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1. IIEJIb ¥ 3AJJAYH JUCLHHUIJIMHBI

Neanto u3ydenns aucumimmnbl b1.B.08 «buotexnonorny nepepaboTkin 0TXOLOBY B
MarucTpartype ABJIAETCA (l)OpMHPOBaHHG OpeacTaBJIEHHAa 0 COBPEMCHHBIX OHMOTEXHOJIOIHUYECKUX
METOJax 1'l€pepﬂ60TKl/I U YTHIH3ALHH TBEPALIX H KHAKHX OPraHHYCCKHUX OTXOI0B
MPOMBIIIJICHHBIX TTPOU3BOJCTB, CCIIbCKOXO3SIMCTBEHHBIX W KOMMYHAaJIbHOT'O X03sHcTBa ISl

- pelteHus - podJeM - 3alUThl - OKpYKatoweit ~ cpeast; —(OpMUPOBAHUE YMEHUs TIPUMEHATD -
TCOPCTHYCCKUEC 3HaHWs, MOOJYYCHHBIE B XOA€ H3YUYCHHA Pa3IMYHBIX 6HOJ’IOFH‘ICCK[/IX H
OKOJIOTHUCCKHUX NUCHUITINH, B 6HOT6XHOHOFHHX nepepaGOTKH OI'XO,IIOB

3agaun: ,
1) VCBOGHUE LENIEH, 3amau I l'[pHH[IHHOB 6H0TeXH0nomqu}cHx IPOLECCOB YIS
HUCITIOJIL30BAHHA B TEXHOJIOTHSX 3AllIHTEI H BOCC I'EIHOB.HEHHH Opr)I(aIOLHCPI Cpeﬂbl
2) O3HaKOMJIEHHE ¢ OHOTEXHOJOTHUYECKHMH MCTOAdMH Hepepa60TKH OpraHuveCckKnx H

HEOPraHuYecKUX OTX0/10B, OHopa3pyleHHs] B OHoerpagalliil KCEHOOMOTHKOB aHTPOIIOI¢HHOTO
[POUCXOJNJIEHMSI, PEKYJILTHBALMKH M peaOHIMTalUK  3arps3HeHHBIX 1I0YB M TEXHOTEHHBIX
TEPPUTOPHIA;

3) 03HAKOMJICHHE C NPUHLANIAMHE JCHCTBHS H KOHCTPYKISIMH alnapaToB 4 000pynoBaHus
JUls niepepabOTKH TBEPABIX U KHAKHX OTX0JI0B;
4) OBIIAJICHHE MNPUHIMIAMH BbIOOpa anmnaparoB, o0OpyJoBaHHS U OMOTEXHOJOIMYECKHX

CXEM 1 3allMThI 1 BOCCTAaHOBJICHH A Opr}KaIOIHEﬁ Cpenkl.

2. MEPEYEHB NMTAHUPYEMBIX PE3YJIbTATOB OB YUYEHMSI
[0 JUCIUTUIMHE (MOAYJII0), COOTHECEHHBIX C INIAHAPYEMbBIMH
PE3YJIbTATAMU OCBOEHUSI OGPA3OBATEJIBHOHU ITPOI'PAMMDbI

B pesyiaprate OCBOeHMs JMCUHUIUIAHBI y 0Oydaromierocs (OpMHPYIOTCS CHEIYIOIHe
KOMIETEHIHH:
- npodeccnonaibublie komnerenuuu (MK):

- CniocofeH TJIaHHPOBATh M PeaTM30BBIBATL MPOGECCHOHANBHBIE MEPOIPHATHS (B COOTBETCTBHH C
HaIPaBJICHHOCTBIO (Npoduiiem) niporpamMmel maructparypsl) (11K-2):

[IK-2.1. TlpuMeHsleT  OpPUHUMIIEI  TUTAHUPOBAHHWS W peajiu3alMd  Hay4YHO-
MCCIIeJIOBATEILCKUX IPOEKTOB B CBOCH MPO(eCcCHOHAIBHOM NEATEIbHOCTH.

[TK-2.2. Tlnanupyer Hay4YHO-MCCIIEJOBATEIILCKHE PAbOTBI H IPYTHE HCCIIENOBaHMs B
3aBUCUMOCTH OT TMOCTABJIEHHBIX LieJIeH 1 3a1ad.

- CnocoOeH NpPHUMEHATH METOJMYECKHE OCHOBBI IMPOEKTHPOBAHMS, BBINOJHEHHS IIOJIEBLIX H
abopaTopHBIX  OHOJIOTHYECKHX, 9KOJIOTHYECKUX HUCCIEJOBAHHUH, MCIIOJIb30BaTh COBPEMEHHYIO
annaparypy M BbIYHCIIMTENIbHBIE KOMIUIEKCHl (B COOTBETCTBHH C HANPABIEHHOCTBIO (npoduiiem)
nporpammel Maructpatypst) (11K-3):

I1K-3.1. HMcnonb3yer MeToJbl HAyYHOTO JKCHEPUMEHTa B JIadOpaTopusXx, MOJIEBBLIX M
POMBIILIEHHBIX YCIIOBHSIX. :

[IK-3.2. [lpumensier cucTeMHBIH NOAXOA IpHU (OPMYJIMPOBKE 3ajiad HCCIEeI0BAHKS
OuochepHBIX MPOIECCOB.

[TK-3.3. Ucnonp3yer cOBpeMEHHYIO aniiapaTypy H BEIYHCIUTEIBHBIC KOMIIJIEKCHI B CBOEH
npoecCHOHATLHOM e TeNIbHOCTH

- CnocoleH renepupoBaTh HOBBIE HJIeH M MeToauueckHe petenns (11K-4):
TTK-4.1. TIpuMeHSIeT 3HaHUS O COBPEMEHHBIX TEHJCHLMAX PLIHKA TOBAPOB H YCIIYT.
11K-4.2. [IpuMeHseT MeTO/Ibl FeHepallii HOBBIX HIAEH HHIMBH/IYAIbHO H B KOJIJICKTHBE
[1K-4.3. Hcnonwp3yeT NPUHUMITBI CO3AAHHSI M BHEAPEHHMS MHHOBAIIMOHHBIX HJICH B
OusHec-1poLecce.



- o6si3aTenbHbIe Ipodeccnonanbubie komnerenun (IKO):

- Ouncrka MHKPOOPraHU3MaMu-JCCTPYKTOpaMH  T10YB, IMOBCPXHOCTHLIX MW TI'PYHTOBBIX BOA  OT
npoMbIeHHeIx 3arpsiznenuit (ITKO-1):

ITKO-1.1. Hcrnosnp3yeT 5K0JIOrHYECcKOe 3aKOHOJAaTeNbecTBO Poccumiickoi denepariun,
METO/(bI TIPOBE/IECHUA IKOJTOTHUCCKOrO MOHUTOPHHIA B CBOEH NMPO(ecCHONANLHOM JesITe/IbHOCTH.

~JIKO-1.2.- -Hcnons3yer - MUKPOOHOJIOrHYEEKHE -~ METOBE - PAbOTDL - -¢ - KYJIbFypaMit-

MHKPOOPTaHHU3MOB B croel IIpO(l)GCCHOHa.HbHOﬁ JEATEJIBHOCTH.

1IKO-1.3.  @opmupyer  3axmoueHHs . 00 . 3QQEKTHBHOCTH . HCIOIHL30BAHHS -

MﬁTaﬁoIIH‘mCKOFO noTeHuuajia 6H0061>€K?]‘0B HAJIST OUUCTKH fBO.,[i[BI: A TI0YBBI OT. TITPOMBIIIIEHHEIX
 3arpsisHeHui. iy ;

3. MECTO JUCUHHUIIJIMHBI B CTPYKTYPE OIIOII

Jucunmimna bB1.B.11 «buotexnonornu nepepadoTKH OTXOI0B» OTHOCHTCS K JHCLMILIMHAM
vyacT, (OPMHPYEMOIl ydacTHHKaAMHM 00pa3oBaTENbHBIX OTHOINEHMH, yuyeOHOro IjiaHa 1o
Harpasienuio noarorosku 06.04.01 «buonorusay. Ocsansaercs B 3 ceMecTpe.

Jins  w3yyenus JUCHMIUIMEBL  «BuoTeXHOMOrHH mepepaloTKH  OTXOJ0B»  00YUalOIMMCsl
HEOOXOAUMBI 3HAHMS [0 MPEAbLAYIIHAM (CMeKHBIM) JcuniinHaM: CoBpeMeHHBIE  ITPOOJIEMbI
Guostornn; CoBpeMeHHast HKOJIOTHS U rIIodabHbIe dKoIornueckue npodnemsl; CoBpeMEHHEIE METO/TbI
OUOJIOTHUECKUX HCCIE0BAHMH.

3naHusg QUCUHIUIHHBL «bHOTEXHONIOrMH T1epepalboTKH OTXOL0B» HEOOXOAMMBI 00YYarOIHMCs!
JUIA M3yYeHHs TOCTeAYIOINMX (CMEKHBIX) aucumiinb: Dxosorus CeBepo-3amagHoro permoHa M
arpotypusM; PervoHanbpHas dkolormdyeckas 0e30MACHOCTh; JKOJOIHMs HAIOPTaHH3MEHHBIX CHCTEM!:
DKOJIOrHs  pacTeHHit; DKOJOrus OJKUBOTHBIX; ['MIpodKoJOrus; DKOJOIMYECKHH MOHHTOPHHI
OKpyxatomieit  cpeapl;  buonornueckas  wHauKauus;  Opranusamus — IpelIpUHAMATENBCKOH
JeSTeNILHOCTH B c(hepe 0XpaHbl OKPYIKAIOUIEH cpelibl.

JIMCIMIIIMHA MOKET OBITh UCITOJIB30BaHA B HAYUHO-HCCIIEI0BATEbCKOH padoTe.

4. OB bEM JUCHHUIINUHBI « bMOTEXHOJOTUH INTEPEPABOTKHW OTXO/10B»

Bujt yuebHoii paboTbl Beero uacos CeM;:CTp
O61mast TPy 10eMKOCTh AWCHHILIHHBI 108 /3 108 /3
AYAHTOPHBIC 3aHITHS 18 18
[lpakTiueckue  3aHsTHsH, B TOM  YHCIE 18 ' 18
WHTEPaKTHBHBIE (POPMBI
Camocrositesibnasi padora 90 , 90
Bun npomexytouHoil arrectaliiu 3auer 3aver
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6. IEPEYEHDb YUEBHO-METOIMYECKOI'O OBECIIEYEHUA JJI51
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCS IO JUCHUTIIMHE

6.1. Metoanueckue yKazaHusi IIsl CAMOCTOATEILHOI paboTel

1. VyeGHO-MeTO/MMuecKoe Tocodue Mo OpraHu3alui caMoCTOATEIbHOM paboThl CTYACHTOB 110

. HAIpABJICHHAM TOArOTOBKM; peanusyembiM - B. CIIGIABM. ./ aBropbl-cocraBuresn: . A.. A. .

Cyxunun, JI. H. ITpucrau, M. B. Ilunakus, B. A. TpymkuH, MHHHCTEPCTBO CEILCKOIO
xossiictea P®, JlemapTaMeHT HAyuHO-TEXHOJIOTHYECKON IOIUTHKM M oOpasosanus, CaHKr-
[lerepSyprekas rocy/apeTBenias aKajJeMusi BeTepUHApHON MEMHHHEL - Canxt-Ilerepbypr:
Wsm-so  CIIGIABM, 2018, - 63 ¢. - - Teker: onekTpoHusit. -  URL:
https://ebs.spbguvm.ru/Marc Web2/Default.asp (nara obpamenns: 24.06.2025)

6.2. JlurepaTypa JUIsl cAMOCTOSITEABLHOIT paboThLI

2. OCHOBBI TEXHOJIOTHHU TIPOU3BOACTBA U NEPBUYHON 00paboTKK MPOLYKIMH KHBOTHOBOJICTBA !
yuebroe mocobue / JLIO. Kucenes, [0.M. 3aGyncknif, A.Il. Tonukosa, H.A. Penoceesa. —

Caukr-TlerepGypr: Jlams, 2012, — 448 c¢. — ISBN 978-5-8114-1364-5. — Texcr:
SNEKTPOHHBIH //JlaHb: 3NEKTPOHHO-0NOIHOTEUHast cUcTeMa. — URL:
https://e.Janbook.com/book/4978 ~ (nata obpawenus: 24.06.2025). — Pexum poctyna: juis

aBTOPHU3. MMOJIL30 BaTeeH.

7. IEPEYEHDB OCHOBHOMI U TOTTOJHUTEJLHON JIMTEPATYPhI,
HEOBXOIMMOM JUISI OCBOEHUSA JUCUMUITJINHBI

a) OCHOBHAS JIHTeparypa:

1. Axumosa, C.A. Buorexunonorus: yuednoe nocodue /C.A. Akumosa, I".M. ®upcos. — 2-e
wit. — Boarorpax : Bosrorpaackmit TAY, 2018, — 144 c¢.— Texc: 2eKTpOHHBIH //
DIeKTPOHHO-0UOIHOTEUHAs cucTeMa «Jlanb» : [caiir]. — URL:

hitps://e.lanbook.com/book/112369 (nara obpamienus: 24.06.2025). — Pexum jpocryna: as
aBTOPH3. NOJIL30BATEIICH.

2. Bupyconorns u Ouorexnosnorus : yuebnuk / P.B. benoycosa, E.M. Spbiruna, M.B.
Tperbsaxosa [u ap.]. — 3-¢ u3z., crep. — Cankt-IlerepOypr : Jlans, 2018. — 220 c. — ISBN
978-5-8114-2266-1. — Texcr : 3nekTponnsblit // DnekTpoHHo-61bnHoTeunas cuctemMa «Jlanby :
[caiit]. — URL: https:/e.lanbook.com/book/103898 (nara obpamenus: 24.06.2025). — Pexcum
JIOCTYTIA: [UIsl ABTOPH3. T10JIb30BATEIIEN.

0) MOMOJIHHTEJLHAS JTHTEPATypa:

1. Teperynos, 10.C. KomiekcHoe HCIIOIb30BAHHE CBIPbS M YTHJIM3ALHKs OTXOJIOB. CoopHuk
zagau: yucbnoe niocobue / 10.C. ITeperynos, O.A. Kozaneposa, C.W. Hudranues. — Boponex:
BI'VUT, 2018. — 71 ¢. — ISBN 978-5-00032-313-7. — Texer : anexrponnbiii // Jlans:
YIeKTPOHHO-GubmoTeunas cuctema. — URL:  https://e.lanbook.com/book/106897 (nara
obparenus: 24.06.2025). — Pesxum foctyna: JUls aBTOPH3. TI0JIH30BATEIICH.

2. Xabubymnun, P.9. Onrumuszaius GHOTEXHOJOTHYECKHX IIPOIECCOB. 1EpepaboTKH 0TX0/108
arpoNpOMBILIICHHOr0 KoMmiuiekca @ Mouorpadus / P.D. XabuGymmmn, IO. Exxosa, O.A.
PemerHuk. — Kaszanp : KHATY, 2016. — 200 ¢. — ISBN 978-5-7882-1893-9. — Texker :
aneKTpoHHbIH //Jlanb: 3JIeKTPOHHO-OHOMnOTEeYHas cHCTEMA. — URL:
https://e.lanbook.com/book/102021 (nara obpamenus: 24.06.2025). — Pexum jpoctyna: juis
ABTOPU3. TI0JIL30BATENIEH.




8. IEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETH «MHTEPHET»,
HEOBXOJAUMBIX JJ1s1 OCBOEHUS AUCHUILIMHbBI

JUtst TIOATOTOBKH K /1aBOPATOPHBIM 3aHSTHAM H BBITOJHEHHS CAMOCTOSTENLHON padoThl
00yuaroIMecs MOy T HCITONB30BATh cielylomune MHTepHeT-pecypesl:
- https://www.waste.ru/ - OTxo/1pl:py-CripaBouHO-HHPOPMAHHOHHAS-CHCTEMa -
http://www.solidwaste.ru/ - OrpacrieBoii nopran — TBep/ible ObITOBBIC OTXO/Ib
- http://www.biotechnolog.ru/ - OCHOBBI OHOTEXHOIOIHH
http://economy.gov. ru/mtnec/actlvny/sectlons/mnovcitxon%/development/doc20120427 06 -
KoMriekcHas 1porpaMMa pa3BuTus oroTexHoMOruH B Poccuiickoit desiepaiiiyt Ha EPHOL 10
2020 roza. (Yteepxaeno Ipasutensersom PO or 24.04.2012 Ne 1853n — IT).

DIACKTPOHHO-OHOIMOTEUHBIE CHCTEMBI:
Ib «CITBI'YBM»
DLC «M3parenserso «Jlanby
HbC «KoBcynbTauT CTYACHTAY
Crpasouno-nipasosas cucrema «KoncyiupranTlimocy
VuusepcuTeTcKast nHbopMarmonnas cucrema «POCCHA »
[Tonnorekcrosasg 6a3a nanasix POLPRED.COM
Havunas snexrponnas oudanorexa ELIBRARY.RU
Poccuiickas nayunas CeTb
ek TpoHHO-0uGmoTednas cucrema [Qlib
Basa JIAHHBIX MEXKYHAPOHBIX HHIEKCOB HAy4HOro IuTuposanus Web of Science
[ToHOTEKCTOBAsT MEK/IMCLUIUINHApHAs 6a3a [JaHHBIX 110 CEJIBECKOXO3SHCTBCHHBIM M
skonornueckum Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL
SCIENCE DATABASE '
DieKTpOHHbIE KHUTH n3aarenseTsa «IIpocnext Haykny hitp://prospektnauki.ru/ebooks/
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9. METO/IMYECKUE YKA3AHUSA JIS1 OBYYAIOINXCH
MO OCBOEHHIO AUCHHUITINHbI

MeToanuecKye PeKOMEHIAIMH Ul 00yYalOlKXCs — 9TO KOMILIEKC PEKOMEHJAlMH H
pasbACHCHHH, NMO3BOJAIONIMX 00yHaroIemMycst onTHMaIbHLIM 00pa3zoM OpraHu3oBarb IPOLECC
H3YUEHHMsl JAHHOH JUCIMILIHHEL
Conepixanne METOHUECKUX PEKOMEHJIALINIM, KaK [TPABUJIO, MOKET BKIIFOYATE!

. CoBeThl 110 TUIAHMPOBAHMIO M OPraHH3allid BPEMEHH, HEOOXOJMMOr0 Ha H3ydUCHHE
JCIMIUIMELL.  ONHCAHHE  T10C/IeI0BATEIBHOCTH JeHCTBHH 00y4aloIerocs, MM «CLCHApHIt
H3YUCHHS JIMCLHITTHHELY,

Vrpennee BpeMs SIBJISETCH CaMbIM TJIOAOTBOPHBIM ISt yueGHOH paboTsl (¢ 8-14 uacor),
sarem nocieobenenHoe BpeMs (¢ 16-19 uwacos) u Beuepree Bpems (¢ 20-24 uacos). Camblii
TPY/AHBI MaTepua; PeKOMEHIYeTCs K M3YYEHMIO B Hadasle KaX[0ro BPEMEHHOIO HHTEpBaJa
nocie orabixa. Yepes 1.5 waca paGorsl HeoOxommm mepepbis (10-15 munyT), uepes 4 yaca
paboThl MepepbIB TOJDKEH cocTaBIaTh 1 vac. YacTpio HayuHOH OpraHM3alWM TpyAa SBIIETCH
OBTAJCHNE TEXHHKOH YMCTBEHHOro Tpyaa. B Hopme oOydaromuifcsi JOMKEH YAENATh yUCHHIO
0k0710 10 "yacoB B JieHb (6 4acoB B By3e, 4 Haca — loMa).

. PexoMengauuu 1o padore Hal JIEKIIHOHHBIM MaTepHajioM

[Tpy NOAroTOBKE K JEKIMH 00y4aIOMIEMYCsl PEKOMEHAYETCS:

1) IpocMOTpETH 3alUCH MPE/IIECTBYIOMICH JIEKI[MH U BOCCTAHOBHTD B IAMSATH paHee M3yUCHHBI
Marepua;
2) 10JI€3HO TPOCMOTPEThH K TPEJICTOAIIMH MaTepran OyTyel JeKIMH;

= Tl



3) eciH 3aj1aHa caMOCTOsITe/IbHas TPopadoTKa OT/E/IbHEIX (parMeHTOB TeMbI TIPOLIJION JICKLIHH,
TO €€ HaJ0 BLIMOJHHUTL HE OTKJIaALIBas,
4) ICHXOJOrMUECKH HACTPOUTHCA HA JIEKLHIO.

Dra paora BKMOYaCT JBa OCHOBHBIX OTama: KOHCHNEKTHPOBAHHE Jeknuii - u
HOCHEAYIOUY 0 paboTy Hal JEKIHOHHBIM MarepyuaioM.

[Toji KOHCIIEKTMPOBAHHEM T10Pa3yMEBalOT COCTABICHHE KOHCICKTa, T.C. KpaTKOro
[IMCHMEHHOIO -U3JIOKEHUS -COAEPIKAHUS] - HETO-THD0 < (YETHOTO - BBICTYIIJEEHHSL - — -PEHH, JICKIHH;
JIOKITA/Ia | T.I1. MJIM MHCBMEHHOI0 HCTOYHHKA — JIOKYMEHTa, CTaTbH, KHHIH 1 T.IL.).

Metonuka pabOTBI OpPU - KOHCHEKTHPOBAHMM  YCTHBIX _BBICTYIUICHMH 3HAYHTEIIBHO -
OTIAHYACTCH OT METOJIMKH padOThI IIPH KOHCIIEKTHPOBAHUH TUCEMEHHBIX HCTOUHUKOB: -

KoHCIIeKTHPYS  MUCLMEHHBIE — UCTOUHMKH,  00ydarommiics MMEET. BO3MOMKHOCTD
HEO/IHOKPATHO IIPOYATATh HYKHBIH OTPBIBOK TEKCTA, IOPA3MBICUTH HaJl HUM, BBLIIETUTH
OCHOBHBIE MBICJIM @BTOPa, Kparko c(hopMyIHpoBaTh UX, a 3aTCM 3aIHCaTh. [Ipu HeoOXOAUMOCTH
ol MOYET OTMCTHTb M CBOE OTHOHICHHMe K 2Toil Touke 3peHmsa. Ciymias Ke JICKIHIO,
obyuaronmiicss GOJBIIYIO YacTh KOMITIEKCA YKA3aHHbBIX BBIIIC paboT J0/KEH OTKIaablBaThL Ha
Apyroe BpeMsl, CTPEMsCh HCIIONb30BaTh KaXJyi0 MHHYTY Ha 3alluch JICKIHH, a HC Ha ee
OCMBICJIEHHE — JUISl 3TOI0 YiKe He ocraercst BpemeHH. [loaroMy NpH KOHCIICKTHPOBAHHH JICKIIMH
PEKOMEH/IYeTCs Ha KaXKA0H CTPaHHUIE OTACIATE MOJIs JUTs MOC/IELyOMINX sanuced B JONOJHEHHE
K KOHCIIEKTY.

3anucas JIEKIMIO WM COCTABHB €€ KOHCIIEKT, HE CJIelyeT OCTaBJiATD pabory Hal
JIEKIIMOHHBIM MaTEpPUHaoM /10 Hayajaa MOArOTOBKM K 3a4CTy. HysxHO Tpoje/arh Kak MOXKHO
paHblie Ty paboTy, KOTOpas CONMPOBOK/ACT KOHCIEKTUPOBAHHE MHCHMEHHBIX HCTOYHHKOB M
KOTOPYIO HE YIAJ0Ch CJIEIaTh BO BPEMs 3AIIMCH JICKLMM, - IPOYECTh CBOM 3alIUCH, paciundpobasn
OTJIE/IbHBIE COKPAIEHHUS, [IPOAHAIM3UPOBATh TEKCT, YCTAHOBUTL JIOTHYECKUE CBA3H MCEKIY Cro
SNEMCHTAMH, B PAJIE CJIyyaeB [0Ka3aTh WX rpaQuyeckH, BbIICIUTE TIABHBIC MBICIH, OTMETHTE
BOTIPOCHI,  TPEOYIONME  JONOJIHATEIbHON 00pabOTKH, B  YaCTHOCTH,  KOHCYJIETAlHH
Mperno/iaBaress.

Ilpu paboTe Haj TEKCTOM JIEKIMH 00ydaromeMycs HeoOxoauMo 00paruTh 0coboe
BHUMAHHME Ha IPOOGIEMHBIE BOIPOCHI, MOCTABICHHbIC MPEMOJABATENEM MIPH HTCHHH JICKLHMH, d
TakKe Ha ero 3ajlaHus U peKOMEH Iallii,

JIng KaKIO#M JIeKIM, NMPakTHUYECKOro 3aHATHS H naboparopHoi paboThl MPHUBO/ATCH
HOMEp, Tema, IlepeyeHb paccMaTpHBaeMbiX BOMPOCOB, obbeM B udacax M CCBUIKM Ha
pexoMeHIyeMyto ureparypy. Jlist 3aHSTHH, IPOBOMMBIX B HHTCPAKTHBHBIX gopmax, romKHa
yKa3bIBaTCA MX OpraHn3alioHHas (opma: KOMIBIOTEpHAs CHMYISILHA, ACI0Bad HiH posieBas
urpa, pasbop KOHKPETHOH CHTyallu U T.1.

. PexkoMeHal|K 110 ITOATOTOBKE K IPAKTHYECKHM 3aHATHAM

ITpakrryeckne (CeMHHAPCKUE) 3aHATHS COCTABIIAIOT BAXHYIO 1acTh npodeccHoHaNbHOI
HoAroToBKH oOyvaromuxcs. OcHOBHas [elb MNPOBEACHUA IIPAKTHICCKHX (ceMHUHAPCKHUX)
3aHATHH - GOpMHpoBaHHE y 00YHAIOUMXCS AHATHTHYECKOrO, TBOPYECKOTO MBIIUICHHS [TyTEM
NpHOGPETENHsl [PAKTHYECKHX HAaBBIKOB. Tak ke NPaKTHYCCKHE 3aHATHS MPOBOIATCS € NEILIO
yrayOneHust M 3aKperyIeHHs 3HaHMH, MOIYYCHHBIX Ha JICKIHMAX W B Iponecce CaMOCTOSTEIILHON
paboThl Hajl HOPMAaTHBHLIMH JIOKYMEHTAMH, yueOHO 1 Hay4yHOI 1uTeparypoil. Ilpu noiroroske
K IIPAKTHYECKOMY 3aHATHIO JUIs  00y4aloluxcs HEOOXOAMMO H3YYHThb HJIH TOBTOPHTD
TEOPETHUECKHI MaTepHas 110 3aaHHOH TeMe.

[lpy  1OAroTOBKE K TPAKTHYECKOMY  3aHATHIO o0yuaromemMycs  PCKOMEHJyeTCs
[IPHAEPAKHBATHCS CIELYIOIETO aJTOPUTMA:

1) 03HAKOMHUTCS € [IAHOM IPEJICTOAIIErO 3aHATHS
2) npopaborarb JIUTEPaTyPHLIC UCTOYHHKH, KOTOPbIE OBUTH PEKOMEHJOBAaHbl H O3HAKOMHUTBLCH C
BBOJIHBIMH 3aMEUaHMsIMH K COOTBETCTBYIOILIHM pas/iesiaM.

MeTojiHueckie YKa3aHUA K MPAKTHYCCKHM (CEMHHAPCKHM) 3aHATHAM 110 AMCLHIUIHHC
Hapsly ¢ pabodedl nporpamMmoii rpaukoM Y4eOHOro mporecca OTHOCATCS K METOAUUCCKIM
JOKYMEHTaM, OTPE/e/IsIOIHEM YPOBEHb OPraHU3alMi U KauecTsa 00pazoBaTelbLHOTo polecea.
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Cozeprkanue NpaKTHIeckuX (CEMUHAPCKHX) 3aHATHH QUKCHpPyeTCes B pabounx yueOHbIX
TporpaMMax AHUCIUHIUINH B pasjenax «llepedeHb TeM NPakTHYCCKUX (CeMMHAPCKUX) 3aHATHH ».

Bakueitnieit cocrapmsomeit mo0oii GopMbl IPAKTHUECKUX 3aHATHH SBIAIOTCS 3a/(@HUS.
OcHoBa B 3a7aHWH - IPUMEP, KOTOPHI pa3éupactest ¢ MO3UIMHA TEOPHH, PA3BUTOM B JIEKLIHH.
Kak 1pasiio, OCHOBHOE BHUMaHHE yessercs: (JOPMUPOBAHMIO KOHKPETHBIX YMEHHH, HABBIKOB,
YTO M ONpENeTsieT cofepKaHue JAesTebHOCTH 00yYaiomuXcs — PEleHHe 3a/1ad, 1adoparopHble
paboThl, YTOUHEHHE KATerOpUil M MOHATHIT HAYKY, ABJISIOMIAXCS MPEANOCHITKOM -TIPaBHABHOTO -
MBIIJICHHS 1 PEUH.

[TpakTrHueckue (CEMHHAPCKHE) 3aHATHS BBITOJHAIOT CIIEYIOUIHE 3a/1atH:

- CTUMYJIUPYIOT PEryIspHOE H3YyUEHHE peKomeHﬂyCMOH nmepaTypbl a TAaKOKEe BHUMATEIILHOE
OTHOIIEHNE K JTEKITHOHHOMY KYPCY: :

- 3AKPEIUISIIOT 3HAHMA, TONyUeHHblE B NPOLECcee JEKIHOHHOTO 06y11e}m;1 W CaMOCTOATEBHOM
paboThl HAJL JIMTEPATYPOI;

- paciHpsIoT 00BEM NPOQECCHOHATEHO 3HAYMMBIX 3HAHUH, YMEHHUI, HABBIKOB;

- 1103BOJISIOT IPOBEPHTH MPABHILHOCTH PAHEE MOMYUEHHbIX 3HAHMI]

- IPUBHBAIOT HABBIKH CAMOCTOSITEJIbHOTO MBILIJIEHH S, YCTHOTO BBICTYIIIEHHSA;

- crocoOCTBYIOT CBOOOIHOMY OIIEPHPOBAHHIO TEPMUHOIOTHEH;

- NIPEJOCTABIIAIOT TIPENOAABATEN0 BO3MOKHOCTE CHCTEMATHIECKH KOHTPOJIMpPOBATH YPOBCHDL
CaMOCTOSITENBHOM paboThl 00YUAROIIHXCS.

MerouuecKe yKa3aHus K [PAKTHUYECKHM (CEMHHAPCKUM) 3aHSATHAM IO JHCLHMIUIAHE
JOIDKHBI OBITh OPHEHTHPOBAHBI Ha COBPEMCHHBIE YCIOBHS XO3SHCTBOBAHHA, NCHCTBYIONIME
HOPMATHBHBIE JIOKYMEHTBI, TICPEIOBbIE TEXHOJIOTHH, HA MOCICAHAC QOCTHKEHUS HAYKH, TEXHUKH
¥ TpPaKTHKA, HA COBPEMEHHLIE MPENCTABICHUS O TEX WJIH HHBIX SBICHHIAX, U3yyaemMon
NENHCTBUTENBHOCTH.,

JlaGoparopubie paGOTBl COCTABISAIOT BaXKHYH0 HacThb NPO(peCCHOHATLHOH MOArOTOBKH
obyuatonmxcs. OHM HAlpaBIeHbl HA ODKCICPUMEHTAIBHOC MOATBEPIKICHUC TEOPETHICCKHX
noJoskeHnit 1 GopMupoBanue y4eGHbIX U IIPO(YECCHOHATLHBIX IPAKTHYECKHX YMEHHH.

BrimosnneHne 00yyalonmMucs 1adopaTopHbIX paboT HAMPaBIeHO Ha:

- 00o0OlIeHHe, CcHCTEMATH3aLMIO, YIIIyOoneHue, 3aKperuieHHE MOJIyYEHHBIX TEOPETHHCCKUX
3HAHWIA IO KOHKPETHBIM TEMaM JAMCLHIUIHH;
- hopMupoBaHKe HEOOXOAUMBIX TPO(PECCHOHANILHBIX YMEHHH 1 HABBIKOB;

JIMCHMIUIMHEBL, [0 KOTOPBIM IJIAHMPYIOTCS J1a0opaTopHble paboThl n uX OGBEMbL,
onpeesoTest pabouUMH YueOHBIMH TI/IaHAMH.

MeToaruecKie YKa3aHus Mo NPOBEIEHHIO J1abopaTopHLIX paboT paspadarbiBaioTcs Ha
CpoK JsieiicTBHA paboueil yueOHOH mporpaMMbl ¥ BKJTIOUAIOT!

- 3ary1aBye, B KOTOPOM yKasbiBaeTcst BuI paboTel (JlabopaTopHast), ee TOPsAKOBbIH HOME, o0beM
B yacax U HAUMEHOBAHHE;

- 1eJib paboThl;

- IpeaMeT U COJIEPHAHHC pa60T51;

- 060py,HOB’c‘tHHO TEXHHUUYECKHE CpeJICTBA, HHCTPYMEHT,

- IOPAI0K (MOCIIE0BATEIIEHOCTD) BLITIOJIHEHHS pabOThL;

- [IPaBHJIA TEXHUKH OG€3011aCHOCTH U OXPAHBI TPY/IA 10 AaHHOH pabote (1o HeOOXOIMMOCTH);
- 061Me npasuiia K 0(popMIIEHHIO pabOoTBI;

- KOHTPOJIbHBIE BOTIPOCHI;

- 3a71aHus;

- CITMCOK JIHTEpaTypbl (10 HEOOXOIMMOCTH).

Conepxanue JabopaTopubix palorT (UMKcHpyeTcss B paboumx y4eOHBIX HpOrpammax
JTUCIMIUTHHE B pasjene «llepevyenb TeM nabopaTtopHbIX paboTy.

[Ipy rIaHUPOBAHMM JaGOPATOPHBIX PabOT CleyeT YUHTBIBATh, YTO HApSTY ¢ BELyIICH
IEJBI0 - TONTBEPIKACHHEM TEOPETHUECKUX IOJIONKEHHH - B XOJ€ BBIIOJIHCHHS 3alaHui y
oOydaronmxes GOPMUPYIOTCS NPAKTHUECKHE YMEHHS M HABbIKM OOpalleHHs ¢ J1abopaTopHbIM
0GOpYIOBAHMEM, ANNapaTypoll M IIp., KOTOpbIE MOTYT COCTaBJIATH 4acTh IPOECCHOHALHON
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IPAaKTHYCCKON TIOArOTOBKM, @ TaKyKe HCCIIe0BaTe/IbCKAC YMCHHA (nabnronars, CpaBHUBATD,
AHAIM3MPOBATH, YCTaHABINBATh 3aBUCHMOCTH, JIENIaTh BBIBOJIBI H 0000111eHUs, CaMOCTOATENLHO
BECTH HCCIIE0BAHNE, OOPMIIATE PE3YJIBTATHI).

Cocras szamanuii juisi jabopatopHoil paboTEl JOKEH OBITH CIUIAHHPOBAH € TAKHM
pacueToMm, uTOOGbI 3a OTBEJACHHOC BpeMs OHM MOIMM OBITh KAYCCTBEHHO BBIMOIHCHBI
BOJBITHHCTBOM 00YUAIOLLIUXC S, ;

JlaGoparophas paboTa KaK- BHJL-YICOHOro 3aHsTHsJI0JVKHA - TIPOBOAHTLCA B- CHCLUAIBHO. -

oGopynoBaHHbIX  yueOHBIX Js1aboparopusx. HeoOXOAMMBIMH  CTPYKTYPHBIMH  DIIEMEHTAMHU
nabopaTopHoli padoThl, MOMHMO CaMOCTOSTENIBHOH -J€ATEIbHOCTH 0OyHarOIIMXCsl, ABISIOTCH
MHCTPYKT@XK, TIPOBOJMMBIN - HperiojiasaresieM, a TakKe opranHusaiusi  00CYIK/IEHHS HTOrOB
BBIIIOJIHCHUS JIA00pATOPHOI paboThl. 7 ' ‘ : : .

BbITOJIHEHHIO TaG0PaTOpHbIX PaboT NIPe/IIeCTBYET NPOBEPKa 3HAHHI 00OyYaIOIUXCs - X
TEOPETHUCCKON FOTOBHOCTH K BBIITOJIHEHHUIO 3a1aHMs.

. PexoMeH aiuu 1o paboTe ¢ JUTEparypou.

PaGoTa ¢ NMTEPATYpOl — BaXKHBI DTar CaMOCTOATENLHOH paboTEI o0yuaromerocs 1o
OCBOEGHHMIO IPEIMETa, CMOCOOCTBYIONMH He TONBKO 3aKPEIUICHNIO 3HAHMH, HO M PACIIHPEHHIO
KPYro3opa, YMCTBEHHBIX CLOCOOHOCTEH, MaMSATH, YMEHHIO MBICIHTD, W3JIaraTh U IOATBCPIKIATE
CBOM THIIOTE3! M HjeH. KpoMe Toro, pa3sBHBAIOTCS HABBIKA HAYYHO-HCCIIE/I0BATCILCKOH paboThI,
HEOOXOMMMbIE B JalbHEHIIEeH npo)ecCHOHaIbHON JICITENbHOCTH.

IlpucTynas K M3YUEHHIO JIATEPATyphl 110 TEME, HEOOXOAMMO COCTABIATH KOHCIICKTHI,
BBITHCKH, 3aMETKH. KOHCIEKTHPOBaTh B 00A3aTe/IbHOM MOPSIKE CICAYET TPYARI TCOPCTHKOB,
KOTOPBIE 1103BOJISIOT OCMBICIHTE TEOPETHUECKHH Oa3hC HCC/IEN0BAHMSL. B ocrambHOM MOKHO
OrPAHHYNTLCSA BBITHCKAMH M3 HM3YUCHHBIX HCTOYHMKOB. Bce BBITHCKH, LUTAThI o0s3aresbHO
JOIKHBI AMETH TOUHBIH «06parHblii anpecy (aBTop, Ha3BaHHe PadOTHI, IO/l H3IaHKS, CTPAHHIA H
T.21.). KenaTenpHO HAICATh COKPAIICHHOE HA3BAHHE BONPOCA, K KOTOPOMY OTHOCHTCH BLITHCKA
win irrara. Kpome Toro, HeoOX0AMMO HAYUHTBCS Cpa3y JKe COCTABIIATE KapToTCKy crielranbHON
JUTepaTypsl M IyOIMKAiMil MCTOYHMKOB, KaK NPEJUIOKEHHBIX IPCHOJABATENCM, TaK M
BLISIBICHHBIX CAMOCTOATEILHO, @ Takike oOpaTHThest K OuOmmorpadyeckuM CripaBOMHUKAM,
JNETONHMCH SKYPHATIBHBIX CTATEH, KHIKHOH NIETONMCH, pe(eparnBHBIM JKypHAIaM. [Tpu sTom
nyGIUKAIMM MCTOYHHKOB (CTarel, Ha3BaHWs KHUT M TJI.) THCaTh HA OTACJBHBIX KAPTOUKAX,
3aMoNHATE  KOTOpble HEOOXOJMMO COINIACHO IpaBHJIaM oubnuorpadguuecKkoro  OMUCAHHs
(baMuvsi, MHUIMANBL ABTOPa, Ha3BaHHe PaboThl. MecTo M3Nanus, U3AaTe/BCTBO, FO H3/IaHu,
KOJIMYECTBO CTPaHUL, a IUIf KYpPHaJIbHBIX crareit — Ha3BaHHME JKypHala, TOJ M3JlaHus, HOMEpa
crpann). Ha kaxioi kaprodke 1e1ecoobpa3no GuKCHpoBaTh MbICIIb ABTOPA KHHIH UM (axT u3
5TOI KHHTH JIMIIL 110 OAHOMY KOHKpETHOMY Bonpocy. Eciu B paboTe, naxe B TOM ke ad3ale nim
dpase, cosrepiarcs el CyxKACHHS UK (PaKThl 10 APYroMy BOIPOCY, TO UX CIICAYCT BLIIUCHIBATH
HA OTJICIbHYIO KapTouky. M3ioxkenne OMKHO OBITh CKAThiM, TOYHBIM, 0e3 CyOBEKTHBHBIX
otenok. Ha 0GOpoTHOH CTOpoHE KapTOUKH MOXHO JejaTh COOCTBEHHBIC 3aMETKH O JIAaHHOH
KHHUTE WM CTAaThe, €€ COIEPIKAHUH, CTPYKTYPE, O TOM, Ha KAaKHX UCTOUYHHKAX OHA HalMcaHa u Iip.
. PaspscHeHHsl MO MOBOAY paboThl ¢ KOHTPOJBHO-TECTOBBIMM MarepuajiaMmu Mo Kypey,
PEKOMEHIALIHH TIO BBUTOJIHEHUIO JOMAIIHIX 3a1aHHH.

Tecruposanue — 3TO MPOBEPKA, KOTOPAs MO3BOJSACT OTPEJEIUTL: COOTBETCTBYCT JIH
peanbHOe TOBEJCHHE TTPOTPAMMbI 0KHIAEMOMY, BBINOIHUB CHCIHATHLHO noaodpanHbii HabOp
tectoB. TecT — 9TO BBINOIHEHHE ONPEAETECHHBIX YCIOBHHA M JEHCTBHI, HCOOXOMMMBIX Jid
npoBepku paboThl TecTUpyeMoii (GyHkiuE Hin e€ yactd. Ha Kauqiblii BONpOC 110 AMCHHIIMHE
He0OXOMMO MPaBUIIbHO OTBETUTH, BBIOPAB OJTHH BapHaHT.

10. BOCIIUTATEJBHAS PABOTA

B pamMKax peajii3allin JACLMIUIHHBI  HPOBOAHMTCS BOCHHTATC/IbHAs paGOTa JUTs
(b()pMPIpOBaHHH COBPEMEHHOI'0 Hay1HOI'O MHUPOBO33pEHHUA W CHCTCMbI 0a30BBIX 1EHHOCTEI,
C];)OpMHpOBaHHH U pa3BHTHA JYXOBHO-HPaBCTBCHHBIX, I‘pa}K,E[aHCKO-I]anHOTH‘ieCl(I/lX LIEHHOCTEH,
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CHCTEMBI HCTETHUYECKHX M ATHYECKUX 3HAHMI M NEHHOCTEH, YCTAHOBOK TOJICPAHTHOTO CO3HAHHA
B o0uiecTBe, (POPMHUPOBAHHS y CTYJICHTOB MOTPEOHOCTH K TPymy Kak MEepPBOH JKU3HEHHOH
He0OX0JMMOCTH, BhICIICH UEHHOCTH U TJIaBHOMY CHOCOGY JOCTHIKEHHS KA3HEHHOIO YCIEXd,
JUTS OCO3HAHMS! COLHANRHOM 3HAYMMOCTH cBoeii Oy ayuiei npodeccun.

11. MIEPEYEHb MHOOPMAIIMOHHBIX TEXHOJIOT Ui, ]/ICHOJIBSYEMBIX IPU
OCYIIECTBJEHUN OBPA3OBATEJIBHOI'O HPOUECCA -~ -

11.1. UndopManoHHbie TEXHOJOTHH

B yueGHOM Mpoluecee N0 - JIHCUMIUTMHE  NPEAYCMOTPEHO  HCHOIb30BAHHE
UH(OPMAIHOHHEIE TEXHOJIOIHI: " : '- =
- POBEJICHHE MPAKTHYECKUX 3aHATHI € HCTIOJIL30BAHUEM CJIaH 1-[IPE3CHTALIMI;
-MHTEPAKTHBHBIE TEXHOJIOTMH (KOUIEKTHBHOE OOCYIKICHME Pas/IMUHBIX MOIXOIO0B K
PEIICHUIO TOH MM HHOH yueGHO-Npod)eccHOHAbHOM 3a/1aun);
- B3aMMO/ICHCTBHE ¢ 00YYAIOIMMHUCS TTOCPEACTBOM JJICKTPOHHOM MOYTHI
- coBMecTHas paboTa B DJICKTPOHHOH MH(OPMALHOHHO- -obpasosarenbHoit cpege CIIOIYBM:
https:/spbguvm.ru/academy/eios

11.2. IlporpamMHoe obDecneveHHe

Hcpetlem, JUINEH3HOHHOI'0 ¥ ¢BO0OIHO pacrnpocrpaHsiemMoro nporpaMmMHoOro odecnevueHus,
B TOM YHCJ/I€ OTEHeCTBEHHOI0 NPOHU3BOACTBA

No Haspanue peKoOMeH/1YEMBIX T10 pa3aciiaM H Jnnensus
W/ TEMaM MPOrpamMMbl TEXHHUECKHX H
KOMIIBIOTEPHBIX CPEACTB 00YUCHHS
1 | MS PowerPoint 67580828
2 | LibreOffice ceoboanoe 110
3 | OC Anpr Obpasopanue 8 AA0.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema KoncynsrantlLnoc 503/KJ1
7 | Android OC csobouoe 110

11. MATEPUAJBLHO-TEXHUYECKASI BA3A, HEOBXO/IUMASIL I
OCYUECTBJIEHUSI OBPA3OBATEJBHOIO IMPOILECCA I1O JUCHHUIUIMHE
«BUOTEXHOJIOT'MU NMEPEPABOTKH OTXO/10B»

COOTBETCTBHH €
y4eOHBIM NJIAHOM

HanmenoBanue HauMenoBaHue crenHaILHBIX OcHAIEHHOCTEH
JAHCIHIIHHBI noMemeH il 1 ToMeleH i 1ist crenuaabHBIX TOMEeHHH U
(Mojy.ist), caMoCTOATEILHOH padoThbl roMenieHuil st
INPAaKTHK B caMoCTOATEILHOI PaboThI

BHOTEXHOIOIHH 412 (196084, r. Canxr-Ilerepdypr, | Creyuanusuposannas mebens:
nepepaboTKH Uepuurosckas  ya, A. S5) YueOHas | CTOJBI, CTYJIBA, JIOCKa,
OTXO/I0B AyAMTOPHA JUI  [POBEJCHHs 3aHATHH | WIUIOCTPATHBHBIH Martepuai B
CEeMHHApPCKOTO  TWIA, TPYNNoBBIX W | hopme KOMITBIOTEPHBIX
HWHHBHAyalLHBIX KOHCYJ/IbTAllHH, | Mpe3eHTaluH, MJIAKATEL,

TEKYIIEro KOHTPOJS M NPOMEKYTOYHOH JIEMOHCTPAI[HOHHBIH
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dTTCCTALIMH.

MaTepuan 1o TeMam.
Texnuueckue cpedcmed
o0yuenus: HOyTOYK, TIPOCKTOP,
SKpaH, HIEKTPUYECKHH pa3beM
JUISl BXOJla B HHTEPHET.
Jlabopamoprvie cToNbl KA

MEAMIUHCKUE JlabopaTopHblit |

MeTaJUIM1ECKHH, _
romorenusarop, - Ph-merp
yHUBEpCcalbHbIH, KOMIaparop
(armapat Muxasinca),
MarHMTHas Melrajgka, Jiamiia
VYDII, npeJIMeTHBIE W
TIOKPOBHBIE creKiia,
CIUPTOBBIE  T'OPEJIKH, Dak
[eTId, [HHIETHl, Kpacsllue
pacTBOPBI, MMMEPCHOHHOE
MAcja0  I0JIOCKATEJILHUIBL €
MOCTHKAMH, EMKOCTH c
JIE3PacTBOPaMH,
naboparopHoe
[IepEMCILHBAIOIIEE
ycTpoHcTBO,  OMOTEpMoOcCTar,
arnmapar KportoBa, SKCHKaTOD,
MHKPOAHadPOCTaT,
CTEPHITH3ATOPBI
rOpsiYeBO3/YIHbIE JBYX
pasHbIX THTIOB, mKad
BBITSKHOM, OaHs BOJSIHAL.

422 (196084, .
Yepuuropckas  yi, A. 5) YueOHad
ayuTOpHsl U1 TIPOBEACHHUS  3aHATHH
CEMHHAPCKOI0  THIA,  TIPYNIOBBIX  H
WHJIMBHTYaJIbHBIX KOHCYJIbTALIUH,
TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOM
aTTECTAllHH.

Cankr-TlerepOypr,

Creyuanuzupogannas mebeiv;

Cmoibl, cmyios, QoCKa,
UIIOCMPAMUGHBLI  MAMEPUAl
6 ¢hopme  KOMRLIOMEPHLIX
npe3eHmayuil, nIaKanol,
QeMOHCMPAYUOHHbIT

Mamepuan no memam.
Texnuueckue cpedcmed
obyuens: HOYMOYK,

npoexkmop, IKPa.

Jlabopamopnwvle cmonsl, wrdgp
MeQuyunckuil  1abopamopibiil
MEMAINUYECKUL,  NePeHoCHdsl
navmna Y@J, npeomemnvie u
NOKPOBHbLE cmexia,
CRUpmMossle  20PeK, oax
nemau, NUHYembvl, Kpacsjue
pacmeopul, UMMEPCUOHHOE
Macno, ROJNOCKAmenvluybl ¢
MOCHuUKamMu, — emkocmu ¢
despacmeopaml, OymolLiKU
ONsl  NPOMbBIGANUA  MA3KOE.
annapam Kpomosa,

ot I



IRCUKAMOP,
.MUKpOGHGDpOCI’HC(ﬂE,
wmamuenl, npooupku ¢ Qus.

pacmeopom.  Tpubop — di
hunempayuu yepes
Kepamuyeckue — ceeyl,  ceeyl
| kepamuueere - -

bakmepuaibible, MUKPOCKONDIL,

JIAMNBI oc-'eenmm_e.u bHble
Hacmopiible, - VOJIUNUMEIDb
NEKMPULECKUL, Oanst

BakmepuoI02UYeCKas,

423 (196084, 1. Cankr-lletepOypr,
Uepnurosckas  yi, A. 5) YueGnas
ayJUTOpHsl  JUIL  TIPOBENEHMS  3aHATHH
CEMMHAPCKOTO  THIMA,  TIPYMIOBBIX M
WHIMBH1YQJIbHBIX KOHCYJIbTALlHM,
TEKYIEro KOHTPOJss M MPOMEXYTOYHOH
aTTECTAlMH.

Cneyuanuzuposannas mebein:

cmoil, Cmy/bs, docka,
WIIOCMPATUGHbILL - MAmepucd
6 (popme  KOMNBIOMEPHLLX
npesenmayut, niaKkamot,
OeMOHCMPAYUONHbLL
mamepua no memam.
Texnuyeckue cpeocmed
o0yuenus. HOYMOYK,
nPOeKmop.

Jlabopamopnvie cmoibl, WK
MeQuYUnCkul  1adopamopiolil
Memaniuiecrkui,

cmepunuzamop

CYX0B030VUIHbLU, MUKPOCKONbL,
annapam Koxa, soosmasn dans,
mepmocmam npeomemivie U
HOKPOGHBIE cmexid,
Cnupmosgsle  20peiK, bax
nemau, RUHYyemol, Kpacsuyue
pacmeopbt, UMMEPCUOHHOE
MAcio  NONOCKAmenbHuysl ¢
MOCHuKamu, emMkocmu ¢
despacmeopami,

20MO2e1U3AMOp, MePMOcman.




424 (196084, r. Cankr-ITerepOypr,
Yepuurosckass  yi,  A.5)  YueOuas
ayaaropus - UL [TPOBEACHU 3aHATUH
CEMHHApCKOro  THMA,  TPYNNOBBIX M
VHTHBH,{yaJIbHBIX KOHCYJIbTaLlHH,
TEKYIIEro KOHTPOIss W MPOMEIKYTOYHOH

ATTECTARMH; -~ — =

Cneyuanusuposannas mebeis:

CTOJIE, CTYJIBS, aocka,
WIITIOCTPATHBHBIA Marepuan B
dpopme KOMITBIOTEPHBIX
pe3eHTaluH, [J1aKaThbl,
JIEMOHCTPAIHOHHBIA

MaTepHasl - - -~ -HO -~ -“TeMaM. |-
Texnuueckue cpeocmed

obyuenus: HOyTOYK, IPOEKTOP.
Jlabopamopibie CTOINBI, BECHI,
LeHTpr(yra; TOMOTEHH3ATOP,
Ph ‘= ~Merp, MarHuTHas
MelajKa, TepMocTaT
ANIEKTPUUYECKU I
CYXOBO3/TyIIHBII, JIAMHHAPHbIH
Ookc, Kojbonarpesarelib,
neperocnas  Jiammna  Y®OJL
MHKPOCKOTI JTFOMHHECIICHTHBIH,
mkad MeEIMIIUHCKHH
nabopaTopHbIi
METaJJIMYeCKHH, CTEPHITH3ATOP
CYXOBO3/1YILHBI,
MHKPOCKOIIbI, IIPEJMETHBIC H

OKPOBHBIE creKna,
CHIHPTOBBIE TOpENKH,  0ak
MeT/H, IHMHIETBI, Kpacsiiie
PacTBOPBI, MMMEPCHOHHOE
Maclo  TONOCKATELHUIBI  C
MOCTHKAMH,  €MKOCTH ¢
JIe3pacTBOPAMH,

FOMOTE€HH3ATOP, TEPMOCTAT.

206 Bosbioii yntanbHeit 3a1 (196084, r.
Caunxr-ITerepOypr, yi. HepHuroBckas, 10M
5) Tlomemenne Juisi CaMOCTOSITEJILHOM
padoThl

Crneyuanusuposannas. mebeinv:
CTOJIBI, CTYJIBSI

Texnuueckue cpeocmea
oOyuenus:  KOMIIBIOTEPBI ¢
N0/IKJTIOYEHHEM K CeTH
«MuTepreT» M JIOCTYIOM B
HNEKTPOHHYIO
uHpopManHOHHO-

06pazoBaTe/IbLHYIO Cpey

214 Mablit yaranenbii 3am (196084, r.
Canxr-TlerepOypr, yi. YepHurosckasi, 10M
5) Tlomewienne JUisl  CamMOCTOSTEJILHOM
paboThl

Creyuanusuposanias meoens:
CTOJIBI, CTYJIBS

Texnuueckue cpedemed
o0yyenus;  KOMIIBIOTEPBI  C
MOAKIIIOUEHHEM K CeTH
«HWnrepHer» ¥ JOCTYIOM B
SIEKTPOHHYIO
HH(POPMALHOHHO-

00pa3oBaTeNIbHYIO CpeIy

324 Otaen uHGOPMALIHOHHBIX TEXHOIOTHIA
(196084, r. Cankr-Ilerepbypr,  yi.
Yepuurosckas, jiom 5) llomemenue mns

Creyuanusupogannasi meoein:
CTOJIBI, CTYJbsl, CIELHAJILHBINA

-21-

HHBCHTaphb, MaTecpHalJibl H




XpaHEHHs H NpopHIAKTHYECKOTO
of0cnyxuBanust yueOHOro obopy10BaHuUs

3arnacHble 4acTH TS
IpoQuIIaKTHIECKOTO
00C/Ty)KMBAHUA ~ TEXHHYECKHX
cpeacTe oOyueHus

417 oMeIleHHE JUTSt XpaHeHus
obopyjoBanusi H  NPOPUIAKTHYECKOTO
- L-OOCITYIRHBAHMS - -+~ e s = o eommmime s

Jlabopamopnbie CTOJIbI,
CTYJIBSI, WIKA() MEIMIMHCKHI
Aa6OPATOPHBHA- - -
MeTaJUTHUeCKHi, urkad
JeNe3HbIH el (cetidh),-
XOJIOJMJIBHUK - OBITOBOH,
TepMocTat R KO0 1
MHKPOCKOTIBI, - LEeHTpubyra,

nabGopaTopHble MKapbl .

421 NOMEILEHHE Juis XpaHeHUs
obopyjloBaHHsl U NPOQHUIIAKTHYECKOTO
o0cTyKUBaHHUS.

Illkady  cocraBHOH,  CTOIBI

[NHUCBMEHHBIE -2, CTOJI
PYKOBOJIMTENA, CTYJTBS,
XOJIOUILHUK OBITOBOI,

nabopartopHblii  cTOJN, MKad
MCIMIIMHCKUH CTEKISIHHBIN.

boxe Ne 3 CrossipHas MacTepckas
(196084, r. Cankr-TlerepOypr,  yi.
Yepuurosckas, 10M 3)

[Tomelenue TSt XpaHEHHUs! 7
MPOQHIAKTHIECKOTO o0CITy)KHBaHH
yueOHOro 00opyI0BaHus.

Cneyuanuzupogannas medelb:
CTOJIBI, CTYJbsl, CIICLHAJIbHBINA
MHBEHTApPb, MaTepHasbl UL
IpOoGUIAKTHUECKOTO
o0cayKuBaHus McOenu.

[punoxenue 1 Ha 46 1.

[IporpaMmy COCTaBHIT:
KaH/IM/IaT BETEPHHAPHBIX HAYK, JOLEHT

Penenzenr:

JIOKTOP BETEPHHAPHBIX HaYK, TIpodeccop,
npogeccop kadeapsl

snu3ooTosiornk uMeny Y pbana B.IT.
OI'BOY BO CII6I'YBM

Pelensus npejcraBnena B AeKaHar (pakynbTeTa.

-2

[Tpuxoabko E.H.

Kyspmun B.A.




Hpunomeﬂme 1

MUHHCTEPCTBO CelbeKoro xo3siicTsa Poceniickoit Pesepanun
dejiepalbHOe rocy1apcTBEHHOE B10KETHOE 06pa3OBaTeanoe yUpexAeHHE
~ BBICLIIETO 0OOPa30BaHUs
«Cankr-ITeTepOyprekui rocy[apCTBEHHbIH yHI»IBepCHTeT
BETEPHHAPHON MEIMILIMHBD)

Kadeapa MUKPOOHOI0IHH, BAPYCOJIOTHH H HMMYHOJIOTHH

d®OHJ ONEHOYHBIX CPEACTB
TeKyLIero KOHTPOJIsI/IPOMEXKYTOUHOH aTTeCTALHH 00y1aI0 X Csl
npu ocsoennu OIMOII BO, peanusyroueii ®I'OC BO

Mo JUCUHMILIHHE

«BUOTEXHOJIOI'MU NEPEPABOTKH OTXOA0B»
YpoBeHb BBICILEr0 00pa3oBaHus
MAI'MCTPATYPA
Hanpasnenue nojroroku 06.04.01 — buonorus
Ounas Gpopma 00yUeHUs
["oz Hauana moArotoBku — 2025

Canxr-ITerepbypr
2025 T
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2. TIEPEYEHb KOHTPOJILHBIX 3A/IAHUI M MHBIX MATEPHUAJIOB,
HEOBXOJIUMBIX JJ51 OIEHKYU 3HAHUH, YMEHWUH, HABBIKOB H
OINBITA AEATEJBHOCTH

3.1. Tunopeie 3aganus JJs TEKYIEro KOHTPOJS YCIIEBAEMOCTH

3:1:1. Bonpochl Asi-KOMIOKBHYMA -~ - e

Bonpocnt s ouenkn kommerenuun: [MK-2 «Cnocoben  niaHupoaTe W' peajin3oBbIBaTH
NpO(ecCHOHAbHbIE MEPOTPHUATHS. (B COOTBETCTBMM € HANPaBJEHHOCTBIO  (IIPOduiIem)
NpOrpaMMEl MATHCTPATYPbI) . e i ‘ : :

ITK-2.1. TlpumeHsier NPUHLMIE TJIAHUPOBAHUS W peaTH3alHU Hay4YHO-HCCICA0BATE/ILCKUX
NPOEKTOB B CBOEH MPOQecCHOHAIBHOH e TEeIbHOCTH.

1. IIpo6aemsl oTx0/08 B Mipe ¥ P®. Biusnue 0TX0/I0B Ha OKPYXKAIOLLYIO CPEIY H 3/10POBLE
yesioBeKa.

2. Tloustds OTXOAbL, mepepaboTka M yTunusaims. OCHOBHBIE HCTOYHHKH 0OpasoBaHMs
OTXO/10B.

3. Knaccudukalus oTxon0B.

4, Oxapaxrepusyiite Haznadenne ®KKO B P@® u ocHOBHYIO Li€iIb €T0O co3nanus? Haszosure
COBOKYITHOCTh MPHOPHTETHBIX IIPU3HAKOB, IO KOTOPBIM CHCTEMATH3MPOBAHBI OTXOJBI B
®KKO.

5. Jlalite ompeaeieHHe MNOHATHMIO ofpaieHHe ¢ OoTXojamM. [ocynapCTBEHHBIH KalacTp
0Tx0/10B. TpeGoBanus K IPOU3BOIUTENIO OTXO/I0B7

[1K-2.2. TlnanupyeT Hay4HO-HCCIIEJIOBATE/IbCKHE pabOTBI ¥ APYTHE HCCIE/0BaHuT B
3aBMCUMOCTH OT IOCTABJICHHBIX LENeH U 3aa4.

6. JIOKYMEHTBI, OIpENesIONMe HOPMATHBHO-TIPABOBBIE OCHOBBI B c(epe obdpalieHus ¢
OTXOAMH Ha PErHOHaNBLHOM H Ha (eJieparbHoM ypoBHe B PD?

7. IlepeuncinTe OCHOBHBIE TJIaBhl U coJepkanne 3akona @3 Ne89.

8. OcoGeHHOCTH M Ielb MEPBUYHON  MOATOTOBKH M 00E3BPEKMBAHUS  TBEPJIbIX
MPOMBIIIIEHHBIX OTX0A0B?

9. MexaHHYECKHE METO/IBI TIEPBHYHON 00pabOTKK OTXO/I0B.

10. [TorpebHocTs ¥ HEOOXOAMMOCTh  BPEMEHHOTO XPaHCHHMS IPOMBILUICHHBIX OTXO/OB.
Crabuin3aiis MPOMBIIIIEHHBIX TOKCHYHBIX OTXOIOB IEPe/l 3aX0pOHeHreM?

11. Ilepeunciure obumme npasuia ycrpoiictBa OesomacHoro nojurona. Ilacmopr 0TX0710B
BBO3UMbIX Ha [TOJIMTOH.

Bonpocnbt st onenkn kommerenimn: ITK-3 «Cnocober npiMEHATE METOMYECKAE OCHOBEI
TIPOEKTHPOBAHMS, BBIOIHCHHs TIOJEBBIX H J1a00paTOpHbIX OHONOrHYECKHX, DKOJIOTHIECKHX
MCCIEIOBAHM, MCTOIB30BATh COBPEMEHHYIO AIllaparypy M BBIMHCIIHTENILHbIE KOMIUIEKCH (B
COOTBETCTBHH C HATIPABJICHHOCTHIO (PpO(HIIEM) TTIPOrPAMMBI MAarHCTPATyPbi)».

[IK-3.1. Hcmonbsyer MeTOIBI HAydHOro OSKCICPUMEHTa B JIaOOpaTOpHsX, MOJEBBIX H
HPOMBIIUICHHBIX YCIOBUSAX.

12. TepMuyecKue METOIBI M HX 3HAYCHHE JUIS YTHIIM3ALMH OTX0/10B7

13. B 4eM 3aK/I04A0TCS METO XKHAKO(A3HOr0 OKHCIICHHS, Ha3HAYEHUE, OTPaHUYeHuUs!?

14. [TpEHIMT METO/@ TeTepOreHHOTO KaTan3a 0TX0J0B? Karanusaropkl, CTENEHb OKHCIICHHUS
IPH pasHbIX Mporeccax”?



15. Cympocts ¥ Ha3HAYSHUE MEeTO/a rasipuKaniu oTxon08? [IpeHMyIIecTBO MO CPABHEHHUIO CO
ckUranuem?

16. CymsocTh W Ha3HAUCHHE TTUPOJN3a 0TX010B? Hcmosib30BaHie KOKCA U Tasa, Toly4aemoro
IPH [THPOJIH3E OTX00B?

ITK-3.2. IlpumeHsieT CUCTEMHBIH 110/IX0/ npn (bopMyanOBKe 3a71a4 uceseoBannsg OnochepHbIx
HPOEEEHR; = — =i st A e i i & e e o eSSk i

17. Ornesoit  crocod  yTHAN3ALHH  OTXOJI0B M  €T0. cym;Hoch HomeHKHaTypa OTX()HOB,

- TIOJUIEXKAIIHX OTHEBOMY o0e3BpexnBanmio? 2 :

18. TIpuHIMNNAIbHOE OTIMYME COBPEMCHHBIX ycraHOBOK ﬂﬂﬂ CIKHUTAHH OTXOHOBO ()qnclxa-
JIBIMOBBIX I'a30B JI0 CAHHTapHBIX HOPM? - s

19. [lna3MeHHbIi  cnoco® yTHIM3AlMH OTXOJOB M €ro CyHIHOCTh. BHJBI OTXOIOB s
T1a3MeHHoI nepepaborie? IlepcneKTHBBI HCIIONB30BAHKUs 3TOTO MeTo/Ia B PD?

20. 3HaueHue 1 BU/IbI OHOJOTHYECKHX METO/IOB MEPepaboTKH OTXOI0B.

21. Kakue OTXOJIbl MOKHO TepepadaTsiBaTh OHOIOMMUECKMMH METOAAMHU?

[1K-3.3. Mcronb3yeT COBPEMEHHYIO AlllapaTypy M BBIYHCIMTENIbHBIE KOMIUICKCHI B CBOCH
npoecCHOHAIBHON JIeATEbHOCTH.

22. e ¥ B KAKHX YCIOBMSIX OCYIIECTBISIOTCS IIPOLECCH OHOIOrMYecKod mepepadoTku
0TX0,10B7 _

23. TeXHOIOMHH KOMIIOCTHPOBAHHS 0TXO00B (IONEBOE, GacceifHoBoe, MeXaHH3HPOBAHHBIE).

24. KoHeuHble TIPOYKTh a3poOHOH mepepaboTKH OpraHuIeCKUX OTXOM0B U UX TIPUMCHCHHC.

25. HeproctaTk a3poGHOI TEXHOJIOTHH MepepaboTKH 0TX010B?

26. Venosis BbIGOpa TEXHOJNOTMM M ocobeHHOCTell  mepepaboTKM ¢ y4eToM  (H3HKO-
XHMHUECKOTO COCTaBa U KOHIEHTPAIIMY OPraHHYECKOr0 BElIeCTBa.

Bonpocekr jaas ouenxkn kommerenunn: IK-4 «CrnocofHOCTh reHepupoBarh HOBBIE H/IEH M
METOJIMYECKHE PEILICHUS.

[TK-4.1. IlpuMeHsieT 3HaHusl O COBPEMEHHBIX TEHACHIUAX PHIHKA TOBAPOB H yCIIYT.

26. Onpenenenne CTOYHBIX BOM, KIIACCH(HKALUS H COCTAB CTOYHBIX BOJL.

27. Opranuyeckue 3arps3HeHust CTOUYHBIX BOJL.

28. Ocajiki  CTOYHBIX BOJ M HX XapaKTEPUCTHKH (BHIbI OCAJKOB, XMMHYECKHH W
rpaHyJIoMeTpHYecKHif cOCTaB).

29. llokazaremn XIIK wu BIIK B kauecTBe XapaKTEPHUCTHKH KOHICHTPALMH OPraHMYECKOro
BEIECTBA CTOYHBIX BOJI M JAPYIHX OPraHHYECKHX OTXOOB).

[1K-4.2. IlpuMeHsieT MeTO bl TeHEPALlMK HOBBIX W/IECH HHAMBUIYAIBHO H B KOJUICKTHEC.

30. MeTo/ibl 1 anmnapaThl MEXaHHYECKOH OYHCTKH CTOUYHBIX BO/L.

31. DU3MKO-XUMHYECKHE METO/Bl OUMCTKH CTOYHBIX BOA: (hroTalus, KoaryJsinus, (IOKyIsiins
(MPUHIMITBI METO/IA M ATIAPATEI).

32. DU3MKO-XMMHUECKHE METOAbl OYHCTKM CTOUHBIX BOJ: aaCOpPOIMsS, HOHHBIH 0OMeEH,
yAbTpaQUILTPALKs ¥ 0OpaTHBIH 0cMOC (IIPHHIMIIEI METO/IA U AllapaThl).

[1K-4.3. Hcronp3yeT TPHHLMIIBI CO3/aHMsi W BHEJPEHHS WHHOBALMOHHBIX Hied B OH3HEC-
nporecce.

33. XUMHUYECKHUE METO/ILI OUHCTKH CTOYHBLIX BOJI.
10



34, BHOXMMHYECKHE METOJbl OYUCTKH CTOYHBIX BOJ: IPHHIUIIBI U BH/IbI METOH0B.
35. CocTan AKTHRHOIO MJ1a 1 OMOTIJIEHKH.

Bonpoenl /i OIGHKH  KOMIICTEHLMM: MK-6 «CriocoOHOCTh TMIAHHPOBATH CHCTEMY
yIIpaBIeHHs OXPAHO# OKPYIKAIOLIEH CPE/ibl Ha MPEANPUATHIX.

[HK-6.1, Mcrnosnbsyer HOpMATHBHBIE JOKYMEHTBL, ONPEAC/ISIOMHME OPraHn3atiio -1 TeXHIIY -
GezomnacHOCTH padoT.

36. Kiaccudukaliis  METOIOB, ‘CXEM H COOPYIKEHHUH . a9pOBHOM  GHOIOrHUECKOH  OUMCTKH
CTOUYHBIX BOJL. B o 1 =

37. AspoOHasi OUHMCTKA B TIPUPOJHBIX YCIOBHSIX W HCKYCCTBEHHBIX COOPYKEHUAX (adPOTEHKH,
OuouIbTPLI).

38. [punnunuanbHas cxeMa OHOIOrHUECKUX OYHCTHBIX COOpYIKEHHiT OBITOBBIX CTOYHBIX BOJL.

[1K-6.2. Tlpumensier B NPO(ECCHOHANBLHON JICATENLHOCTH COBPEMEHHBIC npejicTaBJICHUs O
BHOTEXHOIOTHUYECKHX 1 OHOMEIMITMHCKUX TPOX3BO/ICTBAX.

39. Anaspobnas O4MCTKA: IPUHLMIILI K alllapaTel.

40. KoHTpoMpyemble MOKa3aTelid OUAIICHHBIX CTOUHBIX BOJL M METO/BI MX OTpe/IeSICHHS.

41. [paBuna crycka CTOYHBIX BO/L B BOJIOCMBL. TTpe e NbHO-10MyCTUMBILH cOpoc.

42. Coopyxenns — a’pobHOM ~ OHONOrHYECKOH — OUHCTKH (mapamerpsl, 2P QeKTHBHOCTD,
KOHCTPYKTHBHbBIE 0COOEHHOCTH).

TTK-6.3. OcyuiecTBIsieT NPOrHO3MPOBAHUE BIMAHHA NCATCILHOCTH MPEIPUATHS Ha TPHPOAHYIO
cpely U MPUMEHEHHE BO3MOKHBIX IIPHPOOOXPaHHbIX JIeHCTBHIA.

43. [lonst opomlieHuss H TONA  (QUILTPALHUH. Buonpyasl ¥ KaHalbl € MPUKPENICHHON
Mukpodiopoii. KaMplmoBbie MIaBHH.

44, Buoduibtpel. CyIHOCTH NpoLecca MejUIeHHOH  QuIbTpaiuy. YCTPOHCTBO M 3arpysKd
6uoduasTpos. O6paszosanne OHOIICHKH H (opmupoBanue OHOLIEHO3A fuoduabTpa.

45. Cnocobbl 00e33apaKHBaHusl OUHIICHHBIX CTOMHBIX BOL. :

3.1.2. Tectnl

[K-2 CcrocoGeH TUIAHUPOBATh M PEAIN30BBIBATE NPO(ECCHOHANTBHBIC MEPOTIPUATHA (B
COOTBETCTBUH C HATIPABJICHHOCTBIO (TTPO(HIIEM) HPOrPaMMbI MarucTpaTypsl)

WHIUKATOPBI KOMIETEHIIHH!

[1K-2.1 TlpuMensieT NPHHLMIILL TUIAHHPOBAHHA H pealli3allii HAy4YHO-HCCIIEI0BATELCKHX
MPOEKTOB B CBOCH MPO(ECCHOHATBHON NEATEILHOCTH

[IK-2.2 [lnanupyeT Hay4HO-MCCICAOBATEIbCKHE paGoThl M JIPYrHe HMCCICA0BaHMi B
3aBHCHMOCTH OT ITOCTABJICHHBIX LIEJICH U 3a/1a4.

3AJJAHUS 3BAKPBITOI'O THUITA
3agaHnsl KOMOHHHPOBAHHOIO THIA ¢ BLIOOPOM HECKOJILKHX BEPHBIX OTBCTOB H3
Npe/LI0KEHHBIX BADHAHTOB
[TK-2.1 Tlpumenser  NPUHLMILL  IUIAHMPOBaHMA M pCajvsallii Hay4HO-
HCCIIEIOBATEBCKUX TPOCKTOB B CBOCH NPO(ECCHOHANBHOR JIEATCIBHOCTH

Jaganue 1.
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Buibepume eepuvie napamempol ycmpoicmea 0na Komioseand fezonacno2o noauond
0Nl pazmeufenus 0mxo0os.

1. BepxHee NOKPLITHE 3aCbITaioT 30 cM cJI0eM IpaBUsl, ¥ HAKPBIBAIOT F€OTCKCTHIICM.
2. Jlno xoTiioBana yKIaJIbIBAIOT CII0OEM TECKA;
3. 3acTHiAIOT APMHMPOBAHHBIM  H30JHPYIOIIUM reoMeMOpaHHBLIM [TOKPBITHEM HA
OCHOBE BUHMJIOBOTO Kay4uyKa «THIIAJIOH»;
4. OTKOCHI KOT/IOBaHA YKIIAAbIBAIOT FPaBHEM; -
5. Csepxy TMOKpPLITHSI HACKHIMAIOT €LIe OJIMH JIPEH@XHBINA CJIOH TpaBus M Mecka, a
3aTeM CHOBA 3aCTUJIAI0T H30JMPYIOLIEe MOKPBITHE] :
-Orteer: 1235. '- : e
3ajanue 2.

Buibepume geprule npasuid MmMexHu4ecKoeo yempoiicméa 6e30nacHozo noau2ond. O
pasmenjens 0mxo0oe.

1

oWt

5

TpeGyeTcs HAIMYUE BIATrOBIHTHIBAIOLICH MOAKIAAKH

Tpebyercst HAIMYAE CHCTEM PETYJIMPOBAHUS CTOKOB

TpeGyerca Hamuune cuctem cOopa puibTpata;

Tpebyercst  00s3aTeNIbHOC  HAJTMYHE BOJIOHENPOHUIIAEMOH  TTOJIKIALKK 1
BHHHJIOBOTO MTOKPBITHS,

TpeGyercst 00s3aTeNbHOE HAIMYHE CHCTEM JIPEHANKA;

OtgeT: 2345.

Japanus EOMﬁHHHpOBaHHOFO THIIA € BblﬁOpOM 0/ITHOTO BEPHOT0 OTBCTA H3 ﬂpeJIJlOQKCHHle

BapHAHTOB

3aganue 3.

Hazosume 0CHOGHOTI cnocob cmepuiuzayuu RUMAamesnsiolx cpeo, UCRONb3YeMblx o
BUOMEXHON02UYECKUX NPOYECCO8?

1. [MapoBo3yIIHBIM CIOCO0OM;

2. O0yyeHHeM,

3. Pagmnanueil B MaJIbIX 034X,

4. O6padoTKOH aHTHCEIITHKAM;

Otger: 1.

Zaganne 4.
Buibepume xapaxkmepucmuxy ROHAMUA «B1000BeKM» 6 OUOMEXHON02UU

1,

Opraiusm, NPOAYLHPYIOIHH 1[eJIEBOH ITPOIYKT

2. Opranusmbl, BBI3bIBAIONIHE MHUKPOOHYIO KOHTAMHHAIMIO TEXHOJIOIHYECKOTo
o0opy0BaHHS
3. depmeHT, MCIIOJIL3YEMBIH B JIcYeOHBIX LISJIX
4. depMeHT, HCIIOJIB3YEMbIH JUISI FEHHO-HHKCHCPHBIX TPOLECCOB
Otser: 1.
3apanue 5.

Jlns onpedenenus. KONYeHMpayuy JiCUGLIX KIEMOK MUKPOOP2ANU3MOG G Cycnensii

UCHONLIVIOM.
ke

OnTHYECKHH CTaHIapT MyTHOCTH;

2. Tloces Ha NJIOTHBIE IUTATEIBHBIE CPEIBI,
3. Tloacuer B kamepe ['opsieBa;
4, Anmapar Koxa.

Ortser: 2.
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Jananus 3aKPBITOr0 THIIA HA YCTAHOBJICHHE COOTBETCTBUS

[1K-2.2 Tlnauupyer HaydHO-HCCIIEAOBATEIbCKHE PA0OThI H JPYrHE WCCIC/0BAHMUS B
3aBHCHMOCTH OT ITOCTABJICHHBIX LICJ'leﬁ U 3a1a4.

Japanue 6.

Yemanosume  coomeememeue ."-4(:‘.’).’('@)? OuUONOZUYEeCKUMU  MemOodaMu

omx0dos u cooﬁz.t;ecm(fa,uu MUKPOOPUHUIMOB

ymuausayuu

MeToas! yTHIH3AMAN CoofurecTBa MHKPOOPTAHH3MOB
MeranoBoe «OpoIKEHHEN, N ' ] '
A 1 | JINYMHKKA CHHAHTPONIHBIX MYX
OuomeraHoreHes
Kommnocruposanue 2 | Meranobpazytoniie baKTepuu
Aspobusle carrpoUTHBEIE MUKPOOPIaHM3MbI
B | BepMHKOMIIOCTHPOBAHHE 3 s pod prap
OTX0JI0B
HHU3MBI B TCTBHH
" | 300KOMMOCTHI 4 Muxpaopry MBLB IpHES
JIO3KIEBBIX YepBell (BepMUKYILTYPbI);

3anmuimTe B TaGIHIY BLIGPAHABIE LEPBI 101 COOTBETCTBYIONIMUMH OyKBaAMH.

A b B 19

Otrer: A2B3B4I'1.

Jaxanue 7.
Vemanosume coomeememeue Medcdy 0mxoo0amu, COOeplIcaujumu ewecmea  pasnblx
KIACCO8 ONACHOCMU U CROCODAMU UX 3UXOPOHEHUS HA NOJIUSOHAX

Kiiace onacnocrn Cioco0bl 3aX0POHCHHS HA MOJIHTOHAX

A |PacTBOpHMBIE B| 1 |Moxmno pasmernaTs Ha KapTax MOJHTOHA MOCJIOHHO ¢ nocieayomei
BOJIE  TOKCHYHBIE 3achIIKOM, pa3paBHHBaHHEM M YIUIOTHEHHEM IOKPBIBAIOIICTO CJOs
BellecTBA 2 ¥ 3 KIL rpyHTa
OITaCHOCTH

b |Tsepjnie u| 2 |3axopoHenue MNPOM3BOJMTCS B KOTJIOBAHAX C JIONOIHHTCABHON
nacrooOpasHble W30sMel Ha 1 OOKOBLIX CTEHOK KOTJIOBAaHa YIIOTHEHHBIM CJIOEM
OTXO/bl 2 M 3 KIL IJIMHBI (TOJIIHHOH 1 M).
OIMAacHOCTH HepacT-
BOPHUMBIE B BOJIE

B [IInoxo  pactBopu| 3 | MOryT ObITh 3aXOPOHEHBI B HCHOPMHPYEMBIX KOTIOBaHAX
MbIe B BOJIE YIJIOTHEHHBIMH CIIOSAMH,
OTXOJIbl, COJEp¥Ka
mue Bewiectsa |
KJI. OITACHOCTH

I' | Orxonsl, 4 | JIoJnKHO OBITH MPEJyCMOTPEHO JIONOJIHHTEIBHOS YKPENJICHHE IHa U
cojepKalme CTEHOK MOJIMTOHA YIIOTHEHHBIM cToeM IHHBL (1 M) ¢
BOJIOPACTBOPHUMEIE K03 uieHToM QHIBTPALUH 10 cM/c 1 GeTOHHBIMHU TTHTAMHE ¢
BellecTsa (B T. 4. 3aTUBKON CTHIKOB OUTYMOM WJIH JIPYTHMH BOJIOHEIIPOHHULIAEMBIMH
BBICOKOOI1ACHBIE) mMaTepuaraMu

J1 | Tsepmble otxoubl | S | [Ipon3BoanTcs B KOTIOBAHAX B KOHTCHHEPHOH yIIaKOBKE — B
4 KJI. OTIACHOCTH CTATBHBIX OAJUIOHAX C TOIIUHOM cTeHoK 10 MM — ¢ IBOHHBIM

KOHTPOJIEM Ha TePMETHYHOCTH /IO U MOCIIC Pa3MEIIEHHs UX B
HeToHHOM KOpobe
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3anuiuTe BLIOPaHHBIE HQPBI [0 COOTBETCTBYIOMIMMHU OyKBaMH!

A

b

B r A

Otset: A2B3B4T'5/11.

Jaganne 8.

Yemanosume coomeememeue MB:J.'C()y'()mcmm‘mmmﬂmu UX xupakmepucniuramu -

OreroiiHuKH

XapakTepucTHKH

A ﬂepﬁnqﬂ I8(S

VeTpauBaioT  HOCTe  COOPYKEHHH  GHONOTHYECKOH

OYMCTKHM M. IIPE/IHA3HAYCHbI JUIA YIAICHHA = H3 CB
AKTHBHOTO. HJI4, 06pa3yfqmerocﬂ B | aIPOTCHKE, u
TPOJIYKTOB OKHCIIeHHs OelKoB, JKHPOB W YINIEBOJIOB
(oprannyecKoe 3arpsa3HeHHe).

b | ['opusonTtanbHbie

HPHMQHHIOT Ha OC 1pou3BoUTe/IbHOCTRIO 2-20 ThIC.

M’/cyr. Onu mpeacTaBisAtoT coOOH Kpyrjple B IUIAHE
pesepByapbl ¢ KOHMYECKMM  JIHHIIEM,  TOTOK
OCBETJISIEMOH  BOJBI  JIBIDKETCA B BEPTHKAILHOM
HaIrpaBJIeHHH.

B | PaguanbHeie

VCTpauBaroT Mepesl COOPYIKEHHAMH OHOJIOTHYECKOH
MM (PU3UKO-XUMHUUECKOH OYHCTKH Mpe/IHa3HAYCHBI [UTs
ynanenuss w3 CB  MeJIKMX  HEOPraHMYECKHX W
OpraHiyecKUX 3arpA3HEHUI MyTeM OTCTauBaHMA

[' | BeprukaibHble

[IpuMeHsIOT JUIS  CPEJHUX M KPYIHBIX craHuHﬁ
BojoouncTku (¢ pacxogom CB 10-100 Tsic. M feyT.).
Onu npe/IcTaBIIseT coboii TIPSIMOYTOJIbHbBIE
KeJsie300eTOHHbIE pesepByapsl, pazJieIeHHbIE
TeperopoJIkaMy Ha HECKOJIbKO OT/IEJICHHH.

J1 | Bropuunbie

HpHMeHH}Ol mpy pacxoze crodHoi Bozbl cabiue 100
ThIC. M /cyT OHH HMEIOT Kpyriylo B [aHe (Qopmy
pe3epByapos, B 10*, KoTOpBIX CTOUHAs BOJA [OAACTCS B
LIEHTP OTCTOMHHUKA U JIBUKETCS PajiHalibHO OT LIEHTPa K
nepuepHu.

ZanuuunTe B TAGIUITY BLIOPaHHBIE IH(PBI 10]] COOTBETCTBYIOMUMH OyKBAMH.

A

b

B I pi|

Otrser: A3B4BST2]11.

3aganue 9.

Vemanosume coomeememeaue Mevxicoy Ha3eanusmMu Memoo06 U MexHoN02UAMU NePEULHOU
0BpadomKu NPOMBIULLEHHBIX OMX0006 Ol 0ANbHEUUe20 UCNONb306AHUA UNU XPAHEeHIA

HaszBanust MeTOI0B

TexHo/JI0rHH NePBHUYHOIT 00PA0OTKH 0TX0/10B

Pazenenue 4yacTHIl OTXOJI0B

pa3INYHBEIMHU MEXaHHICCKUMH criocobaMu KPYIHBIX

A | | KyCKOBBIX OTX0/0B (pa3zpe3anue, ApodIeHHE, TOMOT
1o (paxiusam y nos (pasp i : ’
UCTHPAHHE)

Hcnonb3oBanne pasHbIX _ _
b . 2 | rpaBHTanHOHHOE HIIH (UIOTALIMOHHOE pa3/ie/iecHHe
BHMJIOB CMECHTEIEH
OpHKeTUPOBAHHE, FPaHyJIMPOBAHUE
KOMIIaKTHPOBAaHHE HIIM UCIOJIb30BaHHEe CBA3YIOLIHNX
B | Usmenbuanue 3 p s

KOMIIOHEHTOB (OMTYMHUpOBaHHE, LIEMEHTUPOBAHHE U
OCTEKJIOBLIBAHUE)
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[' | llpeccopanne 4 | 6apabaHHBIX, TOTACTHBIX, OETYHKOBBIX H T.J.

BanuiumTe B Ta0AMIY BHIOpAHHBIE LAQPBI 10 COOTBETCTBYIOMHMU OyKBaMH.

r A B B i

Orget; A2B4B1173.

Zapanue 10.
_ Vemanosume  coomsemcmeue MeHCOY COOPYICEHUAMU U UX qbyum;ueﬁ npu. oyucmie
CHOUNBIX 60O ; ; 5

Coopyxenun ; : (Ii}'HKuliﬂ B OYHCTKE CTOUHBIX BOJ

A | Pemérku i 1 | OBe3poxuBae 0cajIKka Hepe/l Y THIH3aiueii

b beH30Macj10yJI0BUTEIH 2 | MexaunyecKkas OUYUCTKA OT KPYITHBIX (Gpakumnii

B ASPOTCHKH 3 | Ocasxnenme wactuil —mocie  OMOIOIHYECKOH
OYUCTKH

I’ BTOpHUHbIE OTCTOHHHUKH 4 | Yjanenue noBepXHOCTHBIX 3arpA3HeHHH

)| VIUIOTHUTENN OcaKa 5 | Pa3nojkeHHe OpPraHUYeCKUX BEUIECTB € MOMOIIBIO
AKTHBHOTO WJIA IPH HHTEHCHBHOM aspallny

3anuImuTe BLIGPAHHDIE [H(PEI 0]l COOTBETCTBYIOMMMHU OYKBAMH:
A b B I J

OTtser: A2b4BST'3/11.
3ajiaHHsI 3AKPLITOr0 THIA HA YCTAHOBJICHHE MOCJAEA0BATEILHOCTH

3apanue 11.
Vemanosume npaguieHylo  n0Cie006amensHOCHb npogedenus. HUOMEXHON02UUECKO20
npoyecca:
BroTexXHOJI0rHYecKas CTaIns;
Boizesienye npoJykToB OMOCHHTE3a;
KoHILEHTpUpOBAaHHE MPOJYKTA.
[ToaroTOBUTEIBHAS CTAIHSA,
. Pasyienenue JKUIKOCTH U OHOMACCHI;
Orset: 41523.

Bk ot o =

3apanue 12,
Vemanosume npasuivHylo OCIed08amenbHOCb 06A3aMENbHBIX IMAN0E MEXAHUYCCKOU
OYUCIKU CIOYHBIX 800!
1. Otcrampanue B OTCTOMHHKAX
2. TleckoysaBIMBaHHE,
3. TlpouexupaHHe uepe3 PEeLICTKH;
4, dunpTpoBaHue

Ortser: 3214.

Jaganune 13,
Vemanosume npaguibiylo nOcie00samenbHocme npoyecca buor02UYecKoll CMOYHBIX
600 npu ursmpayuu yepes dGuopuibmpbl
1. BosgopaciipeieuTebioe yCTPOHCTBO PABHOMEPHO € HeOO/ILITUMH HHTEpBaAJIAMH
OpowLIaeT CTOYHOH BOJIOH MOBEPXHOCTH 3arPY3KH ouoduneTpa;
2. BosayxopaclpeaesnTelbHOr0 yCTpoHCTBa, € NOMOIUIBIO KOTOPOTo MOCTyraet
HEOOXOUMBIH /1 OKUCIUTENLHOTO Iporecca Bo3/1yx
3. JlpeHaskHOE YCTPONCTBO JUIA yAAICHHS oT()UIALTPOBAHHOM BOBI;
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4. Gunprpylomas 3arpyska (Tejo ¢puibTpa) U3 UUIaKa, 'paBud, KepaM3uTa, 1ebHs,
IacT™Mace, achecToleMenTa, OMEIIeHa B pe3epByap ¢ BOJOIPOHHIACMBIMH HIIH
BOJIOHETIPOHUIIAEMBIMH CTCHKAMH

Orset: 4123.
3ajanue 14,
Vemanogume npagiibiylo ROCie006amensiocms 3manos npedsapumensHot 00padomKu
OCadka CIMoYIbIX 600 neped ymuiusayuei.” T o e s R

1. Obe33apaxuBaHue

2. VMeHbILCHHE BIAKHOCTH U 00beMa 0CajiKa .

3 VMeHbIICHHAE KOJIAUECTBA [TATOrCHHBIX MUKPOOPTaHH3MOB 1 BPE/IHBIX BEIICCTB

4, Crabunusaums (JUIs JUIATEIBHOTO XPaHCHHA ITyTEM Pa3NOAKCHHS OPraHHIEeCKoii
YacTH 710 MPOCTBIX COEMHEHHH, WITH YCTOIUMBBIX B YCHIOBHAX OKpYXKAOIIEH
CpeJibl TPOIYKTOB),

Otset: 2341.

Jaganue 15,
Vemanogume npasuibiylo NOCLe006dmMeNbHOCHb NPOYECCO6  OUUCTKY CMOYHBIX 60O,
RPOUCXOOAUUX HA NONAX OPOUIEHUS U urempayuu:
1. Amna’poOHoe pa3IoXKCHHE 3arpsA3HeHW, NOCTYMHMBIIUX Ha Gonee rirydoKHe
YPOBHH;
2. ACCHMHJIALMS PACTEHUAMM, TOYBEHHBIMH KUBOTHBIMH.
3. BHOJIOPHUCCKOE OKHMCIEHHE 3arpsa3HeHnil B adpoOHBIX YCIOBHAX Ha riayoune Jo
0,4 M, rie oOecrieduBaeTcs yAOBICTBOPHTENIbHAS adpalls;
4, CopOuusi, HOHHBIH 0OMEH, KOMITIIEKCO00OPa30BaHKE C YaCTHIIAMH TTOUBbL;
Otser: 3142,

3AJIAHUE OTKPLITOI'O THIIA

3ajianne 16.

Oxapaxmepuzyiime nOHAMUEC OUOXUMUYECKAS nompe6rnocms 6 kuciopooe (bIIK)? Hmo
xapakmepuzyem 2mom nokasameis?

Orser: BITK omnpe/ie/iseT KoIMUeCTBO KUCIOPO/a, HEOOXOAMMOE VISl JKH3HE/ICATEILHOCTH
MHKPOOPTraHU3MOB, YH4aCTBYIOUIHX B OKHUCIEHHH OPraHMICCKUX coeJMHeHnit. DTOT MOoKa3aTe/b
XapaKTepH3yeT COAEPIKaHUE OPraHUKH, KOTOpas MOXKET 6BITH ylaleHa METOOM OHOIOTHIECKOH
OYHCTKH, HATIPUMEP, ¢ TIOMOLIBIO aKTHBHOTO HJla B a9POTEHKAX.

Jananue 17.

Oxapaxmepu3syiime yelo U CYuHocmb GEPMUKOMPOCTNUPOCAHUS?

OTBeT; 2TO METOJ| YTHIM3AlMM OPTaHHYECKHX OTXOJ0B C [OMOLIBIO acConnalii
MUKPOOPraHH3MOB B MPHCY TCTBIHN JIOIKICBBIX yepBeil (BEPMUKYIIBTYPEI).

3aganue 18.

Cyugrnocms npoyecca CoCUanusl omx0008?

OTBET: CYLUIHOCTh 3aKJIIOYAETCs B CKUTAHUH IFOPIOYHX OTXON0B BBICOKOTEMITEPATYPHBIM
TeIIOHOCHTENEM (TIPOJIyKTAMM CrOpaHusA TOIUINBA, nnasMeHHol cTpyei, paciuaBoM u ap.). [pu
TOM TOKCHYHBIC KOMIIOHEHTBI [OJBEPratoTcs TEPMHYCCKOMY Pa3IOEHNIO, OKHUCICHHIO H
APYrMM XHMHYECKMM MPEeBPALICHUAM C oOpa3oBaHyeM ra3oB M TBEP/IBIX MPOJLYKTOB.

Jananue 19,

B uém 3ainiouaencs 0co6eHHOCb COBPEMEHHBIX MEXHON0ZUL CHCULANUSL 0mx0008?

OTBeT: HTO CO3JaHHE MHOTOCTYNEHYATBIX CHCTEM OYHUCTKH IPOJAYKTOB CroOpaHui, a
TAKKE YTHIIN3ALAS BBIIEIISIONIErOCs TEIUTA U TIOJIE3HBIX MPOYKTOB.
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Jajanne 20.

Umo maxoe axmugiblLli i, ApUMenseMbli ipu 04UCHKe cimounolx 6007

OtTBeT: TIPUPOJHAs ACCOUHALKA MHKPOOPraiu3MOB, KOTOpblE B KayecTBe HCTOUHHKA
ITHTAHMS HCIIONB3YIOT OPraHAYECKHE BEIECTBA CTOUHBIX BOIL.

IK-3 criocofeH MPUMEHATh METOJHYECKHE OCHOBbI IIPOEKTHPOBAHMS, BBINOJIHCHUS
[OJIEBLIX M JIaBopaTOpHBIX OHONIOrHYeCKUX, IKONOrHYCCKIX MCCIIEJOBaHIH, HCMOJB30BaTh
COBPEMEHHYIO ~ anmapaTtypy H. BBLIUMCIIATEIEHBIC — KOMIUICKCEL (B COOTBETCTBHH C
HanpaBJeHHOCTBIO (npodhrniem) mpOrpaMMbl MarucTparypbl) :

MHAnKATOPBI KOMIIETEHIHIL!

IK-3.1 HMcronp3yeT MeTo/J(bl HAyYHOrO OKCICPHMEHTa B naboparopusx, MOJEBLIX H
IIPOMBIIIICHHBIX YCIOBHAX.

IK-3.2 [TpuMensieT CHCTEMHBIH MOJXOA TIpH GopMyIHpOBKe 3amady  HCCICAOBAHHMA
ouochepHbIX POLECCOB.

[K-3.3 Ucronbs3yeT COBPEMEHHYIO anmaparypy H BbITHCIHTCILHEIC KOMILIEKCEI B CBOCH
npoecCHOHANBHOM JAeATEILHOCTH

3AJAHUSA 3AKPBITOI'O TUITA

JagaHusl KOMOHHHPOBAHHOIO THNA € BBLIOOPOM O/IHOI0 BEPHOI0 0TBETA U3 npeaI0KeHHbIX
BAPHAHTOB

[TK-3.1 Mcronb3yeT MeTO/bl Hay4HOro IKCIepHMEHTa B 1abopaTopUsiX, TTOJIEBBIX
¥ IIPOMBIIIIIEHHBIX YCTOBHAX.

Japanue 1.
Kakoe o6opydosanue RpuMensiom O1s NOLyHeHus buoeasa?
1. Amnaspocrar;
2. MerTaHTEHKH;
3. buopuibTpbl;
4. AdpPOTEHKH,
5. Ammindukaropsi
Ortser: 2.

3ajanue 2.
['0e ykazeigaiom c6e0eHs 0 ceoiicmeax npooyyenma?
B anHOTallMK K [Ipenapary;
B nmacnopre;
B akTe 0 NPoBENEHHON Ne3UH(EKIHH;
B npoToKoJe UCCiel0Baus.
Ortser: 2

Jajanue 3.
Cronbko cmaouil eloensiom 6 anaspodnom npoyecce buomemanozenesa?

1. ge;
2. Yetnipe;
3. Tpu;
4. Ilate.
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Orser: 2.

3ajanus KOMﬁHHHpOBaHHOFO THIIA € BblﬁOpOM HECKOJIBKHX BEPHLIX 0TBETOB H3
NpeaIoKReHHbIX BapHAHTOB

3anaumne 4.
-Kaxkue haxmopbvl 61us1ont Ha 66t60D MEMOO0E OYUCHIKH CIIOUHBIX QOO P~~~ = oesoe o
. Bup 3arpasHenwuii;
HeobxouMas cTereHb O4UCTKY;
Pacxo/1 CTOYHBIX BOJT; '
TpeOyemble MaTepHaILHBIE H SHEPreTHUECKHE PECYPCBL;
VPOBCHB 3arps3HEHHOCTH BOJIBL;
6. KonuyecTBO TANbIX U JIOKIEBLIX BOJT
Otsert: 12345.

SRS

Jajianue 5.

Kaxue Memoost UChONb3VIOMCSL APU OYUCTIKE NPOUZEO0CTEEHHbIX CIOYHBLX 6007
1. Mexanuueckue;
2. XHMHYECKHE,
3. OU3NKO-XUMHUYECKUE;

4. buonoruueckue;

Orger: 1234,

3aanns 3aKPHLITOro THIA HA YCTAHOBJIEHUE COOTBETCTBHS
3amanue 6.
Vemanosume coomeememeue Mevcoy Memooamu cmabunusayuu 0Caokos CmoHbX 600
U UX yerasimu.

MeTo/abl cTA0HIN3ATNH Hean
A | JlobGaBiieHue crnieliMaIbHBIX pearcHToB 1 ZIOBEJICHHE OCAAIKOB CTOHHBIX BOJL /10 OCTATOUHOH
p prnaxkuoctu 20-30%.
VIUIOTHEHHE ¥ 4YacTHYHOE  00e3BOKHMBaHHUE,
b | BeicyminBanye B IOTOYHBIX OCYIIHTEIAX 2
OT)KMMaHue 1t 00€3BOKUBAHUS
B Hcnonb3oBaHue  HWJIOYIUIOTHHTENeH W | , | IPHOCTAHOBIIEHHE eaTelIbHOCTH
5
neHTpudyr MHKPOOPIaHU3MOB U CI'YIIEHHEC OCAJIKOB

ZanuiunTe B TabUIy BLIOpanHbIe W QPhI 110/ COOTBETCTBYIOIMMHA OyKBaMH.
A b B

Oteet: A3B1B2.

Japanue 7.
Vemanosume coomeememaue medcdy crocobamu u pesyibmamamu obezzapaicusaniis
0CUOKOG CMOYHBLY 800

Pe3yabTaThl 00€33apaKHBAHU 0CA/IKOB

Crioco0b1 00e33apakHBaAHHA
CTOYHBIX BOJ

KomnocTtupoBanue pH HATHYHH B OCAJKaX TOKCHYHBIX KOMIIOHEHTOB H
A 1 | OTCyTCTBMM  JAPYIHX  SKOJIOTHYHBIX  CIOCOOOB
H30JISILUH
AnaspobHoe  cOpaxuBaHue B 5 | mosyHenne KOMIIOCTA JUISl TEXHUYECKOH U
METaHTEeHKaxX OUOJIOTHYECKOH PEeKYJIbTHBALIMH 3€MEIIb
B | OxuciaurenbHbli NHPOIH3 3 | nonyuenne Oworaza u 1ulaMa Juis  ynoOpeHus B
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CEeNILCKOM XO03SHCTBE

3axopoHeHue (B TpaHiesx, Ha
IIOJINTOHAX )

4

[pH BBICOKOTEMIIEPATYPHOM Harpesatui 6e3 jocTyna
KHACIIOPO/1a, 06pasyeTcs TBEPABIH yIIepOAHCThIi
0CTaTOK (KOKC) M CMECh r'a30B.

3anuiuTe BLIGPAHHbIE MPBI IO COOTBETCTBYIONMMHU OyKBaMu:

A

b

KR L P A b

Otset: A2B3B4I'1.

Jaganne 8.

Vemanogume coomeememeue Mecoy npoyeccamii 6 anaspostibix GuoGuibmpax u ux
suauenuem Ot OYUCMKU CITNOYHbIX 600

3Hauenue Ilpouecchl B 0HOPUIBTPAX
A | IlpenorBpaiienne 1 | SIBnAroTCs MyCTOTHI B MaTepHAaJIe [Uisl 3arpy3KH
KaHanmoo0Opa30BaHUs B 3arpy3Ke anaspoOHBIX OHOPUIBTPOB
ana’poOHBIX OHOPHUIETPOB
Bromaccoit anaspobHoro 2 |Ilpu paBHOMEPHOM paclipefie/ieHue MoJaBacMon CTOUYHOM
AKTHBHOTO MJ1a SIBJISIIOTCS BOJIBI IO CEUEHHIO anmapara
CriocoOHOCTEIO sagepskuBaTh| 3 |IIpH  HCIONB30BAHMM B HIDKHEH 4acTH ouoduInTpa
(r1oKyJ1bl DHOMACCHI BEpPTHKAJILHO OPHEHTHPOBAHHOH 3arpy3ku (B BHIE TpyO
' WIM TUIOCKHX DJIEMEHTOB), & B BEPXHCH — 3aCBHITHOTO
3arpy30uHOro Matepraia (U3 roQpMpPOBALHBIX KOJIEL)
Pe3ko  yMeHblIAeTCsl BepOsTHOCTH| 4 | DIIOKYJIBL dopMupyrolHecs NpH aHaspOOHOH OUMCTKE
3anJIMBAHHSA B aHa’poOHOM CTOYHOI BOJLI H OMOIUIEHKA HA OBEPXHOCTH 3arpy3Ku.
GuoduisTpe

3anuiuyTe BEIOPAaHHBIE LH(PBI 1101 COOTBETCTBYOIMMU OyKBAMH:

A

b

B I

OteeT; A2b4B1173.

3amanue 9.

Vemanosume coomaememeue Mexcoy npoyeccamil OUUCmKU CMOoY1biX 600 6 anasapoiHLIX
Buopeakmopax ¢ HUCX00AUUM U GOCXOOSUUM NOMOKOM JICUOKOCIIU

AKHIKOCTH

BHO[)E?!KTO[) ¢ BOCXOOSINIHM IMOTOKOM

BHOpBaKTOp ¢ HHCXOASMIIHUM MOTOKOM KHAKOCTH

BEpPXHEH

bBuopeakTop HE HMMEET 3arpy3KH.
['panynipoBaHHbIH  AKTHBHBIN
A |ynepxupaeTcs 3a cueT BCTPOeHHOro B| 1 | 4acTh amnnapara M HHCXOIALIMM  IOTOKOM
4acTH
ra30MI00TAEIHTEIbHOTO YCTPOHCTRA.

HII

CrouHas BOJa IIOJAETCS B BEPXHIOK

[IPOXOUT Hepe3 CIIoH 3arpy304HOro MaTepuaa.

cyab(harpeyKTOPbL

B crnoutaHHOM — (QOPMHPOBAHUM

rpaHyll MeTaHOreHHOro OuOleHO3a [Ipou3BOUTEILHOCTL OHOpEaKTOpa HAXOIMTCS

[ |Y4acTBYIOT HHTHATEIC OakTepuu poza 5 | B NPAMO# [PONIOPIHOHAIBHON 3aBHCHMOCTH OT
Methanothrix, KHCJIOTOT€HBL, yJIeJIbHOM [IOBEPXHOCTH 3arpy304HOro
cHHTPO(DLI, METaHOT€HEI, MaTepHall.

B | Crounasg BoIa BBOJUTCA

CHM3Y

3 | Haubonee spdheKTHBHBI NPH OYHCTKE CHIILHO
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uepes

YCTPOHCTBA W [POXOJIHT

pacrpe/euTebHBIC
BBEPX

yepe3 CJIOH Ipany/MpoOBAHHOTO HIa

Ha JIHE peaKTopa.

3arpsI3HEHHBIX CTOYHBIX BOJL (XTTK 6onee 5-10
/) ¢ BBICOKHM COJEPXKAHHEM B3BELICHHBIX
BEIICCTB.

Jinsa > PekTUBHOH OYHCTKH HYIKHO

yJlalieHue  B3BCIICHHBIX  BCIICCTB,
orpesieNéHHasg - CTeleHb - KHCI0ro-
cOpakuBaHus, orpaHuieHus,

CBA3AHHBIC C BpeMeH@M Hpe6bIBaHHH

‘CTOYHOMN BOJILI B anrapare.

MeTaHoBBIH OHOIIEHO3 COCPE/IOTOYEH IUIaBHbIM
obpazoM B Guoruienke, (opmupyromenes Ha
- HOBEPXHOCTH ~3arpy3ku.- - Jlis- -3aKpetlicHis
METAHOBBIX Oakrepuil B OHOINJICHKE OUCHb
BAXKHBL aJIrC3NOHHbIE CBOMCTBA MaTepﬂaﬂa ;
3arpy3KH.

BarmuTe B TabJIHILY Bbl6paHHbIe um})pm 1OJl COOTRETCT By}omumn 6y1<BdMH

A b

B I

OteeTr; A2B4B11°3

Zapanue 10.

Vemanogume  coomgememeue  Medcoy CYWHocmslo  npoyeccos APOUCXO0AWUX  NPU
aspobHbLY U aHAZPOOHBLY OUONO2ZULECKUX MEmMoOax OHUCMKU CIOYHbIX 600

AdpoGHbIe POLECChI

AHa3po0HbIE IPOIECChI

A | Bonbmoit  npupoct  OGuomaccel | 1 |brorenos  BBIACPKHUBACT MpeKpalienye  mojia4u
aKTUBHOrO Mia — obpazyercs 1,0- MUTAHKA B TeYCHHE MeCcsLa
1.5 KI' Ha 1 KT M YIOBJIETBOPUTEIBHO (PYHKIMOHHPYET B yCJIOBUAX
JIECTPYKTHPOBAHHBIX HEPABHOMEPHOI'O MOCTYILICHNS CTOYHbIX BOJL
sarpsanenni (o BITK). Ocajox
CTOUHBIX BOJI HE CTaOHJIEH.

b |Vnansercs oprammueckuit N wm| 2 |Manpri —npupoct fuomMaccel  aKTHBHOIO — HJIA.
obGecricunBaerca HUTpUpUKaALHKS, a O6pasyercs  0,1-02 xr wuma Ha 1 xr
JUts yJIJICHHS ¢ocdopa JIECTPYKTHPOBAHHBIX sarpssnenuit (o BIIK).
HEOOX0/IMMO coueTaHue OcajloK CTOUHBIX BOJL Ooiee cTabuIeH.
anaspoOHOM M adpoOHON CTa/NHU
OUMCTKH. IIponecc BCeraa
juMuTApOBaH  KonudecTBoM O,
yToO HE T03BOJIACT O0ECreunTh
YIOBJIETBOPUTEILHOE  OKHCIEHHE
TPYAHOOKHCIISE-MbBIX
KCeHOOHOTHKOB H
BLICOKOKOHIIEHTPUPOBAHHBIX 10
OpraHMYecKHM M OHOTCHHBIM
BEILIECTBAM CTOYHBIX BOJ

B |Buoueno3 mioxo BbUiepKHBAeT| 3 |B caMOCTOATEIbHOM TIPOLECCe HE yIalseTes asoT- 1
TIpeKpalicHHe I10Ja4u THTaHHA, dochopoconepxanias OpraHuka. Buolienos
yyBCTBUTEJIGH K TOJIOJI@AHHIO H pasnaraer CJIOKHBIE KCEHOOMOTHKH,
HEPaBHOMEPHOMY XJI0POPraHHYECKHE COCIMHEHHU, an(aTHIECKNe

IMPUTOKY CTOYHBIX BOM.

rHAPOKApOOHATHL, TUTHHUH, (eHOoI, CepOCOoepIKalIIC
COEIMHEHHS U IIp.

SamuiyTe BEIOpaHHbIE IH(PBI 101 COOTBETCTBYIONMMH OYKBaMA:

A b

B I'

OTset: A3B3B1.
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3anannna 3AKPbITOr0 THINA HA YCTAHOBJICHHE nocJjie0oBaTe/JIbHOCTH

[1K-3.2 [TpuMeHsieT CHCTEMHbIH NOAX0 PH (POPMYJIHPOBKE 3a/1a4 HCCIE/I0BAHM
BuocdepubIX MTPOIIECCOB.

3aganne 11,
llocmassme - 6 - NPAGUILHOU-—NOCACA0BAMENLHOCMU --2NARBL--OYUCIKU- - CINOYHBIX - 600
OUOMEXHONOUYECKUX NPOUZBOOCING!
1. buonorunyeckas ounMcTKa

2. BropuuHoe 0TCTauBaHHE
3. MexaHuyeckas OuMCTKa
4. OO6e3BoHUBaHUE OCaIKa
5. O6e33apaxuBaHHe OYMIIEHHON BOIBI

6. IlepBuuHoe oTCTaMBaHUE
Otget: 361254,

3aganue 12,
locmagbne 6 nPasunbHOL NOCAEO0BAMENLHOCIY CMAOULL OYUCIMKU NPOU3BOICHIGEHHBIX
CMOYHBIX 600, HE GKAIOYAIOUfUE OUON02UYECKUE MeMOObL:
1. OtieneHue XJIONBLEBUIHBIX IPHMECEH OT BOJBI OTCTAMBAHUEM H (DHIIBTPOBAHHEM.,
2. IlpuroroBienue M JIO3HPOBAHHE PEATCHTOB;
3. CwmenMBaHue peareHTOB C BOJIOH;
4. XnonpeoOpazoBanne (KOaryJsius)
OTser: 2341.

3ajanme 13,
Hocmagome 6 npasuibioil NOCIEOBAMENLHOCIY MEXAHUYECKUE CROCOObL NOO2OMOGKU
NPOMBLUIEHHBIX OMX0006 Ol OanbHetiuel nepepadomKu.
1. M3Menbuanue — paspesadue, J(poOieHue, IOMOJI, HCTHPAHHE
2. OforauieHue Mmo3BoJseT OTAEINTh 3HAUUTEIBHYIO YaCTh I1YCTOM MOPOJBI H
npumecei
3. TlpeccoBanune uIIH UCMOJB30BAHHE CBA3YIOMIMX KOMITOHEHTOB
4. PasjesieHue 4acTHIL OTXO/IOB MO (PPAKIMAM
5. Crymenue u 00e3BOKHBAHHE OCATKOB (ILLIaMOB)
Otser: 13425,

3apannce 14,
[Tocmassme 6 nPAGUILHOL NOCIEOOBAMENLHOCHY NOO20MOBUMEIbHBLE OREpayUL Nepeo
colcuaniem nPOMbIULIEHHLIE OMX0008.! '
1. I'omorenusamus
2. Jleruaparanus
3. JlpoGiienue
Otset: 321

3apanne 15.
Ilocmasvme 6 npaguIbHOLU NOCIEOOBAMENLHOCIU IMAnbL 00e33apPadiCUGanUsL CNOYHbIX
600 6 duounrbmpax:

1. OwmepreeBiuas u orTpaboTaBilas OHOIUIEHKA CMBIBAETCs MPOTEKAOIEH CTOYHOM
BO/IOH M BBIHOCHUTCS M3 Tesa OMOQHIBTPA.

2. llpoxonast yepe3 3arpy304HBIH MaTepHall, 3arpsA3HCHHAsg BOAA OCTAB/IET Ha HEM
HEpaCcTBOPEHHBIE MPHUMECH, a TaK)Ke KOJUIOMJHBIE M PACTBOPEHHBIE OPraHMYECKHe
BCIIICCTBA.
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3. MHKpOOpraHu3Mbl OMOIUIEHKH OKMCIISIOT OPraHHYECKHE BENIECTBA, YBEIHYHBACTCH
Macca akTHBHOl OHOIUICHKH B Tese GHILTpa.
4. 3arpssuenus copOUpyIOTCs OHOIIEHKOH, MOKPbIBAIOIICH MOBEPXHOCTD 3arpy304HOIO

Ma'repuana.
Otper: 2431.
3AIAHUE OTKPBITOIO-THIIA- - oo =

[IK-3.3  Hcnonb3yeT COBPEMEHHYIO. aniiapaTypy M BHIMUCIIHTE/ILHBIC KOMILIEKCHI B
cBOeH npoecCHOHANBHON AEATENBHOCTH : - o :

3amanue 16.

B uénm cocmoum yenv u CyHoCmb KOMROCMUPOSAHUA?

OrBer: 2TO TEeXHOJOrus nepepaboTKH OTXOHOB, OCHOBaHHAs HAa HX CCTECTBEHHOM
6MOPA3NOKEHNN UK Ha adpOOHON GHONOrHYEcKol TpaHC(OpMALUH OPraHuYCCKOro BELIECTBA
COOOIIECTBOM MHKPOOPranu3MoB. KoMnoctHpoBanue mpoBOJsT B KOHTPOIUPYEMbIX yCIIOBHIIX,
KOTOPBIE YCKOPSIOT pa3jioyKeHHUe.

3ananne 17.

Oxapaxkmepusyiime —nousmue Mukpobuodezpadayus. noue? Ilpu  Karux  ycioGusx
GO3MODICHO NPOMEKANUE IMO20 npoyecca?

OtBer: 5TO  JCCTPYKIHMsS OPraHAYECKHX —BEIIECTB OMPEACICHHLIMA — KyJIbTYpaMH
MHKPOOPraHH3MOB, BHECEHHBIMH B IpyHT. llpouecc GHOpas/ioimKeHus MPOTEKAET C 3aMETHOM
CKOPOCTBIO TIPH ONTHMAIBHOM TEMITEPAType W BIAXKHOCTH.

3ajpanue 18.

I[Tepeuuciume omxodel, nodgepaaeMuie YMuruzayuu u 00e33apadiciusanuio ¢ ROMowbIo
KOMROCMUposanus?

OTBeT: aKTHBHBIA W1 M OCAJKH OYMCTHBIX COOpY:KeHHH, HaBo3, nomer, TKO mocne ux
pE/IBAPUTENILHON COPTHPOBKH, IS OUMCTKM TNOYB M JPYTHX MaTepHasioB, 3arpsi3HCHHBIX
He()ThIO, TECTHLHAAMH, ITOJHIMKIMYECKMMH apOMaTHYECKHMHU  YIJIEBOIOPOAAMH (TIAY),
nosmxyiopupoBanHbiMu Oupenmnamu (I1Xb) u npyriMu opraHM4eCKHMH TOJUIIOTAHTAMH.

3amanue 19,

B kaxom pedepaivbiom 3aKone chOPMYIUPOGANbLL NPAGUIA O  20CYOUPCMEEHHOM
kaoacmpe omxo0os (I'KO)? Umo ssisemces 0cHoeoil kaoacmpa onxo0os?

OtBer: (enepanbubiii 3akon Ne§9-®3. Ocnooii kKajacTpa sBjiseTcs OaHK J@HHBIX 00
OTX0/aX M O TEXHOJOTHSX MX MCIOJB30BaHHS M 00€3BPEKMBAHMA, KOTOPBIA IMOCTOSHHO
OTIOJTHSIETCSI.

Japanne 20.

C kaxoil yeavlo 6 GUOMEXHONO2UYECKOM NPOU3BOOCHIGe NPUMEHsIOM omcmausanue?
Obvsicnume cyugnochs npoyeccd.

Oreer: Julss pasaeieHus Jkujakoctd M Ouomaccel. OTcramBaHHe — pas/ic/ieHHe IO
JefCTBHEM IPAaBHTALIAOHHBIX CHII (MACTO UCTIOIB3YIOT NPH OUUCTKE CTOYHBIX BOJL).

ITK-4 crnocobeH reHeprupoBaTh HOBBIC HJICH H METOMYECKHE PCILICHUs
WMHuKkaTopb! KOMIIETCHITHIA:

[TK-4.11IpuMenseT 3HaHUs O COBPEMEHHBIX TEHIEHIMAX PhIHKA TOBAPOB U YCIIYT.
[1K-4.21IpuMensieT MeT0)(bl TEHEPALlMK HOBBIX MJIeH HHIHBHIYaIbHO H B KOJUICKTHBE
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T1K-4.3Wcnonp3yer NPHHIMIL CO3J[@HAS M BHEAPCHHS WHHOBALMOHHBIX HICH B OusHec-
npotiecce.

3AJAHUS 3AKPBITOI'O THITA
3agaHnsi KOMOMHHPOBAHHOIO THIIA ¢ BLIOOPOM HECKOJILKHX BEPHBIX 0TBETOB H3
Npe/I0:KeHHbIX BADHAHTOB

[TK-4.1 [TpumeHsieT 3HAHUs O COBPEMEHHBIX TCH/(CHIMAX PBIHKA TOBAPOB U yCIIYT.

3amanne 1.
Buibepume gudel 0mxo008 no azpepamHoMy cocmomzmo g

1. Ta3oo0pa3Hbie
2. Kunkue

3. TIlpuieruaHble

4. Trepable

5. KpowkoBuaneie
Otser: 1234,
Jaganue 2.

Kakue xapaxmepucmuxu omxo0os ekniouaem PKKO?
B0o3MOKHBIE BAPHAHTEI XPAHEHH A

Bo3M0OKHBIE TYTH YTHIH3AIHH

OTpacJib MPOM3BOACTBA — HCTOYHUK [IPOUCXOXKIEHHS
Crenenb OMACHOCTH JUIS 9KOJIOTHH

DopMy (QpakiMH U ero arperaTHoe COCTOSHIE

. XHMMYECKYIO CTPYKTYPY ChIPbs U €r0 HCTOYHUK
OTBC] 3456.

oUW =

Jaganus KOMGHHHPOB&HHOFO THIIA € BbIﬁOpOM O/IHOT'0 BEPHOI'0 0TBETA H3
NnpeaoKeHHbIX BADHAHTOB

3apanue 3.
Memodwul cmepunuzayuu Guopeakmopos

1. T'amma obiryuenue;

2. TepMuyecKuii HIH XUMHYECKHIA;

3. VYnerpaduibTparmys;

4. Tlactepusanus UK KAIAYCHHE]

5. BHOXMMHMUECKHIT HIH MHKPOOHOIOTHYECKUH.
(rpet: 2.

3ananue 4.

K 6uopeaxmopanm ¢ nHeeMamu4eckuM nepemeiiusanem omHocames?

1. BuopeakTOphl ¢ MEXaHUUYECKHM IICPEMENINBACM

2. BuopeakTophl ¢ NHPKYJISIMOHHBIM (THAPOJMHAMHIECKHM) TICPeMEIIMBAHHCM
3. Dpnudrabie

4. bBapOotaxHbie.

Otger: 4.

Jaganue 5.

B kaxoii haze pocma npodyyelma cunmesupyemcs Hauboibuiee KOU4ecmeo nepeutioLx
memaboaumog?

1. Jlar-¢as3se;
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2. DkcnoHeHIMANLHON (ase;

3. dasze OTMHPAHHA,
4. CrauuoHapHo# (ase;

Qraer: 2
3aganus 3aKPLITOr0 THIIA HA YCTAHOBJIEHHE COOTBETCTBHH
IK-4.2 [TpuMeHsier METO/BI I'eHepalii  HOBBIX Wiei WHIMBUAYAIIBHO W B
KOJIEKTHBE
3ajanue 6. _ : _
Vemanogume ~ coomaememeue — Medcoy - pazmepom - u yenegblM  HA3HAYCHUCM
buopeakmopos.
5 oy
O6nimy (pasmepy) LlesieBoe HAZHAYEHHE

OIBITHO-TIPOMBIIUICHHBIE  (TTHJIOTHBIE)

A (100-10 000 11); 1 | MozenipoBaH#e IIPOMBILIIEHHOTO Hpoliecca
B | JlaGopatopssie (0,5-100 m); 2 | TIpoMBIILIEHHBIE IIPOLIECCHI
B | Mpossmmsentsie (10 000-100 000 ). 3 [lepBuyHas 0TpaboOTKa OHOTEXHOJOTHIECKUX

TIPOLIECCOB

3anuinTe B TabIMIy BLIOpaHHbIE 1M QPBI N0JI COOTBCTCTRYIOMNMH OyKBamH.

-

A

B

Orset: A1B3B2.

3apanue 7.
Vemanogume coomeencmeue Meicoy GUOamMu 1 mexnono2usmu KoMnocnuposanus
Buiabl KOMIIOCTHPOBAHUSA TeXHOJ0rHH KOMIIOCTHPOBAHMS
A [ToseBoe KOMIIOCTHPOBAHHE MOOHJILHBIH PEakTOp Ul KOMIIOCTHPOBAHHUA JUI
nepepaboTKH MAJIBLIX 00HEMOB OPraHHYECKHX OTXOLO0B
MobOunbHoe B yCTaHOBKaX (anmnaparax), B TOM 1HCIe, C
b | koMIocTHpOBaHHe MCITOJIb30BAHAEM MEXaHH3HPOBAHHBIX MPOLCCCOB HA
MycoporepepadbaThIBAIOIIHX 3aBO/1aX
3aKphITOe KOMIIOCTHPOBAHUE OTKPBITOE KOMIIOCTHPOBAHUE B a9PHPYEMOH
B HEToJBIKHOM Kyde — B Oyprax, rpsjaax, Ky4ax,
mrabensx (OypToBo€)

3anuimTe BEIOpaHHble LHQPBI 10/ COOTBETCTBYOHIMMH OyKBaMH:

A b

B I il

e

Otret: A3B1B2.

Jaganue 8.

Vemanogume COOMEEMCMEUe MeNCOY. PENCUMOM padompl U CYUHOCMBIO RPOYECCOs,
npoUCX00syUX 6 Ouopeakmopax :

Pexxnm padoThl

CymHocTb npoueccon

A

ITeproIHUecKOro JeHCTBHIA

paBoTaIOT HENPEPHIBHO C MOCTOAHHOH CKOPOCTLIO
TIO/1a4H ChIPhsi H OTBOJIA [IEJIEBOTO MTPOAYKTA.

[loyHenpepeIBHOTO ACHCTBUA

CHIPbE TOCTYNAET HENPEPLIBHO MM TOPLHAMH, 4
TPOAYKTHI PEAKIMU BBIPYIKALOTCSA TIECPHOAHHUCCKH

[ w

HenpepsIBHOTO ACHCTBUA

€JIMHOBPEMCHHO 3arpy»KaroT HCXOIHbBIC KOMITOHCHTBI,
3aTeM TIOJYUCHHYIO CMCCh BBITPYKaIOT “
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JanuuuTe BHIGPAHHBIC LH(PHI O COOTBETCTBYIOMMME OyKBaMH:

A

b

B |

Otser: A3B1B2.

Japanue 9.

© oo Vemanoeume coomeememasie .'-‘Hé.?f(‘()y'}I’.'HML‘[CTG'CKII?VIUZPZGH?O’()Zﬂ"il[ OYUCTIKICMOYHBIX 600 U

Yenvlo OHUCMKU

Lleab O4HCTKH

XUMHYECKHE MeTO/AbI OUYHCTKH

A | Heirpanusauus

[IpuMeHsieTes, KOTJa B BOJIE COJEPIKATCs JICIKO
BOCCTAHABIINBACMBIE  BEIECTRA: - COCTHHEHHSI
PTYyTH, Xpoma, Mblmbika. B Kadecrse
BOCCTAHOBHTEIEH HCIIONB3YIOT CY/Ib(HT Kesesa,
PHAPOCY/IB(UT HATPHSI, CCPOBOJIOPOJL, AKTHBHLIH
YroJib, IMOKCHJL CePbI H JAPYTHE.

b | Oxucnenne

WUcnionp3yercst JUIst W3BJICUEHUs PACTBOPHMbIX
TOKCHYHBIX TMpuMecei. B ouuiaeMyio BOJY
BBOJAT  Kakoe-THOO  BellecTBO  (peareuT),
KOTOpbHI BCTynas B XHMHYECKYIO PEAKUHIO C
3arpA3HEHUSIMH, CIHOCOOCTBYET HEHTpalu3auru
CB pH=7, a Takyke NpeBPalIEHHIO 3arps3HEHHH
B O€3BpPEIHBIE HEPACTBOPHMBIC COC/IMHCHHS.

B | BoccranoBieHue

[IpumensieTcs 115 00€3BPEKNBAHHUS]
[IPOM3BOJICTBEHHBIX CB, CoJIepIKalX
TOKCHUHBIE MpUMECH (LHaHH)Ibl, KOMIUICKCIDBIC
[MaHW/A6l MEI¥ W IIMHKa) WM COCJHMHEHH,
KOTOpbIE HEleaecoo0pasHo H3BJICKATh, & TAKKE
oummate w3 CB gpyrumum wmerozamu (HaS,
cyne(uasl). XJ0pHpoOBaHUE, 030HHPOBAHKE)
HCIIOJIB3YETCs JUlsl 00€33apaKMBaHusi FTOPOJCKHX
CB niepe/t BLITYCKOM MX B BOJIOEM H IPHPO/HBIX
CB — B cucTeMe BOJIOMOATOTOBKH.

PearenTHnle METOJIbI  BBIACJICHHA
3arpsA3HAIONINX BCIICCTB

Ocymectssior juis npusejaenus pH CB k 6,5-
8,5, TO €cThb K peaKlud Cpejibl, ONn3KoH K
HeliTpansHoit. Heittpannzosats HyxHo CB ¢ pH
MeHee 6,5, TO eCTh HMEIOIIHE KHCIYI0 PCaKluio
cpensl, U Gosiee 8,5 — MMCIOIHX IICIOYHYIO
PEeaKIHIO CPE/Ibl.

DJIEKTPOXUMHYECKHE METO/IbI
OYMCTKH Ipon3BocTBeHHBIX CB

OcHOBaHBI Ha 3JIEKTPOJIH3E MPOHU3BOJICTBECHHBIX
CB. MeTonpl BKIIOYAIOT TAKKE JIEKTPOHAIINS,
EKTPOKOATYJIALIHIO, EKTPOPIOTALIHIO,
IEKTPOXJIOPHPOBAHHE

3ammmuTe B TaGIAIYy BHIGpAHHBIE IU(PEI IO COOTBETCTBYIOLIMMH OyKBAMU.

A b

B I: e ]

Otset: A4B3B1I"2]15.

Jagauune 10.

Yemanosume coomeemcemeue Meafcdy OUONOSUHECKUMU MemoOamMu O4UCMKU CMOYHbIX

600 1 CYUHOCMBIO NPOUCXOOAUUX NPOYECCOB
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Buojornyeckie MeToAbLI 04HCTKH CymuocTs npoieccon
CTOYHBIX BOJ1

A | bronpyasl ¢ Bbicieil Bozwoi | 1 |B aTHX TIpyJax 1o OIpEJIEIIEHHOH CXeME BBICAKMBAIOT
p‘dCTHTeﬂb]-IOCTbFO Takue BOJIHbIE KYJIBTYPBI, KakKk KaMmblll, TpPOCTHHK,

poros, BO}leIﬁ THAILMHT, TEJ0PE3 U JIP.

b | Buonoruueckue mpyibl 2 |B TakuX mpyzax MpoMCXOANT aHaspOOHOE PassIOmKEHHC

sarpsasHeHnil - B - - [PHIOHHBIX — CJIOAX; — OKHCIICHUE
PACTBOPEHHBIX OPTaHHYCCKUX BEILCCTE B cpeniHel 3oHe
M Pa3BUTHE BOJOPOCIICH Y MOBEPXHOCTH. ; ;

B | OxucnurenbHbIe 6H0npyj;u;1 (¢ |3 |Mx pacnosaraioT Ha c1a00(UILTPYIONMX TPYHTAX.
eCTECTBEHHOM asparyeit). | |?10 komoaust ray6unoi 0,5-1,0 M ¢ €CTECTBEHHOM

aspanie u JI0 3,0-4,5 M — IIpH HCKYCCTBEHHOM.
JI0/KHBI OBITH BBITSHYTBI 110 X0y ABUIKEHHUS BOJBI.

RaruimTe BLIOpaHHble LA PBI 10/ COOTBETCTBYOTIHMH OyKBaMH:

A b B

Oteet: A1B3B2.

[TK-4.3

Japanus 3aKPBLITOr0 THIIA HA yCcTaHOBJIEHHE no¢JieAoBaTeJIbHOCTH

HC]‘[OJ’[b?,yCT [IPUHLHUITBI CO3/1aHHA U BHCIPCHHI UHHOBAIIHOHHBIX uaei B

OuzHec-nponecce.

Jamaune 11.
Vemanosume  npasuiviylo  nocied08amelbHOCb ¢az pocma npodyyenmd  npu
2NVOUHHOM KYTLIMUGUPOSAHUU?

1.

WUcexommas paza (mar-dasza WM HHYKIHOHHbIH IEPHOL).

2. Craiponapnas (asa pocra, WIM MaKCHMyMa, Ha TPOTHKCHAR KOTOPOH
YHCIIEHHOCTL MUKPOOHOI MOMYJISIHH HEe YBEIMYHBACTCS.

3. ®dasza gorapu(pMHUUECKOro (or-pasa) uin SKCIHOHEHIHATBHOTO (nokazarejbHOr0)
pocTa.

4. Maza oTMuUpanus MUKpOOHOH noOmy/ s, [IpuuvHamn oTMHPaHHs MUKpPOOHOH
MONYJISIMM  SIBJISIOTCS MCTOIEHHE CPEelibl ¥ HAKOIUICHHE B Heil  60MbIIoro
KOJIMUECTBA TOKCHUHBIX MPOIAYKTOB MeTabosn3Ma.

Otset: 1324.

Jaganue 12,
Vemanosume npaguibiyio noCIe006amebHOCHb PA3GUMUSL 6Mpohurayuu 6000eMos

l.

2.

3.

B pesynbrare MaccoBOr0 PasBHTHS IIAHKTOHHBIX BojIOpOCIEil Boza rpuobpeTaet
OKpacKy (CHHE-3eJIEHYIO, 3€JIeHYI0, KpacHyro, Oypo-XKENTYI0) B 3aBUCHUMOCTH OT
MUTMEHTAIMK BO30yiuTENEH

Boja oforaiaercs KHCJIOPOJIOM, YBEJIHYHBACTCH UHCIICHHOCTH H Oduomacca
reTepoTpodon

[Ipu oGoraimeHnH BOJAbI OMOreHHBIMH  ODJICMCHTaMH, 0COOEHHO a30TOM MU
docopom Bo3pacTaeT MepBUYHAS HPOJYKIHMsS ~OPraHuecKoro  BEILCCTBA
Gnarogaps MHTeHCH(UKaUMH (OTOCHHTE3a BOJAOPOCIEH M BBRICIINX BOHBIX
pacTeHHH. _

OpranuvecKoro BeEUIECTBA obpasyercst Gosipllle, 4€M €ro MOTYT PasjiokuTh
MHKPOOPraHu3Mpl.  Hakomienue — OpraHmdeckoro — BeIIECTBA  CTHMYTHPYCET
janbHeifee  BospacTamue  OMoOMacchl  (DUTOILTAHKTOHA, ycyryoasiercs
spTpodQuKanms.
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5. Co BpeMeHem Hacrymaer jaucbajiaHc MeXy HapallMBaHHCM Oromaccel
duTonIaNKTOHA, 00Pa3’OBAHAEM OPraHMYECKOro BEIIECTBA W KOJIHUCCTBOM
KHCJIOpO/a, PacXo/yeMbIM Ha OHOJIOTHYECKYIO JAECTPYKUHMIO H XHMHUCCKOC
OKHCJICHHE OPTaHHYECKOro BEMIeCTBa.

OteeT: 32541.

B RAHHE B85 - it e s SR b i SR
Vemanosume — npaswieHyio  ROCIE006AMENbHOCHb  MEXHONOZUYECKUX  NPOYECcOs,
NPOUCXOOAUX 8 PeaKmope 0Nt NUPOIU3A 0mx0006? - :
1. 3arpyska B BEpPXHIOK) YacTh Peakropa

2. Tluponus ;
3. TlnaBmemue - :
4. Cropanue

5. Cyuxka

Orger: 15243,

3ajganue 14,
Vemanosume npasuUIbLHYIO noCne008amelbHoCHb MEXHONL02UU noNe602o
KOMROCMUPOBAHU OMX0006?
|. Jlus mommepxkaHds oOnTHMaIbHOH t 55-65°C  OpraHu3yloT HCIAPUTEILHOC
OXJIAJKJICHHE C TIOMOILBIO IPHHY/IUTENbHOM adpalun
2. Tlnomaakd Uil KOMIIOCTHPOBAHHS  JIOJUKHBI  ObITh  0OBAOBAHHBLIMH,
BOJIOHENIPOHHIIACMEIMH, ¢ ac(anbTOBBIM WM OCTOHHBIM  TIOKDBITHEM,  C
JAPEHAKHBIMH CUCTEMaMH.
Pa3sMepbl KOMIOCTHBIX Kyd, TPsijl, Tadenei, 6ypToB IO BbICOTE A0JDKHbI OBITh HE
meHee 1,5 M u He Oosiee 3 M
4, CanurapHas 30Ha JJisl MEJKMX JKHJIBIX MAaCCHBOB COCTABIIACT 500 M.
5. YpoBeHb 3ajleraHusi TPYHTOBBIX BOJ HE JIOJLKCH 6bITh BbILE 1-1,5 M, 4TOOBI
KOMIIOCTHPYEMBIE ITPOAYKTBI HE 3arPSI3HSIIN I'PYHTOBBIC BO/IBI.
Orger: 45231.

(U5

3apanmue 15.
Vemanosume  npasuiblylo  nocied06amenbHocms  OUOXUMUYECKUX  NPOYeccos  npu
fuomemanozenese.
1. TlpeBparieHue KUCIOT U CIIMPTOB B ALIETaT, CO», Hy;
2. COpaxkuBaHHe MOHOMEPOB JI0 OPraHHYeCKUX KHUCIIOT, CITUPTOB;
3. 1/3 meranoOpasyionmx OaxrTepuil B NPHPOJE IOJYHaIOT JHEPrHIO B IPOLECCE
OKHCTICHMS BOJOpPO/A,  KOTOpblE  SBISIETCS  JIOHOPOM  DJICKTPOHOB
XemoapToTpodubie MeTaHorensl — 4H; + COy — 2H,0 + CHy

4. 2/3 Merana GpOpMHpPYETCs 3a CUET IIPEBpalleHni anerara (YKCYCHOH KHUCJIOTHI).
Ortsert: 2134,

3AJAHUE OTKPBITOI'O TUIIA

3apanue 16.

Umo o3nauaem nousamue «omxoost Rpou3eo0cmear?

OTBET: MPOJYKTBI, KOTOPbE HE IPOM3BOASTCS HENEHANPABICHHO, a 00pa3syioTes KaK
noGounbie. 1loGounple NPOAYKTHI 00pasyloTCsi Hapsay ¢ OCHOBHBIMH  IPOJYKTaMH
IPOU3BO/ICTBA, HO HE ABJISIOTCA ENBIO IPOU3BOJCTBEHHOIO MpoLecca.

3aganne 17.
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B uém cocmosm nedocmamiu aspobuoti mexnonozuu nepepabomxu omxo0os? Karum
00pa3zoM MOJICHO UCKIIOUUMb MU neodocmamxu? Obocuyiime omeemn.

OTBeT; CYIIECTBEHHBIMH HEI0CTaTKaMH a3pO0HbIX TeXHOJIOrUH, 0co0eHHO pH 00paboTke
KOHIEHTPUPOBAHHBIX CTOYHbIX BOJ, ABISIIOTCA DBHEprosarpaTbhl Ha aspaluio H HpO6J’[CMBI,
cBsizanuple ¢ 00paboTKOM| M yTHIn3aluei DOIBIINX KOJHYCCTB 0Bpasyiomerocsi H3OBLITOUHOTO
wia, JTH HeAOCTATKH BO3MOKHO MCKIIOUATH TIPH MCIOJB30BAHHM aHadpoOHOl repepaboTiu
OTXOZIOB METOJOM -MeTAHOBOTO -cOpaxkuBanus. [Ipi 5ToM He TpeOyetcs 3aTpar SHEpruH Ha
aspalliio, 3HAYMTE]BHO YMEHbIIAeTCs 00beM Ocajika, KpoMe Toro, 00pa3zoBaBLUIMHCA MeTaH
MOYKHO HCIIONB30BATh KaK MCTOYHHK SHEPTHH, B TOM YHCIIE, U IS IIO/UIEPIKaHus Npolecced.

Saganue 18. :

Umo o3nauaem mepmun «peyuriuney u «peceHepayusiy omHocumenso 0opawents ¢
omxooavu?

OTBeT: «PEIHKIMHI» — MOBTOPHOE NMPHMEHEHHE OTXOJI0B 10 NPAMOMY HA3HAYCHHIO;
«pereHepanus» — BO3BpAT OTXOJIOB B IPOU3BOJICTBEHHBIM LMKII TOCTIE COOTBETCTBYIOILEH
MO/ITOTOBKH.

3ananue 19,

Umo o3navaem mepmun «<HOpMamue 00pasosaniis o0mx0008»7?

OTBET: 3TO YCTAHOBJIEHHOE KOJIHYECTBO OTXO/0B KOHKPETHOTO BHIA TPH TPOU3BOJICTEE
eJIMHUILBI TTPOTYKLIHH.

3ananue 20.

Umo o3nauaem ROHSMUE «IUMUM HA PA3MewjeHue 0mxo006y?

OTBET: ATO NMPENEIbHO JOMYCTUMOE KOJIMYECTBO OTXOJ0B KOHKPETHOTO BHAA, KOTOPLIC
paspemiaeTcs pa3Melarh Ha yCTaHOBJICHHBIH CPOK B 00beKTax pasMelieHls OTX0J0B C YUETOM
AKOJIOTHUECKOH 00CTAHOBKH Ha AaHHOH TEPPUTOPHH.

[1K-6 CriocoGen IIaHMpoBaTh CHCTEMY YIPAaBIEHHS OXPaHOH OKpyKaloleH cpejibl Ha
NPEATPUATHAX

HMuauKaTophl KOMIETEHIHMA:

[1K-6.1 Hcnonb3yeT HOPMATHBHBIC TOKYMEHTBI, OIPEIEIAIONINE OpraHu3aluio M TCXHUKY
Ge30macHoCTH paboT

[IK-6.2 Ilpumensier B mpo(ecCHOHANBHOH JEATENbHOCTH COBPEMEHHBIC IMPEJCTABICHIA O
OMOTEXHOJIOTHYECKHX U OHOMEIMLIMHCKHX MTPOU3BOJICTBAX.

[1K-6.3 OcylecTB/seT MPOrHo3HpOBAHAE BIUAHAS ACATEILHOCTH NPEANPHATAA Ha MPUPOIHYIO
Cpeily M NPUMEHEHHE BO3MOXKHEIX TPHPO/I00XPAHHBIX ICHCTBHH

3AJJAHUS 3AKPBITOI'O THITA

Jananusn ICOMGHHH])OBaHHOFO THIIA € BblﬁOPOM HECKOJILKHX BEPHBIX 0TBETOB H3
NnpeAIoKEeHHBIX BADHAHTOB

[TK-6.1 Hcnonab3yer HOPMATHBHBIE JOKYMEHTBI, ONPE/IEIAIOINE OPraHu3aliio 1
TexHHKY Oe3ormacHocTi paboT

3apanue 1. ‘

Ha xaxue 6udbl 0mxod08 cocmassiom nacnopm Onaciocmu omxo0os?
1. B3peiBoonacHble

. [Moxapoonacusie

. C BBICOKOIf peakLiHOHHOH ClTOCOOHOCTBIO

L b
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4, C u3MeHEHHOH XMMHUYECKOH CTPYKTYpOi

5. Conepikaiye Bo30yjiuTeleH HHEKIMOHHBIX DoNe3HEl
6. TokcuuHeie

Orset: 12356

Jaganus KOMOHHHPOBAHHOIO THIA ¢ BIGOPOM 0JHOI0 BEPHOI'0 0TBETA H3 NPEI0KEHHBIX
: e - e BAPHAHTOB-
3aganne 2.

Kakue  nonyuayuu  Mukpoboyenosa  akmuenozo . und . Cuumdiomes HauAyywuM -

UHOUKAMOPAMU €20 COCMOSAHUA '

|. Bakrepun -
2. T'pubsl

3. Tlpocreiiume
4. Yepeu

5. Bupychl
Otser: 1.

Jaganue 3.
Buibepume snemenmbl GuUOMeXHoN02u1ecko2o npoyeccd
1. Buosoruueckuii arent, 6apooTep, GUILTPLI s OYHCTKH BO3/lyXa, KOHICHTPAT;
2. T'oMoreHu3aTop, MEXaHHUECKHE MEIIAJIKH, C IEHTPAILHBIM BaJIOM H JIONACTAMH,
TEMJI000MEHHHK;

3. Mcxo/oe chipbe M MaTepHaibl, moiyGhabpuKaThl, FOTOBBIH IIPOIYKT;
4. Tlpomynent, cyGerpar, anmmaparypa, 1e/ieBOH IPOJIyKT;
5. CybcraHius, CeIpbe, IPOYKIHS, YIIaKOBKa.

OrpeET? 1,

3ajanne 4.
Ha ocnose pabouezo odvema Ouopeaxmopb Kaaccuguyupyiom Ha.:
1. Or1 a0 10; ot 10 0 100; ot 100 go 1000; ot 1000 o 10000 1 cebmIE 10000 m;

2. JlaGoparopHsble, HHJIOTHBIE, TPOMBIIUIEHHbIC,
3. Mauble, cpeiHue, OOJbIIHE;
4. MexaHHuecKoro, MHEBMATHYECKOTO U LUPKYJISIIHOHHOIO NMEPEMCIITHBAHNA;
5. IlocTosiHHOTO M MepeMeHHOro 00heMa
Otger: 2.
Jaganue 5.

Buopeaxmopbl,  co30aiouue  HARPAGIEHHLITL  NOMOK  JICUOKOCTU - N0 SAMKHYNOMY

KOHIYpPY:
bap6oraixHbie
C MexaHM4eCKUM IIEPEMEIHBACM
C NHEBMATHYECKHM TNEPEMEIINBAHAEM
[IMpKYJISIHOHHOrO THIIA

5. Dpau(rHbIe
Otser: 4.

bl

Japanus 3aKPLITOr0 THIIA Ha YCTAHOBJ/IEHHE COOTBETCTBHUA

[1K-6.2 [Ipumenser B HPO(ECCHOHAILHONH  AEATEILHOCTH  COBPEMEHHLIC
npecTaBieHust O GHOTEXHOJIOIHYCCKNX 1 OHOMEIMIMHCKAX TIPOH3BOICTRAX.
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Sapanue 6.

Vemanosume  coomeememaeue M@.’)lCay MmepMunom, UCHOB3YEeMbIM 6 npoyecce

obpawjenus ¢ omxo0aMuU u onpedenenue

TepmuHbl

e

Onpeaenenns

A | Obe3BpexHBaHUE OTXO/I0B 1 [M30/1s1mist OTXOI0B, HE TIOJUTEKAIIHX JajibHe e

YTHJIM3AIHH, B CIICIHAIBHBIX XPAHHIIHILAX B LE/ISX
- rIpeIoTBpailieHH s TIOTA/[aHH s BPE/(HBIX BEIECTB B
OKPYIKAIOLILYIO CPE1y.

b | 3axopoHeHue OTXO/I0B

2 |Mcnonp30Badie 0TX0/10B JUls IIPOU3BOACTRA _
TOBApOB (IPOLYKLIMH), BBITIOHEHIS p'a60T, OKazanus
yeIIyT, BIOTIOUAs TOBTOPHOE TIPUMCHEHHE OTXOJIOB, A
TaKIKe ucnonpzosanne  TKO B KauecTse
B0O300HOBIAEMOTO MCTOYHHKA OHEPIUH [ocJje
H3BJIeYyeHUd W3 HUX II0JEe3HBIX KOMIIOHCHTOB Ha
oOwexTax 00paboTKH.

B | O6paboTka 0TX0J10B

3 | VMeHbIlIeHHE MacChl OTXOI0B, M3MEHEHUE

MX cocTaBa, (PM3MUECKUX M XHMHUYECKHX CBOWCTB
(Bkmowas CKuranpe ¥ (uiam) 00e33apaKUBAHME HA
CIIeIMaIM3UPOBAHHBIX YCTAHOBKAX) B LIC/ISIX CHIDKCHHU
HEeraTMBHOTO BO3JICHCTBMS OTXOJ0B Ha 3/I0POBHEC
YeJI0BEKA ¥ OKPYIKAIOIIYIO Cpejly.

I | YTunuszaius oTx0/10B

4 |JleaTenbHOCT IO cOOpPY, HAKOMIICHHIO,

TPAHCIIOPTHPOBAHHUIO, obpabotke, YTHIIH3ALHH,
00e3BpeKHBAHHIIO, PA3MEILIEHHIO OTX0/108
J1 | Obpaienne ¢ 0TX01aMH 5 | IlpenBapurelibHAs MOArOTOBKA OTXO0JIOB K

JanpHeifeil yTuiM3alny, BKI0Yas WX COPTHPOBKY,
pa300pKy, OUMCTKY.

3anuimTe BhGpanubIe MQPHI MO COOTBETCTBYIOMMMHU OyKBaMHU:

A

b

B I A

Otset: A3B1BSI"2]14.

Jajganue 7.
Vemanosume coomeéememaue Mejcoy KIaccamu  OnacHocmi  0mxodos  u euUoOamu
0mx0006
-
Kuace onmacHoCTH Buasl 0TX0/10B
i I 3 YMepeHHO onacuble (OeH3WH, AM3TOIUIMBO, LCMCHT, PasjIMiHbIC
ePBbIHI 1
Macia U T. J.)
Maoonacusle (He()TSHBIE NUIAMBI, CTPOHTENBHBIH H OBITOBOH
5 Bropot 5 |Mycop, aBTOMOGHJIBHBIE IUHHBI, OTAENLHBIE BHJBI IUIACTUKOB,
GUTYM, pyGepons, H3/IENHs, ColepKaliie OPOH3y, KOMIBLIOTEPHA
u oucHas TeXHHKa, HaBO3 T. /1.)
B pemi 3 BricokoornacHbie (OCBHHILIOBAaHHEBIC MEJIHBIE kabenu,
AKKYMYJISTOpPb! H T.J.)
Upe3BbIuaiiHoO OMacHbIE (COAePXKAIME B CBOEM COCTaBE PTYTb,
r TersEpoa 4 |MPILIBAK, TpUXIOpAHGEHNI,  TOTPAdTHICBHHEL ¥ JpYyrue
SIOBHTHIE BEIECTBA — TEPMOMETPHI, PTYTHCOJEPIKAINUE JIaMIIbl,
raJIbBAHHYECKHE JIEMEHTEI H IP.)
[IpakTHYeCKH HeoracHble (CKOpiyla, [PEBECHBIC CTPYIKKH,
1 [TsThrii 5 |ymakoBkH U3 jepesa, OTAEIbHbIC BUbI IJIACTHKOB, 307, Oymara,
[UILEBBIE OTXOIbI YEJIOBEKA)
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BarmuinTe B TabMIy BRIOpAHHBIE IUDPBI 10l COOTBETCTBYIOIMMU GyKBAMH,

Otrser: A4B3BIT2]IS.

3ananue 8. : i :
Yemanosume coonmemcrmue ,weafcc)y Kaaccamil onacm)cmu omxc)()oa i cnocoﬁnocmwo -

IKONOZUYECKOT CUCTIEMbL Gocc 111611‘[0()’@146’0]?’1!)05{

Knace onacnocerH C]]OCDﬁHOCTb 3KOJIOFH‘I€CKOH CHCTEMbI BOCCTAHABIHBATLCSH

A | Ilepsslii 1 | Boceranosnenue 3aimet ot 10 €T, €ciii CHU3UTL HETATHBHOE
BO3/IEHCTBHE OTXO/IOB : :

b | Bropoii 2 | BemiectBa oTHOCATCS K MaJoONacHbIM, CaMOBOCCTaHOBHeHHC
MIPOMCXOAMT 3a 3 roja

B | Tperuii 3 | Dkostorus BoccTaHOBUTCS 3a 30 JIEeT, €ClIU YCTPaHHTh HCTOYHUK
BO3JEHCTRHUS

[' | YerBépThiit 4 | BoccTaHOBUTE YKOJOTHYECKYIO CHCTEMY HEBO3MOKHO

JI | TlstTeIit 5 | Dxonoruyeckas cucreMa He HYJK/IAeTCs B BOCCTAHOBIICHHH

3anunuTe BEIOpaHHbIe U PBI 0] COOTBETCTRYIOIIMMH OYKBaMH:

A b B I' Pl

Otser: A4B3B112]15.

3aganue 9.
Vemanosume — coomgemcemeue  meacoy cmpykmypoti @3 Ne89  «O6  omxodax
nPoU3600CmMad 1 nOMpedIeHUs» U COOePICAHUEM

C1oco0HOCTh IKOJOTHYECKOH CHCTEMDI
Kuaacc onacHoeTn
BOCCTAHABJINBATHCS
x [. Obmue nonoxkeHus | JInnensuposanue, TpeboBaHUg kK 00pabOTKE, XPAHCHHUIO
1 TPAHCIIOPTHPOBKE

B I1. TTonHoMouus B 00nacTH ) TepMHHBI, OMpeAeNieHus], KIacCH(PHKAIUA, OCHOBBI

oOpaleHus ¢ 0TX0/laMH peryJIupOBaHUsL
B [11. O61me TpeGoBaHus K 3 JIMMHUTBI H HOPMATHUBBI, FOCY1apCTBEHHBIN

00panIeHHIO ¢ OTXOAAMHU KaJacTp OTXO0B

IV. Hopmuposanue, C6opsl, mTpadsl ¥ CTUMYIHPYIOLIUE BbIIIATEL. EanHas
I rOCy1apCTBCHHBIH ~ y4yeT M 4| rocynapcTBeHHAs uH(pOpPMAMOHHAS CHCTEMA OTX0JIOB

OTYETHOCTH B obnactu

ofpalleHus ¢ 0TX01aMu

V. DxoHoMHuECKOE Pacnipenenenue nonnomouuit P®, cydbexros PO u
Il | perynupoBaHue B obnacTi 5| opraHoB MECTHOTO caMOyIpaBJIeHHS!

o0paleHus ¢ OTX0AaMH

3anumuTe BEIOpaHHbIe HH(PHI 10/ COOTBETCTBYIOIMMH OyKBAMH:

A b B T il

Otset: A2B5BI1T3/14.

3ajanue 10.
Vemanosume coomeememeue mexcoy cmadusmMu KOMROCMUPOSAHUL U npoyeccami,
KOMOopbLe NPOUCX00Sm noO QeticmeuemM PasiuiHblX KOHCOPYUYMOB 0P2anu3Mos

Cragun Buoxumu4decKHe nmpoueccehbl Mo AHCTBHEM PasIHYHbBIX
KOMIIOCTHPOBAHMS KOHCOPLMYMOB OPraiH3MoOB
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ITocie moTpeGiieHHs JerkopasziaraeMoro cyocrpara CKOpPOCTh
OKHCTICHMS HA4YMHAET MaJaTh B HEro BoBIeKatoTcs Oosee
ycTodumBbie  cyOCTpaThl; t BHYTPH KOMIOCTHPYCMOH MAacchl
nonmkaercs, pH MeIeHHO CHHIKAGTCSl, HO OCTACTCS 1LEJIOUHBIM.
CHavyana BOCCTaHABIMBAIOTCS MOMYJSIMH  CIOPOOOPA3YIOMIHX
OakTepuit ¥ aKTHHOMMIETOB, 3aTteM rpubos. OOpasyroiunecs
1aHTUOMOTHKH ~ TIOJABISIOT ~POCT - MHOTMX - OaKTepuii, B - T.~ 4.
FHHJIOCTHBIX M MHKOOAaKTEpHH, 4TO CIIOCODCTBYET, Hapsjy ¢
TEMIEpPaTypHbIM BOS,ILeﬁCTBHeM, -~ o0e33apaxHBaBUIO
| KOMITOCTHPOBAHHOTO MaTepHalla ' :

A | 1-wme3zodhunbHas 1

Jledutmr MUTATEIbHBIX BEMIECTB M CMCHA JIOMHHMDYHOMICH
|MuKpOdGIOPE NPUBOAAT K JIM3MCY YACTH MHKPOOHBIX KIETOK,
OSIBJIAIOTCS TTOUBEHHBIE KHUBOTHBIE. OCTaBIIHECS OPraHUYECKHe
BEIIECTBA BOBJIEKAIOTCA B CIIOKHLIE PEaklIUH MEKIy OCTaTKaMH
PACTHUTENIBHBIX  MOJIMMEPOB M HPOAYKTAMH  PasjiOxkeHHs,
IPUBOJISIIKE K 00Pa30BAHHIO T'YMHHOBBIX KHCIIOT.

b | Il — tepmodunpHas | 2

Ilpu poctuwxennn t 40-45°C pasuBatotcst TepModuibl. M3-3a
MPOTEKaHHs TPOIECCOB aMMOHH(HUKALIMK H BLIICICHUS aMMHaKa
B I — ocTbIBaHUSA 3 |moswimaercs pH, t Bospactaer no 70-80°C. I'puObI B naroreHHbie
GakTepuu, OpraHu3Mbl Me30(ayHbI, CeMeHa COPHBIX pacTeHUH
norubaroT, repModGuIILHBIE OAKTEPHHU CIIOPYJIHPYIOT.

HauunaroT pa3BUBaTHCS ME30(UIbHBIE MHKPOOpraHusmbl B
pesysibTaTe a’poOHBIX IPOIECCOB OKUCIEHHS OPraHn4ecKoro
cybcTpara BBIIEIAETCS MHOTO TeIuia, t BHYTPH KOMIIOCTHPYEMO#H
CMeCH HAYMHAET TocTeneHHo nopnimarses ¢ 10-15 o 30-45°C

I' | IV —co3peBanus 4

3arviiure B TaOIMIY BbIOpaHHbIe M(PBI TOX COOTBETCTBYIOIMMH OYyKBAMH.

A b : B I i

OtseT: A4B3BIT2.
3agaHust 3aKPHITOr0 THIIA HA YCTAHOBJICHHE N0C/I€0BATEALHOCTH

[1K-6.3 OcyliecTBISET MPOrHO3UPOBAHHE BIIMAHMS JACATECIBHOCTH TNPEANPHATHS
Ha NPUPOIHYIO CPEIY U TIPHMEHEHHE BO3MOKHBIX TIPUPOAOOXPAHHBIX JIEHCTBHH

Jajganme 11.

Vemanosume  npaguisbhylo  HOCIe008AMENbHOCHb — MEXHON02UU  MEXAHUSUPOSANHOU
CUCMEMbL COBMECTNHO20 KOMROCMUPOBAHUSL MEEPObIX 20POOCKUX 0MX0006 U 0CAOKO8 CMOYHbIX
6007

1. XKecTsaHyio Tapy M MeJKHH JIOM YEPHBIX METAIIOB YIAJIAIOT SJIEKTPOMArHHTHOH
cenapanuei
2. OOecreynBaroT MIOMIAIKH H EMKOCTH Ul XpaHEHHS KOMITOCTA
[Tocie ynaneHus He KOMIOCTHPYEMbIX OTXOOB OCTABIIYIOCS MAccy M3MebyuatoT
110 pa3mepa He fosee 2,4 MM M CMELIHBAIOT € 0C&/IKOM CTOYHBIX BOJ
4, PyuyHOH COPTMPOBKOH YHAIsiOT CTEKJIO, IIBETHBIE METasJbl, KpPYIHBIH

METAJIIOIOM, CTPOHMATEPHAIIB] U JIPYTHE HE KOMIIOCTHPYEMBIC OTXO/IBI.

5. Cmech KOMIOCTHpYyeTCS B OHOpeakTopax B TedeHHe 6 CyT., 3aTeM

TIepeMalbIBAETCs M BBICYLLIHBAETCH.

Ortser: 41352.

(%)

Japanue 12.
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Vemanosume npagunbiylo nocied06amenbHocmb 60000MEOOSAUel CUCTeMbl CIMOYNbIX

800 20p000E:
Buemmnue (HapysKHbIE) BOJOOTBOIAIINE CETH,;
BryTpeHHHe BOJOOTBOIAIIME CUCTEMBI B 3JIAHUAX
BHyTpuKBapTaabHbIE BOJOOTBOAIIME CETH,
BLIMyCcK OUMILIEHHBIX CTOYHBIX BOJ B BOJOEM H aBapdebIe BBIIYCKH.
HacocHble ¢TaHHUK W-HAITOPHBIE TPYOOIIPOBOIBL; - s :
O4HCTHBIE COOPYIKEHHS;

7. Perymupyomue pe3epByapLI
Orger: 2317564.

e i e

3anaHHe 13, :
Vemanosume npasunviyio nociedosamenbHocms  Yeaoeutl copoca ¢mounot 600bl 6
GOOOEMDbI!
1. He BHOCAT B BOJIOEM MNAaTOTCHHBIX MHKPOOPraHW3MOB, LHMCT MPOCTCHIIMX, SHIL
reJIbMUHTOB
2. He HapymaroT npoueccoB CaMOOUHILIEHHS B BOJIOEME
3. He oxa3plBaloT HEOIArONpPHATHOrO BO3AEiiCTBHS Ha (PU3UUECKHE CBOWCTBA M
OpraHoJIeNTHYECKHE ITOKa3aTe/Il KauecTBa BOJIBI
4, He mnoBHIIAIOT COJIEPIKAHUS BPEIHBIX BEIIECTB 1O YPOBHEH, OMACHBIX I
3J0POBBS HACEJIEHUsI, UCIIOJB3YIOLIET0 BOAY JUls XO3SHCTBEHHO MU THEBBIX HYXKI.
5. He mpeBbILAIOT JOMYCTHMOTO TPEJieNia MUHEPAIbHOIO COCTaBa BOJbL
Otger: 35214.

3apanne 14.
Vemanosume npagunbiylo nociedo6amenbHocme Oeticmeuil Os yoalenus 636euleHnbIX
geuecms U3 CMOYHbIX 600!
1. MukpodunbTpanms;
2. OcpeTyieHHE B TIOJIOYHEBIX OTCTOMHHKAX (OTCTAHBAHHUE);
3. llennas ¢uorauus;
4, dunbTpoBaHUe Yepe3 3epHUCTLIE 3arpy3KH;
OTtser: 2431.

3apanue 15.
Vemanosume npasunsiyio nociedosamenbHocme 0edcmeuti 01 yoanenus pacmeopumulx
coeouHenuti U3 CmouHblx 600:
1. AncopOuus OpraHH4ecKHX BELIECTB Ha aKTHBHPOBAHHBIX YTJISIX;
2. Jlngs  o0e3Bpe)kMBaHMs  [ATOFEHHOH  MHKpPO(JIOPHl M TEJILMHHTOB — —
obe33apaskuBaHKe (Ie3MH(EKIs) BOJLI
3. O30HMpOBaHHE B COUYETAHUH C (HIILTPAIIHEH;

4. PearentHast 00paboTka (pJIOKYISIHTAMH U KOAryJIssHTaMH,
Otgert: 1432,

3AJJAHHUE OTKPBITOI'O THITA

3ananue 16.

Oxapaxmepuszytime — Ouojiocudeckuti  Memoo  OHUCMKU  3APA3HEHHbIX — NOYE  —
Ouonoerowjenue? Kaxue pacmenus eelpawyusaiom ¢ moul yensio?

OtBeT: 3T0 CrnocoOHOCTh HEKOTOPBIX PACTCHUH M MPOCTEHILMX OPraHMu3MOB YCKOPSTDH
OHOJIErpaaluio OPraHMIeCKHX BELIECTB MM aKKyMyJIHPOBaTh 3arpsA3HeHus B Kiuerkax. C aroi
11eJIbI0 BBIPAIMBAIOT GOOOBLIE TPABLI, COPro, KOPMOBOH rOPOX, JIOUEPHY, JOHHHK, SYMEHb H
oBec.
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3ajpanue 17.

Haszosume  cnocovr  cmumyiayuu — pocma  (buoaxmugayuu) — MukpoopeanuzmMos-
Qecmpykmopos ROYGEHHbIX 3a2pssHeHuil?

OtBeT: MeXaHHYeCKHi crmocol — peIxJIEeHHe, BCMAIIKa, JIMCKOBAaHHUE, IPOIYBKA IPYHTA
BO3IYXOM HJIM a’pariusi; XHMUYECKH crioco0 — HeHTpanu3anus IeJ09HbIX TPYHTOB BHECEHHEM
TUIICA, KHCJIBIX IPYHTOB — M3BECTH, Ui OHojerpagaiuy He(TSIHBIX 3arpa3HEHH — BHECCHHE
MUHEPANBbHBIX-YROOPEHMH; TTAB.: - v

3ananne 18.

[epeuucnume omxoost, noc)oepemou;uem Guonozuteckum Memodaw ncpepaﬁomhu? :

Otger: Grosornyeckas nepepaborka MPUMEHAETCA JUIS OTXO0B OPraHHUECKOro, MPEkIe |
BCEr0 PACTUTENLHOIO MPOMCXOXK/IEHHs (I[IUILEBBIE OTXO/bI, PA3INUHbIC PACTHTEIBHBIE OCTATKH,
OyMayKHBIH, JIPEBECHBIH MYCOp), JUIL OCAJKOB CTOYHBIX BOJ, OCAJKOB KaHAIH3aIlHOHHBIX
xosutexTopos, TKO, B TOM 4uclie U OTXOI0B JKHBOTHOBOZCTBA M IITHIEBOCTRA,

3aaanue 19,

Hemounuru u KoIuuecmeo Mukpoop2anuzmos akmusHo20 wia aspomenxa?’

OTBeT: MOMafaroT U3 BHEIIHMX HCTOYHHKOB — BMECTE CO CTOYHOHM BOJIOH, H3 IOYBBI U
BO3JlyXd, 3aHOCATCS HACEKOMBIMH. 3aTe€M IPOMCXOJHUT CEICKLHS MHKPOOPraHH3MOB, T. €.
IIPEMMYLIECTBEHHOE PA3BHTHE OIHMX BHJOB, KOTOpbIC HAXOAAT i cebs OnaronpusTHbIC
YCIIOBHS, U no,uaaneﬂne npyrux. UMCIeHHOCTh MMKPOOPraHH3MOB aKTHBHOIO HJla adpoOTCHKA
coctaaser 10'°-10"" knerox/mu.

3ajanue 20.

Kaxyio pons ewinonnsiom 6axkmepuu Zoogloea ramigera ¢ Mukpo6oyeno3ax akmueho2o
wia? Obocuytime ceot omeem.

Orser: 0OakrTepud BBJICNAIOT B OKPYXKAOUIYK Cpedy IOJHCAaXapuHbIH  relib
kesneobpasnoit  opMbl, Orarogaps KOTOPOMY HPOHMCXOAUT oOpasoBanue OakTepHasibHbIX
(IJIOKYJT M oca)cieHHe uJja. DTO KarcyJbHOE BEILECTBO MIPAET 3HAYMTEIBHYIO POJIb B OUHUCTKE,
TaK KaK MOXKET aacopOMpoBaTh pa3/IM4HbIe OpraHHYECKHE BELUECTBA; HEOPraHWYECKHE HOHbIL
KJIETKH OaKkTepHii, KOTOpbIC CaMH He CHOCOOHBI K XJIONbeoOpa3oBaHHMIO, HO YYacTBYIOT B
Pa3IIoKEHUH 3arpsi3HEHNH.

3.2. TunoBble 3aJaHust JUISI IPOMEKYTOYHOMN aTTecTAHH

3.2.1 BompocsI Kk 3a4eTy

®opmupyemasi  komnerenuusi: ¢ CrocoOHOCT  MIaHMpoBaTh M peajM30BBIBATDH
npoQeccHoHaIbHBIE MEpONpHsaTHs. (B COOTBETCTBHH C HAllPaBIEHHOCThIO (mpoduiem)
nporpammbl Maructpatrypsl) (ITK-2).

[1K-2.1. IlpuMeHseT TPUHUMIBL IJAHHPOBAHHA H pPEAIM3AINH HAyUHO-HCCIIe0BATEIbCKIX
MPOEKTOB B CBOEH NMPOo(heccHOHaAIbHON e TeIbHOCTH.

ITpobnempl 0Tx0/10B B Mupe ¥ P®. BiusHue O0TX0/10B Ha OKPYKAIOLIYIO Cpely H 3JI0pOBLE
4eJloBeKa.

[lousrtus 0TXOABL, IepepaboTka 1 yTHau3anus. OCHOBHBIE HCTOUHMKH 00pa30BaHHs OTXOJI0B.
Knaccuduranus orxonon. Oxapaxrepusyiite HazHaueHne @KKO B PD u ocHOBHYIO IIENHL €ro
co3/1aHus?

Haz30oBHTE COBOKYMHOCTE MPUOPHUTETHBIX MPU3HAKOB, 110 KOTOPLIM CHCTEMATH3UPOBAHBI OTXO/1bI
B ®KKO. Knaccnl onacHOCTH 0TX0/10B. Kak onpe/iesisiioT Kjiace 0IacHOCTH OTXO10B?
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10.

LL;
12.

13,

14.

15.

16.

17.
18.

19,
20.

21,

22.

Kakpe oTXOJIbl HA3BIBAIOTCS BTOPHYHBLIME MaTepHaIbHBIMU pecypcamu? OTXOIBI MPOU3BO/ICTBA
u notpebienus. [Tonsartue obpamieHie ¢ 0TX0MaMH.

[punnumnst Guotornyeckoi nepepaboTky 0TX0/0B C Pa3HBIM SHEPIETHICCKUM OanaHcoM.
VC1oBus BBIGOPA TEXHOMOTHHM W OCOOEHHOCTEH 1epepabOTKH ¢ yueToM (H3MKO-XHMHUECKOrO
COCTaBA M KOHIEHTPAIlHK OPraHHYECKOr0 BEIECTBA.

OpranuyecKkue 3arps3HeHNs CTOUHbIX BO/L.

[TK-2.2. [lmamupyer HayuHO-HCCIIEOBATENIbCKME pabOThI M JAPYrMe HCCICNO0BaHHMA B
3aBHCHMOCTH OT NOCTABJICHHBIX LeJIeH 1 3a1a1. : L

Ocaaku CTOUHEIX BOZ M MX ~XapaKTEPUCTHKA - (BHIBI ~ OCA/KOB, ~XHMHUECKHH 1
paHyJIOMETPHUCCKHUt cocTas). Sl S L e :
IToxazaresm XIIK u BITK B kauecTBe XapakTepPUCTHKH KOHUEHTPALMH OPraHHIeCcKOro BCIICCTBA
CTOYHBIX BOJ M JAPYTHX OPraHHYeCKHX OTXOJO0B).

BuoTtexHoorus adpoOHO# TepepaboTKH CTOYHBIX BOJ M 0CaJIKOB CTOYHBIX BOL.

KaccH(pUKalisl METO/IOB, CXeM U COOpY)KeHUH aspoOHOH GHOJIOTHUECKOH OYMCTKHM CTOUHBIX
BOZ.

CoopyKeHHs ~ adpobHOil  OMONOrHYecKOH  OuMCTKM  (TapameTpel, 3 PeKTUBHOCTD,
KOHCTPYKTHBHbIE OCOOCHHOCTH).

TMoss opomeHust 1 Tos GUIBTPAUMK. BHONPY/IBI M KaHa/bI ¢ MPHKPEILIEHHOH MHKPO(IIOPOH.
KaMblI110BbIE TJIaBHH.

Broduibtpsl.  CyIHOCTh mpoLecca MEUIEHHOH  (QHIBTpALHH. YerpoiictBo M 3arpyska
6uoduisTpor. O6pazosanye OHOMLICHKH H (OpMUPOBaHHE OHOLICHO3a ouoduIbTpA.

®opvupyemasi  Kommerenmus:  * CrmocoOHOCTh  MPHMEHATH  METOAMYECKHC  OCHOBEI
IPOCKTHPOBAHHS, BBLIOJHEHHS LONEBBIX H JTAOOPATOPHEIX OHOJNOIHYECKUX, IKOIOrHHYECKHX
MCCIICIOBAHH, MCIOMB30BATh COBPEMEHHYIO alMapaTypy U BBIYHCIMTEILHBIC KOMIUICKCDI (B
COOTBETCTBHM C HAIPABICHHOCTLIO (TPOQUIEM) IIPOTPAMMBI maructparypsl) (IIK-3).

[1K-3.1. Mcrons3yer MeTOABI HAy4HOrO OKCIIEPMMEHTAa B J1adOpaTOpMsX, MOJICBbIX W
TIPOMBILIJIEHHBIX YCJIOBHSIX.

CocTaB MOCTYNAIOMX FOPOJICKUX CTOUHBIX BOJL. LleHTpanu3oBatHbIe OHOJIOTHUCCKHE OUMCTHEIC
COOPYKEHU.

[pUHIHMIHATbHAS cXeMa GHOIOTHUYECKHX OUHCTHBIX COOPY/KEHHUIT OBITOBBIX CTOUHBIX BOJL.
[lepsas cTyleHb OYHCTKH - OJIOK COOPYXCHMH Ui yJaleHHs TBEP/bIX MEXAHHHUCCKHMX
3arpsI3HEHHH CTOUHBIX BOJL. PeleTku, MeCKoIOBKU, OTCTOHHUK. HasHayenne, KOHCTPYKTHBHBIC
0COOEHHOCTH, CYIIHOCTD IPOUCXOIAIIHNX MTPOIECCOB.

[1K-3.2. ITpuMeHseT CHCTEMHBI 101X0/, NpH GOopMyYJIMPOBKE 3a/1a4 HCCIIC/I0BAHHS 6uochepHbIxX
IIPOILECCOB. '

Biiok duosnornyeckoit 00paboTKH Juis OCyHLCCTBﬂeLIHH MPOILIECCOB ¢ IOMOLLBIO AKTUBHOTO HJIA.
Texuosoruss a’3po0HOTO OKHMCIEHHs OpraHMuecKuX 3arpasHeHuid crounbix Bojt. «llponecc
AKTHBHOI'O WJia» B adpoTeHKax. bHoLeH03 aKTHBHOTO Hia.

Kpurepun u ycinoeus sddexrusroit paboTsl akTuBHOro wia. llpocreiiine - MHAMKATOPLI
COCTOSIHMSI M YCJIOBHH CYIIIECTBOBAHHS aKTHBHOTO HIIA.

ITapamerpsl u xapakrepuctuku mpouecca AW. Slnexne «BeryXanus» akTHBHOTO Hja M €ro
NPHYHMHEL '

. Bropuusble orcroiinmku. IIpolecc OTAENCHHs Macchl aKTHBHOTO Mia M BOABL CucTeMa

BO3BpaTa AKTHBHOT'O WJIA. C}’H_IHOCTI: Ipoliecca pereuepany akTHBHOTO Hila. PBFGHepaTO])bI.
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24,

25
26.
27,

28.

29,

30.

37
38.

39.

40.

41.
42.

43,

[1K-3.3. Ucnosnb3yeT COBPEMEHHYIO anaparypy W BBIYMCIAHTCIBHBIC KOMILICKCHI B cBOEH
11poheCCHOHATLHON AeATEIBHOCTH

MeTo/p1 06paboTKK 0Ca/IKOB CTOUHBIX BOJ. YIUIOTHCHHE H CTyIICHHC. Crabunuzanus 0cajKos.
PearenTHas u Temnosas obpaboTka ocakos. Lientpupyruposarne. O0e3BOKUBAHUE OCA/IKOB HA
BaKyyM-(puibTpax u puibTp-npeccax.

AHaspobHas -~ 00paboTKa - KOHHEHTPHPOBAHHBIX CTOYHBIX -BOM: Henw -1~ 3aga4n -fporecca -
anaspoOHO ounctky. [Ipenmyiiectsa 0 HEAOCTATKH.

CymHoCTh:  aHadPOOHBIX  TIPOLECCOB . IIPH 6H0n0rnqecmn OUHCTKE KOHICHTPHPOBAHHLIX

CTOUHBIX BOJI, OCAJJKOB M HJIOB. AHaapOGHbIe 61O UIBTPHL. -

CoBpeMeHHas  CTpaTerus oqmymu CB CyUlHOCTB paﬁom 6H0pecu<'ropa C HHCXOJIHIHHM

MOTOKOM JKHIKOCTH. :

[IpaBrJia ciycKa CTOUHbIX BOJ B BojtoeMbl. [Ipe/iesibHo-10myCTHMEIH cOpoc.

®opmupyemas Komiereruusi: * CrocOOHOCTh TeHEPHPOBATL HOBBIC HJEH M METOAMHUCCKIC
perrenust (ITK-4).

[1K-4.1. TIpumensieT 3HaHUSA O COBPEMEHHbIX TEHICHIHUAX PhIHKA TOBAPOB 1 YCJIYT.

HazoBuTe npUMEHsieMble Ha COBPEMECHHOM JTalle, nepcrneKTHBHbIE W HauboJjiee 3HATUMBIE U
9KOJIOTHH METO/IbI YTHIM3AIHH 0TXO/I0B.

XapakTepUCTHKa M KOHCTPYKIHH COOPYXKEHWIi, amnaparoB M TEXHOMOIMHCCKUX CXCM JUIA
anadpoOHOH OHOXMMHYECKOH OUHCTKH CTOYHBIX BOJL U IPYTHX OpraHMyYecKnX OTXOJIOB.

. CoMecTHas nepepaboTka 0cajIkoB CTOYHBIX BOJ 1 TBEPABIX OBITOBEIX OTXO/I0B. buonerpanaiius

TBEP/IbIX OPTAHHUECKUX OTXO/IOB.

 BuoleHo3 MeTaHTeHKa, COCTaB MeTaHOTeHHOTo Wia. [TapamMeTpsl NPOUCXOMAIIMX MPONECCOB.
. Untencndukamus anaspoOHbIX npolieccos. CoBpeMEHHbIE MOJIH(UKALIHH METAHTEHKOB.

T1K-4.2. TIpuMensieT MeTO/IbI TeHePallMi HOBBIX HJICH HHAWBH/1yalbHO H B KOJUICKTHBC.

. BHOTEXHOJIOTHH TIepepaboTKH POMBIIUICHHBIX 0TX00B. bropaspymenus KCEHOOHOTHKOB.
BHOTEXHOJIOTHH OYHCTKM CTOUHBIX BOJ OT HOHOB THKEIIBIX METAILIOB H (PEHOIIOB.
.Pacnpocrpanenue B IpHpOJE  KCEHOOMOTHKOB — MCKYCCTBEHHOrO  MPOUCXOMKICHMI.

AJanralMoHHbIe BO3MOKHOCTH MUKPOOPTaHH3MOB.

IIpeBpalieHus COeIMHEHUH METATIOB MHKPOOPraHW3MaMi. BUOaKKyMyJIsillis HOHOB THKCIIBIX
MeTaI0B OaKTEPHSIMA.

WUcnonb3oBanue Ccyib()aTBOCCTAHABINBAIOIMX OaKTepHi (CBB) B OMOTEXHOJIOTHH OYHCTKH
TIPOM3BOJICTBEHHBIX CTOUYHBIX BOJI OT COJEH TSKEIIBIX METAJIIOB.

BHOXHMMHYCCKAs OUHCTKA XPOMCOJEPMKANIMX CTOYHBIX BOJ TalbBAHMYECKHX NPOH3BOJCTE.
VYeaoBsus rporecca, TeXHOIOTnyecKas cxema.

[1K-4.3. Hcrnons3yeT HPUHIHILI CO3JaHUS W BHEAPEHHS HWHHOBALMOHHBIX uneii B Ou3Hec-
npolecce. '

BuoxuMuueckass OYHCTKAa (DEHOJIBHBIX CTOYHBIX BOJ KOKCOXHMHYECKOIO [IPOM3BOJICTBA.
Yenosust obpaszosanmsi. CocraB  (eHOJICOACPIKALIMX BOJL. Oco0eHHOCTH M XapaKTePUCTHKA
MHKPOOHOTO LIEHO3A.

VYcnoBus  KyJIbTHBHPOBAHHSA 6aKTepnaanmx Kynb’ryp KOMILJIEKCA AKTHBHBIX LITAMMOB,
OKHMCIAIOMNX (PEHOJIBI U POJAHH/IBL.

CocTas TBEP/BIX OTXO/IOB M CTpaTerust uxX pasmenienns. CBajky: MOTUTOHBI TBEPALIX OBITOBBIX
orxoios (TBO).

WHTEHCHBHOE ¥ 9KCTEHCHBHOE KOMIIOCTHPOBAHHUE.
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44,

45,

46.

47.

48.

OcobennoctH TEXHOJIOTHYECKHX POLECCOB nepepaboTKH OPraHMYeCKMX OTXOJI0B € IOMOLILIO
BEPMMKYJIBTYPEL.

®opmupyemas KommereHuust: «CrocoOHOCTE IITAHUPOBATL CHCTEMY YIPABJICHHS oxXpanoit
okpysKatomieit cpenpl Ha mpeanpuaTuaxy (IMK-6).

[TIK-6.1. Hcnons3yeT HOPMAaTHBHEIC AOKYMEHTHI; OMPEACTHIOMHAE OPraHr3aliio "1 TCXHHKY -
Oe3onacHocTH padoT.

Oxapamepmyme METO Mnxp06no,uerpanauuﬂ CymHOCTb HpHMeHeHHC 3Haqe1me

T1K-6.2. anMeHHeT B npoﬂpeccnonanbnon JESATEBHOCTH COBpeMeHHbIe npenCTaBneHHﬂ 0
OUOTEXHOIOTHYECKUX 1 OMOMETULIMHCKUX TTPOU3BOICTBAX.

[TpuBeINTE MUKPOOPraHU3MBI — JNECTPYKTOPDI, IANTE KPATKYIO XapaKTEPHCTHKY, HAKOILUICHHE H
BHECCHHE MUKPOOHOI Macchl [UIsl yCKOPEHHS MPOIECCOB OHO/IErpafialiiy.

OxapakTepusyiite MeToj| Ouonornomenus. CyIUHOCTh, IPUMCHCHHE, 3HAUCHHC OUONOTJIOIEHUS
B [Tpolieccax OYHCTKH 3arps3HeHui.

T[1K-6.3. OcymiecTBisier pOrHO3MPOBAHNE BIUSHUS JIEATEIbHOCTH NPEUTPHATHA Ha IIPUPO/IHYIO
Cpemy M IIPUMEHEHHE BO3MOXKHBIX IPHPOJ0OXPAHHBIX IEHCTBHI.

BropemeHalis 3arps3HEHHBIX 10YB ¥ TPYHTOB. METOX BEIMBIBAHUSA 3arPSI3HAIOLIMX BEILECTE H
BHECCHHS XMMMUECKMX COGIMHEHHil, CTHMYJMPYIOIIMX pa3BHTHE MHKpoQuopsl. Merol
BHECEHUS crienu(pUYecKUX OaKTepHabHbIX Ky/JIbTYP B [IOUBY.

4. METOAUYECKHE MATEPUAJIBI, OHPEIIEJIHIOIJ_I,HE MPOLELYPbI
OLIEHWUBAHMWSI 3HAHUH, YMEHU 1 HABBIKOB
1 OIIBITA JAESTEJIBHOCTH, XAPAKTEPHU3YIOIINX ITAIIbI
®OPMHUPOBAHMS KOMIETEHIHUNA

KputepHu ollcHUBAHMS 3HaHU, 00yyaroIuXcs Py IPOBEICHHH KOJUIOKBHYMA!

e OTMeTKA «OTJMYHO» - O0ydaroluics YeTKO BbIpakaeT CBOIO TOYKY 3pCHHs II0
paccMaTpUBAEMbIM BonpocaM' NPUBO/ISL COOTBETCTBYIONIHE IIPHMEPHI.

e OTMeTKA «XOPOINO» - 00YYaIomuUiics J0IyCKAeT OT/AC/IbHbBIE TOTPEMIHOCTH B OTBETE

e OTmerka «y)mB.rIeTBopuTeJmﬂo» - obyuaronuiicst 06HapyKuBaeT MpoOeIbl B 3HAHUIX
OCHOBHOTO yueGHOr0 ¥ HOPMATHBHOI'O MaTepHaa.

e OTMETKA «HEyI0BJIETBOPHTEJALHO» - 0Oydaromuics oOHapyKMBAET CYLIECTBEHHBIE
npofesibl B 3HAHUSX OCHOBHBIX IOJIONKEHMI ~THCHMIUIMHEL, HEYMEHHE C  MOMOLIBIO
NIPEroAaBaTes M0/1y U Th IPABUIBHOE PELIEHUE KOHKPETHOH MPAKTHIECKOH 3a/1a4H.

KpuTepin olieHUBaHUs 3HAHUN, 00y4alonIuxCcs IPH NPOBEACHHH TECTUPOBAHHA!

PesysibTaT TECTHPOBAHMS OLEHUBAETCS 110 TPOIEHTHOH wLIKase OLEHKH. Kaxiomy
o6yuatolemMycs npe/yiaraeTest KOMIJIEKT TECTOBBIX 3a/laHHi U3 25 BOIPOCOB:
e OTMeTKA «OTJHYHO» — 25-22 NPaBHILHEIX OTBETOB.
e OrMeTKa «Xxopomo» — 21-18 npaBuyIbHBIX OTBETOB.
e OTMETKA «y0BJETBOPUTEABHO» — 17-13 NpaBUJIbHBIX OTBETOB.
e OTMETKA «HEY10BJIETBOPHTEIbHO0» — MEHEe 13 npaBHIIbHBIX OTBETOB

Kpurepuu 3HaHHui pH NPOBEJIEHHT BB‘IGTHZ
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e OQuenKa «3a4TeHo» JIOJDKHA COOTBETCTBOBATL IIapaMeTpam 71000 K3 TIOJIONKHUTEIbHBIX
OLEHOK («OTJIMUHOY, «XOPOIIO, «yOBJIETBOPHTENILHOY).

e OLEHKA «He 3a4YTeHO»  JOJUKHA ~ COOTBETCTBOBATH  TIapaMeTpam OLICHKH
«HEeYI0BIETBOPHTENILHO Y.

o OTMETKA «OTJHYHO0» — BBHINOJIHEHBI BCE BH/BI yueOHOH pabOTBI, MPEycMOTPEHHbIC
yuebHbM 1raHoM. OByualomuics JIeMOHCTPHPYET COOTBCTCTBHC 3HAHW, yMEHHi, HaBLIKOB

TipuBe/leHHBIM B TabJiMI@xX MmoKa3arciisim, orepupyer MpHoOpeTCHHBIMU 3HAHUAMH, YMEHUAMH,

HABLIKAMM, [IPHMEHSET WX B CHTYALHAX TOBBIICHHOH CIOIKHOCTH. [Ipu sToM MoOryT OBITH
JONYIIEHB! HETOUHOCTH, 3aTPY/HEHUS TP AHATHTHICCKHX ONCPaliX, IEpeHOCe 3HAHUH H
YMEHHH Ha HOBBIE, HECTAHIAPTHRIC CHUTYAlHA. : s i

e OTMETKA «XOPOMIOY» — BbITIOIHEHEI BCe | BIIBl  y4eOHO! paboThl, [PEIYCMOTPEHHBIC
yuebHpIM 1aHOM. OGyuaromumiics JleMOHCTPHPYET COOTBETCTBHE 3HAHMM, YMCHHI, HABLIKOB
MpHBE/ICHHbIM B TAGIHIAX TOKA3ATENAM, ONEPUPYET MPHOOPETCHHBIMM SHAHMSAMIL, YMEHHAMH,
HABLIKAMH, [PHMEHSIET UX B CTAHJAPTHBIX CHTYamusx. IIpu 5TOM MOTYT OBITE JIOMYUICHEI
He3HAYMTELHbIE OIIMOKH, HCTOUHOCTH, 3aTPy[HEHHs [pH AaHATMTHYCCKUX ONCPALHAX,
llepeHoce 3HaNuil 1 yMCHHUI1 Ha HOBBIE, HECTAHIAPTHBIE CHTYALHH.

e OTMETKA «YI0BJIETBOPHTEILHO» — HE BBIIOJNHEH OJMH Wik Oolee BUIOB yueGHOH
paGoTbI, IPELYCMOTPEHHBIX ydeOHbIM T1aHoM. OGy4alommics JeMONCTPHPYCT HEIOJIHOE
COOTBOTCTBHC 3HAHWH, YMEHMH, HABBIKOB [PHBEJEHHBIM B Tabiuuax —MOKasaTe/iM,
JIOMYCKAIOTCS 3HAUMTENLHDIC OLIMOKH, NMPOSBISCTCS YaCTHIHOE OTCYTCTBHE 3HaHHH, YMEHHIl,
HABBIKOB TIO PALY TOKasaTesiell, O0YUAIOUHiCS MCIBITHIBACT 3HAYMTENBHBIC 3aTPyAHCHHIS HIPH
OTepHPOBAHIH 3HANUAMHU M YMEHHSIMH TIPH MX IIEPEHOCE HA HOBBIC CHTYALHH. =

o OTMETKA «HEY/I0BJICTBOPUTENLHO» — HE BBIIONHEHBL BH/IbI yueGHOH paboThI,
[pe/lyCMOTPEHHBIE  YUeOHbIM  MIaHOM. JIeMOHCTPHPYET HENOJIHOC  COOTBETCTBHE 3HAHMI,
yMeHuil, HaBIKOB TMpPHBEJICHHBIM B Tabnuuax IoKasateleH, ROMyCKaoTed 3HAUUTEILHBIC
OLIMGKH, MPOSBIIAETCA OTCYTCTBHE 3HAHMIA, YMCHIHIH, HABBIKOB MO GOJILIIEMY PALY rnokasarelei,
0BYUAIOIIMACS MCTIBITHIBACT 3HAUNTEIIBHbBIC 3aTPYJHCHHS P ONepUpOBAHNU 3HAHMAMU H
YMEHHSIMH [IPU UX IIEPECHOCE HA HOBbIE CHTYAIUH.

5. ,[lOCTYHHOCTB 1 KAYECTBO OBPA3OBAHMSI LIS JIML C OB3

[Tpi HEOOXOAMMOCTH MHBAIM/AM H JIMLAM ¢ OrpaHHyCHHBIMA BO3MOXKHOCTSIMHU 3/10POBbs
[IPEIOCTAB/IACTCS OTIONHHTEILHOE BPEMsI JUTsl TIOArOTOBKH OTBETA Ha 334eTC.

[Ipu npoBeseHHN MPOLEAYPbl OLEHHBAHUS PE3YIbTATOB 00y4eHHs] HHBAIMIOB H JHIL C
OrpaHHYEHHBIMH BO3MOKHOCTAMH 310POBbS MOTYT HCIONL30BATLCA cOOCTBEHHBIE TEXHHYECKHE
CpecTRa.

IIponeaypa OLEHHBAHHS pe3yabTaToB OOYYCHMS WHBAIMJOB M ML C OTPAHHHCHHLIMH
BO3MOYKHOCTSMH 3/I0POBBSI 110 JMCIHUIIIMHE IIPE/lyCMaTpUBACT MPelOCTaB/ICHHC uH(pOpMALIUK B
(hopMax, ananTUPOBAHHBIX K OrPaHUYEHHAM HX 3/10POBbs H BOCTIPUATHA HH(pOpPMaLHH:

— B MeYaTHOH (OpMe yBEJIHUCHHBIM LIPH(TOM,

J1ast Jinil ¢ HAPYIICHHAMH 3PCHUA:
— B (hOpPME DIEKTPOHHOIO JIOKYMEHTA.

— B nieyaTHOH opme,

JIuist M1 ¢ HAPYLIEHUAMH CIlyXa:
— B (hopMe NIEKTPOHHOTO JIOKYMEHTA,

Jliis jui| ¢ HApYIIEHUSIMHA OTIOPHO- — B rieyaTHo# opme, anrmapara:
JIBHTATEJILHOTO arapaTa — B (hopMe IEKTPOHHOI0 JIOKYMEHTA.

[lps npoBeEHHH TPOLENYPBI OLEHUBAHHS PE3YJIbTATOB 00yueHHs MHBAJIMIOB ¥ JHIL C
OrpaHHYEHHBIME  BO3MOMKHOCTAMH  3/10pOBbs.  TI0  AUCIHTIIMHC obecrieuuBaeT BBLITTOJIHCHHE
CIICYIONIMX JOTIOHHTEIBHbIX TPeOOBaHHH B 3aBUCHMOCTH OT HHMBUYaJIbHBIX OCOOEHHOCTEH,
00yUJaroIMXCs:
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a) MHCTPYKIMA MO MOPSAKY IPOBEACHHMs NPOLEAYPhl OLEHUBAHMA IPEAOCTABIACTCA B
nocTynHoi Gopme (YCTHO, B IHCBMEHHOH (opme);

0) noctynHast hopMa IPEOCTABICHHS 33/[aHKi OLEHOUHBIX CPEICTB (B meuatHOH (hopme,
B nevartoll (opMme ypenMueHHBIM WPH(TOM, B (PopMe SIEKTPOHHOIO JOKYMEHTA, 3aTaHus
34U TBIBAKOTCS MPETNo/IaBaTeIeM);

B) OCTyIHas (opMa MPe0CTaBIeH s OTBETOB Ha 3a/laHusl (THCBMEHHO Ha oymare, Habop
OTBETOB HA KOMITBIOTEPE, YCTHO). + « =~ oo o o weser

[Tpn neoGXxoaMMOCTH 118 00yJaroLuXCs ¢ OTPaHHYCHHBIMA BO3MOXKHOCTAMH 3JI0POBbSI 1
MHBATH/IOB  1POLE/YPa  OLEHHBAHMS pesynb"raTOB OﬁlecHHﬂ 10 JIMCUMIUIHHE  MOJKCT
TIPOBOJIUTECS B HECKOIIBKO JTaIlOB. - 2

[IpoBesieHne POLEYPbI oueHHBaHHH pe:syanamB 06yqeﬂna HHBanmon M JHI . C
OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 3710POBBS JIOIYCKACTCSl ¢ MCIOJIB30BAHUEM JIMCTAHLIMOHHBIX
o0pazoBarebHbIX TEXHOJIOTHH.
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AHHoTanus padoyeil nporpaMMsl JHCUHITHHBI
B1.B.08 «BroTexH010rHH nepepaboTKH 0TX0A0BY
Yposens Boicuiero oopasosanus MAIUCTPATYPA
Hanpagaenue noarorosku 06.04.01 «buonornsn»

MDopma obyuenust — ounas :

[eab 0CBOEHHSI AMCHMIUIMHBLE: (DOPMHMPOBAHHE TNPEJCTABIECHHS O COBPEMEHHBIX
OMOTEXHONIOTHYECKNX METOJIaX TMepepaboTKM M YTHIM3ALMH TBEPIABIX M JKUAKUX OpPraHMuecKux
OTXOJI0B MPOMBIIUICHHBIX [TPOM3BOJICTB, CENbCKOXO3AMCTBEHHLIX U KOMMYHAILHOTO XO3AHCTBA JUIS
petienus mpodiieM 3alUThl OKPYIKAIOUICH cpebl; GopMHpPOBAHNE YMEHUS TPUMCHSITH TEOPETHUECKHE
SHAHUA, TIOJIYUCHHEIC B XOIC M3YUCHHA Pa3IMUHBIX OMOJOTHYECKHX . M HKOJIOTHUECKUX JUCIUIIINH, B
GHOTEXHOJIOTHSX 11epepaboTKH OTXOJIOB. :

Mecro aMCUMIVIMHBI B Y4YeOHOM INIaHe: OTHOCHTCS K JMCUUIUIMHAM 4YacTH,
dbopmupyemoii yyacTHMKaMH 00pa3oBaTebHBIX OTHOLIEHHMH, y4eOHOro IUlaHa I10 HalpaBJICHHIO
noarotoBku 06.04.01 «buonorus». OcBauBaercs B 3 cemectpe.

TpeboBanusi K pe3yJbTaTamM 0CBOEHHS [JHCUMIVIHHBI. M3yuenme JAMCHHIUIMHDBI
JoKHO chopmupoBath caeayromue komnereHuuu: T1K-2, TIK-3, T1K-4, [TK-6.

Kparkoe coaep:xkanme aumenmmimubl, HanpapieHus B pa3sBUTHH OMOTEXHOJIOIHH
nepepaboTKi  OTX0J0B. BO3MOXXHOCTH ¥ NepclneKTHBBL. MHoroobpasue OHOTEXHOJIOTHYECKHX
npoueccoB. PenieHue 3ajay  3alMThl M BOCCTAHOBJIEHHS OKpY’KaroIIeH cpejibl ¢ MOMOILBIO
SKoJIoTHUecKuX Ouortexnosornit. Knacenpukauus orxomoB. ®KKO. buonornyeckas nepepadborka
opranumyeckux  oTxojoB. [IpuHimnel  Ouosiornueckoil  mepepabOTKH — OTXOA0B € pasHbIM
SHEPreTHUeCKuM OayiaHcoM. YCJIoBHs BBIOOpA TEXHOJOIHH U 0coOeHHOCTEH NepepaboTKu ¢ y4eToM
(HU3UKO-XHMHUECKOTO COCTaBa M KOHIECHTPALMH Opranpyeckoro Bemiectsa. Ilpemmymecrsa w
HEIOCTATKA adspOOHBIX U aHa’pOOHBIX Mpoieccos. Oprannyeckue 3arps3HeHUs cToUHbIX BoL. Ocanku
crouHbix BoJl W uX xapaxrtepuctuku. [loxazaremn XIIK u BIIK B kavecTBe XapakTepHCTHKH
KOHLEHTPALMH OPraHHYecKoro BelIecTBa CTOYHBIX BOJ M APYrHX OPraHHYeCKHX OTXOJIOB.
BuotexHosiorust aspobHOil nepepaboTKM CTOYHBIX BOJ M OCAAKOB CTOYHBIX BoJ. Kiaccmpuxanus
METOJIOB, CXE€M M COOpY)KeHHH a’poOHOM OHOJOrHYecKOoM OUYMCTKM CTOYHBIX BOA. Ilapamerpsbl,
3 PEeKTUBHOCTD, KOHCTPYKTHBHBIE ocobeHHOCTH. OOpasoBanHe OWOIIIEHKH M (OPMHPOBAHHE
duorenosza OuopuiasTpa. LleHTpanuzoBannple OHOJOTHUECKHE OYMCTHBIE CcOOpy:KeHus. llepsas
CTYNEHb OYHCTKH - OJIOK COOPYKEHHH A yAaTCHUs TBEPAbIX MEXaHHYECKHX 3arpA3HEHHH CTOYHBIX
BOJI. biiok OGuosiornueckoii oOpaboTKH M COOpPYKEHHIT [T OCYIIECTBICHHS MPOLIECCOB C MOMOIIBIO
aktuBHoro wima. Metoasl  06palGoOTKHM  OCA4AKOB  CTOUHBIX BOA. AHaspoOnas obpaboTka
KOHLICHTPUPOBAHHBIX CTOYHBIX BOJ, HJIOB H OCAAKOB CTOYHbIX BOJ. CyHmHOCTL aHadpOOHBIX
MPOIECCOB TPH OHOJIOTHYECKOH 0YHCTKE KOHIIGHTPHPOBAHHBIX CTOUHBIX BOJI, OCA/IKOB H MJIOB. Llenn u
3a/1a4y rpolecca aHa’poOHOi ourcTku. [IpenmyiiecTBa 1 HelocTaTKH. bHOLIEHO3 METAHTEHKA, COCTAB
METaHOIEHHOTr0o Wja. XapakTepUCTHKA M KOHCTPYKLHH COOPY:KEHHH, almnapaTtoB U TEXHOJOTHYECKHX
cxem. CospemeHHble MOJIU(DHUKAIMKE METAHTEHKOB. MHTeHCH(UKaLUs aHa3pOOHBIX NPOLECCOB.
‘BuorexHonorun  nepepaboTKH  MPOMBIIICHHBIX  OTX0/0B.  buopaspyuienuss  KceHOOHOTHKOB.
BHOTEXHOJIOMMH OYMCTKH CTOYHBIX BOJI OT MOHOB TSDKEJIBIX METayuloB M (eHonoB. buonerpanamus
TBEP/bIX OpraHnvyeckux oTxo0JoB. CocTaB TBEp/bIX OTXOIOB H CTpaTerHs MX pasmelleHusA. CBallKu:
TIOJMIOHBI TBEPABIX ObITOBBIX 0TX0/0B (TBO). MHTeHCHBHOE H JKCTEHCHBHOE KOMIIOCTHPOBAHHE.
Peaktopnl. Tepmoduibnas 1 MesodunbHas cragud. CocTtaB mpeobiaJalomux poJoB OakTepuil Ha
pasHBIX cTaausx mporecca. TBeprodaznas anaspobuas depmentauus. [loayuenne u ucnonbp3oBaHue
Ouoraza. buopemejuanusi 3arps3HEHHBIX IIOYB M TPYHTOB. METOA BBIMBIBAHMS 3arps3HAOIIMX
BEIIECTB M BHECCHHSI XHMHYECKHX COEIUHEHHI, CTUMYIHPYIOIMX pa3BUTHE MHUKpo(diaopel. MeToj
BHECCHHS crelH(HuYeckuX OakTepHalbHLIX KyIbTYp B IouBy. CoBMmecTHas nepepaboTka OCajikoB
CTOYHBIX BOJ H TBEPJbIX OBITOBBIX OTXO/I0B.

O6mast Tpy10eMKOCTH AHCIHIIHHBI cOcTaBJ/sieT: 3 3aueTHble exunuLbl (108 yacos).

HroroBplii KOHTPO/Ib 10 AHCUMIIIMHE: 3a4€T.



AHHoTAaINs padoyeil MPOrpaMMbl AHCUHILIHHbI
b1.B.11 «buotexHoaoruu nepepadoTKH 0TX010B»

Yposens Boicuiero oopaszopanus MAI'MCTPATYPA
Hanpasienne noarorosku 06.04.01 «buosorus»
dopma o0yueHHsI — 0UHAS

[leab OCBOEHHS AUCHUILIMHBLI: (OpPMHUpOBAHHE TIPEACTABICHHS O COBPEMEHHBIX
OMOTEXHOJIOTHYECKHX MeToJax MepepadOTKH W YTHIH3AUHUU TBEPAbIX W JKUIAKHX OPraHMYECKHX
OTXOJIOB MPOMBILUIEHHBIX MPOU3BOJACTB, CEIBCKOXO3HCTBEHHBIX H KOMMYHAJILHOIO XO03sHCTBA IS
pelieHus podlieM 3alUTEl OKpYyKalolleil cpeanl; GopMHPOBAHUE YMEHHUS PHUMEHSITh TEOPETHUECKHE
JHAHHS, TTOJYYEHHBIC B XOJ€ H3YUYEHHS PA3IMYHBIX OHOJOTHYECKUX M KOJOTMUECKUX JUCIUTUIHH, B
OMOTEXHOJIOTHSIX TIepepadoTKH OTXO/I0B.

MecTo AHCHMIUVIHHBI B y4e0OHOM ILIAHe: OTHOCHTCS K JUCHUIUIMHAM 4YacTH,
dbopmupyemoit yuacTHMKaMu 00pa3oBaTe/IbHbIX OTHOLUEHHH, Y4YeOHOro IUlaHa IO HAMpaBlICHUIO
nojarotoBku 06.04.01 «buonorusy». OcBauBaeTcs B 3 ceMecTpe.

TpeboBanust K pe3yjabTATAM OCBOEHHSI JAHCUHIVIMHBI. M3yueHue JMCUHUILIMHEI
JIOKHO chopmuposath cienyromue komnerenunu: [1K-2, TTK-3, ITK-4, 11K-6.

Kparkoe coaep:kanne aucnmmiuubl. HanpaBieHus B pasBUTHH OMOTEXHOJOTHIH
nepepadOTKH  OTXOZOB. BO3MOKHOCTH H  mepcrnekTHBbl. MHorooOpasue OMOTEXHOJOTHYECKHX
nporeccoB. Pemnenne 3amay  3allUTBl M BOCCTAHOBJIEHHMS OKPYXKAIOIIEH Cpelbl €  MOMOIIBIO
skojoruueckux ouorexnonoruit. Knaccudukamus orxomoB. @KKO. Buosnoruueckas nepepadoTka
OpPraHu4YecKuX  OTX0JOB. [IpunHuunel  OWOJOrHYecKoi  mepepabOTKH  OTXOAOB € pa3sHbIM
SHEpreTHYecKuM OaiaHcoM. YclloBHs BbIOOpa TEXHOJIIOTMM U OCOOEHHOCTEH NepepabOTKH € y4eTOM
(PU3HKO-XUMHUECKOTO COCTaBa M KOHIEHTpallMM OpraHudyeckoro BsewiecTBa. IIpenmyiiectsa u
HEIOCTATKH a’pOOHBIX H aHa’pOOHBIX MpoieccoB. OpraHnyecke 3arpsa3HeHus CTOYHbIX BoJ. Ocanku
CTOUHBIX BOX M HMX XxapaktepucTukd. [lokazarenn XIIK u BIIK B kauecTBe XapakTepHCTHKH
KOHIIEHTPAIIUH OpPTraHUYeCKOTO BEIeCTBA CTOYHBIX BOJA M JIPYTHX OpPraHHYecKHX OTXOIOB.
BuoTexHomorus a’po0Hoil nepepaboOTKH CTOYHBIX BOJ M OCAAKOB CTOYHBIX BOA. Kiaccuduxarms
METOJOB, CXEM H COOpY:KeHHH a’poOHO# OHOJIOrHYeckoil OYHMCTKM CTOYHBIX BOA. [lapamerpsi,
3 PEKTUBHOCTb, KOHCTPYKTHBHBIC ocoberHocTH. OOpasoBanue OuomieHkH H  (opMHpoBaHHEe
ouoreHosa OuoduiabTpa. LleHTpanmuzoBaHHBIE OHOJOHYECKHE OYMCTHBIE coopyxkenus. Ilepsas
CTYIIEHb OYHUCTKH - OJIOK COOPYIKEHHH /Ul y/laleHHs TBEPAbIX MEXaHHYECKHX 3arpsA3HEHUH CTOYHBIX
BoJ. brok Ouonornyeckoii o0pabOTKH U COOPYKEHHMH 1 OCYIIECTBICHHS IPOLIECCOB € IOMOIIBIO
aKTHBHOrO wja. MeToapl  00pabOTKM  OCaJKOB  CTOYHBIX BOA. AHa’poOHas oOpaboTka
KOHLIEHTPUPOBAHHLIX CTOYHBIX BOJA, HJIOB M OCAJKOB CTOYHBIX BOJA. CyHmIHOCTH aHa’pOOHBIX
TPOIECCOB MTPU OHOIOIHYECKOT OUHCTKE KOHLIEHTPUPOBAHHAIX CTOUHBIX BOJI, OCA/IKOB U HII0B. Llenu u
3a1a44 Ipoliecca aHaspodHOI ouucTKU. [IpeumyinecTBa U HEAOCTATKH. bHOLIEHO3 MeTaHTEHKA, COCTaB
METAHOT€HHOIr0 HJja. XapakTepHUCTHKa W KOHCTPYKLIHH COOPYIKEHHIl, allapaToB U TEXHOJIOIHYECKHX
cxeMm. CoBpeMeHHbIE MOIH(HKAIMH MeTaHTeHKOB. MHTeHcH(puKauus aHa’poOHBIX MPOLECCOB.
BuorexHonorun  nepepaboTKH  IIPOMBIIIIEHHBIX — OTX0/I0B.  buopaspyuieHus  KCeHOOHMOTHKOB.
BHOTEXHOJIOrHH OYHCTKH CTOYHBIX BOJ OT MOHOB TSKEIBIX MeTalsioB M (peHosioB. buoaerpananus
TBEPIBIX OpraHu4eckux oTx0j0B. CocTaB TBEpABIX OTXOJOB M CTpaTerus HX pasmemieHus. Craiku:
MOJIMTOHBI TBepABIX OBITOBBIX 0TX0A0B (THO). MHTEHCHBHOE M SKCTEHCHBHOE KOMIIOCTHPOBaHHE.
Peaxtopbl. Tepmodunbnas u me3odunpHas craguu. CocraB npeobiafaloluX poaoB OakTepHi Ha
pa3HBIX cTaauaX mporecca. TBeprodasnas anaspobuas pepmentanus. [lonydenue u ucmonb3oBaHue
ouorasa. buopeMmeauanus 3arps3HEHHBIX ITOYB M TPYHTOB. MeTOJ] BBIMBIBAHHS 3arps3HSIOLIMX
BELIECTB M BHECEHHS XMMHUYECKHX COEIMHEHHH, CTUMYJIHPYIOIIUX pazBUTHE MUKpodiopsl. Meton
BHECEHHs CleHU(pHUIeCKHX OakTepualibHbIX KyJIbTyp B nouBy. CoBMecTHas IepepadoTKa 0cCajaKoB
CTOYHBIX BOJI H TBEP/IBIX OBITOBBIX OTXO/IOB.

O6mas TPYA10eMKOCTh JHCIHHILTHHBI cOCTABJAET: 3 3a4yeTHbIe equHHLLI (108 acos).

HToroBbiii KOHTPOJIL MO AHCUHIIHHE: 3a4ET.



