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1. O0mme mojoKeHUs

Jucuunmianna «[IpoMbIlJIEeHHASI IKOJIOTHSI» OTHOCHTCS K JUCIHMILTAHAM BapUATHBHOM
yactu Ooka 1 yueOHOro miaHa, BXOZSIIEr0 B COCTaB 00pa3oBaTEIbHOM NMPOrpaMMbl BBICIIETO
obpazoBanus 18.03.02 — Duepro- u pecypcocOeperaroniye mporecchl B XUMUIECKONW TEXHOJIO-
rum, Herexumuu 1 6uotexnonoruu (mpoduias — OxpaHa OKpy>Karouieil cpepl U palroHaIbHOe
MCII0JIb30BaHUE IIPUPOJHBIX PECYPCOB).

HopmaTtuBHO-MeTOmMueckon 6a30i 11 pa3paboTku pabodeit mporpaMMbl YIeOHOM Juc-
UTUTHHBIL «[[pOMBINIITICHHAS] SKOJIOT S SBIISIOTCS:

o ®denepanbublii 3aKk0H «O0 oOpazoBanuu B Poccuiickori Deaepanuny», yTBEpKASHHBII
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

e [IIpukaz Munobpuayku Poccum Ne 301 ot 05.04.2017 r. O6 yTBep)KIeHUU TOPsIKA
OpraHu3allii ¥ OCYIIECTBICHHS O0pa30BaTENbHON NESITEIBHOCTH 1O 00pa30BaTEIbHBIM IPO-
rpaMMaM BBICIIEro oOpa3oBaHHs - IporpamMmam OakajlaBpHara, Iporpammam CIelHaInuTera,
porpaMmmMaM MarucTparyphl.

o @enepasibHBIN rOCyIapCTBEHHBINM 00pa30BaTEIbHBIA CTAHIAPT BBHICHIETO 00pa30BaHUS
(®T'OC BO) no namnpasnenuto noarotoBku 18.03.02 «Quepro- u pecypcocdeperaromme mpo-
[[ECChl B XMMHMUYECKON TEXHOJIOTUU, HEPTEXUMUU U OMOTEXHOJIOTUU» (ypOBEHbL OakaliaBpuar),
YTBEPXKACHHBIN NpukazoM MuHuctepcTBa oOpaszoBanus U Hayku PO Ne 227 ot 12.03.2015;

e VYyeOHbIe TUIaHBI 00Pa30BaTENBHON MPOTPaMMbI BBICIIETO 0Opa30BaHMs HAMIPABIICHUS
18.03.02 — DHepro- u pecypcocOeperarIme mporuecchl B XUMUIECKONH TEXHOJIOTHH, HeTexu-
Muu U GuorexHonoruu (mpoduinb — OxpaHa OKpyKarlel cpeibl U paloHaATbHOE UCII0JIb30Ba-
HHUE MPUPOTHBIX PECYPCOB), OJATOTOBKH OaKallaBpOB MO OYHOW M 3a0YHOM (GopmaM oOydeHHs,
onobpennslii YuensiM coBetoM YIJITY (mpotokon Ne6 ot 20.06.2019 r.) u yTBep>KIeHHBIN
pexropom YIJITY (20.06.2019).

Ob6yuenue o o6pazoparenbHoii nporpamme 18.03.02 — DHepro- u pecypcocbdeperaroiiue
MPOIECCHl B XMMHYECKOH TEXHOJOTHH, HEPTeXuMUU U OuorexHojoruu (nmpodpuiar — OxpaHa
OKpYKarollel Cpellbl U pallMoOHATbHOE MCIOIb30BAaHHE MPUPOJHBIX PECYPCOB) OCYIIECTBIISETCS
Ha PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHUsI N0 TUCIHUIIJIMHE, COOTHECEHHBIX €
IVIAHNPYEMBIMH Pe3yJIbTATAMH 0CBOCHHUsI 00pa30BaTeJbHOH NPOrPaMMbl

[TnanupyeMbIMHu pe3ynbTaTaMM OOy4YeHMs MO JUCLUIUIMHE SBISIIOTCS 3HAHHS, YMEHUS,
BJIQ/ICHUS U/UIU OTIBIT I€ATEIbHOCTH, XapaKTEPU3YIOILUE ITAIbl/ypOBHH (POPMUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBaroIue JOCTHKEHNE TNIAaHUPYEMBIX PEe3yJIbTaTOB OCBOECHUSI 00pa3oBaTeib-
HOM IIPOrpaMMBI B LIEJIOM.

Ileab ocBOeHUS] AMCHUILUIMHBI — O3HAKOMJICHHE OOYYaroIMXCs ¢ OCHOBaMM IPOMBIII-
JICHHOW SKOJIOTMH, OCHOBHBIMU METOJaMHU U TE€XHOJIOIMUYECKUMHU CHCTEMaMH OOeCHeueHUs: MH-
HUMM3AlUM aHTPOIIOT€HHOI'O BO3/ICMCTBUS HAa OKPYXAIOIIYI0 Cpely B 4YacTH 00e3BpekHBa-
HUS/OYUCTKU U TIepepabOTKU ra3000pa3HbIX BEIOPOCOB, CTOYHBIX BOJ M TBEPBIX OTXOJ0B; (op-
MHUpOBaHME Y OyIyIIMX CIIEIUATUCTOB 3HAHUN B 00acTH 00I1eli MUKpPOOHOJIOTMH M COBPEMEH-
HOM OMOTEXHOJIOTHH.

3agauu AMCHMILINHBI:

— O3HAaKOMHUTh OOYYaroIIMXCS C METOJaMH U CpeACTBAMHU OO€3BpEKHBAHUS/OUNCTKU
IPOMBIIIJICHHBIX BBIOPOCOB, COPOCOB, MEpepabOTKU TBEPABIX OTXOAOB M OOpalleHHUs ¢ TOKCHUY-
HBIMH OTXO/IaMU;

— Pa3BUTh HAaBBIKKW OOOCHOBAaHHOTO BbIOOpa KOHKPETHBIX TEXHHYECKHUX PELICHUH Mpu
pa3paboTKe TEXHOJIOIMYECKUX TIPOIECCOB; BbIOOpA TEXHUYECKHX CPEICTB M TEXHOJIOTUH,
HaIpPaBJIEHHBIX HA MUHUMHU3ALIMIO aHTPOIIOT€HHOI'0 BO3/IEHCTBUS HA OKPY’KAIOILYIO CPENy;



— J1aTh CTy/I€HTaM KOHKPETHbIC 3HAHUS B 00JaCTH OMOXUMHUYECKUX MPOIECCOB MpEBpa-
IIEHUS] OPraHUYECKUX M MUHEPAIbHBIX BELIECTB O] BIUSHUEM a’pOOHBIX U aHAIPOOHBIX MHUK-
POOPraHnu3MOB U (PEPMEHTATUBHOTO KaTajn3a,

— J1aTh CTY/€HTaM OOILIUe MPEACTaBIECHUS O COBPEMEHHON OMOTEXHOJIOIMU U IpPUMEHE-
HUHM OMOTEXHOJOTHYECKUX MPOIIECCOB B PA3IMYHBIX 00IACTIX YKOHOMHKH.

IIpouecc m3yyeHusi AUCUMILIMHBI HANIPaBJeH Ha (GopMHpPOBaHMe CJeAYIOUMX NPO-
(heccHOHAJIBLHBIX KOMIIETCHIIUI:

— IIK-2 ciocoGHOCTBIO Y4acTBOBAaTh B COBEPIICHCTBOBAHMM TEXHOJIOTMYECKUX IPOLIECCOB
C TO3UIMIA YHEPro- U pecypcocOepekeHusl, MUHIMU3ALUU BO3ICHCTBUSA Ha OKPY)KAIOLIYIO Cpe-
ay,

— ITIK-5 roToBHOCTBIO 0OOCHOBBIBATH KOHKPETHBIC TEXHUUECKUE PEIICHUS pU pa3paboTke
TEXHOJIOTUYECKUX MPOLIECCOB; BEIOMPATh TEXHUUECKHE CPEACTBA M TEXHOJIOTUH, HAllpaBICHHbIE
Ha MUHUMM3ALII0 aHTPOIIOI€HHOI'O BO3JICHCTBUS Ha OKPYXKAIOIIYIO CPENY;

- IIK-7 roTOBHOCTBIO OCBaWBaTh M IKCILTyaTUPOBaTb HOBOE 0OOpPYAOBaHHE, NPUHUMAThH
ydacTue B HAIAKMBAHUHU, TEXHUYECKUX OCMOTpaX, TEKYIIUX PEMOHTaX, IPOBEPKE TEXHUUECKOTO
COCTOSIHUSL 00OPYAOBaHUS U IPOIPAMMHBIX CPE/ICTB.

B pe3yabrare n3ydyeHusi TUCHUIIIMHBI 00yYAKOIIHIACH TOJIKEH:

3HATh: OCHOBHBIC METO/IbI U TEXHOJIOTHH 3aIUThHI OKPYKAIOMICH Cpeabl OT TEXHOTCHHOTO
BO3/ICHICTBUS; OCHOBHBIC MEXaHW3MBbI MPEBPAIICHUS MHKPOOPTraHM3MaMH Pa3JIMYHBIX XHUMHYeE-
CKHX COCTUHEHHH, 3aKOHOMEPHOCTH Tpolecca OMOXUMHUYECKOTO OKHCIICHUS OPTraHUYEeCKHX WU
HEOPraHMYECKUX BEIIECTB; OCHOBHBIMH METOJAMU OYMCTKH BBHIOPOCOB M COPOCOB, a TaKKe Me-
TOJIaMHU XPaHEHUS, YTHIN3AINH U TIepepabOoTKU TBEPIbIX TPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB;

yMeTh: OCBaMBaTh M OSKCIUIyaTHPOBaTh HOBOE OOOPYIOBaHWE, NPUHUMATh y4dacTUE B
HATAKUBAHUHY, TEXHHYECKUX OCMOTpaX, TEKYIIUX PEMOHTaX, MPOBEPKE TEXHUYECKOTO COCTOS-
HUSI 000PYAOBaHUS; IPUMEHSTh 3aKOHBI H METOJIbl MATEMATUKHU, ECTECTBEHHBIX HAYK IPHU BHIOO-
pe 1 000CHOBaHHUHU PAITMOHATBHBIX OMOTEXHOJIOTHYECKUX CHCTEM OYHCTKH CTOYHBIX BOJI U Iepe-
paboTKH 0CaTKOB.

BJIaJIeTh: HAaBBIKAMHU COBEPIICHCTBOBAHHS TEXHOJOTHYCCKUX IPOIECCOB C TMO3UIUI
SHEPro- M pecypcocOepexeHrsl, MUHUMU3ALMK BO3ACUCTBUS HA OKPYXKAIOUIYIO Cpelly; pacyeTa-
MH MacCOBOTO OajlaHca MPOIECCOB, MPOTEKAOIIMX B OMOJIOTHYECKUX PEeaKTOpax aHa’pOOHOU U
a’pOOHON OYUCTKU CTOYHBIX BOJI, IEPEPaOOTKH OCAIKOB.

3. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jannast yaeOHasi JUCIUIUIMHA OTHOCHUTCS K 00s3aTeIbHBIM TUCLUILUIMHAM BapHaTUBHON
yacTu Onoka 1, 4ro o3HadaeT (GopMupoBaHUE B Ipolecce oOyuyeHHsl y OakanaBpa OCHOBHBIX
npodeccuoHaNbHBIX 3HAaHUN Y KOMIIETEHIIMHI B paMKaX BbIOPaHHOIO MPOdUIIS.

OcBoeHMne AaHHOW AMCUUIUIMHBI SBISETCS HEOOXOAMMOM OCHOBOHM JUIsl MOCIETYIOLIETO
n3ydenus quctuminH OITOIT u HanucaHus BRITYCKHOM KBaNM(PUKAIIMOHHON pabOTHI.

Hepequb 0660”8'{1/!66110%;1/{)6, conymcemeyruux u obecnevyusaemvix ()ucuunﬂuu

O0ecneunBaromme ConyTcTByIOUINE ObecnieunBacMbIe
1. MeTtob1 ¥ TpUOOPHI KOHTPOJISL OKPY- Teopernueckne OCHOBBI 3a-
JKAIOLLEH Cpelibl LIUTBI OKPYKAIOIIEH Cpe/ibl
2. IIpoueccsl 1 anmapaTsl XUMUYECKON TexHOIOorHst OYUCTKH CTOY-
TEXHOJIOTUH HBIX BOJ{
3. Haykn o 3emite u XuMusl OKpy KaroIen TexHomorus pexkynepanuu
cpenbl ra30BbIX BEIOPOCOB

4. [Ipon3BOACTBEHHAs NMPAKTHKA O NMONY- | BeHTWsus, KOHIUIUOHUPO-
YEeHUI0 TPO(PECCHOHATILHBIX YMEHUH U BAaHME U OYMCTKA BO3JyXa
ombITa NPOPECCHOHATBHON AESITETbHO-

CTH
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TexHosorust BOOOIMOATOTOBKHU

PacueTnl XMUMHUKO-
TEXHOJIOTMYECKUX MPOIECCOB

TexHoJ0THsS OCHOBHBIX ITPO-
W3BOJICTB ¥ IPOMBITIICHHBIC
BBIOPOCHI

3aiuTa BBIITYCKHONW KBaJIM-
(UKaIMOHHOU PabOTHI, BKITIO-
Yast MOJITOTOBKY K IPOIEaype
3alIUTHI U TPOIIEYPY 3alIUTHI

VYKa3zaHHbIE CBSI3M JUCLUIUIMHBI JA0T 00YYarOIEMyCsl CUCTEMHOE NPEJICTaBIEHHE O KOM-
IUIEKCE M3YYaeMBIX TUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obecneunBaer Tpedyemblit
TEOPETUYECKUH YPOBEHb M NPAKTUYECKYIO HAIIPABICHHOCTh B cCHCTEMe 0OyudeHus U Oyayiuei

ACATCIIBHOCTH BBIITYCKHHKA.

4. O0beM TUCUMILUIMHBI B 324€THBIX eIMHULAX ¢ YKA3aHUEM KOJMYeCTBA aKaJeMUYeCKHX
4acoB, BbIICJCHHBIX HA KOHTAKTHYIO padoTy 00y4aloIuXCcs ¢ MpenojaBareieM
(o BUAAM yueOHBIX 3aHATHI) U HA CAMOCTOATEIbHYIO PadoTy 00y4aommxcs

O061mast TPyI0eMKOCTh TUCIUATITMHBI

T Bcero akageMHu4yecKkux 4acoB
oyHasi popma 3a04yHas opma

KonrakTHasi padoTa ¢ npenojgaBarejieM*: 102 30
nekiuun (JI) 48 10
npaktuyeckue 3ausatus (113) 18 8
nabopatopHbie pabotsl (JIP) 36 12
WHBIE BUJIBI KOHTAKTHOH PabOTHI - -
CamocrosiTeibHas padoTa 00y4alOIMXC: 150 222
U3y4eHHE TEOPETUIECKOTO Kypca 48 100
MOATOTOBKA K TEKYIIEMY KOHTPOJIO 66 109
KypcoBasi paboTa (KypcoBOil MPOEKT) - -
MOJITOTOBKA K MPOMEKYTOUHOW aTTeCTAIlHU 36 13
Buja npoMeKyTOYHOM aTTeCTAlMuU: 3a4eT, JK3aMeH | 3a4eT, JK3aMeH
OO011asi TPY10€eMKOCTh 71252

*KonTtakTHas paboTa 00ydJarolIuXcs ¢ MPETNoAaBaTeNeM, B TOM YUCIE ¢ IPUMEHEHHEM AUCTaHIIMOHHBIX 00pa3oBa-
TCIBbHBIX TeXHOJ’IOI‘HfI, BKIIKFOYACT 3aHATHA JICKIHUMOHHOI'O THUIIA, U (I/IJ'II/I) 3aHATUA CCMUHApPCKOT'O THUIIA, na60paT0pHLIe
3aHATHUSA, U (WIN) TPYHIIOBBIE KOHCYNBTAINH, U (WIN) HHINBUAYAIBHYIO paboTy 00y4aromerocs ¢ MpernoaaBaTeiem,
a TaKXKC aTTCCTAallMOHHBIC HCIIbITAHUA HpOMe)KyTO‘IHOI\/'I aTTCCTAalluu. KonTakTHas pa60Ta MOJXXECT BKJIKOYAaTh HHBIC
BUJIBI YU4EOHOW JEATEeNbHOCTH, TpelyCMaTpUBAIONIie IPYNIOBYI0 M MHAMBUAYyalbHYI0 paboTy oOydarommxcs c
npenosaBareneM. Yackl KOHTakTHOH paboTsl onpenesstorcst [lonokennemM 00 OpraHM3alMM M NPOBEAEHUHM KOH-
TaKTHOW paboThI NpH peann3alyu 00pa3oBaTeIbHBIX IPOrPaMM BBICIIETO 00pa30BaHUs, YTBEP)KJCHHBIM Y YEeHBIM

cosetoM YIJITY or 25 despans 2020 roxa.



5. CoaepikaHue TUCHHUILVINHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3aejiaM) ¢ yKa3aHueM
OTBEJECHHOI0 HA HUX KOJIHYeCTBA aKaleMHYeCKUX YaCcoB
5.1. TpyaoeMKoOCTh pa3ie 0B JUCHUIINHBI

o4Has ¢opMa 00y4eHHUsI

Ne HanmenoBanue pasnena ey CaMmocTosTenbHas
- [EER JI 113 JIP KOHTaKTHOM
/I JUCIUTUTAHBI pabora
padoTsI
1 | Beenenue B kypc «IIpo- 1 1
MBIIIIECHHAS DKOIOT U
2 | Pazgen 1. OcHOBBI MHUK-
pobuonorun u Oumorex- | 16 18 - 34 56
HOJIOTUH
3 | Pazgen 2. OcHOBBI MpoO-
A N PO~ 31 - 36 67 58
MBIIUIEHHON 9KOJIOTUHA
HToro no pasgenam: 48 18 36 102 114
IIpomexyTouHas aTTecTanus 36
Bcero 252
3a04Has (popmMa 00yueHust
Ne H Bcero C
o AaNMMCHOBAHHEC pa3aciia b H3 JIP TR aAMOCTOSATCIIbHAA
/1 JUCTIUTUTAHBI pabota
paboTh!
1 | Beenenue B kypc «IIpo- 05 ) i 05 i
MBIIIJIEHHAS] DKOJIOT U ' '
2 | Pazmen 1. OCHOBBI MUKpO-
ouosornd M OMOTEXHOIO- 4 8 - 12 103
TUH
3 | Pazgen 2. OcHOBBI IIpO-
8 . POl 55 - 12 17,5 106
MBIIIJIEHHON DKOJIOTHA
HToro no pazgenam: 10 8 12 30 209
ITpomexxyTouHas aTTectanus 13
Bcero 252

5.2. Conep:xkanue 3aHATHH JEKIIHOHHOTO THIA

Beenenue B kypc «IIpoMbIlieHHast IKOJIOT M

Lenu u 3a0auu oucyuniunvl. MecTo AUCUUIUIMHBI B CUCTEME 3KOJOrMYecKuX Hayk. CBs3b
CO CMEXXHBIMH JUCHHUIIIIMHAMU. L{enu 1 3a1aun 3a1UThl OKPYKAIOIIEW IPUPOTHON CPEBI.

Pa3nes 1. OcHOBBI MUKPOOHOJIOTHM ¥ OMOTEXHOJIOTHH

Tema 1.1. Cucmemamuxa, mopgonozus, usuoniocus MUKpOOpeaHu3Mo8

Ponb 1 3HaYeHHE MUKPOOPTraHW3MOB B MPUPOJE U XO35MCTBEHHOM JESITEIIBHOCTH YeJIOBE-
ka. CucreMaTnka MUKpoOpranu3moB. IIpokapuotsl, sykapuoTel U BUpychl. [IoHsATHE TEPMHUHOB
«CHUCTEMaTHKay», «TaKCOHOMUS», «HOMEHKIaTypa». buHapHas (1BoiiHas) HOMEHKJIaTypa MUKpPO-
opranuszmoB Kapuna Jlunnes. Mopgonorus Mukpoopranu3mMoB. CTpoeHre 6akTepuaibHON KIeT-
KU, OCHOBHBIE CTPYKTYPHBI 3JIEMEHTHI U UX (YHKIIMOHAJIbHbIE OCOOEHHOCTHU B Ipolieccax obec-
MICUEHUS JKU3HEAEATEIbHOCTU KIETKU. XUMHUYECKHH cocTaB OakTepHaabHON KieTku. dusnono-
rusi MUKpoopranu3MoB. [Ipoiiecchl nutanusi, oOMeHa BEIIeCTB U JbIXaHus. buonornueckue Ka-
Tanu3aropsl (pepmeHTsl). BrusHue BHEHUX (AaKTOPOB HA KHU3HEAEATEILHOCTh M OMOJIOTHYe-
CKYIO aKTUBHOCTb MUKPOOPTaHU3MOB.



Tema 1.2. Ilpespawjerue MUKpOOp2aHUIMAMU OPSAHUYLECKUX COCOUHEHUII.

[IpeBpareHrie MUKpOOpraHU3MaMH YIJIEPOICOAEPKAIUX COCTUHEHUI B aHA’POOHBIX U
a’pOOHBIX YCIOBUAX. MeXaHN3M MUKPOOHOJIOTHYECKOTO IPEBPAICHHS] OPraHMYECKUX COEeTUHE-
HUW B aHa’poOHBIX ycioBHsX (rmmkosm3). [Iporeccsl Opoxenus. Tumbl OpoKeHHs: MaCISTHO-
KHCJIOE, CIUPTOBOE, MOJIOUHOKHCIoe. COpaxknBaHue OEIKOB U >KUPOB. MHUKPOOHOIOTHUYECKOE
[peBpalleHle OPraHNUYeCKUX COCTUHEHHH B a3pOOHBIX YCIOBUSIX.

Tema 1.3. Mukpobdbuonocuueckoe npespaujenue azomcooepuHcaujux OpeaHudeckux coeou-
HeHUll U MUHEPATbHBIX 8eUecms

[TpeBpalieHrie MUKpOOpPraHU3MaMH a30TCOAEpIKAIMX OPraHMYeCKUX BellecTB. MuHepa-
JN3alusi OPraHuYeCcKoro a3oTa, MPOLECChl THAPOIUTUYECKOTO, OKUCIUTETLHOTO U BOCCTAHOBH-
TEJILHOTO JIe3aMHHUPOBAHUS aMUHOKUCIOT. [Iporecchl HUTpuUKAIUK, ASHUTPUPUKALIIA aM-
Muaka MUKpoopranusMamu. Dukcanus MOJIEKYJISIPHOTO a30Ta MUKpoopraHu3MaMu. buoxumus
azorduxcanuu. [IpeBpamieHre MUKpOOpraHu3MaMi MHUHEPAILHBIX BellecTB. MUKpOOHOIOrHye-
CKO€ IpeBpalleHre coequHeHmit cepbl U hochopa. MukpoOrosoruyeckoe npeBpaiieHue coeam-
HEHUW METaJUIOB.

Tema 1.4. BeeOoenue 6 cogpemennyo 6UOmMexHON02UIO

BBenenne B coBpemeHHyr0 OnoTexHojoruioo. [lonstne Onoodwvekra. Jlenenne 6moo0bEK-
TOB MO MPOH3BOACTBEHHBIM GyHKIMAM. Kinaccuduxamus 61noo0bexktoB. CrocoObl co3ianus U
COBEpLIEHCTBOBAHUSA OMOOOBEKTOB METOJAaMH MyTareHe3a M CEJIEKIMM, KJIETOYHON M T'€HHOU
WHXCHEPUH, UHXKEHEPHOU sH3uMonoruu. CriocoObl BefieHHs U o0I1asi XapaKTepUcTHKa OUoTeX-
HOJIOTHUYECKOTr0 MpoIlecca: MOArOTOBKA M CTEPUIIM3ALMS TEXHOJIOTUYECKOr0 BO3/1yXa, F€pMETH-
3alysg U CTEPUIIM3AIUsl TEXHOJIOTUYECKOTO O0OPYIOBAaHMSI, CTEPUIU3ALNS MUTATENbHBIX CpPE/,
MOATOTOBKA MOCEBHOTO Marepuaina. OOmas XxapaKTepucTuka OMOTEXHOJOTHYECKOTO Ipoliecca.
Knaccudukanus 6HOTEXHOIOTHUECKOT0 MpoIiecca MO TEXHOIOTHYECKUM MapaMeTpaM.

Tema 1.5. Buomexnonoeusi 6 peweHuu npoodiem 3auwumol OKpyxcaroueli cpeovi. Mukpo-
buonocuieckue Memoovl OYUCMKU CHOYHBIX 800

OcCHOBHBIC HaNpaBJICHUS IPUMEHEHUSI OMOTEXHOJIIOTHYECKUX TPOLECCOB B PEHICHUHU TPO-
OJ1eM 3alUThl OKpY)Karole cpeabl. buonorndyeckas o4nMcTKa CTOYHBIX BOJ. XapaKTEepUCTUKA
CTOYHBIX BOJ[: KATETOPUHU CTOYHBIX BO/JI, BUJIbI 3arPSA3HSIONINX BEILECTB, COJIEPKALINXCA B CTOY-
HBIX BOJIaX B pa3zianyHOM (a30BoM cocTosiHUU. [loHsATHE MoKa3aTeneil cTeneHu 3arps3HeHHOCTH
crouHbIX BOJ «BIIK» n «XIIK». KonnuecTBeHHBI KpUTEPHi, IO KOTOPOMY OLIEHUBAETCA J0-
CTYIHOCTh 3arpsi3HSIONIMX BEIIECTB OMOJIOrMYECKOMY OKHUCIIeHHIO. TpeOoBaHus, MpeabsBise-
MBbI€ K CTOUYHBIM BOJIaM, IIOCTYIAOLUM Ha OMOJIOTHYECKYIO OUHCTKY.

Tema 1.6. bBuoxumuueckue ocHo8bl 6UOIO2UYECKOU OUUCTKU CILOYHBIX 800

Knaccudukanus MeTo0B U COOpYKEHUH OMOJIOTMYECKOM OYMCTKU. buoxummudeckue oc-
HOBBI OMOJIOTMYECKOW OYMCTKU CTOYHBIX BOA. MHMKpPOOpraHU3Mbl aKTUBHOTO MJIa M OMOIUIEHKH.
BnusiHue pa3zanuHbIX GakTopoB (KOHIEHTpAIMS 3arps3HSIONIET0 BEIeCTBa, KOHIIEHTPAIHs KHC-
JOpoja B CTOYHOI BoJie, TeMIeparypa u BeauunHa pH crouHoM BOABI, coepkaHre ONOTreHHbIX
AJIEMEHTOB, TSDKEJIBIX METAJNIOB U MUHEPAJIbHBIX COJIEH) Ha CKOPOCTh OMOXMMUYECKOTO OKHCIIE-
HUS. APpoOHBIE OMOTEXHOJOTHYECKUE MPOLECCH B OYMCTKE M 00€3BPEKMBAHUM MPOMBIIIJICH-
HBIX ¥ XO3HCTBEHHO-OBITOBBIX CTOYHBIX BOJI.

Tema 1.7. Ouucmka cmouHblX 800 8 UCKYCCMBEHHBIX AIPAYUOHHBIX COOPYHCEHUAX

AbdpallMoOHHas OYMCTKAa CTOYHBIX BOJ B OHOpeakTopax ¢ OuormieHKoH (6uoduiabTpsl).
YcTpoiicTBO 6MOGUIBTPOB M MPUHIMI UX paboThl. Kitaccudukanms 6MopUIBTPOB U UX Xapakx-
TEepUCTHKA. AdpallMOHHAsl OYMCTKAa CTOYHBIX BOJ B OMOpeakTopax ¢ aKTUBHBIM WUJIOM (a3pOTEH-
K1), UX YCTPOUCTBO M MpUHIMI paboTsl. Kinaccudukarus a3poTeHKOB MO THAPABINYECKOH cXe-
Me paboThl U Harpy3ke Ha akTHBHBIA M. TeXHHYecKHe CUCTEMbl OMOPEAKTOPOB C aKTUBHBIM
wioM. KoHcTpykuuu aspoTeHKoB. TexXHOJOrMyeckne XapakTepUCTHKH pPabOThl a’pOTEHKOB.
AHa3poOHast OYMCTKA CTOYHBIX BOJ M COpaKMBAaHUE OCAJIKOB.

Tema 1.8. /]pyeue nanpagnieHuss ucnonb306anus OUOMEXHOLO0SUYECKUX NPOYECCO8 6 peule-
HUU IKONOSUYECKUX NpoOaem



buonorudeckass o4ncTKka M J€30[0palusi MPOMBINUICHHBIX BBIOPOCOB. buopemennanuu
MOYB B OMOJIOTMYECKHUX peakTopax. TexHOJOorn4yecKue Mmpouecchl OMOKOHBEPCHH OPraHUYeCKUX
OTXOJIOB B IOJIE3HBIC NMPOJYKTHI: CHIIOCOBAHHE, KOMIIOCTHUPOBAaHHUE, adpOOHAas CTaOMIU3aIus,
aHa’poOHOE cOpaKMBaHUE U METaHOTeHepalus. XMMHU3M Ipoliecca MeTaHoTeHe3a. bruokoHBep-
CHSI OPTaHUYECKUX OTXOJOB B TEIUIOBYIO YHEPTHIO M TOIUIHBO.

Pa3zgen 2. OCHOBBI IPOMBINIEHHOH IKOJIOTHH

Tema 2.1. 3acpasnenue cuopocgepo.

Tunsl 3arpsi3HeHus (3HEpreTuueckoe — GU3NYECKOe, MaTepUualIbHOE — XUMUYECKOe U OHO-
JIOTHYECKOE), UX UCTOUYHUKU U cuHepreTrueckuii 3gdexrt. [loHsaTne o mpeaensHo I0mycTUMON
KOHIEHTPALlUU 3arps3HAIOIIETO BEIIECTBA B OKPYXAlOUIeH cpele U MpenesbHO JOIMYCTUMOM
ypoBHE  (GU3NYECKHX, OHOJOTMYCCKMX H  JPYIHX  BO3JACHCTBUNA.  [IpouzgodcmeenHo-
X03s1CmBeHHble U KOMNIEKCHblEe HOPMAMUBHI.

Tema 2.2. Obwasn xapakmepucmuxa npoyeccos 3a2pA3HeHUs U CamMOOYUWeHUsl 8 peKax U
sodoemax

DKOJIOTUYECKHE MTOCIIEICTBHS 3arpsiI3HEHNUS IPUPOAHBIX BOJ. AHTPOIIOTEHHOE 3arpsi3HEHHE
ruapocdepsl (xumuueckoe, pusudeckoe, Ouonorunyeckoe). McTOUHUKN 3arps3HEHHs] U OCHOB-
HBIC 3arps3HSAOImMe BemiecTBa ruapocdepbl. OCHOBHBIE TCHICHIIMM B W3MEHCHHUM KadecTBa
MPUPOJHBIX BOJ MO/ BIUSHUEM XO03HCTBEHHOU NEATEILHOCTH JIIOJICH.

Tema 2.3. Jlonycmumasn Hacpy3Ka Ha 600HbIN 0ObEKM

Omnpenenenue yClIoBUN CITyCKa CTOYHBIX BOJ B BOJIHBIN 00BeKT. [loHsITHE MTUMUTHpYIOIIE-
ro mokaszareiii BpeAHOCTH, ero B3auMocBs3b ¢ [IJIK. KoMruiekcHbI UHAEKC 3arpsi3HEHUS] BOI-
Hoii cpensl (U3B).

Tema 2.4. Cnocobvl ouucmru u nepepabomxu Cmo4Hsbix 600

VY paneHue B3BEIICHHBIX YaCTHIl U3 CTOYHBIX BOJ MO/ JIEHCTBUEM I'PaBUTALMOHHBIX U IIEH-
TPOOSKHBIX CHJI (THIPOMEXaHWYECKass OYMCTKA). DU3HKO-XUMUYECKHE METOABl OYHCTKH CTOY-
HBIX BOJ — KOAryJsauus ¥ QIoKyIsuus; QuoTamus; aacopOIus, HOHHBIH 0OMEH, SKCTpaKIus; 00-
paTHBI OCMOC W YyIbTpaQHUIBTpANHS;, SJICKTPOXUMHUECKAE METOJbI. XHUMHUYECKHUE METOIbI
OUMCTKU CTOYHBIX BOJ — HEHTpaiau3aius; OKMCICHUE U BOCCTAHOBIICHUE; yAaJeHHEe MOHOB Tsl-
JKEJIBIX METAJUIOB. BHOXMMHUYECKHe METObI OYMCTKH CTOYHBIX BOJ. ASpOOHBIC W aHAIPOOHBIC
nporecchl. Pexynepaiius akTuBHOTO mia. TepMudeckie MeTOAbl OYUCTKU CTOYHBIX BOJI.

Tema 2.5. 3acpsaznenue ammocghepwvi

3arpsizHeHue aTMochepHoOro Bo3ayxa (XumMuueckoe, Gpuznueckoe, OnoTudeckoe). XuMude-
CKO€ 3arpsi3HEHUE, Kak HanboJiee omacHbIi BUJ 3arps3HeHns. CMOTH, KUCIOTHBIE OCAJIKH, Map-
HUKOBBIHN 2 pexT. UcTouHnKN 3arpsi3HEHUS] B OCHOBHBIE 3aTrPS3HSIONINE BEIIECTBA aTMOC(HEpHI.

Tema 2.6. Cnocobbl ouucmru 2a308bix U 2a30NbLIEEbIX 8b1OPOCO8

OuncTka OTXOIALIMX Ta3oB OT a’po3oyied (humbTpbl, cKpyOoOepsl u ap.). OCHOBHBIE
MIPUHIIAITEI BEIOOpPA METOJa OYUCTKUA. AOCOpPOIIMOHHBIE METOIBI OYMCTKH OTXOJSIINX Ta30B.
AJCOpOLIMOHHBIE METOJIBI OYMCTKH OTXOMSIIUX Ta3oB. MeToAbl KaTaIUTUYECKOW W TepMudYe-
CKOM OYMCTKH OTXOJSIIUX ra3oB. Jle3omopanust u 00e3BpekMBaHNE Ta30BO3AYIIHBIX BEIOPOCOB.
Hcnonk3oBaHre OHOXMMHUYECKUX METOIOB.

Tema 2.7. Koumpoav kauecmea ammocghepHozo 6030yxa

Knaccudukanus UCTOYHUKOB 3arps3HEHUS M0 HA3HAYEHUIO, MECTY PACIOJIOKEHHUS, T€0-
METpUYecKoi popme, pexkuMy pabOTHI, JATEHOCTH PACTIPOCTPAHEHUS, XapaKTepy OpraHU3aIin
OTBOJIa M KOHTPOJIISA. Y CIOBHUS BEIOpOCA ra30BbIX BEIOPOCOB B aTMochepy. OCHOBHBIE TEPMUHBI B
HOPMHUPOBAHUHU KayecTBa aTMOcpepHoro Bo3ayxa. Dpdext cymmanuu. Pacuer [1/1B.

Tema 2.8. Memoowsl nepepabomxu meepobix omxo008

[TepepaboTka TBEPIBIX MPOMBINUICHHBIX OTXOJO0B (JIMKBUIAIIMOHHBIC, YTHIIM3AIIMHOHHBIC
METO/IbI, pa3meneHne orxo08). O6opynosanue. Komnoctuposanue.

Tema 2.9. 3acpsaznenue nous

Pa3HOBHIHOCTD 3arpsA3HSIONINX BEIIECTB U MOCIEICTBUS 3arpsi3HEHUS TTOYB COBPEMEHHBIM
CEJIbCKOXO03SUCTBEHHBIM MPOU3BOACTBOM. [Ipobiema ucnonp3oBanus ynoopeHuil. 3arpsisHeHue



IIOYB NECTUIIMAAMU U €0 3KOJOTUYCCKOC 3HAUCHUC. HOpMI/IpOBaHI/Ie 3arpsA3HAOINX BCUICCTB B

nouBe. KoHTpoJIb U yripaBiieHne KayeCTBOM MTOYBHI.

5.3. Tembl U GopMBbI 3aHATHI CEMUHAPCKOT0 THIIA

V4eOHBIM IUIAaHOM I10 AUCHUILIMHE NPEAYCMOTPECHEBI IPAKTHYCCKHUE U J'Ia60paT0pHBIC 3a-

HATHS
No HammenoBaHue paszena ®opma IIpoBeICHHS Tpynoémrocts, vac
- JMCIUIUIMHBI (MOYJIS) 3aHATHS OuHas 3a04Hast
Paznen 1. OcHOBBI MUKPOOHOIIO-
[IpakTHyeckoe 3aHsATHE TIO
ruM U ouorexnonoruu (tema 1.1.
1 3aKpEIUICHUI0 TEOPETHUYECKO- 2 -
Cucremaruka, mopdonorus, ¢u-
ro Marepuasia
3MO0JIOTUS] MUKPOOPTraHU3MOB)
Paznen 1. OcHOBBI MUKPOOHOIIO-
ruu u ouotexHosnoruu (tema 1.2. | IIpakTudeckoe 3aHsITHE O
2 | IlpeBpamieHne  MHKpPOOpPTaHH3- | 3aKPEILICHHIO TEOPETUYECKO- 2 -
MaMM OpPIraHWYECKHUX COeJuHe- ro Marepuasia
HUT)
Paznen 1. OcHOBBI MUKpPOOHOIIO-
ruu 1 6uorexHonoruu (tema 1.3. | IlpakTuueckoe 3aHsTHE IO
3 Mukpobuonoruueckoe IpeBpa- | 3aKperyICHUI0 TEOPETUYECKO- 5
MIEHUE a30TCOACP)KAIIMX Opra- | ro MaTepuaia (BBIIOJIHEHUE
HUYECKUX COEJUHEHUH U MUHe- TECTOBOTO 3aJ[aHUs)
paJIbHBIX BEIIECTB)
Paznen 1. OcHOBBI MUKpPOOHOIIO-
ruM U ouorexnonoruu (rema 1.5.
[IpakTrueckoe 3aHsATHE TIO
buotexHonorus B pemeHnu mpo-
4 . 3aKPEJICHUIO TEOPETUUYECKO- 2 —
OJ1eM 3alMThl OKpY’KaroIlen cpe-
ro Marepuasia
Ipl. Mukpobuonoruyeckue me-
TOJIbI OYMCTKH CTOYHBIX BOJI)
Paznen 1. OcHOBBI MUKpPOOHOIIO- .
Keiic-3ananue (TexHoaornye-
rud ¥ ouotexnosoruu (tema 1.6. N
5 CKUI pacueT OMOpeaKkTopoB € 2 2
buoxumuueckrne ocHOBBI OMOJIO- .
. OMOTIIICHKO)
'MYECKON OYMCTKHU CTOYHBIX BOJ)
Paznen 1. OcHOBBI MUKPOOHOJIO-
rum u o6uorexHonoruu (tema 1.7. | Kelic-3ananue (TexHonoruye-
6 | OuncTKa CTOYHBIX BOJ B HMCKYC- | CKHH pacueT OMOPEaKTOPOB C 8 6
CTBEHHBIX a’PallMOHHBIX COOPY- aKTHBHBIM UJIOM)
KEHUSIX )
Paznen 2. OcHOBBI IPOMBINIIECH-
HOM skozorun (tema 2.4. Croco-
7 nabopaTopHas pabora 4 4
Obl OUHCTKH U MepepaboTKH
CTOYHBIX BOJI)
Paznen 2. OcHOBBI IPOMBINIIECH-
8 HOW skostoruu (Tema 2.6. Crioco- perieHue CUTyalmoOHHON 4 9
OBl OYMCTKU Ta30BBIX M Ta30Ilbl- 3a71auu
JIEBBIX BHIOPOCOB)
Paznen 2. OcHOBBI IPOMBINIIECH-
HOM skozoruu (tema 2.4. Croco-
9 | Obl OUYMCTKHM U mepepadoTKH nabopaTopHas pabora 4 4

CTOYHBIX BOJI)

10




HaumenoBanue pazaena
JUCHIUTUTAHBI (MOJTYJIIS)

dopma npoBeneHUs
3aHATHUA

TpynoéMkocTs, 4ac

OYHasda

3a04YHas

10

Paznen 2. OCHOBBI MPOMBIIIIEH-
HOM sKosoruu (Tema 2.4. Croco-
Obl OYHCTKM U TIEpepadOTKH
CTOYHBIX BOJI)

peluieHne CUTyallMOHHON

3a1a4u

11

Paznen 2. OCHOBBI MPOMBIIIIEH-
HOM sKosoruu (Tema 2.4. Croco-
Obl OYHCTKM U TIEpepadOTKH
CTOYHBIX BOJI)

naboparopHast pabota

12

Paznen 2. OcHOBBI IPOMBINIEH-
HO# aKosioruu (Tema 2.8. MeTto-
IIbl TIEpepabOTKU TBEPABIX OTXO-
JIOB)

pelIeHrne CUTyallnOHHON

3aJa4du

13

Paznen 2. OcHOBBI POMBIIIECH-
HOM sKkozorun (Tema 2.4. Croco-
Obl OUHCTKH U TMepepadOTKH
CTOYHBIX BOJ)

pElIeHNE KeiC-3aJaHus

14

Paznen 2. OcHOBBI IIPOMBILIECH-
HOM sKkozoruu (Tema 2.6. Croco-
OBl OYHMCTKH Ta30BBIX M Ta30IIbl-
JIEBBIX BHIOPOCOB)

pELIeHNE KeWCc-3aJaHus

15

Paznen 2. OcHOBBI POMBINIECH-
HO# 3Kosoruu (Tema 2.8. MeTto-
IIbl TIEpepabOTKU TBEPABIX OTXO-
JIOB)

pELIEeHHE KeWC-3aJaHus

Hroro:

54

20

5.4. leTaau3anusi CaMOCTOATEJIbHOH padoThI

HanmenoBanme pazaeia

Bun camocTositensHOM

TpynoemKocTs, gac

Ne JUCHIUTUIAHBI (MOIYJIIS) padoTHI ouHas 3304Has
Paznen 1. OcHOBBI MUKPOOHOJIOTUY U

1 ouorexnosnoruu (tema 1.1. Cucrema- | [loaroroBka k TeKymemy 4 10
ThKa, Mopdoyorusi,  (PU3HOIOTHUS KOHTPOJTIO (OTTPOC)
MHKPOOPTaHU3MOB)
Paznen 1. OcHOBBI MUKPOOHOJIOTUY U

2 o6uotexHonorun (tema 1.2. Ilpespa- | [loaroroBka k Tekymemy 4 10
[IEHUE MHUKPOOPTaHU3MaMHU OpPraHU- KOHTPOJTIO (OTTPOC)
YECKUX COCTMHCHUN)
Paznen 1. OcHOBBI MUKPOOHOJIOTHH 1
6uotexHonoruu (tema 1.3. Mukpo-

3 | Omosiormyeckoe TMpeBpaIlIeHUE a30T- [oAroToBka K BhIMOMHE- 4 11

HUIO TECTOBOTO 3a/1aHUS

COJIepXKalllMX OPraHUYECKUX COEIU-
HEHHUI ¥ MUHEPAITbHBIX BEIIECTB)
Paznen 1. OcHOBBI MUKPOOHONIOTHH U

4 | omotexuosiorun (tema 1.4. Beenenne | IloaroroBka pedepara 8 10
B COBPEMEHHYIO OMOTEXHOJIOTHIO)
Paznen 1. OCHOBBI MUKPOOHOJIOTHH H

5 o6uotexHonoruu (tema 1.5. buotex- | IloaroroBka k Tekyuemy 4 5

HOJIOTHUS B PELIEHUH MpoOJIeM 3alliu-
ThI OKpY’Katomien cpeabl. Mukpoouo-

KOHTPOJTIO (OTTPOC)

11




HaumenoBanue paznena

Bun camocTosiTenpHOM

TpynoeMKocCTh, yac

Ne
JUCHIUTUIAHBI (MOJTYJIIS) paboThI OYHas 33209HaS
JIOTUYECKHE METOJIbI OYMCTKHU CTOY-
HBIX BOJ)
Paznen 1. OcHOBBI MUKPOOHOJIOTHH U
6 ouorexnojorun (tema 1.6. buoxumu- | TToAroroBka K BBITOJIHE- 8 14
YeCKMEe  OCHOBBI  OMOJIOTHYECKOM HUIO KeNC-3a1aHus
OYKMCTKH CTOYHBIX BOJI)
Paznen 1. OcHOBBI MUKPOOHOJIOTHH U
7 ouotrexHonoruu (tema 1.7. Oumctka | [loaroroBka K BBITIOJIHE- 16 30
CTOYHBIX BOJ| B UCKYCCTBCHHBIX a’pa- HUIO Kelic-3aaHus
IIUOHHBIX COOPYKEHUSX)
Paznen 1. OcHOBBI MUKpPOOHONIOTHY U
ouorexnonoruu (tema 1.8. Jlpyrue
8 | HampaBneHus wucroib3oBaHus Ouo- | Iloaroromka pedepara 8 10
TEXHOJIOTUYECKHX TIPOIIECCOB B pe-
HICHUU YKOJIOTHYECKUX MPOOIIEM)
Paznen 2. OCHOBBI MPOMBIILJICHHON
[ToaroroBka kK ompocy 1o
skojorud (tema 2.4. CmnocoObl .
9 TeMe JIabopaTOpHOI pa- 6 18
OUMCTKA U TepepabOTKH CTOYHBIX
00TBI
BOJI)
Paznen 2. OCHOBBI MPOMBINIJICHHON
[ToaroroBka mpe3eHTa-
skojorun  (tema 2.4. CmnocoObl .
10 MU ¥ TOKJIa1a TIo Kewc- 8 -
OUHCTKA U TepepabOTKH CTOYHBIX
3aJIaHUIO0
BOJI)
Paznen 2. OcHOBBI IPOMBIIITIEHHON
[ToaroroBka K ompocy 1o
skonorun  (tema 2.4.  CrnocoObl N
11 TeMe JIabopaTopHOI pa- 6 18
OYHCTKH H TIepepabOTKU CTOYHBIX
OOTHI
BOJ)
Paznen 2. OcHOBBI NPOMBIIITIEHHON
1o | 2KOTIOTHH (tema 2.6. Cmoco6sl | [Togroroska k ompocy no 6 23
OYMCTKHA Ta30BbIX W Ta30MbUICBBIX | CHUTYaIIMOHHOW 33J]1a4e
BBIOPOCOB)
Paznen 2. OcHOBBI NPOMBIIITIEHHON
IToaroroska k omnpocy 1o
skoiorun  (tema 2.4. CmocoObl
13 TeMaM JIaOpaTOPHBIX 6 -
OYHCTKA W TIepepabOTKH CTOYHBIX aGoT
BOJI) P
Paznen 2. OcHOBBI NPOMBIIITIEHHON
[ToaroroBka mpe3eHTa-
skonorun  (temMa 2.6. CrnocoObl .
14 UM U JOKJIa/1a 1O Keic- 7 -
OYMCTKHA Ta30BBIX W Ta30MbUICBBIX
3aJIaHUIO0
BBIOPOCOB)
Paznen 2. OCHOBBI MPOMBIIIJIEHHOW
15 | 2Konornu (tema 2.4. Cmoco6sl | [TogroroBka k ompocy mo 6 23
OUHCTKA M TepepadOTKH CTOYHBIX | CUTYallMOHHOMU 3ajiaue
BOJI)
Paznen 2. OcnHoBbl mpombinieHHOW | IloaroroBka npeseHTa-
16 | sxomoruu (tema 2.8. MeToasl mepe- | UM U AOKIaja MO Kekc- 7 -
pabOTKH TBEP/BIX OTXOJIOB) 3aJIaHUTO0
Paznen 2. OcCHOBBI TPOMBIIUIEHHON [TOArOTOBKA K OMIPOCY 10
17 | sxomorum (Tema 2.8. Metoasl mepe- npocy 6 24
CUTYAITMOHHOM 3aj1a4ue
pabOTKH TBEPJBIX OTXOJIOB)
18 | IloaroroBka K MpoMexyToyHOH arte- | M3yueHue JeKIMOHHOTO 36 13
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Ne HaumenoBanue paznena Bun camocTosiTenpHOM TpynoeMKocCTh, yac
- JUCHIUTUIAHBI (MOJTYJIIS) paboThI OYHas 33209HaS
CTallMH (3a4eT, SK3aMEH) MaTepuaia, IuTepaTyp-
HBIX UCTOYHHUKOB B COOT-
BETCTBUU C TEMATUKON
Hroro: 150 222
6. [lepeyeHb y4eOHO-METOAMYECKOT0 0O0ecIeYeHUs MO TUCIHUILINHE
OcHOBHasi M JONOJIHUTEIbHAS JTUTEPATypa
N ABTOp, HANMEHOBAHHE Ton u3- [Ipumeuanue
/1 TaHAS
OcHoBHasi yueOHasi IMTEpaTYpa
1 | Msacoenosa, T.H. [IpoMbiniuieHHast 3KoJ0THs: y4eOHOE I10-
cobue / T.H. MscoenoBa ; MuHucTepCcTBO 00pa30BaHUs H
Hayku Poccuiickoii @enepanuu, denepanbHOE rocyaap-
CTBEHHOE AaBTOHOMHOE 00pa30BaTelbHOE YUPEXKJIEHHE
BbIciero oopazoBanus «tOxHbIH (enepanbHbIA yHUBED- [TonHoTekcTo-
cuter», MHXKeHepHO-TexHojorudeckas akagemus. — Po- 2017 BBII IOCTYII IIpU
croB-Ha-Jlony; Taranpor: M3marensctBo FOkHOTO ene- BXO/I€ I10 JIOTUHY
panbHOro yHuepcuteta, 2017. — 90 c.: wi. — Pexxum no- U TIapOoJIr0*
cTyma: 1o MOJIIUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=4998
76 — bubmmorp. B kH. — ISBN 978-5-9275-2720-5. —
TeKCT: 71EeKTPOHHBII.
2 | MukpoOMOIOTHs C OCHOBAaMH OMOTEXHOJIOTUHU (TECOpHS H
IIPAKTHKA) / I'.IL. IllyBaeBa, T.B. Ceupunosa,
O.C. Kopneesa u n1p.; Hayu. pea. B.H. Kanaes; Munucrep-
CTBO O6pua3OBaHI/I}I u Hayku P®, BopoHexckuit rocynap- TOAHOTEKCTORBI
CTBEHHBI YHUBEPCUTET WHKEHEPHBbIX TeXHOJoruil. — Bo-

. 9 . JOCTYTI IIPU BXO-
poHex: BopoHexckuii TOCYIAPCTBEHHbIA  yHUBEPCHTET 2017 e —
WHXXEHEpHBIX TexHosoruit, 2017. — 317 c.: Tabn., rpad., oo™
nwi. — Pexum  pmoctyma: mo  nmoamucke. — P
URL: http://biblioclub.ru/index.php?page=
book&id=482028 . — bubmmorp.: c. 311-312. — ISBN 978-
5-00032-239-0. — TekcT: JIeKTPOHHBIN.

JlonotHUTeIbHASA y4eOHas JUTEpaTypa
5 | beikoB, A.Il. Unxenepuas skosnorust / A.Il. beikos; Mu-
HUCTEpPCTBO oOpa3oBaHus U Hayku Poccuiickoit denepa- .
. . . IToMHOTEKCTOBBIN
uuu, HoBocuOupckuii rocyaapcTBEHHBIM TEXHUYECKUI
yauBepcureTr. — HoBocubupck: HI'TY, 2011. — 208 c. —| 2011 FOCTYIL b BXO-
. JI€ T10 JIOTUHY H
Pexum JIOCTyTIA! o MOJITHACKE. — %
URL: http:/biblioclub.ru/index.php?page=book&id=22891 HApeso
4 .— ISBN 978-5-7782-1634-1. — TekcT: 2IeKTPOHHBIH.
6 I'Bo3noBckmii, B.W. TIpombiniuienHas skonorusi: B 2-x 4. /
B.I/{. I'BoznoBckuil. — Camapa: CaivlapCKHH roCyJ1apCTBEH- ToMHOTeKCTOBLL
HBIM apXUTEKTYpPHO-CTPOMTENbHBIA yHHBepcuTeT, 2008. —
Y. 1. Ilpupoansie u TeXxHOTeHHBIE cucTeMbl. — 270 ¢. — Pe- | 2008 FIOCTYII TIpH BX0-
. JIe T10 JIOTUHY U
KUM J0CTyTIa: 1o MIOJIITUCKE. — %
URL: http://biblioclub.ru/index.php?page=book&id=14390 1apoimo
3. — ISBN 978-5-9585-0291-2. — TeKCT: 31eKTPOHHBIH.
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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

Ne T'on us-
ABTOp, HAUMEHOBAHHE [Ipumeuanue
/1 TaHAS
7 | UmxeHepHasi SKOJOTHS M SKOJIOTMYECKHH MEHEIKMEHT /
pen. H.U. Banos, U.M. ®anun. — 3-e uza. — Mocksa: Jlo-
ITonHoTexcTto-

roc, 2011. — 518 c. — (HoBast yauBepcurerckas 6ubmuore- .
BBII TOCTYT MPU

Ka). — Pexum  pmocryna: 1o [IOJITHCKE. —| 2011 .

URL: http://biblioclub.ru/index.php?page=hook&id= e
89785. — ISBN 978-5-98704-552-7. — TeKcCT: 3JEKTpOH- post

HEBIN.

8 | XopommoBa, JI.C. DKomoru4yeckue OCHOBBI MPHUPOIO-
nonp3oBanus /  JI.C. XopommsoBa,  A.B. AHMKUH,
A.B. XopommnoB. — KemepoBo: KemepoBckuii rocyaap-
CTBEeHHBIN yHUBepcuteT, 2012. — 196 c. — Pexxum nmoctyma: | 2012
no  mommucke. —  URL: http://biblioclub.ru/index. x
php?page=book&id=232398 . — ISBN 978-5-8353-1240-5. i

— TEeKCT: AIEKTPOHHBIN.

[TonHOTEKCTO-
BBIM TOCTYN IIPU
BXO/I€ 110 JIOTUHY

*- IIpexie YeM MPOWTH 10 CCBhUIKE, HEOOXOMMO BOMTH B CUCTEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOU MH(POPMAIMOHHO-00Pa30BaTENbHON Cpebl 0Oeceun-
BaETCs COOTBETCTBYIOIMMH CPEJCTBAMH HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH.

DJIeKTPOHHBbIE OMOJIUOTEYHbIE CHCTEMbI
Kaxapiii 00y4Jaromuicst 00ecredeH T0CTYIOM K 3JIEKTPOHHOM OHOIMOTEYHOU CHCTEME
YTIITY (http:/lib.usfeu.ru/), 9bC U3natenncra Jlaus http://e.lanbook.com/, DBC Yuusepcurert-
ckas oubnmoteka onnaita http://biblioclub.ru/, conepxamux u3aHUS MO OCHOBHBIM HM3y4YaeMbIM
JUCHUTUTHHAM U C(OPMHUPOBAHHBIX 1O COTJIACOBAHUIO C MTPABOOOIAIATESIMA YICOHOM B y4eOHO-
METOIUYECKOM JTUTEPATYPHI.

CnpaBounbie 1 HHGOPMAINOHHBIE CHCTEMBI
1. CpaBouno-nipaBoBasi cucteMa «Koncynbrant [Lmrocy.
2. UudopmanmonHo-nipaBoBoii mopran ['apant. Pexxum poctyma: http://www.garant.ru/
3. baza nannbix Scopus xommnanuu Elsevier B.V. https://www.scopus.com/

Ipodeccuonanbublie 6a3bl JAHHBIX

1. lndpopmManmoHHble CUCTEMBI, OAHKU JJAHHBIX B 00JIACTH OXPaHbl OKPYKAIOLIEH Cpeibl
U TIPUPOJONOIb30BaHus — Pexum noctyna: http:/MUHIPUPOABIPO.pP

2. Undopmammonnas  cucrema «TEXHOPMATHUB». —  Pexum  jpocryna:
https://www.technormativ.ru/;

3. Hayunas snexktponnas 6ubnuoreka elibrary. — Pexxum nocryna: http://elibrary.ru/ .

4. Tlporpammsl 115t 9kosioroB ECOReport. — Pexxum nocryna: http://ecoreport.ru/;

5. Undopmanmonnsie cucremsl «buopasnoodbpasue Poccum». — Pexum gocryna:
http://www.zin.ru/BioDiv/

HOpMaTl/lBHO-HpaBOBI)Ie AKTbI

1. ®enepanbublit 3akoH «O6 oxpane okpyxatomieit cpeas» ot 10.01.2002 Ne7-D3 (pen.
or 30.12.2020). C wu3m. u pgom., Bctyn. B cuiay c¢ 01.01.2021. — Pexum pocryma:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527 &cacheid
=618FEBA01F3CE2A2127CA7EF7B50C3B2&mode=splus&base=RZR&Nn=357154&rnd=61BB
4DBBDBB4934B5196112E78BCA831#1ylrpozekjs

2. ®enepanpHbiii 3akoH «O0 oxpaHe atMochepHoro Bozayxa» ot 04.05.1999 Ne96-d3
(pen. oT 08.12.2020). — Pexum JOCTyTIA:
https://demo.consultant.ru/cgi/online.cgi?reqg=doc&ts=82378222807697057290023339&cacheid
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http://biblioclub.ru/index.%20php?page=book&id=232398
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http://biblioclub.ru/
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https://www.scopus.com/
http://минприродыро.рф/
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http://elibrary.ru/
http://ecoreport.ru/
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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

=2AA1E5C242A63283400C0CB75CA1BFAA&Mode=splus&base=RZR&n=370329&rnd=61B
B4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot

3. @epepanbHblii 3ak0H «O0 0TX0/aX MPOU3BOJICTBA U MOTpedIeHus» oT 24 nroHs 1998
r. Ne 89-@3 (pen. ot 07.04.2020). C u3m. u nom., Betym. B cuity ¢ 14.06.2020. — Pexxum nocTy-
na:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cachei
d=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61
BB4DBBDBB4934B5196112E78BCA831#77nt098coio

4. Boansiit konekce Poccuiickoii @enepannu ot 16.11.95 r. Ne 167-®3 (pen. ot 27.12.09

r.) — Pesxxum mocryna: http://base.garant.ru/10108700/

7. ®OH] OLIEHOYHBIX CPEACTB /AJIsl IPOBeAeHUsI MPOMEKYTOUHOI aTTecTAlNU
00y4yaruuxcst Mo JUCHHUIJINHE
7.1. IlepeyeHb KOMNETEHIUH ¢ YKa3aHUeM 3TanoB ux GopMUpoOBaHHusI B Ipollecce

0CBOEHMS 00pPa30BaTEJIbHOI IPOrpaMMBbl

DopmupyeMble KOMIIETEHIUN

Bun u ¢opma koHTpOIIS

IIK-2 crnocoOGHOCTRIO y4acTBOBaTh B COBEPIICH-
CTBOBaHUHU TEXHOJIOTMYECKUX MPOLIECCOB C MO3HU-
MHA PHEPro- M pecypcocOepexeHusi, MUHIMH3a-
MM BO3JICUCTBUS HA OKPYKAIOUIYIO CPENY

IIpoMe:KyTOYHBII KOHTPOJIb:
KOHTPOJIbHBIE BOIIPOCHI K 3a4€TY; TECTOBBIC
3aJJlaHus — DK3aMEHY

Texkymuii KOHTPOJb: OIPOC, TECTOBBIE
3aganusl, pedepaTa, 3alUTa IPE3CHTALUU U
JOKJIaa K Keic-3adaHnio/CUTYallHOHHON
3aja4e

IIK-5 rOoTOBHOCT, OOOCHOBBIBATH KOHKPETHBHIE
TEXHUYECKHUE PEUICHHs MPHU Pa3pabOTKe TEXHOIO-
THYECKUX TIPOLIECCOB; BBIOMpATh TEXHUUYECKUE
CpelCTBa M TEXHOJIOTUM, HANpPABICHHbIE HA MU-
HUMM3AIMI0O aHTPOTIOTEHHOTO BO3JICUCTBUS Ha
OKPY>KAIOIIYIO CPELy

IIpoMeXyTOYHBII KOHTPOJIb:
KOHTPOJIbHBIE BOIIPOCHI K 3a4€ETY; TECTOBBIC
3a[laHus — DK3aMEHY

Texkymuii KOHTPOJb: OIPOC, TECTOBBIE
3aganus, pedepaTa, 3alUTa IPE3CHTALMN U
JIOKJIaa K Kelc-3aaHnIo/CUTyallMOHHON
3aj1aqe

ITK-7 roToBHOCTb OCBanWBaTh U HKCITyaTUPOBATh
HOBO€ 00OpyAOBaHWE, NPUHHUMATh Yy4YacTHE B
HaJI&XKMBAHUHU, TEXHUYECKHX OCMOTpPAX, TEKYILUX
PEMOHTAX, IIPOBEPKE TEXHUYCCKOI0 COCTOAHUA
000pyZI0BaHUS U IPOrPaMMHBIX CPECTB

IIpoMe:KyTOYHBIN KOHTPOJIb:
KOHTPOJIBHBIE BOIIPOCHI K 3a4€TY; TECTOBbIE
3aJJaHus — DK3aMEHY

Texkymuii KOHTPOJb: ONpPOC, TECTOBBIE
3aganus, pedepaTa, 3alUTa IPE3CHTALMU U
JIOKJIaa K Keic-3a1aHNI0/CUTYallMOHHON
3ajaye

7.2. Onucanune nNoka3sareseil M KpUTepUeB OLlEHMBAHUSI KOMIIETEHI[HIl HA Pa3JINYHbIX
Tanax ux (popMUpPOBaHUs, ONMCAHUE KA OLEHMBAHUSA

Kpurepun ouneHnBaHHMs YCTHOI'O OTBETAa HA KOHTPOJbHBbIE BONPOCHI 3a4era (Mpo-
MeKYTOYHBIH KOHTPOJIb, popmupoBanue komnerenuuii [1K-2, IK-5, IK-7):

«5» (omnuyno) — NaH NOJHBINA, Pa3BEPHYTHI OTBET Ha MOCTABJIEHHBII BOIIPOC, ITOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUM 00 00BEKTe, JoKa3aTeIbHO PACKPBITHI OCHOBHBIE MOJIOXKeE-
HUS TEMBI; B OTBETE MPOCIICKUBACTCS YETKAsI CTPYKTYpa, JIOTHIECKask TOCIIeI0BaTEIbHOCTh, OT-
pakaroIasi CylIHOCTh paCKpbIBA€MbIX MOHATHUH, TEOPHii, siBJIeHUN. 3HaHUE 00 00bEKTE AEMOH-
CTpUpYyeTCs Ha (JOHE TTOHMMAHUS €T0 B CUCTEME TAHHOW HAYKH ¥ MEXIUCITUTIIIMHAPHBIX CBS3CH.
OTBeT U3JI0’KEH JIUTEPATYPHBIM S3bIKOM B TEPMHHAX HAYKH, ITOKa3aHa CIIOCOOHOCTH OBICTPO pe-
arupoBaTh Ha YTOUHAIOIIKUE BOIIPOCHI;
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«4» (xopowo) — naH TOJNHBIA, pa3BepHYTHI OTBET HA MOCTABICHHBIM BOMPOC, MTOKA3aHO
YMEHME BBIIEIUTHh CYIIECTBEHHBIE M HECYLICCTBCHHBIC INPU3HAKH, NPUYUHHO-CIICICTBEHHBIC
cBsA3U. OTBET YETKO CTPYKTYpPUPOBAH, JIOTMUEH, U3JI0KEH B TepMUHAX Hayku. OfHaKo gomyuie-
Hbl HE3HAUYUTENIbHbIE OIIMOKM WM HEJO0YEThl, UCIIPABICHHbIC 0aKaIaBpOM C IOMOIIBIO «HABO-
JSLIUX» BOIIPOCOB;

«3» (yooenemeopumenvro) — JlaH HEMOJHBIM OTBET, JOI'MKa U MOCIEA0BAaTEIbHOCTh 13-
JIOKEHUsI UMEIOT CYIIECTBEHHbIE HapymeHus. Jlonmymiensl rpy0Oble OMMOKK MPU ONpeAeTIeHUN
CYLIHOCTH PacKpbIBa€MbIX MOHATHUH, TEOPUil, ABJICHUN, BCIEICTBUE HEMOHUMAHUs OakanaBpoM
UX CYIIECTBEHHBIX M HECYIIECTBEHHBIX NPU3HAKOB U CBA3CH. B OTBETE OTCYTCTBYIOT BBIBOJBI.
VYMeHne pacKpbITh KOHKPETHBbIE MPOSIBICHUS OOOOLIEHHBIX 3HaHMH He Moka3aHo. PedeBoe
odopmieHue TpedyeT MonpaBoK, KOPPEKIHH;

«2» (neyooenemeopumenvro) — 0aKkaaaBp IEMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OC-
HOB IIpEMETA, HE YMEET JAeJIaTh apryMEHTUPOBAHHBIC BBIBOJIbI U IIPUBOAUTH IIPUMEPHI, IIOKA3bI-
BaeT cjaboe BiIaJIeHHe MOHOJIOIMYECKON Peublo, HE BJIAZICET TEPMUHOJIOIHEN, IPOSBIISIET OTCYT-
CTBUE JIOTUYHOCTH U MOCJIEI0BATEIILHOCTH U3JI0KEHUS, I€TaeT OUIMOKH, KOTOPbIE HE MOKET HC-
IIPABUTh, JaKe IIPU KOPPEKLMH ITPETNIOJaBaTENIEM, OTKA3bIBACTCS OTBEUATh Ha 3aHATHH.

KpuTtepuu oueHUBaHHsSI BbINOJHEHHSI TECTOBBIX 3a/IaHUil K3aMeHa (MPOMeEKYTOY-
HbIil KOHTPOJIb, opmupoBanne komnerennmii [1K-2, IK-5, [IK-7)

[To utoram BBITIOTHEHUS TECTOBBIX 3a/IaHUI OLIEHKA MMPOU3BOJIUTCS MO YETHIPEXOAIIIbHOM
mikaie. [Ipu mpaBWIIBHBIX OTBETAX Ha:

86-100% 3amaHuil — OLIEHKA «OMIUYHON,

71-85% 3amaHuii — OLIEHKA «XOPOWLO»,;

51-70% 3amaHuii — OLIEHKA «)Y0081emME8OPUMETLHON,

MeHee 51% - oneHKa «Hey0061emeopumenbHo».

Kpurepun ouneHuBaHus onpoca (TeKylIHil KOHTPOJb, (popMUPOBAHHME KOMIIETEH-
mmii T1IK-2, IIK-5, ITIK-7):

«5» (omauuno): naH TOJHBIN, pa3BEPHYTHI OTBET HA BCE 3aJlaBacMbI€ MpeEIogaBaTeIeM
BOMPOCHI, TOKA3aHO 3HaHWE U MMOHUMaHue TeMbl. OOy4JarImuics MPaBUIbLHO OTBETHII Ha BCE BO-
MIPOCHI OMPOCA, 3HAET U TOHUMAET XOJ BHITIOJHEHUS MIPEACTOAIIEH JabopaTOpHON pabOTHI.

«4» (xopowo): naH MOJHBIA OTBET Ha BCE 3aJaBaeMble MPEIoAaBaTeIeM BOMPOCHI, MOKa-
3aHO 3HAHHWE W TOHMMaHue TeMbl. O0yUarImUics TPH OMpPOCe MPABWILHO OTBETHJ Ha BCE BO-
MPOCHI C TIOMOIIIBIO MTPEToAaBaTensl, 3HaeT U MOHUMAET XOJ] BBIMIOJTHEHHS TPeCTosAIIeH 1adopa-
TOPHOI paboTHI.

«3» (vOosnemeopumenvro): NaHbl OTBETHl HA TOJOBUHY 3aJlaBa€MbIX MpeErofaBaTeleM
BOIIPOCOB, MOKA3aHO 3HAHWE OCHOBHBIX MOHSTHUU TEMbl, BHIHECEHHOW Ha ompoc. B oTeere cry-
JIEHTOB OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPHITh KOHKPETHBIE MPOSBICHUSI 0OOOIIEHHBIX 3Ha-
HUN He Toka3zaHo OOy4YaroIIHUiics MpU OMPOCE MPABUILHO OTBETUJ HAa OOJIBIITYIO YacTh 3aJ/1aBae-
MBIX BOTPOCOB, OJIHAKO, pedeBoe opopMIIeHHE TpeOyeT MOMPaBOK, KOPPEKIIMU; CTYACHT 3HAET
XO/1 BBIMIOJIHEHHUSI ITPeICTOsIIIEN 1a00paTOpHOM paboTHI.

«2» (HeyoosnemeopumenbHo): ONPOC HE MPOUIEH, CTYACHT JEMOHCTPUPYET HE3HaHUE
TEOPETHUYECKUX OCHOB TEMBI, HE CIIOCOOEH JenaTh apryMEHTHPOBAHHBIC BBIBOJBI U MPUBOIUTH
MPUMEPHI, TTOKA3bIBAET cllaboe BIIaJeHIE MOHOJIOTHYECKON peubio, HE BIAJCeT TEPMUHOIOTHEH,
MIPOSIBIISIET OTCYTCTBUE JIOTUYHOCTH M TIOCIICIOBATEIFHOCTH U3JIOKEHHS, JIelaeT OMMOKHU, KOTO-
pbIE HE MOXKET MCHPAaBUTh, NAXKE MPU KOPPEKIMU IMPEIOJaBaTENEM, OTKA3bIBAETCSI OTBEYATh Ha
BOMpochl. OOyJaronuiicss He CMOT OTBETUTH JaKe€ Ha IMOJOBUHY 3aJIaHHBIX €My BOIIPOCOB, HE
3HAET X0JIa MPOBEACHUS MIPEICTOIIIEH JTabopaTOPHOU PabOTHI.

Kputepun ouneHnBaHWsI BBINOJHEHHS TECTOBBIX 3aJaHMil (TEKYIIMii KOHTPOJb,
¢popmuposanne komnerennmii IK-2, IK-5, IK-7)
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[To uroram BBITIOTHEHUS TECTOBBIX 33JJaHUI OILIEHKA MTPOU3BOIUTCS IO YETHIPEXOATTHLHOM
mikane. [Ipu npaBUIIbHBIX OTBETAxX Ha:

86-100% 3amaHuii — ONICHKA « OMJIUYHOY;

71-85% 3amaHuii — OLIEHKA «XOPOULO»,

51-70% 3amaHuit — OLEHKA «V0081emMEOPUMENILHON,

MeHee 51% - olleHKa «Hey0081em8opumebHO».

Kpurepun ouennBanusi pedgeparoB (TeKylmHid KOHTPOJb, (pOpMUpPOBaAHHE KOMIIe-
tennmii IIK-2, IIK-5, IIK-7):

«5» (omauuno): paboTa BHITIOJIHEHA B COOTBETCTBHH C TPEOOBAHUSMHU, BEIOpaHHASI TeMa
pacKphITa MOJIHOCTBIO, MAaTEpPHaJl aKTyalleH U JOCTaTOueH, 0O0ydJarouuiics 4eTKO U 0e3 OmuOoK
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (xopowio): paboTa BBIIIOJIHEHA B COOTBETCTBUU C TPeOOBaHUSMU, BHIOpaHHAS TeMa
pacKphITa, MaTepUall aKTyaleH, 00yJarOIIUIiCs OTBETHUII HA BCe KOHTPOJIBHBIE BOIPOCHI C 3aMe-
YaHUSMHU.

«3» (yoosremeopumenvno): paboTa BBITOIHEHA B COOTBETCTBHU C TPEOOBAHUSIMH, BBI-
OpaHHas TeMa YaCTHYHO PACKPBITA, IO AKTYAITBHOCTH JIOKJIA/Ja €CTh 3aMeYaHus, 00yJaroIuics
OTBETHUJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSIMHU.

«2» (HeyooeremeopumenbHo). O0yUAIOIIUNACS HE MOATOTOBUI padOTy WIIM MOJATOTOBUII
paboTy, He OTBEYANOIIYI0 TPEOOBAHMIM, OTBETHUJI Ha KOHTPOJBbHBIE BOIPOCHI C OMIMOKAMHU WU
HE OTBETWJI Ha KOHKPETHBIE BOIIPOCHI.

Kpurtepuu ouneHuBaHus 10KJaJa MO BHINOJHEHHIO Kelic-3alaHUi, CUTYallHOHHBIX
3a7a4 (TeKyuii KOHTPoJb, popmupoBanne komnerenumii I[K-2, TIK-5, IK-7):

«5» (omauuno): paboTa BBIIOJIHEHA B CPOK; COJAEp:KATEIbHAs YacTh JOKJIaja U Mpe3eH-
TallMOHHBIE MaTepuasbl 00pa3lOBbIe; MPUCYTCTBYIOT 000CHOBAaHHE PACCMATPUBAEMbIX METO/I0B
00€3BpEeKMBAHIS/OYMCTKYA TPOMBIIUICHHBIX OTXOJOB M apryMEHTHpPOBAaHHBIE BHIBOABI. O0yda-
IOIIMICS MPaBUJIBHO OTBETHJI Ha BCE BOIMPOCHI MPH 3aluTe NpoekTa. [IpuHuMan akTUBHOE y4a-
CTHE B IUCKYCCHUHU.

«4» (xopowio): paboTa BBIIIOJHEHA B CPOK; B COAEPIKATEIbHOM YacTH JIOKJIaja U Mpe3eH-
TalMOHHBIX MaTepHajgax HeT IpyObIX OMNOOK; IPUCYTCTBYET B JOCTATOYHOI Mepe 000CHOBaHKE
METO/I0B 00€3BPEXKHMBAHNS/OUUCTKU NMPOMBIIUIEHHBIX OTXOJI0B U apTyMEHTUPOBAHHbIE BBIBO/IBI.
OOyJaronuiicss py 3aIIUTe MPOEKTa MPABIIFHO OTBETHII HA BCE BOMPOCH! C TIOMOIIBIO TPEIo-
nasarens. [IpuHuman ygactue B TMCKYCCHU.

«3» (yooenemeopumenvro): padoTa BBIIOJIHEHA C HApYIIEHUEM rpauka; B CTPYKType U
IPE3EeHTAllMOHHBIX MaTepuallaX €CTh HEeIOCTAaTKH; B JOKJa/e YaCTUYHO NMPHCYTCTBYET 0OOCHO-
BaHUE METOJI0B 00E3BPEKMBAHUS/OYMCTKH MPOMBIIUIEHHBIX 0TX0J10B. OOyuarouuiics npu 3a-
IIMTE MPOEKTa OTBETHJI HE Ha Bce BOMpockl. O0yydaromuiicss He MPUHUMAJ y4acTHE B AUCKYCCHU.

«2» (HeyoosnemeopumenbHo): OTCYTCTBYET WM MPUBEICHO HETPABUILHOE 000CHOBAHUE
METO/I0B 00€3BPEKHMBAHUSA/OUUCTKU MPOMBIIUIEHHBIX O0TX0J10B. OOy4aromuiicss He OTBETHUJ Ha
BOTIPOCHI TTpH 3aniuTe mpoekta. OOyJyarommiicss He MPUHUMAIT y4acTHE B IUCKYCCHU.

7.3. TunoBbIe KOHTPOJIbHbIE 32IaHUS UJIH HHbIE MAaTEePUAJIbI, HEO0OXOAUMBbIE VISl OLlEHKHU
3HAHMi, yMEHHUI1, HABBIKOB U (HJIH) ONBITA AeATEJbHOCTH, XapPAKTEPU3YIOLIHUX ITANbI
(opMupoOBaHUA KOMIIETEHIMI B MpoLiecce 0CBOEHUs 00pa30BaTeIbHONH MPOrpaMMbl

IIpumep TecTOBBIX 3a1aHNH (TEKYIMA KOHTPOJIb)
(pa3znes 1 «OcHOBBI MUKPOOHOJIOTHH M OHOTEXHOJTOTHI»)

Ilo punocenemuueckoii kraccuguxkayuyu MUKpoOpeanusmsbl pazoeieHvl Ha 08a pooa: NPoKapuo-
mol u dykapuomsl. K pooy aykapuomos omuocamcs MUKpOOP2AHU3MbL, Y KOMOPbLIX A0PO ...
1. He OTZAENECHO OT UUTOIIA3MBI SIEPHON MEMOpPaHOM;
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2. OTIEINICHO OT IIUTOIUIA3MBI SEPHON MeMOpaHOi
Lumonnasmamuyeckas MemoOpana 6 HuzHeoesmeabHOCmU ODAKMeEPUATLHOU KIemKU OCYUjecmes-
Jisilem ciedyrouue 0CHO8Hble PYHKYUU ...

1. cnocoOCTByeT MPOHUKHOBEHHIO MTUTATEIBHBIX BEIIECTB B KIETKY;

2. mpenoxpaHseT GopMy KJIETKH OT BHYTPEHHETO U BHEIIHETO JIaBICHUS;

3. 3aIunIaeT mpoToIIacT
OcHo8Y OpeaHuuecko2o eewecmsa Kiemku COCMAGIAImM Cledyruue Xumuideckue 31eMeHNnbl

(opeanozensi)...
1.C, K, N,Cl
2. O,P,H,S
3.0,C,P,H
4.0,C,H,N
Vene6o0wi 6 bakmepuanvhoi Kiemke UCHOAL3YIOMCA Ol ...
1. cunTe3a GENKOB U KHUPOB;
2. perynupoBaHHS MIPOHUIIAEMOCTH KJIETOYHON 000JI0YKH;
3. MOCTPOCHUS KICTOUHBIX 000JIOUEK U KaTCYJI;
4. ocymecTBieHHs (PepMEHTATHBHBIX IPOIIECCOB
Dusuonoeusi —s5mo pazoen HAyKu MUKpOOUOLO2UL, U3YHAIOWUIL. .

1. crpoenne GaKTepHATBbHON KIETKH;

2. XUMUYECKUH COCTaB OaKTepUalbHOW KIIETKH;

3. mporiecchl MTUTaHUs 1 0OMEHa BEUIECTB;

4. nporecchl NUTAHUSA, IbIXaHUA U OOMEHA BEILECTB
Depmenmul K1acca «2UOpoIA3A» KAmMaiusupyrom npoyeccsi...

1. mepeHoca aTOMHBIX TPYIIIUPOBOK C OJHOM MOJICKYJIBI HA IPYTYIO;

2. U30MepH3alnu;

3. ruaponu3a;

4. cuHTe3a
TlumamenvuviMu gewjecmeamu HA3bLIBAIOM XUMUYECKUE COEOUHEHUs, KOMOopble, NONA8 8 HCUBOLL
Op2aHU3M, CLYHCAMm:

1. MCTOYHMKOM PHEPTUU JUISI TPOLIECCOB JKU3HECATENbHOCTH;

2. AICTOYHUKOM SHEPTHH JJIS KU3IHEACATEIIFHOCTH U MaTEPUAIIOM ISl TIOCTPOCHUS KIIET-
K1

3. MaTepuaIoM /sl TIOCTPOCHUS KIETKH;
Kakue epynnol muxpoopeanuzmos 6 kauecmee y21epooOHo20 NUmMaHus UCnoab3yon 2omosvie op-
2aHu4ecKue coeOUHeHUsl...

1. aBTOTpO(dHI;

2. TeTepoTpOoQBI
Kaxue munvr asmompoghnvix MuKkpoop2anuzmos ucnonis3yon SHep2ur0 XUMu4eckou peakyuu 0
CcUHmMe3a OP2aHUYecKo2o 6eujecmsd. ..

1. poTocunTETUKY;

2. XeMOCHUHTETUKHA
A3pobHBIM MUNoM ObIXaHus 001a0am MUKPOOP2AHU3MbL, OJisi KOMOPBIX AKYEeNmMopom 8000p0-
oa cuyscam...

1. MoneKyJibl HEOpraHUYECKUX COeTMHEHUN (HUTPATHI, CyJIb(aThl U Jp.);

2. MOJIEKYJISIpHBIN KHUCIIOPOJT
Koneunvim npooykmom npoyecca enukonusa a6isiemcs...

1. ykcycHas Kucnora;

2. TUJIOBBIN CIHPT;

3. TUPOBUHOTPAIHAS KUCIIOTA;

4. yrojapHas KUCIOTa
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Kaxou npoyecc npespauleHusl cJiloK03bl npomexKkaent ¢ ydacmuem a3p06Hblx MUKPOOP2AHU3MOS ...
1. CsH12,05 =2CoH50H + 2CO,
2. CeH1,06 + 60, = 6CO, + 6H,0
KaKO?:Z, U3 Huostce npueec)eHHblx npoyeccoes Mqu06u0ﬂ02uLl€CK020 npespawenusl opecaHu4ecKux
a30m60()ep9fcau;ux COeOUHEeHU ABIAEmCs npoyeccom aMMOHUd)MKaL[UU...
1. CO(NH2)2 + 2H,0 = 2NH3 + CO, + H,0
2. 2NHs3 + 30, = 2HNO, + 2H,0
3. CeH1206 + ANO3~ = 6CO, + 2N,
Kaxas us l’lpugeaeHHblx peaKLﬂ/llZ coomeemcmeyen npoyeccy Mqu06u0ﬂ02ulleCK020 60CCMAHOB-

JIeHUSL COCOUHEHULL Cepbl...
1. CHNS + 2H,0 = H,S + CO, + NH3
2. CeH1,06 + 3H,SO,4 = 6CO, + 6H,0 + 3H5S

Coaep:xaHue npe3eHTAIMN U JO0KJIA/IA M0 KelC-3aJaHNI0 M0 TEXHOJOTHYeCKOMY pacyeTry
OHopeaKToOpa ¢ AKTHBHBIM HJIOM (TeKYIIH KOHTPOJIb)
(pazaei 1 «OcHOBBI MUKPOOMOJIOTUM W OMOTEXHOJIOTHI»)

B ropone «9Hcke», popMupyronpecs: X03sHCTBEHHO-OBITOBBIC CTOYHBIC BOJIBI C CYTOY-
HBIM pacxogoM Q = 78 ToIc. M>, IMEIOT CJIeIYIOLIME MTOKA3aTENH 1O 3arPA3HAIOIINM BELIECTBAM:
BIIK om (Len) = 120 Mr Oy/m; XIIK = 72 mr Oy/n; KOHIIEHTpalys B3BemeHHbIX BemecTB (Cedp) =
115 mr/n. B mpakTuke BOJbI JaHHOW KaTerOpUHU HAMPABISAIOTCS ISl OYHCTKU Ha a’dpalliOHHBIE
COOPYKEHHS OMOJIOTUYECKON OUYMCTKH.

Kelic-3amanue:

* IEPECUYUTATh CYTOYHBIN PacX0]l CTOYHOM BOJIbI HA PACUETHBIN PACXO/I;

* paccuuTaTh OMOXMMHUYECKHH MMOKa3aTe’db CTOUHON BOABI U YOCIUTHCS, YTO 3arpsA3HSIIO-
npe (OpraHuYecKre) BeIecTBa CTOYHON BOIBI JIOCTYITHBI OMOJIOTHYECKOMY OKUCIICHHIO;

* MPOBECTH TEXHOJOTUYECKHI pacdeT a’dpoTeHKa-CMECHUTENs (C pereHepaTopoM Uiu 6e3
pereneparopa?), npuHsB BIIKm (Lex) OUHMIIEHHBIX cTOUYHBIX Bo = 13 Mr O/,

* 110 pacyeTHOMY 00BEMY a’dpOTEeHKa MOJ00paTh HOMEP THUIIOBOTO MPOEKTa adpPOTEHKA —
CMECHUTEJIS, paCCYUTATh YUCIO CEKIUH N7l TI0JI0OpaHHOTO THUIIOBOTO MPOEKTa M OCYIIECTBUTH
CaMOIIPOBEPKY MPABUILHOCTH MOA00pa TUIIOBOTO MPOEKTA.

CopaeprxaHue Npe3eHTALINH M JOKJIA/IA 110 KelC-3aJaHUI0 10 TEXHOJIOTH4eCKOMY pacyeTry
OunopeakTopa ¢ OMONJIEHKOM (TEeKyIIHii KOHTPOJIb)
(pasnes 1 «OcHOBBI MUKPOOHOJIOTHH M OHOTEXHOJIOTHH»)

X0351IcTBEeHHO-OBITOBBIE CTOUHBIE BOZBI pabouero nocenka N mojgaroTcst Ha a’palvoH-
HbIe OMOJOTMYECKHE COOPYXCHHS, TJIe€ OHH TOABEPraloTcs OMOXMMHUYECKOMY OKHCIICHHUIO Ha
O61opmIbTpax.

Hcxoonvie dannvie:

* CyTOUHBIN pacxoj CTOYHbIX Boja Qy = 780 M3/CyT;

* BIIK ;o mocTymaroteit crounoit BoasI (Len) = 185 mr/i;

* BIIK oy OuntiieHHOM cTOuHOM BOABI (Lex) = 15 mr/m;

* CpeIHEe3UMHsISI Temreparypa Ty = 13 o°C; x

* komnuecTBO BIIK o5y B CTOUHOI BO/IE HA OAHOTO XKUTENS B CyTKU o = 40 1/(4enm-cyT).

Keiic-3a0anue:

PaccuuTath KanenbHbIi OMOPHIBTD.

IIpumep Tem pedepaToB (TeKyHii KOHTPOJIb)
(paznei 1 «OcHOBBI MUKPOOMOJIOTUM M OMOTEXHOJIOTHI»)

19



1. Ponb u 3HaY€HHE MUKPOOPraHU3MOB B IIPUPOJIE U XO3SIMCTBEHHOHN NEATENIBHOCTH YEJO0-
BEKa.

2. IlpuHuunel CUCTEMAaTUKU MHUKpOOpraHu3mMoB. CuctemMaTruka IpOKapUOTHBIX U 3yKapu-
OTHBIX MUKPOOPTraHU3MOB U BUPYCOB.

3. Mopdornorus u uuToJI0rus MUKpooprann3mMoB. CTpoeHne U XUMUYECKUN COCTaB OaKTe-
puanbHOM KineTku. CrocoObl Pa3MHOXKEHUS U JBYKEHHS OaKTepuil.

4. ®usuonoruss MUKpoopranu3MoB. IIporeccel muTaHusi, AbIXaHUS U OOMEHA BEILECTB.
DepMEeHTaTUBHBIN KaTajus.

5. IlpeBpalieHue MUKpPOOPraHM3MAaMM COEAUHEHMM YriiepoJa B aHa’3pPOOHBIX YCIOBHSX.
Mexanu3M rinukonusa. Turnsl OpoxeHus.

6. IlpeBpamieHne MUKpOOpPraHHW3MaMM COEIMHEHUN yriiepoja B a’pOOHBIX YCIOBHSX.
OxucieHue LeIoI03bl, )KUPOB, IPEAEIbHbIX U apOMAaTHYECKUX YIIIEBOAOPOIOB.

7. IlpeBpalieHue MUKpOOpraHM3MaMu a30TCOJIEPKALIMX OPraHUYECKUX BELIECTB. Y YacTHE
MHUKPOOPIaHU3MOB B KPYrOBOPOTE a30Ta B NPUPOAE: OCHOBHbIE OMOXMMMYECKHE MPOLECCHl —
aMMOHU(UKAIS, HUITPUPHUKAIHS, ICHUTPUDUKALUS, a30THUKCAITHS.

8. IlpeBpalieHre MUKpOOPraHU3MaMi MUHEPAJIbHBIX BELECTB: COETMHEHUN cephl, Gocdo-
pa, *xKeie3a, Mapratiia.

9. buorexHoyorusi, pa3BUTHE U OCHOBHbIE HAIpaBJIEHUS €€ UCIOJIb30BAHUS B OTPACIAX
HKOHOMUKH.

10. Buoo6beKT, cocoOb! €ro Co3AaHus U COBEPIICHCTBOBAHUS.

11. Crioco0b! BefieHHsI OMOTEXHOJIOTHUECKUX TPOLIECCOB, KIACCH(PHUKAIMSI OMOTEXHOIOT H-
YECKOTI'0 MpoLecca M0 TEXHOJIOTHYECKUM TapaMeTpaM.

12. Knaccudukanusi OHOJIOTHYECKUX METOAOB OYHUCTKU CTOYHBIX BOJ|, MUKPOOPTaHU3MBI
OMOIUIEHKU U aKTUBHOIO WJIA.

13. 3akoHOMEpHOCTH OMOXMMHUYECKOTO OKHUCJIEHUSI OPraHUYECKUX COEAMHEHUN CTOYHBIX
BO/I.

14. OcHOBHbIE THIIBI OMOJIOTUYECKUX PEAKTOPOB, UCIOJIB3YEMBIX I a3pOOHON OYMCTKU
CTOYHBIX BOJI, X OCHOBHBIE TEXHOJIOTMYECKHE XapaKTEPUCTHKH.

15. DOkonoruueckas OMOTEXHOJIOTUSI — €€ 3HAYEHUS] B PELIEHUH MPOOJIeM paluoOHAIBLHOTO
IIPUPOIONIOIB30BAHUSA U OXPaHbl IPUPOAHOMN CPEBI.

16. KomnoctupoBanue — nporecc OM0JIOrn4ecKoro OKUCIEHUsI OpraHMYecKoro cyocrpara.

17. buopemennaninoHHbIE TEXHOJIOTUH BOCCTAHOBJICHHSI HAPYLICHHBIX 3EMEIIb.

18. Meranorenes — OMOJIOTMYECKUH TIPOLIECC MPEBPALLEHUS] OOMAcChl B SHEPTHIO.

I[IpumMepbl KOHTPOJIBLHBIX BONPOCOB K 3a4eTy (IPOMeKYTOUYHbIN KOHTPOJIb)
(pasnea 1 «OcHOBBI MUKPOOHOJIOTHH M OHOTEXHOJTOTHH»)

1. Kakoil ¢pu3nonaornueckuii nporecc JeKUT B OCHOBE KU3HEESITEIbHOCTH KUBOU KIIET-
ku? Kakue aBe rpymibl )KU3HEHHO BaXKHBIX MPOLIECCOB OCyIIeCTBIseT MeTabonu3m? HazoBure
OCHOBHBIE (pOopMBI KaTabonu3Ma. UTo ABISETCS B KIETKE aKKyMYJISITOPOM CBOOOJHOM SHEpruu,
KOTOpas BblJIeNsIeTcs pH KaTabonuzme?

2. B yeM 3akirodaercs CyIIHOCTb Ipoliecca JpIXaHusl MUKpoopranuzMoB? Kak pensarcs
MUKpPOOPTraHU3MBbI 10 crioco0y ApixaHuss? ONUIINTE OCHOBHBIE CTaJMH MPOLECCOB adpOOHOr0 U
aHa’pPOOHOT0 bIXaHUs OMOXUMUYECKHMHU PEAKLIUSIMH.

3. buonoruueckue karaauzaTopsl ((HepMEHTHI, SH3UMBI), UX POJIb B )KU3HH JIFOOOT0 JKH-
BOT0 OpraHusMa. B uem mpuHIMOHMaIbHOE pa3inudue 3HI0 — U 3Kk30¢hepMeHToB? [IpuHIMIBI 00-
pa3oBaHus HazBaHHs (epMeHTOB. HazoBuUTEe OCHOBHBIE KilacChl (PEPMEHTOB Ha OCHOBAHHM XH-
MH3Ma OCYIIECTBIIIEMBIX UM PEAKIIMH U TIOATBEPANUTE CBOM OTBET IPUMEPAMHU.

4. MukpoOnoJIOTUYECKOE MPEBPALIEHHE OpPraHNUYeCKUX BEIIECTB B aHA3pOOHBIX yCIOBU-
AX. BHoXuMHUecKyto CyIIHOCTh MEXaHU3Ma IIMKOJIN3a ONUIIUTE OMOXUMHUYECKUMH PEAKIIUIMU
Ha [IpYMepe aHa3pOOHOI0 MPEBPALIEHUS TIIFOKO3bI.

20



5. Ha3oBuTe OCHOBHBIE BU/IbI OPOKEHHS OpraHMYecKHX BemecTB. Kakue BUbl OpoKeHHS
HCIIOJIB3YIOTCSl YEJIOBEKOM B €T0 XO3AMCTBEHHOM IEATENBHOCTH. PaccMoTpuTe MexaHu3Mm aHan-
POOHOTO OKUCIICHUS] OPraHUYECKUX BEIIECTB HA MPUMEPE MACISTHOKUCIOro OposkeHus. Onuiu-
T€ OCHOBHBIE CTaJUN MACIISTHOKUCIIOTO OpOXKEHUSI OMOXMMHUYECKUMH PEAKLIMSIMU.

6. PaccMoTpuTe XMMHU3M KPYroBOpPOTa a30Ta B IPUPOJE C YIACTUEM MHUKPOOPraHU3MOB.
OnumuTe COOTBETCTBYIOIUMH PEAKLUAMHU IPOLECChl aMMOHUGUKAMK, HUTpU(UKaLuu, Je-
HUTPUPHUKAIMU U (PUKCATIH aTMOC(EPHOTo a30Ta ¢ yKazaHHEM pPojia MUKPOOPTaHU3MOB, y4acT-
BYIOIIMX B JAHHBIX IIPOLIECCAX.

7. IlpeBpailieHre MUKPOOPraHU3MaMU MUHEPAIbHBIX COCIUHEHUN cepbl. ONMUIINTE XU-
MUYECKMMH ypaBHEHUSIMHU PEAKLHUM MPOLIECCHl OKUCIECHUS U BOCCTAHOBJICHUS HEOPraHMYECKUX
COEIMHEHUI Cephl C yKa3aHUEM COOTBETCTBYIOILEH I'PYIIIbI MUKPOOPTraHU3MOB.

8. Ilpoueccsl MMKpOOHMOJIOTMYECKOro IpeBpalleHusl MeTalioB. PaccMoTpuTe HaHHBIM
BOIIPOC Ha IIPUMEPE NPEBPALICHUS COEIMHEHNH JKelle3a U MapraHiia.

9. MHaiite mnoHATHE OMOTEXHOJOIMH, KaK COBPEMEHHOMY 3((eKTHBHOMY HaydyHOMY
HAIMpaBJICHUIO, CIIOCOOHOMY HMHTEHCH(HIMPOBATH MPOU3BOACTBO, MOBHIMATH 3()()EKTHBHOCTH
UCIIOJIb30BaHUS IPUPOAHBIX PECYPCOB, peliaTh 3KojIoruyeckue npodiemsl. HazoBure ocHOBHBIE
BEXH Pa3BUTHUSI IPOMBIIIJICHHOW OMOTEXHOIOTHH.

10. Ha3oBuTe OCHOBHBIE HalpaBJIEHUS UCIOIb30BAHUS OMOTEXHOJOTHUECKUX MPOLIECCOB
B PEIICHUH BOMPOCOB 3aALIUTHI OKPYXKAIOLIEH Cpelibl U pallMiOHAIBHOIO MCIIOIb30BaHUS IPUPOI-
HBIX PECYPCOB.

11. Yto Ha3pIBaeTCs W 4UTO SBisIETCS OM00OBEeKTOM? B deMm mpuHIMIIMAIBEHOE OTIMYUE
61000BEKTA — «IIPOJYLEHTa» OT OMO000BEKTa — «IIPOMBILIIEHHOr0 6rokaTanu3atopa»? Ha3osu-
T€ OCHOBHBIE METO/Ibl COBEPILLIEHCTBOBAHUSI OMOOOBEKTA.

12. JlaiiTe 0oOLIyI0 XapaKTEpUCTUKY OMOTEXHOJIOrMYecKoro mpouecca. Knaccudukarms
OMOTEXHOJIOIMYECKOI0 IPOU3BO/ICTBA 10 TEXHOJIOTHYECKUM apaMeTpaM.

13. Ha3oBuTe OCHOBHBIE KaTErOpUU CTOYHBIX BOJ U BHJIbI 3aTrPSI3HSIONIMX BEIIECTB pa3-
JUYHOTO (hPa30BOTO COCTOSTHUS.

14. Kakumu nokasaTessiMM OLIEHUBAETCs CTENeHb 3arps3HEHHOCTH CTOYHBIX BoA? JlaiiTe
UM OmpeleleHne M eAuHHuIy u3MmepeHus. Kak paccuuThIBaeTcs OMOXMMHYECKHM IMOKa3aTelb
(BXTI), xapakTepu3yOUINi TOCTYITHOCTh 3arpsA3HEHUI CTOUHBIX BOJ K OMOJIOTMYECKOMY OKHC-
JeHut0?

15. Knaccudukanus MeTo0B OMOIOrHYECKON OUYMCTKH CTOYHBIX BOJ. [lepeuncnute Tpe-
00oBaHUs, IPEIbABISEMbIE K CTOUHBIM BOJaM, TOCTYNAIOUIMM Ha OMOJIOTUYECKYIO OUHUCTKY.

16. JlaiiTe MoJIHYIO XapaKTEPUCTHKY OMOIIEHO30B aKTUBHOTO MJjla U OUOTIIICHKH.

17. HazoBute ocHOBHBIE (haKTOPHI, BIUSIONINE HA CKOPOCTh OMOXHUMHUYECKOTO OKUCIICHUS
OpraHu4eckux BemecTB. [lokaxure, Kak BIUsAET COAepKaHue OMOTEHHBIX 3JIEMEHTOB B CTOYHOU
BOJIe, Ha MpuMepe azoTa U Gocdopa, Ha MpoIiecC OKUCIEHUSI OPraHMUECKOIO BEIIECTBA.

18. Knaccudukanus 6nouiabTpoB MO COOTBETCTBYIOIIMM Mpu3Hakam? OO6iacTu mpak-
TUYECKOTO MPUMEHEHMsI Pa3IMuHBIX THUNOB OMoGuiIbTpoB. Ilokaxkure mpocreimeil cxemoi
YCTPOMCTBO OMOPHMIIBTPA U pACCKaKUTE MPUHLIUI €0 PaOOTHI.

19. TTokaxkuTe MpOCTEUIIIeH CXEMOI YCTPOMCTBO a3pOTEHKA C BTOPHYHBIM OTCTOMHHKOM.
Kak ocymectBisercss nporecc 6MOJIOTHYeCKON OYMCTKU BOJABI B adpOTeHKe? YKaKUTE U Ha3o0-
BUTE TIOTOKHU BEIIECTB HA BXOJIE B @3POTEHK U Ha BBIXO/IE.

20. Kakue cymiecTByIOT THIIBI @9POTEHKOB 0 THAPABINYECKON cxeMe paboThl U Harpys3-
K€ Ha akTUBHBIN mi? [lokakuTe cXeMON HaIpaBiICHHUE JBUKEHHUS CTOYHOW BOJBI MU AKTUBHOIO
WIa JUIsl KaKJI0T0 THIA a3pOTEHKa.

21. Kakue CymecTBYIOT TEXHOJOTHYECKHE CHCTEMBI OMOPEaKTOPOB C aKTUBHBIM HIIOM?
[TpuBenuTe CXEMBI 3TUX CUCTEM.

22. Haz0BUTE OCHOBHBIE TEXHOJOTHYECKHE XaPAKTEPUCTUKHA PaOOTHI adPOTEHKOB C yKa-
3aHMEM €UHUI] UX U3MEPEHHUS.

23. HazoBuTe OCHOBHBIC COOPYKEHUS JIJIsl aHadPOOHOM OYHUCTKU CTOYHBIX BOJ M COpau-
BaHUs 0CaJKOB. J[aliTe UM XapaKTEPUCTHUKY.
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IIpumep TecTOBBIX 3aJaHNH K IK3aMeHY (IPOMEeKYTOYHBINH KOHTPOJIb)
(pa3nena 2 «OCHOBBI MPOMBILVIEHHOH IKOJIOTHH)

Bri6epute ouH U3 4 BapMaHTOB OTBETA:
Ha pucynxke non mudpoit 4 nzodpaxen(a)... 1) COOPHBIN JTOTOK
2) OTBOJIHOM TPYOOTIPOBO/I

I
RS

3) WJI0Bas Tpyoa
4) MOJTYIIOTPY>KEHHAs JOCKa

BriGepute ouH 3 4 BapuaHTOB OTBETA:

1 CKOpbIH puiIbT
Ha pucynke nzo0paxeH... ) PEIH § p
7 2) TOPHU30HTAIBHBIA OTCTOMHHUK
3) CMOJIOOTCTOMHHUK
4) He(TEYJIOBUTEIH

Bri6epute ouH U3 4 BApMaHTOB OTBETA:

Ha pucynke aOPOTEHKH | H3o§pab m¢ppoi... 1) 4
e 2) 1

3) 2

4) 3

Bri6epute oauH U3 4 BApMaHTOB OTBETA:
Ha pucyHnke n300paeHsl. ... 1) CKpyO0epbI
‘ 2) ANIEKTPOPUIBTPHI

3) pYKaBHbIE (GUIBTPHI

4) LIUKJIOHBI

BriGepute oauH 13 4 BapuaHTOB OTBETA!

Ha pucynke non nudpoii 6 HOKaSaH(g)). .. 1)  TpyOa 1Jis BBOAA CHKATOTO
BO3/yXa
o 2)  pykaB
3)  Kkapkac
4)  OyHKep

Bri6epute ouH U3 4 BapMaHTOB OTBETA:

. 1)  30Ha OTCTaMBaHHSA
Ha pucynke non uudpoii 3 mokasas(o)... 2) | ocamounas uac
JI0YHAs 4acTh
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3)  UeHTpaibHas TpyOa

2 yYAaJICHHUE OCaKa

L

4)

Bbl6Cpl/lTC OJUH U3 4 BAPHUAHTOB OTBCTA:
Ha pucynke nox nudpoi 1 mokazan(o)... 1) a’pPOTEHK

Nexogras O4UNEHHOR 2) BTOPUYHBIA OTCTOMHUK

unchan

Boga bogn Boga 3) [IECKOJIOBKA
oo
4) METAHTEHK

Axmubieeil un

(bsabp?mHuD]

WsbemouHoe
R ——._ =
koa-bo akmubhoso uaa

Yactb Onocdepsl, B CyIIECTBEHHOU CTETIEHN MPeo0pa3oBaHHAS YETIOBEKOM ITIOCPEACTBOM U IKC-
TUTyaTaluy Pa3IUYHbIX TEXHUYECKUX 00bEKTOB HA3BIBACTCH. ..

Bri6epute oauH U3 4 BApMaHTOB OTBETA:

1) TeXHOCPepoit
2) Hooc(hepoi
3) maTtochepoit

4) ruapochepoit
B npousBocTBeHHYI0 chepy TexHOChHEphl BXOIMT. . .

BriOepute onuH U3 4 BapuaHTOB OTBETA:!

1) JIEKTPOIHEPIeTUKA
2) JKUJIBIE IOMa
3) obpa3oBaHue

4) BOOPY)KEHHUE
[To IpOUCXO0KIACHUIO OTXOIbI OBIBAIOT. . .

Bri6epute oauH U3 4 BapMaHTOB OTBETA:

1) MPOMBIIIICHHBIMHA U OMOJIOTUYECKUMHU
2) TBEPJIBIMU U KUJKUMU

3) TOPIOYMMHU U HE TOPIOUYUMU

4) BBICOKOOIIaCHBIMU M HETOKCUYHBIMU

ITo cTeneHNM TOKCHYHOCTH OTXOJBI OBIBAIOT. ..

BriGepure ouH 13 4 BapuaHTOB OTBETA:

1) BBICOKOOTIACHBIMHU M MaJIOOIIACHBIMU
2) MIPOMBIIIJIEHHBIMU U OMOJIOTUYECKUMU
3) TBEPABIMU U KUJKUMU

4) TOPIOYMMHU U HE TOPIOUYUMU

COBOKYHHOCTB BCIICCTB, KOJIMYCCTBCHHO U KAYCCTBCHHO 9y KIbIX CCTCCTBCHHBIM 6I/IOI‘eOLIeHO-
3aM Ha3bIBACTCA .... 3arpsA3HCHUCM.

BriGepure ouH U3 4 BapuaHTOB OTBETA:

1) WHTPEUEHTHBIM
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2)
3)
4)

napamMeTpruuecKuM
CTallMANIbHO-ECTPYKIIUOHHBIM

OUOLIEHOTUYECKUM

Bo3saeiicTBus, BEI3BIBAIOIIKE HAPYIICHHS B COCTABE U CTPYKTYPE MONYJIALMMI )KUBBIX OpraHu3-
MOB, Ha3bIBAIOTCHA .... 3arPA3HEHUEM.

1)
2)
3)
4)

BriOepute onuH U3 4 BapuaHTOB OTBETA:!
OHOLIEHOTUYECKUM
napaMeTpUIeCKIM
WHTPEUCHTHBIM

CTalMaIbHO-1ECTPYKIIUOHHBIM

IIpuMepamMu MHIPEIUEHTHOIO 3arpsA3HEHUS SBIIIOTCS. . .

1)
2)
3)
4)

BriOepute onuH U3 4 BapuaHTOB OTBETA:!
OBITOBBIE CTOKHU U SIIOXUMHKAThI
MHTPOAYKIMS U aKKJIMMATU3aLKs BUJIOB
BbIpYOKa JIECOB U 3PO3HsI [T0YB

QJICKTPOMArduTHOC U pauallMOHHOC B03)]€I>'ICTBH6

[Ipumepamu napaMeTpUUECKOT0 3arps3HEHUS SIBIISIFOTCS. ..

1)
2)
3)
4)

Bri6epute ouH U3 4 BApMaHTOB OTBETA:
ANIEKTPOMATrHUTHOE U PaIMallHOHHOE BO3ACHCTBIE
OBITOBBIE CTOKU U SIJIOXUMHUKATBI
UHTPOLYKLHS U aKKJIMMaTU3aLusl BULOB

BLIpY6Ka JICCOB U 3pO3Hsd I10YB

B kauecTBe aicopOEHTOB UCIONB3YeT(-FOT)CA. . .

1)
2)
3)
4)

Bri6epute oauH U3 4 BapMaHTOB OTBETA:
L[EOJIUTBI
BA3KHE Macia
MTOTJIOTUTENbHAS KUAKOCTh

IIECOK

O3OHI/IpOBaHI/Ie U XJIOPUPOBAHUC ABJIAKOTCA ... MCTOAAMU OYHUCTKU CTOYHBIX BOA.

1)
2)
3)
4)

BriOepute onuH U3 4 BapuaHTOB OTBETA:!
XUMHYECKUMH
MEXaHUYECKUMHU
OMOXHUMHYECKUMHU

TEPMHUYCCKUMHA

DKCTpPaKIUs, COPOIUS U JE30/I0PAITUS SBISIIOTCSA ...METOJIAMUA OYMCTKH CTOYHBIX BO/I.

1)
2)
3)
4)

BriGepure ouH 3 4 BapuaHTOB OTBETA:
(U3NKO-XUMHYECKUMHU
MEXaHUYECKUMHU
OMOXMMHUYECKUMHU

TCPMHUYCCKUMHU

B A9POTCHKAX U OKCUTCHKAaX MPOUCXOJMT .... OYUCTKA CTOUYHBIX BO.
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1)
2)
3)
4)

BriOepute onuH U3 4 BapuaHTOB OTBETA:!
OonoxuMuyeckas
(bU3NKO-XUMHYECKas
MeXaHUYeCcKas

TEPMUYECKAs

XUMHUYECKOE 3arpsA3HEHUE - ITO:

1)

2)

3)

4)
5)

BriOepute o1MH U3 5 BapuaHTOB OTBETA:!

YBEJIMYEHUE KOJIMYECTBA XUMHUUECKMX KOMIIOHEHTOB OIPEACIIEHHON CPEibl, a TAKKE
MIPOHUKHOBEHUE (BBEJICHNE) B HEE XUMUUYECKHUX BEILIECTB, HE CBOMCTBEHHBIX €M UIU B
KOHLEHTPALHUX, IPEBBILIAKOIIUX HOPMY

IIOSABJICHHUEC B 6I/IOC(1)CpC PA3JIMIHBIX TOKCUKAHTOB (33p030J'II/I, XHUMHYCCKHUE BCIICCTBA,
TSKEJIBIC METAJJIbI, HICCTULIUABI, TIJIACTMACCHI, ICTCPICHTHI U I[p)

CIIy4alHO€ WJIN CBSI3aHHOE C IEATEIBHOCTBIO YEJI0BEKA IPOHMKHOBEHHE B OKCIUTYaTH-
PYEMBIE SKOCUCTEMBI U TEXHOJIOTHUECKUE YCTPONCTBA YUY XKIBIX UM PACTEHUH, )KUBOT-
HBIX U MUKPOOPTaHU3MOB

npeaHaMCpCHHasA U cnyqaﬁHa;I HUHTPOAYKIUSA, YPE3MEPHAA DKCIIAHCHUS KUBBIX OPraHU3-
MOB

BO3JICUCTBUE HA OKPYKAIOIIYIO CPETY XUMUYECKON ITPOMBIIINIEHHOCTH

[IpuBHECEHME B OKPYXAIOLIYIO CPEy UJIM BOZHUKHOBEHUE B HEM HOBBIX, OOBIYHO HE XapaKTep-
HBIX (PU3UKO-XUMHUYECKUX U OMOJIOTHYECKUX BEILIECTB, ar€HTOB, OKa3bIBAIOIINX BPE/IHbIE BO3-
JEUCTBHsS HA IPUPOIHBIE SIKOCUCTEMBI U YEJIOBEKA, - 3TO:

1)
2)
3)
4)
5)

Bribepute oauH U3 5 BApHAHTOB OTBETA:
CYKIIECCHSI
3arpsi3HEHUE
cUMOH03
ypOaHu3anus

sdTpodupoBaHne

Aspo30iH - 3TO:

1)

2)
3)
4)
5)

Bribepute oauH U3 5 BapMaHTOB OTBETA:

TBEPABIC WX JKUAKUEC YaCTHUILBI, HAXOAAIIHNECCA BO B3BCILICHHOM COCTOSAAHUHA B rasoo0-
pa3HoU cpene

TBEPAbIE WIN KHUJIKHE YaCTHUIIbI, HAXOIAILIUECS BO B3BEIIEHHOM COCTOSIHUM B KUAKOU
cpene

BBICOKOJIETYYHE, XUMUYECKH NHEPTHBIE Y 36MHOM MOBEPXHOCTH BELLIECTBA

ra3pl B HOHU3UPOBAHHOM COCTOSIHUU

CMECH I'a30B, O6CCHC‘-II/IB8.IOIJ_[I/IX KHU3HCACATCIIbHOCTD OPIraHNU3MOB

Hopmarus nomyctumoro copoca (HIAC) - ato:

1)

2)
3)

BriOepute o1MH U3 5 BapUaHTOB OTBETA:!

Macca 3arps3HsIOIIET0 BEIECTBa, BHIOPAChIBAEMOTO OT/AE€IbHBIMU HCTOYHUKAMU 32
€/IMHUILY BPEMEHH, IIPEBbIIIEHIE KOTOPOI MPUBOIUT K HEOJIArONPUATHBIM ITOCIIEACTBU-
SIM B OKpY’Kalolllel cpejie WK ONacHO AJIS 30POBbS YEIOBEKa

MaKCUMaJIbHOC KOJIMYCCTBO BpECAHOI'O BEIICCTBA B oxpymammeﬁ cpeac, NpakKTHICCKU
HC BJIMAIOMICC OTPULATCIIBHO HA )KUBBIC OPraHU3MBbI, B T.4. 1 YCJIOBCKA

ounomacca KaXxa0i TpyHIibl OPpTaHU3MOB, OTHECCHHAA K TOMY UJIK HHOMY MOMCHTY BpC-
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4)
5)

MCHU
OIITUMAJIBHEIHN CI0Cco0 SKCILTyaTanun €CTECTBCHHBIX U NCKYCCTBCHHBIX 9KOCUCTEM

KOJIMYECTBO SHEPTHH, COPACKIBAEMOM € OJJHOTO TPOPHUUECKOTO YPOBHS Ha JPYroi

Ilonsa OpOUICHUA U I1OJIA q)HHLTpaI_II/II/I SABJIIAOTCA METOJaMHU OYHUCTKH CTOYHBIX BO:

1)
2)
3)
4)

Bribepute oauH u3 4 BApUaHTOB OTBETA!
MEXaHUYECKUMHU
XUMHUYECKUMHU
OMOJIOTUYECKUMHU

(bI/ISI/IKO'XI/IMI/ILIeCKI/IMI/I

BI/IOJ'IOI‘I/ILIGCKYIO OYHCTKY CTOYHBIX BOJ B HICKYCCTBCHHBIX YCIIOBUAX IMPOU3BOAAT IIPU IIOMOIIH:

1)
2)
3)
4)

Bribepute oauH u3 4 BapuaHTOB OTBETA!
TI0JIEW OPOILIEHUS
peneTox
OTCTOMHHKOB

A9POTCHKOB

HOCTYHJ'IeHI/Ie Pa3JIMIHBIX SarpHSHHTeHeﬁ B OKPYXAaOLIYyro Cpeay CTPOTro pCrilaMCHTHPOBAHO
3aKOHOAATCIbCTBOM, YCTAaHABJIMBAIOIUM IMOKA3aTCIIN:

1)
2)
3)
4)

Bri6epute ouH U3 4 BApMaHTOB OTBETA:
ITATL, ITPK, TITIIT
IIAK, HAC, I11B
ITPII, ITIKC, IIKK
ITPY, ITAY, ITAO

XHMHYECKasg OYMCTKA CTOYHBIX BOJ O3HAYAET:

1)
2)
3)
4)

Bri6epute oauH U3 4 BapMaHTOB OTBETA:
MCIOJIb30BaHUE PA3JINYHBIX (PUIBTPOB, OTCTOMHUKOB
N00aBJIeHNE PA3JINYHBIX PEAT€HTOB C LIETIbI0 00€3BPEKUBAHUS 3arPA3HEHUI
UCIOJIb30BAHUE AIPOTEHKOB

HCIIOJIH30BaHUE TOJICH OpOIICHUA

OBTpOoUpPOBAHHEM BOJIOEMA HA3BIBACT:

1)
2)

3)
4)

BriOepute onuH U3 4 BapuaHTOB OTBETA:!
3arpsA3HEHUE CUHTETUYECKUMHU MOIOIIUMHU CPEACTBAMU
HaKOIJICHHE OOJIBIIOr0 KOJMYeCTBAa OMOTEHHBIX AJIEMEHTOB, INIABHBIM 00pa30M COeMHE-
Huii a3ota u pocdopa
3arpsi3HEHUE NMPOJYKTaMH HedTenepepaboTKu

HaAKOILJICHHE COJIEeH TSOKEJIBIX METAILIOB

KayecTBa nmuThEBOI BO/IBI (BKYC, LIBET, TPO3PAUYHOCTh U IPYTUE XapaKTEPUCTUKH, ONpeese-
MbI€ HalllUMH OpraHaMH YyBCTB) Ha3bIBAIOT TAKXKe:

1)
2)
3)
4)

BriGepure ouH U3 4 BapuaHTOB OTBETA:
XUMUYECKUMH CBOMCTBAMU BOJBI
OMOXMMHUYECKUMHU CBOHCTBAMHU BOJIbI
(U3MOTOrNYECKUMH CBOMCTBaMHU BOJIbI

OpraHoJICITUICCKUMU CBOMCTBaMH BOJBI
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30Ha BOJOEMA, TJI€ B CBSI3H C MOCTYIJICHUEM 3arpsA3HAIONIMX BEIIECTB HAPYILIAIOTCA €CTECTBEH-
HbIe OMOXUMHUYECKHE MPOIIECCHI U /1€ KOHIICHTPAIUS 3arPS3HSIONINX BEIIECTB [0 CAHUTAPHBIM,
PBIO0X 03 CTBEHHBIM WJIU JIPYTUM IMOKA3aTEesIM, OTBEUAIOIINM JJAHHOMY BHTY BOJIOTIOJIb30Ba-
HHS, IPEBBIIAET YCTAHOBJIECHHBIE HOPMBI HA3bIBAETCA . ...

1)
2)
3)
4)

BriOepute oauH U3 4 BapuaHTOB OTBETA!
30HOM BIIMSHUS
30HOM 3arpsi3HEHUS
CaHUTAPHO-3ALTUTHON 30HOU

30HOI CaHI/ITapHOﬁ 3alllUThI BOAOEMA

YTuim3auuein oTX00B Ha3bIBA€TCs MPOLIECC. . .

1)
2)
3)

4)

BriOepute oauH U3 4 BapuaHTOB OTBETA!
YHUUYTOXKEHHUS OTXOJ/I0B 0€3 HCIIOIh30BAHUS COACPKAIIUXCS B HIX KOMIIOHCHTOB
W3BJICYEHHUS IEHHBIX KOMIIOHEHTOB
pa3MeIleHHs OTXO0/10B Ha TOBEPXHOCTU 3€MIIH

pPasMCIICHUA OTXOA0B B CIICHUAJIbHBIX KOHTeﬁHean Ha OHpGI[CJ'IGHHOfI I‘J'IY6I/IHC OT IIO-
BCPXHOCTHU 3EMJIN

Ancopbepsl — 3T0 anmnaparsl......

1)
2)
3)
4)

Bri6epute oauH U3 4 BapMaHTOB OTBETA:
(U3MKO-XMMHUYECKOW OUMCTKH Ia30B OT ra3000pa3HbIX MTpUMecei
TEPMUYECKON OYMCTKHU I'a30B OT Ta3000pa3HbIX puMecen
MOKpPOH OYUCTKHU I'a30B OT MbUIH

SHGKTpI/I‘IeCKOﬁ OYHCTKH I'a30B OT IIbIJIM 1 TYMaHa

B MbUICOCAIUTCIIbHBIX KaMEpaX YJIaBJIMBAHUEC MBI OCYIIECCTBIIACTCA IO JleﬁCTBHGM

1)
2)
3)
4)

Bribepute oauH U3 4 BapMaHTOB OTBETA:
T€OMAarHUTHBIX CHJI
CWJI MHEPLIUH
INEKTPUIECKUX CUII

CHUJI TAXKCCTHU

TexHomoruueckue MCPOIIPUATHSA, HAIIPABJICHHBLIC HA 3allIUTY aTMOC(I)epHOFO BO31yXa OT 3arpss3-
HCHHA, HA3bIBAKOTCA. ..

1)
2)
3)
4)

BI)I6€pI/IT€ OJIUH U3 4 BAapHUAHTOB OTBCTA:
CO3IaHMEM CAHUTAPHO-3AIUTHBIX 30H
APXUTCKTYPHO-IUNIAHUPOBOYHBIMU MCPONIPUATHAMHA
ra3o-IbUICYJIABJIIMBAHUEM B CIICHHUAJIBHBIX COOPYKCHUAX

30HUPOBAHUEM TCPPUTOPUHU T'OPpOAaA

ABpOTCHKI/I 1 OMOJIOTHYECKHE nNpyAabl OTHOCATCA K COOPYKCHUAM, ITPUMCHSACMbBIM IJIA......

1)
2)
3)
4)

BriOepute onnH U3 4 BapraHTOB OTBETA:!
OMOJIOrMYeCKON OYUCTKHU ra30-IbIJIEBBIX BEIOPOCOB
OMOXMMHYECKON OYMCTKU CTOUYHBIX BOJ
MEXaHNYECKOTO YAAIEHUS IPUMECEN U3 CTOYHBIX BOJ

066333.pa)KI/IBaHI/ISI BOJBI

B Poccun 0CHOBHBIM CIIOCOOOM 06633apa)KI/IBaHI/I}I IMUTHEBOM BOJIBI SIBIISICTCH. ..
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BriOepute onuH U3 4 BapuaHTOB OTBETA:!

1) XJIOPHPOBAHHE

2) o0irydeHue ynpTpaduoaeTOBBIMU JTydaMu
3) MeMOpaHHasi GUIbTpaLus

4) 030HHPOBAHHE

Bonpockl, BBIHOCHMbIE HA ONPOC (TEKYIHMA KOHTPOJIb)
(¢pparmenT k pasaeny 2 «OCHOBBI IPOMBINLIEHHOH IKOJTOTHMN)

Jlabopamopnas padboma — «Komnnekcnaa nepepadomka mpaguibHviX pacmeopos ¢ ymuiu-
3ayuenl YeHHbIX KOMNOHEHM08)»

1. CymHocTs mporecca TpaBieHHs MeTaUIoB. KadecTBeHHBIH COCTaB TPaBUIIBHBIX CTOYHBIX

BO/JI.

Metoapl 00pabOTKH TPaBHIBHBIX CTOYHBIX BOI.

3. CymHocTh 00€3BpeXHUBAaHUS CEPHOKUCIBIX TPAaBWIBHBIX CTOYHBIX BOJ peareHTaMu-

OCaZUTEISIMA (M3BECTKOBOE MOJIOKO, TUAPOKCH]I aMMOHUS, CyIb(QHUI HATPUSA), CTATUH, XH-

MH3M M YCIIOBHS IIPOBEAEHUS Mpoliecca.

OCOOEHHOCTH CTPYKTYPBI U KHHETHKA (hopMUpOBaHUsI TBEPIOi (ha3bl cyab(aTa KaabIusl.

Oco6eHHOCTH BBIJIENIEHUS CyJib(haTa KaJIbLHs U3 pacTBOpPa B OCAJIOK.

MeToap! mpeIoTBpaIIeHus] 00pa30BaHMS THIICOBBIX OTJIOKEHHIA.

CriocoOb! OT/I€7€HNS B3BELIEHHBIX YAaCTHIL OT BOJIBI.

MeToap! TOOYNCTKH CEPHOKHUCIBIX TPABWJIBHBIX CTOYHBIX BOJI OT aHMOHOB M KaTHOHOB Me-

TaJIJIOB.

N

N OA

Jlabopamopnasa paboma — «Heiimpanuzayus cepHOKUCIbIX PACHEOPO8)
1. Xumudeckrue OCHOBBI METOJIa HEUTPATU3alUA CTOYHBIX BOJ M UX OUYMCTKH OT MOHOB Pa3iny-
HBIX METAJIJIOB.
2. lllemodHble peareHTHI, MPUMEHIEMbIC ISl HEHTPATU3aIllii KUCIBIX CTOYHBIX BOJI: YCIIOBHS
MIPUMEHEHHUSI, XUMHU3M Mpolecca.
3. TlpuMeHeHue MPOU3BOACTBCHHBIX OTXOJOB B KaUeCTBE PEareHTOB JUISI HEUTPATU3alUN KHC-
JIBIX CTOYHBIX BO/I.

4. CrnocoObl OT/IeNIeHNsI B3BEIICHHBIX YacTHIL (THIPOKCUJIOB, KApOOHATOB U T.J.) OT BOJBI.
5. XapakTepHCTUKU COCTaBa, CBOWCTBA U (DOPMBI CTPYKTYPHI OCaIKOB THPOKCHI0B METAJIIOB.
6. CrocoObl yBeTHUYEHHSI CKOPOCTH OCAKACHUS B3BEUICHHBIX YAaCTHIl, B TOM YHCJIE THAPOKCH-

JIOB METAJIJIOB.
7. MeTobl HEUTpATU3AIMH IETOUYHBIX CTOYHBIX BOJ.

Coaep:xaHue npe3eHTAIMU U A0KJIA[AA MO0 CUTYAllMOHHOM 3a/1aye (TeKyInil KOHTPOJIb)
(pa3nei 2 «OCHOBBI NPOMBINLICHHOM IKOJIOTHI)

Cumyayuonnas 3a0aua Nel

B r. N B utonie mecsiiie CTOUT COJTHEYHAs, Kapkas B Oe3BeTpeHHas moroga. OTtMevaeTcs
WHBEPCHOHHOE pacIipe/ielieHne TeMiepaTrypsl B atMochepe. OOMEH BO3AYITHBIMU MacCaMH pPe3-
KO CHHYKAETCS M TPOUCXOJIUT HAKOIJIEHHE B MHBEPCHOHHOM CJI0€ aTMOC(ephl TOpoJia BPEAHBIX
npumecel (ra3oB U TBEPAbIX YacTHIl). ECTh ecTecTBEHHbIE Tperpajbl (e TOp U BO3BBIIICHHO-
CTH), KOTOPBIE YCYTYOJISIOT MPOIECC HAKOTUICHHS BPEHBIX BEIIECTB, TaK KaK OHH IMPEMATCTBY-
I0T OTTOKY 3arpsi3HEHHOTO BO3/1yXa (0COOEHHO HAa aBTOTpAcCaX C MHTEHCUBHBIM JBH)KCHHUEM).
OtMeuaeTcst cu3asi IbIMKa (CMOT), CHIDKEHA BUIUMOCTB, y JIIOJIEH TIEpIICHUE B TOpJIe, pa3apa-
JKEHHUE CIIM3HUCTHIX TJa3, Hoca. B mpu3eMHbIX cinosix atMochepsl 00HApyKEeHbI BRICOKHE KOHIICH-
tparun CO — 6,0mr/m® (IIIK — 3,0), NO, — 0,4 mr/v® (IIJIK — 0,04). Knaccest omacuocti: CO —
4, NO; — 2.
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Bonpocuwi:

1. Onpenenute TUI cMOTa.

2. HazoBuTe 3arpsi3HUTENN U UX BIMSIHUE Ha 3JJ0POBHE YEJIOBEKA.

3. Kakue UCTOYHUKH 3arpsA3HEeHUS TPUCYTCTBYIOT?

4. Kakoe B0O3/1€iCTBHE OKa3bIBAE€T CMOT Ha OpPTraHu3M HACEICHUs?

5. Ilepeuncnure rUTHEHUYECKUE MEPONPUSITHSI, HEOOXOAUMBIE O OXpaHe aTMOC(HEpHOTro
BO3/1yXa?

Cumyayuonnas 3a0aua No2

B 0nu3u CBUHIIOBO-IIMHKOBOTO MPEANPUSITUS CEJIbCKOE HACEICHHE OCYIIECTBISET BhINAC
KPYITHOTO ¥ MEJKOTO POraTroro ckora. B pacteHusx mactOuia oOHapy»XeHbI BHICOKHE KOHIICH-
Tpauuu cBuHua (Pb). YcranoBneHo ucromieHue 1mioaopoaus mouBbl. CKIaAUPYIOTCS OTXOIbI
pou3BoJIcTBA. OTMEUEHO pa3pyIICHHEe MECTOOOUTAHMS PACTUTEILHOCTA U YKUBOTHBIX (CHIDKE-
HUE YHCJIa BUJOB PAaCTEHUI M >KMBOTHBIX). Ha cenpbxo3mossix oTMeyeHa HU3Kas ypOsKalHOCTb
3epHOBBIX U KapTodeins. B paguyce 10 kM OT mpeanpusiTisi B TPYHTOBBIX BOJAX (IIaXTHBIE KO-
JIOJIBI) CpeliHsAs KoHLeHTpanus cBuHIa gocturaet 0,06 mr/n. Konuenrpamus Pb B msice :KUBOT-
HBIX JocTUTaeT 2 Mr/kr, moioke — 0,1 mr/kr, xnede — 0,6 mr/kr, kaproderne - mr/kr. Cyrounas
MOTPeOHOCTh HaceJeHUs: MUTheBas Boaa — 2 1, msaco — 0,01 kr, xine6 — 0,03 kr, kapTodenp —
0,02 kr, monoko — 0,8 kr (;1). Jlomyctumasi cyrouHast Harpy3ka Pb Ha opranusm mo pekoMeH1a-
nuu BO3 paBHa 0,43 mr, noruionieHue cBuHIAa B opranuzme — 10%.

Bonpocwi:

1. [lepeuncnure UCTOYHUKHU 3arPA3HEHHS CETbCKOXO03SMCTBEHHBIX TEPPUTOPHIA.

2. YTo OTHOCHUTCSI K aHTPOIIOT€HHBIM 3KocucTeMaM? JlaliTe XapaKTepUCTUKY aHTPOIOTEH-
HOM SKOCUCTEMBI U BIIUSHUE €€ Ha PACTCHHUS, KUBOTHBIX.

3. UTO OTHOCHUTCS K arpO3KOCHUCTEME, JIaTh XaPaKTEPUCTHUKY.

4. OueHure ypoBeHb Harpy3ku Pb, ynenbHbIN Bec mocTymieHUs (C BOAOW W MHILEH) U
CPaBHMTE C JIOIIYCTUMOM CyTOYHOU Harpys3koi (1o pekomenaauusim BO3).

Cumyayuonnas 3aoaua No3

Hacenenue nmoc. N B pernoHe razoKOHAEHCATHOTO MECTOPOXKJIEHUS Jis MUTHEBBIX Ieei
UCIIOJIE3YET TPYHTOBBIE BOJBI (IMIAXTHBIE KOJIOJIIBI, CKBAXHHBI). B pernoHe ObLIN MPOU3BEICHBI
MOJI3EMHBIE SIZICPHBIE B3PBIBHI C IENIbI0 00Pa30BaHUS MOA3EMHBIX MOIOCTEH /IS 3aKaYKU Ta30B U
OTXOJIOB IPOMU3BOJICTBA, YTO MPUBEIIO K CIBHUTY TUIACTOB W M3MEHEHHUIO KauecTBa BOJBI. BIOpO-
cel ra3oBbix cMmeceit (CO, NOy, SOz, H,S) B atMocdepy B mocnencTBuu ocefarT Ha mouBy. 13-
MEHSETCS TaK)Ke KUCJIOTHOCTh IOYBBI, KOTOPAs CIIOCOOCTBYET MUTPAIIUU 3arps3HSIONINX Be-
niecTB (B ToM ymcne metamioB — Pb, Cd, V, Fe) B moazemusie Boasl. CoaepskaHue CBUHIIA B MH-
TheBol Boae — 0,04 mr/n, kagmusg — 0,0002 mr/n, Banagus — 0,15 mr/xa, sxenesa — 1,5 mr/i, xio-
puast — 700 mr/n, cynsdarst — 600 mr/n. Kiaccest onmacuoctu: Pb, Cd — 2; V, Fe — 3; CI, 8042' -
4.

Bonpocuwi:

1. Kakue BuabI 3arpsI3HEHUS BOJIbI TPUCYTCTBYIOT?

2. KakoBbl OCHOBHbIE UCTOUHHMKH 3arPsI3HEHUS?

3. Onpenenure kpatHocThb npesbimenns 111K BemecTs.

4. OnpenenuTe MoKa3aTesb 3arpsS3HEHMs] BOJIBI MO KJIACCaM OMACHOCTH.

5. Kakoe BiMsiHHE MOTYT OKa3aTh Ha 3JI0POBbE HACEIICHUS TTOKA3aTEeIIH 3arpsi3HEHUS BOJIbI?

6. Kakne He06X0IMMO MPOBECTH TUTUEHUYECKUE MEPOTIPUSATHUS?
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Conep:xaHue npe3eHTAIMU U J0KJIA/IA MO Kelc-3aJaHNI0 (TeKyIINi KOHTPOJIb)
«TexHoJsiorn4yeckasi cxemMa 00e3Bpe:KUBAHMSA (MJIM OYUCTKHU) CTOYHBIX BOJ OT CJICAYIOIINX
3arpsA3HeHMii: He()TeNPOAYKTOB; MOHOB TSZKeJIbIX META/UIOB; B3BEeHIEHHBIX YACTHIL; pac-

TBOPEHHBbIX I'230B; OPraHUYeCKUX COeINHEHUID)
(pa3nei 2 «OCHOBBI NPOMBINLICHHOM IKOJIOTHI)

Ha npumepe cymiecTByIOIIEiH CXeMbl OUUCTKH/00E3BPEKUBAHIS CTOYHBIX BOJ (JIOKAIBHBIE
WM TIPOU3BOJICTBEHHBIE OUHCTHBIE COOPYKEHUS) MPEJOCTaBUTh 000CHOBAHHUE MPUMEHSIEMbIX B

CXeMe METOJIOB U anIapaToB/000pyI0BaHusI.
SR AT

.

OrpmyeHHAR
— El NRNY * LX & | BOAL HA CIME
Frenmommo- 10 =
LEMOYHEE H HAZ ocam Hi
X OEC O e ATIiS (—?) OCAg0E OCaTOE B
CTOEM
Ez2 h h
orEEoga s E1
Cloapoe Ha
VTROGE AL 0

Cocmas cxemwl: coopuuk-nakonutenb EQ; Hacocsl H1, H2; anextpokoarymnstop 9K; emkocTi
El, E2, E3; no3upyromue Hacocel HJ[1, H/I2; oTcTOMHMK ¢ TOHKOCIONHHBIMU 351eMeHTamu TO;
GmbTp Mexanudeckoit ounctku @; yzen noounctku MO (¢ momMoImpo HOHHOTO 00MEHa);
¢bunsTp-npecc OII.

B pac4eTHO-TIOSICHUTENILHOW 3aITUCKE JTOJDKHBI OBITh MPE/ICTABICHBI CICAYIONINE Pa3/Ieibl.

Bseoenue. BBenenue N0IDKHO KPaTKO XapaKTEPU30BaTh COBPEMEHHOE COCTOSTHHE BOTIPOCa,
pelaeMoro B KOHTPOJIbHOM paboTe. YKa3bIBaeTCsl akTyalbHOCTb MPOOJIEMBI JUIsi KOHKPETHOTO
MPEANPUSITHS WIIA OTPACIU TPOMBIIUICHHOCTH. O0s3aTeNIbHO HOPMYIUPYETCS Yeib pabomul.

Xapaxkmepucmuka npou3goocmeeHHblx omxo0006. B marepuanax pabOThl JTOJKHBI ObITH
CJIEAYIOIINE CBEICHUS: COCTaB MPOMBIIIJICHHBIX OTXOAOB (COJIEp)KaHHE OCHOBHBIX KOMITOHEH-
TOB, MI/ WU %); XUMUYECKHE, (PU3NKO-XUMHUYECKUE WIN (PU3MKO-MEXaHUUECKUE XapaKTepH-
CTHKH U3BJIEKAaEMbIX KOMIIOHEHTOB, BIUSIONIME HA BEIOOp MeToma ouncTku. HeoOxoaumo npen-
CTaBUTh aHAJIU3 U OLIEHKY BIMSIHUS KOHKPETHOTO BUA 3arPA3HEHUs HA COCTOSIHUE IPUPOHBIX U
TOPOJCKUX IKOCUCTEM (OCOOCHHO Y4YECTh BO3JICHCTBUE HA 3I0POBBE UYETIOBEKA).

Obocnosanue cxembl ouUCmMKU (nepepabomKu) NPOMbIUUIEHHBIX 0MX0006. B naHHOM pa3z-
Jiefie Ha OCHOBE KPaTKOTO PAaCCMOTPEHHs Ka4eCTBEHHOT'O COCTaBa OTXO/I0B, aHAN3a UX (GOopMHu-
pPOBaHUS B MPOM3BOJICTBE, a TAaKXKE€ OCHOBHBIX METO/IOB OUUCTKH U OOE3BPENKHBAHUS OTXOIOB
HEOOXOAMMO TPOBECTH OOOCHOBAHWE OIPEACICHHOTO METOJa M TEXHOJIOTHH MepepadoTKu/
OYUCTKH/ 00€3BPEKMBAHMS MPOMBIIIJICHHBIX OTXOJIOB, a TaK)X€ COOTBETCTBYIOLIETO 3KO0HO3a-
mUATHOTO 000pynoBanus. OleHKa Pa3TUIHBIX METOIOB MEPepadOTKH KOHKPETHBIX MPOMBIIIICH-
HBIX OTXOJI0B IPOU3BOJUTCS C UCIIOIB30BAHUEM MAaTEPUANIOB JACHCTBYIOLIMX TPOU3BOICTB U/HITH
JUTEPAaTypHBIX NaHHBIX. OOOCHOBaHME MOXKET OBITH MPEICTABICHO B BUJE CPAaBHUTEIHHBIX Xa-
PaKTEpUCTUK BHIOPAHHOTO METO/A C JPYTUMH, MOKA30M €ro MPEeUMYIIECTB C TOUKU 3peHHus 3 ¢-
(EeKTUBHOCTH OYUCTKH, JICMICBU3HBI, yI00CTBA IKCILTyaTallK, 0€30MMacCHOCTH TPY/a.

Onucanue mexnonocuueckoli cxemvl. B onmmcaHuy TOMKHBI MOCIIEI0BATEIBHO ONMUCHIBATh-
Csl BCE CTaauM BBHIOPAHHOTO MPOIECCa OYUCTKH, OOE3BPEIKUBAHHS OTXOJOB C 00S3aTEIbHON
CCBUIKOW Ha PUCYHOK, I'/ie IIPeJCTaBIeHa TEXHOJIOruuecKas cxema. [Ipu onucaHuu TEXHOJIOTH-
YEeCKHX Olepaliii HeoOX0AUMO YKa3bIBaTh: HAa3HAUEHHUE ONepanuii; (GU3NKO-XUMHUECKHUE OCHO-
BBl IIPOIIECCA; XapaKTEPUCTUKHU MOTYyYarOIUXCs IPOAYKTOB M OTXOJI0B Ha BCEX CTAaIUsAX OIepa-
1Y, armapaTypHoe 0(pOpMIICHUE OTICPAITHIA.
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3aknroyenue. B 3aKkinoueHUH MPOBOAUTCS 000OIEHHE U aHAINU3 PE3YJIbTATOB BBITOJIHEH-
HOM paboTel. CremyeT yka3aTh Ha SKOJOTHYHOCTh M 3(PQPEKTHBHOCTH NPHMEHEHUS METoJa
OUYHUCTKH WJIU TIepepabOTKH KOHKPETHBIX OTXOJO0B (HallpuMep, CPaBHUBAsE C HOPMATUBHBIMH 3Ha-

YEHUSMH — TEXHUYECKUMHU TpeboBaHusiMU K obopoTtHoi Boze, [TJIK, BAK, ITAB nau HIC).

7.4. CooTBeTCTBHE HIKAJIbI OLIEHOK U YPOBHEi c(hpopMUPOBAHHBIX KOMIIETEHIM A

Yposens chopmu-
POBaHHBIX KOMIIE-
TEHIUH

Ornenka

ITosicHeHus

Bricokuii

«S»
(oTIMYHO)

TeopeTtnueckoe cojaepkaHHe Kypca OCBOEHO IOJI-
HOCTBIO, BCE IMPETyCMOTPEHHbIE MPOrpaMMOi OO0y4YeHHUs
yueOHbI€ 3a/IJaHUS BHIMOJTHEHBI.

OOyuatomuiicss J1€MOHCTPUPYET OTIMYHYIO CIIO-
COOHOCTh OPUEHTHPOBATHCS B OCHOBHBIX METOJIaX U CH-
cTeMax OOeCTeYeHHs WH)KEHEPHOW 3alluThl OKPYKaro-
mieil  cpeapl, OOOCHOBAHHOTO BbIOOpa  M3BECTHBIX
YCTPOMCTB, CUCTEM U DKOJIOTUYECKU OE€30IacHBIX, dHEp-
ro- 1 pecypcocOeperaroniiux TeXHOIOTHid

bazoBriit

«»
(xoporo)

TeopeTnueckoe coaepkaHHe€ Kypca OCBOEHO IOJI-
HOCTBIO, BCE IPETyCMOTPEHHbIE MPOrpaMMoi 00ydeHus
yueOHbIE 3a/laHusl BBIIIOJHEHbl C HE3HAUUTEIbHBIMHU 3a-
MEYaHUSAMH.

OOyuaromumiicsi cmoco6eH B JAOCTaTOYHOU CTENEHU
OpUEHTUPOBATbCS B OCHOBHBIX METOAAX W CHUCTEMAX
o0ecrnieueHns MHKEHEPHO 3aIUThl OKPYKaIOLIEH Cpelsl,
OCYILIECTBJIIT ~ OOOCHOBAHHBIM  BBIOOP  M3BECTHBIX
YCTPOMCTB, CUCTEM U IKOJIOTUYECKU O€30IacHBIX, dHEp-
ro- U pecypcocOeperaromx TeXHOIOI il

IToporossiii

«3»
(ynoBnerBopu-
TEJBHO)

Teoperudeckoe cojaepkaHUe Kypca OCBOCHO 4Ya-
CTHUYHO, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOTPaMMON
00ydeHUs y9eOHBIX 3aJJaHUi BBITOJIHEHO, B HUX UMEIOTCS
OIINOKH.

OOyyaromuiicss MOXXET MOJ PYKOBOJACTBOM OCY-
HIECTBIISATH BHIOOP M3BECTHBIX YCTPOMCTB, CUCTEM U DKO-
Joruuecku Oe30IMacHBIX, YHEPro- MU pecypcocbdeperaro-
IUX TEXHOJIOTUI

Huskuit

«@»
(HeYIOBIIETBO-
PHUTEIBHHO)

Teopernueckoe cojepkaHHE Kypca HE OCBOCHO,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX TPOrPaMMO 00yUIEeHHS
y4eOHBIX 3aJaHui JTUOO HE BBIMTOJHEHBI, TUO0 COAepIKaAT
rpyOble OIIMOKH; TOMOTHUTENbHAS CaMOCTOsITeNIbHAs pa-
0oTa HajJ MaTrepuajoM He TpHUBeia K KakoMy-JIHOO 3Ha-
YUTETFHOMY MOBBIIIEHUIO KAa4eCTBA BBIMOJIHEHUS Yy4eO-
HBIX 3aJJaHUH.

OOyyaromuiicss He 3HAET METO/bI U CUCTEMBI 00ec-
MIEYCHUS MHYKEHEPHOM 3aIUTHI OKPYXKAIOMICH Cpebl

8. MeToauyeckune yKazaHus 1Jisl CAMOCTOATEIbHOM PadoThbl 00y4aroLUXCst

CamocrodarenbHas paboTa crocoOCTBYET 3aKPEMJICHUIO HABBIKOB PAa0OTHI C y4eOHOH M
HAyYHOW JIMTEpaTypOi, OCMBICIIEHUIO U 3aKPEIJICHUIO TEOPETUYECKOT0 MaTepHalia 0 OCHOBHBIM
METOJIaM M TE€XHOJIOTHAM 3aIlUTHl OKPYKAIOUIEH Cpeibl OT TEXHOTEHHOIO BO3/EHCTBUS; OCHOB-
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HbIM ME€XaHHM3MaM IMPEBpAIlEHUs MUKPOOPTaHW3MaMU DPA3JIMYHBIX XHMHUYECKUX COEIMHEHUH,
3aKOHOMEPHOCTSIM Ipoliecca OMOXMMHUYECKOTO OKHUCICHHS] OpPraHMYEeCKHX M HEOPraHMYeCKUX
BELIECTB.

CaMocTosiTenbHast paboTa BBIIIOJIHAETCA BO BHEAYJUTOPHOE (ayTUTOPHOE) BpeMs 10 3a-
JAHUIO M TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HO 0e3 ero HernocpeacTBEHHOTO
yuacTusi (P 4aCTUYHOM HETOCPEICTBEHHOM YYacTUM MPENoJaBaTreisi, OCTaBISIOUIEM BeIy-
IIYIO pOJIb B KOHTPOJIE 332 pabOTON CTY/IEHTOB).

Dopmvl camocmoamenvrou pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIOYAIOT B CEOs:

— 3HAaKOMCTBO C MU3YyYCHHME U CHUCTEMATH3aIMI0 O(QUIIHATBHBIX TOCYIapPCTBEHHBIX JIOKY-
MEHTOB: 3aKOHOB, MTOCTaHOBJICHU, YKa30B, HOPMAaTUBHO-UHCTPYKIIMOHHBIX U CIPABOYHBIX Ma-
TEpUAIOB C HCHOJb30BaHWEM HH(POPMAITMOHHO-TTOUCKOBBIX cucteM «Koncynprant Ilmocy,
«"apanT», riobanpHOM cetn «HTEpHET

— u3ydeHHe y4eOHOH, HAyYHOH U METOIMYECKOM JINTEePaTyphl, MATEPUAIIOB TIEPUOTIMUECKUX
W3/IaHUH C TPUBJICYCHUEM JIEKTPOHHBIX CPEICTB OPUITHATBEHOM, CTATUCTUYECKOM, TIEPUOMYECKON 1
HaY4HOU MH(OpMAITHIH;

— CO3/IaHHE NPE3EHTALMI 1 JOKJIA0B 10 YCIOBHIO KENC-3a/1aHN.

B nponecce u3yuenust nucuruinibl «lIpombliuieHHas 9KoJI0rus» O6akaniaBpaMu HalpaB-
neaus 18.03.02 «DHepro- m pecypcocOeperarmme nporecchl B XUMUYSCKOW TEXHOJIOTHH,
He(DTEeXUMHUH U OMOTEXHOJIOTHNY» OCHOBHBIMU BUOAMU CAMOCMOAMENbHOU pAOOmMbl SIBISIIOTCS

— TOJArOTOBKAa K ayJUTOPHBIM 3aHATUAM (JIEKLMSIM, MPAKTUYECKUM U J1a00paTOPHBIM
3aHITHSIM) U BBINIOJIHEHUE COOTBETCTBYIOIINX 3aJJaHMI;

— camocTosTeNnbHas padoTa Haj OTACIbHBIMH TeMaMU Y4eOHOW TUCIUILIMHBI B COOT-
BETCTBUU C YU€OHO-TEMAaTUUECKUM ILIAHOM;

— TOATOTOBKA JOKJIAIOB M MPE3CHTALNI B paMKax BBITOJHEHHS Keic-3ajaHusl / CUTya-
IIMOHHOM 3a/1a4H,

— BBINOJHEHHE TECTOBBIX 3a/1aHUN;

— TOJrOTOBKA K 3a4YeTy U IK3aMEHY.

CamoCTOSTEIbHOE BBITIOJIHEHUE MECmOosblX 3a0anull TI0 BCEM pasjienaM JUCHUILIHHBI
copmupoBansl B ponze oreHouHbIX cpeacts (POC)

JlaHHBIE TECTHI MOT'YT UCIOJIb30BaThCS:

— OakanaBpaMu MpH MOATOTOBKE K 3a4€Ty U 3K3aMeHY B (hopMe caMONpoOBEpKU 3HAHMIA;

— MpenojaBaTeNIIMU JUIsl IPOBEPKH 3HAHUM B KauecTBE (POPMbI MPOMEKYTOUYHOTO KOH-
TPOJIS HA MPAKTHUECKUX, JJAOOPATOPHBIX U JIEKIIMOHHBIX 3aHATHSAX;

— JUIsl IPOBEPKH OCTaTOYHbBIX 3HAHWH OakajgaBpOB, M3YUMBIIUX JAHHBIA KypC.

TecroBble 3agaHusl pacCUMTaHbl HAa CaMOCTOSITENBbHYIO pPaboTy 0€3 HCIOIb30BaHUS
BCIIOMOTI'aTCJIIbHBIX MAaTCPHATIOB. To ectp IIPpH UX BBINIOJHCHUHN HE CJIICAYCT IMOJb30BATHCA y‘-IC6HOfI n
JIPYTMMH BUJIaMU JIUTEPATyphl.

I[J'[f[ BBITNIOJIHEHHS TECTOBOI'O 3aJiaHuA, IMPCKAC BCEro, CICAYCT BHUMATCIIBHO IPOYUTATH
MIOCTaBIICHHBIN Borpoc. [locie 03HaKOMIIEHUsI C BOIPOCOM CJEAYeT MPHUCTYNATh K TPOYTEHUIO
npeularaeMblx BapuaHToB oTBeTa. HeoOXonuMo MmpouuTaTh BCe BapHaHThI U B KayeCTBE OTBETa
crenyet BeIOpaTh HHAEKC (1IMpoBoe 0003HAUEHHE), COOTBETCTBYIOLIMIA PAaBUIIBHOMY OTBETY.

Ha BeImonHeHue Tecta OTBOAMTCA OrpaHHueHHOE BpeMs. OHO MOXET BapbUpPOBATHCS B
3aBUCUMOCTU OT YPOBHA TCCTUPYEMBIX, CIIOXKHOCTU U oobemMa Tecta. Kak IIpaBHJIO, BPEMA
BBINIOJIHEHHUS TECTOBOTO 3aJ[aHUsI OIpeiesieTcs u3 pacdyera 60 ceKyH/ Ha OJTUH BOIIPOC.

ConeprkaHue TECTOB IO TUCIUIIMHE OPUEHTHPOBAHO Ha MOJTOTOBKY OaKaiaBpoOB IO OC-
HOBHBIM BOIIpOCaM Kypca. YPOBEHb BBITIOJIHEHHUS TECTa MO3BOJISET MPENoJaBaTeisiM CYAUTh O
X0JIe CaMOCTOSITeIIHHON PadOThI 0aKaTaBpOB B MEKCECCHOHHBIN TIEPHOJ M O CTENICHH WX IMOJTO-
TOBKH K 3a4€Ty U IK3aMEHY.

Iloocomoska peghepamos o0 BEIOpAaHHOW TEMATUKE TIPEATOaraeT moadoop HeoOXoaumMo-
ro MaTepualia U ero aHajliu3, ONpeeNIeHHe ero akKTyaJllbHOCTH U JJOCTaTOYHOCTH, (POPMUpPOBaHHE
IUIaHa JOKJIaJia Uik CTPYKTYpbI pedepaTa, TakuM oOpa3oM, YTOObI TeMa Obljia MOJTHOCTBIO pac-
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KpbiTa. M3nmokeHne MaTepualia J0JDKHO OBITh CBSI3HBIM, IOCJIEIOBATEIBLHBIM, JT0KA3aTEIbHBIM.
Crnioco0 u30KeHusl MaTepualia Jjisi BBICTYIUIEHUE J0JKEH HOCUTh KOHCTIEKTHUBHBIM MIIM TE3HC-
HBIN Xapakrep.

Onpoc no meme 1a60pamopHotl (Npakmuueckoii) pabomsl U 3auuma OM4emHnsvlx mamepua-
J106 BKIIIOYAET:

1. TloaroroBka K Bompocam, BBIHOCUMBIM Ha OMPOC [0 TeMaM JIabOpaTopHbIX padoT (TIpaKTu-

YECKUX 3aHATHH);
2. 3HAKOMCTBO C METOOJIOTHEH M METOJMKOM BBIIOJIHEHUS JJaOOPaTOPHOM / MPaKTHYECKON
paboTsr;

3. OOcyxIIeHHe TTOTYYeHHBIX PE3yJIbTaToB;

4. 3amura oTyeTa o padore.

Iloozomoseka 00Kk1a008 u npeseHmayull 8 pamKax 8bINOJIHEHUsT KelC-3a0aHus, CUumyayu-
OHHOU 3a0ayu. JIOKJaj cocTaBisieTcsl MO 33JaHHONW TemaTuke (0OOCHOBaHHE MPHUMEHSEMBIX B
TEXHOJIOTMYECKHUX CXeMaxX HKOOMO3alIUTHBIX METO/OB U allapaToB/COOPYKEHUN ) penoiaraet
no00p HEOOXOAMMOTO MaTepHajla U ero aHallu3, OMpPEeNICHHE ero aKTyallbHOCTH M JOCTaTOY-
HOCTH, (pOpMHUpPOBAHUE TUTAHA JOKJIAJa WU CTPYKTYPHI BBICTYIUICHHS, TAKUM 00pazoM, YTOOBI
TeMa ObLIa IOJTHOCTBIO pacKphITa. M3mokeHne mMarepuana J0JDKHO OBITh CBS3HBIM, MOCIEI0BA-
TeNbHBIM, JoKa3aTenbHbIM. CIOCO0 M3II0KEHUS MaTepuaia JiIsl BBICTYIUICHHS JTOJKEH HOCHUTH
KOHCIIEKTUBHBIN WK Te3uCHBIN XapakTep. [loarorosnennas B PowerPoint npe3eHTanus A0KHA
WLTIOCTPUPOBATH JIOKJIAA U ObITh YAOOHOM /IS BOCIIPUSITUS

9. Ilepevyenb NHGPOPMANMOHHBIX TEXHOJIOTHIi, HCI0JIb3YyeMbIX
NPH OCYLEeCTBJIEHUH 00pPa30BaTeJIbHOI0 NIpoLecca no AUCHHUIINHE

Jlisi yCHenrHoro OBNaICHUSI TUCIUILIMHON HCIOIB3YIOTCS CIeAYIOIe WHPOPMAIHOH-
HbI€ TEXHOJIOIMU O0yUYEHHUS:

* TpU TPOBEACHUM JICKIUI HCIONB3YIOTCA IPE3ECHTAMU Marepuaja B IpOrpaMMme
Microsoft Office (PowerPoint), Bbixonq Ha mpodeccHoHambHbIE CaWThI, HCIOIb30BAHUEC
BUIEOMATEPHAJTIOB PA3TUNYHBIX HHTEPHET-PECYPCOB.

* Jj1a0opaTopHble 3aHATUA MO JUCLUIUIMHE TNPOBOAATCA B  CIELHATU3UPOBAHHON
yueOHO! ayIuTOpuH;

* B Cllyyae JIUCTAaHLMOHHOTO M3Y4YEHHUs IUCLUUIUIMHBI U CaMOCTOSTENILHOW paloThI
ucnons3yercs IMOC (MOODLE).

JIaGopaTopHble 3aHATHUS 10 JAUCHUIUIMHE MPOBOJIATCS C UCIOJIb30BAHUE PA3IMYHOIO Ja-
O6opatopHoro obopynoBanusi. Ha 3aHsTir 00ydaromuiicss 3HaKOMUTCS ¢ QU3UKO-XUMHUIECKUMU
METOaMHU aHaIu3a OOBEKTOB OKPYXKAIOIIEH Cpellbl, TEXHOJIOTHUYECKUMHI METOJaMHU, HCIIONIb3ye-
MBIX MpPHU OOE3BPEKUBAHUM/OUYHCTKE MPOMBIIUICHHBIX CTOYHBIX BOJ, YYUTCS T'OTOBUThH CTaH-
JApTHBIE PACTBOPHI, CTPOUTH KaTHOPOBOUHBIC TPAPHKH U T.II.

B mpomecce u3ydeHUs JAUCUUIUIMHBI Y4YeOHBIMHU LENISAMHU SIBJISIOTCS MEPBHYHOE
BOCHIpUATHE Yy4eOHONW UH(POpMalMd O TEOPETUYECKHMX OCHOBAX M MPUHLHUIAX paboOThl ¢
JIOKYMEHTaMH (KapThl, IUIaHBI, CXEMBI, PETJIAMEHTHI), €€ YCBOCHHE, 3allOMHHAHHE, a TaKKe
CTPYKTYpPUPOBAaHWE TIONYYCHHBIX 3HAHWH W  pa3BUTHE WHTEIUICKTYyalbHBIX  YMEHHIA,
OPUEHTHPOBAHHBIX Ha CHOCOOBI JESITENbHOCTH DPENpOAYKTHBHOrO Xapakrepa. llocpenctBom
UCTIOJIB30BaHUS ATHX WHTEIUICKTYaJbHBIX YMEHUH JOCTHTAIOTCS y3HaBaHUE paHee YCBOSHHOTO
MaTepHaja B HOBBIX CUTYAIUsIX, IPUMEHEHUE aOCTPAKTHOTO 3HAHUS B KOHKPETHBIX CUTYaIUSX.

JInist MOCTHIKEHUS ITUX TeNIel MCIONB3YIOTCS B OCHOBHOM TPAHIIMOHHBIE WH(POPMATHB-
HO-Pa3BHBAIOIIME TEXHOJIOTUU OOYYEHHUS C YUYETOM DPA3JIMYHOTO COUETaHHs MACCUBHBIX (opM
(JIeKIus, MpaKTUYeCKOe 3aHiATHE, TAOOPaTOPHOE 3aHATHE, KOHCYIhTAINS, CAMOCTOSITEIbHAS Pa-
00Ta) U PENpOIYKTUBHBIX METOJOB OOyueHHs (IIOBECTBOBATEIbHOE M3JIOKEHHE Y4eOHOH WH-
dopmanuu, 0OBICHUTETHHO-MILTFOCTPATUBHOE M3JIOKEHHE) M JTa0OpaTOPHO-TIPAKTUIECKAX Me-
TOJIOB 00y4eHHs (BBITIOIIHEHHE KeliC-3a1aHuid, pacueT IKOOHO3aIMUTHOTO 000PYIOBAHUS).
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VYHuBepcuter obecredeH HEOOXOAMMBIM KOMILIEKTOM JIMIIEH3MOHHOTO MPOTPaMMHOTO
obecrnievyeHus:

® CeMeHCTBO KOMMEPUECKUX ONEpaIlMOHHBIX chcTeM ceMeiicTBa Microsoft Windows;

e oducHbBIN nakeT npuioxenuit Microsoft Office;

e IporpaMMHas CUCTeMa Ui OOHApPY)KEHHsI TEKCTOBBIX 3aMMCTBOBAHHI B YUEOHBIX W
Hay4HBIX paboTax «AHTUIIIaruat.BY3».

10. Onucanue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIMMOI /IJIs1 OCYLIECTBJICHUS
00pa3oBaTeILHOIO NMpoIecca Mo AUCHHUILINHE

Peanu3arust yaeOHOTO mporiecca OCyMECTBISIETCS B CIICIUANIBHBIX YUECOHBIX ayTUTOPHUSIX
YHHUBEpPCUTETA ISl MPOBEACHUS 3aHATUN JIEKIIMOHHOTO THUIIA, IPAKTHUECKUX U JaOOPaTOPHBIX
3aHSATUHN, TPYNIOBBIX U UHJMBUAYAIbHBIX KOHCYJIbTAIUM, TEKYIIETO KOHTPOJS U MPOMEXYTOY-
HOM arrecranuu. Bee ayautopun yKOMIUIEKTOBAHbI CHIEIUAIM3UPOBAHHON MEOENIbIO U TeXHHUYe-
CKUMH CpeJCTBaMU OOYYCHHMS, CIIYXKAIlUMH JIJIs MPEJCTaBICHUS ydeOHOW HMH(pOpMAIUu 00JIb-
ot ayauropuu. [Ipu HeoOXoAUMOCTH 00yUaIOLIUMCS MPEAaraloTcs Habopbl J1EMOHCTPAIMOH-
HOTO O0OpYyIOBaHMS M Y4eOHO-HATJISITHBIX IMOCOOWH, 00ECIeUnBaIONUE TEMATHYSCKUE WILTIO-
CTpAlIUU.

CamocrosiTenbHas paboTa 00yJaroUIUXCsl BBIMOTHSACTCS B CIICIIMAIM3UPOBAHHOM ayIUTO-
pum, KoTopas 00opyaoBaHa y4eOHOIl MeOenbl0, KOMIBIOTEPHON TEXHUKOW C BO3MOXXHOCTHIO
MOJKIIIOUeHUs K ceTn «HTepHEeT» U 00ecIedeHHEeM JI0CTYIa B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-
oOpa3zoBatenbuyto cpeny YIJITY.

Ectp momemienne Ui XpaHeHHUs] ¥ TPO(PHUIAKTHYECKOTO 00CTYKMBaHUs y4eOHOTO 000-
PYJIOBaHMS.

TpeOoBaHusi K ayIUTOPUIM

HanmenoBanue CIICIMUATIbHBIX

N " OCHAaIIEHHOCTH CIIEIIHAIbHBIX ITOMEIEHUI
IMOMEIIEHNHA ¥ TIOMEIEHUH IS

CaMOCTOSTEIIbHOMN pa6OTH

n HOMGH.ICHI/Iﬁ JUIA CaMOCTOSTEIIFHOMN pa6OTBI

ITomenienue nis IEKIUOHHBIX U
MIPaKTUYECKUX 3aHATUH, TPYNIIOBBIX
Y UHIUBUYAJIBHBIX KOHCYJIbTALlAMN,
TEKYIEH U IPOMEKYTOUHOH aTTe-
CTalluH.

Cronmel W CTynbs; pabodee MECTO, OCHAIIEHO
KOMITBIOTEPOM C BBIXOJIOM B ceTh WHTepHeT u
AJNIEKTPOHHYI0  WH(OpMAIMOHHYIO  00pa3oBa-
TEIbHYIO Cpelly, a TaKXe: JKpaH, MPOEKTOp,
MapKepHasi JI0CKa, 2 cTejulaka JJisi KHUT, CTeH]I
OXpaHbl TPy/la U TEXHUKHU OE30MacCHOCTH.

[Tomermenue asst 1abopaTOPHBIX 3a-
HATUU

VYyeOnas nadoparopus (JIabopaTopusi mpOMBIILI-
JICHHOM 5KOJIOTUM) Ul MPOBEACHUS J1abopaTop-
HBIX 3aHATHH, OCHAIIEHHAs JIAOOPaTOPHBIMHU
CTOJIAMU M CTYJbSIMHU, CIEAYIOIIUM 000pyaoBa-
HueM: noHomepsl pH-Okcnepr — 3 mrT., crek-
tpopotomerp I13-5300B, dorokonopumerp
K®K-2, Becsl aHaIuTHYECKHE — 2 INT., CTCH/I-
BCTPSXUBATENb, CYIIMIbHBIN mKad, neHTpudyra
nabopaTopHasi, 1ab0opaTOpHBIE TTPUCTABHBIE CTO-
Jb1 — 2 MIT., BBITSDKHBIE MIKa(bl — 2 MIT.

TToMemmeHust mj1g caMOCTOSITEILHOU
paboTHI

Cromnbl, cTymnbs, 9KpaH, mpoekrop. Paboune me-
CTa CTYACHTOB, OCHAILEHbl KOMIIBIOTEPAMHU C
BBIXOJIOM B ceThb VIHTEpHET M 3IEKTPOHHYIO HH-
dbopMaImoHHyI0 00pa30BaTENbHYIO CPEay.

[Tomenienne st XpaHEHHsI U TIPO-
(bUITaKTHYECKOTO 00CTYKUBAHUS
yueOHOro 000pyAOBAHHUS

Pacxomnple Matepuanbl st peMOHTa M 00CTy-
JKUBaHUS TEXHUKU. MecTa i1 XpaHeHus: 060py-
JIOBAHUS
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