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AHHOTAUUS
paboyei NporpaMMbl YUeOHOH AACLUILINHEI
B1.B.JIB.04.01 «3ko0uOTEXHONOTU» Il TMOATOTOBKM JakanaBpoB IO

HanpapiaeHuo 19.03.01 BHOTeXHON0rusA, HANPABJICHHOCTE — BUOTEXHOIOTHUA MUKDO-
OpPTraHU3MOB
Ilenb ocBOGHHUST AUCHUTIHHBI

Lenpro gucuuiiniel 51.B.IB.04.01 «Dxob0norexHonorusy spisercs $op-
MHPOBAHUE Y CTYIEHTOB MPO(PECCHOHANBHBIX KOMIETEHIMM (MHauKaTopsl) [TKoc-
1.5; IIKoe-1.6; TIKoc¢-3.1; [IKoc-3.2; T1Koc-3.3, obecneunBaroyx GopMUpPOBaHUE
npo(PeCCHOHATIBHBIX 3HAHUM, YMEHUI U HABBIKOB B QONACTH OMOTEXHOJOTMU OUYHUCT-
KH CTOYHBIX BOJ, 3arPA3HEHHOTO BO3AYyXa M IIOYBE OT TOKCHKAHTOB Pa3IMYHON MpPH-
pPOABL, OUOTEXHOIOTHUAM YTHIN3ALHN OPTraHUYECKUX OTXOI0B,

3axauu AMCUHNIHHBI:

v M3yUYEHHE SKOOMOTEXHOJIOTHUYECKUX METONOB OYHUCTKU CTOYHEBIX BOZ,
3arpsA3HEHHOTO BO3/yXa W TQUBHL, - U3YUEHHE METOIOB OHOYTU/IM3A-
LMK TBEPABIX U KUIKMX OPTAaHUYECKUX OTXOOOB;
v" (opMHpOBaHHE HABBIKOB BHIOOpA ONTHMATBHBIX METOMOB IS pelile-
HHA MPAKTUYCCKUX 3a0a4 B 00J1aCTH 3KOOMOTEXHOIOTHH,
v' pa3BUTHE YMEHWIl MPOBOJUTL THMOBEIE PACUETHI OCHOBHBIX TMapaMeT-
POB TEXHOJIOTHYECKHUX MPOLUECCOB U 000PYIOBAHUA LA OUYUCTKH CTOU-
HBIX BO/I.
MecTo AUCUHMIIMHBI B Y4eOHOM mpouecce
JUucuUINEA « DKOOHOTEXHOIOTHS) BKIKYECHA B BAPUATUBHYK) YaCcTh EPEYHS
AUCIUIUIHH MO BBIOOPY, hopMUpyeMas YHaCTHUKAMHU 00pa30oBaTEIbHBIX OTHOLICHUH
nepeueHs CI'OC BO. Peanuzauus B JMCUMILIMHE « DKOOUOTEXHONOTUA» TPEOOBAHUI
OI'OC BO, OIIOIT BO OCYIIECTRIAETCS B COOTRBETCTBUU ¢ YUEOHBIM IIJIAHOM IIO
HanpaBiaeHuo 19.03.01 BUOTEXHOIOTHA HANIPABICHHOCTh — BHOTEXHOIOTHS MUKPO-
OpPTraHU3MOB
TpeGoBaHusa K pe3yabTaTaM OCBOCHHS JHCUHUILUIHHBI: B PE3YJbTATe OCBOC-
HHSI AUCUUIUIAHBL (POPMUPYIOTCS CNEAYIOUIME KOMIETEHIMH: (MHAuKaTopsl) [TKoc-
1.5; ITKoc-1.6; ITKoc-3.1; ITKoc¢-3.2; [TKoe¢-3.3
Kpartkoe coaepxaHue JHCUHIIHHBI
ObveMm aucuumivael b1.B.JIB.04.01 «OK0OMOTEXHOIOIMA» COCTABILET 2 3a-

YETHBIX €IMHULIBI, BCEro 72 4vaca, U3 KOTOPEIX 42,25 OCTaBIsICT KOHTAKTHAs padoTa
olyyarlLIerocs ¢ npenogaparesieM (14 4acoB 3aHATHA JIGKLIIMOHHOIO THUIIA, 28 4acoB
IIPAKTHYCCKUE 3aHATHA, 29,75 4acoB COCTABIACT CaMOCTOSTe/IBEHAsA padoTa o0yuaro-
HIerocs (B T.4. BKAKOYAsA 9 4acoB MOATOTOBKH K 3aueTy). Jucimmuiuga b1.B.J[B.04.01
« IKODHOTEXHOJIOTHA» YHTAETCA CTyAeHTaM 4 Kypca OakaiaBpuara HHCTHTYTa ATpo-
ouotexHonoruu PIAY-MCXA um. KA. Tumupssera. 370 ONpaBIaHHO, TaK Kak
CTYIAEHTHI YK€ UMEKT HEOOXOMUMYO AJIs1 OCBOCHHS HOBOTQ MaTepvasia TEOpETHYE-
ckyto 0a3y. CTpykTypa coaep:kanusg yueOHOH AMCUMILIMHBI BKIIOUYACT TAKHE OUIAK-
TUYECKUE €TUHULBI, TEMBIL:



Tema 1. MaciitaObl ¥ ICTOYHUKH QHTPOIIOTE€HHOTO 3aTPA3HEHUS OKPYXKaKoLIeH cpe-
apl. XapakTepHCTHKA XUMUYESCKIX BEILECTB-3arPA3HUTEICH 1 OTX0H0B.

Tema 2. Murpauys 1 TpaHchOpMaLKsl BEUIECTB-3aT PA3HUTENCH B MPUPOIHBIX 3KO-
CHCTEMAX.

TeMbl 3. BO3MOKHOCTH YKOOHOTEXHOJIOTHH IS CHIDKEHUS TEXHONSHHOTO BO3ACH-
CTBH: HA NPHUPOIHBIC 3KOCHCTEMEI.

Tema 4. TeopeTHUYECKHE OCHOBBI YKODHOTEXHOJOTHUECKUX IIPOLIECCOB.

Tema 5. A3poCHEBIe TIPOLIECCHl OUUCTKH BOJBI ¢ UCMOJB30BAHUEM AKTUBHOTO UNa U
OHOIIEHOK, OMOIOTHYSCKUX NMPYIOB, NOJCH GUIBTPALIMH 1 O IOTCHHS.

Tema 6. VaaieHne coearHeHni azota U Gocdhopa U3 CTOUHBIX BOI.

Tema 7. AHadpoOHasg OMOJIOTHYSCKAS OYUCTKA BOJBL.

Tema 8. BUOTEXHOOTHYECKUE MPOLECCHl Ae30A0PUPOBAHUA U YAAUICHUS BPEIHBIX
IpUMECe U3 BO3aAyXa.

Tema 9. buopemenuanun 3arpa3HéHHoi nouskl. [Ipouecce duoaerpagauyu H Ouo-
TpaHchopMaITMH KCEHOOMOTHKOB.

Tema 10. KoMIMOCTHPOBAHHE OPraHHYECKUX OTX0J0B.

Tema 11. AHaspoOHas nepepadoTka OpraHu4YeCKUX OTXOI0B.

O01asa TpyA0eMKOCTh JUCUUIVIHHBI: COCTARIAET 72 4. (2 3a4. €11.).
IIpomMesKYTOUHBIH KOHTPOJIb: MPOBOIUTCS B POpME 3aueTa




1. Ilesin 0CBOGHHS THUCHHILIHHBI

Ienn ocBoOeHHST AHCIHHITHHBI

LHenero mgucuuiuinael b1.B.JAB.04.01 «DkobuotexHomorus» spisercs (gopmu-
pPOBaHUE Y CTYJICHTOB YHUBEPCAIBHBIX U MPOQECCHOHANBHBIX KOMNETSHUUN (MHIM-
karopsl) [IKoc-1.5; TIKoc-1.6; [1IKoc-3.1; T1Koc-3.2; ITKoc-3.3, obecneunBarommx
dopMupoBaHie NPOJeCCUOHATIBHBIX 3HAHUM, YMEHUH U HABBIKOB B 00NacTH OHOTEX-
HOJIOTUM OUUCTKY CTOUHBIX BOJ, 3arps3HEHHOIO BO3AyXa U MOYBHI OT TOKCHKAHTOB
PA3TUYHON MPUPOADL, OHOTEXHOJIOTHAM YTHIH3ALHN OPraHHYECKHX OTXOI0B.

3agaud AMCUHUILITHHbI:

v M3YUEHHE FKOOHOTEXHOMOTHUECKUX METOOB OYUCTKU CTOYHBIX BOI, 3a-
TPA3HEHHOIO BO3JyXa M TMOYBHI, - M3YUEHHE METONOB OMOYTHUIM3ALMU TBEPIBIX U
KHIKHX OPraHUYeCKHUX OTXOOB;

v (OopMHPOBAHHE HABBIKOB BHIOOPA OMTUMAIBHBIX METOAOB IS PEILICHUS
IIPAKTHYCCKUX 33024 B 001aCTH SKOOHOTEXHOJIOTHH,
v PA3BUTHE YMEHUIA TIPOBOAUTE TUIIOBBIE PACUETHI OCHOBHBIX MTAPAMETPOB

TEXHOJIOTMUECKHUX ITPOLIECCOB U 00OPYIOBAHHUS A1 OUMCTKH CTOUHBIX BOJI.
Hucoumumaa b1.B.JIB.04.01 «Dk0o0u0TeXHOIOTUA» TIPU3BAHA OAaTh 3HAHHUS O

METAOIN3ME: AHAYPOOHOM U a3pOOHOM OKUCIEHHM, MpoLeccax OUOCUHTE3a U OUO-
TpaHcpOpMaLMK;, MPUHIMIIAX OHOIHEPTeTHKH; MYyTAX U MEXaHU3Max MpeodpasoBa-
HHSI 3HEPTHH B JKHBBIX CHCTeMax, OHOCHUHTE3€ U OPraHU3AUNH OHOCHHTETUYECKUX
IIPOLIECCOB B KJIETKAX 3YKAPUOT U IPOKAPHOT; BTOPUYHBIX METa00IUTaX MHKPOOpTa-
HU3MOB. O CTPOEHHH U COCTABE FeHOMA MPOKAPHOT U 3YKAPUOT; PEKOMOUHAIIMU Te-
HOB; MOJIEKY/JIAPHOM MHCTPYMEHTAPUU TE€HHOH MHXXCHEPHUH; U3MECHUMBOCTH MHKPO-
OPTraHU3MOB; OCHOBAX CENECKLIMUA MHKPOOPraHU3MOB.

[IpernonaBaHie AUCLUAIUIHHBEL « KOOMOTEXHOJIOTUA» MO3BOJISET HA KOHKPET-
HBIX [TPUMEpPaxX MPOIEMOHCTPUPOBATH CTYICHTAM 3HAYMMOCTb HHTETPALUK OHOIOTH-
YECKHX JUCLHUIUINH, YP(PEKTUBHOCTh H MEPCNEKTUBHOCTE JAHHOrO noaxona. B xoxe
M3Y4YCHUs OHOTEXHONOTHHM CTYIEHTaM MOCTOSHHO MPUXOAUTCA BO3BPALIATHCA K
IpOHIeHHOMY paHee MarepHaty. HakomieHHble CTYIeHTaMU 3HAHUS paccMaTpuBa-
IOTCA TIOJ HOBBIM YIVIOM 3PEHHS, YTO IO3BOJIAET, C OQHOH CTOPOHEI, 3aKPEIUIATDH
IPOHAECHHOE, a ¢ APYroil — cnocoOCTBYET (POPMUPOBAHKIO HAYYHOIO TBOPYECTRA, TAK
KaK CBHAETE/ILCTBYET O TOM, YTO B HAYKE HET HEU3MEHHBIX AOTM M 3aCThIBLINX
dopm. XKusas npupona U3MEHUYMBA U HETIOBTOPUMA, U ISl TOTO, YTOOBI €€ MO3HATh,
HEOOXOIMMO THHAMUUYECKOE Pa3BUTHE BO33PEHUI, METOAOB U MOIXOA0B UCCIEN0BA-
TEJS.



2. MecTo AUCHHIIHHBI B Y4eGHOM Ipouecce

Aucuuninaa « 9KoOMOTEXHOIOTHA» BKIIKOUEHA B BAPHATUBHYIO YaCTh IIePEUHA
AUCLMIUINH MO BLIOOPY PopMHpyeMas YYaCTHUKAMU 00Pa30BaTE/IBHBIX OTHOLICHUH
nepeueHs CI'OC BO. Peanuzauns B JMCUMILIHHE « DKOOUOTEXHOMOTUA» TPEOOBAHUI
OI'OC BO, OIIOIT BO ocylIeCTBAAETCS B COOTBETCTBUU ¢ YUEOHBIM IIIAHOM TI0
HanpapiaeHuo 19.03.01 BHOTeXHON0rusA, HANPABICHHOCTE — BUOTEXHOIOTHA MUKDO-
OpPraHU3MOB

[TpenuecTBYIOIMMHE KypcaMid, Ha KOTOPBIX HEMOCPEICTBEHHO OazupyeTcs
OUCLUIUIMHA « DKOOHOTEXHONOTUA» ABIAKOTCA: «MUKPOOUOIorus», «(OCHOBBI CaHH-
TApHOIl MUKPOOHOIOTUNY, «[IpaKTHUECKUE OCHOBBI TEXHOJOTUM MUKPOOHOIOTHYE-
CKHX MPOH3BOACTRY», « CENbCKOXO3ANCTBEHHAS MUKPOOHOIOTHAY, «OCHOBBI HAYYHBIX
UCC/IeN0BAHUY B OMOTEXHONOTHI»

B xonme u3ydyeHHs OUCUUAIUIMHBI « OCHOBEI MUKPOOHOH OMOTEXHOJOTHU» CTY-
AOCHTaM MOCTOAHHO MPHUXOOUTCS BO3BPALUATHCA K IPONRACHHOMY PaHEe Marcpuany.
HaxomnneHHbIe CTyI€HTaMU 3HAHHMS PacCMATPUBAROTCS TIOA HOBBIM YIJIOM 3PEHUS,
YTO MO3BOJIACT, ¢ OJHOH CTOPOHBI, 3aKPEIUIATh IPOHACHHOE, a ¢ APYyrof — cnocoo-
CTBYET (JOPMUPOBAHUIO HAYYHOTO TBOPUYECTRA, TAK KaK CBUACTEIBCTBYET O TOM, YTO
B HAYKE HET HEM3MEHHBIX JOTM U 3acThIBLIMX (Popm. [IouTH Bee 3aHATUA IPOBOIATCS
B MHTEPAKTHBHOMH (hopMe (padoTa B MaJIBIX Ipynnax, IpPyINnoBOe 00CYXKACHUE).

Ocodennocteio aucuuiivael B1.B.JIB.04.01 «3x00H0TeXHOMOTU» SBIACTCA
M3YUEHHE TEOPETUHUECKUX OCHOB COBPEMEHHOMH MUKPOOHONH OMOTEXHOJOTHH U MpH-
OOPETCHUE TIPAKTUYECKHUX HABBIKOB PabOThl B MUKPOOHONOTHYECKOH U OUOTEXHONO-
THYECKOH 1abopaTopuu.

Juciymiuaa b1.B.JIB.04.01 « DKO0HOTEXHONOIUs» Pealu3yeTcsl Ha PYCCKOM
a3bike ¢ mpumeHeHueM 20 u JOT.

B o0y4ernun ¢ npumeHeHneM 20 U JJOT ucnone3yroTes clieayrolue opraiy-
3aUHOHHBIE (POPMBI yUEeOHON IEATENBHOCTH:

* EKIUA,;

* KOHCYJIbTALU;

» nabopatopHas padoTa;

* CAMOCTOATENIbHAS BHEAYAUTOPHAs padoTa

CoNnpoBOXKICHUE MPEAMETHBIX OUCTAHLIMOHHBIX KYPCOB MOKET OCYIUIECTB-
JATHCA B CIIEAYIOUIMX PEXKUMAX:

* TECTHpPOBaHUE on-line;

* KOHCYJIBTALIUH On-line;

* IPEIOCTABJIEHHE METOINYECKIAX MATEPUAIOB;

* conpoBokaeHue off-line (IIpoBepka TeCTOB, KOHTPOJIBHEIX pad0T, pa3iuyuHbIC
BUJIbI TEKYIIETO KOHTPOJIA U IIPOMEKYTOUHOM aTTeCTALIUM ).



PaGouas mporpamma auctuminesl b1.B.J1B.04.01 «3xo0uoTexHONMOTUS» 115
HHBATHAOB M JIML ¢ OIPaHHYECHHBIMH BO3MOKHOCTSIMH 3I0POBBA pazpadarbiBacTcs
MHAVBUAYAIBHO ¢ YYETOM OCOOCHHOCTEH MCUXO(pU3INUECKOTO Pa3BUTHSA, UHAUBUIY-
ATBHBIX BO3MOYKHOCTEH M COCTOSHHSA 3I0POBbS TAKUX 00YYAFOLIMXCS.

Patouas nporpamma aucunnianHsl b1.B.JIB.04.01 «3koduoTexHomorua» i
WUHBATUAOB M JIMII ¢ OIPAHMUYCHHBIMH BO3MKHOCTAMHU 3A0POBbs pazpadaTeiBacTCs
HHIUBHAYATBHO ¢ YUETOM OCOOEHHOCTEH MCUXODU3UUECKOTO PA3BUTUA, UHAUBUIY-
ATbHBIX BO3MOKHOCTEH M COCTOSIHUSA 3I0POBBS TAKUX 00YYAROLIMXCS,

KOHTpob 3HAHHH CTYASHTOR MPOBOIUTCS B opMe TeKylel U MmpoMeKyTou-
HOH aTTECTallUH.

Tekywias arrecTanus CTYACHTOB — OLCHKA 3HAHUNH M YMEHUI MIPOBOJUTCS I10-
CTOAHHO HA MPAKTHUYECKUX 3aHATHUAX € MOMOLIBKO ONPOCOB, TECTOBBIX 3aAHUM, KOJI-
JIOKBUYMOB, OLIEHKM CaMOCTOSTEIBHON padoThl CTYACHTOB M CPOKOB COAYM BBHITOJ-
HEHHBIX padoT, a TaKke Ha KOHTPOJILHOM HEOETe.

ATTecTanys CTYEHTOB IPOBOAUTCA B (POpPME 3a4eTa 10 JUCLHUIUIHHE.

3. IlepeyeHb MVIAHHPYEMBIX Pe3yJbTaTOB 00Y4YeHHSs M0 TUCLHIIHHE,
COOTHECEHHBIX ¢ MVIAHHPYEMBbIMH Pe3yJbTaTaMH 0CBOEHHS 00Pa30BaTe/IbHOI
NporpaMmbl

V3ydeHne JaHHOW y4eOHONW IMCLMIUIMHBI HAIPaB/ICHO HA (POpPMHUPOBaHHUE Y
00yYaoIIUXCd KOMNETCHUMH, IPEACTABICHHEIX B TAOIULE 1.

4. CTpykTypa H coAep:KRaHHe THCHHITHHBI

4.1 PacnpenejieHHe TPYIOEMKOCTH AHCHUIUVIMHBI MO0 BHAAM paldoT mno
cemMecTpam

OOmas TpyaoEMKOCTE TUCIIUIUIMHEI COCTaBNIAET 2 3a4. ef. (72 4aca), UX pac-
IIpeaeIeHUe no BEaaM padoT ceMecTpaM MPeacTaBlIeHO B TaOIULe 2.
PacnpeneneHue Tpy10€MKOCTH THCHHUILUIHHBI M0 BUAAM padoT Mo cemMecTpam

TpyaoéMKOCTH
Buj y4eGHoi paGoThI yac. B 1.5, MO €€
/ . MecTpam

BCEro 3
O01as TpyA0EMKOCTb MUCIUIUIHHEBI M0 YUEOHOMY ILIaHY 72 72
1. KontakTHas padora: 42,25 42,25
AyanTopHas padora 60,25 60,25
8 MO HUCIe!
aexyu (/1) 14 14
npaxmuyeckue sanusmus (113) 28/4 28
KOHMAKMHASL PAOOMA HO APOMENCYIMOYHOAN KOHMPO1e
(KPA) 0,25 0,25
2. CamocrosareabHas padora (CPC) 29,75 29,75




TpyaoéMKOCTH

o B Toqo “O ce-
Bua y4eOHoili padoTbl yac,
. MecTpam
/BCero 3

PenpooykxmusHaa camocmoamervHds pabomd. PLopriupoed-
HUE U YCBOCHUE COOEPICUHUS KOHCHEKMA Aexyull Ha ba3ze pe-
KOMEHOOBAHHOT 1eKmoposl yueOHoi aumepamypsl, exnovas | 20,75 20,75
UHPOPAIGYUOHHBIE 0OPA30BUMETbHBIC PeCYpChl (31eKMPOH-
HbIe YYeOHUKU, 21eKMPOHHBIC ODUOAUOMER)

[loozomoskd k 3d4emy (KOHMpPO.Ib) 9

Bua npoMe;RyTOYHOr0 KOHTPOJIA: 3auer

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



TpeGoBannsi K pe3y/ibTATAM O0CBOCHHUsI y4eOHOI JHCHUITHHBI

Tadnuua 1

Hnpexe 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
HUs5l 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-

OMOTEXHONOrHH C TIPHMe-
HeHueM LUM(POBLIX cpencTs
W TEXHOJIOTHH

Gmail, Yandex mail,
Zoom, Skype u np.

ITKoc-1.6

JleMOHCTpHpYeT 3HaHHS
no ode 1 MoYBEHHO
MHUKPOOHONIOTHI, TOHMMa-
HHE POJTH MUKPOOHOTHI B
npoteccax nouBoodpazo-
BAHWA W TTOUIEPKAHUH
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

MOUBEHHOMN U CEIbCKOXO-

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
IKOJIOTHYECKOW 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-
TPA3HEHWA OKPYXKaroLeH
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 SKCTIEPHUMEH-
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 HCTOUYHHKH aH-
TPOIIOTEHHOIO 3arps3HEHUs OKpyKa-
IOLEH cpeapl. XapaKTEPUCTUKA XUMHU-
YECKHX BEILIECTB-3arpsa3HUTENIE U OT-
XOJIOB.

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

Temsl 3. BO3BMOKHOCTH 3KOOUOTEXHO-
JIOTHUM [JIA CHIDKEHHS TEXHOIE€HHOIO
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 BOJL.

Tema 7. AHaspo0Has Ouonoruueckas
OYHCTKA BOJDL.

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

Tema 9. buopeMeauaunu 3arpsa3HEH-
HOW moysbl. IIpoueccel Oumonerpana-
MK H OuoTpaHchopMaUUl KCEHOOUO-
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-

el cpebl. XapakTepHCTUKA XUMHYECKUX BEIIECTR-3arPSI3HUTENEH U OTXOIO0B.

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 v TpanchopMaLmst BELICCTB-3arPA3HUTENCH B IPUPOIHBIX
KOCUCTEMAX.

Murpauus BELIECTB, 3ar PA3HAIOLIMX OKPYKAKOLIYIO cpeay. ATMOCqepHEIH Te-
peHoc. Boauas murpauys. Murpanus B IOYBEHHEIX CpefaxX. bUOreHHbBIH NEPEHOC.

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

OOfwm@as XapakTepuCTHKa 3a4ad, PEIIAEMBIX ¢ UCMOIB30BAHUEM 3KOOUOTEXHO-
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. A>po0HBIE MPOLECCH OUUCTKH BOJBI ¢ UCTIONB30BAHUEM AKTUBHOIQ
WIa U OHOILTEHOK, OHONIOrMUECKUX MPYIOB, NOJeH GUIBTPAlMU U OPOLUCHHUS.

Buonornveckuii CoCTaB akTHBHOTO Wia M OUOMNEHKH. OUNCTKA CTOYHBIX BOJ B
A3POTEHKAX. TEXHOJIOTHYECKUE CXEMBI QUUCTKH, KOHCTPYKIUH a3POTEHKOB, CUCTEMBI
a’pallMy B a3pOTEHKAX, Pacy€T a’poTeHKOB. OUMCTKA CTOYHBIX BOA B OHOJIOIHYECKUX
¢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 HUTPUPHUKAUMK: XUMHU3M TIPOLECca, HUTPUPUUUPYIOLIHE OaKTCPHH,
HUTPU(UKALMS ¢ UCTIOIB30BAHAEM AKTUBHOTO Wjia U OMOIIEHKU. [Iponecc neHUT-
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puUKaIMY; XUMU3M MpoLecca, ASHUTPUPUITUPYIOIIUE OaKTepUH, ACHUTPUQUKaLUs
¢ MCMOJB30BAHHEM AaKTHBHOIO Ma W OMOMNEHKU. Y aajeHHe coeauHeHui Qochopa:
notpednenue Gocdopa SuoMaccoi, ocaxkaeHue Gocdaros.

Tema 7. AnaspobHas OHOMOrHUECKas OUMCTKA BOIEI.

Hcnonp30BaHKE aHAYPOOHBIX MTPOLECCOB B OMOJOTHYESCKONH OUHCTKE CTOUHBIX
BOJA. XUMHS ¥ MUKPOOHOIOrHs aHa3pOOHOH QUUCTKU CTOUHON BOJBI. PeakTopel, Hc-
IIOJIB3YEMBIC AJ1 aHASPOOHOH OUYMCTKH CTOYHEBIX BOI,

Tema 8. BHOTEXHOJOrMYECKHE MPOLECCH NE30J0PHUPOBAHUSL U YAAICHUS
BPEOHBIX IPUMEcEHi U3 BO3OyXA.

[TpoLecchl QUUCTKY BO3AyXa ¢ UCIONB30BAHUEM OUO(PUIBTPOB: KOHCTPYKUUH
OHOPUIBTPOB, THIIBI HACAOOK, OOIACTE IPUMEHEHHUS OMOGHIBTPOR, MPEUMYLLIECTBA U
HEAOCTATKH OMO¢MIbTPOB. [IpOLEccs OYMCTKA BO3AyXa ¢ HMCIOJIb30BAaHHEM OHO-
CKpyOOEpOB: KOHCTPYKLHH OHOCKPYOOEpoB, 00acTh MPUMEHEHUs OHOCKPYOOEPOB,
IIPEUMYLUECTBA U HEJOCTATKH OHOCKPYyOOepoB.

Tema 9. BuopeMeauauus 3arps3HéHHON nMouBbl. [Iporieccs Ouoaerpaaauuu U
duoTpancdopManum KCEHOOUOTHKOB.

MukpoOuonoruyeckas TpaHc(opMalus KCEHOOUOTUKOB: OKUCIEHUE, BOCCTA-
HOBJICHHE, JETPagalus, KOHBIOTALKA, JETAIOreHUPOBAHKE.

MUKpPOOPraHu3MbI-ISCTPYKTOPBL. TeXHONOTUH OHOpPEMEIHALIMU MOYBEHHBIX
3KOCUCTEM: OMOCTUMYJIHPOBAHUE U OHOAYTMEHTALIMSL.

Tema 10. KoMnocTrpoBaHHE OPraHUYECKHIX OTXOI0B.

XapaKkTepUCTHKA OPraHNYeCKUX OTXOI0B, YTUWIM3UPYEMBIX KOMIIOCTHPOBAHU-
eM. XMMHU3M MpoLecca KOMIIOCTHPOBAHHA. MHUKPOOPTraHUW3MBI, YUYACTBYHOILIUE B MPO-
IECCe KOMMOCTHPOBaHHA. DakTOpPhl, BAUSIOIIME HA CKOPOCTh a3po0HOTO pasioke-
HHUS OPTaHUYECKUX OTXOIO0B.

Tema 11. AHadpobHasg nepepaboTKa OPraHuYeCKUX OTXO0O0B.

XapaKkTepUCTUKA OPTraHUYECKUX OTXOAOB, YTUIM3UPYEMBIX aHA3POOHBIM
cOpakuBaHreM. XHMH3M M MHKPOOMOIOrHA aHa3poOHOro cOpakuBaHus. DaKTopbl,
BJIMSIIOLINE HA CKOPOCTE QHAYPOOHOIO PasnoXKeHUs OPraHu4eCcKUX OTXOI0B.

4.3 JlekuMH/MpaAKTHYECKHE 3aHATHSA

Tadauua 4
CoaepkaHHe JIeKIHH H NPAKTHYECKHX 3aHATHIH 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 mpH 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-
OMOTEXHOJIOTHH
JUTA CHIDKEHUSA
TEXHOTEHHOTO

BO3JIEVICTBUS HA
IIPUPOIOHEIE 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 OHOXMMHYECKOTQ

OKHCIICHUS

Tema 5. Adpod-
HBIC 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

1 é 1
z : _E 3 S cg)| F g £
= gé_ == ¥z 5: z 5 e B & 4
~— g 5 3 8= & = - = £ @ L Fx
- 28: 2EI§ 2 38| gEz%
2 E R =z = 2 & = g R g2 S
2 = g ZEE8 2§ SE| EeEF
{ | [—% =) =
@ = (-}
i 2 = 5 Z > 8 E
Kon-
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3aIaHusA
B pado-
Yyen TeT-
paau
Cnaiin-
MIpe3eH-
Tema 11. AHas- Tauus,
poOHas nepepa- IPYIIIO-
DOTKa oprafuye- K Bas OUC-
CKUX OI’)I‘XOIIOB oc-1.5; K cf:lm
I13 11. Pacuer MeTaH- mzoc-l.6; 1320}1-
TEHKOB 0c-3.1; TPOJIb 2
MKoc-3.2; | ‘P
MKoe-3 3 BEITIQJI-
’ HEHUA
3aaHus
B pabo-
yeii TeT-
pagu
Tadnuua 5
IlepeyeHb BONPOCOB A1 CAMOCTOSATEIbHOIO H3YYEHHS JHCHHILIHHBI
o . IlepeyeHb paccMATPUBAEMBbIX BOMPOCOB
Nt 1 Ha3BaHHe pa3jena H TeMbl
n/n JJIS CAMOCTOSITE/ILHOT0 H3YHEHHS

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

IMpopaboTka U TOBTOPEHHE JICKIIHOHHOTO
Marepuaria W wMarepuana YyueOHWKOB H
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

ITepedyeHb 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. Bo3MOXKHOCTH «23K0- | [IpopadoTka U MOBTOPEHHE JIEKIHOHHOTO
OHOTEXHOJIOTUA» AJI1 CHIDKEHHS | MaTepHalla U MaTepuaia yueOHUKOB U
TEXHOTCHHOIO BO3MEHCTBUA Ha | yueOHbIX nocoduii [TKoc-1.5; TTKoc-1.6;
IIPUPOIHEIE SKOCHCTEMBI. [TKoc-3.1; [TKoc-3.2; ITKoc¢-3.3

4 | Tema 4. Teopetuueckue OCHOBHI | [IpopadoTKa ¥ NOBTOPEHUE JIEKUHUOHHOTO
YKOOMOTEXHOIOTHUECKHX — MPO- | MaTepHalia U MaTepuaia yueOHUKOB H
IIECCOB. yueOHbIx nocoduii [TKoc-1.5; TTKoc-1.6;

[TKo¢-3.1; [TKo¢-3.2; TTKo¢-3.3

5 |Tema 5. Aspobupie npouecchl | [IpopaboTka u NOBTOPEHUE JIEKLUMOHHOTO
OUMCTKH BOJBI C HMCIONB30BAHH- | MATEpUAIA U MaTepuana Y4eOHUKOB U
€M aKTHBHOIO Wia B OHOILIEHOK, | yueOHBIX mocoduti [TKoc-1.5; [TKoc-1.6;
ouonornveckux mpyaos, nonei | [TKoc-3.1; [TKoc-3.2; TTKoc¢-3.3
(bHUIBTpAlMK U O NOTEHHA.

6 |Tema 6. YpaneHue coeauHeHuii | [IpopadoTka U MOBTOPEHUE JIEKIHOHHOTO
azota M (Pochopa M3 CTOUYHBIX | MATEpHAIA U MaTepUaia yUeOHUKOB U
BO/I. y4eOHBbIX nocoduii [TKoc-1.5; TTKoc-1.6;

[TKoc-3.1; [TKoc-3.2; ITKoc¢-3.3

7 | Tema 7. Anadpobnas Ouonoruye- | [IpopaboTka ¥ IOBTOPEHHE JIGKLIHOHHOIO

CKasl QUUCTKA BOJIBL Marepualia U MaTepuasa y4eOHUKOB U
yueOHbix mocoduii [IKoc-1.5; TIKoc-1.6;
[TKoc¢-3.1; [TKoc-3.2; [TKo¢-3.3

8 |Tema & buorexuonorudeckue | [IpopaboTka ¥ MOBTOPEHHE JICKIIMOHHOTO
IPOLECCHl  AC30J0PUPOBAHUS U | MaTepUaia U MaTepuana Y4YeOHUKOB H
yIOATeHUS BPEOHBIX NMpUMecer u3 | yueOHbix mocodui [IKoc-1.5; TIKoc-1.6;
BO3AyXa. [TKoc-3.1; [TKoc¢-3.2; [TKoc¢-3.3

9 | Tema 9. buopememuauuu 3arpsas- | [Ipopabotka ¥ IOBTOPEHHE JIGKLIHOHHOTO
HEHHOH mouBbl. [Ipouecchl Ou- | MaTepuaia U MaTepuana Y4YEOHUKOB H
oaerpanauuu H Ouorpancdopma- | yueOHeix nocoduit [IKoc-1.5; IIKoc-1.6;
IIMH KCEHOOHOTHKOB. [TKoc-3.1; [TKoc-3.2; ITKoc¢-3.3

10 [ Tema 10. Komnoctupopauue op- | I[IpopaloTka U NOBTOpEHUE JIEKIIMOHHOIO

FaHUYCCKUX OTXOO0B.

MaTepyHalla M Marepuaia y4eOHHUKOB WU
yuedHbIx mocobuit [TKoc-1.5; ITKoc-1.6;
[TKoc-3.1; [TKoc¢-3.2; [TKoc-3.3

11

Tema 11. AHa’poOHas nepepa-
00TKa OPTAHMYECKHX OTXO/0B.

IIpopaloTka U TOBTOPEHHUE JEKIIHMOHHOTO
mMatepuara W wmaTtepuana y4eOHWKOB W
yueOHbix mocoduii [IKoc-1.5; TIKoc-1.6;
[TKoc¢-3.1; [TKoc-3.2; [TKo¢-3.3
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5. OGpa3oBaTebHbIE TEXHOJIOIHH

Tadnuua 6
IIppMeHeHHe AKTHBHBIX H HHTEPAKTHBHBIX 00Pa30BATE/IbHbIX TEXHOJIOTHI
HaumeHoBaHHE HCIOJb3Ye-
Ne n/m Tema u Ppopma 3aHATHS MBIX AKTHBHBIX H HHTEpAK-
THBHBIX  00pa30BaTe/IbHBIX
TEeXHOJIOTH I

Jlekuug-pus3yauszauus ¢ se-
MEHTaMU IIPOOJIEMHOM JIEKIIUU

Jl
B ayl. ¢ MYJIbTUMEINA MPOCK-
Tema 1. Macwtabrl 1 uc-
TOPOM
TOUHUKY aHTPOMONEHHOIO
3arpA3HEHUA OKpY KaroLei 3aHATHE, MOCBALIECHHOE OCBOE-
Cpelbl. XapaKTepUCTHKA m HUK KOHKPETHBIX YMEHUH U
XUMUYECKHX BELICCTB- HABBIKOB 110 MPEIIOKEHHOMY
3arpA3HUTENIEH U OTXOOB. QITOPUTMY.
CP H3yuyeHHue Marepuaia no TeMe
JIEKLIHU
Jlexuus-Busyanu3anys ¢ 3Je-
71 MEHTaMU IIPOOJIEMHOM JIEKIIHU
B ayA. C MYJIBTUMEINA MPOEK-
Tema 2. Murpauus u TOPOM
5 TpaHchopMalys BEIIECTR- 3aHATHE, MOCBAUIEHHOE OCBOE-
3arpsi3HUTENEH B IPUPO- 3 HUK KOHKPETHBIX YMEHUH U
HBIX 3KOCHCTEMAX. HABBIKOB 110 MPEIIOKEHHOMY
AJICOPUTMY.
CPp H3yuyeHHue Marepuaia no TeMe
JIEKIIUU
JleKuug-Bu3yausauus ¢ se-
1 MEHTaMU IIPOOJIEMHOMN JIEKIIMU
B ay/. ¢ MYJIbTUMEIHA MPOEK-
Temsl 3. BO3MOKHOCTH y y P
TOPOM
SKOOMOTEXHOIOTMH IS
3aHsITHE, MOCBAIIEHHOE OCBOE-
3 CHIDKEHHUSA TEXHOTCHHOTO .
. HUIK KOHKPETHBIX YMEHUIN H
BO3/¢cHCTBYS HA npupoa- | [13
HaBBIKOB I10 MPEIIOKEHHOMY
HBIE 3KOCHCTEMBI.
AITOPUTMY.
CP H3yuyeHHue Marepuaiia no TeMe
JIEKIIUU
4 Tema 4. TeopeTnueckue JI Jlexums-BU3yanu3anys ¢ 3je-
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Ne n/m

Tema u Ppopma 3aHATHS

HaumeHoBaHHE HCIOJb3Ye-
MbIX AKTHBHBIX H HHTEpPaK-
THBHBIX  00pa30BaTeJbHbBIX
TEXHOJIOTHii

OCHOBBI SKOOHOTEXHOIOTH-
YECKUX MPOLIECCOB.

MEHTaMU IIPOOJIEMHOM IEKIIHU
B ayA. ¢ MYJBTUMEINA MPOCK-
TOpOM

I13

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

CP

H3yuyeHHue Marepuaia no TeMe
JIEKITHH

Tema 5. AspoOHEBIE Mpo-
LIECCHl OYUCTKU BOJBI € HC-
MOJB30BAHHEM aKTHBHOIO
1A U OHOILIEHOK, OHOJIO-

THYECKHX IIPYIOB, MONeH
(UIBPTPaUH X O NOTECHUSA.

Jlekuug-pu3yauszauus ¢ se-

MEHTaMU IIPOOJIEMHOM JIEKLIUU

B ay1. ¢ MYJIETUMEIUA MPOEK-
TOPOM

I13

3aHsITHE, MOCBAIIEHHOE OCBOE-
HHI KOHKPETHBIX YMEHUI H
HABBIKOB I10 MPEIIOKEHHOMY
ANTOPUTMY.

CP

H3yuyeHHe Marepuaia no TeMe
JIEKITHH

Tema 6. Y nanenue coenu-
HeHui azota v dochopa u3
CTOYHBIX BO.

Jlekuug-Bu3yausauus ¢ se-

MEHTaMU IIPOOJIEMHOM JIEKIIUU

B ayl. ¢ MYJIbTUMEAUA MPOEK-
TOPOM

I13

3aHsITHE, MOCBAIIEHHOE OCBOE-
HHK KOHKPETHBIX YMEHUI H
HABBIKOB I10 MPEIIOKEHHOMY
ANITOPUTMY.

CP

M3yueHue MaTepuana no TeMe
JIEKIIHH, MOATOTOBKA K TECTH-
POBAHUI.

Tema 7. AHaspoOHas Ouo-
JoTWYecKas OYMCTKA BOMBI.

Jlexuus-BUsyau3anys ¢ 3je-

MEHTaMU MIPOOJIEMHOM JIEKIIMU

B ayA. ¢ MYJBTUMEINA MPOEK-
TOPOM
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Ne n/m

Tema u Ppopma 3aHATHS

HaumeHoBaHHE HCIOJb3Ye-
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 U YIOAIEHHAA BPEI-
HBEIX MPUMECEH U3 BO3AyXa.

Jlekuug-pu3yauszauus ¢ se-

MEHTaMU IIPOOJIEMHOM JIEKIIUU

B ayl. ¢ MyJIbTUMEINA MPOCK-
TOPOM

I3

3aHsITHE, MOCBAIIEHHOE OCBOE-
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-Busyanusanys ¢ se-

MEHTaMU MIPOOJIEMHOM JIEKIIMU

B ayA. ¢ MYJIBTUMEINA MPOEK-
TOpOM

I13

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

CP

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

10

Tema 10. Kommoctuposa-
HHE OPraHHYECKUX 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 HCIOJb3Ye-
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 JHCLHUIITHHbI

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

TecToBbIE 3a1aHUS MO THCHHILIHHE
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. UMmMoO0uaIn3anus KJIETOK NPOAYLEHTOR Leleco00pa3Ha B cay4dae, eciid uese-
BOH MPOAYKT:
a) pacCTBOPUM B BO/IE;
0) HEpaCTBOPHUM B BOIE;
B) JIOKAJIM30BaH BHYTPHU KJIETKH,
I') pPaCTBOPUM B CIIUPTE.
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3. DKOHOMHHYECKOE MPEeHMYIIECTBE DHOTEXHOJIOrHYeCKOro Npou3BOACTBA, OCHO-
BAHHOI0 HA HMMMOOH/JIH30BAHHBLIX OHO00BLEKTAX, NMepel TPAIHUHOHHBIM O00y-
CJI0BJIEHO:

a) MEHBIUMMH 3aTPaTaMH TPy,

0) Bonee OCIEBBIM CHIPBEM;

B) MHOIOKPATHBIM HCIMOJIB30BaHIEM DHOOOBEKTA,

I') YCKOPEHHEM MPOU3BOACTBEHHOTO ITPOLIECCa.

4. CymecTBeHHOE H3MEeHEeHHe CTPYKTYPhI BelllecTBa MOA JeiicTBHEM OpraHH3-
MOB

a) OnopemMeauanus

0) KOHBIOTAUHA

B) TpaHcdopManus+

I') MHUHEPAIU3aLH

S. Tpancdopmauuss HETOKCHYHOT0 HJIHM MAJTOTOKCHYHOTIO0 KCEHOOHOTHKA B TOK-
CHYHOe COeJHHeHHe

a) JETOKCHKAUMS

0) n3oMepu3aLys

B) TOKCH{pUKALIHA

r) 00€3BpEIKUBAHKE

6. Crnoco0HOCTHL Pa3/IMYHBIX COeNHHEeHHIl NoABepraThes GHOTpaHchopMaluu

a) OMOAOCTYNMHOCTD

0) OKHUCJIEHUE

B) JETOKCHKALIHS

T) peMeaualms

7. B aHa3poOHBIX YCJI0BHAX KOHCYHBIMH NPOAYKTAMH Jerpajalui MHOTHX KcCe-
HOOHTHKOB SAABJISIIOTCH

a) METaH U YITICKUCTBIN ras+

0) aJKaHBI M YIVICKUCIIBIN ra3

B) BOJOPOJ U YIVIEKUCIBII ra3

I') KACIIOPOA U 3TaH

8. Macca, o0pasyemMoro akTHBHOI0 HJ1a HeOObIIASL, HU3KHE SHEPro3aTparsl Ha
nepeMelnBaHHe, 00PAa3yeTcsi JHEProHOCUTEIb B BUAE OHOrasa B mpouecce

a) aHAYPOOHOMN OUUCTKH CTOUYHBIX BOJ

0) a3poOHOI OUHCTKY CTOYHBIX BOJ

B) OUHCTKH CTOYHBIX BOA B OUOIIPYJax

T') IPUMEHEHNS aIbrOOAKTEPUAIBHOTO COOOILIECTBA

9. EAMHCTBeHHAsl TPYNNa NPOKAPHOTOB, KOTOPbIE OCYIIECTBISIT OKCHI€HHBIH
({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 PACTCHUA

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

a) KpacHbIE

0) IMaTOMOBEIE

B) 3€/ICHBIE

r) Oypeie

11.ba3oBbiii 3j1eMeHT Ouocpepnl, CocCOOHbIN aacoOpOUPOBATH, HEATPAJIH30BATDL
H MHHEpPAJIH30BATh 3arPSI3HEHUsI, BbINMOJIHSAS BAXKHYK POJb B CAMOOYHIIEHHE
JKOCHCTEM OT OPraHHYECKHX OTX0J0B H 0CTATKOB

a) moYyBa

0) Boda

B) aTMOC(epa

I') MUKPOOOLICHO3

12.B 3kocucTeMax peayueHTAMHU SABJISIOTCS

a) pacTeHus

0) 6akTepuu U rpudeI+

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) ImoJist (PUIIBTpally, OUOIIIATO

0) WIOBBIC KapPThI, HIOBBIE IIOILAAKA

B) A3POTEHKH, METAHTEHKU

T') OKCUTEHKH, OMOTEHKH
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16, CnenHanbHO MOATOTOBJIEHHbIE H CIVIAHHPOBAHHBIC 3eMe/IbHBbIE YYaCTKH,
NPEeIHA3ZHAYEHHDbIE AJIs1 OYHCTKH CTOYHBIX BOJ ¢ OJHOBPEMEHHBIM HCIOJIb30BA-
HUEeM /151 BbIPpAIIHBAHHSA TEXHUYECKHX KYJIbTYP PacTeHuii

a) IIOJIA OPOLLEHUA

0) o GrIbTpauUu

B) WIOBBIE TUIOLIAAKA

r) OHOTIPY OBl

17. Cnoco0HOCTL OPraHUu3MOB Pa3BHBATHCA B Cpe/ie ¢ TeM WIH HHBIM COAepKa-
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. BaaronpusiTHLIMH YCJOBHAMH AJIs1 OHozerpagauuid HepTenpoayKToB 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. HauntGosiee TpyaAHO YTHAH3HPYEMBLIMH (ppakuusaMU HepTH AJs1 MHUKpOOpra-
HH3MOB SIBJISIFOTCS

a) CMOJTBI H ac(haJIbTEHBI

0) IpeneNnbHbBIE YIVIEBOJOPOIBI

B) HENIPEAEIBHEIE YITIEBOAOPOIBI

I') LMKJIAYECKHAE YITIEBOAOPOABI

21.B npouecce OHopeMeHALHHU pa3IiBA HEPTH NPEANOYTUTEILHEE BHECEHHE

a) MOHOKYJBTYP MUKPOOPraHU3MOB

0) CMEIIAHHBIX KYJIBTYP MEUKPOOPTaHU3MOB

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) TEPMHUYECKOTO H POTOOKHCIICHUSA+

0) KOJIOHU3ALIUH MUKPOOPTraHU3MaMHU

B) OakTepHAIbHON (PpepMeHTALNH

I') MUKOJIUTHYECKOIO 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, PeICTABISIONIEe
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, CENTUTEHK
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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 NEPEerHHBAaeT H Pa3jaraercsi aHa3IpoOHbIMH
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
BbICOKOKOHLUECHTPHPOBAHHBIX CTOYHBIX BOJ NPH MOBLILICHHBIX TEMIIEPATYypax
a) a3pOTEHK

0) METaHTEHK+

B) CENTHUTEHK

r) Suonpyn

32. O4HCTHBIE CHCTEMbI, COUYETAKIIHE B ce0¢ MPHUMCHEHHE AKTHBHOIO WJa U
OHONIEHKH

a) OMOTECHKH+

0) METaHTEHKH

B) a3POTEHKH

I') CHMOHOTEHKH

33.AKTHBHBIH U NpeACTaBAsAET cobo#

a) XJIONBA, COCTOALLUE U3 YACTUYHO AKTUBHEBIX, YACTHUYHO OTMHPAIOILUAX 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) METAHOIeHE3+

0) OKHUCIICHHE

B) a30T(pHKCALIHS

I') OKCUT€HE3

35.Pa3BHuTHEe NHAHODAKTEPHH, BOAOPOC/Iei, OprOXopecHUYHBIX HHY30pHii, Xa-
pPaKTepHO A4

a) OMOIUICHOK a3pOOHBIX COOPYKEHHN OUHUCTKY +

0) a9POTEHKOB

B) METAHTEHKOB

') CETTTHKOB

36.@opmMupoBaHHe GHOLIEHO3a 00pPacTAHHII HAMHHAETCS ¢ aACOPOUHH HJIH Oca-
JKICHHUSI TBePIbIX YaCTHL H KOJOHH3ALHH KJICTOK
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a) OaKTEpHii, CNOCOOHBIX OOPA30BBIBATE CIU3UCTYIO KANCYIy-+

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 JJUTHHHA COCTOUT M3 MPOAYKTOB MOJTUMEPH3ALHHU, I/Ie OCHOBHBIM
MOHOMEPOM SABJIACTCS

a) KOHU(EPHUIIOBBIH CIMPT+

0) Lemno3a

B) KJIETYATKa

I') Le100103a

39. BHOAOCTYNHOCTD LEJTKNI030COAeP/KALLCTO CYOCTPAaTa NOBBIIIAKOT

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

6) 00paboTkoi (¢HONPHBIMH COCIUMHEHUAMH U TAHMHAMHU

B) Aecyabdypuszanmeit

I') JETaIOr€HHPOBAHHUEM

40. B pesyabTaTe AeATEJBLHOCTH CYJb(PATBOCCTAHABIUBAWIINX OaKTepHil M3
CTOYHBIX BOJA OCAKAANTCH

a) CYNb(UIBI THKETBIX METAINIOBF

0) cynbdhaTel THKEIBIX METAILIOBR

B) CYIB(DUTHI TSKEJBIX METAILTIOB

I') CEPOCOAEPIKaLINE TIENTUIBI

41.bakTepHAbHBIM BHILIEIAYHBAHHEM HA3BIBAIOT

a) PaCTBOPEHHE METAIOB U3 PyA OAKTCPHATBEHBIM OKUCTIEHUEM CYJIBQUIHBIX MUHE-
pasos

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

B) CMOCO0 OUMCTKU CTOYHBIX BOJ OT TSKENIBIX METAITIOB

T') IOJIYUYEHHE LIEN0UYeH ¢ NOMOIIBIK OaKTepHil

42. UckycCTBeHHOE pa3BeleHHe JOKICBbIX YepBeii

a) BEPMHUKYJIBTYpa+

0) ryMupUKaIHS

B) CHJIOCOBAHNE

T') peMeaualus

43. TexHOJIOrHAMH BEPMHKOMIOCTHPOBAHHUS JOCTHIACTCS



a) TpaHc(opMalus PaCTUTENBHBIX OCTATKOB B OHOTYMYC

0) MpoM3BOACTBO OHOACTPAAUPYEMEBIX MOJIUMEPOB

B) MOJIy4YcHUe Ouorasa

I') OYACTKA CTOYHBIX BOJ

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

0) mpou3BoOUTCA a5 odecreueHns PyHIUUUIHOTO AeHCTBUS

B) YTHETAET POCT COPHSKOB

I') 3AIUALIACT KOPHUA OT HEMATOX

45. NHOKY/ 11U KOPHEe# pacTeHHH MHKOPH3HBIMH IpHOAMHU

a) cr1ocoOCTBYET JOCTABKE pacTeHHAM (hocaros

0) crmocoOCTRYET a30T(HHUKCALH

B) CTUMYJIUPYET POCT aKTUHOMHIIETOB

I') ABIIACTCH OENKOBOH IIOAKOPMKOH

46.MuKpoopranusM, NpUMeHsieMblil B Ka4ecTBe HHCEKTONMATONeHa, CHHTE3HPY-
WMl 3K30(epMeHTHI (JIEUHTHHA3BI, XHTHHA3bI, NpPOTea3bl), O-IHIOTOKCHH
0eJIKOBOI MPHPOIbI

a) Bacillus thuringiensis

0) Bacillus subtilis

B) Pseudomonas putida

r) Escherichia coli

47. IIpenapat NpoTHB KOJOPAACKOTO KyKa, NOJYYEHHbIi HAa OCHOBE IHTOMONA-
TOT€HHOI0 AefiTepoMHLIETA

a) OOBepHH

0) HUTparux

B) a30TOAKTEPHH

I') PU30ILIAH

48. IlonoxkutesibHOE BaHsiHHe OakTepuii Pseudomonas, CTHMYJIHPYIOLUHX POCT
PACTEHHI, 3aKJTHYAETCH B

a) CHUHTE3€ Pa3JINYHbIX METAOOIUTOB, MOJIC3HBIX IJI PACTEHUH +

0) ukcaru aTMOCpepHOTO a30Ta

B) POPMHUPOBAHUN MHKOPH3HI

r) popMHpOBaHUY CUMOHO3a

49. Cyxoii npenapaTt a30T(HKCATOPOB, NPUIOTORIEHHBI HA O0CHOBEe KIyOeHb-
KoBBIX OakTepuii poga Rhizobium u npegHa3HayeHHbIH 1/ MOBBILIEHHS YPO-
AKaliHOCTH DODOBBIX

a) OOBepHH

6) HuTparun

B) a30TOOAKTEPHH

T') pU30TIIaH



50./1n51 GHoI0THYECKOH 0YHCTKH BO31yXa NPUMEHSIIOT

a) OuoUNLTPEI, OUOCKPYOOEPEI, OUOPEAKTOPBI C OMBIBAEMBIM CIIOEM

0) 030HATOPBI, YIBTPA(PUONIECTOBEIE TAMIIBL, (QUIBTPEI C AKTUBHBEIM YIJIEM
B) cenaparopel, (PUIBTP-NPECCHI

I') Q3POTEHKH, CCIITUKA

IIpaeuiabhbie oTBeThL 1711 22103104la2al2622a32a42a3B13a23a33a43a4814
a24a34ad44asSelS5a25a35ad45a6al6a206a3tadéa7al?7d27r37a47a8a18628a
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 OKPYIKAFOIIEH CPEIBL.

3. XapakTepUCTHKA XMMUYECKHX BEILECTB-3arPA3HUTENCH U OTXOHOB.

Tema 2. Murpanus U TpaHc(OpMallHs BEUIECTB-3arPA3HUTENEH B IPUPOJHEIX 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: OYMCTKA CTOYHBIX BOJ M BOCCTAHOBJICHHUE BOJHBIX 3KOCHCTEM, OHOpeMena-
LM TI0YBBI, YOAIECHUE 3aIPA3HEHUH 13 BO3AYIUIHBIX [MOTOKOB, YTHIIM3aUUs OpraHuye-
CKIX OTXOIOB.

Tema 4. TeopeTnyeckre OCHOBBI 3KOOHOTEXHOIOTHUECKUX NMPOLECCOB.

SRE NI

2. TepMmoauHamuKka OMOMOTHYECKUX MPOIECCOB.

3. CTEXHOMETPHUUECKUE YPABHEHHUS.

4. KuHetrka OMOXMMHUECKUX MPOIIECCOB,

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

Tema 5. A>poOHbIe MPOUESCCH OYMCTKHA BOABI ¢ HUCIIONB30BAHUEM AKTHBHOIO MJIA H
OMOINEHOK, OUOIOTHYECKUX NMPYAOB, ITONEH PUIIBTPALIUU U OPOLLICHUS,

1. BHOTOrHYECKHA COCTaB AKTUBHOTO WA H OHOIIEHKH.

2. OuHCTKA CTOYHBIX BOJ B @)POTEHKAX: TEXHOJOTHYECKUE CXEMBI QUUCTKHU, KOH-
CTPYKLHW a3pOTEHKOB, CHCTEMBI a3pallii B a3POTEHKAX, PaCUET a3pPOTEHKOB.

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

3arpy3koi, OMoMWIBTPBI C TUIOCKOH 3arpyskoit, morpyxxHeie GHOPUIBETPHI, pacdéT
OHOPUIIBTPOB.
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Tema 6. Y naneHue coenuHeHu azora u Gocdopa U3 CTOYHBIX BOA.

1. [Ipouecc HUTPUDHUKALUMK: XUMHU3M TIPOLIECCa, HUTPUPUUUPYIOLIHE OaKTCPHH,
HUTPU(DUKALMS ¢ HCTIOIB30BAHHEM aKTUBHOTO MIa U OHOMJIEHKHL.

2. [Ipouecc aeHUTPHPHUKALMHA, XHMU3M MIPOLECCa, ICHUTPUPULIHPYIOIIHE OaKTe-
PUH, JCHUTPHUPHKALKA C HCITOJIB30BAHMEM aKTUBHOIO Wila M OUOTIIEHKH.

3. Vnanenue coenuHeHuit Qocdopa: morpedneHue docdopa Ouomaccoit, oca-
kaenue ¢ocdarTos.

Tema 7. AHaspoOHas OHONOTHYECKAS OUUCTKA BOJE.

1. Hcnonbp30BaHHE aHAIPOOHBIX IIPOLECCOB B OMOIIOTHYESCKONH OUYUCTKE CTOUHBIX
BOA.

2. XUMHA 1 MUKPOOHOJIOTHS aHA3POOHOH OUMCTKH CTOYHOM BOJBI.

3. Peakrtopsbl, HCNOIB3YEMBIE I/ aHAIPOOHON OUUCTKH CTOUHBIX BOL.

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

1. Ilpoueccel OYHCTKH BO3AYXA C HUCIOIB30BAHUEM OUOPUIBETPOB. KOHCTPYKLIUH
OHOPUIBTPOB, THIIBI HACAOOK, OOIACTE IPUMEHEHHUS OMOGHIBTPOR, MPEUMYLLIECTBA U
HEIOCTATKH OUO(UIIETPOB.

2. [IpoLeccsl OUMCTKHA BO3OyXa C HCMOIB30BAHUEM OHOCKPYOOCpPOB. KOHCTPYK-
IMH OHOCKpYOOepoB, 001acTh IPpHMEHEHU OUOCKPYDOOEpOB, IIPEeUMYILECCTBA H HEIO-
CTaTKH OHOCKPYOOEPOB.

Tema 9. buopemeauanus 3arpa3HEHHOH nmouBbl. [Ipouecce Ouoaerpagauuu U OHO-
TpaHcopMaIii KCEHOOHOTHKOB.

1. Mukpobuonoruueckas TpaHcdopMauus KCCHOOHOTHKOB: OKHCICHHE, BOCCTa-
HOBJICHUE, JETPajallis, KOHBIOTrallksl, IEraJoreHUPOBaHuE,

2. MuKpoOpraHH3MbI-JECTPYKTOPBL.

3. TexHomoruu OGuopeMeIUaluy MOYBEHHBIX SKOCUCTEM: OHOCTUMYJIMPOBAHHE H
OroayrMeHTarts.

Tema 10. KomnocTHpoBaHHE OpraHHYeCKUAX OTXOI0B.

1. XapakTePUCTHKA OPraHuYeCKUX OTXOI0B, YTUIM3HUPYEMBIX KOMIOCTUPOBAHU-
eM.

2. XHUMH3M TIPOLECCA KOMITOCTHPOBAHMUSL.

3. MUKpOOpraHu3Mbl, Y4aCTBYIOLIHE B IPOLECCE KOMIIOCTHPOBAHHUA.

4. @akTOpPEI, BIUAIIHUE HA CKOPOCTh a3POOHOI0 Pa3IOKEHUs] OPraHUYeCKUX OT-
XOMO0B.

Tema 11. Araspobnas nepepaboTka OPraHuuUeCKUX OTXO0B.

1. XapakTEpPUCTHUKA OPraHu4ecKUX OTXOA0B, 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 COOPYKEHHH OMOJIOTMYECKON OYMCTKH CTOYHBIX BOI: COOpYIKe-
HHsI OMOIOTUUYECKON OUUCTKH CTOYHBIX BOJ, AKTUBHBINA M1 a3pOOHON OUMCTKU CTOY-
HBIX BOJ, OMOIUICHKH a>pOOHBIX COOPYKEHHI 1 O1o0OpacTaHusl.

2. DKOCHCTEMBI DOJIOT.

3. TlpuHUMNBI U TOOXOABI 4JIA OYMCTKU ra30-BO3AYIIHBIX BBIOPOCOB. THIEI O1O-
KaTaJIM3aTOPOB U AMIapaToB Ul JAHHBIX MPOLIECCOB.

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

5. IIpouecchl OUHCTKY CTOUHBIX BOA. KauecTBO BOABI U METOIBI OUUCTKU

6. DbuopeMenuanus OKPY)KAIOWIEH Cpedpl: OMOJETpajalusa THKEIBIX METALIOB,
OUMCTKA 0T HE(TH U HEPTENMPOAYKTOBR, OHOpeMearalus aTMocphepsl

7. buomnpemapartbl, MCIOJNB3YEMBIE NPUH OMOPEMEAMALUN OKPYXKAKLIEH Cpelsl:
xapakrepuctuka duonpenaparos MUKPO3HM (TM); xapaxtepuctika Ononpenapa-
Ta « SKOITAJWH».

8. buoynodopeHus: XapaKTepHUCTUKA, MPUHLMIIB OJYYEHUS U IPUMEHEHUS

9.  buorepObuuyabl NPUHIUIIEI MOAYYEHUS U NPUMEHEHUS

10. KonnvecTBEHHBIH OMOMOHHUTOPUHT TEXHOTEHHOTO 3arpA3HEHUSA OKPYIKAIOLICH
CpEIBl.

11. OueHKa 5KOMOTHUECKO PE3yIbTATUBHOCTH, OCHOBHBIC JTAIIBL.

12. Kputepuu NpPOCKTHPOBAHHS OUOTEXHONOTHYECKUX MPOLECCOB QUUCTKHU. AK-
TUBHBIH W — COCTABIISIOIINE H XUMU3M JECHCTBUS.

13. AHTponoreHHele pakToOpbl 3arpA3HEHUS.

14. Ponb MHKPOOPraHM3MOB B HM3MEHEHUM MOABUKHOCTH U KOHLEHTPHUPOBAHUH
METAJUIOB B IPHPOIHBIX CPEAaX.

15. Mukpoduonoruueckas TpaHcpopMaius METAVIOB

16. HeoO0xoauMOCTh BO3HHKHOBEHHS OMOTEXHOIOTMH KaK HAYKH U €€ MECTO B CH-
CTEME HayK O KU3HU Ha 3eMIIe.

17. MHKpOOpraHu3Mbl Kak BKHEHIIIHE KOMIOHEHTE OHOC(epBL.

18. OcHOBHbIC OHOIIOJIMMEPHI MPOKAPHUOT: OCIKH, MOJIUCcAXapuabl, JAMUIOEL. Y4a-
CTHE OUOMOIMMEPOB B MEKKIETOUHBIX PETYALUAX.

19. TpagruMOHHBIC BHOBI CHIPBS U IIEPCIEKTUBHBIE 1J11 OUOTEXHWIOTUH cyOCTpa-
Tol. [TpUHIMNBL AEHCTBUA U KOHCTPYKLIUU OUOPEAKTOPORB: JTaJOopaTOpHBIE, MUNQTHBIE
U IIPOMBILLIIEHHBIE OHOPEAKTOPBI.

20. Cnoco0bl KyNbTUBHPOBAHUSA: IEPUOIUYECKOE, HETIPEPLIBHOE, MOBEPXHOCTHOE,
r1yOHHHOE, TBepAo(hasHoe. TeXHONIOrHs OUOCHHTE3a aMHHOKUCIIOT, AHTUOUOTUKOB.

21. OO0luxe NPUHUHXILI MOJIYYSHUA MPOAYKTOB OMOTEXHOJOIHH ¢ HCIIONB30BAHUEM
MHKPOOPraHU3MOB.



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

23. Hcnonp3oBaHKEe MUKPOOPraHU3MOB B KAUECTBE KOHTPOJIA 3arPsisHEHMIA.

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

25. OcHOBHBIC (PHU3MOJIOTHUECKH H CTPYKTYPHBIE MPYNIEI MOUYBEHHBIX MUKPOOpra-
HH3MOB.

26. IlpeameT u 3ama4y¥l NPUPOAOCOXPAHHBIX OHOTEXHOIOrUH. CBSA3b € OPYTUMU
(pyHAaMEHTATBHBIMU HAYKaMH U MPUKJIATHBIMH OTPACIIIMHU,

27. IlpeumymecTBa OHOTEXHOJIOTHYECKMX MPOLECCOB M TEPCHEKTUBBI PA3BUTHUA
OCHOBHBIX HaIpaBICHUI NPUPOIOOXPAHHBIX OUOTEXHOIOIHUI.

28. XapakTepuCTHKa OOBEKTOB OMOTEXHOIOIHUH.

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

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 OUYMCTKYM ra30BO3AYLUHEIX BHIOPOCOB H
X 3PPEKTUBHOCTD.

33. OcHOBHBIE MOKa3aTeNM 3arpA3HCHHOCTH CTOUYHBIX BOA. llenb, HOpMaTHBEI
OUYHCTKH CTOYHBIX BOJ, OCHOBHBIC TPYNIBl OPraHU3MOB M HX POJb B MpOLEccax
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. AHaypoOHBIC NPOLECCH OUUCTKH CTOYHBIX BOI.

37. XapakTepUCTHKA U COCTAB MUKPOOUOTHI aKTUBHOIO WA U OUOIMJIEHKH.

38. Cnocodbl yTHIM3aLMK aKTHBHOTO WITA.

39. buometaHoreHes. TUNBI U YCTPOHCTBO METAHOTEHKOB.

40. Pa3zpaboTka 3KOIOTHYECKH O€30MacHBIX TEXHOJOTHI YTHIM3ALUs ITPOMBILI-
JIEHHBIX, CENBCKOXO3ANCTBEHHBIX H OBITOBBIX OTXO/0B.

41. DKOIOrHYecKas poJib OMOAEIPATALNHN TBEPABIX OPTAHUUYECKHUX OTXOLO0B

42. BHOKOHBEpPCHSA JUTHOLE/UIIONO3HBIX MATEPUAIOB U €€ MIPUPOIOOXPaHHas Polb
18. TTonyueHHe SKOJOTUYECKU YUCTOH SHEPTUH.

43. BHMOTEXHOIOTHA MOJAYYEHHA dTaHOJIA KAK TOILIMBA

44, TIpou3BOACTBO KUAKOrO OHOTOILIUBA (OYTaHOT, OMOAU3ENE)

45. BHOTeXHOJIOTUs NMONy4YeHus frorasa

46. BHMOTEXHOIOTHA MOJYYEHHA BOOOPOAA — TOIJIMBA Oy AYILIEro

47. 3K0a0ro-OMOTEXHONOTHYECKIE aJIbTEPHATUREI B IECHOM X03s1HcTBe. [lepenek-
TUBBI HCMOJIB30BAHHUA TEHETHUECKUX METOIOB B PA3BUTHH JIECHOTO XO34HCTRA.
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48. buonpenapatsl 111 TUKBHIALNY HEPTSIHEIX 3arPSIBHEHUI.

49, TlpuHUMNBI 1 BUABI KOMIIOCTHPOBAHUA

50. OcHOBHBIE TPUHLUMINBI MUKPOOHOH TpaHcdopMauuu KceHoOHOTUKOB., Hoeii-
IIME METOABI JErpajaliii KCEHOOHOTUKOB.

51. buopeMmenuauus 3arpsa3HEHHBIX IIOUB M I'PYHTOB: OnopeMeauauys in situ, ouo-
peMenuanus ex situ.

52. AJIbTepHATHBHBIE IIYTH PA3BUTHA CEIBCKOXO3SHCTBEHHOTO IIPOM3BOACTBA HA
OCHOBE OHOTEXHOJIOTUH

53. MOJeKyASpHO-TeHETHUYECKUE METOIBI [UISl TIOJTYUCHHUS TIPETIapaToB CelIbCKOXO0-
3ICTBEHHOIO HA3HAYEHU

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

55. buometamnypruveckrie TeXHOIOTUU

56. TexHOIOrHM MOJYYEHHS JKOJOTHUECKH O€30MacHbIX OHOIUIACTHKOB, OHOAC-
TpauPYEMBIX MIEHOK H 000JI0UEK

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

58. VYnakoBka, moggaromasca OHOXMMHYSCKOMY pacnaigy

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 TEKYIIETo KOHTPOJISA YCNEBAEMOCTH

OueHKa 3HaHUH CTYACHTOB IIPOBOAUTCA TI0 CIIECAYIOLIMM KPUTEPHSIM:

Cryaenty 3ader no aucunmiinHe b1.B.[B.04.01 «DxoGHoTeXHOIOTHS»
CTABUTCS, €C/IH:

1. 3HaHHA CTYASHTA OTIIHYAIOTCA [TyOUHON U COAEPKATEIBHOCTBIO, UM JaeTCs
TIOJIHBIH KMCYepNBIBAKOLIMI OTBET, KaKk HA OCHOBHBIE BOIPOCH, TaK U HA JAOMNOIHHU-
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 METOAOB OPraHU3ALMHU MPOLIECCa UCCIEIOBAHUSA B ICHXOIOTHH.

Cryaenry 3aver no gucuuniaude b1.B.JIB.04.01 «9x00H0TeXHOI0THS» He
CTABUTCH, €C/IN:

1. 3HaHUS CTYICHTA HE OTIMYAIOTCA TIYOWHONH W COACPXKATENBHOCTHIO, UM
HE JAETCs IOJIHBIM MCYEPNBIBAKIINY OTBET, KAK HA OCHOBHBLIE BOMPOCHI, TAK U Ha
OOTIOJTHUTE/IBHBIE
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4 CTYACHT U3J1aracT OTBCTHI HCYBCPCHHO, MATCPHUAJI HCOCMEBICJICH,

o OOHAPYKEHO He3HAHUE VJIM HEMOHUMAHHUE CTYJIEHTOM KOHTPOJIBHEIX BO-
TIIPOCOB;
» JOTIYCKAKOTCS CYIIECTBEHHBIE OIIMOKH TIPYU U3JI0KEHHH OTBETOB HA BO-

IIPOCEI, KOTOPBIC CTYIACHT HC MOXKCT HCIIPABHTDL CaMOCTOATCIIEHO.

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

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 : anekTpoHHEBIH // 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-¢ usm., nepepad. u gon. — Mockea . M3paTenscTBO
FOpaiit, 2023. — 427 ¢. — (Bbicuiee o6pasopanue). — ISBN 978-5-534-17580-
6. — TekcT : anexkTpoHHbIN // ObpaszoparensHas miaardgopma FOpaiit [cafit]. —
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 : Jlaws, 2023. — 196 ¢. — ISBN 978-5-507-46103-5. — Tekcr :
WICKTPOHHBIH //  JlaHb © 2IEKTpOHHO-OmONUoTe4yHas cucreMa. — URL:
https://e.lanbook.com/book/297662

7.2 J1ono/IHUTe/IbHASL JIHTEpaTypa

1. buoTexHomOrHA : yUeOHMK M IPaKTUKYM I8 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 // OOpazoBarenbHas miathopma HOpaiit [cafiT].
— URL: https://urait.rw/bcode/497604

2. Yeunna, O.H. OO6mas OuotexHonorus . ydeOHOE MOCOOME AJd BY30B/
O. H. Yeunna. — 3-¢ m3n., nepepad. u jpon. — Mocksa . HUsnatensctso FOpaiit,
2022, — 266 ¢. — (Bricwee odpazosanue). — [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  m1a By3oB/  JI B. AHTuUMOBA,
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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 : 3nekTpoHHBLA // 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-
HaJIbHOE OOpaszoBaHue). — ISBN 978-5-534-14275-4, — Tekct . 3N€KTPOHHBIHN //
ObpazoBarenbHas mwiardopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/494504

5. OpraHuzauuss OHOTEXHONOTHYECKOrO IMPOU3BOJCTRA: y4yeOHOe mocodue 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. — Texcr : 3aeKTpoHHHII // O0pasoBaTtenrsHas mnardopma
IOpaiit [caiiT]. — URL: https://urait.ru/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 MUKPOOUOJOTHUECKOI 1adopaTopun, yKa-
3aHMA TIpernogaBarTeiei U 1abopanToB Kadeapel.

2. Pabouas teTpans i 1ad0paTOpHBIX 3aHATUI no qucuuniaude b1.B.J1B.04.01
«DxrobuoTexHonorus». M.: Llentp onepatuBHoii noaurpaguu PIAY-MCXA
umeHu KA. Tumupsasesa, 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(POPMANHOHHO-TETEKOMMYHHKAUHOHHOI1 ceTH
«HTEepHET», HEOOXOAHMBIX AJIsl OCBOCHHS JUCLHHIIHHbI

1. DnexkTpoHHO-OnubnuoTeuHas cucrema Jlane,_http://e lanbook cony/ Hoctyn He
OrpaHUYEH.

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

HoCTyn HE OrpaHUYEH

DnextpoHHas OudnuoTexa PI'B https://search.rsl.nw/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.tu 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. IlonHotekceToBas 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 A1a
OCYLLIECTBJICHHUS] 00Pa30BATEILHOIO NPOLECCa N0 AUCHUILIHHE
«IKOOHOTEXHOJIOr Hs»

JUIsl NEKIIMOHHOIO Kypca HeOoOX0JMMAa KOMIBKTEPHAS TEXHUKA ¢ MYJIBTUME-
AUHHBIM ODECTIEUECHUEM.
Jns nMpoBeACHUS NMPAKTUKYMa MO JUCHMILTUHE « IKOOMOTEXHOIOTH» He00X0-
auMa J1abopaTopus, OCHAIICHHAs Tra30o- U BOJOMNPOBOAOM, BEHTWIALMEH, Y-
JaMIIaM#H IS8 CTEPWIH3auid NMOMELUEHHI, JaMUHAPAMU W MUKPOOMOIOTMUYCCKUMHU
OOKCaMU, CTEPUIN3ALMOHHON TEXHUKOU (4BTOKJABHI, CTEPUIU3ALMOHHLIE WIKA(EI),
TEPMOCTATaMHK, AHAIPOCTATAMHU, CBETOBBIMH MUKPOCKOMAaMH, Xpomarorpadamu, pH-
METpaMy, LIeHKepaMu, BOJSHBIMH OaHSIMU, TECT-CUCTEMAMM [ UACHTU(UKALIUU
MHUKPOOPraHH3MOB, J1abOpaTOpHO# IIOCY a0, TOCYIOMOCUHOM MAIIMHOM, OUCTUILIA-
TOPOM, XOJIOAUJIBHUKAMU [T XPaHEHUs KOMIEKIMY MUKPOOPTaHU3MOB U 00pa3lioB
H HEOOXOOMMBIMU DPEAKTUBAMM IJS MPUTOTOBJICHUS MUTATEIBHBIX cpel, Habopom
KpacUTENIeH, KOMIBIOTEPHAs TEXHUKA ¢ MYJBTUMEIMMHBIM olecneueHueM. Kpome
3TOTO, HEOOXOOMMA KO/JICKLHA KYJbTYP MHUKPOOPraHM3MOB M KOMIIBIOTEpHAA TEX-
HHKA ¢ MYJIbTUMEAUIHHBIM 00CCTIEUEHHEM.
Talnuua 7
Cpenenusi 00 00eCne4eHHOCTH CNICUHATH3HPOBAHHBIMH Ay IHTOPHSAMH,
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 . (B 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. MUKpOOHOIOrHYeCKHi MPOoOOOTOOPHUK
Bozayxa [1Y 1B 1 wr. (558453/1).

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

7. JJamunapHeiii 6okc BJI-22-600 1 wit. (UHB.
Ne 558459/1).

8. IlIkad ms XpaHEHUs peakTUBOB | WIT.
(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, MuB. 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. MuxpoOuoaornyeckuit npodooTOOPHUK
Bo3ayxa [V 16 1 wr. (MuB. 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. lllkad nyig XpaHeHUs PeaKTHUBOB | INIT.
(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, . 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 | T

8. MynpTUMeIMMHBIA NPOSKTOp | T,

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-
OJIMYECKHUE 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 KoMibio-
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 W OMOIHOrpadUueCKue U3AAHHS 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 OOCTYKUBAHUSA I10
HANpPaBIEHUI MEXaHUKH U 3HEPre-
TUKH (27 y4. Kopnyc) UMTAIbHBIN
3ai (kad. Ne 202)

Komnerotepsl — 4 wrt. Ctoael — 12 wt. Crpa-
BOYHBIC W OMOIOrpadguuecKue U3gaHms,

yueOHas IUTEPaTypa B OTKPBITOM JOCTYIIE
Wi-fi

LlenTpabHas HayyHas OuOIHOTEKa
umenu H.U. XKenesznosa Otaen Oud-
JIMOTEYHOTO 0OCTY)KMBAHHUSA MO
HAMpPaBNEHUIO TIPUPOI00OYCTPOii-
CTBO (28 yu. Kopnyc) YueOHbIH un-
TAJIbHBIN 321 (kad. Ne 223)

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

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

KomneroTeps! — 13 wt. Ctonsl — 45 wr.
CnpaBounslie 1 OudnMorpagpuueckue u3aa-
HUS, MEPUOIUKA B OTKPHITOM A0cTyne Wi-fi

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

O0wmexutue N8, KoMHarta 114 ca-
MOIIOATOTOBKH

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

10. MeToauueckue PEKOMECHAAUHH CTYACHTAM 10 0CBOCHHK THCUHUIIHHBbI

HeoBxoauMo peryaspHO MOCEIIATh JICKUMOHHBIE 3aHATHSA, BHUMATEIBHO Cly-
IIATh JIEKTOPa, 00s13aTeNbHO 3aMKUCEIBATL OCHOBHBIE MIOTIOKEHUS, TAK KAK JIEKIIMI He-
MHOIO, MaTepHajl JaeTcsa B ¢Karoi (opMe, HO HA JEKUUAX BCEraa MPUBOIATCA ca-
MBIE COBPEMEHHBIE JTAaHHBIE MO U3YYAEMO TUCIUILIHHE, KOTOPBIX MOXKET HE ObITh B
yueOHMKAX.

M3yueHne NUCIUIIIHHBI « DKOOHOTEXHOIOTUS» UMEET PsA OCOOEHHOCTEN, CB-
3QHHBIX MPEKIE BCETO C TEM, YTO B JAHHOH AUCLUILUIMHE AHAIM3UPYIOT CAHUTAPHO-
IIOKA3aTEeNbHBIE MUKPOOPTAHU3MEI, KOTOPbIE SBIAIOTCA YCIOBHBIMH IIATOTEHAMH.
ITpu padoTe ¢ TakKMMH MUKPOOPraHH3MaMM TpeOyeTcs MOBBLIIEHHOE BHUMAHUE U
OCTOPOKHOCTD. JIabopatopHbie paboThl U MPAKTUYECKUE 3aHATUA MPOBOIATCA B CIC-
IIHAIBHO 00OPYAOBAHHBIX A/ paboThl ¢ MUKPOOPraHU3MaMH YYEOHBIX 1adopaTopu-
aX. CTyOEHT OOJDKEH IIOCEIUATE 3aHATHS B O€IOM Xallare, 3HaTh TEXHUKY 0€30MacHo-
CTH U mpaBuna padoThl B MHUKpOOUONOruueckoi jgadoparopuu. Kaxaplii cTyaeHT
OOJDKEH UMETH CBOE padouee MECTO, OCHALIEHHOE MUKPOCKONOM H HEOOXOIUMEIM
0o0OpYIOBaHHEM JMsl TIPUTOTOBICHUS MpernapaToB. Padodee MECTO CTYAEHT OOMKEH
coaepKaTh B UUCTOTE U nopsaake. Pabora B Mukpoduonorndyeckoit nadoparopuu Tpe-
OyeT 0cO0Oro BHUMaHUS U aKKYPATHOCTH. YYAlUUHCS CAMOCTOSATENBHO BBIMTQIHSIET
JabOpaTOPHYIO paldoTy, MOIYUYCHHBIE PE3YIbTAThl 3aHOCUT B paldouyr TeTpaab U 3a
10 MMH. 1O OKOHUYAHMA 3aHATUA 3alIUIIACT padoTy y NPENOJaBaTes.

CaMocTtosTenbHas paboTa cTy/leHTa, HanmpaBlieHHas Ha yrIyOneHne W 3aKkper-
JICHHE 3HAHUH CTYIEHTA, JOJDKHA 3aK/IOYATECS B MOATOTOBKE K KAKIOMY 3aHATHIO
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IyTEM H3YUYEHHUs COOTBETCTBYIOIUX pPa3AeioB YYEOHMKOB U IPaKTHKyMa, HEOOXO-
AMMO TAKOKE 3aITOMHUHATE JTATHHCKHE HA3BAHUS MUKPOOPraHH3MOB.

CaMocToATenbHAs padoTa CTYASHTOR TIPEATIONATAeT TIQIB30BAHHE YUEOHO-
METOIMYESCKAMH MaTepPHATIAMH, PEKOMEHIOBAHHBIMH KaK CIIMCOK OCHOBHO#, DOMOJI-
HHUTEJTBHOMN TUTEPATYPhl H JIEKTPOHHBIX PECYPCOB

10.1. Buasl 1 ¢popMbl OTPAGOTKH NPONYILUEHHBIX 3AHSATHI

CTyAeHT, NPOIYCTUBILMNA 3aHATHA 00s3aH O0TPadOTaTk MX B TEUCHHE IBYX
HEJENb MOCAE MPOMyCKa IO JOTOBOPEHHOCTH € MpenoAaBareneM U JIaOOPaHTOM,
IIPEAOCTARIAIOLIMM CTYIEHTY KYJIBTYPhl MUKPOOPTaHU3MOB, PEaKTUBBl U MAaTEPUAIIEI
s otpaboTku. Tlocie oTpaboTKu pe3ynbTaThl NPEABABISIIOTCS ISKYPHOMY IIPENo-
JABATENIO, KOTOPBIH MPOBOIUT 3aIUMTY OTPA0OTAHHOTO 3AHATHS CTYICHTOM. 3aHATHE
CUMTaeTCs OTpalOTaHHBIM, €CIU B Paboueil TeTpaau CTyIeHTa CTOUT MOIAMUCH IIpe-
nogaeatens, gata oTpaboTku, a B JKypHane 1mo oTpabOTKE 3aHATHH cheflaHa COOT-
BECTBYHOILIAA 3aMUCh CTYAEHTOM, OTPAOATHIBAKOIIMM 3aHATHE, UMEKTCS MOANUCH
poBepUBLIEro 0TpaboTaHHOE MpenoaaBatTens U JjabopaHTta kadenpsl. [Ipu HEBO3-
MOXKHOCTH OTpadOTaTh 3aHATHE B yueOHOI n1abopaTopuu MPeroaaBaTeib MOKET Tpe-
O0BATh Y CTYAEHTA KOHCIIEKT 10 MPONYILIEHHON TEME,

11. MeToan4yecKue peKOMEHIAUHH NPENnoJaBATE/IAM 10 OPraHU3aLHH 00Y4YeHUs
no AHCHMIIHHE

Heo0x0a1uMo HEYKOCHUTENBHO TPeOOBaTh OT CTYIACHTOB COONIOACHHS MPAaBUII
TEXHUKH 0€30MacHOCTH MpH padoTe ¢ MUKpoopranusmamu. [Ipu npoeneHuu nado-
PaTOPHOrO IPAKTHKyMa HEOOXOOUMO IENUTE TPYNNY CTYIEHTOB HA IOATPYIIIEHL,
YTOOBI YUCIIO CTYACHTOB Ha Ipenoaasarens He npepbinano 10-12 yen. B npoTuBHOM
cirydae o0eceunTs 0e30NacHOCTh CTYACHTOB M KAYECTBO BEITOIHACMONH HMH PadOTh
BECHMA 3aTPyJHUTENBHO. [IpH TPOBEAECHUM MUKPOOMOIOTHYECKUX MOCEBOB IIO-
rpynna geauTcs Ha Opuraibl no 2-3 4enoBeKa. 3alura J1adoparopHoi padoTsl mmoa-
pa3yMeBaeT MPEACTABICHUE TPETIOAABATEN 0QOpMIIEHHOH paloueit TeTpaau, npu-
TOTORJICHHBIX MPENapaToB ¥ CMOCOOHOCTE YUALIerocss OTBETUTH HA BOIIPOCH MO TEME
paboTel. /1711 MIaHOMEPHOTO OCBOCHHS MUCLMIJIMHBI IENECOO0Pa3HO KAKI0E 3aHsI-
THE 3a4aBaTh I CAMOCTOATEIBHOTO H3yUeHHS KOHKPETHBIC pa3aeybl 10 YUeOHUKY U
MPaKTUKYMY B COOTBETCTBUM ¢ M3ydaeMoi TeMmoi. JKenaTenbHO MCMONB30BATh MO/-
XOMSIME /1 BBICUIEH IIKOMBI 3JIEMEHTHl CYITECTONEANYECKONH YUeOHOM CUCTEMBI U
IIPH BO3MOKHOCTH - MOJENb «IOTPYKEHHS B MPEIMET», UYTO HECOMHEHHO, OOJIeTYUT
yHalUMCs 3alIOMIHAHKE OOJBIIOTO 00beMa HHPOPMALIUH.

YeTHBIE ONPOCH TPOBOAATCA ¢ MCMOJIB30BAHHEM MPUHIIMIIOB MHTEPAKTHBHOTO
O0yYEHUS.

12 OcoGeHHOCTH peau3auuy JUCHHIIIHHBI A1 HHBAJIHIOB H JINLL €
OrpaHHYEHHbIMH BO3MOKHOCTSIMH 3A0POBbS

[Tpotheccopeko-nenaroruieckii CoOCTaB 3HAKOMUTCS ¢ TICUXOJI0ro(pU3UOIOru-
YECKUMH O0CODESHHOCTAMM 0OYYAIOIIIXCS WHBANWIOB W JIVL ¢ OTPAHWYEHHBIMH BO3-
MOKHOCTSIMY 37I0POBbS, HHAVNBHAYATIBHBIMU TIpOTpaMMaM¥ peabHIUTALNH WHBAIH-
N0B (Mpu HajuuuH). [Tpy HeOOXOIMMOCTH OCYIIECTRISETCS AOMOIHUTEIBHAS MO/~
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Aep/KKa TPEToAaBaHus MICUXQIOraMH, COLMAIBHBIME PaOOTHUKAMHM, MPOLIEAUTUMHU
IIOATOTOBKY aCCHCTEHTAMH.

B COOTBETCTBUH ¢ METOAMYECKHMHU pekoMeHiaumaMu MunoOpHayku PO B
Kypce MPEano/IaracTcsi MCIoIb30BaTh COIMATBHO-AKTUBHBIE U PEICKCHBHBIE METO-
AbI OOYUEHUSI, TEXHOJIOTUH COLIMOKYIBTYPHOH peadiIUTALMY ¢ LIETbK OKa3aHUs MOo-
MOLLM B YCTAHOBJICHHH ITOJHOLCHHBIX MEKIMYHOCTHBIX OTHOIICHUH ¢ OPYTHUMH CTY-
OCHTaMHU, CO3JAHHH KOMQOPTHOIO IICHXOJIOTMUYECKOTO KIMMAara B CTYICHYECKOM
rpynne. [Toabop u paspaboTka yueOHBIX MaT€PUAIOB TMPOUZBOIATCI € YUYETOM
IIPESOOCTARICHHA MAaTEpHalia B PasiMuHbIX GOpMax: ayIHaTbHON, BU3YAIbHOM, ¢ HC-
TIOIb30BAHUEM CMIEIHAIBHBIX TEXHUUYECKIX CPEACTE U MHPOPMAIITUOHHBIX CUCTEM.

CornacHo TpeOOBaHMAM, YCTAHOBICHHBIM MuHOOpHayku Poccun K mopsaky
peanu3anuy 00pa30BaTe/IbHON JEATENBHOCTH B OTHOUICHUM WHBAIMAOB U JIUL C
OB3, HeoOX0IMMO UMETE B BUIY, UTO:

1. HHBAIMIBL U aMna ¢ OB3 no 3peHuro UMEKT NpaBo MPUCYTCTBO-

BaTh HA 3aHATHAX BMECTE ¢ aCCHCTCHTOM, OKA3BIBAIOIIMM 00yJaroleMycs He-

O00XOUMYIO ITOMOILE,

2. MHBAIMABI U Jnua ¢ OB3 no cnyxy UMEIOT IIpaB0 Ha UCMOJIB30BA-

HHE 3BYKOYCHWIMBAKOLIEH arnapaTypel.

IIpu mpoBeIEHHHM MPOMEKYTOYHON ATTECTALMM MO JUCLMIUIMHE 00eCTeunBa-
eTcA COOMIOIEHUE CAeAYIOINX 00IMX TPpeOOBAHHUIA:

o MPOBEJCHUE aTTeCTAllMU [UIS MHBAIUAOB B OJHOH ayJIUTOPUH

COBMECTHO ¢ 00y4YalOLIMMHUCA, HE ABJIAIOMIMMUCA WHBAIAIAMH, €CIU 3TO HE

CO3MaeT TPYAHOCTEH AN MHBAIMAOB M HHBIX OOYYAKOLIUXCS TIPH MPOMEXY-

TOYHOM arTeCTaLIMH,

. MPUCYTCTBHE B ayJMTOPUU aCCUCTEHTA (aCCUCTEHTOB), OKa3bIBa-

IOWIECTO O0YYAKIIAMCA HHBAIMIAM HEOOXOAUMYIK) TEXHHYECKYI0 MOMOLIb ¢

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

raTeCs, IPOYUTATE U OPOPMHUTE 3aaHUE, OOLIATHCS ¢ 3K3AMEHATOPOM );

. MOJAb30BAHUE HEOOXOOUMEBEIMH O0YYAKOIIMMCA WHBAIMAAM TEXHU-

YECKUMU CPEACTBAMU MPH MTPOXOKICHUM POMEKYTOUHOM aTTeCTAllUU C yue-

TOM UX HHIUBUIYAIBHBIX OCOOCHHOCTEI,

. o0ecneyeHne BO3MOXKHOCTU OECIPENSITCTBEHHOIO A0CTyIa 00y-

YAOLIXAXCH MHBATHIOB B Ay AUTOPHU, TYAICTHBIE W OIPYTUE MOMEIICHUA, 4 TaK-

K€ UX ITPeObIBaHUS B YKA3aHHBIX TTOMEIIEHUSIX.

[10 TMCBEMEHHOMY 3asBJICHUIO O0YYAIOLIEroCs MHBAIUAA TIPOAOIIKUTEIBHOCTD
IIPOXOKACHHSA HMCIBITAHUA TIPOMEKYTOYHOM arTeCTaluu (3ayeTa.) 00y4aroluMCs
UHBAIAIOM MOKET OBIThH YBEIMUEHA MO OTHOUICHUK) K YCTAHOBJICHHOH NMPOAOIKU-
TENBHOCTH €TI0 COAYH:

. MPOAO/KATENBHOCTh CAAYM MUCMBITAHUS, MPOBOJUMOTO B IHUCh-
MEHHOH popme, - He Bosiee yeM Ha 90 MUHYT;
o MPOJOIKUATENBHOCTh MOATOTOBKHM O0YYAKOLIETOCS K OTBETY, MPO-

BOIVIMOM B YCTHOI popme, - He Donee yeM Ha 20 MUHYT;

B 3aBMCMMOCTH OT HHIMBUAYAJIbHBIX OCOOCHHOCTEH, oOyuarowmuxcs ¢ OB3
YHUBEPCUTET 00CTICUNBACT BHIMOJIHEHHE CIEAYIOIIUX TPeOOBAaHUH MPU IIPOBEICHUH
aTTECTALUH:
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a. JUISL CHETIBIX:

* 3aJaHHSA M HHBIC MATEPUABl M1 MPOXKICHUSA MPOMEKYTOUHOM
arTecTallud O(QOPMISIIOTCS B BHAE 3ICKTPOHHOTO JOKYMEHTA, JOCTYMHOIO ¢
IIOMOILIBIO KOMIIBIOTEPA €O CIICLUHAIM3UPOBAHHBIM MPOTPAMMHBIM O0ecIeye-
HUEM 1A CIENBIX, THO0 3aYMTHIBAKOTCS ACCUCTEHTOM,

. MUCHMEHHBIE 3aIaHUS BBIMOJHAIOTC 00YUYarIIUMHUCST Ha Oymare
penbeHO-TOUCHYHBIM WIpH(pTOM bpaiiis wiv Ha KOMIBIOTEPE CO CNELIHATH3H-
POBaHHBIM MPOTPAMMHBIM OOECTIEUEHUEM AJIS CAEMBIX, IUOO HAAUKTOBLIBAK)T-
CSl aCCUCTEHTY;

o MpH HEOOXOAUMOCTU OOYYAKMIMMCS MPEIOCTABNSETCS KOMIIEKT
IIMCBbMEHHBIX NMPHHALIC)KHOCTEH M OyMmara 1jid nucbMa penbehHO-TOYSUHBIM
wpugToM bpaiing, KOMMOBIOTEP €O CHELUATU3HPOBAHHBIM MPOrPAMMHEIM
00eCIIeUeHUEM /1A CJIETIBIX,

b. 1S cNaboBHOALIMX:

. 3aJaHUs U WHBIE MaTepPUATBl IS CAA4YM 3a4eTa OQOPMIISIOTCS
YBEJIMYEHHBIM WPUDTOM,

. 00ECMEeUnBaeTCs UHAMBUAYAIEHOE PABHOMEPHOE OCBELIEHUE HE
MeHee 300 mokc;

. Npyu HEOOXOOUMOCTH O0YUYaKOLIUMCA IPEeJOCTABIACTCA YBEIHYH-
BAKOIEE YCTPOMCTBO, JIOTMYCKAETCS  HCMOMB30BAHME  YBEIUYMBAKOUIUX
YCTPOHUCTB, UMEIOLINXCA Y 00YYarOIIMXCA,

C. JUISL TAIYXUX W CTa0OCABIIALIMX, ¢ TSDKENBIME HAPYUICHUSAMH pe-
YH:
ofecreunBaeTcsl HATWYME 3BYKOYCHIMBAKOIIEH anmapaTtypbl KOJIEKTHBHOIQ

IIOJIB30BaHHUSA, MPH HEOOXOOUMOCTH OOYYAIOIMMCS MpPEeJOCTaBIsACTCS 3BYKOYCHIIH-
BaKOIIAs anraparypa UHAUBUIYATBHOTO NMOJIb30BAHYS,

MO UX KEJIAHUIO UCTIBITAHUA TPOBOIATCA B MIUCEMEHHOU opme;

d. s nun ¢ HApYLUSHWSIMU OMOPHO-JBUTATENBHOTO anmapara (Ts-
KEJTBIMU HAPYILICHUSAMHK ABUIATE/IBHBIX (YHKLIMI BEPXHHUX KOHEHYHOCTEH HIIH
OTCYTCTBUEM BEPXHUX KOHEUHOCTER )

. MUCHMEHHBIE 3Q1aHUS BBIMTOIHAKTCS 00YYAKIIHUMUCS HA KOMIb-
IOTEPE CO CICUHAATU3MPOBAHHBIM IIPOTPAMMHBIM OOCCIICYCHUEM WM HAOUKTO-
BBIBAKOTCS ACCUCTEHTY,

. MO MX JKEJIAHUIO HCIIBITAHUS IPOBOAATCA B YCTHOH (opMe.

O HeoOX0AUMOCTH 00ECIICUEHHS CIIEUUATBHBIX YCJIOBUH /1 IPOBEICHUS aT-
TECTaUXU 00YYaIINACA JOJDKEH COOOLIUTD TIMCBMEHHO HE MO3aHee, YeM 3a 10 gHei
A0 Hadasa aTrecTaluu. K 3asBICHUI0 MPUIArarTCs JOKYMEHTHI, TIOATBEP:KIAOIINE
HIAYHE Yy 00yYaloLIEerocs HHIUBUAYAIBHEIX OCOOCHHOCTEH (P OTCYTCTBUM YKa-
3aHHBIX JIOKYMEHTOB B opraHusaiuu). [Ipu HeoOXOMUMOCTH Ui O0YYAIOUIMXCS C
WUHBAIAIHOCTBEO TIPOLIEAYPA OLEHUBAHUS PE3YIBTATOR O0YUECHUS MOXET IIPOBOIUTE-
¢Sl B HECKOJIBKO 3TAIlOB.
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PEHHEH3HUSA
Ha pafo4y10 NporpaMmMy AHCUHIIMHbBI

b1.B./IB.04.01 «9xo0unorexnonorus» OIIOII BO mno HampasieHUIO
19.03.01 DBHOTEXHOIOrMSA HAIPABICHHOCTh. DBHOTEXHOIOIUS MHKPOOPraHU3MOB
(kBanu(puKaIMA BEIMYCKHHKA — DaKayiaBp)

Mocunoli Jronmunoil BnaauMupoBHoi npodeccopoM kadeapsl SKOIOTHH
PoccHICKOro rocy1apcTBEHHOIoO arpapHoro yHusepcurera — MCXA uM. K. A. Tu-
mupsaseBa (PTAYV-MCXA um. K. A. Tumupszesa), JOKTOp OHOJOIMUYECKUX HAYK
(Danee mo TEKCTY PELCH3CHT), IIPOBEACHA PELCH3Ms Padoueii mporpaMMbl AUCLIU-
IVIAHB] « Ko0uoTexHOoNorus» - ®I'OC BO no Hanpasnenuwo 19.03.01 buotexHono-
TWA, HAIPaBICHHOCTh — DHOTEXHOIOTHA MHMKPOOPraHU3MOB pa3padbOTaHHOU B
®I'bBOY BO «Poccuiickuii rocygapCTBeHHEBIN arpapHbiii yHuBepceuteT — MCXA
umeHu K A. Tumupsizeray», Ha kadeape MUKPOOUOJOTHH U UMMYHONIOTUH (pa3padoT-
yuk CHerupeB J.B. crapmunii npenogaparend kageapbl MUKPOOHUOJIOTHE U UMMYHO-
aorum, Koznos A .B. 1.0.H JIOLEHT 3aBenyromuil kadpenpoil MUKpOOHOIOTUE U UMMY-
HOJIOTHH ).

PaccMOTpeB MpencTaBICHHBIE HA PELICH3UK MATEPUANbl, PELEH3EHT NMpPULLET
K CJI€OYIOLIMM BBEIBOJAM:

1. IIpenpsaBneHHas padouas MporpaMMa AUCUMIUIMHBL « IKOOHOTEXHOJOTHS»
(manee no texcty [Iporpamma) coomsemcmeayvem TpedopanusaM OI'OC no Hanpasne-
Ui 19.03.01 BuotexHomorus.

2. IIporpaMMa codepoicun BCE OCHOBHBIE PA3JIENbl, coomeemcmeayent TpedoBa-
HUAM K HOPMATHBHO-METOOAUYECKUM JOKYMEHTAM.

3. IlpencrasneHHas B IIporpamme axmyaivHocme YYeOHOH AUCLUIUIMHBL B
pamkax peanuzauun OITOIT BO we nogaescum coyrernuro — TUCHUIUIMHA OTHOCUTCA
K BApMATHBHON 9acTH yUeOHOro LMKIA AUCUUIUIMH 1Mo BEIOOpY - B1.B.JIB.04.01 .

[IpencraBneHHsle B [Iporpamme yeru AUCHUIUIMHBL coomeemcmeayion Tpedo-
BaHusgM OI'OC nHanpaenenus 19.03.01 buorexnonorus. B coorBercTtBumM ¢ Ilpo-
rpaMMO¥i 3a AUCLUIVIMHON « DKOOUOTEXHONMOTUI» 3aKPEIUICHBL CISAYIOLIUE KOMIIE-
teHuuu: [1Koc-1.5; [IKoc-1.6; [IKoc-3.1; [TKoc-3.2; [TKoc¢-3.3

4. IucuMminHa «2K00OMOTEXHONOrUsA» U MpeacTaBieHHas [Iporpamma cho-
cobrd peaiu306gnie UX B OOBABICHHBIX TPEOOBAHUSX.

5. Pesyaemamuvr  00yyenus, TpeJCTaBlIeHHbE B IIporpaMMe B KaTeTOpHsIX
3HaTh, YMETh, BJIAJCTh coomaemcmgyiom CeluQUKe U COAEPNKAHUEO AUCUUIIIMHBL 1
QCMOHCIPUDVIOM BO3MONICHOCHL TIOJTYYEHUS 3aBJICHHBIX PE3YJIbTATOB.

6. O0wass TPyIOEMKOCTh QUCUUIUIMHBL « DKOOUOTEXHOJIOTUSY COCTABIsSET 2
3aU€THBIX €UHHLBI (72 Yaca).

7. UudopMmanus 0 B3aMMOCBA3M U3Y4YaeMBIX OTUCHMIUIMH U BOIIPOCAM HMCKIIEO-
YeHUs NyONnupoOBaHUs B COACP/KAHUU QUCLMIVINH coomeemcmeyent NEHCTBUTENBHO-
cti. JqucunniavHa « IKOOHOTEXHOMOTUAY B3aUMOCBA3aHA ¢ APYTUMU AUCLIMIIIMHAMH

48



OIIOIT BO u YueOHoro mna"a no HanpapieHuro 19.04.01buotexHoaorus u Bos-
MOYKHOCTE AyONHpOBAHMA B COOCP)KAHUU OTCYTCTBYET. [IOCKONBKY OMCUMIUIMHA HE
IpeayCMaTPUBAET HATHYUE CIIEIHATBHBIX TPEOOBAHUN K BXOIHBIM 3HAHUAM, YMEHU-
AM U KOMINETCHUMAM CTYIEHTA, XOTA MOXKET ABJIATHCA [IPEALIECTBYHOLICH [UIs CIIeLIH-
ATBHBIX, B TOM YHCIE NPO(ECCHOHANBHBIX OUCLHMIUIMH, UCTIOJIB3YIOMINX 3HAHUS B
00nacTH MUKPOOHOJIONMU B NMPO(PECCHOHAIBHON NeATeNbHOCTH Oakanaspa 10 JaH-
HOMY HAIIPABICHHUIO MOATOTOBKH.

8. IlpencraBneHHas ITporpaMma NpeanonaraeT UCIONb30BAHUE COBPEMEHHBIX
00pa30BaTENBbHBIX TEXHOJIOTHHA, MCIOJB3YEMBIC TIPU PEATU3ALMH Pa3IMYHBIX BUIOB
yueOHO! paboThl. DopMbl 0Opa30BaATEIEHBIX TEXHOIOTUH coomeemcmeayiont CIey-
(hrKe OUCUUTUIMHEL.

9. IlporpaMMa IUCLMIDIHHBI « DOKOOHOTEXHOIOTH» MPEANOIaracT 3aHsATus B
UHTEPAKTUBHOI opMe.

10. Buzel, cCOOEPXAaHUE U TPYZOEMKOCTE CAMOCTOATENBHOM pabOTEl CTYACHTOB,
IpeaCcTaB/IeHHbIE B [IporpaMMe, coomeenmcemeyviom TpeOOBAHUAM K MOATOTOBKE BBI-
IYCKHUKOB, coaepkampmcs Bo ®I'OC BO HanpaeneHus 19.03.01 buotexHonorus.

11.TIpencraBneHHble U omMcaHHEIE B [Iporpamme (GoOpMEBI mexyryeti OLEHKH
3HaHW# (O1poc, Kak B popme 0OCYKOCHUA OTICIbHBIX BONPOCOB, TAK MU YYaCTHE B
TECTUPOBAHUHN M ayAUTOPHBIX 33JAHUAX), COOMSEICHEYIon CICUU(PUKE AUCUUIIIN-
HBI U TPEOOBAHUSIM K BBIMYCKHUKAM.

12.  dopma npoMeKyTOUHOTO KOHTPOJIS 3HAHUN CTYACHTOB, NMPELYyCMOTPEH-
Has [IporpaMMoOi, OCYIIECTBISAETCS B (POpPME 3a4eTa ¢ OLECHKOH B 3 CEMECTpE, UTO
coomeemcmeyem CTaTyCcy OUCUMIUIMHBL, KaK OUCUUIUIMHBEI BAPUATUBHON YacTH
yueOHoro nukna — b1.B.JIB.04.01 ®I'OC nanpasnenus 19.03.01 buotexHonorus.

13. DOopMBI OLECHKH 3HAHUH, NPEICTABICHHEIE B [IporpamMmme, coomseemcmsyiom

creurpMKe TUCLUILIMHBI M TPEOOBAHUAM K BBIITYCKHUKAM.

14, VueOHO-METOAMUECKOE OOECTIEUEHNE AUCIUIIUHEI TIPEACTABICHO. OCHOB-
HOM nuTeparypoii — 4 UCTOYHMKA, JOMOJHUTEIBLHON JIMTEpaTypoil — 5 HaMMEHOBa-
HHS, " coomeememayei TpeOOBAHUAM OrocC HarpaB/IeHHUs
19.04.01 BUOTEXHONOTHS.

15. MaTepHaIbHO-TEXHUYECKOE OOECNEUEHUE JUCLUIIMHBEL COOTBETCTBYET
creupUKe JUCUMIUTHHBI « DKOOHOTEXHOIOTHA» U 00SCIEUNBACT UCIIOIB30BAHUE CO-
BPEMEHHBIX 00Pa30BaTENbHbIX, B TOM YHCJIE MHTEPAKTUBHBIX METOI0B O0YYEHUS.

16. MeToAMUYECKHE PEKOMEHIALNHN CTYACHTAM ¥ METOAMYECKUE PEKOMEHAALUI
IIPENOAABATENAM IO OPraHu3auru 00yUECHHUS 110 AUCUUIUIMHE JAKT NPEeICTABICHUE O
cneuuguxe o0yUeHUs 0 JUCIUILIUHE « IKOOUOTEXHOIOTHS,

OBUIME BBIBOJABI

Ha 0CHOBaHMH MPOBEACHHON PEUEH3IUH MOXKHO CIENATh 3aKIIOUCHHUE, YTO Xa-
PaKTEp, CTPYKTYpa U COAEpkaHue padodell MporpaMMbl AUCIIMILIMHEL « DKOOHOTEX-
nonorus» OIIOIT BO no nanpaenenuto 19.03.01 buotexHoI0THsA, HAIPABICHHOCTD —
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BHOTEXHONOrHS MUKPOOPraHU3MOB (KBaIU(PUKALIUS BBEITYCKHUKA — Oakanasp), pas-
padoTaHHas CT. pen. kadheapbl MUKpOOHOIOTUM U UMMYHOIOTHH, CHerupeBeiM [ B,
1 Ko3moeeiM A.B. 1.0.H IOLEHTOM, 3aBeAYKOUIUM Kapeapoil MUKPOOHOIOTHH U HM-
MYHOJIOTHH cOOTBETCTBYET TpeboBaHusM ®I'OC BO, coBpeMEHHBIM TpeOOBaHUSIM
KOHOMMKH, PBIHKA TpyZa M MO3BOJIAT IpU €€ pealu3aluM YCHeIHO 00eCneduTh
(popMUpOBaHHE 3aABICHHBIX KOMNETEHIIMH.

PeuensenT: MocuHa JlroamMuna BrnaguMuposHa 1.0.H., npodeccop Kadeapsl 3KoIo-
rud POCCHHICKOTo rocynapcTBEHHOTO arpapHoro yHusepeureta — MCXA um. K. A, Tumu-

pazeBa (PTAY-MCXA um K. A. Tumupsszesa «09» mons 20723 J
AIC
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