MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA30OBAHMS POCCUMCKOM ®EIEPALINA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICIHIEI'O ObPA3OBAHIA
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1. INIEPEYEHb IINTIAHUPYEMbBIX  PE3YJBTATOB OBYYEHHUA 11O
AACHUIIIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJIbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Buj 1esiTeJIbHOCTH BBIYCKHHKA

JlucunianHa ~— OXBAaThIBa€T  KPYr  BONPOCOB,  OTHOCAIIMXCS K  IPOU3BOJICTBEHHO-
TCXHOJIOTUYCCKOMY BUOY HpO(I)eCCHOHaHBHOfI ACATCIIBHOCTH BBIITYCKHUKA B COOTBCTCTBHU C KOM-
NEeTEHIMUSAMH U BHJIAMH JEATEIbHOCTH, YKa3aHHBIMH B y4eOHOM IUIaHE.

Meab AMCIUATIMHBI

M3ydeHue pa3muyuHBIX AacCIEKTOB B3aMMOOTHOIICHHH MEXIy YeJIOBCUECKHMM OOIIECTBOM M
npupool, (GpopMUpOBaHHE yMEHHUS HMCCIEI0BATh MEXAaHU3Mbl AHTPOIIOTCHHBIX BO3JCHCTBHHA Ha
OKPYXXAIOLIYIO Cpey, N3y4eHHE MHKCHEPHBIX METO/I0OB 3aIIUTHI OKPYKAIOWIEH CPEbl OT 3arpsi3He-
HUA.

3amauu TMCHMIIHHBI

®opmupoBaHue y 00ydaromuxcs o0menpohecCHOHATbHBIX MPEACTABICHUN O CUCTEME KOJIO-
TMYECKOT0 HOpMHUpoBaHus B PD, 0 BO31eCTBIM MPOMBIIIIICHHBIX IPOU3BOICTB HA OKPYKAIOIIYIO
cpeny, 0 TEXHUYECKUX CPEJICTBAX 3aIUTHI OKPYKAIOIIEH cpe/ibl, 00 IKOJIOTHYECKUX OCHOBAaX paIu-
OHAJIBHOTO BEJCHUS IMPOMBICIA XMBOTHBIX W MCIHOJB30BAHMS 3EMEJbHBIX M JIECHBIX PECYpPCOB;

(dbopMupOBaHUE YMEHUS pa3padaThiBaTh PEKOMEHIAIMU I10 OXPAHE OKPYKAIOIICH CPEIbI.

HBIX MW BBIXOJHBIX
IIOTOKOB OJI TCX-

Koa Conepxanue IlepeyeHb mIaHMpPyeMbIX Pe3yJbTATOB
KOMIIETeHIINH KOMIIeTeHIHi o0y4yeHHs 1O JUCIHHUILIMHE
1 2 3
OK-7 CIIOCOOHOCTD K | 3HATH:
CaMOOPTraHU3alMK | — METO/IbI TOMCKA HAYYHOU HH(OpMaInu;
u camoo0OpasoBa- YMeTh:
HHUIO — pauMOHAJIBHO OPraHU30BaTh HPOLIECC BBINOJHEHUS IIOCTaB-
JICHHBIX 3aJa4 B X0J€ U3Y4YECHUS JUCUUILINHEL,
BJIAIETh:
— HaBBIKAMHU CaMOCTOSITEIIBHOTO MPUOOPETCHHSI 3HAHUIA;
[1K-6 CIIOCOOHOCTD 3HATD:
OCYHICCTBIIATD — OCHOBBI 3KOJIOTHYECKOT0 HOPMUPOBAHMUSI,
MOHHUTOPHUHI U | —0COOCHHOCTH BJIMSIHUSI PA3IUYHBIX BUJIOB XO3SHCTBEHHOU
KOHTPOJb  BXO[I- | nesATeIbHOCTH Ha OKPYKAIOIIYIO CPENy;

— CIOCOOBl CHIDKEHMSI HETaTUBHOTO BO3ICHCTBUS MPOMBIIII-
JIEHHBIX MPOU3BO/ICTB HA OKPYKAIOILLYIO CPELY;

HOJIOTHICCKUX — cnenuduKy BO3JEHCTBHUI 3arpA3HSIONIMX BEIIECTB HA 3710~
Hporeccon Ha | poBbe uenoBeka,;
HPOU3BOACTBAX, | _ sxonormyeckde OCHOBBI PAIMOHAILHOTO HCIIOJIb30BAHUS

KOHTpPOJb U 0bec-
nedyeHue 3pdexk-
TUBHOCTHU HCIIOJIb-
30BaHMs MallooT-
XOOHBIX TEXHOJIO-
TMid B TIPOU3BOJI-

3€MEJIbHBIX U JIECHBIX PECYPCOB U PECYPCOB KUBOTHOTO MHUPA;
yMeTh:

— HCCJIEI0BaTh MEXAHU3Mbl aHTPOIIOTEHHBIX BO3JICHCTBHI Ha
OKPY>KalOIYIO Cpeny;

— OIIEHHUBATh JKOJIOTHUECKHUE MOCIIEACTBUS BO3JACHCTBUS XO-
35CTBEHHOM JEATEIIbHOCTH Ha OKPYKAIOIIYIO CPELY;

CTBC, IPUMCHATH
pecypcoc6epera— - O6OCHOBB£B3TB BBI60p“ TEXHUYCCKHUX CPCIACTB 3alluThI
e Texoo- | OXPYKAMMEH Cpelte ¢ yuérom cnefmq)mcn NIPOM3BOJICTBA HA
— OpCANPUATUAX PAZIINYHBIX OTpaCICn HpOMI)IIHJ'IeHHOCTI/I;
— paspabaTbiBaTh PEKOMCHIAIMH IO OXPAaHE OKPYKAIOIIEH
cpensl;
BJIA/IETh:

— HaBBIKAMU aHaJIMW3a U OLICHKHU M3MEHEHHU COCTOSHUSI KOM-
TIOHEHTOB OKPYXKAIOLIEH Cpellbl B pe3yJIbTaTe aHTPOIOTEHHO-
I'0 BO3JIEHUCTBHUSI.




2. MECTO JUCHOMIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHON
ITPOI'PAMMBbI

Jucuunmuua b1.B./IB.07.01 [IpuknagHast 5KOJI0THS OTHOCUTCS K 3JIEKTUBHBIM JIUCIIUILIH-
HaM.

Jucuummuaa [TpukinagHas 3xonorus 0a3upyercss Ha 3HAHUAX, TOJYYCHHBIX MPU W3YYCHUU
yueOHbIX AucuuIuine: CoBpeMeHHbIE IKOJIOTHYecKre IpodsieMbl, OCHOBBI IPUPOIOTOIB30BAHUS.

OcHOBBIBasICh Ha U3YYECHHUH JAHHBIX JUCHUIUINH, Aucuuiuinaa [Ipuknananas 3Koy1orus npei-
CTaBJISIET OCHOBY JUIsl U3y4deHus nucuuiuinH: OxpaHa okpyskaromieit cpeabl, OreHka Bo3AeHCTBUS
Ha OKPYXAIOIIYI0 cpeny, DKOJOTMUECKU MOHUTOPUHT, HOopMUpOBaHHE U CHUXKEHUE 3arpsi3HEHUS
OKpyXarolien cpenbl, TeopeTrueckre OCHOBBI U TEXHOJOTHMH OYHCTKH CTOYHBIX Boj, Teopernye-
CKHE OCHOBBI H TEXHOJIOTHH OYUCTKH Ta30BBIX BEIOPOCOB, DKOJIOTH3AIUS TEXHOJIOTHI U 0€30TX0-
HOE MTPOU3BOJICTBO.

Takoe cucTeMHOE MEKIUCIUIUIMHAPHOE U3YUCHUE HAMPABICHO Ha JIOCTIKEHUE Tpedyemo-
ro ®I'OC ypoBHS OATOTOBKY 10 KBaJM(HUKAIIMK OakaaaBp.

3. PACIIPEJEJIEHUE OFBEMA JTUCHUIIJIMHBI

3.1. Pacnpenesienne o0beMa TUCHMILIMHBI 10 popMaM 00ydeHUst

Tpyooemkocmb OucyunIuHbl 6 Hacax
Kypcosasn
= § 3 paooma Buo
X S o . S (npoexm), npome-
Dopma L = 3 3 S KOH- srcymou-
00yueHnus S 5 = S § mponvHasn Houl am-
Q > S
§~ S & < § 2 ; 3 S s paboma, mecmayuu
o | S S S S [§§ E8 S § | pegepam,
S| S| 8|2 §|sg| &% | 3¢ | erp
= o Q = SENISEY S O
1 2 3 4 5 6 7 8 9 10 11
Ounas 3 5 180 | 51 17 - 34 102 KP 9K3aMeH
3aounasn - - - - - - - - - -
3aouHas (ycKo- i i ) ) i ) i ) ) i
pEeHHOE 00y4eHwe)
O4Ho-3209HAas - - - - - - - - - -

3.2. Pacnipenesienne 00beMa TUCHMIIMHBI 0 BUAAM YYeOHBIX 3aHATHH U TPYI10€MKOCTH

6 m.u. 6 UH- Pacnpeoenenue
mepakmug- no cemecmpanm,
Tpyoo- HOIl, aKMug- uac
Buo yueonwvix 3anamuii emMKocmb HOIl, UHHO8A-
(uac.) UUOHHOIUL
5
¢opmax,
(uac.)
1 2 3 4
|. KontakTHas padoTa o0y4aromuxcs 51 30 51
¢ nmpenoaaBaresieM (Bcero)
Jlexrum (JIk) 17 12 17
[Ipaktuueckue 3anarus (113) 34 18 34
Kypcosas padota + - +
I'pynmoBbie (MHIMBHyAIbHbIC) KOHCYJIbTAIIHN + - +
I1.CamocTosiTesqibHas1 padoTa odyuaromuxcs (CP) 102 - 102
[ToaroroBka K MpakTUYECKUM 3aHITHSIM 32 - 32
IMoaroToBka K 5K3aMeHy B TEUCHHE CEMeCTpa 35 - 35
BrImonHeHne KypcoBoii paboTh 35 - 35




I11. IIpomeskyTOUHAasI aTTEeCTAMSA DK3aMECH 27 - 27
OO0mas TpyI0eMKOCTh JUCITUTUINHEI . ...... dYac. 180 - 180
3a4. efl. 5 - 5

4. COAEP) KAHUE JUCHUIIJINHbI

4.1. PacnipeesieHue pa3/iesioB JMCUMILIHHBI IO BHAaM YU4eOHBIX 3aHATHH

- 11t 04HOM GopMBI 00yYeHUs:

Buowt yuebnuvix 3anamuii, 6xaiouan
camocmoamenvHylo pabomy ooy-
Yarwuxca u mpyooemKocms,
Ne pa3- Haumenosanue (uac.)
Tpyooemxocmo,
denau paszoena u (uac.) yueodHvle 3aHaAmuA camocmo-
membl mema OUCHUNIUHBL ’ npakmu- | AmMeabHaA
uyeckue paboma
JleKyuu
3anamusn | o00yuaio-
wuxcs
1 2 3 4 5 6
1. HopmupoBaHue KadecTBa OKpYiKa- 12 5 5 8
01Ieil cpebl
2. Bo3neiicTBue pa3jiM4yHBIX OTpacei
NPOMBIILIEHHOCTH Ha OKpPY:Kalo- 30 4 6 20
L1y10 cpeny
3. HNuxeHepHble pelIeHUS IKOJIOTHYe-
50 ) 16 29
CKHUX MpoodJeM
4. 3arpsi3HeHUe OKpPY:KaloLei cpeabl U 29 2 2 18
310POBHLE YeJI0BEKA
5. JKOJIOTHYECKHEe OCHOBBI PalHoO-
HAJBHOT0 BEACHHUSI NMPOMBICJIA KU- 39 4 8 27
BOTHBIX U HMCIOJI30BAaHHA 3eMelb-
HBIX U JECHBIX pecypcoB
HUTOI'O 153 17 34 102
4.2. CopeprxaHue JMCOHUILIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3/fesaM U TeMaM
Buo
3aHAmMUA 6
No UHmMepaKmue-
Haumenosanue -
pasoena N HOUl, aKmue-
paszdena u memol Cooeporcanue 1eKYUOHHBIX 3AHAMUTE .
u memuwl HOIl, UHHOG6A-
OUCHUUNIUHDL .
UUOHHOUL hop-
Max,
(uac.)
1 2 3 4
1. HopmupoBanne | [Ipenmer nmpukiagHoil SKOJOTHU. AHTPOIIOT€HHBIE BO3JIEH-

KayecTBa OKpY-
JKauel cpeabl

crBusg Ha Omocdepy. Knaccubuxanms 3arpssHeHUR OKpy-
JKaIoLEN CpeJibl.

Cucrema skosornyeckoro HopmupoBanus B PD. Canutap-
HO-TUTMEHUYECKOE M HKOJIOTHYECKOe HOPMHpOBaHHE. Me-
TOJIOJIOTUYECKHE OCHOBBI TMTHMEHHYECKOTO HOPMHPOBAHUS
atMocepHbIX 3arpsizHeHud. CaHWTapHO-TUTMEHHYECKHUE
HOPMAaTHBBI KadecTBa BO3IYIIHOW Cpensl. | MrmeHndeckoe
HOPMHPOBAaHUE COJAEPKAHMSI XMMHUYECKHX BEIIECTB B BOJI-
HOM cpene. CaHUTapHO-TMTMEHMUYECKHE HOPMATHUBBI Kade-
CTBa BOJHBIX pecypcoB. [ HWrueHHuUecKoe HOPMHPOBaHUE
coJlep’KaHusl XMMHUYECKHX BemecTB B mouBe. CaHHWTapHO-

JIeKIUA-0ecena
(2 vaca)




TUTUCHUYECKUH HOPMATHB KadecTBa MOYBBL. HopMaTHBEI
JIOTTYCTHUMOTO BO3/ICHCTBUS HA OKPYXKAMOIIYIO CPEIy: HOP-
matussl [1JIB, BCB, H/IC, BCC; nuMmutupoBanue oopa3o-
BaHMS OTXOJIOB, U3BATHS OMopecypcoB U aAp. OOmme mpuH-
LUITBI HA3HAYCHUSL.

Bo3zneiicTrBue
Pa3JIMYHBIX OT-
pacJieii nmpo-
MBIILIEHHOCTH
HA OKPYIKal0-
L1YyI0 cpeay

Bo3znelicTBie pa3iauuHBIX OTpacieil MPOMBIIIICHHOCTH Ha
KOMIIOHEHTBI ~ OKPY’KAloIel Ccpelbl:  TeIUIOdHEepreTHKa,
[BETHAs METAJUTypTHUsl, YE€PHAS METAILTYPrus, IIEJLTIONI03HO-
OyMakHass TPOMBIIUICHHOCTh, He(Tea00bIBaAIOIIAs TIPO-
MBIIILJICHHOCTh, TOPHOAOOBIBAIOIIAS POMBIIILJICHHOCTb.

HNnxenepHbie
pelieHns KO-
JIOTHYEeCKHUX
npooaemM

OCHOBHBIE XUMHUECKUE IPUMECH, 3arpsAa3HAIOLIIe aTMocde-
py. XapakTepuCTUKU 3arpsA3HEHHsS aTMOC(HEPHOTO BO3AyXa.
Kiraccudukanmuyn MpoMBIMTUICHHBIX BBIOPOCOB. 3amura at-
Moc(epbl OT MPOMBIIIJIEHHBIX BHIOPOCOB: MH)KEHEPHBIE Me-
pOIIPUATHS, HANpaBlICHHbIE HA CHU)KEHHUE MOIIHOCTHU BBI-
OpOCOB; METOIBbl OYUCTKH IPOMBIIIJICHHBIX BBIOPOCOB OT
IIBIJIM ¥ OT TOKCHUYHBIX I'a30BBIX MpuMecei. OpraHusannoH-
HBIE MEPONPHSITUS MO PAalMOHAIBHOMY pa3MEIICHHIO HC-
TOYHUKOB 3arpﬂ3HeHI/H71, MIO3BOJIKOIIHUE CHU3UTH CTCIICHDb
pacnpoCTpaHEeHUs 3arpsI3HSIOLINX BELECTB.
AHTpONIOreHHBIE BO3JCHCTBUS Ha ruapochepy. Buasl 3a-
Fpi[?;HCHI/II\/'I IMPUPOAHBIX BOJ U BbI3bIBACMbBIC UMW U3MCHCHUA
KadecTBa BOABL. DBTpodukanus BomoEMOB. OCHOBHBIE 3a-
rpsi3aATENN THIpocdepsl. [lokazaTtenn kadectBa Boasl. Me-
TOJBI 3AIIUTHI THAPOCPEPHl OT 3arpsa3HCHUS: CO3/aHKe 3a-
MKHYTBIX BOJIOOOOPOTHBIX CHCTEM; METOJbl OUYUCTKH CTOY-
HBIX BOA (MexaHW4eckue, (PU3MKO-XMMUYECKUE, XMMHUYe-
ckue, Oouonornueckue). ObecnieueHne palMoOHaILHOTO HC-
I10JIB30BaHW BOJbI HAa TPEAIIPUATHUAX.

JIeKIusA-0ecena
(4 gaca)

3arpsizHeHue
OKpYyKawuei
cpeabl M 310po-
Bbe YeJ0BeKa

@DaxTOpHI, BIUSIONME HA 30POBbBE U MPOJOIHKHTEIHHOCTh
JKU3HU 4eNoBeKa. BimsHue 3arps3HeHus aTMochepHOTo
BO3yXa Ha 3a00JeBaeMOCTh HaceleHus. Bo3moxHble
HapyIIeHUs 37I0POBbS YEIOBEKa, BHI3BIBAEMbBIE 3arpsi3HEHH-
€M OKpYXKaloIllel cpenbl MPEANPUATHSIMH Pa3IMYHBIX OT-
paciieil MpOMBIIUIEHHOCTH.

MHrpaum{ 3KOTOKCHUKAHTOB 110 IMUIICBLIM LCIISIM W HAKOII-
JIeHWe X B OMOMAacce pacTeHHWU W JKUBOTHBIX;, HETaTHBHOE
BO3/IEIICTBHE Ha 37I0POBbE YETIOBEKA.

KadecTBo mUTHEBOM BOJBI M 3JJO0POBLE HACECIICHHUS.

JeKuusg-oecena
(2 gaca)

IKoJIOTHUECKHE
OCHOBBI PaImo-
HAJLHOIO BeJe-
HHUSI TPOMBbICTA
JKHUBOTHBIX H
HMCIO0JIL30BaAHUS
3eMeJIbHBIX "
JIECHBIX pecyp-
COB

XUMHYECKOe 3arpsi3HEHHE TOYBEHHOI'O MOKPOBAa TOKCHKAaH-
TaMHM IIPOMBIIIJICHHOTO IPOUCXOXICHUS: MCTOYHMKH, II0-
cnenctus. Jlerpanamus 3eMenb (IeryMuuKaiis U CHIKe-
HUE MJI0J0POANS, PO3Usl TI0UB, BTOPUYHOE 3aCOJICHHUE MTOYB,
OIlyCTHIHMBaHME 3€MEJIb). 3arpsi3HEeHUE MOYB ECTUIUAAMU.
Ilytu coxpaHeHHs] NMPOAYKTHBHBIX IIOYB: IOYBO3AIINUTHbIE
METO/BI 00pabOTKH, arpOTEXHUYECKUE TIPOTUBOIPO3IUOHHEIE
MEpPONPHATHS, TTOYBO3ALIUTHBIE CEBOOOOPOTHI, JIECOMEIHO-
paTUBHBIE MEPONPUSATHS, THAPOTEXHUYECKUE COOPYKEHHS,
MpeaynpexieHre BTOPHYHOTO 3aCOJICHUS TTOYB.

Jlecuoit ¢ouxg PD. CocrosHME pPACTUTENHHOTO MOKPOBA
Poccun. Dxonornveckasi poib J€COB. AHTPONIOTEHHbBIE BO3-
neiicTBus Ha Jieca (BeIpyOKa JIECOB, JIECHBIE MOXKaphI, BO3-
JIeiCTBUE MPOMBIIUICHHBIX BRIOPOCOB Ha JIECHBIE IKOCHCTE-
MBI, pEeKpeallMOHHOE BO3eHcTBUE Ha Jieca). Cuctema pyOok
Jeca: BHIBI M XapaKTEPUCTHKH PAa3IUYHBIX BUIOB PYOOK.
DKOJIOTHYECKHE TPOoOIeMBI JiecoB Ta&kHOU 30HBI Poccum.
DKOJIOTUYECKHE TOCIEACTBUSI BO3ACHCTBHS YEJIOBEKa Ha
pactuTenbHblil Mup. OXpaHa U 3aIIuTa JECHBIX COOOLIECTB B

JeKuusg-oecena
(4 gaca)




necamu POD.

P®. Kpurepun M HMHIUKATOPHl YCTOWYMBOIO YIPABICHUS

JKupotHerii Mup P®: coctosiHre M ucnonb3oBanue. Oxpana
Y palMOHAIBHOE HCIIONBb30BaHNE OXOTHHYBHX J>KUBOTHBIX:
MpaBUJIa U CPOKU OXOThbI, OMOTCXHUUYECKUE MEPOIPHSTHS.
Oxpana )uBOTHOr0 Mupa B P®; 3akoHOaTENbHASI OCHOBA.

4.3. JIabopaTopHbie padoThI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO.

4.4, TlpakTUyecKue 3aHIATHSA

Buo
Homep 3AHAMUA 6 UN-
Ne pazoena | Haumenosanue mem npakmuueckux 3anamui Oobvem MmepaKmuenon,
n/n oucuyu- (uac.) ARIMUGHOW,
UHHOGAUUOHHO
nJiuHbL dmpmax,
(uac.)
1 1. HopmaTuBbl KauecTBa OKpYIKarOIIen Cpebl. Pa6ora B
2 MaJIbIX FpyTax
(2 gaca)
2 2. OKOJIOTMYECKHE TOCIEACTBUS 3arps3HEHUs
OKpYXKarolllell cpelpl MPEeNNpHUITUIMU  pa3- [IpesenTanus
JUYHBIX OTpacield MPOMBIIUIEHHOCTH. OLeH- 6 U 00CYyXKIeHHE
Ka YCJIOBUH MPOXXMBAHUSI HACEJICHUS B 30HE JIOKJIaJIOB
BO3/ICUCTBUS MPEANPUATHA Pa3INYHbIX OT- (2 yaca)
pacieil MPOMBIIUIEHHOCTH.
3 3. CnocoObl OYHCTKM TPOMBILIUICHHBIX BbI- [IpesenTanus
OpocoB. 5 1 00CyXICHUE
JOKJIa/10B
(2 yaca)
4 3. 3arpssHenue ruapocdepsl. KadectBo mo- 4 i
BEPXHOCTHBIX BOJI Ha TeppuTtopuu PO.
5 3. TexHoNoOrnueckne CXeMbl OYHMCTKH CTOY- 2 i
HBIX BOJI.
6 3. OcHOBHBIE HaNpaBJICHUS CO3JaHUsS MajOOT- IIpesenTanus
XOJIHBIX M pecypcocOeperarommx TeXHOJIOo- 4 1 o0CyKIeHHE
Ml B pa3IM4HBIX OTPACISAX INPOMBIILIEH- JIOKJIaJIOB
HOCTH. (4 gaca)
7 4, OOecrieueHre KayecTBa ITUTHEBOM BOJEL.
CpaBHuUTENbHAs XapaKTEPUCTHKA  CyIlle- 9 i
CTBYIOUIMX CUCTEM 00€33apaKMBaHUS NMUThb-
€BOM BOJBL.
8 S. OKOJIOTUYECKHE OCHOBBI COXpPAaHEHUS W PaGora B
BOCIIPOM3BOJCTBA ILIONOPOAMS MOYB. AHa- 4 MaJTbIX TpyIITax
JIN3 KaueCTBEHHOTO COCTOSIHUSI 3€MEIbHOTO (4 vaca)
donna PO.
9 5. AHTpOTIOTEHHBIE BO3JICUCTBHUS Ha Jieca U
Jpyrue pactutenbHble coobmiectBa. Oc- 4 Kpyrastii cton
HOBHBIE ITYTH COXPAaHEHUSI U BOCIHPOU3BO/I- (4 gaca)
CTBA JIECOB.
nUTOro 34 18




4.5. KoHTpoJIbHbIEe MEPONIPUSITHSA . KypcoBasi padoTa

ens:

3aKPpCIICHUEC MMOJTYYCHHBIX 3HAHWH 110 OCHOBHEIM pasaciamMm I/I3yqaeM0171 JUCHUITIINHBI.

Crpykrypa:
— TUTYJIbHBIN JIUCT;
— COJIepKaHUE;
— BBEJICHME;
— OCHOBHAs1 4acTh (pa3zienbl, N0oApa3aeibl);
— 3aKJIIOYEHHUE;

— CIIMCOK HCITIOJIb30BAaHHBIX HCTOYHUKOB,
— IIPUJIOKCHUA.

OcHOBHAs TEMATHKA:

1.

2.

o

8.
9.

10.
11.

12.
13.
14.
15.
16.
17.

18.
19.

Bnusinue Ha OKpyXXarlllyto cpeay NpeArnpusTUN TEIJI0IHEPreTUKU. TeXHOJIOrH4ecKue
IIyTU CHUKEHUSI BPEIHOIO BO3JEHCTBUS.

BiusiHue Ha OKpyXKawollyro cpeny NpeanpusTHil IBETHOW MeTaulypruud. MeTtoabl u
CPEICTBA 3aIIUTHI OKPYKAIOILEH CPEIBL.

BnusiHue Ha OKpyXKaroulyro cpeay NpeanpusThii 4epHOW MeTaulypruu. MeToasl u
CPEICTBA 3aIIUTHI OKPYKAIOILEH Cpelibl

BrnusiHue Ha OKpyXamIlylo cpeay HpeanpHsITHiI TOpHOAO0OBIBAIONIEH MPOMBIIUIEHHO-
cTH. MeTOoJIbl U CPEJICTBA 3aLIUThl OKPYKAIOILIEH CPEIbL.

BozneiicTBust Ha OKpyXKalolylo cpeay B paiioHax HeTeAOOBIYN U MIPHU TPAHCIOPTUPOB-
Ke HeTH. MeTOIbI 1 Cpe/ICTBA 3AIUTH OKPYKAIOIICH CPE/IbI.

OcHoOBHbIE HaMPaBJICHHS CO3JaHUS MAIOOTXOJHBIX M O€30TXOMHBIX TEXHOJIOTU.
CucreMbpl 000POTHOTO BOAOCHA0KEHHUSI Ha NMPOU3BOJACTBE (HAa IpHUMEpE MpearnpusTHI
KOHKPETHBIX OTpacieil MPOMBIILIEHHOCTH).

Poccuiickas u 3apyOekHasi CUCTEMbI 3KOJIOTUYECKOTO HOPMUPOBAHMUSL.

Bunbsl TeXHOTEHHBIX HAarpy30K Ha MOBEPXHOCTHYIO U TOJ3EMHYIO Tuapochepy.

Jlecusie pecypcbl PO. Oxpana u paimoHalIbHOE UCIIOJIb30BAHUE.

buonorunueckue pecypcel PO. Oxpana u panmoHalibHasi OpraHu3alus IpoMbIciaa OXOT-
HUYBHX KUBOTHBIX, MOPCKUX 3BEPEH U IPOMBICTIOBBIX PHIO.

buonoruueckue pecypesl PO. Opranuzanus oxXpaHbl U BOCIIPOU3BOJCTBA B 3alIOBEHU-
Kax U 3aKa3HHUKaX.

OcCHOBHBIE HaNpaBJICHUs NPEAOTBPALLEHUS JETPaJallii 3€MENIBHBIX pecypcoB. AHanu3
3 PEeKTUBHOCTH.

3arps3HeHre MOYBEHHOT'0 OKpoBa Ha TeppUTOopun PP (MCTOUHUKY 3arpsi3HEHUs B IPO-
MBIIIJIEHHOCTH U B CEJILCKOM XO35HCTBE, YPOBHHU 3arpsI3HEHUS).

KayecTBOo muTHhEBOM BOABI KaK (haKTOp 3/710pOBbs HaceneHHs. JJocTOMHCTBA U HEeJl0CTaT-
KM CYILIECTBYIOIIMX CXEM BOJOIOATOTOBKH.

[TpuopuTeTHbIe 3arpsA3HAIONIME BellecTBa B aTMOC(pepHOM Bo3ayxe I. bparcka u ux
BJIMSIHUE Ha 3/10pOBbE YEJIOBEKA.

Bnusiaue 3arpsizHeHust aTMoc(epHOTo BO3IyXa Ha 3a00J1€Ba€MOCTh HACEIEHUSI.
XapakTepucTHKa aHTPOIIOTEHHBIX BO3JCHCTBUI B 30HE 03¢epa balikai.

AHTponoOreHHsle Bo3/1eHcTBHs Ha Jieca VpkyTckoit obnacTu.

Pexomennyemsrii 00beM: 25-30 cTpaHUI] MATMHOTIMCHOTO TEKCTA.
Bbinaua 3agaHus M 3ammra KypcoBoW paboOTHI MPOBOAUTCS B COOTBETCTBHM C KaJICHJIAPHBIM
y4eOHBIM I'paUKOM.



Ounenka

Kputepun onieHKH KypcoBoii padoThl

OTJIMYHO

KypcoBast paGoTa BbINIOTHEHA B IMOJTHOM 00BEME: coepKaHue pabOThI CO-
OTBETCTBYET BBIOpaHHOW Teme, cHOpMyTUPOBAHHOM LIEIM M 33aJadyaM HcC-
CIICZIOBAHMS; TeMa KypCOBOW pabOTHl paCKphITa MOJHOCTHIO, paboTa OTIIH-
qyaeTcsi TNTyOMHOH MpOpabOTKH BCEX DPAa3/EIOB COJEPKATEIbHON YacTH.
Marepuan H3JI0)K€H IPaMOTHO, B JIOTHYHOMW TOCienoBaTelibHocTH. Pabora
odopmiieHa ¢ COOJIIOICHUEM YCTaHOBJICHHBIX TPEOOBAHMIA.

[Tpu Hanmcanuu pabOTHI UCIOIB30BAHO JOCTATOYHOE KOJIUYECTBO JINTEPA-
TYpPHBIX HCTOYHHUKOB; OOYUYAIOIIUICS TEMOHCTPUPYET BIAJACHUE METOJaMU
MOKCKA HAYYHOUH MH(OpPMAIIHH.

[Tpu 3amuTe KypcoBoil paboThl 00YyJaIOUIHIICS IEMOHCTPUPYET CBOOOHOE
BJIQJICHHE TEOPETUYCCKHM MaTepHalioM, TJyOOKOe 3HAHHE MaTepHala Io
TeMe KypCOBOM pabOThI; Ha BCE BOIPOCHI JAeT MpaBWIbHBIE U 000OCHOBAH-
HBIC OTBETHI, HCIIOJIb3YET IPU OTBETE CCHUIKM HA MaTepHall JIUTEPATYPHBIX
NCTOYHHUKOB.

XOpOIIIO

KypcoBas paboTa BBIIIONHEHA B OJIHOM O00BEME: colepKaHue paboThl Co-
OTBETCTBYET BBIOpaHHOW Teme, cHOpMyTUPOBAHHOM L€ M 33aJadyaM HcC-
CIICIOBAHUS; TEMa KypCOBOM pabOTHI pacKphiTa MOJIHOCTBIO, PaboTa OTIIH-
yaercs IIyOMHOW NpopabOTKHU OOJIBIIMHCTBA PAa3/EiIOB COAEpPKATEIbHON
yacTH. Marepuas U3JI0KeH I'pPaMOTHO, B JIOTHYHOH IOCIIEI0BATEIEHOCTH.
Pabora odopmiieHa ¢ coOMOIEHUEM YCTaHOBICHHBIX TpeboBanuid. [Ipu
HalvCcaHuu paboThl MCIOIB30BAHO JOCTATOYHOE KOJMYECTBO JIUTEPATYp-
HBIX HCTOYHHMKOB; OOYYArOIIMICS JIEeMOHCTPHPYET BIIAJCHHUE METOJaMH
MIOMCKa HAyYHOH MH(OPMAIIHH.

[Ipu 3ammTe KypcoBoil pabOThl 00yYarolmUMHCA AEMOHCTPUPYET TBEPIOE
BJIaJICHUE TEOPETUYECKUM MaTEPUAIOM, JOCTATOYHO TITyOOKOE 3HaHUE Ma-
Tepuaia 1o TeMe KypcoBoi paboThl; Ha OOJIBIIMHCTBO BOIPOCOB AAeT Mpa-
BUJIBHBIE OTBETHL.

YAOBJICTBOPHUTCIBLHO

KypcoBas pabora mo cBoeMy COAEpX aHHUIO B LI€JIOM COOTBETCTBYET BBbI-
OpaHHOI Teme, TeMa KypcoBOil pabOThl B OCHOBHOM pacKphbiTa, HO 0e3 J10-
CTaTOYHO TIIyOOKOM MpopabOTKU pa3/esoB COAEPKATEIbHOW YacTU; Hapy-
IIeHa JIOTHKA U3JI0KeHUs mMarepuana. Pabora odopmiena ¢ cobmroaeHnem
YCTaHOBJIEHHBIX TpeOoBaHMil. PaboTa ocHOBaHA Ha MCHOJIB30BAHUU JIUILb
HEeOOJIBIIOr0 KOJIMYEeCTBa UCTOYHUKOB, KOTOPbIE HE MO3BOJISIOT B MOJHOMN
Mepe PacKpbITh TEMY.

ITpu 3amuTe KypcoBoit paboThl 00yYarOIUIC JEMOHCTPUPYET YaCTUYHOE
3HaHWE MarepHaa Mo TeMe KypCcoBOW paboOThl; IpU OTBETaX Ha BOIPOCHI
JIONYCKAaeT HETOYHOCTH U OIIMOKH.

HEYAOBJICTBOPUTCIBHO

Conep:xanne KypcoBoil paOOThI B OCHOBHOM HE COOTBETCTBYET €€ TeMe.
OTmeuaercst HeCOOIIOI€HNE HAYYHOTO CTHIIS H3noxeHus. Pabora opopm-
JIeHa ¢ HapyLIEHWEeM yCTaHOBJIEHHBIX TpeOoBaHMi. CHHCOK MCHOIb30BaH-
HBIX MCTOYHUKOB HEJIOCTATOYEH JUIsSl PAaCKpPbITUSA TE€Mbl; 0Oydaromuiics He
BJIaJIC€T METOJJaMH NTOUCKA HAYYHOH MH(OpMAIiH.

OOyuaronuiics 1omycKaeT rpyOble pakTHUeCKue OMMOKU MPH OTBETaX Ha
MIOCTaBJICHHBIEC BONIPOCHI WJIM BOBCE HE OTBEUYACT HA HUX.




5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIHUAILJIMHBI K ®OPMHUPYEMbBIM B HUX
KOMIIETEHIHUAM U OEHKE PE3YJbTATOB OCBOEHUA JUCIHUIIVIMHbBI

Komnemenuyuu Komnemenyuu
Ne, naumenoeanue Koxn-60 OK IIK z t.., uac Buo . Ouenka
uacoe Komn. o« YUeOHbIX 3aHAMUI
Ppazoenos oucyunIuHbL 7 6 pe3yaemamos
1 2 3 4 5 6 7 8
1. HopmupoBaHnue KayecTBa OKpYKaro- 12 + + 2 6 TIk. TI3. CP KP. sx3aMert
el Cpeabl ’ ’ ’
2. BospgeiicTBue pasIWYHBIX OTpaciei
INPOMBILIUICHHOCTH HA  OKPYXaroU[yIo 30 + + 2 15 JIk, I13, CP KP, sx3amen
cpeny
3. MmxeHepHBIC peHICHUS JKOJIOTHYE- 50 + + 2 o5 TIk. TI3. CP KP. sxsamen
CKUX MpobJIeM T ’
4. 3arpsi3HEHHE OKpYXKalollel cpeabl H 29 + + 2 11 k. TI3. CP KP. sx3ameil
300POBbE YEIOBEKA P ’
5. DKOJOrHYecKHe OCHOBBI paIlMOHATb-
HOT'O BEACHUSA IPOMBICHA >KUBOTHBIX H
+ + 2 19,5 JIk, I13, CP KP, sx3amen
HCIIOJIb30BaHUSI 3EMEIBHBIX MU JIECHBIX 39
pecypcoB
6cezo 4acoe 153 76,5 76,5 2 76,5
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6. HNEPEYEHb VYYEBHO-METOIMYECKOI'O OBECHEYEHHUS  JJIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIIUXCA 11O AUCHUIIJIMHE

1. XayctoB, A. I1. HopMupoBanue u CHWXEHHE 3arpsA3HEHUs OKPYKAIOLIEH cpeabl: YUeOHUK s
akajemuueckoro OakanaBpuara / A. I1. XayctoB, M. M. Penuna; Poccuiickuii yH-T Apy>k0bl Hapo-
JIOB. - 2-¢ u3]., mepepad. u jgom. - Mocksa: FOpaiit, 2016. - 387 c.

2. Ilpokauesa, B. I'. 3arpsi3HeHHbIE 3eMJI TI0 palioHaM, TOPOJICKUM ITOCEICHUSM B B PEYHBIX BOJIO-
coopax. Cubupckuit ®enepansubiii Oxkpyr Poccuu: pernonanbhelii cipaBounuk / B. I'. [Ipokauesa,
B. ®@. Ycaues. - Cankr-Ilerepoypr: JIEMA, 2010. - 164 c.

7. IEPEYEHb OCHOBHOMW ¥ JONOJIHUTEJBbHOM JUTEPATYPHI,
HEOBXOJUMOMU AJIAA OCBOEHUA JUCHUITJIMHDbI

Konuuecmeo
Buo Ikzemnaapos | Qbecneuen-
3aHA- 6 buonuome- HOCMB,

mus Ke, (3k3./ ue.)
IIT.

Ne Haumenoeanue uzoanusn

1 2 3 4 5

OcHoBHasi JIuTEpaTYpa

1. | Kykun, I1. I1. OueHka BO3IEHCTBHUS Ha OKPYKAIOIIYIO CPEry.
OkcrepTr3a 0€30MacHOCTH: yUYeOHHWK M TIPAKTHKYM sl Oa-
kanaBpuara u maructparypsl / I1. I1. Kykun, E. 0. Konec- | JIx, [13,
HukoB, T. M. KonecuukoBa; MATU - Poccuiickuii rocynap- KP
CTBEHHBII TexHojorndyeckuil yHusepcuretr um. K. 3. [uon-
KOBCKOTO. - Mockga: FOpaiir, 2016. - 453 c.

16 1

2. | OCHOBBl HHXEHEPHOW JKOJIOTMH: Yy4yeOHoe mocobue /
B.B. Jlenucos, U.A. [Ilenucona, B.B. I'yrenos, JI.LH. ®ecen-
ko; mox pen. B.B. Jleancoga. - PoctoB-u#//] : ®enuxc, 2013. - | Jlk, [13,
624 c. : un., cxem., Ta0iu. - (Beicmee obpazoBanue). - ISBN KP

078-5-222-21011-6; To e [DneKTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=271599

1(3P) 1

JlonoJIHuTe/IbHASI JINTEPaTypa

3. | JlecuukoBa, B.A. HopmupoBanue u yrnpaBieHHE KaueCTBOM
OKpYyKaromiel cpensl: ydeOHOe mocobue uist GakamaBpoB /
B.A. JlecaukoBa. - M.; bepmun: Jupekr-Menna, 2015. - 173 | Jlk, 13,
C.: wi. - bubnuorp. B kH. - ISBN 978-5-4475-3632-9; To xe KP
[DMeKTpOHHBII pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=276099

1(3P) 1

4. | Penuna, M. M. HopMmupoBaHue W CHIDKEHHUE 3arpsi3HEHHH
OKpyKarolei cpenpl: yaeOHuk ans OakanaBpoB / M. M. Pe- | JIk, I13,
muHa, A. I1. Xaycros; Poc. yH-T npy0b1 Hapo0B. - MockBa: KP

IOpaiiT, 2015. - 431 c.

5. | JlapuonoB, H. M. [IpoMbInieHHast SKONOTHS: YUYEOHUK IS
OakaniaBpos / H. M. Jlapuonos, A. C. Psaosienkos; Haruo- | Jlk, 13,
HaJbHBIM HCCIIEOBAaTENbCKUN yHUBEpCUTET. - MOCKBa: KP

IOpaiiT, 2016. - 495 c.

6. | Okomorus:  yueOHoe  mocoobue /  C.M. Pomanosa,
C.B. Crenanosa, A.b. Spomesckuii, W.I". lllaiixue; MunH-
cTepcTBO 0Opa3oBaHus U Hayku Poccun, DenepabHOE TOCY-
JIApCTBEHHOE OFOJDKETHOE 00pa3oBaTelbHOE YUPEIKICHUE
BeIcmiero TnpodeccroHanbHOro 00pazoBanus «Kazanckuit | JIk, [13,
HallMOHANbHBIA UCCIIEOBATENbCKUN TEXHOIOTMUYECKUM YHU- KP

BepcuteT». - Kazans: U3narensctBo KHUTY, 2014. - 372 c. :
Tabi., rpad., cxeMm., wi. - bubnuorp. B ku. - ISBN 978-5-
7882-1596-9; To ke [DnekTpoHHBIH  pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=428110

1(3P) 1
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A5%D0%B0%D1%83%D1%81%D1%82%D0%BE%D0%B2%2C%20%D0%90%2E%20%D0%9F%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D1%80%D0%BE%D0%BA%D0%B0%D1%87%D0%B5%D0%B2%D0%B0%2C%20%D0%92%2E%20%D0%93%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BA%D0%B8%D0%BD%2C%20%D0%9F%2E%20%D0%9F%2E
http://biblioclub.ru/index.php?page=book&id=271599
http://biblioclub.ru/index.php?page=book&id=276099
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B0%D1%80%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%2C%20%D0%9D%2E%20%D0%9C%2E
http://biblioclub.ru/index.php?page=book&id=428110

Mensenesa, C.A. ®U3NKO-XUMUYECKHUE MPOIECCH B TEXHO-
cdepe: yaeOHoe rmocoowue / C.A. Mensenena,
C.C. Tumodeesa. - MockBa; Bomoraa: Uudpa-NuxeHepus,
2017. - 225 c. : un., Taba. - bubauorp. B kH. - ISBN 978-5-
9729-0149-4; To ke [DnekTpoHHBIH  pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=464469

JIk, 113,
KP

1(3P)

@upcos, A.U. Dxomnorus TexHochepbl: ydeOHOe mocodme /
A.N. ®upcos, A.®. bopuco; Munobpaayku Poccuu, Oene-
pallbHOE TOCYIapCTBEHHOE OIOKETHOE 00pa3oBaTelbHOE
YUpeKIeHHEe BBICIIETO MPO(GECCHOHATBHOTO 00pa3oBaHUA
«Huxeropoackuit rocyAapCTBEHHBIN ApPXUTEKTYPHO-
CTPOUTEIbHBIA  yHUBepcuTeT». - Hwwknauii Hosropoxn:
HHI'ACY, 2013. - 95 c.: Tabn., rpad., wi., cxembl - bud-
muorp. B kH.; To ke [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=427427

JIk, I13,

1(3P)

Axunnz, H. U. [IpomblenHas S5K0I0THst: TPUHIUIBL, MO
XOJBI, TEXHWYECKHe pemieHus: ydeOHoe mocobme / H. U.
AXUHWH. - 2-¢ U3[., Uclp. U Jom. - Jlonmronpymasiid: MuTen-
nekt, 2011. - 312 c.

JIk, I13,

75

10.

Betomkun, A.I'. OCHOBBI MHKEHEPHOH 3allIUTHI OKPYKar0-
mei cpeapl: yaeoHoe mocodue / A.l'. BeromkuH. - 2-¢ u3n.
ucmp. u fgom. - Mocksa-Bonorga: Uadpa-Urxenepus, 2016.
- 456 c.: wi., Tabn., cxeM. - bubmuorp. B kH.. - ISBN 978-5-
9729-0124-1; To xe [DnexTpoHHBIH  pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=444182

JIk, 113,
KP

1(3P)

11.

Beromkun, A.I'. UmkeHepHas 3alinTa OKpYy>Karolel cpeapbl
OT BpeOHBIX BHIOPOCOB: ydeOHOoe mocobue: B 2-x wactsx /
A.l'. BeromkuH. - 2-e w3a. uctp. u nom. - Mocksa-Bonorna:
Nndpa-Unxenepus, 2016. - 416 c. : wi., Tabxn., cxem. - bub-
Juorp. B KH.. - ISBN 978-5-9729-0127-2; To xe [DnekTpoH-
HBII pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=444180

JIk, I13,
KP

1(3P)

12.

Beromkun, A.I'. MixeHepHas 3amuTa ruapocdepsl oT cOpo-
COB CTOYHBIX BOJ: yueOHOe mocooue / A.I'. BerouikuH. - 2-¢
u3n. ucrp. u gom. - Mocksa-Bonorna: Uadpa-Urxenepus,
2016. - 296 c. : wui., Tabmn., cxem. - bubmmorp. B kH.. - ISBN
978-5-9729-0125-8; To e [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=444179

1(3P)

13.

Beromkun A.I'. TIpomeccsl v anmaparhbl 3alllUThl OKPY>Karo-
mei cpenpl: yueb. mocobue s By3oe/ A.I. Beromikus.-
Mocksa: Bricmias mkona, 2008.- 639 c.

20

14.

TexHHMKa M TEXHOJOTHUS 3aIUTHI BO3AYIIHOW cpensl: Y4el.
nocobue st By308/ B.B. IOumn, B.M. lonos, ILII. Kykun
U ap..- 2-¢ u3ld., jom.- M.: Beicm. mk., 2008.- 399 ¢. (u
MpeblIylee H3AaHne)
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15.

Bepuep, I'.5l. TexHomormsi o4mcTKH Ta3a 3a pyoexom /
I'.4. bepuep. - Mocka: HoBoctu terutocHabxenwus, 2006. -
262 c. - ISBN 5-94296-014-3; To e [DneKkTpoHHBIH pe-
cypel]. -
URL.: http://biblioclub.ru/index.php?page=book&id=56224

1(3P)

16.

CrpenkxoB, A.K. Oxpana okpyxaromiei cpeasl U SKOJIOTHS
ruapochepsl: yueOnuk / A.K. Crpenkor, C.1O. Temibix;
MunuctepcTBo oOpa3oBanust U Hayku P®D, DexpepanbHoe
roCyJapcTBeHHOE OI0/pKeTHOe 00pa3oBaTeNbHOE Yupexkie-
HUE BBICIIEro mNpodeccuoHalbHOro obOpazoBanus «Camap-
CKMIl TOCYNapCTBEHHBIH apXUTEKTYPHO-CTPOUTEILHBIA YHU-
BepcUTeT». - 2-¢ u3A. nepepad. u gorn. - Camapa: Camapckuit
TOCYJIApCTBEHHBIH apXUTEKTYPHO-CTPOUTENBHBIA YHUBEPCH-
tet, 2013. - 488 c.: ui. - bubnuorp.: ¢. 449-453. - ISBN 978-

JIk, I13,
KP

1(2P)
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http://biblioclub.ru/index.php?page=book&id=464469
http://biblioclub.ru/index.php?page=book&id=427427
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5-9585-0523-4; To ke [DnekTpoHHBI pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=256154

17. | UBanos, B.II. Memuuunackas oskomorus / B.II. MBanos,
H.B. UBanoBa, A.B. Ilomonukos; nox pea. B.I1. MBanosa. -
Cankrt-Ilerepoypr: CrnenJlut, 2012. - 317 c. - ISBN 978-5-
299-00470-0; To xe [OnekTpoHHBIH  pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=104915

JIk, I13,

p 1(3P) 1

18. | Jerpaganusi mMo4B W WX OXpaHa: MPHYHMHBI, TOCIEJCTBUS U
MyTU ycTpaHeHHs: ydeOHoe mocobue / A.B. BacunpyeHko,
JL.B. I'anaktuonosa, T.C. BoeBonuna u ap.; MUHHCTEPCTBO
oOpazoBannsa u Hayku Poccuiickoit @eneparmu, Opendypr- | Jlk, [13,
ckuii ['ocymapctBennblii YHuepcuter. - OpenoOypr: OI'Y, KP

2016. - 290 c.: un., cxem., Tabn. - bubmuorp. B kH. - ISBN
978-5-7410-1508-7; To ke [DnexkTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=467052

1(3P) 1

19. | CanoBuukosa JI.K. Dxomnorust 1 oxpana oKpysKaromeil cpesl
IpU XUMHUYECKOM 3arps3HeHuH: yued. mocobue s By3os/ | JIk, [13,
JLK. CanmoBuukoBa, /[.C. Opmos, U.H. JlozaHoBckas.- 4-¢ KP

u3J., nepepad..- Mocksa: Beicias mkona, 2008. — 334 c.
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20. | TapankoB, B.11. MOHHTOpPHHT JIECHBIX SKOCHCTEM: y4eOHOE
mocobue / B.W. Tapankos. - Boporex: Boponexckas rocy-
JapCTBEHHAasl JecoTexHuueckass akagemus, 2006. - 301 c.:
tabu. - ISBN 5-7994-0140-9; To ke [ DnekTpoHHEIH pecypc].
-URL.: http://biblioclub.ru/index.php?page=book&id=143151

JIk, 113,

P 1(3P) 1

8. NMEPEYEHD PECYPCOB UH®OPMALMOHHO -
TEJEKOMMYHUKAIIMOHHOW CETU «AHTEPHET», HEOBXO/JAUMBIX
JJ1S1 OCBOEHMS U CHUTLINHBI

1.OnexkTponHsblil kKatanor 6ubnuorexu bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOO
K&P21DBN=BOOK&S21CNR=&Z7211D~=.

2. DnexTpoHHas 6ubnauorexka bpl'y

http://ecat.brstu.ru/catalog .

3. DnexTpOHHO-O0UOIMOTEeUHAasl cucTeMa «Y HUBEpCcUTEeTcKas 6ubnmumorexa onliney
http://biblioclub.ru .

4. DnekTpoHHO-O0MONHOTeyHas cucrema «M3marenbcTBo «Jlaub»

http://e.lanbook.com .

5. Uadopmanmonnas cucrema "EnnHoe okHO ocTymna kK o0pa3oBaTelbHbIM pecypcam"
http://window.edu.ru .

6. Hayunas snextponnas 6ubnnorexa eLIBRARY.RU http://elibrary.ru .

7. YauBepcurtetrckas uanpopmanuonnas cuctrema POCCHUSA (YUC POCCHUA)
https://uisrussia.msu.ru/ .

8. HanmonanbHas 3ekTpoHHas oubanorexka HOb
http://xn--90ax2c.xn--plai/how-to-search /.

9. OpunmanbHbIi caiit MUHHMCTEpCTBA IPUPOIHBIX PECYPCOB U 3K0sI0TUU PD
http://www.mnr.gov.ru/

9. METOAUWYECKHUE YKA3AHUSA Jis1 OBYYAIOILIUXCA MO OCBOEHMIO
JUCIHUIIVINHBI

[IpenonaBanue nucuuruinHbl «lIpukianHas 3KOJOTHs» MPOBOAUTCS C HMCIOJB30BAHUEM
cienyomux GopM opraHu3anyy y4eOHOro MpoIecca U BUIOB yUCOHBIX 3aHATHN: JIEKIIUH, TIPAKTHU-
YeCcKHe 3aHATHS, BBIMIOJHEHUE KYpPCOBOUW pabOTHI, caMoCcTOsITeNbHAs paboTa 00ydaromuxcs, TeKy-
I KOHTPOJIb 3HAHHM, KOHCYJIBTAIIUH, IK3aMEH Kak (popMa MPOMEKYTOUHON aTTECTAIUH.
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http://biblioclub.ru/index.php?page=book&id=256154
http://biblioclub.ru/index.php?page=book&id=104915
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http://biblioclub.ru/index.php?page=book&id=143151
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http://www.mnr.gov.ru/

Jlexkyusa sBiseTcst BaxHeHel Gopmoil opraau3aiy yaeOHOro mporiecca 1 npeaHazHaueHa
JUIS TIPETIOJJaBaHUsl TEOPETHUECKUX OCHOB JUCLHUIUIMHBL, ISl CUCTEMAaTH3allMu y4eOHOro MaTepua-
Ja, JUIsl pa3bsCHEHUS 2JIEMEHTOB yueOHOro MaTepuana, TPy IHbIX JJIsi IOHUMaHUs.

Memoouueckue pekomenoayuu no pabome Hao KOHCNEKMOM 80 8PeMsl NPOBeOeHUs IeKYUU

B xone neKuoHHbIX 3aHATHII HEOOXO0AMMO BECTH KOHCIIEKTUPOBAaHUE y4eOHOTro MaTepuaia,
oOpariasi BHUMaHUE Ha OCHOBHBIE TIOHATHS, (POPMYIUPOBKH 3aKOHOB, TMOSICHEHHUSI, PACKPBIBAIOIINE
coJlep’KaHue TeX WM UHBIX SIBJICHUN U MPOIIECCOB, HAYYHBIE BHIBOJbI U MPAKTUYECKUE PEKOMEH 1a-
1. KoHCeKThI JeKIUH JOHKHBI KMETh 3aroJIOBKH, I10A3ar0JI0BKH, BbIJICIIEHHBIE TEPMUHBI, OIIpe-
JICJICHUs U OCHOBHBIE TOJIOKEHUS. B KOHCHEKT clieyeT 3aHOCUTh PEKOMEHyeMble IpernojaBaTe-
JeM cxeMbl M Tabuuibl. PekoMeHnayercss B XOfe JIEKIUH 33/1aBaTh MPENOJaBaTeI0 yTOUHSIONINE
BOIPOCHI C IIEJIbI0 YSICHEHHS] TEOPETUUYECKUX MOJI0KEHUN N3Yy4aeMOro MpeMeTa.

[Tpu paboTe ¢ KOHCIIEKTOM JIEKIIUI HEOOXOAUMO YUUTHIBATH TOT (haKTOP, YTO OAHU JICKIIUH
JAIOT OTBETHI HA KOHKPETHBIE BOMPOCHI TEMBI, IPYTUE — BBIABIISAIOT OCHOBHBIEC aCTIEKThl U3y4yaeMOn
TEMBI, IOMOTasl ONPEEIUTh HAIPABJICHUS JalbHEHIIEH caMOCTOsATEIBHON paboThl 00yUaromerocs
C JINTEpaTypHbIMH HCTOUYHHMKaMHU. LlenecooOpa3sHo B JasibHEHIIEM JOMOIHITH CBOM KOHCIIEKT JIEK-
1I1Y, JIeJ1asi B HEM Ha MOJISIX COOTBETCTBYIOIINE 3aIIUCH U3 PEKOMEHI0BAaHHOM JIUTEPATYPBHI.

Ilpakmuueckue 3anamus, HapsAy C JIEKIMEH, SBISIOTCS OCHOBHON (opMoil ydeOHOro
nporecca. Llenbro MpakTHYECKUX 3aHATHH SBISETCS YriyOleHHWE M 3aKperuieHHEe TEOPETUYECKUX
3HAHUU, MOJYYCHHBIX OOYYAOMIMMHCA Ha JIEKIHSIX M B IMPOILIECCE CAMOCTOSTENLHOTO H3y4eHUS
y4eOHOT0 MaTepuana, OpMHUPOBAHUE Y HUX ONPEICICHHBIX YMEHUH U HABBIKOB.

Crneuunduxoi n1aHHo# Gopmbl ydeOHOTO 3aHATHUS SBISIETCS COBMECTHasi paboTa mperoaaBa-
TeNsl ¥ 00y4arouMXxcs, Yepe10BaHue UHIMBUyalbHOW U KOJUIEKTUBHOU AedTenbHOcTH. OOyueHue
MIPOU3BOJUTCS Yepe3 MEXaHU3M COBMECTHOTO OOCYKIEHHUS TEOPETHUYECKUX IOJOKEHHH, OTHOCS-
IIMXCS K JJAHHOW MpEeAMETHOM 00s1acTH, U MPUMEPOB MPAKTUUYECKON MPUMEHUMOCTH JIaHHBIX 3Ha-
Huil. Mcronb30BaHne MHTEPAKTUBHBIX METOJOB 00ydeHHs crocoOcTByeT Ooinee 3pexTHBHOMY
YCBOEHHUIO 3HAHUM 110 TUCIUIUINHE.

[IpakTuueckue 3aHATHS MO3BOJISIIOT O0YYarOMIMMCS CUCTEMATH3UPOBATh M KOHKPETU3HUPO-
BaTh 3HaHMS 110 U3y4aeMOil TeMe; pa3BUBAIOT YMEHHUE aHAJIU3UPOBATh PA3JIMYHBIE ACTIEKTHI IPUME-
HEHUSl Ha MPAKTUKE TEOPETUYECKUX IMOJOXKEHUN H3ydyaeMOW TUCIUIUIMHBL, (POPMUPYIOT HABBIKU
paboThl C JOMOJHUTENBHBIMA HCTOYHHKAMH HWH(GOpPMAIMK; y4aT 4eTKO (OPMYIHPOBATH MBICIb,
apryMEeHTHUPOBATh CBOIO TOUKY 3PEHHS, BECTU JUCKYCCHUIO.

Memoouueckue pexomenoayuu no n0020MoeKe K NPaKmu4eckum 3aHAmusim

Jlis MOHMMaHMs MaTepuana y4eOHOH AMCUUIUIMHBI U KaueCTBEHHOTO €r0 YCBOEHHS PEKo-
MEHAYETCs LieJIeHaNpaBiIeHHasl U TIIaTeJIbHas MOJAr0TOBKA 00y4YaronIerocsi K NpakTHUEeCKOMY 3aHs-
Tuto. [IoArOTOBKY K MPAaKTUYECKOMY 3aHATHIO HEOOXOJMMO HAYMHATH C MPOPAOOTKHM KOHCIIEKTa
JIEKI[MH, a 3aTeM H3Yy4eHMs 00sA3aTeIbHOM U JOMOJIHUTEIbHOW JINTEPATyphbl, PEKOMEHJOBAaHHON K
JaHHOU TeMe. JKenarenbHO MpU MOATOTOBKE K MIPAKTUYECKOMY 3aHATUIO OJHOBPEMEHHO HCIOJIB30-
BaTh HECKOJHKO MCTOYHHUKOB, PACKPBIBAIONIUX 3a/laHHbIe BOTPOCckl. Ocob0e BHUMaHUEe TIpH padboTe
C JIUTEpaTypHbIMU MCTOUHUKAMHU HEOOXOAUMO OOpaTUTh Ha COAEp)KaHUE OCHOBHBIX MOJIOKEHUN U
BBIBOJIOB, YSICHEHHE IMPAKTUYECKOIO MPUIIOKEHUS pacCMaTPUBAEMbIX TEOPETHUECKHUX BOIIPOCOB.
Bce HOBbIE MOHATHS 1O U3yyaeMoil TeMe He0OXOAUMO BbIYUYUTh HAU3YCTh. 3aKaHUYMBATh MOJATOTOB-
Ky CJI€yeT COCTAaBJIEHUEM KOHCIIEKTa 0 U3y4YaeMOMY MaTepHaiy. JTO MO3BOJIIET COCTaBUTh KOH-
LIEHTPUPOBAHHOE, CKATOE IIPEJCTaBICHHE IO U3y4aeMbIM BOIIPOCAM.

[Tocne u3yueHus marepuana Mo TeMe MPaKTHUYECKOTo 3aHATHS HEOOXOIMMO MOATOTOBUTH
pa3BepHYThIE OTBETHI HA KOHTPOJIbHbIE BOIIPOCH Il caMOIIpoBepkH. [Ipu 3aTpynHeHUsIX chopmy-
JUPOBATh BOMPOCHI K MPENOAABATENIO U IPOKOHCYITUPOBATHCS 10 HaYaIa 3aHsTHSL.

['oTOBUTBCS K MPAKTHUECKUM 3aHATHSIM MOXHO WHIMBUIYaJIbHO, NIapaMu WM B COCTaBe
MaJiol Tpymnmnbl. B mporecce moAroToBKU K 3aHSITUAM PEKOMEHIYETCsl B3aMMHOE 00CYX/JIeHHe Ma-
Tepuana, BO BpeMsi KOTOPOT'O 3aKpEIUIAIOTCS 3HaHUS, a TaKKe MpuoOpeTaeTcs MpakTUKa B U3JI0XKe-
HUU U Pa3bsCHEHUU MOTYYECHHbBIX 3HAHUM.

[TonroToBka K MpaKkTHYECKUM 3aHATUSAM CIIOCOOCTBYET Jy4llleMy YCBOCHHMIO MaTepHana,
MO3BOJISIET CBOEBPEMEHHO BBISIBUTH M YCTPAHUTD «IIPOOETBD) B 3HAHUSAX, CUCTEMAaTU3UPOBATh paHee
MPOMIEHHBIN MaTepuall U Ha €ro OCHOBE MPUCTYIUTh K OBJIAICHUIO HOBBIMU 3HAHUSIMU U HaBbIKa-
MH.
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Kypcosasa paboma - npu BBITIOJIHEHHH KYypCOBOW paOOTHhI 00YyYaroUUiCs TOJDKEH Ipojie-
MOHCTPUPOBaTh YMEHHE OOOCHOBATH aKTYaJIbHOCTb BHIOPAHHOW TEMbI, HABBIKM IOMCKA HAyYHOU
uH(popMaluu U paboTHI C INTEPATYPHBIMU UCTOYHUKAMHU, YMEHUE aHAIU3UPOBATh U CUCTEMATU3H-
pOBaTh UMEIOIYIOCS MH(OPMAIMIO TI0O TeME KypCOBOil pabOThl, yMEHUE TPAMOTHO U B JIOTHYHOU
MOCIIE0BATEIHHOCTHU U3J1araTh MaTepual Mpyu HalMCaHUU KypCOBOM paboThl.

Camocmoamenvnaa paboma odyuaroujuxca UrpaeT peIaonIylo poib B X0/ BCEro yueo-
HOTO TpoIlecca U CIIOCOOCTBYET MOJIYYCHUIO YTIyOIeHHBIX 3HAHUN 110 U3y4aeMOW JUCIUILINHE.

[IpaBusbHAs OpraHU3aIsl CaMOCTOATENBHBIX YUeOHBIX 3aHATUH, UX CUCTEMaTHYHOCTb, Le-
necooOpa3Hoe IUIaHUPOBAaHKUE paboYero BPeMEHU MO3BOJISIeT 00ydYarolUMCsl pa3BUBAaTh YMEHUS U
HaBBIKM B YCBOCHUH U CHCTEMATHU3ALUU MPHOOPETAEMBIX 3HAHUHU, B paboTe ¢ Pa3NTUYHBIMHU UCTOY-
HUKaMU UHQOpMaluu, o6ecreynBaTh BEICOKHI YPOBEHb YCIIEBAEMOCTH B MEPHOJ 00y4EHUs, MOIY-
YUTh HABBIKY MOBBIMICHHS MPO(ECCHOHATFHOTO YPOBHSI.

Bunel camoctosiTennbHON pabOoThI, BHITIOJIHAEMbIE B paMKax U3y4eHUS AUCUUTUINHBL:

— IOBTOpEHUE JIEKLIMOHHOIO MaTepraa;

— H3y4eHHE yueOHOW U HAyYHOU JIUTEpaTyphl;

— HW3Yy4YEeHHE HOPMATUBHBIX IIPABOBBIX aKTOB (B T.Y. B AJIEKTPOHHBIX 0a3ax JaHHBIX);

— BBINOJTHEHUE KYPCOBOM palbOTHI;

— MOJATOTOBKA K MPAKTUYECKUM 3aHATHIM;

— BBINIOJTHEHUE 33/1aHUH, BBIJAHHBIX HA MMPAKTUYECKUX 3aHATHUSAX;

— COCTaBJIEHHE MUCbMEHHBIX OTYETOB MO MPAKTHUECKOH pabore;

— MOJATOTOBKA K MPAKTUYECKUM 3aHSATHUSM YCTHBIX JOKIAJ0B (CO0OIIeHHI);

— IMOJArOTOBKA K KOHTPOJbHBIM ONPOCAaM, TECTUPOBAHUIO U T.[1.;

— IPOBEJIEHUE CAMOKOHTPOJISI IIyTEM OTBETOB Ha BOIIPOCHI TEKYIIETO KOHTPOJIS 3HAHUM
(TecThbI U BOIIPOCHI JIJIsl CAMOIIPOBEPKH);

— TOJrOTOBKAa K MPOMEXKYTOUHOI aTTecTaIliH.

Memoouueckue pexomenoayuu no pabome ¢ 1umepamypou

OOyuaromumMcs peKOMEHyeTCsl ¢ CaMOro Hayajuia OCBOEHUS JUCLUIUIMHBI paboTaTh C JIUTE-
patypoil B (hopMe MOATOTOBKH K OYEPETHOMY MPaKTHUECKOMY 3aHATHIO. [Ipu 3TOM akTyanmusupy-
IOTCSl UMEIOIINECs 3HAHMSA, a TAK)Ke Co3/aeTcs 0as3a /Ui YCBOCHHUs HOBOTO MaTepHalla, BOZHUKAIOT
BOIPOCHI, OTBETHI HA KOTOPBIE 00YYAIOIIUNACS OTYyYaeT B Ay AUTOPHH.

[Ipu pabote ¢ TuTEpaTypOil BA)KHO YMETh:

— COIIOCTaBJIATh, IPYNIHUPOBATH, CUCTEMATU3UPOBATh HH(GOPMAILIMIO B COOTBETCTBUH C
oTpezieieHHON yueOHOI 3a1a4eit;

— OIIEHUBATh M 0000IIATH TOJIYYCHHYIO HH(POPMAIIHIO;

— (uUKCHpPOBaTH OCHOBHOE COJIEP’KaHUE JINTEPATYPHOIO UCTOUYHHUKA;

— II0JIb30BaThCA CIIPABOYHBIMU MaTepUaIaMy;

— TOTOBUTH Pa3BEPHYTbIE COOOIICHMS.

JIuteparypy, UCIIOJIB3YEMYIO MIPH U3YYEHUH JAUCLUILUTUHBI, MOKHO Pa3/IeIUTh Ha YUEOHUKHU
U yueOHble TocoOusl, HayuyHble MOHOTpaduy, Hay4YHbIE MYOJUKALUK B Mepuonyeckoi nevyaru. 13
HUX MOKHO BBIETIHUTD JIUTEPATYpy OCHOBHYIO, IOMOJHUTENBHYIO U JIUTEPATypy sl yriIyOJIeHHOTo
W3yUYEHUSI TUCIIUILIHHEI.

ITpu pabote ¢ nuTepaTypoit cieayeT yUYUThIBaTh, YTO UMEIOTCS pa3IMyHbIe BUABI YTEHUS, U
KKl U3 HUX HUCIIOJIb3YETCS Ha OMPEIEIIEHHBIX ATalax OCBOEHUSI MaTepuaa.

PaboTy ¢ MCTOYHMKAMU HaJ0 HAYMHATH C O3HAKOMUTEIBHOTO YTEHUs, T.€. MPOCMOTPETH
TEKCT, BBIJEISAS €r0 CTPYKTypHbIe eUHULIBL. [Ipy 03HaKOMUTENbHOM YTEHHH 3aKJIaJJKaMH OTMeva-
IOTCSl T€ CTPAaHUIIbl, KOTOpBIE TPeOYyIOT OoJiee BHUMATEIBHOTO U3YYEHHSI U KOHCIIEKTUPOBaHUS Ma-
Tepuana.

CKBO3HOE UYTEHHE NIpEIoJaraeT MpoYTEHUE MaTepuana OT Hadaiua 10 KoHua. CKBO3HOE
YTEHHE JIMTEPATYpPbl U3 PEKOMEHAYEMOro CIHCKa JaeT BO3MOXKHOCTh OOydaromiemycsi cpopmMupo-
BaTh CBOJI OCHOBHBIX ITOHATUH U MPECTABICHUNA U3 U3y4aeMoi 00JacTu 1 CBOOOIHO BIIAIETh UMH.

Bri6opounoe uTeHne, Ha0OOPOT, UMEET LENbI0 MOUCK U 0TOOp Marepuana. Beibopounoe
YTEeHUE, KaK CI0COO OCBOEHMs COJAEp)KaHHs Kypca, JOJDKHO HCIOJIb30BaThCS MPH MOATOTOBKE K
MPAKTUYECKUM 3aHITHUSIM [0 COOTBETCTBYIOLIUM pa3JieaMm.
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AHaIUTHYECKOE YTEHHE — ITO KPUTHUUECKUH pa300p TEKCTa C MOCIEIYIOIUM €ro KOHCIEK-
tupoBaHueM. CriocoOcTByeT Hambosee yriayOolieHHOMY M3Yy4YeHMIO M JIydlleMy NOHHMaHHIO Mare-
puaa.

Tekywuit KOHmponb 3HAHUE TIPEAHAZHAYCH U1 BBIABJICHUSA U OLICHKU ITOJIYYCHHBIX 3Ha-
HUH, YMEHU! U HaBBIKOB U IPOBOJUTCS IOCJIE U3YYEHUS TEM U Pa3/eI0B IUCLUUILUIMHBI C UCIIONb30-
BaHMEM B KaueCTBE OLICHOUHBIX CPEJICTB TECTOBBIX 3aJaHU JHOO0 ImyTeM cobeceoBaHUs ¢ 00yda-
IOLUMCS.

Koncynemayuu — KOHCYIbTUPOBAHUE 00yUarOIUXCs IO TEMaM y4eOHOro MaTepuana B Iie-
JAX OKa3aHWS METOJUYECKOM IMOMOIIM B CaMOCTOSATEIbHOM H3YYEHMHM MaTepualla JUCLUILIMHBL,
IIPU IIOATOTOBKE K IIPAKTUYECKUM 3aHATHUIM U K IIPOMEKYTOUYHOM aTTECTALUU.

Ix3zamen (xax Gopma MPOMEKYTOYHOU aTTecTalUK). DK3aMEH 10 AMCIMILUIMHE IPH3BaH
BBISIBUTh O0BEM M TIIyOMHY OBJIQJCHUS OOYYArOIIMMCS TEOPETHUYECKUMH 3HAHUSAMHU I10 JTUCIIH-
IUIMHE, CIOCOOHOCTD YBSI3aTh TEOPETHUUECKUE aCHEKThI IIPeIMETa C MPAKTUUYECKON MPUMEHUMOCTBIO
B NPO(HeCCHOHAIBHON IeTETbHOCTH, YMEHHE CUCTEMATU3UPOBATh U M3JIaraTh U3y4EHHBIH MaTepH-
an.

K sKk3ameny nomyckaroTcst 00ydaronmecs: Ipy YCJIOBUH BBITIOJTHEHUS U 3alIUTHl UMU BCEX
IPAaKTUYECKUX padoT.

[Ipn moaroroBke K 3K3aMeHy HEOOXOAMMO HCIIOJIb30BaTh KOHCIEKTHI JIEKLUH, MaTepuai
IPAaKTUYECKUX 3aHATHH, PEKOMEHIYEeMYIO JINTepaTypy, UCIOIb30BaTh pecypchl MH()OPMALIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeTY.

9.1. MeTonnueckne yKazaHus J1JIs1 00y4alOIMXCS 110 BHINOJTHEHUI0 IPAKTHYECKHUX PadoT

Tpebosanus k ogopmaenuro omuema no npaKkmuyeckol pabome
OTuer 1o npakTHYECKON paboTe TOJKEH COAepKaTh:
— TUTYJIbHBIN JIUCT;
— 1€ paboThI;
— 3a/laHue;
— pe3yabTaThl BBIIOJIHEHUS paboThI;
—  BBIBOJBL.
OdopmiieHne 3arojioBKOB TaOJIUL, TOAMHUCEH K PUCYHKAM J0JKHO COOTBETCTBOBATh MPEIb-
ABJIIEMBIM TPEOOBAHUSIM.
3anyra 0TYETOB MO NPAKTUYECKUM paboTaM MPOUCXOAUT MOCIE TPOBEPKH MPEIoiaBaTeseM
IPABUJIBHOCTH BBINOJIHEHUS pabOThHI U MPHU YCIOBUU COOIIOAeHUS TpeOOBaHUI K O(POPMIIEHHUIO OT-
yera. 3aluTa OTYETOB MPOXOJIUT B hopMe cobeceoBaHUs 00ydaroLerocs ¢ npenogasareiaem. s
CaMOCTOSITENIbHOM MPOBEPKU TOTOBHOCTH 00YUaIOIIErocs K 3alluTe oTyeTa Mo MpakTUYecKoil pabo-
T€ PEKOMEH/YETCsl UCII0Ib30BaTh KOHTPOJIBHBIE BOIIPOCHI JUIsl CAMOIIPOBEPKHU.

IIpakTuyeckoe 3ansaTue Ne 1. HopMaTuBbI KayecTBa OKPY KalOLIel cpeabl

[{enp pabOTHI: 3aKPENUTH TEOPETUUECKHUE 3HAHUSI TI0O METOIOJIOTHYECKUM OCHOBAM JKOJOTUYECKOTO
HOpMHpOBaHUs B PD, 03HAKOMUTBCS C JaHHBIMU [0 CAaHUTAPHO-TUTMEHUYECKUM HOpMaTHBaM Ka-
YECTBa OKPYKAIOLIEH CPEIbI.

3aHsTHE NPOBOAUTCA B MHTEPAKTUBHOUN (opme: paboTa B MajbIx rpymnmnax. Pabora B ManbIx rpym-
nax MpeArnoiaaraéT COBMECTHOE BBIIIOJIHEHUE 3aJlaHUs, KOJUIEKTUBHBIN NOUCK MPAaBUIBLHOTO pelie-
HUS, YTO CTUMYJIMPYET TBOPUECKYIO aKTUBHOCTh O0YYaIOUINXCs, CIIOCOOCTBYET Jy4IIeMY BOCIPHUSI-
TUIO MUH(pOpPMAIMK B Ipolecce 00CYXICHHS, SIBISETCS CBOCOOpPa3HbIM TPEHUHIOM JUIS TPOBEPKU
3HaHUU oOyuatonuxcs. B3anMopelicTBre B rpyImie Mo3BojsieT MOBBICUTh Ka4eCTBO 3HAHUI 00yda-
IOIIMXCS, CIIOCOOCTBYET BhIpabOTKE MPO(ECCHOHANBHO 3HAUMMBIX HABBIKOB MEXJIMYHOCTHOTO 00-
HICHHUS.

3amanue:
1. O3HaKOMHTHCSI C JAaHHBIMU 110 CAHUTAPHO-TUTUEHHYECKUM HOPMATHBAM KauyeCTBa OKPY KarolIei

Cpeabl. Ta6J'II/II_[I)I «Hpe)leano JO0IYCTUMBIC KOHICHTPAIUN XUMHUYCCKUX BECIICCTB B aTMOCCbepHOM
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BO3/yX€ HACEJICHHBIX ITyHKTOBY, «[IpenenpHo NOMmycTHMbIE KOHIIEHTPAllMM XHMHWYECKUX BEILECTB
B BOJIC BOJHBIX OOBEKTOB XO3SHCTBEHHO-TIUTHEBOTO M KYJIBTYPHO-OBITOBOTO BOJOMOJIB30BAHUSY,
«IIpenenbHO NOMYyCTHMBIE KOHLEHTPALUNA XUMUYECKUX BEILECTB B IIOYBE M JONYCTHMBIE YPOBHU
UX COZAEpKaHMsI 10 MOKA3ATENIM BPEIHOCTHY.
2. OTBETUTH HA BOIIPOCHI:
— Hcxonsa u3 Bennuun I1JIK B atMocdepHOM BO3ayXe HACENEHHBIX MYHKTOB, KaKue W3 Be-
IIECTB, IPUBEICHHBIX B TAOJUIIE, SIBISIOTCSI HAUOOJIEE OMTACHBIMU IS 3I0POBbS YeIIOBEKa?
— CopepxaHue KakuX BELIECTB B BOAE HOPMHUPYETCA IO OOLIECAHUTAPHOMY IIOKA3aTENio
BpeaHocTu?
— [Ilo xakoMy moka3aTeino BpeIHOCTH HOPMUPYETCS COAEPKAHUE B BOJE TSKEIIBIX METAJIOB,
IPUBEJECHHBIX B Tabnuie?
— JIis KakMx BeIlecTB IIpU ycTaHoBIeHUHU BennuuHbl [I/IKp B KauecTBe TMMUTHPYIOIIETO 110-
Ka3aTeJIsl UCIOJIb3YETCsl OPraHOJIeNITUYECKUH (M3MEHEHHE 3araxa BOIbl)?
— [Ilo xakoMy moOKa3aTen0 BPEIHOCTH HOPMHUPYETCS COAEP KAHHME B IIOYBE MEIM, MapraHia,
LIMHKA, PTYTH, MBIIIbsKA, CBUHLIA, XpoMa?
3. 3akpenuTh TeopeTHueckue 3HaHUs Mo TeMe «HopmaTuBBI KauecTBa OKpYXKarolled cpeibl» B
paMKax paboThl B MaJIbIX IPYMIAX B BUJE IUAAKTUYECKON UTPbl «KOHTPOJIB» Ha OCHOBE KOHTPOJIb-
HBIX BOIIPOCOB ISl CAMOIIPOBEPKH C HCIIOJIB30BAHUEM METOJUKH «BOIIPOC — OTBET».

ITopsimoK BBEIIOJTHEHHS:

1. PaboTa B MaJbIX TpyMIax B COOTBETCTBUH C 3a/IaHUEM.

2. IlpoBenenune TEKyIero KOHTPOJI 3HaHUM B (popme cobeceroBaHus ¢ MPEnoaaBaTesieM Ha OCHOBE
KOHTPOJIbHBIX BOIIPOCOB JJIsI CAMOIIPOBEPKH.

DopmMa OTYESTHOCTH:
CO6€CGI[OB3.HI/IC C IperogaBaTcjieM Ha OCHOBE KOHTPOJILHBIX BOIIPOCOB JIsA CAMOIIPOBECPKH.

3aIlaHI/I$[ JUISL CaMOCTOSTCILHOMN DaGOTLI:

1. Hpopa60TaTL JIEKITUOHHBIN MaTtepuall, pCKOMCHAYCMYIO JIMTCPATYpPY C LCJIbIO U3Y4YCHUA U CHU-
CTeMaTu3aluu MaTrcpualia mo TcM<C 3aHATHA.

2. IToaroToBUTHL OTBETHI HA KOHTPOJIbHBIC BOIIPOCHI IJId CAMOIIPOBCPKHU.

PexomeH1aMy 00 BBINOJHEHUIO 3a/IlaHUH U MOATOTOBKE K MPAKTUYECKOMY 3aHITHIO

JU1s IOATOTOBKY K IPAKTUIECKOMY 3aHSITHIO UCIIOIH30BATh B KAUECTBE HCTOYHHKA!

Xaycros, A. I1. HopMupoBanue 1 CHUXEHHE 3arpsA3HEHUs] OKPYKaIoLIel cpeibl: YU4eOHHUK I aKka-
nemuyeckoro OakanaBpuara / A. I1. Xaycros, M. M. Penuna; Poccuiickuii yH-T Apy»)Obl HAPOIOB. -
2-e u3n., nepepad. u goim. - Mocksa: FOpaiit, 2016. - 387 c.

Mamepuan ona pabomul Ha NPAKMUYECKOM 3AHAMUL:

IIpedenvHo donycmumvie KOHYEHMPAYUU XUMUYECKUX 8eUjeCE 8 AmMOchepHom 8030yxe
HACENIeHHbIX NYHKMOE

BemecTBO I K yp, mr/m* NAKcc, mr/m°
AmMMmuaxk 0,20 0,04
Banaansa natuokucs - 0,002
Okcua yraepoja 5 3
Jlnokcup azora 0,2 0,04
Oxkcup azora 0,4 0,06
bens(a)mupen - 10°
Jlnokcu cepol 0,5 0,05
CepHas KUCJIOTa 0,3 0,1
CBHHEI ¥ €r0 HEOPTaHUYECKUE CO- 0,001 0,0003
€INHEHUS
CepoBoI0po/ 0,008 -
dopmabaeru 0,05 0,01
B3Benrennrle BemniecTna 0,5 0,15
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Hpedeﬂbno OonycmuMble KOHYeHmpayuu XumMuvecKux eeuiecmse 6 600€ BOOHBIX 0OBLEKMOE

XO35UCMBEHHO-NUMBEBO2O U KyﬂbmypH0-6blm08020 6000N0Ib306AHUSA

BewmecrBo HAKpg, Mr/a JInMuTHpYIOmWii MoKa3aTelb
bensun 0,1 OPTraHOJICITUYCCKHIA (3amax)
benson 0,01 CaHUTAPHO-TOKCUKOJOTHYECKHUH
bop 0,5 CaHUTapPHO-TOKCUKOJIOTUYECKUN
I'unpokcubenson (henor) 0,001 OpraHoJICITHYCCKHA (3amax)
Jumeruncynbdokrcun 0,1 oOrniecaHUTapHBIN
XKenezo 0,3 OpraHoJICNTHYCCKHI (OKpacka)
Kanmuii 0,001 CaHUTAPHO-TOKCHKOJOTHYECKHUH
Jluraus cynbdatHbIi 5 OpPraHOJICITHYCCKHM (OKpacKa)
JIntuit 0,03 CaHUTAPHO-TOKCHKOJOTHYECKHUH
Maruuit 50 OpraHOJICNTUICCKU (TIPUBKYC)
Mapranen 0,1 opraHoJienTuIecKuii (okpacka)
Menp 1 OPTraHoJIeNTHIEeCKHH (IPUBKYC)
Metanon 3 CaHUTapPHO-TOKCUKOJIOTUYECKUN
MeraHTHON (METHIMEPKAIITaH) 0,0002 OpTraHOJIEITHIECKHH (3amax)
MBIIIBSIK 0,01 CaHUTAPHO-TOKCUKOJIOTHYECKUN
Hedts 0,3 OpraHoJICNITUYECKUM (TUICHKA)
Huxens 0,02 CaHUTAPHO-TOKCHKOJIOTHIECKHUN
Hutpatsr 45 CaHUTAPHO-TOKCHKOJIOTHIECKHN
Hutputh 3,3 CaHUTAPHO-TOKCUKOJIOTHYECKUH
PryTh 0,0005 CaHUTAPHO-TOKCUKOJIOTHYECKUH
CBunert 0,01 CaHUTAPHO-TOKCHKOJIOTUYCCKUN
Cynbdatst 500 OpTraHoIeNTHIEeCKH (IPUBKYC)
Cynbdunb u cepoBOIOPOIT 0,003 OpTraHOJIEITHIECKHH (3amax)
CypsMa 0,005 CaHUTaPHO-TOKCUKOJIOTHYECKHI
Tamnuit 0,0001 CaHUTAPHO-TOKCHKOJOTHYCCKUN
Tpuxnopoudenun 0,001 CaHUTAPHO-TOKCHKOJIOTHIECKHUN
Tpuxiopmeran 0,1 CAaHUTAPHO-TOKCHKOJIOTHIECKHN
Dopmanbaeru 0,05 CAaHUTAPHO-TOKCHKOJIOTHIECKHN
Xi0p OTCYTCTBHE oO1ecaHuTapHBIH
2-XnopOeH30iHast KHCI0Ta 0,1 OpraHOJICNITUYECKHUM (TTPUBKYC)
XopbeHs3on 0,02 CaHUTAPHO-TOKCHKOJIOTHIECKHUN
Xopuapl 350 OpraHoJIeNTHYeCKH (IPUBKYC)
Huaauasr 0,035 CaHUTaPHO-TOKCHUKOJOTHUICCKUI
Huak 1 oO1ecaHuTapHBIH
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Hpe()eﬂbﬂo ()onycmuMble KOHYeHmpayuu XumudeCKux eeujecnie 6 noiee u ()onycmuMble YPO6HU UX
CO()epOfCClHM}Z no nokasameusim GPBC)HOCWZM

TTIK, Mr/kr, IMTokazaTenb BpeIHOCTH
HaumenoBanue m}lmb'] ¢ vye ~
BelIeCTRA yue- TpaHc- . o0111e-
ToM poHA | qokammoHHbIIE mOTpILH CAHHTAPHBII
Hodeuxchwie ghopmul

Mens 3,0 3,5 72,0 3.0

Hukens 4.0 6,7 14,0 4.0

[uHK 23,0 23,0 200,0 37,0

KobBansr 5,0 25,0 > 1000 5,0

@Top BOIO- 10 10 10 25

PACTBOPHMBIH

Mapraneu 140,0 320,0 1860,0 140,0

YEepPHO3EM,

HU3BIEKAEMEI

aleTaTHo-

AMMOHUWIHEBIM

GybepoM

cpH 4.8

Mapranen 60 220 1000 60

Il PHOBO-

MOA30THCTAs

nousa c pH 4,

HU3BIEKAEMBIH

aleTaTHo-

AMMOHUITHEIM

GybepoM

cpH 4.8

ITJIK, Mr/kr, I[MokazaTedb BpeIHOCTH

HaumeHoBanue r[(}llei ¢ vie- Tpatc oome

BelllecTBA y B i B

ToM thoHa JOKAIHOHHBIH BOZHLIH CAHMTAPHBII
Mapraneu 500 1100 8000 500
IepPHOBO-
10/130JIMCTas
nousa ¢ pH >6,
H3BJIeKaeMBIii
0,11 H,50,
XpoMm 6.0 6.0 6.0 6,0
Baioewie qhopmut

CypbMma 4.5 4.5 4.5 50,0
Mapraunen 1500 3500 15000 1500
Bananwuii 150,0 170,0 350,0 1500
Mapraneu + 1000 + 100 1500 + 150 2000 + 200 1000 + 100
+ BaHanWi
CauHel 32,0 35,0 260,0 32,0
M BILLIBAK 2.0 2.0 15,0 10,0
PryTe 2,1 2,1 33,3 5.0
CBuHeun + 20+ 1 20+ 1 30+2 30+2
+ pPTVTh
Mene 55 — — —
Hukenn 85 — — —
LHnHk 100 — — —

OcHoBHasl TuTeparypa
1. Kykun, I1. I1. OnieHka Bo3A€iCTBHS HA OKPYXKAIOIIYIO Cpely. DKCIepTru3a 0e30macHOCTH: yueh-
HUK U IpakTHUKyM Juist OakanaBpuara u maructpatypsl / I1. II. Kykun, E. }O. Konecunukos, T. M.
Konecuukosa; MATU - Poccuiicknii rocyjapcTBEHHBII TEXHOIOIMYECKUH yHUBepcuTeT um. K. O.
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[unonkosckoro. - Mocksa: FOpaiit, 2016. - 453 c.

JlononHuTenbHas IUTEpATYypa
1. Jlecuuxora, B.A. HopMupoBaHue 1 ymnpaBlIeHHE Ka4eCTBOM OKPYXKArOIIEH Cpelbl: yueOHOEe IMo-
cobue ais 6akanaBpoB / B.A. JlecankoBa. - M.; bepnun: {upekr-Menua, 2015. - 173 c.: ui. - buo6-
guorp. B kH. - ISBN 978-5-4475-3632-9; To ke [DnexkTpoHHBId pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=276099
2. Penquna, M. M. HopMupoBaHue ¥ CHWIKEHHUE 3arps3HEHUN OKpY)KAroUIeH cpeapl: yUeOHUK IS
OakanaBpoB / M. M. Peauna, A. I1. Xaycros; Poc. yH-T npyx0561 Hapo0B. - Mocksa: FOpaiit, 2015.
-431c.
3.AxunuH, H. U. [IpombinieHHast SKOJIOTHS: TPUHIUIIBI, TOIXO0/bI, TEXHUUYECKUE PEIICHHS: y4eo-
Hoe nocooue / H. Y. AkuHuH. - 2-¢ u3., uchp. u Aoi. - Jonronpyaasnii: Matemrekt, 2011. - 312 c.
4. Usanos, B.Il. Menununckas sxonorus / B.I1. Usanos, H.B. UBanosa, A.B. I[1o1oHHKOB; mOx
pen. B.II. Banosa. - Cankr-IlerepOypr: CnerJlut, 2012. - 317 c. - ISBN 978-5-299-00470-0; To
xe [DnexTponnsrii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=104915

KoHTpoJibHBIE BOIPOCHI /IJIsi CAaMOIIPOBEPKHU
1. Ha3zoBuTe OCHOBHBIE METOJOJIOTUYECKUE TOJIOKEHUS, JIEKAIINE B OCHOBE TUTHEHUYECKOTO
HOPMHPOBAHMS aTMOC(EPHBIX 3arPsI3HEHUMN.
2. Jlnsg KakuxX BEIIECTB YCTAaHABIMBAIOT MPEAEIbHO IOMYCTUMBbIE MaKCHMAJIbHBIE DPAa30BbIE
KOHIIEHTpauuu?

3. C xakoi nenpro pa3padareiBarorcs HopmaTusbl [TJK, .. ?
4. Yto takoe ObBYB? B kakux ciydasx oH yCTaHABIUBACTCS?
5. Kak yuutbiBaercs 3pQexT cymmanuu mpu TUTHEHHYECKOM HOPMHPOBAHUU XUMHUYECKUX

BEIIIECTB B aTMOC(EPHOM BO3IyXe HACCIEHHBIX MECT?

6. IlepeunciuTe MoKasaTead BPEIHOCTH P HOPMHUPOBAHMHM XMMHUYECKHX BEIICCTB B BOJHOMU
cpene. UTo xapakTepu3yeTr KaKIblil moKa3arelb?

7. I[JI?I BOOHBIX O6TJCKTOB KaKHuXx KaTeFOprI BOAOIIOJIB30BAHUS YCTaHaBJ'II/IBaIOT HOpMaTI/IBI)I
TIJIK, 1 TIJIK, ;. ?

8. Haiite onpenenenue [1JIK, . , [IJIK;, TTIK.

9. Yro xapakTepu3yeT TPaHCIOKAIIMOHHBIN [MOKa3aTellb BPEAHOCTH?

IIpakTnyeckoe 3ansitne Ne 2. JKoJOrHYecKHe MOCTIeICTBUA 3arPsi3HEHUs] OKPY:KaloLei
cpeabl MNPEeANPUATHAMHM Pa3JMYHBIX OTpacjeil npoMblnUIeHHOCTH. OuneHka yCJI0BHH
NPOXMBAHUA HAaceJleHUs B 30He BO3JCHCTBUS MNPEANPHUATHA Pa3JIMYHBIX OTpaciei
MPOMbIIIVICHHOCTH

[lenb pabOTHI: 3aKPENUTh TEOPETHUUECKHUE 3HAHUS MO BHUJIaM BO3ACHCTBUS Ha OKPYKAIOIIYIO CPEIy
NPEANPUATUI PA3JIMYHBIX OTPACiEd NMPOMBILUJIEHHOCTA M IO 3KOJOTMYECKUM IOCIEACTBUAM 3a-
T'PSI3HEHUSI OKPYKArOLIEN CPEJIbI.

3aHsTHE POBOJUTCS B MHTEPAKTUBHOU (popMme: oOydaromuecs IpeCTaBiIsIIOT Ipe3eHTallluy Ha 3a-
JTAaHHbIE TEMBbI U 00CYKIA0T TOKJIAIbI.

3amaHue:
1. 3anonHuTh TAOMUIY «DKOJOTUYECKHE TIOCIEICTBUS 3arpsi3HCHUsI OKPYXKAIOMEH Cpebl Mpe-

NPUATUSIMU Pa3IMYHbIX OTpaciiell IPOMBILIEHHOCTHY.

2. IToAroTOBUTH JOKJIA/IBI HA TEMY:
— BosneiicTBue BBIOPOCOB MPEANPUATHI TETNIOIHEPTETUKN Ha 3/10pPOBbE HACEIECHUS.
— 3abosieBaeMOCTh HACEJICHUs B KPYIHBIX HEHTPaxX YePHOH MeTaJUTypriH.
— 3aboseBaeMOCTb HACEJIEHUSI B KPYIHBIX LIEHTPaX [[BETHOW METaTyprHH.

[lopsiA0K BBIMOJHEHUS:
1. 3anomHuTh TaOAMIY «DKOJIOTMUECKHUE IOCIEICTBUS 3arpsi3HEHUS] OKpY)Karollel cpeabl Mmpea-
OPUSTUSIMH PA3JIHYHBIX OTpaciieil IPOMBIIUICHHOCTH.
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2. Chenatb BBIBOJBI, BBIICIHB OTPACIU MPOMBINUICHHOCTH, XapaKTEPU3YIOIIUECS HAUOOIBITNM
00BEeMOM: BEIOPOCOB B aTMOC(Epy; COPOCOB CTOYHBIX BOJI; 00pa30BaHUS OTXOIOB.

3. 3aciymaTh ¥ OOCYIUTh JTOKJIAIBI.

4. 3amuTa mpakTHYeckord paboTel B (hopme cobeceoBaHUS C MPENoAaBaTesieM Ha OCHOBE KOH-
TPOJIBHBIX BOIIPOCOB JUISI CAMOTIPOBEPKH.

dopma OTYETHOCTH:
OTYET IO MPAaKTHYECKOU paboTe; cobeceoBaHue ¢ MPENoiaBaTesieM Ha OCHOBE KOHTPOJIBHBIX BO-
MIPOCOB JIJIsl CAMOIIPOBEPKHU.

3a/iaHus AJi CaMOCTOSTENIbHON paboThI:

1. TlpopabGoTaTh JIEKIIMOHHBIM MaTepHall, PEKOMEHAYEMYIO JIMTEPATypy C LEIbI0O U3YUCHUS U CH-
cTeMaTHU3alii MaTeprasa o TeMe 3aHsATHS.

2. IloaroToBUTH JOKIAABI IO TEME MPAKTUYECKOTO 3aHSITHS.

3. [ToaAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI JJIsl CAMOIIPOBEPKH.

PexomeH1aMy 0o BBINOJHEHUIO 3a/IJaHUH U MOATOTOBKE K NPAKTUYECKOMY 3aHATHIO
Otuer 1o NpakTUYECKOH paboTe AOJKEH BKIIOYATh TaOIUILY:

OKonocuueckue nociedCcmeus 3a2pA3sHeHUs. OKpYHcarowel cpedsvl nNPeonpusmusIMu pasiuiHblx
ompacieti NPOMblLULIEHHOCHU

Kpynneiimme CoctaB u .
Otpacinb by Bri6pocs! B Bo3zgeiictBue
MPEAPUATUSA 00BEMBI OTx01BI
MIPOMBIIIEHHOCTH aTMocdepy Ha MOYBBI
B PO CTOYHBIX BOJ
TemnosHepreTuka

I[BeTHAsI METAILTYPIUsl
UYepHast METAJULYPrus
L1bI1
I'oprOmoOBIBatOIIas
MIPOMBINIIEHHOCTb

OcHoBHast TuTepatypa

1. Kykun, I1. IT. Ouenka Bo3eiicTBHS Ha OKpYKalOIIyI0 cpely. DKcnepTu3a 0e30MacHOCTH: yueo-
HUK U OpakTUKyM Juist OakanaBpuara u maructpatypsl / I1. I1. Kykun, E. }FO. Konecuuxos, T. M.
Konecuukosa; MATU - Poccuiicknii rocyapCTBEHHBIN TEXHOIOIMYECKHN yHUBepcuTeT um. K. O.
[{uonkosckoro. - Mocksa: FOpaiit, 2016. - 453 c.

2. OcHOBBl MH)KEHEpHOW »skojoruu: ydeOHoe mocobue / B.B. Jlenuco, W.A. Jlenucosna,
B.B. I'yrenos, JI.H. ®ecenko; nox pea. B.B. Jlenucosa. - Pocros-u/]] : ®enuke, 2013. - 624 c. :
W, cxeM., TabJ. - (Beiciiee obpazoBanue). - ISBN 978-5-222-21011-6; To >xe [DneKTpOHHBIH pe-
cypc]. - URL: http://biblioclub.ru/index.php?page=book&id=271599

JlononHuTEeNbHAS IUTEPATYypa

1. Jlapuonos, H. M. [IpombinnieHHas sxonorusi: yaeOHuk ais 6akanaspos / H. M. JlapuoHos, A. C.
Psa6simenkoB; HarmmonansHbIi uccienoBaTenbckuil yausepeurtet. - Mocksa: FOpaiit, 2016. - 495 c.
2. DOxomorusi: yuebHoe mocobue / C.M.PomanoBa, C.B.CrenanoBa, A.b. SIpomieBckuii,
N.T'. lllaitxueB; MunuctepcTBo oOpa3zoBanusi U Hayku Poccum, denepaibHOE TOCYIapCTBEHHOE
Oro/KeTHOe 00pa30BaTEeNbHOE YUPEKICHHUE BBICIIEro MpodeccuoHanbHOro odopazoBanus «Kaszan-
CKUM HAIlMOHAJbHBIA MCCIEAOBATEIbCKAN TEXHOJIOTUYECKUU yHUBepcuTeT». - Kazanb: M3narens-
ctBo KHUTY, 2014. - 372 c. : Tab:x., rpad., cxem., ui. - bubmuorp. B kH. - ISBN 978-5-7882-1596-
9; To xe [Dnextponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428110

3. Usanos, B.Il. Menununckas sxonorus / B.I1. Usanos, H.B. UBanoBa, A.B. IIo1oHHKOB; mon
pen. B.I1. Banoga. - Cankr-IlerepOypr: CrerJlut, 2012. - 317 ¢. - ISBN 978-5-299-00470-0; To
xe [AnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=104915

4. CanouukoBa JI.K. Dkonorus u oxpaHa okpy»arouiei cpelbl Mpy XUMHUYECKOM 3arpsi3HEHUU:
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yue0. mocooue s Byzos/ JI.LK. CamoBaukosa, [[.C. Opnos, U.H. JlozanoBckas.- 4-¢ u3j., mepe-
pal..- Mocksa: Beiciiast mkomna, 2008. — 334 c.

KOHTpobHbIE BONIPOCHI /1151 CAMOIPOBEPKU

CocraB BbIOPOCOB NPEANPUATHH TEINIOIHEPIeTUKH, paOOTAIOIUX Ha YIJI€.

XUMHUYECKUI COCTaB JieTydel 3011bl. Bo3aeiicTBre BEIOPOCOB 30161 Ha 3J0POBhE YEIOBEKA.

Kakue KOMIOHEHThI BEIOPOCOB SABJISIOTCS HCTOYHUKOM BBINAZICHNUs KUCIOTHBIX 0CAIKOB?

KakoB ypoBeHb UCIIOJIb30BaHUS 30JIOIIJIAKOBBIX OTX010B B PD?

Ha3zoBute 00bEM HaKOIMJIEHHBIX 30J0LLIAKOBBIX OTXOJ0B Ha TeppuTopuu PO.

Kakumu anemeHTamMu 3arpsi3HsAi0TCs M0I3€MHbBIE BOJIbI B palioHe 307100TBanoB TOLL?

CocTaB CTOYHBIX BOJ| CHCTEM T'HIPO30JI0yAATIECHUS.

TOL] Kak UCTOYHUK TEIUIOBOI'O 3arpsi3HEHUs BOJOEMOB. DKOJOTUYECKHE MOCIEICTBUS TEl-

JIOBOT'O 3arpsiI3HEHUS BOJIOEMOB.

9. CocraB BEIOPOCOB MPEANPUATHI YEPHOH METAILTYPIUH.

10. OcHOBHBIE UICTOYHUKHU BEIOPOCOB B aTMOC(EPY B UEPHOM METAJLTYPIHH.

11. Ha3zoBuTE OCHOBHBIE HANPABJIECHMSI UCIIOJIb30BAHUS BOJbI B YUEPHOU METAJLITypIHH.

12. Kakas nonst cOpachlBaeéMbIX CTOYHBIX BOJl B YEPHOH METAJZIypruy OTHOCUTCS K KaTeropuu
3arpsi3HeHHBIX? Kakue BeniecTBa BXOAAT B UX COCTaB?

13. CocTaB BBIOPOCOB MpeIPUATHI LIBETHOW METAJUTYpPIUH.

14. KakoB BKJIaJl IBETHOW METAJUTYPTUU B 3arpsi3HeHre aTMOoc(hepHOro Bo3ayxa B PO?

15. CocTaB cTOYHBIX BOA MPEANPUATHI LIBETHON METAJITypruu.

16. O6bemMbI 00pa30BaHuUs OTXOAOB Ha MPEINPUATHIX YEPHOH U IIBETHON METAILTYPrHUH.

17. IlepeuncnuTte BeliecTBa, BXOAAIIME B COCTaB BbIOpocoB npeanpustuii LIBII.

18. KakoB BKIaJ] 1EIUTION03HO-0yMaXHON TPOMBIIIJICHHOCTH B COPOC 3arpsi3HEHHBIX CTOYHBIX
BO/I TPOMBIIIEHHOCThIO PD?

19. Buzpl BO3CHCTBHS Ha OKPYXKAIONIYIO cpeny HedTe100bIBaIOIICH OTpaciy.

20. OcHOBHbIE HaNpaBJICHUS HETAaTUBHOI'O BO3JEHCTBHS Ha OKPYKAIOIIYIO CPedy TOpHOIO00bI-
BAIOLIEH MPOMBIIIIIEHHOCTH.

NN E

HpaKaneCRoe 3ausaTue Ne 3. Cnoco0bl 0UMCTKH MNPOMBIIIJICHHBIX BblﬁpOCOB

[{ep paOOThI: 03HAKOMHUTHCS C UCTIOIB3YEMBIM MBUICYJIABIUBAIOIIUM 000PYIOBAHUEM, €TI0 JI0CTO-
WHCTBAMHU M HEJOCTAaTKaMHU; O3HAKOMHUTHCS C METOJAAMH OYMCTKH MPOMBIIIJICHHBIX BBIOPOCOB OT
JIMOKCUJIA CEPBI U OKCUJIOB a30Ta.

3aHsTHE POBOJUTCS B MHTEPAKTUBHOU (popMme: oOydaromuecs IpeaCTaBiIsIIOT Ipe3eHTallluy Ha 3a-
JTAaHHbIE TEMBbI U 00CYKIAI0T TOKJIAIbI.

3ajaHue:
1. U3y4nTh KOHCTPYKIMIO ¥ MPUHLUI AEHCTBUS MbUICYJIaBIMBAIOLIET0 000pYyAOBaHUs; OXapaKTe-
pU30BaTh JTOCTOMHCTBA U HEIOCTATKH.
2. IToAroTOBUTH JOKJIAIBI HA TEMY:
— MeToab! OYMCTKH BEIOPOCOB OT JHOKCUIA CEPBI.
— MeToab! OYMCTKH BEIOPOCOB OT OKCHJIOB a30Ta.

ITopsIAOK BBINOJHEHUS:
1. Vcronp3ysl mpeAcTaBiIeHHBI MaTepHall, U3yYUTh KOHCTPYKLMIO W MPUHIUN JEHCTBUS IbLIe-
yJIaBJIMBAIOIEr0 000pyI0BaHUS.
2. 3acnymaTb U 0OCYIUTh JOKJIa/bI.
3. [loAroTOBHUTH OTYET 1O MpaKTHIECKOH padoTe «CrocoObl OYMCTKA MPOMBIIIIICHHBIX BRIOPOCOBY,
KOTOPBIN JJOJDKEH BKIIIOYATH!

— OuucTtka BbIOPOCOB OT MBUIM B IMKJIOHAX: KOHCTPYKLMS IMKJIOHA (puUC.), MPUHIUN JeH-

CTBUS, IOCTOMHCTBA U HEJIOCTATKH.
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— Koncrpyknuu ckpyo6epoB (puc.). locTOMHCTBA M HEAOCTATKH «MOKPBIX» IBUICYJIOBUTE-
JEH.
— Ounctka BEIOPOCOB B ANMEKTPO(UIBTPaX: KOHCTPYKIHMSA IIACTUHYATOTO M TPYyOUaTOro 3JeK-
TpoduIbTpa (PUC.), IPUHIUIT ACHUCTBHUS, JOCTOMHCTBA U HEJIOCTATKHU.
— TkaHeBble pyKaBHbBIE PUIBTPBI: KOHCTPYKITUS (pHC.), TOCTOMHCTBA U HEJJOCTATKHU.
— Meroabl 04MCTKH BBIOPOCOB OT JTHMOKCHIA cephl (CyTh MeTona, 00opyaoBaHue, Y HEeKTUB-
HOCTb OYHCTKH).
— MeToabl OYHCTKH BBIOPOCOB OT OKCHJIOB a30Ta (CyTh MeTojaa, obopynoBaHue, 3P heKTuB-
HOCTb OYHCTKH).
4. 3ammra mpakTU4Yeckor paboTel B Gopme cobecemoBaHUs C MperojaBaTelieM Ha OCHOBE KOH-
TPOJIBHBIX BOIIPOCOB JUISI CAMOTIPOBEPKH.

dopmMa OTYECTHOCTH:
OTUYCT IIO HpaKTH‘ICCKOﬁ pa60Te; CO6CCCI[OB21HI/IC C nperoaaBaTejicM Ha OCHOBC KOHTPOJIBHBIX BO-
IIPOCOB IJIA CaMOIIPOBEPKHU.

3aiaHus AJis CaMOCTOSTEeNIbHON paboThI:

1. TlpopabGoTaTh JIEKITMOHHBIM MaTepHall, PEKOMEHAYEMYIO JIMTEPATYpPy C LEIbI0 U3YUCHUS U CH-
CTEMAaTU3alMy MaTepUaiia 1o TEME 3aHITHUSA.

2. IloaroToBUTH MOKJIAABI IO TEME MPAKTUIECKOTO 3aHSTHS.

PGKOMGHILaIII/II/I 110 BBIITOJHCHHUIO 3a;1aH1/1ﬁ U ITOATOTOBKE K ITPAKTHUYCCKOMY 3aHATHUIO

Mamepuan 0nsa usyuenus Ha NPAKMUYECKOM 3AHAMUU

-

Puc. 1. KoncTpykius nukioHa:
1 — matpy6o0K; 2 - BbIXJIONHAS TPyOa; 3 - HMIUHAPUYECKas YacTh; 4 - KOHUYECKAs 4acTh;
5 — OyHKep i cOOpa MbLIH
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Puc. 2. [Tonsrit popcyHOUHBIH ckpyOOep:
1 - xopnyc; 2 - hopcyHOUHBIE TOsICa; 3 - MATPyOOK
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Puc. 3. Hacanounslii ckpy060ep:
1 - opomraroriee ycTpoicTBO; 2 - HacaaKa

Puc. 4. Tune! Hacagok:
1 - konpua Pamura; 2 - KoJblia ¢ Meperopokoif; 3 - Kobla ¢ KpecToo0pa3HOM MeperopoaKoi;
4 - xonpua Ians; 5 - cenna bepins; 6 - cennna Matamoke
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Puc. 5. bap6oTakHO-TIEHHBII CKpyOOep ¢ epeMBHOM TapeIKO:
1 - kopmyc; 2 - cioii neHsl; 3 - nepearBHast TapeiKa
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Puc. 6. Tunsi 371eKTpoPUIBTPOB:
a — BePTUKAIbHBIN TpyOUaThIii; O - TOPH30OHTAIBHBIN TUTACTUHYATHIN; 1 - arperaTsl
AJIEKTPOTUTAHUS; 2 - U30JSATOPHI; 3 - KOPOHUPYIOIINE AIEKTPOJIbI; 4 - 0CaIUTETBHBIE YJIEKTPOIbI

Puc. 7. Paznu4Hbie THIIBI OCATUTEIBHBIX AJIEKTPOIOB CIOXKHOTO TTPO(HIIS:
a — nepdopupoBaHHbIe; O — KApMaHHbBIE; B — TIOIBIIAHOOOPA3HEIE; T — KEI00YaThIC;
1,6 — OTKPBITOTO PO
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Puc. 8. KapkacHblii pykaBHBIN QUIBTP C UMITYJIBCHOM MPOTYBKOM:
1 - comyo; 2 - moABOJI CKATOTO BO3/YyXa; 3 - COJICHOUIHBIN KJlanaH; 4 - CTpys CXKaToro BO3/1yXa;
5 - pykas; 6 - kapkac; 7 - OyHKep

JlononHuTeNbHAS TUTEPATypa
1. Beromkun, A.I'. OCHOBBI WH)XCHEPHOW 3alUTBI OKPYXKAIOMIEH cpenpl: ydeOHOoe mocobdue /
A.I'. Beromikun. - 2-¢ u3a. ucnp. u non. - Mocksa-Bonoraa: Uudpa-Uuxenepus, 2016. - 456 c.:
Wi., Ta0x., cxeM. - buoimorp. B kH.. - ISBN 978-5-9729-0124-1; To xe [DaekTpoHHBIHA pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=444182
2. Beromkun, A.I'. UnxeHepHas 3amimTa OKpY’KaromIed Cpeibl OT BPEIHBIX BBHIOPOCOB: yueOHOE
nocobue: B 2-x yactsax / A.l'. BeromkuH. - 2-¢ u3a. ucnp. u aom. - MockBa-Bonorga: Mudpa-
Wuxenepust, 2016. - 416 c. : win., Tabmn., cxem. - bubmuorp. B kH.. - ISBN 978-5-9729-0127-2; To
xe [Dnextponusiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=444180
3. Beromkun A.T'. Ilpornecchl U anmapaThl 3alllUThl OKpYXarolle cpeabl: yued. nmocodue i By-
308/ A.I'. Beromkun.- Mocksa: Briciag mxkoia, 2008.- 639 c.
4. TexHuKa ¥ TEXHOJOTHs 3alIUTHI BO3AYIIHOW cpenbl: Yued. mocodue misi By3os/ B.B. IOmmH,
B.M. Ilonos, ILII. Kykun u np..- 2-e u3n., gom..- M.: Beicur. mk., 2008.- 399 c. (u npensiayiiee
W3/IaHKE)
5. bepuep, I'.5l. Texnonorust ouncTku rasza 3a pyoexxom / I'.5I. bepuep. - Mocksa: HoBoctu Temio-
cHaOxenus, 2006. - 262 c. - ISBN 5-94296-014-3; To xe [DnekrpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=56224

KoHTposbHbIE BOIPOCHI /17151 CaMONIPOBEPKU
1. TlpuHuun nelcTBUs HUKIOHOB.

JIOCTOMHCTBA IIUKJIOHOB.

OCHOBHOH HEIOCTaTOK «CYXHMX» METOJ0B OUUCTKH BHIOPOCOB OT IBUIH.

[lepeuncaure BuabI CKpyOOEpoB.

HenmocTtatku MOKpBIX MBUICYIOBUTENEH (CKpyOOEpOB).

B kakux anmaparax UCHOJIb3yeTcs JecTBUE LIEHTPOOEKHBIX CU?

Kakoii u3 BunoB ckpy06epoB Hanbonee 3¢ (HeKTHUBEH NpU yIaBIMBAaHUM TOHKOAMCIIEPCHOM

nbpn?

Kakyro popmy umeroT aieMeHThl HacaJKu B Hacal0UHbIX CKpyOOepax?

9. Ilpu kakoif CKOPOCTH Ta30BOTO MOTOKa 0apOOTaKHO-TIEHHBINH CKpyOOep pabotaer B 6apOo-
TaXXHOM peKnmMe?

10. IIpunauun aeicTBus 31eKTpouiabTpoB. CTaauu OYUCTKU B IEKTPOPHIBTPaAX.

11. loctomHCcTBA 3IEKTPOPUIHTPOB.

12. Knaccuduxanus s5nekTpopuibTpoB.

13. Kakyto ¢popMy UMEIOT OCaTUuTENbHBIE JIEKTPOIBI B AIIEKTPOPUIBTPAx?

14. KoHCTpyKIMsS KOPOHUPYIOLIUX AIIEKTPOAOB B 3JEKTPOPUILTPaX.

Nogakown

©o
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15. Tunbl GuAbTPOBATBLHBIX TKAHEH B TKAHEBBIX PYKABHBIX (DUIIbTpaX.
16. Cioco6s! perenepanuu GUIBTPOBAIBHBIX TKAHEH.

IIpakTuyeckoe 3ansaitue Ne 4, 3arpsizHenue ruapocgepnl. KauecTBo MoOBepXHOCTHBIX BOJ
Ha Teppuropuu P®

[{esib paOOTHI: 3aKPENUTh TEOPETUUECKUE 3HAHUS 110 BUAAM U UCTOYHUKAM 3arpsisHEHUs Tuapocde-
PBl, U3yYUTh JAHHBIE 10 YPOBHSAM 3arps3HEHUs IOBEPXHOCTHBIX BOJ HAa TeppuTopuu PO.

3ajaHue:
1. 3anonauts TabNUIy «OCHOBHBIE 3arpsI3HUTEIH THIPOCHEPHI».

2. V3yunTh MaTepual 1mo KauyecTBY MOBEPXHOCTHBIX BOJ Ha TeppuTopun PD 10 maHHBIM TUAPOXU-
MUYeCcKol ceTu HaOmoaeHuid Pocrumpomera u 3amonHuTh Tabmuiy «KadecTBO MOBEPXHOCTHBIX
BOJl Ha Tepputopuu PDy.

HODHZ[OK BBIITOJIHCHM A
BrimoaauTs BBIIICTICPCYHUCIICHHLIC 3a1aHU .

dopma OTYETHOCTH:
OTYeT 110 MPAKTUIECKOM paboTe.

3a/iaHus A CaMOCTOSTENIbHON paboThI:

1. TlpopabGoTaTh JIEKITMOHHBIM MaTepHall, PEKOMEHAYEMYIO JIMTEPATYPY C LEIbI0 U3YUCHUS U CH-
CTEMATU3alMU MaTepUalIa 110 TEME 3aHITHUS.

2. [ToroTOBUTHL OTBETHI HA KOHTPOJILHBIE BOITPOCHI JISI CAMOTIPOBEPKH.

PGKOMGHI[aIII/II/I 10 BBIITOJHCHHUIO 3a;1aH1/11"4 H ITOATOTOBKEC K ITPAKTHYCCKOMY 3aHATHIO
OTuyer no HpaKTH‘ICCKOﬁ pa60Te JOJIDKCH BKIIKOYATb T8.6J'II/II_IBIZ

OcHognbie 3azpsaznumenu 2uopocgepol

IlocnencrBus
3arps3HsIOIINE BEIIeCTBA Hcrounuku 3arps3HeHus
3arpsA3HECHUS
buorenHble 3neMeHTHI  (COeTUHEHUS
azora u docdopa)
B3BeleHHbIe BeniecTra
Hed1ph 1 HEDTENPOAYKTHI
Tspxenple MEeTauIbl U UX COSIUHEHUS
OpraHnyecKkue BenecTBa
ITecTrmaer
Kauecmeo nosepxnocmuwvix 600 na meppumopuu P®
Konuentpanus,
qoiu TTJIK UcTtounnku
AHTPOIIOr€HHOTI'O
o & . Tennenuun
Kiace S < BO3JICUCTBYS,
Pexa/Bonox 3arpssHstomiee 3 = U3MEHEHUs
KayuecTBa = OIIpE/ICIISAIOIINE
paHWIIHIIE BEIIIECTBO/TIOKA3aTE b S 3 KavecTBa
BO/JIbI 5 S YPOBEHb
o = BOJIBI
= S 3arpA3HEHHOCTH
L <
= g BOJIBI
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Mamepuan onsa usyuenus Ha NPAKMUYECKOM 3AHAMUU
Kauecmeo nosepxnocmuwix 600 na meppumopuu PP

Kraccel xauecTBa BOJBI:

1 KJTacC — «yCJIOBHO 4YHCTas»;

2 xmacc — «cnabo 3arps3HEHHANY,

3 Kmacc — «3arpsi3HECHHANY;

4 xnacc — «rps3HaAY;

5 KITacc — «AKCTPEMaJIbHO TPSI3HAN.

Pexu Cesepo-3anaoa

OOmmii ypoBeHb 3arpsi3HCHHOCTH BoAbl p. HeBa ompenensercst coiepkaHueM B BOIE TPYAHO-
okucigeMblx opranuuyeckux BemiecTB (mo XIIK), coennHenuii, Meau, nuHKa, *eneza. KauecTBo Boabl B
ctBopax T. Cankt-llerepOypr m3MeHsIIOCh B AMama3oHe OT 2 10 3 Kiacca, BoAa XapaKTepH30Bajach Kak
«cnabo 3arpsi3HEHHAS» U «3arpsisHeHHas». B OonpmmHcTBe cTBOpoB T. CankT-IleTtepOypr HaOmronmanach
XapakTepHast 3arps3HCHHOCTb BOJBI TPYJHOOKHCISIEeMBIMH opraHnndeckumu BemecTBamu (o XIIK),
COCMHEHISIMA MEIH, LWHKA, PeXe JKele3a, CpPEeJHETO/I0OBhIE KOHIIEHTPAllMM OCTAalUCh HA YPOBHE
MPEIBITYINX JIET W W3MEHATUCh B mpenenax BemwmunmH Hmwke [IJIK — 3 I[IJIK. B eaumHU4HBIX ciydasx
HaOmoganvck npeBbiienns: 10 [IK coequnenusmu xene3a m mapranna (mo 12 I[T1K) B ctBope Bnaje-
Hus p. Oxra.

[lo cremenn 3arpsi3HEHHOCTH NPUTOKH p. HeBa BappupoBanu B AHMANa3oHE OT «3arpsS3HEHHBIX)
IO «rpsa3HbIX». Hambonee pacnpocTpaHEHHBIMH 3arpsi3HSIOIIMME BEIIECTBAMHU AJIsi OOJBIIMHCTBA TPH-
TOKOB SIBJISIOTCS: C TMOBTOpsieMOCThIo ciydaeB npeBbimenus [1JK B 50-100% oToOpaHHBIX TpoO BOABI
nerko - (mo BIIKs) u tpymaookucnsemsle (mo XIIK) opranmmueckue BelecTBa, COSTUHEHHS jKeJe3a, Me-
v, MHKa, Mapradmna, 25-50% - waurputHbii azor; 8,3-16,7% - HeTEHpPOAYKTHI, COCIUHCHUS CBUHIIA,
KagMusa. B KkadecTBe KPUTHUECKWX 3arpsi3HSIONIMX BEIIECTB BHIICISUINCH COCTUHEHHMS kenes3a (p. Mra),
HUTPUTHBIN a30T (OOBogHOM KaHa). CaMBbIM 3arpsS3HEHHBIM MPHUTOKOM p. HeBa Ha MpoTsHKeHWH AECATH-
netwii ocraercsi p. Oxra B ctBOpe T. Cankr-llerepOypr, kaduecTBO BOABI KOTOPOI CTaOMIM3UPOBAIIOCH
Ha ypoBHE 4 Kiacca. 3aperucCTpUpOBaHbl CIydau BBICOKOTO 3arps3HEHUS BOJABI COCIWHEHMSIMM JKeje3a
(mo 25 IIAK), mapranma (a0 38 I1JIK).

Manwvie pexu Konwvckozo nonyocmposa

Ha npotsbkeHun necsaTUIETHH XapaKTepHBIMH 3arpsA3HSIONIMMH BEIECTBAMH BOJBI MallbIX PeK
Konbckoro momyocTpoBa SIBISIFOTCS COSAMHEHHs HUKEIs, MEAH, MapraHiia, skenesa, MonuoieHa, cynbdar-
HBIE HOHBI, aMMOHUIHBIA U HUTPUTHBIN a30T, jJerko - (mo BbIIKs) u TtpymHookmcnsemsie (mo XIIK) op-
raHndecKkrue BemecTBa, auUTHOGOcPaT Kpe3wnoBbIH. VICTOUHWKAMU 3arpsi3HSIONIMX BEIIECTB SBISIOTCS
crounsie Bojbl OAO «Kosbckas 'MK», xomOunat «lleuenranukenby, «Ceeponukensby, OAO «Kos-
nopckuii 'OK», 3AO «JloBo3epckasi ropHo-o0oratutensHas komnaHus», OAO «Anatur» u zp.

W3 151 cmydass BeIcOkoro 3arpsi3HeHHs 61 HaOmIOAancs MO CONEP)KaHUIO COSAMHEHWH HUKEINs, 9
— pryry, 11 — menu, 5 — monubaeny, 34 — qutnodocdarom, 11 — mo coerHeHNsIM a30Ta, 3 — cynbdaraM u
AHWOHHBIM CHHTETHYECKUM MOBepXHOCTHBIM BemiectBaM (ACIIAB), 4 — opranmdeckuMm BemiecTBaM (110
BbIIKs). Equanunbpie crmydan ObITM OTMedeHBI TTo pH, coeTnHEHMIM Kee3a, MapraHiia, TPy IHOOKHCISIEMbIM
oprannuyeckuMm BemiectBaM (mo XIIK) u pactBopeHHOMYy B Bojae Kuciopoay. M3 56 cimydaeB 3kctpe-
MaJIbHO BBICOKOTO 3arpsi3HEeHUs 14 HAOJI0AJIOCh 10 COSJAMHECHUSAM MEIU U MOJIMO/ICHa, 3 — HUKes, 8 —
pTyTH, 2 — MapraHma u 1 — xene3a. Ha 3Tu BoJgHBIE OOBEKTHI OKa3bIBAIOT HETATHBHOE BIUSHUE CTOYHBIC
BOJIBI TIPEANPUATHIA TOPHOAOOBIBAIOIIEH, TOPHOOOPAaOATHIBAIONIEH H METAILTYPrHYeCKON TTPOMBIILTIEHHO-
ctu: OAO «Kombsckas MKy - pp. Hionyaii, Xayku-nmammu-itoku, Komoc-tioku; OAO «Kosmopckuit I'OK»
— pp- Moxens u Konopa; 3A0 «JloBo3epckast TopHO-000raTUTEIbHAS KOMIIAHUSY.

B 30HE BIUSHUS CTOYHBIX BOJ MPEANPUATHIA T. MypMaHCKa M CelIbCKOXO3SAWCTBEHHBIX KOMILIEK-
coB Haxojsrcs p. Pocra, pyd. Bapauunetit u pyusu Oacceiina p. Koibr.

Haunbonee 3arpsi3HEHHBIMH BOJHBIMH OOBEKTAMH OOJACTH MO JAHHBIM HAaOIIOJCHUH SBISIOTCS
p. Pocra n pyu. Bapununsii (r. Mypmanck); pp. Komoc-ifiokn n Xayku-namnu-iioku (r. Hukens); u p.
Hronyaii (r. Monueropck). Ilo kadecTBy Bojia xapakTepu3yercs: pyd. Bapawunoro u p. Pocta — «3KcTpe-
MAaJIbHO TpSA3HAsH); p. XayKU-TaMIU-MOKM — «O4YeHb TIpsA3Has»; p. Konoc-iioku, p. Ilewenra, p. JIyorH-
Hoku, p. Hama-lioku, p. Hronyaii u p. benast — «rpsizHas».

DKOJIOTHYECKOE COCTOSIHME BOJABI MaJbIX pek MypMaHCKOW 00jacTh MPOAOJDKAET HaXOAUTHCS
B KPUTHYECKOM COCTOSHHH.

bacceiin p./lon

HauGonee 3arps3HeHHO# ocranach Boja BepxHero TedeHus p. JloH Beime r. JloHCKOH U xa-
pakTepu3oBaigach Kak «rps3Has». XapaKTepHBIMH 3arps3HSIONIMMH BEIIECTBAMH SBJSUIUCH TPYIIHO-
okucisieMble opranmdeckue BemectBa (o XIIK), deHonbl, coemuHeHWs >Kele3a, MEIU W MapraHiia,
aMMOHHIHBINA, HUTPUTHBIA a30T, CPEIHEr0JI0Bble KOHIICHTPAIlMA KOTOPBHIX KoJiebainch B mpenenax 2-4
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IIAK u 8 IIJK, makcumansHble He mnpeBblimanu 3-8 IIJIK u 21 IIJIK; kputudeckoro ypoBHsS 3arpsis-
HEHHOCTH JOCTUTajdd aMMOHUWHBIN U HUTPUTHBINA a30T.

KauecTBo Boap! p. JIoH B cpeiHeM TeUeHNH HE H3MEHHUIIOCH U OIIPEIEISUTIOCh 3-M KIIACCOM.

Hns Hiwxnaero JloHa xapakTepHa 3arpsi3HEHHOCTh BOJbl: B pailoHe T. BONITOJoHCK — JEerkooKHcC-
nsieMbIMH  opraHndeckuMu BemectBamu (1o BIIKs) m coeaunenusmu menn Ha ypoBHe 2 IIJIK, B KoH-
TPOJBHBIX cTBOpax 1. PocroB-Ha-/lony nerkookucnsiembiMu (mo bBIIKs) m Tpyarooxucnsemeivu (10
XIIK) opranwmueckiMu BeIIeCTBaMH, CyiabpaTaMH, COSAMHEHUAMH MeIW W jKele3a Ha ypoBHe 2 u 3-4
[TJIK, makcumanbHble KOHIEHTparuu He npeBbimanu 3 u 4-9 I1JIK. HauGonee 3arpssuena Bopa p. Jlon
B HIDKHEM TEUEHHUH y I'. A30B, XapakTepusyemas KakK «rpsi3Has».

CymmecTBeHHOE HETAaTHBHOE BIMSHUE Ha KadecTBO BOABI p. JloH okaspiBaeT p. CeBepckmii JloHertr,
Oepymias Hauyao B benropoackoii 00iacTi, mpoTeKaromas o TEPPUTOPUN YKpPaWHbI W BHajaromas B P.
Jon Ha Tteppuropuu PoctoBckoii obaacTu.

KadectBo Bogsr p. CeBepckuii Jloner Ha Tepputopun PocToBCKON 00J1aCTH B TEUEHHE ITOCIIEIHHUX
4-8 et ompenensioch 4-M KiaccoM («rpsi3Has» Bona). Kputndecknm mokaszareneM yCTOHYIUBOCTH 3arpsi3-
HEHHOCTHU BOJIBI B TCUCHHE STHX JIET OCTaBaNUCh Cyhbdatsl, HapymeHue [I1K koTopsiMu peructpupoBa-
JIOCh B KaKJ0W mpoOe Boabl. J[mst BOABI peKW Ha 3TOM YYacTKEe XapaKTepHa 3arps3HEHHOCTh TPYIHO-
OKHCIIIeMbIMH Opranndeckumu BemecTBamu (o XIIK), HUITpUTHBIM a30TOM, B OT/AETBHBIX CTBOPaxX K HUM
JI00aBIsIUCH PEHONBI, COCAMHEHHS MEIU, MAarHusl.

[Iputokn CeBepckoro JoHIa B MOAABISIONIEM OONBIIMHCTBE XapakTEPU3YIOTCS HHU3KHUM Kade-
CTBOM BOJABI. KpUTHUECKMMH TMTOKa3aTeNsIMA 3arpSA3HEHHOCTH BOJBI SBISUTHUCEH: pek Ockon u Ockoert,
MPOTEKAIONIMX Ha TePpUTOPUH bBenropojckoil 0071acTH - HUTPHUTHBINA, B OTACIBHBIX CTBOPaX — aMMOHHIA-
HBIH a30T; peK Ha TeppuTopun PocTOBCKOM 00nacTu — cyib(aTHbIC HOHBI, KOHIEHTPAIWU KOTOPBIX B BO-
ne mocturanu ypoBHS B3 B pesynbprare cOpoca crouHslx Boj mnpeampustusmu JKKX, Ockonbckoro
ANIeKTpoMeTaTyprudeckoro komouHata, Jlebenmackoro ['OKa w np., BeIMBIBaHHS CyiIb(paTOB aTMoO-
cepHBIMHU OCaKaMH U TPYHTOBBIMH BOJIaMH M3 OTBAJIOB IIaXTHBIX opoA (p. bonpmas Kamenka, ['my6oxkas,
Kynnaprouss).

bacceiin p. Kybanu

Boga pexu xapakTepusyercsi B OCHOBHOM 3-M KJIACCOM. XapaKTepHBIMH 3arps3HSIOMIMMU Bellle-
CTBaMH SIBJISIIOTCSI B OOJIBIIMHCTBE CTBOPOB Ha ywacTke r. HeBuHHOMBICCK - T. KpacHomap coenuHeHus
Meau, Keneza M cynb(darel, Ha ycTheBOM YydacTke (X. TuxoBckmii — r. TeMprok) - TpyTHOOKHCISEMbIE
opraamueckue emectBa (rmo XIIK), cpemHeromoBeie KOHIIEHTpAMA KOTOPBIX KOJNEOAIMCh B Tpenenax
2-7 TIAK, 1-5 TIAK, 1-3 IIAK u 2 IIJIK coOTBETCTBEHHO, NpPW MOBTOPSIEMOCTH CIy4aeB MPEBBIIICHUS
ITAK — 50-100%. KauectBo Boasl p. Kybaws B paitone r. KpacHomap ymydammmocs ¢ 2000 r. m xapak-
TEPHU30BaJIOCh CTAOMIBHO 3 KIaccoM.

bacceitn p. Cesepnan /leuna

Boma peku, kak U mpenslayliHe TOAbl, B OOJBIIMHCTBE CTBOPOB XapaKTEpHU30Balach Kak
«OYeHb 3arps3HeHHas»; y r. Benukuit VYctior, Hmxe r. KpacaBuno, . Temeroso, c. Ycrb-Ilunera —
«Tpsi3Has» BOJA. XapaKTEPHBIMHU 3arpSA3HSAIONIMME BEIIECTBAMHU OCTAJUCHh TPYAHOOKHUCIIIEMbIE OpTraHu-
yeckue BemecTBa (o XIIK), coennueHus »xene3a, Menu, IHMHKA, Ha OTAEIHHBIX CTBOpaX K HHUM J0-
OaBIIITUCH COENMHEHUS] HHKEIls, ATFOMUHUS W MapraHila, CPEIHErOf[0BbIE KOHIIEHTPAIIUH KOTOPBIX KOJIe-
Oammcsk B peaenax 2-5 TTJIK.

OTmeuanocs yBETMYEHHE B BOJE PEK CPEIHErOJOBBIX KOHIIEHTPAIMil COeAMHEHUI [IMHKA HIKE T.
Bemukuii Ycrior, y a. Teneroo, n. 3Bo3 (mo 2 [1JIK); coenunennit mapranna (mo 11 ITJK), amomu-
Hus (o 5 IIAK), medrenpoayktoB y c. Yerb-Ilunera (4 I1JK).

CylIiecTBEHHO HE M3MEHMJIOCh KauecTBO BOJBI B AeibTe CeBepHO J[BHHBI, BOoJa B OOJIBIINHCTBE
CTBOPOB OLIEHUBAJIACh KaK «3arps3HEHHas»; B MpoT. Maiimakca u npot. Ky3Heunxa — Kak «O4YeHb 3arpss-
HEHHAs» W «TpsI3HAI».

OCHOBHBIMH UCTOYHHKAMH 3arpsizHeHus peku CyxXxoHa, OHOTO W3 KpymHeHmux mnputokos p. Ce-
BepHass JIBWHA, SBJIIIOTCS CTOYHBIC BOJABI  NPENNPUATHH JiepeBooOpadaThIBaONIEH, —IEIIIF0JI03HO-
OyMa)KHOW POMBILIEHHOCTH, KHJIMITHO-KOMMYHAJIBHOT'O M CEJILCKOI0 XO03sHCTBa, Cya peuHoro ¢uora.

YBenuumiiock 4ucio ctBopoB peku (0T 50% mno0 75%), Bola B KOTOPBIX XapaKTepu3oBaiach 4-m
KJIaCCOM. XapaKTepHBIMU 3arps3HSAIONIMME BEHIECTBAMU IO-TIPEKHEMY SBISUTHCH TPYAHOOKHCIISIEMbIE
oprannueckue BemectBa (o XIIK), k. HUM 100aBisUIHCh, B OONBIIMHCTBE CTBOPOB COCAWHEHUS MEIH,
HUKEINs, B OTHENBbHBIX CTBOpax — ()EHONBI, COCAMHEHHUS >Kejie3a, LUHKA, ATIOMUHHSA, CPEIHETO/IOBbIE
KOHIICHTpAIIMM KOTOpBIX Konebamucy B mpenenax 2-6 ITJIK, makcumansabie — 2-13 TI/IK, moBtopsie-
MocTh ciydaeB mnpebimenust [1JK cocrasisiia 57-100%.

P. llenpmma, r. Cokoid - XapakTepu3yeTcs JECSITWICTHSIMUA CTa0MJIbHO Ha YPOBHE «IKCTPEMallb-
HO-TPSI3HOI», Ha (OPMHPOBAHHUE XHMHUYECKOI'O COCTaBa KOTOPOW HEraTUBHOE BIIMSHHE OKA3bIBAIOT HEIO-
cratouHo ounieHHble cTouHble BOABI OAOQO «Coxombckuit IIBK» u 00BeIMHEHHBIX OYHUCTHBIX COOPY-
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skeHuil r. Cokon. KoHLeHTpanum KpUTHYECKUX MOKa3aTesed 3arps3HEHHOCTH BOJBI JTOCTUTAM YPOBHA
B3 u 9OB3. OrMeuaetcs rayO0okuil JeULIUT pacTBOPEHHOTO B BOJE KHUCIOpOJA.

Peka Breraerna - oquH w3 KpynmHBIX TpuUTOKOB p. CeBepnas JlswHa. Boma pexkm B mociemHwme
roJibl OLICHUBANIACh KaK «3arpsI3HEHHAS» U «OUYEHb 3arpsA3HEHHAs».

bacceiin p. Oob

Boga p. O6p B MHOTONIETHEM TUTaHe Ha ydacTkax c. @ommHCcKoe — T. Kamenp-Ha-O6wm; r. HoBocu-
oupck — c. JlyOpoBuHO; B HIDKHEM TedeHuu OT I. HikHeBapTOBCK 10 c. [losHOBaT Xapakrepusyercs Kak
«3arpsi3HEHHas» U «04eHb 3arps3HeHHas». Hioke o Teuenuto ot 1. l'opku o r. Canexapn - Kak «rpsi3-
Has». KpuTHueckoro ypoBHs 3arpsi3HEHHOCTH BOJBI B cpeHeM TeueHnn p. O0b Ha ydactke T. Konmamre-
B0 — c. benoropee nmocturanu coenuHeHus xenesa; y r. Canexapn — pacCTBOPEHHBIH B BOE KUCIOPOZ.

B Teuenue roaa B ctBopax Ha p. [lomnyit y r. Canexapy 3adukcupoBansl 2 cinydas B3 coeaumneHnsMu
JKenesa v 5 ciydaeB neuiuTa pacTBOPEHHOrOo B Bone kuciopona (2,27-2,92 mr/m). Bomga mo-npexxHeMy
XapaKTepU30BaIaCh KaK «TPA3HA.

Manbie peku, TpoTekaromme B paiioHe T. HoBocuOupck, Kak ¥ B MpeAbIAyIINe TOABI, 00Iaaamu
BBICOKMM YpOBHEM 3arpsisHeHHOCTH. Bona pex Kampimenka, H. EnbrioBka, Tyna, EnsuoBka 1, Ilmromuxa,
Kamenka, EnbprioBka 2 — xapakTepu3oBanach Kak «TPS3HAS» U «OUCHb IPA3HAS.

Pexa Upteim. M3 Ka3zaxcrana Ha Tepputopuro Poccnn, kak M B OpeaplAylIMe oAb, BOAA IO-
cTynana «3arps3HeHHas». Hike mo Teuenuio Ha tepputopuu Omckoil u TromeHcKkoi o0nacTeil KadyecTBO
BOJIbI HE MEHSIJIOCH; B CTBOPax 2 KM HWKe T. ToOONbCK U y €. YBaT yXyImajioch 1 OLEHHUBAIOCH 4-M Kiac-
coM («rps3Has» Boaa). Kpurmueckum mnokaszaresnieM 3arpsi3HEHHOCTH BOIBI Yy C. YBAar ABISUIMCH HedTe-
npoaykTel. Hmke 1. ToGosibck 3apeructpupoBansl 2 cnydas B3 coeaunenunsMu mapranna, 1 coyqait B3 co-
eIMHEHMUSMU [IMHKA; B yepTe ¢. YBaT — 2 cinyvas B3 u OB3 Hedrenpoaykramu.

Bopa p. Ucerp B cTBopax Huxe I. ExaTepuHOYypr cTaOMIIBHO OLIGHUBAETCS KaK «3KCTPEMAIbHO
rps3Hasy. Kputuyeckoro ypoBHSI 3arpsi3HEHHOCTH BOJbl TOCTHUTIM AMMOHHMIHBIM M HUTPUTHBIA a30T,
docdaTel, coeTMHEHUS MapraHia, JIeTKOOKHCIsieMble oprannyeckue BemecTsa (1o bIIKs), TpymHooKHCHS-
eMmble oprannyeckue Bemectna (mo XIIK).

Pexa Muacc B cTBopax HIke T. YelssOMHCK B MHOTOJIETHEM IUIaHE XapaKTePH30Balach KaK «IKC-
TpPEMaJIbHO T'psI3HAs» U «O4YEeHb IpsA3HasA». 15 u3 16 BelecTB, YYUTHIBAEMBIX B KOMILJIEKCHOW OLIEHKE, SB-
JISUTUCH 3arpsi3HAIOIIMMHA. AMMOHUMHBIA a30T, HUITPUTHBIN a30T, COEAMHEHUS MapraHiia SBISUIUCh KPUTH-
YECKMMH MOKA3aTeJIIMU 3arpsI3HEHHOCTH BOIBI B OOOMX CTBOpPAX; JIETKOOKHUCISIEMbIE OPraHMYECKHE Be-
mectBa (mo BIIKs), coennHeHns muHKa — B CTBOpe 6,6 KM HIKe T. UenssOnHCK.

bacceiin p. Enuceit

Ha mexoTtopsix ydactkax p. EHuceit B paiione r. CasHOrOpCK, T. Jlecocubupck, m. Ilogrecoso,
nrt Crpenky, c. CenrBaHuXa OTMEYAIOCh YIYUIIEHHE KadecTBAa BOABI OT «TPA3HOI» N0 «OYEHb 3arpss-
HeHHOW». B HmxHem Teuenuu p. Enuceii B ctBope 1 kM H.r. Mrapka Bojia, Kak 1 B TPEAbIAYIIHE OB,
XapaKTepH30BaJlaCh KaK «TPsA3HAA», KPUTHUECKUMHU 3arps3HSIONIMMU BEIIECTBAMH SBJSUINCH COEAMHEHUS
Menu, He(TePOIYKTHI.

Bona mpurokoB p. EHuceil xapakrepusyercss HIMPOKHM HAMA30HOM: «3KCTPEMANIbBHO TpSA3HAD)
(03. lllupa, B paitone p. Con), «oueHb TpsiHas» (p. Tes), «rps3HasT», «OUYEHBb 3arpsi3HEHHAS» U «3a-
rps3HeHHass». KpUTHYeCKMMH 3arps3HAIOLIMMU BELIECTBAMH B BOJE OTIENBHBIX NPUTOKOB p. EHuCeH sB-
JSUIMCh COEIMHEHHSl MEIW, MapraHia, B BOJE HEKOTOPBIX pek coeaumHeHus muHka (p. Tes, p. UpOa, p.
Uyns, o3. lupa), coenunenust kaamus (p. PeiOHas); xmopuipl, cynbdaTel, TPyTHOOKHCISEMBIE OpraHu-
yeckue BemeTsa (1mo XI1K) (o3. upa).

Kak u B nmpeapiayme rossl, Boia Bo Bcex cTBopax bparckoro Bomoxpanwnuma (p. AHrapa) ore-
HUBAJIACh KaK «CJa00 3arps3HEHHAs», OO0 «YCIOBHO YHCTas», B OTACIBHBIX CTBOpPAaX — KaK «3arps3HEH-
Has» (rT. Yconbe, CBUPCK).

Bopa Ycrs-Mimmmckoro BomoXpaHWIMINA XapaKTEpU30Bajach KaK «Ciado 3arpsisHEHHAS; B CTBOPE
m. OHepreTuk & KM Hke IUOTHHBI bparckoit I'DOC — kak «ycnoBHO uyuctas». B ctBope c. YcTb-
Buxopera 24,5 kM Bbimie 1. CeJaHOBO MPOM3OINIO YIIYYIICHHE KadecTBa BOJBI J0 «cIabo 3arps3HEH-
HOI».

Boga p. Buxopesa xapakTepu3oBaiach Kak «04eHb 3arps3HEHHas» y 1. UekaHOBCKHMI M B pailoHe
r. BuxopeBka. B ctBope 7 kM Hmxe c. KoOnskoBo kadecTBO BOJBI OBIIO CYHIIECTBEHHO XYK€ M Xapak-
TepuzoBasiock 4-M kiaccoMm. Cynb(parTHbI JIMTHUH, CYIbQHIBI ¥ CEPOBOJOPO SBISLIUCH KPUTHYCCKHUMU
MOKa3aTeNIIMU 3arPA3HEHHOCTH BOJIbI B JAHHOM CTBOPE.

bacceiin p. Konvima

Boma p. KompiMa B MHOTOJIETHEM IIJIaHE OIICHMBAETCS 4-M KJIACCOM KadecTBa («rps3Hash BOJA).
CriydaeB 3KCTpeMaJbHO-BBICOKOTO 3arpsizHeHHs B Oacceitne p. KonsiMa otmeueHo He Obu10. Bricokuii ypo-
BEHb 3arps3HEHUs] IMOBEPXHOCTHBIX BOJ 3a()UKCHUPOBaH B § CiIydasx IO COJCPKAHUIO B3BELICHHBIX Be-
IeCTB, COSTMHEHN CBUHIIA, MApTaHIla 1 IIMHKA.
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bacceiin p. Bonza

B Teuenne MHOTrOJETHETO MEpHOAa HanOolee paclpOCTPAHSHHBIMH 3aTrPS3HIIOMIMMH BEILECTBA-
MU B Oacceiine Bonrm ObUIH TPYIHO - U IETKOOKHCIsIeMbIe opranndeckue Bemectsa (mo XITK u BITKs),
COCIMHEHMS MEIH, Kejie3a, B MEHBIICH cTerneHu — HeTenpoaykTel W (eHousl, npesbienus [1/1K ko-
TOpBIMU TIO p. Bonra u mo 6acceliHy B LIEIOM COCTaBIISUIM COOTBETCTBEHHO: 95 u 88%, 47 u 50%, 89 u
80%, 52 u 57%, 45 u 35%, 32 n 33%. B TeueHne psAma JeT MOBEPXHOCTHBIE BOABI OacceiiHa B OOJIBITIH-
CTBE CTBOPOB OLICHUBAJIHUCH KAaK «3ArPSI3HCHHBIE» U «TPS3HBICY.

B MHoronerHem uiaHe BoJa BOJOXpaHWIHI] - VIBaHBKOBCKOro, YTiauuckoro, PeiOMHCKOrO U
['OpbKOBCKOTO — COOTBETCTBOBaNa 3-My Kiaccy («3arps3HCHHas» W «OYEHb 3arps3HCHHas»), B OTACIb-
HBIX CTBOpax — 4 kmaccy («rpsi3Has»). XapaKTepHBIMH 3arps3HSIONINMH BellecTBaMu BepxHe-
Bomxkckux BomoxpaHunuil ObUTH TpyOHOOKHCIsieMble opranndeckue semiectBa (mo XIIK), coenmHenus
MEH U XKeme3a.

B Oacceitnax Yramdackoro u VMBaHBKOBCKOTO BOJOXPAaHWIUIN Hamboyiee 3arps3HEHBI peku Jlama,
Hy6na, Cectpa u Kynps; Peionackoro Bogoxpanmimiia — p. Komra, 'oppkoBckoro — p. Uepemyxa, Bojaa
KOTOPBIX OLIEHMBAETCA Kak «rpsi3Has». OTIOeNbHbIE 3arps3HSIOIINE BEIIECTBA JOCTHTAIM KPUTHYECKOTO
YpOBHS 3arpsS3HEHHOCTH Bonbl: p. Komra - aMMOHWMAHBIA W HUTPUTHEIN a30T, pek Kynss u Cectpa - mer-
KOOKHCTIsIeMble opranndeckre Bemectsa (1o bI1Ks) m aMMOHUITHBIH a30T.

OOmmii ypoBeHb 3arpsi3HEHHOCTH BOABI YeOOKCapCKOTo BOJOXPaHWIIMINA HE IpEeTepren Cylie-
CTBEHHBIX U3MEHEHUH, OTIPENIEISIICS COJIEP)KAHUEM B BOJIE JIETKO - U TPYAHOOKHCISEMBIX OPraHUYECKHX
BeleCTB, coenuHeHui »xeneza B 1-2 ITJAK, memu 3-10 ITAK. Bo3poc ypoBeHb 3arps3HEHHOCTU BOJBI
BoJOXpaHwinia B pailoHe r. Hwxkuuii HoBropoa coeaunenussmu meau. Bojga BooxpaHuiIuina B MHOTO-
JIETHEM IUTaHE BapbUpoBaJla B JAHMANa30HE OT «3arps3HEHHOW» B OOJIBIIMHCTBE CTBOPOB KOHTPOJS IO
«rpsi3HOM» B cTBOpax B uepre I. Huwkuuit HoBropop, Beiie u Huwke r. KcToBo. 3arpsi3HEHHOCTh BOJBI
MPUTOKOB YeOOKCapCKOro BOJOXPAHWIIHINA KOJIEOAlach OT «3arpsA3HEHHOW» OO0 «TPSA3HOW» W «OYCHD
rps3Hoi». Bona OonpuimHcTBa CTBOPOB (67%) XapakTepu3oBaiach Kak «OYEeHb 3arpsI3HEHHAD.

KagectBo Boapl KylObImeBcKOro BOAOXpaHWIMIIA BApRUPOBAJIO B MpeAenax 3-ro Kjacca, U3
HUX 57% «3arps3HeHHas» Boja, y IT. 3eleHomosnbcKk M Kaszanp — «rpsi3Has». XapakTepHBIMU 3arpsi3Hs-
IONIMMH BEHIECTBAMHU MPAKTUYECKHU IO BCEH aKBATOPHH BOAOEMa OBILIH JIETKO - U TPYAHOOKHUCIISIEMbIE OpTa-
HUYECKHUE BEUIECTBA, B paiiOHe KPYIHBIX HACEJICHHBIX IMyHKTOB Ha Tepputopuu PecmyOnmku Tartapcran K
HUM J00aBISUINCH COSTMHEHHS MEM, B KOHIEeHTpanusx B cpeanem ot 2 mo 5 IIJIK. B paiione r. 3erme-
HOAOJBCK, I. Kazanp U TI. YIbSHOBCK NPOAOJDKAJa OCTAaBAThCS YCTOMYMBOW 3arpsi3HEHHOCTH BOABI aMMO-
HUWHBIM ¥ HUTPUTHBIM a30ToM a0 3-6 TTJIK.

CoxpaHujiach TEHICHUUS YIYYLICHHs KAaueCTBEHHOI'O cocTaBa BOJbl CapaTOBCKOIO BOJOXpaHU-
JuIia A0 YPOBHA «3arpsi3HeHHasn». CpeaHerofoBble KOHLIEHTPAMU OCHOBHBIX 3arpsi3HSIOIIMX BELIECTB
M0 aKBaTOPHUHW BOJOEMa B OCHOBHOM OBLIM HIKE HOPMATHBOB, 3a HCKIIOYEHHWEM TPYIHO - U JIETKO-
okucisieMbix opranumdeckux BemiecTB (mo XIIK 1-2 TTJIK, BIIKs amwke 1 — 1 TIJIK) u Bemme r. Camapa co-
emquaenuit meam (2 T1J1K).

3arps3HEeHHOCTh BOABI peku Bousray . Bonrorpan coemunenusmu menu (mo 3-4 I1/1K), mmaka
(mo 2 ITJK), nerko - u TPyaHOOKUCIsIEeMbIMU opraHuueckuMu BemtectBamu (o BITKs u XIIK mo 1-2
ITJK) onenmBanach kak xapaktepHas W B cpemHeM coctasmsiia 2-3 [TAK, 1 TIAK, 1 TTK u 1,5 TTAK.

KauectBo Bombl p. Bonra Hmke r. AcTpaxaHb B IOCIIEHHE YEThIpe rojua HaONFOJAeHHUN CTaOWIH-
3UpOBAJIOCh HAa YpoBHE 4-ro Kimacca («rpsa3Has»). [lepedeHp XapakTepHBIX 3arpsA3HSIONIMX BEIIECTB Ha
3TOM yYacTKe PEeKH 10 CPaBHEHHWIO C BBIIIE PACIIONIOKEHHBIM MyHKTOM HaOmroneHui r. Bonrorpam Ot
Oornee IMMPOKWM: COEAMHEHHUS MEIH, JKeJe3a, [IMHKA, HUKENs, JIETKO- W TPYTHOOKUCISIEMbIE OpraHnde-
ckue BemectBa (mo bBIIKs m XIIK, cOOTBETCTBEHHO), CPEIHETO/IOBBIE KOHIICHTPAIIMH KOTOPBIX B IO-
CJIETHUE TOJIbl N3MEHSJINCh HE3HAYUTENbHO.

bacceiin p. Oka

CreneHp 3arpsA3HEHHOCTH BOJBI p. Oka H3MEHsIach MO TEYEHHIO PEKH OT «3arpsS3HeHHOI» u
«O4YeHb 3arps3HEHHON» B BepxHeM TeueHMH (T. Open - T. AJIEKCHH) JI0 «TPS3HOW» B OOJIBIIMHCTBE
CTBOPOB HIDKE IO TEUEHHIO PEKU. Boja pexu 3arps3HeHa Jerko- W TPYAHOOKHCISEMBIMU OpraHude-
ckumu BemectBamu (o BIIKs u XIIK mo 1-4 [I1K) u coenuaenusmu menu (1o 4-14 I1JIK). 3arpszaen-
HOCTb BOJbI HUTPHUTHBIM a30TOM BO3pOCia 0 KPUTHYECKOW Ha ydYacTKaX PEeKH BBIIIE W HIKE T. Pi-
3aHb W B uepTe T. Hwxuuit HoBropom, cpemHerogoBsie KoHIEHTparuu coctaBmsum 3-5 [1/IK, makcu-
MaJibHBIE THO0 MpuOIkamuck B ypoBHIO B3, 0o ero mpeBbimanu B crBopax 21 km Hmxe T. Pszans (13
IIJAK). XapakrepHast 3arps3HEHHOCTb BOJIBI aMMOHUMHBIM azoToM 10 4 IIJIK ormewamacs Humxe r. Ka-
Jyra W Ha Yy4acTKe PEKH, MPOTEKAIONIeH Io TeppuTopun MOCKOBCKOW obmactu. B ampenme ke r. Ps-
3aHb OBLI 3aperuCTPUPOBAH Cllydail BBICOKOI'O 3arpsA3HEHUs] BOJBI peKHM aMMOHHMMHBIM asotom 25 ITJIK.

CopepkaHre MeTaHoJa B BOJIE MPEBBICUIIO JIOTYCTUMBIN KpUTEpUII HAa ydacTKax peKH B palioHe
r. JI3epxunck u Huxe 1. Huokauit HoBropo.
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B mHOrOneTHeM miaHe Boaa OoNbIIMHCTBA MPUTOKOB p. OKa BappHpoOBana B Npeaenax 3-ro u
4-ro kaccoB KauecTBa. KpUTHUECKMMH 3arps3HSIOIIMME BEIIECTBAMH BOABI MPHUTOKOB, MPOTEKAIOIINX
mo Ttepputopun MockoBckoi, Tynpckoi n Bnagumupcekoii obiacTeit, dare Bcero ObUTH HUTPUTHBIM a30T,
pexe — aMMOHHMIHBIN a30T, JIETKOOKUCIsIeMble opranndeckre BemectBa (1mo bIIKs), B oTAenbHBIX pekax -
TpyZAHOOKHUCIIsieMble opranndeckue BemecTsa (o XIIK), coenqunenus xene3a, MEaH.

Ciydaum BBICOKOrO 3arpsi3HEHHUS] BOJbI NPHUTOKOB BEepXHEro TeueHus p. Oku ObIIM 3aperucTpu-
poBaHBl B p. YHa (HUTPUTHBIM a30TOM), p. Mplmera (aMMOHHMHHBIM U HUTPUTHBIM a30TOM, JIETKOOKHC-
nsiembiMu opranndeckuMu BemiectBamu (o BIIKs)), [latckom BomoxpaHWiumle (HUTPUTHBIM a30TOM);
3KCTpeMalibHO BeICOKOro — B IllaTckom BomoxpaHuWIuIIE (TPYAHOOKHUCISEMBIMH OpPraHWYECKHUMH Bellle-
ctBamu (1o XIIK)).

Pexa Mockea

KauectBo BOmwl p. MockBa mox BiusiHueMm JlroOepenikoii u KypbsSHOBCKO#M CTaHIWE a’panuu, a
TaK)K€ 3arps3HEHHBIX IPHUTOKOB CHIDKAIOCh OT «OYEHb 3arpsi3HEHHOW» B BEPXHEM TEYECHHUU O «TPs3-
HOW» HWXKE IO TeYeHHIO. KpUTHYECKHUMM 3arps3HSAIOIIMMH BEIIECTBAMH BOABI PEKH OCTaIHCh aMMO-
HUMHBIA W HUTPUTHBIA a30T, JIETKOOKHUCIsieMble opranndeckue BemiectBa (mo BIIKs), coeaunenus me-
I, MaKCHMaJbHBIC KOHIICHTPAIIMN COOTBETCTBEeHHO cocTaBsum: 26 IT/IK, 49 ITAK, 6 ITAK u 17 ITJIK.

Bopa GonpimHCTBa MPUTOKOB p. MOCKBA 110 KAYECTBY U3MEHSIACh OT «TIPA3HOW» U «OYEHb IPsi3-
HOW» 10 «QKCTpeMaibHO rpsA3HON» B p. [laxpa. B TeueHre MHOTHX JIET pEerucTpUpOBAIUCH CIy4dal BBICO-
KOTrO 3arpsA3HEHUs BOABl AMMOHHMMHBIM U HUTPUTHBIM a30TOM, JIETKOOKUCIISIEMBIMH OPTaHUYECKUMHU Bellle-
ctBamu (1o BIIKs).

baccein p. Kama

HcTtouHnkamMy aHTPOMOTEHHOTO 3arps3HEHMsT TIOBEPXHOCTHBIX Boj OacceliHa p. Kambl siBisttoTCs
XO3SHCTBEHHO-OBITOBBIE CTOYHBIE BOJBI TOPOJOB U APYIMX HACEJECHHBIX MYHKTOB, CTOYHBIC BOIBI Ipea-
MPUATAA MHOTHX OTpaciiell MPOMBINUICHHOCTH, TOBEPXHOCTHBI CTOK C BOJOCOOPHOW IUIOMAAW U Jp.
Haubonbime oO0beMbl HEIOCTATOYHO OYMIICHHBIX CTOYHBIX BOJ MOCTyHarmT B p. Kama, ee Bomoxpanm-
JUIa U TPUTOKKM B paiione ropoaoB Ilepmb, Kpacnoxamck, [lepBoypansck, Mxesck, Crepiauramax,
Tytimassl, 3matoyct, KpacHoypuMcKk W MHOTHX IPYTHX KpPYITHBIX HACEICHHBIX MTYHKTOB.

B Teuenme mocieaHero IecsATUIETHS KadyecTBO MOBEPXHOCTHBIX BoJ OacceliHa p. Kama ompene-
JSUTOCH 3arpsi3HeHMeM Boabl p. Kama, ee BomoxpaHwiWIl W pek ee OacceliHa COeAMHEHHUSIMH MapraHla,
JKele3a, MeIu U TPyIHOOKHCIsIeMbIMUA opranndeckumu BemecTBamu (rmo XIIK), moBropsieMOCTh NpEBBI-
menns [[JIK xoropeimu B memom mnsi GacceiiHa coctaBmsmia 93,5%, 60,5%, 70,0% wu 79,5%. Xponu-
YeCKHH XapaKTep 3arpsA3HEHHOCTH BOJbI OONBIIMHCTBA BOAHBIX OOBEKTOB OacceliHa p. Kama coennne-
HISIMM MapraHia M jkeine3a (opMHpYeTcs, Kak IpaBWiIo, Ha ()OHE IOBBILICHHBIX COINCPKAHUI ITHX
METAJIJIOB IPHPOJHOTO MPOUCXOKICHHSL.

B Oacceitne p. bemas x pacnpocTpaHeHHBIM 3arpsI3HSIONIMM BEHIECTBAM OTHOCATCS HeTenpo-
IyKThL, B 13% mpo0 mpu 3TOM KOHIEHTpalu# HedTenpoaykTos npesbimanu 10 TTK.

Pe3kux M3MeHeHMH B peKUME U YPOBHE 3arpsI3HEHHOCTH BoAbl p. KamMa M ee BOJOXpaHWIIUIL He
Ha0JI0JaJIoCh, BOJIa BapbHpoBajia B Tpefenax 3 Kilacca KayecTBa M OLIEHUBANACh KaK «3arpsA3HEHHAS».
Hamerwiace TeHIEHIUS pocTa 3arps3HEHHOCTH He(TempoayKTaMHu BOJbl HIDKHEKaMCKOTO BOJOXpaHU-
JMIIA, XUMUYECKUH COCTaB KOTOpOro QopMmupyercs HoA BiIusHHEM p. benas, BkiIrouas HeopraHHW30BaH-
HBIE CTOKH C OOBEKTOB He(TerazoJo0bIUN; OCTajach MOBBILICHHON 3arpsI3HEHHOCTh BOJBI COCIMHEHUSIMHU
MapraHiia u cyjib(aTaMu.

Bricokoii 3arpsi3HEHHOCTBIO BOJBI COEAMHEHHSIMU JKeJie3a MO-TIPeKHEMY BhIIeNsieTcs B OacceiiHe
p. Kamer p. KocsBa Hmxe r. I'ybaxa, 4yTo onpenensuioch BIMSHUEM LIaXTHBIX BoJ Ku3em0BCKOTO yroyibHO-
ro OacceiiHa.

CHuzumach 3a TOCIEIHHE JECATh JIET 3arpsi3HEHHOCTh BoAbl p. UycoBas, ogHoro u3 Hauboisee
3arps3HEHHBIX NPUTOKOB p. KaMa, coenqMHEHMsIMHM MeIu W LIECTHBAJICHTHOTO XpOMa Ha ydacTke 1,7 km
Hwke T. [lepBoypanbek. OHAKO KayecTBO BOJBI PEKH HA 3TOM y4acTke, (popMupyromeecs Mo BIUSHIEM
IlepBoypanbcko-PeBAMHCKOTO TMpOMy37a, KaKk W MHOTHE IOJIbl, OCTaeTcs B Mpelenax 5 Kjacca «IKc-
TPEMAJIbHO TPSA3HBIX» BOA, YTO 00YCIIOBJICHO HAIMYHMEM B BOJIC PEKH OJHOBPEMEHHO OOJBIIOr0 KOJIMYECTBA
3arps3HSAIOLIMX BEHIECTB, B TOM uHcie ¢ocdaToB, PTOpUAOB, COSAMHEHUH METAJUIOB, a30Ta, OpraHuye-
CKHX BEIIECTB H IIp.

baccein p. Jlena

B MHorosnerHem mnnaHe Huxke . SJKyTck Boja p. JIeHa OlleHHMBaeTCsl KaK «OYEHb 3arpsI3HEHHASD).
MHoronerHre HaONIOJIeHUsS 3a Ka4ecTBOM IIOBEPXHOCTHBIX BOJ| OacceliHa p. JleHa CBUAETENBCTBYIOT,
YTO HanboJiee pacIpOCTPAaHEHHBIMU 3arpS3HSIONIMMHI  BEIIECTBAMH SABISIOTCS JIETKOOKHCIsSIEMble (TI0
BIIKs) u Ttpynnookucisembie (mo XIIK) opranmueckue BemiecTBa, (peHONBI, COCOUHEHUS MapraHua,
npesbimierre [1JIK KoTopeIMu COOTBETCTBEHHO COCTaBIsUIO B p. Jlena u Gacceiine p. Jlena: 31 u 86%, 46 u
77%, 62 1 90%, 30 u 100%.
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HauGonee BbICOKME KOHICHTpAIMM 3arps3HSIOIIMX BEIISCTB HAOIOIANH B BOJIE CICIYIOIINX PEK:
coequnennii mapranna (12 m 17 [IAK) — p. Yapa u p. byrapuxra; sxeneza m meau (8 IIJJK) — p.
Tanrraps! u p. Butum; denonos (8 I1JIK) — p. Kaaxame.

bacceitn p. Amyp

Juis p. AMyp Ha BCeM NPOTSDKEHHU MHOTHE TOJBI OCTAaBaIMCh XapaKTCPHBIMU COCIUHCHHS JKE-
ne3a, Meau, Mapranma, npessimenne [IJIK xotopeimu mHabmomanun B 97,4%, 95,8%, 97,2% mpobd BombL
B mporoke Amypckas u p. AMyp B paifoHe r. Xa0apoBCK W HIDKE [0 TEUYEHHIO B KaXIOW mpode
HaOJIrOaeTCsT HEBBICOKAs 3arpsA3HEHHOCTh BOJBI COCMTUHEHUSIMH IMHKAa. B OacceiiHe p. Yccypu coenu-
HeHus amoMuHus npeBbimanv [1JIK Gonee yem B 80% mpoO Boxkl. [IpucyTcTBHEe B BOJIE psilia BOTHBIX
00BeKTOB OacceiiHa p. AMyp COEOMHEHHH MapraHia W >Keje3a B IMOBBIIICHHBIX KOHIGHTPAIUAX B
OOJIBIIMHCTBE CITyYacB OMPEJCIISICTCS HATMYMEM B 3TOM PETMOHE MOBBIIICHHOTO pUpoHoro ¢ona. [Ipak-
TUYECKH IO BCEMY TCUEHHUIO BOJa P. AMyp OIICHMBajlach MPEHMYINESCTBEHHO KaK «3arpsA3HCHHAS WIH
«OYEHb 3arPSI3HEHHASY.

B MHoroNeTHEM IUTaHE 3HAYMTENFHBIX HM3MEHEHWH KauecTBa BOJBI P. AMyp HE HaOIIONanoch.

Ha wmameix Bomorokax bepesopas, Uepnas (XabapoBckuii kpait), Jlaunas HaOmromamach «3Kc-
TpPEeMaJIbHO BBICOKAas» 3arpsi3HEHHOCTH BOJBI 5 Kilacca KadecTBa.

OcHOBHas nuTeparypa
1. Kykumn, I1. I1. OnieHka Bo3A€HCTBHS HA OKPYXKAIOIIYIO Cpeay. DKCIepTru3a 0e30macHOCTH: yaeo-
HUK U TIpakTUKyM Juis OakanaBpuara u maructpatypsl / I1. I1. Kykun, E. }O. Konecunukos, T. M.
Konecuukosa; MATU - Poccuiickuii rocyjapcTBEHHBIN TEXHOIOIMYECKUN yHUBEpcUTET uM. K. O.
[uonkoBckoro. - Mocksa: ¥Opaiit, 2016. - 453 c.

JlonoaHUTENbHAS IUTEpATypa

1. DOxkonorus: ydebnoe mocodue / C.M.PomanoBa, C.B.CremanoBa, A.B. fIpomieBckuid,
W.I'. HlaiixueB; MunuctepctBo oOpa3oBanus u Hayku Poccun, denepanbHoe rocynapcTBEHHOE
Oro/pKeTHOE 00pa30BaTENIbHOE YUPEKICHHE BBICIIEro npodeccruoHaibHOro odpazoBanus «Kaszan-
CKUH HallMOHAJIbHBIN HCCIIE0BATEIbCKUI TEXHOJIOIMUYECKUI yHUBepcuTeT». - Kazanb: M3narens-
ctBo KHUTY, 2014. - 372 c. : Tabmx., rpad., cxem., ui. - bubmmorp. B kH. - ISBN 978-5-7882-1596-
9; To xe [Dnextponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428110

2. MenseneBa, C.A. ®uU3MKO-XMMHUYECKHE TIPOIECCHl B TexHochepe: ydeObHOe mocobue /
C.A. Mengenena, C.C. Tumodeesa. - Mocka; Bonorga: Undpa-Umxkenepus, 2017. - 225 c. : uin.,
tabi. - bubmmorp. B kH. - ISBN 978-5-9729-0149-4; To e [DnekTpoHHBIA pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=464469

3. ®upcos, A.U. Dxonorust Texnochepsl: yueoHoe nocooue / A.M. Gupcos, A.D. bopucos; Muno-
OpHayku Poccum, ®@enepansbHoe TrocylapCTBEHHOE OMOJKETHOE 00pa30BaTEeNIbHOE YUpEexkIEeHUE
BBICHIETO MpodecCHOHATBHOT0 00pazoBaHusi «HuxKeropockuii rocyapCTBEHHBIN apXUTEKTYpPHO-
cTpouTenbHbI yHUBepcuTeT». - Hikuuit Hosropon: HHI'ACY, 2013. - 95 c.: Tabx., rpad., ui.,
CXEMBbI - bubnuorp. B KH.; To xKe [DneKkTpoHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=427427

4. Axunun, H. 1. [IpombliiuieHHas 3KOJI0TUS: MPUHIMIIBI, TTOJIX0/Ibl, TEXHUYECKHUE PELICHUs: yueo-
Hoe nocobue / H. M. AkunuH. - 2-e u3a., ucnp. u jaomn. - lonronpyausiit: Maremnexr, 2011. - 312 c.
5. CrpenkxoB, A.K. OxpaHa okpyxaroueil cpeapl M 53KOJOTus Truapocdepbl: yuyeOHUK /
A K. Crpenkos, C.1O. Tennbix; MunucrepcTBo o6pazoBanus U Hayku PD, dexepanbHoe rocyaap-
CTBEHHOE OIO/IKETHOE 00pa30BaTEIbHOE YUPEKICHHE BHICIIEro MpodeCcCHOHAIBLHOTO0 00pa3oBaHus
«CamMapckuil rocy1apcTBEHHBIH apXUTEKTYPHO-CTPOUTENbHBIA YHUBEPCUTET». - 2-€ U3/, nepepao.
u goi. - Camapa: CamapcKuii rocy1apCTBEHHbBIN apXUTEKTYpHO-CTPOUTENbHBIN yHUBEpcUTeT, 2013.
- 488 c.: mi. - bubmmorp.: c. 449-453. - ISBN 978-5-9585-0523-4; To sxe [DnekTpoHHbIi pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=256154

KoHTposbHbIE BOIPOCHI /111 CAMOIIPOBEPKHU
1. TlepeuncaUTh HCTOYHMKH 3arPS3HEHUS IOBEPXHOCTHBIX BOI.
2. UYro takoe sBTpodukaius Boa? Kakue npuInHbI ee BHI3BIBAIOT?
3. OxapakTepHu30BaTh MOCIEACTBUS 3arPS3HEHUS BOJ] B3BEIIEHHBIMHU BEILIECTBAMHU.
4. OxapakTepu30BaTh MOCIEICTBUS 3arpsiI3HEHHUS BOJI HEPTENPOAYKTaMHU.
5. OxapakTepu30BaTh MOCIEACTBUS 3arpsA3HEHHS BOJ OpraHUYECKHMMHU BEIIECTBAMH.
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6. C Kakoii 1enpto onpeaesaoT BeanunHy nokaszatens bI1Ks B moBepxHOCTHBIX Bogax?
7. Yro xapaxtepuzyet nokaszarenap XIIK?

HpaKTH‘leCKOC 3ansaTHe Ne 5. TexHosioruueckne cxeMbl OUHCTKH CTOUYHbBIX BOJ

ﬂeﬂb [23.6OTBIZ O03HAKOMHUTHCS C TEXHOJIOTMYECKUMH CXEMaMU OYHCTKH XO3SMCTBEHHO-OBITOBBIX
CTOYHBIX BOJ, C COOPYKCHHUAMU MEXaHNYECKON M OHMOJOTMYECKON OYMCTKU CTOYHBIX BOJa, C MCTO-
JaMu (bHSHKO-XI/IMH‘-IGCKOfI OYHUCTKHU CTOYHBIX BO/.

3amanue:
1. U3yuuTh TeopeTHuecKuii MaTepuan no teme 3ausaTua. CocTaBUTh KOHCIIEKT.
2. JIaTb OTBETHI HA KOHTPOJIBHBIC BOIPOCHI IS CAMOTIPOBEPKH.

ITopsAI0K BBINOJHEHUSA:
1. 3y4eHue npeacTaBlIeHHOr0 TEOPETUYECKOIO MaTepuasa.
2. CocTaBiieHHE KOHCIIEKTA, KOTOPBIH JI0JKEH BKIIIOYATh:

—  TEXHOJIOrMYecKas CXeMa OYMCTKH XO035IHCTBEHHO-OBITOBBIX CTOYHBIX BOA,

—  COOpY)KEHUSI MEXaHMYECKOH OYMCTKH CTOYHBIX BOJ: PEIIETKH (IIpeIHA3HAYCHUE, KOHCTPYK-
IUs1); TIECKOJIOBKU (IIpeJHa3HAYeHHEe, BUBI MTECKOJIOBOK, CIIOCOOBI yIAICHUsI OCajKa); OT-
CTOWHUKH (KIaccuUKalus, KOHCTPYKIUH, MPOIMYCKHAsA CIOCOOHOCTh, 3P(EKTUBHOCTH OT-
CTauBaHUs);

— OwWonornyeckas OYHMCTKAa CTOYHBIX BOJ: CYIIHOCTh METOJA, KOHCTPYKIHS adpPOTEHKOB,
NPUHIMIT UX PabOTHI,

—  (pu3uKo-XUMHUYECKas OYMCTKA CTOYHBIX BOJ: METO/BI OYUCTKH, 00JIACTh IPUMCHEHUSI.

3. OOcyxieHne MaTtepuasa 3aHATHsI COBMECTHO C IIPETO0/1aBaTEIIEM.

dopma OTYETHOCTH:
KOHCIIEKT; co0ece/loBaHue C IMpernojaaBaTeieM Ha OCHOBE KOHTPOJBHBIX BOIPOCOB JJISI CaMOIIPO-
BEPKHU.

BaﬂaHI/Iﬂ JUISL CaMOCTOSITCILHOMN DaGOTLI:
O3HAKOMUTLCA C TCOPCTUUCCKUM MATCPHUAIIOM 110 TEMC 3aHATUS, NUCITIOJIB3YSd PCKOMCHAYCMYIO JINTC-

parypy.

PeKOMeHI[aIII/II/I 110 BBIITIOJTHEHUIO SaI[aHI/Iﬁ U IIOATOTOBKE K ITPAKTUYCCKOMY 3aHATHUIO
Mamepuaﬂ ons U3Yy4eHUs Ha NpaKkmu4eCKoOM 3aHAmuu

TexHoornueckasi cCXxeMa OUYUCTKHU XO3IMCTBEHHO-OBITOBBIX CTOYHBIX BOJI BKJIFOYAET:
—  CTaJHI0 MEXaHWYECKOW OYMCTKH,
—  CTaauio OMOJIOrHYECKOH OYHCTKU,
— obe33apaxxuBaHue;
—  YTUIU3ALHMIO OCaJKOB CTOUYHBIX BOJ.
OTOpOCHI C pelIeTOK HANPABISIOTCS B JPOOUIIKY W B BHJIE ITYJNIBITBI cOPACHIBAIOTCS B KaHAJ Mepes
WK 3a pelnreTkoil. Bo3MokeH BapuaHT BhIBO32 OTOPOCOB Ha MONMroH. Ocaiok U3 MEeCKOJIOBOK MepeKauynBa-
€TCsl Ha TIECKOBBIC TUIOMIANKH. V3 OTCTOMHHUKOB OCAIOK HAMPABIACTCS B METAHTEHKU C IICIIBI0 OKHUCICHUS
OpraHMYeCKuX BemiecTB. (s 00e3BOKUBaHUS COPOKEHHOTO OCallka WCIOIB3YIOTCS WIIOBBIC TUIOIIAJKY,
JpeHa)kHAas BOJIA C 3TUX IUIOMIAIOK [IEPEKauYnBACTCs B KAHAJ NIEpe]l KOHTAKTHBIM PE3EPBYapoOM.
Mexanuueckas o4uUCmKa CMOYHBIX 600
MexaHudecKkass OYMCTKa BOJIBI MTOAPA3yMEBACT yAaJIeHIEe MEXaHUIECKUX IIPUMECEH, CpeId KOTOPHIX
YUCIIATCS MECOK, TJIMHA, PPKaBUMHA, MIIMCTHIA OCaI0K, 0O CTeKiIa U mpodee. MexaHnyecKass OYHCTKa o0ec-
MEYMBACT yJaJICHHUE B3BEIICHHBIX BEIIECTB U3 OBITOBBIX CTOYHBIX BOJ Ha 60-65%.

Jnst ynaneHusl B3BEIICHHBIX YACTHIT U3 CTOYHBIX BOJ HCIIOIB3YIOT MPOIIECCHI MPOIC)KUBAHUS, OT-
cTauBaHus, GUILTPOBaHUS, NEHTPUDYTrupoBaHus. BEIOOp MeToAa 3aBUCUT OT pa3Mepa YacTHIl MPUMECEH,
(hMBUKO-XUMUYECKHX CBOWCTB M KOHIIEHTPAIIMK B3BEIICHHBIX YACTHII, PacX0jia CTOYHBIX BOJ W HEOOXOIH-
MOM CTEIIEHH OYMCTKH.

B cxeMy MexaHMUECKON OUYMCTKH CTOYHBIX BOJI BXOMIAT CJICAYIONIHNE OCHOBHEIE COOPYKEHUS:
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— peweTKH AJs 3aJepiKaHus KPYIHBIX 3arpsA3HEHUN OPraHMYecKOr0 U MHUHEPAJIHHOTO MPOHC-
XOXKIICHHS,

— TIECKOJIOBKHM JAJIS BBIACTICHUS TSDKETIBIX MUHEPAJIbHBIX IpUMecei (TIaBHbBIM 00pa3oM mecka),

— OTCTOWHUKH I BHIIEJICHHUSI HEPACTBOPUMBIX IPUMECEH.

Pewemxu. Coneprxamiyecsi B CTOYHBIX BoJax KpymHoOpa3MepHble (6omnee 1 cM) oTOPOCHL, SBISIFOIIU-
€CsI OTXOJaMH XO035SHCTBEHHO-OBITOBOM M TPONU3BOJCTBEHHOMN MEATEILHOCTH, MPEACTABIIIOT COOOH OCTaTKH
IIHUIIY, YIAaKOBOYHbIE MaTepHajbl, OyMary, TpsAlbe, CAHUTAPHO-TUTHEHHUYECKHUE, ITOJIMMEPHBIE U BOJIOKHH-
CTBIE MaTepuanbl. B mpouecce TpaHCHOPTUPOBaHUS IO BOAOOTBOISIIMM CETSIM KPYITHOPa3MepHBIE OTOPOCHI
a7cOpOMPYIOT COAEpKaIMECs] B CTOYHBIX BOJIaX OpraHU4ecKue CoeAMHEeHMs, Kupbl. OOpa3yromuiics Ha 1mo-
BEPXHOCTH OTOPOCOB aJIr€3MOHHBIH CIIOH CIIOCOOCTBYET HAIMIIAHMIO HA HUX 3HAYUTEIBHOTO KOIHYECTBA
necKa, UIAKOB M IPYTUX MUHEPANbHBIX YacTHL. [Iecok, MpOHOCHMBIN Ha KPYIMHOPa3MEPHBIX OPTaHHYECKHX
3arps3HEHHUAX Yepe3 MEeCKOIIOBKH, BBIAJACT B OCAOK B MEPBUYHBIX OTCTOMHHUKAX, YTO 3aTPYIHSET BHITPY3-
Ky OCEBILETO 0CajKa, €r0 MePeKauKy 110 HIOIPOBOJAM U BBIIPY3KY COPO’KEHHOT'O 0CaIKa U3 METAHTCHKOB.

Taxum o6pazom, 3¢ exkTUBHOE yaaneHne KPyIMHOpa3MepHBIX 3arpsA3HEHUH U3 CTOYHBIX BOJ MPU HX
MPOXOKACHUH Yepe3 PELIETKH MO3BOIUT 00ECTIEYUTh HOPMATBHYIO SKCIUTYaTallHi0 TIECKOJIOBOK, IEPBUYHBIX
OTCTOMHHMKOB, METAHTEHKOB M TPYOOIPOBOAOB MOAAYM OCAIKOB Ha METAHTCHKH, a TaK)K€ IOBBICUTH Kaue-
CTBO OYHMCTKU CTOKOB.

OrneHo4Hast HOpMa BHOCUMBIX OT 1 JKUTENs KPyMHOPa3MEpHBIX 3arpsi3HEHUH cocTaBigeT nopsaka 20
r/4en cyT (8 11/ToJ Ha YeTIOBEKa).

Pemierku sIBASIOTCS MEPBBIM 3JEMEHTOM BCEX TEXHOJOIMYECKHX CXEM OYHMCTKU CTOYHBIX BoJ. OHH
YCTaHABIMBAIOTCSA B YIIMPEHHBIX KaHalaX Tepel MeCKOJOBKaMHU. PeméTki MOryT ObITh HEMOABHKHBIMHU U
noBMKHBIMU. Hanbonee pacpocTpaHeHbl HEMTOABMKHBIE PEIIETKH, KOTOPbIE M3MOTABIMBAIOT U3 METaJUIU-
YECKHUX CTEPXKHEH C 3a30pOM MEXAY HUMHU 5...25 MM U YCTAaHABIUBAIOT HA IIYTH ABMXKEHHSI CTOYHOTO MOTO-
Ka BEPTUKAILHO WK 1o yriioM 60...70° Kk ropu3oHTy (Ui yI00CTBa OUNCTKH PEMIETOK OT 3arps3HEHHUN).

B GonbpmMHCTBE KOHCTPYKIUI peIIeTKH BBIIOJIHSAIOT U3 PACHOIOKEHHBIX MapajieIbHO APYT APYTY
CTAJIBHBIX CTEP)KHEW Pa3IIMYHOTO CeueHUs (KPYyTJoH, MPSMOYTONBHOM, KIIMHOBHIHOW WM WHOW (DOPMEI),
3aKpEIUICHHBIX B pame AJIsl 00eCreueHNs MX )KECTKOCTH.

[Ipu sxcrumyataniuu peméTky AODKHBI MEPUOJUYECKH UIH HENPEPhIBHO OYMIIATHCS. 3arpsA3HEeHHUs,
3aJepKUBAaEMble Ha CTEPXKHAX MPU HPOLEKHUBAHUM CTOYHOH BOABI, CHUMAIOT MEXaHHMYECKHMHU TpaliIsMu
WIN BPYYHYIO. YIIOBJICHHBIC HA PEIIETKaX KPYIHbIE IPUMECH IOJDKHBI ITOABEPIraThCsl IPOOISHUIO B APOOHII-
Kax ¥ BO3BpAIAThCS B TIOTOK BOJBI NIEpe peIIETKaMU.

Ileckonoexu npenHa3HaueHbl AJ1s BbIIEICHU MEXaHHUUECKUX IpuMeceil ¢ pasmepom vactur 0,15
MM u Oornee (recka, nuiak, 00 crexmna u Ap.). [leckoIoBKM JOMKHBI OBITH PACCUUTAHBI HA TAKYI0 CKOPOCTh
JBIDKEHHSI BOJIBL, TIPH KOTOPOi BBINAZa0T TONBKO HaubOoJiee TsHKETble MUHEPAIbHBIC 3arpA3HEHUs, MEJIKHE
K€ OpraHnYecKre YaCTHUIIbl HE JOJDKHBI OCECTh. Y CTAHOBJIEHO, YTO MPU FOPHU30HTAIBHOM JABMKEHUHU BOJIBI B
TIECKOJIOBKE CKOPOCTh JIOJDKHA ObITh He Oonee 0,3 u He meHee 0,15 m/c. Ilpu ckopoctn nrxenus 6onee 0,3
M/C TecoK He OyJeT ycreBaTh 0CaxIaThCs B IIECKOJIOBKE, Ipu ckopocT MeHee 0,15 M/c B meckosioBke OyayT
OCaXAAaThCs OpraHUYeCcKHe MPUMECH, YTO KpaiiHe HeXeNlaTelbHO.

T'opuzonmanvras neckonoeka — 3TO YHUBEPCAIBHOE YCTPOICTBO, KOTOPOE YCIIEIIHO UCTIONIb3yeTCs B
OUYHUCTHBIX COOPYXEHHUSX, Kak OoJbIIoro Macimrada, Tak U Maioro. [ opu3oHTanbHbIE MECKOJOBKH IPHMeE-
HSIIOT MPH JIBUOKEHUH KUJIKOCTH B TOPU3OHTAILHOM HarpasieHnd. CTOYHAS BOJIA TIOCTYIAeT B IPSMOYTOIIb-
HYI0 €MKOCTb, 1 TIEpEMEIIAETCS BIOJIb HEe, IPH 3TOM IECOK OCEIAaeT MO IEHCTBHEM CHJIBI TSHKECTH TI0 BCeH
JuInHe eMKocTH. OunIieHHas OT IecKa BOJa MEepesIMBaeTCsl Yepe3 MOoNepeuHyto IeperopoaKy B KapMaH M-
CTOM BOJBI, 1 OTBOJUTCS Ha MOCJIEAYIOIINE CTAAUH OUYUCTKHU 110 TpyOonposoay. OceBIInii Ha THO MECOK CO-
OupaeTcs ckpeOkamu B OyHKep JijIs cOopa W yaaJieHHs TIeCKa, U MEePUOUUSCKHA OTBOIUTCS Ha 00€3BOKHBA-
Hue. O0beM Kamep JUIs IecKa clielyeT NPUHUMAaTh He 0OJIblle IByXCYTOYHOr0 0ObeMa BBINaJaronero ocal-
Ka; yroJjl HaKJIOHa CTEHOK KaMepbl K TOpu30HTY — He MeHee 50°. CKONMBIIMICS ECOK U3 HEOOJNBIINX Tec-
KOJIOBOK yJJISIIOT BPYYHYIO, 8 U3 KPYITHBIX— IIPH TIOMOIIH 3PIH(TOB U TUAPOIIIEBATOPOB.

[eckomoBkM MMEIOT crenyroniee 00OpyJIOBaHUE: MEXaHW3M IS TepeMellleHnsl ocaaka B OyHKep,
THIPO3JIEBATOPBI U HACOCHI JJIs1 yOAJIeHUs] 0Ca/IKa M3 TIECKOJIOBKH M TPAHCIIOPTA €ro K MecTy 00e3BOKHMBaHUS
WM Apyroii 00paboTku. MexaHu3Mbl PUMEHSIOTCS JIBYX TUIIOB: IICTIHBIC HIIH TeliekeuHbie. [[enHpie Mexa-
HU3MBI COCTOSAT U3 ABYX OECKOHEUHBIX IIeTIel, PaCIoI0KEHHBIX 110 KPasM MTECKOJIOBKH, C 3aKPETUIEHHBIMHU Ha
HHUX CKpeOkaMu. Y THHMIIA CKPeOKH MepeMeIIaloTcs B CTOpOHY OyHKepa (IPOTHB HalpaBJICHUs! TEYEHUsI BOJIbI),
nepeMeltiast Ipy 3ToM ocajok. Llenu u ckpeOku Ha/ NECKOIOBKOH NMEpeMeNIaloTesl B €€ KOHell (110 TEYEHHIO BO-
IIbT). MeXaHN3MBI TEJIEKETHOTO THUTIA COCTOST U3 TEJIEKKH, TIepEMEIIaeMOM HaJ] TIECKOJIOBKOU IO JIBYM Peilb-
caM WJIM MOHOpEJIbCY BIIEpe] W Hazaj, Ha KOTOPOH mojBemmBaeTcsi cKkpeOok. IIpu BO3BpaTHOM ABM>KEHHUH
CKpeOoK mogHnMaeTcs. MexaHnu3Mbl U1 IEPEMEILICHHUSI 0Ca/IKa CIIOKHBI U HEHAJIEKHBI, TaK KaK dKCILTyaTHPY-
IOTCS1 HaJl BOJIOM BO BiaXHOU cpenie. HekoTopble MX KOHCTPYKLIMKA UMEIOT MOABUXKHBIE SJIEMEHTHI 110]1 BOJIOH.
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OnBIT 3KCILTyaTallui TOPU3OHTAIBHBIX MECKOJIIOBOK MOKA3bIBACT, UYTO MPH XOpoliel padote 3ddex-
TUBHOCTb OCQXKJICHUS MOXKET AocTUraTh 75—81% BceX MUHEpANIbHBIX 3arps3HEHUM, HAXOISAIIUXCS B CTOU-
HOM1 BOJIE.

Omcmotinuku — OCHOBHON M HamOoJiee paclpoCTpaHESHHBIM THUI OYHUCTHBIX COOpYXKeHUi. B HuX
0CE/Al0T HEPACTBOPEHHBIC B3BEIICHHBIC YACTHUIIBI KAK OPTaHUYECKOr0, TaK U MUHEPAIBLHOTO MPOUCXOXKIe-
Hus. OTCTONHHUKHN OBIBAIOT C TOPU3OHTAIBHBIM JBIDKEHHEM BOJBI — TOPH3OHTAIBHBIE M C BEPTUKAIHHBIM
JIBIKCHHEM BOJBI — BEpTHKaNbHBIE. Kpome 3TOro OBIBAalOT pamuanbHBle OTCTOWHUKH, B KOTOPHIX BOJA
JIBUKETCS B PaIMAILHOM HAIIPABIICHUH.

Topusonmanvrovill omcmotHuKx — TPSMOYTOJIbHBIA, BBITSHYTHIN B HAIPABIICHUU JBHXKCHUS BOIBI
pe3epByap, B KOTOPOM OCBETIIsieMasi BOJa JABIDKETCS B HAIIPABIIEHUH, OJIM3KOM K TOPHU30HTAIHLHOMY, BIOIH
orctoiHuKa. [ 1ybuna orcroiinukoB pasua (H) = 1,5-4,0 M, myuna - 8-12 H, a mmpuna xopuzpopa - 3-6 M.
PaBHOMEpHOE pacnpeeneHre CTOYHOM BOJIbI JOCTUTAECTCS TIPU MOMOIIIM MOMEPEYHOT0 JIOTKA. ["opu3oHTaNIb-
HBIE OTCTOMHHUKHN PEKOMEHIYeTCS MPUMEHATD IIPH PacXoJax CTOYHBIX BoA cBhimie 15000 M3/CYT. DddexTus-
HOCTH oTcTanBanms mocturaet 60 %. IIpoaomkuTeTbHOCTh OTCTanBanus - 1-3 4.

Bepmukanvnuiii omcmotinux — KpYIJIbIA B IJIaHE U B OUYEHBb PEAKUX CIy4yasX KBaJIpaTHBIN jKee30-
OeTOHHBIN (peXxe CTaTbHOW) pe3epByap 3HAYMTENHHOW TIYOMHBI C LEHTPAIbHON TPyOOW M C KOHYCHBIM
THUIIEM Ui HaKOIUICHWSI W YIUIOTHEHHs ocajka. BepTHKalbHBIE OTCTOMHHWKH MPUMEHSIOT HAa OYMCTHBIX
COOPYKEHUSIX MPOU3BOAUTEIBLHOCTHIO TpuMepHOo 10 10000 M3/CyT. OO0pabarbeiBacMast BOJia JIBHXKETCS BEPTH-
KaJlbHO — CHU3Y BBepx. COOp OCBETIICHHOW BOJBI MPEyCMaTPUBACTCS NepU(DESPUIHBIMU U PauaIbHBIMU
JKenobaMH ¢ 3aTOTICHHBIMHA OTBEPCTHSAMH HITH C TPEYTOJIbHBIMH BOJIOCIIHBAMU.

Paouanvuwiii omemotinux — KpyTIblid B MJIaHe jKene300€TOHHBIN pe3epByap, BBICOTA KOTOPOTO He-
BEIIMKA TI0 CPABHEHUIO C €r0 TUAMETPOM, B KOTOPBIM OCBETIIsIeMas BOJIA MOABOJAUTCSA CHU3Y B IIEHTP U U3JIU-
BaeTCs Yepe3 BOPOHKY, OOpaIleHHYIO ITUPOKUM KOHIIOM KBepXy. Bosa B OTCTOMHMKE BMKETCS OT IEHTPA K
nepudepun B paanaabHOM HaNpaBIeHUH, OMW3KOM K TOPH3OHTAIBHOMY. PaamanbHble OTCTOWHWKH dYaIle
BCEr0 HCIOIB3YIOT MPH PACX0Aax CTOUHBIX BoA Gomee 20000 m%/cyt. Jlnst ymameHHs ocajka CIyKHUT Mej-
JICHHO BpAIAIOIIAsCs MeTaundeckas epMa ¢ YKpEerJIeHHBIMU Ha Hel CKpeOKaMH, Crpe0arolinMi 0CaoK K
[EHTPY OTCTOMHHKA, OTKY/la OH HEMPEPHIBHO WM MEPHOAMYECKH BBITyCKAETCS WM OTKadnBaercs. OqHIM
KOHIIOM (pepMa omMpaeTcs Ha ONOPY B IIGHTPE OTCTOWHHWKA, a JIPYTMM — Ha TEJCKKY, ABUTAIOUIYIOCS I10
CTEHKE OTCTOMHUKA.

Knaccudukarms oTCTORHUKOB!

— 10 TEXHOJIOTHYECKOW POJIM: NEJSATCA Ha MEePBUYHBIC OTCTOWHUKH (IUII OCBETICHUS CTOYHOH BO-

ITbI), BTOPHYHBIC OTCTOWHUKH (/111 OTCTAMBAHMS BOABI, MPOIIEAIIEH OMOIOTHIECKYIO OUYUCTKY) U
TPETHYHBIC OTCTOMHUKHU (7151 TOOYUCTKH ), WIIOYIUIOTHUTEIH, OCAIKOYIIIIOTHUTEIIH;

— [0 HaNpaBICHUIO ABIKEHUS MMOTOKA BOJBI: OBIBAIOT BEPTHKAIBHBIC, TOPU3OHTAIBHBIE, PaHalb-
HbIe (Pa3HOBUIHOCTH: C IIEHTPAIBHBIM, epUPEPHUIHBIM U C PaJAHATHLHBIM ITOIBHKHBIM BITYCKOM
BOJIbI) M HAKJIOHHBIE TOHKOCIIOMHEIE.

buonozuueckasa ouucmka cmounsix 600

ABDPOTEHKH MTPUMEHSIOTCS JIJISI OUUCTKU XO3SIICTBEHHO — OBITOBBIX BOJI, CTOYHBIX BOJI IIEJUIIOJIO3HO-
OyMaXHOW POMBITIIEHHOCTH U TIPU COBMECTHOU JTOOYMCTKE OBITOBBIX U TIPOU3BOJICTBEHHBIX CTOYHBIX BOJI.

OCHOBHO#M METOJT OYUCTKH XO3SIMCTBEHHO-OBITOBBIX CTOYHBIX BOJ| 3aKJIFOUAETCS B OKHCIICHUU Opra-
HUYECKHX 3arpsi3HEHUI MUKPOOPraHM3MaMH B CIICIIMABHBIX a3pallMOHHBIX COOPYKECHUSX. B aspalioHHbIX
COOPYKEHHIX MHUKpPOOHMalbHasi Macca MpeObIBaeT BO B3BEIICHHOM COCTOSIHUU B BUJIE OTACIBHBIX XJIOIBEB,
MIPEJICTABJISIONINX COOON 300TJIeHHbBIE CKOTIEHHSI MUKPOOPTaHU3MOB, IPOCTEHUIINX U 00Jiee BEICOKOOPTaHU-
30BaHHBIX MpeacTaBuTeNiell GayHbl (KOJOBPATKU, YEPBH, JIMYMHKU HACEKOMBIX), a TAKXKE BOIHBIX I'PHOOB U
TpOAOKed. DTOT OMOIIEHO3 OPraHU3MOB, PA3BUBAIOIINXCS B a9POOHBIX YCIOBUSIX, HA OPraHUYECKUX 3arpsi3-
HUTEISAX, COJEPKAIINXCSI B CTOYHOW BOJIE, IMOJIYYHJI Ha3BaHWE aKTUBHOTO Wia. Ha okuciieHne B aspOTeHKH
BOJIa JIOJDKHA TMOJABATHCS MOCIe NpeIBAPUTENbHON MEXaHUIECKOH 00paboTKH B pelieTKax, NeCKOIOBKaxX
MEPBUYHBIX OTCTOWHUKAX.

[Ipommenimast a3poTeHK CTOYHAS BOJa BMECTE C aKTUBHBIM WJIOM IOCTYIAeT BO BTOPUYHBINA OTCTOM-
HUK, TJIC aKTUBHBIN HJI OTACIISICTCS OT OUMIIEHHON CTOYHOM BOJbI. OTICICHHBIN aKTUBHBIN WUJI CHOBA TEepe-
KauqMBaETCsl B KaHAT Tepe]l adPOTEHKOM IS JATbHEHIIIEr0 WCIIOIh30BAHUA. JTOT WJI HA3BIBACTCS ITUPKYJIS-
IMOHHBIM. B mipo1iecce 04MCTKY KOJIMYECTBO WIla B CBSI3U C POCTOM MHUKPOOPTaHM3MOB M HAJTMYUEM OpPTaHH-
YECKUX 3arpsi3HEHHI HEMPEPHIBHO BO3PACTAET, [IOATOMY YacTh WJIa MIPUXOIUTCS BCE BPEMS YAAIATh.

B camom Hauazne mporiecca Ipu CMEIMICHHA CTOYHON BOJBI C aKTUBHBIM HJIOM 3arpsi3HEHUS cOpOu-
PYIOTCSl Ha aKTHBHOM HJIC U YACTUYHO OKHUCISIOTCS, B PE3YyJbTaTe YE€T0 PE3KO CHIKACTCS OMOXUMUYECKas
MOTPEOHOCTh CTOYHOHM BOJBI B Kuciopoje. [lo cymiecTBy, 3arpsi3HEHUs] MU3BIEKAIOTCS JOBOJBHO OBICTPO,
MPUMEPHO B TeueHue 2 4. YacTuuHas copOLMs HEPACTBOPUMBIX M KOJUIOMIHBIX BEIIECTB MOXKET IMPOHMCXO-
IUTH U TIPU HEJOCTaTKe Kucjaopoaa. Ha BTopoil ctaaum mporecca akTUBHBIN WII pereHepupyeTcs, T. €. BOC-
CTaHABJIMBAETCS €ro COPOLMOHHAsI CTIOCOOHOCTh, a TAK)KE OKHUCIISIOTCS 3a/iep KaHHbIC PaHee Ha HIIe 3arpsi3-
HeHusA. CKOpPOCTh MOTPEOJICHUS KMCIOPO/Ia HA STOW CTaJIMU MPOIIecca 3HAYUTEIBHO MEHBIIIE, YeM B IIEPBOU.
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Ha TpeTtbeii cTaguu mporecca uaeT HUTpUGHUKALKI aMMOHUAHBIX COJIEH, CKOPOCTh MOTPEOICHNS KUCIOpoaa
3/1eCh CHOBa BO3pacTaer.

B 3aBucumMocTH 0T croco6a moauM U pacupezieNieHus] BO3IyXa adpOTEeHKH OBIBAIOT C ITHEBMAaTHUe-
CKOH, IOBEPXHOCTHOH (MEXaHHUYECKOH) aspammell W ¢ adpaluel CMelmaHHoro tuma. HeoOXoaumblit mis
HOPMaJIbHOH paboThl a’3POTEHKOB BO3AYX MOAAETCS KOMIPECCOPaMH WM BO3AYyXOJYBKaMH IOJA COOTBET-
CTBYIOIIIMM JABIIEHUEM TI0 BO3AYXOBOJAaM. PaziidaroT MENKOITy3bIpYaTyi0, CPEIHEMy3bIpUaTyi0 U KPYITHO-
My3bIpUaTyo aspanuto. [Ipu MenKomy3sIpuaToil aspanuu KPymHOCTh My3BIPEKOB BO3yXa cocTaBisier 1—4
MM, TIpU cpenHeny3sipuaToi—5—10 MM, pu KpynHomy3sipuaToii — Oonee 10 mm. IlepdopupoBanHbie
TpyObl MOMEUIAIOT C OJJHOI CTOPOHBI a3pOTEHKA I 00eCTIeYeHUS UPKYJIISIIKUN TIOTOKA B MOMIEPEYHOM Ceve-
Huu. OTBEpCTHS B HUX AMAMETPOM 2—2,5 MM pacmoioxkeHsl Ha paccrostann 10—15 cm mpyr ot apyra.
MexaHnueckasi a’panysi OCYIIECTBISCTCS CHEIUAIbHBIMH MEXaHHYECKUMH a’paTopaMH, KOTOPbIE MHTEH-
CHBHO NEpEMELINBAIOT KHUIKOCTh U 3aCaChIBAlOT BO3MyX M3 atMocdepsl. B oTeuecTBeHHOU U 3apyOexHOI
MpaKTHKe HanOoIbIee pacpoCTpaHEHHE OTyYriIa THEBMAaTHIECKas adpanys, HO 711 HeOONBIINX yCTaHO-
BOK IIPUMEHSIOT ¥ MEXaHHYECKYIO adpaInio.

ADBpOTEHKHU-BBITECHUTENH - JUIMHHBIE KOPUAOPHBIE COOPYXKEHHMS, B KOTOPBIX BOAA M aKTHBHBIA HJI
MONAIOTCSl B HAYAJIO COOPY)KEHHS, a WIOBas CMECh OTBOJUTCS B KOHIIE ero. Takwme a’dpoTeHKH COCTOST U3
HECKOJIbKIX KOPHIOPOB W MOTYT OBITH CO BCTPOCHHBIM pereHepaTopoM u 0e3 Hero. [lnmmHa Takux alpo-
TeHkoB pocturaet 50-150 M u 06vem ot 1,5 10 30 Tic. M.

AbdpoTeHKH, paboTarolIue ¢ pereHepaTopamMu, 00eceurnBaloT CTabUIBHOCTE Mpolecca OMOXUMUYe-
CKOHM OYHCTKH CTOYHBIX BOJ. lIpomecc m3BieueHus 3arps3HEHUI W3 BOJBI OTNIENCH OT OKUCIIEHUS MX B aK-
TUBHOM WJIE, TIOPTOMY COOCTBEHHO a’pOTEHKH MPOCKTUPYIOTCS Ha MEHbIee BpeMs NpeObIBaHHS B HHX
CTOYHOM BOJIBI, TaK KaK MX 33jJia4a — W3BJEKaTh 3arps3HeHMs. B pereHeparopax OKUCISIOTCS 3arps3HEHNS,
3a/iepkaHHbIe Ha aKTUBHOM HIle. B HUX aKTWUBHBINA MIJI HAXOMUTCS Ooliee JUTUTENbHOE Bpems. Takoil criocod
OYHMCTKH, KOTJa B COOCTBEHHO adpOTEHKAX MPOTEKAET MepBasi CTaaus IMpoIiecca, a B pereHeparope — BTopas
" TPCThA CTaAuHU, MO3BOJISICT YBCIMYUTH KOHICHTPALIUIO 33Fpﬂ3HeHHI7[, MMpUXOAAIIYIOCA Ha HJI. B A3POTCHKEC
NoJ/Iep’KUBacTCsi 0ObIYHAs Harpy3Ka Ha W, B PEreHepaTope OHa MOBbIMaeTcs. TakuM 00pazoM, cpemHss
Harpy3Ka Ha WJI BO3PacTaeT, U 3T COOpyKeHHs paboTaroT Oonee s dexkruBHO. [[puMeHeHne a3pOTEHKOB C
pereHepaTropamMu MO3BOJSECT YMEHBIIUTH OOIIMK CTPOUTENBHBIA 00beM 3TUX coopykeHuid Ha 10—20% mo
CPaBHEHHIO C 0OBEMOM OTHOCTYIIEHYATHIX a3POTEHKOB.

Hamnbonee BaxapiME (DakTOpaMu, BIHAIOIIMMHI Ha Pa3BUTHE U )KU3HECTIOCOOHOCTH aKTUBHOTO HJIA, &
TaKk)Ke Ka4ecTBO OMOJIOTHYECKON OYHMCTKH, SBISIOTCS TEMIIEpaTypa, HAMYWE NMUTATEIbHBIX BEIIECTB, CO-
JiepKaHue PacTBOPEHHOTO KUCIOPO/ia B MIIOBOM CMecH, 3HaueHHe pH, mpucyTcTBHE TOKCHYHBIX BEIIECTB.

[locme Bcex cramuii OYHCTKH Tepen cOpOCOM B €CTECTBEHHBIE BOJOEMBI sl 00e33apaKuBaHUS
CTOYHBIX BOJI (yIaJeHHEe MUKPOOPTaHU3MOB) IPUMEHSIOTCS XJIopupoBanue, Y P-o06e33apakuBaHue.

Du3uKo-XuMu4ecKkaa o4UCmKa CmoYHsIX 600

Yaine Bcero u3 GpU3MKO-XUMHUECKUX METOJIOB MIPUMEHSIOTCS KOATYJISIMS, aJCOPOIUs, SIKCTPAKIIUS,
a TaKKe AIIEKTPOITU3.

DIEKTPOJIU3 3aKITIOUAETCS B Pa3pyLICHUN OPTaHMYECKUX BEIIECTB B CTOYHBIX BOJAX U W3BICUCHUH
METAJIIOB MPH NMPOTEKAHUH DIIEKTPUIECKOTO TOKA.

Jis n3BnedeHus: (HEHOIIOB U3 CTOYHBIX BOJI MOXKHO NMPUMEHSTH IKCTPAarupoBaHue OyTHIIAIIETATOM U
JIUU3OTIPOTTHIIOBBIM 3(PHPOM.

JJist OYMCTKU OT MEJKHX YaCTUI He(DTEPOYKTOB IPUMEHSIFOT KOAryJIsTHThI, 00pa3yroIie XJIOMbs, K
KOTOPBIM MPHJIUIAIOT 3TH YaCTHIBL. 3aTeM XJIONbS YIAISIOT B OTCTOMHHMKAX WM ()JIOTATOPaX C MOMOIIBIO
BO3/YIIHBIX ITy3BIPHKOB, MIOJIXBATHIBAOIINX 3TH XJIOMbS U BRIHOCSIINX MX Ha MIOBEPXHOCTh. B KauecTBe Koa-
T'YJSIHTOB UCHOJIBb3YIOT CYJb(aThl atOMUHUS U kene3a. OCHOBHAsI 00JIaCTh MPUMEHEHUS KOAryJsSIMOHHON
OYHMCTKHU — YAAJICHUE U3 CTOUYHBIX BOJ KOJIJIOUIHBIX HpHMeCGﬁ.

Jis TiryO0KO#M OYMCTKH CTOYHBIX BOJ[ OT PACTBOPUMBIX OPraHWYECKUX coequHeHHH ((eHOJOB, Ie-
CTHUIIMJIOB) MCIIOJIB3YIOT METOT afcopOIiuu, 3(pPeKTUBHOCTL KOTOpOro kojediercs oT 80 10 95 % B 3aBucH-
MOCTH OT XUMHUYECKOW TPUPOJIBI aJIcCOpPOCHTa, BETMYUHBI aICOPOUPYIOIIEH TTOBEPXHOCTH, a TAKXKE OT CTPYK-
TYpBl U CBOMCTB YJIaBJIMBaeMBIX MpuMecei. OuninaeMyio BOLy MPOIYCKAIOT Yepe3 (QUIbTP, 3arpyKeHHBIN
copOeHTOM, WK TPOCTO AOOABISIIOT B HE€ M3MENbUEHHBIN cOpOeHT. B kauecTBe asncopOEHTOB MPUMEHSIOT
TOp(i), OIMUJIKH, KOKCOBYIO ME€JIOYb, 30JIbl, IIJIaKK U JPYTU€ MaJIOUCHHBLIC BEIIECTBA, KOTOPLIC O0OBIYHO yaa-
JSIFOTCS WITA COKUTAIOTCS TIOCJIE OJTHOPA30BOTO HMCIONb30BaHUs. Eciu ke 3arps3HsIoliee BemecTBO WIH -
COpOEHT MPECTaBIISIIOT ONPEEIEHHYIO LIGHHOCTh, TO aACOpOEHT pereHepupyroT. CambiM 3¢ QeKTUBHBIM, HO
" CaMbIM JOPOTrUM COp6€HTOM, SIBJISICTCA aKTHBHpOBaHHLIfI YTOJIb.

Jlyist m3BNIeYeHNS U3 CTOYHBIX BOJI METALIOB (ITMHKA, MEIH, XpOMa, HUKEJIS, CBUHIIA, PTYTH, BaHAIMS,
Maprasia), a Takke COeJUHEHHH MBIIbsKa, (pochopa, HUAHUAOB UCIIONB3YETCs] HOHOOOMEHHAs! OYHCTKA C
NPUMEHEHUEM CHHTETHUECKHX HOHOOOMEHHBIX CMOJ.
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JlononHuTenbHAs TUTEpaTypa

1. Beromkun, A.I'. OCHOBBI WH)XCHEPHOW 3alllUTHI OKPYXKAIOLIEH cpenpl: ydeOHoe mocobdue /
A.Tl'. Beromkun. - 2-e¢ u3n. uchp. u non. - MockBa-Bonorga: Uudpa-Uuxenepus, 2016. - 456 c.:
Wi, Ta0x., cxeM. - bubmmorp. B kH.. - ISBN 978-5-9729-0124-1; To xe [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=444182

2. Beromkun, A.I'. MmkeHepHas 3ammrta ruapocdepsl OT cOPOCOB CTOYHBIX BOJI: Y4eOHOE MOCO-
oue / A.I'. BetomkuH. - 2-¢ u3a. uchp. u aoi. - MockBa-Bomnorna: Uadpa-Urxenepus, 2016. - 296
C. : WL, Ta0J., cxeM. - bubmuorp. B kH.. - ISBN 978-5-9729-0125-8; To ke [ DnekTpoHHBII pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=444179

3. Axunun, H. U. [IpoMbIlluIeHHAS KOJIOTHUS: IPUHIIKITBL, TIOIXO0/IbI, TEXHHUECKUE PEIICHUS: yIeO-
Hoe nocooue / H. Y. AkunuH. - 2-e u3., ucnp. u goi. - Jonronpyaasnii: Matemnekr, 2011. - 312 c.
4. Beromkun A.I'. TIporecchl u anmapaThl 3alIMThl OKPY)KAIOLIEH cpenbl: yued. mocodue i BY-
308/ A.I'. Beromkun.- Mocksa: Bricias mxkoia, 2008.- 639 c.

KoHTpoJbHbIE BOIPOCHI /1151 CaMONIPOBEPKU
1. Cnoco0»bl yTriIM3anuy 0CaaAKOB CTOUHBIX BO/I.
2. HazoBuTte npoueccsl, Jexaliue B OCHOBE MEXaHUUECKOM OUMCTKU CTOUHBIX BOJ.
3. TlocnenoBaTebHOCTh PACTIONIOKEHUSI COOPYKEHU MEXaHMYECKOW OYMCTKU CTOYHBIX BOJ B
TEXHOJIOTHYECKUX CXEeMaX.
KoHcTpykuus peneTox; ux npeaHa3HadeHue.
YeMy paBHA CKOPOCTb JABMKEHUS BOJbI B TOPU3OHTAIbHOM MTECKOJIOBKE?
Yemy paBHa 3PPEKTUBHOCTH OCAKICHUS B TOPU3OHTAIHHOMN ITECKOIOBKE?
Yro npencTaBisOT COO0H MEXaHU3MBI /ISl IEPEMEILIEHNUS 0Ca/iKa B OYHKEp MEeCKOJIOBKHU?
Knaccudukanus OTCTORHHKOB IO TEXHOJIOTHYECKOW POJIH.
YeMy paBHA IPOIYCKHAs! CIIOCOOHOCTH Pa3IMYHBIX TUIIOB OTCTOMHUKOB?
10 KoHcTpyKkus paguaabHOrO OTCTOHHHKA.
11. Pa3mepsl TOpHU30HTAIIBHOIO OTCTOMHUKA.
12. Yro npencrapisieT co00i aKTUBHBIN WT?
13. Oxapakrepu3yiite cTaguu npouecca 6MOI0rMYeCKON OYMCTKHA CTOYHBIX BO/.
14. Kako¥i w1 Ha3bIBaCTCS IUPKYJISAIIUOHHBIM?
15. Kakue mporecchl IpoTeKaroT B pereHeparope?
16. Cucremsl a3panuu B a3pOTEHKE.
17. HazoBuTe (hakTopsl, BIUAIOLINE HA KAUECTBO OMOJIOTNYECKON OUUCTKU CTOYHBIX BOJI.
18. HazoBuTe MeTOBI PU3NKO-XUMHUECKOW OUYUCTKH CTOYHBIX BOJI.

©CoN O~

IMpakTuyeckoe 3anaTue Ne 6. OCHOBHBbIe HANPABJIEHHS CO3JAHUS MAJOOTXOAHBIX W
pecypcocOeperaluux TeXHOJIOTHA B Pa3JIMYHBIX 0TPACIAX MPOMBIILICHHOCTH

[{es1b paGOTHI: 03HAKOMMTBHCS ¢ OCHOBHBIMU HAIIPABICHUSIMU CO3JIaHHsI MAJIOOTXOJIHBIX U PeCypco-
cOeperaIrx TEXHOJIOTUN B PA3JINYHBIX OTPACISAX MPOMBIIIIEHHOCTH.

3aHsTHE IPOBOJUTCS B MHTEPAKTUBHOU (popMme: oOydaromuecs NpeaCcTaBiIsIIOT Ipe3eHTallluy Ha 3a-
JTAaHHbIE TEMBbI U 00CYKIAI0T TOKJIAIbI.

3amaHue:
[ToAroTOBUTH JOKIIA/IBI HA TEMY:

1. OcHOBHbIE HANIPaBICHUS SKOJIOTH3AIUHN POU3BOACTBA B TEIUIODHEPTETHKE.
2. OcHOBHBIE HAIPABJICHUS SKOJOTHU3AIMN TIPOU3BOICTBA B USPHON METAILTYPTHH.
3. OcHOBHBIE HamMpaBIEHUS KOJIOTHU3AINN TPOU3BOJICTBA B IIBETHON METAJLTYPTHUU.

[1OpsI0K BBIMOTHEHUSL:
1. 3acmymaTh 1 OOCYIUTH TOKJIAJIBI.
2. ITo maTepuanaM JOKJIAJ0B COCTABUTH KOHCIIEKT, KOTOPBIH JOJDKEH BKIFOYATh (110 KaXKA0H oTpac-
JIM IPOMBIIIICHHOCTH):
— COBEpILICHCTBOBAHHE TEXHOJIOTHYECKHUX MTPOIIECCOB,;
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— COBEpUICHCTBOBAHHUE CHCTEM ra3004HMCTKH;
— COKpallleHHEe BOJIOTIOTPEOICHHS U COBEPIICHCTBOBAHUE CUCTEM OYMCTKU CTOUYHBIX BOJ;
— BTOPUYHOE UCMOJIb30BAaHUE OTXOOB.

3. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI JIJIs1 CAMOIIPOBEPKH.

dopma OTYETHOCTH:
KOHCIIEKT; co0ece/joBaHue C IMpernojaaBaTeieM Ha OCHOBE KOHTPOJBHBIX BOIPOCOB JJISI CaMOIIPO-
BEPKHU.

3amaHus I CaMOCTOSITENLHOM PaOOThL:

1. IIpopaboTaTh PEKOMEHIYEMYIO JUTEPATypy, PeCypchl ceTh HTEPHET ¢ IECNIbI0 U3yUYCHHS U CH-
CTeMaTH3aI[Mi MaTepHralia 1o TEME 3aHATHSL.

2. [ToAroTOBUTH AOKJIAIBI IO TEME MPAKTHYECKOTO 3aHATHS.

PexoMennanyy 1o BIIOJIHEHUIO 33JaHUM U TOATOTOBKE K MPAKTUYECKOMY 3aHATHIO
CucremMaTu3aluu U 3aKpEIUICHUIO TEOPETHUUECKUX 3HAHWUN MO T€ME€ NPAKTUYECKOrO 3aHATHUS CIIO-
COOCTBYET caMOCTOsITENbHAsA pPaboTa 00YHaAIOIUXCsl C PEKOMEHYEMbIMU HCTOUHUKAMHU, BbIJICIIEHUE
¥ KOHKpETH3alusi Hanbosee CyIecTBEHHON MH(OpMAIMK U3 MPEACTABICHHBIX HA 3aHITHUU JOKJIa-
JI0B U 0(hOpMIIEHHUE €€ B BUJIE KOHCIIEKTA, a TAK)Ke paboTa ¢ KOHTPOJIBHBIMUA BOIIPOCAMU I CaMO-
IIPOBEPKHU.

OcHoBHast TuTepatypa

1. Kykun, I1. IT. Ouenka Bo3eiicTBUS Ha OKpY’KalOIIylo cpely. DKcnepTu3a 0e30MacHOCTH: yueo-
HUK M MPaKTHKyM s OakanaBpuara u maructparypsl / I1. 1. Kykun, E. 10. Konecauxos, T. M.
Konecuukosa; MATU - Pocculickuii rocyapCcTBEHHBIN TEXHOIOIMYECKHN yHuBepcuteT um. K. O.
[uonkosckoro. - Mocksa: FOpaiit, 2016. - 453 c.

2. OcHOBBl MWH)XEHEpHOW »HKosoruu: ydebHoe mocobue / B.B. lenucos, W.A. Jlenucosna,
B.B. I'yrenos, JI.H. ®ecenko; nmox pen. B.B. enncosa. - Poctos-0//] : ®enunke, 2013. - 624 c. :
W, cXeM., TabJ. - (Beiciiee oOpazoBanue). - ISBN 978-5-222-21011-6; To >xe [DneKTpOHHBIH pe-
cypc]. - URL: http://biblioclub.ru/index.php?page=book&id=271599

JlononHuTENbHAS IUTEPATYypa

1. Jlapuonos, H. M. [IpombinnieHHas sxonorusi: yaeOHuk ais 6akanaspos / H. M. Jlapuonos, A. C.
Psa6simenkoB; HarmonaneHbIi uccienoBaTenbckuil yausepeuteT. - Mocksa: FOpaiit, 2016. - 495 c.
2. ®upcos, A.N. Dxonorus TexHochepsl: yueOHoe nocodue / A.N. dupcos, A.P. bopucos; Musno-
opnayku Poccum, denepanbHoe rocynapCTBEHHOE OIOIKETHOE 0O0pa3oBaTEIbHOE YUPEKICHUE
BhICHIEr0 NMpodeccuoHanbHOro oopazoBanus «Hikeropoackuit rocyJapCcTBEHHbBINH apXUTEKTYypHO-
CTpouTeNnbHbI yHuBepcuter». - Hkunit Hosropon: HHI'ACY, 2013. - 95 c.: tabn., rpad., ui.,
CXEMBI - bubnuorp. B KH.; To Ke [DNeKTpOHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=427427

3. AkunuH, H. W. TIpoMsbinieHHast 3K0JI0THs: MPUHLIUIIBL, TOJIXO0AbI, TEXHUYECKHE peIIeHus: yueo-
Hoe mocobue / H. Y. AkunuH. - 2-e 3., ucnp. u jgor. - Jonronpynusiii: Maremnexrt, 2011. - 312 c.
4. BeromkuH, A.I'. OCHOBBI MH)KEHEpHOW 3alUThl OKpYXKaloLlel cpeapl: yueOHoe mocobue /
A.I'. BeromkuH. - 2-e¢ 3. ucnp. u jom. - MockBa-Bonorna: Madpa-Umxkenepus, 2016. - 456 c.:
Wi, Ta0x., cxeM. - bubmuorp. B kH.. - ISBN 978-5-9729-0124-1; To xe [DaekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=444182

KoHTpoIbHBIE BOMPOCHI ISl CaMOTIPOBEPKU

1. Ha3Barh OCHOBHBIEC HANpaBJIECHUS COBEPIICHCTBOBAHUS TEXHOJIOTHYECKUX IMPOLIECCOB CXKH-
TaHWS TOIUIMBA B TEIIODHEPTETHKE.

2. UYro Takoe razuukanus yris?

3. HasBaTh OCHOBHBIE HANPABIICHHUS HCITOJIHE30BAHHS 30JIOIIIIAKOBBIX OTXOOB.

4. Ha3BaTb OCHOBHbIE HAIIPABICHHS COBEPIICHCTBOBAHMS TEXHOJIOIMYECKHX MPOIIECCOB B Yep-
HOW METAJUTYPTHH.

5. Ha3Barb OCHOBHBIE HAIIPABICHUS UCIIOIB30BAHUS METATYPTUYECKHX IIITAKOB.
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6. Oxapakrtepusyite mpo0aeMy NoBbIIICHUS 3PGEKTUBHOCTH yJIaBIUBaHM JUOKCUIA CEPHI Ha
IPEANPUATHIX IBETHOW METaJUTYPIHH.

7. Ha3BaTb OCHOBHBIC HAIPaBICHHS MOBBIIMICHUS d()(HEKTUBHOCTH OYMCTKHA CTOYHBIX BOJ OT
TAKCIIbIX MCTAJIJIOB HA MCTAJUTYPTUYCCKUX TPCANPUATUAX.

IpakTuyeckoe 3anaTne Ne /. OfecneyeHue KauecTBa NUTHeBOH BOJAbl. CpaBHUTEIbHAs
XaPaKTePUCTHKA CYyIIeCTBYIOLIUX CHCTEM 00e33apaKuBaHHUsl MUTHEBOMH BO/IbI

[leqb paboThI: 03HAKOMHUTHCSI ¢ OCHOBHBIMH CTaJUsIMUA BOJOIIOATOTOBKH B CHCTEME Bojioo0ecIeue-
HUS TOPOJIOB; U3YYUTh XapaKTEPUCTHUKN OCHOBHBIX JIC3MH(EKTAHTOB BObBI, HCIIONIB3yEMbIX B MPO-
LIECCE BOJIOMOATOTOBKH.

3amaHue:
W3y4unuth 1 00CyIUTH MaTEPUAI 110 CIEAYIONUM TEMaM:

1. Cucrema BogooOecriedeHus TOpOIOB.
2. O6e33apakBaHKUE TUTHEBOU BOJIBI.
3. KauecTBO MUTHEBOM BOMBI Ha TEPPUTOPHU PD.

[ops/I0K BBIMOJIHEHHS:

1. V3yuenue mpencTaBIeHHOTO TEOPETUYECKOTO MaTepHuaia Mo teme 3aHsaTus. CocTaBleHHe KOH-
CIICKTA.

2. O0cyx/IeHre MaTeprala 3aHsITHS COBMECTHO C MPEMOIaBaTEIIEM.

dopma OTYETHOCTH:
KOHCIIEKT; co0Oece/iloBaHue C IMpernojaaBaTeieM Ha OCHOBE KOHTPOJBHBIX BOIPOCOB JJISI CaMOIIPO-
BEPKHU.

3amauus U1 CaMOCTOATENBHOM PadOTHI:
[TpopabGoTath peKOMEHIYEMYIO TUTEPATYPY C LEIbI0 U3YUEHUsI MaTepuaa 1o TeMe 3aHsTHSL.

PexoMenganmy 0o BEIDOJHEHUIO 3aJaHUM U OJATOTOBKE K NPAKTUUYCCKOMY 3aHSITUIO

Mamepuan ons usyuenus Ha NPAKMUYECKOM 3AHAMUU
Cucmema 600000ecneyenus 20po0os

CHab>xeHre HaCeJICHHSI BOJIOM OCYIIIECTBIISETCS M0 CXeMe, TTIOKAa3aHHON HIDKE.

Bomoza6op Bogxomoaroroska TpaHcopTUpOBaHUE JloouncTka BOJBI Y
|- » »
g v MTUTHEBOMN BOJIBI K v HOTpeOHTEIIS
OTPeOUTEIIO

Bpennsie npumecH, KOTOpble BCTPEYAIOTCS B BOJE, OOBIYHO MOAPA3eNsAioT Ha Tpu KaTeropuu. K
MIEPBOM OTHOCST HEOPraHWYECKHUE XUMHUYECKHE BEIIECTBA, B MIEPBYI0 OYEPENb TAKHE, KAK HUTPAT — HOHBI,
HUTPUT — MOHBI, TSDKENbIE METAUIbl, a TaKKe APYrHe BeIIecTBa, CIOCOOHBIE HEOIAronpHuATHO BIUSATH Ha
310pOBbE YesioBeKa. Ko BTOPOH OTHOCST OpraHU4EeCKUE XMMUYECKUE COEMHEHMSI, KOTOPhIE MOTYT IIPUCYT-
CTBOBATh B BOJIE B PACTBOPEHHOM BHUJIE M 00J1a1aTh KaHIIEPOT€HHBIMH CBOMCTBAMH (HApUMED, XJIOPOPTaHH-
yeckue coeanHeHns). K TpeTbeil OTHOCAT MUKPOOPTaHU3MBbI, BBI3BIBAIOLINE PA3IMUHbIE 3a00JIeBaHMS, TAKHE,
KakK TU(], XoJiepa, OJIMOMHUENUT U IpyTHe.

OCHOBHBIE CTaINH BOJIOTIOATOTOBKH:

— BBeJleHHE cylb(daTa MeIu W MOCIeayIoUas a’pans A yAaJIeHus] HePUATHBIX BKyca U 3a-
naxa;

— MepBOe XJIOPUPOBAaHHUE ISl yAaJIeHUs O0IE3HETBOPHBIX MUKPOOPTaHU3MOB;

— KOAaryJsilys U OCaKACHUE 3arpA3HEHUHN U3 BOJBL;

— (¢unpTpoBaHMeE A1 yaaNeHUs 00JIe3HETBOPHBIX MUKPOOPTaHU3MOB;
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— 3aKII0YHUTENIFHOE XJIOPUPOBAHKE 71l 3aBEPILCHHS] YHUUTOXKECHNS MUKPOOPTaHU3MOB.

Jiist mpenynpexaeHusi pocTa BOJOPOCIIEH U BOJHBIX PACTEHUH B HAKOIHUTEIbHBIE pPE3ePBYaphl BBO-
AT cynbdar Mean (MeOHbIH Kynopoc). Jlanee Bogy MOABEpraioT adpaluu, pa3OpbI3ruBas B BO3IyXe C MO-
MOIIBIO PAAOB (POHTAHOB WM TpOITycKas dyepe3 ceTKy. [locie aspannu B Boay A0OABIAIOT ra3000pa3HbIil
XJIOp ISl YHHUITOXKEHHS 0O0JIE3HETBOPHBIX OPraHn3MOB. He pacTBopuBIIHECS B BO/IE METMbYANIIIE B3BEIICH-
HBIE YaCTHUIBI, KOTOPbIE NPUAAIOT €l TOT WM WHOW LIBET, Ha3bIBAIOTCS KOJJIOMAHBIMU. JIJIs1 ynaneHus: STux
YaCTHII U3 BOJBI MCTIONB3YIOT KoaryJssmuo. Ha mepBom 3Tare koaryisnuu B BOIy T00aBIsIOT 100 cynbdar
ATIOMUHHS, OO0 cynb(dar jkene3a, B pe3ysibTaTe B BoJe oOpa3yercs XJIONMbeBUAHAS B3Bech. OmycKasich Ha
JHO OTCTOMHHMKA, OHa 3aXBaThIBACT B3BEUICHHBIC B BojAE YacTHLBL. OcaloK co JHa OTCTOWHHMKA yIANSIOT
CKpeOKamu.

Ha MHOTMX BOJOOYHCTHBIX CTaHIHUAX B BOIY OJHOBPEMEHHO C CyTb(}haToOM aTIOMHHHS WM JKeJe3a
BBOJISIT HEOOJIBIIOE KOTUYECTBO KPOIIKH aKTUBUPOBAHHOTO YIJIsl, KOTOPBIA XOPOILIO CBS3bIBAET KOJUIOUTHEIC
YacTHIBI, Haxosmmuecs B Boje. Kpome Toro, 00paboTka aKTHBUPOBAHHBIM YTJIEM HE TOJIBKO 00ECLBEUHNBACT
BOJIy, HO M 3HAYUTEIHHO yIydlIaeT e€ BKyC U 3amax.

[Ipotins gepe3 oTCTONHUK, Boga (GHUIBTpyeTCs yepes cioii necka. GuipTpoBanne yepes mecok odec-
NeunBaeT AajbHElIIee yAaleHne B3BEIICHHBIX YacTUI] U3 BOJABI, OJHAKO OCHOBHOE Ha3HadeHue puibTpa —
3TO 3aXBaT W yAep:kaHWe OaKTepuii, BUPYCOB M APYTMX MHUKPOOPTaHW3MOB. llepuomudecku mecok B Guiib-
TpaX HEOOXOIWMO IPOMBIBATH IS TOT'O, YTOOBI COXPAaHUTh MX CIIOCOOHOCTH d(DPEKTUBHO 3aIEpPKUBATH
MHUKPOOPTaHHU3MBEI.

HecmoTpst Ha BBICOKYIO 3Q(QEKTHBHOCTh IECHYaHBIX (PUIBTPOB JJIS YAAJICHUS U3 BOABI MUKPOOOB U
BHPYCOB, TIOJTHOCTBIO BOIA OT HUX HE 0CBOOOXKMaeTcs. JJOMOTHATEIBHBIN Tl OYHCTKH — BTOPOE XJIOPHPO-
BaHHE BOJBI — YHHYTOXXAET JIIOObIE MHUKPOOPTaHU3MBI, OCTAoIMecs nmocie (uibTpoBaHHs Yepe3 MECOK.
X7op nobasisieTcst B U30BITKE TI0 CPABHEHHIO C YPOBHEM, MIPHU KOTOPOM MOTHOAIOT BCE MUKPOOPTaHU3MBI, &
TaK)Ke YPOBHEM, HEOOXOAUMBIM JUISI B3aUMOEHCTBHS C MPUCYTCTBYIOIIUM B BOJIE aMMHAKOM. DTO TPUBO-
JTUT K TIOSIBIIEHUIO CBOOOTHOTO (T.€. HETIPOpearupoBasiero) xyopa B Boje. OqHa U3 MPUYHH TOTO, YTO XJIO-
PpUpPOBAHUEC — CTOJIb MPEAIIOYTUTCIIbHAA I[C?)I/IH(beKHI/ISI O6HICCTBCHHLIX HCTOYHHUKOB BOJbI, COCTOUT B TOM,
YTO 3TOT M30BITOYHBIN HJIM OCTATOYHBIHN, XJIOp 00eCIeunBaeT OBICTPBIN U IPOCTOM TECT Ha €ro MPUCYTCTBHE.
Korna takoit TecT yka3plBaeT Ha MPUCYTCTBHE B BOJE CBOOOJHOTO XJIOpa, MOXHO OBITh yBEPEHHBIM, UTO
T00bIe HOBbIE MUKPOOPTaHU3MBI, TIOTIABIIKE B BOMY, TAK)KE TIOTUOHYT.

Crenyer OTMETHUTB, YTO B Pe3yJibTaTe XJOPUPOBAHHS B BOJE MOKET 00pa30oBaThCs HEOONBIIOE KO-
JUYECTBO XJIOPHPOBAHHBIX YTIEBOJOPOIOB, YACTh KOTOPHIX, KaK OBLJIO YCTAHOBIIEHO, 00NIafaeT KaHIIEPOTeH-
HBIMH CBOMCTBaMH.

Obe33apadicueanue NUMbEGoIl 600bl

[Ipormeccrr o6e33apakuBaHus, WK Ae3UHPEKIINN, TUTHEBOH BOABI HAIIPaBIIEHBI HA YCTPAaHEHHE W3
He€ TaTOreHHON MUKpPOQUIOPE M OOJIE3HETBOPHBIX BHUPYCOB. bakTepHIMIHBIA M BUPYIALIUAHBIN 3PPEeKT
MOJET OBITh JIOCTUTHYT HEMOCPEICTBEHHO C MOMOIIBIO CHIILHBIX OKHCIHTENEH (XJ0pa, TUOKCHAA XJI0pa,
o3oHa). [Ipn 006e33apakMBaHWUM BOJIBI CHIIbHBIE OKUCIIATENH JICHCTBYIOT Ha KJIIETOYHOM YPOBHE, OKHCIISIS 3H-
3UMBI KIIETOK. XJIOPUPOBaHUE — HanOoJee SKOHOMUYHBIN 1 3()()EeKTUBHBII MeTO 00e33apakuBaHUs BOJIBI B
CpPaBHEHHHU C JAPYTMMH U3BECTHBIMU METOJAaMH. XJIOPUPOBaHHE 00ECTIEUHBAET MUKPOOHOIOTHIECKYI0 Oe3-
OTTaCHOCTbH MMUTHEBOI BOIBI B JTF000M TOUYKE pacrpeenTeIbHON ceTH, B JTF000i MOMEHT BpeMeHH Oaroaapsi
saddexty nocieneiicTBus. Bee octanbHbIe METOJIBI 00€33apayKUBaHUS BOJIBI, BKITFOYAsi O30HUPOBAHUE U yIIb-
TpaduoJeT, He 00eCTIeUNBAIOT 00€33aPAKUBAIOIIETO MOCIENCHCTBUS U, CIEA0BATENEHO, TPEOYIOT XJIOPUPO-
BaHMS Ha OJHOW M3 CTAJM BOJOMOJATOTOBKH. JTO MPABIIO HE SBISETCS UCKIIOUeHHEeM U g Poccuu, rae
BCE MMEIOIINECS CUCTEMbl 030HUPOBAHUS MTUTHEBOW BOJBI MYHHUIIUTIAIBHBIX BOAOPACIIPENEIUTEIBHBIX ceTel
paboTarOT COBMECTHO C CUCTEMAMH TSI XJIOPUPOBAHUSL.

ObecnieueHne MUAEMUOIOTHYECKON 0€30MacHOCTH MUTHEBOW BOJIBI SIBISIETCS OJJHON M3 OCHOBHBIX
3aj]a4 THTHEHBI BOJOCHA0KEHHS, KOTOpas pelaeTcsi Ha MPaKTUKE MyTeM OCYIIECTBIICHHs 00e33apakuBaHus
(me3unHpexn) Boapl. XIOPUPOBaHHE SBISETCS Hanbollee pacpOCTPAHEHHBIM MPOIIECCOM, UCIIOIb3yEeMBIM
B HAIIICH cTpaHe Jyisd 00e33apaKuBaHUsI MUThEBOM BObI. CUMUTACTCS, YTO IPH XJIOPUPOBAHUH 00ECIICUMBACT-
¢Sl MEKpOOHOJIOTHYecKasi 0e30IacHOCTh BOJIBI B JIFOOOW TOYKE paclpe/elUTeIbHON CeTH B JF0O0H MOMEHT
BpeMeHH Onaroznaps >gdekry nocieneiictsus. Xmnop 3¢ dexkTuBeH s yAaJeHUs] HENPUATHOTO BKyca U 3a-
naxa, IpeAoTBpaIlaeT POCT BOAOPOCIEH U OMOOOpacTaHuil, pa3pyllaeT CepoBONOPOJ, COSAMHEHHS a30Ta,
OKHUCIISIET keae30 U Marauii. OCHOBHBIM HEAOCTATKOM XJIOPUPOBAHUSA CUHHUTACTCA O6paSOBaHI/Ie HO6OT-IHBIX
MPOJIYKTOB — TAJIOTEHCOICPKAIUX COCTUHEHHH, OONBIIYI0 YacTh KOTOPBIX COCTABISIOT TPUTAIOMETAHEI
(x1opodopm u ap.). Ux obpasoBaHre 0O0yCIOBICHO B3aUMOACHCTBHEM COEAMHEHUH aKTUBHOTO XJIOpa ¢ Op-
TaHWYECKUMH BEIIECTBAMHU MPHUPOHOTO MPOUCXOXKJICHNsT (TYMHUHOBBIME BelllecTBaMu, deHonamu). Kpome
TPUTAJIOMETAHOB, BO3MOXHO 00pa3oBaHue xyopoprannueckux coeauneHuii (XOC) pa3nuyHOro cocTaBa, B
TOM 4Hclie XJI0p(EHOJIOB, a TaKKe JTUOKCHHOB. V3BECTHO, YTO XJIOpOPraHMYECKHE COCAMHEHHs 00JaialoT
TOKCHYECKHMH, KaHIIEPOT€HHBIMH M MyTareHHbIMU cBoWcTBaMu. llomanas ¢ BoJoW B OpraHm3M 4eJOBeKa,
OHH OCJIa0JISIOT HMMYHHYIO CHUCTEMY, BBIZBIBAIOT BPOXKICHHBIC )Ie(i)eKTI)I, BEAYT K IOBBIIICHUIO 3a0oieBae-
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MOCTH HEpPBHOU cucTembl. OHKONIOTHUYECKUM 3a00sieBaHusM 1oj BozzeiictBueM XOC Haubosiee moaBepxke-
HBI JKETyTOYHO-KUIICYHBINA TPAKT U MOUYEBBIBOAIIUE TYTH.

Xapaxmepucmuka 0CHO8HbIX 0e3UHQEKMAHMO8 800bl

HaumenoBanue JlocTonHCcTBA Henocratku
1. DddexruBupiii okucnutens u | 1. IloBelmeHHble TpeOoBaHUS K Iepe-
ne3nH(peKTaHT BO3KE U XpaHCHUIO
2. DddextrBen s ynaneHws | 2. [loTeHIMANbHBIN PUCK VI 3JI0pO-
HETNPUATHOTO BKyCa U 3amaxa BbS B ClTy4yae yTEUKH
Xnop 3. OOnagaer mocnenencTBrEM 3. OO6pazoBanue MOOOYHBIX MPOILYKTOB

4, llpemoTBpamaer pocT BOJIO-
pocieit u 6moodpacTaHui

5. Oxwucnser xene3o 1 MarHui

6. Paspymaer cynsdun Bogopona,
[UAHU]IbI, AMMHUAK

IpH Ie3MH(EKINN — TPUTAIIOMETaHOB

l'unoxnoput Hatpus

1. DddextuBeH npoTUB  OGOIB-
[IMHCTBA MUKPOOPTaHMU3MOB
2. OtHOCUTENIbHO Oe30MaceH IMpH
XpaHEHHHU U MCIIOTIb30BaHUH
3. Ilpu monmydyeHWH Ha MecTe HE
TpeOyeT TPaHCIIOPTUPOBKH M Xpa-

HCHUA OITIaCHBIX XUMHKATOB

1. HeaddexTuBeH NpoTHB LUCT

2. Tepsier aKTUBHOCTb TNpPH AJUTENb-
HOM XpaHEeHHUH

3. TloreHmmanbHas OMACHOCTH BBIJE-
JICHHs Ta3000pa3HOro XJopa MpH Xpa-
HEHUU

4. OOpazyer T100OYHBIE TMPOIYKTHI
Ne3nH(EKINY, BKIIOYas TpPHUraJIoMeTa-
HbI

Huokcua xmopa

1. PaGoraer mpu TOHMWKEHHBIX
n03ax

2. He cmocobctByeTr 00pa3oBa-
HUIO TPUTAJIOMETaHOB

3. Pazpymaer dheHomsr

4. D¢deKTUBHBIA OKHCIHUTENb H
ne3nH(PEKTaHT JJIi BCEX BHJOB
MHUKPOOPIaHU3MOB, IIUCT, BHPYCOB
5. CrocoOCTByeT YHaJICHUIO U3
BOABI KEJI€3a U MarHus HyTéM Hux
OBICTPOrO OKHMCJICHHS M OCaXKICHHS
OKCHJIOB

1. OOs3arenbHO TOIYYCHHE HA MECTE
PUMEHEHUS

2. TpeOyer mepeBO3KH M XpaHCHUS
JIETKOBOCIUIAMEHSIOLIIUXCS  MCXOJIHBIX
BEILIECTB

3. OO0pa3syer xJIOpaThl U XJIOPUTHI

4. B codeTaHWd C HEKOTOPBIMH MaTe-
pHaaMH W BEIIECTBAMH MPUBOAMUT K
MOSIBIICHUIO CIICIU(UIECKOrO 3amaxa u
BKyca

O3oH

1. Cunpnblii  ne3uHdekTaHT U
OKHCIIUTEIh
2. Ouenp
BUPYCOB

3. VYcrpaHsieT MOCTOpOHHHUE 3ama-
XM ¥ IPUBKYCHI

4. He o0Opazyet XJopcoaepxainux
TPUTAJIOMETAHOB

5. CnocoOCTByeT yIaleHHIO MYT-
HOCTH U3 BOJIBI

3¢ (eKTHBEeH TPOTHB

1. OOpaszyer mOOOYHBIE TPOAYKTHI,
BKJTIOYAIONINE aJIbJCTHIIbI, KETOHBI, Op-
TaHUYECKHUE KHCIOTBI, IEPOKCHIBI, OpO-
MYKCYCHYO KHUCIIOTY

2. HeobxoaumocTh ynajeHus o0pasy-
IOIINXCS TOOOYHBIX MIPOTYKTOB

3. He obecrieunBaeT ocTaTOYHOTO J1€3-
UHQHUIUPYIOIIETO JCHCTBUS

4. Tpebyer BBICOKHX MEPBOHAYAIBHBIX
3aTpar Ha 000pyI0BaHHE

5. OszoH, pearupys cO CIOXHBIMH Op-
TFaHUYECKUMH BEIIECTBAMH, PACIISIUISICT
X Ha ()parMeHTHI, SBISIOIIUECS THUTA-
TEIBHOM CPeor Uil MUKPOOPTaHU3MOB
B CHCTEMax pacipejiesieH s BOIbI

Y ®-nznyuenue

1. He tpebyer xpaHeHUs U TpaHC-
MOPTUPOBKH XUMHUKATOB

2. He o0Opasyer moOO4YHBIX MpO-
IYKTOB

3. DddexTrBeH NPOTHB LUCT

1. Her ocraroyHoro aeicTBus

2. TpeOyer Oonpmux 3arpar Ha 000-
pyIOBaHHE W TEXHUYECKOE OOCITyKUBa-
HUE

3. TpeOyer BBICOKHX SHEPreTHUECKUX
3arpar

4. [esundunmpyromas AKTHBHOCTb
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3aBHCUT OT MYTHOCTH BOJIbI, €€ KECTKO-
CTH, OCAXIICHUS OPraHWYCCKUX 3arps3-
HEHUU

5. OtcyTcTByeT BO3MOXHOCTH OIlEpa-
TUBHOTO  KOHTPOJS  3(PPEKTUBHOCTH
00e33apaXBaHMs BOJBI

Kauecmeo numueeoit 600vt ha meppumopuu PO

B o0mem xonn4ecTBe BOABI, MOAaBacMol HaceneHuto Poccuu, 68% cOCTaBISIOT BOJBI U3 MOBEPX-
HOCTHBIX MCTOYHHKOB M 32% - W3 MoA3eMHBIX. B 3aBUCHMOCTH OT cocTaBa MPHUPOTHBIX BOJ, COOIIOIECHUS
TEXHOJIOTHYECKUX TPeOOBaHMI K MOATOTOBKE BOJBI, TEXHHYECKOTO COCTOSIHHS BOZIOIPOBOJHBIX CETeH U
YPOBHSI CaHUTApHOTO OJIarOyCTPOWCTBA HACEJICHHBIX MYHKTOB B TEXHOJIOTMYECKOW IIETIOYKE «HUCTOYHHK —
BOJIONIOJITOTOBKA - BOJAOIPOBOIHAS CETHY» MOYKET IPOMCXOINUTh U3MEHEHHE KauecTBa BoJIbl. LleHTpanu3oBaH-
HBIE CHCTEMBI BOJJOCHAOKEHUS UMEIOTCS] TPAKTHYECKH BO BCEX roponax, 83% MOCEIKOB TOPOACKOTO THUTIA U
22% cen Poccun. N3 145 Thic. cenbCKUX HACETICHHBIX MYHKTOB (B KOTOPBIX MPOKUBAIOT 37 MJIH. Yell.) CH-
CTEMBbI LIEHTPAJIM30BaHHOTO BOAOCHA0KEHUS HAJIAXKEHBI B 68 THIC. TyHKTaX, TJC MPOXKUBAIOT 25 MITH. 4edl.

Cepne3Hoe OlaceHne MO-TPEKHEMY BBI3bIBACT KpaiiHE HEYIOBIETBOPUTEIHHOE TEXHUIECKOE COCTO-
SHUE JIEHCTBYIONNX cucTeM BomocHaOxkernnsa. bonee 40% m3 HUX Micuepriagy CBOH pecypc U TpeOyIoT 3aMe-
Hbl. [Io3TOMY B BOAOIPOBOAHBIX M KaHAIU3ALMOHHBIX CETSX MPOUCXOAST IMPOPBIBBI, OTKIOHEHUS U aBapHH,
YTO HE TOJBKO BBHI3BIBAET IMOTEPH BOIBI M TIepeOOr B BOJOCHAOKEHHUN, HO U MIPUBOJIUT K YXY/IIICHUIO Kade-
CTBa MUTHEBOU BOABL. [loTepn BOIBI B CETAX KOMMYHAIBHBIX BOJOIIPOBOIOB M3-32 KOPPO3UH U U3HOCA TPYO
COCTABIIAIOT EKECYTOYHO OKOIIO 5 MITH. M.

KadecTBO muThEBOI BOJIBI B 3HAUUTEIHLHON MEpe OMpeesieTcsl CTaaueii BOIONOATOTOBKH. B 3aBu-
CHUMOCTH OT TOTO, KaKUe JJISl 3TOTO UCTIONB3YIOT METOMIBI M PEareHThI, TPOUCXOIUT (OPMUPOBAHIE KaueCTBa
MIATHEBOM BOJIbI, IOCTYIAOLIEH B pa3BOJALIYI0 BOJONPOBOJHYIO CETh. B 105kHOM U LieHTpanbHOU Poccuu, a
Takke B CHOMPH MHOTHE NIPUPOAHBIE HCTOYHUKH XapaKTePU3yIOTCS MOBHIIICHHBIM COACPIKaHNEM Kele3a U
Mmapranma. Kpome Toro, ’xene3o MOKET IOCTyIaTh B BOLY W BCIEICTBUE KOPPO3UU CTABHBIX M UYTYHHBIX
BOJIONPOBOJHBIX TPyO. B WacTHOCTH, OT 3TOTO CcTpamaer mouTH Bce HaceneHue Cankr-llerepOypra, mo-
CKOJIbKY KOppo3us TpyO yckopsieTcsi BoJod peku HeBbwl, oOnamaromieli HU3KOW KecTKOCcThlo. HaceneHue
WBanosckoii, Kamxyxckoii, OpnoBckoit, Tymbckoi, SIpocnaBckoii, TamOoBckoi, TromeHCKoM, YATHHCKOMH,
Kamuaunarpanackoit oomacreii, pecrrydonuk Tatapctan 1 MopoBHS TakKe TOTPEOISIIOT MUTHEBYIO BOY C TI0-
BBIIIEHHBIM COJIepKaHueM jkene3a. Bricoko coniepikanue xene3a 1 MapraHiia B MUTheBOM BOJIE, MOJaBaeMoin
Hacenenuto Pecniyonmuku Komu, Kuposckoii, Boponexckoit 1 HoBocubupckoii odnacreii, Simano-Henenkom
1 XaHThI-MaHCHHCKOM aBTOHOMHEIX OKpyroB, lIpumopckoro kpas. Takum oOpazom, okono 50 miH. dedn.,
T.€. OJTHA TPETh HACEJECHUS CTPAaHbI, BEIHYKIIEHBI IOJB30BATHCS BOJOW C BBICOKOW KOHIICGHTpAIlMel MOHOB
Kenesa.

BricokoMrHEpaTN30BaHHYIO BOJY C IOBBIIIEHHBIM YPOBHEM JKECTKOCTH IOJydaeT HaceneHue Po-
cTOBCKOM 1 TromeHckoil obnacrtelt, Pecniyonuku Tarapctan u np. YBenuueHo cofepikaHue aJlOMUHUS B BO-
Jie, moAaBaeMoii HaceneHnio MypmaHckoi, SIpocnaBckoil, Kuposckoit n Kammnunrpazickoii obnacteir. B
nuTheBol Bojie Pecniyonuku Mopaosusi, TamGoBckol U TBepcKkoit 001acTsIX MOBBIIIEHO COepKkaHue Gpropa.

JlomonHuTEbHAS TUTEPATYpa
1. Usanos, B.Il. Meaununckas sxomxorust / B.I1. MBanos, H.B. UBanoBa, A.B. Ilononukos; mon
pen. B.II. Banosa. - Cankrt-IletepOypr: CnerJlur, 2012. - 317 c. - ISBN 978-5-299-00470-0; To
xe [DaexTponnsriii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=104915

KoHTpoIbHBIE BOIPOCHI JIJIsl CaMONIPOBEPKHU
1. OxapakTepu3oBaTb OCHOBHBIE CTAJMH BOJOIOATOTOBKH.
2. HazoBurte 00001IEHHBIE TOKA3ATEIM Ka9eCTBA ITUTHEBOM BOJIHI.
3. CopneprkaHue KakMX HEOPraHWYECKHUX BEIIECTB HOPMHUPYETCS B MUThEBOI Bojie?
4. Kakue mokaszaTeny XapaKTepH3ylT Oe30MacHOCTh MUTHEBOW BOJIBI B JMHUIEMHYECKOM OT-
HOLIICHUU?
5. Tlouemy XJOpHpOBaHHWE SIBISIETCS HamOoJiee PacIpOCTPAaHEHHBIM ITPOIIECCOM, HCIIONb3Yye-
MBIM /17151 00€33apaXMBaHUs MTUTHEBOM BOJIbI?
6. Uem omacHO /7S 37J0pOBbS YeNIOBEKA HAJMUUE B TUTHEBOM BOJIE XJIOPUPOBAHHBIX YTIIEBOJIO-
POJIOB U XJIOPOPTaHUYECKUX COETUHEHH?
Kakue nesundextanTsl Bojbl 0071a0at0T 3P PeKToM mocieaeicTpus?
8. JlocToMHCTBa M HEJOCTATKU UCIOJIBb30BAHUS 030HA JJIsi 00€33apa>KUBAHMSI BOJIBI.

~
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9. Ilepeuncnure HEMOCTATKU 00€33apaKUBaHUS BOABI Y D-U3ITydeHUEM.
10. Yem omacHo moTpeGiieHHEe BBICOKOMHUHEPAIM30BAaHHOM MHUTHEBOW BOJBI C IMOBBIIICHHBIM
YPOBHEM JKECTKOCTH ?

IIpakTuyeckoe 3ansaTe Ne 8. JKoj0oruyeckne OCHOBbI COXPAHEHHUsI H BOCIPOM3BO/ICTBA
I10JI0PO/INSl OYB. AHAJIN3 KA4eCTBEHHOI0 COCTOSTHMSA 3eMe/ibHOro ¢onaa PO

ﬂeﬂb [!aGOTHZ 3aKpPCIUTb TCOPCTUUCCKHUEC 3HAHUA O IIPOUCCCax, MPUBOAAIINX K ACTpadalluu 3€MCJIb,
00 PKOJIOTHYECKUX OCHOBAX COXpPaHECHUA U BOCIIPOU3BOACTBA IIJIOAOPOAMS IIOYB.

3aHsATHE IPOBOJUTCS B MHTEPAKTHBHOM (opme: paboTa B ManbIX rpynmax. Pabora B MajbIX Tpyn-
nax IMpearoiaraeT COBMECTHOE BBINOJIHEHUE 3a/laHUsl, KOJUIEKTUBHBIA MOUCK MPABHIBHOTO pelle-
HUSI, 9YTO CTUMYJIUPYET TBOPYECKYIO aKTHBHOCTH O0YYaIOMINXCS, CIIOCOOCTBYET JIy4IIeMy BOCIIPHSI-
TUI0 UH(GOPMAIMK B IpoIecce OOCYKICHHS, SIBIACTCS CBOCOOpPA3HBIM TPEHUHIOM JUISI IPOBEPKU
3HaHMU oOywaromuxcs. B3anMoseiicTBue B rpyIine mo3BONISICT OBBICUTh KaueCTBO 3HAHUN 0Oyda-
IOIIUXCS, CIIOCOOCTBYET BBIpaOOTKE MPO(ECCHOHANBHO 3HAYMMBIX HABBIKOB MEXIMYHOCTHOTO 00-
IICHHS.

3amaHue:
1. O3rakomurhbces ¢ Tabauueil «OueHKa NOYB CeIbCKOX03IMCTBEHHOIO UCIIOIBL30BAHUS 110 CTEIIEHU

3arpsA3HEHUS] XUMHUECKUMHU BELIECTBAMM .
2. M3yuuts marepuan «KadecTBeHHOE COCTOsTHUE 3eMeNbHOTO (poHma PDy.
3. PaccMoTpeTs yTH IpeoTBpALEHHs TPOLECCOB JIerpaialiiy I0YB:

— IPUBECTH MPUMEPHI IPOTUBOIPO3UOHHBIX MEPOIPUATHUIL;

— ucnosb3ys cxeMy (puc. 1), oxapakTepu3oBaTh NPOTUBOIPO3UOHHYIO POJIb JIECHBIX HACaX-

JICHUH.

4.Mcnonb3ys cxemy (puc. 2), pacCMOTPETbh OCHOBHBIE ITAllbl PEKYJIbTUBALIMU 3€MEIlb, HAPYLLIEHHbBIX
B pe3yJbTaTe JOObIUM MOJIE3HBIX HCKOMAEMBIX.

I1OpsIAOK BBINOJHEHUS:

1. PaGota B MajbIX rpynmax B COOTBETCTBUHU C 3a/IlaHUEM.

2. IlpoBeneHne TEKyIIEro KOHTPOJIS 3HaHUH B (popMe cobeceioBaHus C MPETo1aBaTesieM Ha OCHOBE
KOHTPOJIbHBIX BOIIPOCOB ISl CAMOIIPOBEPKH.

dopma 0TYETHOCTH:
OTYET IO MPAKTUYECKOW padoTe; cobeceoBaHMe ¢ MpernoaaBaTeeM Ha OCHOBE KOHTPOJIbHBIX BO-
IIPOCOB JIJISi CAMOTIPOBEPKH.

3aiaHus A8 CaMOCTOSTENIbHON paboTHI:
[IpopaboTarh JIEKITMOHHBIA MaTepuan, peKOMEHIYEMYIO JUTEPATypy, pecypchl cetu MHTEepHeT ¢
LEJIbI0 U3YUYEHHS MaTepurasa 1o TeMe 3aHATH.

PexomeHa1My 0o BBIMOJHEHUIO 3a/IaHUH U MOATOTOBKE K MPAKTUYECKOMY 3aHATHIO

J171s MOATOTOBKM K MPAKTUYECKOMY 3aHSTHIO UCIIOJIb30BaTh B KAUECTBE HCTOYHUKA:

ITpokauesa, B. I'. 3arps3HeHHbIE 3eMIM IO palilOHaM, FOPOJCKUM IOCEJIEHHUAM U B PEUHBIX BOZO-
coopax. Cubupckuit ®enepanbubiii Oxpyr Poccun: pernonanbublil cipaBounuk / B. I'. [Ipokauesa,
B. ®@. Ycaues. - Cankr-IlerepOypr: JIEMA, 2010. - 164 c.
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Mamepuan onsa usyuenus Ha NPAKMUYECKOM 3AHAMUU

0L]€HKO 1048 CeNbCKOXO3AUCMBEHHO20 UCNOAb308AHUS NO CINENEHU 3ACPA3IHEeHUA

XumudecKkumu seujecmeamu

KaTtero-
pH4 MTOYB .
3arpazHeHHOCTh BosmoxkHoe .
no cre- r* OTHOCHTE/IBHO HCNMOJIb30BAHHE Heo0xonuusie
nmeHn c , MeponpHATHA
K MoyB
3arpaz-
HEHHA
Honyce- <16,0 Tpepriaer Hcnons3opanue | CHHXKeHMe
THMOE droHOBOE, HO noj Jwdelie YPOBHS BO3Iei-
He Beile MK KYJIETYPEI CTBHMSA UCTOUHH-
KOB 3arpsisHeHMUs
nous. CHUXeHHe
MOCTYMHOCTH
TOKCHKAHTOB
LTS pacTeHHUH
VYmepenro | 16,1 — 32,0 | [Ipesbiiuaer Hcnone3zoBanue | Meponpustus,
OTMacHoe MAOK npu noa awdsie AHATOTHYHbBIE
JTUMHTHPYOIIEM | KYTETYPBI TTPH Kateropuu 1.
obiecanuTap- VCIOBHH KOH- TMpw HaTHU MK
HOM M MUTpalli- | TPOJIS KauecTBa | BEUIECTR C TH-
OHHOM BOIHOM MPOIYKIHK pac- | MUTHPYIOLLIHM
nokasarene TEeHHEeBONCTRA MHTPAITHOHHBIM
BPEIHOCTH, BOIOHEIM TIOKa3a-
Ho Hike TTIK TeJIEM MPOH3BO-
Mo TPaHCIo- JTHTCSI KOHTPOJTh
KallHOHHOMY 3a comepKaHHeM
MOKAa3aTeNH 3THX BELLECTB
B TTIOBEPXHOCT-
HBIX H MOI-
3eMHBIX BOIAax
KaTero-
PHA MOYB ,
— . 3arpsaznenHoCTh Bozmoknoe HeoBx0THMbIe
- Z, OTHOCHTE/IbHO HCMOoJIb30BAHHE O ——
K Mo4B
3arp4az-
HeHHd
Bricoko- | 32,1— 128 | IIpesbiiunaer Hcnonezosanue | MeponpusaTus,
onacHoe MAK npwu nu- Moa TeXHUUe- AHANOTHUHBIE
MHTHPYIOIIEM CKHE KYIBTYDhI KaTteropuu 1.
TPAHCIOKALIMOH- | 0e3 MoJayueH s Obsi3aTeNbHBIH
HOM MoKasaTejie | M3 HHUX KOHTPO/b
BpPeIHOCTH MPoayKTOB 3a comepxaHuem
MHUTAHHHA TOKCHKAHTOB
H KOPMOB. B pACTEHMSIX,
HckmounTs HMCIONB3YEMbIX
pacTeHMsI- B KauecTBe
KOHIIEHTPATOPL! | MUTAHMSA
XHUMHUSCKHX H KOPMOB.
BelllecTB** OrpaHHueHHe
HMCIOIB30BAHHA
3eleHOH MAaCChI
Ha KOPM CKOTY,
ocobeHHO
pacTeHMii-
KOHIIEHTPATOPOB
Ypessbl- > 128 Mpeppiuaer Hexknwuuts CHMXEeHHe
JalHHO 1K no scem H3 CENTbX03 VPOBHSA
onacHoe nokasaTesm HCMONbL30BAHUS | 3arpsi3HeHUH A
M CBSI3bIBAHHE
TOKCHKAHTOB
B atMocdepe,
MouBe M BOaaX
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‘ NecHule HacageHua |

UMK Naowaib

BrnnsHune Ha 38HATYIO

|
BrninsauMe Ha oKpy»aloLyto
TERPUTOPUIO
\ |
‘ KpoHa | ‘I‘lup,cmnua| | KopHn ‘ CHwxawoT
‘ ‘ I CKOPOCTE
BeTpa
MNMpepgoxpaHAeT
3agepxneaeT pn'gqa?, or Ykpennser
ocankn pA3PYLIEHUS NoMBOTPYHT
CHwxaeT YnyuwaeTt CTPpYKTYpPY U
paspywm- thusmieckne cBONCTBa NOUBbI [ I ‘
TenbHoe
AencTene [ ‘ Ynyuywator PaBHOMEpHO npeﬂ%ﬁ’;@agf‘o'r
ﬂ?{’;ﬁgﬁ:‘* 3aaepKMBaeT NOBEPXHOGTHLIN MUKDO- | PACMPEABTIAIOT || o) iaing
CTOK N WAUCTbIE YacTyLbI KnMaTt cHer
Ha NoMuBY L 1 BLI4yBaHWA

Puc. 1. Cxema npoTHBO3PO3MOHHOM POJIM JIECHBIX HACAXKIACHUI

Pexynbrmsauws
HAPYLUCHHBIX
3emensb

CenekymoHHoe hopMnposaHne 0T8aN0s
C NOKPHITMEM K3 NOBEPXHOCTH
NNOAOPOAHBIN CHoeM

|| TopHoTtexHmn-
yeckan

—

Bronomuecxan

MnaunpoBaHne nOBEPXHOCTH OTBANOB |,
dopmmpoeanne Teppac

MprBeageHne B yCTORYNBOE COCTORHME

orxocoe oTsanos v GOPTOB Kapscpos ,
X TEPPacHpoBaHKe

YNpoueHue NosepxHocT¥ 0TBasN0E OT
BOOHOM N BETPOBOA 3P02MK
{MEnrOPNPOBAHNE 1 XNIMMECKOS
yKpennexwe )

Y1uninaayma nopog oreanos

B NPOMBILUNCHHOCTH ¥ CTPOUTEALCTBE

B KAYECTBE CTPOAMATEPMAN0B N
Hanonwniencih betona

PEMOHT HApYWE HHBIX 3EMENE ,
WX YNNOTHEHNE ¥ NNAHWPOBKA

Bpemennoe O2QNEHEHNE , HAHECEHWNE Ha

NOBEPXHOCT OHONOTMYECKN GKTMBHOIO
cnos

HaxeceH1e Ha NOBEPXHOCTL OTBANOS ¥ APYIVX

PeKYNSTHBHEYEMBIX 38MENb NNOQOPOJHON
CNOA NOMBLI, BHECEHHE YA0GpeHWA

Ozenenenve , nogbop Hanbonee
6NaronpMATHLIX NOPOZ ACPEBLEE |,
KyCTapHMKOS , Tpas

MNonuoe soccTavorneHne
BNONOrM-RCKOIo
NOTEHUMANA HAPY LUEHHBIX 3EMENs

NPOTHBOSPOIMOHHLIX MEPONPHATHA

MocrosHHoE nposeaeHne

BoCCTaHOBNEHNE SCTETAMECKOA USHHOCTV

HEPYLIEHHBIX TEPPATOPHA

Puc. 2. OcHOBHBIE 3TalBl PEKYJIbTUBAIIUN 3€MEITb
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Kauecmeennoe cocmoanue 3zemenvnozo ¢ponoa PO
— 70 MJIH. Ta TOABEPKEHBI HPO3UU;
— 40 mJIH. ra 3aCOJIEHBI B pa3HOM CTEIICHHU;
— Oonee 1 MIIH. ra MOABEPIKEHBI OMYCTHIHUBAHHUIO;
— 56 MJIH. Ta MMalTHU CTPAHBI XapaKTEPU3YIOTCSI HU3KUM COJIEpKaHUEM TyMYyca;
— 28 MJIH. Ta - HU3KUM cojiepkanneM (ocdopa;
— 2 MJIH. ra 3eMeNb HapyIIeHO B pe3yJbTaTe MOOBIYH MOJIE3HBIX UCKOMIAEMBIX U TOpda;
— 15 MIH. ra ManTHU HEe UCTIONIB3YIOTCS B CEIBCKOXO03SHCTBEHHOM IMPOU3BOJICTBE;
— 1,7 MJIH. Ta 3aHUMAIOT OBparu.

HebnaronpusitHast cuTyanusi HaOlI0JaeTcs U Ha MOYBaX KOPMOBBIX yroauid. OOIMpHBIE
Iomaau nmactoun rora Poccun B pe3ynbraTre MHTEHCUBHOTO M OECCUCTEMHOTO BBINIaca CKOTa Tpe-
BpPaTWJINCh B OIYCThIHEHHBIE 3eMiU. OKkoa0 25% miiomanu KOPMOBBIX YTOAUM MEPEYBIAXKHEHO U
3abosoueHo, nmoutu 25% spoaupoBano, 6osiee 15% 3aconeno, npumepno 10% pacnonoxkeHo Ha
KaMEHHUCTBIX 3EMIISIX.

B cBsi3u CO CTPOMTENBCTBOM BOJOXPAHWIHII TUIOIIAIL 3aTOTUICHHBIX 3E€MENb IMPEBHICH-
na 30 miH. ra. Bece Gosnbliie cTaHOBSATCS IUIOIIAAM HMOATOIICHHBIX 3eéMelb. B pe3ynpraTe nmogbema
B0 Kacnmiickoro Mopst 3aTOIjIeHO ¥ MOATOIUIEHO 560 ThIC. Ta CETbCKOXO03SHCTBEHHBIX YTOINN.

Kucnpie mouBbl Ha CENbX03YrOAUsAX BbIsABIEHBI HA 48,7 MiH. ra, u3 Hux 37,1 MJIH. ra namHu.
B necocrenHoil 1 neHTpaIbHO-YEPHO3EMHOM 30HAX yYaCTUIIMCh KUCIOTHBIE JTOKIH, YTO BBHI3BIBACT
JErpajIaliiio MOYB M MOSIBIIEHUE HOBBIX apeasioB KucibiX mo4yB. Ha 50% muiomaau yepHo3eMoB, pa-
Hee He TPeOOBaBIINX U3BECTKOBAHUS, ITOT IIPUEM CTAHOBHUTCS HEOOXOIUM.

[IpogomxaroTcs mpolecchl Aerpaialiu, pa3pyuieHUus] U YHUYTOXKEHUS MOYB B 3aCYIUIMBBIX
paiioHax Ha IOTO-BOCTOKE €BpOMeicKkoi yacTi Poccum, rie Ha MecTe HeKOT1a IPOAYKTHBHBIX MacT-
OuIIl U 3eMelb Terepb Bce OOMBIIYIO MIIONIAAb 3aHUMAIOT OapXaHHBIE TECKH.

Jlerpanaiiis MacTOUITHBIX 3€MENb B TYHJAPE MPOUCXOAMUT B PE3yJbTaTe HAPYIICHUS PACTH-
TEJIBHOTO MOKPOBA MPHU OCBOSHUH MECTOPOXKICHHM MOJE3HBIX MCKOIMAEMBIX, HEKOHTPOIUPYEMOTO
0e310pOKHOTO Mpoe3/ia aBTOTPAHCIIOPTA, MEPETPY30K OJICHBUX MACTOUII CKOTOM, IIPOBEICHUS I'e0-
JIOTOpa3BEI0OYHbIX PaboT.

Bce Oosiee onmacHbIl xapakTep MpUOOpeTaeT 3axjaMJIEHUE U 3arpsi3HEHUE 3eMeJlb HEeCaHK-
[IMOHUPOBAHHBIMHU CBAIIKAMH ITPOMBITIINICHHBIX, OBITOBBIX, CEIbCKOXO03HCTBEHHBIX OTXOOB.

Bokpyr MHOTHX NPOMBINUIEHHBIX MNPEANPUATANA 3eMJIM 3arps3HEHbl TOKCUYHBIMU Bellle-
ctBamMu. CaMBbIMHA MOIIIHBIMH HCTOYHHKAMHU 3arPS3HECHUS TOYBCHHBIX TOKPOBOB SIBIISIOTCS KPYITHBIE
KOMOHMHATHI 1IBETHON MeTayulypru. BOIM3W MeTauryprudyeckux MpeanpusaTuil B MOYBEHHOM I1O-
KpPOBE OOHAPYKEHBI TSHKEIBIE METAJUTHI B KOJIMYECTBE, paBHOM M TipeBbImaromeM [T/IK.

OcHoBHas TuTeparypa

1. Kykun, I1. TI. Onienka Bo3eHCTBHSI Ha OKPYXKAIOIIYIO Cpeay. DKcrnepTu3a 0e30macHOCTH: yueo-
HUK M MpakTUKyM A OakanaBpuata u maructpatypsl / I1. I1. Kykun, E. }O. Konecnukos, T. M.
Konecuukosa; MATU - Poccuiickuii rocyqapcTBEHHBIN TeXHONMOrHUeckuil ynusepcurer um. K. 3.
[uonkoBckoro. - Mocksa: IOpaiit, 2016. - 453 c.

2. OcHOBBl UWHXKEHEpHOW »HKkosoruu: yuebHoe mnocodbue / B.B. [lenucos, W.A. /lenucosna,
B.B. I'yrenos, JI.H. ®ecenko; nox pen. B.B. Jlenucosa. - Poctos-#//] : ®enukc, 2013. - 624 c. :
W, cxeM., Ta0J. - (Beicmiee obpazoBanue). - ISBN 978-5-222-21011-6; To xe [DneKTpOHHBIN pe-
cypc]. - URL: http://biblioclub.ru/index.php?page=book&id=271599

JlononHuTenbHas IUTEPATYpA

1. lerpanarmus Mo4B U UX OXpaHa: MPUIUHBI, IOCIEACTBUS U MyTH yCTpaHEHUS: ydeOHoe mocooue /
A.B. Bacunbuenko, JI.B. I'anaktnonosa, T.C. BoeBoauna u ap.; MunucrepctBo 00pa3oBaHUs U
Hayku Poccuiickoii ®@enepannu, OpenOyprckuii ['ocynapcTBeHHbid YHuUBepcuteT. - OpeHOypr:
OrI'Y, 2016. - 290 c.: un., cxem., Tabin. - bubmuorp. B k. - ISBN 978-5-7410-1508-7; To xe [Dnek-
tpouHbIH pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=467052

2. MenBeneBa, C.A. OuU3MKO-XUMHUYECKHE TpoOIecchl B TexHocdepe: ydeOHOe mocobue /
C.A. Mengenena, C.C. Tumodeena. - Mocksa; Bonorma: Uadpa-Umxenepus, 2017. - 225 c. : un.,
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Tabn. - bubmmorp. B kH. - ISBN 978-5-9729-0149-4; To xe [DnekTpoHHBIN pecypc].
URL.: http://biblioclub.ru/index.php?page=book&id=464469

3. ®upcos, A.W. Dxonorust Texnochepsl: yueoHoe nocodue / A.M. dupcos, A.D. bopucos; MuHo-
Opnayku Poccum, PenepanbHOe TOCYZapCTBEHHOE OIOKETHOE 00pa3oBaTENbHOE YUpEkKACHUE
BbICIIErO MpodeccuoHalbHOrO 00pazoBaHusi «HIKeropoackuil rocy1apCTBEHHBIM apXUTEKTYPHO-
CTpouTeNnbHbI yHHBepcuTeT». - Hwkuuit Hosropon: HHI'ACY, 2013. - 95 c.: Tabx., rpad., ui.,
CXEMBbI - bubnuorp. B KH.; To Ke [DneKTpOHHbIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=427427

4. CrpenkoB, A.K. OxpaHa okpyxkaromeid cpeasl W 3KoJorus Tuapochepsl: y4eOHHK /
A K. Crpenkos, C.}O. Terbix; MunucrepctBo odpa3zoBanus u Hayku P, OenepansHoe rocynap-
CTBEHHOE OIO/PKETHOE 00pa30BaTeIbHOE YUPEKICHHE BhICIIErO MpoheCcCHOHAIBLHOr0 00pa3oBaHus
«CamMapckuii rocy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTENBHBIA YHUBEPCUTET». - 2-€ U3/, mepepad.
u jom. - Camapa: CamapcKuii rocy/1apCTBEHHbBI ApXUTEKTYPHO-CTPOUTENIbHBIN yHUBepcuTeT, 2013.
- 488 c.: wi. - bubmuorp.: c. 449-453. - ISBN 978-5-9585-0523-4; To xe [ DneKTpoHHBII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=256154

5. CaposHukoBa JI.LK. Dxonorus u oxpaHa OKpy)Karollel Cpeibl IpU XUMUYECKOM 3arpsi3HEHUU:
yue0. mocooue s By3oB/ JI.K. CamoBaukosa, [[.C. Opnos, U.H. Jlo3aHoBckas.- 4-¢ u3j., mepe-
pab..- Mocksa: Beicmias mkona, 2008. — 334 c.

KoHTpobHBIE BOIPOCHI 715l CaMOTIPOBEPKHU
1. HazoBute OCHOBHBIE BH/Ibl AHTPOIIOI'€HHOT'O BO3/IEHCTBHSI HA MOYBBHI.
2. TlpoBeneHne Kakux MEPONPHUATHI HEOOXOIMMO Ha MOYBAX C YMEPEHHO OMACHOMN M BBICOKO
OIacHOU KaTeropuei 3arps3HeHus?
3. OcHOBHBIE IPUYMHBI CHIDKEHHS TIOOPOAHS CEIbCKOXO03HCTBEHHBIX TTOYB.
4. Bwuabl 3p0o3uu MOYB.
OxapakTepu30BaTh MPEINOCHUIKN MPOSBICHHUS YPO3MOHHBIX MPOIIECCOB Ha arpojaHmad-
Tax.
6. Dxosormveckre ¥ SKOHOMHUYECKHUE HETATUBHBIC MTOCIIEICTBUS JIeTpalalliy ITOYB.
7. UYrto BKJIIOYAIOT B ce€0s1 METOIbI OOPHOBI ¢ Ipo3ueH ouB?
8. TIpu4MHBI U MOCIIEACTBUS 3aCOJICHUS TOYB.
9. OxapakTepu30BaTh 3KOJIOTUYECKOE COCTOSTHUE 3eMENbHBIX PECYpCOB Ha TeppuTopun PO.
10. Yro Takoe pexynapTHBaNus 3eMenb? Ha30BHUTE €e 3Tarlbl U CIIoCOObI.

o1

HpaKTI/I‘IeCKOC 3anaTHe Ne 9. AHTpOl’lOFEHHbIe BO3/JeliCTBHSI Ha Jieca H apyrue
PaCcTUTEIbHBIC COOﬁI.l[eCTBa. OcHoOBHbBIE MyTH COXPAHCHUSA U BOCIIPOU3BOACTBA JI€COB

[{es1b pa®oTHI: B paMKax «KpYyTrjoro CToja» OXapaKTepU30BaTh BUAbI aHTPOIIOTEHHBIX BO3JEHCTBUI
Ha Jieca U APYTUe PaCTUTENbHbBIE COOOIIECTBA, OOCYAUTh OCHOBHBIE ITyTH COXPAHEHUS U BOCIIPOU3-
BOJICTBA JIECOB.

3aHsATHE TPOBOJUTCS B MHTEPAKTUBHOW (pOpMeE: «KPYTJIBIA CTOM» OpraHU3yeTcs CIeAyIoIIUM o0pa-
30M:

- IpernoaBaTeneM (popMyIupyrOTCs BOIPOCHI JUTsl 00CYKACHUS;

- BOIIPOCHI PacHpeNeNAoTCs MO MOArpyNIaM M pa3fJaroTcsi yJaCTHHKaM JJisl LeJIeHalpaBIeHHON
MOJTOTOBKH;

- BBICTYIUICHHS 00y4arouuxcs 00CyK1al0TCs U JTOMOTHSAIOTCS.

B xone mpoBeneHus «Kpyrioro CToja» 3alaloTcsi BOMPOCHI, 00ydYarolIuecs BBICKA3bIBAIOT CBOE
MHEHHE, 00OCHOBBIBAIOT CBOIO TOUKY 3PEHHUS, YTO CIIOCOOCTBYET JIyUllIEMY BOCIPHUSATHIO HH(OpMa-
UM B Ipoliecce 0O0CYXIEHHUsI, SBISIETCS CBOCOOPA3HBIM TPEHUHIOM JUIsS MIPOBEPKH 3HAHUM 00yda-
FOLIUXCA.

3amanue:
Bormpocs! 115t 00Cyk)/I€HUS B paMKaX «KPYTJIOTO CTOJa:

1. Dkomoruueckas poyib JIECOB.
2. Bo3zzeiicTBue YenoBeKa Ha jieca U PACTUTENbHBIM MUpP B 1eioM. OCHOBHBIC TPUYUHBI
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COKpaILlEHH TUIONIA/IH JIECOB Ha IUIAHETE.
DKOJIOTHUECKHUE TIOCIECTBUS BO3ACHCTBUS YEIOBEKA HA PaCTUTENIbHBINA MUD.

XapakTep ¥ MHTEHCUBHOCTh aHTPOTIOT€HHOT'O BO3/ICHCTBHS Ha jieca Ha TeppuTopuu PD.
Opranu3zaiiys OXpaHbl U 3aIIUTHI JIECHBIX coo0IecTB B PD.

BocnpousBoactBo necoB. Buabl 1€COBOCCTaHOBIEHUS.

OcHOBHBIE HANPABJICHHS] KOMIUJIEKCHOT'O UCIIOIb30BaHUS JIECHBIX PECYPCOB.

Noookow

ITopsiToK BEINOJHECHUS:

1. B paMKax «KpyTiioro CToJia» 3aciylaTh U 00CYIUTh COOOIICHHUS.

2. B mpotiecce o0CyKIeHUS MpoaHAIM3HPOBATh cxeMbl: «IlocnencTBust BRIpYOKH j1ecoBy, «Hcmoib-
30BaHUE JIPEBECUHBI B JIECOXUMUYECKON TPOMBIIILIEHHOCTH .

®dopma OTYETHOCTH:
KOHCIIEKT; coOeceloBaHUE C IPEINoIaBaTeIeM Ha OCHOBE KOHTPOJIBHBIX BOIPOCOB JJIsI CaMOIIPO-
BEPKHU.

3ajaHus JUIs CaMOCTOSITEJIbHONW PabOThI:

1. IToaAroToBUTHCS K MPOBEIEHUIO «KPYTJIOTO CTOJIa» MO MPEI0KEHHBIM BOIpocaM i o0CyKe-
HUSL.

2. I1oaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIPOCHI IS CAMOIIPOBEPKH (B (hOpMe KOHCITIEKTA).

PGKOMGHI[aIII/II/I 10 BBIITOJHCHHUIO 321[13HHI71 U ITOATOTOBKE K IPAKTUYCCKOMY 3aHATHUIO

Mamepuan ona usyuenus Ha NPAKMUYECKOM 3AHAMUU

| BbIPYEAHWE NECOB |
‘ VBenu4eHne paavaxa Tlonw#erHoe | Moreps zeneHoro
BOAAYLUHEIX TEHMEHWH ) nenapeHie MOKPOBa 3EMIN
W - e ‘ I
o | = W -~
| MoHuwenHoe seina- | MoHwxenHan cnocobHOCTSE K v
nsHKe AOWABHA COXPAHEHMIO Braru 4
L W
A YeanudeHve HeallWieH - Beivbisanve sepx-
330}(}(& HOCTH NOYEBLI OT NOMageHns Harocnod nNoYaw
il CONHEYHEIX Ny4ei AOHASAMK
'*lr-:' J‘
3aTEepgeBaH1e 3BMHOM BLIBETPUBAHME
NOBEePXHOCTH BEQXHEro CNosA NoYsk!

7 —————

W
!

" HWaHEL pacTaHwd -
&, HE MOKET BOG- ol CHp— -4
T CTEHOBMTBCA T T

HasogHexua )

Puc. 1. IlocneacTBus BeIpyOKH JIECOB

49



MK TOBOE JpesecHeiA Noras KiHonnera
wacng YIoMs 5

\ | 3 Usnnynowng

'\“ ,n’

Cranngap |\ h, # .
‘ i H ; Bap biiuaTee
RS i P4 {NETHATHA REURETE

Karschone o }/
L # Herponara
oy ‘ Uenmeonozs H Bymara |

l_ Opesccri FAR
s Fah | R MacTyVacs
f e Lll._\' ! B
;o ,
YHCyCHan W _%

ot 1 lpesscHem 1
E YHOYG Y g‘ 5

L 144 ;

e i/ |

DO TAUMGH - Omeroiese Tosnaa {BrHo- By bt WHTETHSE IR
HBIE MACTA MO v TFaDHsiR CAXAD ) CWpT KAy

g it
Kpeosor
P *, .“x

DOyt
BELLBCTEE

=
x

3
o

‘ YpoTponiH H dopManiH

g
-

Hoepecsoe ‘

Ofnaropomineas
AN

apeBetma

Fopmrm (racoreme -
PATOPHLE | raa

Puc. 2. Mcnonp30BaHue 1peBECUHBI B IECOXMMHUECKON MPOMBIIUIEHHOCTH

JlononHuTenpHas 1MuTeparypa
1. Tapankos, B.1 1. MoHUTOpUHT JeCcHBIX SKocucTeM: yueOHoe mocobue / B.W. Tapankos. - Bopo-
Hex: BopoHekckast rocynapcTBeHHas JiecorexHndeckas akanemust, 2006. - 301 c.: tadin. - ISBN 5-
7994-0140-9; T xKe [OnexTpoHHbII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=143151

o

KOHTDOJIBHBIC BOITPOCHI AJ1 CaMOIIPOBEPKHU
1. Dxonoruueckue GpyHKIUH Jeca U UX HAPYIIEHUE PU AaHTPOIIOT€HHOM BO3/IEHCTBUU.
2. BimsHue pa3nuyHBIX BUIOB PYOKH Ha JIECHBIE SKOCHCTEMBI.
3. Bo3szelicTBre MPOMBILIUIEHHBIX BEIOPOCOB HA JIECHBIE SKOCHUCTEMBI.
4. OpraHuzanys OXpaHsbl JECOB OT MOKAPOB.
5. Bwupl 1€COBOCCTAaHOBJICHHUS.

9.2. MeToan4yeckne yKa3aHus M0 BBINIOJHEHUIO KYPCOBOH padoThI

HanOonee Ba)XKHBIM MOMEHTOM CaMOCTOSITEJIBHOM pabOThl SIBJISI€TCS BBIOJHEHHE KYpPCOBOIA
paboThl. BeimonHeHe KypcoBOil paOOThI TOMOTaeT BEIPA0OTaTh HABBIKK U MTPUEMBI CAMOCTOSITEIb-
HOTO HAYYHOTO MOMCKA, HABBIKM aHallM3a, CUCTEeMATHU3allMi U TPAMOTHOTO HM3JI0XKEHHs MaTepuana
o U30paHHOU TeMe.

B xoze BbInOIHEHUST KYpCOBOM pabOThl 00ydaroLIUiics T0JKEeH MPOIEeMOHCTPUPOBATh YMEHUE
KOPPEKTHO (OpMYyIUPOBATH 3a/1a4M MPEACTOSIIET0 UCCIEA0BAHNS, YMEHUE PACCMOTPETH NMPOOIeMy
C Pa3NUYHBIX TOYEK 3PEHUSs, MOJIb30BATHCS TUTEPATYPHBIMU UCTOYHUKAMH, aHATTU3UPOBATH UMEIO-
IIyrocst ”HGOpMaIIo 1Mo mTpodIemMe, rPaMOTHO 0OOCHOBBIBATH BBIBOIBI U3 TIPOICTaHHON pabOTHI.

BrimonHenue KypcoBoii paboThl BKIIOYAET CIEAYIOIINE ATAIIB:

— O3HaKOMJICHHE OOYYAIOMIMXCS C TEMATUKOH KYpPCOBBIX paOOT M BBEIOOpP TEMBI KypCOBOM
paboThl, €€ coriacoBaHue ¢ MpenojaBaTeiemM,;

— O3HaKOMJIEHHE ¢ rpa)MKOM KOHTPOJIbHBIX MEPOTIPHUITUIN MO BHIMOJIHEHUIO KypCOBOH pa-
OOTHI,

— 1oa00p U MepBOHAYAIbHOE 03HAKOMJIEHHE C HEOOXOAUMOM JIUTEepaTypoi 1o n3dpaHHON
TeM€e U OJHOBPEMEHHO pa3padoTKa TIaHa KypCOBOUM pabOTHI,

— yTBep:KJIeHHe IIJIaHa KypcoBOil paboTHI MpernojaBareiem,;
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— W3yuYEHHUE U aHaJIU3 JIUTEPATYPHBIX UCTOYHUKOB, CUCTEMATH3aIUsl MaTepHala 1o pasfie-
nam;

— cbop u oOpaboTka (aKTUYECKHX MAHHBIX HA OCHOBE CTATUCTHYECKON HHQOpMAIIUH,
MyOJIMKAIMi B CHIEIUAIBLHON JIUTEpaType, NX aHAJIU3, CUCTEMaTH3aIus, 0000IIeHHe, COo-
cTaBlieHHe Ta0iul, TpaguKOB, AUATPAMM;

— HamuMcaHue KypcoBOU paboThI;

— IpeaocTaBieHHe KypcOBOM paOOTHI MPEoAaBaTeso Ha MPOBEPKY;

— 710paboTKa OTAETBHBIX YacTeil KypcoBOil paboThl ¢ yuéToMm TpeOOBaHHMI M 3aMedaHUi
MpernojaBaTelis;

— 3aBepiieHue ¥ 0(hOpMIIEHUE KypCOBOM pabOTHI B COOTBETCTBUH C YCTAHOBJIEHHBIMHU TpE-
OOBaHMSIMU,

— cJaya KypcoBoii paOOThI IpernoAaBaresto 111 0pOopMICHUS TOMyCcKa K €€ 3alluTe;

— 3alMTa KypcoBOil paboThI.

CtpyKTypa KypcoBOi pabOTHI:

— BBEJCHHE;

OCHOBHAsl 4acTh;
3aKJIIOUEHUE,;

— CHHCOK HUCIOJIb30BAHHBIX UCTOYHUKOB.

Bo BBegeHHr 000CHOBBIBAETCS aKTYaJbHOCTh TEMbI, €€ TEOpETHUECKas U MpaKTHUYecKas 3Ha-
YUMOCTh, (POPMYIUPYETCS SN U 33]]a91 BBITIOJTHEHHSI KypCOBOW PaOOTEHI.

B ocHOBHOI YacTH Ha OCHOBAaHWHU M3YyUEHUS M aHAJIN3a JINTEPATYPHBIX UCTOYHUKOB U HOpMa-
TUBHBIX JIOKYMEHTOB JIOJDKEH OBITh MPEACTaBiIeH (DaKTUYECKHiI MaTepuall 1o TeMe KypcoBol pado-
Thl. O01IME MONOKEHHS! JODKHBI OBITh TOJKPEIUICHBI U MOSCHEHBI KOHKPETHBIMU NpuMepamMu. M3-
JaraeMbplii MaTepHall MPH HEOOXOAWMOCTH CIEAyeT MPOWLIIOCTPUPOBATh TAOIHMIAMH, CXEMaMH,
quarpamMmamu U T.4. OCHOBHYIO 4acTh CJIEIYET IEIUTh Ha pa3/elbl U MOApa3elibl, MPeACcTaBIIsIo-
mue co0oil 3aKOHYEHHBIE B CMBICJIOBOM OTHOIIEHUH ()parMeHThI KypcoBOW paboTel. B kaxmom u3
pa3esioB KypcoBoil pabOThl aHAIM3UPYETCS OJWH U3 ACHEKTOB M3y4aeMOW IKOJIOTMYECKOM Mmpo-
OJ1eMBI, pacCCMaTPUBAIOTCS CYIIECTBYIONIUE U TIPEJIaraeMble IyTH PEIICHHs TaHHOH MPOOIIEMBI.

B 3akmrouennn npuBoaaTcs 006001IaoIe BEIBOIBI, SBISIONINECS PE3yIbTaTOM BCECTOPOHHE-
r'0 aHaJM3a BEIOPAHHOW TeMbI. BBIBOIBI B 3aKIIIOUSHUHN KYPCOBOM paOOThI JIOJKHEI CTPOUTHCS B CO-
OTBETCTBHH C IIEJIbIO U 33/la4aMU, YKa3aHHBIMH BO BBEJICHUH.

CIHCOK HCIOJb30BAHHBIX UCTOYHUKOB BKJIFOYACT IUTUPYEMYIO WM YIIOMHHAEMYIO aBTOPOM
autepatypy. OCHOBHbIE TpeOOBaHUS, MPEABSABISEMbIE K CIHCKY HCIOIH30BAHHBIX HCTOUYHUKOB:
COOTBETCTBHE T€ME KYpCOBOW PaOOTHI M IMOJHOTA OTPAKEHHS BCEX ACIEKTOB €€ PacCMOTPEHHS, a
TakKe pasHOoOOpaszue BUIOB M3JaHHI: HOPMATHUBHEIE, CIIPAaBOUHBIE, yueOHbIC, HAyYHbIC, IEPUOIU-
YeCKHe.

PaGoty ¢ nuTteparypoii nenecoobpazHoO Ha4daTh ¢ M3y4eHHUs OOIMIMX paboT MO TeMme, a Takke
y4eOHUKOB U Y4eOHbIX TocoOuil. [laniee pekoMeHyeTcss NepeTr K aHainu3y MoHorpaduii u cratei,
paccMaTpUBAIOLINX OT/AEIbHBIC ACTIEKThI TEMBI KYPCOBOI paOOTHI.

[TomoOpanHas TuTEepaTypa U3ydaeTcs B CIEAYIOIIEM TOPSIKe:

— 3HAKOMCTBO C JIUTEpaTypoH, MPOCMOTP €€ M BBIOOPOYHOE YTEHHUE C IIeJbI0 OOIIero
MPEJICTaBICHHS TPOOJIEMBI U MTOCIEA0BATEIHLHOCTH M3JI0KEHHS MaTeprala B KypCOBOU
pabore;

— O3HAaKOMJIEHHE C HEOOXOJWMBIMH MCTOYHHUKAMHM, CIUIOIIHOE YTEHUE OTACNbHBIX padoT,
UX M3y4YeHHE, KOHCIEKTUPOBaHHE HEOOX0IUMOro Marepuana (Mpyu KOHCIEKTUPOBAHUU
HEOOXO/IMMO YKa3bIBaTh aBTOPA, Ha3BaHUE PaOOTHI, MECTO M3JIaHUSs, H31aTEIBCTBO, TOT
U3JIaHusl, CTPAHUILY).

KputepussMu olleHHBaHHUS KYPCOBOH paOOTHI SBIISFOTCS: COOTBETCTBUE COJIEPIKAHUS KYPCOBOM
paboTsl BEIOpaHHOU TeMme, chopMyTHMPOBAHHON LIENH U 33aJja4aM WCCIIEOBAHUS; MOJHOTA PACKPHI-
THUSI TEMBI KYpPCOBOH pa0bOTHI; TPAMOTHOE U3JI0KEHHE MaTepraiia; opopMIIeHHE KypcoBOi pabOTHI B
COOTBETCTBUU C YCTAHOBICHHBIMU TPEOOBAHUSIMHU.
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10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' Ui, UCTIOJb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOIECCA 11O JUCHUIIIMHE

Nudopmannonno-kommyHukatuBHble TexHonoruu (MKT) ucnonsiyrores as:
— MOJy4eHUs UH(OpPMALUU IPU MOATOTOBKE K 3aHATHIM;
— CO3JaHMs MPE3EHTAMOHHOTO COITPOBOXKICHUS MTPAKTUUECKUX 3aHSATUH;
— paboThI B AIEKTPOHHON MH(POPMAITMOHHOH CpeJie.

CranpapTHoOe JIMIIEH3UOHHOE MTPOTPaMMHOE 00ecCIieueHue:
— OC Windows 7 Professional;
— Microsoft Office 2007 Russian Academic OPEN No Level;
— AwntuBHpycHOE mporpaMMHoe obecreuenue Kaspersky Security;
— CnpaBouno-nipaBoBas cuctema «Koncynbrant [lmocy.

11. OMUCAHME MATEPHUAJIBHO-TEXHUUYECKOWM BA3bI, HEOBXOJINMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO JUMCIUITIJIMHE

Buo

Haumenosanue

Ilepeuensv ocnoenozo

npuntep HP LaserJet P2055D

M I13
3auaAmu ayoumopuu o0bopyoosanus
1 2 3 4
JIx JlexumonHas ayautopus Bnﬂg)?l};t)iﬁgglﬁ\cer -
m3 Ha6opaT9pm HoyTt0oyxk hp, 13 No 1-9
MIPOMBIIICHHOMN 9KOJIOTUH Buneomnpoexrop Acer
Oo6opynoBanue - 10 1K i5-2500/H67/4Gb
KP Y3 Nel (monuTop TFT19 Samsung); -
npunrep HP LaserJet P2055D
O6opynosanue - 10 I1K i5-2500/H67/4Gb
CP Y3 Nel (monuTop TFT19 Samsung); -
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OOHJA ONEHOYHBIX CPEACTB AJId ITPOBEJAEHUSA

IMpunoxenne 1

MNPOMEXYTOUYHOM ATTECTAIIMUA OBYYAIOUUXCA MO JUCIHUILJINHE

1. Onucanue GoHJa OLIEHOYHBIX CPEACTB (IIACHOPT)

Ne
KoMIIe- Jaiement Paznen ®OC
KOMIIEeTeHII U
TEeHINHU
OK-7 | cmocobHOCT, K camoopranmzanuu u | 1.HopmupoBanme KadecTBa | DK3aMEHAITMOHHBIN
caM000pa3oBaHUIO OKpY’Karomen cpepl owmrer
2.BozneiicTBre pa3iuyHBIX OT- | DK3aMCHAIMOHHBIN
paciieli TIPOMBIIUIEHHOCTH Ha | Ouier
CIIOCOOHOCTh OCYHIECTBIATH MOHHMTO- | OKPYXKAIOIIYIO Cpey
[IK-6 | puHI M KOHTPOJIb BXOJHBIX M BBIXOJ- | 3.MmKEHEPHBIE PENICHHUS JKO- | DK3aMEHAMOHHbIN
HBIX IIOTOKOB [JIs TEXHOJOTMYECKUX | JIOTUYECKHX IPOOIEM omeT
MPONECCOB HAa TNPOM3BOACTBAX, KOH- | 4.3arps3HeHHE  OKpYXKarollel | JK3aMeHalnOHHBIN
TpoIIb U obecneuenne SPpHEKTUBHOCTH | cpesibl M 310POBbE YETOBEKA owmirer
UCHOJIB30BAHMA  MAJTOOTXOMHBIX  TE€X- | § Jkonormyeckue OCHOBBI pa- | DK3aMEHAI[MOHHBIN
HOJIOTHH B MPOM3BOJICTBE, MPUMEHATD | 11yoHAIBHOTO BEACHHS IIPOMBIC- | GHIIET
pecypcocOeperaroniie TeXHOIOruu Jla JKUBOTHBIX M HMCITOJIB30BAHUS
3€MCJILHBIX U JICCHBIX PECYPCOB

2. JK3aMeHAIlHOHHbIE BONPOCHI

o Komnerenuun Ne 1 HaumeHo-
. /;1 9K3AMEHALIMOHHBIE BOITPOCHI BaHMe
Kon Omnpenesienue pasaeiia

1 2 3 4 5

1. OK-7 | cmocobHoCTh K camoop- | 1. Bunmel anTpomnoreHHbIX BozaeicTBuii Ha | 1. Hopmupona-
TaHM3ald U camoobpa- | buochepy. Dkomorndeckuii Kpusuc. HUE Ka4ecTBa
30BaHUIO 2. Ilpupona 3arpszHenus Ouocdepsl. Kiac- | okpyxaromeit

cU(UKaIKs 3arpsi3HEHUH. cpeabl

CIOCOOHOCTH ocy- | 3. Ilpenmer mnpuknagHod skomoruu. Ilpu-

2. [IK-6 | mecTBIsAT> MOHUTOPHUHT | KJIQJAHBIE SKOJIOTMYECKHUE TUCIUTUINHBL.

U KOHTPOJb BXOAHBIX H
BBIXOJTHBIX TIOTOKOB JISI
TEXHOJIOTHYECKUX TPO-
[IECCOB HAa IPOU3BOJ-
CTBax, KOHTPOJIb H
obecneuenne 3 dek-
THBHOCTH HCIIOJIb30Ba-
HUS MaJIOOTXOTHBIX
TEXHOJIOTHH B TIPOM3-
BO/JICTBE, HPUMEHSTh
pecypcocOeperarormne
TEXHOJIOTHUH

4. T'wrneHudeckoe HOPMHPOBAHHE XHMHYeE-
CKHX BEIECTB B aTMOC(HEPHOM BO3/1yXe Hace-
néHHBIX MecT. CaHMTapHO - THTHEHHYECKUE
HOpPMaTHUBBI Ka4eCcTBa BO3YIITHON CpEIbl.

5. l'uruennueckoe HOpPMHPOBAaHWE XHUMHUYe-
CKHX BEILECTB B BOJHOU cpene. CaHUTApHO -
TUTUEHNYECKUE HOPMAaTHUBbI KauecTBa BOJHBIX
pecypcos.

6. I'urueHnueckoe HOPMHUPOBAHUE XUMHYE-
CKHX BellecTB B nouse. CaHUTApHO - TUTHE-
HUYECKHE HOPMAaTHBBI Ka4eCTBa MOYBHI.

7. Hopmaruser 11/IB, HAC. OOmwue npuHIm-
16l HA3HAYECHMS.

8. BosneiicTBue mpennpusTHA LBETHOW Me-
TAJUTyprUM Ha OKPY>KaroLIyl0 Cpely U 370po-
BbE YEJIOBEKA.

9. BosgeiicTBue npennpusaTuii 4EPHON MeTa-
JIypruy Ha OKpY’KaloIyI0 CPely U 370pOBbE
YeJIOBEKa.

10. BozneiicTBue npeanpusITUH TEII0SHEpre-
TUKA Ha OKPYKAIOUIYI0 Cpely U 3[I0pOBbE

2. Bo3aeiicTtBue
Pa3IUYHBIX OT-
paciieii npo-
MBIIIICHHOCTU
Ha OKPYIKaro-
1Iyro cpeay
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YCJIOBCKA.

11. AuTpomnoreHHbie BIOPOCHI B atMochepy.
OcCHOBHbBIE XHMHYECKHE IPUMECH, 3arps3Hsi-
foe atMocepy; WX BIMSHHE Ha 300POBBE
HaCEeJICHUS U OKPY’KaIOIIYIO CPeLy.

12. Tpancrpanu9dHOE 3arps3HEHNE.

13. Knaccugukanuu npoMBIIIJICHHBIX BBIOPO-
COB.

14. HWmxeHepHBIC MEPONIPUATHS IO 3AIIUTE
aTMoc(epsl, HalpaBJICHHBIE Ha CHIDKEHHE
MOIITHOCTH MPOMBIIUICHHBIX BEIOPOCOB.

15. Kiaccudukariss METOIOB OYHUCTKH IIPO-
MBILICHHBIX BBIOPOCOB OT IIBUIH.

16. «Cyxue» MeToapl OYMCTKH MPOMBIIIICH-
HBIX BEIOPOCOB OT TBLIH.

17. «Mokpsie» MeTOABl OYHUCTKH ITPOMBIIII-
JICHHBIX BBIOPOCOB OT MBLIH.

18. Ouuncrtka MPOMBIIUICHHBIX BHIOPOCOB B
AIEKTPOPHIIBTpax.

19. Oumcrka ra3oB B TKaHEBBIX (UIBTpax.
Buasl GunbTpoBanbHBIX TKaHEH.

20. Knaccuduranusi METO0OB OYHCTKH IIPO-
MBIIIJICHHBIX BBIOPOCOB OT Ta3omapoobpas-
HBIX IIPUMECEH.

21. AOCOpOIMOHHBIE U XEMOCOPOIIMOHHBIC
METOZBI OUHUCTKH BEIOPOCOB.

22. AGcopOeHTEHI, TPUMEHSIEMBbIE TSI OUUCTKH
ra3os.

23. Opranm3anioHHBIE MEPOTIPUATHS TIO pa-
LHUOHAIBHOMY Pa3MELICHUIO HCTOYHUKOB 3a-
IPSI3HEHU.

24. Bupapl 3arpsa3HeHUN TPHUPOTHBIX BOI H
BBI3bIBAEMbBIC UMH U3MEHEHHS Ka4eCTBa BOABI.
CamMooumniieHre Bog0EMOB.

25. DBTpOodUpOBaHUE BOJTOEMOB.

26. 3arpsi3HeHHE IOBEPXHOCTHBIX Boxa Poc-
cud. Brilag pasziauuHbIX OTpacieidl MpOMBIII-
JICHHOCTH; XHMHYECKHH COCTaB cOpachiBae-
MBIX CTOYHBIX BO.

27. KauectBo Boapl. Ilokaszarenn kaudectBa
BOJibl. IHJIEKC 3arpsi3HEHHOCTH BOJIBI.

28. Knaccudukaims mpecHbIX BOJ IO Ieje-
BOMy Ha3HadeHuto. OOecreyeHue panuo-
HAJIBHOTO WCIIOJI30BaHMS BOJIBI HA MPEJIpH-
SITUU.

29. MeToJp! 3alIUTHl IPUPOAHBIX BOX OT 3a-
IPSA3HEHMSL.

30. MeToabl OYUCTKHA CTOYHBIX BOJL.

3. Umxenep-
HBIC PEIICHUS
9KOJIOTHUECKUX
pobemM

31. Memuuunckas 3xonorus. O6mIacTs uccie-
noBaHuid. DaKTOPHI, BIUSIONINE Ha 3/I0POBHE
U TIPOIOJDKUTEIILHOCTD KM3HH YEJIOBEKA.

32. BinsHue 3arpsisHeHHs aTMOC(epHOro
BO3/yXa Ha 3a00JIEBAEMOCTh HACEIICHUSI.

33. KavecTBo mHTHEBOW BOABI U 310POBHE
HacejeHus. ObecrieueHre KauecTBa IUTHEBOU
BO/IBL.

34. Murparusi S5KOTOKCHKAHTOB T10 ITHIIEBBIM
[eTsIM ¥ MX HaKoIIeHWe B Onomacce pacre-
HUH U JKUBOTHEIX. HeraTtuBHOE BO34€liCTBUE

4. 3arpszHeHue
OKpY>Karomen
CPeJIBI U 3710PO-
BbE YEJIOBEKa
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Ha 6I/IOHCH03H 1 3JOPOBLC YC€JIOBCKA.

35. 3arps3HeHHE TOYBEHHOTO IOKpOBa: HC-
TOYHMKH, TociieAcTBUsl. OCHOBHBIE 3arps3HU-
TEJIN TI0YBbI, OLIEHKA 3arpsA3HEHUs [10YB.

36. dyHKUMK TOYBEHHOTO MOKPOBa 3EeMIIH.
Herpanamust 3emens. COCTOSIHUE 3€MENTbHBIX
pecypcoB PO.

37. Tumbl 5po3uu MMOYB. 3alIuTa I0YB OT 3PO-
3HU.

38. Oxpana 3eMenbHBIX pecypcoB. PekynbTu-
BaIHsl 3€Meb.

39. 3arps3HeHue MOYB MECTHLIUAAMH. JKOJIO-
THYECKHE TOCTCICTBUSA MPUMEHEHUSI MEeCTHU-
LU/I0B.

40. Jlecnoit ¢onx P®. CocrosHme pacrtu-
TEJIbHOr0 NoKpoBa Poccuu.

41. Dxonoruveckass poib JiecoB. OCHOBHEIE
(hyHKIIMH TIeca.

42. AHTpoOTOTeHHbIE BO3ACHCTBHS Ha Jieca |
JpyTHE PacTUTENIbHBIE COOOIIECTBa. YHHYTO-
KEHHE U Jerpajalys JIECOB Ha IUIaHeTe. JKo-
JIOTHYECKHE TIOCIIEICTBUSI.

43. Bo3neicTBre MPOMBIIUICHHBIX BBIOPOCOB
Ha JICCHbIE Y9KOCHUCTEMBI.

44. PexkpeaninoHHOE BO3/ICHCTBUE HA Jieca

45. Cuctema pyOoK Jieca: BUIBI U XapaKTepu-
CTHMKH Pa3JIUYHBIX BUIOB PyOOK.

46. Dxomorndeckue MpoOIEeMBbl JIECOB Ta&kK-
HoO¥ 30HBI Poccun. OxpaHa u 3amuTa JIECHBIX
cooOuiectB B PO.

47. Kputepuun W WHAWKATOPH YCTOWYUBOTO
ynpasiieHus aecamu Poccuiickoit denepanuu.
48. 3HaveHue KUBOTHOTO Mupa B Ouocdepe.
[IpuunHBl BBIMUpPAHUS U COKpAIUEHUS 4HC-
JICHHOCTH >KUBOTHBIX.

49. Oxpana xuBoTHOr0o mMupa B P®; 3akoHo-
JaTesbHasi OCHOBA.

50. OxpaHa U paurMOHAIbHOE HCIOJIb30BAaHHE
OXOTHHYBMX JKMBOTHBIX: TpaBHJIa M CPOKH
OXOTBI, OMOTEXHUUECKUE MEPOTIPHUSTHSI.

51. DKONOruYecKre OCHOBBI PALMOHAIBHOTO
BEJICHUSI TPOMBICTIA BOJHBIX OHOPECYPCOB.
[MpuumHbl CcHMXEHUsT J00bIYM pPBIOBI. Boc-
MIPOM3BOJCTBO PBHIOHBIX 3amacoB. AKBaKyJb-

Typa.

5. Dxomoruye-
CKHE€ OCHOBEI
palOHAIBHOTO
BEJICHUSI ITPO-
MBICJIA )KHUBOT-
HBIX ¥ UCIIOJIb-
30BaHHUs 3€-
MEJIbHBIX U
JIECHBIX pecyp-
COB

3. Onucanue nokasareseiil 1 KpUTepHeB OLEHUBAHUS KOMIIeTeH Mt

Iloka3zaTesn Ounenka Kputepun
3HaTh OOyuaromuiicsi IEMOHCTPUPYET IIIyOoKoe
OK-7: YCBOEHHE TEOPETHYECKHX OCHOB IHCLH-
— MeTOJbl TOWCKA Hay4yHOW WH- IUIMHBL. 3HAE€T OCHOBBI IKOJOTMYECKOTO
bopmanumy; HOPMHPOBaHUs; OCOOECHHOCTH BIUSHHS
[K-6: Pa3IMYHBIX BHUJIOB XO3SIMCTBEHHOW [esi-
OTJIUYHO

— OCHOBBI 3KOJOTMYECKOTO HOPMHU-
pOBaHUS;

— OCOOCHHOCTH BJIHMSIHUA Pa3JInd-
HBIX BHUJOB XO3SHCTBEHHOU Jes-
TETFHOCTH HAa OKPYXKAIONIYIO Cpe-

nUpUKy

TEJIbHOCTU Ha OKPYXAIOIIYI0 Cpeiay; CIie-
BO3JEHCTBUI 3arpsA3HAIONINX
BEIIECTB Ha 3JI0POBBE YEJIOBEKA; JKOJIO-
TMYECKUE OCHOBBI PalMOHAIBHOIO HC-
MOJIb30BaHUsl 3€MEJIbHBIX M JIECHBIX pe-
CYpPCOB H PECYPCOB >KMBOTHOTO MHpa.
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ny;

— COCO0BI CHU)KEHHS HETaTUBHOTO
BO3/IEICTBHS IIPOMBIIICHHBIX
MPOU3BOACTB HAa  OKPYXKAIOIIyIO
cpeny;

— crnequduKy  BO3ACUCTBHI 3a-
TPS3HAIOIIMX BEIIECTB Ha 310POBbE
YEII0BEKA;

—DKOJIOTHYECKUE OCHOBBI PallHO-
HaJIBHOTO HCIIOJIB30BAaHUS 3EMEINb-
HBIX U JIECHBIX PECYPCOB U PECYp-
COB *XMBOTHOI'O MHPA;

YmMmerb

OK-7:

— panMoHaIBHO OpraHu30BaTh
MPOIIECC BBIMIOJIHEHUS TOCTaBJICH-
HBIX 337a4 B XOJ€ U3YYCHHs JIHC-
UUIUINHBL;

I1K-6:

— HCCIE0BATh MEXAHU3MbI aHTPO-
MOT€HHBIX BO3JICHCTBUA Ha OKpY-
JKAIOLLYIO Cpeny;

— OIIEHUBATh JKOJIOTHYECKUE TI0-
CIEACTBUSL BO3ACHUCTBUA  XO3SU-
CTBEHHOH JESTEIBHOCTU HA OKpYy-
JKaIOLLYIO Cpeny;

— 000CHOBBIBaTh BBIOOp TEXHHYE-
CKHX CPEIICTB 3alllUTHI OKPY>Karo-
e cpeapl ¢ y4eToM crerupuKu
MPOU3BOACTBA HA MPEAIPUITHUIX
pPa3IUYHBIX OTpaciedl MpOMBILI-
JIEHHOCTH;

— pa3pabaTbiBaTh  PEKOMEHIAINH
10 OXPAHE OKPY’KAIOIIEH CPenbl;

Baagernb

OK-7:

— HaBBIKAMH CaMOCTOSITEJILHOIO
MpHOOpETEHNSI 3HAHU;

I1K-6:

— HaBbIKaMU aHaJN3a M OIEHKH W3-
MEHEHHI COCTOSHUS KOMIIOHEHTOB
OKpY’KalollleH Cpelbl B pe3ylbTare
AQHTPOIIOTEHHOT'O BO3/ICHCTBUSI.

3HaeT MeToNbl TMOUCKa HaydyHOW WHOOp-
Malu. YMeET OLIEHUBATh SKOJIOTMYECKUE
MOCJIEICTBUAS BO3JEHCTBUS XO3SIMCTBEH-
HOH JesATeNbHOCTH Ha OKPYXKAIOIIYI0 cpe-
Iy 1 00OCHOBBIBATh BBIOOP TEXHUYECKUX
CPEJICTB 3aIlMUThl OKpYXKaroIled Cpeisl.
JeMoHCTpUpyeT BlaJeHHE HaBbIKAMU
aHaJIN3a U OLEHKU M3MEHEHUI COCTOSHUS
KOMITOHEHTOB OKPY’KaloIllel cpefsl B pe-
3yJbTaT€ AHTPOIOIEHHOTO BO3ACUCTBUS.
CnocobeH pa3pabaTeiBaTh  pEeKOMEHIA-
LUU [0 OXPaHe OKpyXKarouieu cpensl. B
JIOTUYHOM MOCIEA0BATEIBHOCTH U UCUEP-
MBIBAIOILE OTBEYAET HAa BCE BOIPOCHI 3K-
3aMeHalnnoHHoro Omiera. YeTko u apry-
MEHTHPOBaHHO OTBEYAaeT Ha JIOMOJIHH-
TEJIbHBIE BOIPOCHL.

X0pouIo

OOyyaromuiicss JEMOHCTPHUPYET 3HaHUE
y4eOHO-IPOrpaMMHOI0 ~ Marepuana B
MOJIHOM 00BEMeE, TIOKA3bIBAET CHUCTEMAaTH-
YECKUM XapakTep B3HAHMA IO JUCLU-
IUTMHE. 3HaeT OCHOBBI 3KOJOTHYECKOIO
HOPMHPOBaHUs; OCOOECHHOCTH BIUSHHS
pa3IN4YHBIX BUAOB XO3SICTBEHHOM ned-
TEJIHHOCTH Ha OKPYXKAIOIIyl0 Cpedy; cIie-
OUQHUKY  BO3ACUCTBHI 3arps3HSIOIIUX
BEHIECTB Ha 3/I0POBBE YEIIOBEKA; IKOJIO-
TUYECKHE OCHOBBI pallMOHAIBHOTO HC-
MOJIb30BAaHUSl 3€MEJbHBIX M JIECHBIX pe-
CypCOB M pECYpPCOB JKHBOTHOTO MHpA.
3HaeT MeToAbl TMOWCKa HayYHOU WH(pOp-
Malui. YMeeT OIleHUBATh 3KOJIOTHUECKre
HOCJIEACTBUSL BO3IECUCTBUA XO35HCTBEH-
HOW JEATENBHOCTH Ha OKPY>KAIOLIYIO Cpe-
Iy 1 0OOCHOBBIBATH BBIOOP TEXHUYECKUX
CPEJICTB 3aIIUThI OKPYXKAIOIIEH CPEIbI.

B nmocraTo4yHON CTENEeHM BIIALEET HaBBI-
KaMH aHaJIM3a U OLEHKH M3MEHEHUH CO-
CTOSIHMSI KOMIIOHEHTOB  OKpY> Karolleu
cpensl B pe3ysbTaTe aHTPOIOTeHHOTO
BO37eiicTBHs. OTBETHI Ha BONPOCHI DK3a-
MEHAIMOHHOT'O OMIeTa coiepKar B IeJIOM
MpaBUJIBHOE, HO HE BCETJa TOYHOE U ap-
TYMEHTHUPOBAHHOE H3JI0KEHHE MaTepHa-
na.

YAOBJIE€TBOPUTEIBbHO

OO0yyaroIuics JTEMOHCTPUPYET MOBEPX-
HOCTHBIE 3HAHUS OCHOB 3KOJIOTMYECKOIO
HOPMHUPOBaHUS; OCOOCHHOCTEW BIUSHUS
pa3IMYHBIX BUJOB XO3SIMCTBEHHOWU Jesi-
TEJIbHOCTU Ha OKPYXAIOIIYI0 Cpedy; KO-
JIOTUYECKUX OCHOB pPAalMOHAJIBHOTO HC-
MOJIb30BaHUsl 3E€MEJIBHBIX WM JIECHBIX pe-
CYpPCOB U PECYpPCOB >KHMBOTHOTO MHUpa.
HcnpiThIBaeT TPyAHOCTH TpU 0OOCHOBA-
HUU BBIOOpa TEXHUYECKHX CPEACTB 3a-
LIUThl OKPY’KAIOLIEH CpeJibl, IIPU aHAJIN3E
U OLEHKE MU3MEHEHUU COCTOSHHUS KOMIIO-
HEHTOB OKpY>Karolllel cpeibl B pe3yibTa-
T€ aHTPOIIOIE€HHOTO BO3JeWcTBUA. B oT-
BETaX Ha BOIPOCH 3K3aMEHAIIMOHHOIO
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Owmitera 0OyJarONIHIiCS ONepUpyeT HETOU-
HbIMH (DOPMYIIMPOBKAMH, MaTepUall W3-
JIOKEH HE B MOJHOM oObeMe, B TpoIliecce
OTBETOB JIOMYCKAIOTCS OMIMOKH IO CYIIe-
CTBY BOIIPOCOB.

HEYAOBJIETBOPUTEC/IBHO

OOyuaromuiicss HWMeeT CyYIIeCTBECHHBIC
MPOOEITBI B 3HAHUAX y4e0HO-
nporpaMMHoro matepuana. He 3Haer oc-
HOBBI 9KOJIOTHYECKOT'O HOPMHUPOBAHUS;
0COOEHHOCTH BIMSIHUS PAa3IMYHBIX BHIOB
XO3UCTBEHHON JNEITEIBHOCTH Ha OKpY-
KAIOUIYI0 cpely; crnenupuKy  BoO3JeH-
CTBHH 3arps3HSIONINX BEIIECTB HA 3/10pO-
Bb€ YEJIOBEKAa; HJKOJOIMYECKHE OCHOBBI
palMOHATBHOTO HCIOJIB30BAHMUS 3EMEIb-
HBIX U JIECHBIX PECYPCOB U PECYPCOB JKH-
BOTHOro mupa. He ymeer oneHuBars 3Ko-
JIOTMYECKHE TIOCJIEACTBUSL BO3AEHCTBUSA
XO3HCTBEHHOW [ESATETBbHOCTH Ha OKpY-
JKAIOMIYIO0 Cpelly U OOOCHOBBIBATH BBIOOP
TEXHUYECKUX CPEICTB 3aILUTHl OKpYXKa-
IOlIeN cpenbl. B oTBeTax Ha BOIIPOCHI 3K-
3aMEHallMOHHOTO Ouiera o0ydJaromuics
JOITyCKAaeT MPUHLHUIUAIBHBIE OIINOKH
MIPY M3JI0KEHUH MaTepHaa.

4, MeToauueckue MaTepualibl, oNpeacjJadimue npoucaypbl OCHUBAHUA 3HaHHﬁ,

yMeHHﬁ, HABBIKOB H OIIBITA J€ATECJIBbHOCTHU

JucuuruinHa «lIpuknanHas sKoyorus» HarpaBlieHa Ha W3yd4eHUE OCOOEHHOCTEH BO3zei-
CTBUSI IPOMBILUIEHHBIX IPOU3BOJICTB HAa OKPY)KAIOILYI0 CPELy M MH)KEHEPHBIX METOJOB 3alllUThl
OKpY’Kalollel cpesibl OT 3arpsi3HeHus], (GOPMUPOBAHUE YMEHMS UCCIIEI0BAaTh MEXaHU3Mbl aHTPOIIO-
TEHHBIX BO3JICHCTBUI Ha OKPYKAIOLIYIO CpeAy, U3yUYEHHUE SKOJOTMYECKHX OCHOB PallMOHAIBHOTO
VICII0JIb30BaHUs 3€MEJIbHBIX U JIECHBIX PECYPCOB U PECYPCOB KUBOTHOI'O MUDA.

N3ydyeHne qUCHMILIMHBI TPelyCMaTPUBAET:

— JIEKLHUH,

— IPaKTUYECKHUE 3aHATHS,

— BBINOJIHEHUE KYPCOBON paboTHl,

— CaMOCTOATENIbHYIO paboTy 00yJaromuxcs,

— KOHCYJIbTalluH,

— DJK3aMeH.

B xone ocBoenust paznena 1 «HopmupoBaHue kauecTBa OKPYXKaroIien cpebl» 00ydarolime-
Cs JIOJKHBI TOJIYYUTh MPeJICTaBlIeHHE O KJIaCCU(PHUKAIMU 3arps3HeHU 6rocdepbl, 0 METO0I0TH-
YECKUX MPHUHIIMIIAX HOPMUPOBAHMS KayecTBa OKPYXAlOIIEH Cpelibl, O CAHUTAPHO-TUTMEHUYECKUX
HOpMAaTHBax KauyecTBa aTMOC(HEPHOro BO3AyXa, BOJIbI U MOYBHI.

B xone ocBoenus pazznena 2 «BoznelicTBue pasnMuHBIX OTpacield NMPOMBIIUIEHHOCTH Ha
OKPY’KAIOIIYIO cpelly» 00ydarolecs J0JKHBI U3YUUTh BHJIBI M XapaKTep BO3JACHCTBUS HA KOMIIO-
HEHTBI OKPYKaroLEeH Cpebl IPEANPUATHNA Pa3IMYHbIX OTPACIEH IPOMBIIUIEHHOCTH.

B xone ocBoenus pazznena 3 «MHxKeHepHbIE pElIeHUsT HKOJIOTHUECKUX MpodiieM» 00ydaro-
necs JODKHBI U3YyYUTh MHXKEHEPHbIE METO/IbI 3alUThl OKPYKAIOIIEH Cpefibl OT 3arps3HEeHUs], OC-
HOBHbIE HANpaBJICHUS CO3JaHUS MaJIOOTXOJHBIX U PECypcocOeperaronmx TEXHOJIOTUH B pas3iiny-
HBIX OTPAcisiX MPOMBIIUIEHHOCTH.

B xonme ocBoenus paznena 4 «3arpsa3HEHUE OKPYKAIOWIEH Cpelbl U 3J0POBbE YEIOBEKA»
oOyyaromuecs: 10JKHbI MOIYYUTh MPeACTaBIeHHe 00 OCHOBAX MEAMLMHCKONW HKOJIOTHH, O CIIeIH-
(buKke BIMAHUSA 3arps3HAIONIMX BEIIECTB Ha 3/10POBbE YEIIOBEKA, O BIUSHUU 3arpsi3HEHUS aTMO-
cdepHOro Bo31yxa U KauecTBa MUTHEBOW BOJIbI HA 3a00JIEBA€MOCTh HACEJICHUSI.

B xone ocBoenus pazgena 5 «9KOJIOTHYECKUE OCHOBBI PallMOHAILHOTO BEJIEHUS MPOMBICTA
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’KMBOTHBIX U HCIIOJIb30BAaHUS 3€MEIbHBIX U JIECHBIX PECYpPCOB» 00ydaroluecs JOKHBI O3HAKO-
MUTBCS C ICTOYHUKAMU U ITOCJIEICTBUAMU 3arpsA3HEHUS 10YB, C BUJAMU Jerpajaluu 1104B, C Mepo-
IPUATHAMM 110 3alIUTE 0YB; C aHTPOIIOTCHHBIMU BO3JICHCTBAAMHM Ha JieCa, C OXPAHOW U 3aIUTOU
JecHbIX coobmiecTB B PD; ¢ cucteMol 0XpaHbl )KUBOTHOTO MUpPA U OpraHU3alMeld parioHalIbHOTO
MCII0JIb30BaHUsI OXOTHUYBUX KUBOTHBIX B PD.

B nponecce nmpoBeneHust NpakTUYECKUX 3aHATUN MPOMCXOJIUT 3aKpeIUIEHUE 3HaHWM, 00y-
yaroluecs Moj pyKOBOJCTBOM IIpernojaBaTelis 0osee IiyO0OKO OCMBICIMBAIOT TEOPETUUYECKHE I10-
JIOKEHHUs TI0 U3y4aeMoil Teme. B mporecce BBIMOIHEHUS PAKTHYECKOW PabOThI BBIpaOaTHIBAIOTCS
YMEHHMSI U HaBBIKU UCIIOJIb30BAaHUS 3HAHUH HA ITPAKTHUKE.

Brimonnenue KypcoBoit paboTsl TOMOTAET BHIPA0OTAaTh HABBIKM CAMOCTOSTEILHOTO HAyYHO-
ro MoMcKa, aHainu3a MH(GpOpMaum, TpaMOTHOTO U JIOTMUYECKOI0 M3JI0KEHHsI MaTepHaja 1o BbIOpaH-
HOU TeMe.

YcrnentHoe 0CBOGHUE KOMIIETEHITUH, (OPMUPYEMBIX TaHHOW Y4eOHOU AMCITUIUTMHON, Tpe-
[0JIaraeT ONTUMAIBHOE UCTIOIB30BaHUE 00YJAIOLIMMHCS BPEMEHH CaMOCTOSITEIbHON paboTHI.

CamocrodrenbHas paboTa IPUBOAUT 00YYaAIOLIETrOCs K MOJIYYEHUIO HOBOTO 3HAHUS, yIOps-
JIOYCHHUIO M YIIIyOJCHUIO MMEIOIIUXCS 3HAHNH, (POPMHUPOBAHUIO Y HEr0O MpOo(heCCHOHATBHBIX HaBbI-
KOB U yMeHui. CaMocTosTenbHas paboTa 00ydaromuxcs BKIIOYAET YCBOCHUE TEOPETUUECKOIO Ma-
Tepuana mpu paboTe ¢ KOHCIEKTOM JIEKIUH, C JIMTEPATYPHBIMH U DJIEKTPOHHBIMH HCTOYHUKAMU
uHpOpMaLIUY, HOATOTOBKY K MPAKTUUYECKUM 3aHATHUSAM, BBIOJIHEHUE KypCOBOI pabOThl, MOATOTOB-
KY K TEKYyILIEMY KOHTPOJIXO 3HAaHUM U K IPOMEKYTOYHOM aTTECTALUH.

Pabora ¢ nuTtepaTypoil sBIsSeTCS BaXKHEHIINM 3J€MEHTOM B IOJIyY€HUH 3HAHUM MO AUCLU-
nHe. [Ipu Bcell MonHOTe KOHCIIEKTUPOBAHUS JIEKIIMK B HEH HEBO3MOKHO H3JIOKUTh BECh MaTepH-
aJl U3-3a JUMHTA ayIUTOpPHBIX YacoB. [loaToMy camocTosaTenbHas paboTta ¢ yueOHUKaMH, y4eOHbI-
MU [IOCOOMSIMH, HAYYHOM, CIIPAaBOYHON JIUTEPATypOl, MaTepuagaMu NEPUOAUUECKUX U3JaHUH SB-
asiercss Haubosiee F3PGEKTUBHBIM METOAOM IOJIYYEHHUS JOMOJIHUTEIbHBIX 3HAHWUMN, NO3BOJISET 3Ha-
YUTEIHHO aKTHUBH3HPOBATH MPOIECC OBIAJACHUS HH(OpMAIUei, criocoOCTByeT Oojiee TryOoKOMYy
YCBOEHMIO M3y4yaeMoro Matepuaina. [Ipexxae Bcero, o0y4aromumcs HeOOX0JMMO BOCIOJIb30BaThCs
CIIMCKOM PEKOMEHYEMOH 110 JAaHHOW NUCLMIUIMHE JIUTepaTyphl. i omydeHns TONOJIHUTEIbHBIX
CBEJICHUI PEKOMEH]IyeTCsl TaKXkKe MCII0JIb30BaHUE PECYPCOB MHPOPMALIMOHHO - TEIEKOMMYHHKALIH-
OHHOM cetn «HTEpHETY.

IIpu moaroToBke K 3K3aMeHY HEOOXOAMMO BHMMATENIbHO H3YUUTh IE€PEUCHb BOIPOCOB U
OTIpEAENNTh, B KAKUX UCTOUYHUKAX HAaXOMISATCS CBEIEHUs, He0OX0uMBbIE JUIsl OTBeTa Ha HUX. Jlomno-
HUTEJIBHO K M3YYEHUIO KOHCIIEKTA JIEKIUH HeOOXOAMMO I0JIb30BaThCs PEKOMEHI0BAaHHOM JHUTEpa-
TYpOH, COCTABJISISI KPATKHE KOHCIIEKTHI OTBETOB HA BOIIPOCHI.
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Ipunoxenne 2

AHHOTANMUSA
padoueil mporpaMMbl JUCHMILIMHBI
IMpuxkiaagHast 3K0JI0THUS

1. Heab u 32124 AUCHUTLTHHBI
[lenbto M3y4eHUs IUCUUIUIMHBI SIBISIETCS M3YYEHUE DPA3IMUHBIX ACHEKTOB B3aMMOOTHOILIECHUMN
MEXJ1y YEJIOBEYECKUM OOIEeCTBOM U MPUPOJIOH, (OPMUPOBAHNE YMEHUS HCCIEA0BATh MEXaHU3MbI
AQHTPOIIOTEHHBIX BO3JAECUCTBUN HA OKPY)KAIOILYIO CPENy, U3YUEHHE MHKEHEPHBIX METOJIOB 3aIlUThI
OKPY’KaroIlle cpefipl OT 3arpsi3HEHHUSL.

3agaua u3ydeHus AUCUUILUIMHEI - (popMupoBaHue y oOydaronmxcsi o0menpoheccHoHalIbHBIX Tpe-
CTaBJICHUH O CHCTEME HKOJOTMYEeCKOro HOpMHpoBaHHS B P®D, 0 BO3#eHCTBHM MPOMBIIUICHHBIX
IIPOU3BOICTB HA OKPYXKAIOIIYIO CPEy, O TEXHUYECKUX CPEACTBAX 3aIUThI OKPYKarOLIEeH cpeabl, 00
9KOJIOTMYECKUX OCHOBAX PAIMOHAJIBHOTO BEICHHS INPOMBICIIA XHBOTHBIX M HCIIOJIb30BAaHHS 3€-
MEIIbHBIX U JIECHBIX PECypcoB; (hopMupoBaHNe YMEHHS pa3padaThiBaTh PEKOMEHJIAIMHU II0 OXpaHe
OKpYXXaIolIel CpeJibl.

2. CTpyKTypa AMCUMILIUHBI
2.1 Pacnpenenenue TpyJOEMKOCTU IO OTAEJIbHBIM BUAAM Y4Y€OHBIX 3aHSTHUM, BKJIIOYas CaMOCTOSI-

TeNbHYIO paboTy: Nekiuu — 17 yac., mpakTuueckue 3aHatus — 34 yac., caMocTosiTeNIbHas paboTa
— 102 yac.

OO01mast TpyA0eMKOCTh JUCIUILINHBI cocTaBisier 180 yacoB, 5 3a4eTHBIX SIMHMII.

2.2 OcHOBHBIE pa3AeIibl AUCITUTUIMHBL:

1 — HopmupoBaHue kauecTBa OKpYKaroliel cpeibl

2 — Bo3zeiicTBue pa3iaMyHbIX OTpaciieil MPOMBIIUIEHHOCTH Ha OKPY’KaIOIIYIO Cpeay

3 — HKeHepHbIe peleH s SKOJIOTHIECKUX MTPOOIIeM

4 — 3arpsi3HEeHHEe OKpY>Karollel cpeibl U 3/I0pOBbE YETIOBEKA

5 — Dkonoruveckre OCHOBBI PAllMOHATIBHOTO BEJCHUS MPOMBICIIA KUBOTHBIX U MCIIOJIB30BAHUS 3€-
MEJIbHBIX U JIECHBIX PECYPCOB

3. Ilnanupyemble pe3yJibTaThl 00y4eHHs (epedyeHb KOMIETeHIHI)
[Tpouecc u3yueHus: AMCUUIIIMHBI HAlIpaBJieH Ha (POPMUPOBAHUE CIAEAYIOIIUX KOMIIETEHIUI:
OK-7 — cnocoOHOCTB K CaMOOpraHU3allK U CaMO00pa30BaHMIO;
ITK-6 — crocoOHOCTE OCYIICCTBIATE MOHUTOPHUHT 1 KOHTPOJIb BXOAHBIX M BBIXOJHBIX ITOTOKOB IJIA
TEXHOJIOTHYECKUX MPOIIECCOB HA NMPOU3BOJICTBAX, KOHTPOJIb U obecredeHne 3(h(HeKTHBHOCTH HUC-
M10JIb30BAHUS MAJIOOTXOAHBIX TEXHOJOTUH B MPOU3BOJICTBE, IPUMEHSTh pecypcocOeperaroie Tex-
HOJIOTUH.

4. Bux npomexyTo4HOii aTTecranuu: sx3amex, KP.
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IMpunoxenne 3

IIpomoxon 0 0ononneHuAX u UIMEHEHUAX 6 padoueil npozpamme
na 20 -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabouyto nmporpaMmy 1o AUCUHUIIIMHE BHOCATCS CIEAYIOIIUE U3MEHEHUS:

IIporokon 3acenanus kadeapbr Ne OT «__ » 20 r.,

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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IIpunoxenue 4

®OHJA ONEHOYHbBIX CPEACTB AJId TEKYIIEI'O
KOHTPOJIA YCIHIEBAEMOCTH 11O JUCHUIIJIMHE

1. Onucanue ¢oHIA OLIEHOYHBIX CPEACTB (IACMOPT)

Ne

KOMITe- Jaement Paznen DOC

— KOMIIEeTeHII U

OK-7 | cmocobHOCTS K camoopranm3anud u ca- | 1.HopmupoBanne kade- | Bompockr mis cobece-
MO000OpPa30BaHUIO CTBa OKPY’KaIOIIeH cpenbl | TOBaHUS

2.BozneiictBue  pasznuy- | OTyeT MO MpakTHye-

CIIOCOOHOCTb OCYLIECTBIISITh MOHUTOPHHT | HBIX OTpacieil MPOMBIII- | CKOM paboTe, BOMPOCHI

IIK-6 | u KOHTPOJIb BXOAHBIX U BBIXOAHBIX MOTO- | JEHHOCTH Ha OKpPYXaro- | Uil cobeceoBaHus,

KOB JIJIsl TEXHOJIOTUYECKUX IMPOIECCOB HA
MPOM3BOJICTBAX, KOHTPOJIb U 0OecrieueHue
3 PEKTHBHOCTH WCTIOIB30BAHUS MajlOOT-
XOJHBIX TEXHOJOTHH B MPOU3BOJCTBE,
MIPUMEHATh pecypcocOeperaroniie TeXHO-
JIOIr'un

Y10 cpey

TEMBI TOKJIAI0B

3.UnxenepHble peleHus
9KOJIOTHYECKHX MPOOIIeM

Or4yer Mo mpakTUye-
CKOM paboTe, BOIPOCH
st cobecemoBaHud,
TEMBbI JIOKJIA/IOB

4.3arps3HEHUE  OKpYyXka-
IOLIEH Cpellbl U 3J0POBbE
YeJI0BEKa

Bompocer st codece-
JIOBAHUS

5.DK0JIOTHYECKHE OCHOBEI
paIMOHAIBHOTO BEACHHS
MPOMBICTIA YKUBOTHBIX U
HCIIONB30BAaHUS  3€MENh-
HBIX U JIECHBIX PECYPCOB

Otuer Mo mpakTHYe-
CKO# paboTe, BOIPOCH
st cobecemoBaHus,
TEMBI COOOIICHUI

2. OnucaHue nMoKa3aresiei u KPUTEPUEB ONCHUBAHUS KOMIIeTeHII il

Iloka3zaTenn Ouenka Kpurepun
3Hatb OOyuaromuiics 3HaeT
OK-7: 3HAYUTEIBHYIO YacTh
— METO/Ibl IOMCKA HAyYHOH nHpOopMaLuy; IPOrpaMMHOTO  Ma-
[1K-6: Tepuansa,  W3JIaraeT
— OCHOBBI 9KOJIOTHYECKOTO HOPMHUPOBAHUSI; €ro 4eTKo, B JIOTHYe-
— 0COOEHHOCTH BIIMSTHHS PA3JUYHBIX BHJOB XO35SHCTBEHHOH Jie- CKOH HoCJICA0BA-
SITEJIBHOCTH Ha OKPY>KAIOLIYIO CpeNy; TEILHOCTH MW apry-
— CIOCOOBI CHIDKEHHSI HETaTUBHOTO BO3JICHCTBHS MPOMBIILICH- MEHTHPOBAHHO, e~
HBIX TPOM3BOJICTB Ha OKPYKAIOIIYIO CPEY; 32YTEeHO MOHCTPHUPYET yCBOC-
— cneuudyKy BO3IEHCTBUIN 3arps3HSAIONIMX BENIECTB Ha 310PO- HHUC OCHOBHDIX IOHS-
BbE UETOBEKA; THH  JUCIMIUIMHBL
—9KOJIOTHYECKHE OCHOBHI PAIlMOHAIBLHOTO HCIOJIB30BAHUS 3e- 066yqa101u1/n/1051 CIo-
MEJIBHBIX U JIECHBIX PECYPCOB H PECYPCOB JKHUBOTHOTO MHPA; CODCH  yBA3ATH TCO-
peThvecKre acreKThl
VMeTh npeaMera C TpUMe-
OK-7: HUMOCTBIO TOJyYeH-
HBIX 3HaHWH B Mpak-
— palMoHAILHO OPraHW30BaTh IPOIECC BBIMOJIHEHUS IOCTaB- -
. THYECKOW  JiesITelb-
JICHHBIX 32124 B XO0JI€ M3Y4CHUS TUCIIUTUINHBI,
. HOCTH.
[1K-6: -
. . OO0yyaromuiicst ore-
— MCCIIeIOBaTh MEXAaHW3MBl AHTPOIOTCHHBIX BO3ACHUCTBHIA Ha
pUpYyeT HETOYHBIMU
OKPYIKaIOIIYIo Cpey, (dhopMyIHpPOBKaAMH
— OLCHHMBATh JKOJIOTHYECKHE TOCIEACTBUS BO3AeHCTBUA X034ii- | HE 3aUTEHO ﬂonyc};aeT cyu’le
CTBEHHOM JIESITEILHOCTH Ha OKPY>KAIOIIYIO CPELLY;
A Py HIYIO CPEny CTBEHHBIE  OLIMOKH
— 000CHOBBIBATh BBIOOpP TEXHUYECKUX CPEJICTB 3allIUTHl OKPY-
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JKaroIIeH cpenbl ¢ yu€ToM Crelu(pUKA MPOU3BOACTBA HA MPe-
NPUSTUSAX PA3IUYHBIX OTPACIICH MPOMBILUICHHOCTH;

— pa3pabaTbIBaTh PEKOMEHJAIMH 0 OXpaHe OKpYy)Karomen
Cpensl;

Baagernb

OK-7:

— HaBBIKAMH CaMOCTOSTEIIEHOTO TIPHOOPETCHISI 3HAHUH;

I1K-6:

—HaBBIKAMH aHaJNW3a M OICHKH HM3MCHCHHUH COCTOSHHS KOMIIO-
HEHTOB OKpY’XKalllled cpeibl B pe3yjibTaTe aHTPOINOTEHHOI'O
BO3JICHCTBHS.

MpH OTBETE, JEMOH-
CTpUpYeT OTCYT-
CTBUE 3HAHWS 3HAYH-
TEJIbHOM YacTu Mpo-
rPaMMHOTO MaTepu-
ana.
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[IporpamMma cocTaBieHa B COOTBETCTBHM C (helepaibHBIM TOCYAapCTBEHHBIM 00pa3oBa-
TEJIbHBIM CTaHIApTOM BBICIIEro 0Opa3oBaHus MO HampasieHHuto noarotoBku 05.03.06 Dxkonorus u
npupoaonoas3oBanue oT 11 aBrycra 2016 r. No 998

st Haoopa 2016 roaa: v yueonsm mwianom ®I'BOY BO «bpl'Y» st ouno#t opmbl 00ydeHus OT
06 oxTs10pst 2016 r. Ne 684.

IIporpammy cocraBui:

Urnarenko O.B., nouent kad. O9bXuX, k.x.H.

Pabouast mporpamMma paccMOTpeHa U yTBEpKIeHa Ha 3aceqanuu kadeapbl DbXKuX

OT «__ » 2018 r., mporokon No

3aBenyronmii kageapoit DbXKuX M.P. Epodeepa
COI''TACOBAHO:

3aBenyroniuii Boimyckaromieit kageapoit 9bXKuX M.P. Epodeera
Hupexrop OubmmoTexn T.®. CotHuk

Pabouas nporpamma ogo6pena metoaudeckoii komuccueit EH dakynbrera

OT «__ » 2018 r., mpoTokos Ne

[Ipencenarens MeToMUECKO KOMUCCHHU (haKyIbTeTa M.A. Bapnansn
COI''TACOBAHO:

HavanpHuk

y4eOHO-METOIUUECKOT0 YIPaBICHUs I'.II. Hexxesen

Perucrpanmonnsrii Ne
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