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1 HOACHUTEJIbBHAS 3AIIMCKA

1.1 Meap AMCHUIIMHBE: GOPMHUPOBAHUE CUCTEMATH3UPOBAHHBIX 3HAHUN O XUMUYECKUX
npolieccax, IPOTEKALINX B Te00MOCUCTEMAX.

1.2 MecTo nucuumiuebl B cTpykrype OOIL:

Jucuummza «XUMHUs OKPYXKaroLled Cpefbl» OTHOCUTCS K JUCLMILIMHAM IIPEIMETHOrO
MOIyJs 10 Mpodmino «XUMHUsS» YacTH, HOpMUPYEeMOll ydacTHHKaMHU OOpa3oBaTEIbHBIX OTHO-
urenuii, 6;oka b1 (51.B.02.08).

OcBoeHMe AUCIUIUIMHBI OCHOBBIBAETCS HA 3HAHUAX M YMEHUAX, CPOPMHUPOBAHHBIX B XO-
ne n3ydenust «Oomen xumun», «Heoprannueckoir xumun», «Opranudeckor Xxumun», «dusu-
4ecKoil Xxumum», «O0111e# 3K0Iorum» B 00beMe BY30BCKUX ITPOrpamMM, a TaKke OMOJIOTHU B 00b-
eMe cpeHel 0011eo0pa3oBaTeIbHOM IKOJIBI.

1.3 IncuuniinHa HanpapjeHa HAa (JOPMHPOBaHMe CJeAYIOMMNX KomneTeHumii: [TK-2:

- IIK-2. CnocoGeH oCylecTBIATh IEJarornyeckyro JesTeIbHOCTh N0 MPO(UIbHBIM
npeaMeTam (TUCHUILTHHAM, MOJIYJISIM) B paMKax IMPOrpaMM OCHOBHOTO OOIIEro u CpeaHero 0o-
1ero o0pa3oBaHusl, HHAMKATOPAMHU JOCTHXKEHHSI KOTOPOH SIBJISIOTCS!

e JIK-2.1 IlpumeHsier OCHOBBI TEOpHM (PyHIAMEHTAJIbHBIX M IPUKIAIHBIX pa3/esioB
6uonoruu (OOTaHUKH, 300JI0TUM, MUKPOOMOJIOIUH, TEHETUKH, OMOJIOTUU Pa3BUTUS, aHATOMUU
yesioBeKa, (PU3MOJOTUN PACTEHUIN U KUBOTHBIX, OOLIEH 3KOJIOTMU, TEOPUH IBOJIIOLUHU) AJIs pe-
LIEHUS TEOPETUYECKUX U IIPAKTUYECKUX 3aau;

e [IK-2.2 [Ipumensier 0CHOBbI TeOpUH (PyHAAMEHTAIbHBIX U MPUKJIAJHBIX PA3J/IEIOB XU-
MUH (HEOPTaHUYECKOH, aHAINTHYECKOW, OpraHn4ecKol, ¢usmueckoir, xumuun BMC, xumunye-
CKUX OCHOB OMOJIOTMYECKHX MPOLECCOB, XMMUYECKONW TEXHOJOIMH) JUIsl PELICHHUs TeopeThde-
CKUX M MPAKTUYECKUX 3a]1a4.

1.4 Tlepeyens NJIAHMPYEMBIX Pe3yJbTaTOB 00y4eHHs. B pe3ynbrare n3ydeHus QucLu-
IUITMHBI CTYAEHT JOJIKEH

- 3HATH:

OCHOBHBIE 3aKOHOMEPHOCTH PAcIpOCTPAHEHHsI XUMUYECKHX 3JIEMEHTOB B XeMocdepe;
reoXMMUYecKHe KiIacCu(pUKau XUMUYECKHX 3JIEMEHTOB,;
OCHOBHBIE OMOT€OXMMUYECKHE IIUKIIBI,

® 0COOEHHOCTH pacHpOCTpPaHEHUs, TPAaHCPOPMALMU U HAKOIUICHHs 3arps3HSIONIUX Be-
HIECTB B OKPY>KAIOIIEH CPeJIe;

e MaciuTadbl ¥ MOCIEICTBUSI XUMUUECKOT0 3arpsiI3HEHUS IPUPOJHON CPEJIbl;

- YMeTb.

® CpaBHMBATbh, aHAJIIM3UPOBATh U JaBATh OLIEHKY XUMUYECKUM KOMIIOHEHTAM OKpYXKaro-
LIEN Cpelbl;

® AHAJINM3UPOBATh BO3MOXHBIE HETaTUBHBIE ITOCIIEICTBUS MOCTYIUIEHUSI XUMUYECKUX 3a-
IpSI3HUTENEN B IPUPOJIHBIE SKOCHUCTEMBI;

- BJIa/IeTh:

® OCHOBHBIMM IOHATHAMH XUMHUYECKON IKOJIOTMH U CMEXKHBIX HAYK;

® HaBbIKAMH Pa0OTHI Ha COBPEMEHHOW y4eOHO-HAy4dHOH ammaparype NMpH IpOBEIECHUH
XUMHUYECKHX IKCIEPUMEHTOB;

e MeToJamMH 0e30macHoOro oOpalleHus ¢ XUMUYECKUMU MaTepHallaMu C Y4eToM HuX ¢u-
3UYECKUX U XUMUYECKHX CBOMCTB.

1.5 O6umasi Tpy10eMKOCTh THCHHUILINHBI « XHMHS OKPY:KAI0LIel cpebD» COCTAaBIsET 3
3adeTHbIX equHuIlsl (nanee — 3E) (108 yacos).

[IporpamMma npegycMaTpuBaeT U3ydeHHE MaTepHasa Ha JEKUHUAX U JJabopaTOpHBIX pado-
tax. IIpegycmorpena camoctosTenbHas paboTa CTYAGHTOB IO TeMaM U pasnenaM. lIpoBepka
3HaHUU OCYHIECTBISAETCS PPOHTAIBHO, UHIUBUIYATHHO.

1.6 O0beM AUCUMNIMHBI U BH/IbI Y4eOHOI 1eATeIbHOCTH

O0beM JUCUMIITIMHBI M BUIBI Y4e0OHOH padoThl (ouHasi popma 00ydeHus1)



Buja yue0Hoii padoThl Bcero yacoB Cemectp 10
OO0m1as TpyJ0€MKOCTh 108 108
KonrakrtHas paboTa 64 64
Jlexkuun 26 26
JlaboparopHbie pabOTHI 38 38
CamocrosiTenpHas padoTta 44 44

Buj HTOrOBOTO KOHTPOJIS: 3ayer

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

Y4eOHO-TeMaTHYeCKHii IJIaH (0uHasi popMa 00y4eHHs)

KonrakTHas pabora Camocro-
Bcero
Ne HaumenoBanue Tem (paszaesioB) JlaGopatop- | sATeabHAsN
yacoB | Jlekuun
Hble PadoThI paborta

1 | Beeaenue. OO11ecTBO U OKpYXKaromas 6 2 - 4
cpena.

2 | Cpena v ycloBHS CYIIIECTBOBAHUS Op- 12 4 4 4
TaHU3MOB.

3 | Xumus 6uocdepsl 16 4 4 8

4 | Xumus atMmochepsl 30 4 18 8

5 | Xumus rugpocdepst 22 4 12 6

6 | Xumus murochepbl 12 4 - 8

7 | KoHTposb kauecTBa OKpy Karolen cpe- 10 4 - 6
Tl

UTOoro 108 26 38 44

2.1 NuTepakTHBHOE 00yUYeHHE MO TUCIUTIIHHE
e HanmenoBanue Bup 3a- | ®@opma unTepak- | Koua-Bo
} TeM (pa3ielioB) HATHSL | THBHOIO 3aHATHUS 4acoB

1 | Beeaenue. OO1IecTBO U OKpy’Karolas cpena. JIK Kpyrasiii cton 2
(Obwecmeo u okpyscarowas cpeoa.)

2 | Cpena u ycloBHsI CyILIECTBOBAaHUS JIK Jlexrusi- 2
OpraHu3MOB. (BausHue xumuyeckux geujecmes KOHCYJIbTaIUs
Ha npomexanue OUOXUMUYLECKUX NPOYECCOos 8
opeanusme.)

3 | Xumust 6uochepst (Kpyeosopom eeuecms u JIK Jlexuust ¢ omum6- 2
npespaujenue SHepeul - OCHO8A OUHAMUYe- KaMu
CK020 pagHogecusi u ycmouuusocmu ouocge-
pol)

4 | Xumust atmocdepsl (I nobanvHble npobaemsi JIP CemMuHap-BcTpeua 2
3aepsA3HeHUs. ammocgepHo2o 6030yxa)

5 | Xumus rugpochepbr JIP Pabota B manbix 2

rpynmnax

6 | Xumus mutochepsr (Memannwvi kax 3aepsz- JIK Mo3roBoii mrypm 4
HUmenu npupooHuLX 800 U NOYEbI)

7 | KouTponp KauecTBa OKPYKAIOMIEH Cpeibl JIK Jebatnl 4
(Oxcnepmuas oyeHka 6030elicmsus Nnpous-
800CMBA HA OKPYIHCAIOWYIO HelloseKa cpedy)

UTOrO 18

3 COJIEP’KAHME TEM (PA3/EJIOB)

1. Beenenue. O011ecTBO M OKPYKAOUIAA cpeaa.
[Ipenmer XxuMHUU OKpY>Kalollel Cpenbl, CBA3b €ro ¢ APYrMMHU HayKamu. 3aJadd Kypca,




pOJIb €r0 B MOATOTOBKE YUUTENSI XUMUU M OMOJIOTHH.
2. Cpeaa u ycj10BHUsI CyIIeCTBOBAHMSA OPraHM3MoOB

ITonsarue cpenpl. Oxpyskaromias cpeja. BemecTBo u mpocTpaHCTBO, CUIIbI USBJICHUS MIPU-
POJIBL, AESITEIBHOCTD YEJIOBEKA - KOMIIOHEHTBI OKPY KAtOIIEH CPeJIbl.

XuMHUeCKUe apaMeTpsl oKpyskatomiel cpenbl. IIocTossHHbBIE U TepeMEeHHbIE KOMITIOHEH-
Thl OKpY>Karolllel cpeabl. AfanTtanys OpraHu3MOB K XMMHYECKOMY OKpYXeHHUI0. BiusHue xu-
MHUYECKUX BEILIECTB HA MPOTEKaHHEe OMOXMMHMUYECKUX INPOLECCOB B opraHusme. Perynuposanue
OKPYXaIOIIEH CPeAbL.

3. Xumus ouocdepnl

buocdepa - cpena nameii xu3an. CocraB u cTpykTypa 6uocdepsl. ATmocdepa, ruIpo-
cdepa, mutochepa, UX COCTaB U CTPOEHHE. XUMUYECKUE 3JIEMEHTHI, aTOMbI, MOJIEKYJIbI - OCHOBA
CTpOEHHUsI 0OBEKTOB OKpy»XKaromei cpesl. [Ipuarabl MHOr00Opas3usi OKpY’KaroIiero Hac MUpa.
OneMeHThl OMOreHHbIE U BTOPOCTENEHHbIE, UX (QYHKLUMU. MaKpO3J1eMEHTbl U MUKPOAJIEMEHTHI,
UX POJIb B )KM3HU PACTEHUM, KUBOTHBIX, YEJIOBEKA.

broreHHble 37IEMEHTHI - CBA3YIOIEE 3BEHO MEXKY KHUBBIMU U HE)KMBBIMH KOMIIOHEHTAMU
HKOCUCTEMBI.

XKusoe BemectBo Omochepsl. XUMHUYECKUH 3JI€MEHTApHBI COCTAaB JKUBOI'O BEIECTBA.
CrnoxHble XUMUYECKUE COCIMHEHUS KUBBIX OPraHU3MOB: O€JKH, YIJI€BOJbl, JUIUAbI, HYKIIEU-
HOBbIE KMCIO0Thl. OOMEH BEIECTB B KHUBBIX OPraHU3MaX.

Bropocrenennsie anemenTsl B 6uocdepe. Ctponuuii-90, uesuii-137, pryTth, cBUHEL U
JpyTue 3JIEMEHTHI, HapyIlIaloIiue CBS3HM B dKocucTeMax. VX omacHOCTh JUIsl 4eI0BEKa U APYTUX
KUBBIX OPTraHU3MOB. THITBI OMOJIOTHYECKUX TOBPEKACHUH, BBI3BIBAEMbIX panuanmei. JlydeBas
00JIe3Hb.

Bo3znelicTBue XMMHUYECKOr0 KOMIIOHEHTa aOMOTHYECKHX (PaKTOPOB Ha JKHU3HENEATENb-
HOCTb OPTaHU3MOB (COJICHOCTb BOJIbl, KHCIIOTHOCTb ITOUYBBI, IOTPEOHOCTh PACTEHUN B MUHEPAIIb-
HBIX BellecTBax (yI0OpeHHsIX) U T.1.).

BemectBa-3arpsi3sHuteny okpyskatomeit cpeasl. [lytu nonananus ux B 6uochepy. Xemo-
cdepa, cocrapistone ee BemecTsa. TokcnyHocTh. CTeneHb TOKCUYHOCTH. JleTanbHasi U mopo-
roBast 103bl.

KpyroBopoTr XxuMHyecKux 3JIEMEHTOB U MOTOKOB 3Hepruu B 6uocepe. dotocunres. Xe-
MocHuHTe3. DyHKINU KUBOrO BEIIECTBA. bHOreoxMMHuYecKne LHUKIIBI IeMEHTOB. Kpyrosopor
asorta, ¢ocdopa, yriaepoa B 6uocdepe.

KpyroBopoT BemecTB U MpeBpalicHUE YHEPTUU - OCHOBA TMHAMUYECKOTO PaBHOBECHS U
ycToiunBocTu Ouocdepsl. /[Ba THma KpyroBopoTa 3yieMeHTOB. buonoruueckuii KpyroBoport-
KpyroBasi LIUPKYJISLUS BEIIECTB MEXAY IIOYBOM, PAaCTEHUSIMH, JKUBOTHBIMU. ['eosnormueckuii
KpYroBOpPOT-KpPYTOBOPOT MEXAy OKEaHOM M cyliei. Bexymias posib )KUBBIX OpraHU3MOB B KpYy-
roBopoTe BelecTB. biiounas Mosienb KpyroBopota OMOTeHHBIX 3JIEMEHTOB B Orocdepe.

4. Xumus atmocepbl

Atmocdepa, ee cocTaB, cTpoeHHE. XapaKTepUCTUKA MOCTOSHHBIX KOMIIOHEHTOB U Be-
IIECTB MPUPOJHOTO U aHTPOIOTEHHOTO MPOUCXOKICHHS, KAUECTBEHHBIN U KOJTMYECTBEHHBIN CO-
CTaB KOTOPBIX MTOCTOSIHHO MEHsETCs (TTapbl BOJIBI, IIbLIb, @3PO30JIH U T.11.).

Bo3nyx kak okucnurtenbHasl cpefia, B KOTOPOM MPOXOASAT XHUMHUECKHEe M (HOTOXUMHUYE-
CKHUe TpeBpalieHus: GoToIUCCOIMAlNs, HOHU3AINS, IUCCOLMAaTUBHAs PEKOMOUHAIMS, TIepeHOC
3apsa, peakuu ooMeHa.

3arps3HeHne aTMOC(EepHOTo BO3ayXa. 3aBUCUMOCTh Ka4eCTBEHHOI'O M KOJIMYECTBEHHOTO
COCTaBa BEUIECTB-3arpsi3HUTENIEH OT UCTOUHMKOB 3arpsi3HEHUS, METEOPOJIOTMYECKUX YCIOBUM U
tonorpadguueckux pakropoB. CriocoOHOCTh aTMOC(EPHI K CAMOOUYHILEHUIO.

W3meneHue kirMMara Kak pe3yJibTaT «IapHUKOBOro 3¢ dexray. [lapHuKoBbIe rasbl, Mexa-
HU3M HX 00pa3zoBaHMs W mpeBpauieHus. O30HOBBIN CIOW, €ro cocTaB, CTPOEHUE U (YHKIIMH.
MexaHu3mbl 00pa30BaHKs U pa3pylIEHUs] 030HOBOTO cjos. I J1aBHbBIE 3arpsi3HUTENH, BbI3bIBAIO-
1K€ pa3pyLIeHHEe 030HOBOI'O CJIOSI.

Bropocrenennsie 3arpa3aurenu atMocdepsl. Okcunpl cepbl. OCHOBHbIE UCTOYHUKH BbI-
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Opoca okcua cepbl B OKpysKarollyto cpeny. Okcubl a30Ta, MyTH MMOMaJaHus UX B atMochepy.
«Kucnorasie 10xam».

DOTOXMMHUYECKHH CMOT, €ro KOMIIOHEHTbI. MexaHu3M o0pa30BaHus U MocieAcTBus ¢o-
TOXUMHUYECKOTo cMora. CriocoOb! 60pbOBI € 3arpsi3HEHHEM aTMOC(EPHOTO BO3/1yXa BEIIECTBAMH,
o0pa3zyroumMy (POTOXUMHUYECKUIH CMOT.

Monookcuz yraepona. Mexanu3M IpeBpalieHus TeMOriIo0MHa KPOBH B KapOOKCUTeMO-
rio0uH. Bo3aeiicTBue MOHOOKCH 1A YIIepoAa Ha IpyTrue KOMIIOHEHThI OMOC(epHI.

5. Xumus ruapocgepsl

I'mapocdepa, coctaB, CBONCTBa, XapakTepucTuka. Boma — yHUBepcasbHBIM pacTBOPHU-
T€Jb, COCTAB, PACIPENEICHUE U IIEPEHOC MTPUMECEH OPraHMYECKUX U HEOPTaHUYECKUX BEILECTB
B ruspocdepe. ConeBoii cocraB rugpocdepsl. XumMuueckue U GOTOXMMHUYECKHE MTPEBPAILECHHUS
OpPraHMYeCKUX M HEOPTaHUYECKUX BEIECTB B BOAHOM cpese. YuacTue OMOIOTHYeCKUX 00bEKTOB
B IIPEBPALICHUM XMMUYECKHUX BELIECTB B BOJHOU CpeJE.

Murpanusi XMMUYECKHX 3JIEMEHTOB B MTOBEPXHOCTHBIX BOJIAX CYIIU. 3aBUCHUMOCThH pac-
IIPEJIECIICHNs] BEIECTB B BOJE OT JIOKAJIBHBIX YCIOBMI: CKOPOCTU U XapakKTepa ABM)KECHHUS BOBI,
0CaJIKOB, HAHOCOB (PM3MKO-XMMUYECKUX CBOMCTB 3arpsi3HUTENs. POIIb BOJBI B KPyroBOpOTE Be-
LIECTB B IIPUPOJE.

['eoxumuueckas pabota *UBOro BemecTBa B MupoBoMm okeaHne. buonoruueckas akTus-
HOCTb IIOBEPXHOCTHOT'O ¢J10s BO/ibl. CBOMCTBA ITyOMHHBIX BOJL

PaBHOBecHBIE TpoliecChl MacCc OOMEHa MEXIY BO3IyXOM M BOJOW B IOBEPXHOCTHOM
IUICHKE BojoeMa. /[pIxaHue BOAHBIX PAacTEHHMM M >KMBOTHBIX. [locnencTBust HenocTaTka KHUCIIO-
pona.

Bopa uncras u rpassas. KauectBo Bogbl. OCHOBHBIE 3arpsi3HUTENH NPUPOAHBIX BoA. Co-
JIep’KaHUE 3arpsA3HUTENICH B MOBEPXHOCTHOM IUIEHKE BOJOEMA, TOHHBIX OCAJKaX, KUBBIX Opra-
HU3MOB. KOHIIEHTpUpOBaHUE 3arpsA3HSIONINX BELIECTB B )KUBBIX OPraHU3MaXx.

MerTanabl Kak 3arpsi3HUTENN IPUPOJIHBIX BoJ. CBUHEN, KaJMUN, PTYTh U Jpyrue MeTai-
asl B ruapocdepe. KpyroBopor noHoB MetamuioB. OCHOBHbIE MCTOUHUKHU 3arps3HEHUs THUAPO-
cdepbl HOHaMU MeTaJIIOB. TOKCMYHOCTh METAJUIOB, MX LIUKJIBI B OKPYXKAlOIIel cpeie.

Hedtp kak 3arps3Hutens runapocdepsl. IIpeBpamienne HedTu B okeaHWYecKoil cpene.
buonoruueckoe u ¢usnueckoe 3arpsizHeHHe MHUpPOBOro okeaHa, 00yCJIOBJIEHHBIE MOMAJaHUEM
He(TH B okeaH. TernoBoe 3arpsi3HeHUE BOAOEMOB, €T0 MOCIEICTBHSL.

[Tectnumapl, UX yCTOMYMBOCTE B BOJHOM cpene. IlepeHocu BO31eHCTBUE TECTULIMIOB HA
ruzpocdepy u ee oburareneil. [loBepXHOCTHO-aKTHBHBIE BEILIECTBA, IUIACTMACCHl U JAPYTHUE 3a-
TPSIBHUTENTN THAPOCHEPHI.

CriocoOHOCTh BOJI0EMOB K CAMOOYMILIEHHIO.

Crounble BoAbl, UX Kiaccuuxanus. OCHOBHbIE HICTOYHHUKHU BbIOpOca CTOYHBIX BOJ. Oc-
HOBHBIE 3arpsi3HUTENN B CTOUHBIX BoJaX. CriocoObl OYMCTKU CTOYHBIX BOA. [lepBuuHasi, BTopuy-
Has ¥ TpeTHU4Has 00paboTKa CTOYHBIX BO/I.

6. Xumus Jurochepsl

3emiis, ee ctpoeHue. CpenHUN XUMUYECKH cocTaB 3eMHOM Kopbl. Paboter @. Knapka,
A.Il. Bunorpanosa, A.b. PonoBa, A.A. SIpomesckoro. Kpucrainnueckoe BEECTBO 36 MHOU KO-
pbl. Kinapku snemeHToB 3eMHOU KOpbI. [IOCTOSHCTBO M M3MEHYMBOCTH COJIEP)KAHUS aTOMOB XH-
MHYECKUX 3JIEMEHTOB B 3eMHOU Kope. ['yOMHHBIE M MOBEPXHOCTHBIE MOPOJBI, MPOLECCH MX
npeoOpa3oBaHusl.

Pecypcbl, ux 3anachel U Kinaccugukaius. Pecypchbl ¢ BRICOKOI U HU3KOW CTENEHbIO UCTO-
nieHus. MoJieny mpOMBIIUIEHHOTO MPOU3BOJICTBA M HUCIIOJIb30BaHUs pecypcoB. [IpomMblineHHas
IKOCHCTEMA.

[TouBa, xumuyeckuii cocraB mouBkl. IlocTosiHHBIE U TIEpeMEHHbIE KOMIIOHEHTHI MOYBHI.
OU3NKO-XMMUYECKHE U OHOJIOTHYECKHE TPOoIecchl B MmouBe. [louBa-akuenTop TsHKENbIX MeTaj-
JIOB, MECTULIMI0OB, MUHEPAIBHBIX yIOOPEHUH, PETYIATOPOB pOCTa U PA3BUTUS U APYTHX 3arpss-
Hutened. Hakormienue, MArpanus U MepeHOC XUMMUYECKUX BEIECTB B NO4YBe. Bo3zzaeicTBue ux
HAa JKUBBIC OPTaHU3MBI.



Posnb nmouBsl B KPYroBOpOTE BEIIECTB, B IPUPOJIE U )KU3HHU UEIOBEKA.
7. KoHTpOJIb KauecTBa OKPY:KaKOIIel cpeabl

KauectBo okpyxatomieii cpeapl. Hayunble OCHOBBI HOPMHUPOBAHMSI aTMOC(EPHBIX 3a-
TPSI3HEHWN W 3arpsi3HeHUs NpUpOAHBIX Boj. Cranmaptel kadectBa. [IpeaensHO momycTtuMast
koHnentpanus (IIJIK). Ilpenensno nomyctumerii Beiopoc (I1JIB). ITopor Bocnpusitus. Jletanb-
Has /103a.

MoHUTOpPUHT OKpYy>Xaroliei cpeapl. Buasl MonuToprHra. Metoasl MOHUTOpHUHTA. buo-
WHAWKAIMSA. PacTeHHUs-OMOMHIUKATOPHI, >KUBOTHBIC-OMOMHANKATOPBL. XUMUYECKHI KOHTPOIb
3arpsi3HEHUS OKPY KAIOILEH Cpebl.

4 METOJWYECKHWUE PEKOMEHIALIMHA (YKA3AHMS) 1J151 CTYJEHTOB
M0 U3YYEHUIO JUCLUNIAHBI

Pabouas nmporpamma npu3BaHa IoMo4b CTYIGHTaM B OPTaHU3AI[H CaMOCTOSITEIbHON pa-
00TBI IO OCBOEHHIO Kypca «XHMHS OKPYKaoLIeH cpelbl». XUMHUS OKpY’Karollel cpeabl npea-
CTaBIIsIeT cOO0 MHTErPUPOBAHHYIO OOJIACTH 3HAHWH, OA3UPYIOUIYIOCS Ha KOMIUIEKCE OMOJIOTH-
YECKMX M XUMUYECKUX JAUCLUIUIMH, U3YUYEHHBIX CTYJEHTAMM Ha NpeblIylux Kypceax. [lpu nsy-
YEHUN XMMHUYECKOTO COCTaBa M CTPOCHHs reocdep 3emium HeoOXOIUMO YSICHUTh, YTO OCHOBOU
KU3HEJCATEIIBHOCTH Ha IUIAHETE SIBJISIFOTCS XMMHYECKHE IPOLIECCHI, OHU IIPOHU3BIBAIOT CYIIlE-
CTBOBAaHHE BCEU OKPYkKAIOLIEH CPEMBI.

Kypc xumum okpyxaromeil cpesibl Mpu3BaH 00ecneunBaTh MOATOTOBKY BBICOKOKBAIIM-
(UUIUPOBAaHHBIX YUYUTENEH, 3HAIOIUX JKOJOTMYECKOE COCTOSIHHE OKpY’Kalolled HNPUPOIHON U
AHTPOIIOTEHHOW CpENbl, YMEIOIIMX OLEHUBATh BIMSHUE AHTPOIONEHHOIO BO3JCHCTBUA H, B
YaCTHOCTH, MIPOMBIIICHHOTO MPOU3BOCTBA U TPAaHCIIOpTa Ha Ouocdepy, a TaKkKe NEPCHEKTHUBBI
Pa3sBUTHSI BOZHUKAIOIIMX B CBA3H C 3TUM 3KOJIOIMUYECKHX MPOOIEM.

BrImycKHUKY TOJDKHBI 3HATh mMapaMeTpbl reochep 3emnu (atmocdepsl, ruapocdepst, -
Toc(epsl) B HOpME, U U3MEHEHHBIE B Pe3yJIbTaTe aHTPOIOI€HHON JIeSTENbHOCTH, YMETh X aHa-
JN3UPOBATh, a TAKXKE NMPOTHO3UPOBATH MOCIEICTBUS XO3SIICTBEHHOMN JIEATENbHOCTH YEJIOBEKa U
HaXOJIUTh ONTUMaJIbHbIE METO/IbI /JIs1 pEIIEHUS] BOSHUKAIOLINX MPOOIeM.

He6onbmioit o 06beMy npeaMeT XUMHUHU OKpYKarolllel Cpelpl HE JaeT BO3MOXHOCTHU
IPOBOJUTH JTaOOpaTOpHbIE HCCIE0BaHUE reocdep, M03TOMY HEOOXOIUMO HCIOJIb30BaTh MEX-
IIpEeIMETHBIE CBA3H C APYTUMU OMOJOTUYECKUMH U XUMUYECKMMH KypCaMH, U3y4aeMbIMU paHee.
OTO MO3BOJMT CBA3aTh N3Y4aE€MbII MaTepHall C MPAKTUYECKOW €ro HAlpPaBICHHOCTBIO U C XKH3-
HBIO.

N3ydyeHne XUMHH OKPYXKAIOIIEH CPebl JaeT BO3MOKHOCTD HE TOJIBKO NIO3HAKOMUTHCS C
[J100abHBIMH MTPOOJIEMaMU COBPEMEHHOCTH, HO U YBUJIETh KOHKPETHBIE MTPOOJIEMBI CBOETO TO-
poza, cBoei 00J1acTH, CBOETO PErHoHa.

[Ipu nzyuyennn tembl «Cpenia U yCIOBHS CYLIECTBOBAHMSI OPIraHU3MOBY pacCMaTpUBAIOT-
Csl OCHOBHBIE MOHATHUS XMMUYECKOIH HKOJOTMH, 0OOCHOBBIBAETCSI CUCTEMHBIN MOJIXOA B HKOJO-
UM, pacCMaTPUBAETCS KOHLEIUS SKOCUCTEM U OCHOBHBIE X CBOMCTBA. CTy/IE€HTHI 3HAKOMSTCS
¢ 00IIMM CTpOoeHHEM 3eMJIH, pacCMaTPUBAIOT TOHKYIO CTPYKTYpYy OHoc(epbl 1 OTMEYaIOT, 4TO B
O6uocdepe OCyIeCTBISIOTCS HEMTPEPHIBHBIC KPYTOBOPOTHI BEIIECTB U DYHEPTHUH.

B ocHOBe cylecTBOBaHMSI JKU3HHU JIEKUT psJ] 3aKOHOB DKOJIOTUH, C HEKOTOPBIMU M3 HUX
CTYJEHTBI JIOJKHBI ObITh O3HAKOMJIEHBI NMPU HW3YYEHHH JAHHOTO pa3zena. 3/1eCh paccMaTpuBa-
I0TCSl CUCTEMHBIE «3aKOHb» bappu KommoHepa, KOTOpble HE NMPETEHIYIOT HA CUCTEMOJIOTHYE-
CKYIO CTPOTOCTh, HO BBIPKAIOT BAKHBIE 3aKOHOMEPHOCTH O BCEOOIIEH CBSI3M BEIEH U SBICHUMN
B MPHUPOJIE U YEIOBEYECKOM OOIIECTBE, O 3aKOHAX COXPAHEHUS, O IIEHE Pa3BUTHUS, O TJIAaBHOM
KPUTEPUH HBOJIFOLIMOHHOTO 0TOOpA.

[Tpu m3ydeHun xumuu OHOCGEpPHl pacCMaTPUBACTCS MOHATHE «OKHBOE BEILECTBO», €ro
COCTaB, CTPOEHHUE U T€ MPEBpallleHUs], KOTOPBIE MPOUCXOISAT C HUM B HOPME, U TIPU BO3JIEHCTBUU
pa3nu4HbIX (hakTopoB. Ocob0e BHUMAHUE CIEAYET YAEIUTh YPOBHAM OpPTraHU3aIllNH KUBOW Ma-
TEpUU U TeM (PYHKIUSAM, KOTOPBIE BBIIOIHSET )KUBOE BELIECTBO.

OcHoBHasl 4yacThb 3arps3HUTENCH OKpYKalolIel cpelbl BeIOpackiBaeTcs B atmocgepy. Ilo-
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9TOMY OYE€Hb Ba)XXKHO PACCMOTPETh €€ CTPOEHME, COCTaB, CBOMCTBA U NPOUCXOXKICHHE M OTMe-
TUTh, YTO CYIIECTBEHHbIC N3MEHEHHSI B COCTABE M HOPMAJIbHOM (DYHKIITHOHHPOBAHUH aTMOCHEPHI
IPEIONPEEIIAIOT aHTpOoIIoreHHble (pakTopbl. CleaoBaTeNbHO, HEOOXOAUMO PacCMOTPETh BO3-
MOYKHBIE OPTaHMU3ALMOHHO-TIPO(UIAKTUYECKHE H TEXHUYECKUE MEPONPHUSATHS MO CHIDKEHHIO U
00€3BpEeKMBAaHUIO BEIOPOCOB B aTMOC(eEpy, a TaKKe HayyHble OCHOBBI TMTUEHUUYECKOIO0 HOPMHU-
pOBaHUS aTMOC(EPHOTO 3arpsA3HEHUs, CAHUTAPHBIA HAA30pP M KOHTPOJIb YPOBHS 3arpsi3HCHUS
aTMocChepBhl.

I'mapocdepa — BogHas obonouka 3emin. Ee MOXKHO paccMaTpuBaTh B JABYX ACIEKTax:
KaK IPEephIBUCTYI0 000JI0UKY 3€MJIM, COCTOSAIILYIO U3 COJIEHOM, IPEeCHON U TBEPIOH BOJIBI, U KaK
HETPEPHIBHYI0 000JI0OUKY CHUCTEMBI «BOJla — Map», BKIIOYAIONIYI0 COOCTBEHHO ruapocdepy, a
TaKXe IPOHU3aHHYIO BOJIOW WIIM ITapaMM BOJbI aTMoc(hepy U IuTochepy.

PaccmaTprBaeM XMMHUYECKU COCTaB MPECHOMN, COJIEHON U OMOTE€HHOM BOJABI U €€ OCHOB-
Hble XapakTepucTuku. OTMeuaem, 4To B MOCIEIHUE JecITUIeTnss MUpoBOil okeaH cTall 00bek-
TOM TJTyOOKHX BCECTOPOHHMX HCCIIEJOBaHMI, a OCBOEHHE €r0 PECYPCOB BEAET K 3arpsi3HEHUIO
BOJIOEMOB M 00yCIIaBJIMBAET MHOXKECTBO HKOJIOTHUECKUX MTPOOIIEM.

N3yuas nurocdepy, obOpaiiaeM BHUMaHUE HA TO, YTO TOJIBKO BEPXHSS YaCTh JUTOCHEPHI
(3eMHasi KOpa) J0CTaTOYHO XOPOUIO HCCIeloBaHa y4yeHbIMU. J[aHHBIE O cOCTaBe U CTPOECHUU
BHYTPEHHUX €€ CJI0€B T'MIIOTETUYHBI, @ COJAEPKAHUE PA3INYHBIX XUMUYECKUX JIEMEHTOB KpaiiHe
pasnnyHo. PaccmarpuBaeM OCHOBHBIE 3aKOHOMEPHOCTH PACHpPEENICHUs] XUMHUECKUX 3JIEMEH-
TOB. DTO MO3BOJISIET CIIENATh BBIBOJ O TOM, UYTO ITOCKOJIBKY IPOLIECC IBOJIIOLIMOHHOTO Pa3BUTHUS
KHUBBIX OPraHU3MOB MIPOUCXOJMI B Cpelie C PEe3KUM NpeobalaHueM JIETKMX XHUMUYECKUX 3Jie-
MEHTOB HaJ TSAXKEJIbIMH, CTAHOBUTCS SICHOM TOKCUYHOCTb TSKEJIBIX METAJIOB I )KUBBIX Opra-
HU3MOB.

B 3akirouenue maercs MOHATHE MOHHUTOPHHTA OKpY’KAIOLIeW MpoOiIeM M paccMaTpuBa-
IOTCSI OCHOBHBIE ITyTH ONTHUMU3ALUU OKPYKAIOIIEro Hac MUpa.

[IpennaraeMplii KOMIUIEKC COJEPKUT MPOTrpaMMy JMCLUIUIMHBI, COCTABICHHYIO B COOT-
BETCTBUHU C YU4EOHBIM IUIAHOM IO CeHUaNbHOCTU U ['ocy1apcTBEHHBIM 00pa30BaTEeNIbHBIM CTaH-
naptom BO.

B kaxoif Teme AaHbl yueOHO-METOUYECKUE MaTepuabl JEKIIMOHHOIO Kypca, BKIHoYa-
IOLIUE IJIaH JIEKIUU 10 KaKJ0W M3y4aeMoil TeMe U 0COOEHHOCTH M3y4aeMOoro marepuaia, Inpu-
BOJUTCS CIIMCOK OCHOBHOM U JIONIOJHUTENIBHOM JIUTEPATYPHI.

B yueGHoii mporpaMmMe mpecTaBieHbl BApUAHThl KOHTPOJIBHBIX padoOT, KOTOPbIE TO3BO-
JSI0T NPOBEPUTH YPOBEHb YCBOEHMS M3Y4YEHHOro Marepuaina. IIpeknae 4em mpuCTynuTh K BBI-
MOJIHEHUIO 3aJJaHUIl 111 CAMOKOHTPOJISI, CTYy/IEHTaM HEOO0XOAMMO M3YYUTh PEKOMEHIyEMYIO IO
Kax10i Teme nureparypy. OOmuil cnMcok yueOHOM M y4eOHO-METOAMYECKOW JHMTEpaTyphl
IpeJICTaBJIeH B OTIENbHOM paszene. Kpome Toro, B Marepuanax mo rnoAroTOBKE CEMHHAPCKUX
3aHATHH IO Ka)KJI0M TeMe yKa3aHa OCHOBHAs M JIONOJIHUTEIbHAS JINTEPATYPA.

JIy1st yenentHoro ocBOeHUsI 000 TUCIMIUIMHBI HEOOXO0IMMO 3HATh €€ CHEeIu(UIecKyro
TEPMHUHOJIOTHIO. B CBsI3M ¢ 3TUM, B IOMOIIb CTYJEHTaM COCTaBJIEH IJI0CCAPHIl OCHOBHBIX TEP-
MUHOB.

VYuebHas nporpaMma npeHa3HaueHa, IIaBHBIM 00pa3oM, JUIsl CAMOCTOSITENIbHOW paboThl
CTYJEHTOB, HO MOXET OBITh MCIIOJIb30BaHa U MPU MOJATOTOBKE K Ay IMTOPHBIM 3aHITUSIM.

YueGHO-MeTOAMYECKOE 00ecTieYeHHe CAMOCTONITeIbHOI PaGoThI CTY/AEHTOB MO THCIHILINHE

Konu4yectBo
®opmMbl/BHABI ‘1acos, B
Hal/lMeHOBaHl/le . COOTBETCTBUMA C
Ne CaMOCTOSATEeIbHOI
pasaeJa (TemMbl) 5 y4eoHo-
pa OTBbI TEMAaTHYCCKUM
JIAHOM
1 | Beeaenue. O6mecTtBo U | M3yueHre OCHOBHOMU JIUTEpaTyphbl 4
OKpYyXarolias cpeaa. W3ydeHue qOMONMHUTEIBHON JIUTEPATY Pl
KoHcnekTupoBaHre N3y4eHHbIX UCTOYHUKOB




2 Cpena u ycnoBus cy- W3yueHne OCHOBHOM JIMTEPATYpPBI 4
LIECTBOBaHUsA Opranus- | M3yueHue TONOIHUTEIbHON JIUTEPaTy Pl
MOB. Odopmrnenune nabopatopHoit paboThI

[ToaroroBka oTuera 1o abopaTopHOil paboTe
KoHcnekTupoBanue n3y4eHHbIX HCTOYHUKOB

3 | Xummus 6uochepnr N3yueHnrne 0OCHOBHOM JIUTEPATYPBI 8
W3y4eHne NOMOTHUTEIBHON JTUTEPATYPhI
OdopmieHue 1adbopatopHO pabOTHI
[ToaroroBka oTueTa 1Mo J1ad0paTOpHOI padoTe
KoHcnekTHpoBaH#e W3y4YeHHBIX HCTOYHHKOB

4 | Xumus atmochepsl N3yueHne OCHOBHOM JIMTEPATYpPBI 8
W3y4eHue NONOIHUATEIBHON JIUTEPATyPhI
Odopmrnenune nabopatopHoit paboThI
[ToaroroBka oryera no 1abopaTopHOi pabore
KoHcnekTupoBaHue H3y4eHHbIX HCTOYHUKOB

5 | Xumus ruapochepbl W3ydeHne OCHOBHOM JINTEPATYPbI 6
W3y4eHne NOMOTHATEIHFHON JIUTEPATyPhI
Odopmnenne nabopatopHoit paboThI
[ToaroroBka oTueTa 1Mo J1abOpaTOpHOI padoTe
KoHcnekTnpoBaHie W3y4YEeHHBIX HCTOYHHKOB

6 | Xumus aurocdeps N3y4yeHne 0CHOBHOM JIMTEpaTyphl 8
M3y4yeHne qONOTHUTENBHOM TUTEPaTyPhI
KoHcniekTupoBaHue n3y4eHHBIX HCTOYHHKOB

7 KoHnTpoib kauecTBa N3yueHne 0CHOBHOM JIUTEPATypPhI 6
OKPYXaIoIIEeH Cpeabl N3ydeHue JONOIHUTENBHON JIUTEPATYPhI
KoHcnekTupoBaHue n3y4eHHbIX HICTOYHUKOB
NTOI'O 44

5 HPAKTUKYM IO JUCHUIIIMHE

Tema «Cpena v yc10BHS CylIeCTBOBAHUS OPTaHU3MOB»
JlaGopaTopuas padoraNe 1-2
MeTpoJiornyecKue XapakTepucTHKU U 00padoTKa pe3y/IbTaTOB AaHAJIMTHYECKHX U3Me-
peHuit

Ilesib MO3HAKOMUTH CTYJIEHTOB C OCHOBHBIMU MOHATUSAMH MeTposioruu. Pe3ynbrat j1t060-
IO OINpeAeNeHUs] BCEr/Aa COJEPKUT HEKOTOPYIO OUIMOKY (MOrperHoCcTs u3MepeHus). pyrumu
CJIOBaMH, TOJyYEHHBIN pe3yJbTaT aHali3a HEe COBIAJIAeT C UCTUHHBIM 3HAYCHHEM OIIpeesie-
MOW BEIMYHUHBI, T. €. C TEM 3KCIIEPUMEHTAIbHO HalJEHHBIM WJIM TEOPETUYECKU BBIUYMCIEHHBIM
3HAa4YeHHEM, KOTOPOE HACTOIBKO OJIM3KO K UCTHHHOMY, YTO €T0 MOYKHO IIPUHSTH 32 HCTHHHOE.

Memponozus (0T rped. metron - Mepa u logos - cloBo, yueHHe) Hayka 00 U3MEPEHUSAX U
METO/Iax JOCTIDKEHHS UX eIUHCTBA M TpeOyeMol TouHoCcTH. OMH U3 OCHOBHBIX Pa3JeliOB MET-
POJIOTMH TOCBALIEH METOAAM OIPENeNIEHUs MOTPEIIHOCTH M3MEPEHUIA U CO3aHUIO0 ATAJOHOB.
MeTpoJOrHYecKUMH XapaKTePUCTHKAMH METOJMK aHalM3a TIOMHUMO TIOTPEIIHOCTH SIBIISIOTCS
NPAasUIbHOCMb, B0CNPOU3E0OUMOCMb, UHMEPEAT ONPEOeNseMbIX COOEPAHCAHUN, YYECEUMETb-
HOCMb, a TIPU OTPEJENICHNH MHUKPOKOHIIEHTPAIUN TaKkKe npeodeil 0OHapysceHus: WIN npeoei
onpeoeneHus.

Bce 6e3 nckimoueHus ¢puznyeckue BEIMUYUHBI U3MEPSAIOTCS ¢ HEKOTOPOI omuoKoi (1mo-
IPEIIHOCTBI0). [l BBIABIEHUS OIIMOOK M MX YUCIEHHOM OLIEHKHU (OCOOCHHO MpH pa3zpaboTke
HOBBIX AHAIUTHUYECKAX METOJWK) KOJIMYECTBEHHBIH aHAIM3 MOBTOPSIFOT HECKOJIBKO pas, T. €.
IPOBOAAT NapalleibHble onpenencHus. [1o0 napannenvHvimu onpeoeneHusmu ITOHUMAIOT MOy~
YEHHE HECKOJIBKMX PE3yJbTATOB €AMHUYHBIX ONpPENEeNCHUM A OAHOM IpOObI MPAKTHYECKU B
OJIMHAKOBBIX yCIJIOBHUSX.

ITycth ¢ - MCTUHHOE 3HAUCHME ONPEAEISIEMO BETUYUHBL; X1, X2...., Xi, Xn- U3MEPEHHBIC
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(eIMHUYHbBIC) 3HAUEHUS ONpEAEIieMO BETMUYMHBI - PE3YJIbTAaThl UHUYHBIX ONpEIeNICHUN; n -
oO11ee YUCIIo €IMHUYHBIX ONPEIEICHUM.

[Ton envHUYHBIM OMpeIeICHNEM TTOHUMAIOT OJJHOKpAaTHOE IIPOBEJCHHE BCEH MOCIe0Ba-
TEJILHOCTH Ollepalid, IPEeyCMOTPEHHBIX METOUKON aHAIN3A.

Pe3ynbpTar eAMHUYHOTO OMpeeNeHus - 3TO 3HAUCHHUE COJEPIKAHUS OIMPEeIsIeMOro KOM-
IIOHEHTA, HallICHHOE [IPH €AUHUYHOM OIPENIEICHUH.

WNuorpa (yacto) BMECTO MCTUHHOTO 3HAYEHHsI OIpe/esieMON BEIMYUHBI | UCIOJIB3YIOT
JEHCTBUTENIBHOE 3HAUYEHUE COJEp)KaHUs a (WK IIPOCTO JEHCTBUTEIBHOE 3HAYEHUE a), MO KO-
TOPBIM MOJPAa3yMEBAIOT 3KCIEPUMEHTAIBHO MOJYYEHHOE WJIM pacyeTHOE 3HA4YeHHE OIpejese-
MOTO COJIEpKaHMsI, HACTOJIBKO OJIN3KOE K MCTUHHOMY, YTO JJISi JAHHOW LIETH MOXXET OBITh HC-
MOJIb30BAHO BMECTO HETO.

BennunHa x ecTh cpeonee apupmemuueckoe (cpednee)us pe3yibTaToB €AUHHUYHBIX OIpe-
nenenuii. Cuntaercs, 4To x - HauboJiee BEPOSITHOE 3HAYCHHE OIPECIsIeMOil BEJIMYMHBI Oosiee
BEPOSATHOE, YEM KaXKJI0€ OTAEIbHOE 3HAUECHUE Xi

[Ton npasunvnocmero pelynbTaTa aHaIM3a MOHUMAIOT KAayeCTBO aHallM3a, OTpaXkarollee
0JIN30CTh K HYJIO Pa3HOCTH MEX]Y CPEIHUM apu(PMETUYECKUM U UCTHUHHBIM y (MU AEHCTBU-
TEJIbHBIM @) 3HAYCHUEM ONPEIEIIIEMON BEIUYUHBI:

x-u—>0r—a—0
WIH
IIPU #—> 00 TIPU 1 —> 0O
Jpyrumu ciioBaMu, IpaBUJIBHOCTb PE3yJIbTaTa aHAJIM3a OTPaKaeT OJIM30CTh MOITYYEHHOTO CPEJl-
HEro 3HAYCHHS K UICTUHHOMY (WJTU JICHCTBUTEIBPHOMY) 3HAYCHHUIO OMPEACIISIEMON BEITMUUHBI.
Bocnpouzeooumocme pezynbrara aHaian3a XapakTepU3yeT CTENEHb OJIM30CTH pe3yIbTaToOB €U~
HUYHBIX ONPEJEICHUN Xj APYT K APYTY.
[TpaBMIIBHOCTH M BOCIIPOU3BOJMMOCTD pe3yJIbTaTa aHajln3a 3aBUCAT OT Pa3JIM4YHOIO THIA OLIM-
O0K.

Pe3ynpTaThl XMMHUYECKOTO aHalN3a, KaK ¥ MPUCYIIUME ITUM pe3ysbTaTaM MOTPEIIHOCTH,
MOKHO paccMaTpuBaTh B Ka4eCcTBE CllydaiHbIX. CBOMCTBA CIlydallHbIX BEJIMYMH ONMCHIBAIOTCS
3aKOHAMM MaTeMaTH4eCKON CTaTUCTUKH.

Cnyuaiinaa eéenuuuna (IPUMEHUTENBHO K KOJIMYECTBEHHOMY aHAIM3Y)U3MepsieMbli aHa-
JUTUYECKUN curHan (macca, 00beM, ONTHYECKas IUIOTHOCTh M JIp.) WIM pe3ylbTaT aHaIu3a.

Bapuanma - otnenpHOE 3HaYEHHE CIIy4YallHOM BEJIMYMHBI, T. €. OTACIBHOE 3HAYEHUE W3-
MEpPEHHUs aHATUTUYECKOTO CUTHaa WU OIPEIEIsIeMOro COIeP KaHUS.

I'enepansnasa cosoKynnocme - UJ1ealln3ipoOBaHHasi COBOKYITHOCTh PE3YyJIbTaTOB OECKOHEUHO
00JBIIOrO YKca U3MEPEHNUH (BapUaHT) CITy4YallHbIX BEJIUYHUH.

OpHako Ha NPaKTUKE HEBO3MOXKHO (J1a M HE HYXKHO) IMPOBOJUTH OECKOHEYHO OOJIBILIOE YUC-
JIO aHAJIMTUYECKUX OINpPEIETICHHM, TO3TOMY HCIOIb3YIOT HE T€HEPAIbHYI0 COBOKYITHOCTbD, a 6bl-
00opounylo coeokynnocms - 66160pKy. BeiOopka, cocrosias U3 pe3yabTaToB aHaIN3a (WM BbI-
OopKa TMOTPEeITHOCTEH), XapaKTepHu3yeTcsl ONpeAeICHHON BEpPOSITHOCThIO P 1 00beMoM n (Win
KpPaTHOCTbIO aHanu3a). Betbopka - nuckpeTHas (3-5 3HaUEHUH B cllyyae XUMHUYECKOTO aHaJIN3a),
KOHEYHO3Ha4yHasi U OrpaHWYEeHHAasl BEJIMYMHA C HEPAaBHOMEPHBIM pacHpeeIeHUeM COCTaBIISIO-
IIMX ee BapuaHT. PacmpeneneHne OTKIOHEHHH B BEIOOPOYHON COBOKYITHOCTH HECKOJIBKO OTJIH-
YyaeTcss OT HOPMAJIbHOIO pacipeieseHus: HeOObIINe OTKIOHEHHS MOSBISIOTCS pexe, O0blne
- yame. Takoe pacrmpeneiaeHue OTKJIOHEHHUH HasbIBalOT t-pacnpedenenuem, unu pacnpeodene-
Huem Cmoblodenma (CTaTHCTUKA MajblXx BbIOOpPOK). C yBeTMYEHHEM YHCia MapalesbHbIX
omnpenenenuit t-pacnpeneneHue Bce 0osbile NPUOIMKaeTCs K HOPMAIbHOMY paclpeieeHulo, a
BbIOOPOYHOE CTaHJAPTHOE OTKJIOHEHHE - K CTAaHJApPTHOMY OTKJIOHEHHIO T€HEepabHON COBOKYTI-
HOCTH (TIpH TeHepalibHON coBOKymHOCTH 11>20).

BepositHocTh P mosiBneHus pe3yiibTaTa Xi B yKazaHHOM 001acTy 3HAU€HUN HA3bIBAIOT 006e-
PUMENbHOU 86EPOAMHOCMbIO UITT CHAMUCMUYecKoll HadexcHocmpto. Takum oOpa3oM, J0Be-
puTeIbHAs BEPOSTHOCTh P mpeacTaBiseT co00i MO0 pe3ybTaToB (MIJIM MOTPEITHOCTEH) OT UX
o01iero 4mciua, Ui KOTOPBIX CTaHAAPTHAS MOTPELUIHOCTh HE MPEBBIIMIACT 33aJaHHON BETUYHHBIL.
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Jlis pe3ynbTaToB (WIM MX MOTPEIIHOCTEH), HE MOMAaBUIMX B PacCMAaTPUBAEMBbI MHTEpBaJl, BBO-
JAT MOHATUE 001U PUCKA, LIV YPOGHA SHAUUMOCIIU:
p=1-P.

MHTepBan morpenHocTe, COOTBETCTBYIOIUN PUHATOW JTOBEPUTEIBLHOU BEPOSITHOCTU

P, Ha3bIBalOT dogepumenvHvim unmepeaiom. JloBepUTEIbHBIA UHTEPBal BEIOOPOYHOIO Cpell-
HEro apu()METHUECKOI0 PACCUUTHIBAIOT IO (hOopMyIIE:

=, .= =, US

XtAX=X*—

Jn

rne X - cpeanee apudMeTndeckoe BEIOOPKH; AX - TOYHOCTB IIOTPEUIHOCTH CPEJHETO apudme-

TUYECKOTO BBIOOPKHU; S - CTaHZapTHOE OTKJIOHEHHE BBHIOOPKH; t - kKoapuumeHT pacnpenencHus
CTbI0/IEHTa; /1 - YHUCIIO BapUAHT (ONpPEACICHU).

Bemmunna X 6e3 yKa3aHHs JIOBEPHTEIHHOTO HHTEPBATA JIMIIEHA BCAKOTO cMbicia. COrmacHo
MaTeMaTHYECKOW CTaTHCTUKE, HAJISKHOCTh TIOJIYYEHHOTO Pe3yIbTaTa XMMHUIECKOTO aHAIN3a TEM
BBIIIE, YeM OblIa OOJIbIE JOBEPUTEIbHAS BEPOATHOCTh P MpH €ro OLEeHKe, TaK KakK MpU 3TOM
YMEHBIIAETCS] BEPOSITHOCTh NOTEPh CIyYalHBIX OOJBIIMX MmorpemrHocTeid. Kak mpasmiio, B aHa-
JUTUYECKONH XMMHUH NPUMEHSIOT JOBEPUTENBHYIO BepositTHocTh P = 0,95 (mpu ananum3se jekap-
CTBEHHBIX Tpernaparos nojaratwt P = 0,99).
Hcknovenne npomMaxoB U3 BbIOOpKH. CpaBHeHHe IBYX BbIOOPOK

['pyOble mOTpenrHOCTH, BO3HUKAIOIINE M3-3a MPOMAaXOoB, JOMYIICHHBIX B paboTe, cyiie-
CTBEHHO MCKAXXAIOT JIaHHbIC aHAJIM3a U BEJIMUUHY CPEJHEr0o aprudmMeTrnyeckoro. Tak, pe3ysbTaTsl
TUTPUMETPUUECKUX OIpeesIeHH, oTnyaronmxcsi Ha 6onee ueM 0,3%, oTOpackIBatoT, MPH BbI-
YHCJICHUH CPETHETO apu(PMETHIECKOTO.

Jna oénapyycenus npomaxoeé NMPUMEHSIOT CTaTHCTUYECKHE KPUTEpUH, Hampumep Q-
TECT:

Q. = (Xi+l — Xi)
P (4

rneQp - pacueTHass BeNMWYMHA KpuTepus; Xi+1 - MOJABEPraeMoe COMHEHHIO (TI0J03pUTEIbHOE)
3HaueHue; Xi - cocelHee ¢ HUM 3HaueHUe BBIOOPKH; @ - HMana3oH BBIOOPKH; MPEIBAPUTEIHHO
pPEKOMEH1yeTcsl BapUaHThl BBIOOPKHU PACIOI0KUTh B MOPSIJIKE BO3PACTaHMUS.

Paccunrannoe 1mo ypaBHeHHIO 3HaueHUE Qp CpPaBHHBAIOT C TaOMMYHOW BenWUMHOU Qr.
Ecmn Qp>Qr, To mpoBepsieMblil pe3yibTaT ABISETCS MPOMAXOM U €ro ClieyeT OTOPOCUTH INpH
pacuere cpeanero apupmerndeckoro. [Ipu n> 3 npoBepky HaUMHAIOT ¢ HAUOOJBIIETO 3HAYEHUS
BbIOOpKU. Ecniu moao3puTenbHblil pe3ybTaT OKa3aucs MPOMaxoM, TO UCKIIOYHB €ro, HaXOASAT
JMana3oH JUIsl HOBOW BBIOOPKHU M MPOBEPSIOT YK€ HaUMEHblee 3HaueHue u T. 1. [ BeiOopku
U3 TPEX BapUaHT NEPBOM MPOBEPSIOT HAMMEHBIIYIO BEIW4YMHY. Ecim okasanock, 4To MpoBepsie-
MYI0 BEJIMYMHY HAJ0 UCKIIOYHUTH, TO BBIIOJHSIOT JAOMOJHUTENBHO €I OJHO OIpe/esieHue, 3a-
TEM NPUMEHSIOT Q-TeCT K HOBOH BBIOOpPKE M MPU OTCYTCTBUU IPOMaxa pacCUUTHIBAIOT CpeHEe
apudmeTuyecKoe.

Ilposepky na 00nopoonocms 6b160pOK OCYIIECTBISAIOT C MOMOINBIO F-kpumepusa no
CIEAYIOLIEH CXEME.

1. CpaBHMBaIOT 3Hau€HUS AMCIEPCUH paccMaTPUBAEMBIX BBIOOPOK, OMPEIENSIOT pacyeTHOe
3HaueHue F-kpurtepus o ypaBHEHHIO:

— S12

=5
p SZ

F

2 2
F,Z[CFp- pacuCTHasd BEJINYNHA KPUTCPU; Sl - 0OJIBIIAs 110 3HAYCHUIO AUCTICPCUS; 82 -MCHbIIIasA

JTUCTICPCHSL.
2. Tlo Tabmure, ¢ yueToM YHCIIa BAPHAHT PACCMATPUBAEMBIX BRIOOPOK N1 U N2
(cooTBeTCTBEHHO uHCia creneHei cBodoanl: f1 = ni-1,f> = no-1), W1 cooTBETCTBYIOIIEH BEPOST-
HOCTHU P OIpenensioT TeopeTuuecKoe 3Hauenne F-kpurepus: Fr.
3. ComnocTaBisIOT PaCYCTHYIO M TEOPETHUECKYIO BeTUIMHBI F-kputepus,
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JIeNIa0T BBIBOJI O PABHO3HAYHOCTH PACCMAaTPHUBAEMBIX BBIOOPOK.

Ecnu paccunranHas BennuuHa Fp MeHbl1e TabauuHOro 3HaueHus: Fr, To cpaBHUBaeMble BHIOOD-
KA OJHOPOJHBI, T.€. MPUHAMJIEKAT OJHON IeHepaJbHOM COBOKYMHOCTH (B IPOTHBHOM cCiydae

apupmeTrueckue X paccMaTpUBaeMbIX BBIOOPOK CPaBHUBATh MEXAY OO0 Helb3s).
4. OmnpenenstoT cpeaHe-
B3BELICHHYIO JHCIIEp-
=) (n-1)s? +(n,-1)s; =

(82): 1 1 2 2
n+n,-2

: cuio BoIGOpoK (S ):

rae uHaeke 1 OTHOCUTCS K yuciy Bapuant (N)u aucnepcuu (S) mepBoil BRIOOPKH, HHICKC 2 —
COOTBETCTBEHHO KO BTOPOH.

5. OLEHMBAIOT CTATUCTUYECKYIO HEPA3IMUUMOCTh CPEIHUX apu(QMETHIECKHMX BEIMIUH X U

X, ipu oMoy t-KpuTepus 10 ypaBHEHUIO:

rae tp-pacueTHas BenmuuuHA t-KpUTepus; N1 U Np- YMCIO BapHAHT BBIOOPKH COOTBETCTBEHHO C
nucnepeneit Si2m S,

6. PacuetHoe 3HaueHuWe t-KpuTepHsi CpaBHUBAIOT C TeopeThyeckuM (Ir), ompeneneHHbIM 10
TabIuUIe 17151 BEIOPAaHHOTO YPOBHS TOBEPUTEIHHON BEPOSTHOCTH P M YHcia CTEeTEeHEeH CBO-
60xb1, paBHOTO f=(N1+N2-2). Ecimuty<tr, TO 3HAUMMOTO pasMums MeXLy AByMs X He Cy-
IIECTBYET, T.€. NMPHU YCIOBUSX CPAaBHHUBAEMBIX BBIOOPOK CHUCTEMATHUYECKas MOTPEHIHOCTh
OTCYTCTBYET.

IIpumep. ConepkaHue onpenensieMoro KOMIOHEHTa B aHaIM3UpyeMoM oOpaslie, HailieHHoe B
ISATH MMAPAJUICITBHBIX IMHUYHBIX onpenesieHnusx (N=5), oka3anock paBHbIM, % 3,01; 3,04; 3,08;
3,16 u 3,31. M3BecTHO, YTO CUHTETHYECKasl OlIMOKa OTCyTCTBYeT. TpebyeTcs mpoBecTH CTaTh-
CTHYECKYI0 O0palOTKYy pe3yJbTaTOB KOJMYECTBEHHOIO aHajau3a (OLEHUTh MX BOCIPOU3BOJIU-
MOCTh) ITPH JIOBEPUTEIBHOM BeposATHOCTH, paBHOI P=0,95.

3aganus

1. Ilpu npoBeneHUM 5 mapauieNbHBIX AaHAJTU30B COAEP)KAHUE OIpPEeNIIeMOro KOMIIOHEHTa B
aHajgu3upyemMon obpasiie HaiaeHo paBHbIM, %: 3,01; 3,03; 3,05 u 3,11. YcranoBurte, UMErOTCS
71 rpyOble mpoMaxu, WM XkKe paccMaTpuBaeMast BHIOOpKa 0JTHOPO/IHA.

1) 3,01; 3,03; 3,05 u 3,11

2) 4,50; 4,52; 4,55; 4,60; 4,70; 4,75

3) 10,12; 10,20; 10,25; 10,32; 10,52

2.Ilpu aHanu3e JeKapCTBEHHOrO mpernapara (C 1esIbl0 KOHTPOJIsl ero KkayectBa) MezatoHa — 1%-
HOT'O PacTBOpPA JJIsi UHBEKIMHA — MOTEHIIMOMETPUYECKUM METOJ0OM HalJIeHbl ClIeyIolIne 3Haue-
Husa pH storo pactBopa: 4,50; 4,52; 4,60; 4,70; 4,75. Onpenenute NOBEPUTETbHBIA UHTEPBAI
cpenHero 3HadyeHus1 pH pactBopa me3zaroHa npu q1oBepuTeNnbHOM BepositTHocTH P=0,95 u oTHOCH-
TETbHYIO OIIUOKY CPETHETO.

1) 4,50; 4,52; 4,60; 4,70; 4,75

2)3,12; 3,13; 3,14; 3,15; 3,16; 3,31

3) 5,23; 5,25; 5,27, 5,30; 5,43; 5,57

3. [Ipu ompenenenuu (¢ 1eIbl0 KOHTPOJIS KauecTBa) MOCTOPOHHUX MpHUMecel B o0pasiie MeTo-
JIOM Ta30’KHJIKOCTHOM XpoMaTorpauu HailieHo CyMMapHOe CoJep)KaHHe MpUMecel, paBHOE B
MATU NapajyienbHbIX aHanuzax, %: 1,30; 1,40; 1,50; 1,60; 1,60. OxapakTepu3yiiTe BOCIpPOU3BO-
JUMOCTb MOJyYE€HHBIX Pe3yJIbTaTOB, PAaCCUUTAB JTOBEPUTEIbHBIA MHTEPBAT CPEAHETO U OTHOCH-
TEJIbHYIO OIIMOKY CpPEeHEro pe3yibTarta IMpHu J0BEpUTEIbHON BeposTHocTu P=0,95.

1) 1,30; 1,40; 1,50; 1,60; 1,60

2) 0,90; 0,93; 0,96; 0,98; 0,99
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3) 2,31; 2,33; 2,36; 2,37; 2,39; 2,45

Tema «Xumus omochepbn)
JlaGopaTopHas padora Ne 3-4
OnpenesieHue rpaHull CAHUTAPHO-3AMIUTHON 30HbI NP eANPUATHI
Lenbto paboter Ne 3 sBisieTcst onpeesieHue TpaHrll CAHUTAPHO-3AIIUTHON 30HBI TIPe-
npusitust (C33) u rpadudeckoe n300pakeHNE KOHTYPOB 30HBI B 3aBUCIMOCTU OT PO3bI BETPOB.
Pabora sBnsercs nponomxenuem [Ipakrtudeckoir pabotsl Ne 1 , B onuMcaHuM KOTOPOM MMEIOTCS
JaHHbIE, HEOOXOAUMBIE JIJISl BBIMIOJTHEHUSI HACTOSIIENH pabOoThI.

1 Onpeoenenue ecpanuy canumapHo-3auiumHON 30Hbl NPEONPUAMULL
Pazmeprr C33 B 3aBUCHMOCTH OT PO3bI BETPOB ONPEICIISIOTCS 110 (hOpMyJie
L =x+P/Po
rae L - paccTosHuMe OT UCTOYHHMKA BBIOpOCOB 10 rpaHuiiel C33 B paccuMTbIBAEMOM pymoOe
(HampaBiieHMH BeTpa) po3bl BETPOB, M (3HaudeHHs L, Kak MpaBUIIO, Pa3NMYalOTCs IJi BETPOB
Pa3HbIX HaIlpaBJIEHUN);
X - paccTOsSIHUE JI0 y4acTKa MECTHOCTH B JIaHHOM HaIlpaBIICHUH, IJI€ KOHIICHTPAIUS 3arps3HAI0-
miero BemecTsa paBHa 1 [1/IKc.c. (paccunTsiBaetcs mpu 1 < x/Xmax < 8),m;
P - cpenneroioBasi HOBTOPSIEMOCTh HAMPABJICHHI BETPOB paccMaTpuBaeMoro pymoa, %;
Po - moBTOpsieMOCTh HallpaBJIEHUH BETPOB OJHOrO0 pymOa IpH KpyroBod po3e BETPOB, %o,
(Hampumep, Ipu BOCbMUPYMOOBOIi po3e BeTpoB Po = 12,5 %).
Ipumeuanue: nns bnaropenieHcka UMEET MECTO CIIEIYIOIIAs IOBTOPSIEMOCTh HaIlpaBJIEHUN BET-
pOB:
O - 13%;C-18%;
FO-B - 8%;C-3 -30%;
B- 4%:; 3-10%;
C- B-9 %; KO0-3 - 8 %,
[Tpu pacyerax cienyeT OLIEHUTh IPaHMILY 30HbI, HA KOTOPOW YpOBEHb KOHILIEHTpallMM paBeH 1
[T1Kc.c. Anskaxxaqoro U3 3arps3HAIOIIMX BEIECTB, BHIOPACKIBAEMBIX TOUCYHBIMU UCTOUYHUKAMU
JAHHOTO TIPEATPUSATHUS.
W3 mony4eHHBIX OLEHOK BhIOpaTh HAHMOONBIIYIO, IPUHSB €€ 3a TPaHUIy CaHWTAPHO-3alUTHON
30HBI IPEATIPUSATHS.
2 3adanue no pabome
1 . Ins uctounuka BeioOpocos Bamero npennpusitus (cMm. Tabnuiy 3 padotst Ne 1) Heobxonumo
paccuMTaTh PacCTOSHHUE 10 TPAHUIIbl CAHUTAPHO-3AIUTHON 30HbI, UCIIOJIb3YsI IPU 3TOM BOCbMHU-
pyMOOBYIO pO3y BETPOB.
2. PacyeTsl BBIMONHUTD AJI BCEX 3arpsA3HSAIONIMX BEIIECTB, BHIOPACHIBAEMBIX YKa3aHHBIM IMPEJ-
MIPUSTHEM.
3. Pe3ynbrarhl pacueToB n300pa3uTh rpaguuecku, OTMEPUB B MaclITabe Ha BEKTOPaxX KaKIOTo
HampaBinenuss Berpa (FO, 1O0-B, B, C-B, C, C-3, 3, I-3) paccros-
HUE,HAKOTOPOMIOCTUTAETCAKOHIIEHTPALIUS Ka)XXJI0TO M3 BBIOPACKIBAEMBIX 3arps3HSIONINX Be-
uiectB, paBHad 1 [T/IKc.c.. [TonyueHnHble 7151 KaX10T0 U3 BEIIECTB TOUYKU COCMHHUTH 3aMKHYTOM
JIOMaHOM JIMHUEM.
4. Ha yepTexe, NpeACTaBIIEMOM ISl OTUETA, CIIEIYyET MOKa3aTh OKOHYATEIbHbIE KOHTYphI C33.
5. Cnenath BBIBOJBI 10 pe3yJbTaTaM JaHHOW paboTel. (Hampumep, ecnu BBICHUTCS, YTO MakK-
CHMaJIbHO BO3MOJKHBIE KOHIIEHTpaIuu BhIOpachkiBaeMbIx BemecTB Cmax< 1 ITJIKc.c. memaercs
3aKJIr04eHNE 0 ToM, uTo C33 He HyKHa.)
6. [IpencraBuTh oT4er o padore.
3 Tpebosanus Kk ogpopmnenuro omuema
1. B otueTe HEOOXOAUMO MIPEACTABUTH CIICAYIONINE JaHHBIC!
- HAMMEHOBaHUE MPEANPUATHUS;
- XapaKTEePUCTHKHU €ro KCTOUHHKA BHIOPOCOB;
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- pe3yJIbTaThl IPOMEKYTOUHBIX PACUETOB;

- KOHEUHBIE PE3yJIbTATHI;

- BBITIOJIHCHHBIN B MaciTade yepTex (pucyHok) C33 npeanpusitus. 2. OTYeT 3aBEPIIUTH BHIBO-
JaMH.

Tema «Xumus armochepbi»
JlaGopatopHas pa6ora Ne 5-7
Yuert ypoBHs 3arpsi3HeHHsI aTMOC()EPHOr0 BO3/1yXa TOYECYHbBIMH HCTOYHHMKAMH BbIOPOCOB

B xoxe BoimonHeHus: paboThl CTYIEHTHI MPUOOPETAIOT HABBIKK pacyeTa YPOBHS 3arpsis-
HEHHsT aTMOC(EpHOTro BO3IyXa BHIOpOCAMHM TOYEYHOTO MCTOYHHMKA (B OCHOBHOM M3 TpYyO Ipo-
MBILUICHHBIX Tpeanpustuii). HeoOxoaumele 15 MpoBeeHUs pacyeToB JJaHHbIE 00 NCTOUYHUKAX
3arpsA3HEHUs IPUBEICHBI B TA0IHIIAX.

1. Pacuem ypoeus 3azpaznenus ammocghepnozo 6030yxa epeoHbIMu 6blOpocamu npeonpusi-
mui

Bce ucrounuku 3arpsisHeHUs aTMOC(HEPHOr0 BO3JyXa MOIPa3AesioTCs Ha TOYECUHBIE
(Hanpumep, TpyOa MpeANpUsITHS), INIOCKOCTHBIE (CBAJIKA) M JIMHEWHBIC (aBTOMAarucTpaiis). [Ipu
BBITIOJTHEHUH JTAHHOW pabOThl CTYJIEHTHI 3HAKOMATCSA C METOJIUKON PacyeTOB YPOBHS 3arpsi3He-
HUSL aTMOC(EPHOTO BO3IyXa TOUYCYHBIMH MCTOUYHUKAMH BBIOpOCOB. [Ipu 3TOM paccumTthIBaeTcs
KOHIIEHTpAIUsl 3arpS3HSIONIET0 BEIIECTBA B BO3yXE HA Pa3IMYHBIX PACCTOSHUSX OT MPOMBIIII-
JICHHBIX TPYO M JieaeTcs BbIBOJ O BIMSIHMM JIaHHOTO MPEANpPUATHS HAa OKPYXKAIOLIYI0 Cpeay B
JAHHOM paifoHe (IyTeM CpaBHEHUS pacUeTHON KOHIICHTPAIMH 3arpsA3HSIONIErO BEIIECTBA C €ro
IpeaeNbHO JOMyCTUMON CpeHel CyTOYHON KOHIIEHTpAaIMel B aTMocepe HaCeJICHHBIX TyHKTOB
—I11Kc.c.).
B xoze nmpoBoAMMBIX pacyeTOB BHadalle OINpPEAEsAeTCsl MaKCUMallbHas KOHLEHTpaLus 3arpss-
HSIOIIEro BeuiecTBa B BO3AYyXe Cmax, KOTOpas MOXeET ObITh JIOCTUTHYTa NpH Haubosiee Oiaro-
HNPUSTHBIX METEOPOJIOTUYECKUX YCIOBUAX (KaK MPaBHUIIO, NMPU OnacHo ckopocTu BeTpa Umax U
Ha OIPEJEIEHHOM OT UCTOYHHMKA BBIOPOCOB PACCTOSHUU Xmax). 3ATEM OMNPEAEIAeTCS KOHIEHTpa-
LUs 3arPS3HSIIONIETO BELIecTBa B aTMOC(EpHOM BO3yXe Ha 3aJJaHHOM PACCTOSIHUM X OT MCTOY-
HUKa BBIOPOCOB.

2 Onpeodenenue makcumaibHOll KOHUEHMPAUUU 8PEOHO20 6eULECMEa 8 AMMOCHepHom

6030yxe
Pacuetr MakcuManbHOM KOHIIEHTpALMK 3arpsI3HAIOLIETO BEIIECTBA B BO3TyX€ BBINOIHSIETCS B CO-
OTBETCTBHHM € GOPMYIION:
Conax=A"M-F-m-n-T- H?2 (Vl AT) _1/3, (1)
rae A — ko3 PpUIMEHT, 3aBUCAIIUN OT TeMIIepaTyphl cTpaTudukanuu arMocheps! (Tadbauna 1);
M - macca BpeHOTO BEIIECTBA, BLIOPACKIBAEMOTO B aTMOC(hepy B €IMHUILY BPEMEHH, T/C;
F - 6e3pa3mepHblil KOAPPHUIUEHT, YUUTHIBAIOLUINNA CKOPOCTh OCEIaHUs BPEIHBIX BELIECTB B aT-
Moc(hepHOM BO3/IyXE;
m ¥ n- KO3QPHUIHUEHTHI, YUUTHIBAIOLINE yCIOBUS BbIxoJa razoBo3aymHoi cmecu (I'BC) u3 uc-
TOYHUKA;
H - BbIcOTa NCTOYHUKA HAJl YPOBHEM 3E€MIIH, M;
I' - 6e3pazmepHbIil KOADPUITUEHT, YIUTHIBAIOIINKA BIUsIHUE peibeda MmecTHOCTH. Eciu Tepputo-
pHsl, HA KOTOPOH pacroioXeH UCTOUYHUK BHIOPOCOB, POBHAS, TO €CTh Mepernaj] BHICOT HE MPEBbI-
maeT 50 M Ha 1 kM, To I'=1; ecu mepenaxa BeicoT 6osiee 50 M, HO He mpeBbimaeT 100 M Ha 1 kM,
To ['=2; s cunbHO nepeceueHHoM MecTHOCTH ['=3;
AT - pa3HOCTb MEXJly TEMIEPaTypoil BEIOpackiBaeMOM ra3oBo3AylIHONW cMecu Tr u Temnepary-
poii okpyskatomero Bozayxa To, °C (mns r. bnarosemeHncka 3HaueHne To IPUHUMAETCS PAaBHBIM
21,4°C);
V|- Pacxo/l Ta30BO3LyIIHOM cMecH (M°/C), pacCUMTHIBAEMBIH IO hopMye:
V1 =0,785D*Wcp,(2)

rae D - nuamerp ycThbsi HICTOYHHMKA BEIOPOCOB (TPyOBI),M;
Wcep - cpennsis CKOpOCTh BBIXOJIa TA30BO3AYIITHOW CMECH M3 YCThsi MCTOYHUKaA, m/c. (Wep = 7
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M/CEK).
[Tpu HanMUUMK HA TPEINPHUITHA OYUCTHBIX U Ta30YyJIABIUBAIONINX COOPYKeHUH npuHuMarot F =1
JUTSL BCEX Ta3000pa3HbIX BEUIECTB, a TAKXKe JIJIsl MEJIKOJUCIIEPCHBIX BEIIeCTB (3014, MbUIb U JIp.) U
F =2 nns menkoaucnepcHbIx a’spo3oiieid. Eciu o4nCTHBIE U ra30yJiaBlIMBAIOIINE COOPYKEHUS
OTCYTCTBYIOT, TO F =3.
Koad¢uimenTs! m 1 n onpeAesnsitoTcs B 3aBUCUMOCTH OT ITAPaMETPOB I' U g, KOTOPHIE PaCCUHTHI-
BaroTcs 1o popmynam (3) u (4).
r=1000 Wep?2 x D x H?x AT %;(3)
g= 0,65 (Vi,x AT/H)*3;(4)
m= (0,67 + 0,1 r 2+ 0,34 r 13) L ecim r < 100;
m =147 r % ecim r > 100. (5)
n=0,532¢?-2,13 g+ 3,13, eciu 0,5 < g <2;
n=4,4g,ecau g<0,5;
n =1,ecm g > 2(6)
3 Onpeoenenue paccmoanus om UCMOYHUKA 8blOPOCO8, HA KOMOPOM 0OCIMUZAEMCA MAKCU-
MaAnbHAA KOHUEHMPAUUA 3a2PAIHAIOULEC0 6CULECMEa
Omnpenenenue paccTosTHUS X max (M) OT UCTOUYHHKA BHIOPOCOB, HA KOTOPOM IIPU3EMHAs KOHIICH-
Tpanus 3arpsasHsomero emectsa C (Mr/M°) 10CTHTaeT MaKCHManbHOro 3HadenHus C max
(Mr/M3), BBIONHAETCS ¢ HOMOIIBIO (GOPMYJIBI:
x max= 0,25(5-F) - k- H; (7)
rae k - 6e3pasmepHblil K03 PUIMEHT, pacCUUTHIBAEMBIi ¢ TOMOIIbIO popmyi (8) u (9).
Jlns r < 100: k = 2,48 (1+0,28 r*®),npug< 0,5;
k=4,959 (1+0,28 r*®), mpu 0,5 < g < 2;
k =7 g (1+0,28 r'*®), ipu g > 2;(8)
Husr>100: k= 5,7, mpu g< 0,5;
k=11,4g npu 0,5<g<2;
k = 16 g*2, npug > 2;(9)

4. Onpeodenenue memeopono2uyecKux ycioeuil, npu KOMopwix Modxcem 0blms 00CMUZHYmMA
MAKCUMATbHAA KOHUEHMPAYUA 3a2PAZHAIOULE20 6EULECIEA 8 8030yXe
OCHOBHBIMH METCOPOJIOTHICCKUMH (PaKTOPaAMH, BIHUSFOIIMMA HA KOHIICHTPAIIHIO 3arPs3HSIOIIX
BEIIECTB B aTMOCc(epHOM BO3JyXe, SBJISIOTCS CKOPOCTh W HampaBieHue BeTpa. OmacHasl CKo-
pocTb BeTpa Umax (M/C), MpU KOTOPO TOCTUTAETCS HA PACCTOSTHUN Xmax OT HCTOYHHKA BEIOPOCOB
MaKCHMaJlbHO BO3MOKHOE 3HAYEHHE KOHIIEHTPALUU 3arps3HSIOmIEro BemecTBa CmaxOMpeaess-

etcs o ¢popmysam (10) u (11).
Jnst r< 100:Umax =0,5, ITpu g < 0
Umax = g,mipu 0,5<g <2;
Umax = g (1+ 0,12Y?)npug> 2 (10)
Jtsar > 100Umax =0,5,mpug < 0,5;
Umax = @, pu 0,5<g <2;
Unmax= 2,29, npu g> 2,(11)
S Onpedenenue Konyenmpayuu 3a2pA3HAOULE20 6eU{ECMEa 6 ammocepe Ha 3a0an-
HOM PACCMOAHUU OM UCMOYHUKA 8b1OPOCO8
[Tpu omacHo#t ckopoctu BeTpa Umax IpU3eMHasi KOHIIEHTpalus 3arpsHstoniero C B atmocdep-
HOM BO3/TyX€ Ha PaCCTOSTHUH X OT UCTOYHHKA BHIOPOCOB PACCUMTHIBAETCS IO PopMyIIe:
C:SJ_Cmax(].Z)
rae Si- Oe3pasMepHas BENMYHMHA, 3aBUCSIIAS OT 3HaueHWs] KodpdunmeHta F u oTHOmEHHS
X/Xmax, KOTOpoe 0003HAYEHO HIKE Yepes o
S1=1,13 (0,13 0?+1) ,mpm 1< a0 <8;
Si=a (3,58 a?+352a+120)-, mpu F < 1,5 u a >8;

S1=(0,1 a2+2,17 0=17,8)L,mpu F>1;5, u 0. >8(13)
JI1s1 HU3KUX ¥ TIPU3EMHBIX UCTOYHUKOB BBIOPOCOB, /Tl KOTOphIX 2 < H < 10,BeIpakeHneS: ume-
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eT BUJ:

S1=0,125[10-H+(H-2)S1*],
rae S 1 onpenensercs o ¢popmyde (1.13%):

Si*=30*-8ad+6a? npua<1.(13%)

6 3aoanusa no pabome:

1. JIns Bamero mpennpusaTus U3 TaOnHIbl 3 pacCYMTATh YPOBHH 3arps3HEHUS aTMOC(HEPHOTO
BO3/yXa BeIOpOcamMu npeanpustus Ha paccTossHud 500 M OT HCTOYHUKA BBIOPOCOB.
2. OCHOBBIBasICh Ha CPABHEHUU MOJTYUYEHHBIX MPU pacyeTe 3HAUYCHUU KOHIICHTPALMH 3arpsi3Hs-
romux BeniecTB ¢ BenumunHou [1JIK c.c. (Tabma. 2), cnenaTs BBIBOABI O BIMSHUN KaKIOTO U3 3a-
TPSI3HSIONINX BEIIECTB HA PACUETHYIO TOUKY TEPPUTOPHUH rOpoja.

3. [IpeacraBbTe oTUET 1O paboOTE.

7 Tpebosanus k opopmnenuio omuema

1. B oTuere HEOOXOAMMO MPUBECTHU CIEAYIOIINE JAHHbIE:

- Ha3BaHUE MPEITPUITHUS;

- XapaKTepUCTUKU UCTOYHHKA BRIOPOCOB (BBICOTA U AMAMETP YCThs TpyObl, TeMieparypa [ BC);

- XapaKTepHCTUKa BBIOpackiBaeéMbIX B aTMocepy 3arpsi3HsA0MmuUX BemecTs (Ha3Banue, [1/]Kce.c.;
00beM BBIOpOCA);

-3Ha4Y€HUE OMacHOi ckopocTu BeTpa Umax;

- pe3yJIbTaThl IPOMEXKYTOUYHBIX PACUETOB C TOUHOCTHIO 3 3HAKa MOCIIE 3aMsATO;

- KOHEYHBIE PE3YJIbTaThl (KOHIICHTPALMIO KaXKIOTO U3 BHIOPACKIBAEMBIX 3arPsSI3HSIONINX BEIIECTB
Ha paccTosHuu 500 M OT UCTOYHMKA BBIOPOCA, MIPH 3TOM TOYHOCThH pacyeTa KOHIEHTPALUU 3a-
TPSI3HSIONIETO BEIISCTBA JIOJDKHA COOTBETCTBOBATH TOYHOCTH TAOJMYHOTO 3HAYCHHS €ro
IT11Kc.c.).

2. OT4er 3aBepUINTb BHIBOJAAMH.

8 Kpamkas xapakmepucmuxka HeKOmMOPbIX 3a2PAZHAIOULUX 8eUleCnE

AKpoJsienH — OeclBeTHas JeTy4as )KUJIKOCTh C pe3KuM 3amaxoM. O6pasyercs MpH HEMOJIHOM
CrOpaHUU Macesl U COJEpKaTcsi B OCHOBHOM B BBIXJIOIIHBIX T'a3ax aBTOTpaHCHOpTa. AKpOJIEUH
o0raiaer pa3ipakaolliiM U HApKOTUYECKUM JIEHCTBUEM.

MeTaJibl IpeACTaBISAIOT COOOH SABI C MHANBUAYAIBHBIM TOKCHUECKUM JeiicTBUeM. Hampumep,
MeOb BBI3BIBAET, FOJIOBOKPYKEHHE, C1a00CTh, 00JIb B MBILIIAX, HApyIIeHUs QYHKIUII KPOBETBO-
penusi. Ceurney — MOTUTPOIHBIN 571, AKKYMYJUPYIOIIUICSA B KOCTSIX, OTPULATEIBHO JIEHCTBYIO-
I HAa HEPBHYIO CUCTEMY U KPOBb.

Oxucabl a30Ta U cepbl 00pa3yOTCs MPU CKUTAHUU Pa3IMYHBIX BUIOB TOIUIMBa. [Ipu BabIxa-
HUU 3THUX BEIIECTB B OPraHU3ME YeJIOBEKAa MPOUCXOJUT COCIUHEHHE WX C BOJOW W Mepexo]l B
KHCJIOTBI, KOTOPBIE OKa3bIBAIOT PA3APANKAIOIIEE U MPUKUTAOLIEE ICHCTBHE.

®eHoJIbI - NPOU3BOJHBIE ApOMATHUECKUX YTieBoa0poAoB. deHon mpejacraBiseT coOoil Oec-
LBETHbIE KPUCTAJUIBl C CHJIbHBIM 3amaxoM. Mcronb3yercss mpu NpoOU3BOJICTBE JIEKAPCTBEHHBIX
BEIIIECTB, KPACUTEJICH, CUHTE3€ OPTaHUYECKUX COCTUHEHUN. DEHONT — HApKOTUYECKUH s/, JeH-
CTBYIOLIMI HA LEHTPAIbHYIO HEPBHYIO CUCTEMY U OPTaHbl AbIXaHUSI.

Tabmuna 1. 3nHauenne korbdunrenTa A is1 HEKOTOPBIX TEPPUTOPHIL

Teppuropust Koadbdurnment A
Cpennsist Azus, roxHee 40 © c.u1., bypsatckas ACCP, Uutnnckas 060- 250
JacTh
Poccus, roxxuee 50° c.ur., Cubups, Hansuuii Boctok, Kazaxcran 200
EBponeiickas gacts P® u Ypai ot 50° mo 52° c.mm. 180
EBponelickas yacts P® u Ypan cesepnee 52° c.ui., YkpanHa 160

Mockogckasi, Tynbckas, Ps3anckas, Bnagumupckas, Kanyxckas, MBa-

140
HOBCKas 00JIacTH.

Ta6ymma 2. I1JIKc.c. HeKOTOPBIX BEIIEeCTB B aTMOC(epe HaCEICHHBIX TYHKTOB

BemiecTBo IIIKc.c., mr/™M® |BemmecTBo IIIKc.c., mr/m3
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AKposnenH 0,03 [Tponunen 3,0
AMMmuak 0,04 ITe1b 0,15
AHWINH 0,03 [1eu1e IEMEHTHAS 0,01
Anero” 0,35 PtyTh MeTarummueckas 0,0003
Benzon 0,1 Caxa 0,05
Juoxcun cepsl 0,05 CsuHer 0,0003
Juokcun yriaeponaa 3,0 CepoBogopo 0,008
3oia 0,5 CrnupT METUIIOBBIH 0,5
Menb 0,002 CrupT STHUIOBBIN 5,0
Huxenb 0,001 denon 0,003
OKHUCIBI a30Ta 0,04 dopmanbaerug 0,003
Oxuch dTHIIEHA 0,03 Xnop 0,03
Oxkwucs yraepoja 1,0 XJTOpHUCTHIN BOAOPOT 0,2
Tabmmua 3. XapakTepucTuka npenpusTHii
No | YcnoBHoe Ha3BaHue npe- BricoTa Hnametp Temmepa- Bri6poc 3a-
TPHSITHS, 3arPSI3HSIONICE TpyOBL, M | ycThs TpyOBI, | Typa I'BC, TPS3HSIONICTO
BEIIECTBO M °C BEIIIECTBA,
r/ceK.
1 | «Actpa»
aKpOJIEH 2,2
OKCHJIBI a30Ta 11 0,6 95 1,7
caxka 1,1
CBUHEL] 0,8
2 | «bapbep» 44 1,1 90
aKpOJICHH 12,0
alleTOH 2,7
denon 1,7
PTYTh 0,4
3 | «Bera» 33 1,2 100
JTIUOKCHU]T CEPBI 1,0
OKCHJI yTIepoaa 1,2
caxka 48
dbenon 3,3
4 | «I'moGyc» 26 2,1 135
aMMHaK 3,4
OKCHJIBI a30Ta 1,6
caxa 9,8
dbenon 0,9
5 | «I'paruT» 25 1,0 130
aMMUaK 29
JTMOKCHJT yTIIepoaa 3,9
30714 3,6
dopmanbaerun 1.8
6 | «3aps»
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areToH 15
PTYTh 0,2
benon 0,5
(Gopmasaerng 2,7
7 | «/IuHamo» 38 1,2 118
aKpOJICHH 10
OKCH/BI a30Ta 15
caxka 1,7
PTYTh 0,3
8 | «Kammbp»
areToH 2,2
JTIUOKCHU]T CEPBI 21 1,6 115 1,6
30J1a 41
denou 1,0
9 | «KBapmy»
aMMHaK 3,9
OKCHJI yriiepoaa 35 1,3 130 15
CBHUHEIL] 1,2
dbopmalbieru 2,6
10 | «JIyu»
aKpOJICHH 7,9
JMOKCHJT yTIIepoaa 17 1,8 105 3,4
30J1a 3,5
OKCHJI yTIIepoaa 0,9
11 | «Meteop»
areToH 2,4
JTUOKCHU]T CEPBI 40 15 112 2,1
caxa 2,0
CBHHEI] 15
12 | «Omeray»
aMMUaK 19 0,9 120 29
JTMOKCHU]I yTIIepoia 3,9
pPTYTh 0,4
dbopmanbieru 2,1
13 | «IIporon»
aKpOJICUH 6,3
30114 31 1,2 125 5,4
OKCHJIBI a30Ta 2,0
dbenon 2,6
14 | «Pecypc»
JTMOKCHJT yTIIepoaa 3,5
JTIUOKCHU]T CEPBI 23 19 105 2,0
OKCHJT yTIIepoja 1,8
CBUHEI] 1,3
15 | «PyOun»
aleToH 3,1
PTYTh 33 1,1 140 0,3
caxka 12,7
dbopmabieru 3,0
16 | «Curmay»
aMMUaK 3,1
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JTIUOKCHU]T CEPBI 24 1,4 110 1,8
OKCHJIBI a30Ta 1,9
denon 2,9
17 | «Crektpy»
JTUOKCHJI yTIepoaa 3,9
30J1a 37 1,6 114 5,7
caxka 14,0
CBUHEI] 1,8
18 | «Turan»
aKpOJICHH 7,4
OKCHJI yTIiepoa 48 1,3 85 3,0
PTYTh 0,6
dbopManbaerua 4,1
19 | «Toma3»
JMOKCHJT yTIIepoaa 3,1
OKCHJIBI a30Ta 27 1,2 97 2,2
CBHHEI] 1,4
deno 2,5
20 | «®oron»
aMMUaK 2,8
JTIMOKCHU]T CEPBI 18 0,8 110 2,1
30J1a 3,2
OKCHJI yTIIepoaa 19

[Tpumeuanus k Tabnure:
1) Bce mpennpusTHs pacroyiokeHsl B I'. biiaropelieHcke, UMEIOT OUYHUCTHBIE U ra30yJiaBiIMBato-
LIUE COOPYKEHUS;
2) nepemnaj BbICOT Ha TEPPUTOPHUAX BCEX NPEANPUITUN He npeBbIimaeT 50 M Ha 1 kM.
JlaGopaTopHas pa6ora Ne 8-9
Pacuer npeaenbHO 10NyCTHMBIX BHIOPOCOB M MUHUMAJIbHOI BBICOTHI HCTOYHUKA BBIOPO-
COB NpeANnpPUATHS

Henpro mpakTuueckoir paboTel Ne 2 sBisieTCss O3HAKOMJIEHHWE C METOJMKON pacueToB
npeenbHO JTOMyCTUMBIX BbIOpocoB (I1/IB) 3arps3Hsrommx BemeCTB MPEANPHUSATUHH C YUETOM
(OHOBBIX KOHIIEHTPAIIMU U MUHUMAJILHO JIOITYCTUMOM BBICOTHI TPYyOBI H min.
Pabora sBisieTcst MpoJoKeHHEeM MpakTH4Yeckor paboTel Ne 1,B ommMcaHWU KOTOPOW HMEIOTCS
JlaHHbIE, HEOOXOAMMBIE /IJIS1 BBIMIOJIHEHUS HACTOSIILEN pabOThI.

1 Pacuem II/IB u munumanbHoll 8b1COMbl UCHMOYHUKA 8b1OPOCOE
npeonpuamuil

Pacuers! I1/IB 1 Hmin BBIIOIHAIOTCS, KaK PAaBUIIO, IPU IPOCKTUPOBAHUHU
INPENNpPUATHS U BBIOOPE MECTa €ro pacrhojoKEHUsI Ha MECTHOCTH C YYETOM TEXHOJIOIMYECKOTO
npoliecca ¥ Npu IUIaHUPOBAHUK W3MEHEHHS TEXHOJIOTHYECKOTO0 Tpoliecca, T100 Mpu N3MEHEHUU
IIPOEKTHBIX MOITHOCTEM.
[Tpu ompeneneHnn MUHUMAIBLHON BBICOTHI MCTOYHHMKA BBIOPOCOB M YCTAHOBJIICHUU MPEIEIBHO
JIOTTYCTUMBIX, BEIOPOCOB 3arps3HAIOIINX BEUIECTB HEOOXOUMO YUUTHIBATh, YTO CPEAHSS CyTOU-
Hast KoHIeHTpauus Ci, KaKA0To 1-TO 3arps3HSIOIIEro BEeIeCTBa B MPU3EMHOM cjioe atMochepsl
HACEJICHHBIX IMYHKTOB HE JOJKHA MPEBBINIATh €ro MpeAeabHO JoMyCcTUMOM KoHIeHTpauun [T/IK;
(cm. 3nauenwus [1J]Kc.c. B Tabmuie 2 npaktuyeckoit padboter Ne 1), To ecth
Ci <IIJIK; (15)

[Tpu Hamuyuu poHOBOTO 3arps3HeHust aTMocdepsl (OHO XapakTepusyercs 3HaueHueM Cy), KOTo-
pOe MOKET BO3HUKHYTh IIPU PACIIONIOKEHUH Ha JaHHOU TEpPUTOPHs PYHKIHMOHUPYIOUIUX MPE-
NpPUATHUH, yKe BBIOpAChIBAIOIIMX B aTMOC(EPY aHATOTMYHbIE 3arps3HAIOLINE BELIECTBA, HEOOXO-
mumo BMecto C npumensts Bennauny C + Cd, To ecTh
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C+Cop<IIJK. (16)

Ilpumeuanue: 1)1 30H KypopTOB, MECT pa3MEILLEHUS 30H OTJbIXa HACEJIEHUS U APYTUX TEPPUTO-
pHil C MOBBIIIEHHBIMU TpeOOBaHUAMHU K oxpaHe atMocdepHoro Bo3ayxa Bmecto I1JIK HeoOxo-
JUMO IpUMEHSTh 3HaueHue, pasuoe 0,8 TTJIK.

[Tpu pacuere Cyp HEOOXOIUMO OMPEIENIUTh BCE MPEANPHUSATHS, BHIOpAChIBaIOIINE B aTMOchepy
AQHAJIOTHYHBIC 3arps3HSIONINE BEIIECTBA, BEIYUCIUTH PACCTOSHHE OT MX MCTOYHHUKOB BHIOPOCOB
(Tpy0) A0 MecTa IUJIAaHUPYEMOTO pa3MEUICHHUS MPEINpHsTHs, IS KOTOPOTO YCTaHABIMBAETCS
[1]IB, mo MeToauKe, OMUCAaHHOW B MpakTU4ecKod padore Ne 1, ompenenuTh ypoBEeHb KOHIICH-
Tpauuu OT UMEIOLIMXCS HCTOYHUKOB B paiioHe pazmelaeMoro npeanpuarus. [lonyyennsie 3Ha-
YEeHUSl KOHIEHTPALMU Ul PACUETHBIX MPEANPHUIATUNH OyIyT CUMTATHCS (POHOBBIMU KOHIICHTpPA-
USIMU 3arPA3HSIONINX BEIIECTB B aTMOC(EPHOM BO3AYXE.

Jnsa onpenenenust Cy cienyer npoectu pacueTbl Cmax AU MPOEKTUPYEMOIO MPEIIPUATHS 11O
METOJIMKE, U3JI0O)KCHHOW B TIpaKkTUueckor padore Ne 1, u nmpuHATh moMydeHHoe 3HadeHue 3a C.
W3menss 3nauenne M B ¢popmyiie (1) u3 onucanus npaktudeckoi padotel Ne 1 (n3meHsst maccy
BbIOpachIBa€MOro B aTMocepy 3arps3HsIONIETO BEIIECTBA), TOOUTHCS BHIOJHEHUS HEPaBEH-
ctBa (2). [lomydyennoe munenne BeIOpoca (T/cek ui 1/ron) OyneT Ajsl IIaHUPYEMOTO MPeIpH-
ATHSI IPEACIIBHO JOMYCTUMBIM - B 3TOM CJIy4ae MPU pa3MELICHUU NPEANPUATUS Ha JaHHOU Tep-
PUTOPHHU C YYETOM YK€ MMEIOUINXCS MPEIIPUATHI IKOJIOTHYECKasi 00CTaHOBKA B JIIOOOH TOUYKe
TEPPUTOPUU MPU JTFOOBIX METEOYCIOBUAX OyAeT MPUTOIHOM [ IO ICH.

MuHnManbpHas BBICOTa MCTOYHUKA BBHIOPOCOB (TpyObI), paccUMThIBa€Masi MU MPOSKTUPOBAHUU
PEANPUITHS:

Hmin= (AT-V1) Y®[A -M -F -m-n-D T/ (ILJK c.c. — Cy)]*? (17),

rae A, D, F, I'; Vi- mapameTpsl, onucaHHbIC B PaKTHYECKOM padoTe No 1;
M - 06beM BBIOPOCOB, TO €CTh Macca 3arpsI3HAIOLIETO BEIIECTBA.
BbIOpaceiBaeMasi B atMoc(epy NpOeKTHPYEMbIM MPEANPUSTHEM B €IUHUILY
BpPEMEHH.
IIpumeyanus:
1. Ecnu U3 MCcTOYHMKA BHIOPACKIBAETCA HECKOJIBKO 3arps3HSIOLIMX BEIIECTB, TO 32 BBICOTY TpY-
OBl JJOJDKHO MPUHUMATHCS HanOobllee U3 3HaueHU Hyan, koTopele onpeaeneHs! 1 KaxKIoro
BEIIECTBA B OT/AEIbHOCTH.
2. YBenu4eHue BbICOTHI TPYObl MPOU3BOAUTCS AJIsI OOECIIEUEHUsI PAaCCEMBAHUS 3arps3HSAIOLIETO
BellecTBa ¢ Leibio codmonenus Bennuunsl [1JIK B npuzemnom cnoe armocdepst. [Ipu sTom He
JIOITyCKAeTCsl MCIOJIb30BaHNE Ha PHEPreTHUecKux oObekTax TpyO Bbime 250 M, a Ha ApYyrux
npousBoJcTBax - 6oxee 200 M. Ecnu npu pacuerax mosy4eHbl 3HAUEHHMSI, IPEBBIIIAIONINE YKa-
3aHHBIE, JIENIAeTCs BBIBOJI O HEOOXOJUMOCTH NEPECMOTpPa TEXHOJIOTHYECKOT0 Mpolecca ¢ 1ebIo
CHI)KEHHUSI BEIOPOCOB B arMocdepy, 1100 (IIpu MPOEKTUPOBAHUU NPEINPUATHS) U3MEHEHHS Me-
CTa pacroJI0KEHUS IPEIIPUSITHS.
1 3a0anue no pabome

1. B Bamem BapuanTe coueTaHus NpeANPHUATUN TPUHATH IEPBOE MPEANPUITHE 32 YKe QyHKIH-
OHHUpYIOIIEE, a BTOpPOE - 3a mpoekTupyemoe. Onpeaenuts st Broporo npeanpusatus 111IB u
MHUHHMAJIbHYIO BBICOTY TPYObI ¢ y4eTOM ()OHOBOM KOHIIEHTPALIMH 3arps3HSIONIMX BEIIECTB, CO-
3/1aBa€MOM MEPBBIM MTPEANPUITHEM.
2. Pacuer KOHKPETHOTO BapUaHTa BBINOJHUTH IO TEM 3arps3HAIOIIMM BEIIECTBAM, KOTOPBIE
COBMAJIAOT B BbIOpOCcax o0oux mpeanpustuid. Paccrosinue Mexay
1-mu 2-M npeanpusTUAMU TpUHATH paBHBIM 3000 M.
3. Cnenatp BBIBOJIBI HA OCHOBE aHAJIN3a MOTYYEHHBIX PE3YJIbTAaTOB.
4. IlpencraBUTh OTYET MO padoTe.

2 Tpeobosanusa k oghpopmnenuro omuema
1. B oryere HEOOXOUMO MPEACTABUTH CIEIYIONIUE TaHHbIE:
- HOMEp BapHaHTa ¢ yKa3aHUEM COYECTaHUs HAa3BaHUW NPEANIPUATHH;
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- Pe3yJIbTaThl IPOMEXYTOYHBIX PACUETOB C TOUHOCTBIO 3 3HAKa MOCIIE
3aMsAToM;
- KOHEYHBIE PE3YJIbTaTHI.
2. OTyer 3aBepIIUTH BHIBOJIAM.
Tabauua 4. BapuaHThI BbINOJIHEHUs] PACYeTOB

No Bapu- | Coueranue HazBanuil npeanpusi- | Ne Bapuanta | CoueraHue Ha3BaHUM MpeANpH-
aHra THI SATAMN

1. « Actpay + «I'mobyc» 11. «Meteop» + « Kanmubp»
2. «bapbep» + « 3aps» 12. «Owmeran+ «Pybuny»
3. «Beray» + «Meteop» 13. «IIporon» + «Kamubp»
4, «I'nmobye» + «lnaamoy 14. «Pecypey» + «Beray
5. «I"paruTH+ «DOTOH 15. «Pyboun» + «3aps»

6. «3aps» + «Turany 16. «Curmay + «Tonasy»
7. «Inunamoy + «IIporon» 17. «Cnexktp» + «MeTeop»
8. «Kamubp» + «DoTon» 18. «Tutan» + «Pyoun»
9. «KBapy» + «Pecype» 19. «Tonaszy» + «['mobdycy
10. «JIya» + «Criextp» 20. «Dorton» + «Pecypcy

JlaGopatopnas pa6ora Ne 10-11
Pacuyer 3xoHOMHYeCKOrO0 yiiep6a oT 3arps3HeHUus1 AaTMOCGEepPHOro BO31yXa TOYeYHbIMH HC-
TOYHUKAMU BbIOPOCOB

[lon 3arpsi3HEHUEM OKpY:Karolllel cpesibl MOHUMAIOT aHTPOIIOTEHHOE 3arpsi3HEHue, 00y-
CJIOBJICHHBIE TIOCTYIUICHUS B HEE BELECTBA U SHEPIUH, NPUBOAAIIME K YXYIUICHUIO €€ COCTOs-
HUS C TOUKU 3PEHUS COLMAIbHO-3KOHOMHUYECKUX UHTEPECOB OOILECTBA.
[Tox sxOHOMHUYECKUM YIIEepOOM, HAHOCHUMBIM OKpY’KaloLlel cpesie, NOHUMAIOT BbIpaKEHHbIE B
CTOMMOCTHOH (opMe (aKTUUYECKHE M BO3MOXKHbBIE YOBITKHM, MPUUMHSAEMbIE HAPOJHOMY XO3SM-
CTBY 3arpsi3HEHHUEM OKpY Karollel' Cpelbl, U AOMOJIHUTENbHBIE 3aTPAThl HA KOMIIEHCALUIO ITHX
yOBITKOB. DKOHOMHUYECKHM yIIepO OT 3arps3HEHUs CPEbI SIBISIETCS KOMIUJIEKCHOW BEJIMYMHON U
cyaraercsi U3 yuepOoB, HAHOCUMBIX OTJENIbHBIM BH/IaM PEILUIMEHTOB B Ipejeax 30Hbl aKTHB-
HOT'O 3arpsi3HeHus. B kauecTBe OCHOBHBIX PELUIIMEHTOB paccMaTpuBaroTcs: 1) HaceneHue, 2)
00BEKTHI KUIMITHO-KOMMYHAJIBHOTO XO34HCTBA, 3) CeNbCKOXO3AUCTBEHHbIE YTO/1bs, 4) JeCHbIe
pecypchl, 5) peIOHBIE pecypchl, 6) OCHOBHBIE (DOHIBI.
s onpenenenus ymepba MCIONB3YIOT KaKk METOJ MPSAMOTro c4eTa, KOTOpbIi TpeOyeT MHOXKe-
CTBAa HCXOJHBIX JaHHBIX, IOJYYaeMBbIX IyTEM HWHKXEHEPHO-3KOHOMMUYECKOTO 00Cie10BaHus
OPEINpUATHS ¥ 30HBI €r0 BIUSHMS, TaK U METOJ| YKpyHHEHHOro cueTta. B Hacrosiueit padorte
IIPUMEHSETCS BTOPOU METOJ.
[TonHbIi rogoBoOM 3KOHOMUYECKUH yiiepO Y (py6sn) oT 3arps3HeHus onpeaensercs no Gopmy-
ae

V=Y,:b-Q, (18)
['ne Yyx - yaensHbIi yiiep0 oT 3arps3HEeHUs OKpYXKarolleil cpeibl Ha €JUHHILY BBIOPOCOB, P./T;
b - Macca BEIOPOCOB Ha €IUHHUILY TPOIYKIIUH, T/T;
Q - ro10BOH BBIMTYCK NMPOJYKIMH, T (HarpuMep, MeTtasuia - Om).
Jl1s oTHenbHOTO MPEANPHUATHS S3KOHOMUYECKHH yiiep0 paccuuThiBaeTcs o Gopmyne ¥ np =
yaTM.'kl + yB' k2 + y3eM 'k3 + YH 'k4 (19)
rae ¥Yop - JKOHOMUYECKHUH yiiepO OT BCeX BUJIOB 3arpsA3HEHUs], OCTYHAOIINX B IPUPOIHYIO
Cpey OT MpeAnpHUATHs (MU OTAEIBHOTO UCTOYHHKA), P./TOJ;
Varm - YACIBHBIN 3KOHOMUYECKUN yIIepO, TPUUUHAEMBIN TOJJOBBIM BEIOPOCOM 3arps3HSIOLINX
BEIIECTB B aTMOC(EpHBII BO31yX, P./TOI;
Vs - yACIbHBIN SKOHOMUYECKUN yIIepO, MPUUHNHACMBIN TOJOBBIM COPOCOM 3arps3HSIONINX Be-
IIECTB B BOJOEMBI, P./TO;
Viem - YACTBHBIM SKOHOMUYECKUH y1IIepO OT FOJJOBOr0 HAPYIICHUS B 3arpsi3HEHUS 3eMETbHBIX
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pecypcos, p./rox,

VY - yICIbHBINA SKOHOMHYECKHH yIepO OT roI0BOr0 HAPYIICHHUS U 3arpsi3HEHUs HeAp, P./TON;

K1, k2, k3, Ks - mornpaBouHbie K03 HUIMEHTHI HAa CTEIICHDb JJOCTOBEPHOCTH YKPYITHEHHOTO METO/1a;
OTIPENeNAIOTCA B KXKI0M U3 cep NPUPOIOOXPAHHON AEATEIHHOCTH KaK COOTHOIICHUE MEXKTY
roKasaresieM yiiepoa, ornpeaeIeHHOr0 METOI0M YKPYITHEHHOI'O CUeTa, U MoKa3aTelieM yiepoa,
OIPEAEIEHHOr0 METO/I0M IPSMOI0O CUETA.

1 DxoHOMHUYeCKas OlleHKA yiiep0a oT 3arpsi3HeHusi aTMocdepbl
DKOHOMUYECKasl OLIEHKA METOJIOM YKPYIHEHHOTO CYeTa YAeIbHOro yuepoa ¥ar. (p./Ton), mpu-
YUHSEMOTO BHIOPOCOM 3arpsI3HSIONINX BEUIECTB B aTMOC(HEPHBIN BO3IYX, JIJIsl BCSKOTO UCTOYHH-
Ka ompeernsercs o Gopmyie
N

Varm =7 ¢ Y (fiMi")
i=1(20)
IJIe Y - KOHCTaHTa, YUCIEHHOE 3HaUeHUE KOTOpoi paBHO 0,24 p./yCiIOBHAs T (3Ta KOHCTAHTa MO-
JKET MEHATHCS B 3aBUCHMOCTH OT U3MEHEHUS 1ICH);
0 - K0O(pPHUIMEHT OTHOCUTEIBHON OMACHOCTH, 3aBUCSIIUI OT TUIIA 3arpsi3HAEMON TePPUTOPHU
(o ompenensercs B COOTBETCTBUU C MYHKTOM 4.2 OMHMCAaHUS HACTOALIECH paboThI);
fi - 6e3pa3mMepHbIil MHOKUTEIb, YIUTHIBAIOIINI XapaKTep PACCEUBAHUS 3arPSI3HSIONICTO Bellle-
crBai -ro Buza B armocdepe (fi onpenensercs cornacuo nyHkTy 4.3 onucaHus);
Mi*- mpuBeieHHas Macca roJJ0BOro BBIOPOCA 3arps3HSIOLICTO BELIECTBA
| -ro Bua, yciaoBHast T/rox (Mi* onpenensiercss B COOTBETCTBUHU C MYHKTOM 4.4 ONMCaHuMs).
N - KOJIM4eCTBO BHIOpACHIBAEMBIX B aTMOC(hEPY 3arps3HAIOMINX BEIIECTB.
2 Onpenesienue ¢
Benuunna conpenensercano Tabiuile U 3aBUCUT OT Pa3MEPOB U THUIIA 30HBI
aktuBHOro 3arpssHenust (3A3). Eciu 3A3 HeoHOPOHA U COCTOUT U3 TEPPUTOPUIA PA3THUHOTO
THUIIA, KOTOPHIM MO Tabauie 6 COOTBETCTBYIOT pa3Hble 3HAUEHUS G, TO (paKTHUECKoe (TI0JTHOE) 6
BBIUHCIIsETCS 10 hopMmyJie
L
6 = (1/W3a3) Z (Wj- 0j)
j=1(21)
rae Wsas - obmas miomans 3A3, ra;
Wj — momaas Toi yactu 3A3, ra;
L -Kou4ecTBO THUIOB TEPPUTOPHIA,ITonaBInX B 3A3.
3 Onpenesenne fi
fi - mompaBka, yunThIBaromas XxapakTep paccesHus 3arpsA3HsIOIEro BEIIECTBa i-T0 BUIA B aTMO-
chepe.
Ee BennumHa 3aBUCUT OT CKOPOCTH OCEaHUs YaCTHII, BEICOTHIMX BBIOPOCOB OT TOBEPXHOCTH
3eMJIH, TEMIIepaTypbl BEIOpachiBaeMOil ra30a3p030JIbHON CMECH.
a) Jlns ra3000pa3HbIX 3arps3HAIONINX BEIIECTB, U JISTKMX MEJKOANCIEPCHBIX BEIIECTB CO CKO-
POCTBIO OcelaHus MeHee 1cM/c (akposienH, aMMHuaK, TUOKCH]] CEpbl, OKUCIIBI a30Ta, OKUCIIBI yT-
aepoja, henon, popmanbaerua u ap.)
fi=4(1+u) 1100 (100 + z-H)* (22)
rie H - reomerpuyeckast BICOTa HCTOYHHMKA BHIOPOCOB,M;
Z - CKOpOCTh BeTpa, M/C (e€ciau 3HaUeHHE U HEM3BECTHO,TO MPUHUMAIOT U=3
M/C);
Z - TIoTIpaBKa Ha TEIUIOBOM moabeM (pakerna BRIOpocaB atMocdepe, KOTOpasipacCUuTHIBACTCS 110
dbopmye:
z=1+ATI[75, (23)
rae A T - pa3HOCTb MEX/y TEMIIEpaTypoil B yCTbe HCTOUHUKA M CPEeTHEN TemmepaTypoii aTMo-
chepHOTO BO3IyXa B camMoe x)apkoe Bpems roja (s ropoaa biarosemniencka = 21,4°C; uadop-
MaIMIO O XapaKTePUCTHUKAX UCTOYHUKA BEIOPOCOB CIIEAYET B3STh U3 OMHMCAHUS MPAKTHYECKON
paboThr Ne 1).
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0) Jlns wactuir, ocenaronuxco ckopocthio oT 1 10 20 cM/c (ameToH, METalTbl, UX OKUCIBI U JIP.)

fi =4(1+u) - [1000 / (60 + z-H)Y? (24)
B) [l gactun, ocenaromumx co CKOpocThio Bhiie 20 cM/c (3013, bUIb, Caxa
u np.)fi = 10(25)

4 Onpenenenne M;"
[IpuBeneHHas Macca roI0BOro BEIOpOCa3arps3HSIOIIEro BenecTsa i-ro Buga B armochepy Mi*
orpenensercs 1mno Gopmyie
i* = ai-mi(26)
rzie a, - 0e3pa3MepHbIi MMOKa3aTellb OTHOCUTEIIbHOMArPECCUBHOCTH 3arpsI3HAIONIETO 1 -TO BHIA
paccuuThIBaeTcs o popmyIie
ai= [IAK(CO2)/TIAK;;(27)
MIi- Macca roJJ0OBOro BHIOpOCa 3arpsA3HSIONICTO BEIIECTBA 1 -T'0 BUIa B aTMOC(epy, T/TO;
ITJIK (COy2) - mpenenbHO momycTuMas cpeanecyrounaskonmnentpamus CO2 B armocdepe, npu-
HUMaeMas 33 9TaJIOH M paBHas 3 Mr/mc,
ITJIKi - mpenensHO T0MyCTUMAsE CPEIHECYTOUHAsT KOHIICHTPAIMS 3arPSI3HSIONIEro BemecTBa | -To
BuJa B arMmocgepe (cMm. Tabnuny I1JIKc.c. BpenHbIX BelecTB B ONMCAaHUH PAKTUYECKONH pabOThI
No 1).
5 3apanue no padore

1. st Bamero npennpusTusi pacCuuTaTh YSKOHOMHUYECKHUH yIepO, MPUUNHICMbIH BRIOpOCAMH B
aTMocdepy 3arpsS3HSIOIINX BEIIECTB.
2.I1pu BBINOJIHEHUH pacyeTa CUUTaTh, YTO YKA3aHHOE MPEANPHUITHE
pacIioIoKeHO HA TEPPUTOPHH T. biaroBenieHcka.
3. IIpencraBuTh OTUET 1O padoTe.

6 TpeGoBanusi kK opopmMiIeHHIO OTUETA
B oTyere HEOOXOIMMO IPUBECTH CIICAYIONINE JTAHHBIC:
- HOMEp BapHaHTa C yKa3aHUeM Ha3BaHUs TPEANPHSITHS;
- pe3yJbTaThl MIPOMEKYTOUHBIX PACUETOB C TOUHOCTHIO3 3HAKa MOCIIE 3aIlsTOH;
- KOHEUHBIE Pe3yJIbTaThl B BUJIE IBYX TaOJHII: ITepBasi XapakTepu3yeT I'. biaroBenienck ¢ mo-
MOIIbIO POBEJCHHBIX PACUETOB, BTOPast - yKa3aHHOE MpeIIpUsiTHE.
Tabauna 5 Xapakrepuctukur. biarosenieHcka

XapakTepucTuka YucnoBoe 3HaUeHUE
KonnuecTBo xkurenen 278 000 yenoBek

O6mas mionaas 360 xm?

Tuns! TeppuTOpHiL: B % oT obmelt riomanu 40,2

HaceJICHHbIE MeCTa 9,5

TEPPUTOPUH TIPOMBIIUICHHBIX TPEATIPUATHI

namHy (Ha npuycaaeOHbIX yyacTkax) jgeca 1-i rpym- 16,0

IIBI 11,0

jeca 2-i rpynmsl 15,0

BOJIOEMBI 8,3

Tabnuua 6. 3HaueHus GiOT TUIIA TEPPUTOPUHU

Tunel TeppuTopuit Gi
KypopTsl, caHaTOpHH, 3aTI0BETHHKH 10
[TpupoHbIe 30HBIOT/IBIXA, Ca/I0BbIE M TAUHBIE YYACTKH 8
HaceneHHble MecTa C IJIOTHOCTBIO HaceJleHusiNuen./ra (0,Ira/gen.)' n
TeppuTopuu MPOMBILIUIEHHBIX TPEIIPUATHHA 4
[Tanrau 0,25
Cagsl 0,5
[TacTOwmIIa, CEHOKOCKI 0,05
Jleca: 1-o# rpynmbl 0,2
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2- oM TpymIBI 0,1
3- eli rpymnmbl 0,025

JladopaTopHas padora Ne 12-13
OnpenesneHue KaTeropuu IKOJIOTHYECKOH OMACHOCTH NPeNPUSITHS MO0 BLIOPOCaM B aTMO-

chepy
Kareroputo omacuoctu npenmnpusitus (KOII) paccuuTtsiBaroT 1mo dpopmyiie:
n M. %
Kom=>%|——| (1
i=1 HI[K cci

rne M i - Macca BbIOpoca I-T0 BellecTBa, T/TO/;

IT/IKci— cpenrecytounas ITJIK i-ro BemecTBa, Mr/m°;
N — KOJIMYECTBO 3arpsi3HSIONINX BEIICCTB;

Oti - 6e3pa3MepHaﬂ KOHCTaHTa, IO3BOJIAIOIIAsA COOTHECTU CTCIICHD BPECAHOCTHU i-ro BCIICCTBA C

BPEIHOCTBIO CEPHUCTOTO ra3a, onpeaeisercs no tadmauie 1.

Tabmuna | — 3Hauenne &; 175 BEUIECTB Pa3IMYHBIX KJIACCOB ONACHOCTH 110

CH-245-71
Koncranra Kitacec onacaoctn
1 2 3 4
a, 1,7 1,3 1,0 0,9
3nauenue KOII paccunThiBaOT NpH yCIOBUH, KOTJA!
M’
—>1
HILK cCi
IMpu ——— <1 3nauvenne KOII He pacCUUTHIBAIOT ¥ TPUPABHUBAIOT K HYIIIO.

H'HK cci
Jlia pacuera KOII, npu otcyrcTBuM cpennecyTounbix 3HaueHui [1/1K, nucnons3yror 3Ha-
yeHust MakcumalibHO pa3zoBbixX 11K wnu B 10 pa3 ymenbsmennsie [1JIK paboueii 30HbI.
Jlns BemiecTB, Mo KOTOpbIM oTcyTcTBYeT nHpopmanus o [1IK, 3nauenne KOII npupas-
HUBAIOT K Macce BBIOPOCOB JIaHHBIX BEIIECTB.
ITo Bemuuune KOII npeanpustus AenaT Ha 4EThIpE KaTETOPUN OMACHOCTH. I paHn4HbIE
YCIIOBUS AJIs A€NIEHUsl IPEAIPUSITUNA TPUBEIEHBI B Ta0nuIe 2.

Tabnuna2 — I'paHuyHbIe YCTIOBUS JUIS I€JI€HUS] IPEANIPUATUI Ha KAaTETOPUU
onacHocTH 1o 3HaueHno KOIT

Kareropusi onacHOCTH NpeanpUATHS 3nauenust KOIT

[ KOIT > 108

Il 108> KOIT > 104

11 10*> KOIT > 10°

\V] 10%> KOII

Ha npennpusitus [ kareropun npuxoautcst 60 — 70 % HeoOX0AMMOT0 CHHKEHHS BBIOPO-
coB ¢ nenbio poctumxeHus [1JIB ot obmero camkenns mo ropoay, Il kareropun — 30 % ot 006-
IIEro CHIKEHU 1o ropoay, I u Il kateropumn Hyk1at0TCsl B IOCTOSHHOM KOHTpPOJIE 3a BCeH MpH-
POZOOXPAHHOM JAESITETBHOCTHIO.

K III xaTeropuy OMacHOCTHOTHOCATCS MpeanpusTus co 3Hadenusmu 10* — 103 Ha ux
nomto nmpuxoautcs Bcero 10 — 15 %o0061mux ropoackux BeiOpocoB. Ha 3T mpennpustist mpuxo-
mutcst 5 — 10 % HeoOXOoaUMOro CHYKEHHUS BBIOPOCOB ¢ 1enbio moctkeHus [1/IB ot obmero




CHW)KECHHS 110 TOPOLY.
Jlns npeanpustuil [V kateropuu npakTUYeCKU MOKHO YCTaHOBUTH HOpMartussl I1/1B Ha
YpOBHE (paKTHUECKHX BHIOPOCOB.
Jlnist ompesienieHnst KaTeropuu SKOJIOTHYECKON OMAacHOCTH 3aJaHHOTO MPEANPHUATHS HE00-
XOJMMBI TOJIOBbIE BBIOPOCHI BCEX BPEAHBIX BEIECTB cBecTH B Tabuuny 4. Jlanee, ucrnonb3ys
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0 i
naHHble Ta0aumbl 1 u 3, paccuuTarhb Z[ M, j U clieNaTh BBIBOJI, 10 TPAHUYHBIM yCIIOBH-
iz \ TIK

M UCXOJS U3 TaOIHUIIBI 2.

Tabmuua 3 — Bermmucka u3z CH-245-71

Be- |Ca |S |N |N |HS |HF | V2 C |Mn | Ts | AG- Feo |C | ITa- | ¥Yr-

me- [xka |02 | O | Oz | O4 Os |ap | O2 pasuB | O3 | O | pu ne-

CTBO 03 qa OcH- | BO-
- 3UHa | J0-
11 po-
Bl bl

m o00}0,01¢0}001;00;00(01,00|0, 015 (00|12 15 |10

K 5 | 05|06 |04 05102 5 01 | 15 4

Kna | 3 31313 2 1 1 3 2 3 3 3 |4 4 4

cc

ona

c-

HO-

cmu

Tabnuna4 — Pacuet KOII ([Jannbie 3A0 «Tspkenbie MeXaHHUECKHE TTPECCay)

Berecrso M. 1rox | /MK, mr/m® | Knace onac- a, [ M. j”

HOCTH !
HI[chi

Mapraunen u 0,013600

€ro COe/I-HHUSI

NO2 168,241623

NO 273,28

H2S04 0,0000019

Caxa 0,0083090

SO, 3736,368222

[1bu1b HEOPT 14,2851000

JKenesa oxcun 0,0990000

(1n

Bensuu 0,1287940

Yrnesomoponsl | 0,5276000

C12-Cag

Tema «Xumusi ruipocpepbn»
JlaGopaTopHas paGora Ne 14

HNHuTerpajibHasi M KOMILUIEKCHASI OLIEHKA Ka4eCcTBa BOJAbI

[Tpu HanuuuM pe3yNbTaTOB XMMUYECKUX AaHAIU30B 1O 0OCMAMOYHOMY KOAUYEeCma8)y No-
Kazameinel MOXHO OIPENIEINTh KIacChl Ka4yeCTBA BOJIbl, KOTOPBIE ABISIOTCS MHTEIPAIbHON Xa-
pPaKTEPUCTUKOMN 3arpsA3HEHHOCTH IIOBEPXHOCTHBIX BOJ. Kiacchl kauecTBa ONpenensorcs N0 UH-
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aeKcy 3arpsisHeHHOCTH BoAbl (U3B), KOTOpBIN pacCUMTHIBAETCS KaK CyMMa MPUBEICHHBIX K
[TIK daxTryeckux 3HaUEHUN 6 OCHOBHBIX TIOKa3aTeliel KauyecTBa BOJbI 10 popmyre:

y

el

rae Ci — cpeHee 3HaUY€HUE ONPEAEIieMOro MoKas3aress 3a Nepruo HaOoAeHu
(IpU TUAPOXUMUYECKOM MOHUTOPUHTE 3TO CPEIHEE 3HAUCHHE 32 TO/);
[TJK; — npenenbHO-I0MyCTUMAasi KOHLIEHTPALMS ISl JAHHOTO 3arpsi3HAIOIIErO BEIIeCTBa;
6 — gucio nokaszarenei, Oepyxcs Ui pacueTa.
3nauenne V3B paccumThIBarOT M1 Kaxaoro MmyHKTa otbopa mpob (ctBopa). [amee mo
Tabi. 1 B 3aBucuMocTH OT 3HadeHust 3B onpenensioT kiiacc kayecTBa BOJIBI.
Tabnuna 1 — XapakTepucTHKa HHTETPAITBHON OLIGHKH KaueCTBA BO/IbI

Onenka kauecTBa
(XapaKTepuCTHUKa) BOJIBI

3B Kitacc xauecTBa BOIBI

Menee u pasHo 0,2 | OdyeHb YnUCTHIE

bonee 0,2 -1 1 Yucreie
bornee 1 -2 Il YMepeHHO 3arpsisHeHHbIE
bomnee 2 - 4

B 4ncino6 OCHOBHBIX, TaK HAa3bIBAEMBIX «IMMHUTHPYEMbIX» IIOKa3aTesaei, BXOASAT 3Hade-
HUS 4 WHIPEMEHTOB, SBJSIOLIMXCS Ul JaHHOTO BojoeMa (BoJbl) Haubosee HeOaaromnoryyHsl-
MU, WM KOTOPBIC UMCIOT HanOoJbIue npuBeaeHHbie KoHmeHTpanun (otHomenue C/T1JIK). Ta-
KHMHU I10Ka3aTeNs MU, IO OIBITY I'MIPOXUMHUYECKOI0 MOHUTOPUHIA BOJOEMOB, HEPEIKO OBbIBAIOT
CIIEYIOIIKE: CONEepKAaHUE HUTPATOB, HUTPUTOB, aMMOHUIWHOI'O a30Ta, TSKEJIBIX METAJUIOB — Me-
JI1, Mapraua, KaaMus u jap., GeHonoB, necTuuuaoB, Hegrenpoaykros, CITAB u T.1. s kax-
JIOTO U3 YEThIPEX BHIOPAHHBIX MOKa3aTeNell onpeAessatoT HHIEKC 3arps3HEHHOCTH BOJIbI IO (op-
MyJIe:

N3B = C/IIKi (2)

ITpu pacuere 3B, B 00s13aTeIbHOM MOPSJIKE, BXOAAT TaKXKe 3HAUEHUS elle 2 MokKas3are-
Jed — KOHIIEHTPAlMs pacTBOPEHHOro kuciopona u 3HadeHue BIIKs, mIskoTopeIX MHIEKC 3a-
I'PA3HEHHOCTH BOJIbI PACCUUTHIBAIOT 110 APYTroi opmyiie:

N3B = I AKi/Ci(3)

Ilpumep 1. V3BecTeH XUMUYECKUH cocTaB BoAbl peku Amyp3sa nepuon ¢ 2007 — 2009 ro-
1wl (Tabun. 2). Paccuurats 3B u onpeaenuts kirace kauecTBa BOJHOTO 0OBEKTA 33 UCCIIEAY MBI
HepuoJl BpEMEHH, 3aroyHuB Tadbmuiy 3. CaenaTh BBIBOA 00 SKOJIOTMYECKOM COCTOSIHUU PEKH 32
JTAHHBIN TIEPUOJ] BPEMEHH.

Tabnuua -2 CpeHerojoBble 3HaYeHHUs XMMUYECKOT0 COCTaBa p. AMyp

HanMeHOBaHMe HHIPEMEHTOB 2007 rop 2008 rox 2009 rox | INAK, mr/a
Bogopousriii mokasaresib, pH 7,23 7,39 6,77 6,5-8,5
PacTBOpeHHBIN KHCIOPOJ 5,01 5,8 5,65 6,0
B3BenieHHbIe BelecTBa 9,46 9,68 15,9 9,5
BIIKs 3,02 2,86 2,91 2,0
HoH amMoHUus 0,149 0,255 0,424 0,5
Hutputsl 0,071 0,102 0,157 0,08
Docdatbr 0,587 0,575 0,418 0,6
HedrenpoayKTer 0,07 0,09 0,12 0,05
CITIAB 0,035 0,03 0,053 0,1
Keneso (o0rmr) 0,166 0,168 0,169 0,1
Xpowm (00rr) 0,005 0,005 0.005 0,005
Menb 0,0017 0,002 0,0024 0,001
uuk 0,016 0,015 0,017 0,01
Hukens 0,004 0,004 0,004 0,01
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Xa0puasl 137,5 122,8 73,1 300,0
Cynbdatsl 60,7 58,7 22,8 100,0
Kupbl 0,10 0,20 0,8 0,08
Xpowm (VI) 0,005 0,005 0,005 0,02
Hutpatbl 32,4 38,2 28,3 40,0
Tabmuna 3 — Pacuer 3B 3a nepuos ¢ 2007 — 2009 rr.

TNonbr n3B Kunacc xauectBa BoJbI Orenka KayecTBa

(XapakTepucTHuKa) BO-
bl

2007
2008
2009

JlaGopaTopHas paGora Neld
Onpenenenue pH Boansix pactopoBpH-MeTpoMIKOTECT-2000
Heanb padorei: Llenbio paboThI ABIsSETCS U3yUYEHUE YCTPOUCTBA, MPUOOpPETEHIE HABBIKOB Pabo-
Thl, TPaJyUPOBKA U OIIPEJIEIICHUE METPOIOIMUECKUX XapaKTEPUCTUK MUKpoIpo-1ieccopHoro pH
—Metrpa DKOTECT-2000, n3mepenue BenuuuHbl pH pa3inyHbIX pacTBOPOB.

IIpuGopsl U 060pya0BaHUE 1JI51 MPOBEAEHUS PA0OTHI

1.Muxkpomnponeccopusiit pH-metp SKOTECT-2000.

2. HaGop snexTpoios.

3. Habop crangapTHbix Oy(hepHBIX pacTBOPOB.

4. CrexnsiHHast EMKocTh 00BbEMOM 1000 mut.

5. BopoHxka.

6. Kanwuii xnopuctsrit KCI.

7. AuctruiunpoBaHHas BOJA.

8. Tepmometp crexistHHEBIN, muana3zod m3mepenus 0 — 100 °C,uena nenenus 0,1 °C.

Mepsbl 6e3omacHOCTH
[Tpu BbINOJNIHEHUU J1a0OPAaTOPHOM PabOTHl HEOOXOIMMO BBINOJIIHATH BCE TPEOOBAHUS TEXHUKH
0€30IMaCHOCTH.

3aganue 1. [logroroButs nmpudop k padore.

Buinosinenue oneira.

o nauana pa6otsl ¢ mpuobopom SKOTECT - 2000 03HaKOMBTECH C €T0 YCTPOMCTBOM Hpa-
OOTOH.

Bxrounte npubop B ceTh € MOMOUIBIO 0JIOKA TUTAHMUS.

Haxwmure kHonky «BKJD».

Bri6epute pexum «pH-MeTp - HOHOMEDP) C TOMOIIBIO KHOTIOK «+—» U «—».

[MonkmounTte K IpuOOPY HEOOXOTUMBIE U3MEPUTENBHBIN AEKTPOJ, HJIEKTPOI CPABHEHUS U
TEPMOPE3UCTOP.

DNeKTpOJl CpaBHEHUS JTOJDKEH OBITh 3aJUT HachImeHHBIM pactBopoM coiu KCl. [lns atoro
IPUTOTOBBTE PACTBOP XJIOPUCTOrO Kayus, B3sB 100 M1 BOABI U paCTBOPUB B HEW MPUOINZUTEIb-
HO 70 r comu. BritamuTe npoOKy U3 CPaBHUTEIBHOTO 3JIEKTPO/IA U € MOMOIIBIO IIMPULIA 321101~
HUTE €T0 JI0 OTBEPCTHUS.

3aganue 2.

[TocTponTs cTaTnueckyro xapakrepuctuky pH-merpa.

BeinosiHenue oneira.

Jlst rpagyupoBKH mprOopa ObLUTH UCITOIH30BaHbI KOHTPOJBHBIE PACTBOPHI - OyPepHbIe pac-
TBOPBI, IPUTOTOB-JIEHHBIE U3 CTAaHAAPTHBIX TUTPOB. B maMsaTe mpubopa 3anmucanbl pe3yabTaThl
rpagyupoOBKH, KOTOPbIE MOKHO MMPOCMOTPETH CIEAYIOIIMM 00pazoM.

Haxxmute kHonky « MOH» 1 KHONKaM# «<«—», «—» BbIOEpUTE peskuM «pH».

Haxxmute kHonky «BBO/».
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Haxxmute kHonky «KJIby». Ha aucniee BbICBETUTCS HAAMUCH CO 3HAYEHUEM MEPBOM TOUKHU
IpagyupOBKH.

IIpocMoTpuTE TaK 7K€ OCTAIBHBIE TOUKH I'PALyHPOBKHU.

[TocTpoiiTe M0 UMEIOIMUMCS TaHHBIM OOpPaTHYIO CTaTHYECKYIO XapakTepucTuky pH-merpa
pH=f (E).

3aganue 3.

W3meputs BennunHy pH BOIHBIX pacTBOpPOB (06€3 TEPMOKOMIIEHCALIUH).

BobinoJsiHeHHe onbITA.

OnycruTe B BOAHBIN paCTBOP U3MEPUTEIBHBIA U CPABHUTEIIbHBIN JIEKTPO/IbI, IPEIBAPU-
TEJIbHO CHSB C HUX KOJINAYKH, a TAK)KE TEPMOPE3UCTOP.

N3mepsTe pH BogubIX pacTBopoB (11. 4.3.4.3). [l aToro Haxkmute KHONKY «M3M», 3aTeM
KHOIIKY «pX», IIOCJIE YEro Ha 3KpaHe NOosIBUTCS 3HaueHue pH.

IToBTOpPUTE IKCIIEPUMEHT C APYTUMHU PACTBOPAMH.

3ananmue 4.

CpaBHuth pH pasnuuHbIX BOJHBIX PaCTBOPOB.

BbinoJsiHeHHe onbITA.

N3mepbre BenuunuHy pH pa3nuyHbIX BOJHBIX PAaCTBOPOB U CPABHUTE UX MEKIY COOOM.

Cremnaiite BbIBOJIbI O KauecTBE pacTBOpoB. Kakoii pacTBop siBisieTcs 6ojiee KUCIOTHBIM, a
KakKoii - 6oJiee 1IeI0UHBIM.

3ananme S.

W3meputs BennuuHy pHBOIBI U3 pa3HBIX HCTOYHUKOB.

BobinoJsiHeHHe onbITA.

W3mepbTre BennunHy pH pa3Hoii Bosibl (pPOAHUKOBOMN, BOJOIIPOBOIHOM, TIOCE GUIIBTPA, KU-
ns4€HOM U T.11.), OLIEHUTE COOTBETCTBUE MUTHEeBOM BOAbl [[OCTy ucpaBHuTE BOAY M3 pa3HbIX
UCTOYHHUKOB MEXIY COOOH.

Cnemnaiite BBIBOJ O KAUECTBE MUTHEBON BOJIBI.

N3mepenue BomopoaHoro nokazatens (pH) mutbeBoit Boast ([TAH®D 14.1:2:3.4-12197) saB-
asieTcst 00s3aTeNbHBIM TPEOOBAHUEM IPU KOHTpPOJIE MUTHhEBOM BOJbI B cooTBeTcTBUU CanlluH
2.1.4.1074-01. ITpu sTom nomyckaetcsa u3MeHenue pH B nuanasone ot 6 10 9 pH.

3ananmue 6.

N3mepuTh TEMIIEpATYpy UCCIIELYEMOIO PacTBOPA.

BbinoJsiHeHue onbITA.

JUid m3MepeHusl TeMIepaTypbl aHaIU3UPyeMOM cpelpl KHonkaMu "«—" u "—" ycraHoBuTe
pexum "Tepmomerp". Ha qucniee mosBUTCS HAAMUCH:

Br16op pexuma
Tepmomerp

Haxwmure xHomky "M3M". Ha nucnnee nosiBUTCS pe3ysbTaT M3MEPEHHUS TEMIEPATYPHI,
HanpuMep:

Tepmomerp
20.46°C

N3meppTe ycTaHOBMBILEECS 3HAUEHUE TeMIlepaTypsl. s BeIXOJa U3 PEKUMa M3MEPEHMU
Haxxmute KHonky "OTM".

OdopmuTte TpoTOKOJI POBeIeHHs Ta00paTOPHOI paboTHI.

Otuér no nabopatopHoi paboTe AOKEH BKIIIOUaTh B ce0s KpaTKoe omucaHue pabotsl pH-
METpa, €r0 CXEMY, CTATUUECKYIO XapaKTEPUCTUKY, pPe3yibTaThl U3MepeHus pH BoAHBIX pacTBO-
POB, pe3yibTathl cpaBHeHUS pH BO/BI U3 pa3HBIX HCTOYHUKOB U cooTBeTCTBHE €€ 'OCTy.

JlaGopaTopnasi pagora Nel6
Onpenenenue conepxanust nonos K*, Na*, CI
u Ca*+Mg* B Boge nonomepom IKOTECT-2000
Lesabio padoThl ABISIETCS U3YUYEHUE YCTPOUCTBA, MPUOOPETEHHE HABBIKOB PaOOTHI, TPayupOB-
Ka, OIpEICICHUE METPOJIOTHYCCKUX  XapaKTEPUCTHK  MHKPOIPOIIECCOPHOTO  HOHOMEpa




29

OKOTECT-2000 1 u3mepeHre KOHIEHTPAIIMU Pa3IMYHbIX HOHOB B BOJIHBIX PACTBOpPAx.
IIpuGopsl U 00opy0BaHME AJI5 NPOBeAeHUs PadoOThI:

. Mukpornporeccopusiii nonomep IKOTECT-2000.

. Habop MoHOCENEKTUBHBIX AIEKTPOIOB.

. Habop crangapTHBIX pacTBOpPOB.

. Mepnas kon6a o6sémom 1000 mit.

. Boponka.

. Harpuii xnopuctsiii NaCl.

. Kanmii xmopucterit KCI.

. JuctummpoBaHHas BoJa.

. TepmomeTp crexistHHBIN, quanazoH usmepenus 0 — 100 °C, nena nenenus 0,1 °C.

Mepbl 6e3onacHOCTH

[Ipu BbIMOMHEHUU JTAOOPATOPHON PabOTHI HEOOXOIUMO BBINOJHATH BCE TPEOOBAHUS TEXHUKU

0€30MacHOCTH.

3aganme 1.

[ToaroroButk IpubOP K padoTe.

BrinosiHenue onbITa.

[MoaxmrounTe MpUOOP K CETH C MOMOIILIO0 0JI0KA MUTaHUs U HaxMuTe KHONKY «BKJD».

Bri6epute pexum «pH-MeTp-uoHOMEP) ¢ TOMOIIBIO KHOMOK «—» U «—».

Haxwmure xkaonky « MOH» u KHONKaMu «<—», «—» BbIOepuTe HeoOxoqumbIii non (Na*, K,
Cl" unu Ca* + Mg").

Haxwmure kHonky «OTM».

Haxas knonky «KJIby», mpocMoTpuTe KaJIMOPOBKY.

3anummuTe JaHHbIC TPATyUPOBKH.

[TopximrounTe K MpuOOPY M3MEPUTENBHBIN HOHOCEIEKTUB-HBINH AJIEKTPOJ COOTBETCTBYIOIINN
mmepsiemomy nony (Na*, K, CI', Ca™ + Mg"), snektpo cpaBHEHHs 1 TEPMOPE3UCTOP.

DJEeKTPO CpaBHEHHUS TODKEH OBITh 3aIUT HACHIMEHHBIM pacTBopoM coiu KCl. Iy storo
IPUTOTOBBTE PACTBOP XJIOPHUCTOro Kajus, B3 100 M1 BoJbl U pa30aBUB B HEW NPUOIU3UTENBHO
70 T conu. BelTamure mpoOKy U3 CPAaBHUTEIHHOTO 3JEKTPOA U C MOMOIIBIO MITIPUIIA 3aIOTHUTE
€ro /10 OTBEpPCTHSI.

3ananmue 2.

N3smeputs kounentpauuio nonoB K, Na” u CI” B BogubIx pactBopax (0€3 TEpPMOKOMIIEHCA-
1IUH).

BbinosiHeHHe onbITa.

IMoarorosere 3 pactBopa NaCl (KCI), umerormux pasnudnbie KoHIeHTpaiuu (ot 15 1o 50
/11 1751 K&KA0r0). B pacTBOp OmycTHTE DIIEKTPOABI U TEPMOPE3UCTOP, MPEIBAPUTEIHHO CHSB C
HUX KOJIAuKH.

Hsmepbte comepxanre nonos Na*, K™ uian Cl B pactBope B MI/n cienyromem oopazom (II.
5.2.5.1.4): Haxmute kHOTIKY «I3M», a 3aTeM «MI/» - Ha JKpaHe TOSIBUTCS 3HAYCHHE KOHIICH-
Tpaluu B MI/J.

IToBTOpUTE M3MEpPEHME IS BCEX PACTBOPOB T10 /IBA pasa.

[MocTpoiiTeoOpaTHytocTaTnUecKytoxapakrepuctuky pX= f (E).

3Hasi KOHIIEHTPAIIMIO COJI B PACTBOPE U aTOMHYIO MacCy BEIIECTB,pacCuMTaiiTe, 4ueMy paBHa
xonnentpanus nonos Na*, K" u Cl" B pactsopax no ypasaenwuio (5.6).

CpaBHuTe pacu€THble 3HAYCHUS] KOHIIEHTPAIMU U 3HAYCHUS, TTOyYeHHBIE C MOMOIIBIO TPHU-
6opa. Onpenenute aOCOMIOTHYIO A U OTHOCUTENIbHYIO OLIHOKY O U3MEPEHUSI.

3aganue 3.

Cpasuuth KoHnenTpanuio nodos K, Na™ u Cl” B Bozie 13 pa3sHBIX HCTOUHHMKOB.

BroinoJsiHeHue onbITA.

Cpasuute xounenrtpauuio noHos K¥, Na* u CI” B pasnuuHbIX BOJHBIX PacTBOpaxX WMJIH BOJE
(M3 ecTecTBEHHOTO BOJI0EMA, BOJIOIIPOBOIHOM, 1Mocie (GUIbTpa U T.I1.).

N3mepenne Bogopoanoro nokaszarens (pH) murbeBoit Boasr (6 — 9 pH, ITIJIHD 14.1:2:3.4-

O 00 1 N DN K W —
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12197), eé obmieit sxéctroctu (He 6omee 7,0 mr-akB./1m, TOCT 4151-72), xnopuznos (CI") (ue 60-
nee 500 mr/n, TOCT 4389-72), xiopa ocTato4Horo: cBs3anHoro (He 6onee 0,8 — 1,2 mr/m)unu
cBobonHoro (He 6onee 0,3 — 0,5 mr/n, TOCT 18190-72), narpus (e 6oxee 200 mr/n, ITHAD
14.1:2:4.140-98) snsiercst 00s13aTeNIbHBIM TPeOOBAHUEM MIPH KOHTPOJIE MUTHEBOM BOJBI B COOT-
BerctBuu CanlluH 2.1.4.1074-01.

3ananmue 4.

W3meputh TEMIiepaTypy MCCIIEyeMOro pacTBOpa.

BoinoJsiHeHHE ONBITA.

Bri6epuTte pexxum paboThl « TepmMoMeTp» U U3MepbTe TeMIlepaTypy pactopa (1. 5.2.8).

Odopmure IpoTOKOJI IPOBEIEHHS Ja00PaTOPHOI pabOTHI.

OTtuét no nmabopaTopHOil paboTe JOKEH BKIIOYATh B ceOs KpaTkoe onucanue padbotsl pH-
MeTpa-HOHOMEpPA, €ro CXeMy, IpaJynpOBKY HOHOMETPHUECKOrO KaHajla, pe3yJIbTaTbl H3MEPEHUs
KOHIIEHTPAIIMK HOHOB B BOJHBIX PAaCTBOPAaX, Pe3yJbTaThl CPABHEHHS KOHIICHTpaIu uoHoB K™,
Na" u CI" u coorBerctBrue IOCTy copepskaHus 5TUX MOHOB B [IMTHEBOM BOJE U3 Pa3HBIX MCTOY-
HUKOB.

JlaGopaTtopHas pabora Ne 17
OnpeneneHne KOHIEHTPALMM BOAHBIX PACTBOPOB MUKPONPOLECCOPHBIM (POTOKOJIOPUMET-
pom K®K-3

Heabio padoThl ABISETCS U3yUEHUE YCTPOICTBA, MIPUOOPETEHNE HABBIKOB pabOTHhI, ONpee-
JIEHHE METPOJIOIM-4eCKUX XapaKTepUCTUK MHUKpompolueccopHoro ¢orokonaopu-merpa KOK-3, a
TaK)K€ U3MEPEHHNE ONTHUUECKOH MIIOTHOCTH U KOHLUEHTPALlUU PA3JINYHBIX PaCTBOPOB.

IIpubGopsl u 060pya0BaHUeE AJIs1 NPOBeAeHUs PA0OThI:

1. ®otometp porosnexrpuueckuit KOK — 3.

2. Habop xroBer.

3. PacTBOpBI ¢ M3BECTHOM KOHIICHTPAIIACH.

MepsbI1 6e301aCHOCTH.

[Ipu mpoBeneHuu nabopaToOpHON pabOTHI HEOOXOAHWMO BBINOJIHATH BCE MpaBUiIa TEXHUKU
0€30I1acCHOCTH ITpU paboTe Ha AIIEKTPOYCTAaHOBKAX.

3ananme 1.

BeiOpath AMHY BOJIHBI.

BbinoJsiHeHHe onbITA.

ITpuroToBbTE HECKOJIBKO PACTBOPOB Pa3iIM4YHOM KOHUEHTpauuu. Hampumep, Uit mpUroTros-
neHust pactBopoB 75, 50 u 25 % pazneiite B 4 npoOUpPKU OJIMHAKOBOE KOJUYECTBO KpacHUTels,
Hanpumep, 6 mil. Jloneite B nepByIO 2 MJI BOJBI, a B OCTAJIBHBIE -6 U 18 MJI COOTBETCTBEHHO.

BriGepuTe ouH U3 pacTBOPOB U TPUXKABI U3MEPHTE €0 ONTUUYECKYIO IUIOTHOCTh Ha JIJIMHAX
BOJIH OT 310 10 960 uM (1. 1. 6.2.1.2 — 6.2. 6.2.1.4). Pe3ynbrat u3mepenuii 3anecure B Tad. 6.1.
Tabmuma 6.1 3aBHCHMOCTE OIITHYECKON INIOTHOCTH OT JIMHEI BOJTHEI

A, 310 360 410 460 510 560 610 660 710 760 810 860 910 960 um D
[TocTpoiiTe cieKTpaibHYIO KPUBYIO ONTHUECKOH MJIOTHOCTH MCCIEAYEMOTO PACTBOPA, OTKJIAIbI-
Bas MO TOPU30HTAJIBHOM OCH JUIMHY BOJIH B HAHOMETpPAX, a MO BEPTHUKAIbHOW — ONTHYECKYIO
IUIOTHOCTH, T.¢. D = f(A).

Bribepute ontumanbHyIo AMUHY BOJHBI (11. 6.2.2.1).

3aganue 2.

Br16pathb 1yIMHY KIOBETHI.
BobinoJsiHeHHe OnbITA.
Bribepute ouH U3 pacTBOPOB U TPHKIIBI U3MEPHTE €0 ONTUYECKYIOIUIOTHOCTHBTPEX KIOBETAX
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nmuHOoM 10, 20 u 30 mM. Pe3ynbTaTsl n3MepeHnii 3aHecuTe B Ta0II. 6.2.
[TocTpoiiTe 3aBUCUMOCTh ONTHYECKON TUNIOTHOCTH OT JUTHHBI KIoBeThI, T.¢. D = f(1).
Bri6epuTe onTUManbHyIO JUIMHY KIOBETHI (1. 6.2.2.2).

Tabnuua 6.2 Be16op AMHBI KIOBETHI A

JlmrHa KIOBETHI 10 20 30

I, MM

Onrtuueckasa
I0THOCTED

3aganue 3.
N3MepuTh ONTUYECKYIO IIJIOTHOCTH PaCTBOPOB
BeinoJsiHeHue onbITA.
M3MepbTe ONTHYECKYIO IUIOTHOCTh BCEX INPUTOTOBJICHHBIX pacTBopoB (m. m. 6.2.1.1 —
6.2.1.4).
PesynbraTel m3smMepenwuii 3aHecure B Ta0I. 6.3.
Tabnuua 6.3 3aBUCUMOCTh ONTHYECKOW INIOTHOCTH OT KOHLIEHTPALIH

KoHuentpanus 0 25 50 75 100
pactBopaC, %

OnrTuueckas
IIOTHOCTE D

[Moctpoiite rpaxyupoBounsblii rpaduk D = f( C).
3aganue 4.
W3MepuTh KOHLIEHTPAIIMIO IPUTOTOBJICHHBIX PACTBOPOB.
BbinoJiHeHHE ONbITA
Hatimure xoaddunuent dakropuzanuu F u BBeauTe ero B mamsATh MHUKpompoieccopa(lr.
2.4).
[TpoBenuTe M3MepeHUe KOHIIEHTPAIIMU IPUTOTOBICHHBIX PACTBOPOB, PE3yIbTAaThl 3aHECUTE B
Ta011.6.4.
Tabnuna 6.40npeaeneHue NOrperHOCTH U3MEPEHUS KOHIIEHTPAIlUU

Hcxonnoe 3nauenne | M3mepenHoe 3Hauenue | [lorpemHocTs
koHueHTpauunC, % koHueHTpauunC, % A, %

[lo nanHpiM Tabn. 6.4 BbIUMCINTE aOCONIOTHYIONOIPEHIHOCTh M3MEPEHMsI KOHLEHTPALUU
pacTBopa.

3ananme S.

OnpenenuTs AOBEPUTENBHBIM HUHTEPBA U JOBEPUTEIbHYIO BEPOATHOCTh PE3yJIbTaTOB H3Me-
pEHUN.

Buinonenue oneira.
[ToryunTe MaccuB u3MepeHuil (BBIOOPKY) OJHON KOHUEHTPALMU 10 3aJaHUI0 TPETo1aBaTess).

Od¢opmiienue oTuéra

Otuér o nabopatopHoi paboTe JOKEH BKIIOYATh B ce0sl KpaTKoe omucaHue padoTsl ¢o-
TOMETpA, €ro ONTHYECKYIO CXEMY, Pe3yJIbTaThl ONpe/eNeHUs JITUHBI BOJHBI U JJIUHBI KIOBETHI,
pe3yNbTaThl OINpeNeeHHs] ONTUYECKOW MIIOTHOCTH PAacTBOPOB, I'PaIyHpPOBOYHBIM Tpaduk, pe-
3yJbTaThl U3MEPEHUS KOHIIEHTPAIMK BOJIHBIX PACTBOPOB.

JlaGopaTtopHas pa6ora Ne 18
Onpenenenne KOHIEHTPALMM BelleCTB
pedpaxkTomerpom UPD 454 b2 M

[enbto 1abopaTopHOil pabOTHI ABISETCS U3YUEHHE YCTPOUCTBA, MPHUOOPETEHNE HABBIKOB pa-
0O0THI, OIIpeIeNIeHNe METPOJIOTMYECKUX XapaKTepucTuk pedpakromerpa UPD-454 B2M, a Taxxke
u3MepeHue ko3 uIMeHTa NPeOMICHHS U KOHLIEHTPAI[MY PACTBOPOB Pa3HbIX BELIECTB.

7.5. Ilpudopsbl 1 060pyA0BaHNE 1Js IPOBeIeHUs] padoThI

1. Pedpaxromerp UPD-454 B2M.
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2. HabGop cTexIstHHOM MOCy Abl.

3. Ddup M STUIIOBBINA CITUPT.

4. MepHble UUIUH]IPHI.

5. JuctrmiuinpoBaHHas BOJaA.

6. Caxap.

7. Tepmometp creknsiHHbIHN, quana3od u3mepenus 0 — 100 °C, nena nenenns 0,1 °C.
6. MepbI Ipe10CTOPOKHOCTH

[Tpu sxcrutyaranuu pegpakroMerpa He0OX0IUMO COOMI0IaTh CIEAYIOIINE MEPBl IPEIOCTO-
POXKHOCTH.

IIpn n3MepeHUM IOKa3aTesst NPEJIOMIICHUS TBEPABIX TEJI WIM KUAKOCTEM ITOBEPXHOCTHU
npu3M U 00pasnoB (TBEpAbIE Tena) HEOOXOAMMO TIIATENBHO OYUCTUTH OT MbUIM U I'Ps3H, MPO-
MBITh 3()UPOM WM CIIHUPTOM U MPOTEPETh YUCTON MATKOU canderkoid. OcTaBiInecs Ha MOBEPX-
HOCTHU MEJIKUE NBUIMHKU CMaXHYTh MATKOW KHCTOYKOM.

[Tocne nu3mMepeHuil He clieyeT OCTaBIATh 00pa3el] Ha MpU3Me, TaK KaK OT MPOJOJIKUTEIbHO-
ro JeMcTBUS HMMEPCUOHHOM JKUAKOCTH IIOBEPXHOCTh IPU3MbI IOPTUTCS. Ilepen TeMm, Kak CHATh
o0pa3zerl, Ha MOBEPXHOCTh M3MEPUTEIHLHON MPU3MbI HAaHECHTE Karumo d3(upa, 9To0bl HAPYIIUTH
KOHTAKT MEXy 00pa3loM U IPU3MOH.

3aganue 1.

OnpenenuTs KOHIEHTPALUIO CIUPTOBOTO PacTBOPA.

BbinoJsiHeHHe onbITA.

PykoBoacTBysice myHkToMm 7.3.3.2, ycraHOBHTE NMpuOOp M HacTporTe okymsap (m. 7.3.3.1).
[IpuroroBbTe MATH STAJOHHBIX CIOUPTOBBIX PACTBOPOB C KoHueHTpauueu 0, 25, 50, 75, 100 %
(cm. 1. 6). Hanecute 2 - 3 xammm Ha npusmy (1. 7.3.3.3.2) u u3MepbTe MOKa3aTeNb MMpeaoMiIe-
Hus (1. 7.3.3.4). Iocne xkaxaoro uaMepeHus ouninante npusmy (m. 7.3.3.8).

3aTeM NpUroTOBBTE PACTBOP CIIUPTA B BOJE HEM3BECTHOM KOHLIEHTPALMM U U3MEPhTE MOKa-
3aTesb MPEIOMIIEHHs] MOJydYeHHOro pactBopa. Ilo oxkoHUaHUMM H3MEpEeHUN OYHCTUTE NPUIMY
npubopa(m. 7.3.3.8).

[Toctpoiite rpaguk 3aBUCUMOCTU KOHIIEHTPALMK pacTBOpa OT KO3 UIIMEeHTa MPEeIOMIICHUS
pacTBopa. 3areM 1o rpaduky ompeaeanTe KOHIEHTPALUI0 pacTBOPAa HEW3BECTHON KOHIIEHTpa-
i, OnpenenuTe abCOMIOTHYI0O A M OTHOCHTEIIBHYIO O MOTPEITHOCTH H3MEPCHHUSL.

3aganue 2.

OnpenenuTh KOHLEHTPALIMIO caxapo3bl B BOJHOMPACT-BOPE.

BeinosHenue onbiTa 2.

PykoBoactBysice mynkToM 7.3.3.2, ycranoBuTe npubop u Hactpoite okynsp (m. 3.1). Ilpu-
TOTOBBTE IISITh 3TAJIOHHBIXPACTBOPOB caxapo3bl B BoJe ¢ KoHueHTpauuen 0, 25, 50, 75, 100 %.
Hanecure 2 - 3 xammu Ha npusmy (m. 7.3.3.3.2) U u3MepbTe MOKa3zareilb mperomieHus (1.
7.3.3.4). Ilocne kaxmoro u3MepeHus ouunaite npusMy (m. 7.3.3.8). 3aTeM NpUroToBHTE pac-
TBOp HEM3BECTHOW KOHIIEHTpauuu. [IpoBennute n3mepeHus: coaepkaHus caxaposbl B pacTBOpE.
[To okOHYaHUU U3MEPEHHI OUHCTUTE MpU3My Tpudopa(tm. 7.3.3.8).

[Toctpoiite rpaduk 3aBUCMMOCTH KOHIIEHTPAIMM pacTBOpa OT KOHIEHTpPALMU caxaposbl B
pactBope. 3areM 1o rpaduky ompeaeauTe KOHIEHTPALUI0 pacTBOPa HEW3BECTHOW KOHIIEHTpa-
i, OnpeernuTe abCOMIOTHYIO A U OTHOCHTENBHYIO O TOTPEITHOCTH H3MEPEHHSI.

OdopmuTte TpoTOKOJI poBeIeHHs Ta00paTOPHOI paboTHI.

Otuér no ynabopaTopHON paboTe JOKEH BKIIOYATh B ce0sl KpaTKOe OMUCaHUE paboThI pe-
(bpakTomMeTpa, ero ONTHYECKYIO CXEMY, IpayUpOBOYHBIN rpaduK, pe3ynbTaThl U3MEPEHUs KOH-
HEHTPaLUU Pa3InYHBIX PACTBOPOB.

JlaGopaTtopuasi padora Ne 19
OmnpeneneHue CyMMapHOro 3arpsi3HeHUsl BO/AbI YaCTOTHBIM KOHAYKTOMeTpoM JIK-01
Heabio paéoThl ABISIETCS N3YYCHUE YCTPOMCTBA, MPUOOPETEHNE HABBIKOB paOOTHI U OTIPE-
JIEJICHUE METPOJIO-TUYECKUX XapPAKTEPUCTUK aBTOMATUYECKOTO YaCTOTHOTO KOH-IyKToMeTpa JIK
— 01, a raxxke onpenenenue Y III pa3nuuHbiX BO/I.
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IIpubopsbl U 000pyA0BaHMeE /151 IPOBEIEHUS PA0OTHI

ABTOMAaTHYECKUI YaCTOTHBIN KOHAYKTOMETP.

Marasun conporunenuii P-4830.

Hab6op pacteopoB KCI cpaznuunoii YOII.

TepmomerpcrexisiHabIN, uanazonn3meperuss0— 100 °C, nena nenenus 0,1 °C.
IMopsiok BbINOJIHEHHS PA0OTHI

Cxema 3KCepUMEHTAIbHON YCTAaHOBKY MPUBEICHA Ha puc. 8. 4.

AN s

[
»

Puc. 8.4. biiok-cxema 3KCIEpUMEHTAIBHON YCTAaHOBKH:
1 — maraszun conporuBneanii P-4830;2 — koHyKTOMETD
Mepbl 0e30macHOCTH
[Tpu BBIIONTHEHNH 1a00PATOPHOM PabOTHI HEOOXOAUMO COOTIOIATH MMPAaBUIIA TEXHUKH Oe301mac-
HOCTH NP paboTe Ha JIEKTPOYCTAHOBKAX.

3aganue 1.

OnpenenuTh 3aBUCUMOCTh MIOKa3aHUI KOHAYKTOMETPA OT COMPOTHBIICHUS aTYUKA.
BbinosiHeHHE ONBITA.

BMecTo naTunka moakIr0uMTe KO BXOAY KOHIYKTOMETpa Mara3uH conpotusieHus P-4830 u
BKJIIOUUTE KOHIYKTOMETp. MI3MeHss colpoTUBIEHUS Ha Mara3uHe conportusieHus P-4830 uepes
10 Owm B smanazone 0+100 Owm, uepe3 20 Owm B puanaszone 100 +200 Owm, uepe3 50 Owm B jaua-
nazone 200+500 Om, uepes 100 Om B quanaszone 500 +1500 Om, yepes 500 Om B auanazoHe
1500 <5000 Om u uepes 1000 Om B auanazone 5000+10000 Om, cHuMuUTE TOKA3aHUS KOH-
TYKTOMETpA.

PesynbTarel nu3mepenuii 3anecute B Ta0. 8.1

Ta6auna 8.1 Pe3yabTathl H3MepeHuUit

ConpoTuBieHne
R, Om

IMokazaunsa YOII
e,CMm/M

3aganue 2.

[TocTpouTh 3aBUCUMOCTD IOKa3aHUI KOHIYKTOMETPA OT BEJIMUMHBI CONPOTUBIICHUS STUYEUKU
e = f(R).

Boinosinenue onbiTa.

[TocTpoiiTe 3aBUCUMOCTBIIOKa3aHUI KOHIyKTOMETpa OT BEJIMYMHBI COIPOTUBIIEHUS €0 AaT-
4HKa, T.e. 3aBUCUMOCTh & = f(R).

Crarnyeckas XapakTepHUCTHKA KOHIYKTOMETpPa JOJKHA OTBEYATh CIEAYIOIIMM YCIOBUSAM
(eMm. T11. 2):
- I0JKHA OBITH 00€eCIeYeHa OJHO3HAYHAs 3aBUCUMOCTh @oT R ;
- OKa3aHHs KOHAYKTOMETpa J0JKHBI HAXOAUTCA B Auana-30He ot 0 10 100-102 Cwm/m;
- 3aBUCUMOCTh @0T R 10iKHa nMeTh runepOosnueckuii xapakrep (cM. Beipakerue 8.1) .

PyKoBOZCTBYSICh 3TUMHU YCIOBUSIMH, BBIOEPUTE YYACTOK, COOTBETCTBYIOIIMM CTATHYECKON
xapakrtepuctuke. Mccne-nyiite, ecim 3To HE0OX0MMO, 3Ty CTATUYECKYIO XapaKTepUC-TUKY 00-
nee moIpoOHo.

[TocTpoliTe CTaTHYECKYIO XapaKTepPUCTUKY KOHIyKkTo-MeTpace= f(R).

3ananmue 3.

BrluncanuTe NOCTOSIHHYIO AUeiKy A.

BeinosiHeHue onmbiTa.

Brruncnaure 3HaueHne NOCTOSHHON TUEHKUA LA TPEX ToUeK, cooTBeTcTBYOmMX 20, 50 u 80
% nuamnazona uamepenuii no popmyie (8.1).
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[TocTosiHHYIO JaTYMKa pacCUUTANTE MO TPEM U3MEPEHUSIM TyTEM ONpEeACIICHUs €€ CPETHETO
3HAa4YCHUA

Ao W. (8.5)

3aganue 4.

[ToCTpOUTH CTATUYECKYIO XapaKTEPUCTUKY KOHIYKTOMET-pace = f(cesy).

BebinoJsiHeHue onbITA.

[Tosb3ysich BBIYMCIEHHBIM 3HAUEHUEM [TOCTOSSHHOMSIUEHKNA, IEPEBEIUTE COOTBETCTBYIOILIUE
3HaYeHus conporuBieHus qatunka R B YOII @y v IOCTPOITE CTATHYECKYIO XapaKTEPUCTUKY
= f(ee).

3aganue 5.

OnpenenuTbs METPOJIOTHUECKUE XapaKTEPUCTHKN KOHayK-TomeTpa JIK-01.

BebinoJsiHeHHe onbITA.

Bocnonb3oBaBuinck pe3yabTaTaMy S3KCIIEPUMEHTOB, ONPEAETIUTE:

- IMana3oH BXOJHBIX BEJIMYNH;

- TMana30H BbIXOJHBIX BEJIMYMH;

- YyBCTBUTEJIBHOCTh KOHJYKTOMETPA,

- MaKCUMaJIbHY0 a0COJIIOTHAS [TOTPEIIHOCTb;

- MAKCUMAJIbHYI0 OTHOCHUTEJIbHYIO ITOIPEIIHOCTD;
- MAaKCUMaJIbHYIO PUBEIEHHYIO TOIPEIIHOCTb;

- KJITacC TOYHOCTH Ipudopa.

3ananmue 6.

[Toy4uTh MAaCCHB IAHHBIX BBIXOJHOTO CUTHAJA @@ B OJIHOM TOYKE Juana3oHna namepenuii R .

Boinosinenue onbira.

[TpoBenuTe 25 U3MepeHuit BBIXOIHOTO CUTHANA e KOHTYKTOMETpa B OHON TOUYKE AMANa30Ha
usMepennit R (1o 3amanuro npenogasaresis), pUOIMKasICh K HEW CO CTOPOHBI OONBIINX U
MEHBIIKMX 3HAUEHHUH conpoTusieHnii R .

Paccuuraiite oieHkn MatemMaTudeckoro oxxunanus, nucrepcuu u CKO, 3anumumTe noiayyeH-
HbIE JaHHBIE B Ta01. 8.2.

Ta6auna 8.2 Pacuér oneHok MaTeMaTHyeckoro oxuaanus Y , aucnepeun D u CKO O

N @, ? ,CM/ D! o) 1CM/

Cm/M M Cm?/m? M

3aganue 7.

Onpenenuts YOIl nuThEBOM U MPOMBIIITIEHHON BOJIbI U3 Pa3HBIX HCTOYHUKOB.

Boinosinenue onbiTa.

[TogkirounTe K KOHIAYKTOMETPY AaTYUK U u3MepbTe Y D11 BoAbI U3 pa3HbIX HCTOYHUKOB.

B cootBercTBUU ¢ hopmynamu (8.2) u (8.3) crenaiite BEIBOJ O CaMOil YUCTON U 3arpsA3HEH-
HOHU BOJIE.

OTtuéT 0 mabopaTopHO paboTe TOHKEH COAEePKATH!
- KpaTKoe OIKCaHue MpUHIUNA IeHCTBUS TpUOOopa U ero yCTpOHCTBO;
- cxeMy J1a00paTOpHOI YCTaHOBKH (CXeMy MU3MEpEeHHs);
- pe3yJIbTaThl U3MEPEHUN U UX 00Pa0OTKHI
- TpadUKM Ha MUJUTUMETPOBOM Oymare cratndeckoit xa-pakrepuctukunY = f(X) ¢ e€ nuneitHOi
VM KBaJPaTHUHOMN armpokcuManueii, 3apucumoct Y = f(N)u O = f (N), a Taxxke pacnpenene-
HHE OTHOCUTEJILHOU MOTPEIIHOCTH 0 quana3ony usmeperus O = f (X);
- pe3ynbTaTel n3mMepenus YOIl Bosbl U3 pa3HBIX HCTOYHUKOB.

6 IMJAKTUYECKHUE MATEPUAJIBI VIS KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHUAJIA

1.1 OueHouHble cpeAcTBA, NOKA3aTe Il U KPUTEPUH OLIEHHBAHUSI KOMIIeTeH il



35

Hupexc | OneHouHoe IToka3aTenn Kpurepun ouennBanus
KOMIIe- CpeacTBO OLlEeHUBAHMS chopMHUPOBAHHOCTH KOMIIETEHIM I
TeHINH

[1K-2 Oruer 1o na- | Huzkuii — Hey10BJIe- | CTAaBUTCS, €CJIM JOMYIIEHBI CYIIECTBEHHBIC

OOpaTopHOW | TBOPUTEIBHO omuOKH (B X0J/I€ SKCIIEPUMEHTA, B 00BsIC-
pabore HEHHUH, B 0OPMIICHUHU PabOTHI, 110 TEXHUKE
0e30macHOCTH, B pabOTe C BEIIECTBAMH H
npudopamu), KOTOpbIie HE UCIIPABIISIOTCS
JIKe M0 YKa3aHHUIO MPernoaBaTels.
[ToporoBelii — yn0- | CTaBUTCS, €CJIU AOMYIIEHBI OJIHA-BE CYIIle-
BJICTBOPUTEIILHO CTBEHHBIC OIIMOKU (B XO0JI¢ IKCIIEPUMEHTA,
B 00BsACHEHUHU, B 0OPMIICHUU pabOTHI, IO
TEeXHUKE 0e30MacHOCTH, B pabdoTe ¢ Belle-
CTBaMU M TNpuUOOpaMu), KOTOpPbIE HUCIPAB-
JISIFOTCSL C TIOMOIIBIO ITPETIOAaBaTedIsl.
ba3oBblil — xopomio | a) paboTa BbIIOTHEHA MPaBUIILHO, 0€3 Cyliie-
CTBEHHBIX OIIMOOK, C/IENIAaHbI BEIBOJIBL;
0) OMyCTUMBI: HEMOJHOTA MPOBEACHUS WU
oopmIileHHsT SKCTIEpUMEHTa, OJHA-IBE He-
CYIIECTBEHHbIC OIIMOKM B TPOBEICHUU WU
o(hopmIleHNH SKCIIEPUMEHTA, B MPaBUIIAX pa-
OOTHI ¢ BENIECTBAMH M ITpHOOpaMu
Bbicokuil — oTau4HO | a) paboTa BBIIIOJHEHA OJIHO, IPAaBUIIbHO, 0€3
CYIIECTBEHHBIX OLIHOOK, C/I€TaHbl BEIBODI;
0) PKCHEPUMEHT OCYIIECTBJICH MO IUIaHy C
Y4eTOM TEXHUKH O€30MacHOCTH U MpPaBHII
paloTBhI ¢ BeleCTBAMU U IPUOOpaMu;
B) HUMEIOTCA OpraHU3alMOHHBIE HABBIKU
(TToIepKMBAETCS YMCTOTa pabovyero Mecra u
HOPSJIOK Ha CTOJIE, 3KOHOMHO HCIIOJIb3YIOTCS
PEaKTUBBI).

Tecr Huskuit — 10 60 Gas- | 32 BepHO BBINOJIHEHHOE 3a/laHUE TeCTUpYe-
JI0B (HEY/IOBJIETBOPH- | MBI TIOy4aeT MaKCHUMaJbHOE KOJIUYECTBO
TEJIBHO) 0aJuI0B, MPEeTyCMOTPEHHOE AJIS ATOTO 3a7a-
[Toporoserit — 61-75 | HUS, 32 HEBEPHO BBIIOJIHEHHOE — HOJIb Oall-
OasoB noB. Ilocne MpoxoXkaeHUs: TecTa CyMMHpY-
(YIOBIIETBOPUTENB- | FOTCSI PE3yJbTAaThl BBHINOJHEHUS BCEX 3aja-
HO) HH.
bazoBrrii — 76-84 [ToncunTteiBaeTCs MPOUEHT NPABUIBHO BbI-
0auI0B (XOpOIIIo) MOJTHEHHBIX 3aJ[aHUi TecTa, OCIE YEro 3TOT
Bricokuii — 85-100 MPOLECHT MEPECBOAUTCSI B OLICHKY, PYKOBOI-
0amioB CTBYSCh YKa3aHHBIMH KPUTEPUSMHU OLIEHH-
(0TIIMYHO) BaHUs.

Pedepar Huzkuii — HeymoBie- | TeMa pedepara He pacKpbiTa, OOHAPYKHBaA-
TBOPUTEIHHO €Tcs CyLIeCTBEHHOE HelIOHMMaHue npooJie-
MBI.
[ToporoBbrii — UMEIOTCSI CYIIECTBEHHBIE OTCTYIUICHUS OT
YAOBJIETBOPUTENIbHO | TpeOoBaHuU K pedepupoBanuto. B yactHo-

CTH: TeMa OCBEIIleHA JIUIITb YaCTUIHO; JI0-
MyIIeHb! (paKTUYeCKnue OMMOKHU B coIepxKa-
HUM pedepaTa Wi IPU OTBETE HA JOTOIHU-
TEJIbHBIC BOTIPOCKI; BO BPEMs 3aIIUTHI OT-
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CYTCTBYET BBIBOJL.

ba3oBblii — x0po1110

OCHOBHBIE TpeOOBaHUS K pedepaTy H ero
3alIUTC BBIIOJHCHBI, HO IIPHU 3TOM AOITyUIC-
HBI HelOYETHl. B wacTHOCTH, UMEIOTCS He-
TOYHOCTH B HM3JIOKCHUU MaTepualia; OTCyT-
CTBYET JIOTHYECKasl IOCIIEeI0BATEIbHOCTh B
CYXJIEHUSX; HE BblIepKaH 00bEM pedepara;
MMEIOTCS yIylieHHs B 0)OPMIICHHH; Ha J0-
MOJHUTCJIBHBIC BOIPOCHI IIPU 3allIUTC JaHbI
HETIOJIHBIC OTBETHI.

Bricokuii — OTIIMYHO

BBITIOJTHEHBI BCE TPEOOBAHMS K HAIMMCAHUIO
u 3amure pedepara: 0603HaUeHA MpodIeMa
u o0oCHOBaHa €€ aKTyalbHOCTb, CJEJIaH
KpaTKHii aHaIW3 Pa3IMYHBIX TOYEK 3PCHUS
Ha paccMaTpuBaeMylo MpoOIeMy U JIOTHYHO
U3JI0)KCHa COOCTBEHHAs MO3UIMs, chopmy-
JMPOBAHBI BBIBOJBI, TEMa PACKPHITA TOJTHO-
CTBIO, BBIJICPXKAaH O0BEM, COONIOJIEHBI Tpe-
0oBaHUs K BHEIIHEMY O(OPMIICHUIO, JTaHBI
NPaBUIbHBIC OTBETHI HA JIOMOJIHUTEIILHBIC
BOTIPOCHL.

KonTponbhas
pabora

Hu3skuii — HeynoBne-
TBOPUTEIBHO

JIOITCTHII YUCIIO OUIMOOK M HEJI0YETOB Ipe-
BOCXOJISIIIEE HOPMY, NPU KOTOPOH MOXKET
OBbITh BBICTABJICHA OLIEHKA «3»

IToporossrii —
YAOBJIETBOPUTEIBHO

€CITU CTYJICHT MPABIJIFHO BBIITOJIHUI HE Me-
Hee MOJIOBUHBI pa0OThI WM JIOMYCTHIL: HE
OoJiee ABYX IpyOBIX OMUOOK; UK HE OoJee
OJTHOU TpyOO# M 01HOM HerpyOOit OIIMOKHU U
OJTHOTO HeJloueTa; Win He 0oJiee IBYX-Tpex
HerpyObIX OIIMOOK; HJIM OAHOM HerpyOoii
OIIMOKH U TPEX HEOYETOB; WIIN IPU OTCYT-
CTBHMHM OIIMOOK, HO MPH HATUYUH YEThIpeX-
TISITH HEJOYETOB.

ba3oBslii — xopo1o

CTYJEHT BBIMIOJIHUI pabOTy MOTHOCTBIO, HO
JOTTYCTUJI B HE: He OoJiee 0JTHOM Herpyooi
OLIMOKY M OJJTHOTO HEJ0YeTa UK He Oolee
JABYX HEAOUCTOB

Bricokuii — oTIMYHO

paboTa BhINOIHEHA 6€3 OLTNO0K, YKa3aHbI
BCE pacueTHBIC (POPMYIIBI, STUHUIIBI U3ME-
peHus, 6e3 omuOOK BHIMOJIHEHBI MaTEMaTH-
YECKUE PACUYCThI

KonnokBuym

Huskuii —
HEYJOBJIETBOPH-
TEIbHO

- He3HaHUe MPOrpPaMMHOT0 MaTepuana;
- IIpHU OTBETC BO3HUKAIOT OHII/I6KI/I,

- 3aTPyAHEHUS NPH BHITOJIHEHUH MpaKTHYe-
CKHX pabor.

IToporossrii —
YAOBJIETBOPUTEIBHO

- YCBOGHHE OCHOBHOT'O MaTepuala;

- IPY OTBETE JIOMYCKAIOTCSI HETOYHOCTH;

- IPU OTBETE HEJOCTATOYHO MTPABUIIbHBIC
(OpMYIHPOBKH;

- HapyIICHUE MOCIIEIOBATEIBHOCTH B U3JI0-
’KEHUH [TPOTPaAMMHOTO MaTepHaa;

- 3aTPyIHCHUS B BBINIOJIHCHUY MTPAKTHYC-




37

CKHUX 3aJIJaHUM.

ba30BbIil — XOpoI1IO | - 3HAHME NPOrPaMMHOI0 MaTepuana;

- TPaMOTHOE U3JIOXKEHHUE, 0€3 CYIIeCTBEeH-
HbIX HETOYHOCTEW B OTBETE HA BOIIPOC;

- IPaBUJIbHOE MIPUMEHEHHUE TEOPETUUECKUX
3HAHWI;

- BJIaJICHUE HEOOXOUMBIMU HAaBBIKAMHU TIPU
BBIIIOJIHEHUH U IPAKTHYECKUX 3aau.
BbICOKMiT — OTTUYHO | - TITy0OKO€ ¥ IPOYHOE YCBOEHUE MPO-
rPAMMHOIr0 MaTepUana;

- TIOJIHBIE , TTOCJIEA0BATEIbHBIE , T[PAMOTHBIE
Y JIOTUYECKHU U3JIaraéMbl€ OTBETHI IIPHU BU-
JIOU3MEHECHUH 3aJIaHHS;

- CBOOOJTHO CITPABJISIOIINECS C TTOCTaBJICH-
HBIMU 33Jja4aMu, 3HaHUSI MaTepuania;

- IPaBUJILHO 0OOCHOBAHHBIE IPUHSATHIE pe-
LICHUS;

- BJIQJICHUE PA3HOCTOPOHHUMH HABBIKAMU U
IIPUEMAMU BBITIOJIHEHUS IPAKTUYECKUX pa-
00T.

6.2 HpOMe)KyTO'lHaﬂ aTTeCTanusd CTYACHTOB IO JUCIHUIIJINHE

IIpoMexyTouHass aTTecTranus SIBISETCS MPOBEPKOM BCEX 3HAHUI, HABBIKOB U YMEHHUM
CTYJI€HTOB, IPUOOPETEHHBIX B MPOLECCE U3YUECHUS AUCUUILIUHBL. DOpMOI MPOMEKYTOUHON aT-
TECTaLUU 110 TUCLUIIIIMHE SBIISIETCS 3a4€T/7K3aMEH.

Jlis oueHuBaHUsl Pe3yJIbTaTOB OCBOEHUS JUCIHUIUIMHBI IPUMEHSIOTCS CIEAYIOLUe Kpu-
TEPUH OLICHUBaHUS.

Kpurtepuu oneHuBaHus YCTHOTO OTBETA HA 3a4eTe

Onenka «3a4TEHO0» BBICTABIISETCS CTYIEHTY, €CIIH:

1) BOMPOCHI PaCKPBITHI, H3JI0KECHBI JIOTUYHO, 0€3 CYIIECTBEHHBIX OIIHOOK;

2) MOKa3aHO YMEHHE HJLTIOCTPUPOBATh TEOPETUUCCKUE MTOT0KEHHST KOHKPETHBIMH TIPH-
MepaMu;

3) MpOIEeMOHCTPUPOBAHO YCBOCHHE paHee U3YUYECHHBIX BOIIPOCOB, CHOPMHUPOBAHHOCTh
KOMITETEHIIMM, YCTOMYUBOCTh UCIIOJIb3YEMBIX YMEHUN U HABBIKOB.

JlonmyckaroTcsi He3HAUUTEIbHbIE OIINOKH.

OneHka «He 324TEeHO0» BBICTABIISETCS, €CIH:

1) He pacKpBITO OCHOBHOE COJIepKaHKEe YUeOHOro MaTepuaa;

2) oOHapyKeHO HEe3HAHHE WM HeMIOHUMaHUe OOJIbIICH MM HanboJiee BaXKHON YacTH
y4eOHOro MaTepuana;

3) nmomymieHbl OMMOKU B OTPEICIICHUH TIOHSTHI, KOTOPBIE HE HCIPABJICHBI MTOCIIE He-
CKOJIBKMX HaBOJSILNX BOIIPOCOB;

4) He chOpMUPOBAHBI KOMITCTCHIIH, YMCHHUS 1 HABBIKH.

Bonpocsl k 3auery

1. TIIpeamer xumuum okpyxatouieil cpenpl. [lonsitue cpenpl. XUMHUECKHUE 3JIEMEHTHI,
aTOMBI, MOJIEKYJIbl — OCHOBA CTPOEHHUS OOBEKTOB OKpy»Karomed cpeabl. DopMbl HaXOXKICHUS
XUMHYECKHX 3JIEMEHTOB, X KpaTKasi XapaKTepUCTHKA.

2. OCHOBHBIE 3aKOHOMEPHOCTH PACIPOCTPAHEHUSI XUMHUYECKUX 3JIeMEHTOB. ['eoxumu-
YecKkHe Kiaccu(puKaIMi XUMHIECKUX dJIEMEHTOB. Xemocdepa.

3. buocdepa, ee cocraB u crpykrypa. JKuBoe BemecTtBo O6uocdepsl, ero (GpyHKIUU.
YPOBHH OpraHM3alMy KUBOTO BEIECTBA. BUOreHHBIE M BTOPOCTEIICHHBIE XUMHUYECKHUE JJICMEH-
ThI OuOC]ephI.

4. Twurbl B3aMMOJICHCTBHS JKUBBIX OPraHU3MOB. XEMOMEIUATOPHI.
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5. buoreoxumuyeckue MUKIbl XUMUYECKUX 3JIEMEHTOB. POJb )KMBOTO BEIECTBA B KPY-
TFOBOPOTE BEIIECTB U SHEPTHUHU.

6. Artmocdepa. CTpoeHue, cocTaB U MPOUCXOKIEHUE aTMOCchepbl. XUMUYECKHE peak-
UM B aTMocdepe.

7. 3arpsszHenue atMochepHOro Bo3ayxa. HayuHble OCHOBbI THTHEHUYECKOTO HOPMHUPO-
BaHUsI 3arpsi3HEHUS aTMOC(EPEI.

8. Anpozonu, ux kiaccuukanus U xapakrepuctuka. PoToxuMuueckuii cmor. Bo3zeii-
CTBHE a3p030JIEH HA KUBBIE OPraHU3MBI.

9. Kucnorusie goxau. JIBa moaxoaa B pacCMOTPEHUU MTPOOIEMbl KUCIOTHBIX JOXKICH.

10. O3ou B mpupoze. [Ipobiaema pa3pyuieHHst 030HOBOTO CIIOSI.

11. IIpo6nema «mapuukoBoro 3ddexray. Knorckuit mpoToKo.

12. 3ammra atMocdepbl OT XUMUYECKOTO 3arpsi3HEHMUSI.

13. Xumusa mutocdepsl. CtpoeHue u cocrtaB 3emiau. ['opublie mopoasl. CocTaB U CTpoe-
HUE 3€MHOU KOPBI.

14. ®usuko-XxMMHYECKHE MPOLIECCHl B JUTOC(hEpe — BHIBETPUBAHUE, PACTBOPEHUE, THI-
pou3. AHTPOTIOT€HHBIE U3MEHEHHUS JTUTOCHEPHI.

15. Bopa nurtocdepsl, ee BUaIbl B 0co0eHHOCTH. [IporcxokaeHre Bo1 3eMITH.

16. PagnoakTHBHOCTh KaK OMACHBIA ()aKTOp aHTPOMOTEHHOTO Xapakrepa. lIpupoaHbrii
doH.

17. TlouBsl, ux cTpoeHue u Kinaccudpukamus. [IpoGrema 3arps3HeHHs W pa3pyLICHHUS
nouB. PexkynbTUBanys Mous.

18. CoctaB noyB, (pU3MKO-XUMUYECKHE TIPOLIECCHI, TPOTEKAIOIINE B TIOYBAX.

19. CocraB u ocHOBHBIE CBOICTBa BOJbL. Boma mpecHast u conenas. Bona *kuBbIX opra-
HU3MOB. KpyroBopot Bosibl. 3Hau€HUE BOIbI [ )KU3HU Ha 3eMJle.

20. T'mapocdepa. MexaHn3M BOSHUKHOBEHHUS U IBOJIOLUKA MUPOBOTO OKeaHa.

21. 3arpszHerne MupoBoro okeana. Boja uucras u «rps3Has». IBTpodHKaIms Bo0e-
MoB. Hay4Hble OCHOBBI THTHEHMYECKOT'O HOPMUPOBAHUS 3arpsi3HEHUSI THIPOCHEPHI.

22. CTo4HBIE BOIBI U CIIOCOOBI UX OYHCTKH.

23. Mertamisl B MupoBoM okeane. VX Bo3jeiicTBUE HA )KHUBbIE OPTraHU3MBbI.

24. Hedtb, nectunuasl, [IAB B MupoBOM OKeaHe, MX BO3JICHCTBHAE HA )KUBBIC OpTraHU3-
MBI.

25. KauectBo cpensl. CtanmapTel KadecTBa. TOKCHYHOCTH. Kimaccupukamus xumude-
CKHX DJIEMEHTOB I10 CTENIEHU TOKCUYHOCTH. BBl TOKCMYECKOTO AEMCTBHSI BPEIHBIX BEILIECTB.

26. BemiecTBa-3arpsa3HUTENN, UX KpaTKas XapakrepucTtuka. Kiaccupukarys BemecTs 1mo
XapakTepy BO3JEHCTBUS Ha XUBble opraHu3Mbl. CyMMapHOE JIEHCTBUE BPENHBIX BEILIECTB Ha
JKUBbIE OpTraHU3MBI.

27. OcoOEHHOCTH paclpoCTpaHEHUs, TpaHC(HOpMAIMM M HAKOIUIEHHUS 3arpsA3HSIOLINX
BEIIIECTB B OKPY’KAOLIEH CpeIE.

28. MoOHUTOPHHT OKpy>katoulei cpenpl. Llens, 3a1a4um, cpecTBa HKOJIOTHIECKOr0 MOHU-
TOpPUHTA.

29. CrpyKkTypa cucteMbl MOHUTOpUHTa. [IpropuTeTHBIE HampaBIeHUs YKOJIOTHYECKOTO
MoHuTOpUHTa. CHCTEeMa MOHUTOPUHTA U COCTOSTHUE OKpPYXKaIoIIeH cpebl AMypCKOil 001acTH.

30. IIpo6oor6op. OT6op Mpobd BOABI, aTMOC(EPHOro BO3AYyXa, MOYBBI, PACTUTEIBHBIX
o6pastos. [loaroroBka mpod K aHATH3Y.

31. IIpobnema coxpanenus okpyxaromieii cpensl B Poccuu. Barmsaa B XXI Bek.

32. Ilytu pemenust Hanbosee 0OMIMX IKOIOTHIECKUX TpodieM. KoHmenus ycToiInBo-
ro paszsutus. Konnenuus Hoochepbl. DKOJIOrHUECKUE MPUOPUTETH cOBpeMeHHOro mupa (Bo-
POHKOB).

6.3 OueHo4HbIe cpecTBA /15l NPOBEPKH YPOBHA C(hOPMHPOBAHHOCTH KOMIIETEHIMIA
IK-2

TecTbl cofepkaT ciaeayoIue TUIIb 3aJaHUN
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Ne 3a1a- Bec 3aga- | Pe3yabrar oueHuBaHus (0a/J1bl, NOJTY4YeH-
Tun 3aganus st HHUSA Hbl€ 32 BBINOJIHEHUE 3a/1aHusl / XapaKTepu-
(0ann) CTHKA NMPABWIbHOCTH 0TBETA)
3aJ1aHus 3aKPBITOTO 1,23 1 Gamn 1 6 - monHOE TIpaBMWIIBHOE COOTBETCTBHE; 0 O -
THIIa ¢ BEIOOPOM 0/1- OCTaJIbHBIC CITy4Yan
HOT0 npaBuibHOIO (1
u3 4)
3a/1aHus 3aKPBITOTO 4,5,6,7 |2 0auia 2 0 — MOJIHOE MPABUIHLHOE COOTBETCTBHE (I10-
THIIa ¢ BEIOOPOM He- CJIEIOBATEIILHOCTh BapHAHTOB OTBETA MOYKET
CKOJIBKUX ITPaBUJIbHBIX ObITh TH000I); 1 6 — ecnu gomyiieHa ogHa
oTBeTOB (3 U3 6) omuOKa / OTBET MPABWIbHBINA, HO HE TIOJHBIH;
0 6 — ocTanpHBIE CITy4YaH
3aJIaHusl 3aKPBITOTO 8,9 2 Oama 2 0 — moJIHOE TIpaBUJILHOE COOTBETCTBHE; 1 O
TUTIA HA YCTAaHOBJICHUE — €CIIi JIOIyIICHA OJIHA OIMOKa / OTBET Ipa-
cooTBeTCTBUSA (4 Ha 4) BUJIbHBIN, HO HE MOJHBIA, 0 60 — ocTanbHBIC
ciyJau
3aJIaHUE 3aKPBITOTO 10, 11 2 bama 2 0 — MoMHOE MpaBHIBLHOE COOTBETCTBHE; 1 O
TUTIA HA YCTAaHOBJICHUE — eCII JIOIyIICHA OJIHA OIMOKa / OTBET Ipa-
MOCJIEOBATEIbHOCTH BWILHBIM, HO He IOJHBINH; 0 0 — ocCTajabHBIE
cIyJau
3aJIaHusI OTKPBITOTO 12,13 3 Oaia 3 0 — moyiHOE TIpaBUJILHOE cooTBeTcTBHE; 0 O
THUTIA C KPATKAM OTBE- — OCTaJIbHBIE CITyYaHu.
TOM
3aJIaHHsI OTKPBITOTO 14, 15 5 6amioB | 5 0 — MOJIHOE MPABUIIBHOE COOTBETCTBHUE; €CITU
THIIA C Pa3BEPHYTHIM JIOTIyIIEHa OJHAa ONIMOKAa/HETOYHOCTh / OTBET
OTBETOM MPaBUIBHBIM, HO HE TONHBINA - 3 Oania; ecnu
JOTYIIIeHO OoJiee OJHOW OIMOKH / OTBET He-
IPABHJIBHBIN / OTBET OTCYTCTBYET — 0 OassioB
dopmupyemast NuaukaTopsl chopMHUPOBAHHOCTH KOMIIETEHIMH
KOMIIETeHI[US

IMK-2. CriocobeH ocymiecTBIsATh Meaa-
TOTMYECKYI0 JESITEIbHOCTh IO TIPO-
(GWIBHBIM TIpeIMeTaM (TUCIMILIHHAM,
MOJIYJISIM) B paMKax MPOrpaMM OCHOB-
HOTO OOIIEro U cpeAaHero oOIero 00-
pa3oBaHusl, HHAMKATOPAMHM JTOCTHIKE-
HUSI KOTOPOU SIBJISFOTCS

e [IK-2.1 [IpumeHsieT OCHOBBI T€OpUU (YHIAMEHTAIIb-
HBIX U MPUKIIAJHBIX pa3zaenoB Ouosoruu (00TaHUKH, 30-
OJIOTMH, MUKPOOHOJIOTHH, TE€HETHKH, OWOJIOTHH Pa3BH-
TS, aHATOMHUH YeJloBeKa, (PU3NOJIOTHH PACTCHUN U KH-
BOTHBIX, OOIIEH 3KOJOTHH, TEOPHUH 3BOJIOLUHN) AJIs pe-
LIEHHS] TEOPETUYECKUX U IIPAKTUUECKUX 3a/1a4;

e JIK-2.2 [IpumeHsieT OCHOBBI TeOpUHU (YyHIaMEHTAIIb-
HBIX U MPUKIAJAHBIX Pa3/IeiI0B XUMHUU (HEOPraHUYECKOH,
AHAIUTUYECKOM, OpraHM4ecko, (U3NYECKON, XUMUU
BMC, xuMu4ecknx OCHOB OMOJIOTHYECKUX IMPOIIECCOB,
XUMHUYECKON TEXHOJIOTHH) JUIsl PELICHHS] TEOPETUUECKUX
Y IIPAaKTHYECKUX 3a/a4.

3amanue 1. OCHOBHOM NCTOUYHHK KMCIIOTHBIX JIOKIEH — 3TO:

1) CO2
2) SO,
3) CH4
4) NOx
Ortser: 2

3ananue 2. Kpyropopor Kakoro XuMu4ecKoOro 3JeMeHTa SIBJIsIeTCS OCHOBOH yCTOHYMBOCTH
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JKHBBIX JKOCHCTEM?
1) Kanpumit
2) Yraepon
3) XKeneszo
4) Azot
Ortser: 2

3ananne 3. Kakasi U3 yKa3aHHBIX XapaKTEePUCTUK OTHOCUTCA K (PoTOXMMHYECKOMY CMOTY?
1) Huzkas Temneparypa Bo3ayxa
2) Beicokas koHuenTpamus O3
3) [loBermenHoe coaepskanune SO2
4) CunbHbI1 BeTep
Otser: 2

3ananne 4. Kakue BemecTBa OTHOCATCSH K OCHOBHBIM 3arpsi3HUTEISIM aTMOC(epbI?
1) Anokcun cepsi (SO2)
2) O30H (O3) B Tponochepe
3) Asot (N2)
4) Oxcugpl azota (NOx)
5) Boaa (H20)
6) Menp (Cu)
Otser: 1,2, 4

3ananmue 5. Kakue npoueccbl cnoco0CTBYIOT CAMOOUYHINIEHUIO aTMOC(hepbI?
1) ®oTonucconnanus
2) Konpencamus Biaru
3) Ob6pazoBaHue KUCIOTHBIX JA0XKAEH
4) Iuddys3us u nepeHoc adpo3osent
5) Beimasienue ocaakoB
6) HakoruieHune TsDKENbIX METAJUIOB
OtsBer: 1, 2,4

3aganme 6. Kakne xuMmuuecKkue 3JieMEHTHI SIBJISIOTCH OMOTeHHBIMM?
1) Azot (N)
2) Kanmuii (Cd)
3) ®ocdop (P)
4) Pryts (Hg)
5) Yrnepon (C)
6) Csuner (Pb)
OtBer: 1,3, 5

3ananue 7. OcCHOBHBIE 3arpsSI3HUTENIN THAPOChepbI:

1) HedrenmpoaykTsl
2) [ecTumuabt
3) Yraepox (C)
4) MukpoIiacTiK
5) nokcup azora (NO2)
6) ®eHobl

OtsBer: 1, 2,4

3ananne 8. CBsKUTE 3arPSAIBHUTEH C TUIIOM MX BO3eHCTBHSA:
Cepnuctsbiii ra3 : KucnotHeie 1014
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[Tectunuae! : bruosornyeckoe 3arpsi3HeHUE
CsuHeln : Tokcnueckoe BO3JCHCTBHUE
O30H B Tponiocdepe : [TapHUKOBBIN ra3

3ananue 9. Tunbl XUMIUYECKOT0 3arpsi3HEHNSI M IPUMeEPbHI:
ATtmocdepnoe 3arpszaenue : O30H, cMOT

3arpsi3HeHue BOJIHBIX 00BEKTOB : DBTpOUKALIUS

3ar PA3HCHHUC IMOYBHI : Tspxenpie MeTanIbl

buonoruueckoe 3arpsznenue : [lectunuast

3aganue 10. IociieoBaTEILHOCTEL PTANIOB KHCJIOTHOI'O JOKIS:
1 : Betopoc SO2 u NOx B atmocdepy

2 : Ilpespamieaue B kuciothl (H2SO4, HNO3)

3 : BrinajieHue B BHJIE OCAJKOB

4 : BnusiHue HA TIOYBY U PacTEHUs

3ananmue 11. IlocienoBaTesbHOCTH KPYrOBOPOTA a30Ta:
1 : Azordukcanus

2 : AMMoHUUKaIUS

3 : Hutpuduxanus

4 : lenutpuduxarus

3aganue 12. Kakoii 0CHOBHO# OMOreHHBIH JICMEHT, y4aCTBYIOLIHI B KPYrOBOpPOTE, SBJIS-
eTcsl TUMUTHPYIOIIUM (PAKTOPOM 3BTPOQUKAIUH BOOEMOB?
Otset: ®octop (mnu A3or)

3aganue 13. Kakoii nmpouecc Tpancdopmanum 3arpsi3HAIOIIMX BewecTts B aTtMmocdepe,
MHULIMUPOBAHHBIN COJTHEYHBIM CBETOM, NIPUBOAUT K 00pa30BaHMI0 cMOra?
OtBer: @oroxumuueckue peakuuu (mmu GoroxuMudeckuit cMor)

3ananmne 14. O0bsicHMTe XMMUYECKHI MeXaHM3M 00pa30BaHMsI KMCJIOTHBIX J0XKIell M UX
BJIMSIHHE HA OKPYKAIOILYIO Cpeay.

OtBert: JlnoKcuabl cephl U a30Ta, BhIOpackiBaeMble B aTMocepy, pearupyror ¢ BoJIoi, oOpa3ys
CepHYI-O nu a3OTHy10 KHUCJIOTHI. 3TI/I KHUCJIOTHI ITOHMXAKT pH OCaJKOB, 4TO HpI/IBOI[I/IT K 3aKHucCJie-
HUIO TOYB, Pa3pyLICHUIO PACTUTEIBHBIX TKaHEH, BBIMBIBAHUIO IMHUTATEIBHBIX 3JEMEHTOB U
HaPYIICHUIO YKOCUCTEM.

3apanue 15. OnummTe Npoueccsl 3arpsi3HeHUs rUAPoc@epsl TAKeAbIMH METAIAMH H 110-
CJICAICTBHUSA /ISl ’KUBBIX OPraHU3MOB.

OtBet: Tskenble METAUIBI OCTYNAIOT B BOJOEMbI C MPOMBIIUIEHHBIMH CTOKAMU U OCEAAI0T B
JIOHHBIX OTJIOKEHMSIX, HAKAIUIMBAIOTCS B OPraHM3Max, BBI3BIBAIOT TOKCHYECKHE A(PPEKTHI, MO-
BPEXKJAIOT HEPBHYIO CUCTEMY U HapylIaroT OMOXMMHUYECKHE MPOLIECCHI, YTO MPUBOAUT K CHIKE-
HUIO OMopa3zHo00pa3us U yXy/IIEHUIO KaueCTBa BObI.

7 MTEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT I, UCTTOJIb3YEMBIX
B NTPOIECCE OBYYEHUA

NudopmannonHbie TeXHOJIOTMN — 00yU€HUE B 3JIEKTPOHHOM 00pa30BaTeIbHON cpejie ¢
LENIBI0 PacIIMPEHUsl I0CTyNna K 00pa3oBaTelIbHBIM pecypcaM, YBEIHMUEHHUs KOHTAKTHOTO B3au-
MO)]GfICTBI/IfI C nmpernoaaBaTejieM, NOCTPOCHUA WHAWBUAYAJIbHBIX TpaeKTOPI/Iﬁ IIOATrOTOBKH, 005b-
CKTUBHOI'O KOHTPOJII U MOHUTOPUHTA 3HAHUM CTYACHTOB.

B o6pa3zoBarenbHOM mIporiecce Mo JUCHUILIMHE UCIOIb3YIOTCA Clelyrolue HHPpopMaLu-
OHHBIE  TEXHOJIOTMH, SIBISIONIMECS  KOMIIOHEHTAMH  OJJEKTPOHHOW  HH(OpPMAIMOHHO-
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obpazoBarenbHol cpenbl BITIY:
e Cucrema amektponHoro ooyuenuss ®I'bOY BO «bI'TIY »;
e DJEKTPOHHBIC OMOTUOTEYHBIC CHCTEMBI;
e MynbTUMEAUINHOE COIIPOBOKIACHUE JICKLIUN U ITPAKTUYECKUX 3AHATHUM.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIINHBI /151 UTHBAJIMAOB U JIUI]
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

[Tpu oOy4eHnH 1M1l C OTPaHUYCHHBIMUA BO3MOXKHOCTSIMU 370POBbsI TPUMEHSIOTCS aJarl-
TUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTUU B COOTBETCTBUU C YCIIOBHSIMHM, U3JIOKEHHBIMU B paszese
«OcobeHHoCTH peanu3anuu 00pa3oBaTeIbHON MPOTrPaMMBbI Il HHBAJIUIOB U JIUI] C OTPaHUYCH-
HBIMH BO3MOKHOCTSIMH 3[I0POBbS» OCHOBHOH 00pa30BaTENbHON MPOrpaMMBbl (HMCHOJIB30BAHUE
CIeIUATIbHBIX YYEOHBIX MOCOOMH M JUIAKTHYECKUX MAaTEpPHAlOB, CHEHUATBHBIX TEXHHYECKUX
CpeACTB OOY4YEHHUsI KOJUIEKTUBHOTO M MHIMBHUIYaJbHOTO IOJIb30BAHMS, MPEIOCTABICHUE YCIYT
accucTteHTa (TIOMOIIHUKA), OKa3bIBAIOLIET0 OOYyYaromMMCs HEOOXOAMMYIO TEXHHUYECKYIO MO-
MOIIb U T. I1.) ¢ Y4ETOM WHAMBHLYaTHHBIX 0COOCHHOCTEH 00yUJarOMIMXCsl.

9 CIIUCOK JIMTEPATYPbBI U UTHO®OPMALIMOHHBIX PECYPCOB

9.1 Jlutepartypa
OcHoBHasi iMTEpaTypa

1. Tonmorckas, JI. @. XumMust okpyXaromiei cpenbl y4eOHUK it cTyn. By3oB / JL.O.
TlNonporckas. - M. : Mup, 2005. - 294 c. (14 3k3.)

2. JlobpoBonbckuii, B.B. OcHoBbl Onoreoxumun. — M.: Akanemus, 2003. — 396 c. (6
9K3.)

3. Tapacora, H.I1. Xumus okpyxaromieid cpeasl. ATmocdepa : yued. mocodue Juist CTy/I.
By30B / H. I1. TapacoBa, B. A. Ky3uenos. - M. : Akanemknura, 2007. - 228 c. (8 2k3)

4. Tomanoga, O.B. Xumus okpysxarorieit cpeas : yaed. mocodue nis crya. By30B / O. B.
Tomnanogsa, JI. A. Ilumuesa. - CII6. ; M. ; Kpacuoaap : Jlans, 2013. - 160 c. (5 3x3.)

5. XaxanuHa, T. V. Xumus okpysxaroueit cpezpl : yueOHuk ais Oakanaspos / T. U. Xa-
xanuHa, H. I'. Hukutuna, JI. C. Cyxanosa ; mox pen. T. 1. Xaxanunoii ; M-Bo oOpa3oBaHus 1
Hayku P®, Ham. uccnen. yu-t MUDT. - 2-¢ usn., nepepad. u gom. - M. : FOpaiit, 2013. - 215,
[9] c. (7 7K3.)

6. Xentos, B. fI. Xumust okpyKaromei cpesl Uisi TEXHUIECKUX BY30B : y4el. mocodue
JUIS CTYJ. BBICII. TeXHUYeCKuX 3aBeneHuil / B.Sl. Xentos. - PoctoB v/]/] : ®enukc, 2005. - 141
c. (10 7k3.)

7. Acradwesa, JI. C. Dxonornueckas Xumus : yuael. s cTyA. cp. mpod. odpasoBanus /
JI.C. ActadnbeBa. - M. : Akagemus, 2006. - 222 c. (21 3x3.)

9.2 ba3bl JaHHBIX U HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. ®enepanbhbiii nopran «Poccuiickoe obpazoBanue» — http://www.edu.ru.

2. Tlopran HayuHOU 2ekTpoHHOM OubmmoTeku — http://elibrary.ru/defaultx.asp.

3. Bcs sxomorus B omHOM Mecte. Beepocceniickuit Dxonmorudeckuit [Topran

http://ecoportal.ru

4. MuHHCTEPCTBO MPUPOAHBIX pecypcoB U sKkosioruu Poccuiickoit deneparnuu.

http://www.mnr.gov.ru

5. ®enepanabHOE ar€HTCTBO BOAHBIX PeCypcoB MHUHHCTEPCTBA MPUPOTHBIX PECYPCOB H

skosorun Poccuiickoit @enepanuu. http://voda.mnr.gov.ru

6. ®denepaabHOE areHTCTBO JIECHOTO X03siicTBa MUHUCTEPCTBA TPUPOTHBIX PECYPCOB U

skosorun Poccuiickoit @enepanuu. http://les.mnr.gov.ru

7. ®denepaabHOE ar€HTCTBO IO HEAPOIIOIb30BaHUI0 MUHUCTEPCTBA IPUPOAHBIX PeCyp-

coB 1 sKonorun Poccuiickot deneparuu. http://www.rosnedra.com

8. dexpepanpHas cayx0a Mo HaA30py B chepe MpUpoAOIIOIb30BaHusI MUHUCTEPCTBA

NPUPOIHBIX pecypcoB u 3konoruu Poccuiickoit @enepanuu. http://control.mnr.gov.ru
9. ®denepanbHas ciyx0a MO HKOJIOTMYECKOMY, TEXHOJIOTMYECKOMY U aTOMHOMY Ha/30-


http://www.bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A2%D0%B0%D1%80%D0%B0%D1%81%D0%BE%D0%B2%D0%B0,%20%D0%9D%D0%B0%D1%82%D0%B0%D0%BB%D1%8C%D1%8F%20%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%D0%BD%D0%B0
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py (Poctexuamzop). http://www.gosnadzor.ru/

10. dDenepanbHas ciryk0a 10 THAPOMETEOPOIOTUN 1 MOHUTOPUHTY OKPYKAIOLIEH Cpe/Ibl
(Pocruagpomer). www.meteorf.ru

11. denepanbHOE areHTCTBO 1O PbIOOIOBCTBY. http://www.fish.gov.ru

12. denepanpHas ciyk0a o0 BETEPUHAPHOMY M (PUTOCAHUTAPHOMY HA/I30DY.
www.fsvps.ru/fsvps

9.3 DJIeKTPOHHO-0MOJIHOTEYHbIE PeCyPChl
1. Polpred.com O630p CMU/CnpaBounuk http:// polpred.com/news.
2. DBC «IOpaiit»_https://urait.ru/.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlnst mpoBeieHUsl 3aHATUN JIEKITMOHHOTO U CEMUHAPCKOT0 TUIIA, TPYIIIOBBIX U UH/IUBUIY-
AIbHBIX KOHCYJbTALMN, TEKYIIEro KOHTPOJS M IPOMEXKYTOUHOH aTTecTalluy HCIOJb3YIOTCS
ayJIMTOPUH, OCHAIIEHHbBIE Y4eOHOM MeOenblo, ayAUTOPHON JTOCKOM, KOMIIBIOTEpaMH C YCTaHOB-
JICHHBIM JIMIIEH3UOHHBIM CIEIHATU3UPOBAHHBIM MIPOTPAMMHBIM 00eCTIeYeHHEM, KOMMYTaTOPOM
JUISL BBIXOJA B OJICKTPOHHO-OMOJIMOTEYHYIO CHUCTEMY U JJIEKTPOHHYIO HH(POPMAIMOHHO-
oOpa3zoBatenbhyto cpeny BITIY, MynbTuMenuilHBIMU MPOEKTOpaMH, 3KCIO3UIIMOHHBIMU IKpa-
HaMH, y4eOHO-HArlAJHBIMU MOCOOMSAMH (KapThl, TaOJIHIIbI, MYJIbTUMEIUNWHBIE MPE3CHTALINHN).
Jlis mpoBeieHusl IPAaKTUYECKUX 3aHATHI TaKKe UCIIOJIb3YeTCs:

Aya. 109 «A». JlaGopaTopusi 0011eii XMMHH, OCHAIICHHAS CIIEIYIOIINM 000pY/I0BaHH-
em:

e KomiuiekT yueOHOM Mebenu

e AynuTopHas A0CKa

e KoMmmnbloTep ¢ yCTaHOBJIEHHBIM JIMLIEH3UOHHBIM CIIELIMAIU3UPOBAHHBIM IIPOrPAMMHBIM
obecnieueHreM

e MynbTUMEIUINHBIN IPOEKTOP
Tenesuzop (1 mT.)
®dotosnexrpokagopumetp (1 mr.)

Bononarpesarens «Thermety (1 mrT.)

Harpesarens s npobupox (1 m.)

[Mxkad SL-65T (1 mit.)

XUMUYECKUE PEaKTUBHI IO TEMATHKE JTA00OPATOPHBIX paboT

Hectunstop (1 mrt.)

Becor EK-410 (texuuueckue) (1 mr.)

OnektporuTa (3 mrT.)

Jocka ans cymku nocyast (1 mr.)

Habop nocy bl npuHaANeKHOCTEH 17151 IEMOHCTPAIIMOHHBIX ONBITOB M0 XUMUHU
HabGop neraneii 1151 MOHTa)ka YCTaHOBOK, MILTIOCTPUPYIONTUX XUMUUYECKHE MPOU3BO/I-

CTBa

Cronuk nogbemusbii (1 mT.)

HITatuB 11 geMoHCTpaunoHHbIX poOupok I1X-21 (10 mit.)

[ratu metammuueckuii LIJIb (10 mT.)

OkpaH (GoHOBBIHN yepHO Oenblit (ABycTopoHHUH) (1 1mIT.)

Amnmnapar Kunna (1 mr.)

Amnmnapar juist npoBesieHust xumuueckux peakuuit (AIIXP) (1 mrT.)
['openka ynuBepcanbHas (1 mrT.)

Habop 117151 ONIBITOB 10 XMMUH € IEKTPUYECKUM TOKOM (DnexkTponusep) (1 mT.)
KommuiekT TepmMomeTpoB

Kommnekr—naboparopust «I[Tuénka—Y» (5 mrT.)

[Tpubop 11 JeMOHCTpauy 3aKOHa COXpaHeHHs Macchl BemecTs (1 miT.)



(1 mT.)
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[TpuGop 11 MILTIOCTPALIMK 3aBUCUMOCTH CKOPOCTH XMMUYECKOH peakIy OT yCIOBUN

[TpuOop 11 OKKCIEHNS CIUPTA HAJ MEIHBIM KaTtaau3zaTopoM (1 mrT.)

[Tpubop 114 nostydeHus pacTBOpUMbIX TBepAbIX BemecTB IIPB (1 mT.)

VYcranoBka asis neperonku (1 mr.)

YcranoBka a7 QUIBTPOBaHUS 1O/ BaKyyMoM (1 mIT.)

Habop 115 3x0510rnyeckoro MOHUTOPUHIA OKpYyXkKatomiei cpenpl (1 mT.)

Habop o anekrpoxumun tabopatopHsiii (1 mT.)

Hab6op o TonkocnoiHoi xpomarorpaduu (1 mr.)

[Tpu6Gop ais moayuenus razos (1 mT.)

Hab6op kpucrammmaeckux pemeTok (1 mr.)

HaGop a5 MoaenupoBaHus CTPOCHUSI HEOPraHUYECKUX BEIECTB OPraHUYECKUX Be-

miectB (1 mrT.)

IIT.)

Habop nns moaenupoBaHus TUIIOB XMMUUYECKUX peakuuil (Moaenu-anmkanun) (1

HaGop a5 MoaenupoBaHus 3JIEKTPOHHOIO CTPOeHUs aToMOoB (1 mIT.)

Habop nns monenupoBaHus CTPOEHUS aTOMOB U MoJieKy (1 mT.)

HarypanbHble 00BEKThI KOJUIEKIIMH

Y4eOHO-HarIAIHbIe TTOCOOUS - CIIAiiIbl, TAOIHUIIBI, MyJIbTHMEIUIHBIC TPE3CHTAIIH 10

JTUCIUIINHE «XUMHUS OKPYKAIOMIeH Cpeib»
Aya. 118 «A». JlaGopaTopusi ecTeCTBEHHO-HAYYHOM HANPABJIEHHOCTH NeIaroruye-
ckoro rexnonapka «Ksanropuym-28» um. C.B. Jlankuna

Jocka 1-anemenTHast MmenoBast MarHuTHas (1 mwr.)

[TapTa nmaGoparopHas ¢ HaJCTPONKON U BBIABHUKHBIM OJI0KOM (2 IIIT.)
[TuceMeHHBIN cTOM (4 1IT.)

Ctou npUCTEeHHBIN XUMU4eCKHii (3 mT.)

Cron nns npenoaasatens (yriaoBoi) mpaBocTopoHHuM (1 1mT.)
Cremnax KHUXHBIN, 12 stueek (1 mT.)

[Tonka HaBecHas, 6enas (1 mrt.)

[Ty 80*80 (2 mr.)

[Tyd 52*52 (2 wr.)

JluBan TpéxmecTHbIi (1 mT.)

Kpecno nns pykoBoaurens Jupext mnoc (1 mr.)

Tymba ¢ MOWKOW HaKJIaIHOM JJIsI KyXOHHOTO TapHUTYypa (6enast) (2 miT.)
Kymnep Silver Arrow 130 (1 mrT.)

Hoyt6yx (10 mr.)

M®YV npuntep Brother DCP-L5500 (1 mr.)

Amnmnapar Kunma (2 mmr.)

Crepunusarop A5 J1abOpaToOpHON MOCY bl BO3AYIIHBIH (1 1mIT.)
JlaGopaTopHoe 06opynoBaHHE IO XUMHUU (6 IIT.)

MarnutHasa Memanka (1 mr.)

[Mudposast maboparopus no xumuu «Releony (6 mrt.)

[udposas madopatopust mo pusuke «Releony (6 mt.)

[udposas mabopatopust mo 6uonoruu «Releony (6 mr.)

[udposas nadopatopust mo sxonoruu «Releony (1 mT.)
VY4eOHo-HccaenoBaTenbekas iabopaTopusi OMOCUTHAIOB U HEHPOTEXHOIOTUi (6 mT.)
VYyeOHas 1abopaTopusi TOUHBIX U3MEPEHUH (6 mIT.)

Muxkpockon yueOHbIit «OBpuka» (6 mrT.)

CaMmocrosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALICHHBIX KOMIIb-
IOTEPHOM TEXHUKOW C BBHIXOJIOM B DJIEKTPOHHYIO MH(POPMALMOHHO-00pPa30BaATEIbHYIO CPENy BY-
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3a, B CTIELIMAJIM3UPOBAHHBIX Ja00paTOpUAX MO AUCLUHUILIMHE, a TAK)KE B 3aJ1aX JOCTYyMa B JIOKAJb-
Hy1o ceTb BI'TIY.

JInnensnonnoe nporpammuoe obecreuenue: Microsoft® WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Mi-
crosoft®OfficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV

1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate
Linux.

Pa3paborumk: JlaBpentheBa C.M., kaHaumaT OMOJIOTMYECKUX HAyK, JOLUEHT Kadeapsl
XUMUH.
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11 IUCT UBSMEHEHHUH U JOTOJTHEHUM

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/I nas peamuzanuu B 2023/2024 yu. r.
Pabouas mporpamMma AMCHHILTUHBI TIEPECMOTPEHa, 00CYKIeHa U 000peHa AJIs peann3a-
uu B 2023/2024 yuebHoM roay Ha 3acenanuu kadeapsl (mpotokos Ne 9 ot 28 utonst 2023 1.).

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/ nas peammzanuu B 2024/2025 yu. r.

Pabouas mporpaMma JUCHMIUIMHBEI TIEpECMOTpPEHa, 00Cyk/IeHa U 000peHa s peain3a-
nuu B 2024/2025 yuyebHOM Toy Ha 3acenanun kadeapsl (mporokoa Ne 8 ot 30 mas 2024 r.). B
PIIJI BHECEHBI CaeAYIOMIME U3MEHEHHS U TOTIOJHEHHUS :

Ne uzmenenus: 1
Ne crpanunsl ¢ n3menenuem: 42-43

B Paznen 9 BHeceHbl H3MEHEHHsI B CHUCOK JIUTEPaTyphl, B 0a3bl JaHHBIX U UH()OPMAIIMOHHO-
CIIPAaBOYHBIE CUCTEMBI, B 3JIEKTPOHHO-OMOJINOTEUHBIE PECYpChl. Y Ka3aHbl CChUIKU, 00ecnedn-
BAIOIIME JOCTYI 00YYarOLMMCS K SJIEKTPOHHBIM Y4eOHBIM U3JaHUAM U 3JEKTPOHHBIM 00pa3o0-
BaTenbHbIM pecypcaM ¢ caiita PI'BOY BO «BbI'TIV ».

YT1Bep:kaenue u3meneHuii u qonojHenui B PIIL nus peanuzanun B 2025/2026 yu. r.
Pabouas mporpamMma AMCHMILTUHBI TIEPECMOTPEHa, 00CYKIeHa U 0I00peHa IS peann3a-
uu B 2025/2026 yue6HOM roay Ha 3aceganuu kadenpsl (mpotokoa Ne 6 ot 26 mapta 2025 r.).

YT1Bep:kaenue uzmeneHuii u qonojHenui B PIIJL nus peanuzanum B 2026/2027 yu. r.

Pabouas nporpamma AMCUMILIMHBI IEpeCMOTpEHa, 00CyKeHa U 0Jl00peHa AJis peanu3a-
uu B 2026/2027 yuebHOM rofy Ha 3acefaHuu kadenpsl (mpotokon Ne ot 2026r.). B
PIIJI BHECEHBI CneayOMME U3MEHEHHS U TIOTIOJTHEHHUS :

Ne u3zmeHeHnus:
Ne cTpanuIlbl ¢ ”3BMEHEHUEM:

HUckmrounTh: BxirounTs:




