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MecTo IMCHUILUINHBI B CTPYKTYype 00pa3oBaTebHON NPOrpaMMbl

JucuumuimHa «JKoJIoTHYecKass OMOTEXHOJIOTUS» OTHOCUTCS K AMCHUIUIMHAM IO BBIOOPY
oOsi3arenpHoi  4wactu bmoka 1. Juctmmmaer (Momynu) wmonyns «buonorus xinetku u
OMOTEXHOJIOTHs» y4eOHOTO IUIaHa OCHOBHOW MpOQecCHOHATHHON 00pa30BaTENbHONW MPOrPaMMBbI
BBICIIETO 00pa3oBaHUs — MpOrpaMMbl OakanmaBpuara mo HampapieHuto moarotoBku 06.03.01
buonorus, HampaBieHHOCTh (Hpo¢uib) 00pa3oBaTeabHOW IporpaMmbl «BHO3KOJIOTHA», OYHOU
(hopMBI 00yICHHS.

JlMcuuIuIiHA ONTUpPAeTCst Ha Pe3ylbTaThl 00ydeHus, CHOPMHUPOBAHHBIC B PAMKAX IIKOJIBHOTO
Kypca «buWonOrHs» WIM COOTBETCTBYIOIIMX JWCHUIUIMH CPEOHEr0 MpOo(ecCHOHAILHOTO
o0Opa3oBaHus, a TAKKE AUCHUTUTUHBI «MOJeKysipHast OUOJIOTHS.

1. IlepeyeHb NJIAHHPYEMBIX Pe3y/abTATOB 00y4eHusi (00pa3oBaTebHbIX Pe3yJbTAaTOB)
10 JMCIHIJIMHE

Heab0  ocBOGHUST  JUCHUIUIMHBI  «DKOJIOTMYECKass  OMOTEXHOJIOTHS»  SBISETCA
dbopmupoBaHue y 0O0y4arONIMXCs COBPEMEHHBIX HAyYHBIX MPEJCTABICHUN O OMOTEXHOJOTHH U €8
MIPUKJIATHOM 3HAYEHUU B PEIICHUH YKOJOTUUECKHX 3a]1a4.

3apaueil OCBOCHHS JNUCIUIUIAHEI SBsETCS (GOPMHUPOBAHUE Yy OOYUYAIOIMIMXCS IEJIOCTHOTO
MPEACTABICHUSI 00 OCHOBHBIX METOJIaX DKOJOTUYECKON OMOTEXHOJIOTHH U OMOTEXHOJIOTHYECKUX
MOIX0/1aX B PEIICHUN MTPUKIAAHBIX 33]]a9H B 00JIaCTH SKOJIOTHH.

B pesynpTaTe ocBOeHMsI mporpamMMmbl OakaliaBprara OOYYarOIIMICS JOJKEH OBJIAJETh
CIeNYIONMMH pe3ybTaTaMyd OOyYeHHS 1O JUCHHUIUIMHE «IJKOJOTHUS >KHUBOTHBIX» (B TaOJHIle
MPEACTABICHO COOTHECEHHWE OOpa30BaTENbHBIX PE3yIbTATOB OOy4YEHHUsS 10 JTUCHUIIIMHE C
HHIUKATOPaMH JOCTUKCHUS KOMITCTCHITUH )

Komnerenmus " OO0pazoBatesbHbIC Pe3yNbTaThl JUCIUTUIAHBI
WHIUKATOPBI ee (aTamsl hopmMuUpoOBaHUS JUCITUTUIHHBI)
TOCTHKEHUS B
[ 3HaeT yMeeT BJIaJICeT

OIIK-5

CrnocobeH TpHUMEHSTh B
npoheccHOHATLHOM
JeSTEIbHOCTH
COBPEMCHHBIC
MIPECTABICHHS 00
OCHOBax
OMOTEXHOJIOTHYECKHX U
OMOMETUITUHCKUX
MIPOU3BOJICTB, TCHHOMU
WH)KCHEPHH,
HAaHOOMOTEXHOJIOTHH,
MOJIEKYJISIPHOTO
MOJETUPOBAHUSI.

OIlK-5.1 OP-1 OP-2
[Tonumaer Bce acHeKThI | OCHOBHBIE KJIacCU(PHUIIMPOBATH
BO3JICHCTBUS Ha | OuoorHUecKue 00BEKTHI
TeHETUYECKUIN anmapar | IOHATUS U 3aKOHBI; | OMOJIOTHYECKOTO
KIIETKU U )KUBBIX OCHOBHBIE CUHTE3a;
OpraHU3MOB. HarpaBJICHUS

COBPEMEHHOM
OMOTEXHOJIOTUH,




OIIK-5.2 OP-3 OP-4
[lonuMaer MeXaHHW3M W | IPUHIUI paboTaTh c
AITOPUTM CO3JIaHMs | KIIOHUPOBAHMUS, yueOHOl,  yuyeOHo-

PEKOMOMHAHTHBIX TPaHCTeHe3a; METOINYECKOU u

OPraHu3MOB. Hay4HOU
JIUTEPATYypOH,
UHTEpHET-
pecypcamy;

OIIK-5.3 OP-5 OP-6
JleMOHCTpUpYyeT 3HaHHME | KAK  HCIIOJIb30BaTh HaBBIKAMU
OCHOBHBIX naboparopHoe MOJIyYEHUS
OMOTEXHOJIOTHYECKHX U | 000pyI0OBaHUE u OuompenapaToB Ha
OMOMETMITMTHCKHUX MaTepHaIIbI TSt npuMepe
MPOU3BOJICTB W YMEHHE | BHITIOJTHEHUS aHaTOKCHHA
CTPOHTH UX CXEMBI. y4eOHBIX "

HCCIIEIOBATENIbCKUX
pabor;

OIIK-5.4 OP-7 OP-8
Bnageer METO/IaMH | aHAIU3UPOBATH HaBBIKAMHA
MOJETUPOBAHUS B | COBPEMEHHBIC PUMEHEHHS
OMOTEXHOJIOTMIECKOM HAay4YHbIE 3HaHUH B o0OJacTH
IKCTIEPUMEHTE. JOCTYKEHUS " OMOTEXHOJIOTHH IS

KOHIICTIITUT B apryMeHTaluu B

obnactu 00pa3zoBaTebHON

OMOTEXHOJIOTUH; JESITEIbBHOCTH
BaXHOCTHU
3I0poBOro  0o0Opaza
KU3HH,  TUTHEHBI,
OXpaHbl MPUPOIbI U
T.11.

2. O0beM AUCHMIUVIMHBI B 3a4eTHBIX €IMHHUIAX ¢ YKa3aHHeM KOJHYecTBa
aKajeMM4YeCKMX 4YacoB, BbleJIECHHBIX HAa KOHTAKTHYI0 padory o0y4yawummxcsi ¢
npenogaBarejieM (Mo BHJAAM YYeOHBIX 3aHATHH) M HA CaAMOCTOAATEJIbHYI0 padoTy
00y4aroIuXcs

Y4eOHble 3aHATHS
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3. Copep:xaHue [MCHUILUIMHBI, CTPYKTYpHMpPOBaHHOe 10 Temam (pasgenam) ¢

YKazaHuEeM OTBECACHHOIo Ha HHX KOJHYECTBA AKAACMHYECCKHUX YacoB M BHIAOB y‘-leﬁﬂblx

3aHATHH

3.1.Ykazanue mem (pazoenos) u omeeOeHHO20 HA HUX KOIUUECMEA AKAOEMUUECKUX
Yaco6 u 6U008 YUeOHbIX 3AHAMUIL




KonnyectBo yacoB 1o opmam
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Tewma 1. [IpeameT sKOIOTHYECKON OMOTEXHOIOTUN 5 4 10
Tewma 2. buorpanchopmarus KCEHOOMOTHKOB U 4 6 10
3arpsI3HAIONIMX OKPYKAIOIIYIO CPely BEIIECTB
Tema 3. XapaktepucTuka CTOUYHBIX BOJl U METOJIOB UX 4 4 10
OUYHCTKHU
Tema 4. buonornyeckasi OUMCTKa ra30BbIX BEIOPOCOB 5 4 10
Tewma 5. [lonydeHue 3KOIOTUYECKHA YUCTOM SHEPTHH. 4 8 10
[Tpou3BOICTBO M HUCII0JIb30BAHKE OHOTa3a
Tema 6. buorexnonoruueckas rnepepadoTKa MPOMBIIIIEHHBIX 2 4 10
OTX0JI0B, OBITOBBIX OTXOJIOB U PACTUTENILHOTO ChIPbS
Bcero mo qucuunimHe: 18 30 - 60

3.2. Kpamkoe onucanue cooepiicanus mem (pazoenos) OUCyunIuHbl
Kpartkoe cogep:xanue Kypca

Tema 1. IIpeamer 3K0/10rn4ecK0il OHOTEXHOJIOTUH

[IpuMeHeHre OMOTEXHOJIOTHYECKIX METOJIOB JIJIsl PEIICHUS MPOOJIeM OXpaHbl OKPYKAIOIICH
cpenbl ¥ OMOMOHHTOPHHIA, Tepepad0TKa OTXOJ0B, OYHUCTKA BOJ, YCTPAHCHHS 3arps3HCHUM.
[IpuMeHeHHe JNaHHBIX JPYTUX HAyK B  JKOJIOTMYECKOW OHOTEXHOJOTMH — OHOXUMUH,
MHUKPOOHOJIOTUH, TEHETUYECKOW HWHKCHEPHUH, XUMHUYECKHX TEXHOJOTHH. PBHIHOK W OCHOBHBIC
HaIpaBJICHUs Pa3BUTHS IPUPOJIOOXPAaHHBIX OWoTexHoJoruii B Poccum u mupe. I[lepcrieKTuBbI
Pa3BUTHS PKOJIOTHICCKON OMOTEXHOJIOTHH

Tema 2. buorpancdopmanusi KCeHOOHMOTHKOB M 3arpPA3HAIIIAX OKPYKAKIIYI0 Cpexy
BellecTB

XapakTepucTHKa KCEHOOMOTHKOB, BHOCHMBIX YeIOBEKOM B Ouoctepy. buonerpamarms
KCEHOOMOTHKOB B OKpyxkaromeil cpeae. JIukBunanust He(TSHBIX 3arpsi3HEHUH BOJBI U TOYBBI.
KoHTponp 3arpsi3HeHHs OKpyXamoleil cpelpl ¢ HCIOJIb30BAaHUEM OHOJIOTHYECKUX OOBEKTOB.
buotpancdopmarus metamioB. bakrepuanbHoe BbIleNaudBaHuEe Kyd U OTBAJIOB. buonoruueckas
OUHCTKa TMOYB. buorpaHchopmanus  KCEHOOMOTHMKOB  BOJOPOCISAMH U PACTCHHUSIMHU.
buotpancdopmanus HeptH u HedTenpoaykroB. buorpanchopmanus ITAB. buotpanchopmanus
raJloreHCoAepIKaIlNX OPraHuvYecKuX coequHeHud. buorpancdopmarus nectuuuaoB. Paznoxenue
MPUPOIHBIX MOJIUMEPOB. Buonerpanarnus KCEHOOMOTHKOB JUTHOJIUTUYECKUMHU
MUKpPOOpraHu3Mamu. buonerpaganus CHHTETMYECKHX MOJIMMEPHBIX MatepuaioB. IIpoGiema
co3/1aHus OMOIeTpaIupyeMBbIX IJIACTUKOB

Tema 3. XapaKTepHCTmca CTOYHBIX BOJ U ME€TO0B UX OYHCTKH




XapakTepuCTUKa CTOYHBIX BOJ. METOAbl OYMCTKM CTOYHBIX BOJ. buosormueckas oudncrka
CTOYHBIX BOJI B €CTECTBEHHBIX YCIOBHUSX.

bronoruveckas OYMCTKAa CTOYHBIX BOJ B a’pOOHBIX yclOBUsAX. OUHMCTKAa CTOYHBIX BOJ B
asporeHkax. OUnCTKa CTOYHBIX BOJ B OMO(DUIBTPaAX.

buonoruveckass O4YMCTKAa CTOYHBIX BOJI B aHAIPOOHBIX YCIOBUSAX. XapaKTEPUCTHKA
METaHOBOTO OpoxeHus. DakTopbl, BIMUAIOIMIME HA MPOIECC AaHAIPOOHOW OYHCTKH CTOKOB.
Kunernyeckue 3akOHOMEPHOCTH (DYHKITMOHHPOBAHHS aHAIPOOHBIX OMopeakTopoB. KoHCTpyKInn
COBPEMEHHBIX aHadPOOHBIX OMOPEakTOpoB. TexHOMIOTHYECKUE 0COOCHHOCTH aHA’POOHBIX METOJIOB
OYMCTKHU CTOYHBIX BOJI.

'mybokasi ouncTka W o0e33apakMBaHUE CTOYHBIX BOJ. JloOUMCTKA CTOYHBIX BOJA OT
B3BCILICHHBIX BEIIECCTB U OPraHMYECKHUX 3arpsa3HeHuid. MeToapl riIyOOKON OYMCTKU CTOYHBIX BOJ OT
OnoreHHbBIX eMeHTOoB. O0e33apaKuBaHUE CTOYHBIX BOJI. HackhIIeHne CTOYHBIX BOJ KHCIOPOJIOM.
O06paboTka M yTUIM3AIUs OCAJAKOB CTOYHBIX BOJA. COCTaB M CBOMCTBA OCAJIKOB CTOYHBIX BOJ.
O06paboTka 0caaKoB. Y TUIM3ALUS OCAKOB CTOYHBIX BOJI. JIeMOHUPOBAHKE OCAJAKOB CTOUYHBIX BOJI.

Bonomnoaroroska. TpeGoBaHus K Ka4eCTBY MUTHEBOM BOJIBI. TE€XHOJIOTHS BOJOTIOATOTOBKH.
buocopOioHHas ouncTKa IPUPOIHBIX U CTOYHBIX BOJ

Tema 4. Buonornyeckasi 0UMCTKa ra3oBbIX BLIOPOCOB

XapakTepucTUka W METOJbl OYMCTKH Ta30BO3AYIIHBIX BBIOPOCOB. AnmnapartypHoe
opopmiieHHE Tmpolecca OHWOJOTMYECKOM OYHMCTKM Ta30BO3AYIIHBIX BBIOpocoB. OuncTka
0TpabOTaHHOTO BO3/TyXa, BBIBOJUMOIO U3 (PEpMEHTATOPOB

Tema 5. IHoyyenune 3KkoM0rn4ecKu YucTou YHepruu. IIpon3BoacTBo U UCMOJIB30BaAHHE
Ouorasa

XapaktepucTtuka Ouoraza. buomeranorene3. TexXHOJIOTHYECKHE AacCTEKThl IMPOU3BOJICTBA
Oouworaza. IlomroroBka u wucnosp3oBanue Oworasa. I[IpomsBojacTBo sTaHona. buortexHomoruss
npeoOpa3oBaHusl COJIHEYHOU FHeprur. POTONPOU3BOCTBO BOAOPOIA.

Tema 6. buorexHojiornyeckasi nepepadorka NPOMbINLUIEHHBIX OTX010B, OBITOBBIX
OTXO/I0B U PACTUTEHLHOIO ChIPbS

Hopwmpbl HakoruieHus, COCTaB U CBOWCTBA TBEPJABbIX OBITOBBIX OTX0/0B. O0E3BpeKUBAHUE U
nepepaboTka TBEPAbIX OBITOBBIX OTX0/0B. IlepepaboTka OTXOJOB LEIUIIOJIO3HOTO MPOU3BOJACTBA.
[lepepaboTka OTXOJOB MOJIOYHOW MpoMbIIeHHOCTH. [lepepaboTka OTXOJOB CIUPTOBOTO U
alleTOHOOYTUIIOBOTO MPOU3BOJCTBA. BHOTEXHOIOrHYECKOe UCTIOIb30BAaHUE OTXOJ0B MTPOU3BOJICTBA
caxapa M Kpaxmana. XapakTepHUCTHUKa M METOAbl NepepabOTKU pPACTUTENBHOTO  CBIPBSL.
l'unponuTtnueckas M OMOTEXHOJOrHMYecKas IepepadoTKa pacTUTEIBHOTO Chipbs. TBepaodaznas
dbepMeHTalMs  pPacTUTENBHOTO CHIpbS. buonerpaganus OTXOJOB  CEJIBCKOTO  XO3SHCTBA.
DKOJIOTHYECKHE TEXHOJOTHMH B celbCcKoM Xxo3siiictBe. [Ilpumenenue mnpoOuotukoB. llomydenue
OuopasznaraeMbix MOJUMEPHBIX MaTepuanoB. baktepuanbabie ynobpeHus. buonornyeckas 3ammra
pactenuii. CHiiocoBaHue.

4. llepeyeHb y4eOHO-METOAUYECKOr0 oOOecrevyeHUsl [JIsi CaMOCTOSITeIbHOIl PadoThI
o0y4yamuxcst Mo JTUCHHUILINHE

CamocrosTenbHas paboTa CTYACHTOB fABIseTcs 0coOoi (opMoOi opraHu3aluu y4eOHOTO
npoliecca, MpeAcTaBIsoNnas co00H MIaHUPyeMYIO, T03HABATEIbHO, OPraHU3aLMOHHO U METOMYECKU
HaIpaBISIEMYIO JIEATENIBHOCTh CTYJEHTOB, OPHEHTHUPOBAHHYIO Ha JOCTH)KEHHE KOHKPETHOIO
pe3ynbTaTa, OCyIIECTBIseMyl 0Oe3 mpsaMoi momolu mnpenojaBatens. CamocrosiTenbHas paboTa
CTY/IGHTOB SIBJSIETCS COCTABHOM 4YacThl0 y4yeOHOM pabOThl M HMEET MLEeJbl0 3aKpeIuieHue |
yriiyOJeHue MOJIydeHHBIX 3HAHUM M HABBIKOB, TIOMCK M NMPHOOpPETEeHHE HOBBIX 3HAHUM, a Takxke
BBIMIOJTHEHUE Y4YeOHBIX 33JaHUM, IMOJATOTOBKY K TPEACTOSIIUM 3aHATUSAM M 5Kk3ameHy. OHa
IpeJycMaTpuBaeT, Kak MpaBUJIO, pa3paboTKy pedepaToB, HAMMCAaHUE JOKIAJ0B, BBIIIOJHEHUE
TBOPYECKUX, WHIAMBHUIyaIbHbBIX 33JJaHUH B COOTBETCTBUU C YUeOHOW MpOrpamMMmoil (TeMaTudecKuM
IUTAHOM M3Y4YEeHHUs JUCHMIUIMHBI). Tema Juis Takoro BBICTYIUIGHHS MOXET ObITh HpeUIosKeHa



IpenojaBaTeieM WiIM K30paHa caMUM CTYIAEHTOM, HO MAaTepuaj BBICTYIUIEHUS HE JOJDKEH
OyOIMpoBaTh JIGKIMOHHBIA MaTepuai. PedepaTUBHBI MaTepHan CIyKHUT JOTOJHUTEIBHON
uHpopmanueit A paboThl Ha MPaKTHYECKUX 3aHATHAX. OCHOBHAs Ledb JAHHOTO BHJA PabOTHI
COCTOUT B OOYYEHHUH CTYIEHTOB METO/IaM CaMOCTOATEIBHOM paboThl ¢ yueOHbIM MaTepuaioM. Jlis
MOJTHOTBI YCBOGHHMSI TEM, BBIHECCHHBIX B TIPAaKTHUECKHE 3aHsITHs, Tpedyercs paboTa cC
nepporcToyHukamMu. Kypc npeagycmaTpuBaeT  CaMOCTOATENbHYIO  pabOTy CTYIEHTOB  CO
crnenuanpbHoil  sureparypoil. Cienyer OTMETUTb, UYTO CaMOCTOsITeIbHas padoTa CTyIEHTOB
pe3yibTaTUBHA JHIIb TOIJA, KOIJA OHAa BBINOJHIETCA CHUCTEMaTUYECKH, IJIAHOMEPHO H
L[€JIEHANIPaBJICHHO.

3amaHus UIE CaMOCTOSITENTBHOM PalbOThI MPelyCMaTPUBAIOT MCIIOJIB30BaHNE HEOOXOAUMBIX
TEPMHUHOB U MOHATUHN 1O mpobiemartuke Kypca. OHU HallETUBAIOT HAa MPAKTHYECKYI padoTy 1o
MPUMEHEHHIO M3y4aeMOT0 MaTepHalia, MOUCK OMOIMOTpauuecKoro Marepuana W 3JIEKTPOHHBIX
HMCTOYHUKOB MH(GOpMAIUH, WIUTIOCTPATUBHBIX MATEPUATIOB. 3aJaHMs 10 CAMOCTOSITEIbHONU paboTe
JAIOTCS 110 TeMaM, KOTOpbIe TPEOYIOT JOMOTHUTEIBHON MPOPAOOTKH.

OO0umuit 00beM C€aMOCTOSITENbHONM pabOThl CTYAEHTOB 10 JUCUUIUIMHE BKJIIOYAeT
ayTUTOPHYIO U BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO padOTy CTYAECHTOB B TEUEHHE CEMECTPA.

AynuTopHas caMoCTOsTeNIbHasg paboTa OCyIIecTBIAETCS B (POpME BBIMOJIHEHHS] TECTOBBIX
3aJaHul, Keic-3a1ad, THChMEHHBIX TPOBEPOYHBIX PAa0OT TIO AWUCHUIUIMHE. AyIAUTOpHas
camocTosiTellbHasg paboTa obecriedeHa 0a30l TECTOBBIX MaTEpUaJIOB, Keilc-3ajad Mo pasaesam
JMCIUTUTAHBL

Bueayauropnast camocTosTenbHast paboTa ocyuiecTBisiercs B (hopmax:

- TIOJITOTOBKH K YCTHBIM JIOKJIa7aM (BBICTYIUICHHSM 10 TeMme pedepara)/

Temvl pegpepamos (3adanus 011 KOHMPOAbHOU padbomut 8 cemecmp)

1. MeTtobl OMOTEXHOJIOTUIECKOI OYUCTKU CTOYHBIX BOJI.
2. IIpobGnema co3nanus OMoAETPaIUPyEMbIX TTACTHKOB
3. buorpanchopmarus [TAB.

4. JIuxBunanus HEPTSIHBIX 3arPS3HEHUIA BOIBI U TIOYBHI.
5. Pseudomonas putida.

Jna camocmoamenbHoll RO020MOEKU K 3AHAMUAM RO OUCUUNTIUHE DEKOMEHOYEem s
UCNOIb308aAMb YUEOHO-MEMOOUYECKUE MAM EPUATDL:

1. ComnoBbeB A.B. BBeneHue B OHOTEXHOJIOTHIO: Y4eOHO-METOIUYECKOE IMOCOOHE. —
Viegaobck: PI'BOY BO «VYnul'TIY um. U. H. Ynesaaosay, 2017.

5. IlpumepHble OleHOYHbIe MATEPHAJbI [Jisi INPOBeIEHUs] TEKYIIero KOHTPOJIs
yCleBaeMOCTH H MPOMEKYTOYHOI aTTecTalliu 00y4YalommXcsl 1Mo AUCUUILINHE

Opranu3anus 4 npoBeJeHue ATTECTAIUMN CTYIeHTa

@®I'OC BO opueHTHpOBaHbl IPEUMYILIECTBEHHO Ha BHIPAOOTKY y OakanaBpa KOMIETEHIMNA —
JMHAMUYeCKOTo Habopa 3HAaHWM, YMEHUH, HABBIKOB M JIMYHOCTHBIX KauyecTB, KOTOPHIE MO3BOJISAT
BBIMYCKHUKY CTaThb KOHKYPEHTOCIIOCOOHBIM Ha pBIHKE TpyJa M YCIEHIHO Mpo(hecCHOHAIBHO
pean30BbIBATHCS.

B mporuecce oneHkn 0akanaBpoB HEOOXOJIUMO HUCIOJB3YIOTCS KakK TPAJAWLMOHHBIE, TaK M
MHHOBALMOHHBIE THUIIbI, BUIBI U GOPMBI KOHTpOJIsA. [IpH 3TOM NOCTENEHHO TPaIUIIMOHHbIE CPEJICTBA
COBEPUICHCTBYIOTCSI B pycl€ KOMIETEHTHOCTHOIO IIOAXO0Jd, a WHHOBAIIMOHHBIE CPENCTBA
aJlarTUPOBaHbI JJIs IOBCEMECTHOTO MPUMEHEHUS B POCCUHCKON BY30BCKOM NMPAKTUKE.

Ileq» mpoBeaeHHMs aTTeCTAMM — IPOBEPKAa OCBOEHHUS 00pa3oBaTENbHOM IMPOrpamMMmbl
JMCUUIUIMHBI-IPAKTUKYMa Yepe3 CPOpPMHUPOBAHHOCTH 00pa30BaTEIbHBIX PE3YIIbTATOB.



IIpoMe:xxyTouHAasi aTTecTANMS OCYIIECTBIISIETCS B KOHIIE CEMECTPA U 3aBEpIIACT U3ydCHUE
JTUCIHIUIMHBI, TIOMOTAeT OIICHUTh KPYITHBIE COBOKYITHOCTH 3HAHWH W YMEHH, (opMHUpOBaHUE
OIPEAEIICHHBIX KOMIIETCHIUH.

OLEHOYHBIMH  CPEJCTBAMHM TEKYIIEro OLICHUBAHUS SBJISIIOTCSA: JIOKJAJ, TECThl IIO
TEOPETUYECKUM BOIPOCaM JUCHIUILIMHBI, 3aIIATa MPAKTUIECKUX padoT u T.1. KOHTpOIbh yCBOCHHUS
Marepuana BEIETCS PEryJsipHO B TEUYEHUE BCEro CeMecTpa Ha MNPAKTHYECKUX (CEMUHAPCKHUX,
nabopaTOPHBIX) 3AHATHSX.

No CPEJACTBA OLIEHUBAHWNAI, OO6pa3zoBarenabHbIC
H/H HCIIOJIB3YEMbBIC UIA TCKYIICTO OLICHUBAHUA PE3YyIbTAaThl JUCHUIIJINHBL
noxaszatesisi (GOPMHUPOBAHUS KOMITETCHIINU
OuneHoYHBIE CpeICTBA /I TeKylIei OP-1 3HaeT OCHOBHBIE
aTTecTaluu OMOJIOTUYECKHE TIOHATHSI U 3aKOHBI,
OC-1. I'pynmoBoe o0CyxaeHuE OCHOBHBIE HarpaBJICHUS
OC-2. Pedepar ¢ mpesenTarueit COBPEMEHHOI OMOTEXHOJIOTHH;
OC-3. Pedepat c npesenTarueit OP-2 ymeer kimaccu(uupoBaTh
OC-4. KonTposbHas TecToBasi padota 00BEKTHI OMOJIOTUYECKOTO CUHTE3A;
OC-5. Pedepar ¢ mpeseHTanueit OP-3 3HAeT MIPUHIIUTI
OC-6. I'pynmoBoe o0CcyxaeHNE KJIIOHUPOBAaHUS, TPAHCTEHE3A;
OC-7. Pedepar ¢ mpesenTaruet OP-4 ymeer pabotarh ¢ ydeOHOM,

y4eOHO-METOAMYECKON W HaydyHOU

OueHoYHbIe CPeCTBA JIJIs MPOMEKYTOYHO | JINTEPAaTYpOH, HHTEPHET-PECYPCAMH;

aTTecTaluu OP-5 3Haer Kak WHCHOJIB30BaTh

3ayer nabopaTtopHoe  o0OOpymoBaHHE U

MaTepHuabl IS BBLIIIOJTHEHHUS

OC-8. 3auer B hopMme ycTHOTO cobOeceIoBaHMs | YUEOHBIX W MCCIIEJOBATENbCKUX
10 BOIIPOCAaM U MMUCBMEHHOTO pPEeIIeHUs 3a/1a4 pabor;

OP-6 BrnageeT HaBBIKAMH TIOJTyYCHUS

OuomnpenapaToB Ha npumepe
AQHATOKCHHA;

OP-7 ymeer aHaJIM3UPOBATH
COBPEMEHHbIE HAYYHbIE JOCTUKCHHUS
u KOHIIEIINH B obnactu
OMOTEXHOJIOTHH;

OP-8 BJIAJIEET HaBBIKaMU

NpPUMEHEHUs 3HAaHMM B 00JacTH
OMOTEXHOJIOTHH IS

apryMeHTanud B 00pa3oBaTeNIbHOU
JESTEIbHOCTH Ba)KHOCTH 37I0POBOTO
o0pa3a >KW3HU, TUTHUEHBI, OXPaHBI
IPUPOJBI U T.11.

Onucanue OLCHOYHBIX CPEACTB U H606XOJII/IMOFO O60py,[[OBaHI/I$I (I[eMOHCTpaI_II/IOHHOFO
MaTepI/IaJ'Ia), a TaK K€ Imponecaypbl M KpPUTCPHUU OLOCHUBAHUA HWHAHUKATOPOB JOCTHIKCHUA
KOMIIETSHIIUM Ha Pa3JIMYHLBIX JTAllaX UX (I)OpMI/IpOBaHI/IH B IIponecce OCBOCHUA O6pa3OBaTeHLHOﬁ
IporpaMmsal MPEACTABIICHLI B DoHIE OIEHOYHBIX CpCACTB UIA TEKYLICTO KOHTPOJIA YCIICBACMOCTU
n HpOMeX(YTOQHOﬁ arTeCTaluuy 1o JUCIUIIIINHC «DKonoruyeckasl OMOTEXHOIOTHSI».

Mamepuansl, ucnons3yemole 011 MEKyuLe20 KOHMPOJia yCHeeaemocmu
odyuarouguxca no oucyuniune

OC-4. KonrpoabHas TecToBasi padora
1. K3amauam coBpeMeHHOIi GMOTEXHOJIOTHH OTHOCSITCS:

a) cO3/1aHKeE HOBBIX POOOTOB



0) co3nanue HOBBIX COPTOB PacTEHHiA
B) CO3JaHKUE HOBBIX MIOPOJ] JKMBOTHBIX
T') BEPHO BCE

1) BepHO 2 11 3

2. K MeToaamM GHOTEXHOJIOTHH OTHOCHTCS
B) IShaAL RS HSP
B) KJIOHHPOBAHHE
I') MHKPOOHMOJIOTHYECKUN CHHTES
1) BCE MEPEUMCIIEHHBIE

3. Kakoii MeToJ HCIOJIb3YIOT /IS IPOU3BO/ICTBA Y€JI0BEYECKOr0 HHCYIMHA?
a) TEHHYI0 HHKEHEPHIO
0) cenekuuro
B) MHKPOCKOIIHMIO
I') XUMHYECKUH CHHTE3

4. /KuBoTHBIE, pacTeHHsl, MUKPOOPTaHU3Mbl, BUPYChI, TeHeTHYecKasl MporpaMma
KOTOPBIX H3MEHEHA C MCI0Jb30BAHUEM METO10B N'eHHOW MH/KeHEePHH

a) TpaHCrE€HHBIE OPTaHU3MBI
0) GmusHENH!

B) MHKpPOOHBIE GEIKH

I') dhepMeHTHI

5. BoiGepuTe BepHbIe 0TBeThI. P0JIb OMOTEXHOJIOTHH B PellIeHHH I100AJIbHBIX TPOOJIeM
YyeJi0BeYecTBA 3aKJII04YaeTCs:

a) B NPENOTBPAIIEHAH TII0OATBHOTO H3MEHEHHUS KITMMATa
0) B oGecneueHnn NPOJIOBOILCTBUEM HACEIEHHS 3EMITH
B) B NPUHIHMIMAILHOM YJIYYNIEHHH CPEPBI MEIUIMHBI

T') B IPEJOTBPALICHUM KPU3KCA UCKOIAEMBIX PECYPCOB
1) BEPHO BCE

6. K 00bexTamM 0HOTEXHOJIOTHIl OTHOCATCS
a) MHKPOOPTaHU3MBbI

0) *xuBOTHBIE

B) pacreHus

') KIETKH KUBBIX OPraHU3MOB

1) BEPHO BCE

e 7.buoras —3T0

a) cMech MeTaHa C JUOKCHIIOM YIiiepoa
0) cMech BoIOpOZIA C a30TOM

B) Taphl STaHOIA

I) CMeCh BOJIOPOJIA C IUOKCHIIOM YIJIepoa

8. K 6m0TexHO0/I0rH4ecKUM MpPoLeccamM OTHOCUTCS:
a) OMOJIOTUYECKAs! OUYMCTKA CTOYHBIX BOJI,


https://pandia.ru/text/category/ochistka_estestvennih_i_stokovih_vod/

0) XUMHUYECKUIA CHHTE3 aMUHOKHCIIOT;

B) Cyib(haTHOE Pa3I0KEHHUE [IEIUTIONO3HI,
r). ropeHue Topda;

). XUMHUYECKOE OKHCIICHHE JKele3a.

9. CybcTparoM /i KYJILbTHBHPOBAHUS OMOTEXHOJIOTHYECKHX 00bEKTOB SIBJIAETCH:
a). 1J1aMm;
0). cepHas KHCIIOTa;
B) BOJa;
I') YKCYCHasi KUCJIOTa;
1) TIECOK.

10.OcHOBHO# MPUYMHOI MOCTENEHHOT0 MOTENJIeHUsI KJINMATA ABJISETCS:
a) I3MEHEHHE €CTECTBEHHOTO PAaIMOAKTUBHOTO (POHA;
0) yBenuueHue B aTMocdepe KOHIEHTPAIUU JUOKCHIA YTIIEpOo/Ia;
B) HCTOHYEHHE 030HOBOTO CJIOSl B aTMoc(epe;
I') yBEJIMUEHHE KOHLIEHTPALUH XJI0p(PTOPYriIepoaoB

11. AAnoBuTHII TyMaH, 00pa3yloLIUiicsl IPU BO3/1eiiCTBMHU COJTHEYHOI'0 CBeTa HA cMeCh
BbIOPOCOB MPOMBINLIEHHBIX NPEANPUATHI U TPAHCIIOPTA, HA3bIBAIOT:
a) 3a/IbIMJICHHEM aTMOc(]ephl;
0) GeBIM CMOTOM;
B) MAPHUKOBBIM 3(PPEKTOM;
') POTOXUMUYECKHM CMOTOM

12. OCHOBHBIM UCTOYHHKOM YHEPTHH JIJISl aTPOIKOCUCTEM CUMTAIOT:
a) MUHEpaJIbHBIC yI00pEHNS,
0) COHEUHYIO paJHaIluio;
B) OpraHuvyecKue yaoOpeHus;
T') CEIbCKOXO3SHCTBEHHBIC MAIIUHBI

13. UcTpebJjieHue JiecOB HA OOIIUPHBIX TEPPUTOPHUSIX PUBOIAUT K:
a) CMSTYCHHIO KIIMMATUYECKUX YCIIOBHIA,
0) YCWJICHHIO DPO3HUH TI0YB;
B) YBEJIMYCHUIO BUJIOBOTO pa3HOOOpa3us;
') YMEHBIICHUIO UCTIAPCHUS

14.0cHoBHAasi NPUYNUHA CHUKEHUSI TJIOOPOIUS MOYB:
a) 0€30CTaHOBOYHOE MX UCIOJIb30BaHUE
0) MPUMEHEHHE XUMHUKATOB
B) HEJIOCTATOYHOE MPUMEHEHHUE y100peHU I
I') HEJJOCTATOYHBIN ITOJIUB

15. YTo siBJIsIeTCs1 OCHOBHOI NPUYMHOI BHePeHUsI HOBBIX TEXHOJIOTHIi B CeJIbCKOM
X03fHCTBE!
a) yBeJIMUYEHHE POCTa HACEJICHUS Ha IIaHeTe
0) BbIpallMBaHNE HOBBIX KYJIbTYP
B) KOHTPOJIb HaJl ypOXKaem

16. YUTO He OTHOCAT K AJbTEPHATHBHBIM HCTOYHHKAM JHEPIrUH:
a) Obuoras
0) KaMEeHHbIH yroib
B) COJIHIIE
T') BeTep



17. Bun 3arpsi3HeHus MPUPOIHOI CPeibl ()KUBHIMH OPTraHU3MAMM
a) XUMHYECKUI
0) OMOJIOrHYCCKUI
B) pPaJMOAaKTUBHBIN

Marepuainsl Uit Opraiu3aliy TEKYIIEH aTTeCTaluu IIPEICTABIICHBI B I1.5 IPOTPaMMBI.

Mamepuanst, ucnoivzyemole 0 RPOMENHCYMOUHO20 KOHMPOJIA YCNeeaemMocnu
odyuarowuxca no OucCyunjiuHe

OC-8. 3auer B (popMe yCTHOTO coOeceq0BAHUS 1O BONMPOCAM U MUCLMEHHOI0 pellleHus 3a1a4
IIpuMepHBIil nepeYeHb BONPOCOB K 3a4eTy

[IpenmeT 3K0JI0rHYecKoi OMOTEXHOJIOTUH.

BruoTpancdopmarius KCEHOOMOTHKOB M 3arpsI3HSIOIINX OKPYKAIOIIYIO CPEAy BEIIECTB.
XapaKkTepUCTHKA CTOYHBIX BOJ M METOJOB X OUYHCTKH.

Brosornyeckast ounCTKa ra30BBIX BEIOPOCOB.

[TomydeHne KOJIOTHYECKH YUCTOH dHeprn. [[poM3BOACTBO M HCMOJIB30BaHIE OHOTa3a.
BruoTexHonornyeckas nepepaboTKa MPOMBIIUIEHHBIX OTXO0/I0B, OBITOBBIX OTXOJIOB H
PaCTUTEIILHOTO CBHIPHSI.

7. TexHosormdeckas OMOIHEPTETUKA U OMOJIOTHYECKas epepaboTka MUHEPATBLHOTO CHIPbSL.

8. buoTexHONOTHS B PENICHUN YHEPTETHUECKHIX MPOOITEM.

9. Tlonmyyenue Ouorasa, CUPTa U3 MPOMBIIIJICHHBIX U CEIbCKOXO3IHCTBEHHBIX OTXO/IOB.

10. buorexnomorust u 3kojorus. IlyTu pemeHuss mpoOsieM SKOJOTHM W OXpaHbl OKPYKAFOIICH
cpensl MeTogamMu OuoTexHosoruu. Mcmoiap3oBaHME MUKpPOOPTaHM3MOB B KaueCTBE KOHTPOJIS
3arpsi3HECHUM.

11. TlepepaboTka 1 yTHIM3AIUS TPOMBIIIIEHHBIX OTXOJ0B. XapaKTEePUCTHKA OTXOJA0B M MOOOYHBIX
MIPOJIyKTOB MPOMBIIIEHHOCTH U CEJIbCKOro xo3siictBa. IlepepaboTka O0TX0J0B OMOJIOTHYECKUMU
METO/JaMHU.

12. Ponp  MHKpPOOPraHM3MOB B  OXpaH€ OKpyXKawlled cpeasl OT  3arpsi3HEHUui.
buoTtexHnonornueckne 0CHOBbI OUMCTKH CTOYHBIX BOJI.

13. 3akoHOMEpPHOCTH pOCTa M PA3BUTUS MUKPOOPTaHU3MOB. [IpoayKThl MHKPOOHOTO CHHTE3a.
MeTo bl BbIJIENIEHUSI YUCTHIX KYyAbTYp. MeTo bl naeHTU(UKAIIE MUKPOOPTaHU3MOB.

14. TlepcnieKTUBBI pa3BUTHSI SKOJIOTHUECKON OMOTEXHOIOTHH.

ok wnE

IIpumMepHbIe MpaKTUYECKHUE 3aJaHUS K 3a4eTy:

1. CocraBuTth cxeMy noJydeHus Ouorasa.

2. IlpeacraBuTh crIOCOOBI OYMCTKU CTOUYHBIX BOJ.

3. CocTaBUTh PEKOMEHALINY 110 OYMCTKE T'a30B IpU (pepMeHTALUH.

B xoHI1ie HU3YUCHU NUCHUIIIIMHBI IOABOAATCSA UTOTH pa6OTLI CTYACHTOB Ha JICKIIUOHHLIX U
MPAaKTUYCCKUX 3aHATUAX TYTEM CYMMUPOBAHUSA 3apa6OTaHHHX 0aJlJIOB B TEUCHHUE ceMeCTpa.

Kpurtepun onennBanus 3HaHUH 00y4al0IIMXCS 10 JUCHHUILIMHE



Dopmuposanue 6anIbHO-PEUMUH2080U OYEHKU PAboOmbl 00Y4AIOUUXCSL

ITocemenue PabGora Ha
Ilocemenue
N NPAaKTUYCCKUX | MPAKTHUECKUX | 3ayer
JICKIIU U o
3aHATHU 3aHATHUAX
Pas0amioBka no 9x 1=9 15x 1=15
212 GamoB 64 Gata
8 BHJIaM paboOT 0ayioB 0ayIoB
cemectp | CyMMapHBIil Makc. 24 6anna 236 6ammoB 300 6ammoB
9 dayu10B Max
Oas max max max

Kpumepuu oyenueanus pabomul obyuarowezocs

Ouenka Bbanasi (3 3E)
«3aYTEHO» 151-300
«HE 3a4TEHO» meHee 150

6. MeToauyeckue yKa3aHus J1JIsl 00yYAIOIMMXCS 10 OCBOECHHIO I CIMIIIMHBI

VYcmemHoe u3ydeHue Kypca TpeOyeT OT OOyJaromUXCsl TMOCEIICHUs JICKIUNA, aKTUBHOU
pabOThl Ha TPAKTHYECKUX 3aHATHUSAX, BBHITIOJTHEHUS BCEX Y4YeOHBIX 3aJaHUi TpernogaBaTeds,
03HAaKOMJIEHHsI C OCHOBHOM M JTIOTIOJIHUTEIBHOM JINTEPATYpPOH.

3anuch JeKUMH — OJHa U3 (QOpM aKTHUBHOM CaMOCTOATEIbHON padoThl OOyyaroumxcs,
TpeOyloIiasi HaBbIKOB U YMEHHUS KPaTKO, CXeMaTHUYHO, MOCJIEI0BATEIILHO U JIOTHYHO (PUKCHPOBATH
OCHOBHbBIE TOJIOXKEHHS, BBIBOBI, 00001IeHNs, GopMynHpoBKU. B KOHIle JeKIuU MperoaBaTeib
OCTaBJsieT BpeMs (5 MUHYT) AJIg TOTO, 4YTOOBI OOydYaroIIMecss HWMENTH BO3MOXKHOCTH 33J1aTh
YTOYHSIIOUIME BOMPOCHI MO H3y4aeMOMy MaTepuany. l3-3a HEZOCTaTOYHOrO KOJIMYECTBa
ayJUTOPHBIX YacOB HEKOTOpble TEeMbl HE YAaeTcsl OCBETUTh B TIOJHOM O0beMe, M03TOMY
MpenojaBareib, M0 CBOEMY YCMOTPEHHUIO, HEKOTOPbIE BOINPOCHI BBHIHOCHT Ha CaMOCTOSTEIBHYIO
paboTy CTYIEHTOB, pEKOMEHIYS Ty WM MHYIO JuTeparypy. Kpome 3Toro, mjsi Jydiero OCBOSHHS
MaTepuajga M CHUCTEMaTH3allMd 3HAaHUM 1O JUCHUIUIMHE, HEOO0XOJMMO TIOCTOSHHO pa3duparth
MaTepHabl JeKIUI [0 KOHCIEKTaM U Y4eOHbIM mocobusim. B ciydyae HeoOxonumocTi oOpamiarhest K
MIPENoIaBaTeNio 3a KOHCYIbTallUeH.

IloaroroBka K NpakTHYeCKUM 3aHATHSAM.

[Ipy moAaroToBKEe K MPAKTUUYECKUM 3AHSTUSM CTYIEHT JIOJDKEH H3YyYUTh TEOPETUUECKUI
MaTepuaia MO TeMe 3aHATUs (UCMOJb30BaTh KOHCHEKT JICKIMH, M3Y4YUTh OCHOBHYIO IJUTEparTypy,
O3HAKOMHTHCS C JIOMIOJHUTEILHON JINTEPaTypoOid, MpU HEOOXOAUMOCTH JOMOIHUTH KOHCIIEKT, Aeias B
HEM COOTBETCTBYIOIIME 3alMlCH W3 JIMTEpaTypHbIX HUCTOYHUKOB). B ciydae 3arpyaHeHuit,
BO3HHUKAIOIIUX TPU OCBOCHHHM TEOPETUYECKOTr0 Marepuaia, CTYIEHTY cjeayeT oOpalarhes 3a
KOHCyNbTallMeil K mpenojaBarento. Mas Ha KOHCYNbTallMIO, HEOOXOAMMO XOPOIIO MPOAYMAaTh
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsCHEHUSI.

B Hauasie mpakTH4eCcKOro 3aHATHS MperojaBarellb 3HAKOMHUT CTYIEHTOB C TE€MOMi, Oorjalaer
IUIaH TIPOBEJCHMS 3aHATHS, BbLAACT 3a/laHMs. B TedeHHe OTBEIEHHOTO BPEMEHHM Ha BBINOJHEHHE
pabOTBI CTYAEHT MOXET OOpaTHThCS K MpernojaBaTelio 3a KOHCYJbTalMell Wwin pa3bsicHeHHsMU. B
KOHLIE 3aHATHUS IPOBOJUTCS PUEM BBIIIOJIHEHHBIX 3aJJaHUi, coOeceloBaHHE CO CTYJICHTOM.

Pe3ynbTaThl BBIMOIHEHUS MPAaKTUYECKUX 3/1aHUI OLIEHMBAIOTCS B OayiaX, B COOTBETCTBHH C
0aJTbHO-PENTHHIOBOM CHCTEMON YHUBEpCUTETA.

ILi1aHbI NPAKTHYECKHUX 3aHATHI
IIpakTuuyeckoe 3ansitue Ne 1 «IIpeamer sxkonoruyeckoit GHOTEXHOIOTUIY (2 U)

HeJ’IL 3aHATUSA: U3YUUTH 0COOCHHOCTH PKOJIOTHYECKOM OMOTEXHOJIOTHH U €€ HaIlTpaBJICHUA .




Coneprxanue paOOThI:
Bomnpocs! st 06cyxaenust:
1. [lpumenenne OHOTEXHOJOTHUYECKUX METOAOB JUIsl pEIIeHUs MpoOJieM  OXpaHbl

OKpyKarmieid cpenbl U OMOMOHHMTOpPWHTA, TepepadoTKa OTXOJOB, OYMCTKA BOJ, YCTPAHCHUS
3arpsI3HEHUM.

2. llpumeHeHHE MAaHHBIX JPYTHX HAyK B OSKOJIOTUYECKON OHMOTEXHOJOrMH — OWMOXMMHH,

MI/IKpO6I/IOJIOFI/II/I, reHEeTHYSCKOM HHXCHCPUH, XUMUYCCKUX TEXHOJIOTHH.

3. PBIHOK W OCHOBHBIC HAIPABICHUS PA3BUTUSA TPHPOJTOOXPAHHBIX OHMOTEXHOJIOTHH B

Poccum n mupe.

4. IlepcieKTHBBI pa3BUTHS IKOJIOTUYECKON OMOTEXHOIOTUH.
PexomeHa1my Kk caMOCTOSATENIBHON padoTe.
1. JIekuumoHHBIN MaTepual Mo TeMe.

2. CoOTBETCTBYIONINE TJIaBBl PEKOMEHIOBAHHBIX YUCOHHUKOB.

IIpakTnueckoe 3ansitue Ne 2 «buorpancopmainyisi KCEHOOMOTHUKOB M 3arps3HSAIOLINX

OKPYXAIOIIYIO CPeIy BelecTBy (6 4acoB)

Hens 3ansTust: NU3ydnTh 0COOEHHOCTH KCEHOOMOTHUKOB M CTIOCOOBI OYMCTKH.

Coneprxanne pabOTHI:

Tembl a1 pedepaToB ¢ Mpe3eHTAINEH:

1. Xapaktepuctuka KCEHOOMOTHKOB, BHOCUMBIX YEJIOBEKOM B Orochepy.

2. buonerpanaius KCCHOOMOTHKOB B OKPYXKAIOIIIEH cpe/ie.

3. JluxkBupanus He(TAHBIX 3arPSA3HEHUN BOABI U MOYBHI.

4. KoHTponb 3arpsi3HEHUs OKpYKalolleld Ccpenbl C HCIOJIb30BAaHUEM OHOJIOTHYECKUX

00BEKTOB.

5. buorpanchopmarius MeTamIoB.

6. bakrepuanpHOE BBIIETAYNBAHUE KYd M OTBAJIOB.

7. buosornyeckasi OUMUCTKA MTOYB.

8. buotpancdopmalus KCCHOOMOTHKOB BOJIOPOCIISIMUA U PACTCHUSMHU.

9. buotpanchopmarus HedTH U HedTenpoaykToB. buorpancpopmanus [TAB.
10. BuotpaHchopmarus raloreHcoAepKalIuX OPraHMIECKUX COSNHEHHH.
11. Buotpancdopmanus MecTUIHIOB.

12. Pa3noxeHue NPUpPOTHBIX MOJIUMEPOB.

13. Buonerpananus KCeHOOMOTUKOB JIMTHOJUTHYECKUMH MUKPOOPTIaHU3MaMHU.
14. Buonerpananus CHHTETUYCCKUX MTOJIMMEPHBIX MaTEPUAIIOB.

15. IIpoGnema co3ganusi OMoAErpagupyeMbIX MJIACTUKOB.

Pexomenaruu Kk caMOCTOSITEIBHON padoTe.
1. JIeKiMOHHBINA MaTepHa 1Mo TeMe.
2. COOTBETCTBYIOIIUE TTIaBbl PEKOMEHI0BAHHBIX Y4EOHUKOB.

IIpakTuuyeckoe 3ansaTHe Ne 3 «XapakTepuCTHKa CTOYHBIX BOJ| U METOJIOB X OUYHUCTKU» (4

HCJ'IL pa6OTLIZ 3HAaKOMCTBO C MCTOJaMH OYUCTKH CTOYHBIX BO.

Conepxanue paOOThI:

Tems! 11 pedepatoB ¢ pe3eHTaLUECH:

1. XapakrepucTHUKa CTOYHBIX BOJI.

2. MeTo/1bl OUHUCTKU CTOYHBIX BOJ.

3. buonoruyeckas 04MCTKa CTOYHBIX BOJI B €CTECTBEHHBIX YCIOBHSIX.



Buosiornyeckast O4MCTKAa CTOYHBIX BOJ B a3POOHBIX YCIOBHSX.
OuncTKa CTOYHBIX BOJ B a9POTEHKAX.
OumncTka CTOYHBIX BOJ B OMOQIIBTpax.
Buonornyeckasi OUMCTKAa CTOYHBIX BOJI B aHAIPOOHBIX YCIOBUSIX.
I'myGokas ouncTka u 00e33apakuBaHle CTOYHBIX BoA. OOpaboTKa U yTHIU3AIHs
0CaJKOB CTOYHBIX BoJ. CocTaB M CBOMCTBA OCAJKOB CTOYHBIX BOA. OOpaboTKa OCaIKOB.
YTunu3anus 0cakoB CTOYHBIX BOJ. JleMOHUPOBaHNE OCAIKOB CTOYHBIX BOJI.

9. BonmonoaroroBka. TpeGoBaHuUS K KaueCTBY MUTbEBOI BOABI. TeXHOJIOTHS
BOJOTIOITOTOBKU. brocopO1noHHast 04rcTKa NPUPOAHBIX U CTOYHBIX BOJI.

N O

PexoMeHaanum K caMoCTOATENBHOI paboTe.
1. JlekumoHHBIN MaTepual Mo TeMe.
2. COOTBETCTBYIOIIHUE TJIaBbl PEKOMEH/I0BAaHHBIX YUYEOHUKOB.

IIpakTnueckoe 3ansaTne Ne 4 «buosornyeckast O4McTKa ra30BbIX BEIOPOCOBY (4 1)
Henb 3aHATHSA: U3YYUTH CIIOCOOBI OMOJIOTMYECKOM OYMCTKH ra30BbIX BEIOPOCOB.

Coneprxanne pabOThI:

Tembl a1 pedepaToB € Mpe3eHTAINEH:

1. XapakrepucTuka U METO/Ibl OYUCTKHU Ia30BO3YIIHBIX BEIOPOCOB.

2. AnmaparypHoe oopmMIIeHHE TIpotiecca OMOIOTHIECKOW OUYMCTKH ra30BO3IYIITHBIX
BBIOPOCOB.

3. OuncTka 0TpabOTAaHHOTO BO3yXa, BEIBOJUMOTO U3 (hepMEHTATOPOB.

Pexomennaruu k caMoCTOsITENIBHON padoTe.
1. JIeKUMOHHBIN MaTepuUai Mo TeEME.
2. COOTBETCTBYIOIINE TJIABBl PEKOMEHIOBAHHBIX YUCOHHUKOB.

IIpakTuyeckoe 3ansaTue Ne 5 «llomydenue sKoJI0rudeckr YucToi suepruu. [Ipons3BoacTo
Y HCIIOJIb30BaHKuE Ororasay (8 u)

Lenp 3aHATHSA: TO3HAKOMHUTHCS C COBPEMEHHBIMH IPOMBIIUICHHBIMU HAIpPaBICHUSMH B
MHKPOOHOJIOTHH.

Coneprxkanue pabOThI:

Tembl AJ1s TPYNIIOBOTO OOCYXKACHUS:

Xapakrepuctuka Ouorasa. buomeranorenes.
TexHOIOTHUECKHE acTIeKThI POU3BOICTBA OHoOTasa.
IToaroroBka u MCHOJIB30BaHKUE OHOrasa.

[TpousBoIcTBO ATaHOIA.

buorexHonoruss npeoOpa3oBaHus COTHEYHOU SHEPTHUH.
POoTONPOU3BOJACTBO BOJOPO/IA.

ocourwhE

PexomeHa1im kK caMOCTOSATENIbHON paboTe.
1. JIeKUMOHHBII MaTepHall 10 TEME.
2. CoOTBETCTBYIOIINE TJIaBbl PEKOMEH/IOBAaHHBIX Y4EOHHKOB.

HpaRanecxoe 3anaTue Ne 6 «buoTexHonoruueckas Hepepa60TKa IMPOMBIINIJICHHBIX
OTX0I0B, OBITOBBIX OTXO0OO0B U PACTUTCIBHOTO ChIPLS» (4 tI)

HCJ’IL 3aHATUSA: U3YUYUTH OMOTEXHOJIOTHYCCKHIE TIPUHIUIIBI nepepaGOTKH MMPOMBIIIJIICHHBIX
OTX0O0B, OBITOBBIX OTXO0OO0B U paCTUTCIBHOTI'O ChIPbA



Coneprxanue pabOThI:

Bormpocsr st pedepara ¢ mpe3eHTaue:

1. Hopwmbl HAKOIUIEHUS], COCTAB U CBOMCTBA TBEP/BIX OBITOBBIX OTX0JI0B. O0E3BpeKMBAHNE
U TiepepaboTKa TBEPABIX OBITOBBIX OTXOO0B.
ITepepaboTka OTXOHOB LIEJIIOIO3HOTO IPOU3BOACTBA.
[lepepaboTka OTX0I0B MOJIOYHON MPOMBIILIEHHOCTH.
[lepepaboTka 0TX0A0B CHUPTOBOTO U allE€TOHOOYTUIIOBOTO IIPOM3BOICTBA.
buoTtexHonornueckoe UCnoab30BaHUE OTXO0A0B IPOU3BOJCTBA caxapa U Kpaxmalia.
XapakTepucTUKa U METO/Ibl 1EPEPa0OTKU PACTUTENBHOIO ChIPbS.
I'unponuTnyueckas u OMOTEXHOIOTMYECKask Iepepad0TKa PaCTUTEIBHOIO ChIPhS.
Teepnodasnas dpepmeHTaNS PACTUTEIHHOTO CHIPHSI.
buonerpananus 0TX0/10B CENBCKOTO X03SIMCTBA.

10 DKOJIOTUYECKHE TEXHOJOTMH B CEIbCKOM Xo3sicTBe. I[IpumeHeHMe npoOMOTHUKOB.
baxrepuanbuble ynoOpenus. bruonorndeckas 3amura pacteHuil. CHII0COBaHUE.

11. Tonyuenue OuopasznaraeMpIX MOJIUMEPHBIX MAaTEPUAIOB.

CoNoOAWLN

PexomeHamy k caMoCTOATENBHON padoTe.
1. JIekuumoHHBIN MaTepual Mo TeMe.
2. COOTBETCTBYIOIIHUE TJIaBbl PEKOMEH/I0BAaHHBIX Y4EOHUKOB.

7. TlepeyeHb OCHOBHOH U JONMOJHHUTEJIbHOH Yy4eOHOI JuTeparypbl, WHTepHeT-
pecypcoB, He0OXOAMMBbIX [IJISI OCBOCHUS 1M CIUIJINHbBI

OcHoBHas1 JuTEparypa

1. CmronsieB, B. I1. OcHoBbl OnoTexHosoruu. HaydHbie OCHOBBI OMOTEXHOJIOTHH: yueOHOE
nocobue / B. II. Cmronsies, E. A. Tlnomko. — Cankr-IletepOypr: CIIOIJITY, 2012, — 112 c. —
ISBN 978-5-9239-0487-1. — Tekct: anekTpoHHBIN // JIaHb: AJIEKTPOHHO-OMOIMOTEYHAS CUCTEMA.
— URL: https://e.lanbook.com/book/45315.

2. KcenodonroB, b. C. OCHOBBI MUKPOOHOJOTHH W 3KOJOTHYECKOW OMOTEXHOJIOTHH :
yuebnoe nmocoobue / b. C. KcenohontoB. — Mocksa : ®OPYM : UHOPA-M, 2022. — 221 ¢. —
(Beicree oOpaszoBanme). - ISBN 978-5-8199-0615-6. - Tekcr : osnexrponssid. - URL:
https://znanium.ru/catalog/product/1851899

3. Epmakos, B. B. buorexnosorus: npaktukym : yuedHoe nocooue / B. B. Epmakos, O. O.
Hatuenko, H. C. TutoB. — Camapa : CamI'AY, 2020. — 178 ¢. — ISBN 978-5-88575-613-6. —
Texkcr : oamektponubli //  Jlamb : 9nekTpoHHO-OMOnmWoTeuHas cucrema. — URL:
https://e.lanbook.com/book/158649.

JonoaHuTeILHAS IUTEPATypa

1. Beegenue B HampaBiieHue. buotexnonorus: ydyeOnoe noco6ue / JI. C. [Jpmutok, O. B.
Kpurep, 1. C. MunentbeBa, A. B. IloznusikoBa. — Kemeposo : KemI'VY, 2014. — 157 ¢. — ISBN
978-5-89289-810-2. — TekcT : anekTpoHHBIN // JIaHb : AIEKTPOHHO-OMOJIMOTEYHAsT CHUCTeMa. —
URL.: https://e.lanbook.com/book/60191.

2. CanykoBa, A. Y. OcHOBBl OMOTEXHOJOTHHU : ydeOHO-MeTojauueckoe mocobue / A. Y.
CanykoBa, A. A. Maromenosa, C. M. MypcanmoB. — Maxaukana : J[lar[AY wumenn
M.M.IxxambynatoBa, 2020. — 98 c. — Tekcr : snekTpoHHbIH // JIaHb : 3eKTpOHHO-OUOINOTEeYHAs
cuctema. — URL.: https://e.lanbook.com/book/159406.

3. JlykanuH, A. B. UmxkeHepHas OHOTEXHOJOTHs: MpPOLECCHl U  almaparsl
MUKPOOHOJIOTHYECKUX MPOU3BOACTB : yueOHoe mocobue / A. B. Jlykanun. — Mocksa : UTHOPA-
M, 2020. - 451 c. — (Bniciiee o6pa3oBanue: bakanaspuar). - ISBN 978-5-16-011480-4. - Teker :
anekTpoHHbId. - URL: https://znanium.com/catalog/product/1062268.
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HNHuTepHeT-pecypcesl

XKypuan buorexnonorus — Pexxum pocryma: http://www.biotechnology-journal.ru

XKypnan Nature Biotechnology — Pexwum nocrtyna: https://www.nature.com/nbt/

3aKoHbI, KOJAEKChl M HOPMAaTUBHO-TIpaBOBble akThl B Poccuiickoit ®denepanuu - Pexum
JOCTYyTIa: https://legalacts.ru/



https://legalacts.ru/

JIuct cornacoBaHus paboueil nporpaMMel
y4e6HOM! AUCLIMIIMHEI (TIPAKTHKH)

Hanpasaenune noaroroBku: 06.03.01.buonorus

Ipoduan: buoskonorus

PaGouasi nporpamma: Dxonorudyeckasi 6MOTEXHOIOTUs
Cocrasureus: 10.10. KpacHonepoBa — VissHosck: Yil'TIY, 2024.

ITporpaMma cocraBieHa C Y4eToM (eAepajlbHOro rocyAapCTBEHHOTO
06pa3oBaTeNBHOr0  CTaHAapTa BBICIIEro 00pa3oBaHMA II0  HANPABJIEHHUIO
nogroroBku 06.03.01. Buonorus yreepxaéuHoro MHHHCTEPCTBOM 0Opa3oBaHus U
Hayku Poccuiickoi ®eziepaluu, ¥ B COOTBETCTBUH C y4EOHBIM ILIAHOM.

CocraBuTenu . - ﬁ"a 10.1O. KpacHomneposa
(noonucs)

Pa6ouas nporpamMma y4eGHOM THCIMILIMHEI (TIPaKTHKH) 000peHa Ha 3acelaHuH

xadeapsl GHOJIOTUH U XMUMHHU y. of 2024 r., npoTokon _s A0
3aBemyromuii kKadeapoi
#/, s~ H.A. JlenrecoBa 5.06. ZEXY
miuflas nodnuce pacuughposka noonucu dama

Pa6ouas nporpamMma y4eOHOW JMCUMIUIMHBI (TIPakTHKHM) COIJlacoBaHa C
6ubIHOTEKOH

CoTpyaHUK 61/16}‘&%
W FO.B. Mapcakosa /3.04" P4

V 1udhaz noo pacwugposka noonucu oama

T

[IporpaMma paccMOTpeHa U Ojo0peHa Ha 3aceflaHM¥ Y4YEHOro COBeTa
ecTecTBeHHO-Teorpadmaeckoro dakynsrera {5 05 2024 r., IpOTOKON P
INpexncenarenb y4eHOro COBETa ecTecTBEHHO-Treorpaduyeckoro (axyinbrera

M/ JLA. ®posos Y.y 24a

i A
I I //Jmlmax cb p dp noonucu oama
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