NPU IIPOBEICHUH
aTTeCcTalluu:

a. IS CJICTIBIX:

. 3a0aHMA W UHBIC MATEPHAIBL IJ11 NPOXMKICHUS MPOMEXKYTOUHOM
arTecTalii O(QOPMIISIOTCS B BHAE BJIEKTPOHHOIO JOKYMEHTA, JTOCTYIIHOIO ¢
IIOMOLLBI0 KOMIIBIOTEPA CO CIICUHAIW3MPOBAHHBIM MPOTPAMMHBIM Ofecreye-
HHEM U151 CJIETIBIX, TU00 3aUHTHIBAKITCS ACCUCTEHTOM;

. MACEMEHHBIC 33JaHHUS BBIMOJHAIOTCS O0y4YarOLUMHUCA HA OyMare
penbepHO-TOUEHHBIM HIpUTOM Bpaiing unu Ha KOMIOBIOTEPE CO CNEIUATU3U-
POBAHHBIM NPOTPAMMHBIM OOECIICYEHUEM AJIA CIIEMBIX, JIMOO HAAUKTOBBIBAKOT-
Cs1 ACCUCTEHTY,

. MpH HEOOXOAUMOCTU OOYUAKUIMMCS MPETOCTABNSETCS KOMIIEKT
IIMCbMEHHBIX MPHUHALIEKHOCTEH U OyMara AJid MUCBEMa PenbePHO-TOUYSUHBIM
wpugToM bpalingd, KOMMOBTEP CO CHELUATU3MPOBAHHBIM MPOrPAMMHEIM
00CCIICYEHHEM IUIA CICIIBIX,

b. g cnaGoBUAAILNX:

. 3a0aHAS U HHBIC MATECPHAIBI IS CAAYM 3a4eTa OQOPMIISIOTCA
YBETHUEHHBIM IIPHPTOM,

. o0ecneyrBaeTcss HHAMBUAYAIEHOE PABHOMEPHOE OCBELICHUE HE
MeHee 300 Tk,

. MpH HEOOXOAUMOCTH O0YYAKIIUMCS MPEIOCTABIIETCS YBEIUYU-
BAKOIICE  YCTPOICTBO, HOOIYCKACTCS  UCIONB30BAHME  YBEIMYHBAIOLINX
YCTPOMUCTB, UMEHOINXCA ¥ 00YUAKOUIMXCS;

C. IUIA TIIYXUX M CIA0OCHBIIALINX, ¢ TSOKEIBIMU HAPYLICHUAMH pe-
B
00eCrIeynBaeTC HAIMYHE 3BYKOYCWIMBAKOLICH anmapatypbl KOJJIEKTUBHOIO

TIOJIb30BAHNS, NPU HEOOXOAUMOCTH OOYYArOIIUMCSI NPEAOCTABILETCS 3BYKOYCUITU-
BAIOLIAA ANIIapaTypa HHAUBUIYAIBHOTO MOJIB30BAHNA,

M0 UX KENAHHUIO UCTIBITAHHS MPOBOAATCS B MUCBMEHHOH QopMe;

d. g nuy ¢ HApYLWEHUSMU OMOPHO-ABUTATENBHOTO anmnapara (Ts-
JKEIIBIMH HAPYILECHUAMH ABUIATEIBHBIX (QYHKUMHA BEPXHHUX KOHEUHOCTEH WIH
OTCYTCTBUEM BEPXHUX KOHEUHOCTEH )

. MACEMEHHBIC 3aJaHHUS BBIMOIHAOTCS 00YyYAOIIUMUCA HA KOMIIb-
I0TEPE CO CIELMATH3HPOBAHHBIM IIPOTPAMMHBIM O0ECTIEYEHUEM WIIM HATUKTO-
BBIBAIOTCA ACCHCTEHTY,

o MO UX >KENaHUIO UCTIBITAHUS NPOBOISTCS B YCTHOM (popMe.

O HEOOXOAUMOCTH 00CCIICUCHUS CICUUAIbHBIX YCIIOBUN IJIs IIPOBEACHUS aT-
TECTALMH O0YYAIOIIUICS A0JIKEH COOOIIUTh MUCEMEHHO HE TIO37HEE, YeM 3a 10 aHeid
A0 Havana arrectauuu. K 3asBICHUK NPUIArakOTCsS JOKYMEHTHI, MOATBEPAKAAROIINE
HAINYKE Yy O0YYaKILIErocs HHANBHAYAIBHBEIX OCOOCHHOCTEH (IIpU OTCYTCTBUM YKa-
3aHHBIX JOKYMEHTOB B OpraHuzaiyu). [Ipu HeoOXoaMMOCTU st O0YYARUMXCS ¢
HHBATHAHOCTBIO IIPOLEAYPA OUCHUBAHUS PE3YIBTATOB O0YUEHHSA MOKET IIPOBOIMTH-
Cs1 B HECKOJIBKO 3TaIloB.
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IIporpammy paspadoraiaun

ct. npen. A.B. CHerupes
«29» mas 2023 .
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PEIHEH3Us
Ha pabo4ylo NporpaMMy JHCLHILIHHDBI

b1.B./IB.04.02 «MukpoOHble OHMOTEXHOJIOTHH OKpY:KaKWWeH cpeasi»
OI1OII BO no nanpasinenuro 19.03.01 buoTtexHonorus HammpapaIeHHOCTh. bruorexHo-
JIOTHsl MUKPOOPraHU3MOB (KBaIA(PUKALIKS BBIMYCKHUKA — OaKamnasp)

Mocunolt Jronmunoil BnamumupoBHoi npodeccopoM Kadeapsl 3KOIOTHHU
PoCCHICKOro rocy1apcTBEHHOIO arpapHoro yHusepcurera — MCXA uM. K. A. Tu-
mupsaszeBa (PTAYV-MCXA um. K. A. Tumupszesa), JOKTOp OHOJIOIMUYECKUX HAYK
(Danee mo TEKCTy PELCH3CHT), IIPOBEICHA PELCH3HMs padoueii mporpaMMbl AUCLIU-
IIAHEL «MUKpOOHBIE OHOTEXHONOTHU OKpyxkawluei cpenel» - GIOC BO no
HanpapiaeHuo 19.03.01 BHOTeXHON0rusA, HANPABJICHHOCTE — BUOTEXHOIOTHUA MUKDO-
opraau3mMoB paspabotaHHoii B ®I'BOY BO «Poccuiickuil rocyaapCTBEHHEIH arpap-
Helf yHUBEpCeUTET — MCXA nMenu K A. Tumupsizera», Ha kadeape MEKPOOHOIOTUN
U UMMYHOJIOTHH (pazpaborunk CHerupes [.B. crapmmii npenoaasaTens Kagenpsl
MHUKPOOHOJOTMHA U UIMMYHOI0THH, Ko310B A.B. 1.0.H DOLEHT 3aBeayromuid xKadea-
PO MHKPOOHOIOIHH ¥ UMMYHOJIOTHH ).

PaccMOTPER NPEOCTABICHHBIE HA PELEH3UK MATCPUAIIBI, PEUCH3CHT NPULLIE
K CJIEOYIOLIMM BBIBOJAM:

1. IIpenssaBacHHas pafodas OporpaMMa AUCUUIUIMHBL «MUKpPOOHBIE OHOTEX-
HOJIOTHM OKPY’KaloILIEH cpelpl» (manee mo Tekcty llporpamma) coomeemcmsyent
TpedoBaHuaM OI'OC o HanpasneHnro 19.03.01 buotexHomorus.

2. TIporpamma codeposcum BCE OCHOBHBIE PA3ICIbl, coomeencmsyen TpedoBa-

HHAM K HOPMATUBHO-METOAHYCCKUM JOKYMCHTAM.

3. Ilpencrapnennas B Ilporpamme axmyaivsHocms y4eOHOH NUCLMIUIMHBL B
pamkax peanusauuu OIIOII BO we nodaescum covmuernuo — TUCIUIUIMHA OTHOCUTCS
K BApMATHBHON 9acTH yUeOHOr0 LMKIA AUCUHUIUIMH 1Mo BEIOOpY - B1.B.JIB.04.02 .

ITpencraBnenHsle B [Iporpamme yeru QUCLIUIUIMHBL coomeencmgyiont Tpedo-
BaHusM OI'OC HampasneHus 19.03.01 buorexHonorus. B coorBercTBuu ¢ IIpo-
rpaMMOii 38 TUCHIUILIMHON « MHUKpPOOHBEIC OMOTEXHOJIOTHE OKPYKAIOIICH Cpeanl» 3a-
KpemieHsl. caenyromue xommnereHuuu: I1Koc-1.5; ITKoc-1.6; [TKoc-3.1; TTKo¢-3.2;
[TKoc-3.3

4. NucuuminHa «MukpoOHBIE OHOTEXHOIOTHH OKPYKAOUIEH Cpeab» U npel-
crasieHHad [IporpamMma cnocobug peaiuzosaniv UX B OOBSABICHHBIX TPEOOBAHUAX.

5. Pesyaemamur  00yyenus, TpPEJCTaBIeHHbIE B IIporpaMMe B KaTeTOpHUsIX

3HAaTh, YMCTb, BIIAACTE COOMGENICINGYION! CHC].H/I(I)HKC H COACPKAHHUIO JUCIHUIIJIMHEI H
OCMOHCIMPUDVION BOIMONCHOCHTb NOJIYUCHUA 345BJICHHEBIX PE3YIIBTATOB.

6. O0was TpyaoEMKOCTh OUCUUIUIMHBL «MUKpOOHBIE OUOTEXHOJIOTHU OKpY-
JKAIOLIEH CPe/ib» COCTAB/IACT 2 3aUETHBIX €TUHUIIEI (72 Yaca).

7. MHdopmMaliusg 0 B3aUMOCBSI3U M3Y4YaeMbIX JUCLUIUIMH U BOIIPOCAM UCKIHO-
YeHHs AyOJMPOBAHUS B COACP)KAHMM OUCLUMIUIMH coomgemcmayen NERCTBUTENbHO-
ct. JuctmminHa « MUKPOOHBIE OMOTEXHOJOTHN OKPYKARIIEH CPeIbl» B3aUMOCBSI-
3aHa ¢ gpyrumu gucuuniuHamu OIIOIT BO u YueGHoro miana no HanpapIeHHIO
19.04.01BbHOTEXHONOrUA U BO3MOXKHOCTE NyOJIUPOBAHUS B COAEPIKAHUM OTCYTCTBY-
eT. IIOCKOIBKY OUCLMILIMHA HE MPEeIyCcMaTpUBACT HAJIMUME CHEUMATBHBIX TpeboBa-
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HHUI K BXOJHBIM 3HAHHAM, YMEHMSM U KOMIETEHLMSIM CTYAEHTA, XOTS MOXET sB-
JATBCA NPEIECTBYIOWEH 11 CNEeHUANBHBIX, B TOM YHCIE TPOheCCHOHATBHBIX AUC-
IIUIIMH, HCTIONB3YIOUIMX 3HAHHS B 00NACTH MMKPOOHOJIOTHH B IPoQecCHOHANBHOM
AeATENbHOCTH DakaiaBpa Mo JAHHOMY HAIIPaBJICHUIO IOATOTOBKH.

8. TlpencraBneHHas [TporpaMMa NpeanoNaraeT UCIONb30BAHHE COBPEMEHHBIX

00pa3oBaTENbHBIX TEXHOJOTHH, MCIIOJB3YEMEBIC TIPU Pealu3alul pa3IMUHBIX BHUIOB
yueOHOi paboTel. GopMbl 00pA30BATENIBHEIX TEXHOJIOTHI COOmEemcmeyion Creuu-
prKe TUCLUMIHHBL.

9. IlporpaMMa AMCUMIUIHHBI «MHUKpPOOHBIE OMOTEXHOJNOTMM OKpY’Karomei
CpeIbl» MIPENnoIaracT 3aHsATHS B UHTEPAKTUBHOM (opMe.
10. Buael, cCOOep)KaHUE U TPYIOEMKOCTh CAMOCTOATEIIBHONH paboThl CTYACHTOB,

IpeAcTaBleHHbIe B [IporpamMme, coomeemcemeyvion TpeOOBAHUIM K MOATOTOBKE BEI-
IYCKHUKOB, coaepkamumcs Bo ®I'OC BO nanpaeneHus 19.03.01 buotexHonorus.

11.TIpencraBneHHble U omMcaHHBIE B [IporpamMme (GoOpMEBI mexyryeti OLEHKH
3HaHMI (0TIpoc, kKak B (popMe 0OCYKIACHUS OTACNBHBIX BOMPOCOB, TAK U YYACTHE B
TECTUPOBAHUHU M AyIUTOPHBIX 3aNAHUAX), COOMBEHCINEYION! CICUA(PUKE NUCLUIIIN-
HBl ¥ TPEOOBAHUSM K BBIMYCKHUKAM.

12.  dopma npoMeXyTOYHOIO KOHTPOJIS 3HAHWI CTYACHTOB, MPELYCMOTPEH-
Has IIporpaMMoii, oCyIIeCTBIsAETCA B (POpPME 3aUeTa ¢ OLEHKOH B 3 CeMecTpe, UTO
coomeemcmeyem CTaTyCy OUCLUMIDIMHBL, KakK AUCUUIUIMHBEI BapUATUBHON YacTH
y4yeOHoro nukna — b1.B.JIB.04.02 OI'OC nanpasnenus 19.03.01 buorexHonorus.

13. DopMBI OLCHKH 3HAHWIA, PEACTABICHHEIE B [Iporpamme, coomseemcmasyion
creuu(puKe THCLUIUIMHBI H TPEOOBAHUAM K BBITYCKHUKAM.

14. VueOHOo-MeTOAuYeCKOe 00ECIIEYeHUE AUCLUIUIMHBL IIPEACTABJIEHO. OCHOB-
HOM nuTeparypoii — 4 MUCTOUYHMKA, DOMOJHUTEILHON JUTEpaTypoi — 5 HaMMEHOBa-
HHS, " coomgememayen TpeDOBAHUAM OrocC HarpaB/IeHuUs
19.04.01brnoTexHOIOTHS.

15. MaTepHaIbHO-TEXHUYECKOE OOECNEUEHUE JUCLUIIMHBEL COOTBETCTBYET
crneurupure OUCUUIUIMHBL «MHKPOOHBIE OHOTEXHOJOTMU OKPYKAIOIICH Cpeapl» H
o0ecTieunBaeT UCTIIONB30BAHUE COBPEMEHHBIX 00PA30BATE/IBHEIX, B TOM YHC/IE UHTEP-
AKTHUBHBIX METOIOB OOYUEHHA.

16. MeTOAMUYECKHE PEKOMEHIALNHN CTYAECHTAM U METOAMYECKUE PEKOMEHAAUUI
MpenoJaBaTeNsaM 0 OpraHu3alii 0OYUYEHUS IO TUCIMILIMHE JA0T MPEACTABICHUE O
cneurdure o0ydeHUS N0 TUCUUILIMHE « MUKpPOOHBIE OUOTEXHOJIOTHU OKPY KaKoLeH
CPEIBD».

OBILUNE BLIBOJBI

Ha ocHOBaHMM MPOBEACHHOI PELIEH3UM MOKHO CIENATh 3aKIKUECHUE, YTO Xa-
pakTep, CTPYKTypa U cogep:kanue padodeii mporpaMMbl AMCUMIUIMHEL «MUKPOOHEIE
OroTexHoNornu okpysxkaroueit cpeas» OIIOII BO nmo Hanpaenenuro 19.03.01 buo-
TEXHOJIOTHS, HATIPABIEHHOCTh — BHOTEXHONOTHS MUKPOOPTAHW3MOB ( KBATH(DHKALHS
BBIYCKHHKA — OakayaBp), pa3padoTaHHas ¢T. Ipen. Kaeapbl MHKPOOHQJIOTHH U
umMmyHosoruu, CHerupessiM [I.B, u Ko3noeeiM A.B. 1.0.H TOUEHTOM, 3aBEAYIOILIUM
Kadeapoii MHKPOOHOIOTHH M MMMYHOJOTMM COOTBETCTBYET TpedoBaHuiM ®I'OC
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BO, coBpeMeHHbIM TpeGOBaHHIM 3KOHOMHMKH, PHIHKA TPYIa U TIO3BOJIUT MPH €€ pea-
JTM3aLHH YCTIEMHO 00eCTICYnTh GOPMUPOBAHUE 3aSBICHHBIX KOMIESTEHLMIA.

Peuensent: Mocuna Jlroamuna BnagumuposHa 1.0.H., npodeccop kadeapsr 3xom0-
ruu Poccuiickoro rocygapcteeHHOro arpapHoro yHusepcuteta — MCXA uMm. K. A. Tumu-
pazea (PTAY-MCXA um K. A. Tumupszesa «09» uroHs ZOZSJ
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