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1. IEJIX U1 3AJIAYU OCBOEHUS JUCHUITJIMHBI

Leablo mpenogaBaHus JUCHUIIMHBI SBISETCS MMOJIYyYEHNUE CTYACHTAMU MPEACTaBICHUI
O BIUSHUU JKOJIOTHYECKHX (PAKTOPOB CPEABI HA )KU3HEACATEIHLHOCTh BCETO KUBOTO HA TUIAHETE
1 00 ajanTanusax OpraHu3MOB K HUM; O pecypcax >KUBBIX CYIIECTB; O MPOIECCax MPOTEKAIOIINUX
B TIOMYJIAIHMSX, OUOIIEHO3aX, SKOCUCTEMAaX B 3aBUCHMOCTH OT YCIIOBHH HX CYIICCTBOBAHUS, O
MEXaHU3MaxX ONTHMM3alMU CYHIECTBOBAHMS YEJIOBEKAa U OKPYKAKOIIEH Cpelbl Ha CUCTEMHOMN
ocHOBe. B KoOHTekcTe TI00aNbHBIX NpOOJEeM YeIoBEYeCTBAa IENBIO SIBISETCS HE TOJIBKO
COXpaHEHHEe, HO M COBEPUICHCTBOBAHUE CpeAbl OOMTAHMS YeOBEKa M JPYTUX Pa3HOOOPa3HBIX
OpPTaHU3MOB KaK HEOTHEMJIEMBIX AJIEMEHTOB IPUPOIbI (Orochepsl).

ConeprkaHue Kypca IpeAnojaaraeT peneHue ceyIoumx 3a1ay:

. U3Y4YEeHHUE BIHUSHUS DSKOJOTHYECKMX (DaKTOPOB HA COCTOSIHHE MOMYJISIHMA,
OHOILICHO30B, DKOCUCTEM;

J PacCMOTPEHHE OHTOTCHE3a PAa3IMYHBIX OPraHU3MOB B 3aBHCHMOCTH OT YCIIOBUH
Cpelbl;

. M3Yy4YEeHHE OCHOBHBIX CpeJl *KHU3HU (BOAHAS, Ha36MHO-BO3IyIIHAs, TOYBEHHAS U
OMOTHYECKas) CYIIECTBOBAHUS )KUBBIX OPTaHU3MOB;

. pacCMOTpPEHHE TPHPOJHBIX (HA3eMHBIC, NIPECHOBOJHBIC U MOPCKHE) |
AHTPOIIOTEHHBIX PKOCUCTEM (OMOMOB) Ha JIaH 1A THOH OCHOBE.

. UCCJICIOBAHMSI OTHOIICHUN MEXy 4YeJIOBEUEeCKUM OOIIECTBOM M OKpY)KaroIlen
reorpauuecKu-mpoCTPaHCTBEHHOM, COIMALHON U KYJIbTYPHOM Cpeoii;

. U3YYEHUS NPAMOTrO U MOOOYHOTO BIMSIHHS MPOMBIIUIEHHOTO MPOU3BOJCTBA HA
COCTaB M CBOMCTBA OKPYIKAIOMICH CPeJIbl, PABHOBECHS MPUPOTHBIX 3KOCHUCTEM;

o u3ydeHue ympabieHuss W 3(P(EKTUBHBIX CIOCOOOB MPHUPOAOIOIH30BAHMUS,

KOTOphle OBl HE TOJNIBKO TPEJOTBpAIIai IOCIEACTBUS HETaTUBHOTO AaHTPOIOTE€HHOTO
BO3JICUCTBUSI HA OKPYXKAIOIIYIO CPeay, HO M TO3BOJISIIM CYIIECTBEHHO YIYYIIUTh YCIOBHS
pPa3BUTHS YEJIOBEUECTBA U BCETO KUBOTO HA 3eMIIE.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII

HucuumumHa «OO0mas sxonorus» cornmacHo @I'OC u ydeOHOMY IUIaHY OTHOCHUTCA K
npodeccrHoHaIbHOMY LUKy IucuuiuinH, 6a3oBoi yactu (b1.0.28). Jlannas nucumiuiiHa 3a-
KJIa/IbIBa€T OCHOBHBIE MPECTABICHUS O CBSI3U Oyaylied mpodeccuu ¢ BOIPOCAMU 3KOJIOTHYE-
CKOM 0€30IaCHOCTU U OXPaHbI OKPY’KAIOIIEH Cpellbl U He ONMUPACTCS Ha MPEIIIECTBYIOIUE AU C-
muruHbBL. OHa YuTaeTcs BO 2-OM ceMecTpe 1-0ro Kypca U OCHOBBIBA€TCS HAa BXOJHBIX 3HAHUSAX
CTYZEHTA, IIOJY4YEHHBIX B CpeiHel 0011e00pa30BaTeNbHON MIKOJIE WM B YUPEXKICHUH CPEIHEr0o
npo¢ecCHOHATBLHOr0 00pa30BaHMUS.

JlaHHast AMCUMILINHA SBIISIETCS MPEILIECTBYIOMEH ISl Oy yIero u3y4eHus Ciaeayronux
CHEUAJIbHBIX JUCLMIIINH U MPAKTUK:

®  TE€ODKOJIOTHS,

L4 3KOJIOTU YCJIIOBEKA,
L4 OCHOBBI IPHUPOIOIIOJIL30BAHUS,
L4 MOATOTOBKA K IMPOUCAYPC 3allIMTHI U 3alllATa BLIHYCKHOﬁ KBaHH(I)HKaHHOHHOﬁ pa6OTBI.

21.]'[5[ HU3YUCHUA AOUCHUILIMHBI CTYACHTBI AJOJIKHBI O6J'IaJIaTI) CICAYIOIUMHA 3HAHUSIMU,
YMCHUSIMU U HaBbIKAMU.
3HATh:
® 0 pa3BUTHU OpraHuW3Ma KakK »HBOW IETOCTHOHM CHCTEMBI, CBOMCTBAX MPHUCYIIMX KUBOU
MaTepuu;
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® 0 JICTICHWM OPTaHW3MOB II0 HWCTOYHUKAM I[HUTaHUS, TUMAM TPOPUYECKUX CBS3EH, IO
OTHOIIICHUIO K KHCIIOPOTHOM cpejie OOUTaHus,
e 0 cpeJie OOUTaHMS M KOJIOTHUECKHUX (PaKTopax;
e 00 ajanTanuu OPraHUu3MOB;
e 00 OCHOBHBIX XapaKTEPUCTHUKAX MOMYJISAIUNA, OMOIIEHO30B M SKOCHCTEM INMPUMEHHUTEIBHO K
YCJIOBHSIM CYILIECTBOBAHUS;
® 0 COLIMAJIBHO - KOJIOTMYECKOM MOHUTOPUHIE;
e 00 2P (PEeKTUBHOCTH MPUPOAOOXPAHHBIX MEPOIPHUATHHA, SKOJOTH3AIMH MTPOMBIIIIICHHOTO
MIPOU3BOICTBA;
e 00 KO0JIOTH3aIIMK OOIIECTBEHHOTO CO3HAHUS ITyTEM Pa3BUTHUS SKOJOTHUUECKOTO 00pa3oBaHus,
BOCITUTAHUSA U KYJIbTYPHI;
® 0 MEXYHAPOIHOM IKOJIOTHYECKOM COTPYIAHHUECTBE M IKOJIOTHYECKOM JIBHYKCHHUH.
yMeThb:
® TIPaBWIBHO OIEHMBATH TEKYIEEC COCTOSIHUE U TMEPCHEKTHUBBI Pa3BUTHS KOHKPETHOM
9KOJIOTHYECKOM CHTYaIlMH PETUOHAILHOTO MacITada;
e pacrno3HaBaTh NPU3HAKU YCHUJIMBAIOLIETOCS COMPOTHUBIICHUS OKPYXAIOIIeH MpUpo.-
HOM Cpeibl;
® OIICHUBATh AHTPOIIOTCHHBIC BO3JICUCTBUS U UX MOCIEACTBUS ISl pa3BUTHS PETHOHA.
BJIA/I€Th:
® [IOMCKOM HYXHOU MH(pOpMaIUU;
® HaBBIKAMU PETUCTPALIUU, OOPAOOTKHU U OLEHKU PE3yIbTaTOB UCCIIEIOBAHUM.

3. IEPEYEHb INTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 11O AUCHUIIJIMHE
MOAVYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMMU
OCBOEHMA OIIOIT

[Ipouiecc u3yueHUs: MUCIUIUIMHBI HAMPaBieH Ha GOPMHUPOBAHUE CIEAYIOUINX KOMIETEH-
UAH:

KOI[ M HAMMCHOBAaHHE Hepeqeﬂb MJIAaHUPYEMBIX PE3yJIbTAaTOB Oﬁy‘le}llflﬂ Mo TUCIHHUIIJIMHE

pea.lmsyeMoi/i KOMIICTCH- (MO}]y.TllO), COOTHECECHHBIX ¢ THAUKATOPAMH TOCTHKCHUA KOMIIETCH-

10704 107071

OIIK-4
Crioco6eH oCyIecTBIsATh
MpoheCCHOHANBHYIO JIes-
TEJIbHOCTh B COOTBETCTBUHU
C HOPMAaTUBHBIMU IIPABO-
BBIMH aKTaMH B chepe KO-

3HaTh: O JNUMUTHPYIOMMX (AKTOPax KM3HU OpPraHu3MoB; O (hakropax
aJanTalndyd OpraHu3MOB K YCIOBHSIM CPEIbl; O cpelax >KU3HH; O CTPYK-
TYPHBIX XapaKTEPUCTHKAX MOMYJIALUHA, ONOLIEHO30B 1 SKOCHUCTEM.

YMeTh: OIEHNMBATH CTAOMIBHOCTH BHJA MO CTATUYECKUM WM JHHAMHUYE-
CKUM IOKa3aTeisiM; rpaduuecku oToOpasuTh 3KOJOTHYECKYI0 HHIIY Op-

JIOTUH, TIPUPOIOTIOIH30BA-
HUS ¥ OXPaHbl IPUPO/IBI,
HOpMaMu TpodeccroHab-
HOM 3THUKH

TaHU3Ma;, TIOCTPOUTH JKOJOTHUYECKYI0 THPAMHIY YHCENI, OWOMAacChl |
SHEPIruu OT/EJIbHBIX OPTaHU3MOB.

Bnagers: MeToiaMu moucka HHQOPMAIIUHW; OTBITOM 0000IICHHUS IOy~
YEHHBIX 3HAHHH.

4. OBIIASA TPYAOEMKOCTDb JUCHUIIJIMHBI
4.1. O0beM DUCHUILIMHBI B 3a4eTHBIX equHunax (Bcero) —2 3ET.
4.2. O0beM THCHUILIUHBI N0 BUAAM y4eOHOI padoThI (B 4acax):

Bunx yueOnoit paboThl

KonnyectBo yacoB (popma oOyueHus - O4Has)

B 1.4. mo cemectpam

Bcero no miany >
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KonrtakTHas padota 00y- 48 48
YAIOIIUXCS C MPeroiaBaTe-
JeM

AyIUTOpPHBIE 3aHITHSL:

Jlexnun 16 16

IIpakTHueckue u ceMuHap- HE IIPEyCMOTPEHBI HE IIPENYCMOTPEHBI
CKHE 3aHATHUS

JlaGopaTopHbie pabOThI 32
(J1abopaTopHBIN MPAKTH- 32

KyM)

CamocTtosTenpHas pabora 24 24

YCTHBIN OmpoC, TECTUPOBAHHE YCTHBIN Onpoc, TECTHPO-

BaHHC

Texkyuuit KOHTPOJIb (KOJIU-
YECTBO U BUJ: KOHTPOJIb-
Hasi paboTa, KOJJIOKBUYM,

pedepar)

KypcoBas pabora HE IpeyCMOTpeHa HE MPEeyCMOTpPEHa

Bunbl npomexxyTouHoro 3auer 3auer
KOHTpPOJIS (9K3aMEH, 3a4eT)
Bcero gacos o nucnuir- 12 72

JIMHC

*Koauuecmeo 4acos, pabomvl ¢ 00y4AIOUWUMUCS O/ NPOBEOEHUs 3aHAMUL 8 OUCIAHYUOHHOM (opmame ¢
npUMeHeHuem 3NeKMPOHHO20 00y UeHUs

B cayuae  neobOxooumocmu  ucnonvszoeamus 6  Y4eOHOM — Hpoyecce  YACMUY-
HO/UCKTIIOYUMENbHO OUCMAHYUOHHBIX 00paA308amenbHblX MeXHON02Ull 8 mabnuye uepe3 cleul
yKazvieaemcs Koaudecmeo uacos pabomwi IIIC ¢ obyuarowumucs ona npoeedeHus 3aHAMUL 8
OUCMAHYUOHHOM (hopmame ¢ RPUMEHEHUeM JJIeKMPOHHO20 00YUEHUS.

4.3. Conepxanne IMCHMILIMHBI. Pacnipenenenne 4acoB o remam U BHAAM y4eOHOI
padoThI:

®opma 00yueHus _ouHasl_

Buabl yueOHbIX 3aHATHH
AyAUTOpPHBIE 3aHATHS B T.4.
NpaKTH- 3ansatus | Camo-
Ha3Banmue u pas- J1a00-
Bcero YyecKue B MHTe- CTOSI-
JeJIOB U TeM partop-
JIeKIMHU 3aHSATHSA, b1 pak- TeJbHasA
ceMHMHa- THBHOH | padora
padoThI
pbI ¢opme
Paznen 1. O6mas 3xoJ10rusi
1. Beenenue B
9KOJIOTHIO.
Opraamu3m Kak 9 2 - 4 - 3
JKUBas 1IEJTIOCTHAS
crucTema
2. AyTAKOJIOTHSL.
BzaumoneiicTrue
. 9 2 - 4 - 3
opraHusma u
cpenbl

®opma A
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Ha3Banue u pas-
JeJI0B M TeM

Bcero

Buabl yueOHbIX 3aHATHH

AYyIUTOpHBbIE 3aHATHUS

JEeKINHI

NpaKkTH-
YyecKHue
3aHSATHSA,
ceMHHa-

pbl

J1a00-
parop-
HbIe
padoThI

B T.4.
3aHATHA
B MHTe-
pax-
THUBHOM
dopme

Camo-
CTOf-
TeJIbHas
pa6ora

3. AyTtaKoinorusi.
Cpensl SKU3HU.
Bonnas u Hazewm-
HO-BO3TyIITHAS

4. Aytakosnorus.
Cpensi SKU3HU.
IlouBa w KUBBIC
OpraHu3MBbI,  Kak
cpena oouTaHus

5. Jlemakomorusi.
[Honynsauuu u
cpena.

6. CUHAKOJIOTHA.
DKOJIOTHYECKHE
CHUCTEMBI M cpefia

7. buocdepa, kak
rio0anpHas dKo-
cucreMa

Pa3gen 2. YacTHas dKOJI0OrUsd

8. Dxonoruveckas
3alllMTa U OXpaHa
OKpYyKaroleun
IIPUPOJHOM CpELBI.
HopmupoBanue
Ka4ecTBa
OKpYyKaroleun
cpenbl

BCEI'O

72

16

32

24

5. COAEP) KAHUE JUCHUIIJIMHbI (MOAYJIS)
6.

Paznea 1. O6masn 3xoJ10rus

Tema 1. BBenenue B 3k010ru0. Opranusm Kak KuBasi 1eJIOCTHAsA CHCTEMA

YpoBHH  Ouosnoruueckod  opranuzanuu. OnpeneneHHe OCHOBHBIX — TEPMHUHOB
JTUCIUIUIMHBL: OpraHu3M, MOMYJSIIHs, OUOLIEHO3, IKOCHCTEMa, OMOTreoleH03, OUOTOI, SKOTHIIL,
Ouora, apeain, TeppUTOpHaIbHOE MoBeaeHUe. Vctopus skonorun kak Hayku. Llenp u 3amaunm
Hayku. Pa3ziensl 3K0JI0THH U CBSI3U C IPYTrUMU HayKaMd. MeTo bl SKOJIOTUH.

PasButne opraHmsma Kak JKMBOW I€JOCTHOM cucTeMbl. COBOKYIHOCTH CBOMCTB,
OTIIMYAIOIINX JKUBYIO MAaTEpUIO OT HEXHBOW: KIETOYHAs OpraHuzanus, meTabonusm (oOMeH
BEIIIECTB), ABMKEHUE (HE Y BCEX), Pa3Ipa)kMMOCTh, POCT, Pa3BUTHE, pa3MHOKECHHE (ICIICHHUE) U
ajlanTarusi.
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Tema 2. Ayrmakogiorusi. B3auMoaeiictBue oprannsmMa u cpe/bl

[TonsTHe 0 cpene oOUTaHUS U FKOIOTHUECKUX (hakTopax. Admorndeckue (pu3ndecKue,
XUMUYECKHE, snadUUEcKue), OMoTHYECKHUE (BHYTpUBHIOBBIC u MEXBHUIOBBIE
B3aMMOOTHOIICHHS ), AaHTPOIIOTEHHBIE SKOJIOTUYECKHE (PAaKTOPHI.

OcHoBHbIE MpeicTaBlIeHUs: 00 aanTaluyu OPraHu3MOB.

JlumuTHpyromme sKonorndeckue ¢aktopsl. 3akoH MuHUMyMma lO. JIubGuxa. 3akoH
tonepantHocTH B. Hlendopna. [Tonstre npenenos u auana3oHa TOJIEPAHTHOCTH OPraHU3MOB IO
OTHOILIEHHUIO K JKosorndyeckuM ¢akropam. CreHo (y3kuid)- U 3BpU (IIUPOKUI) OMOHTHBIE
OpTaHU3MBI.

BnusHue temnepatyp Ha opranu3Mbl. [I0MKUIOTEPMHBIE U TOMOMOTEPMHBIE JKUBOTHBIE.
Mopdonoruueckue U (PU3MOIOTUYECKUE aJalTallii OPraHW3MOB K HHU3KUM U BBICOKUM
teMrieparypam. [Ipasuno beprmana. IIpasmiio Amiena.

CBer u ero poJib B )KU3HU OPraHU3MOB. DHEPreTHUECKOE U CUTHAIIBHOE 3HAYEHHE CBETA.
Apanranysi pacTeHHH U )KUBOTHBIX K CBETY. | pYIIIBI paCTEeHUH M )KUBOTHBIX 1O OTHOIICHHIO K
CBETY.

DKOJIOTUYECKOe 3HAYEHHE BOJBl B HKH3HH OPraHU3MOB. OKOJIOTUYECKHE TPYIIIBI
pPacCTUTEIbHBIX U KUBOTHBIX OPraHU3MOB IO OTHOIIECHUIO K BIIaXHOCTU cpenbl. CoBMECTHOE
neiictBue GpakTopoB.

Tema 3. Ayrakonorusi. Cpenbl :xxu3nu. Boagnasi 1 Ha3eMHO-BO31ylIHAasI

OcHoBHbIE CpeJibl KU3HU, OCBOCHHBIE 36MHOW OMOTOI - BOJHAs, HA3eMHO-BO3/yIIHAs,
MOYBEHHAS U CAMU KUBbIC OPTAaHU3MBI.

OcobeHHoCcTH BOAHOM cpeabl oOuTaHus. ['pymnmbl BOJHBIX OpraHu3MoB. OCOOEHHOCTH
pacTeHM U KUBOTHBIX, OOUTAIOIINX B BOJHOM cpeie.

dusznueckue U XuUMHUYeckue (akTopel Bo3AyIIHOW cpeabl. IIpucnocobiieHue
OpPraHuM3MOB K [JBW)KEHHIO BO3AYIIHBIX Macc, aTMmochepHoMmy aasieHuto. Kucmopon u
YTJIEKHUCIIBIN Ta3 B HA36MHO-BO3YIITHOM, TOYBEHHON U BOJAHOU Cpe/ie OOMTaHUSI.

Tema 4. Ayrakosiorusi. Cpensl sxu3nu. [lousa u ;kMBble OPraHu3Mbl, KaK cpeaa
odouTaHus

Onaduueckue (akTopbl (XUMUYECKHE, (PU3NUeCKHMe W OHOJIOTHYECKHE) B JKU3HU
oprauu3mMoB. CocTaB U CTpyKTypa MouB. ECTECTBEHHOE M MCKYCCTBEHHOE IUIOAOPOAME IOYB.
CtpoeHue TMOYB B BEPTUKAIBHOM pazpe3e. ODkoyiorudeckue (akTopbl TOUYB: (HU3UUECKUE
(BIaXXHOCTh, TEMIIEpPAaTypa, CTPYKTypa W MOPHCTOCTh) M XUMHYECKHE (peakuus Cpeabl U
3aCOJICHHOCTb). AJlanTanusi OpraHu3MoB K 31aduyeckuM gaktopam. ['pymiibl MOUYBEHHBIX Oopra-
HU3MOB.

OpraHu3Msbl - SKOJIOTMYECKUE UHAUKATOPBI CPEJIBI.

Pecypchbl ®KHUBBIX CYIIECTB KakK 3KOJOTHUECKHe (DaKTOphl (MHUIIEBBIE, YHEPTETHUECKUE,
TEeppUTOpHUATIbHbBIE u T.1.). Hezamenunmeie u B3alMO3aMEHsIeMbIe pecypchl
(B3aMMOJIONIOHSIOIME W AaHTAarOHUCTUYECKHE). KOJIOTMYecKoe 3HaueHHe He3aMEHUMBbIX
pecypcoB. IluieBsie pecypchl Kak 3jJeMeHThl Tpoduyeckux menei. OrpaxaeHue MHUIIEBbIX
pecypcoB (MeXaHMYECKHE, XHMHYECKHE, MOP(OJIOrMYecKHe U TOBEAECHYECKHE CHOCOOBI
3amuThl). [IpocTpaHcTBO Kak pecypc.

Tema S. Jlemakouiorus. Ilonmyasinum u cpega

[lonsiTne  momynsiuuu, e€e  KOJWYECTBEHHble  XapakTepucTtuku. Crartuyeckue
(4UCIIEHHOCTb, MJIOTHOCTb, CTPYKTYpPa) M AMHAMUYECKUE MOKA3ATENN MOMYISIIUNA (POKIAEMOCTbD,
CMEPTHOCTb, PUPOCT U YOBLIIb YUCICHHOCTH).
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Bunpl momynsnuii B 3aBUCHMOCTH OT pa3Mepa 3aHMMAaeMOW TEPPUTOPHHU M CTEICHU
B3aMOIPOHUKHOBEHUS COCETHUX MOMYIISIui. [Tomy sius, Kak e IMHUIIa MUKPOIBOJTFOITHH.

[TpomOIKUTETPHOCTh KHU3HH OPraHU3MOB ((U3UOJOTHUYECKAss W MaKCUMaJIbHAas).
Crarudeckue W TUHAMHUYECKHE TaONMUIbl BhDKUBaHUS. KpuBbie BeDKMBaHUA (M0xuTus). [loo-
BO3pACTHAst CTPYKTYpa MOIYJISIUH.

JluHaM#Ka pPOCTa YUCICHHOCTH MOMYJISIIHHA. ODKCIOHCHIMATbHAS M JIOTUCTUYCCKAs
MOJIeNIb pocTa 4YHCICHHOCTH. llukinuueckue (OCHMUISILIMOHHBIE) KOJeOaHHWsT YHUCICHHOCTH
OpPTaHW3MOB.

DKOJIOTHYECKHUE CTPATeruy BelkUBaHus (r-ot6op u K-otdop).

@DakTOpel  PEryIUPYIONINE IUIOTHOCTh TOMYJSALIUN: 3aBUCUMBIC (OMOTHYECKHE),
HE3aBUCHMBIC (a0MOTHYECKHUE), camoperyisnus (QpeHOTHIUYecKas, TCHOTHIINYECKas U
UKJINYECcKast).

[TpocTpaHcTBEHHAs U ATOJIOTHYECKAsI CTPYKTYPHI TOMYJISIUH.

DKoJoruvecKasi HUIIA ¥ €€ BUIObL: (QyHIAMEHTAIbHAsS ©  pEaTM30BAHHAS.
Huddepenumanus aum. [TpuHIMN KOHKYPEHTHOTO HCKItoueHus ['ayse.

Tema 6. JkoJIorn4ecKkne CUCTEMbI U cpea

buoneno3 u ero crpykTypa: BHIOBas M MpPOCTpaHCTBeHHas. [loHsTHE BHIOBOTO
pa3HooOpasus (ogHooOpa3Has U pasHoOOpa3Has TPYNIHUPOBKA), OOUIUS BUIA (JOMUHAHTHBIE U
BTOPOCTETICHHBIE  BUIBI), KOHCOpuuid. IIpocTpaHCTBEHHAass CTPYKTypa: BEpPTHKaJIbHOE
(IpyCHOCTB) M TOPU3OHTANBbHOE (MO3aMYHOCTb M CHUHY3UH) paclpeielieHue OpPraHu3MOB B
OuoreHo3e.

Konnenmus skocucreM U ee KOMIOHEHTHI. [ToHsATHE MUKPO-, M€30-, MaKpOIKOCHCTEMA
u sKocdepa.

Tunbsl B3auMMOOTHOIIEHUH OpraHu3MoB B 3KocucTeme. HelTpanusm, cuMOHO3, aHTH-
6103.

I'omeocTa3 sKOCHCTEM TIO CPENCTBaM TOJOKHUTEIBHBIX M OTPUIATEIBHBIX OOpaTHBIX
cBsizeil. MosoJiple U 3perble (KIMMaKCHbIE) IKOCUCTEMBI.

Oueprust sKocucteM. [lacTOHMITHBIE [IeNU BBICNAHUS W JETPUTHBIE LEMH Pa3JIOKEHHUS.
Tpoduueckuil ypoBeHb OpraHM3MOB B NHIIEBBIX wLemsax. [IpaBuino 10% numeBsIx Lenei.
[TpuHIMT OMOJIOTHYECKOTO HAKOTIIICHHSI.

buonoruyeckass NMpoJyKTHBHOCTh 3KOCHCTEM. YPOBHHM IPOM3BOJCTBA OPraHUYECKOTO
BEIIECTBA: TEPBUYHAS, BTOPUYHAS, TIPOMEXYTOUHAsI W KOHEYHAsl MPOIYKIHUS. DKOJIOTHIECKUE
nUpaMuIbl (drcen, OMoMacchl U SHEPTUN).

JlnHaMuKa 5SKOCHUCTEM: IMKIMYHOCTh (CYTOYHBIE, CE30HHbIE W MHOTOJICTHHE),
HKOJIOTHUECKUE CyKIecCUU (MEPBUYHBIC, BTOPUUHBIE U CYKIIECCHOHHAS CE€pHsi) U KIMMAaKCHbIE
TIPOIIECCHI.

Knaccudukanus npupoaHbIx skocucTeM Ha JaHamadtHoil ocHoBe mo 0. Onymy.
HazemHble OMOMBI: apKTHYecKas M ajbIUiicKas TYHIpbI, OopeanbHble XBOWHBIE Jieca (Taiira),
JHMCTONATHbIE JIeca YMEPEHHOW 30HBI (IIMPOKOJIMCTBEHHBIE Jieca), CTENHU yYMEPEHHOW 30HBHI,
TPONIMYECKHE CTENM W CaBaHHBI, damappaib, TpPaBSHUCTBIE M KYCTaPHHUKOBBIC ITYCTHIHH,
MOJIyBEYHO3ENIEHBIE CE30HHBIE (JMCTOMAHbIE) TPOMUYECKUE Jieca, BEYHO3ETIEHbIE TPOITUUECKUe
o eBbie Jeca. [IpecHOBOIHBIE OMOMBI: JIETHUUECKHE IKOCUCTEMBI (CTIOKOWHBIEC), JIOTUYECKUE
HKOCHUCTEMbI (OMBIBaOIIUE), 3a00JI0UEHHBIE MPECHOBOAHBIE Yy4acTKU (OOJOTHUCTBIE Jeca Hu
6omora). Mopckrue OMOMBI: OTKPBITBIN OKeaH (menarudeckas o01acTh), MPUOpPENKHBIE BOIbI
(06macTh KOHTUHEHTAJIBHOTO 1IeNb(a), paifoHbI alBETUHTa, CTYapUH, TUMAHBI.

Tema 7. Yuenne o 6mochepe

Hctopus npencrasnennii o 6nocdepe. Coctas u rpaHuib Onochepsl.
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VYuenue B.W. Bepnaackoro o 6uocdepe. Buasl Bemectsa 6mocheps nmo B.M. Bepnan-
cKoMy (3kuBO€, OMOTeHHOE, OMOKOCHOE, KOCHOE, pacCesHHbIE aTOMBI, PaIMOAKTUBHOE M BEIECT-
BO KOCMHYECKOTO MTPOUCXOKICHHU).

Poinb 1 pyHKIIMH KUBOTO BEILIECTBA.

Bonbmioii (reonorundeckuii) U Mayblid (OMOT€OXMMUYECKUN) KPYTOBOPOTHI BEIIECTB (BO-
JIbl, YIIIEPOJia, KHCIOpO/ia, a30Ta).

Pa3nen 2. YUacTHas 3K0JI0rus

Tema 8. Jkojsiornyeckasi 3a1IMTA M OXPaHA OKPYKAIOIIEH NMPUPOIHOH cpeabl.
HopmupoBaHune kayecTBa OKpY:KaloleH cpeabl

Mepbl MO 3alUTe U CHUKEHHUIO aHTPOIIOT'€HHOTO BO3/IeHCTBUS Ha 6uochepy u ee
coctaBHble komnoHeHTsI. [Tonstue o IIAK, ITAY, [TB, ITJC, ITIJIH. Ouuctka Bobl, BO3ayXa,
MOYB (PEKYIbTUBALIMS 3€MEJIh), TIOCTOSTHHBIN KOHTPOJIb 32 0M00E€30MacHOCThI0 OPraHU3MOB U
YyeJioBeKa.

DKoJIOTH3alks TMPOU3BOJICTBA (BHEAPEHHUE MAJIOOTXOIHBIX U PECypcocOeperarommx
TEXHOJIOTHI; BBEJICHHE OOOPOTHOTO BOJOCHAOKEHHWS, 3aMKHYTOTO IMKJA BOJOIOJb30BAHUS;
MIPUMEHEHHUE IKOJIOTUYECKU YUCTHIX MATEPHAJIOB U CHIPHSI).

7. TEMbI IPAKTUYECKHX U CEMUHAPCKHUX 3AHATHIA
Jannsliit Bug paboTsl He pexycMoTper YII.
8. JABOPATOPHBIE PABOTHBI, IPAKTUKYMBbI

JlabopaTopnasi padora Nel Onpenenenue npeaeibHO JOYCTHMBIX BHIOPOCOB BPEIHBIX
BelllecTB B aTMocdepy

Lesab pabdoThl: U3YyYUTh METOJUKY pacdeTra MpeJesIbHO JOMYCTUMBIX BBIOPOCOB 3arpsi3HsIO-

[IMX BEHIECTB B aTMOC(epy OT CTAllMOHAPHBIX HCTOYHUKOB.
Teopernyeckue CBeIeHHS:

B Hacrosiiiee Bpemsi B MOJABIISIIOIIEM OOJIBIIMHCTBE CIy4aeB HEBO3MOXKHO OIPAaHUYHUTH CO-
JiepKaHue BPEIHBIX MpUMeceil u3 ucrouHuka Beiopoca 1o yposHs [1/IK. Tem He meHee, nomyc-
TUMbIE YPOBHHM 3arpsA3HEHMSI B JKUJIBIX palioHAX JOJKHBI COONIIOIaThCsSl HE3aBUCUMO OT PacCTOsI-
HUSL MEXAy 3TUMH pailoHaMM M HCTOYHMKAMU BBIOPOCOB BpEIHBIX BELIECTB B aTrMmocdepy.
VYrpaBiarh npoleccaMu pacCcenBaHus 3arpsi3HEHUHN YeTTOBEK HE MOKET, ITOCKOJIbKY OHU BCELENIO
3aBHUCAT OT METEOPOJIOTHUECKUX U KIMMaTHUecKuX ycioBuil. CregoBaTenbHO, HEOOX0AUMO OT-
pPaHUYMBATh U PErIaMEHTHUPOBATh KOJIMYECTBO BhIOpAchIBAEMbIX BEHIECTB TaKUM 00pa3zoMm, 4YTo-
ObI ¢ yu€TOM paccerBaHusl COOJIIOJAIMCH HOPMATUBBI Ka4eCTBA BO3/1yXa.

Pacuyer BeimonHsieTcs cornacHo «MeToAMKHU pacueTa KOHLIEHTpalUuid B aTMOC(EpHOM BO3TY-
X€ BPE/IHBIX BEILECTB, CoAepkKamuxcs B BeiOpocax npeanpustuit, OHI-86».

PernamentupoBaHnue BEIOPOCOB BPEIHBIX BEUIECTB B aTMOC(EpPy OCYIIECTBIISIETCS Ha OCHOBE
YCTAHOBJICHHSI MpeAeIbHO A0NycTUMbIX BbIOpocoB (I1/IB), ans yero mpenBapurtenbHO orpene-
JSIOT MAaKCUMaJIbHO BO3MOXKHYIO MPU3EMHYIO KOHIEHTPALIMIO BPEIHBIX BEIIECTB U ONACHOE pac-
CTOSIHME OT UCTOYHUKA, TJI€ 3Ta KOHIEHTPALUsl BO3HUKAET.

[T/IB BpenHbIX BemiecTB B aTMOc(epy yCTaHABIMBACTCS Ul Ka)KJOTO MCTOYHUKA 3arps3He-
HUS aTMOc(epbl TaKUM 00pa3oM, YTO BBIOPOCH! BPEIHBIX BEIIECTB OT JAHHOTO MCTOYHHUKA U OT
COBOKYITHOCTH MCTOYHHKOB HACEJIEHHOIO MYHKTA C Y4ETOM MEPCIEKTHBBI Pa3BUTHS MPOMBIIII-
JICHHBIX MPEINpPUATHI U pacceuBaHMs BPEIHBIX BEIIECTB B aTMOC(epe HE CO3al0T MPU3EMHYIO
KOHIICHTPAIIMIO, TIPEBBIMIAINIYI0 TpeAebHO-T1onmycTuMyto KoHneHtpanuto (I1J1K) ans BeiOpa-
CBIBAEMOI'0 BPEIHOT'O BEIIECTBA.

ITpu ycranosnennu I1JIB yunteiBatoT (poHOBbIE KOHLIEHTpauuu Cgy. POHOBaAsT KOHIEHTPALHS
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BPEIHOTO BEIIeCTBAa B aTMOc(epe - KOHIIEHTpAIlHsl 3TOro BellecTBa 06e3 yuéra BKJIajga JaHHOTO
UCTOYHHUKA 3arPsS3HEHUS.
Pacuyer npenenbHO J0MycTUMOro BbiOpoca BeaeTcs no ¢hopMmylie:
A
nBi = JAKMPIZCOUXET 2 (G AT e () (1)
AXFXMENKN
rae [IKyp; - MakcuMasbHas pa3oBasi KOHLIEHTpalus 3arpsI3HSIOIIETO BEIIECTBA, MI‘/M3;
Co - poHoBast KOHIIEHTpAIKS (KOHIICHTPAIMS 3arpsI3HSIONICTO BEIIeCTBa B aTMochepe), mr/m?;
H - BbIcOTa IBIMOBO# TPYOBI HaJl yPOBHEM 3EMITH, M;
A - xoaddurmenT crparudukanuu (onpenenseTcs B 3aBUCUMOCTH OT reorpaduuecKkoro
PAacIONOKEHHs ICTOYHHKA 3arPs3HEHUS);
F - 6e3pasmepHblil k03D PHUIMEHT, yYUTHIBAIOIIUN OCEJaHUE BPEIHBIX BEIIECTB B aTMOC(EPHOM
BO3/IyXE€;
m, n - 6e3pazMepHbie KOG GULIUEHTHI, YYUTHIBAIOIINE YCIOBHSI BBIX0/Ia Ta30BO3IYLITHON CMECH
U3 YCTbsl UCTOUYHUKA BBIOpPOCA;
1 - 6e3pa3MepHbIi KOIPPUIIUEHT, YUUTHIBAIOIINMA pelibed MECTHOCTH.
V - 00BeM Ta30BO3IYINHOM CMECH Ha BEIXOJIE W3 TPYOBI (haKela u APYTHX HCTOYHHKOB, M /C;
AT - pa3HOCTB TEMIEPATYyp Ia30BO3AYIIHON cMecH, °C;
Xon pa6oTsi:

Jns 3aganHoro BapuanTa (Tabmn.l) paccuuTaTh BEIUYHHY MPEAETHHO AOMYCTUMOTO BBIOpOCa
[1/1B 3arpsi3Hstoiiero BemecTBa U BEIMUUHY (PaKTHYECKOTO BHIOpOCa 332 YKa3aHHBIN MEPUOI.
JanHo: T. YIbIHOBCK
MOII[HOCTh UCTOYHHKA M=1,2 1/c
BbIcOTa UcToyHUKa H =20 m
Temneparypa Bbiopoca t. = 60° C
BbIOpacsiBaeMoe BerectBo FeO
11K = 0,04 mr/™m®
¢dononast konnentpauus Cep = 0,001 mr/m®
A=160; F=1; n=1; m=0,98; n=1,49; TemnepaTypa okpyxaromieii cpensi tg = 25° C

1. Onpenenum Bennunny AT A ucToyHMKa BeIOpoca:

AT =t; -tg, °c
AT =60-25=35°C

2. BenuuuHy npenenbHO AONYCTHUMBIX BbIOpocoB FEO B aTMocdepy paccuutaeM 1o Gpopmy-

ne (1):

= (2?2
HZIBFC()=(O’04 A 2,.83-35=0,308 r/c.

160 x1 x0,98 x1,49x1

3. CpasHuMm nomyderHoe 3HadeHue [1/IB co 3HaueHreM MOIIHOCTH UCTOYHHKA BBIOpOCa:
B =0,308 r/c <M = 1,2 r/c, T.e. [1[IB <M
4, Omnpenenum 3HaueHHE pakTuueckoro Beiopoca FeO 3a Beck nmepnoa paboThl HCTOYHHUKA
3arpsi3HEHUs

M®ce0= TT/IBreo X 2

3600x24x365
1000x1000
IMJIBreoX 2 X 31,536 = 0,308 X 2 X 31,536 = 19,426 1/r

[Tockonbky, 3Hauenue I1/IB u3 ¢popmynsl (1) umMeno pasMepHOCTb T/c, TO JUIS ONpeeeHus

Macchl (aKTHUECKOT0 BRIOpOCa B T/TOJ UCTIOIB30BAJICS MepeBoHON K03 dunnent 31,536
3600x24x365

10001000 KOJIMYECTBO CEKYH[ B 1-M rogy

KOJIMYCCTBO I'paMM B OIIHOI>'I TOHHC

BriBoa: nockoneky I1JIB = 0,308 r/c <M = 1,2 r/c, To He0O0X0a1MMO pazpaboTaTh MEpPOIIPHsI-
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THUA 110 YMEHBIICHHUIO KOHICHTPAIKMHU BPpCIHOI'O BEIICCTBA. J_IJ'I?I 9TOI0 HCO6XO,Z[I/IMO YCOBEPIICH-
CTBOBATb CUCTCMY I'a300YUCTKH HA NPCATIPHUATHUHA.

Bapuaunthl 3agaHui
3amanus 171 BBITTOJIHEHHSI IIPAKTUYECKON paOOThI BRIOMPAIOTCS B COOTBETCTBUU C TIOPSJIKO-
BBIM HOMEPOM CTYJICHTA B JKypHAaJI€ TPYIIIIbI.
Taomuua 1 - cxonasle naHHbIe

Ne [Mecto pacmosnoXeHusI HICTOYHIKA BEIOpoca M, r/c H, M A m n
1. Bazaphsrii Chi3ran 0,8 19 160 0,93 1,48
2. bapartaeBka 10 18 170 0,94 1,44
3. bapbiin 2,3 15 180 0,96 1,49
4. Benerii Koy 9,6 12 160 0,95 1,47
5. Bomnpimme Kimrounmmm 0,72 14 170 0,97 1,46
6. Bermkaiima 11,0 18 180 0,98 1,45
7. JluMuTpOBIrpas 0,002 30 160 0,93 1,48
8. "Kenesnomopoxxnas Maitna 2,8 16 180 0,98 1,45
0. ruaroBka 20,4 13 180 0,96 1,49
10. [Auza 0,35 26 180 0,98 1,45
11. [|AmeeBka 0,0027 16 160 0,95 1,47
12. |Kapcyn 2,4 13 160 0,95 1,47
13. |KysoBatoBo 0,0016 22 160 0,93 1,48
14. [MupHbii 0,08 13 180 0,96 1,49
15. |HukomaeBka 0,106 21 170 0,94 1,44
16. |HoBas Mambikia 0,08 18 180 0,96 1,49
17. |HoBocmacckoe 1,5 15 180 0,96 1,49
18. |HoBoymbsHOBCK 0,7 19 180 0,98 1,45
19. |HoBsrii ropon 2,4 16 170 0,97 1,46
20. |Okrsa0pbckuit 12 26 160 0,93 1,48
21. [[laBnoBka 13,0 13 170 0,97 1,46
22. [[Ipom3zona (HoBerit ropox) 2,4 16 170 0,97 1,46
23. [Pagumeso 0,89 19 180 0,98 1,45
24. |Py3aeBka 10 12 160 0,95 1,47
25. |Cenruneii 41 20 160 0,95 1,47
26. |Crapas Kymatka 0,18 14 160 0,93 1,48
27. |Crapas Maiina 6,5 11 170 0,94 1,44
28. |Cypckoe 0,9 14 170 0,97 1,46
29. |[Tepensra 0,11 15 170 0,97 1,46
30. |[YabsHOBCck (JKene3HoIOpOKHBINA PaioH) 12 26 160 0,93 1,48
31. |YabsiHOBCK (3aBOJDKCKHE paiioH) 0,08 13 180 0,96 1,49
32. [YabsHOBCK (3acBUSHKCKUH paiioH) 0,6 18 170 0,94 1,44
33. |YubsHOBCK (JIeHMHCKMIT palioH) 0,6 12 160 0,95 1,47
34. |HunpHa 0,75 17 170 0,94 1,44
35. [Uepnakmsl 0,43 23 170 0,94 1,44

Tabmuna 2 - Ucxoaasle JaHHBIE

BriOpaceiBaeMoe BENIECTBO [AK Co t2,°C t8,°C
Mr/m® Mr/m>
1 nuokcuz azora 0,085 0,005 102 26
2 OeH3071 1,5 0,02 23 23
3 oxcug Meau 0,002 0,0004 67 25
4 arieToH 0,35 0,01 26 26
5 KKCI0Ta cepHast 0,1 0,006 25 25
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MI/IHI/ICTepCTBOVHayRI/I M BBICHIETO 96pa303a}1m{ PO Dopma
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BriOpaceiBacMOe BELIECTBO IAaK Co t2,°C ts,°C
Mr/m® Mr/m®
6 muxiopITaH 1,0 0,01 72 24
7 ppeon 10 0,6 25 25
8 CEPT STHIIOBEII 5,0 1,6 26 26
O 1IeMeHT 0,1 0,0002 49 26
10 cepoBomopon 0,008 0,001 23 23
11 caxa 0,05 0,002 84 23
12 xanponmakTam 0,06 0,004 28 28
13 amMmuak 0,2 0,01 26 26
14 o30H 0,03 0,01 42 28
15 nadranuu 0,003 0,001 46 24
16 pTyTh 0,0003 0 63 25
17 okenp yriaepona 1,0 0,7 51 25
18 Tomyon 0,6 0,8 24 24
19 xuciora azoTHas 0,4 0,001 79 25
20 OpoMOeH30I 0,03 0 27 27
21 6eH301 15 0,5 26 26
22 CBUHEIL 0,003 0 90 26
23 peHon 0,01 0,006 105 25
24 OKHCH ITUJICHA 0,03 0,001 24 24
25 HUKEb 0,0002 0 76 23
26 rekcaxJjopaH 0,03 0,01 23 23
27 OeH30i1 0,8 0,04 25 25
28 oxcHI Menn 0,002 0 80 23
29 B3BEILIEHHBIE BELLIECTBA 0,05 0,008 26 26
30 ciupT METHIIOBBIH 0,5 0,001 22 22
31 ciupT ATUIOBBIN 5,0 1,6 26 26
32 HEMEHT 0,1 0,0002 49 26
33 cepoBomopon 0,008 0,001 23 23
34 caxa 0,05 0,002 84 23
35 okcua Meau 0,002 0,0004 67 25

KonTpoJibHbBIE BONIPOCHI:

1. TlpuBenuTe npuMepbl HCTOYHUKOB BHIOpOCA 3arpsA3HSIONIMX BEIIECTB B aTMochepy.

2. Kaxoe nelicTBHEe MOTYT OKa3bIBaTh COZAEPIKAIIMECS B BO3/AyX€E 3arpsi3HAIONINE BEIIECTBA
Ha OpraHu3M 4esoBeka?

3. C Kxakoil enplo ycTaHaBIMBAIOTCS HOPMAaTUBBI KAYeCTBA BO3/1yXa U HOPMATHUBbI
JIOTTyCTUMOTO BO3CHCTBUS Ha aTMOC(HEPHBIA BO3TYX?

4. C xakoil Lenblo YCTaHABIMBAIOTCSA CAHUTAPHO-3AIUTHBIC 30HBI IPEIIPUATHIA?

5. Kakue opraHn3aniuoOHHO-TEXHUYECKHE PEIIEHUsI CIOCOOCTBYIOT CHUKEHHIO BBIOPOCOB
3arpsA3HSIOIUX BEIIECTB B aTMochepy?

6. Onpenenure 3Ha4eHue pakTrueckoro BeiOpoca FeO 3a Bech meprox padbOTHI HCTOYHUKA
3arpsi3HEHUs.

JlabopaTopnasi padora Ne2 Onpenesnenue yciaoBuii cOpoca CTOYHBIX BOJ B
BO/JIHbI€ 00BEKTHI

eab padoThbI: 03HAKOMUTHCS C METOJAMKON ONPEIETIECHUS YCIOBUH JJIsl OTBOJIa CTOYHBIX
BOJO Ha HpOMBILHJIeHHOM HpeI[HpI/ISITI/II/I.
TeopeTnyeckue cBeleHUS:
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TpeGoBaHusl K KauecTBY MPUPOAHBIX BOJ 3aBHCAT OT TOTO, Ul KaKMX LIEJed UCIONb3Y-
€Tcs BOJHBIA OOBEKT, T. €. OT BHUJA BOJOIMOJIB30BAHUS - XO3SICTBEHHO-TIUTHEBOE, KYIbTYPHO-
OBITOBOE M PHIOOXO3SMCTBEHHOE.

KagecTBO BO/IBI HOpMHPYETCSI IO IIETIOMY DSy CAHUTAPHO-MUKPOOUOJIOTHUECKUX, Opra-
HOJIENITUYECKUX U XMMHUYECKUX IOKa3aTeseH.

CopepxaHue 3arps3HAIOLIMX BELIECTB B BOJE PETJIAMEHTUPYETCS UX MPEAEIBHO JIOIyC-
tuMbIMu KoHIIeHTparusamu (ITJIK). Ilpu xoHmenTpanuu BemectBa MeHbie win paHo TT/IK,
BOJIa TaK k€ OE3BpEHA I BCErO )KMBOTO, KaK ¥ BOJa B KOTOPOl JaHHOE BEIIECTBO MOTHOCTHIO
OTCYTCTBYET.

XapakTep BO3AEHUCTBHUS 3arpsi3HAIOILEIO BELIECTBA HA OPraHM3M YEJIOBEKAa WM BOAHYIO
9KOCHCTEMY MOXKET OBITh pa3iuyHbIM. [Ipu3Hak BpeaHOro BO3JEHCTBUS, XapaKTEpU3YIOLIUICS
HauMEHbIIEH OPOroBOM KOHIEHTpALUEl, Ha3bIBACTCS TMMUTUPYIOLIUM [IPU3HAKOM BPEIHOCTU
(JIIIB). B cymectByromem nepeune I1/IK 3arpssssromux BeniecTB 00s3aTebHO YKa3bIBAIOTCS
JITIB, a Takke Kjlacc OMACHOCTH BEIECTBA: OT Ype3BbIUAaWHO omacHbIX (1-#1 Kjacc) mo mano-
onacHbIX (4-i kiacc). OHO U TO K€ BEIECTBO MOKET HOPMUPOBaThCs 1o pa3HbiM JIIIB B 3aBu-
CHUMOCTH OT BUJa BOAONOJB30BaHusA. Kpome Toro, ecinu Bojg0eM HUCIONb3YeTCs /111 HECKOJIbKUX
BUJIOB BOJIOTNOJIb30BaHMs, TO B KauecTBe [I/IK BeIOupaercs camas HM3Kas, T. €. camas jKecTKas
IpeJIebHO AOMYCTUMAasl KOHLEHTPAaLKs BEIECTBA.

Xoa padoTsbI:

I.  Ompenenenue ycnmoBuid cOpoca CTOYHBIX BOJ, cOTjiacHO aeicTByromuM «lIpaBumam
OXpaHbl TOBEPXHOCTHBIX BOJ OT 3arps3HEHMs», CAHUTAPHO-TUTHEHHUYECKHE TpeOOBaHUS K
KayeCcTBY BOJIbI OTHOCSITCSI TOJBKO K MECTaM WJIM CTBOPaM BOJOIIOJIb30BaHMs, a HE KO Bcei
aKBaTOPHH BOAHOr0 00BbekTa B BomOTOKax cocTaB M CBOMCTBA BOJIBI JOJKHBI COOTBETCTBOBATH
HOpPMAaTHBaM B KOHTPOJIBHOM cTBOpE (puc. 1).

"l

8 A ;
Creop KowrponsHbiit Cépoc

BOJOMNONb3OBAHUA CTBOP CTO4HBIX BOA

Pucynok 1 - PacnonoxkeHrne KOHTPOJBHOIO CTBOpPA B BO-
JIOTOKaxX

Omnpenenenre yclOBHIM OTBEACHUS CTOYHBIX BOJI OCHOBBIBAETCS HA pacueTax, KOTOpPbIE
MO3BOJISIFOT PEIIUTH CIEIYOLNE OCHOBHBIE 331a4H:

e JOCTaTOYHA JIM CTeNeHb pa30aBlieHUs] CTOYHBIX BOJ oOecreueHHas MEeCTHBIMHU
OPUPOJHBIMH  YCIOBUSMH, YTOObI B KOHTPOJBHOM CTBOpPE KOHIIGHTPAILUS 3arpsi3HAIOLIETO
BelecTBa He npesbimana [TJ1K;

®  HACKOJBKO TIyOOKO ClIeIyeT OUYMINATh CTOYHBIE BOJBI Mepen mepen cOpocoMm, 4ToObI B
pacuyeTHOM KOHTPOJIBHOM CTBOPE KaueCTBO BOJbI COOTBETCTBOBAJIO HOPMATHBHOMY.

Copoc crounsix Box B BojoeM HenomyctuM, eciu Chp> ITJK. Kpome toro, 3anmpemniaercs
cOpachIBaTh CTOYHBIC BOJIBI B BOJIHBIE OOBEKTHI:

®  [IpU BO3MOXXHOCTH HUX MMOBTOPHOT'O MCIOJIb30BAHUS, UCIIOIB30BAHUS Il OPOLICHHUS;

®  [IpU COACPKAHUU IICHHBIX OTXO0/I0B, KOTOPBIE MOTYT OBITh YTHIIN3UPOBAHBI;
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MHuHHCTEpCTBO HAyKHU M BEICIIEro oOpa3oBanust PO

. N Dopma
Y IbSHOBCKHI TOCYAapPCTBEHHBIH YHUBEPCUTET

®-Paboyas nporpamma o JUCHUIUINHE

®  IIpU COJCPKAHUU BPEIHBIX BEIIECTB, IUIS KOTOPBIX He ycTaHoBieHb! [1/]K.

OCHOBHOE pac4yeTHOE ypaBHCHUE HMEET BHT

94X Qer tyxQx Ch=(q+7vxQ)x Cer, 1)

TJIe q - PACXOJ CTOYHBIX BOJ M /C;

Q - pacxox BoMbl B PeKe, M°/c;

CcT - KOHIIEHTpAIUS 3arpsI3HSIOIICTO BEIIECTBA B CTOYHBIX BOJIAX, MI/II;

Cd - hoHOBasE KOHIIEHTpAIMS TOTO KE BEIIECTBA B PEKE BBIIIE MecTa cOpoca Mr/I;

Cx.cr. - KOHIIGHTPAITUS 3arpsI3HSIONICTO BEIIECTBA B KOHTPOJIHLHOM CTBOPE MT/JI;

Y - KOO PHUIMEHT CMEIICHUSI.

YpaBHEHHE MTO3BOJISIET MPOU3BOIUTH CIIEAYIOIINE PACUCTHI:

[TporHo3 caHUTApHOIO COCTOSHHS BOJHOTO OOBEKTAa IMPU IMPOCKTHPOBAHUU BBIMTYCKa
CTOYHBIX BOJ. [IpOrHO3 MOKET OBITH C/IEIaH MpH pelieHHH ypaBHEHUs (1) OTHOCUTEIBHO KOH-
[CHTPAIMH 3arPSI3HSIONICTO BEIIECTBA B KOHTPOJIBHOM CTBOpE:

_ (gxCer+QxCy)
Cher. = v (2)
(a+Q)

Ecmu Ck.cr. < [TJK, TO nmporao3 GiaronpustHeid. B mpoTUBHOM ciiydae HEOOXOIUMBI
CIeLUATIbHBIC MEPBI, B OCHOBHOM [0 OYMCTKE CTOYHBIX BOJ (MJIM CHIDKEHUIO HX 00beMa).

Ecnmu crounble BOJIBI COAEPIKAT HECKOJBKO 3arps3HSIOIIMX BEIIECTB, TO HCIOJIb3YIOT
CIEAYIOLIMIA BapUAHT pacyeTa:

CE{:L.CT. CE%CT. CE]{'.ICT. {: 1 (3)
nAK; 0K, TAK,
3ananue 1

Omnpenenure, MOKHO JIM cOpachIBaTh CTOYHBIE BOJBI O€3 OUMCTKH, €CIIM B HUX COAEpKAT-
cst monbl kaamus (0,003 mr/n), kobansta (0,3 mMr/n) u Bucmyta (0,2 mr/m). BemectBa oTHOCSTCS
K 1-My 1 2-My Kjaccam OMacHOCTH U HOPMHUPYIOTCS O Tokcukonornueckomy JIIIB. B Boae pe-
ku ux KoHueHTpanuu coctaisitor 0,0001 mr/n. TTIJIK nepednciieHHBIX BEIECTB paBHBI COOTBET-
ctBerno 0,001; 0,1 u 0,1 mr/n. Pacxox crounsix Box - 20 M3/C, pacxoJ BoJibl B peke- 1500 M3/c,
ko3 dunment cmemenus - 0,95.

1. PaccunTaeM KOHIIEHTPALIUIO KaXXIOTO BEIIECTBA B KOHTPOJIBHOM CTBOpE 10 dopmyre (2):

cd 20 X 0,003 + 0,95 x 1500 x 0,0001
Ciler = = 0,0001 mr/n
20 + 0,95 X 1500

(o _20X03+095X1500X01
ket 20 + 0,95 X 1500 = 0,004 mr/n
.. 20X0,2+ 095 x 1500 X 0,1

K.CT.
20 + 0,95 x 1500
2. TIpoBepuM, BBINOJIHSACTCS JU YcioBHeE (3), MOCKOIBKY BElIeCTBAa OTHOCATCS K 1-My U 2-My
KiraccaM OITACHOCTU.

0,0001 0,04 0,003
+ +
0,001 0,1 0,1

CIIe/IOBATENILHO, CTOYHBIE BOJIBI MOKHO COpachIBaTh 0€3 OYHCTKH.
Il. Pacuer momycTUMOIl KOHIIEHTPALIMK 3arpsI3HSIONIECTO BEIIECTBA B CTOYHBIX BOJAX U Ipe-
JeNTbHO JIOMyCTUMOro cOpoca.
dakTnyeckasi KOHIEHTpANUs 3arps3HSIONIETO BEIIECTBA B CTOYHON BOJAE MOXKET OBITH pac-
curTaHa o opmye:

¥xQ
CCT. = T X (CH.CT. T Cc[)) + CH.CT.

= 0,003 mr/an

=0,17 =1,

(4)
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MHuHHCTEpCTBO HAyKHU M BEICIIEro oOpa3oBanust PO

. N Dopma
Y IbSHOBCKHI TOCYAapPCTBEHHBIH YHUBEPCUTET

®-Paboyas nporpamma o JUCHUIUINHE

JomycTrMasi KOHIICHTpAILMs 3arpsi3HSAIONIEro BemecTBa B cTtouHoi Boae ([AK.;) momkHa
UMETh TAaKOE€ 3HAUEHUE, YTOOBI B KOHTPOJIBHOM CTBOPE BBIMONHSIIOCH TpeboBaHue Cy or. < TTJIK.
B ypaBuenuu (3) 3amanum npeaenbHyo BemHIuHy Cy ., T. €. Cy or.= TIJIK:

Q
K., = % x (ILOK — Cy) + MK

()

Korga Cer. < IKcT, 70MOTHUTEIBHBIX MEP M0 OYMCTKE CTOUYHBIX BOJ MEpea cOpocoM B BO-
noeM He Tpebyetcs. B nHOI cuTyanun HEOOXOAMMYIO CTEMEeHb OYHUCTKH CTOYHBIX BoJ D, %,
MOYKHO PaccuuTaTh 1o popmyie:

v — — (6)

3Hast AOMYCTUMYIO KOHIIGHTPAIMIO 3arPSI3HSIONIETO BEIIECTBA, MOKHO PACcCUUTATh MPEIeihb-
HO JIOMYCTUMBIN cOpoc, T/c:

HNAC=AKcrX q @)
OcHOBHBIN PUHIINIIL, 3a7I05KeHHBIN B pacueTsl [1J[C, - obecrieueHne Takux 00beMOB MOCTYII-
JICHUS 3arpsA3HEHUI B BOJHBIM OOBEKT, MPU KOTOPBIX HE HApyILAKOTCA TPEOOBaHUS K KAaueCTBY
BOJIbl B KOHTPOJIBHOM CTBOpE.
dakTHUeCcKuit COPOC CTOYHBIX BOJI OTNpeesieTcs o Gopmyiie:

Mq:taHT = Cer. X q
(8)
Ecmu  daxruueckmii cOopoc mpespimmaer I[IJIC, creneHb OYMCTKM MOMKHO PAaCCUHUTATh
CJIEAYIOIIUM 00pa3oM:

D— (Mpaer—TLAC) X100

)

3aganue 2

Crounblie BobI coaepkat uoHbl Meau (10 mr/m) u uunka (3 mr/m). @oHOBBIE KOHIIEHTPALIUU
BEIIECTB B peKe coCTaBisAioT cooTBeTcTBeHHO 0,02 mr/m u 0,05 mr/im. ITJK o6oux mnonos - 0,1
mr/1. Pacxox crounsix Box - 100 m%/c, pacxon BoJIbl B peke - 720 mc, KO3 PUIMEHT CMEeNIeHus
- 0,75. Paccunrars IIJIC u Qaktuueckuii cOpoc BelIECTB, a TaKKe HEOOXOIUMYIO CTEICHBb
OYUCTKH.

1. PaccumrtaeM AOMyCTMMYIO KOHLIEHTPALIMIO HOHOB MEH U LIMHKa 110 Gopmyre (5)

0,75 X 720 x (0,1 — 0,02) + 0,1

Md:uaf{'r

KU = = 0,53 MT/J1

CT. 100 1,
L. 0,75 720 x (0,1 0,05) +0,1

JKZ = = 0,37 mMr/n

100

2. Paccuuraem I1JIC no ¢popmyne (7):

TIIC™" =0,53x100=53 r/c;
TJIC*" =0,37x100=37 r/c.
3. Paccumraem daktudeckuii copoc mo dpopmyse (8):

MY =10x100 = 1000 r/c;

qﬂlG‘Z
M?" =3x100 = 300 r/c.
daa

Onpeaenum HEOOXOIUMYIO CTENIEHb OYUCTKH 10 popMmyam (6) uiu (9)

dopma A Crpanuna 14 u3 50




MUHHCTEPCTBO HAYKH U BHICIIEro oOpa3oBanusi PO
VHLHH(E)BCKI/IPI Fg(I)(yI[apCTBeHHI;IfI yII){I/IBepCI/ITeT ®opma
®-Paboyas nporpamma o JUCHUIUINHE
., (10-1053)x100 (1000 —53) X 100
De = = = 94,7%;
10 1000
3—0,37) X100 300 —37) X 100
DZ‘“=( ) _( ) = 87,7%;

3 300

III. Pacyer kpaTHOCTH pa30aBiIeHUs] CTOUYHBIX BOJ] B BOAHBIX 00BEKTAX

[Tpu o6cyxeHrH BONpoca O MECTE BBITYCKA CTOYHBIX BOJ OAHHUM M3 OPUEHTHPOB SIBISAETCA

CTETeHb X paz0aBiieHus y OJKalIIero myHKTa BOJAOIONb30BaHu. [ onpeneneHust HeoOxo-
JMMOM KpaTHOCTH pa36aBieHus (N) B KOHTPOJIBHOM CTBOPE BOAOTOKA MOJIb3YIOTCA (POPMYJION:

(¥xQ+q)

n = —_—

10
. (10)
JIJ1st HETTPOTOYHBIX BOJIOEMOB 3Ta BEJIMYMHA MOXKET OBITh Onpe/iesieHa o Gopmysrie:
(Cer—TLIK)
== (12)
[:H,EL}C—CEP)

PaccuntaeM A0OMycTUMYIO0 KOHIIEHTPAIMIO 3arps3HSAIONIETO BEIIECTBA B CTOYHBIX BOJAX C
y4eToM (PaKTHUECKOW KPAaTHOCTH pa30aBIICHUS:

I[KCT- = (n(baKT - 1) X (HHK - C(b) + HIIK (12)

UeM MeHbIIE pacyeTHasi CTEIeHb HEOOXOIUMOro pa30aBICHUs COOTBETCTBYET MECTHBIM YC-
JIOBHSIM, TeM 0o0Jiee KECTKUMHU JOJKHBI ObITh MEPONPUSITHS IO OYUCTKE CTOYHBIX BOJ. 3aTpaThl
Ha TIyOOKYIO OYHCTKY CTOKOB MOTYT CKa3aThbCs Ha peHTaOCNbHOCTH Mpennpuatus. B takoii cu-
Tyallud BCTAeT BOIPOC O MEPEHOCE MPOEKTUPYEMOT0 00bEKTa B paiioH ¢ Oojee OIaronpusTHHI-
MU THAPOJIOTHUECKUMH YCIOBHSMHU.

3amanmne 3

KoHmeHTpamus 3arps3HsIONIero BENIecTBa B CTOYHBIX BOJAaX, COPAChIBAEMBIX B HETIPOTOUHBIN
BojoeM, - 180 mr/n, hoHoBas koHeHTparwms - 1,5 mr/a, [TJIK - 3 mr/n. Pacxos cTo4HbIX BOJ CO-
crasisier 35 m/c, dakTrueckas KpaTHOCTh UX pazbaBieHus - 40. YcTaHOBUTE, HOCTATOYHA JIN
KpaTHOCTb pa30aBieHHst cTouHbIX BoJ? Paccumrars [1/IC 3arpssHsroniero BemecTsa ¢ yueToMm
(akTHUeCKO KpaTHOCTH pa30aBICHUS U, €CIIU TPeOyeTcs, CTeNeHbh OYNCTKH.

1. Paccuntaem HEOOXOIUMYIO KPaTHOCTb pa30aBiIeHUs CTOUHBIX BOJ 0 dopmyie (11):

_(180-3)
"T 315

T. €. KpaTHOCTh pa30aBJICHUS HEJJOCTATOYHA.

2. PaccunTaeM nOmMyCTUMYHO KOHIIEHTPAIMIO 3arPs3HSIONICTO BEIIECTBA B CTOYHBIX BOJAX C
Y4E€TOM CYIIECTBYIOIIEH KpaTHOCTH pazdasienus (12):

OK;=(40-1)x(3-1,5)+3=061,5mr/n.

3. Paccuutaem I1JIC no ¢popmyne (7):

I[MAC=61,5x35=2151,5r/c.

Paccunraem crenens ouncTku mo dpopmyne (6):

D - (1807615 x 100 _ 65,8%

180

=118

BapuanThl 3a1aHui
3amanus A BBIOJTHEHUS MMPAKTHYECKOW pabOThl BRIOMPAIOTCS B COOTBETCTBUH C MOPSIKO-
BBIM HOMEPOM CTYJIEHTA B JKypHAaJI€ TPYIIIbI.
Pacxon BozbI B peke npuHATH paBHbIM 1500 M>/c s Beex BAPUAHTOB.
Tab6muna 1 - UcxoaHble JaHHBIE K BBIIOJIHEHUIO 3a0aHus 1

Ba- [BemecTtBa, conepsxka-KomuuecTBo INIK, mr/n  [Pacxon crou-|KoHmenrpamus Kospdpumnmenr
9
pUAHT[ITUECS B CTOKaX BEIIECTB B CTO- HBIX BOg MY/C [BemiecTB B BOme| CcMemeHwms
Kax, MI/JI peKH, MT/JT

dopma A Crpanuna 15 u3 50



MHuHHCTEpCTBO HAyKHU M BEICIIEro oOpa3oBanust PO

Y IbSHOBCKHI TOCYAapPCTBEHHBIH YHUBEPCUTET ®opma
®-Paboyas nporpamma o JUCHUIUINHE
Ba- [BemecTtBa, coaepxa-[KonnuectBo NAK, mr/n  |Pacxon crou-KoHuenTpamms Koaddunuent
pUAHT|IHECS B CTOKAaX BEIIECTB B CTO- HbIX BoZ M°/C [BelecTB B Bome| cMelieHHs
Kax, MI/J1 [PEKH, MT/JT
1 AMMHak 0,078 0,04
Benzon 0,03 0,5 19 0,0007 0,87
Kangmuii 0,124 0,005
2 KobGanbt 0,038 0,01
Macro consipHOE 0,047 0,01 21 0,0068 0,89
Marunii 24,3 50
3 Menb 0,024 0,01
MEIBSK 0,0071 0,05 25 0,0008 0,84
Huxens 0,013 0,01
4 CauHen 0,0047 0,01
CepOBO,I[OpO,I[ 0,98 1,0 23 0,0076 0,86
Cynbehason 0,24 0,1
5 Huak 0,003 0,01
Huasuas! 0,024 0,05 20 0,0035 0,80
Cynbdatsl 68,97 100,0
6 XJ10p aMMOHUS 0,98 1,2
Xopuast 265,98 300,0 25 0,0047 0,84
Pryts 0,00003 0,0001
7 dopmanuH 0,03 0,25
Kcunon 0,002 0,05 19 0,0003 0,81
[Ipenapar AM 0,56 1,0
8 Crupon 0,078 0,1
Touyon 0,063 0,5 24 0,007 0,85
[Ipokcanon 32,157 63,0
9 HedrenpomykTs 0,0035 0,05
DeHoIBI 0,0027 0,001 25 0,00067 0,84
Hadramun 0,0038 0,004
10 Hutput-non 0,0087 0,08
Peszopunn 0,00068 0,004 19 0,0007 0,81
Kanuit 38,97 50,0
11 Kanbiuit 57,031 180,0
Maruuii 12,047 40,0 24 0,0009 0,86
Meranon 0,0025 0,1
12 MoueBuHa 62,38 80,3
Hutput-non 12,004 40,0 27 0,00078 0,83
Aneron 0,0098 0,05
13 Kcunon 0,0024 0,05
CepoBoziopon 0,57 1,0 24 0,0009 0,84
Kagmuii 0,098 0,005
14 KobGanbT 0,0087 0,01
Maruuit 27,98 40,0 22 0,0011 0,80
Xiop aMMOHHUS 0,54 1,2
15 BeHnzon 0,025 0,5
MEBIIIBSIK 0,0078 0,05 24 0,0007 0,86
Cepoyraepon 0,631 1,0
16 Hadranun 0,008 0,04
Menb 0,0041 0,01 27 0,0004 0,88
PryTth 0,00008 0,0001
17 IIpokcaHoa 32,078 63,0
Kanpimit 105,98 180,0 20 0,0025 0,89
Huxkenp 0,0057 0,01
18 MeraHon 0,024 0,1
CauHel 0.0037 0,01 24 0,0006 0.87
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MHuHHCTEpCTBO HAyKHU M BEICIIEro oOpa3oBanust PO

Y IbSHOBCKHI TOCYAapPCTBEHHBIH YHUBEPCUTET ®opma
®-Paboyas nporpamma o JUCHUIUINHE
Ba- [BemecTtBa, coaepxa-[KonnuectBo NAK, mr/n  |Pacxon crou-KoHuenTpamms Koaddunuent
pUAHT|IHECS B CTOKAaX BEIIECTB B CTO- HbIX BoZ M°/C [BelecTB B Bome| cMelieHHs
Kax, MI/J1 [PEKH, MT/JT
Cyapdarsl 27,89 100,0
19 Maruuii 34,07 50,0
AmMMuax 0,005 0,04 21 0,00054 0,83
KobGanbT 0,0024 0,01
20 Cyapdhanosn 0,0056 0,1
I{narns! 0,0087 0,05 23 0,0013 0,82
Harpwii 87,098 120,0
22 MOHOSTaJIOHOMUH 0,089 0,1
®DeHoIb 0,00068 0,001 20 0,0004 0,86
AneToH 0,0024 0,05
23 Bop 0,048 0,2
XpoMm 0,0089 0,07 28 0,00056 0,83
[manepuH 0,59 1,0
24 Cenen 0,00036 0,002
MonmbaeH 0,00098 0,001 26 0,0001 0,87
AJFOMUHMI 0,0056 0,04
25 Kenezo o6, 0,098 0,1
Hedrenponykrsr 0,0024 0,05 22 0,0003 0,81
dochar-non 0,09 0,61
26 DeHour 0,0007 0,001
dTopuabt 0,0025 0,05 23 0,0009 0,86
MbIbSK 0,0067 0,05
27 Kcumon 0,0024 0,05
CepoBoniopon 0,57 1,0 25 0,0004 0,88
Kanmnit 0,098 0,005
28 XJ10p aMMOHUS 0,089 1,2
Xu10pHBL 168,09 300,0 27 0,0005 0,87
Pryts 0,00038 0,0001
29 dopmanuH 0,005 0,25
Keunon 0,0098 0,05 28 0,0007 0,83
Ipenapar AM 0,31 1,0
30 Crtupon 0,27 0,1
Tomyon 0,0039 0,5 20 0,00087 0,86
IIpokcaHon 40,98 63,0
31 Hedrenponaykrer 0,0076 0,05
®deHoIB 0,0003 0,001 19 0,0008 0,88
Hadramun 0,00072 0,004
32 Hurpur-non 0,0031 0,08
Pezopuun 0,0046 0,004 21 0,00069 0,85
Kanuit 12,06 50,0
33 Kanbiuii 69,078 180,0
Maruauit 21,036 40,0 23 0,0006 0,82
Meranon 0,029 0,1
34 MoueBuHa 47,26 80,3
Hutput-non 13,54 40,0 22 0,00032 0,84
Aneron 0,0069 0,05
35 Xiop aMMOHHUS 0,387 1,2
Xopuasl 209,06 300,0 24 0,0067 0,88
Pryts 0,0006 0,0001

J1Jis BBITIOJTHEHUS 3a/I1aHUS 2, UCTIONIL30BaTh NaHHbIe Ta0m. 1 u Tabm. 2. Pacxos Boabl B peke
MPUHATH paBHBIM 850 M>/c 15 Beex BapHaHTOB.
Tabmuna 2 - UcxoaHble JaHHBIE K BBITOJIHEHUIO 3aJaHUs 2

®opma A
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MHuHHCTEpCTBO HAyKHU M BEICIIEro oOpa3oBanust PO
Y IbSHOBCKHI TOCYAapPCTBEHHBIH YHUBEPCUTET

dopma

®-Paboyas nporpamma o JUCHUIUINHE

Bapuant BemiectBa, conepkaiiuecs B CTOKax doHoBas kKoHUEHTpaIusa Cy MI/n
1 AMMUaK 0,1
benzon 0,001
Kanmuii 0,002
2 KobanbT 0,002
Macio coJsipHOe 10,0
Maruuii 0,002
3 Menn 0,01
MEIIIBSIK 0,002
Huxens 0,002
4 CBHHEI] 0,2
CepoBoaopon 0,02
CynbhaHou 0,002
5 [{raK 0,01
[{ranuap 20,0
Cynbdatsl 0,008
6 X7op aMmMoHus 0,24
Xopusl 60,0
PryTs 0,00002
7 DopmanmH 0,05
Kcnmon 0,01
[pemapar AM 0,2
8 Crtupon 0,02
Tomyon 0,1
[TpokcaHOT 12,6
9 HedTenpoaykTer 0,01
DeHoIb! 0,0002
Hadrama 0,0008
10 Hutput-non 0,016
Pezopuun 0,0008
Kanwmit 10,0
11 Kansrnmit 36,0
Maruunit 8,0
MeTtanon 0,02
12 MoueBuHa 16,06
Hutput-non 8,0
IArieTOH 0,01
13 Kcwnon 0,01
CepoBoniopon 0,2
Kanmuit 0,001
14 KobanbT 0,002
Maruunit 8,0
XJ10p aMMOHHUS 0,24
15  |Benson 0,1
MEIIIBSIK 0,01
Cepoyrnepos 0,2
16 HadTamn 0,008
Menp 0,002
PryTh 0,00002
17 [Ipokcanon 12,6000
Kanerumit 36,0
Huxens 0,002
18 MeTtanon 0,02
CBuHEL 0,002
Cynbdatst 20,0
19 Maruunit 10,0
AMMHAK 0,008
KobaibT 0,002
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MHuHHCTEpCTBO HAyKHU M BEICIIEro oOpa3oBanust PO
Y IbSHOBCKHI TOCYAapPCTBEHHBIH YHUBEPCUTET

dopma

®-Paboyas nporpamma o JUCHUIUINHE

Bapuant BeriecTBa, cojepkaiiuecs B CTOKax ®onosas koHueHrpanus Cy M/
20  |Cynbdanon 0,02
[{uanu s 0,01
Hatpwuit 24,0
21 MOHO3TaJIOHOMHUH 0,02
DeHOIIBI 0,0002
ALleTOH 0,01
22 |bop 0,04
Xpom 0,014
[nunepun 0,2
23 Cenen 0,0004
Moinbnen 0,0002
AJIFOMUHUIN 0,008
24 DKeme3o oom. 0,02
HedrenpoayKkTs 0,01
dochar-uon 0,122
25 Denon 0,0002
DTOpHUIBI 0,01
MBbILIBSK 0,01
26 Kcumon 0,01
CepoBoa0poa 0,2
Kanmuit 0,001
27 X710p aMMOHUS 0,24
Xtopupt 60,0
PryTh 0,00002
28 dopmanuH 0,05
Kcumon 0,01
[Ipenapatr AM 0,2
29 Crupost 0,02
Tosyou 0,1
[Tpokcanon 12,6
30 HedTenpoaykTer 0,01
DeHOJIbI 0,0002
Hadranun 0,0008
31 Hutput-non 10,0
Pesopuuu 0,008
Kannii 0,002
32 Hutput-non 0,016
Pesopuuu 0,0008
Kanuii 10,0
33 Kanbiuii 36,0
Marauii 8,0
MeTaHom 0,02
34 MoueBuHa 16,06
Hutput-non 8,0
A1neToH 0,01
35  [Xnop ammoHus 0,24
X mopupt 60,0
PryTh 0,00002

Taobnuua 3 - Mcxonuble JaHHbBIE IS 3a1aHUA 3.

Bapuant

dopma A

3arps3Hstoniee Konuenrpamus  3a-

CTBa B CTOYHBEIX BO-

doHoBas KOH-
BEIIECTBO TPSI3HAIONMIETO  BEMIE-[IICHTPAIUs MT/JI

NAK, Pacxon Kparnocts pas-

MI/1  |CTOYHBIX |0aBIEHHS
3
BOJI M°/C
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Y IbSHOBCKHI TOCYAapPCTBEHHBIH YHUBEPCUTET ®opma
®-Paboyas nporpamma o JUCHUIUINHE
BapuanT | 3arpssHsmoiiee Konuentpamus 3a-| ®oHoBass KOH- K, Pacxon Kpatnoctp pa3-
BEIICCTBO TPSI3HSIONICTO  BEIIC-[[ICHTPAIUS MI/JI MI/I  |CTOYHBIX  |DaBJICHHS
CTBa B CTOYHBIX BO- Box M/c
1 AmoMuHUH 0,0056 0,008 0,04 35 40
2 ArneToH 0,0069 0,01 0,05 36 39
3 Benzon 0,03 0,1 0,5 37 38
4 Bop 0,048 0,04 0,2 38 37
5 I'munepua 0,59 0,2 1,0 39 36
6 XKeneso oo, 0,098 0,02 0,1 40 38
7 Kangmuii 0,124 0,001 0,005 41 36
8 Kanuit 38,97 10,0 50,0 42 35
9 Kanpuuit 57,031 36,0 180,0 43 34
10 KobGanbT 0,038 0,002 0,01 44 32
11 Kcunon 0,002 0,01 0,05 45 33
12 Kcunon 0,0098 0,01 0,05 46 31
13 Maruuii 21,036 8,0 40,0 47 30
14 Macro consipHOE 0,047 0,002 0,01 40 33
15 Menb 0,024 0,002 0,01 41 35
16 Meranon 0,0025 0,02 0,1 35 40
17 Moaubaen 0,00098 0,0002 0,001 37 41
18 MoOHOATaIOHOMUH 0,089 0,02 0,1 39 42
19 MoueBnHa 47,26 16,06 80,3 40 43
20 MEIIBIK 0,0071 0,01 0,05 41 44
21 Hatpuit 87,098 24 120,0 43 39
22 Hadramua 0,0038 0,0008 0,004 42 38
23 Hedrenponykrer 0,0035 0,01 0,05 44 37
24 Hukenn 0,013 0,002 0,01 46 35
25 Hurpurt-non 0,0031 0,016 0,08 40 36
26 IIpenapatr AM 0,31 0,2 1,0 38 40
27 IpokcaHo 32,078 12,6 63,0 37 41
28 Peszopriiun 0,0046 0,0008 0,004 36 42
29 PryTh 0,0006 0,00002 0,0001 35 47
30 Caunery 0,0037 0,002 0,01 32 46
31 CeleH 0,00036 0,0004 0,002 30 45
32 CepoBoiopo 0,98 0,2 1,0 38 44
33 Cepoyriiepon 0,631 0,2 1,0 40 43
34 Crupon 0,078 0,02 0,1 41 42
35 Cynbhanon 0,0056 0,02 0,1 46 41

KonTpoJbHbIe BOPOCHI

el

Kakue Buzb! Bojonons3oBanus Bel 3Haere?
UYro Takoe numuTHpyromuil npusHak Bpegnoctu? Kakue JIIIB Bel 3Haere?
B kakux cinydasx 3amnperiaercst cOpoc CTOYHBIX BOA?

4. C noMouibio Kakux MEpONPUATUN MOKHO YMEHBIIUTh KOHIEHTPALIMIO 3arpsI3HUTENIS B
BOJI0EME?
5. Kakue napameTpsl CTOYHON BO/BI OKa3bIBAIOT HAUOOJIbIIIEE BIUSHUE HA MPEAETHHO
JOMYCTUMBIN cOpoc?
6. Kakue MeponpusaTHs 10 yIy4IIEHUIO Ka4eCTBa BOABI B PEKE Bbl MOXKETE MPEITIOKUTH?

7. Kakue Mepsl MOTYT CIIOCOOCTBOBATh YMEHBILICHHIO BOJAONIOTPEOICHUS HA

MIPOU3BOJICTBEHHBIE HYK/IbI?

®opma A
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MHuHHCTEpCTBO HAyKHU M BEICIIEro oOpa3oBanust PO

. N Dopma
Y IbSHOBCKHI TOCYAapPCTBEHHBIH YHUBEPCUTET

®-Paboyas nporpamma o JUCHUIUINHE

JlaGoparopHasi padora Ne3 Pacuer miiaThl 3a 3arpsi3HeHHe OKpY:Karouien
cpenbl

Lesb padoTbl: 03HAKOMHUTCS C SKOHOMHUUECKUMH MEXaHU3MaMHU MTPUPOJIONIONIE30BAHHS U OX-
paHbl OKPY>KaOIEH CpeIbl

TeopeTuyecKkue CBeIeHHS:

Pacuyer sxonornyeckux miaTexen mpeacTaBiseT coooi GopmMy BO3MEIEHUSI BCETO IKOHOMHU-
4ecKoro ymiepoa oT cOpOCOB M BHIOPOCOB 3arpsI3HSIONINX BEIIECTB B MPUPOIHYIO OKPYKAIOIIIYIO
cpeny.

CoBpeMeHHas CUCTeMa JKOIUIATe)KEH MpeACTaBIeHa CUCTEMON YIIaThl HKOJIOTHYECKOro Ha-
jora.

[[naTenbUKU 3KOJIOTHYECKOT0 Hayiora ompexaenensl cr. 240 HamoroBoro koaekca (paszmen
VIII «3xonornyeckuit Hanor») B cOOTBETCTBUM ¢ 3TUM HOPMATHUBHBIM JJOKYMEHTOM IIjlaTa B3H-
MaeTcs 3a:

®BLIOPOCHI  3arps3HSIIONIMX BEIIECTB B aTMOCQEpPHBI  BO3AYyX CTAallMOHAPHBIMH
MCTOYHUKAMU 3arpS3HEHHUS;

® cOpPOCHI 3arps3HSIOMINX BEIIECTB HETTOCPEICTBEHHO B BOJHBIE OOBEKTHI;

® pa3MEIICHHE OTXOJ0B (KpOME€ pa3MEIeHUs] OTICIbHBIX BHJOB (KJIACCOB) OTXOJOB KaK
BTOPUYHOTO CBIPHSI, pPa3MEIIaeMbIX Ha COOCTBEHHBIX TEPPUTOPHX (00BEKTax) CyOBEKTOB
XO03SCTBOBAHMS);

¢ 00pa3oBaHue PaJIMOAKTHBHBIX OTXOJIOB (BKJIIOYAs YK€ HAKOIIJICHHBIE);

®BpEMEHHOE XpaHCHHE PAJUOAKTUBHBIX OTXOJOB WX TPOU3BOAMUTEISAMU  CBEPX
YCTAHOBJIEHHOTO OCOOBIMHU YCIIOBUSIMH JIUIIEH3UU CPOK.

® BBO3, ITPOU3BOJICTBO, IPUOOPETEHNE TPAHCIIOPTHBIX CPEACTB U KY30BOB K HUM, KOTOpHIE
B JIaJIbHEHUIIIEM TOJIeKAT YTHITH3AIHH.

CyMmMBI Hanora, B3UMaeMOTO 3a BBIOPOCHI B aTMOC(EPHBIN BO3AYX 3arps3HSIONINX BEUIECTB
CTAIlMOHAPHBIMU HCTOYHUKaMu 3arpsi3HeHus ([1Bc), MCUHMCIAIOTCS TUTATENBIMKAMU HCXOJS U3
dakTHyecKkux 06beMOB BEIOPOCOB, CTABOK Hajora mno ¢popmyie:

Mge = Xi_1(M; X Hip)

1)

rae M; - pakTrueckuil 06beM BEIOPOCOB 1-TOTO 3arps3HSIOIIET0O BEIECTBA, T,

H11; - craBku Hamora B TEKyIIEM IOy 3a TOHHY i-TOr0O 3arps3HSIOLIETO BELIECTBa, Pyo.

CyMmMBI Hanora, B3MMaeMbIe 3a COPOCHI 3arps3HSIONINX BellecTB B BojaHbIE 00bekTHI (Ilc),
HCUUCIIAIOTCS TUTATENBIIIMKAMHA HUCXOAS W3 (PaKTHYECKHX O00BEMOB COPOCOB, CTaBOK HaloOra M
KOppeKTUpyromux ko3hduirentos no popmyie:

Me = Y2 (Mn; X Hog X Ko)

)
rae MJ1; - 06beM cOpoca i-TOro 3arpsA3HAIONIErO BENECTBA, T;

HT11; - craBku Hamora B TEKYIIEM TOJTy 32 TOHHY i-TOTO BUJIA 3arPSI3HSIONIETO BEIIECTRa, Pyo.;

Koc - K03 dunuenT, kotopslif paBHsercs 1,5 u npumeHsieTcs B ciiydae copoca 3arpsS3HsIomnuX
BEIIIECTB B MPY/IbI U 03epa (B APYroM cirydae KodpuimeHT paBasercs 1).

CyMMBI Hasora, B3uMaeMoro 3a pasmenienue oT xon0B (Il,;), HcurcasroTCs TUIaTeabIMKaAMU
UCXos U3 (pakTHUECKUX OOBEMOB pa3MEIEHUS OTXOOB, CTABOK HAJIOra U KOPPEKTHPYIOIIUX
koa(urmenToB o Gopmyie:

I, =2 (Mn; X Hn; X K, X K.),

3

rae HII; - craBku Hajora B TEKyIIEM TOY 3a TOHHY i-TOTO BHIa OTXOJI0B, PYyO0.;

M1; - 06beM 0TXO/IOB i-TOTO BUJIA, T;
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K; - xoppektupyronmii Ko3pGUIUEHT, YIUTHIBAIOIIUN PACIONOKEHHE MECTa pa3MEIICHUS
OTXOJIOB;

K, - koppektupyomuii Ko3)PUIMeHT, paBHIIONIUNACA 3 U MPUMEHSIONUNCA B ClIydae pas-
MEIICHUS OTXOJIOB Ha CBAJIKaX, HE 00ECIICYMBAIONINX TTOJTHOTO UCKITFOUCHUS 3arPS3HCHUS aTMO-
cepHOro BO3ayxa WM BOJAHBIX OOBEKTOB.

Xox paboThi:

3aganue 1.

Onpenenuth CyMMY 3KOJIOTHYECKOTO HAJlora 3a BBIOPOCHI B aTMOC(EpHBIM BO3IYX 3arpsi3-
HSIOIUM CTallMOHAPHBIM UCTOYHUKOM 3arpsi3HEHUSI.

Tabnuna 1 - McxonHble TaHHBIC

Ha3Banue 3arps3HSONIETO BEIICCTBA Cragka Hasora, py0./T dakTryeckuii 00beM BbIOpOCa, T
OKcuIbl a30Ta 1434,71 1,3

AMMHak 269,08 0,78

TBep/pie BemecTBa 54,05 148,59

1. PaccumtaeM CyMMy YyIUIaTBI SKOJIOTHYECKOTO HAJOra 3a BBEIOPOCH B aTtMocdepy Io
dopmyne (1) oTAenbHO IS KQXKIOTO BEIIEeCTBA

[15c oxcunos azora =1434,71 x 1,3 = 1865,12 pyo.;

[TBc ammuak = 269,08 x 0,78 = 20988,24 py0.;

[1Bc TBepabie BemecTBa = 54,05 x 148,59 = 8031,29 py6.;

2. OmpenenuM 0OIIYyI0 CyMMY 3KOJOTHYECKOTO HAJIOra, KOTOPYK HEOOXOAMMO 3arliaTUTh
MPEANPUSITHIO 32 BBIOPOCKHI B aTMOC(EpPyY

[TBc obmiee = [1Bc okcuaoB a3ora + [1Bc ammuak + [1Bc TBepabie BelecTBa

[1Bc o6mee = 1865,12 + 20988,24 + 8031,29 = 30884,65 pyo.

Ortser: I1Bc o6miee = 30884,65 pyo.

3aganue 2.

Paccunrtars 0OIIyI0 CyMMY DKOJIOTMYECKOTO HAJlora 3a COpPOCHI 3arps3HSIONINX BEIIECTB B
BOJIHBIE OOBEKTHI 3arPS3HSIONINM CTAIIMOHAPHBIM UCTOYHUKOM 3arpsi3HEHHUS.

Tabmuna 2 - UcxoaHble JaHHBIE

HasBanue 3arpssustomero| CraBka Hajnora, py0./T DakTHYECKUI Koc
BEIIECTBA o0BeM BrIOpOCa, T

A30T aMMOHUMHBINA 942,38 24,89

Xsopubt 27,03 189,36 15

Paccuntaem cymMmy ymiaTel 9KOJOTHYECKOTO Hajora 3a cOpOCHl B BOJHBIA HCTOYHHK TIO
dbopmyre (2) OTaEIBHO IS KAKIOTO HHTPEINEeHTA CTOKA!

I1c a3or ammonwmitHbIH =942,38 x 24,89 x 1,5 =35183,76 pyo.;

ITc xmopuast = 27,03 x 189,34 x 1,5 =7676,79 py0.;
Onpenenum  OOIIyI0 CyMMY OKOJOTHUECKOTO Halora, KOTOPYI0 HEOOXOAMMO 3alljIaTUTh
MPEANPUSITHIO 32 COPOCHI OTPAOOTAHHBIX BOJ B BOJIHBIE HICTOUYHUKHI

I1c o6miee = ¢ a30ToT amMmmonuiinbIii + [1c XIopuIs!

I1c obmee =35183,76 + 7676,79 = 42860,55 pyo.

Otser: [IBc obmee = 42860,55 pyO.

3ananme 3.

[IpenmpusitTie exexkBapTaJbHO YIUIAYMBAET HAJIOT 32 pa3MEIleHHE YMEPEHHO OMAaCHBIX OTXO-
JIOB, COCTABJISIFOIIMX OMPECIICHHBIN KIacC OMAaCHOCTH. 30HA Pa3MEIICHUs OTXOJA0B HaXOIUTCS B
npenenax 4 KM OT HaceJleHHOro MyHKTa. PaccunTaTh 00IIyI0 CyMMY 3KOJIOTHYECKOTO HaJlora 3a
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pasMeIcHHE 0TXO0B, KOTOPYIO IJIATUT IPEANPHSITHE.
Taobnuua 3 - cxonuble 1aHHbBIE

Kiacc onacHoctr ot1- | CtaBka Hanora, | ®aktuyeckuii 00bem | Koppektupyromue ko3 duim-
XOJIOB pyo./T BEIOpOCa, T SHTBI
Kt Ko
| - upesBbIUaiTtHO 822,52 0,58 1 3
OTacHbIE
Il - ymepenno 7,52 27,89 1 3
OTIacHbIE

1. Paccuntaem cymmy yIiaThl 3KOJIOTHYECKOTO HAJIOTA 3a pa3MelleHUue 0TXO0I0B 1o popmyre
(2) oTAENBHO IS KAXKJI0T0 BUAA:

[TpB upesBbru.omacubie =822,52 x 0,58 x 1 x 3 = 1431,85 py6.;

[TpB ymepen.onacusie =7,52 x 27,89 x 1 x 3 = 629,19 py0.;

OnpenenuM OOIIYI0O CyMMY 3KOJOTHYECKOTO HAlora, KOTOPYH HEOOXOAMMO 3alliaTUTh
IPEIIPUATHIO 32 pa3MELLEHUE OTX0/0B

[TpB o6mmee =I1pB upesBbru.onacuHsie + [IpB ymepeH.onacHbie

ITpB obmee = 1431,85 + 629,19 = 2061,04 py6.

Ortser: IIps obuiee =2061,04 pyo.

BapuanTsl 3a1anuii

3amaHus Ui BBITOJIHEHUS PAKTHUECKOW paboThl BHIOMPAIOTCS B COOTBETCTBUH C MOPSIKO-
BbIM HOMEPOM CTYJIEHTA B KypHaJle IPYIIIbL.

Tabnuua 4 - VicxoaHble JaHHbIE JU1s BBITOJHEHHS 3aJaHus |

Bapuanr HasBanue 3arps3HsIOIIEro BenecTsa CraBka Hanora py6./t | @akTudeckuit 00beM BbIOpOCa,
T

1 OKcupl a30Ta 1434,71 1,8

2 AMMHAK 269,08 14,5
3 AHTUAPUJ CEPHUCTHIN 1434,71 0,79
4 AneroH 538,16 1,58
5 bens (o) nupex 1826401,21 0,0089
6 Byrunanerar 323,14 2,87
7 BaHanus ATHOKHCH 5381,64 0,078
8 Xiopu Bogopoa 54,05 24,89
9 OKuch yriaepoaa 54,05 35,69
10 YraeBoaopoabt 81,08 36,98
11 I'a3000pa3Hbie PTOPUCTBIE COSTUHEHHUS 3552,12 2,58
12 TBep/pie BelecTBa 54,05 32,05
13 CoenuHeHns KaamMus 11355,50 0,0069
14 Mapraser 1 ero CoeInHeHUS 11355,50 0,058
15 Huxens 1 ero coenuHeHUs 57856,17 0,0369
16 Oson 143471 2,57
17 PTyTh U €€ COeAMHEHUS 60816,08 0,126
18 CBHHELl U €0 COCIUHEHUSA 60816,08 0,358
19 CepoBoopoT 4610,83 5,89
20 Cepoyriepon 2996,33 5,98
21 Criupt H-OYTHIIOBBIT 1434,71 1,89
22 Crupon 10476,57 0,59
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23 denon 6512,02 2,69
24 dopmanbaeruy 3552,12 1,248
25 XpoM U ero CoOeJMHEHHUS 38516,34 0,29
26 Banaaus NS THOKUCH 5381,64 1,25
27 Xopun Bogopoa 54,05 3,498
28 Okuch yriaepoaa 54,05 9,87
29 YraeBogopoas 81,08 2,98
30 I'a3000pa3Hbic GTOPUCTHIC COCTIMHEHUS 3552,12 3,73
31 TBepabie BenecTBa 54,05 5,46
32 CoeMHeHUs KaJMUs 11355,50 0,00897
33 Mapranen 1 ero coeAMHEHUs 11355,50 0,3658
34 Huxens 1 ero coeMHEHUs 57856,17 0,089
35 O30 1434,71 4,05

Jiis BBIIONTHEHMS 3a7aHus 2, KoppekTupyromuil kodpunuent Koc npuaumars paBHbIM 1,5
JUIsl BCEX BapUaHTOB.
Tabmuua 5 - VicxoaHble JaHHbBIE JUIs BBITOJIHEHHS 3aJaHus 2

Bapuant |Ha3BaHue 3arps3HSIONICTO BEIIECTBA CraBka Hasora, pyo./T  |PakTuueckuit 00beM BbIOpOCa, T
1 A30T aMMOHUWHBIN 942,38 27,89
2 OpraHuyeckre BeIecTra 377,19 6,78
3 B3BelnieHHbBIE BelleCTBA 27,03 65,74
4 Hedrenpoayksr 5543,80 1,298
5 Hutpatst 81,08 12,87
6 Hutputst 4628,45 3,48
7 Cynbhatst 27,03 41,03
8 docharer 753,20 12,36
9 Xnopuabt 27,03 74,15
10 A30T aMMOHMITHBIN 942,38 4,58
11 OpraHnyeckre BelecTna 377,19 2,654
12 BsBenrennsle BelecTna 27,03 39,52
13 Hedrenponykret 5543,80 0,025
14 Hutpatst 81,08 7,85
15 Hutputst 4628,45 1,27
16 Cynbhats 27,03 62,36
17 dochater 753,20 5,87
18 Xnopuabt 27,03 5,32
19 A30T aMMOHMIHBIN 942,38 7,82
20 Opranuueckue BellecTBa 377,19 6,321
21 Bs3Beniennrlie BelecTna 27,03 92,87
22 Hedrenpoaykrs 5543,80 1,45
23 Hutpatst 81,08 23,27
24 Hutputst 4628,45 0,138
25 CynbhaTs 27,03 54,63
26 dochater 753,20 21,36
27 Xnopuabt 27,03 82,63
28 A30T aMMOHMIHBIN 942,38 1,36
29 Opranuueckue BelecTBa 377,19 4,59
30 Bs3Berennnle BemecTna 27,03 63,37
31 Hedrenponykrst 5543,80 0,368
32 HuTtpatst 81,08 30,07

®opma A
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Bapuantr |HasBaHue 3arps3HsiONMIEro BEMECTBA CraBka Haiora, py0./T  |Daktuueckuii 00beM BEIOpOCa, T
33 Hutputst 4628,45 1,06
34 Cynbhatsl 27,03 10,39
35 dochater 753,20 7,89

Jlist BBIOTHEHUST 3aaHusl 3, KOPPEKTUPYIOHHe KOA((UIIMEHTHI JJIsi BCEX BapUAHTOB MPU-
Humath paBHbIMH KT = 1 u Ko =3.
Tab6muna 6 - cxoausle JaHHBIE IS BBITOJIHEHUS 3a1aHNA 3

Bapuant Kiacc omacHoCTH OTXOI0B Cragka Hanora py0./T |@akTiueckuit 00beM BBIOpOCa, T
1 | - upe3BBIUANIHO OMAaCHBIE 822,52 1,28
2 Il - BEICOKO-OIIacHBIE 29,96 98,8
3 Il - ymeperHO OmIacHBIC 7,52 105,36
4 IV - manoonacHsie 2,93 250,98
5 MaJI0OIIaCHbIE HETOKCUYHBIE 0,29 1002,98
6 | - upe3BEIUAitHO OMTacHEIC 822,52 2,87
7 Il - BEICOKO-OTIacHBIE 29,96 98,26
8 Il - ymeperHO OnacHsIe 7,52 459,32
9 IV - manoonacHsie 2,93 2069,36
10 MaJI0OITaCHbIE HETOKCHUYHBIE 0,29 1005,69
11 | - upe3BEIUAitHO ONaCHBIC 822,52 0,368
12 Il - BEICOKO-OTIacHBIE 29,96 47,89
13 Il - ymeperHO OTIacHBIC 7,52 256,03
14 IV - manoonacHsie 2,93 3002,06
15 MAaJIOOIIACHBIE HETOKCUYHBIE 0,29 1023,68
16 | - upe3BEIUAItHO ONACHBIC 822,52 1,002
17 Il - BEICOKO-OIIacHBIE 29,96 65,98
18 Il - ymepenHo onacHsie 7,52 102,36
19 1V - manoonacuslie 2,93 369,54
20 MAaJIOOIIACHBIE HETOKCUYHBIE 0,29 2035,64
21 | - upe3BhIUAITHO OMACHBIC 822,52 0,03
22 Il - BEICOKO-OIIacHBIE 29,96 32,05
23 Il - ymepenHo omnacHbie 7,52 458,87
24 IV - manoonacuslie 2,93 203,08
25 MaJI0OIIaCHbIE HETOKCUYHBIE 0,29 5490,05
26 | - upe3BEIUAITHO ONACHBIC 822,52 2,064
27 Il - BEICOKO-OITacHBIE 29,96 10,27
28 Il - ymeperHO OnacHbIC 7,52 397,34
29 IV - manoomnacHslie 2,93 405,69
30 MaJ0O0IlaCHEIE HETOKCUYHBIC 0,29 506,01
31 | - upe3BBIUAITHO ONACHBIC 822,52 1,36
32 Il - BEICOKO-OIIacHBIE 29,96 128,97
33 Il - ymepenHo onacHbie 7,52 406,97
34 IV - masnioonacHslie 2,93 506,98
35 MAaJIOOIIACHBIE HETOKCUYHBIE 0,29 1065,09

KoHTpoJibHbIE BONIPOCHI
1. Kak Bsbl nonaraere, siBAsieTCS JIM JAHHBIM SKOHOMHUYECKHI MEXaHW3M MOTHUBATOPOM ISt
MPEANPUITHI B IJIaHE TTepexo/ia Ha 00Jiee YUCThIE TEXHOJOTUH MPou3BoAcTBa? OTBET 000CHYMA-

TC.
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®-Pabovast mporpamMma o JUCLUILUTHHE

JlaGoparopHas padora Ned4. OueHka KauecTBa MPUPOJAHBIX BOJ

e padoThi:

1) Ornpenenutb rTUAPOXUMUYECKUN MTOKa3aTeNb 3arpss3nenus Bobl (M3B);

2) O3HaKOMUTBCS CO CXEMOW OYMCTHOTO COOPYKEHUSI.

Xopn padorhl:

OnpenesieHne rUAPOXMMUYECKOT0 HHAeKca 3arpsizHeHus Boabl (U3B)

Tunpoxumuuecknii 3B siBiisieTcss aiIUTUBHBIM TOKA3aTeeM U IMPEACTaBISET COOOM
cpenHioro n0to0 npessiieHus [1JIK mo crporo nMuMuTHpOBaHHOMY YMCITY UHJIMBHUIYaJIbHBIX MH-
IPEIUEHTOB U BBIUUCISIETCS 110 PopMyIIe:

wapo Ll G 1y G

n i1 Hﬂ]‘{ i 6 i-1 H,ZIK 6
D

rje N — Yucio MokaszaTresieil, UCIOoJIb3yeMbIX Ul pacuera uHjaekca; Cj — KOHUEHTpalus
XUMHUYECKOTO BellecTBa B Boje, Mr/i; [1/[K; — ipeenbHO T0MyCcTUMAasi KOHIIEHTPAallKs BEeIeCTBa
B BOJE, MI/IL.

[Ipu onpenenenuu M3B 1715 BOAHBIX 00BEKTOB XO34WCTBEHHO-MIUTHEBOTO U KYJIbTYpPHO-
OBITOBOTO BHOB BOJOIOIB30BAHMS pacueT BeAyT 1o Benuuune [1/[K, i 1mecTu KOMIOHEHTOB,
UMEIOIINX Hanbounblyto kpatHocTh npebitienus (C/I1/]K,), T.e. N = 6. B 4ucio mecTu 0CHOB-
HBIX, TaK HA3bIBACMBIX TMMHTHPYEMBIX» TOKa3aTeJIeH, BXOIAT B 00s3aTEILHOM IMOPSIIKE KOH-
LEHTpanusi paCTBOPEHHOI0 KUCI0poa U 3HaueHue bII/Ks.

VYuuTeiBasi, 4TO Mokazareiab Onoxumudeckoro norpediaenus kucioponaa (bIIKs) sBisercs
MHTETPAIbHBIM TOKa3aTeleM HaJIW4Husl JETKOOKUCseMblx opranumdeckux semiecTB (ITAK mns
BIIK o — 3 Mr O2/11), a Takxe TO, UTO ¢ YBETUUEHUEM COJIEPIKAHUS JIETKOOKHUCIISIEMBIX OpTaHu-
YeCKUX BEIIeCTB (YMEHBIIEHHEM COJIEP:KaHUs PACTBOPEHHOTO KHUCIOPOa) Ka4yecTBO BOJ CHH-
JKaeTcst boJiee pe3Ko.

Buumanue! /s kuciiopoaa naxoaurcs orHomenue I/IK; x C;.

B 3aBucumoctu ot kareropun Bojnoema sennuuHa blIKs permamenTupyercs ciaeayromum
obOpa3om: He Oonee 3 MrO,/nM° IS BOJOEMOB XO3SHCTBEHHO-IIHTHEBOTO BOOIOIB30BAHMUS H HE
6omee 6 MrO; /nM° JUIS BOJIOEMOB XO3SHCTBEHHO-GBITOBOrO M KyJIBTYPHOTO BOJXOMONB30BAHHSL.
Jns mopeii (I u Il xaTteropuu peiO0X03HCTBEHHOTO BOJOTOIB30BAHMS) TISATUCYTOUHASI TIOTPEO-
Hocth B kucnopoe (BIIKs) npu 20°C He m0/KHa TPEBHIIIATE 2 MrO,/mm°.

Tabnuma 1 - Benuunnst BI1Ks B BogoeMax ¢ pa3nuyHOM cTENEHbIO 3arpsi3HEHHOCTH

Crernenb 3arps3HeHHs! (KJIacChl

BIIKs
BOJIOEMOB)

€Hb YUCThIC 05-1.0
CThIE 1.1-19
[EPEHHO 3arpsi3HEHHBIC 20-29
"PSI3HEHHBIE 3.0-39
13HBIE 4.0-10.0
€Hb TPS3HbIE >10.0

Jlist BOJIOEMOB, 3arpsi3HEHHBIX MPEUMYIIECTBEHHO XO3IHCTBEHHO-OBITOBBIMU CTOYHBIMU
Bogamu, BIIKs cocraBisier 006140 0K0J10 70% BITK 00 .
Tabnuua 2 - @usuko-reorpadpuyueckasi 30HaIbHOCTh MPUPOTHBIX BOJ

OKHUCIAEMOCTD MrO,/i 3o0Ha
Ouenb Manas 0-2 [COKOTOPbE
Mamnas 2-5 OHBIC PAOHBI

dopma A Crpanuna 26 u3 50




MHuHHCTEpCTBO HAyKHU M BEICIIEro oOpa3oBanust PO

o N Dopma
Y IbSHOBCKHI TOCYAapPCTBEHHBIH YHUBEPCUTET

®-Pabovast mporpamMma o JUCLUILUTHHE

1bl HIUPOKOJIUCTBEHHEBIX JICCOB,

Cpenuss 5-10 CTENH, TOJYINYCTBIHU M IIyC-
TBIHH, a TAKKE TYH/Ipa
[ToBbIIIEHHAS 15-20 BepHas U F0JKHAsI Taira

OkuCIIsIeMOCTh MOABEPIKEHA 3aKOHOMEPHBIM CE30HHBIM KoJjiebaHusiM. Mx xapakrep or-
penensiercsi, ¢ OJAHOM CTOPOHBI, TUIPOJIOTUYECKUM PEKUMOM U 3aBUCSIIUM OT HErO MOCTYILIe-
HUEM OPTaHUYECKUX BEIECTB C BOAOCOOpA U, C APYroi - THAPOOUOIIOTHUECKUM PEIKUMOM.

B cootBeTcTBUU ¢ TpeOOBaHUSAMH K COCTAaBY M CBOWCTBAM BOJIbI BOJJOEMOB Yy IYHKTOB
MUTHEBOrO BOJIOMOJNIb30BaHusl BennunHa XIIK He moipkHa mpesbimarh 15 MFOz/ILMS; B 30HaxX
peKpeannu B BOAHBIX 00bekTax gonmyckaercs BenuunHa XIIK mo 30 MFOz/I[Ms.

Knaccudukanus kauectBa, COCTOSIHUE BOJHBIX PECYPCOB M BO3MOXXHOCTU HCIOJIB30Ba-
HUS BOJIbI OTPa)KEHBI B TAOII. 3.

Tabmuna 3 - Knaccuduxanus kauecTBa U BO3MOXKHOCTH HCIIOJIB30BaHMS BOJbI B BOJIO-
€Max pasJIMYHOro BUJIa BOJIONOIb30BaHUS

accpl KadecTBa 4ECTBEHHOE  COCTOSIHHE Bonononb3oBanue
BOJ BOJIbI XO3SIICTBEHHO-IIUTHEBOE  KYJIbTYPHO-OBITOBOE
1 [Tpuronna ¢ oGe33apaxu-
OueHb ynCTHIE pHroz p Bnonne npurogna
BaHHEM
2 [Ipurogna ¢ xjopupoBa-
Yucrele PHIOA pHp Bnonne npuronna
HUEM
3 VYmMmepenno 3arpssHeH- llpurogna co cranmapt- Mpurosa
HBIE HOU OYMCTKOM p
4 [Ipurogna TONBKO €O
CIEIMATbHOM OYUCTKON B
Hcnons3oBanue  co-
3arpsi3HEHHbIE ciyvae TEXHUKO-
. MHHUTEIIBHO
SKOHOMHUYECKOH  ILIEJIECO-
obpaszHocTH
5 I'psaA3HbIE Henpuroana Henpuronna
6 OdeHb rps3HbIE Hemnpuroana Hemnpuroana
7 UpessbruaiiHo rpsasuble  Hempuroana Hemnpuroana

B 3aBucumoctu ot BennuuHbl 3B yyacTku BOJHBIX OOBEKTOB MOJPA3EsAloTCs M0 Ka-
4eCTBY Ha 7 KJIacCOB, IIPEJCTABICHHBIX B Ta0I. 4.

Ta6J'II/ILIa 4 - Knaccn(bmcauml KadeCTBa BOAbI BOJOCMOB B 3aBUCUMOCTH OT KOMIIJICKCHO-
ro 3B

4EeCTBEHHOE COCTOSHHE BOJIBI 3naucuus 3B Knacc xauecTBa BoJIbI
€Hb YHCTBIE <0,2 1
CTBIE 0,2-<1,0 2
[EPEHHO 3arpsi3HEHHBIE 1,0-<2,0 3
“pSI3BHCHHBIC 2,0-4<,0 4
A3HBIE 40-<6,0 5
€Hb TPS3HBIC 6,0 - <10,0 6
€3BBIYAITHO TPSI3HBIC > 10,0 7

3ananue Kk padore:

Pexa Bousira ucnosib3yercs Mo MHOTOLEIEBOMY Ha3HauyeHHIO. Ha pa3nuyHbIX ydacTkax
PCKHU BOJA HCIOJIL3YCTCS JIsA XO03AHCTBEHHO-IIUTHEBLIX U KyJIBTypHO-6I>ITOBBIX HYX] Hacclic-
HUsl. 3arpsi3HEHUE BOJAbI MOXKET ObITh OT HEJJOCTATOYHO OYMILEHHBIX COPOCOB CTOUHBIX BOJI pa3-
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JUYHBIX MPEANPHUATHHA, a TAKXKE OT CMbIBA C IOJICH YacTH MOYBBI, COAEPIKAIICH pa3InYHbIC ar-
poxuMuKaThl. HeoOX0oAMMO OMpeneinnTh KOJIOTHUYECKOE COCTOSHUE W MPUTOIHOCTH BOJOEMA
JUTSL YKa3aHHBIX BHJIOB BOJIOIOJB30BaHUS, a TAKKE MPEIJIOKUTh CIIOCOOBI PEIICHUSI BO3HUKAFO-
HIUX POOJIEM.

B tabiu. 5 u 6 npuBeneHbI JaHHBIE XMMHYECKOIO aHaJIM3a BOJBI 10 COACPIKAHUIO B HEH
TOKCHUYHBIX MCTAJIJIOB 1 cnpaBquHe JAHHBIC JIA OHpGI[eJIeHI/ISI BCJIIMYMHBI I/I3B

Tabauia 5 - Pe3ynbraThl XMMHUECKOTO aHAJIU3a BOJIBI IO COJICPIKAHHUIO B HEH KATHOHOB
TOKCHUYHBIX MCTAJIJIOB

Bap. K, Konuenrpanus C, mr/n
Ks, MrOp/am’ §£OZ/ N N T L A TN A A
2,5 55 5 3 01 5 5 5
2,5 55 3 2 01 7 6 0
2.5 55 2 1 01 0 5 5
2.5 55 2 7 01 0 6 2
1,7 55 0 1 01 5 4 2 5
2,2 55 2 0 01 5 3 2
3,1 55 1 2 01 7 8 5
2,4 6,5 02 1 03 3 7 3
3,2 7,5 1 3 01 0 3 5
3,3 8,5 2 2 01 5 5 2
4,2 9,5 3 5 01 0 1 5
1,9 10,5 1 0 02 5 5 3
2,6 10,5 2 5 5 01 0 0 7
2,7 10,5 1 2 01 3 8 2
2,8 10,5 0 3 01 5 6 3

Tabnuma 6 - [lpenenbHO TOMYCTUMBIE KOHIICHTPALIUHA U KJIACC OMACHOCTH KaTHOHOB Me-
TaJUIOB B BOJIE

MerTanibl
Kasarciib 3+ 3+ 2+ 3+ 2+ \2¢ '+ 2+ 2+
(Ks, mr/mn 5 005
acc OIlacHO-
CTH

ITopsA10K BBINONIHEHNS PACUETOB:

1. Onpenenuts uHAEKC 3arps3Henus Bojs! (M13B):

1.1. Paccuutars kpatHocTb npebimeHust (C/I1AK;) ams yka3aHHBIX BEIECTB, UCTIONb3YS
nanfabie Tadnui 3,4 u 5.

1.2. BeiOpath 1mecTh KOMIIOHEHTOB JUIsl pacyeTa: KOHIIEHTPAIMs paCTBOPEHHOTO KHUCIIO-
pona, 3HaueHue hI1Ks, a Taxke 3HaAUCHUS 4 TTOKa3aTeield, UMEIOINUX HauOOJBIITYI0 KPaTHOCTh
IIPEBBILICHHUS.

1.3. Paccuutars 3B m1st BIOpaHHBIX KOMIOHEHTOB 1O (opmyiie (1).

1.4. Pe3ynpTaThl pacueToB MPEACTABUTH B BUJIE TAOIULIBI 7.

1.5. Yka3zaTh KaueCTBEHHOE COCTOSHUE BOJIbI M CTEIIEHb €€ MPUTOIHOCTH JIJIs MPEJICTAB-
JICHHBIX BUJIOB BOJIOIIOJIb30BaHMs, UCIIONB3Ys JTaHHBIE Ta0uuI S 1 6.

Tabmuma 7 - Uaaexc 3arpsSa3HeHHs BOIbI
HueHtpamus  C acTBYIOT B

Ka3aTesn M/ (K, mr/on TIK, pacuere 3B
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Ks, mr Oy/n
>TBOPEHHBIN

KHCJIOPOJI, MT/JT
3+

3+
2+
+
2+
2+

2. ITo pe3ynbraTaM BbINOJHEHUS pabOThI MPEIOKUTh MEPHI 110 3alUTE BOJOEMA U
IIpU HEOOXOIMMOCTH OIMCATh METO/Ibl OYMCTKHU BOJbI B IPOMBIIUIEHHBIX U IOMAIIHUX YCIOBUAX
JI0 COCTOSIHUSL TUTHEBOM BOJIBI.

3. PaccMoTpeTs cxemy OUYMCTHOrO coopykeHusi (IpeICTaBlIieHa CXeMa pealbHbIX
OUYHUCTHBIX COOPY)KEHUH, pacnojokeHHbIX B I. JtoOGepiisl MockoBCckoi 001acTH, OYMILAIOIIMX
BOJ1y CEBEPO-BOCTOUHBIX PallOHOB CTOJIMIIBI).

4 3apucoBaTh B TETPa/b CXEMY OUUCTHOI'O COOPYKEHHSI CO BCEMH 0003HAUEHUSIMHU.

MNABAIOWMA W NEPBUYHbBIE OTCTOWHMKH
"~ KPYNHbIA MYCOP

/
rPYBbIE TOHKWE
PELWIETKH PELUETKHU

Ha emanyuu oxucmyu 6004
npodenbieaem Mit020KUA0MEM:
POBbLIL NYMb, NPOXOJA epe3 pas-
AUYHBLE YCMPOUCMEA U COOPY-
aerus. Tam uz neé ydasaom
necox, 2AURY w opyzue npumecy,
a makxe pacmeopénnsle opza-
nuvecixue gewecmoa. B pexy :
goda nocmynaem KpPUCMmQAbHO BTOPU4HBIE
yucmod. OTCTOMHUKHN

A
!

nPECC-
GUNBTPLI

i

+ Y®-YCTAHOBKA

Pucynox 1 — Cranmus ounctku Bojb! (T. JIro6epip, MockoBckasi 001acTh)
JlonoaHUTh cxeMy HH(OpManueil o JOMOJHUTEIBHON MPOBEPKE OUYMIIEHHOU
BOJBI TIEpea COpPOCOM B BOJIOEM C TMOMOIIBIO OWOTECTUPOBaHUS (TECT-OOBEKTAaMU B JTAHHOM
CIIy4ae BBICTYMAIOT PBIOBI — CTEPIISIB).
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JlaGoparopnas padora Ne 5. OnpenesieHue BbIHOCA OMOT€HHBIX 3JIEMEHTOB
€ CeJIbCKOXO03511iCTBEHHBIX YIOAui

eas padoThl: OCBOUTH METOJMKY pacueTa BBIHOCA OHMOrEHHBIX BEIIECTB U3
arpo’KOCUCTEM.
TeoperuyecKkue CBeIeHHS:

Pacyer BbiHOCA OMOTEHHBIX BEIIECTB C CEIbCKOXO3SMCTBEHHBIX YrOJWil MPOBOJAT Ha
OCHOBE H3BECTHBIX arpOXMMHUYECKHUX 3aBUCHUMOCTEU, CBS3BIBAIOUIUX KOJUYECTBO BBIHOCHUMBIX
BEILECTB CO CBOMCTBAMH I10YB, BUAAMU U YPOKAUHOCTBIO CEJIbCKOXO3SIMICTBEHHBIX KYJIBTYP.

PacuetHoe ypaBHEHUE IS OTpEAEICHUs BRIHOCA OMOTEHOB M3 MOYBHI OCHOBBIBACTCS HA
YPOXaHHOCTH CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp KaK Ha MHTETPAJIbHOM IOKa3aTeje COCTOSHUS
HECKOJIbKUX 0a30BbIX (PaKTOpOB (II0YBA, METEOPOJIOTMYECKHE YCIOBUS, MPOAOIKUTEIBHOCTh
BEreTallMOHHOTO TEPHOAa, KOJIWYECTBO MPUMEHSEMBIX yTO0OpeHHi, CocoObl MX BHECEHHS U
Ip.).

BpiHOC mUTaTENBHBIX BELIECTB CJIAracTCs W3 XO3AMCTBEHHOW M OCTATOYHOM YacTeu
(kopHEBBIE U TOXKHUBHBIE ocTaTku). [locie MuHepanu3alud OCTATOYHOM 4YacTHU MUTATEIbHBIC
BEIECTBa MEPEXOAT M3 OpraHHuecKoi (OpMbI B JOCTYIHOE AJsl pacTeHHil cocTosiHue. Yem
OoJibllie XO35MCTBEHHAs YacTh (ypoxai), TeM OOJblle ocTaToyHas 4acTh (MOJ3eMHasi Macca) U
BBIIII€ ECTECTBEHHBIN BRIHOC OMOT€HOB U3 MOUYBHI B PEKU U APYTUE BOJIHBIE SKOCUCTEMBI.

Xon paboTsl:

BosmoxHblli BbIHOC a30Ta, ¢ochopa U Kalusig C CEIbCKOXO3SHCTBEHHBIX YTOAMIA
ompezensercs mo Gopmyie:

W=RF

rae W - BeIHOC OMOTe€HHBIX BEIIECTB, KI/TO/,

R - yaenpHOE KOTMYECTBO BBHIMBIBAHUSI OMOTEHHOT'O BEHIECTBA M3 TTOYBHI JIJIsl KOHKPETHOM
CeJIbCKOXO035HCTBEHHOM KYJIBTYpHI, KI/Ta,

F - muiomane, 3aHsATas KyJIbTypoi, ra.

VY nenbHOE KOJIMUYECTBO BhIMbIBaHUS (R) HaXOAAT B 3aBUCHMOCTH OT BHJA U YPOKAHHOCTH
KOHKPETHOW KYJIbTYPhI, CBOMCTB MOYBHI U KOd(PuImeHTa norepb OMOTEHHBIX BemiecTB. Pacuer
IPOMU3BOJIAT 1O popMyJIe:

R=aKY,

rae a - ko3 PuIreHT BpIHOCAa OMOTEHHOTO BEUIECTBAa U3 MOUBHI JJIsl HCKOMOU KYJIbTYpPBI
(tabmuna 1);

K - BbIHOC OHMOT€HHOTO BEIIEeCTBA M3 TOYBHI C ypOkaeM i HMCKOMOW KYJIbTYpPBI
(tabnuua 2), Kr/T;

Y - ypoxaii HCKOMO# KyJbTYpBI, T/Ta

[Ipn pacuerax HCIOJIB3YIOT MIPOrHO3UpYyEMOe 3HaYeHUe YpOKaHOCTH
CEIbCKOXO3SMCTBEHHOW  KYJNbTYpBl, IUIOLIAAb, 3aHATYI0 KYJIbTYpOH ONPENENsiOT IO
(baKkTHYECKUM JTaHHBIM XO035HCTBA O CTPYKTYpPE MOCEBOB B BOJOOXPAHOU 30HE PEKH.

Tabmuma 1 - Koaddunmentsr BeiHOCa OMOTEHHBIX BENECTB M3 TOYBHI KYIbTypaMu

Koad dutimeHnTs BIHOCA OMOTEHHBIX
Kymerypa Hosesr asora doctopa xamiz
O3nmas J1epHOBO-TTOA30JTUCTHIC, 0,16 0,12 0,07
MIICHUIIA Cephle JIECHBIE,
UepHO3eMBbI OOBIKH. 0,11-0,12 0,10-0,11 0,01-0,07
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O3umas JlepHOBO-TTOA30JIHCTEHIE, 0,28 0,11 0,36
POXb YCPHO3CMBI Oo1oa3s. )41

BBIIICJIOY.
Sposbie Bce mouBsl 0,12-0,48 0,04-0,12 0,12-0,41
3CPHOBBIC
Kaprodens JlepHOBO-TIOA30IHCTHIC, 0,21-0,30 0,17-0,19 0,32-0,33

CephIC JIECHBIC
Muorosietare |Bce mouBbl 0,50-0,61 0,15-0,25 0,25-0,60
TpaBbl

Ta6Jmua 2 - BpIHOC OHMOreHHBIX BCHICCTB M3 IIOYBBI C YPOKAEM BO3JCJIIBIBACMbBIX

KYJIBTYp, KI/T

Kynbrypa [TouBbI N P,Os | KO
O3umas JlepHOBO-TIO30IUCTHIE 34,0 9,0 20,0
[ILICHHTIA Cepble JIECHBIC, YSPHO3EMbI OIOJI30JICH. U BhIle- 32,4 12,0 25,6
JIOYEHHBIE
UepHOo3eMbl 0OBIKHOBEHHBIC 29,0 10,0 27,0
Kamrranossie 33,0 10,0 25,0
O3umast poxKb JlepHOBO-TIOA30JIUCTHIC 24,5 12.0 26,0
Cepsle JeCHbIE, YEPHO3EMbI OMOJI30JI€H. U BBIIIE- 32,6 12,6 27,0
JIOYEHHBIE
UepHOo3eMBbl OOBIKHOBEHHBIE
Spoas JepHOBO-1IOA30MHCTHIE 33,0 14,0 26,0
ftermma Cepsle necHble, YepPHO3EMbI OMOA30JIeH. U Bbiie-| 37,0 11,0 23,0
JIOYEHHBIE
YepHo3eMBbl OOBIKHOBEHHBIE 400 11.0 23,0
Kamrranossie 420 10,0 32,0
SIpoBoii suMeHb JlepHOBO-1IOA30IHUCTHIE 26,0 10,4 17,0
Cepble JieCHBIC, YSPHO3EMBI OITO30JICH. U BBIIIIC- 24,0 12,0 18,0
JIOUYEHHBIE
YepHo3eMbl 0OBIKHOBEHHBIC 30,4 11,4 22,0
Kaprtodens JlepHOBO-IOA30IHUCTHIE 5,0 1,5 7,0
Cepble necHbIC, YEPHO3EMBI OMOA30JICH. U BHIIIIE- 2,0 14 2,5
JIOYEHHBIE
KopmoBeie kynbTy-| Bce mouBbl 17,6 6,3 19,5
PBI 1 MHOTOJI.TPaBbI

Pewume crneoyrowue 3aoauu:
3amaua 1. Paccumraiite BhIHOC OuoreHHbIX BemecTB ¢ 200 ra 4epHO3EMHBIX IOYB,
3aHATBIX 03UMOM MIICHUIICH, €CITH YPOXKAHOCTh cocTaBuia 2,5 T/ra.
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3amaua 2. PaccuwTaiiTe yaenbHOE KOJMYECTBO BBIMBIBAHHMS a30Ta M3 JICPHOBO-
MIOJI30JIMCTOM TIOYBBI, 3aHATON O3MMOM POXKBIO, €CITU ypoxKaitHOCTh coctaBmia 3,0 T/ra.
3amaua 3. Paccuuraiite BeiHOC OnoreHHnix BemecTB ¢ 1000 ra aepHOBOMOI30IMCTHIX
MOYB, 3aHATHIX KapTodenem, eciiu ypoxxaiHocTh coctaBuia 18,0 1/ra.
3amaua 4. Paccuuraiite yaenbHOE KOJIMYECTBO BBIMBIBAHMS Kajus W3 CEPBIX JICCHBIX
MI0YB, 3aHATHIX MHOTOJICTHIMH TPaBaMH, YPOKaHHOCTH KOTOpBIX coctaBmia 30,0 T/ra.
KoHTpoJibHbIE BOIPOCHI:

UYro Takoe 3BTpodupoBaHue?

[lepeuncnure BaxHeine OMOTEeHHbBIE JIEMEHTHI.

Hcrounnku OMOTeHHON HArpy3KH B IIpe/iesiax arpapHoil TEpPUTOPHUH.

OT 4ero 3aBUCUT BRIHOC OMOTEHHBIX BEIIECTB C CEIbCKOXO3SICTBEHHBIX YTOIUi?

BnusHue JKHBOTHOBOJCTBA M €CTECTBEHHOU PaCTUTCIBbHOCTH Ha OMOreHHOe
3arpA3HCHUEC BOJI.

abkrwdE

JlaboparopHo-nnpakTn4yeckas padora Ne 6. 3arpsi3HeHHe 0YB THAKEJIbIMHU
MeTaJJIAaMHU M 310POBbE Ye10BeKa

Heas padoThl: 3aKkpeIyieHUE 3HAHMM MO BOINPOCAM BIMSHUS TSKEIBIX METAUIOB Ha
37I0pPOBbE YEJIOBEKA, IOJYYEHHBIX B JICKHMOHHOM KypC€ M B PE3YIbTaTe CaMOCTOSTEIBHOU
paboThl HaJ yueOHOW IUTEpaTypoil; yCTAaHOBJIICHHE KATETOPUHU 3arpsi3HEHUS IMOYB TSHKEIBIMU
METaJUIAMH ¥ COOTBETCTBYIOIUX MEIMOPATUBHBIX MEPOIIPUATHUH.

Teopernyeckue cBeleHH:

MecTopoxkAeHHUS MTOJIE3HBIX HCKOMAEMBIX KOHLIEHTPUPYIOTCS B 30HAX, TJI€ CYLIECTBOBAIN
HauOosee OnaronpusTHbE (DAKTOPBI Ui MX BO3HHUKHOBEHMS, 00pa3ys MeETauIOreHHYecKue
NpOBUHIIMM W Tosica. Tak, mnpakThudeckn Bech JlambHui BocCTOK Jn€XUT B mpenenax
THUXO0KEaHCKOT0 PyIHOIO I05ACa, IITaBHBIMU METaJUIAMH KOTOPOIO SBJISAIOTCS 30JI0TO U OJIOBO.
Hansauit BocTox Poccuu MOKHO CMeI0 Ha3bIBaTh OJIOBSIHHOM MPOBUHITMEHN CTpaHbl, HOO 3/71€Ch
COCPEOTOUEHBl MPAKTUYECKH BCE pa3BeJaHHBIE 3alachkl OJIOBA U BEJETCA ero Ao0bva.
HanpHeropckuii paiioH Ha ceBepe [IpuMopckoro kpas TMpeAcTaBisIEeT CcOO0OW CBUHIIOBO-
LIMHKOBYIO METaJIJIOTeHN4ecKyro nposuHuuto. Ha teppuropun /IBOP cocpenoroueHo Takxke u
88 % 3amacoB cypsMbI Poccun.

ITouBennsle ycioBus JlanbHEBOCTOUHOrO permoHa BecbMa cnenuduunsl. HeoOxogumo
OTMETUTbh, YTO KJIAPKH JJis OOJIBIIMHCTBA TSDKEIBIX MeTauioB B mouBax I[Ipumopss u
[Tpuamypbsi 3HAUMTENBHO BHIIE, YeM B cpeaHeM Mno Poccun. VcknrodyeHHe COCTaBIAIOT
MOJIHOJIEH, XpOM U MEJIb.

IIpumepro 90 % TAKENBIX METANJIOB, MOCTYHAKOIIMX B OKPY)KAIOIIYI Cpeny,
AKKyMyJIIpyeTCsl IOYBAMH. 3aT€M OHU MUIPUPYIOT B IPUPOJIHBIE BOJBI, IOINIONIAIOTCA
pacTeHHsIMM M TOCTyNaloT B muiieBble nenu. Ilocrymienue tspkenbix MetauioB (TM) B
OpraHM3M 4YeJIOBEeKa IMPOUCXOINT I10 LEMHU: IT0YBa - PACTEHHE - )KMBOTHOE - 4esloBeK. [Ipoayknus
pacTeHHEBOJCTBA, BbIpAIlleHHAs JaXke Ha clabo3arps3HEHHBIX IO0YBaX, CHOCOOHAa BBI3BAThH
KyMYJSTUBHBIN 3(]dexT, o0ycnoBnuBas MOCTENEHHOE YBeIMYeHUEe cojepxkanus TM B
OpraHu3Me TEMJIOKPOBHBIX (YEJIOBEK, )KUBOTHBIE).

Tsoxensle MeTauibl, ITOCTYNAKONIME HA ITOBEPXHOCTh II0YBBI, HAKAIUIMBAKOTCS B
MOYBEHHOH TOJIIEe, 0COOEHHO B BEPXHUX I'yMYCOBBIX MOPH30HTaX M MEUIEHHO YIAIAIOTCSA TpU
BBIIICJIAYMBAHNY, TOIJIOIIEHUN pacTeHUusMH, 3po3uu. l[lepumon mnonyynaneHus 3HAYUTEIBHO
BapbUPYET ISl Pa3IUUHBIX 3JIEMEHTOB U cocTasisier it Zn - 70-310, Cu - 310-1500, Cd - 13-
110, Pb - 740-5900 ner.

Tokcuynocts TM Uit KUBBIX OpPraHU3MOB OIPENEISICTCS CBOMCTBAMM U YPOBHEM
KOHIEHTPALlUU CAMHX DJIEMEHTOB, UX MHUIPALIMOHHOW CIIOCOOHOCTBHIO, CTENEHbIO HAKOIJICHUS B
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OpraHax u TKaHsX.

Y 103BOHOYHBIX KUBOTHBIX CBBIIIE 90 % BcocaBiierocs: ceunya GUKCUPyeTcs: B KOCTSIX,
a TaKXke BO BHYTPEHHHUX OpraHax. Y uejoBeKa MpPOUCXOASIT MU3MEHEHHs B HEPBHOH CHCTEME,
OPOSIBIIAIONIMECS B TOJIOBHOW OO0JIM, TOJNOBOKPYKCHHUSAX, MOBBIIIEHHOW YyTOMJISIEMOCTH,
pa3apaXUTENbHOCTH, HapylIeHUsX cHa W namsatu. llopaxenue mnepudepuueckoil HepBHOU
CHUCTEMBI BBIPaXXA€TCsl B TaK HA3bIBAEMBbIX CBUHIIOBBIX Mapajinyax, MPUBOSAIIUNX K Hapaidyy
MBI pyK W HOr). OCHOBHBIM JMAarHOCTHMYECKUM IIOKa3aTelieM BO3JEWUCTBUSA CBUHIA Ha
3/I0pPOBBE YEJIOBEKA SIBIISIETCSI YPOBEHb €T0 COAEpIKaHUs B KpoBU (KOHIeHTpauus Pb He momkna
npeBbimarh 15 Mxr/100 mi y B3pocibix u 7 Mkr/100 mn y nereit). Ilpu conmepkanuu 50-60
MKr/100 MJI B TIOBEICHUM 4YEJIOBEKA MPOSIBISIFOTCS TPHU3HAKK JEIPECCHU U arpeCcCUBHOCTH.
YcranoBnenHoe skcrnepramu @PAO/BO3 mMakcuMmanbHO AOMYCTUMOE MOCTYIUIEHWE CBHHIIA IS
B3POCJIOTO YEJIOBEKA COCTaBIsieT 3 MI' B Hemeno, T.e. jgonyctumas cyrounas mo3a (ACJ)
cocrasigeT okojo 0,007 MI/Kr Macchel Tea.

K nopaxenuto kadmuem Haunboiiee NMpenpacrnoaokeHbl NMOYKH U IEYEHb, HAPYIIAECTCS
00OHSHHME, MOSBISAIOTCS TOJIOBHBIE 00nu, 00JIM B CycTaBaX M KOCTAX. YcTaHoBieHHoe BO3
JOIYCTUMOE TOCTYIJIEHUE KaaMmMusi [ B3pocioro uenoeka - 500 Mkr B Henmenwo, T.e.
nomnycrumoe cyrounoe norpednenue (JCII) - 70 mxr/ cyt, a AC/ - 1 MKI/Kr Macchl Tena.

[lo creneHuM TOKCHYHOCTH pa3MYalOT: METAUIMYECKYIO pMIyMmb, HEOPTaHUYECKUE U
OpraHvyecKkue coequHeHus pTyTd. OTpaBlieHHE MapaMH METAUIMYECKON PTYTH BbIpaxaeTcs
o01melt c1aboCThI0, TTOBBIIICHHOW TEMIIEpaTypoi, TOJIOBHON 0O0JIbI0, KaTapalbHBIMH SIBICHUSIMU
CO CTOPOHBI JAbIXaTeNbHBIX MyTell. Heoprannueckue coeMHEHUs PTYTHU MajOJEeTy4H, MOITOMY
OMACHOCTh BO3HUKAET IpU IOCTYIUIEHMM BHYTpb OpraHusma ¢ nuuieil u Bojgoil. HambGonee
OMNacHbl OPraHMYECKUE COEIMHEHMS, TaK KaK UX TOKCUYECKOE JEHCTBUE MPOSBISETCS CITYCTS
HECKOJIbKO Hefenb. [Ipu 3ToM XapakTepHbl 3MOIMOHAJIBHBIE U IMCUXMYECKHE PACCTPOUCTBA.
Jonyctumoe HeeabHOE OCTYIUIEHUE PTYTH HE JIOJKHO npeBbimarh (0,3 Mr Ha 4elloBeKa, B TOM
yrcne MeTUIpTyTu He 6ornee 0,2 mr, uro skBuBasieHTHO 0,005 Mmr/kr u 0,0033 Mr/kr mMaccel Tena
3a HEJEI0.

Meop - OMH U3 TEPBBIX METAJIOB, KOTOPHIA YEIOBEYECTBO HAYaJIO HCMOJIB30BaTh B
yrctoM Buje. [lorpebnenne B nuiy 60JIbIIOr0 KOJIMYECTBA COJIEH ME/IN BbI3bIBAET TOKCUUECKHE
abdexTsl y mrofe u KUBOTHBIX. OHH, Kak mpaBuiio, oOpaTumbl. [Ipu BBICOKMX YPOBHSX
coJlepkaHuss HMOHBI Meau OnokupyroT SH- rpynmbl GenkoB, B OCOOEHHOCTH (EPMEHTHI.
CyTouHas moTpeOHOCTh B3POCIOro YenoBeKka B Meau - 2-2,5 mr, T.e. 35-40 MKI/KT Macchl Tena,
nereit — 80 Mkr/kr. OJIHAKO TPU HOPMAJIBHOM COJIEpKAaHWUU B THIIE MOJUOAEHA U IMHKA -
(U3UOJIOTMUECKUX AHTArOHUCTOB MeNH, Mo oreHke skcrneproB PAO, cyrouHoe morpedieHue
MeJI MOKET COCTaBJIATh He OoJiee 0,5 mr/kr maccel Tena (10 30 MT B parroHe).

Huuk yuyacTByeT B psle BaXHBIX OHOJNOTHYECKUX  IPOILIECCOB, OCOOEHHO
depmeHTaTUBHBIX. OgHAKO M30BITOK LIMHKA OKa3bIBA€T TOKCHYECKOE JEWCTBHE HA OpPraHH3M,
NEHCTBYS Ha >KENyIOYHO-KUIIEUHBIM TpPakKT (TOIIHOTA, PBOTA, OOJH B JKEIYAKE, KOIHKU WU
nuapes). M30pITouHOE MOCTYIICHHE IIMHKA B OPTaHU3M JKUBOTHBIX M Y€JIOBEKa COIIPOBOXKIAETCS
MaJIcHUeM COJIepKaHUs KallbIsl B KPOBH M KOCTSIX, a TaKKe HapylieHHeM ycBoeHus docdopa,
YTO MPUBOJMT K PA3BUTHIO OCTEOIOpo3a. JIHeBHAs HOpMa MOCTYIUICHUS ero B opranusMm - 10-15
MT.

Bricokasi KOHILIEHTpalusl 0/106a B THILE MOXET NPUBECTH K OCTPOMY OTPABIIEHHUIO
(TomHOTa, pBOTA W T.A.). TOKCHYHAs J03a OJIOBa IS YEIOBEKAa COCTABISIET 5-7 MI/KT MaccChl
Tena.

[To MexaHU3My TOKCHMYECKOIO JECHCTBHUS M KIMHUYECKOW KAapTUHE OTPABIICHUS Cypbmd
AQHAJIOTMYHA MBIIIbSIKY: BOCHAJICHHUE CIM3MCTON 00OJOYKM pTa, 3aTPyIHSIONIUM MPUEM IHILH,
CIIFOHOTEYCHHEM, a TaKKe€ YBEIMYCHHEM MIEHHBIX IUM(PATHYECKUX Y3JI0B, JKEIyJ0YHO-
KHUIIIEYHBIMU ~ PAcCTPOMCTBaMU, OECCOHHUIIECH, TOJOBOKPY)KEHHEM, OOIIe ClaboCThIo.
Tokcnynas no3a amns B3pocibix - 100mr/cyT, neranbHast - 500-1000 mr/cyT.
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Bo3MmokHOE KCIIONB30BAHKUE MOYB, 3arPsA3HEHHBIX TSKEIBIMU METAIUIAMUA U IPUMEPHBIE
MeJIMOpaTUBHbBIE MEPOIPUATHS Ha HUX MPUBEACHBI B Tabnuie 1.
Tabnuma 1 - 3arps3HeHHbIe TOYBBI M METUOPATUBHBIE MEPOIIPUATHS HA HUX

Crerneun
TpSI3HEHUS
[10YB

3a

XapakTepucTuka 3arpsi3He-
HUS TIOYB

Bo3MoXHOE MCIIOIL30BaHHUE

MenopaTuBHbIE
OpraHu3alOHHBIC
MEpOTIPUSITHS

Hu

Jlonmyctumas

ConepkaHue  XMMHYECKHX
BCIICCTB B MMOYBE MPEBbIIIA-
eT (oHOBOE, HO MEHBIIE
T1IK

Ilon BCE CEJILCKOXO035IM -
CTBEHHBIE KYJIbTYPbI

3BecTKOBaHME,
BHECCHHE YI00pEHUN

Huskas

Cozep)kaHe  XUMHUYECKHUX
BCIIICCTB B IIOYBE OOJIBIIIE
[[IK npu naumMuTupyromem
0011IeCAaHUTapHOM W MHIpa-
[IMAOHHOM BOJHOM IIOKa3a-
TESIX BPEIHOCTH, HO HIKE
[[JIK 1o TpaHCIOKalMOH-
HOMY ITOKA3aTeIIr0

OrpaHuunBarOTC KYJbTYpBHI,
BbICOKOUYBCTBUTEIIbHBIC K|
HakorieHuto TM. TlotpeGie-
HUE MNPOAYKLIHH PpPACTEHHUE-
BOJICTBA HE OIPAaHUYMBAECTCA,
3a4 UCKIIOYEHHEM HCIIOJIB30-
BAHMS JUJIs1 IPOU3BOJICTBA JET-
CKOTO M JUETHYECKOIr0 MNUTa-
HUS

I3BecTkoBaHUE,
BHECEHUE yIO00OPCHHIA
1 COpOCHTOB

Cpenuss

ConepxaHue  XMMHUYECKUX
BEIIECTB B MOYBE IPEBbHILIA-
er IIAK mpu numutupyro-
1ieM OOIlleCaHUTapHOM, MHU-
FPalliOHHOM BOJHOM WM MHU-
rpalliOHHOM BO3yLITHOM
MOKAa3aTeNsIX BPEJHOCTH, HO
Hiwke [[JIK mo TpaHcmoka-
LIMOHHOMY ITOKa3aTEII0

B03M0XHO BbIpalBaHUE
KOPHEKJIYOHEIUION0B, KpOMe
CBEKIIBL. VCcKimtouaeTcs npouns-
BOJCTBO CTOJIOBOM  3€JIEHU
(camara, Jyka, IIMAHATA, YK-
pora, MEeTpyIIKH), OBOIIEH U
ATOJIHBIX KyJIbTyp. BBonsrcs
OrpaHu4eHus Ha cOOp rpuboB

['my6okas (30-40 cm)
BCIIAILIKA.
I3BecTkoBaHME,
BHECEHUE yJ00peHHit
1 COPOEHTOB.
KOHTpONIb  KYJBTYp
Ha conepxkanue TM.

Bricokas

ConepkaHue  XUMHUYECKUX
BEIIECTB B [10YBE IIPEBBILIA-
er [IJIK mpu numutnpyro-
1eM TPaHCIOKAIIMOHHOM
oKa3aresie BpeAHOCTH

[lonq KOpMOBBIE M TEXHHUYE-
CKHE KYJIbTYpPbI, YCTOMUUBBIE
k TM. OrpanuuuBarorcs ISt
[IPOJIOBOJILCTBEHHBIX  ILIEJIEH
KYJIbTYPBI, c1a00YyBCTBHU-
TenbHbIe K TM.

Y 1aneHne BEpXHEro
(0-2 cm) 3arpsi3HeH-
HOTO CJIOSI, W3BECT-
KOBaHHE, BHECCHHE
yaoOpeHudt u cop-
OEHTOB, BEICHHE CeE-
MEHOBO/ICTBA.

KoHTponb  KyIbTYp
Ha conepxkanue TM.

OueHb BBICOKAs

ConepkaHe  XUMHUYECKHUX
BEILIECTB B IIOYBE BHIIIE

[1/IK mo Bcem mokazaresnsim

3bsaTHE 3€MENb U3 CEIbCKO-

XO3MCTBEHHOTO 000pOTa

KoHcepBanus 3e-
Mellb.  MOHHUTOPHHI]
TOKCHUKAaHTOB.

[Ipumeuanue: ynoOpeHus - opraHuyeckue W MuHepanbHble. CopOeHTHL: TOpd, MXH,
rmHUCThIe MUHepaibl. M3BecTkoBas myka o 'OCT 50261-92.
JIMMUTHPYIOIHIA TTOKa3aTedh BPEIHOCTH - TO HAUMEHbIIIEE U3 0OOCHOBAHHBIX YPOBHEH
colepkaHusi BemecTB, npuHuMaemoe 3a [IJIK u oTpaxaromiee Hambosiee yS3BUMBIA MIYyTh
BO3JICUCTBUS TOKCUKAHTA.
IIpu 3arps3HEHUM OYBBI HECKOJIBKUMU JJIEMEHTaMU OLIEHKA OIIACHOCTH 3arpsi3HEHUsS Z3
MIPOU3BOUTCS 110 (OpMYyIIE:
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Zz=73 Kc - (n-1),

rre Kc - xoouuueHT KOHLEHTpAIMM 3JEMEHTa, ONpEeACsSeMblii OTHOIIEHHEM €ro
coJlepKaHusl B 3arpsi3HEHHON MouYBe K (HOHOBOMY;;

N - YUCIIO XUMUYECKUX DJIEMEHTOB-3arPA3HUTEIICH.

[Tokazarenb Z3 HEe yUYUTHIBAET TOKCUYHOCTDH (KJIACC OMACHOCTH) TSKEJIBIX METaJUIOB, UX
BO3MOXHBI AHTaroHW3M M CHHEPrU3M B MOYBEHHOM M pacTuTeNbHOU cpexae. Iloatomy 1o
BEJIMYMHE TOKa3aTesd Z3 MOXKHO IPOBECTH JIMIIL NMPUMEPHYIO OLICHKY CTENEHU 3arpsA3HEHUs
IIOYBBI M COCTOSIHUSA 3/10pOBbs HacesieHus (Tadnuna 2).

Tabnuua 2 - OpueHTUPOBOYHAS 1IKAJIa ONACHOCTH 3arpsi3HEHUSI I0YB

Koapdunment
Kareropus 3arpss- [Toka3zaTenu 310pOBbS HACEIICHUS B O4a-
HCHHMSI [T0YB Z3 rax 3arpsi3HeHHUsI CTCTICHH 3arpAs-
Henwus mous C3
Jlonyctumast <2 Huzkuii ypoBeHb 3a0071€Ba€MOCTH JeTe 0,0
Huzkas 21-8 Huskuii  ypoBeHb  3a00JeBacMOCTH 0,3
’ B3POCIIBIX
Cpennsist 8,1-32 YBenudeHne oOmero ypoBHs 3abosie- 06
BACMOCTH ’
Bricokas 32,1-64 'VBenuueHue yuciia O00JICIONX AeTEH ¢ 15
XPOHUYCCKMMHU 3a00JICBaHUSIMH, Hapy-
[ieHue (YHKIHOHUPOBAHUS CEPACYHO-
COCYAMCTON CUCTEMBI
OdeHb BBICOKAS >64 VBelInYeHne ciyyaeB TOKCHKO3a Oepe- 2,0
MEHHOCTH, TPEKICBPEMEHHBIX POJIOB,
MEPTBOPOIKIAEMOCTH

3aganme: TpeOyeTcss YCTAaHOBHUTh KATETOPHIO 3arpsi3HEHHS JIYTOBO-OypOH TOYBBI
TSKEJIBIMU METAJIJIAMH U TIOKa3aTeNN 37I0POBbS JIIOICH.

VcxomHble NaHHBIC: BaJOBOE COJACPIKAHUE TSDKEIBIX METANIOB B JIyTOBO-OYypO#l MOuBe
cieayrorniee (mr/kr): Cu - 72, Co - 35, Zn - 362, Pb - 192. ®onoBoe cojepkaHue 3THX METAILJIOB
B JIyroBo-Oypoii mouBe mpuBeneHo B Tabnume 3. [locime mnpowsBerneHHOTO pacyera (C
UCIIOJIb30BaHNEM (OpMyJbl 1) YyCTaHOBUTH YPOBEHb 3arpsiI3HEHUS MOYBbI, BIMSHUE HA 3/J0POBbE
YeJI0BeKa, HEOOXOIUMbIE  MEJIHOPATUBHBIC W  OpPraHW3allMOHHBIE  MEpOmNpusaTHsS  (C
UCIOJIb30BaHUeM Ta0uIl 1-3).

Tabmuua 3 - ®oHoBoe cojepxkaHue BaloBbIXx ¢opmM TM B maxoTHOM clioe
nouBsl [IpuMopckoro kpasi, MIr/Kr
[TouBsl Zn Cu B Co Ni Pb
Bypsle necHble 73 292 63 24 65 29
Bypo-nonzonucreie 63 29 83 26 59 44
JIyroBo-0ypsble 74 18 62 16 40 28
JIyroBble rieeBble 53 26 48 14 44 25
[ToiiMmenHbIE 66 18 58 20 36 31

KoHTpoJibHbIE BOIPOCHI:
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1. Ucnonw3ys InuTepaTypHble HCTOYHHMKH, PpACCKaXUTe O pPAaCIpPOCTPaHEHUH,
TOKCHYHOCTH, (hopMax HaXOKJCHHUS B IOYBAX TSDKEJIBIX METAJUIOB.

2.  KakoBbl MeXaHHU3MbI MOTJOLICHHS, TpaHCHOpPMAIMU M METa0OJIM3Ma TSKEIbIX
METAJIJIOB B OpraHax U TKaHAX pacTCHUM?

3.  Pacmpenenenue TSXKelbIX METANIOB B PACTCHUSX.

4.  Ilepeuncnure npreMbl IO CHUKEHUIO 3aTPSA3HEHNUS NIOUB TSKEJIBIMU METaJJIaMU.

5. HazoBuTe Meppl MO CHUKEHHIO HETaTUBHOTO BIUSHUS TSDKEIBIX METaIOB Ha
3/10pOBbE YEJIOBEKA.

JlabopaTopHo-npakTuyeckasi padora Ne 7. Pacuer niiaTsl 3a 3arpsi3HeHue
3eMesIb XMMHYeCKHMH BellleCTBAMH

Heab padoThl: 0OCBOUTH METOAMKY pacyueTa IUIAaThl 3a 3arpsA3HEHHUE 3eMENIb XMMUUECKUMU
BEIIIECTBAMHU U yliepOa OT 3arps3HEHUs 3eMellb HECAaHKLIMOHUPOBAaHHBIMU CBAJIKAMH OTXOJIOB.

Teopernyeckue cBeieHUs!

OxpaHa OKpy)Karollel Cpelbl U PalMOHAIBLHOE HCIIOJIB30BAHUE €€ PECYPCOB SIBIIAETCS
OJIHOH M3 aKTyaJlbHEHIINX Mpo0IeM cOBpeMeHHOCTH. OTHOLIEHHE K IPUPOIHOM Cpefie SBISETCS
MEpOil COLMATIbHBIX U TEXHUYECKUX JIOCTH)KEHUH 4eIOBEYECKOI0 OOILECTBa, XapaKTEepUCTUKON
ypOBHS HUBWIM3auU. HU 0 Kakux ynaydIIeHHUSX KU3HEHHOTO YPOBHS HAcCEIEHUsI HEBO3MOXHO
roBOpuUTH 0e3 o0ecreyeHus ero 310poBoi 6JaronpusATHON OKpyKarollei cpeou.

[TnaTexu 3a 3arpsi3HEHUE OKPYKAIOIICH Cpebl MPEICTABIAIOT COO0M 0COOBIN BU]I HAJIO-
roo0J0KeHus, IpU KOTOPOM o0JiaraeMoil BeTMYMHOM SIBJII€TCSI Macca 3arpsi3HEHHi, rmomnajao-
11asi B OKPY>KaIOIYIO Cpely, HE3aBUCUMO OT JIPYIUX PEe3yJbTaTOB X034HCTBEHHOM J1€ATEIbHOCTH
IPEIITPUATHSL.

BaxHbIM 371€MEHTOM CHCTEMBI SKOHOMHYECKOIO MEXaHHM3Ma MPUPOJOINOIb30BaHUS SIB-
JISIOTCS MJIATEKU 3a HETaTUBHOE BO3ACUCTBHE HA OKPYKAIOILLYIO cpely. Poccus aBisercs onHoM
U3 MIEPBBIX CTPaH B MUPE, IPUMEHUBIIEH 3T IUIaTEX U Ha npakTuke. Haunnas ¢ 1991 rona, mia-
TEXH 3a 3arps3HEHHE BBE/ICHBI B KAUECTBE 00513aTEIbHOI0 MHCTPYMEHTA X039HCTBEHHOIO MeXa-
HU3Ma.

B Poccuiickoii ®denepanuu miarta 3a HEraTUBHOE BO3JICHCTBHME HA OKPYXKAIOIIYIO CPERy
OCYILIECTBIIETCS MPEeApUATHAMHU Ha ocHoBaHuM IlocranoBnenns [Ipasurenscrea PO Ne 344 ot
12.06.2003 r. «O HOpMaTHUBax IUIAThI 32 BHIOPOCHI B aTMOC(EPHBIN BO3AYX 3arpsA3HSIONINX Be-
IIECTB CTALlMOHAPHBIMHM U MEPEIBM)KHBIMU HMCTOYHHKAMH, COPOCHI 3arps3HSAIOLIMX BEIIECTB B
MOBEPXHOCTHBIE U TMOA3EMHBbIE BOJHBbIE OOBEKTHI, pa3MELIEHUSI OTXOJIOB IPOM3BOJCTBA U IO-
Tpebuienus», a Takxke [locranosnenus [IpasurensctBa PO Ne 410 ot 01.07.2005 1. «O BHEceHUH
n3meHeHun B [Ipunoxenne k [locranoBnenuto [Ipasurenscrea PO Ne 344 ot 12.06.2003 r.».

[Tnarexxu 3a 3arpsi3HEHHE MPU3BaHbI KOMIIEHCUPOBATh SKOHOMUYECKUHN yiiepd (IKcTep-
HaJIMM), HAHOCUMBII NpeAnpUaTUsIMU IPUPOJAHON CpeJie B Mpoliecce cBoell aestenbHocTU. B co-
OTBETCTBHM C 3TUM IIIATEXH CTUMYJIUPYIOT NPEANPHUATHS COKpAIIAaTh BHIOPOCHI BPEIHBIX Be-
IECTB, a TAKXKE SBJISAIOTCS UCTOYHUKOM MOCIEAYIONIEro aKKyMyJIUPOBaHUS JIEHEXKHBIX CPENICTB,
IIpEeIHA3HAYEHHBIX JUIS JIMKBUIALUN HETaTUBHBIX IKOJIOTMUECKUX MTOCIECTBUI IPOM3BOACTBA.

O6mras mmomane 3emenbHOro (GoHAa YnbsHOBCKoW obmactu Ha 2020 rom cocraBumia
3718,1 Thic. ra, U3 HUX HapyIIEHHbIE 3eMJIM CcOCTaBUIU 1,5 ThIC. ra. (YIIbIHOBCKCTAT). 3arpss-
HSIOIIME BEIIECTBA B MOYBKI MOCTYIAIOT C BBHIMAJACHUSIMH UX U3 aTMOC(HEPHOr0 BO3yXa, C aTMO-
cepHBIMU 0CaIKaMHU, HETIpeIHaMEPEHHOM BHECEHUH C MEJIMOPAHTAMU, YIOOPEHUSMHU U T.1.

Pe3ynbrarel aHanu30B Ha BajoBoe (KUCIOTOPACTBOPUMOE) COAEpKAHUE TSHKEIbIX MeTal-
JIOB U MBIIIbSIKA MOKA3bIBAIOT, YTO MOYBHI I'. YIIbIHOBCKA 3arpsi3HEHbI CBUHIIOM, LIMHKOM, Map-
ra"neM. [lo mHIOEKCy 3arpsA3HEHMs, paCCYMTAHHOMY I10 KOHLEHTPALUSAM TSDKEIBIX METaJIOB,
IIOYBBI BOKPYT I'. YJIbsSHOBCKA B paanyce 50 KM OTHOCSTCS K AOIYCTUMOM KaTeropuu 3arpsizHe-
Hus. [lo mHAeKCy 3arpsA3HEHMs], paCCYMTAHHOMY IO MAKCHUMAJIBHBIM 3HAYEHUSM, ITOYBBI OTHO-
CATCS TAKXKE K TOMYCTUMOM Kateropuu (Y IbSHOBCKCTAT).
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MuHuCTEpCTBOM NPUPOJHBIX pecypcoB Poccuiickoit denepauuu ONpenesieH pacyeT
yiiep6a oT 3arps3HeHUs 3eMellb XMMUYECKUMH BEIIECTBAMU 110 ClieAyromei popmyie:

|
T=Y (He -S(i) - KB - K3(1) -K3(i) - Ky), (1)
i=1
rne 11 - pa3mep uiatel 3a yuiepd OT 3arps3HEHUS 3€Melb OAHUM WM HECKOJIbKHUMHU XH-
MHUYECKHMH BEIIECTBaMU (ThIC. PYO.);
Hc - HOpMaTuB CTOMMOCTH CEIhCKOXO3SIMCTBEHHBIX 3eMelb (ThIC. py0./ra), omnpenaense-
MBI 110 TabuaM. Y CTaHaBIMBAETCS OpraHaMu UCTIOJHUTENLHOMN BIIACTH;
KB - koaddunmeHT nepecuera B 3aBUCUMOCTH OT MEPHO/Ia BPEMEHHU MO0 BOCCTAHOBIICHHIO
3arpsiI3HEHHBIX CENbCKOXO3MCTBEHHBIX 3eMeb (Tabnuua 1);
S(i) - muromaak 3eMelib, 3arps3HEHHBIX XUMUYICCKUMHE BEIleCTBaMHU (Ta);
K3(i) - k03¢ dunmeHTs nepecyera B 3aBUCUMOCTH OT CTCIICHH 3arpsA3HCHUS 3e€MeJlb XH-
MUYECKUM BEIIECTBOM (Tabnuia 2);
K5(i) - k03¢ dunmeHT 3K0I0rH4IecKoi CUTyaIuu pernona (tabmnuia 3);
Kr - xoapunment nepecuera B 3aBUCUIMOCTH OT TNTyOUHBI 3arpsisHeHus (Tabnuia 4).
Tabmuua 1 - Koaddunmentsr nepecuera B 3aBUCKIMOCTH OT MEPHO/Ia BPEMEHHU IO BOC-
CTaHOBJICHUIO 3arPSI3HEHHBIX CEJIHCKOX03HCTBEHHBIX 3€MEIb

[TponomxkutensHocTh  Me-Koadduiment mnepe-IIpomonkuTebHOCTh — e-KoaphuimeHT nepe-
pro/ia BOCCTAHOBJICHHUS  [CU€Ta pUOJIa BOCCTAHOBJICHHS  [cUETa

1 rox 0,9 8-10 ner 5,6

2 roga 1,7 11-15 mer 7,0

3 roma 2,5 16-20 net 8,2

4 rona 3,2 21-25 ner 8,9

5 et 3,8 26-30 ner 9,3

6-7 ner 4,6 31 u 6onee ner 10,0

Ta6mz1ua 2- KOB(I)(l)I/ILII/IeHTI)I nepecyera B 3aBUCHMMOCTH OT CTCIICHU 3arpsA3HCHUS 3EMCJIb
XUMHUYCCKUM BC€HICCTBOM

YpoBeHb 3arpsi3HEHUS CreneHb 3arps3HEHUS K3
3eMenb
1 Jomyctumast 0
2 Cnabas 0,3
3 Cpennsist 0,6
4 CuiibHast 15
5 OueHp cCHIIBLHAA 20

Tabmuia 3 - Koaddunnent sxonorndyeckoi cuTyaliuu peruoHa

Peruon Poccun K> Peruon Poccun K>
CeBepHbIT 1.4 IToBoimKCKMt 1,9
Ceepo-3anaiHbli 1,3 Ceepo-KaBka3ckuii 19
HenTpanbHbIit 1,6 Ypanbckuii 1,7
Bosro-Bsarcknii 1,5 3anagno-Cubupckuii 1,2
40 2,0 Bocrouno-Cubupckuit 1,1
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Kanununrpanckuit 1,2 JlanpHEBOCTOUHBIN 11
Tabnuna 4 - KoadgdunueHt nepecyera B 3aBUCUMOCTH OT TJTyOUHBI 3arpsI3HEHUS
['myOuna 3arpsi3HeHus, Kr I'myGuna 3arps3HeHus, Kr
cM cM
0-20 1,0 0-50 1,3
0-100 1,5 0-150 1,7
bonee 150 2,0

HopMmaTtuB cTOMMOCTH 3eMeNbHBIX YTOJIUNH MOKHO OMPENEIUTh 110 popMmyIie:

Hc= SeYV.M-K, 2

E

rae M - co3naHHBIN B 0OLIECTBEHHOM IPOU3BOJCTBE MPOAYKT ¢ | ra B roJ B I€HEKHOU
equnuue. bepercs croumocts ypoxas ¢ 1 ra, wiM ¢ IIOMAAd ONPEaeIeHHOT0 3eMEJIBHOrO y4ya-
CTKa;

S - mIomAaae 3eMETBHOTO y4acTKa, €CIM Peyb WAET O KOHKPETHOM 3eMeNTbHOW TUIONIaIH,
ra;

VY - ko3hHUIHEHT, XapaKTepU3YIOINUN BKJIAT 3eMJIA KaK (aKkTopa MPOU3BOJICTBA B BEIIH-
YHHY BbIpallieHHOro yposkas. [lanubiii koddduuuent umeer tpu 3Hadenus: 0,10; 0,15 u 0,20.
WupiMu cioBaMu, BKIIAJ 36MIIM Kak akTopa mpou3BoacTBa cocrasiseTr ot 10 1o 20 %;

E - HopmaruB ydera Qakropa BpeMeHu: l: 4ucio jJeT ucroib3oBaHUs. Yucio et uc-
[OJIL30BaHUsI OJKHO OBITH He MeHee 300;

K - ko3¢ urmenT xauecTBa CenbCKOXO035HCTBEHHBIX YTOIUI, paCCUNTaHHBIM Ha OCHOBa-
HUU OTHOIIECHUS CPEJAHEB3BELICHHOIO Oaijia KayecTBa 3€MENIbHOI0 ydacTKa K Cpe/IHEB3BELICH-
HOMY OaJuly MOYB JAHHOTO PEerruoHa WM cTpaHbl. [1og00HbBIE pacyeThl enalTcs CTyAeHTaMU
IIPU KypCOBOM IPOEKTUPOBAHUH IO 3EMIIEIEIINIO.

JanHas ¢opMmyna pacueTa CTOMMOCTH 3€MENbHBIX YrOJUi NpeanokeHa HWHCTUTYTOM
HKOHOMUYECKUX IMPOOJIEM MPHUPOAONOJIb30BaHUS U MPEANOYTUTEIbHEN PErHOHaIbHBIX HOpMa-
TUBOB CTOMMOCTH HM3-3a HHIISALNN.

[Tokazarenu ypoBHS 3arpsi3HEHUS! IOYBBI B 3aBUCUMOCTH OT XMMHYECKHX BELIECTB MpH-
BeZieHbl B Tabnuue 6. Eciu B TabnMile HET XUMUYECKUX BELIECTB, KOTOPBIE 3arpsi3HUIIN TMOYBY,
TO HEOOXOIMMO cJlieNaTh XMMHUECKUN aHAJINU3 3arpsA3HSIOIETO BEIECTBA U OTHECTU €ro 3Hade-
HHE K 3HAUCHUIO (POHOBOTO COJIEpIKaHMsI BELIECTBA B PA3JIMYHBIX MOYBaX (Tabnuia 5).

OtHomenne (pakTudecKkoro U (POHOBOTO CoNEepKaHus IaeT 3HadyeHue kodddunnenta Ks.
®oH /U1 opraHuueckux 3arpssHurencii npupasHusaercs k 0,1 ITJK, ecan ux ypoBeHs 3arpss-
HEHUS! HEU3BECTEH.

ITpumep pacuera 1

[TaxoTtHsi cioit mosig momaaso 300 ra 3arps3HEH OCTaTOYHBIMU KOJMYECTBAMU XJIOP-
conepxkanux necruuuaos. [Ipessimenue 111K B 3 pasa. Ilousa nyroBo-uepHozemoBuanas. Pac-
CUMTATh pa3Mep IUIATHI 3a 3arPS3HEHUE 3€METTb.

Pa3mep miatel 3a ymep6 oT 3arpsi3HEHUs 3eMellb orpeensercs no gopmye 1.

[To Tabnuuam HaxoauM 3Ha4YeHUS KO3 (OULIMEHTOB.

Hano: S=300 ra

KB = 3,8 (mpoaomKkUTeaIbHOCTh IEPUOAA BOCCTAHOBIICHUS 5 JIET)

Ks =1,9 (YabsHOBcKas o0nacts — 3710 [10BOMIKCKHIA PETHOH)

K3 = 0,3 (ypoBeHb 3arps3HeHUs 1O TaONHIE 7 - HU3KUH, ITOITOMY CTENEHb 3arps3HCHHS
cimabast)

Kr = 1,0 (rmybuna 3arpsizaenus 20 cm)
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Tabnuua 5 - ®oHOBOE coep)kaHUE BATOBBIX (POPM TSDKENBIX METAJIOB B I1OYBAX, MI/KT
(rHopmatuB Munnpupoasl Poccun)

L1oB5E Zn Cd Pd Hg Cu Co Ni As
/lepHOBO-

[10130/IMCTHIC, 28 0,05 6 0,05 8 3 6 1,5
[eCYaHble U Cy-

/lepHOBO-

[10J30JIUCTHIE, 45 0,12 15 0,10 15 10 30 2,2
CYIJIMHUCTBIE U

Cepble JecHbIe 60 0,20 16 0,15 18 12 35 2,6
YepHosembl 68 0,24 20 0,20 25 15 45 5,6
KairaHoBbie 54 0,16 16 0,15 20 12 35 5,2

HopMmaTtuB cTOMMOCTH 3eMeNbHBIX YroAui onpezenseM o popmysne 2.
Hc=Se¥VM-+K

E

rae S =300 ra;

Y=0,15 - Bkiaa 3emiu Kak (axropa npousBojctsa 0,15 %

M - paccuuThiBaeM IO cO€, YPOXKaNHOCTh KOTOPOW B YIIbSIHOBCKOW 00JacTH B CpellHEM
no xo3siiicTBam B 2020 roxy cocraBuia 1,44 1/ra, croumocts 1 T com - 18 ThIC. py0./T.

M= 1,44 t/ra 18000 py6./T = 25920 py6./ra

E=300 xet

K=72:100= 0,72 (6oHUTET JIyrOBO-4E€PHO3EMOBUIHBIX ITOYB), TOTAA
300+ 0,15 25920« 0,72 = 2799,36 py6.

300

3Hasi BCce BEJIMUMHBI, BBIYUCIIIEM Pa3MeD IJIaThl 3a 3arpsI3HEHUE ITOYBBI:
I1=2,799 toIc.py6./Ta*300Ta* 3,8 0,3 ¢ 1,9 « 1,0= 1818,79 ThIC. pYO.
3aganMe: MaxoTHBIN ciod mois rwiomanpio 420 ra 3arpsisHeH cBUHLOM. lIpeBblieHue
ITAK B 4 pasa. [louBa qyroBo-uyepHo3eMoBHuHasA. PaccunTars pa3Mep IUIaThl 3a 3arps3HEHUE 3€-

MCJIb.

Tabmuia 6 - [Tokazarenu ypoBHS 3arpsi3HEHUS 3eMeIb XUMUKATaMHU

DJIEMEHT, COJlepKaHUe

CopepxaHue XUMUYECKHX BEIECTB, COOTBETCTBYIOLINE YPOBHIO 3arpss-

HEHUS, MI/KI'

1 ypoBeHb-2 ypoBeHb- HU3-3 ypoBeHb-@ YPOBEHb-|S  YPOBEHb-

JIOITYCTUMBIN KU CpeIHUI BBICOKHH O4YE€Hb BBICO-
Kanmuii o ITJIK Ot I1JIK 1m0 3 Ot 3 o5 Ot 5 mo 20 Brime 20
CBuHeII Jlo ITJK Ot ITJIK mo 125 (125- 250 250-600 Beime 600
PryTh Jlo TTJIK OrIIIK no3  [3-5 5-10 Brimie 10
MBIIIBSIK Jlo TTJIK Ot I[1JIK mo 20 |20-30 30-50 Brimre 50
[{nHK Jlo TTJIK Ot ITJK 1o 500 500-1500  (1500-3000 Brimie 3000
Menb Jlo ITJIK Ot ITJIK 10 200 [200-300 300-500 Boimre 500
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KobanbT Jlo ITJIK Ot IIJIK o 50 [50-150 150-300 Boimre 300
Hukenb Jlo ITJIK Ot ITJK 1o 150 {150-300 300-500 Boime 500
Moau6aeH Jlo ITJIK Ot I1JIK mo 40 40-100 100-200 Boimre 200
0110BO Jlo TTJIK Ot ITJIK m0 20 [20-50 50-300 Brime 300
bapuit Jlo ITAK Ot ITK mo 200 [200-400 400-2000 Beitre 2000
Xpom Jlo ITJIK 250-500 500-800

Ot 11K 1o 250 Brime 800
Bananumii Jlo ITJIK 225-300 300-350

Ot I1JK mo 225 Brime 350
drop BO,I[HOpaCTBOpI/I—I[O ITJIK 15-25 25-50 Boimie 50
MBI Ot IIJIK 10 15
Xnopcoaepxkamue mnec-Jlo ITAK 5-25 25-50 Brime 50
TULM B Ot [IJIK 10 5
XopdeHobr o ITAK OrIIAK o1 [1-5 5-10 Brimie 10
DeHOJIbI o ITAK OrIIAK o1 [1-5 5-10 Brimie 10
[Tonmuxmopoudenmnsr  |Jlo ITAK OrIIAK o2 2-5 5-10 Brimie 10
Hedts n vedrenpomyk-/lo [TAK Or IAK 1m0/100-200 2000-3000 3000 -
THI 1000 5000
benzanupen Jlo TTJIK 0,1-0,25 0,25-0,5

Ot IIJK o 0,1 Brime 0,5
Cepnucrtbie coenqunenus [[{o TTIJIK Ot ITJIK mo 180 [180-250 250-380 Borimre 380
Tonyon o ITJIK Ot I1JK m0 10 [10-50 50-100 Brime 100
AJb(haMeTHICTUPOT o ITJIK OrI[IAK o3 [3-10 10-50 Brimie 50
Kcumnoner (opro-, mera-|/lo I[TAK 3-30 30-100
J1apa-) Ot I1IK 1o 3 Bere 100
[ [nkmorekcan Jlo ITJK OrIIIK o 6  [6-30 30-60 Berimie 60
[TupuuHBI Jlo TIJIK Ot ITJIK o 0,1 [0,1-3 3-20 Brime 20

Pa3MCpBI ymep6a OT 3arpsA3HCHUA 3CMCJIb HCCAHKIIMOHUPOBAHHBIMU CBAJIKaMH OIIPEIC-

Jst0TCs o (hopmyIe:

[I=Hm * M * K5 ¢ 25 ¢« KB * K5,
rae Ho - HopmaTuB muiatel 3a 3axjaMJICHHE 3€Mellb 1T (MS) OTXOJIOB 1-TO BHAA B pyO

(Tabmuma 7).

M - Macca, 00beM 0TX0JI0B i-T0 BUA (T, MS)
K5 - k03¢ HUIIUEHT SKOIOTHYECKOM 3HAUUMOCTH 1OYB (7151 YIJIbSHOBCKOW 00J1aCTH paBeH

1,9) (tabnuma 3)

KB - koa(duuneHT nepecyera BPEMEHU MO BOCCTAHOBIICHHUIO 3€MeENlb OT 3arps3HEHUs

(Tabmuma 1)

25 - moBBIIAIONINHI KOA(UIMEHT 3a 3arpsi3HEeHHe 3eMelb OTXOJaMU He CaHKIMOHUPO-

BaHHBIX CBAJIOK,;
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KHH):[ -

KO3 (GUIMEHT UHIEKCAIlUU, ONMpeesieTcs UCXOsS U3 YPOBHSA MHQIIAIUU, yCTa-

HoBJIeHHOTO [IpaBurenscrBom P®: 2018 r.-2,20; 2019 r.-2,33; 2020 r.-2,45.
Tabnuma 7 - HopmaTuBbI 1U1aTHI 32 pa3MeIIeHHE OTX0I0B TPOU3BOACTBA M TIOTPEOJICHHS

Bupl oTx0108B (110 KJ1accaM omac- HopmatusHebiit ko3dpummeHT
o Envnaunel uamepenus *
HOCTH JJISI OKPYXKAIOIICH CpeJibl) IUIaTHI, Pyo./T
1. OTxoxpl I k1acca omacHocTH
. T 1739,2
(upe3BBIYAKHO OITACHBIC)
2. Otxons! II x1acca
OIIaCHOCTH T 754,4
(BBICOKOOTIACHBIC)
3. Orxonsl 111 ximacca
OIIACHOCTHU T 4970
(YMEepeHHO OIacHbIe)
4. Orxoxnsl IV kitacca
OITACHOCTH T 248,4
(MaJioomacHbIC)
5. OTxongsl V Kiacca OITacCHOCTH
(IpakTUYECKU HEOIaCHBIE):
- TOOBIBAIONICH MPOMBIIIICHHOCTH T 0,4
- iepepabaThIBAIOIICH TTPOMBIIII- T 150
JIEHHOCTH ’
- OLITOBBIE T 8,0

[Ipumeuanue: B pempakiuu, BBefeHHOM B neiicteue ¢ 20 utons 2005 roga nmocTaHOBICHU-
eM [IpaBurensctBa Poccuiickoit denepanuu ot 1 uronsa 2005 roga N 410.
Tabnuna 8 - [IpenensHO JOMYCTUMBIE KOHIIEHTPAIMA XUMHUUECKUX DJIEMEHTOB B MTOYBAX,

MI/KT

DJIeMEHT, XUMAYECKOE BEIIECTBO

Benmnunna [TJK

Banossie hopMbl

Banamuit 150
Mapranen 1500
Mapraser + BaHaui 1000+100
MEBILIBSIK 2,0
Onoso 45
PryTh 2,1
Cunen 32
Cypbma 4,5
XpoM (3-BaJICHTHBIN) 90
Cepa (cepHHCTBIE COSTUHEHUS) 160
CepoBoopoI 0,4
Hutpatsl 130
BonmopactBopumas hopma
drtop \ 10
[ToaBuxHbIE HOPMBI
CauHen 6
Huxenb 4
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Xpom 6
Mens 3
[uak 23
KobGansT 5
Maprasnen: st 4epHO3EMOB I I€PHOBO- 700
[1O30JIMCTBIX [IOYB

ITpu pH=4,0 300
ITpu pH=5,1-6,0 400
Hpu pH=6,0 500

* HopMaTHUBBI TUTATHI 32 pa3MEIeHHE OTXO0I0B MPOU3BOACTBA U MOTPEOJICHHS B ITpeIeiax
YCTAHOBJICHHBIX JTUMUTOB IPUMEHSIOTCS C UCIIOIb30BAHUEM:

kodpdunmenta 0,3 mpu pa3MENIEHUH OTXOJOB Ha CIEHUATU3UPOBAHHBIX MOJUTOHAX U
IPOMBIIIJICHHBIX IUIOIIAAKaX, 00OPYJOBAaHHBIX B COOTBETCTBMU C YCTAaHOBJIEHHBIMHM TpeOOBa-
HUSIMU M PACIOJIOKEHHBIX B MpeesaX MPOMBIIIIEHHOW 30Hbl HCTOYHUKA HETaTUBHOTO BO3JEH-
CTBUS;

kodpdunmenta 0 mpu pa3MemIeHHH B COOTBETCTBUU C YCTAaHOBJICHHBIMH TPEOOBAHUSMHU
OTXO/IOB, MOJJIEKAIINX BPEMEHHOMY HAaKOIJICHUIO M (PaKTUYECKU HCIOJb30BaHHBIX (yTUIIM3H-
POBaHHBIX) B TEUEHHUE 3 JIET C MOMEHTA pa3MEIEHUsI B COOCTBEHHOM IPOU3BOJCTBE B COOTBET-
CTBHMHM C TEXHOJOTHUECKUM PErjJaMeHTOM WM MEPEJaHHbIX JJIs UCIIOJIb30BAaHUS B TEUYEHHUE ITOTO
cpoka (ab3ai B pepakiuu, BBeeHHOM B nefictBue ¢ 20 utons 2005 roga mocranosieHuem Ilpa-
ButenbeTBa Poccuiickoit deneparuu ot 1 urons 2005 roga N 410).

3ananue: ompeneauTh pazMep yiiepda OT 3arps3HEHHS 3eMelb MPU BBIBO3€ OBITOBBIX
OTXO/IOB Ha HECAaHKI[MOHUPOBAHHYIO cBaJIKY. O0beM oTxon0B 1000 M,

Pa3smep ymep0Oa paccuntsiBaeTcs o Gopmye:

I[I=Hn * M ¢ K5 * 25 « KB * Kyju»

KB = 5,6 (mpopomkurenbHOCTh BoccTaHoBIeHUs 10 jer)

Kunn = 2,45 (koappunment nuaexcanuu 3a 2020 ron)

ITo nanusM Yrnpasnenus PocnpupogHanzopa no YibsHoBckoi obmactu 3a 2020 ron B
VYapsaHOBCKOM 00yacTu oOpa3zoBanoch 627,64 ThIC. TOHH OTXOJOB, B T.4. 426,79 ThiC. TOHH - V
kinacca onacHoctu (98,2 %) - mpakTryecku HeonacHbIX. TakiuM 00pa3oM, OCHOBHAsI Macca OTXO-
JI0B B YJIbSTHOBCKOM 001acTH MpeacTaBieHa NPaKTHUYEeCKU HEOMIACHBIMU OTXOJaMH nepepadoTKu
CTPOMTENBHBIX IOJIE3HBIX HCKOMaeMbIX. Ejxeronnslii o0beM 00pa3oBaHUs TBEPIBIX OBITOBBIX
OTXO0JI0B B YJIBIHOBCKOM 00JIacTH cocTaBigeT cBhimie 0,5 MIH. TOHH.

Ha tepputopusix OONBIIMHCTBA MYHHUIIMIIAIbHBIX 00pa30BaHUM YIbSHOBCKOW 001acTé
yTUIu3anus ObITOBBIX OTXOJOB OOECIIEYMBAETCS TOJBKO BBIBO30OM OTXOJOB OT HAcCEJIeHMs Ha
CBAJIKM, HE MMEIOIIME IPUPOJOOXPAHHBIX COOPYKEHHUH M 3a4acTylO0 DPACIIOIIOKEHHBIE Ha 3€-
MEJbHBIX Y4aCTKax, He OTBEJEHHBIX B COOTBETCTBUU C JEHCTBYIOIIUM 3aKOHOJIATEIbCTBOM O]
CKJIagupoBaHue oTxo/10B. MHppacTpykTypa 1o nepepaboTke OTXOJ0B Ha TEPPUTOPUHN 00JIACTH
MIPAKTUYECKH HE pa3BUBAETCS.

KoHnTpoJsbHbBIE BONIPOCHI:

1. B uéM 3akmrouaeTcs SKOHOMHUYECKHUN CMBIC TUIATHOCTH TPUPOJAHBIX PECYPCOB?

2. Kakue 3K0J10ro-3K0HOMUYECKHE MPOOIeMbl BHI3BIBAIOT OTXOIbI?

3. B kakoM ciy4yae mpH pacdere pa3mepa IUIaThl 32 pa3MEIICHHWE OTXOJOB HCIIONB3YEeTCS
ko3 duuuent 0,3?

4. Ha3zoBute criocoObl CHIKEeHUS ypoBHs 3arpsizHeHust OI1C.

JlaGoparopHnasi padora Ne 8. Ouenka 0e30TX0HOCTH NPOU3BOACTBA

NPOAYKIIUA
eab padoThbl: 03HAKOMUTHCS C METOJIMKOM pacueTa MmoKa3aressi MOJHOTHI UCIOJIb30Ba-

dopma A Crpanuna 42 u3 50




MHuHHCTEpCTBO HAyKHU M BEICIIEro oOpa3oBanust PO

. N Dopma
Y IbSHOBCKHI TOCYAapPCTBEHHBIH YHUBEPCUTET

®-Paboyas nporpamma o JUCHUIUINHE

HUSl MaTepUaIbHO-CHIPHEBBIX PECYPCOB, KOOPPUIIMEHTA SKOJOTUYHOCTH MPOU3BOJICTBA U MHTE-
rpanbHOro Kod(dduimenra 6e30TX0MHOCTH MPOU3BOJICTBEHHOTO TMpoliecca (Ha MpuMepe Mpou3-
BOJICTBA MYKH).

Teopernyeckue cBeieHUs!

CoBpeMEeHHOE CeIbCKOXO03AMCTBEHHOE IPOU3BOJCTBO XAPAKTEPU3YETCsS BCE YBEIMYU-
BaIOLIMMCS BO3/ICHCTBUEM YEJIOBEKA HA OKPYXKAIOUIyIOCs cpely. B cBs3u ¢ BHICOKOW TEXHOTEH-
HOM Harpy3koil Ha TeppPUTOPUHU BONPOCHI BHEIPEHHUS IKOJIOTUYECKU O0€30MacHBIX, MaIOOTXO/-
HBIX U OE30TXO/IHBIX TEXHOJIOTUI BECbMa aKTyaJIbHBI.

be3omxoonasa mexunonozus - 310 TaKOil METOJ MIPOU3BOJICTBA MPOIYKIUH, IPU KOTOPOM
BCE CBIPHbE M SHEPTHs UCTOIB3YIOTCS Hanboiee pallMOHaIbHO U KOMIUIEKCHO B ITHKJIE CHIPHEBBIC
pecypchbl - IPOU3BOJICTBO - MOTpeOJIeHHe - BTOPUYHBIE MaTepUaabHbIe PECYPCHl U JHOOBIE BO3-
JIEMCTBUSL Ha OKPYKAOIIYI0 CpeAy HE HapyIIaloT ee HOpMalbHOTO (yHKIHOHHpoBaHus. Co3na-
Hue 06€30TXOTHOTO MPOU3BOJCTBA - CIIOXKHBIN M AMUTENbHBIN mpouecc. [loaTtomy mpomexyTou-
HBIM €ro 3Tam - MaJoO0TXOJHOE IPOU3BOJCTBO, MPU KOTOPOM BPEIHOE BO3JEHUCTBHE HA OKPY-
JKAIOUIYIO Cpely HE MPEBBIIAET YPOBHS, JOMYCTUMOTO CAHUTAPHO-TUTHEHUYECKUMU HOPMaMH.

B Hameit ctpane pa3zpaboTaH psiji MaJIOOTXOAHBIX M O€30TXOJHBIX TEXHOJOTHUU MPOU3-
BOJICTBA Mpoaykiuu. Hampumep, hepmepckoe X035HUCTBO ¢ 3aMKHYTHIM IIUKJIOM 3KOJIOTHYECKU
O6e3onacHoro mpousBojacTBa (KIMHCKHIT LIEHTP SKOJOTMYECKUX TEXHOJOTui). JlearenbHOCTh
dbepMepcKoro Xo3siicTBa - MPOU3BOACTBO MHOTOILIENIEBOM CENbCKOXO3SIIICTBEHHON KYIBTYpHI -
TonnHamMOypa 1 mepepaboTKa ero Ha MUIIEBbIE MPOIYKTHI, B YaCTHOCTH, Ha (PPYKTO3HBINA CHUPOTI.
Jns yTunuzanuu OTXOAOB M MOOOYHOM MPOAYKIUU TONMMHAMOYpa MPEeayCMOTPEHBI JOTMOIHU-
TEeJIbHBIE MMPON3BOACTBA: cBUHO(epMa Ha 300 KUBOTHBIX JJIS1 CKAPMIIMBAHUS KOMA, TIOTydaeMo-
r'0 B MPOU3BOJICTBE (PPYKTO3HOTO CHpOIA, MPOU3BOACTBO OMOTYMYycCa C ITOMOILBIO BEPMHUKYJIBTY-
pol (500 T B ro) Ha OCHOBE NEepepabOTKN CBUHOTO HaBO3a, a Takxke ouokopma (1000 T B ron) Ha
OCHOBE IepepaboTKH 3elIeHOW Macchl TomuHamOypa ¢ momolibio rpuba BemeHkd. Kopmosas
LIEHHOCTh OMOKOpMa 3KBHBAJIEHTHA KOPMOBOM IIEHHOCTH (PYpa)KHOTO 3€pHa.

Jpyroil npuMmep, 3aMKHyTas T'HAPOIOHHAs CHUCTEMa Ui COBMECTHOI'O BBIPALUBAHUS
kapna, TomatoB 1 orypuoB (MCXA um. K.A. Tumupszesa). Priba notpebiser KopM U3 aBToO-
KOPMYIIIKH, @ PACTEHMs] OUMIIAIOT HUPKYIUPYIOLIYI0O BOAY, IPOXOIAIIYI0 Yepe3 UX KOPHEBYIO
cucremy. IIpu 3TOM ypoBeHb aBTOPETyJSALUH 3arpsi3HEHHUS U OYUCTKHM BOJBI HACTOJIBKO COBEp-
IIEHEH, YTO B BOJI€ OOHApYXUBAIOTCS TOJBKO CII€Abl HUTPATOB. [l yTHIM3alMKM MPOIYKTOB
BbIJIeJIEHUS phIOBbI Maccoil 1 Kr He00X0AMMO BhIpAIIMBATh 19 Kr pacTUTENbHOIN MaccChl.

B nHacrosiiee Bpemst HET TUIIOBOW METOAMKH, IO KOTOPOH MOKHO ObLIIO Obl OLIEHUBATH C
YYETOM BCEX OTXOJI0B DKOJIOIMYECKOE COBEPIIEHCTBO TEXHOJIIOTUU. BmecTe ¢ Tem B psje oTpac-
Jeil HapOJIHOTO XO3SHCTBA TaKHE OLEHKHU MPOBOASTCA MO KOHKPETHBIM BHJIaM IPOU3BOCTBA.
Jist TOro 4ToOBl MOHATH HAyYHO-NIPAKTUYECKHE TOAXO0/bI K PELICHUIO 3TON MpoOIeMBbl, puBe-
JIEM HEKOTOPbIE KPUTEPUH IKOJOTUYHOCTH TEXHOJOTUYECKUX MTPOLIECCOB.

VYpoBeHb 0€30TXOJHOCTH MPOU3BOJCTBA MPOAYKINU MoxkeT onpeneniarbes (Komapos B.
U., Manyitnosa T. A., 1997):

- TIOKa3aTesieM IOJIHOTHI MCIOJIb30BaHUSI MaTepUallbHO-ChIpheBBIX pecypcoB (Kmp), xa-
PaKTEpU3YIOLIUM CTENEHb 3aMKHYTOCTH TEXHOJIOTMYECKOTO MpoIecca MO OTHOUIEHUIO K OKpY-
JKaroUIen cpene;

- nokazateneM sKkosiornyHocTH (K»aIr), XapakTepu3yromyuM HHTEHCUBHOCTh BO3AEUCTBUS
IIPOU3BOJICTBEHHOIO Tpoliecca Ha okpyxaromyro cpeny. [lokasarens Knp paccumrtsiBaeTcs mo
dbopmyre:

IToxazarens Knp paccuntsiBaetcs mo popmyie:

Knp =3 Qi (Bn - Vo) (1)
>Bn Qi

rae Qi - ¢dhakTU4YeCKui pacxoj; pecypcoB (CHIpbs, MAaTepHAJIOB, YHEPTUH, TOIUIMBA) Ha
€IMHUILY TIPOU3BEICHHON MPOAYKIIMH WIH NEPEepadOTaHHOTO ChIPbS B T WK M,
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BN - 06beM IPOM3BOACTBA IPOLYKIUH HIH [epPePaGOTKH CHIPbS B T HIIA M-;

Vo - 00beM HEUCIIOJIb30BAHHBIX OTXOJI0B B T HJIA M.

KoaddurmeHT 3K010ru9HOCTH HAXOAUTCA 110 hopMmyJIe:

Kon=1-) Vo Hoi (2)

>Qie*Vu

rne Moi - mokaszaTenab OTHOCHTEIHHON ONaCHOCTH OTXOIOB 1-TO BHJIA;

VU - 06beM HCIIOIB30BAHHBIX OTXOLOB i-TO BUIA B T HIIA M".

WuTerpanbabiii k03 duumeHT 6e30TX0IHOCTH MPOU3BOJICTBEHHOTO Iporecca Kom pac-
CUMTBHIBAETCS 110 BBIPAXKEHUIO:

K6 = Knp * Kan 3)

ITpu K6n = 0,9-1 - mpousBoactBo ycnoBHo 6e3otxoanoe (0 < C3B < IIJIK), rne C3B -
KOHIICHTPAIUs 3arPS3HSIIONINX BEIICCTB B MI/KT.

Ecnu Ké6mn = 0,7-0,9, To npousBoactso manoorxonnoe (C3s = I1JIK wiu C38 = Bp I1JIK),
3aeck Bp - BpemeHnHoe.

Ko < 0,7 - cranmgaptabie TexHOnoruu mnpoussojctsa (C3s > [11K).

3amanue: ucnoab3ys Gopmyisl 1-3, yCTaHOBUTH CTENEHb 0€30TXOIHOCTH TEXHOJIOTHYE-
CKOTO TpoIiecca nepepadoTKu 3epHa MIIEHUIBL.

Hcxonubie nanHbie. MyKOMONBHBIM KomMOuHAT. OOBEeM pa3Moiia 3epHa IMIICHHUIBI Ha
BasbIleBbIX cTankax Qi =92 100 1/rox; Beixon kpymbl Ne 1 u 2 -7368 1/ron, kpymsl Ne 3 u 4 - 39
603 1/ron, kpymnsl «Aptek» - 11 052 1/rox; Mmydku kopMoBoii - 27 630 1/rox; orxonsr I u 11 kare-
ropuu - 4881,3 1/rox; orxoas! Il kaTeropuu n Mexanudeckue notepu - 644,7 t/roa. Ycymika -
921 1/ron. Utoro kpymst Bn = 58 023 1/ron, 00beM HCIOIB30BaHHBIX 0TX0A0B Vu = 32 511,3
T/TOA; 00BEM HEUCHOIb30BaHHBIX O0TX0/0B Vo = 1565,7 T/roa. KoHueHTpaus My4HOH MBUIH B
BO3JlyXe MakcHMaIbHO pasosas Cvir = 0,4 mr/m3 (ITJIK = 0,5mr/m%). Crenaiite BBIBOI O CTeITe-
HU 0€30TXOJHOCTH TEXHOJIOTHYECKOTO MpoLecca.

KoHnTpoJsbHbBIE BONIPOCHI:

1. Jlate noHsTHE OE30TXOMHOM TEXHOJIOTHH

2. Vcnonb3yst JuTepaTypHble HCTOYHHKH, PECypchl VIHTEpHET MPHUBECTH MPUMEPHI
MaJIOOTXOJIHBIX U 0€30TXOJIHBIX TEXHOJIOTHI B arpapHoi cdepe.

3. IlpuBenute KPUTEPUU IKOJOTUYHOCTH TEXHOIOTUYECKUX MPOIIECCOB.

9. TEMATUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®OEPATOB
Jaunusbrit Bug paboTsl He ipeaycMoTped YII.

10. IMEPEYEHDB BOITPOCOB K 3AUYETY

1. [lepeuncnure ypoBHH OMOJIOTUYECKOM OpraHu3alnu.

2. [IpuBenute ompeneneHre OCHOBHBIX TEPMUHOB JUCIHUIUIMHBI: OPTaHU3M,
MOMYJISIIHSL, OMOIIEHO3, IKOocHcTeMa, OuoTOoI, buocdepa.

3. JlaiiTe nctopudeckuii 0030p pa3BUTHUS IKOJIOTUU KaK HAYKH.

4. [TpuBenute 1eNb, 331a41 U TPEIMET IKOJIOTHH.

5. [lepeuncnure pas3fenbl dKOJIOTUM W PACKPOUTE CBS3H DKOJOTHU C JPYTUMHU
HayKaMH.

6. [lepeuncnuTe METOIBI HKOJIOTHH.

7. brnonnankarms.

8. MOHUTOPUHT U €TO BUJIBI.

9. ITocTpoenue monenel B 3Koa0run. Buibl Moaenen.

10.  Cpenpl oOuTaHUS KUBBIX OPTAHU3MOB.

11.  Yro Takoe 3Konorudeckue HakTophl, U KAKUe OHU OBIBAIOT.

12.  OcHoBHBIE IpeCTaBIEHUS 00 aganTaluy OPraHu3MOB.
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13.
14.
OpPIraHU3MOB.
15.
16.
17.

(DaKTOpBI, BJIMAKOIINEC HA HpI/ICHOCO6J'IeHI/IC OpraHu3MoOB K CpPEAac.
3HaueHHe JUMUTHPYIOIIUX 3KOJOTHYCCKUX (baKTOpOB 1 poCTa U Pa3BUTHUA

3akoH muaumyMma 0. JIubuxa.
3akon TosepanTHocTH B. llendopna.
[lonsiTue mpenenoB U Auana3oHa TOJIEPAHTHOCTH OPraHU3MOB IO OTHOIIECHHUIO K

HKOJIOTHYECKUM (PaKTOpaM.

18.
19.
20.

CteHo- 1 3BpUONOHTHbBIE OPTaHU3MBI.
BnusiHue TemnepaTypsl Ha OpraHU3MBI.
KakoBel Mopdonorndeckue u (uznonornyeckue agantanuy OpPraHU3MOB K

HU3KHUM U BbICOKMM Temriieparypam. [IpaBuno beprmana. IlpaBuno Asena.

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
Cpepbl.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
MOITYyJIAINHA.
43.
44,
45,
46.
HHUIIL
47.

KakoBbl afanranuy pacTeHUM U )KUBOTHBIX K CBETY.

B 4em 3akiarogaercs SKOJIOrHUECKOE 3HAYEHHUE BO/IbI B )KU3HU OPTaHU3MOB.

Kakue agantanyuy opraHu3MoB CYLIECTBYIOT K BOJHOU cperie.

B 1eM nposiBisieTcst COBMECTHOE JIefCTBUE Pa3IMUHBIX (PAKTOPOB CPEJIbI.

['pynibl pacTeHMI 10 OTHOLLIEHUIO K CBETY.

['pynmbl BOGHBIX OPraHU3MOB.

XapakTepuCcTUKa [TOYBbI KaK Cpelibl OOMTaHMUSL.

XapakTepHucTUKa Ha3eMHO-BO3AYIIIHON Cpe/ibl OOUTaHUSI.

JKuBble opraHu3mbl Kak cpesia OOuTaHusl.

OCHOBHBIC THUITBI aJJANITALMN KUBBIX OPTaHU3MOB K HEOJIAaronpusTHBIM (pakTopam

['pyrmmbl MOYBEHHBIX OPTAHU3MOB.

buoputmel ¥ UX BUIBL.

DoTONEPUOAU3M.

JKvznennble GOpMBI OPTaHU3MOB.

JKvznennsle popMBbl pacTeHUH.

Kvznennsie popMBbI KHUBOTHBIX.

DHepreTudeckuil O0KET U TEIUIOBOM OanaHc opraHu3Ma.
Yro Takoe MomyJsAnus, €€ KOJIMYECTBEHHbIEC XapaKTEPUCTHUKHU.
KakoBbI cTaTnyeckue noka3arenau NOMyJIsaInn.

Kakne nuHaMuueckre mokazaresiy NonyJIsaiui CyneCTBYIOT.
Bubl KpuBBIX BBIKMBaHUS.

OKCHOHEHIMAIbHAs U JOTUCTHYECKass MOJEIb POCTa YMCIEHHOCTH OPraHHW3MOB

Kakue rpynns! ¢pakTopoB peryaupyroT IUIOTHOCTh OPTraHU3MOB TOMYJISIIHMA.
OcCo0eHHOCTH CaMOPETYIISIIIUY TUIOTHOCTH OPTaHU3MOB MOMYJISLIUH.

buonenos u ero BUoBast CTpyKkTypa.

OKojoruyeckas HUIIA M €€ 3HA4YE€HUE JUIsl OpraHu3MOB. BHIBI 3KOJIOrMYECKUX

Yro Takoe I[I/I(I)(I)CpeHLII/IaLII/IH 9KOJIOTHYCCKHUX HUII, €€ 3HAUCHUC IJII OPraHUu3MOB.

IIpyuHIMIT KOHKYPEHTHOTO UCKIIIOUEHHS [ ay3e.

48.
49.
50.
51.
52.
53.
54.
55.

®opma A

Buel B3anMo1eiicTBUS OPraHU3MOB B OMOIIEHO3aX.

KaxoBbl OCHOBHBIE KOMITOHEHTHI 9KOCHCTEMBI.

Buaer sxocucteM.

[TacTOMIIHBIE 1IENM BbIEJAHUS U IETPUTHBIE LIENN PA3TIOKECHHUS.
Tpodudeckuit ypoBeHb OPraHU3MOB B MTUIIEBHIX IETISIX.

[IpaBuno 10% »Hepruu NUUIEBBIX LEHEH.

Kaxue ypoBHH ITpON3BOJICTBA OPraHUYECKOTO BEIIECTBA CYLIECTBYIOT.
OKOJOTMYECKUE MUPAMUIBI U UX BUIBL.

Crpanuna 45 u3 50




MHuHHCTEpCTBO HAyKHU M BEICIIEro oOpa3oBanust PO

Y IbSHOBCKHI TOCYAapPCTBEHHBIH YHUBEPCUTET ®opma
®-Paboyas nporpamma o JUCHUIUINHE

56.  IIMKAMYHOCTH MPOLIECCOB B 3KOCHUCTEMAX U €€ BUJIBI.

57.  DKOJOruYecKHue CyKIIECCHM U UX BHIBI.

58.  buocdepa. Ee coctaB u rpaHuIIb.

59. Bunpr Bemectsa mo B.W. Bepnanackomy.

60.  DyHKUHUU U CBOWCTBA XKUBOTO BEILIECTBA.

61. bonpmoii ¥  Mambli  KpyroBOopoThl — BemiecTB. [IpuMep Treoaoruyeckoro
KpyTroBOpOTa.

62.  buoreoXMMHWYeCKHE LHUKIbI OWOTCHHBIX AJIEMEHTOB HA MPUMEPE YTIICKUCIOTO
rasa.

63.  buoreoxuMHUYecKue MUK OMOTEHHBIX JIEMEHTOB HA MIPUMEPE KUCIOPOIa.

64. buoreoxumuueckue Kb OMOTEHHBIX 3JIEMEHTOB Ha IIPUMEPE a30Ta.

65.  IlpuuymHbI HApYyIIEHUS KPYTOBOPOTa KHCIOPOA.

66. Ilpobmema wucCTOIIEHUS O30HOBOTO CJOS Kak TjoOanbHas HKOJIOTMYecKas
npoOJema.

67.  IlpuuymHbI HApYIICHUS KPYrOBOPOTA YTIEKUCIIOTO rasa.

68.  ITapHukoBsIif 3¢ (HeKT U r1odaabHOE MOTEIUICHUE KaK II00aibHas KOJIOTHISCKas
npoOJiema.

69.  IIpuumHBI HapyIIEHUS KPyrOBOPOTA a30Ta.

70. Posib KUCTOTHBIX 10XEH B HAPYIIEHUH KPYTOBOPOTA a30Ta.

11. CAMOCTOSATEJIBHASA PABOTA CTYAEHTOB
Conepxanme, TpeOOBaHMS, YCIOBUS U TMOPSIOK OPraHU3aIlMHd CaMOCTOSATEIILHON PabOThI
oOyyaromuxcs ¢ yueroM (Gpopmbl 00yUeHHs OIpPeeNsatoTcsl B cOOTBETCTBUU ¢ «llonokeHuem 06

OpTaHHU3aIi CaMOCTOSITENTFHOW pabOThl OO0YYAIONIUXCS», YTBEPKACHHBIM YUYEHBIM COBETOM
Val'V (mpotokon Ne8/268 ot 26.03.2019 r.).

dopma o0yyeHus — oyHasi.
. ®dopma
Buj camocTosiTe/ibHOI padoThI P
KOHTPOJIS
(npopabomka yuebnozo mamepuana, pe- | Oobem
Ha3ssanue pasiesioB u (nposepra
wenue 3aoad, pegpepam, 00OKNAO, KOH- B Ya-
TeM pewienus 3a-
mpoavHas paboma, n0O20MoBKa K coade cax S, e
3ayema, dK3ameHa u op.) P
pama u 0p.)
1. Beenenve B e [IpopaboTka yueGHOTO MaTepHana c 3 TECTUPOBAHHE,
sKosoruo. Opraiusm HCIIOJIb30BaHUEM PECYPCOB yUEOHO- YCTHBIN OII-
KakK JKMBas LIEJIOCTHAs METOAMYECKOT0 U MH(OPMAIIHOHHOTO poc,
cucrema obecneyeHus JUCIUTUINHEI; 3a4€T
e JloaroToBka K TECTUPOBAHMIO;
o [loxroroBska k ciade 3adeTa
2. AyTIKOJOTHS. e [IpopaboTka yueGHOTO MaTepHana c 3 TECTUPOBAHME,
Bsanmogeiictue HCIIOJIb30BaHUEM PECYpPCOB yUEOHO- YCTHBIN OII-
OpraHu3sMa ¥ Cpelibl METOAMYECKOT0 U MH()OPMAIIHOHHOT'O poc,
obecneyeHns JUCIUTUINHEI; 3a4eT
e JloaroToBka K TECTUPOBAHMUIO;
e JloaroroBka K ciaye 3a4era
3. Ayrakonorus. | e IIpopaboTka yueGHOro MaTepHaa ¢ 3 TCCTUPOBaHHME,
Cpenpl xu3HU. BonHas | ucmonbp30BaHUEM PECypCOB yueOHO- YCTHBIY OII-
Y HAQ3€MHO-BO3JyIHAsA | METOJUYECKOTO U MH()OPMAIIMOHHOTO poc,
obecneyeHus JUCIUTUIMHEL 3a4CT
e JloaroToBka K TECTUPOBAHHUIO;

®opma A
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e Jloaroroska Kk caaye 3adeTa
4. Ayrokonorus. | e [IpopaboTka ydeOHOro MaTepuaa ¢ 3 TECTUPOBAHHE,
Cpenpl xusnu. IlouBa u | uConbp30BaHUEM PECYPCOB yUeOHO- YCTHBIi1 OI1-
JKUBBIE OPTaHMU3MBI, KaK | METOJIMYECKOTO U MH()OPMAIIMOHHOTO poc,
cpena oOuTaHus obecneyeHus JUCIUIUINHEI; 3a4ceT
e [loaroroBka K TECTUPOBAHUIO;
e Jloaroroska Kk ciaue 3adeTa
5. Jempkoiorus. ° Hpopa60TKa yqe6Horo Marepuaia ¢ 3 TECTUPOBAHUE,
[Momyssiuu u cpena. HCIIOJIb30BaHUEM PECYpCOB y4eOHO- YCTHBIH OII-
METOJIMYECKOTO U HH(POPMAITMOHHOTO poc,
obecneyeHns JUCIUIUINHEI; 3a4CT
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka K chaue 3adeTa
6. CuHIKOIIOTHS. e [IpopaboTka yueGHOTO MaTepHana c 3 TCCTUPOBAHME,
DKOJIOru4ecKue UCIIOJIb30BAaHUEM PECYPCOB YUE€OHO- YCTHBIH OII-
CHUCTEMEI U cpelia METOANYECKOT0 U HH(OPMAIIMOHHOTO poc,
obecneyeHns JUCIUIUINHEI; 3a4CT
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka K chaue 3adeTa
7. buocdepa, xak e [IIpopaboTka yaeOHOTO MaTepuaa C 3 TECTHPOBaHHE,
rino0anbHas 5KOCUCTE- | UCHOJIBL30BAHUEM PECYPCOB y4EOHO- YCTHBIN OII-
Ma METOJIMYECKOTO U UH(POPMAITMOHHOTO poc,
o0ecrieueHnst JUCIIUILINHEL, 3a4eT
e [loaroroBka K TECTUPOBAHUIO;
o [loaroroBka K cgaue 3adeTa
8. Oxonoruueckas | o IIpopaGoTka y4eOHOTO MaTepHaa ¢ 3 TECTUPOBaHHE,
3allMTa W OXPaHa | UCTOJb30BaHUEM PECYPCOB yueOHO- YCTHBIH OTI-
OKpYy>Karolen METOIUYECKOT0 U UH(HOPMAITMOHHOTO poc,
MIPUPOIHOMN cpenbl. | obecreueHus TUCIUILIAHEI; 3a4er
Hopmuposanue e [loaroroBka K TECTUPOBAHUIO;
Ka4eCTBa 0pr>1<aIOIlIeI7I e JloaroroBka k caade 3adyeTa
cpenbl

11. YHEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECITIEYEHHUE

JUCIUIIVINHBI

a) Cnucox pekoMeHAyeMoil JIuTepaTypsbl

OCHOBHAaA:

1. TpetbsikoBa, H. A. OcHOBBI 5KOOTHH: YaeOHOE TocoOue s By3oB / H. A.
TpetpskoBa ; nox HayuyHou pepakiueid M. I'. [llumosa. — Mocksa : U3gaTensctBo FOpaiir,
2019 ; ExarepunOypr : U3n-Bo Ypain. yu-ta. — 111 c. — (YauBepcuretst Poccun). — ISBN
978-5-534-09560-9 (U3nmarenbctBo FOpaiit). — ISBN 978-5-7996-1442-3 (131-Bo Ypai. yH-
ta). — Tekcr : anekrponnsii // DBC KOpaiir [caiiT]. — URL: https://biblio-

online.ru/bcode/441660

2. Jlpo3noB B.B. O6mas sxonorus [DIeKTpOHHEIN pecypce]: yueOHoe mocobue / B.B.
Hpo3noB. — DOnektpoH. TekcToBble naHHble. — CII6.: Poccuiickuii ToCymapCTBEHHBIN
ruzpomereoposiornueckuii yuusepcuret, 2011. — 410 ¢. — 978-5-86813-295-7. — Pexum
noctyna: http://www.iprbookshop.ru/17949.html
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N Romoseka rocytape e SHBEPITET Dopua
®-Paboyas nporpamma o JUCHUIUINHE
1. BonpmrakoB B.H. Dxonorust [DnekrponHsiii pecype]: yueobnuk / B.H. Bonbiiakos,
B.B. Kauak, B.I'. KobepHuuenko. — DJEKTpOH. TeKCTOBbIe maHHble. — M. : Jloroc,
2013. — 504 ¢ —  978-5-98704-716-3. @ —  Pexum  pocryma:
http://www.iprbookshop.ru/14327.htmi
2. Kapnienkos C.X. Dkonorust [DneKTpoHHbIH pecypc] : yaeoHuk / C.X. KapneHkoB. —

DIIeKTPOH. TeKCTOBbIe naHHbie. — M. : Jloroc, 2014. — 400 c¢. — 978-5-98704-768-2.
— Pexxum gocryma: http://www.iprbookshop.ru/21892.html

3. Kyznenona H.A. [IpoBepounbie 3a1aHus 0 00IIEH SKOJOTUU [DIEKTPOHHBIA pecypc:
yueOHo-MeTonudeckoe mocodue / H.A. Kysnemosa, U.A. XKurape, A.N. bokoBa. —
DNEeKTpOoH. TeKCcToBbIe naHHble. — M. : [Ipomereit, 2012. — 96 ¢. — 978-5-7042-2373-
3. — Pexum mocryma: http://www.iprbookshop.ru/18606.html

4. OxpaHa OKpyXaroliei cpeabl U KauecTBO KU3HH. [IpaBoBbie acmeKThl : COOPHUK
Hay4yHbIX TpynoB / M. A. YmuoBa, M. M. bpunuyk, B. H. T'upsieBa [u ap.] ; mon
penakuueit E. B. Andeposa, O. JI. JIly6oBuk. — M. : UHCTUTYT Hay4yHOI MHbOpMaAIUU
no obmiectBeHHBIM Haykam PAH, 2011. — 208 c. — ISBN 978-5-248-00572-7. —
TekcT : anekTpoHHbIN // DnekTpoHHO-O0nbnuoTeunas cucremMa [IPR BOOKS : [caiit]. —
URL.: http://www.iprbookshop.ru/22503.html

5. ConuanbHO-3KOJOTHYECKUE TEXHOJNOTUU : JKypHal / ydpeauTelb W HU3JaTellb:
MOCKOBCKMI NEAAarornyecKui rocyJIapCTBEHHbIM yHHBepcuteT. - MockBa : MIIY,
2015-2019. - ISSN 2500-2961. — URL:
https://e.lanbook.com/journal/2949?category=26920

6. Tpucdonosa, T. A. [IpuxiagHas 3Ko10rus yenoBeka : yuedHoe nocodue uis By30B /

T. A. Tpudonona, H. B. Mumenko, H. B. OpemnukoBa. — 2-¢ u31., HCOp. ¥ JIOM. —
Mocksa : M3narensctBo FOpaiit, 2019. — 206 c. — (Yuusepcurersl Poccun). — ISBN
978-5-534-05280-0. — Texcr : anekrtponuwlii // OBC IOpaiit [caiitr]. — URL:
https.//biblio-online.ru/bcode/441229

Y4€0HO-MeTOIUYEeCKAS:

1. Paccaguna E. B. Dxonorus [DneKTpoHHBIH pecypc]: 31eKTpoH. yuel. Kypc: y4eo.-
Metoa. nocobue /Paccanuna Exarepuna BrmanumuposHna, XK. A. Autonosa, E. I'. Knumenroga. -
ONEeKTpPOH.  TEKCTOBble  JdaH. -  YuesHOBck @ Yal'y, 2017. - URL:
http://edu.ulsu.ru/cources/855/interface/

CornacosaHo:
T -
JIHpeKTOp HayuyHoil OUOIHOTEKH / Bypxanopa M.M. / ‘éﬂ / 2024
Hoaxcnocnte compyonurd vaywnoii Gudawomexy CHO 00nICE oama

0) mporpaMMHoe ofecneyeHue
1. OC MicrosoftWindows
2. MicrosoftOffice 2016

3. «MoiitO¢uc CtaHgapTHBII
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B) npodeccuoHaibHbIEe 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CUCTEMbI

1. D/1eKTPOHHO-0HOIHOTEeUHbIE CHCTEMBI:

1.1. Iudpooit obpasoBatensHbiil pecypc [PRsmart : anexrponHo-OubnuoTeynas cucrema :
caitt / 000 Kommanus «Ait [Tu Ap Menuay. - Capatos, [2024]. — URL: http://www.iprbookshop.ru.
— PexuM mocTyma: 1ist 3aperucTpHp. mojb3oBaTeniel. - TeKCT : 3NeKTPOHHBIH.

1.2. O6paszoBarenbHas miardpopma IOPAUT : o6pasoBatebHbI pecype, HMeKTpOHHas
Gubnmotexa : caiit / 000 DrnexrponHoe w3natensetso «FOPAWT». — Mocksa, [2024]. - URL:
https://urait.ru . — Pexwum noctyna: 1yist 3aperucTpyp. Ioab30BaTesei. - TeKCT : 91eKTPOHHBIA.

1.3. ba3a mannbIx «DnextponHas Oubmuoreka TexHumdeckoro BY3a (3BC «Koncynbrant
CTYJIeHTay) : 3MeKTpoHHO-0ubmoTeynas cucrema : cait / OO0 «Ilomurexpecype». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum noctyna: 17ist 3aperucTpup.
ToJb30BaTeNel. — TEKCT : INEKTPOHHBIH.

1.4. KoHcynbTanT Bpaya. DNeKTPOHHAS MEAULMHCKas OubmuoTteka : 6a3a JaHHBIX : CAlT /
000 «Beicimas mmKona OpraHM3alldd M YOpaBleHHs 31paBooxpaHeHHeM-KoMiuiekcHbH
MEIUIMHCKHH KoHcanTuHry. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYIIA: U 3aPETUCTPHUP. TOJB30BaTeNel. — TeKCT : HMeKTPOHHBIH.

1.5. Bonblas MeuIHHCKas OHOIHOTEKA : 3NeKTPOHHO-OuOHoTeuHas cuctema : caiit / 000
«bykamy. — Tomck, [2024]. — URL: https://www.books-up.ru/rw/library/ . — Pexum moctyna: mis
3aPETHCTPUP. TONb30BaTeNnel. — TeKCT : AMeKTPOHHBIH.

1.6. OBC Jlanb : anextponHo-6ubmmoteynas cucrema : caiit / 000 DBC «Jlanby. — Cakr-
[lerepbypr, [2024]. — URL: https://e.lanbook.com. — Pexum nocTyma: s 3aperucTpup.
T0JIb30BaTeNeH. — TEKCT : 3NeKTPOHHBIH.

1.7. OBC Znanium.com : 31eKTpoHHO-OnOMMoTeuHas cuctema : cait / OO0 «3Hanuym». -
Mocksa, [2024]. - URL: http://znanium.com . — Pexum 1ocTyna : Juis 3aperuCTPUp. 0JIb30BaATENIEH.
- TexcT : 3MEeKTPOHHBIH.

2. Koncyawrantllmoce [DnekTpoHHBIH pecype]: crpaBouHas mpasoBas cuctema. / OO0
«Koncynprant [Inrocy - Onextpon. nan. - Mocksa : KoncynsrantlItoc, [2024].

3. eLIBRARY.RU: nayunas snektponHas Oubmmoreka : caiit / OOO «Hayunas
OnextponHas buGmiorexay. — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexum noctyna : s
aBTOPH3. TONIb30BaTeNeH. — TeKCT : AeKTPOHHBIA

4. MenepanbHas rocygapcTBeHHas HHpopmanuoHHas cucrema «HauuonanabHas
JIeKTPOHHAs OubIHoTeKay : nekTpoHHas 6ubnuoreka : caift / ®I'BY PI'b. — Mocksa, [2024]. -
URL: https://u36.pd. — Pexxum moctyna : s monw3oBatenedt HayyHo Oubmuorexd. — Texcer :
3JIEKTPOHHBIH.

5. Poccuiickoe obpazoBanue : denepanpHbli mopran / yupemurenb OIAY «OULTO». —
URL: http://www.edu.ru. — TexcT : 91€KTpOHHBIA.

6. DaexTponHas oubsmoreynas cucreMa Yal'V : moxyis «OnekTpoHHas OuOIHOTEKa)
ABHC Mera-ITPO / OO0 «Jlara Dxcmpecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA ; JUTS TIOJIb30BaTeNel HayqHO# OuOIMOTEKH. — TEKCT : JMEKTPOHHBIH.

UmxeHep Beaymui [ypenxo FO.B. 2024
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Aynuropun s TPOBENEHUS JIEKUUH W J1TaOOpaTOpPHBIX 3aHATUHM, Ui MPOBEACHUS

TEKYIIEr0 KOHTPOJI U TMPOMEKYTOUHOM aTTECTAllUM, TPYMNNOBBIX M HHAWBUIYATbHBIX
KOHCYJIbTAIIUH.

AyaUTOpUH YKOMIUIEKTOBAaHBI CIICUATU3UPOBAHHON MeOeablo, Y4eOHOW JTOCKOM.
Aynuropun A TPOBEACHHS JEKIUH 00OPYIOBAaHBI MYJIbTUMEAMMHBIM OOOPYJOBAaHHEM ISt
npenocraBieHuss uHGopMammu OonbIIoN aymutopuu. [lomemieHus ISl CaMOCTOSITEIBHOMN
paboThl OCHAIICHBl KOMIBIOTEPHOM TEXHUKOH C BO3MOXKHOCTBIO TIOJKJIIOYEHUSI K CETH
«HTEepHET» W O0ecmedeHrneM JO0CTyNma K SJICKTPOHHOW HH(OpPMAIMOHHO-00pa30BaTeIbHON
cpele, AMEeKTPOHHO-OMOIMOTeYHON cucTeMe. AyIUTOPUU TSl IPOBEICHUS TaOOPATOPHBIX 3aHsI-
TUH YKOMIUIEKTOBaHbI MUKPOCKOIIaMHU, HaOOpamu Jis MPOBEACHUS J1a00paTOPHBIX paboT, 1abo-
paTopHOl ocyaoi — MpoOupKH, yamku [leTpu, Koaobl, a TakKe peakKTUBaAMH.

13. CHEIIMAJIBHBIE YCJOBUSA JJIs1 OBYYAIOIIUXCSA C OTPAHUYEHHBIMHU
BO3MOXHOCTAMM 310POBbS
B cnyuae HeoOxomumocTH, OOy4aroIIMMCS W3 YWCIA JIULI C OTrPaHUYEHHBIMU

BO3MOXKHOCTSIMU 370pOBbs (II0 3asBJICHUIO OOYYaroIIerocs) MOTYT IpeularaTbCs OIHU H3
CICAYIOUX  BAapUAaHTOB  BOCIIPUATHA I/IH(i)OpMaHI/II/I C Y4YCTOM HX HHIAWBUAYAJIbHBIX
NCUXO(PHU3MUECKUX 0COOCHHOCTEH:

— JUIsL JIMLl ¢ HapyUIEHUSMHU 3pEHUs: B Me4YaTHOM (opMme yBeTMUEHHBIM LIpU(TOM; B
(dopMe 3IIEKTPOHHOIO JOKyMEHTa; B (opMme ayauodaiina (mepeBoa ydyeOHBIX MaTepuaioB B
aynuodopmar); B medaTHoW ¢opme Ha s3bike bpaiins; MHIMBHUAyaJdbHBIE KOHCYJIbTALlUU C
HpUBJICUEHUEM TH(IIOCYPIOTIEPEBOAUNKA; MHIUBUAYAIbHBIE 331aHUsI M KOHCYJIbTALIUY;

— JUIs JIMIl C HapyUIeHHWsSMHU ciyXa: B Ie4aTHOW ¢opme; B (popme 3JIeKTPOHHOIO
JIOKYMEHTa; BUeOMaTepHalIbl C CyOTUTpaMU; MHIUBUAYaIbHbIE KOHCYJIBTAIIMM C IPUBJICYCHUEM
CYpJIOTIepEeBOJUNKA; UHANBUYAIbHBIE 33aJJaHNs U KOHCYJIbTALlUY;

— JUIS JUI] ¢ HApYUIEHUSIMU OTIOPHO-JABUTATENILHOTO ammapara: B medaTHou (opme; B
dbopMe DSIEKTPOHHOTO MOKyMeHTa; B Qopme ayauodaiia, HWHIUBUAYAIbHbIE 3aJaHUS U
KOHCYJIbTAIINH.

B cmydae HeoOXOOUMOCTH WCHOJB30BAaHUS B  y4eOHOM TMPOIIECCE YaCTH4-
HO/WCKITIOUUTENTFHO JUCTAHIITMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHM, opranu3arus padora [1TIC
¢ obyuaromumucs ¢ OB3 u nHBanMAaMH MpeayCMaTPUBAETCS B AIEKTPOHHONW HH(POPMAITIOHHO-
00pa3zoBaTeNbHON CPE/Ie C YIETOM WX MHANBUIYATBHBIX MICHXO(U3UIECKUX OCOOEHHOCTEH.

PazpaboTunk JIOLIenT E.B. Paccaguna
(nodrucy) (damcrocms) (®HO)

12.04.2024 r.

dopma A Crpanuna 50 u3 50




