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1. O0mme mojoKeHUs

JuctumuimHa «I[IpoMbllIeHHAs IKOJIOTHS» OTHOCUTCS K 4acTH, (POPMHUPYEMO ydacT-
HUKaMH 00pa30BaTeJIbHBIX OTHOIIEHUH Osi0ka 1 ydeOHOro IuiaHa, BXOZSILIEro B cOCTaB 00pa3o-
BaTeNbHON mporpaMMmel Beiciiero oopazoanus 20.03.01 — Texnochepnas 6e3omacHOCTh (TIpo-
¢wib — HxeHepHas 3a1iuTa OKpYXKaromeil cpeibl).

HopMmaTtuBHO-MeToanueckoi 6a3oit st pa3paboTku paboyeil mporpaMMbl y4eOHOM uc-
UIIIUHBL «IIpOMBIIITIEHHAS SKOIOTUS» ABISIFOTCS:

o ®@enepanbhbiii 3akoH «O0 ob6pazoBanuu B Poccuiickoit denepanymy», yTBep:KICHHbIH
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

o Ilpuka3 Munobpuayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBep»AeHUU MOpSAKA
OpraHu3allii U OCYLIECTBIIEHHs 00pa30BaTEIbHON NEATEIbHOCTH IO 00pa30BaTENIbHBIM IPO-
rpaMmaM BbICIIero 0oOpa3oBaHUsS - MporpaMmaM OakaiaBpHara, MporpaMmaM CIIEHUAINUTETa,
IporpamMMaM MarucTparypsl.

o [Ipukaz MunucrepcrBa Tpyna ¥ couuanbHOM 3amuthl Poccuiicko @enepanuu OT
28.12.2015 1. Ne 11571 «O6 yTBepxkaeHnn npodeccuoHalbHOTO cTaHaapTa - Crnenuanuct B 00-
JacTu pa3pabOTKH, COMPOBOKIACHUS U HHTErPAIIMX TEXHOJOTHYECKUX MPOIIECCOB U MTPOU3BOJICTB
B 00J1aCTH OMOTEXHUYECKUX CUCTEM U TEXHOJIOTUI»;

o [IIpukaz MunucrepcrBa Tpyna u couuanbHOM 3amutThl Poccniickoit ®@enepanuu ot
31.10.2016 r. Ne 591u «OO6 yrBepxaeHun MnpodeccuoHanbHOro crangapra - Crneuuaiuct Mo
HKOJIOTHYECKOM 0e30MacHOCTH (B TIPOMBIIIIIICHHOCTH )»;

o @enepanbHblil TOCYAaPCTBEHHBIH 00pa30BaTeIbHbIN CTAaHIAPT BHICIIET0 00pa30BaHUS
(®T'OC BO) no namnpasnenuto noaroroBku 20.03.01 «TexunocdepHas 6e30macHOCTbY (YPOBEHB
OakanaBpuaT), YTBEp)KICHHbII npuka3zoM MunucrepcrBa oOpa3oBaHus U Hayku PO Ne 680 ot
25.05.2020 1

e YueOHble IUIaHbl 00Pa30BaTEIbHOM MPOrpaMMBbl BBICILIET0 00pa30BaHUsl HAIIPABICHUS
20.03.01 — TexnocdepHnas 6e3omacHOCTh (poduie — MHKEeHepHAs 3aluTa OKpYyKaroIeh cpe-
JIbl), TIOATOTOBKU OakajaBpoOB MO OYHOW W 3a0uHOU (hopMam 0OydeHHs, 0JJOOPEHHBIH YUeHbIM
copetoM YIJITY (mpotokon Ne® ot 27.08.2020) u yrBepxkaeHHbl pektopom YIJITY
(27.08.2020) u no ouyHO-3a04yHOM (opMe 00ydeHus, oJo0peHHbIH YueHbIM coBeToM YIJITY
(mpotokon Ne3 ot 18.03.2021) u yrBepxkaeHHsIit pekropom YIJITY (18.03.2021).

OOyuenune no oOpaszoBarenbHoi mporpamme 20.03.01 — TexHocdepHas 6e30MacHOCTb
(mpodmts — MHkeHepHas 3aliuTa OKPYXKAIOIIeH CPeJibl) OCYIIECTBIISETCS Ha PYCCKOM SI3bIKE.

2. IlepeyeHb NJIaAHUPYEMBIX pPe3yJbTATOB 00y4YeHUsI N0 JUCHUIIUHE, COOTHECEHHBIX € MJa-
HHPYEMbIMH Pe3y/IbTATAMH 0CBOCHHUsI 00Pa30BaTeIbHON MPOrPaMMbI

[TnanupyeMbIMH pe3ynbTaTaMu OOy4YeHMs MO JUCLUIUIMHE SBIAIOTCA 3HAHMS, YMEHMS,
BJIQ/ICHUS W/UIU OTIBIT 1€ATEIbHOCTH, XapaKTEPU3YIOILIUE ITAIbI/YPOBHU (HOPMUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBaloIue JOCTHKEHNE TNIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUSI 00pa3oBaTeib-
HOH IIPOrpaMMBI B LIEJIOM.

egb ocBOeHUS] AMCHUILUIMHBI — O3HAKOMJICHHE OOYYaroIIMXCs ¢ OCHOBAaMM IPOMBIII-
JICHHOW SKOJIOTMH, OCHOBAMHU aHaIM3a JEUCTBYIOUIMX TEXHOJOTHYECKHUX MPOLIECCOB C MO3UIIUU
PEKOHCTPYKIIMH (COBEPILIEHCTBOBAHMS), @ TAK)KE CO3/1aBaeMbIX HOBBIX, SKOJIOTHYECKH Oe3omac-
HBIX, TEXHOJIOTHI U 00opynoBaHus; GOpMUPOBaHKE y OYAYLIIMX CHEIMATMCTOB 3HAHUN B 00Ja-
CTH 001Iel MUKPOOHOJIOTUU U COBPEMEHHOM OMOTEXHOJIOTHH.

3agaum IMCHUILIMHBI:

— O3HAaKOMHUTh OOYYAIOIIMXCSI C METOAAMU U CPEJCTBAMM O00E3BPEKHBAHUS/OUUCTKU
MIPOMBIIIUICHHBIX BBEIOPOCOB, COPOCOB, MEepepabOTKH TBEPBIX OTXOJOB M OOpAIICHUs] C TOKCHY-
HBIMHU OTXO/IaMH, B T.4. 9KOJOTMYECKH 0€30MaCHBIMU TEXHOJIOTUSIMHU U 000pyIOBaHHUEM,;



— pa3BUTh HAaBBIKM OOOCHOBAaHHOTO BHIOOpPA M3BECTHBIX YCTPOWCTB, CUCTEM M METOJIOB
3aIIUTHl OKPYXKAIOIIEH CPeabl OT BO3JICHCTBUS MPOMBIIIIICHHBIX OTXO0JI0B M KOHTPOJIS 33 COOIIO-
JICHUEM TEXHOJOTMYECKHUX MPOLIECCOB U PEKUMOB pabOTHI MPUPOIOOXPAHHBIX OOBEKTOB;

— JIaTh CTY/GHTaM KOHKPETHBIC 3HAHUS B 00JacTH OMOXMMUYECKUX IPOLIECCOB MPEBpa-
HICHUS] OPTaHMYECKUX ¥ MUHEPAIBHBIX BELIECTB I0J] BIUSHUEM a3pOOHBIX U aHA3POOHBIX MHUK-
POOPraHU3MOB U (PePMEHTATUBHOTO KaTaIN3a;

— J1aTh CTY/GHTaM OOIIUe MPEACTABICHUS O COBPEMEHHON OMOTEXHOJOIMU U NpPUMEHE-
HUH OMOTEXHOJOTMYECKUX MPOLIECCOB B PA3IMYHBIX 00IACTIX SKOHOMHKH.

IIpouecc m3yyeHusi AUCUMILIMHBI HANPpaBjeH Ha (GopMUpPOBaHHME CJEAYIOUIMX MPO-
(eccuoHATIBLHBIX KOMIIETEHIIUIA:

— IIK-2 CrnocoOHOCTh aHATM3UPOBATh TEXHOJIOTWYECKHE IMPOLECCHl U PEXUMBI PaOOTHI
JEUCTBYIOIIMX MTPOM3BOJICTBA, PACCUUTHIBATH SKOJOTMYECKUE PUCKU ISl OPTaHMU3ALMHA C MO3H-
UM PEKOHCTPYKIMH (COBEPILICHCTBOBAHMSA) JIEHCTBYIOIIMX IPOU3BOJICTBA, a TaKXKe CO3/1aBae-
MBIX HOBBIX, 9KOJIOTHYECKH 0€30IaCHBIX, TEXHOIOTHI U 000pyI0BaHHS;

— IIK-4 CnocoGHOCTh MPOBOIUTH COOp M JTOKYMEHTHPOBATH MH()OPMAIHIO O COCTOSHUH
OKpYXXarolleld Cpeibl, UCIONb3YeMbIX METOJaX M CPEICTBAX HM3MEPEHUS; OCYIIECTBISATH KOH-
TPOJIb 32 COOJIOJICHHMEM TEXHOJIOTMYECKHX IMPOIECCOB U PEKUMOB PabOTHI MPUPOTOOXPAHHBIX
00BEKTOB, COCTABIIATh IPaUKH MPOBEICHHUS IPOU3BOICTBEHHOTO 3KOJIOTHYECKOTO KOHTPOJIS.

B pe3yabTare u3yyeHus TUCHUILTMHBI 00YYAIOMIMIACS T0TKeH:

3HATb: TCXHOJOI'MYCCKUEC MPOLECCChI U PCIKUMBI MMPOMU3BOJACTBA NMPOAYKIUHN B OpraHu3a-
IIH; OCHOBHBIE METO/Ibl U TEXHOJIOTUH 3aIIUTHI OKPYXKAIOLIEH CPeabl OT TEXHOTCHHOTO BO3/CH-
CTBHA; OCHOBHBIC MCXAHW3MbI NIPCBPALICHUA MUKPOOPraHU3MaMH pPa3JINYHbIX XHMMHUYCCKUX CO-
€IMHEeHU, 3aKOHOMEPHOCTH Tpolecca OMOXMMHYECKOTO OKHCICHUS! OpraHMYeCKHX W Heopra-
HUYECKUX BEIIECTB; MOPSJOK BBOJA B IKCILUIYaTaAlMIO0 000PYAOBAaHMS, YIUTHIBAIOIIETO TpeOOBa-
HUSI B 00JIACTH OXPaHbI OKPYXKAIOLICH CPEJIbI;

yMeTb: OPUEHTHUPOBATHCSI B OCHOBHBIX Ipo0jIemMax TeXHOCPEpHO Oe3omacHoCcTH; 000C-
HOBBIBaTh CHI)KEHHE HKOJIOTHUECKUX PUCKOB NPH BBEJCHMU B SKCIUTyaTallMI0 B OpraHU3aluu
KOHKPETHOT'O BHJA 06OPYI[OB3HI/I$I; KOHTPOJUPOBATH CO6J'IIO}1€HI/I€ TEXHOJOTHYCCKUX PCKHUMOB
HIPUPOJOO0XPAHHBIX OOBEKTOB,;

BJIa/IeTh: pPacueTaMy MaccOBOro OajaHCa MPOLECCOB, MPOTEKAIOMNX B OMOJIOTHYECKHX
peakTopax aHa’poOHOM M a’pOOHOM OYMCTKU CTOYHBIX BOJ, NMEpepabOTKH OCa/KOB; HABBIKAMU
HKOJIOTHYECKOTO aHAJIM3a TPOCKTOB PACHIMPEHHUS W PEKOHCTPYKUIUHU JIEHCTBYIOIIUX IIPOU3-
BOJICTB; HAaBBIKAMHU OIIEHKH TEXHHUYECKOTO0 COCTOSIHUS 000py/0BaHUs Ha COOTBETCTBHE TpeOOBa-
HUSIM T10 OXpaHe CPebl  IKOJIOTHIECKOI 0€301MacHOCTH.

3. MecTo AUCHHMIJIMHBI B CTPYKTYype 00pa30BaTeIbHOI MPOrpaMMbl

Jlannast yueOHasi NUCUUIUIMHA OTHOCUTCS K JTUCUUIUIMHAM IO BHIOOPY BapUaTUBHOM ya-
CTH, YTO O3HauaeT (OPMHPOBAHUE B Ipolecce 0O0ydyeHus y OakaiaBpa OCHOBHBIX Mpodeccuo-
HaJIbHBIX 3HAHUW U KOMIETEHLIUH B paMKaX BHIOPAHHOTO MPOQUIIS.

OcBoeHne AaHHOW AMCIUIUIUHBI SBISETCS HEOOXOIUMON OCHOBOM AJISi MOCIENYIOIIETro
uzydenus quctuminH OIIOIT u HanucaHus BeIMYCKHOM KBaMM(PUKAIIMOHHON pabOTHI.

Hepequb 0660”8'{1166110%;1/{)6, conymcemeyruux u obecneyusaemvix 0ucuunﬂuH

ObecneunBaronye ConyrcTByromue ObecneunBaemble
1. | Hayku o 3emne u xu- | Ympasienue TexHochepHoi o6e3omnac- | PacueTsl Xumuko-
MUS OKpYXKaroIei HOCTBIO, SKOJOTMUYECKHI MEHEe K- TEXHOJIOTHYECKHUX TPO-
cpenpl MEHT, 9KCIepTU3a U cepTUUKaLUs LIECCOB

2. | YrpasreHue kaue- N Teopernueckre OCHOBBI
CTBOM OKDVIKAIOIICH IIponeccsl 1 anmapaTbl XUMAYECKOU SALITEL OKDVIKAIOLLCH
Py IJl TE€XHOJIOTHH H pyraomt
cpensl Cpebl




3. TexHOomOornsI OCHOBHBIX
[IPOU3BOJACTB U IIPOMBIIII-
JICHHBIC BBIOPOCHI

3aiuTa BBIITYCKHOM KBa-
T (HUKAITMOHHOU PabOTHI,
BKJII0Yast OJITOTOBKY K
IpoLEeAype 3allUThl U
IpOIEyPY 3aIIUTHI

4. | IlpousBoACTBEHHAs
MPAKTHKA 10 TOJTyde-
HUIO TTpodheccHoHalb-
HBIX YMCHUU M OTIBITA
npodeccnoHaTBEHOMI
JeSITEeIIbHOCTH

VYKa3zaHHbIE CBSI3M JUCLUIUIMHBI AA0T 00YYaIOLIEMYCsl CUCTEMHOE IIPEICTABICHUE O KOM-
IUIEKCE M3Y4YaeMBIX TUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obecneunBaer Tpedyemblit
TEOPETUYECKUH YPOBEHb M IPAKTUYECKYI HAIIPABJICHHOCTh B cHcTeMe 0OydeHus U Oyayiuei
JESITEIbHOCTH BBIITYCKHHKA.

4. O0beM TMCUMILUIMHBI B 324€THBIX eIHHHUIAX ¢ YKA3aHHEM KOJIMYeCTBA aKaJeMUYeCKHX
4YacoB, BbIIeJEHHbIX HA KOHTAKTHYI0 pa0oTy o0y4aloluxcs ¢ npenojaanareJsieM (1o BUAaM

yueOHBIX 3aHATHII) 1 HA CAMOCTOSTEIBLHYIO PA00Ty 00y4ar0IUXCs

O061ast TpyI0eMKOCTh JTUCIUATIIMHBI

Bun yueOHOM paboThI Bcero akageMuuecKux 4acoB
outas dopma 3a04Has OYHO-3a0YHas

dhopma dhopma
KonTakTHas padoTa ¢ npenogaBarejgemM*: 102,35 22,35 76,35
nexmun (J1) 48 10 36
npaktuaeckue 3anstus (113) 18 - 16
naboparopusie padboTs (JIP) 36 12 24
WHBIC BUJII KOHTAKTHOM pabOTHI 0,35 0,35 0,35
CamocTosiTeIbHAs padoTa 00yYalomMXCsi: 113,65 193,65 139,65
M3Y4YEHHE TEOPETHUECKOTO Kypca 30 90 40
MOJrOTOBKA K TEKYIIEMY KOHTPOJIIO 48 95 64
KypcoBasi paboTa (KypcoBOil IPOEKT) - - -
MOATOTOBKA K MPOMEKYTOYHOM aTTeCTAllUH 35,65 8,65 35,65
Bu/1 IpoMeKyTOYHON aTTeCTAIUM: IK3aMeH IK3aMeH IK3aMeH
O611asi TPY10eMKOCTh 6/216

*KonTtakTHast paboTa o0yyaromuxcs ¢ MpernojaBareieM, B TOM YUCIe ¢ IPUMEHEHHEM AUCTaHLMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHH, BKIIOUAET 3aHATHS JICKIIMOHHOTO THNA, U (WJIM) 3aHATHI CEMHHApPCKOTO
THUTA, JJa0OpaTOPHbIE 3aHATHS, W (WJIM) TPYNIOBbIE KOHCYJIbTAIMK, U (WJIHM) WHIAWBUAYAIbHYIO paboTy
oOyyaromerocs ¢ MmpenojgaBareyieM, a TaKKe aTTeCTAlUOHHBIE HCIBITAHUS TPOMEKYTOUYHON aTTeCTallHuu.
KonTtakTHas paboTa MOXET BKIIIOYATh WHBIE BUIBI YU€OHOH AESATENbHOCTH, peLyCMaTPUBAIOIINE IPYII-
MOBYIO ¥ MHAMBHIyaJbHYIO paboTy 00ydaroumxcs ¢ mpemnojaBaresneM. Yackl KOHTAaKTHOH paboThI ompe-
nensitorest [TonmoxenneM 06 opraHu3alyy ¥ MPOBEJICHUH KOHTAKTHOW paboTHI MPH pean3anuy o0pa3oBa-
TEJIHBIX MPOrpaMM BhICLIET0 00pa3oBaHMs, YTBEpKICHHbBIM YueHbIM coBeToM YIJITY ot 25 derpans
2020 roga.



5. ConeprxaHue TMCUMILIHHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/iejiaM) ¢ YKa3aHHeM OT-
Be/ICHHOT'0 HA HUX KOJMYeCTBA AaKAJeMUYEeCKHUX YaCOB

5.1. TpynoemkocTh pa3aejioB JUCHUINIMHBI

o4Has ¢opMa 00y4eHHUsI

No | HammenoBanue pasznena JEiEre CamocrosTensHas
JI 113 JIP KOHTAKTHOM
/I JTUCIUTUTAHBI pabora
paboThI
1 | Beenenue B kypc «IIpo- 1 ) ) 1 i
MBIIJIEHHAS SKOJIOTHSI»
2 | Paszgen 1. OCHOBBI MHK-
pobuonornn u Ouorex- | 16 18 - 34 38
HOJIOTUH
3 | Paznen 2. QCHOBLI npo- 31 ) 36 67 40
MBIIIJICHHON 9KOJIOTHU
Hroro no paznenam: 48 18 36 102 78
IIpomexyTouHas aTTecTanus 0,35 35,65
Bcero 216
3a04yHas popmMa 00yueHust
Ne HaumenoBanue paznena EEERT CaMocTosTeIbHas
JI I13 JIP | KOHTaKTHOM
/1 JIUCUATLINHBL pabora
paboThl
1 | Beenenue B kypc «IIpo- 0.5 i ) 0.5 i
MBIIIICHHAS KOJIOTHS
2 | Pazmen 1. OCHOBBI MUKpO-
OMoJIOTMH M OMOTEXHOJIO- 4 - 6 10 92
Tan
3 | Pazgen 2. UOCHOBLI po- 5.5 i 5 115 93
MBIIIIEHHON YKOJIOTHU
HToro no pasgenam: 10 - 12 22 185
ITpomMexyTodHast aTTeCTaAIHS 0,35 8,65
Bcero 216
04HO-3204Hasi popma oOyueHust
Ne | HammeHnoBanue paznena Egarg CaMocTosTenbpHast
JI 113 JIP KOHTaKTHOM
n/n JUCLATUIAHBI pabota
paboThI
1 | Benenue B kypc «IIpo- 1 ) ) 1 i
MBIIIIEHHAS DKOJIOTHS
2 | Pazgea 1. OcHOBBI MHK-
pobmonornn u Oworex- | 12 16 - 28 50
HOJIOTUH
3 | Pazgen 2. 90H0351 po- 23 i 24 47 54
MBIIIICHHON SKOJIOTHU
HTroro no pasnenam: 36 16 24 76 104
ITpomMexyTodHast aTTeCTaIHs 0,35 35,65
Bcero 216




5.2. Conep:xaHue 3aHATHI JeKIIMOHHOTO THIIA

Beenenue B kypc «IIpoMblnieHHASE IKOJIOTHSD)

Lenu u 3a0auu oucyuniunvl. MeCTO AUCUMUIUIMHBI B CHCTEME SKOJOTHYECKUX HayK. CBs3b
CO CMEXXHBIMU JUCHUIIMHAMU. [{enu 1 3a1aun 3a1MThl OKPYKAOIIEW IPUPOTHON CPEBI.

Pa3nen 1. OcHOBBI MUKPOOMOJIOTHHM U OMOTEXHOJIOTHH

Tema 1.1. Cucmemamuxa, mopgonoeus, huzuonocus MUKpOOPeaHU3MO8

Ponp 1 3HaYeHHME MUKPOOPTaHU3MOB B IIPUPOJE U XO35AWCTBEHHOU JEATEIBHOCTH YEJIOBE-
ka. CucrtemMaTuka MUKpOOpPraHu3MoB. [Ipokapuotsl, 3ykapuoTel U BUpYChl. lloHsTHE TEpMUHOB
«CHUCTEMAaTHKa», «TAKCOHOMUS», «HOMEHKIaTypa». bunapHas (1BoliHas) HOMEHKIATypa MUKPO-
opranu3moB Kapina Jluanes. Mopdosorust Mmukpoopranu3MoB. CTpoeHre OakTepruaIbHON KIIET-
K{, OCHOBHBIE CTPYKTYPHBI 3JIEMEHTHI M UX (YHKLIMOHAIbHbIE 0COOEHHOCTH B Tpolieccax odec-
MEYCHUS KUZHEJCATEIIbHOCTH KJIETKU. XUMUYECKHI cocTaB OakTepuaabHOU KieTKku. Dusunomno-
rusi MUKpoopranu3MoB. [Ipoiecchl nutanusi, oOMeHa BEIECTB U JbIXaHus. buosnornueckue Ka-
Tanu3aTopsl (hepmeHTsl). BiusHue BHEMTHUX (aKTOPOB Ha KU3HENEATEIHHOCTh U OHOJOTHYE-
CKYI0 aKTUBHOCTb MUKPOOPIaHU3MOB.

Tema 1.2. Ilpespawjenue MuKpoopeaHuzMamu OpeaHuyecKux cOeOuHeHull.

[TpeBpalieHrie MUKpOOpraHM3MaMu YIJIEpOACOAEpKAIUX COCIUHEHUI B aHA’POOHBIX U
a’pOOHBIX YCIOBUAX. MeXaHU3M MUKPOOHOIOTHYECKOTO MPEBPAILIEHUsI OPraHUIYECKUX COeIUHE-
HUN B aHa’pOoOHBIX ycinoBuAX (riukonus). IIponecchl OpoxeHus. Tumbl OpoXeHUs: MacisHO-
KHCIIO€, CIIUPTOBOE, MoJIOUHOKHCIoe. COpakuBaHHe OENKOB U KUPOB. MHUKPOOHOIOTHYECKOE
IIpEBpaLEHNE OPraHMUYECKUX COETUHEHHUH B a3pOOHBIX YCIOBUSIX.

Tema 1.3. Mukpobuonozuueckoe npespaujerue azomcooeplHcaujux OpeaHuUyecKux coeou-
HEeHUU U MUHEPAIbHBIX BEUjeCE

[IpeBpaiieHre MUKpOOpraHU3MamMHu a30TCOJAEpKAIIMX OPraHMYECKUX BellecTB. MuHepa-
JM3alusl OPraHUYeCcKoro a3oTa, MPOLECChl THAPOIUTUYECKOT0, OKUCIUTEILHOTO U BOCCTAHOBH-
TEIHHOTO Je3aMUHHPOBAHUS aMHUHOKUCIOT. IIporeccsl HUTpUUKAINY, TEHUTPUPHUKAIIUN aM-
MHUaka MUKpoopranusmMamu. @Dukcanus MOJIEKYISIPHOTO a30Ta MUKpOOpraHu3MaMu. buoxumus
azorduxcauuu. [IpeBpaiieHre MUKpOOpraHu3MaMi MUHEpaJIbHBIX BellecTB. MUKpoOHoiIoruye-
CKO€ IpeBpalleHne coequHEeHH cepbl U pochopa. MukpoOnosornueckoe npeBpaiieHue coeam-
HEHHUI METaJUIOoB.

Tema 1.4. Beeoenue 6 cospemenHy0 OUOMEXHON02UIO

BBenenue B coBpeMeHHy0 OuotexHosioruto. [lonstue 6uoodwvekra. Jlenenue 610o0bekK-
TOB IO MPOU3BOJICTBEHHBIM (yHKIMsIM. Kiaccudukamms 6m1o00bexkToB. CrocoObl co3gaHus U
COBEpILEHCTBOBAHUS OMOOOBEKTOB METO/JaMU MyTareHe3a M CeNeKIUH, KJIETOYHONW M TeHHOMH
WHXXEHEepUH, NHXKEHEPHOU sH3uMonoruu. CrocoObl BeZieHHsI U o011asi XapaKTepUucTHKa OUOTeX-
HOJIOTHYECKOT0 MpoIiecca: MOATOTOBKA M CTEPUIIM3ALMS TEXHOJIOTHUYECKOTO BO31YyXa, FEPMETH-
3alMsl U CTEPUIIU3alUsl TEXHOJIOTMYECKOTO O00OpYJOBaHMs, CTEPUIIN3ALNS MUTATENbHBIX CpPE,
MOJTrOTOBKA MOCEBHOro MaTtepuana. OOmas xapakTepucTHka OMOTEXHOIOTMYECKOTo IMpolecca.
Knaccudukanus 6MO0TEXHOIOIMUECKOT0 MPOoIecca MO0 TEXHOJIOTHYECKUM IapaMeTpaM.

Tema 1.5. Buomexnonoauss 6 peuwieHuu npooaem 3auwumol OKpyscaroueli cpeovi. Mukpo-
buonocuveckue Memoovl OYUCMKU CHOYHBIX 800

OcCHOBHBIE HanpaBJIeHUS! IPUMEHEHUSI OMOTEXHOJIOTHYECKUX MPOLIECCOB B PELICHUU MPO-
OyieM 3alIUTHl OKpYy’Karolled cpeabl. buonmornyeckas o4rcTKa CTOYHBIX BOJ. XapaKTepUCTHKA
CTOYHBIX BOJ|: KATETOPUHU CTOUYHBIX BOJ, BUJbI 3arPSA3HSIONIMX BEIECTB, COAEPKALIMXCA B CTOY-
HBIX BOJIaX B pa3lnyHOM (a30BOM cocTosiHuu. [loHsATHE MoKazaTesnei cTeneHu 3arps3HEHHOCTH
ctounblx Boj «BIIK» nm «XIIK». KonnuecTBeHHBIN KpUTEpUH, 0 KOTOPOMY OLICHMBAETCS J0-
CTYIHOCTb 3arps3HSIIONIUX BEHIECTB OMOJIOTMYECKOMY OKHCIIEeHHI0. TpeOoBaHUS, MpeabsBiise-
MbI€ K CTOYHBIM BOJIaM, ITOCTYMAIOIUM Ha OMOJIOTHYECKYIO OUHCTKY.

Tema 1.6. Buoxumuueckue 0oCHO8bl OUONOSUYECKOU OUUCKU CIOYHBIX 800
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Knaccugukaius METOI0B U COOpYXEeHUI OMoornyeckoil ouncTtku. bruoxumudeckue oc-
HOBBI OMOJIOTMYECKON OYHCTKH CTOYHBIX BOJA. MHUKPOOpPraHU3Mbl aKTUBHOTO HMJIa U OUOIIJICHKU.
Bnusiaue paznuuHbix (akTopoB (KOHICHTPALUS 3arPs3HSIONIETO BEIIECTBA, KOHIEHTPALHS KUC-
JopoJia B CTOYHOMU BOJIe, TeMIepaTypa u BenuunHa pH cTouHOi BonbI, coepkaHne OMOTeHHBIX
AIIEMEHTOB, TSDKEJBIX METAJJIOB U MUHEPAIbHBIX COJICi) Ha CKOPOCTh OMOXUMHUYECKOTO OKHUCIIE-
HUs. A3poOHBIE OMOTEXHOJIOITMYECKHUE MPOIECChl B OUUCTKE UM 00E3BPEKUBAHUU TPOMBIIUICH-
HBIX U XO3HCTBEHHO-OBITOBBIX CTOYHBIX BO/I.

Tema 1.7. Ouucmka cmoyHvIX 800 8 UCKYCCMBEHHBIX AIPAYUOHHBIX COOPYHCEHUSX

AbdpanoHHas OYUCTKAa CTOYHBIX BOJ B OHMOpeakTopax ¢ OHOIUIEHKOH (OMO(QHIBTPHI).
YcerpoiictBo 6MopuIbTpOB W IpHHIUN uX padoThl. Kiaccudukanus 6HopuIbTPOB U UX Xapak-
TEpUCTHUKA. AdpallMOHHAsl OYMCTKA CTOYHBIX BOJ B OMOpEaKTOopax ¢ aKTUBHBIM WUJIOM (a3pOTEH-
KH), UX YCTPOMCTBO U mpuHIUN paboTsl. Kiaccudukanus a3poTeHKOB IO THIPABINYECKON CXe-
Me paboThl W HAarpy3Ke Ha aKTUBHBIA WJ. TeXHUYECKHE CHCTEMbI OMOPEAKTOPOB C aKTHBHBIM
wioM. KoHCTpyKIuM a3poTeHKOB. TexXHOJIOrHMYecKue XapaKTepUCTUKH pPaboOThl a’pOTEHKOB.
AHa’poOHast OYMCTKA CTOYHBIX BOJ U COpaKMBAaHHUE OCAIKOB.

Tema 1.8. /]pyeue nanpagnenus ucnonb308anus OUOMEXHOIO2ULECKUX NPOYeccos 8 peule-
HUU IKOI02UYECKUX NpobIem

buonoruueckas ouncTka W Je3070palys MPOMBIIUICHHBIX BBIOpOCOB. buopemenuanuu
[IOYB B OMOJIOrMYECKHUX peaKkTopax. TeXHOJOrn4ecKue MpoLecchl OMOKOHBEPCUHM OPraHU4YEeCKUX
OTXOJIOB B IOJIE3HBIE MPOJIYKTHI: CHJIIOCOBAHHME, KOMIIOCTUPOBaHUE, adpoOHas cTabuiu3aius,
aHadpoOHOe cOpakMBaHUE M METaHOTeHepalysi. XUMU3M Ipolecca MeTaHoreHe3a. buoKoHBep-
CHUSl OPraHUYECKUX OTXOJOB B TEIUIOBYIO SHEPTHIO M TOIUIHBO.

Pa3nen 2. OcHOBBI NPOMBINIJIEHHOH IKOJIOTHMH

Tema 2.1. 3acpasnenue cuopocgepoi.

Tume! 3arps3HeHUs (FHEPreTHIECKOe — (PU3NUECKOe, MaTepPUAITbHOE — XUMUYECKOe U OHO-
JIOTUYECKOE), X UCTOUYHUKU U cuHeprerndeckuil a¢dekr. [loHsTre o npeneiabHO TOMYCTUMON
KOHLEHTPALlUU 3arps3HAIOLIErO BEIIECTBA B OKPYXKAIOUIEH cpele U MNpeNesbHO JOIYCTUMOM
ypoBHE  (U3UYECKMX, OWOJOTMYECKHX M  JIpyruX BO3AeUCTBUHA.  [IpouzsoocmeenHo-
Xo3s1icmeeHHble U KOMNIEKCHble HOPMAMUBHI.

Tema 2.2. Obwasn xapaxmepucmuxa npoyeccos 3azpsa3HeHus U CamMOOYUueHus: 8 pekax u
sodoemax

DKOJIOrH4YecKHe MOCeICTBH 3arpsiI3HeHNUs IPUPOAHBIX BOJI. AHTPOIIOTEHHOE 3arpsi3HEHHe
ruapocdepsl (xumuueckoe, pusuueckoe, duonornueckoe). MCTOUHNKN 3arps3HEHUs] U OCHOB-
Hble 3arps3HsAolIMe BemiecTBa ruapochepsl. OCHOBHBIE TEHICHLIMHM B M3MEHEHHM KadyecTBa
NPUPOHBIX BOJI O] BIUSHUEM X03SHCTBEHHOM JIEATETHHOCTH JIFOICH.

Tema 2.3. Jlonycmumas nazpy3ska Ha 8600Hbll 0ObEKM

Omnpenenenne yCIOBHMA CITyCKa CTOYHBIX BOJ B BOJHBIA 00BeKT. [loHATHE TUMHUTHDYIOLITE-
ro mokasaressi BpeHOCTH, ero B3aumocBssb ¢ [1JIK. KommiuekcHbli MHIIEKC 3arpsi3HEHUs BOJI-
Hoii cpenbl (U3B).

Tema 2.4. Cnocobvl ouucmru u nepepabomxu Crmo4Hsix 600

VY nanenue B3BEIICHHBIX YACTHI[ U3 CTOYHBIX BOJI MOJI JEHCTBHEM I'PaBUTAIIMOHHBIX U IIEH-
TPOOEKHBIX CUJ (THAPOMEXaHUYeCKas OunCTKa). PU3UKO-XUMHUYECKHE METOJIbl OYUCTKU CTOY-
HBIX BOJ — KOAryJsauus ¥ QIokyasuus; GroTanus; aacopOius, MOHHBIH 00MEH, SKCTpaKLus; 00-
paTHBIi OCMOC W yJAbTpadMIbTPALUS; IEKTPOXUMHUYECKHE METOJbl. XUMHUYECKHUE METOJIbI
OUYUCTKH CTOYHBIX BOJl — HEWTpaJM3aIlHsl; OKACICHNUE M BOCCTAHOBJICHHE; yIAICHUE MOHOB Tsi-
KENBIX METAJUIOB. BHOXMMHUYECKHE METO/bl OYMCTKH CTOYHBIX BOJ. A’poOHBIE U aHa’pOOHBIE
nporiecchl. Pexyrepanus akTHBHOTO wiia. TepMUYecKrne METOIbI OUUCTKH CTOYHBIX BOJI.

Tema 2.5. 3acpasnenue ammocghepol

3arpsizHEeHHE aTMOC(HEpPHOTO BO3IyXa (XUMHUUYECKOe, (pr3nueckoe, OMOTHIECKOoe). XUMHuJe-
CKO€ 3arpsi3HEHUe, Kak HanboJsiee onacHbli BuJ 3arpsa3HeHus. CMOTH, KUCIOTHBIE OCAKH, Map-
HUKOBBIN 3 ekT. IcTOUHMKY 3arps3HEHHS 1 OCHOBHBIE 3arps3HSIONINE BEIECTBA aTMOC(EPHI.

Tema 2.6. Cnocobbl ouucmru 2a308bix U 2a30Nbl1e6blX blOPOCOE
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OuncTKka OTXOIAIIMX Ta30B OT a’po3oieil (puibTpel, ckpyOOepsl u ap.). OCHOBHBIC
MPUHLIMIIBI BHIOOpA MeTOoAa OYUCTKU. AOCOPOILMOHHBIE METOAbl OYMCTKH OTXOJISILIMX Ta30B.
ANCOpOIIMOHHBIE METOJ(BI OYUCTKH OTXOJSIIMX ra3oB. MeToAbl KaTaIUTUYECKOH U TepMHue-
CKOM OUMCTKU OTXOASIIUX Ta30B. [le3om0panus u 00e3BpeKUBaHIE Ta30BO3TyLIHBIX BEIOPOCOB.
Hcnonb30Banue OMOXMMHUYECKUX METO/IOB.

Tema 2.7. Koumpons kauecmea ammocgheproco 6030yxa

Knaccugukaiuss HICTOYHHKOB 3arps3HEHUS 110 HA3HAYCHHIO, MECTY PACIIOJIOKEHUs, T'eo-
METPUYECKON Qopme, pexkuMy padoThl, 1aJbHOCTU PACIPOCTPAHEHHUSI, XapaKTepy OpraHu3aluu
OTBO/Ia U KOHTPOJIsL. Y CIOBUS BBIOpOCa ra30BbIX BEIOPOCOB B arMochepy. OCHOBHBIE TEPMUHBI B
HOPMHPOBAaHHMH KayecTBa aTMocdepHoro Bo3ayxa. dddexr cymmanuu. Pacuer I1/]B.

Tema 2.8. Memoowst nepepabomxu meepobix omxo008

[TepepaboTka TBEpIbIX MPOMBIIUICHHBIX OTXOJO0B (JIMKBUAALIMOHHBIC, YTHIIM3AIIOHHBIE
METO/II, pa3MenieHue oTxo10B). O6opynoBanue. KommnocrupoBanue.

Tema 2.9. 3acpasnenue nous

Pa3sHOBHIHOCTD 3arpsA3HSIONIMX BEIIECTB U MOCIEICTBUS 3arpsi3HEHUS [1I0YB COBPEMEHHBIM
CEJIbCKOXO03SHUCTBEHHBIM MPOU3BOACTBOM. [Ipobnema ucnons3oBanus ynoOpeHuid. 3arpsisHeHue
[IOYB NECTULIMJIAMU U €r0 IKOJIOrMuecKoe 3HaueHue. HopmupoBaHnue 3arps3HSIONIMX BEIIECTB B
nouBe. KoHTpoIIb U yIipaBieHne KayeCTBOM MTOUBHI.

5.3. Tembl U GopMBbI 3aHATHI CEMUHAPCKOT0 THIIA
Y4eOHBIM IJIAHOM T10 TUCIHILIMHE TPEIYCMOTPEHBI MPAKTHYECKUE U JTa00paTOpHBIE 3a-

HATUS
TpynoéMkocTs, yac
No HaumenoBanwue paznena dopma nposejie- o,
- JUCLUILIMHBL (MOJYJIs1) HUS 3aHATUSA OYHas 3a04Has
3a049Has
IIpakTrueckoe
Paznen 1. OcHOBBI MUKpPOOHOIIO- P
3aHSATHE T10 3a-
run ¥ ouorexnomoruu (tema 1.1.
1 KpEIJIEHUIO T€O- 2 - 2
Cucrematuka, mopgoinorus, ¢u-
PETUYECKOTO Ma-
3MOJIOTUSI MUKPOOPTaHU3MOB)
Tepuana
Paznen 1. OcuoBbl Mukpobuoino- | IIpaktuueckoe
ruu u OuotexHosoruu (tema 1.2. | 3aHsTHE MO 3a-
2 | IlpeBpamieHne  MHUKpPOOpPTaHH3- | KPEIUICHHIO TEO- 2 - 2
MaMM OpPraHWYECKHX COEJIUHe- | PETUYEeCKOro Ma-
HUT) Tepuana
IIpakTueckoe
Paznen 1. OcHOBBI MUKpPOOHOIIO- P
3aHSATHE T10 3a-
UM 1 OnotexHosjoruu (tema 1.3.
KpEIJIEHUIO T€O-
MukpoOuosioruaeckoe  mpeBpa-
3 PETHYECKOTO Ma- 2 - 2
IIEHUE a30TCOAEPXKAIMX Opra-
. Tepuaia (BbIIOJ-
HUYECKUX COCTUHEHUH W MUHE-
HEHHE TECTOBOTO
paJIbHBIX BELIECTB)
3aJTaHMS)
Paznen 1. OcHOBBI MHKPOOHOJIO-
[IpakTHueckoe
ruM U OuorexHonoruu (rema 1.5.
3aHSATHE I10 3a-
bruotexHonorns B pemeHnu mpo-
4 . KPETUICHUIO TEO- 2 - 2
O51eM 3aIMThl OKpY’KaroIien cpe-
PETUYECKOro Ma-
Iel.  Mukpobuonoruueckue me-
Tepuana
TOJIbl OYUCTKH CTOYHBIX BOJI)
Pazgen 1. OcHoBbl MukpoOuomno- | Kelic-3amanne
5 | ruu u GuorexHosoruu (tema 1.6. | (TexHONOTHYE- 2 2 2
broxumuueckne OCHOBBI OMOJIO- | CKUI pacuer Omo-
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TpymoéMKOCTE, yac
No HaumenoBanwue pasnuena dopma nposeie- DY : P
B JVCIUTUTAHBI (MOYJIS) HUS 3aHATUSA OuHast 3a049Hast
3a04Has
THYECKOW OYUCTKH CTOYHBIX BOJI) | PEaKTOpPOB ¢ OMO-
TIJICHKO )
Pazmen 1. OcuoBbl MukpoOuono- | Kelic-3amanue
ruu u omorexHosioruu (tema 1.7. | (TexHOJIOTHYE-
6 | OuncTKa CTOYHBIX BOJ B MCKYC- | CKHMi pacder Ouo- 8 4 6
CTBEHHBIX a’pallMOHHBIX COOPY- | PEAKTOPOB C aK-
JKEHUSX) THUBHBIM HUJIOM)
Paznen 2. OCHOBBI MPOMBIIIIEH-
7 HOW sKkonoruu (Tema 2.4. Crnoco- |  naboparopHas 4 4 4
Obl OYHCTKM U TIepepadOTKH pabora
CTOYHBIX BOJI)
Paznen 2. OCHOBBI MPOMBIIIICH-
. pelleHue cuTya-
HoU 3Konoruu (Tema 2.6. Crioco- .
8 [IUOHHOU 4 - 2
OBl OUMCTKU Ta30BBIX U Ta30IbI-
3aa4un
JICBBIX BHIOPOCOB)
Paznen 2. OCHOBBI MPOMBIIIICH-
9 Hol ’konoruu (Tema 2.4. Crioco- | maboparopHas 4 4
Obl OYHCTKM U TIepepadOTKH pabora
CTOYHBIX BOJI)
Paznen 2. OcHOBBI POMBILIECH-
. pelieHue cuTya-
HO# 3Kosoruu (Tema 2.4. Crioco- N
10 LIUOHHOM 4 2 2
Obl OUHCTKH U TMepepadOTKH
3aa4un
CTOYHBIX BOJ)
Paznen 2. OcHOBBI POMBINIECH-
11 HoM skojoruu (Tema 2.4. Crioco- | naboparopHas 4 4
Obl OYHCTKM U TIEpPepadOTKH pabora
CTOYHBIX BOJ)
Paznen 2. OcHOBBI MPOMBINLIECH-
. pelieHre cuTya-
HOM skojoruu (Tema 2.8. Merto- N
12 [IAOHHOMN 4 - 2
JIbI TIEPEepabOTKH TBEPJABIX OTXO-
3aauu
JIOB)
Paznen 2. OcHOBBI MPOMBINLIECH-
13 HOM sKkozorun (Tema 2.4. Croco- | peleHue Keiic- 4 5
Obl OYMCTKM U THepepaboTKu 3a1aHUSA
CTOYHBIX BOJ)
Paznen 2. OcHOBBI MPOMBINIECH-
14 HOM sKkozorun (Tema 2.6. Croco- | peleHue Keiic- 4 2
OBl OYMCTKH Ta30BBIX W Ta30IbI- 3aJIaHus
JICBBIX BEIOPOCOB)
Paznen 2. OCHOBBI MPOMBIIIIEH-
15 HOH 3kosoruu (tema 2.8. MeTo- | pelieHue Keiic- 4 5
JIBI TIEPEepabOTKH TBEPJABIX OTXO- 3aJIaHus
JIOB)
Hroro: 54 12 40
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5.4 Jleraau3anus CaMOCTOSATEJIbHOM PadoThI

HaumenoBanue paznena

Bun camoctos-

TpynoemkocTs, yac

Ne o O4YHO-
JTUCIUIUIAHBI (MOJTYJIS) TEJIbHOW paboThl | oOuHasl | 3a04Has
3a04Hast
Paznen 1. OcHOBBI MUKPOOHOJIOTUH U
IToaroroBka x
ouorexnonoruu (tema 1.1. Cucrema-
1 TEKyIIeMYy KOH- 2 8 6
TUKa, Mopdoiorus,  (HuU3noIOTUs
TPOJIIO (OTIIPOC)
MHKPOOPTaHH3MOB)
Paznen 1. OcHOBBI MUKPOOHOJIOTHH U
[Togroroska k
ouorexnonoruu (tema 1.2. IlpeBpa-
2 TEKyIIEMYy KOH- 2 8 6
IIEHWE MHUKPOOPTaHW3MaMHU OpTraHU-
. TPOJIO (OIPOC)
YECKUX COCAMHCHUI)
Paznen 1. OcHOBBI MUKPOOHOJIOTHH U
[Togroroska k
ouorexnonoruu (tema 1.3. Muxkpo-
BBITIOJTHEHUIO
3 | Omosiormueckoe MpeBpalieHUue a30T- 4 10 6
TECTOBOTO 33]1a-
COJIepKallNX OpPraHUYEeCKHX COeIU- s
HEHHUI ¥ MUHEPAITBbHBIX BEIIECTB)
Paznen 1. OCHOBBI MUKPOOHOJIOTHH U
Iloxroroska
4 | ouotexuosioruu (tema 1.4. Beenenue edhepata 9 10 8
B COBPEMEHHYIO OMOTEXHOJIOTHIO) pewep
Paznen 1. OcHOBBI MUKPOOHOJIOTUY U
ouorexHonoruu (tema 1.5. buorex-
IloaroroBska k
HOJIOTHUS B PELLIEHUH MPOOJIeM 3allu-
3) . TEKyIIEMY KOH- 2 6 6
ThI OKpY>Karoliei cpeapl. MuUkpooHo-
TPOJIIO (O1IPOC)
JIOTHYECKUE METO/Ibl OYMCTKH CTOY-
HBIX BOJ)
Paznen 1. OCHOBBI MUKPOOHOJIOTUHN U
IToaroroBka x
ouotexnonoruu (tema 1.6. buoxumu-
6 . | BBIIOJHEHUIO 4 14 6
YeCKHE€  OCHOBBI  OMOJIOTMYECKOMH .
Kelic-3a/1aHust
OYKMCTKU CTOYHBIX BOJI)
[Toxroroska x
Paznen 1. OcHOBBI MUKPOOHOJIOTUH U A
BBITTOJTHEHUTO
ouorexnonoruu (tema 1.7. Oumuctka .
7 Keilc-3a1aHus u 6 26 6
CTOYHBIX BOJ B ICKYCCTBEHHBIX adpa- .
KOHTPOJIHLHOM
IIUOHHBIX COOPYKEHUSX )
palboThI
Paznen 1. OcHOBBI MUKPOOHOJIOTUY U
6uotexHonmorun (tema 1.8. [Ipyrue
IToaroroBka
8 | HampaBieHUs WCIIONB30BaHHUA OHO- edepata 9 10 6
TEXHOJIOTHYECKUX TIPOILIECCOB B pe- peoep
MICHUU YKOJIOTHIECKUX TPOOIIEM)
Pasnen 2. OcHoBel mpomsbinuieHHoOM | IloaroroBka k
g | 2Komornu (tema 2.4. CnocoObl | ompocy 1o Teme 4 14 6
OYUCTKM M TepepaboTKM CTOYHBIX | J1abOpaTOpPHOM
BOJI) paboThHI
Paznen 2. OcHOBBI IPOMBIIITIEHHON ITogroroska
10 | 2konoruu (tema 2.4. CrnocoObl | mpe3eHTaluuu u 5 5
OYUCTKM M TepepaboTKH CTOYHBIX JIOKJ1a/1a 110
BOJI) Kelc-3aaHuIo
Pasnen 2. OcHoBel mpomeinuieHHoM | IloaroroBka k
11 | sxomorum (tema 2.4. CrmocoOblI | OMPOCY MO TEME 4 14 6

OYUCTKH M TepepaboTKH CTOYHBIX

71a00paTOPHOI
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No HaumenoBanue paznena Bun camocros- TpynoeMKoCTs, qa(l)fmo-
B JTUCIUILTAHBI (MOJTYJIS) TEJIbHOW paboThl | OuHasl | 3a04Has
3a04Hast
BOJT) paboThI
Paznen 2. OcHoBbl mpowmbiiieHHOW | [loaroroBka k
1o | PKxomnorHH (tema 2.6. Cmoco0Obl | ompocy 1o cH- 4 29 6
OUMCTKHA Ta30BbIX W TAa30MbUIEBBIX | TYallMOHHOM
BBIOPOCOB) 3ajaye
Paznen 2. OcHoBbl mpowmbiiiieHHOW | [loaroroBka k
13 | oxonoruu (tema 2.4. Cmoco0Osl | ompocy Mo Te- 4 i 6
OUMCTKH U TepepadOTKH CTOYHBIX | Mam Jabopa-
BOJT) TOPHBIX paboT
Paznen 2. OCHOBBI MPOMBINLJICHHON IToaroroska
14 | 2Konorun (reva 2.6. CnocoObl | Mpe3eHTaluu U 5 i 6
OUMCTKHA Ta30BbIX U Ta30MbUIEBBIX JOKJIaJa 1o
BBIOPOCOB) Kelc-3a1aHuI0
Paznen 2. OcnoBbl mpombiniuienHon | [logroroBka k
15 | 2Konornu (tema 2.4. Cmoco0Obl | ompocy Mo cH- 4 21 6
OYMCTKA M TEepepabOTKH CTOYHBIX | TYallHOHHOM
BOJI) 3aj1aue
Paznen 2. OCHOBBI TPOMBIIIIEHHON [ToaroroBka
16 | 2KOTOTHH (tema 2.8. MeTonpl mepe- | Mpe3eHTALUU U 5 i 6
pabOTKH TBEP/BIX OTXOJIOB) JIOKJIaJa 1o
KeHCc-3aJaHuIO
Paznen 2. OcnoBbl mpomebiniuienHor | [loaroroka k
17 | Konorun (tema 2.8. Metonsl mepe- | OmpOCy IO CH- 5 29 6
pabOTKH TBEP/BIX OTXOJIOB) TyalMOHHOM
3aaye
IToaroroBka K mpoMexyTo4yHOU arre- | M3yudeHue nek-
cTaruu (PK3aMeH) [IMOHHOTO MaTe-
puaina, 1urepa-
18 TYPHBIX UCTOY- 35,65 8,65 35,65
HUKOB B COOT-
BETCTBUU C T€-
MAaTHKON
Hroro: 113,65 | 193,65 | 139,65
6. [lepeyeHb y4eOHO-METOIUYECKOT0 00eceYeH sl N0 TUCIUIITTHHE
OcHoOBHasi M JONOJIHUTEIbHAS JTUTEpPaTypa
No T'ox u3-
ABTOp, HAUMEHOBAHHE [Tpumeuanue
/11 TaHUI
OcHoBHasi yueOHas1 IuTepaTypa
1 | MscoenoBa, T.H. IIpomsbliiienHass skonorust : ydeOHOE
nocobue / T.H. Msacoenosa ; MunucrepctBo 00pa3oBaHuUs HoHOTEKCTO-
u Hayku Poccuiickoit ®exnepanuu, @eaepanbHoe rocyaap- N
CTBEHHOE aBTOHOMHOE oOpa3oBarenbHOoe Yyupexnaenue | 2017 BBIH AOCTYI b
. o BXO/I€ TI0 JIOTHHY
BEICIIEro oOpa3zoBaHus «HOxHBIA (enepalbHbIN YHUBEP- 1 naposo*
cuter», VHXKeHepHO-TeXHOoJIoru4eckas akagemusi. — Po-
ctoB-Ha-Jlony ; Taranpor : U3narensctBo HOxHOro dene-

13




Ne T'ox us-
i ABTOpP, HAMUMEHOBAHHUE o [Ipumeuanue

pasibHOrO yHuBepcurera, 2017. — 90 c. : un. — Pexxum no-
cTyma: o MIOJIMKCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=4998
76 — bubmuorp. B kH. — ISBN 978-5-9275-2720-5. —
TEeKCT : ANEKTPOHHBIN.

2 | MukpoOnooTHsi ¢ OCHOBaMH OMOTEXHOJIOTUU (TEOpHs H
MPaKTHUKA) / I'.I1. lllyBaena, T.B. CBupuposna,
O.C. Kopneesa u n1p.; nayu. pea. B.H. Kanaes; Munucrep-
CTBO O6p“8.30BaHI/I}I u Hayku P®, BopoHexckuii rocyzap- oNHOTeKCTOBLL
CTBEHHBIH YHHUBEPCUTET WHKEHEPHBIX TeXHOJOruil. — Bo-
ponexx: Boponexckuil rocynmapcTBeHHbI yHuBepcuteT | 2017 AAOCTYT TIPH BXO-
WHXKEeHEepHBIX TexHosiorui, 2017. — 317 c.: Tabn., rpad., fie o JIOFI/IIiYI/I
wi. — Pexum  gocryma: nmo  moamMmcke. — f1aposo
URL.: http://biblioclub.ru/index.php?page=
book&id=482028 . — buGsnumorp.: c¢. 311-312. — ISBN 978-
5-00032-239-0. — TekcT: 2IEKTPOHHBIM.

JlonoHUTeILHASA y4eOHAs JuTEepaTypa

5 | beiko, A.Il. Umxenepnas sxonorus / A.Il. Beiko; Munm-
CTEpPCTBO O6pa3v0BaHI/I}I U HayKu PVOCCI/II/ICKOI/I CDf:z[epauHH, Tlo/HOTEKCTOBLL
HoBocubupckuil rocy1apcTBEHHbI TEXHUYECKUN YHHUBEP-
cuteT. — HoBocubupck: HI'TY, 2011. — 208 c. — Pexxum mo- | 2011 JLOCTYTL TIpH BXO=
cTyma: 1o HOJIITUCKE. — Aie o norm:y 1
URL.: http://biblioclub.ru/index.php?page=book&id=22891 Hapomo
4 .— ISBN 978-5-7782-1634-1. — TekcT: 2JIeKTPOHHBIH.

6 I'Bo3noBckuii, B.W. TlpombiniuienHas skonorus: B 2-X 4. /
B.I/{. I'Bo3noBckumii. — Camapa: CavMapCKHH rocyJIapCTBEH- To/HOTEKCTOBLL
HBI apXUTEKTYpPHO-CTPOMUTENbHBINM yHHBepcuteT, 2008. —
Y. 1. Ilpuponusie u TexHoreHHbIe cucteMbl. — 270 c. — Pe- | 2008 FOCTYIL I BXO-
KM JOCTyTIa: o MIOJIITUCKE. — Ae o nornily 1
URL: http://biblioclub.ru/index.php?page=book&id=14390 Haposo
3. — ISBN 978-5-9585-0291-2. — TeKcCT: 31eKTPOHHBIH.

7 | UnxeHepHass 5KOJIOTUSI U SKOJOTMYECKUM MEHEKMEHT /
pen. H.U. Usanos, U.M. ®aaun. — 3-e uzn. — Mocksa: Jlo- [TonHOTEKCTO-
roc, 2011. — 518 c¢. — (HoBast yHuBepcuteTckass OubauoTe- 2011 BBIN JOCTYN MpH
ka). — Pexum  poctyma: mo  MoANMUCKE.  — BXO/JI€ TI0 JIOTHHY
URL.: http://biblioclub.ru/index.php?page=book&id= U apoJro*
89785. — ISBN 978-5-98704-552-7. — TekcT: 37€KTPOHHBIH.

8 | Xopommosa, JI.C. Dkomorudyeckue OCHOBBI IPUPOIOTIONb-
30BaHUSA / JI.C. Xopommosa, A.B. Annkun, oNHOTCKCTO-
A.B. XopommioB. — KemepoBo: KemepoBckuii rocypap- o
CTBEeHHBINH yHuBepcutet, 2012. — 196 c. — Pexxum nocryna: | 2012 BBIH JIOCTYIT K

URL: http://biblioclub.ru/index.
. — ISBN 978-5-8353-1240-5.

10 IIOAIINCKE. -

php?page=book&id=232398

— TeKCT: 2JeKTPOHHBIN.

BXO/I€ TIO JIOTHHY
Y TIapoJIr0*

*- TIpeX 1€ YeM MPOUTH 10 CCHUIKE, HEOOXOANMO BOUTH B CUCTEMY

DOYyHKIIMOHUPOBAHUE AJIEKTPOHHOU MH(OOPMAIMOHHO-00Pa30BaTENHHOM CPeIbl 00eCcCTeH-
BAETCsl COOTBETCTBYIOIIMMU CPEJCTBAMH HHPOPMAIIIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
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http://biblioclub.ru/index.php?page=book&id=499876
http://biblioclub.ru/index.php?page=book&id=499876
http://biblioclub.ru/index.php?page=%20book&id=482028
http://biblioclub.ru/index.php?page=%20book&id=482028
http://biblioclub.ru/index.php?page=book&id=228914
http://biblioclub.ru/index.php?page=book&id=228914
http://biblioclub.ru/index.php?page=book&id=143903
http://biblioclub.ru/index.php?page=book&id=143903
http://biblioclub.ru/index.php?page=book&id=%2089785
http://biblioclub.ru/index.php?page=book&id=%2089785
http://biblioclub.ru/index.%20php?page=book&id=232398
http://biblioclub.ru/index.%20php?page=book&id=232398

DJIeKTPOHHBbIE OUOJINOTEYHbIE CUCTEMbI
Kaxnprii o0ygaromuiicst o0ecriedeH TOCTYNoOM K 3JEKTPOHHOM OMOIMOTEUHOM cucTeme
YTIITY (http:/lib.usfeu.ru/), 9bC Uznatenscrsa Jlans http://e.lanbook.com/, DBC Yuusepcurer-
ckas Ombnmoreka onmain http://biblioclub.ru/, conepxammx u3aHUs IO OCHOBHBIM M3y4aeMbIM
JTUCIUATUTMHAM U ¢()OPMHUPOBAHHBIX IO COTJIACOBAHUIO C MPABOOOIAIATENsIMH y4eOHOW U y4eOHO-
METONYECKOM JINTEPATYPHI.

CupaBouHble 1 ”HGOPMAIHOHHBbIE CHCTEMBI
1. CnpaBouHo-tipaBoBas cuctema «Koncynbtant [lmtocy.
2. UudopmanmonHo-npaBoBoii noprai ['apant. Pexxum pocrymna: http://www.garant.ru/
3. baza mannbix Scopus kommanuu Elsevier B.V. https://www.scopus.com/

IMpodeccnonanbHbie 0a3bl JAHHBIX

1. MladopmarmoHHbie CUCTEMBI, OAHKM JAHHBIX B 00JIACTH OXPaHbI OKPYKAIOLIECH CpeJIbl
U IPUPOJOTOIb30BaHus — Pexum noctyna: http:/MUHIPUPOABIPO.Pd

2. Nnadopmammonnass  cucrema «TEXHOPMATHUB». —  Pexum  pocryna:
https://www.technormativ.ru/;

3. Hayunas snekrponHas 6ubnmoreka elibrary. — Pexxum nocryma: http://elibrary.ru/ .

4. TIporpammsr 1yis1 9kostoroB ECOReport. — Pexxum noctyma: http://ecoreport.ru/;

5. Undopmannonnsie cucremsl «buopasnoobpasue Poccum». — Pexum nocryma:
http://www.zin.ru/BioDiv/;

HopmaTuBHO-IpaBOBbIE AKTHI

1. ®enepanbubiii 3akoH «O06 oxpane okpyxkatouieil cpenb» ot 10.01.2002 No7-D3 (pen.
or 30.12.2020). C wusm. u pgom., Bctyn. B cuiay c¢ 01.01.2021. — Pexum pocryna:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527&cacheid
=618FEBA01F3CE2A2127CA7EF7B50C3B2&mode=splus&base=RZR&N=357154&rnd=61BB
4DBBDBB4934B5196112E78BCA831#1ylrpozekjs

2. ®enepanpHbiii 3akoH «O0 oxpaHe atMochepHoro Bozayxa» ot 04.05.1999 Ne96-D3
(pen. oT 08.12.2020). - Pexum JocTyna:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid
=2AA1E5C242A63283400CO0CB75CA1BFAA&mMode=splus&base=RZR&n=370329&rnd=61B
B4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot

3. depepanbHblii 3ak0H «O0 0TX0/1aX MPOU3BOJCTBA U NMOTpedIeHus» oT 24 uroHs 1998
r. Ne 89-@3 (pen. ot 07.04.2020). C wusm. u nom., Berym. B cuity ¢ 14.06.2020. — Pexxum nocty-
na:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cachei
d=4C3CCAF5034C6A2E2E4FEAG85E43BD91&mode=splus&base=RZR&N=340343&rnd=61
BB4DBBDBB4934B5196112E78BCA831#77nt098coio

4. Bonusrit konekc Poccutickoit @eneparuu ot 16.11.95 r. No 167-@3 (pen. ot 27.12.09
r.) — Pexxum nocryna: http://base.garant.ru/10108700/

7. MOHJ OLIEHOYHBIX CPEACTB /AJsl IPOBe/leHUs IPOMEKYTOYHOMH aTTecTAMN 00y4aKOLIUX-
cs 10 JMCHUILIHHE

7.1. IlepeyeHb KOMIIETEHI U ¢ YKa3aHHEM 3TANOB X (POPMHUPOBAHMS B NpoLecce 0CBOe-
HHsA 00pa30BaTeJbHOM MPOrpaMMbl
PopMHpyEMBIE KOMIIETCHIIUU Bun u popma KoHTpOIIS
IK-2 cnocoOHOCTh aHANMM3UPOBATH TeXHONOTHYecKre | [IpoMeKyTOUHBIH KOHTPOJIb: YCT-
MPOIECChl U PeXHUMbI pabOThl JEHCTBYIOIIMX MPOU3- | HBI ONPOC M TECTOBbIE 3aJlaHUs — K-
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http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/
https://www.scopus.com/
http://минприродыро.рф/
https://www.technormativ.ru/
http://elibrary.ru/
http://ecoreport.ru/
http://www.zin.ru/BioDiv/
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527&cacheid=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB4DBBDBB4934B5196112E78BCA831#1ylrpozekjs
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527&cacheid=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB4DBBDBB4934B5196112E78BCA831#1ylrpozekjs
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527&cacheid=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB4DBBDBB4934B5196112E78BCA831#1ylrpozekjs
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid=2AA1E5C242A63283400C0CB75CA1BFAA&mode=splus&base=RZR&n=370329&rnd=61BB4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid=2AA1E5C242A63283400C0CB75CA1BFAA&mode=splus&base=RZR&n=370329&rnd=61BB4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid=2AA1E5C242A63283400C0CB75CA1BFAA&mode=splus&base=RZR&n=370329&rnd=61BB4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cacheid=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61BB4DBBDBB4934B5196112E78BCA831#77nt098coio
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cacheid=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61BB4DBBDBB4934B5196112E78BCA831#77nt098coio
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cacheid=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61BB4DBBDBB4934B5196112E78BCA831#77nt098coio
http://base.garant.ru/10108700/

BOJICTBA, PACCUUTHIBATH OSKOJOTHYECKHE PHUCKU IJIf
OpraHM3alMi ¢ MO3ULUU PEKOHCTPYKLUHU (COBEPIICH-
CTBOBaHMSI) JEHCTBYIOIIMX TMPOU3BOACTBA, a TaKkKe
CO3/1aBaeMbIX HOBBIX, JKOJIOTUYECKH O€30MaCHBIX,
TEXHOJIOTUH 1 000PYIOBaHUS

3aMeH

Texkymuii KOHTPOJIb: OIIPOC, KOJLIO-
KBUYM K JIaDOpaTOpHBIM paboTam, Te-
CTOBBIC 3ajaHmsi, 3ammTa pedepara,
3alIMTa MPE3CHTAllMd W JIOKJIajga K
Kelc-3a/IaHII0/CUTYallMOHHOM 3a/1aue

IIK-4 ciocoGHOCTh MPOBOIUTE COOp M JOKYMEHTHPO-
BaTh MH(OPMAIMIO O COCTOSIHMM OKpYKarolel cpe-
JIbI, MCIIOJIB3YEMbIX METOJaX U CPEACTBAX M3MEPEHHUS;
OCYILIECTBIISITh KOHTPOJIb 32 COOMIOACHUEM TEXHOJO-
THYECKHUX IPOIECCOB U PEKUMOB PabOTHI TPUPOJIO-
OXpaHHBIX OOBEKTOB, COCTaBIATH I'paduKH MpOBeJe-
HUSI IPOU3BOJICTBEHHOT'O SKOJIOTUYECKOT0 KOHTPOJIS

IIpoMesKyTOYHBIH KOHTPOJIb: YCT-
HBIH ONPOC U TECTOBbIE 33JaHUST — JK-
3aMeH

Tekymuii KOHTPOJIb: ONPOC, KOJIJIO-
KBHYM K J1a0OpaTopHbIM paboTam, Te-
CTOBBIC 3a7aHus, 3ammuTa pedepara,
3alUMTa Npe3eHTalUd W JOoKIaja K

Keiic-3a/JaHUI0/CUTYAIIMOHHOM 3a/1a4e

7.2. Onucanue noxka3sareJsieil 1 KpUTepHeB OLEHNBAHUS KOMIIETEHIIMI HA Pa3JIHYHBIX 3Ta-
nax ux (popMUpOBaHUS, ONUCAHHE IIKAJ OLlEeHUBAHUSA

Kpurtepuu oneHuBaHUsI YCTHOTO OTBeTAa HA BOIPOCHI K KOJUIOKBHYMY IO JiabopaTop-
HbIM pa6oTaMm (TeKylmuii KOHTpob (popmupoBanus kommnerenmmii [K-2, [TK-4):

omauyno: paboTa BBIIOJHEHA B CPOK; OPOPMIICHHE U COJepiKaTelbHas 4acTh OT4eTa 00-
pasloBbie; padoTa BBIOJIHEHA CAMOCTOSTEIIBHO; MPUCYTCTBYIOT COOCTBEHHBIC 000OIICHUS, 3a-
KJIFOYEHUs U BbIBOAbL. OOydJaromuiicss MpaBWIIbHO OTBETUJI HA BCE BONPOCHI MPH cllauye KOJIo-
KBUYMa U 3aIIUTE OTUYETA.

Xopouwio: paboTa BHINOJIHEHA B CPOK; B OPOPMIICHUH OTUETa U €r0 COAEP)KaTeIbHOM YacTu
HET TpyOBIX OMMOOK; paboTa BHITIOJIHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000-
IIEHUs, 3aKIF0UYEHUS U BbIBO/IbI. O0yYaromuiics Mpyu cadye KOUIOKBUYMA U 3alllUTe OTYeTa rpa-
BUJILHO OTBETHJI Ha BCE BOIIPOCHI C TOMOIIbIO MPENogaBaTess.

yooenemseopumenvHo: paboTa BBHINOJHEHA C HapylleHHueM rpaduka; B ohopMiIeHnH, co-
JIepKaTeNIbHON YacTH OTYeTa €CTh HEIOCTATKH; paboTa BHINOJHEHA CaMOCTOSITEIbHO, MPUCYT-
CTBYIOT cOOCTBEHHbIe 0000mmeHus. OOyuaromuiicss Mpu cllaue KOJUIOKBUYMa U 3alUTe OT4eTa
OTBETUJI HE Ha BCE BOMPOCHI.

HeyooenemseopumenvHo: O(GOopMIEHHE OTYeTa HE COOTBETCTBYET TPEOOBAHUSAM; OTCYT-
CTBYIOT WJIM CJI€JIaHbI HEMPaBUJIbHBIE BHIBOABI U 00001eHus. O0yJaronuiics He OTBETHII Ha BO-
IPOCHI KOJUIOKBUYMa M HE CMOT 3allIUTUTh OTYET.

Kputepun oneHuBaHHsI BHINOJTHEHHSI TECTOBBIX 3a/IaHMil JK3aMeHa (MPOMEKYTOY-
HbIil KOHTPOJIb (popmupoBanus komnerenumii I[K-2, ITK-4)

[To uToram BBHIMOJHEHUS TECTOBBIX 3aJJaHUN OIIEHKA MPOU3BOJUTCA IO YEThIpeXOallib-
HoH mikane. [Ipy mpaBUIBHBIX OTBETAX Ha:

86-100% 3amaHuii — OLIEHKA « OMIUUHON,

71-85% 3amgaHuit — OIEHKA «XOPOULO»,

51-70% 3amanuii — OLIEHKA «)0081emME8OPUMENLHOY;

MeHee 51% - oreHKa «Hey0081emeopUmenbHo.

Kpurtepuu ouneHUBaHUsSI BBINOJHEHHS] TECTOBBIX 3aJaHMI
¢popmupoBanus komnerenumii I[K-2, IK-4)

[To uToram BBITIOJTHEHUSI TECTOBBIX 3aJIAHUH OIICHKA MPOU3BOJUTCS IO UYETHIPEXOaITh-
HoU 1mikase. [Ipu mpaBUIBHBIX OTBETAX Ha:

86-100% 3amaHuii — ONICHKA « OMIUYHON,

71-85% 3amaHuii — OLIEHKA «XOPOULOY»,

51-70% 3amgaHuii — OIEHKA «Y0081emMEOPUMETILHON,

(TeKymuii KOHTPO.Jb
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MeHee 51% - OIIeHKa «HeY0081eme8opumenbHo .

Kpurepun oueHuBanus pedeparoB (TeKyLIHil KOHTPOJAbL (opMHpPOBaHHMSA KOMIIe-

tenuuii IIK -2, ITK-4):

omauyHo: paboTa BHIIMOJIHEHA B COOTBETCTBHH C TPeOOBAaHUSIMH, BEIOpaHHAsI TEMA PACKPbI-
Ta MOJHOCTBIO, MaTepUall akTyalleH U 10CTaTOUYEeH, 00yJaroLuiics yeTko U 0e3 OmnOOK OTBETUI
Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

Xopouio: paboTa BBIIOJIHEHA B COOTBETCTBUHU C TPEOOBAaHUSMM, BbIOpaHHAsl TEMa PACKPbI-
Ta, MaTepHall akTyaJleH, 00yJaroLIUIICsl OTBETUI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.

YyoognemeopumenvHo . padoTa BBIIOJHEHA B COOTBETCTBUHU C TPeOOBAHUSAMH, BbIOpaHHas
TE€Ma YaCTUYHO PACKPBITA, MO aKTyalbHOCTH JOKJA/Na €CTh 3aMeUaHusi, 00y4aloUfiics OTBETUII
Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSIMH.

Heyooe1emeopumensHo. 00yJaroluics He MOArOTOBII paboTy MM MOArOTOBUI padoTy,
HE OTBEYAloIly0 TpeOOBaHMUAM, OTBETHJ Ha KOHTPOJIbHBIE BOIPOCHI C OIIMOKaMH WM HE OTBE-
THJI HA KOHKPETHBIE BOIPOCHI.

Kpurtepuu ouneHuBaHUSI YCTHOIO onpoca (TeKyuMii KOHTPoJib (OpMHUPOBAHUS KOM-
nerennuii I1K-2, ITK-4)

OMIUYHO — JIaH TIOJIHBIA OTBET HA TOCTABJICHHBIN BOIPOC, TOKA3aTEIBHO PACKPHITHI OC-
HOBHBIC MOJIOKEHUST TeMbl. OTBET M3JI0KEH JINTEPATYPHBIM S3bIKOM B TEPMHHAX HAYKH, TIOKa3a-
Ha CIIOCOOHOCTH OBICTPO PearupoBaTh Ha YTOUHSIOIINE BOTIPOCHL;

XO0powio — aH TIOJHBIM OTBET Ha MOCTABJICHHBIN BOMPOC, B IOCTATOYHON Mepe MOKa3aHO
YMEHHUE BBIICIHUTh CYIIECTBEHHbIE M HECYIIECTBEHHBIE MpU3HaKku. OHAKO JTOMYIIEHbl HE3HAYU-
TEJIbHbIC ONIMOKU WJIM HEIO0YEThI, HCIPABICHHBIC 0aKallaBpOM C IOMOIIbIO «HABOISIIUX)» BO-
IPOCOB;

Y0081emeopumebHo — J1aH HEeNOJMHbIN OTBeT. JlonyIeHbl TpyObie OIMOKYU MpH OIpeie-
JICHUW CYIIHOCTH PAacCKpBIBAEMBIX MOHATUH, TEOPHA, SBICHUH, BCICICTBIE HEMIOHUMAaHUs Oaka-
JaBpPOM HX CYLIECTBEHHBIX M HECYILECTBEHHBIX NPU3HAKOB M CBA3el. B oTBeTe OTCYTCTBYIOT
BbIBOJIbI. PeueBoe opopmieHme TpedyeT nonpaBoK, KOPPEKIIHH;

Hey0oe1emsopumenbHo — 00yJaroUMics JeMOHCTPUPYET HE3HAHUE TEOPETUUECKUX Oc-
HOB IIpEeIMETa, HE yMEET JeJIaTh apryMEHTHUPOBAHHbIE BBIBOJBI M MIPUBOAUTH TPUMEPHI, JeNIaeT
OLIMOKH, KOTOpPBIE HE MOXKET MCIIPABUTh, JJa’ke MPU KOPPEKLUH IpernoaBaTeiaeM, OTKa3bIBaeTCs
OTBEYATh Ha 3aHITHH.

Kpurtepuu oneHuBaHUs 0K/ 10 BHINMOJHEHUIO Keiic-3aaHMii, CATYallMOHHBIX 3a-
na4 (TeKymuii KOHTPoJIb popmupoBanus komunerenumii IK-2, ITK-4):

omauyno: padoTa BBHINOIHEHA B CPOK; COAEpKaTelbHAas 4acTh JOKJIAla U MPEe3eHTAOH-
Hble MaTepuaybl 00pa3loBble; MPUCYTCTBYIOT 0OOCHOBAHUE paccCMaTpUBAEMbIX METO/I0B 00€3-
BPEXKUBAHMSI/OYMCTKU MTPOMBIIUIEHHBIX OTXOJI0B U apryMEHTHPOBaHHBIE BbIBOABI. O0yUaromuii-
Csl IPaBWJILHO OTBETWJI Ha BCE BOIMPOCHI MPU 3alUTe MpoekTa. [I[puHrMan akTHBHOE yyacTue B
JTCKYCCHH.

Xopouwio: paboTa BBIIIOJHEHA B CPOK; B COJEPKATEIbHON YacTH JIOKJIa/1a U MPe3eHTallMOH-
HBIX MaTepHajiax HeT IpyObIX OIIMOOK; IPUCYTCTBYET B JOCTATOYHONH Mepe 0OOCHOBaHHE METO-
JI0B 00€3BpEeKMBAHNS/OUNCTKI MPOMBIIIIEHHBIX OTXO0JIOB U apryMEHTHPOBAaHHbIE BHIBOJIBL. O0y-
YaroIIMICs MPU 3allUTe MPOEKTa MPABUJILHO OTBETHJI Ha BCE BOIMPOCHI C MOMOIIBIO Mperno/iaBa-
tend. [IpuHuMan ydactue B JUCKYCCHH.

yooenemeopumenvbHo: paboTa BBIIOJHEHA ¢ HAPYIIEHHEM IpaduKa; B CTPYKType U MPe3eH-
TAIlMOHHBIX MaTepualax ecTh HEAOCTATKM; B JIOKJIAJe YAaCTHYHO IMPHCYTCTBYET OOOCHOBaHHE
METOJIOB 00€3BPEKUBAHMS/OUYUCTKU MPOMBIIUIEHHBIX OTX0J0B. OOyyarolmuiics mnpu 3amiure
IPOEKTa OTBETUJI HE Ha Bce BONpochl. O0yyaromuiicss He IpUHUMAI Y4acTUE B TUCKYCCHH.
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Hey()oeﬂemeopumeﬂbHo: OTCYTCTBYCT HUJIM NPUBCACHO HCIPABUIIBHOC 000CHOBaHUE METO-

OB 00€3BpEKUBAHMS/OYUCTKU MPOMBIIIICHHBIX OTX070B. OOyuaromuiicss He OTBETUJ Ha BO-
MIPOCHI IIPH 3amuTe npoekta. OOyJaromuicss He MPUHUMAN YI4aCTUE B IUCKYCCHH.

7.3. TunmoBblie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTEepPHUaJIbl, H606X0)II/IMLIe AJI OHCHKH

3HAHUI, YMEHHM i, HABBIKOB M (MJIH) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIHUX ITATBI
(opMupoBaHUA KOMIIETEHIM B MpoLiecce 0CBOEHHUsI 00pa30BaTeIbHOMH POrpaMMbl

IIpumep TecTOBBIX 3aaHUH (TEKYIIMA KOHTPOJIb)
(pa3nen 1 «OCHOBBI MUKPOOHOJIOTHU M OMOTEXHOJIOTHI))

Ilo ¢hunocenemuueckoili Kiaccugpurayuyu MUKpoOOpaHusMbvl pazoeieHvl HAd 08a pooa:

npoxkapuomol u ykapuomul. K pody syxapuomos omuocamecs MuKpoopeanusmsl, y KOmopulx 50-

po ...

1. He OT/AENCHO OT HUTOILIA3MBI SIIEPHON MEMOpaHOH;
2. OTZEJNEHO OT LUTOIUIa3MBbI sJIEPHOI MeMOpaHOi
Humonnasmamuyeckas membpana 6 JdcuzHeOesmeIbHOCmu OAKMepUaiIbHOU Kiemku

ocywecmejiiem czzedy;ou;ue OCHOB6Hble qbyHKl/ﬂ/ll/l

1. CHOCO6CTByeT IMPOHUKHOBCHUIO MUTATCIILHBIX BCUICCTB B KIICTKY,

2. mpeaoxpanseT GopMy KJIECTKH OT BHYTPEHHETO U BHEITHETO JIaBJICHHS,

3. 3ammimaeT mpoToIIacT

OCHOBY Op2aHUYecK020 Geujecmed KIemKu COCMAGIsiom Cledylouue XUMuyeckue se-

MeHmbl (Opeano2emsl). ..

1.C, K, N,Cl

2. O,P,H,S

3.0,C,P,H

4.0,C,H,N

Yenesoowvl 6 bakmepuanvrHou Kiemke UCnoab3VIOMcst Oisl...

1. cuHTe3a GENKOB U KHUPOB;

2. peryaupoBaHMs MPOHHUIIAEMOCTH KJIETOYHON 000JI0UKHY;

3. TIOCTPOEHUS KIETOUHBIX 000JI0UEK U KaTCyIT;

4. ocymecTBieHus pepMEHTATUBHBIX IPOLIECCOB

Quzuonozus —2mo pasoen HAyKu MUKPOOUOTIO2UU, U3YYATOWUI. .

1. crpoenue 6akTepHaIbHON KIETKHU;

2. XUMUYECKUH COCTaB OaKTepUalbHOM KIIETKH;

3. porieccel MUTaHUs M 0OMEHa BEUIECTB;

4. mporiecchl MUTAHUSA, IbIXaHUA U OOMEHA BEIECTB
Depmenmul K1acca «2UOpoOIA3A» KAMaIusupyrom npoyeccyi...

1. nepeHoca aTOMHBIX TPYIITHPOBOK C OJHON MOJIEKYJBI Ha PYTYIO;

2. U30MepH3aIlvH;

3. TUApoNu3a;

4. cuHTE3a

Tumamenvuvimu 6eujecmsamu Ha3bIBAIOM XUMUYECKUE COCOUHEHUs], KOMOopble, NONAs8 8

AHCUBOL opearusm, cuyacam:

KH

1. ICTOYHHUKOM SHEPTrrUu IJIsd NpOUCCCOB KU3HCACATCIIBHOCTHU,
2. ICTOYHHUKOM OHEPTHUU MJIA KUSHCACATCIbHOCTH U MaTCpUaiOM IJId IMMOCTPOCHUA KIICT-

3. MaTCpHraJIoOM IJIA TOCTPOCHUSA KIICTKH,
Kaxue cpynnovbl MUKpOOpPcaAHU3IMO6 6 Kadecmee yeﬂepodﬁoeo numaHusl UCnoab3yront como-

6ble€ OpcaHuUvecKue coeouHenus...
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1. aBTOTpO(dHI;
2. TeTepoTpodsI
Kakue munvt asmompo@Huix MUKpoOpeanu3mos UCnoIb3yom SHEPeUlo XUMUYECKOU pe-

aKyuu 011 CUHMe3a OP2AHUYUEeCKO20 8eujecmsad...
1. boTocuHTETHKY;

2. XeMOCUHTETUKU
A3pobubim munom Ovbixanusi 061a0aM MUKPOOP2AHUMbL, OJis1 KOMOPBIX AKYEeNnmopom

8000p00A CYHCAM....
1. MoJIeKyJIbIl HEOPTAaHUYECKUX COCTMHEHUN (HUTPAThI, Cyab(aTsl U Ap.);
2. MOJIEKYJISIPHBIN KHUCIIOPOJT
Koneunvim npooykmom npoyecca enukonusa a6isiemcs. ..
1. ykcycHas xucnora;
2. TUJIOBBIN CIHPT;
3. TUPOBUHOTPAIHAS KUCIIOTA;
4. yrojpHas KHCJIOTa
Kaxkou npoyecc npeepawenus enoxko3zvl npomexaem ¢ yuacmuem a3poOHbIX MUKPOOped-

HU3MOS...

1. C¢H1206 = 2CoH50H + 2CO,

2. CeH1,06 + 60, = 6CO;, + 6H,0

KGKOZZ, U3 Huastce npueedeHHblx npoyeccoes MUKp06u0ﬂ02ul{€CK020 npespaweHusl opeaHu-
YecKux a30mcodep9fcau;ux CoeduHeHuﬁ ABNAEMCA NPpoyeccom aMMOHM¢uKal4MU...

1. CO(NH2)2 + 2H,0 = 2NH3 + CO, + H,0
2. 2NHs3 + 30, = 2HNO, + 2H,0
3. CeH1206 + ANO3~ = 6CO, + 2N,

Kaxkas uz npueedeHHblx peakum] coomeemcemeyent npoyeccy MMKpO6uOﬂ02MH€CKOZO 60C-

CMAHOBJIeHUA COeauH@HHﬁ cepabl...
1. CHNS + 2H,0 = H,S + CO, + NH;3
2. CeH12,06 + 3H,SO,4 = 6CO, + 6H,0 + 3H,S

CopaeprxaHue Npe3eHTALNH M JOKJIA/IA 110 KelC-3aJaHUI0 110 TEXHOJIOTHYeCKOMY pacyeTy
0HopeaKTOpa ¢ AKTHBHBIM WJIOM (TeKYIIU KOHTPOJIb)
(pasznes 1 «OcHOBBI MUKPOOHOJIOTHH M OHOTEXHOJIOTHI»)

B ropone «2OHCKe», Q)O?MI/IPYIOH_[I/ICCSI X03SHCTBEHHO-OBITOBBIE CTOYHBIE BOJBI C CYTOU-
HBIM pacxoaoM Q = 78 ThIC. M~, UMEIOT CJICIYIONINE MTOKA3aTeIN 10 3arPsA3HSIONINM BEIIeCTBAM:
BIIKpom (Len) = 120 Mr Oy/n; XIIK = 72 mr Oy/n; KoHIEHTpalys B3BeleHHbIX BemecTB (Cegp) =
115 mr/n. B npakTuke BOJbl JaHHOW KaTerOpuu HaMpaBIISIOTCS JUIsl OYMCTKU Ha a3palliOHHbIE
COOPYKEHHs OMOIOTUYECKON OUUCTKH.

Keitic-3ananue:

* IEPECUNTATh CYTOUHBIM PACXOJ CTOUYHOM BOJIBI HA PACUETHBIN PaCcXO/I;

* paccyuTaTh OMOXMMHUYCECKHN IOKA3aTellb CTOYHOW BOJBI U YOCTUTHCS, UTO 3arps3HSIIO-
e (OpraHnyecKre) BelecTBa CTOYHON BOBI IOCTYITHBI OMOIOTUYECKOMY OKUCIICHHUIO;

* MIPOBECTH TEXHOJOTHYECKUI pacueT a’dpOTeHKa-CMECHUTENs (C pereHepaTopoM HiH 0e3
perereparopa?), npuHsB BIIK oy (Lex) OUMIIEHHBIX CTOYHBIX BOJ = 13 Mr O/,

* TI0 pacueTHOMY 00BEMy a’poTeHKa MMojo0paTh HOMEpP THUIIOBOTO MPOEKTa a’pOTEHKA —
CMECHTEIISl, PACCUUTATh YUCIO CEKIHMH i MOJ00PaHHOTO THUIIOBOTO MPOEKTAa M OCYIIECTBHUTH
CaMOIIPOBEPKY NMPABIILHOCTH O100pa THIIOBOTO TIPOCKTA.

CopaeprxaHue npe3eHTAIlUM M JOKJIA/Ia 110 Kelc-32JaHUI0 10 TEXHOJIOTHYeCKOMY pacyeTry
OmopeakTopa ¢ OMONJICHKOM (TEeKyLIHii KOHTPOJIb)
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(pa3nes 1 «OcHOBBI MUKPOOHOJIOTHH M OHOTEXHOJIOTHI»)

X0341CTBEHHO-OBITOBBIC CTOYHBIC BOJBI paboyero mocenka N mogarTcst Ha adpalioOHHbIC
OMOJIOTHYECKUE COOPYKEHHS, T/ OHU IMOJABEPraroTcs OMOXMMHUYECKOMY OKHCICHHIO Ha OHO-
¢mbTpax.

Hcxoonvie oannvle:

* CYTOUHBIH pacxoj cTouHbIX Box Qu = 780 m%/cyT;

* BIIK ;o mocTymarommeii crounoit Boasl (Ley) = 185 mr/im;

* BIIK oy OuniieHHoM cTouHoM BOABI (Lex) = 15 mr/m;

* cpenHe3uMHsA TeMiiepatypa Ty = 13 °C; k

* konmudecTBO bIIK,;; B CTOYHOM BO/IE HA OHOTO XKUTEINS B CyTKH o = 40 1/(4uen-cyr).

Keiic-3a0anue:

PaccuuTarh KanenbHbIH OHOMUIBTP.

IIpumep TeM pedeparoB (TeKyUIHil KOHTPOJIb)
(pazaea 1 «OcHOBBI MUKPOOMOJIOTUHM M OMOTEXHOJIOTHI»)

1. Ponb 1 3HauU€HNE MUKPOOPTraHU3MOB B IIPUPOJIE U XO3SIMCTBEHHOM JEATEIbHOCTH YelI0-
BEKA.

2. IlpuHIMNBEl CUCTEMAaTUKA MHUKPOOpPraHu3MoB. CucTeMaTHKa IPOKAPUOTHBIX U dyKapu-
OTHBIX MUKPOOPI'aHU3MOB U BUPYCOB.

3. Mopdoorus ¥ uuToa0rus MUKpoopranu3mMoB. CTpoeHrne U XUMUYECKUN cocTaB OakTe-
puanbHOM Ki1eTku. CrocoObl pa3MHOXKEHUSI U IBUOKEHUS OaKTEpUd.

4. ®usuonorus MukpoopranusmoB. IIponeccel nmuTaHus, AbIXaHUS U OOMEHA BEILECTB.
DepMEHTAaTUBHBIN KaTalu3.

5. IlpeBpalieHre MUKpOOPraHM3MaMH COEIUHEHUH yriiepoja B aHadpOOHBIX YCIOBHSX.
MexaHu3m raukoau3a. Tumbsl OposkeHHs.

6. IlpeBpamieHne MHUKpOOpPraHMU3MaMH COEAMHEHHUI yriepoja B a’pOOHBIX YCIOBHSX.
OxucneHue 1eUTI0JI03bl, KUPOB, MPEACIbHBIX U apOMaTHYECKUX YIIIEBOAOPOIOB.

7. IlpeBpaleHre MUKpOOpraHu3MaMu a30TCOAEPIKAIINX OPraHMYECKHUX BELIECTB. Y YacTHE
MHUKpPOOPTraHU3MOB B KpPYroBOpPOTE a30Ta B MPUPOJE: OCHOBHBIE OMOXMMHYECKHE MPOLECCHl —
aMMOHU (UKL, HUTPUPHUKALHS, ASHUTpUDUKALUSA, a30THUKCALHS.

8. IIpeBpanienrie MUKpOOpraHU3MaMHi MUHEPAIbHBIX BEIIECTB: COEAMHEHUN cepbl, pocdo-
pa, *ee3a, Mapratua.

9. buoTtexHoyiorHsl, pa3BUTUE U OCHOBHBIE HANpPABICHHUS €€ HCIIOJIb30BAHUS B OTPACISIX
HDKOHOMHUKH.

10. Bnoo6beKT, criocoObl €ro Co3/1aHusl U COBEPIICHCTBOBAHUS.

11. Crioco6b! BeieHHsI OMOTEXHOJIOTMUECKUX MPOLIECCOB, KIacCU(PUKAIMI OMOTEXHOIOT U-
YECKOro IMpoliecca Mo TEXHOJIOTHYECKUM ITapamMeTpam.

12. Knaccudukamust 6M0JIOTHYECKUX METOJO0B OUYHUCTKU CTOYHBIX BOJ|, MUKPOOPTaHU3MBI
OMOIJICHKU ¥ aKTUBHOTO WJIa.

13. 3aKOHOMEPHOCTH OMOXMMHUYECKOTO OKHCICHHUS OPraHUYECKUX COEAMHEHHUH CTOYHBIX
BOJI.

14. OcHoOBHBIE THUITBI OMOJIOTHYECKUX PEAKTOPOB, HUCIOJIB3YEMBIX JUISl a3pOOHOIN OYMCTKU
CTOYHBIX BOJI, X OCHOBHBIE TEXHOJIOTMUYECKHE XapaKTEPUCTHKH.

15. Dxonoruueckass OMOTEXHOJIOTUSI — €€ 3HAUYEHHs B PEIICHUH MPOOJIeM paliiOHAILHOTO
IIPUPOIONOIB30BAaHUS M OXPaHbl IPUPOAHOMN CPEIbI.

16. KomnoctupoBaHnue — nporiecc O1oJI0rH4eckoro OKMCIEHUs! OpraHMyeckoro cyocrpara.

17. buopemearamoOHHbIE TEXHOJIOTMH BOCCTAHOBIICHNS HAPYIICHHBIX 3€MEIIb.

18. MeTaHoreHe3 — GMOJIOTMYECKUI TIPOLIECC MPEBPAIIEHUsI OMOMACCHI B YHEPTHUIO.
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IIpuMepbI KOHTPOJIBbHBIX BONIPOCOB K IK3aMeHY (IIPOMEKYTOYHBbIH KOHTPOJIb)
(pa3anena 1 «OCHOBBI MUKPOOHOJIOTHN U OMOTEXHOJIOTHI)

1. Kakoii ¢pu3nonoruueckuil mpouecc JIeKHUT B OCHOBE >KU3HENEATEIbHOCTH JKUBOM KJIET-
ku? Kakue Be rpymniibl )KU3HEHHO BaXKHBIX MPOIIECCOB OCYIIecTBIseT MeTaboimm3m? HazoBure
OCHOBHBIE opMBbI KaTabonu3Ma. UTo sABIsSETCS B KIIETKE aKKyMYJISITOPOM CBOOOHOM 3HEPTUH,
KOTOpast BBIIEISAETCS P KaTaboau3me?

2. B 4dem 3akirouaercs CYIIHOCTb Ipolecca JIbIXaHUsi MUKpoopraHu3moB? Kak nenstcs
MHUKPOOPIaHU3MBI 110 c1toco0y bixaHus? ONUIINTEe OCHOBHBIE CTAIHH MPOLECCOB a3pOOHOT0 1
aHa’pOOHOTO bIXaHUS OMOXUMUYECKUMHU PEAKIIUSIMHU.

3. buonornueckue karaau3aTopsl ((PEPMEHTHI, SH3UMBI ), UX POJIb B )KU3HU JIFOOOTO KHUBOTO
opranusma. B uem nmpuHIMNUAIBHOE pa3audue SHA0 — U 3k30hepmenToB? [IpuHiumsr 06pazo-
BaHUs Ha3BaHUs (epMeHTOB. Ha3oBUTE OCHOBHBIC KIIacChl (PEPMEHTOB HA OCHOBAaHUHU XUMH3Ma
OCYHIECTBJISIEMbIX UMH PEAKIUI U MOJITBEPAUTE CBOM OTBET IPUMEPAMHU.

4. MuUKpOOHOJIOTHYECKOE MTPEBPALICHIE OPTAHUYECKUX BEIIECTB B aHADPOOHBIX YCIIOBHSIX.
buoxumuueckyro CylHOCTh MEXaHU3Ma TIIMKOJIN3a OMUIITUTE OMOXUMUYECKUMU PEAKIUsIMU Ha
IpUMepe aHa3poOHOTr0 MpEeBpaILEHUs TIIOKO3bI.

5. Ha3oBuTe OCHOBHBIE BHJIbI OpOXKEHHS OpraHMYecKux BemiecTB. Kakue BUIBI OpOoKeHUS
HCIMOJIb3YIOTCS YEJIOBEKOM B €0 XO3SIMCTBEHHOM AEATENbHOCTH. PaccMoTpuTe MEXaHU3M aHad-
POOHOTO OKMCIIEHHSI OPraHUYECKUX BELIECTB HA MPUMEpPE MACISHOKUCIOro OpokeHus. Omu-
ITUTE OCHOBHBIE CTATUU MACIITHOKUCIIOTO OPOKEHUST OMOXUMHYCCKHUMH PEAKIASIMHU.

6. PaccMoTpuTe XMMU3M KpYyroBOpOTa a30Ta B MPUPOJE C YUaCTHEM MHUKPOOPTraHU3MOB.
Onummre COOTBETCTBYIONIUMH PEAKIIUSMHU MPOIECCHl aMMOHH(DUKAIIUN, HUTpU(DHUKAINH, Je-
Hutpudukamun U Quxcanuu aTMochepHOro a3zoTra C yKa3aHHEM poJila MHUKPOOPTaHH3MOB,
Y4acTBYIOUIUX B JaHHBIX MPOIIECCAX.

7. IlpeBpailieHrie MUKPOOPraHU3MaMy MUHEPAIbHBIX COCIUHEHUN cepbl. ONMUIINTE XHUMH-
YECKUMH YPAaBHEHHMSIMHU PEAKLUN MPOIECChl OKUCICHHUS U BOCCTAHOBJICHHUS HEOPTraHHYECKUX
COEIMHEHMI Cephl C YKa3aHUEM COOTBETCTBYIOLIEH TPyl MUKPOOPTaHU3MOB.

8. Ilponeccsl MUKPOOMOIOTHYECKOTO MpeBpallieHrs MetamioB. PaccMoTpure qaHHbIN BO-
MIPOC Ha MpUMeEpE MPEBPAILLECHUS COETUHEHUN Keye3a U MapraHua.

9. [Haiite mnoHATHEe OMOTEXHOJOTWH, KAaK COBPEMEHHOMY 3(()EKTUBHOMY HAy4YHOMY
HaMpaBIIEHUIO, CIIOCOOHOMY MHTEHCHU(UIIMPOBATH MPOU3BOACTBO, MOBBIMIATH d()PEKTUBHOCTD
HCIIOJIb30BaHUs NMPUPOJHBIX PECYPCOB, pelIaTh dKoJoruueckue npodiaemsl. HazoBure ocHOB-
HbIE BEXU Pa3BUTHS MPOMBIIIIIEHHOW OMOTEXHOJIOTHH.

10. Ha3zoBUTE OCHOBHBIC HAIPABJICHUS UCIIOIB30BAaHMS OMOTEXHOJIOTUIECKHUX TPOIIECCOB B
pelIeHNU BOIPOCOB 3alIUThl OKPYXKAIOIIEH Cpebl U PAlMOHAIBHOTO HCIIOIb30BAHUS IPUPOI-
HBIX PECYpPCOB.

11. Yto Ha3pIBaeTCs W 4TO sABIsAETCS OHMO0OBEKTOM? B 4yeM MpUHIMIMUATBHOE OTIUYHE
01000BEKTa — «IPOAYLEHTa» OT OMOOOBEKTa — «IIPOMBILUIEHHOTO Onokatanuzaropa»? Hazo-
BHUTE OCHOBHBIE METO/IbI COBEPIIIEHCTBOBAHUS OMOOOBEKTA.

12. Jlaiite oOmIyr0 XapaKTepUCTUKYy OMOTEXHOJOTHYECKOro mporecca. Kiaccubukarus
OMOTEXHOJIOTHYECKOTO TIPOU3BOJICTBA 10 TEXHOJIOTUYECKUM TTapaMeTpaM.

13. Ha3oBUTE OCHOBHBIC KaTETOPUU CTOYHBIX BOJ M BHJIBI 3arpS3HSIONINX BEMIECTB Pa3-
JMYHOTO (ha30BOTO COCTOSIHUS.

14. KakuMu mokasaTessiMi OIICHUBAETCSI CTETICHBb 3arpsS3HEHHOCTH CTOYHBIX Box? JlaiiTe
UM OIpe/ieNieHNe U eAMHUIY u3MepeHus. Kak paccuuThiBaeTcsi OMOXMMHUYECKUN TOKa3aTelb
(BXII), xapakTepu3yomuil TOCTYITHOCTh 3arpsi3HEHUN CTOUHBIX BOJ K OMOJIOTMYECKOMY OKHC-
neHuro?

15. Knaccuduxaius MeTo0B OMOJOTUUECKOW OYMCTKUA CTOYHBIX BoA. Ilepeuncnure Tpe-
0OBaHUs, IPEIBABISIEMbIE K CTOYHBIM BOJaM, TOCTYHAIOIINM Ha OMOJOTHYECKYIO OUUCTKY.

16. [aiiTe MOJIHYIO XapaKTEPUCTUKY OMOIIEHO30B aKTHBHOTO MJIa M OMOTIICHKH.
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17. Ha3oBute OCHOBHBIEC (haKTOPHI, BIUSIOUINE HA CKOPOCTh OMOXMMHUYECKOTO OKHUCICHUS
opraHuyeckux BemiecTB. [okaxuTre, Kak BIUSET coJepKaHUE OMOTCHHBIX 3JEMEHTOB B CTOY-
HOI BoJie, Ha puMepe a3oTa u (hocdopa, Ha MPOLECC OKUCICHHS OPraHUYECKOTO BEIIECTBA.

18. Knaccudukanus 6nopuIbTpoB M0 COOTBETCTBYIOIMUM Mpu3Hakam? O06acTu MpakTH-
YEeCKOro NPUMEHEHHS pa3IMyHbIX TUNOB OnoduiubTpoB. Ilokaxkure mpocTeiimeir cxemoi
YCTPOMCTBO OMODUIBTPA U PACCKAKUTE MPUHIIUIT €70 PaOOTHI.

19. TokaxxuTe mpocTeHeil CXeMOl YCTPOMCTBO a3pOTEHKA C BTOPUYHBIM OTCTOHHUKOM.
Kak ocymectBinsiercst npoiecc OMOJIOTMYECKON OUMCTKU BOJIBI B a3poTeHKe? YKaXHUTe U Ha30-
BUTE IIOTOKU BELIECTB HA BXOJIE B @3POTEHK U Ha BBIXOJIE.

20. Kakue cymecTByIOT THUIIBI a3POTEHKOB 10 THAPABINYECKON cxeMe paboThl U Harpys3ke
Ha akTUBHBIN Wi? [TokaxxuTe cxemMoil HampaBJIeHUE ABMKEHUSI CTOYHON BOJIbI M aKTUBHOTO WJIa
JUTSL KaXKI0T0 THIIA a3pOTEHKA.

21. Kakue CymecTBYIOT TEXHOJOTHYECKHUE CHCTEMBI OMOPEAKTOPOB C AKTUBHBIM HJIOM?
[IpuBenuTe CXeMBbI 3TUX CUCTEM.

22. HazoBUTE OCHOBHBIC TEXHOJOTHICCKUE XapaKTEPUCTHKU PabOThI a3POTEHKOB C yKa3a-
HUEM €JIMHULl UX U3MEPEHUS.

23. Ha3oBuTE OCHOBHBIE COOPYKEHHS 1T aHAIPOOHON OYMCTKU CTOYHBIX BOJA U COpaxu-
BaHMS 0CaJKoB. [[aliTe UM XapaKTEepUCTUKY.

IIpumep TecTOBBIX 3a1aHUI K IK3aMeHY (IIPOMEKYTOYHbIH KOHTPOJIb)
(pa3znes 2 «OCHOBBI MPOMBINLTIEHHOH IKOJIOTHI)

BriOepute onuH U3 4 BapuaHTOB OTBETA:!

Ha pucynxke non nudpoit 4 uzodbpaxen(a)... 1) COOpHBIH JIOTOK
i 2) OTBOJHOM TPYOOIPOBO.
3) WioBas Tpyoa
4) MOJTYTIOTPYKEHHAsI TOCKa

Bri6epute ouH U3 4 BapMaHTOB OTBETA:

1 CKOPBIN (DUITBT
Ha pucynke nu3o0paxeH... ) poiii ¢ p
i o ool 2) TOPHU30HTAILHBIA OTCTONHHUK
o 3) CMOJIOOTCTOMHHUK
4) HePTEyIOBUTEND

BriOepute onuH U3 4 BapuaHTOB OTBETA:!

Ha pucyHke aspoTeHKu u300paxeHsl nox tuppoi... 1) 4
= Penn 2) 1

3) 2

4) 3

Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) CKpyOOepbI

N

ANEKTPOPUIBTPHI
Ha pucyHnke n300paxeHsl. ...

B w

)
) pYKaBHBIE (GUITBTPHI
) [IUKJIOHBI
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BriOepute oH U3 4 BapuaHTOB OTBETA!

Ha pucynke nox nudpoi 6 nmokazan(o)... 1)

2)
3)
4)

n:‘.?h:

Tt
=

TpyOa st BBOJIA CIKATOTO
BO3/yXa

pykaB

KapKac

OyHKep

BriOepute oauH U3 4 BapuaHTOB OTBETA:!

Ha pucynxke non nudpoit 3 mokazas(o)... 1)
! 1

5 N 2

. T = ! [ i )

=M | e 3)

4)

30Ha OTCTAaUBaHHS
0CaZI04YHAsl 4aCTh
LIEHTpajbHas TpyOa
yJaJIeHUE 0CaIKa

Bri6epute oauH U3 4 BApMaHTOB OTBETA:

Ha pucynke non nudpoii 1 nokasan(o)... 1)
Vexogran unclas 04U EHHOA 2)
bogn boga Boga 3
Boagux
= 2
Armubiel un
(bosbpomHsi) | WisBomoriog

koa-bo axkmubHoszo uan

a’POTEHK
BTOPUYHBIA OTCTOMHUK
IIECKOJIOBKA

MCTAHTCHK

Yactp 6I/IOC(1)CpLI, B CymeCTBCHHOI\/'I CTCIICHHU npeo6pa3OBaHHa;1 YCJIOBCKOM IMOCPEACTBOM U OKC-

IryaTaliyuy pasiindHbIX TEXHUYCCKUX 00BEKTOB HA3bIBACTCH . ..

Bribepute ouH U3 4 BapuaHTOB OTBETA:!

1) TexHochepoit
2) Hoochepoi
3) uTochepoit

4) ruapochepoit
B npousBoacTBeHHyI0 Chepy TexHOCHEPHI BXOIMT. ..

Bribepute oauH U3 4 BapuaHTOB OTBETA:

1) AJIEKTPOIHEPTrEeTHKA
2) KUIIbIE ToMa
3) oOpa3oBaHue
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4) BOOPYKEHHUE
[To mpOUCXOKICHUIO OTXO bl OBIBAIOT. . .

Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) NPOMBIIUICHHBIMUA ¥ OHOJIOTHYECKUMHU
2) TBEPABIMH U JKUJIKUMH

3) TOPIOYMMH U HE TOPIOYUMHU

4) BBICOKOOITACHBIMU U HETOKCHYHBIMH

Ilo creneHr TOKCHYHOCTH OTXOAbI OBIBAIOT. ..
Bbl6Cpl/lTC OHH U3 4 BAPHUAHTOB OTBCTA:

1) BBICOKOOITACHBIMHU U MAJIOOTIACHBIMU
2) NPOMBIIUICHHBIMUA ¥ OHOJIOTHYECKUMHU
3) TBEPIBIMH U KUJIKAMH

4) TOPIOYMMH U HE TOPIOYUMHU

COBOKYHHOCTB BCIICCTB, KOJMYCCTBCHHO U KAYCCTBCHHO YX/IbIX €CTCCTBCHHBIM 6I/IOF€0H€HO-
3aM HaA3bIBACTCA .... 3aI'PA3SHCHHUCM.

Bri6epute ouH U3 4 BapMaHTOB OTBETA:

1) WHTPEIUCHTHBIM

2) napaMeTpUIeCKUM

3) CTalMAIbHO-ECTPYKIINOHHBIM
4) OMOLIEHOTHYECKUM

BO3,Z[€?ICTBPI$I, BBI3bIBAOIINEC HAPYIICHHUA B COCTABC U CTPYKTYPEC HOHy.]'ISII_[I/Iﬁ JKUBBIX OpraHus-
MOB, Ha3bIBAKOTCA .... 3arpA3HCHUCM.

Bri6epute oauH U3 4 BApMaHTOB OTBETA:

1) OMOIIEHOTHYECKUM

2) napamMeTpUIeCKUM

3) HUHTPEMEHTHBIM

4) CTaIAIbHO-IECTPYKIIMOHHBIM

HpI/IMepaMI/I HHTPCAUCHTHOIO 3arpsA3HECHUA ABJIAKOTCA. ..

BriOepute o1vH U3 4 BApUaHTOB OTBETA!

1) OBITOBBIC CTOKH U STTOXUMHKATHI

2) WHTPOIYKIIHS U aKKJIMMATHU3AINS BHIOB

3) BBIpYOKa JIECOB U 3PO3HsI [TOUB

4) 3JIEKTPOMArHUTHOE U paJMallMOHHOE BO3JAEHCTBUE

HpI/IMCpaMI/I napaMEeTpUICCKOIro 3arpsA3HCHUA ABJIAIOTCA. . .

Bribepute ouH U3 4 BapuaHTOB OTBETA:!

1) ANIEKTPOMATHUTHOE U pPaualliOHHOE BO3/CICTBUE
2) OBITOBBIC CTOKH U STOXUMHUKATHI

3) WHTPOIYKIIHS M aKKJIMMAaTH3AIHs BUIOB

4) BBIPYOKa JIECOB M 3PO3HUsI TIOYB

B kadecTBe ajcopOEHTOB HCTIONB3YeT(-1OT)CH. . .

BriGepure ouH U3 4 BapuaHTOB OTBETA:
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1)
2)
3)
4)

LIEOTIUTEI
BSI3KHE Macia
MOIJIOTUTENbHAS )KUIKOCTh

IIECOK

O3OHI/IpOBaHI/Ie " XJIOPUPOBAHUC ABJIAKOTCA ... MCTOAAMU OYHUCTKU CTOUYHBIX BOA.

1)
2)
3)
4)

BriOepute oauH U3 4 BapuaHTOB OTBETA!
XUMHUYECKUMHU
MEXaHUYECKUMHU
OMOXUMHUYECKHUMHU

TEPMHUYCCKUMU

DKceTpakuus, COpOLUs U Ae30J0palus ABISIOTCS ... METOAAMU OYUCTKH CTOYHBIX BOJI.

1)
2)
3)
4)

Bribepute oauH U3 4 BAPHAHTOB OTBETA:
(U3HKO-XMMHUYCCKHUMH
MEXaHHYECKUMHU
OMOXUMUYECKUMHU

TCPMHUICCKUMU

B AOPOTCHKAaX U OKCUTCHKAX IIPOUCXOOUT .... OHMCTKA CTOYHBIX BOJI.

1)
2)
3)
4)

BriOepute oivH U3 4 BApUaHTOB OTBETA!
OMoXUMHUYECcKast
(bU3NKO-XUMHYECKas
MeXaHH4ecKas

TepMUYECKas

XHUMHYECKOE 3arpsA3HCHHUC - 3TO:

1)

2)

3)

4)
5)

BriOepute o1MH U3 5 BapuaHTOB OTBETA:!

YBEIIMYECHHUE KOJIUYECTBA XUMUYECKUX KOMIIOHEHTOB OIPEIEIIEHHON CPEIbl, a TAKXKE
MIPOHUKHOBEHUE (BBE/ICHNE) B HEE XUMUUECKHUX BEIIECTB, HE CBOMCTBEHHBIX €11 HIIU B
KOHLEHTPALHUIX, IPEBBILIAIOIIUX HOPMY

nosiBieHne B Onocdepe pa3muIHbIX TOKCUKAHTOB (29PO30JIH, XHMHUECKHE BEIIECTBRA,
TSDKEITbIE METAJIJIbI, IECTULIH/IBI, TNTACTMACCHI, IETEPTeHTHI U JP.)

CIIy4allHO€ WJIN CBSI3aHHOE C JIESITEIBHOCTBIO YEJI0BEKA IPOHUKHOBEHHE B OKCIUTYaTH-
pyeMBbI€ DKOCUCTEMBI U TEXHOJIOTUYECKHUE YCTPOMUCTBA YYKIBIX UM PACTEHUMN, ’KUBOT-
HBIX U MUKPOOPTaHU3MOB

npeaAHaMCpCHHAA U cnyqaﬁHa;[ HUHTPOAYKIUSA, YPC3MEPHAA DKCITAHCUS KUBBIX OpTraHn3-
MOB

BO3JICUCTBUE HA OKPYKAIOIIYIO CPETY XUMHUYECKON TPOMBITTUICHHOCTH

[IpuBHECEHME B OKPYXKAIOUIYIO CPEely WJIM BOZHUKHOBEHUE B HEM HOBBIX, OOBIYHO HE XapaKTep-
HBIX (PM3UKO-XHUMHUYECKUX U OMOJIOTHYECKUX BEIECTB, ar€HTOB, OKA3bIBAIOIINX BPEIHBIE BO3-
JEUCTBHS HA IPUPOJIHBIE DKOCUCTEMBI U YEJIOBEKA, - 3TO:

1)

2)
3)

BriOepute o1MH U3 5 BapuaHTOB OTBETA:!
CyKIleccHus
3arpsi3HEHUE

CcUMOHO03
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4)
5)

ypOaHu3anus

a¢TpodupoBaHue

A»3po301H - 3TO:

1)

2)
3)
4)
5)

BriOepute oauH U3 5 BapuaHTOB OTBETA!

TBEP/IbIC WITU )KUJIKHE YACTUIIBI, HAXOSIINECS BO B3BEIIEHHOM COCTOSIHUU B T'a3000-
paszHoi cpene

TBEpAbIE WU KHUAKHE YACTHUIIbI, HAXOIALIUECS BO B3BEIIEHHOM COCTOSIHUM B KUIKOM
cpene

BBICOKOJIETYYHE, XUMUYECKH UHEPTHBIE Y 36MHOI MOBEPXHOCTH BEILLIECTBA

ra3bl B HOHU3UPOBAHHOM COCTOSIHUU

CMECH I'a3os, O6€CHC‘II/IB3IOH_[I/IX KHU3HCACATCIILHOCTE OPraHnu3MOB

Hopmatus nomyctumoro copoca (HIAC) - aro:

1)

2)

3)

4)
5)

Bribepute oauH U3 5 BapMaHTOB OTBETA:

Macca 3arps3HsIOIIET0 BEIECTBA, BHIOPAChIBAEMOT0 OT/AEIbHBIMU HCTOUHUKAMU 32
€IMHUILY BPEMEHH, IIPEBbIILIEHIE KOTOPOI MPUBOJUT K HEOJArONpUSATHBIM M1OCIEICTBU-
SM B OKpY’Kalollel Cpejie WK ONacHO I 3J0POBbs YEJIOBEKa

MaKCUMaJIbHOC KOJIMYCCTBO BPpCAHOI'O BEUICCTBA B oxpymaromeﬁ cpeac, NpakKTHICCKU
HC BJIMAIOIICC OTPULATCIIBHO HA JKUBBIC OPI'aHU3MbI, B T.4. U YCJIOBCKA

o6uomacca Ka)KHOﬁ T'pyHIibl OPpTaHU3MOB, OTHECCHHAA K TOMY UJIM HHOMY MOMCHTY BpC-
MCHU

OIITUMAJIBHEIN CIT0c00 IKCILTyaTalluu €CTCCTBCHHBIX U NCKYCCTBCHHBIX 3KOCUCTEM

KOJIMYECTBO SHEPruu, cOpachiBaeMoii ¢ OJIHOTO TPOPUIECKOTO YPOBHS Ha IPYron

Ilonsa OpOLICHUA U ITOJIA (bI/IJ'IBTpaI_II/II/I ABIAKOTCA MCTOAAMU OYUCTKH CTOYHBIX BOI!:

1)
2)
3)
4)

BriOepute onuH U3 4 BapuaHTOB OTBETA:!
MEeXaHUYECKUMHU
XUMHYECKUMHU
OMOJIOTrMYECKUMHU

(hUBUKO-XUMUYECKUMHU

BI/IOJ'IOFI/I‘-IGCKYIO OYHCTKY CTOYHBIX BOJ B HICKYCCTBCHHBIX YCJIIOBUAX IMPOU3BOAAT IIPU IMMOMOIIN:

1)
2)
3)
4)

BriOepute onuH U3 4 BapuaHTOB OTBETA:!
IOJIEN OPOLLICHUS
peLeToK
OTCTOMHUKOB

a’pPOTEHKOB

[TocTynnenue pa3IMYHBIX 3arpsI3HUTENIEH B OKPYKAIOIIYIO CPEAY CTPOrO PErjlaMeHTHPOBAHO
3aKOHOAATEIBCTBOM, YCTaHABIMBAIOIIUM I1OKAa3aTeIu:

1)
2)
3)
4)

BriOepute oauH U3 4 BapuaHTOB OTBETA!
ITATL, TTPK, TIIIIT
K, HAC, IT/1B
ITPTI, TIKC, TTIKK
ITPU, TIAY, ITAO

XuMudeckass O9MCTKa CTOUYHBIX BOJ O3HAYaAcCT:
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BriOepute onuH U3 4 BapuaHTOB OTBETA:!

1) WCTIOJIb30BaHUE PA3IMYHBIX (DUIBTPOB, OTCTOHHUKOB

2) N00aBJICHHE Pa3IMYHBIX PEAreHTOB C IENIbI0 00€3BPEIKUBAHUS 3arps3HEHUN
3) HCIIOJIb30BaHNE a3POTCHKOB

4) MCIOJIb30BaHUE TIOJIEH OPOIIICHUS

OBTpOohUpPOBAHHEM BOJIOEMA HA3BIBACT:
BriOepute onuH U3 4 BapraHTOB OTBETA:!
1)  3arps3HEHHE CHHTETHYECKHMH MOIOLIMMHU CPEICTBAMH

2) HaKOIJICHHE OOJIBIIOr0 KOJIMYECTBA OMOTEHHBIX 3JIEMEHTOB, INIABHBIM 00pa30M COeluHe-
HU# a3ota u dpocdopa

3)  3arpsi3HEHME MPOAYKTaMu HedrernepepadoTKu

4)  HaKOIUICHHE COJIeH TSKEIBIX METAJIIOB

KayecTBa nuThEBOI BO/IBI (BKYC, LIBET, IPO3PAUHOCTh U JIPYTUE XapaKTePUCTUKH, OIpeese-
MbI€ HalllUMH OpraHaMH YyBCTB) Ha3bIBAIOT TAK¥KE:

Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) XAMUYECKHMU CBOHCTBAMU BOJIBI

2) OMOXMMHUYECKUMU CBOMCTBAMM BOJIBI

3) (hU3MOJIOTMYECKUMU CBOMCTBAMH BO/IbI
4) OpraHOJICITHYECKUMHU CBOMCTBAMHU BOJIbI

30Ha BOOCMA, I'’I€ B CBA3U C ITOCTYIVICHUEM 3aIpA3HAIONUX BEIIECCTB HAPYIIAOTCA €CTCCTBCH-
HbIE OMOXUMUYECKHUE MMPpOLCCChl U I’I€ KOHUCHTPALUS 3arpA3HAIOIIUX BECUICCTB 110 CAHUTAPHBIM,
pLI6OXO3$II>iCTB€HHLIM WM APYTHUM IIOKa3aTeJIsAM, OTBCUAIOIIUM JaHHOMY BUAY BOJOIIOJIb30Ba-
HUSA, TPCBLIIACT YCTAHOBJICHHBIC HOPMBI HA3bIBACTCA .. ..

BriOepute on1uH U3 4 BapuaHTOB OTBETA:!

1) 30HOM BIMSHUS

2) 30HOM 3arpsi3HEHUs

3) CaHUTApPHO-3aIlIMTHONU 30HOM

4) 30HOM CaHUTApPHOM 3aILMUTHI BOJIOEMA

YTunn3anuei 0TX00B Ha3bIBA€TCs MPOILIECC. . .

Bribepute oauH U3 4 BapMaHTOB OTBETA:

1) YHHUYTOKCHHA OTXOJ0B 0e3 UCITOJIb30BaHUS COZCPKAIMXCSA B HUX KOMIIOHCHTOB
2) MU3BJICYCHHUA ICHHBIX KOMIIOHCHTOB
3) pasMCIICHUA OTXOJ40B Ha IMOBCPXHOCTHU 3CMIIN

pasMCIICHUA OTXOJ0B B CIICHUAJIBHBIX KOHTCﬁHCan Ha OHpG,Z[CJICHHOfI FJIY6I/IHC OT I1O-
BCPXHOCTH 3EMIIN

4)

AncopOepsl — 3TO amnmaparsl......

BriOepute onnH U3 4 BapraHTOB OTBETA:!

1) (U3NKO-XMMHUYECKONW OYMCTKH I'a30B OT Ia3000pa3HbIX IpUMecen
2) TEPMUYECKON OYMCTKU T'a30B OT Ta3000pa3HbIX pUMecen

3) MOKpPOH OUMCTKHU I'a30B OT MbUIH

4) NEKTPUYECKON OYMCTKH ra30B OT IbLIM U TyMaHa

B MbUICOCAUTCIIbHBIX KaME€paX YJIaBJIMBAHUEC MBI OCYIIECCTBIISACTCA IO HeﬁCTBHeM
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Bbl6Cpl/l'l‘C OIHH H3 4 BAPHUAHTOB OTBCTA:

1) T€OMarHUTHBIX CHII
2) CHJI HTHEPIINH
3) ANIEKTPHUUECKUX CHIT
4) CHJT TSDKECTH

TexHoMOTHYECKHE MEPOTIPUSTHS, HATIPABIICHHBIC Ha 3aIIUTY aTMOCHEPHOTO BO3/yXa OT 3arps3-
HEHUSs1, Ha3bIBAIOTCH. ..

Bri6epute oauH 13 4 BapuaHTOB OTBETA:

1) CO3/JaHUEM CAaHUTAPHO-3ALIUTHBIX 30H

2) APXUTEKTYPHO-IUIAHUPOBOYHBIMUA MEPOIPUITUAMU

3) ra3o-IMbUICYJIAaBJIIMBAHUEM B CIICHHUAJIBHBIX COOPYKCHUAX
4) 30HUPOBAHHEM TEPPUTOPHHU TOPOIa

ABpOTeHKI/I 1 OMOJIOTHYECKHE npyAabl OTHOCATCA K COOPYKCHUAM, [IPUMCHACMbBIM IJIA......

Bbl6Cpl/lTC OHH U3 4 BAPHUAHTOB OTBCTA:

1) OMOJIOTUYECKOM OYUCTKH ra30-TbIIEBBIX BEIOPOCOB

2) OMOXMMHUYECKOM OYMCTKH CTOYHBIX BOJI

3) MEXAHHYECKOTO yIaJICHUS TIPUMECEH U3 CTOYHBIX BOJI
4) 00e33apakuBaHUs BOJIbI

B Poccun ocHOBHBIM crioco00oM 00e33apakiuBaHus MUTHEBOM BOJIBI SIBJISIETCHL. ..

BriOepute ovH U3 4 BApUaHTOB OTBETA:!

1) XJIOPHUPOBAHKE

2) o0syueHue ynpTpaduoaeTOBBIMU JTydaMu
3) MeMOpaHHast GUIbTpaLus

4) 030HHPOBAHHE

Bonpocsl, BBIHOCHMBbIE HA KOJUIOKBUYM K J1a00paTOPHBIM padoTaM (TeKylIuil KOHTPOJIb)
(¢pparmenT k pazgeiy 2 «OCHOBBI IPOMBIIJICHHOH IKOJTOTHI»)

Jlabopamopnaa paboma — «Komnnexkcnas nepepadomka mpasuibHbiX PACMEOPOE ¢ Ymuiu-
3ayuenl YeHHvIX KOMNOHEHM08)»

1. CymHocThs mporecca TpaBieHHs MeTaioB. KadecTBEHHBIN COCTaB TPaBUJIBHBIX CTOUYHBIX

BOJI.

Metobl 00pabOTKH TPaBUIBHBIX CTOYHBIX BOI.

3. CymHOCTh 00e3BpeKMBaHUS CEPHOKUCIBIX TPABWIBHBIX CTOYHBIX BOJl pearcHTaMH-

OCaZUTEISIMU (M3BECTKOBOE MOJIOKO, THAPOKCH]I aMMOHUS, CyAb(QHUI HATPUA), CTATUHU, XU-

MU3M U yCJIOBHS MPOBEACHUS ITpoLiecca.

OCOOEHHOCTH CTPYKTYpbI U KHHETHKA (hopMUpOBaHMs TBEPIOH (hazbl cyiab(aTa KaabIus.

OcoOeHHOCTH BbIIETIEHUS Cylb(aTa KaJlbliUs U3 pacTBOpPa B 0CAJOK.

MeToap! Ipe1oTBpalleHus: 00pa30BaHMsI TMIICOBBIX OTJIOKEHHA.

CniocoObl 0T/I€TIEHHS B3BELIEHHBIX YACTHI] OT BOJIBL.

MeToap! T00YMCTKH CEPHOKHUCIIBIX TPABMJIBHBIX CTOYHBIX BOJI OT aHMOHOB U KaTHOHOB Me-

TaJJIOB.

N

N ok

Jlabopamopnasa paboma — «Heiimpanuzayus ceproKUcavlx pacmeopos)
1. XuMmudeckue OCHOBBI METO/Ia HEUTPATU3allUK CTOYHBIX BOJ M UX OYUCTKU OT MOHOB pa3iny-
HBIX METAJIJIOB.
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2. lllemounble peareHTHI, MPUMEHSIEMbIE ISl HEHTPaTU3allii KUCIBIX CTOYHBIX BOJI: YCJIOBHUS
MPUMEHEHHUSI, XUMHU3M TIpoliecca.

3. TlpumMeHeHue MPOU3BOACTBEHHBIX OTXOJOB B KaUECTBE PEarcHTOB ISl HEUTpAIU3AlUUA KHC-

JIBIX CTOYHBIX BOJI.

CriocoObI OT/IeTICHUS B3BEIICHHBIX YaCTHI] (THAPOKCHIOB, KApOOHATOB U T.JI.) OT BOJIBI.

XapaKTepuCTUKHU COCTaBa, CBOMCTBA M (POPMBI CTPYKTYPBI OCAJTKOB THAPOKCHIOB METAJIIOB.

6. CrnocoObl yBeNTWYCHHSI CKOPOCTH OCQXKJICHUS B3BEIICHHBIX YACTHIl, B TOM YHCIIE TUIPOKCH-
JIOB METAJIJIOB.

7. MeTtobl HEUTpATU3AIMH IIETOUYHBIX CTOYHBIX BOJ.

ok

Coaep:xaHue nNpe3eHTAIIMU U J0KJIA/IA M0 CUTYAllMOHHOM 3a/1a4e (TeKyINil KOHTPOJIb)
(pa3nea 2 «OCHOBBI NPOMBIIIEHHOH IKOJIOTHH))

Cumyayuonnas 3aoaua Nel

B r. N B mrone Mmecsie CTOUT COJIHEYHas1, Kapkas U Oe3BeTpeHHas moroga. OtmedaeTcs
MHBEPCHOHHOE pacIpe/ielieHne TeMieparypsl B atMochepe. OOMEeH BO3AYUIHBIMU MacCaMu pe3-
KO CHM)KAETCSl U TIPOUCXOIHNT HAKOIUICHWE B MHBEPCHOHHOM CJIO€ aTMOC(hEphl ropojia BPeIHBIX
npumecei (ra3oB M TBEpAbIX yacTHil). ECTh ecTecTBeHHBIE Mperpaabl (IIenu TOp U BO3BBIILIEHHO-
CTH), KOTOpBIE YCYTyOJISIOT IPOLECC HAKOIUIEHHsI BPEIHBIX BEUIECTB, TaK KaK OHH MPEMSATCTBY-
I0T OTTOKY 3arpsi3HEHHOTO BO3/AyXa (0COOEHHO Ha aBTOTPAcCaX C MHTEHCUBHBIM IBH)XCHHUEM).
OtMeuaeTcst cuzasi IbIMKa (CMOT), CHIDKEHA BUIAUMOCTb, y JIIOJCH NEpIIeHUe B ropJie, pa3apa-
JKEHHUE CIIM3HUCTHIX TJa3, Hoca. B mpu3emMHbIX ciosix atMochepsl 0O0HapyKEeHbI BBICOKHE KOHIICH-
tpawuu CO — 6,0mr/m® (ILIK — 3,0), NO, — 0,4 mr/v® (IIJIK — 0,04). Knacest omacuocti: CO —
4, NO; — 2.

Bonpocwi:

1. Onpenenute TUI cMOra.

2. HazoBuTe 3arps3HUTENN U UX BIMSHHE HA 3J0POBBE UEIOBEKA.

3. Kakue HCTOUYHUKHU 3arpsi3HEHUS IPUCYTCTBYIOT?

4. Kakoe Bo3/1eficTBHE OKa3bIBAET CMOT HAa OPraHU3M HaceJleHus?

5. Ilepeuncnure TMrHEHUYECKHE MEPONPUATHS, HEOOXOIUMBIE 110 OXpaHe aTMoc(epHOro
BO3/IyXa?

Cumyayuonnas 3aoaua Ne2

B 01131 CBHHIIOBO-IIMHKOBOT'O MPENPUATHS CEbCKOE HACEIEHUE OCYILECTBIISET BbINAC
KPYITHOTO M MEJIKOTO poratroro ckora. B pacrenusx nactOuria oOHapyX eHbl BHICOKHE KOHLIECH-
Tpauuu ceuHua (Pb). YcranoBneHo uctomenne miuonopoaus mousbl. CKIAIUPYIOTCS OTXO[bI
npou3BoJcTBa. OTMEUEHO pa3pylIeHHEe MECTOOOUTaHMS PACTUTENBHOCTH U KUBOTHBIX (CHMKE-
HHUE YMCiIa BUJIOB pacTeHHM M KMBOTHBIX). Ha cenmpxo3moinsix oTMedeHa HU3Kasg YpO)KalfHOCTh
3epHOBBIX U KapTodensa. B paguyce 10 kM oT npeanpusiTisi B IpyHTOBBIX BOJax (LIaXTHbIE KO-
JOMIIBI) cpenHss KoHIeHTpanus cBuHIa nocturaer 0,06 mr/n. Konuentpamus Pb B msce xxuBoT-
HBIX gocturaer 2 mr/kr, mosioke — 0,1 mr/kr, xnede — 0,6 mr/kr, kaptodene - mr/kr. CyrouHas
nOTPeOHOCTh HAaceleHus: MuTheBas Bojga — 2 1, msico — 0,01 kr, xne6 — 0,03 kr, kaprodens —
0,02 xr, monoko — 0,8 kr (11). Homyctumas cyrounas Harpy3ka Pb Ha opranusm no pexomenna-
i BO3 pasna 0,43 mr, noruiomieHre cBuHIa B opranuzme — 10%.

Bonpocbwi:

1. Ilepeuncnnure UCTOYHUKH 3arpA3HEHMS] CEIbCKOX03AMCTBEHHBIX TEPPUTOPHIA.

2. YTO OTHOCHUTCS K aHTPOIIOI€HHBIM dKocucTeMaM? [[aliTe XapakTepuCTUKY aHTPOIIOT€H-
HOM SKOCUCTEMBI U BIIMSHUE €€ Ha PACTEHHUS, ’KUBOTHBIX.

3. YTO OTHOCHTCS K arpO3KOCUCTEME, 1aTh XapaKTEPUCTHUKY.

4. Ouenurte ypoBeHb Harpy3ku Pb, ynenpHbI Bec mocTymiieHHs (C BOJAOH M MUIIeH) U
CpPaBHMTE C IOITYCTUMOM CyTOYHOW Harpy3koi (mo pexomenamnusm BO3).
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Cumyayuonnas 3a0aua Ne3

Hacenenue noc. N B permoHe ra30KOHJACHCATHOTO MECTOPOXKICHHUS ISl TUThEBBIX LEIeH
UCIIOJIL3YET TPYHTOBBIE BOJBI (IIAXTHBIE KOJIOJIIBI, CKBAXHHBI). B pernone ObLIN MPOU3BEICHBI
MOA3EMHBIE SITIEPHBIC B3PBIBBI C IEJIbI0 00pa30BaHUs MMOJ3EMHBIX TTOJIOCTEH I 3aKaYKH Ta30B U
OTXOJIOB MPOU3BOJICTBA, YTO MPUBEIIO K CIBHUTY TUIACTOB U M3MEHEHHUIO KauecTBa BOJbI. BrIOpO-
cel Ta3oBbIx cmeceit (CO, NO,, SO;, H,S) B atMocdepy B MOCISACTBUU OCEAIOT Ha MOYBY. M3-
MEHSIETCS Tak)Ke KHUCIOTHOCTh IMOYBBI, KOTOpPAs CIIOCOOCTBYET MHUTPALMU 3arps3HSIIONIUX Be-
miecTB (B ToM uncie meramwioB — Pb, Cd, V, Fe) B momzemusie Bojabl. CoaepikaHue CBUHIIA B TTH-
TheBO# Boge — 0,04 mr/n, kagmusa — 0,0002 mr/a, Banagusa — 0,15 mr/i, xene3a — 1,5 mr/ma, xiio-
puasl — 700 mr/i, cyasdarsl — 600 mr/i. Kimacest omacnoctu: Pb, Cd — 2; V, Fe — 3; CI, 8042' -
4,

Bonpocnwi:

1. Kakue BuabI 3arpsi3HeHUs BOJIbI IPUCYTCTBYIOT?

2. KakoBbl OCHOBHBIEC UCTOYHUKH 3arps3HEeHUS?

3. Onpenenure kparHocth npesbimenus 11K BemecTs.

4. OnpenenuTe OKa3aTelb 3arps3HEHUS BOBI IO KJIaccaM OIacHOCTH.

5. Kakoe BiausiHue MOTYT OKa3aTh Ha 3JI0POBHE HACEICHUS TTOKA3aTeN 3arpsi3HEHUS BOIbI?

6. Kakre HeoOX0auMO MPOBECTH TUTHEHHUYECKUE MEPOTTPUATHS?

Coaep:xaHue npe3eHTAIMU U JOKJIAAA M0 KelC-3aJaHNI0 (TeKyIINi KOHTPOJIb)
«TexHosioruyeckasi cxema 006e3Bpe:KUBaAHNS (WM OUYMCTKH) CTOYHBIX BOJ OT CJIAYIOIINX
3arpsi3HeHMii: HepTeNPOAYKTOB; HOHOB TS:KeJIbIX META/VIOB; B3BeIIEHHbIX YaCTHII; pac-

TBOPEHHBIX I'a30B; OPraHUYeCKUX COeTUHEHHID)
(paszaen 2 «OCHOBBI NPOMBILIIICHHOM IKOJIOTHI»)

Ha IIpuUMEpe CymeCTBYIOHleﬁ CXEMBI O‘II/ICTKI/I/O6C3Bpe)KI/IBaHI/IH CTOYHBIX BO/ (J'IOKB.J'IBHBI@
HJIM POU3BOJACTBCHHBIC OYHCTHLIC COOPY)KCHI/UI) npeaoCTaBUTh 000CHOBaHHE IIPUMCHSACMBIX B

CXEMC MCTOA0B U aHHapaTOB/O60py,HOBaHI/IH.
SITH) &TEI

{ ¥
OrpayeHHan
— El NANNY L H3 | BOgA Ha GTHE
Frenomma- TO E3
LIEMOMEHEE H HAZ ocan MO
P OMC O RATITHE ('-?) DCAIOK e 4TOK
CTOEM ]|
Ez -4 L
otEE0ga B El
Clcagor Ha
YT ALTHED

Cocmas cxemwl: coopuuk-Hakonutenb EQ; Hacocsl H1, H2; anextpokoarymnstop OK; emkocT
El, E2, E3; no3upyrommue Hacocsl HI[1, H/[2; OTCTOMHUK ¢ TOHKOCIOWHBIMU 35ieMeHTaMu TO;
bunbTp Mexanudeckoit ounctku @; yzen goounctku MO (¢ moMoIp0 HOHHOTO 00MEHa);
¢unsTp-nipecc OII.

B pacueTHO-TIOsICHUTENBHOM 3aiCcKe TOJKHBI OBITh IPEICTABICHbI CIEAYIOIINE Pa3/ieibl.

Bseoenue. Benenue 10JKHO KpaTKO XapaKTepHU30BaTh COBPEMEHHOE COCTOSIHHE BOTIPOCa,
peraeMoro B KOHTPOJIbHON palboTe. YKa3bIBaeTCsl aKTyaJIbHOCTh MPOOJIEMBI AJi1 KOHKPETHOTO
OPENPUATHS WIM OTPACIH MPOMBIIUIEHHOCTH. O0s13aTeIbHO GOPMYITUPYETCS Yenb pabomul.

Xapaxmepucmuxka npou3so0cmeenHvlx omxo0o6. B martepuanax pabOThI JOKHBI OBITH
CJIEAYIOIINE CBEIECHUS: COCTaB MPOMBIIIJICHHBIX OTXOAOB (COJIEpKaHUE OCHOBHBIX KOMIIOHEH-
TOB, MI/I1 iU %); XUMUYeCcKue, PU3UKO-XUMHYECKUE WM (PU3UKO-MEXaHUYECKHE XapaKTepH-
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CTUKHU H3BJICKAEMBIX KOMIIOHEHTOB, BIMSIONINE HA BBIOOpP MeTO/Ma OYUCTKU. Heobxoaumo mpen-
CTaBHThH aHAJIU3 U OIEHKY BIMSHUS KOHKPETHOTO BUA 3arPS3HECHUS HA COCTOSTHHE MTPUPOIHBIX U
TOPOACKHUX KOCUCTEM (OCOOCHHO Y4eCTh BO3JICHCTBHE HA 3I0POBbE YETIOBEKA).

ObocHosaHue cxemvl ouucmKu (nepepabomxu) npombluieHHbIX 0mxo0008. B 1aHHOM pas-
Jiefie Ha OCHOBE KPATKOTO PAacCMOTPEHUSI KaYeCTBEHHOTO COCTaBa OTXOOB, aHAU3a UX (HopMu-
pOBaHUS B NPOM3BOJICTBE, & TAK)KE OCHOBHBIX METOJIOB OYMCTKH U OOE3BPEIKHBAHHS OTXOIOB
HEO0OXOUMO TPOBECTH OOOCHOBAHUE OMNPEICICHHOTO METOAAa W TEXHOJIOTWU TepepadoTKu/
OYUCTKH/ 00€3BPEIKUBAHMSI POMBIIIJICHHBIX OTXOJIOB, @ TAK)KE€ COOTBETCTBYIOLIETO 3KOOMO3a-
HIMTHOTO 000pynoBaHus. OLEHKA Pa3IMIHBIX METOIOB MEPEPa0OTKN KOHKPETHBIX MPOMBIILICH-
HBIX OTXOJIOB IIPOM3BOUTCS C UCTIOIB30BAHUEM MATEPUAIIOB JACUCTBYIOIIUX MTPOU3BOICTB U/WIIN
JTUTEepaTypHBIX JaHHBIX. OOOCHOBaHHME MOXKET OBITH MPEACTABICHO B BUJC CPABHUTEIHHBIX Xa-
PaKTEPUCTHUK BHIOPAHHOTO METO/A C JPYTUMHU, TOKA30M €ro MPEUMYIIECTB C TOUKH 3PSHHUS (-
(EKTUBHOCTH OYHCTKH, JCIIEBU3HBI, Y0OCTBA IKCILTyaTalluH, OE30IMaCHOCTH TPY/AA.

Onucanue mexnonocu4eckol cxemvl. B onmMcaHuy TOJHKHBI TTOCIIEIOBATEIBHO ONUCHIBATh-
Cs BCE CTAaUU BBIOPAHHOTO MPOIECCAa OYHMCTKH, OOE3BPEIKMBAHUS OTXOJOB C 00sA3aTEIHHOU
CCBUIKOW Ha PUCYHOK, I'Jie TIPEJCTAaBICHA TEXHOJIOTHYECKasi cxema. [Ipu OonmucaHuu TEXHOJIOTH-
YECKUX OmNepanuii HeoOXO0AMMO yKa3bIBaTh: HA3HAYCHHUE OIEpaIlvii; PU3NKO-XUMHUYSCKUE OCHO-
BbI TIPOIIECCA; XaPAKTEPUCTUKH MOJYyUYArOIIUXCS IPOJAYKTOB M OTXOJIOB HA BCEX CTAIUSIX OIepa-
1Y, anmapaTypHoe o(pOopMIICHUE OTICPAIIHIA.

3aknrouenue. B 3aKkiroueHUH MPOBOAUTCS 00O0OINEHHE W aHAIN3 PE3YJIbTATOB BBITOJIHEH-
HOU pabotel. CrenyeT yka3aTb Ha SKOJOTMYHOCTh W 3()()EKTHBHOCTH NMPHUMEHEHHUS METo/a
OYHUCTKH WU TIepepaOdOTKH KOHKPETHBIX OTXOJIOB (HAaIpuMep, CPAaBHHUBAs C HOPMATHBHBIMH 3Ha-
YEHUSMH — TEXHUYECKUMU TpeboBaHusMu K obopoTtHoii Boje, [TAK, BAK, ITJIB unu HJIC).

7.4. CooTBeTCTBHE LIKAJbI OLIEHOK M YPOBHEell c()OpMHPOBAHHBIX KOMIIETEHIIHI

YpoBeHb chop-
MHUPOBAHHBIX Orenka ITosgcuenus
KOMIIETEHIIUN

TeopeTrrueckoe copep)aHue Kypca OCBOCHO IMOJTHOCTHIO,
BCE MPEAYCMOTPEHHBIE MPOTrpaMMoi 00ydeHHs yueOHbIe
3aJaHus BBIIIOJIHCHBI.

OOyyaromuiicss AEMOHCTPUPYET OTIIMYHYIO CIIOCOOHOCTH
aHaﬂI/ISPIpOBaTB TCXHOJIOTHUYCCKHUEC npoueccr,l nu pe)KI/IMI)I
Bricokuit OTJINYHO paboThl JEHCTBYIOIUX TPOU3BOJACTB, OCYIIECTBIATH
KOHTPOJIb 32 COOJIOJCHHEM TEXHOJIOTUYECKUX IpOIleC-
COB, CIOCOOHOCTH OOOCHOBAaHHOTO BBIOOpPA H3BECTHBIX
YCTPOMCTB, CHUCTEM M METOAOB 3alllUTHl YEIOBEKAa U
OKPY’KaroIlled cpebl OT TEXHOTEHHBIX PUCKOB U OIIACHO-
cTeit

TeopeTnueckoe coaepxkaHue Kypca OCBOEHO MOJHOCTHIO,
BCE MPEIYCMOTPEHHBIC MPOTPaMMON OOydeHHs yueOHbIE
3aJJaHUS BBIIOJIHEHBI C HE3HAUNTEIBHBIMU 3aMEYaHUSIMH.
OOyuarommiicsi Cioco0eH B JTOCTATOYHOM CTETICHH OpH-
E€HTHPOBATHCS B TEXHOJIIOTHYECKUX MPOLIECCAX U PEXKUMAX
ba3zoBbrit XOpOLLIO paboThl JEHCTBYIOMUX MPOU3BOACTB, OCYIIECTBIISIET KOH-
TPOJIb 3a COOJIOACHUEM TEXHOJOTHYECKUX MPOIECCOB,
cnocobeH Ha  OOOCHOBAaHHBIM  BBIOOP  M3BECTHBIX
YCTPOMCTB, CHUCTEM M METOAOB 3alllUThl YEJIOBEKA U
OKpYXKarollel cpeapl OT TEXHOT€HHBIX PUCKOB U OMAcHO-
cTel

IToporosbiii YAOBJIETBOPU- | T€OPETUYECKOE COJIEpKAHHE Kypca OCBOEHO YaCTUYHO,
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Ypogens chop-
MHUPOBAaHHBIX Onenka [Nosicuenus
KOMIIETEHIINH

TEJIbHO OOJIBIIMHCTBO MPETyCMOTPEHHBIX TPOrpaMMOii 00ydeHus
y4eOHBIX 3aJJaHUI BBIIIOJHEHO, B HUX UMEIOTCS OLIUOKH.
OOyuaronuiicss MOXKET MO/ PYKOBOJICTBOM OCYIIECTBIISTh
BbIOOp M3BECTHBIX YCTPOWCTB, CUCTEM M METO/O0B 3allly-
Thl UYE€JIOBEKAa M OKPYKAIOWIEH Cpeapl OT TEXHOTEHHBIX
PUCKOB M OIIACHOCTEHM, OCYLIECTBIIATH KOHTPOJb 3a CO-
OJIF0JIEHUEM TEXHOJOTMYECKUX IPOLIECCOB

Teopernueckoe coaep)KaHHE Kypca HE OCBOEHO, OOJIb-
NIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOi  OO0ydeHUs
y4eOHBIX 3aJlaHul JTUOO HE BBIMOIHEHBI, TUOO COIEpPKAT
rpyOble OIIMOKH; JONOJHUTENbHAS CaMOCTOSITENbHAs pa-
00Ta HaJ MaTepHaloM He MpuBeia K KaKoMy-IHOO 3Ha-
YUTEILHOMY IMOBBIIICHUIO KA4eCTBA BBIOJHCHUS Y4eO-
HBIX 3aJaHUMN.

OOyyaromuiicsi He 3HAaeT TEXHOJOTMYECKHE MPOLECChl U
pPEXKUMBI pabOTHl JIEHCTBYIOIIUX IPOU3BOJICTB, H3BECT-
HBIC YCTPOMCTBA 3aIUTHI YESIIOBEKA M OKPYKAIOIMIEH cpe-
JIbI OT TEXHOTEHHBIX PUCKOB U ONTACHOCTEH

HCYOOBJICTBO-
PUTCIBHO

Huskuit

8. MeTtoguyeckue yKazaHusi JJsl CAMOCTOSITEIbHON paGoThl 00y4arouxcst

CamocrosTenbHas paboTa cOcOOCTBYET 3aKpEIUICHHIO HAaBBIKOB pabOThl ¢ y4eOHOH U
HAy4YHOW JIUTEPATypPON, OCMBICIIEHUIO U 3aKPEIIEHUIO TEOPETUYECKOT0 MaTepHralia 10 OCHOBHBIM
METOAaM M TE€XHOJIOTHSAM 3alllUThl OKPYXKAIOLIEH cpelibl OT TEXHOI€HHOTO BO3EHCTBUS; OCHOB-
HBIM MEXaHHW3MaM MpPEeBpalleHHs] MUKPOOPTaHW3MaMH Pa3IMYHBIX XUMHYECKHX COEIWHEHHH,
3aKOHOMEPHOCTSIM Tpoliecca OMOXMMHUYECKOTO OKHUCIIEHUS OPraHMYeCKMX M HEeOpraHMYecKUX
BEIIECTB.

CamocrosTenbHas paboTa BBIOIHSIETCS BO BHEAyIUTOPHOE (ayAUTOPHOE) BpeMs 110 3a]a-
HUIO U IIPU METOJMYECKOM PYKOBOJICTBE IpenoaaBaresisi, HO 0€3 ero HemocpeACTBEHHOIO yda-
cTUsl (IpU YaCTUYHOM HEMOCPEICTBEHHOM YUYAacCTHM IpErojaBaTelisi, OCTABIAIOLUIEM BEIYIIYIO
pOJIb B KOHTPOJIE 32 pabOTO# CTYJEHTOB).

Dopmel camocmoamenvHol pabomul 6akaIaBpoB pazHo0Opa3Hbl. OHM BKIIOYAOT B ceOsl:

— 3HAaKOMCTBO C M3YyY€HHUE U CHUCTEMaTHU3aLMI0 OPHUIHMAIBHBIX FOCY1apCTBEHHBIX JOKY-
MEHTOB: 3aKOHOB, ITOCTaHOBJICHHH, YKa30B, HOPMaTHBHO-MHCTPYKIIMOHHBIX U CIPAaBOYHBIX Ma-
TEpUaIoOB C HCHOJIb30BaHHEM HH(POPMAIIMOHHO-TOUCKOBBIX cucteM «KoncynabranT Ilmrocy,
«["apanT», rnodanpHOM cetu «MHTEpHET»

—  H3y4yeHHue y4eOHOM, HaydHOU U METOANYECKOH JIUTepaTyphbl, MATEPHAIOB MEPHOTNIECKUX
U3/IaHUH C IPUBJIEYEHNEM JIEKTPOHHBIX CPEACTB OPULINATTBHOM, CTaTUCTUUECKOMN, EPUOAMYECKOH 1
Hay4HOI uHpopMarmm;

—  CO3JaHHue NPEe3eHTALUN 1 JOKJIA/IOB 110 YCIOBHIO Keic-3aJaHusl.

B nponecce nzyuenus aucuuminHel «[IpomMbliienHas skonorus» OakajgaBpaMu Harpas-
nenus 20.03.01 «TexHocdepHast 0€30paCHOCTbY» OCHOBHLIMU BUOAMU CAMOCMOAMENbHOU pabo-
mbl SBISIFOTCS:

—TOArOTOBKA K ayJAMTOPHBIM 3aHATUAM (JIEKLUSAM, IPAKTUYECKUM M JJAOOPaTOPHBIM 3a-
HSATHUSM) U BBIIIOJTHEHUE COOTBETCTBYIOIIMX 3aJJaHUII;

—caMocTosTeNIbHas padoTa Ha/l OTJAENbHBIMU TeMaMH Y4eOHON JUCIUIUIUHBI B COOTBET-
CTBHH C Y4€OHO-TEMATUUECKUM TJIAHOM;

—IOJIrOTOBKA JOKJIAJI0B U MPE3EHTALMN B paMKaX BBIIIOJHEHUS Kelic-3a1aHus;
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—BBINIOJTHEHUE TECTOBBIX 3aJJaHUI;
—IIO/ATOTOBKA K 9K3aMEHY.
CaMoCTOSITeNIbHOE BBITIOIHEHUE MeCcnosblX 3a0aHuti TI0 BCEM paszenaM IMCHUILIMHBI chop-
MHpOBaHbI B honze orenouynsix cpeacts (POC).
JlaHHBIE TECTHI MOTYT MCHIOJIB30BATHCS:

— 0akanaBpamu IIpU NOJATOTOBKE K IK3aMeHY B (JOpME CaMONPOBEPKH 3HAHUIA;

— TpernojaBaTesMH JJI MPOBEPKU 3HAHMUN B KauecTBE (DOPMBI IPOMEKYTOUHOTO KOH-
TPOJIA Ha MPAKTUYECKHUX U JICKIMOHHBIX 3aHATHUSIX;

— Ul IPOBEPKH OCTATOYHBIX 3HaHUI OakanaBpoB, U3YUUBIINX JJAHHBIN KypC.

TecToBbIe 3aJaHUs] pACCUNTAHBI HA CAMOCTOATEIbHYIO paboTy 6€3 UCTIONh30BaHUS BCIIOMOTa-
TEJIbHBIX MaTepuasioB. To €CTh NP UX BBHINOJHEHUH HE CIEAYET M0JIb30BAaThCs YUeOHOM U IPyrUMU
BUJIaMU JIUTEPATYPBI.

JU1s BBINOJTHEHMSL TECTOBOT'O 3aaHUsl, IPEXkKIE BCEro, CleIyeT BHUMATEIbHO IPOYUTATh I10-
cTaBJeHHbIN Bonpoc. [locne o3HaKoMIIEHHs C BOIPOCOM CIIEAYET MPUCTYNATh K IPOUYTEHUIO MpeEi-
JaraeMbIX BapyMaHTOB oTBeTa. HeoOXxonuMo npounTaTh Bce BapUaHTHI M B KAUECTBE OTBETA CIIEAYET
BbIOpaTh UHEKC (MdpoBOE 0003HAUYECHUE), COOTBETCTBYIOIIUI MPABIUIILHOMY OTBETY.

Ha BbInonHeHne TecTa OTBOAUTCSA OrpaHU4YeHHOE BpeMs. OHO MOXKET BapbUpOBAaThCS B 3aBU-
CHUMOCTH OT YPOBHSI TECTUPYEMBIX, CJIOKHOCTH U 00beMa TecTa. Kak mpaBuiio, BpeMsl BBITIOJIHEHUS
TECTOBOI'0 3aJjaHus onpeensercsa u3 pacuera 60 ceKyH/1 Ha OJJMH BOIIPOC.

CopneprxkaHue TECTOB IO AUCLUUILUIMHE OPUEHTHPOBAHO HAa IOJTrOTOBKY OakajaBpoB IO OC-
HOBHBIM BOIIpOCaM Kypca. YpOBEHb BBIIIOJIHEHUS! TECTa MO3BOJIAET MPENOJABaTENIIM CYJUTh O
XOJIe CaMOCTOSITEIbHON pabOThl 0aKalaBpOB B MEKCECCUOHHBIN NEPUOJ U O CTENIEHU UX MOJrOo-
TOBKHU K 9K3aMEHY.

Iloozomoeka 00k1a0086 u npezeHmayuii 8 pamKax 6bINOJIHEeHUs Keuc-3a0aHUsL.

Jloxiian coctaBisieTcs 1o 3a/laHHOM TemaThke (000CHOBAHKE MPUMEHSAEMBIX B TEXHOJIOTH-
YECKHUX CXEeMax SKOOMO3aIUTHBIX METOAOB M allapaToB/COOPYKEHHi) mpeamnosiaraer noaoop
HEOoOXOUMOro MaTepualla U €ro aHajliu3, OINpe/eleHHE €ro aKTyaJlbHOCTH U JOCTAaTOYHOCTH,
(dbopMHpoBaHUeE TUIaHa JI0KJIaJa UM CTPYKTYPHI BHICTYIUICHHS, TAKUM 00pa3oM, YTOObI TeMa OblI-
JIa TIOJIHOCTBIO pacKphiTa. M3noxkenne Marepuana J0JKHO OBITh CBSA3HBIM, I1OCIIEOBATENbHBIM,
nokaszarenbHbIM. Crioco0 M3JI0)KeHUs] MaTepuaia JUls BBICTYIJICHUS JOJDKEH HOCUTh KOHCIIEK-
TUBHBIN WU Te3UCHBIN Xapakrtep. [lonrorosnennas B PowerPoint npe3eHTanus J0HKHA UILTIO-
CTPUPOBATh JOKJIAA U ObITh yIOOHOMN /JIs1 BOCIPUSATHUS

9. IlepeueHb MHGPOPMALMOHHBIX TEXHOJIOIHii, HCIOJIb3yeMbIX NPH OCYLIECTBJIEHNHU 00pa-
30BaTeJILHOIO Npouecca Mo JUCHHUILIHHE

JInsi yCTemHOTO OBJaJCHUs JUCIUIUIMHON MCIONB3YIOTCS CIeayrome nHGopMam-
OHHBIE TEXHOJIOTHU OOYUCHHS:

* MpH NPOBEICHHUU JICKIMI HCIONB3YIOTCS TPE3CHTAIlMA Marepualia B IMpOorpamMe
Microsoft Office (PowerPoint), Beixom Ha mnpodeccHOHaNIbHBIE CANTHI, HCIOJb30BaHUE
BUJICOMATEPHAJIOB PA3IMYHBIX HHTEPHET-PECYPCOB;

* jabopaTopHble 3aHATHS 10 JUCIMIUIMHE TIPOBOIATCS B CHEHUAIU3UPOBAHHON
yueOHOM ayIUTOPHUH.

JIaGopaTopHBIE 3aHSTHS 110 TUCHUILUIMHE TPOBOASATCS C MCIOJIb30BaHHE PA3JIUYHOTO Jia-
O6opatopHoro obopynoBanus. Ha 3aHsaTHH 00ydYaromIuiicss 3HAKOMUTCS ¢ (QU3UKO-XUMHUIECKUMHU
METOJIaMH aHaJIN3a OOBEKTOB OKPYKAIOIIEH CpPeNibl, TEXHOJIOTHUECKIMHU METOAaMH, UCIIOb3Yye-
MbBIX TIPH 00E3BPEKUBAHMN/OYMCTKE MPOMBIIUICHHBIX CTOYHBIX BOJ, YYUTCS TOTOBUThH CTaH-
JapTHBIE PACTBOPHI, CTPOUTH KAIMOPOBOYHBIE IPAPHKH U T.11.

B mpouecce wu3ydeHHs] JIUCHUIUIMHBI YYSOHBIMH LEJNSAMHU SIBISIOTCS TEPBHYHOEC
BOCHIpUSTHE Y4eOHOH WH(OpMAIMM O TEOPETUYECKMX OCHOBaX M NPUHIUNAX paboThl C
JOKYMEHTaMH (KapThl, IUIAHBI, CXEMbI, PErJIaMEHThI), €€ yCBOCHHUE, 3allOMHHAHHE, a TaKKe
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CTPYKTYpUPOBaHHE TIONYyYEHHBIX 3HAHUM W  pPa3BUTHEC HWHTEIUICKTYyalbHBIX  yMEHUH,
OPUCHTHUPOBAHHBIX Ha CHOCOOBI JESTEIBHOCTH PENpOAYKTHBHOTO Xapakrepa. llocpenctBom
UCTIOJIb30BAaHUS ITHX WHTEIUICKTYaJbHBIX YMEHUH JOCTHTalOTCsl y3HABaHUE pPaHEe YCBOSCHHOTO
Marepuala B HOBBIX CUTYaIUsIX, IPUMEHEHUE a0CTPAKTHOTO 3HAHHS B KOHKPETHBIX CUTYAITHSIX.
JUIst TOCTMXKEHUS 3TUX 1EJIe MCTOIB3YIOTCSI B OCHOBHOM TPAIUIMOHHBIE HHPOpPMa-

TUBHO-Pa3BUBAIOIINE TEXHOJIOTUU O0YUYCHHUS C YIETOM PA3IMYHOrO COYECTAaHHs MTAaCCUBHBIX (hopMm
(JIeKIus1, MpaKTUYeCKoe 3aHATHE, TAOOPAaTOPHOE 3aHATHE, KOHCYIbTAIUS, CAMOCTOATENbHAS Pa-
00Ta) U PENPOAYKTHUBHBIX METOJOB OOydeHHs (ITOBECTBOBATEIBHOE H3JIOKEHUE Y4eOHOH WH-
dopmanuu, 0ObICHUTENHHO-MILTIOCTPATUBHOE M3JIOKEHHE) M JTaOOpaTOPHO-TIPAKTUUYECKUX Me-
TOJI0B 00y4eHHsI (BBITIOIIHEHHE KeiC-3a1aHuii, pacueT IKOOHO3AIMUTHOTO 000PYI0BAHUS).

YHuBepcuTer oOecrnedeH HEOOXOAWMBIM KOMILICKTOM JIMIEH3MOHHOTO MPOTPAMMHOTO
obecrieuyeHus:

®  CeMeiicTBO KOMMEPYECKHX ONEPAMOHHBIX cUCTeM cemeiicTBa Microsoft Windows;

e oducHsbIi maket npwioxeHuit Microsoft Office;

e [porpamMMHas CHCTeMa il OOHAPYKCHHUs TEKCTOBBIX 3aWMCTBOBAaHHUI B YYEOHBIX U
HAYYHBIX padoTax «AHTUIUIaruat.BY3y;

e IBYX- U TpEXMEpHAs CHCTEMa aBTOMATH3MPOBAHHOTO MPOCKTUPOBAHUS U YCPUCHHUS
AutoCAD.

10. Onucanue MaTepUAJILHO-TEXHHYECKOH 0a3bl, HEOOXOTUMOIi /I OCyIIeCTBJIeHHs 00pa-
30BaTeJILHOTO MPOLecca MO THCIHIJIHHE

Peanunzanus yueOHOro npouecca OCyIEeCTBISETCS B CIELUANbHBIX YUeOHBIX ayIUTOPHIX
YHUBEPCUTETA JJIA MPOBEACHUS 3aHATHI JICKIIMOHHOTO THUIIA, MPAKTHYECKUX U JTA0OPATOPHBIX
3aHATHUM, TPYNIOBBIX U UHAWBUIYAJIBHBIX KOHCYJIbTAllUN, TEKYILEr0 KOHTPOJIS U MPOMEXKYTOU-
HOW artecranuu. Bece ayuTopun YKOMIUIEKTOBAHBI CHICITUAIM3HPOBAHHON MEOCITBIO U TEXHHUYC-
CKUMH CPEJICTBAMU OOYYEHHs, CIYKALUIUMU JAJs MpeJcTaBleHusl yuyeOHol MHpopManuu 00ib-
moit aynuropun. [Ipu HeoOXoqMMOCTH 00yJaroNIUMCS TTpeAIaraloTcesi Habopbl IEMOHCTPAIMOH-
HOro 00OpyIOBaHUS M Y4eOHO-HAIJISIIHBIX MOCOOMH, oOecrneunBaromue TeMaTHUeCKUe HILTIO-
CTpAIHH.

CamocrosTenbHas paboTa 00y4JaroIIMXCsl BBIOIHAETCS B CHIEIMATU3UPOBAHHON ayAUTO-
puu, KoTopas obopyaoBaHa y4yeOHOM MeOennbio, KOMIBIOTEPHONM TEXHUKOW C BO3MOXHOCTBHIO
HNOJKII0UeHUs K ceTH «VHTepHeT» u o0ecrieyeHreM JOCTYIa B 3JIEKTPOHHYIO HH(POPMAILMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ectb momenienue Ui XpaHeHUsI U MPOo(UIAKTUYECKOT0 00CTy)KUBaHUsI y4eOHOro 000-
pyIOBaHUSI.

TpeGoBanus kK ayAUTOPUAM

HaunmenoBaHue cnenuaiabHBIX
IOMEILEHUN U IOMEIICHUN IS
CaMOCTOSITEIIbHON PadOTHI

OCHAaIIIEHHOCTD CIIEMUAIBHBIX [TOMEIIEHUN
Y TIOMEIICHHAH ISl CAMOCTOSTEIBHOM pabOTHI

Cromel W CTynbs; pabodee MECTO, OCHAIIECHO
KOMITBIOTEPOM C BBIXOJIOM B ceTh VIHTepHET u
ANIEKTPOHHYIO  WH(OpPMAIMOHHYI0  00pa3oBa-
TEJIbHYIO Cpely, a TaKXke: JKpaH, IMPOEKTop,
MapKepHast 0cKa, 2 CTeJUlaXa U KHHT, CTCH]I
OXpPaHBbI TPy/la M TEXHUKU OE30MaCHOCTH.

VYuebnast nabopatopust (Jlaboparopusi IpOMBIIII-
JIEHHOM DKOJIOTHH) JJisi IPOBEACHUS JabopaTop-
[Tomemienue g 1abOpaTOPHBIX 3a- | HBIX 3aHATUN, OCHAIIEHHas JabopaTOpHBIMU
HATHHA CTOJIAMU M CTYJbSMH, CIEIYIOIUM 000pyroBa-
HueM: noHomepsl pH-Okcmept — 3 mrT., crek-
tpoporomerp I13-5300B, dorokonopumerp

[Tomenienne s JEKOMOHHBIX H
MIPAaKTUYECKUX 3aHATUM, T'PYMIIIOBBIX
YU WHIUBUIYAIBHBIX KOHCYJBTALlUM,
TEeKyIled U IPOMEKYTOUYHOM aTTe-
CTallH.
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HanmenoBanue crienuaibHBIX
MOMEIIEHUN 1 MOMEIEHUN I
CaMOCTOSITETIbHON PadOTHI

OCHaH_ICHHOCTL CII€IuaJIbHBIX HOMCH_ICHI/Iﬁ
u HOMCII_ICHI/Iﬁ JJISL CaMOCTOSITCIIEHOM pa60TI:I

K®K-2, Becwrl aHaquTHYECKHE — 2 INT., CTCH/I-
BCTPSIXUBATENb, CYIIMIBHBIN MKad, neHTpudyra
naboparopHas, 1a0opaTOpHbIe MPUCTABHBIE CTO-
JI61 — 2 MIT., BBITSDKHBIE MIKa(bl — 2 MIT.

IloMemenust g caMOCTOSTEIbHON
paboThI

Cromnbl, CTynbs, 9KpaH, mpoekrop. Paboune me-
CTa CTYICHTOB, OCHAIIEHHI KOMITBIOTEpAMH C
BBIXOJIOM B ceTh MIHTepHET U 3JIeKTPOHHYIO UH-
(dbopManoOHHYIO 00pa30BaTEILHYIO CpEay.

[Tomenienne ansi XpaHEHUS U TIPO-
(MIaKTHIECKOTO o0CTyKUBaHUS
y4eOHOTr0 000PYT0BaHHS

Pacxognbpie MaTepuanbl JUIsl peMOHTa U 00CITy-
JKUBaHUS TEXHUKU. MecTa [ XpaHeHus: 000py-
JIOBaHUS
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