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1 HOACHUTEJIBHASA 3AIIMCKA

1.1 Heap mucuMniMHbl: GOPMUPOBAHNE CUCTEMAaTU3UPOBAHHBIX 3HAHUN 0 XUMHYECKHX
nporieccax, IpPOTEKAONINX B Te00NOCUCTEMAX.

1.2 Mecto aucumMiuinabl B ctpykrype OOII:

JucuunnuHa «XUMHs OKPYKAIOIIEH Cpelbl» OTHOCHUTCS K JUCLHUIUIMHAM IPEIMETHOTO
Moy mo npoduito «XuMus» 4actd, GopMUpyeMOl y4yacTHHUKaMU 00pa30BaTeIbHBIX OTHO-
menuii, 6;10ka b1 (51.B.02.08).

OcBoeHMEe TUCUUITIIMHBI OCHOBBIBAETCS HA 3HAHUSAX U YMEHUAX, COOPMUPOBAHHBIX B XO-
ne u3ydenus «Oomeit xumun», «Heopranndeckoit xumumny, «OpraHudecko xumum», «Pusu-
yeckoi xuMumy», «OO01Iel 3K0JI0Tun» B 00beMe BY30BCKUX MPOTPaMM, a TakKe OUOJIOTHH B 00b-
eMe cpefHer 001meo0pa3oBaTeIbHOM MIKOJIBI.

1.3 Iucumnniimna HanpaBJjieHa Ha gopMupoBaHue caeaylonux komnerenmumii: [TK-2:

- IK-2. CnocobOeH OCYyIIECTBIATh MEAArOTHYECKYI0 ACSITEIbHOCTh 10 TPOQUIBHBIM
npeaMeTaMm (JUCHUILTMHAM, MOJIYJISIM) B paMKax MpOrpaMM OCHOBHOTO OOIIEro U CpeaHero 00-
nIero o0pa3oBaHus, HHAMKATOPAMH JTOCTHKEHUS KOTOPOU SBIISIOTCS:

o [IK-2.1 IlpumeHsieT OCHOBBI TeOpUH (YHIAMEHTAIBHBIX U MPHUKIAIHBIX Pa3elioB
Ouosnorun (OOTaHHWKH, 300JIOTHH, MUKPOOHMOJIOTHH, TCHETHKH, OWOJIOTUM Pa3BUTHUS, aHATOMHUU
YenoBeKa, (PM3HOJOTHH PACTEHUI M KMBOTHBIX, OOIIEH SKOJOTHH, TEOPUU SBOJIOIUH) IS pe-
IICHUSI TEOPETUUECKHUX Y MPAKTUUECKUX 3a/1a4;

e [IK-2.2 [IpumMeHseT OCHOBBI TEOPUHU (PYHIAMEHTAIBHBIX U MPUKIIAIHBIX Pa3AeiIOB XU-
MUU (HEOPTaHMYECKOM, aHAIMTHUYECKOW, OpraHMYecKou, ¢usmueckoir, xumun BMC, xumude-
CKHX OCHOB OHMOJIOTUYECKHX IPOIIECCOB, XUMUYECKONW TEXHOJOTUM) JUIsl PEUICHUs TeOpeThye-
CKHX U ITPAaKTUYECKHX 3a]1ay.

1.4 Ilepeuenb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs. B pe3ynbrare usyueHus QUcCiu-
IJIMHBI CTYACHT JI0JKEH

- 3HATh:

OCHOBHBIE 3aKOHOMEPHOCTH PaCIpPOCTPAHEHUS XUMHUECKUX JIEMEHTOB B XeMocdepe;
TEOXUMHUYECKHE KJIacCCU(UKALUN XUMUUECKUX IJIEMEHTOB;
OCHOBHBIE OMOT€OXUMUYECKUE ITHKITBI;

® 0COOEHHOCTH paclpocTpaHeHHs, TpaHCHOPMALUM U HAKOTUICHHUS 3arps3HSAIONINX Be-
LIECTB B OKPYKAIOILEH CpeLIe;

e MacmTaObl U TOCJIEICTBUS XUMHUYECKOTO 3arpsI3HEHUSI IPUPOJTHOMN CPEJIbI;

- YMeThb:

® CpaBHUBAaTh, AaHAJU3UPOBATH U J1aBaTh OLEHKY XMMHUYECKUM KOMIIOHEHTaM OKpY’Karo-
Ien Cpeapl;

® AHAJIM3HMPOBATh BO3MOXKHBIE HETaTUBHBIE MMOCIEACTBUS MOCTYIUIEHUS! XUMUUECKUX 3a-
CpsI3HUTENIEN B IPUPOIHBIE SKOCUCTEMBI;

- BJIa/1eTh:

® OCHOBHBIMH MOHSTHSIMHU XUMHYECKOMN 3KOJIOTMH U CMEKHBIX HAYK;

e HaBbIKaMH pabOTHl Ha COBPEMEHHOW yuyeOHO-HAyYyHOW ammapaType Mpu MPOBEACHUU
XUMUYECKHUX IKCIIEPUMEHTOB;

e MeToJamMH 0e30macHOro oOpalieHus ¢ XUMUYECKUMHU MaTepualaMi C Y4eToM uX (u-
3MYECKUX U XUMHUYECKUX CBOMCTB.

1.5 O6mas Tpy10eMKOCTh AUCHUIJIMHBI « XUMUSI OKPY:KAIOMIeH cpebD COCTaBIsET 3
3a4eTHBIX equHUIB (nanee — 3E) (108 gacos).

[IporpamMma mpegycMaTpuBaeT U3ydeHHUE MaTepHala Ha JEKIUAX U J1a0opaTOpPHBIX pabo-
tax. [IpegycmorpeHa camocrosiTenbHas paboTa CTYAEHTOB MO TemMaMm MU paszzaenam. IIposepka
3HAHWI OCYIIECTBISAETCS (POHTAITBHO, HHIUBUyaTbHO.

1.6 O0beM TUCHUIJIMHBI U BHAbI Y4eOHOM 1esiTeJTbHOCTH

O0beM IMCHUIIIMHBI M BH/ABI Y4eOHOH padoThl (04Has ¢opMa 00ydeHust)



Buj yue6Hoii pa6oThI Bcero yacoB Cemectp 10
OO01mast TpyA0eMKOCTh 108 108
KoHnTtakTHas pabora 64 64
Jlexuun 26 26
JlaGopaTopHbie pabOThI 38 38
CamocTosTenpHas pabora 44 44

Bug uTOoroBoro KOHTpOJIS: 3a4€T

2 YYEBHO-TEMATHYECKOE IINTAHUPOBAHUE

YueOHO-TeMaTH4YecKHii IV1aH (ouHast popma 00yUyeHHs )

KonrakTHas pa6ora Camocro-
Bcero
Ne HanmenoBanue TeM (pa3aesoB) JlaGopatop- | sATeabLHAs
yacoB | Jlekuuu
Hble padoThI pabdora

1 | Beenenue. O0miecTBO U OKpy>Karoias 6 2 - 4
cpena.

2 | Cpena u ycnoBHsl CyIIECTBOBAHUS Op- 12 4 4 4
TaHN3MOB.

3 | Xumus 6uochepsl 16 4 4 8

4 | Xumus atMochepsl 30 4 18 8

5 | Xumus ruapochepsl 22 4 12 6

6 | Xumus smutochepsl 12 4 - 8

7 | KoHTpoJb KauecTBa OKpYKaOIIEH cpe- 10 4 - 6
bl

UTOTrO 108 26 38 44

2.1 NuTepakTUBHOE 00yUYeHHe N0 JUCIHUIIIMHE
No HaumenoBanue Bupn 3a- | @opma unrepak- | Koa-Bo
- TeM (pa3aesioB) HATHSA THUBHOI'0 3aHATHSA JacoB

1 | Beenenue. O01IeCTBO M OKpyKaromias cpesa. JIK Kpyrmerit cron 2
(Obwecmeso u oxpyscarowas cpeoa.)

2 | Cpena u yCIIOBUS CYIIIECTBOBAHHSI JIK Jlexrusi- 2
OpraHu3MOB. (BrusHue xumuieckux geujecma KOHCYJIbTAIIHS
Ha npomexkanue OUOXUMUYECKUX NPOYECCO8 8
opeanusme.)

3 | Xumus 6uocheps! (Kpyeosopom eewecmé u JIK Jlexmus ¢ omno6- 2
npespaujenue dHepeul - OCHO8A OUHAMUYE- KaMu
CK020 pagHoGecus U ycmoudugocmu ouocge-
pol)

4 | Xumust atmocdepsl (I 106anvHble npobaemsi JIP CeMuHap-BcTpeua 2
3a2pA3HeHUsL AaMmMOChHepHOo20 8030YXa)

5 | Xumus ruznpocdepsl JIP PaboTa B ManbIx 2

rpymnmax

6 | Xumust nutocdepsl (Memannwvi kax 3aepaz- JIK Mo3sroBoi mwtypm 4
HUmMenu npupooHsIX 8600 U NOUEbL)

7 | KoHTponb KadecTBa OKpYXKaIOLIEH cpeabl JIK JleGaTbl 4
(Oxcnepmuas oyeHka 6030elicmeus npous-
800CMBA HA OKPYHCAIOWYVIO YeNl08eKa cpedy)

UTOIO 18

3 COIEP)KAHME TEM (PA3/EJIOB)

1. Beenenue. O011ecTBO M OKPYKAIOIIAs cpeaa.
[Ipeamer xuMHUM OKpYKAIOIIEH Cpeibl, CBA3b €ro C IPYrMMHM HayKaMmH. 3aJadd Kypca,




POJIb €r0 B MOATOTOBKE YUUTENS XUMUU M OMOJIOTHH.
2. Cpeaa u ycJI0BHUsI CyIIeCTBOBAHMS OPraHN3MOB

[Tonstue cpeasl. Oxpyskaroias cpena. BenecTBo u npocTpaHCTBO, CUJIbI USBICHUS IIPU-
PObI, 1EATEIBHOCTh YEJIOBEKa - KOMIIOHEHTBI OKPY>KaIOLIEH Cpe/ibl.

XUMHYECKHE IapaMeTpbl OKpyXkKaromen cpeapl. [10CTosIHHBIE U IEPEMEHHBIE KOMIIOHEH-
Thl OKpYXarolleill cpeabl. AnanTanus OpraHu3MOB K XMMHUYECKOMY OKpY)KeHHUI0. BiusHue xu-
MHUYECKHX BEILECTB Ha MPOTEKaHHE OMOXMMHUYECKUX IPOLECCOB B opraHusMme. PerynupoBaHue
OKpY’Karollen cpeabl.

3. Xumus 6uocdepst

buocdepa - cpena nHamel xusHu. CoctaB u cTpykrypa ouochepsl. Atmocdepa, ruipo-
cdepa, mutochepa, UX COCTaB U CTPOCHHE. XUMHUECKUE 3JIEMEHTBI, aTOMBbI, MOJIEKYJIBI - OCHOBA
CTpOEHUsI 00BEKTOB OKpyXkaromed cpepl. [IpuarHbl MHOrooOpasusi OKpyXKarollero Hac Mupa.
DneMeHThl OMOT€HHBIE U BTOPOCTETIEHHBIC, MX (YHKIHUU. MaKpO3JIeMEHTHl U MHUKPOAJIEMEHTHI,
UX POJIb B XKM3HU PACTEHUM, )KUBOTHBIX, UEJIOBEKA.

buoreHnHble 351eMEHTHI - CBSA3YIOLIEE 3BEHO MEXKIY KUBBIMU U HEKUBBIMU KOMIIOHEHTAMHU
9KOCHUCTEMBI.

XKusoe BemectBo Omochepsl. XUMUYECKHN IJIEMEHTAPHBIN COCTAaB JKMBOTO BEIECTBA.
CrnoxHble XUMUYECKHE COCUHEHHUS KUBBIX OPraHU3MOB: O€JKH, YIJI€BOJbI, JUIUIbI, HYKICH-
HOBBIE KHCIO0ThL. OOMEH BEUIECTB B )KUBBIX OPraHU3MaX.

Bropoctenennsie anemenTsl B 6uocdepe. Ctponnmii-90, uesmii-137, pryrh, cBUHEN H
JpyTrHUe 3JIEMEHThI, HAPYIIAIOLIUE CBA3M B IKOcHcTeMax. VX onmacHOCTh /1S YesloBeKa U JIpYrux
KHUBBIX OpPraHU3MOB. THIBI OMOJIOTHYECKUX MOBPEXAECHUH, BbI3bIBAEMbIX paguanueil. Jlyuepas
00I€e3Hb.

Bo3zeiicTBue XMMHMUYECKOrO0 KOMIIOHEHTa a0MOTHYECKUX (DAaKTOPOB Ha >KU3HEAEATEINb-
HOCTh OPTaHU3MOB (COJICHOCTH BOIbl, KHCIIOTHOCTB MTOYBBI, TOTPEOHOCTh PACTEHHI B MUHEPAIb-
HBIX BellecTBax (yAOOpeHUsX) U T.1.).

BemecTBa-3arps3aurenu okpyxaromien cpeasl. [lyrtu nonaganus ux B ouocdepy. Xemo-
cdepa, cocTaBisionue ee BeniecTsa. TokcMyHOCTh. CTeneHb TOKCUYHOCTHU. JleTanbHast 1 mopo-
roBast 103bl.

KpyroBopor XuMH4eCKUX 3JIEMEHTOB U MOTOKOB 3HEpruu B 6nocdepe. @otocuntes. Xe-
MocuHTe3. DyHKIMU KUBOro BemiecTBa. buoreoxmmuueckue HUKIBI dyeMeHToB. Kpyrosopot
azota, gocdopa, yriaeposa B Ouocpepe.

KpyroBopot BemiecTB U mpeBpaiieHle YHEPruu - OCHOBA JIUHAMUYECKOTO PaBHOBECHS U
ycroiftunBoct Omocepsl. JIBa THMa KpyroBOpoTa 3JI€MEHTOB. buojoruueckuii KpyroBopoT-
KpyroBasi LMPKYJISIMUS BEIIECTB MEXAY IOYBOM, pacTEeHHSIMH, KUBOTHBIMHU. [ eoornyeckuit
KpyroBOpPOT-KpYTrOBOPOT MEXYy OKEaHOM M cylie. Beayias posb )KUBBIX OpraHU3MOB B KpY-
roBOpoTE BeliecTB. biouHas Mosiens KpyroBopoTa OMOT€HHBIX 3JIEMEHTOB B Ouocdepe.

4. Xumus atMocgepbl

ATMmocdepa, ee cocTaB, CTpoeHUE. XapaKTepUCTUKA MOCTOSHHBIX KOMIIOHEHTOB U Be-
IECTB MPUPOJHOTO U AHTPOIIOTEHHOTO MPOMCXOKIEHHS, KAYECTBEHHBIN U KOJIMYECTBEHHBIN CO-
CTaB KOTOPBIX MIOCTOSIHHO MEHsIeTCs (Tapbl BOJbL, MbLIb, a3PO30JIH U T.1.).

Bo3ayx kak okucaMTenbHas cpenia, B KOTOPOH MPOXOIAT XMMUYECKHE M (POTOXUMHYE-
CKH€ IpeBpalleHus: GOTOoANCCOIHMALINS, HOHU3ALMS, JUCCOLMATUBHAS PEKOMOMHALIMS, TEPEHOC
3apsjia, peakiuu oOMeHa.

3arpsizHeHne aTMOC(HEPHOTo BO3AyXa. 3aBUCUMOCTh KaYECTBEHHOTO M KOJIMUYECTBEHHOTO
COCTaBa BEUIECTB-3arPsA3HUTENEN OT UCTOYHHUKOB 3arpsi3HEHUS, METEOPOJIOTMUECKUX YCIOBUN U
tonorpaduueckux gaxropoB. CiocoOHOCTh aTMOC(hEPHl K CAMOOUHILIEHUIO.

M3MeHeHMe KimMaTa Kak pe3ysibTaT «IapHuKoBoro 3¢ dekray. [TapuukoBsie ra3sl, Mexa-
HU3M UX 00pa3oBaHus W mpeBpauieHus. O30HOBBIA CJIOH, €ro COCTaB, CTPOEHHE U (DYHKLHUU.
Mexanu3mbl 00pa30BaHUs M pa3pylIEHUs] 030HOBOTO cios. [ JlaBHBIE 3arpsi3HUTENH, BBI3BIBAIO-
K€ pa3pyLIeHHEe 030HOBOI'O CIIOA.

Bropocrenennsie 3arps3autenu arMocdepsl. Okcuabl cepbl. OCHOBHBIE UCTOYHHUKH BbI-
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Opoca okcuza cepsl B OKpy»Karomyto cpeny. OKCuabl a30Ta, MyTH MOMagaHus uX B atMocdepy.
«Kucnotusle goxau».

DOTOXUMUYECKUN CMOT, €r0 KOMIIOHEHTHI. MexaHu3M 00pa30BaHUS U MOCIEICTBUS (O-
TOXUMUYECKOro cMora. CriocoObl 00pbOBI ¢ 3arpsi3HeHHEM aTMOC(HEPHOro BO3yXa BElIeCTBAMH,
obOpa3yromuMu (HOTOXUMUIECKHI CMOT.

Mounooxkcuz yriaepoaa. MexaHu3m HpeBpalleHus reMorjioOnHa KpoBU B KapOOKCUTEMO-
rio6uH. Bo3elicTBue MOHOOKCH A yTIepo/ia Ha IPYTHe KOMIIOHEHTHI OHOC(EpEHI.

5. Xumusi ruapoceepnl

I'mapocdepa, cocTaB, CBOWCTBa, XapakTepHcTUKa. Boma — yHHBeEpCabHBIA pacTBOPH-
T€Jb, COCTaB, PacHpeieJICHUE U MEPEHOC IPUMECEN OPraHMYEeCKUX U HEOPraHWYECKUX BELIECTB
B runpocdepe. ConeBoii coctaB ruapocheppl. XUMHUECKUE U (POTOXUMHUYECKHE MPEBPAICHUS
OpPraHMYECKUX U HEOPTaHWYECKUX BEIECTB B BOAHOMU cpeie. YuacTue OMOJIOrH4ecKuX 0ObeKTOB
B IIPEBpALICHMHY XMMUYECKHUX BEIIECTB B BOJHOMU CpeJE.

Murpanus XuMUYECKHX 3JIEMEHTOB B IOBEPXHOCTHBIX BOJAX CYIIM. 3aBUCUMOCTb pac-
IIPEJIEIICHNs] BELLECTB B BOJIE OT JIOKAJIBHBIX YCIOBHM: CKOPOCTU U XapakTepa JABMXKEHUS BOJBDI,
0CaJIKOB, HAHOCOB (DM3HKO-XMMHUYECKHX CBOICTB 3arps3HUTENs. Poib BOMBI B KPYyroBOpOTE Be-
IIECTB B IIPUPOJIE.

['eoxumuueckas paboTa KUBOTO BemiecTBa B MupoBoM okeane. buonoruueckas akTus-
HOCTb TOBEPXHOCTHOTO CJIOsl BObl. CBOMCTBA TITyOMHHBIX BOJ

PaBHOBecHBIE TIpoOlIeCChl Macc OOMEHa MEXAY BO3JyXOM U BOJOH B MOBEPXHOCTHOM
IUIEHKE BojoeMa. J[pIxaHue BOAHBIX pacTeHUH M KMBOTHBIX. [locneacTBust HepocTaTka KHUCIIO-
pona.

Bopa uucras u rpssHas. KauectBo Bojbl. OCHOBHBIE 3arpsi3HUTENN NPUPOIHBIX Boa. Co-
JIep>KaHHUe 3arpsi3HUTENIC B TOBEPXHOCTHOM IJIEHKE BOJIOEMA, JOHHBIX OCAJKaX, >KUBBIX Opra-
HU3MOB. KOHIIEHTpHpOBaHUE 3arps3HSIONINX BEIIECTB B KHUBBIX OPraHU3MaXx.

Mertaibl KaK 3arps3HUTENN NPUPOIHBIX BOJ. CBUHEL, KaIMHM, PTYTh U JAPyrue MeTai-
abl B rugpocdepe. Kpyropopor noHoB meramuioB. OCHOBHbIE MCTOYHUKHU 3arps3HEHMs] THIIPO-
cepbl HOHaAMU METAIIOB. TOKCUYHOCTh METAJUIOB, UX IIUKITBI B OKPYXKAIOIIEH cpeie.

Hedtpe kax 3arpsisautens ruapocdepsl. IIpeBpaiienne HeTH B OKeaHMYECKOW cperie.
buonorundeckoe u Qusnueckoe 3arpszHeHrne MHUpOBOro okeaHa, o0ycJIOBJICHHbIE MONATaHUEM
He(TH B oKeaH. TerioBoe 3arpsi3HeHne BOJI0EMOB, €r0 TOCIEeACTBHUS.

[TecTuumapl, UX yCTOWYHUBOCTH B BOAHOU cpene. [lepeHocu Bo3aencTBrue NECTULIMAOB HA
ruapocdepy u ee oourareneid. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA, MJIACTMACCHl U ApPYyrue 3a-
IPA3HUTENN TUAPOChEPHI.

CriocoGHOCTh BOAOEMOB K CAMOOUYHUIICHHUIO.

Crounble Bofbl, ux Kinaccupuxanms. OCHOBHbIE HCTOYHHKH BBIOpOCAa CTOYHBIX BOJ. Oc-
HOBHBIE 3arpsI3HUTENN B CTOYHBIX BoJlaX. ClocoObl OUMCTKU CTOYHBIX BoA. [lepBuuHas, BTopuu-
Hasl ¥ TpEeTUYHAs 00paboTKa CTOYHBIX BO/I.

6. Xumus gurochepsnl

3emist, ee ctpoerne. CpenHuil XUMUYecKui coctaB 3eMHON Kopbl. Paboter ®@. Knapka,
A.Il. Bunorpanosa, A.b. PonoBa, A.A. Spomesckoro. Kpucrannnueckoe BeECTBO 3¢€MHOU KO-
pbl. Kiapku sneMeHToB 3eMHOU KOpBI. [I0CTOSHCTBO M M3MEHUMBOCTH COAEPKAHUS ATOMOB XH-
MUYECKHX 3JIE€MEHTOB B 3€MHOI Kope. [ TyOMHHBIE M MOBEPXHOCTHBIE MOPOJIbI, MPOLECCHl UX
npeoOpa3oBaHusl.

Pecypcel, ux 3amacel u knaccuduxamus. Pecypcesl ¢ BBICOKOM U HU3KOM CTENEHBIO UCTO-
nieHus. MoJieny nIpoMBILIUIEHHOTO NPOU3BOICTBA U UCIIOJIb30BaHUsA pecypcoB. [IpoMblineHHas
HKOCHCTEMA.

[TouBa, xuMuueckuit coctaB 1moyBbl. [IO0CTOSIHHBIE M MTEpPEMEHHBIE KOMIOHEHTHI MOYBHI.
OU3NKO-XUMHUYECKHE U OMOJIOrHYecKHe mpolecchl B mouyBe. [louBa-akuentop TsyKenbIX MeTail-
JIOB, TIECTHIIMIOB, MUHEPAJILHBIX yIOOPEHHI, PETYISTOPOB POCTA M PA3BUTHUS U IPYTHX 3arpsi3-
HuTened. Hakomnenue, Murpamuss U NepeHoCc XMMUYECKHUX BEIIECTB B MouyBe. Bo3aeiicTBue nx
Ha KUBbIE OPTaHU3MBI.



Posnb nouBsl B KpyroBOpOTE BEIIECTB, B IPUPOJIE U )KU3HH UEIOBEKA.
7. KoHTpoJIb KadyecTBa OKPY KaloIel cpeabl

KagectBo okpyxkaromieil cpensl. Haydnble OCHOBBI HOPMHPOBaHHUSI aTMOC(EpHBIX 3a-
TPSI3HEHUM M 3arpsi3HeHUs NpupoaHbix BoA. CranmapTel kadectBa. [IpenensHo pomyctumas
kouneHtpanus ([I1K). Ilpenensno gomyctumserii Beiopoc (I11IB). Tlopor Bocnpusitus. Jletans-
Has 7103a.

MoHuTOpHHI OKpyXarouen cpeiabl. Bunbl MmoHuTOopuHra. Meronsl MOHMUTOpUHTa. bro-
UHAMKAIMSA. PacTeHus-OMOMHIUKATOPBI, >KUBOTHBIC-OMOMHAMKATOPBL. XUMUYECKHII KOHTPOIIb
3arpsA3HEHUS OKPYKAIOLEH Cpebl.

4 METOAUWYECKUE PEKOMEHJALIUU (YKA3AHUS) JIsI CTYAEHTOB
1O U3YYEHUIO JUCHUITJIMHBbI

Pabouas nporpamma npu3BaHa IoMoYb CTY/I€HTaM B OPraHU3alMKM CaMOCTOSITEIbHON pa-
OOTBHI TT0 OCBOCHHIO Kypca «XHUMUSI OKPYKAIOIIEH cpenbl». XUMHUS OKPYKAIOIIEH Cpebl Tpei-
CTaBJIsieT cOO0I MHTErpUPOBAHHYIO 00JIACTh 3HAHUHU, O0A3UPYIOIIYIOCS Ha KOMIUIEKCE OMOJIOTHU-
YECKUX Y XMMHUYECKUX AUCLMILINH, U3YYEHHBIX CTyJIE€HTaMH Ha Ipeaplayliux Kypcax. [Ipu usy-
YEHUU XMMHUYECKOTO0 COCTaBa U CTPOEHHUs reocdep 3eMian HEOOXOAUMO YSCHHUTb, YTO OCHOBOM
KU3HEJEATEIIbHOCTH Ha IUIAHETE SIBJISIFOTCS XMMHUYECKHUE MPOIECChl, OHU IMPOHU3BIBAIOT CYIIIE-
CTBOBaHUE BCEH OKpY’KaroIIel Cpebl.

Kypc xumum okpyxaromieil cpenbl Mpu3BaH 00eCHeunBaTh MOATOTOBKY BBICOKOKBAIIH-
(UIMPOBAHHBIX YYHUTENIEH, 3HAIOIIMX SKOJIOTHYECKOE COCTOSIHME OKpY’KaloLled MpUpPOJHON U
AQHTPOIIOTEHHOW Cpe/bl, YMEIOLIUX OLIEHWBATh BIMSHUE AHTPOINOINEHHOIO BO3JEWUCTBUSA U, B
YaCTHOCTH, MPOMBIIIUIEHHOT'O ITPOM3BO/ICTBA U TpaHCIIopTa Ha Ouocdepy, a TakKe MepCreKTUBbI
Pa3BUTHSI BOSHUKAIOIIMX B CBSI3U € 3TUM SKOJIOTMUECKUX MPoOIIeM.

BrinmyckHUKYN 10JDKHBI 3HaTh napaMeTpbl reocdep 3emiu (atmocdepsl, ruapocdepsl, Ju-
TOC(epbl) B HOPME, U U3MEHEHHbIE B PE3YJIbTaTe aHTPOIIOTEHHON J1eATEIbHOCTH, YMETh UX aHa-
JM3UPOBATh, a TAKXKE IPOTHO3UPOBATH MOCIEACTBUS XO35IMCTBEHHON EATENBHOCTH YEJIOBEKA U
HaXOJUTh ONTHUMAaJIbHbIE METO/IbI JIJISl PELIEHHS] BOSHUKAIOUIUX IIPOOIIEM.

HeGounbmioit mo o0beMy NpeIMeT XUMHM OKpPY’Kalolleld cpebl He JaeT BO3MOKHOCTH
IPOBOAMTH J1TAOOpATOPHBIE MCCIEA0BaHUE reocdep, TOITOMY HEOOXOJUMO HCIIOJIb30BATh MEXK-
IpeMETHBIE CBSI3U C IPYTUMHU OMOJIOTHUECKUMH U XUMUYECKUMHU KypcaMH, U3y4aeMbIMH paHee.
OTO MO3BOJUT CBA3aTh M3Y4YAaE€MbIil MaTepHall C MPAKTUYECKOW €ro HalpaBIEHHOCTBIO U C KH3-
HBIO.

N3ydyenne xumMuu OKpyKarollel cpeapl JaeT BO3MOKHOCTh HE TOJIBKO MMO3HAKOMHUTHCS C
r7100aIbHBIMU IPOOJIEMaMU COBPEMEHHOCTH, HO M YBUI€Th KOHKPETHbIE IPOOIEMBI CBOETO Io-
poza, cBoel 001acTH, CBOETO peruoHa.

IIpu nzydenun temsl «Cpella U yCIOBHS CYHIECTBOBAHUS OPIaHU3MOB) PacCMAaTPUBAIOT-
CSl OCHOBHBIE MOHSTHS XMMHUYECKON SKOJIOIMH, 0OOCHOBBIBAETCS CHUCTEMHBIM MOJIXOJ B 3KOJO-
MM, PaCCMaTPUBAETCS KOHILIETLUS SKOCUCTEM U OCHOBHBIE UX CBONCTBA. CTYIEHTHI 3HAKOMSATCS
¢ 00LIMM CTpoeHHEM 3eMJTH, PACCMaTPUBAIOT TOHKYIO CTPYKTYpY Ouocdepbl U 0TMEYaroT, YTO B
O6uocdepe OCyIIeCTBISAIOTCS HENPEPBIBHBIE KPYTOBOPOTHI BEIIECTB U SHEPTHH.

B ocHoBe cymiecTBOBaHMSI KU3HU JIEKUT P 3aKOHOB 3KOJIOTUHU, C HEKOTOPBIMU M3 HHUX
CTYAEHTHI JTOJDKHBI ObITh O3HAaKOMJIEHBI IPH M3YYEHHUHU JAHHOTO pasjiena. 37ech paccMaTpuBa-
I0TCS cUCTeMHBIEe «3akoHbI» bappu KommoHepa, KOTOpble HE MPETeHAYIOT Ha CUCTEMOJIOTHYe-
CKYIO CTPOr'OCTh, HO BBIPaXKalOT BayKHbIE 3aKOHOMEPHOCTH O BCeOOIIel CBSA3M Bellei U sSBICHUMN
B TIPUPOJIE U YEIOBEUYECKOM OOIIECTBE, O 3aKOHAX COXPAHEHHUS, O IIEHE Pa3BUTHS, O IVIABHOM
KPUTEPHH IBOJIOLMOHHOTO 0TOOPA.

[Ipn uzyuenun xumum O6uochepbl paccMaTpUBAETCS MOHATHE (GKHBOE BEIIECTBO», €r0
COCTaB, CTPOEHUE U T€ NMPEBPAILEHUS, KOTOPBIE IPOUCXOIAT C HUM B HOPME, U TIPU BO3JIEHCTBUU
pasnnyHbIX (pakTopoB. Oco00e BHUMAHUE CIEAYET YAENUTh YPOBHSAM OpraHU3alUM KUBOW Ma-
TEpUU U TeM (PYHKIUSAM, KOTOPBHIE BBHITIOIHSET )KUBOE BELIECTBO.

OcHOBHas 4acTh 3arps3HUTENCH OKpYXKalolel cpebl BeIOpackiBaeTcs B armocdepy. Ilo-
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ATOMY OY€Hb BaXKHO PACCMOTPETHh €€ CTPOEHHUE, COCTaB, CBOWCTBA M MPOUCXOXKICHHUE M OTME-
TUTh, YTO CYIIECTBEHHbIE U3MEHEHHSI B COCTaBE U HOPMAJIbHOM (PYHKIIMOHUPOBAHUU aTMOC(hephl
MIPEIOTPEICIIIOT AHTPOIIOTeHHBIE (akTopbl. ClenoBaTenbHO, HEOOXOAUMO PACCMOTPETh BO3-
MO>KHbIE OPraHU3aMOHHO-TPOPUIAKTHUECKUE U TEXHHUUYECKUE MEPONPUATHS MO CHIXKCHUIO U
00e3BpeKUBAHUIO BEIOPOCOB B aTMOc(epy, a TakKe HAydHbIE OCHOBBI THTHUEHUYECKOTO HOPMU-
poBaHHsI aTMOC(HEPHOrO 3arpsi3HEHUs], CAHUTAPHBIM HAI30p M KOHTPOJb YPOBHS 3arpsi3HEHUs
aTMochepsl.

I'unpocepa — Bognas obonouka 3emnu. Ee MOXHO paccMaTpuBaTh B JABYX aclEKTax:
KaK MPEPBHIBUCTYIO 000JI0UKY 3€MIIH, COCTOSIIYIO U3 COJICHOM, MPECHOM U TBEPAOH BOJBI, U KaK
HENPEPHIBHYI0 000JIOUKY CHCTEMBI «BOJa — IMapy», BKIIOYAIONIYI0 COOCTBEHHO ruapocdepy, a
TaK)Ke MPOHU3AHHYIO BOJIOW UITH ITapaMu BOJIbI aTMocdepy u TuTochepy.

PaccmarprBaemM XMMHUUYECKHI COCTaB MPECHOM, COJICHON U OMOTEHHOM BOJBI U €€ OCHOB-
HBbIC XapakTepucTuku. OTMeYaeM, 4To B MOCIEIHUE AecATuiIeTrss MUpOBOi OKeaH cTan 00bek-
TOM TJTyOOKHX BCECTOPOHHUX HCCIICIOBAHHI, a OCBOEHHE €r0 PECYpPCOB BEAET K 3arps3HEHUI0
BOJIOEMOB U 00YCIIaBIIMBAET MHOXECTBO DKOJIOTHYECKUX MPOOIIEM.

Nzyuas nmurocdepy, obpariaeM BHUMaHUE HA TO, YTO TOJIBKO BEPXHSS YaCTh JTUTOCHEPHI
(3eMHas KOpa) JOCTATOYHO XOPOIIO HCCIIeOBaHAa YYeHBIMU. J[aHHBIE O COCTaBE M CTPOCHHH
BHYTPEHHUX €€ CJI0€B TMIIOTETUYHBI, @ COJAEPIKAHUE PA3IUYHBIX XUMUYECKUX JIEMEHTOB KpaiiHe
paznuuHO. PaccmarpuBaeM OCHOBHBIC 3aKOHOMEPHOCTH PACIPEACICHUS XUMUYCCKUX JJICMCH-
TOB. DTO MO3BOJISIET CIENaTh BBIBOJ O TOM, YTO IMOCKOJIbKY MPOIECC IBOIIOIMOHHOTO Pa3BUTHUS
JKUBBIX OPraHU3MOB MPOUCXOIMI B CPEAC C PE3KUM IPeoOIaJaHreM JISTKUX XUMUYECKHX dJIe-
MEHTOB HaJ TSKEJIBIMH, CTAHOBHUTCS SICHOM TOKCUYHOCTH TSIKEJIBIX METAIJIOB IS )KHBBIX Opra-
HU3MOB.

B 3akmouenue naeTcsi MOHSATHE MOHUTOPUHIA OKpYXKarolled MmpobiieM U paccMaTpuBa-
IOTCSI OCHOBHBIC ITYTH ONTHMH3AIIUH OKPYKAIOIIEro HaC MUpA.

[IpennaraeMblii KOMIUIEKC COJEPKUT MPOTPAMMY JIUCIUIUIMHBI, COCTABICHHYIO B COOT-
BETCTBUU C YICOHBIM TUIAHOM TI0 CIICIIHATLHOCTU U [ 0Cy1apCcTBEHHBIM 00pa30BaTEeIbHBIM CTaH-
naptom BO.

B kaxoii Teme JaHbl y9eOHO-METOINICCKIE MAaTEPHAIIBI JICKIIMOHHOTO Kypca, BKITFOYA-
IOIIUE TIJIaH JIEKIIUHU 10 KaKJI0W U3ydyaeMoil TeMe U 0COOCHHOCTH M3Y4aeMOro marepuala, mpu-
BOJIMTCS CITUCOK OCHOBHOMW U JIOTIOJTHUTEIIBHOH JINTEPATYPHI.

B y4eGHoii mporpaMMe MpecTaBiIeHbl BApUAaHThl KOHTPOJIBHBIX pabOT, KOTOPBIE TTO3BO-
JISIOT MPOBEPUTH YPOBEHb YCBOCHHSI U3YYCHHOTO Martepuana. [Ipexie 4eM NpHUCTYIHTh K BBI-
MOJTHEHUIO 33aJaHUi 711 CAMOKOHTPOJISI, CTyJIGHTaM HEOOXOAMMO U3YUUTh PEKOMEHIYEMYIO IO
KaKJI0M TeMe nureparypy. OOmmMil CrUcOK yuyeOHOM W y4eOHO-METOAMYECKON JUTEpaTyphl
MPEJICTaBJICH B OTIENBbHOM paszzene. Kpome Toro, B Marepuanax Mo moAroTOBKE CEMHHAPCKUX
3aHITHIA 10 KaXKIOW TeMe yKa3aHa OCHOBHAS W JIOTIOJTHUTEIbHAS JINTEPATYPA.

JlJis ycrenrHoro 0CBOGHUS JTF000N ITUCIUIUTMHBI HEOOXOIMMO 3HATh €€ Crenu(puIecKyro
TEPMHHOJIOTHIO. B CBSI3W ¢ 3TUM, B MTOMOIIL CTYJEHTaM COCTaBJICH TJIOCCAPUI OCHOBHBIX TEp-
MUHOB.

VYyebnHas nmporpamMma npeHa3HaYeHa, TJIABHBIM 00pa3oM, JIJIsi CaMOCTOSTEILHON paboThI
CTYJIEHTOB, HO MOKET OBITh UCIIOJIF30BaHa M MPH MOJATOTOBKE K ayJUTOPHBIM 3aHATHUSIM.

YueOHo-MeTOoANYeCKOe 00ecledeHrne CAMOCTOSATEIbHOM Pa6oThl CTY/ACHTOB N0 JHCLIHILJIHHE

Konu4yectBo
®opmbl/BHABI ‘1acos, B
HaumenoBanue ) COOTBETCTBUMA C
Ne CaMOCTOSTEILHOMN
pasaena (TemMbl) a6 y4eoHo-
p OTBI TEMAaTHYCCKUM
IJIAHOM
1 | Beenenue. OGmiecTBO 1 | M3yueHne OCHOBHOM JTUTEPATYPHI 4
OKpy>Karolas cpena. W3yuenue nONOIHUTENBHON JINTEPaTyphl
KoHcnekTupoBanyne n3y4eHHbIX HCTOYHUKOB




2 | Cpena u ycioBwus Cy- N3yuenne 0CHOBHOM TUTEPATYPHI 4
[IECTBOBaHUS Opranmu3- | M3ydeHue MOMOTHUTEIBHOU JTUTepaTyphl
MOB. Odopmienue 1adbopatopHOi pabOTHI

[ToaroroBka oTueTa 1Mo J1abOpaTOpHOM padboTe
KoHCneKTHpoBaHNE U3YYEHHbBIX HCTOYHUKOB

3 | Xumus 6uochepsl W3ydeHre 0CHOBHOM JIMTEpaTyphl 8
N3y4yeHne qONOTHUTEIBHOM JIUTEPaTyPhI
Odopmrnenue nabopatopHoit paboThI
[ToaroroBka ot4era 1o J1a00paTOPHOI paboTe
KoHcniekTupoBaHe n3y4eHHBIX HCTOYHUKOB

4 | Xumus atMochepbl N3yueHnne 0OCHOBHOM JTUTEPATYPHI 8
W3ydeHue AOMOIHUTEIHHON JIUTEPATYPhI
Odopmienue 1adbopatopHOt pabOTHI
[ToaroroBka oTueTa 1Mo J1a0OpaTOPHOI padoTe
KoHcriekTnpoBaHye n3y4eHHBIX HCTOYHHKOB

5 | Xumus runpocheps N3yuenne OCHOBHOM JIMTEPATYPHI 6
W3y4eHne NOMOIHUTEIBHON JIUTEPATYPhI
Odopmienne mabopatopHO paboThI
[ToaroroBka otyera no 1abopaTopHOi pabore
KoHcnekTupoBaHue N3y4eHHbIX HCTOYHUKOB

6 | Xumus mutochepsl N3yueHnne 0OCHOBHOM JIUTEPATYpPBI 8
W3ydeHue A0MOIHUTENbHON JIUTEPATypPhl
KoHcnekTupoBanue n3y4eHHbIX HCTOYHUKOB

7 KonTposbs kauecTBa N3ydyeHne 0CHOBHOM JIUTEPATYPhI 6
OKpPY’Karolllen cpebl N3yuenue nONOIHUTENBHOMN IUTEPATYypPhI
KoHcnekTupoBaHue H3y4eHHbBIX HCTOYHUKOB
NTOTI'O 44

5 MPAKTHUKYM 110 JIMCHUIIJIMHE

Tema «Cpena 1 ycJ10BHS CYyIIECTBOBAHHUS OPraHU3MOB»
JlabopaTopnasi padoraNe 1-2
MeTtposornyeckne XapakTepuCTHKU U 00padoTKa pe3yIbTATOB AHAJTUTHYECKUX H3Me-
peHuit

Ileab MO3HAKOMHTH CTYICHTOB ¢ OCHOBHBIMU TIOHATHUSIMA METPOJIOTHH. Pe3ynbTar mo0o-
ro ONpeAeNeHUs] BCET/a COJIEPKUT HEKOTOPYIO OMIMOKY (MOTPEMIHOCTh u3MepeHus). pyrumu
CJIOBaMH, TIOJIYYCHHBIN pe3y/IbTaT aHAM3a HE COBIAJACT C MCTHHHBIM 3HAYCHHEM OIpejese-
MOW BEIIMYUHBI, T. €. C TEM IKCIEPUMEHTAIHHO HAWICHHBIM WJIH TEOPETUICCKU BBIUYHCIICHHBIM
3HaUEHUEM, KOTOPOE HACTOJIBKO OJIM3KO K HICTUHHOMY, YTO €T0 MOYKHO TIPUHSATH 32 HCTUHHOE.

Memponozus (0T rped. metron - Mepa u 10gos - CI0BO, yUeHHE) HayKa 00 U3MEPEHUSIX U
METOJIaX JOCTHKEHHsSI UX €IMHCTBA U TpeOyeMoi TouHOCTH. OAMH U3 OCHOBHBIX Pa3/elioB MET-
POJIOTHH TIOCBSIIIEH METOJaM OIPEISICHHS MOTPEITHOCTH M3MEPEHUH M CO3JaHUIO ITAJIOHOB.
MeTponornueckuMu XapakTepUCTHKAMU METOIWMK aHalli3a MOMHMO TOTPEIIHOCTU SIBISIOTCS
NPABUILHOCMb, 8OCHPOU3BOOUMOCHb, UHIMEPBAL ONPEeOelsaeMblX COOEPHCAHUL, UY8CMBUMENb-
HOCmb, a TIPU OIpeNeJICHHH MUKPOKOHIIGHTPALUN TaKXKe npedell 0OHApyiiceHus WA npeoei
onpeoeneHusl.

Bce 6e3 uckimrouenust pu3nueckre BETUYHMHBI U3MEPSIOTCS ¢ HEKOTOPOM ommubOKon (To-
TPEIHOCTHI0). [ BBISBIEHUS OMMUOOK M MX YHUCIECHHON OIEHKH (OCOOEHHO MpH pa3padboTKe
HOBBIX AHATUTUYECKUX METOIMK) KOJMUYECTBEHHBIM aHAU3 TOBTOPSIOT HECKOIBKO pas, T. €.
MPOBOST NapajuieibHble onpeneneHus. 1100 napannienbHvimu onpeoenreHusmy MTOHUMAIOT TOJTy-
YEHHE HECKOJIbKUX Pe3yIbTaTOB CIMHUYHBIX OMPEICICHUN Il OJHOW MPOOBl MPAKTUYECKU B
OJINHAKOBBIX YCIIOBUSX.

[TycTh ¢ - UCTUHHOE 3HAUEHUE OMPEACNSAEMON BEIUYUHBL; X1, X2...., Xi, Xn- H3MEPECHHBIE
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(eIMHUYHBIC) 3HAYCHHUS OINPEENIIeMON BEIIMYMHBI - PE3YJIbTaThl €IMHUYHBIX OMpPEICeNCHHI; N -
oO11ee YUCII0 eIMHUYHBIX OMPEeIeICHHIA.

[Ton eAMHUYHBIM OTIpeieIeHuEM TOHUMAIOT OJJHOKpaTHOE MpOBEIeHHE BCEH MOcIe0Ba-
TEJIBHOCTH OIlepaluii, IPeyCMOTPEHHBIX METOIUKOMN aHaIn3a.

Pe3ynbrar eAMHUYHOrO ONpEENeHUs - TO 3HAUEHHUE COJEPKAHUS OIPENEIIEMOIO KOM-
MOHEHTA, HalJIEHHOE MTPH €AUHUYHOM OIpEICICHHH.

WHorna (4acTo) BMECTO MCTUHHOTO 3HAUYEHUS ONpPEIENseMON BEJIWYMHBI [ UCIIONB3YIOT
NEICTBUTENIbHOE 3HAUYCHUE COJIepKaHus a (WM MPOCTO JIEHCTBUTENIBHOE 3HAYEHHE a), MO KO-
TOPBIM MOJPAa3yMEBAIOT 3KCIEPUMEHTAIBHO MOJYUYEHHOE UM PAacdeTHOE 3HAYEHHUE Olpeersie-
MOTO COJEp>KaHus, HACTOJIBKO OJIM3KOE K UCTUHHOMY, YTO JJIsl JAHHOW LIEIH MOXET ObITh UC-
I10JIb30BAHO BMECTO HETO.

BenuuuHa x ecTh cpeonee apugpmemuueckoe (cpednee)us pe3yinbTaToB SAMHUYHBIX OTPE-
neneHuit. CuyuTaercs, 4To x - HanboJiee BEPOSTHOEC 3HAYCHHE ONPENCISIEMON BEIIMYUHBI OoJiee
BEPOSATHOE, YEM KaXKJI0€ OTAEIbHOE 3HAUCHUE Xi

[Ton npasunvnocmero pelynbrara aHalvd3a MOHUMAIOT KAayeCTBO aHallM3a, OTpaXkarollee
OIM30CTh K HYJIO Pa3HOCTH MEXIY CPEIHUM apu(METHUYECKUM M UCTUHHBIM 4 (WM JACHWCTBU-
TEJIbHBIM @) 3HAYCHUEM OTNPEECIIeMON BEIUYUHBI:

x-u—0x—a—0
17001
IIPH 1—> 00 TIPU 1 —> 0O
Jpyrumu cioBamu, IpaBUJIBHOCTb Pe3yiibTaTa aHaIM3a OTpakaeT OJIM30CTh MOJYyYEHHOIO Cpea-
HEro 3HAYCHHs x K UCTUHHOMY (WJIU JICHCTBUTEIBHOMY) 3HAUCHHUIO ONPEACIISIEMON BEITMYUHBI.
Bocnpou3zeooumocms pe3ynbraTta aHaINM3a XapaKTEPU3yeT CTENEHb OJM30CTH PE3yIbTaTOB €U~
HUYHBIX ONPEJEICHUN Xj APYT K APYTY.
[TpaBUIBHOCTh W BOCTIPOM3BOAMMOCTD PE3YJIbTaTa aHAIN3a 3aBHCAT OT PA3JIMYHOTO THUIA OIIN-
O0K.

PesynpTaThl XUMHUYECKOTO aHANM3a, KaK U MPUCYIIHE STUM pe3yabTaTaM IOTPEIIHOCTH,
MOKHO paccMaTpHuBaTh B KauecTBe cilydyailHbIX. CBOMCTBA CIydalHBIX BETUYMH OIKCHIBAIOTCS
3aKOHAMH MaTEeMaTUYEeCKON CTaTHCTUKH.

Cnyuainaa eéenuuuna (IPUMEHUTENBHO K KOJIMYECTBEHHOMY aHAJINM3Y)U3MepsieMbli aHa-
JUTUYECKUN curHai (macca, 00beM, ONTHYECKasl IUIOTHOCTb W JAp.) WIM pe3yibTaT aHalu3a.

Bapuanma - otnenpHOE 3HaUCHHUE CITy4ailHON BEIMYUHBI, T. €. OTJEIbHOE 3HAaYEHHUE U3-
MEpPEHHUs aHATMTUYECKOTO CUTHAJA UJIH OIPENIEIsIeEMOr0o COIeP KaHUS.

I'enepansnasa cosoKynnocms - Ujiealn3upoBaHHas COBOKYITHOCTh PE3y/IbTaTOB OECKOHEYHO
00JBIIOro YKcIa U3MEPEHNH (BapUaHT) CIydailHbIX BEJIUYHH.

OpHako Ha NPaKTUKE HEBO3MOXKHO (J1a M HE HYXKHO) MPOBOJIUTH OECKOHEYHO OOJIBILIOE YHUC-
JI0 aHAJIMTUYECKUX OINpPEIETICHHM, TO3TOMY HCIIONb3YIOT HE T€HEPATbHYIO COBOKYITHOCTbD, & 6bl-
06opounyto coeokynnocms - 66160pKy. BeiOopka, cocrosimas U3 pe3yabTaToB aHaIN3a (WM BbI-
OopKa TMOTPEeITHOCTEH), XapaKTEePU3yeTCsl OMPEICICHHON BEPOSITHOCThIO P 1 00beMOM n (Win
KpPaTHOCTbIO aHanu3a). Betbopka - nuckpeTHas (3-5 3HaUEHUH B cllyyae XUMHUYECKOTO aHaJIHN3a),
KOHEYHO3HAYHAs ¥ OTPaHWYCHHAs BEIMYMHA C HEPAaBHOMEPHBIM PACIpEeIEHUEM COCTABIISIO-
IIMX ee BapuaHT. PacmpeseneHne OTKIOHEHUH B BEIOOPOYHON COBOKYITHOCTH HECKOJBKO OTIIH-
YyaeTcss OT HOPMaJIbHOTO pacIipesieseHus: HeOObIINe OTKIOHEHHS MOSBIISIOTCS pexke, O0ibIne
- yame. Takoe pacmpeneracHue OTKJIOHEHHUH HasbIBalOT t-pacnpedenenuem, unu pacnpeodene-
Huem Cmoblodenma (CTaTHCTHKA MajblX BbIOOpPOK). C yBenMYEHHEM YHCIa MapaulebHbIX
omnpenenenuit t-pacnpeneneHue Bce 0oible MpUOIMKaAeTCsd K HOPMAIbHOMY paclpeieieHuIo, a
BbIOOPOYHOE CTaHJAPTHOE OTKJIOHEHHE - K CTAaHJApPTHOMY OTKJIOHEHHIO I'€HEPaJIbHOM COBOKYII-
HOCTH (TIpH TeHepaibHON coBOKymHOCTH 1>20).

BepositHocTh P mosiBieHust pe3ynbTaTa Xi B yKa3aHHOW 00JaCTH 3HAYCHHH HA3bIBAIOT 006e-
PUmMENbHOU 8EPOAMHOCMbIO VIV CHaAmucmu4eckoil naoexcrnocmuito. Takum oOpa3om, J10Be-
pUTEIbHASA BEPOSITHOCTh P IpeCTaBisieT COO0M MO0 pe3yabTaToB (MM MOTPEIIHOCTEH) OT UX
oOmiero umcia, A KOTOPhIX CTaHAApTHAs MOTPEIIHOCTh HE MPEBBIINIAET 3aJaHHON BEIHYMHBI.
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Jnst pe3ynbTatoB (MM MX MOTPELIHOCTEN), HE MONABIIMX B paccCMaTpUBAEMblil MHTEPBaJI, BBO-
JSIT TIOHATUE 00U PUCKA, VITU YPOGHA 3HAUUMOCHIU:
p=1-P.

NHTepBan morpemHocTeil, COOTBETCTBYIOIIUM MPUHITON JOBEPUTEILHON BEPOSITHOCTH

P, Ha3bIBAIOT 0ogepumenvHvim unmepeanom. JlOBEpUTEIbHBI UHTEPBaI BEIOOPOYHOTO Cpell-
HEro apu(pMeTHYeCcKOoro pacCUUTHIBAIOT MO hopmyIie:

XTtAX=X+= E
Jn
rie X - cpenHee apudMeTHIECKOe BBIOOPKH; AX - TOYHOCT HOTPEITHOCTH CPEIHEero apudme-
THYECKOTO BBIOOPKH; S - CTaHJIAPTHOE OTKJIOHEHHE BBIOOPKH; t - KOd(hPHUIMEeHT pacnpeaeeHus
CTbl0JIeHTA; 1 - YUCIIO BApUAHT (OMPEICIICHHUI).
Bemuunaa X Ge3 yKa3aHHs JOBEPUTEIBHOrO MHTEPBANA JIMIIEHA BCAKOrO cMbicia. COrIacHo
MaTeMaTHYECKOW CTAaTHCTUKE, HAJIS)KHOCTD TIOJIYYCHHOTO Pe3y/IbTaTa XUMUYECKOTO aHAIN3a TEM
BBIIIE, YeM ObUIa OOJIbINE JOBEPHUTEIbHAS BEPOSTHOCTh P MpH €ro OIeHKe, TaK KaK IMpU STOM
YMEHBIIIAETCSl BEPOSITHOCTh TIOTEPh CIIyYaiiHBIX 0OJbIIUX morpenrHocteid. Kak mpaBwiio, B aHa-
JUTUYECKON XUMHH IPUMEHSIOT JOBEPUTENbHYIO BeposTHOCTh P = 0,95 (nmpu aHanusze jekap-
CTBEHHBIX IpenapaToB mojarart P =0,99).
Hckawoyenne npoMaxoB u3 BbIoopku. CpaBHeHHeE IBYX BHIOOPOK
['pyOble TOTPENIHOCTH, BO3HUKAIOIIME M3-32 MPOMAaxXoB, JONYIICHHBIX B padoTte, cyie-
CTBEHHO MCK)KAIOT JJAHHBIC aHAIIN3a U BEJIMYMHY CPETHET0 apru(mMeTndeckoro. Tak, pe3yabTaTsl
TUTPUMETPUYECKHUX OMpeeeHnid, oTnyatonxcs Ha 6osiee yem 0,3%, oTOpachiBaoT, Mpu BbI-
YHCIICHUH CPEIHETO apru(hMETHIECKOTO.
Jlna obnapyycenus npomaxoe NPUMEHSIOT CTAaTHCTUYECKUE KPUTEPUH, Hanmpumep Q-
TECT:

X — X,

Q, - uax)
rneQp - pacueTHas BeNWYMHA KpuTepus; Xi+1 - MOJABEPraeMoe COMHEHHIO (T0J03pUTEIbHOE)
3HaueHue; Xi - cocelHee ¢ HUM 3HaueHUe BBIOOPKH; @ - HMana3oH BBIOOPKH; MPEIBAPUTEIHHO
pEeKOMEeH1yeTcsl BapUaHThl BBIOOPKHU PACIONIOKUTh B MOPSJIKE BO3PACTAHMUS.

Paccunrannoe 1mo ypaBHeHHIO 3HaueHUE Qp CpPaBHHBAIOT C TAOIMYHOW BenWUMHOU Qr.
Ecmn Qp>Qr, To npoBepsieMblil pe3yibTaT SBISETCS MPOMAXOM U €ro CleyeT OTOPOCUTH IpH
pacuere cpeanero apupmerndeckoro. [Ipu n> 3 npoBepky HaUMHAIOT ¢ HAUOOJIBIIETO 3HAYECHUS
BbIOOpKU. Ecnu moao3puTenbHblil pe3ynbTaT oKa3aucs MPOMaxoM, TO UCKJIIOYHB €ro, HaXOMAAT
JMana3oH JUisl HOBOW BBIOOPKHU M MPOBEPSIOT YK€ HaUMEHblee 3HaueHue u T. 1. [ BeiOopku
U3 TPEX BapUaHT NEPBOM MPOBEPSIOT HAMMEHBIIYIO BeIW4YMHY. Eciy okazanock, 4To mposepsie-
MYI0 BEJIMYUHY HaJ0 UCKIIOYHUTH, TO BBHIIOJHSIOT JOMOJHUTENBHO €IIe OJIHO OIpe/e/ieHue, 3a-
TEM IMPUMEHSIOT Q-TeCT K HOBOI BBIOOpPKE M MPHU OTCYTCTBUU IIPOMaxa pacCUMTHIBAIOT CpeaHEe
apudmeTuyecKoe.

Ilposepky na 00nopoonocms 6b160pPOK OCYLIECTBISIOT C NMOMOINbIO F-kpumepusa no
CIEAYIOUIEH CXEME.

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

— S12

==,
p Sz

F

raeFp- pacueTHas BeMUMHA KPUTEPUS; 312 - OoJIbILIAs TI0 3HAUYEHUIO TUCTIEPCHS; 322 -MEHbIIIas
JUCTIEPCHUSL.

2. Tlo tabGmurie, C y4eTOM Unciia BApHAHT pacCMaTPUBAEMBIX BEIOOPOK N1 | N2
(cooTBeTCTBEHHO uncIa creneneit ceodonsr: fi = Ni-1,f2 = n2-1), I COOTBETCTBYIOMICH BEPOSIT-
HOCTH P ompeeNaroT TeopeTudeckoe 3HaueHue F-kpurtepus: Fr.

3. ConocTaBisOT pacyeTHYIO U TEOPETUUECKYIO BEIMUUHBI F-Kpurepus,
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JIENIAl0T BBIBOJI O PABHO3HAYHOCTH PACCMaTPUBAEMBIX BEIOOPOK.
Ecnu paccunrannas BenuuuHa Fp MeHble Tabnu4Horo 3HaueHus Fr, To cpaBHHBaeMble BHIOOD-
KU OJHOPOJHBI, T.€. MPHUHAAJIEKAT OJIHOM T'€HEpaJbHON COBOKYMHOCTHU (B NMPOTUBHOM Cily4ae

apupmeTrueckue X paccMaTprUBaeMbIX BEIOOPOK CPAaBHUBATH MEXKAY COOOM HETB35).

4. OmnpenensioT CpeAHEB3BEUICHHYIO JUCIEPCUIO BEHIOOPOK S? ).

(?): (n, ~2)s? +(n, ~1)s7
n+n,—-2

rae MHIEKC 1 OTHOCUTCHA K
yricay BapuadT (N)u aucnepeu (S) mepBoii BEIOOPKH, HHIEKC 2 — COOTBETCTBEHHO KO BTOPOIA.

5. OLEHMBAIOT CTATUCTUYECKYIO HEPA3IMYUMOCTh CPEIHUX apU(PMETHIECKUX BeIUIuH X; 1

X, ipu momony t-KpUTepus 110 YPaBHEHHIO:
t = [Xl - X 2]

p
[c2
S
rjae tp-pacueTHas BenmuumHA t-KpUTepus; N1 U Np- YHCIO BaPHAHT BBIOOPKH COOTBETCTBEHHO C
JUCIiepcuei Si?u S

6. PacuerHoe 3HaueHue {-KpUTEpHsI CPaBHHUBAIOT C TeopeThdeckuM (lr), OmpenesieHHbIM T10
TabuIe A1 BBIOPAHHOTO YPOBHS JOBEPUTEIbHON BEPOATHOCTH P U 4Hcia CTEeNeHel CBo-

6oxb1, paBHOro f=(N1+n2-2). Eciuty<tr, To 3HAUMMOTO pa3iMuns MEXIy ABYMs X He Cy-
IIECTBYET, T.€. NMPHU YCIOBUSX CPAaBHUBAEMBIX BBIOOPOK CHUCTEMATHUYECKas MOTPEHIHOCTh
OTCYTCTBYET.
IIpumep. Coneprkanue ompeenseMoro KOMIOHEHTa B aHAIM3UPYeMOM 00pasiie, HaliIecHHOE B
ISATH MMAPAJUICIBHBIX SIMHUYHBIX omnpeneneHusx (N=5), okazanock paBHbM, % 3,01; 3,04; 3,08;
3,16 u 3,31. M3BecTHO, 4TO CHHTETHYECKasl OlIMOKa OTCyTcTBYeT. TpebyeTcs mpoBecTH CTaTu-
CTUYECKYI0 O00pabOTKy pPe3yJIbTaTOB KOJIMYECTBEHHOTO aHain3a (OIEHUTh UX BOCIPOU3BOJIHU-
MOCTh) ITPH JOBEPUTEIBbHOM BeposATHOCTH, paBHOi P=0,95.
3ananus
1. Tlpu mpoBeaeHUH 5 MapaljieNbHBIX aHATU30B COJEp’KaHUE OMPEeNIIeMOro KOMIIOHEHTa B
aHaJu3upyemMoi oopasie HaiaeHo paBHbIM, %: 3,01; 3,03; 3,05 u 3,11. YcranoBure, UMErOTCS
71 TpyOBIe IPOMaXH, UIIH KE paccMaTprBaeMas BEIOOPKA OJJTHOPOJIHA.
1)3,01; 3,03; 3,05u 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 ananuse NeKapcTBEHHOTO Mpemnapara (C 1eNblo KOHTPOJS ero KayecTBa) MezatoHa — 1%-
HOTO pacTBOpa JUIsl UHBEKITUH — MOTCHIIMOMETPUIECKUM METOJIOM HAWICHBI CICTYIONINE 3HAYC-
Hua pH storo pactBopa: 4,50; 4,52; 4,60; 4,70; 4,75. Onpenenute JOBEpUTETbHBI HUHTEPBAI
cpenHero 3HadyeHus: pH pactBopa me3zaroHa npu qoBepuTenbHOM BeposiTHocTH P=0,95 u oTHOCH-
TETbHYIO OIUOKY CPEAHETO.
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 ompeneneHuu (C LENbIO KOHTPOIS KauecTBa) MOCTOPOHHUX MPUMECE B 00pasie MeTo-
JIOM Ta30’KHJIKOCTHOM XpomaTtorpaguu HalJIEHO CyMMapHOE COJep)KaHue MpUMeECeH, paBHOE B
AT NapajyienbHbIX aHanuzax, %: 1,30; 1,40; 1,50; 1,60; 1,60. OxapakTepu3yiite BOCIpPOU3BO-
JTUMOCTh TIOJIYYCHHBIX PE3yJbTAaTOB, PACCUNTAB JIOBEPUTEIHHBIM WHTEPBAT CPEIHETO U OTHOCH-
TENBHYIO OMMOKY CPEAHETO pe3yNibTaTa Mpu JOBEPUTENbHOM BeposiTHocTH 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
3) 2,31; 2,33; 2,36; 2,37; 2,39; 2,45
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Tema «Xumust 6nocdepbn»
JlabopaTopHas paGora Ne 3-4
Onpenesnenue rpaHuIl CAHUTAPHO-3AIIMTHOM 30HbI PeANPUATHIA
Henbto paboTsl Ne 3 sBisieTcs ompeieieHre rpaHul] CAHUTAPHO-3aIUTHON 30HBI Tpe-
npustus (C33) u rpadpuyeckoe U300pakeHne KOHTYPOB 30HBI B 3aBUCHIMOCTH OT PO3BI BETPOB.
Pa6ota siBnsercs npogomkenueM [Ipaktuueckoi pabotel Ne 1 , B onmrcaHuM KOTOPOW MUMEIOTCS
JTAaHHbIEe, HEOOXOIMMBIE JUUIsI BHITIOJHEHUS HACTOSIIECH paboThI.

1 Onpeoenenue cpanuy caHumMapHo-3auiumHoON 30Hbl RPEONPUAMUTL
Pazmeps C33 B 3aBUCUMOCTH OT PO3bI BETPOB ONPENETAIOTCS 110 hopmyiie
L =x<*P/Po
rae L - paccTosHue OT MCTOYHHMKA BBIOpOCOB 10 rpaHuiiel C33 B paccuuThiBaeMoM pymoOe
(HampaBieHMM BeTpa) po3bl BETPOB, M (3HaueHMs L, Kak MpaBuio, pa3iIMyaroTCs AJi1 BETPOB
pa3HbIX HaNpaBlIeHUH);
X - pacCTOSIHUE JI0 Yy4acTKa MECTHOCTH B JIaHHOM HaIlpaBJIEHUH, I1€ KOHIIEHTpALUs 3arps3HsIo-
niero Bemectsa paBHa 1 [1JIKc.c. (paccunthiBaetcs npu 1 < x/Xxmax < 8),m;
P - cpeaneronoBas noBTOPsIEMOCTh HAPaBJIEHUI BETPOB paccMaTpUBaeMoro pymoa, %;
Po - moBTOpsieMOCTh HaIpaBJICHUH BETPOB OJHOrO pymOa IpH KPYroBoil pose BETpoB, %o,
(Harpumep, Ipu BOCbMUPYMOOBOI1 po3e BeTpoB Po = 12,5 %).
Ilpumeuanue: nis bnarosenieHcka UMEET MECTO CIIEYIOIIAs TOBTOPSIEMOCTh HAIlPaBJICHUN BET-
pOB:
1O - 13%;C-18%;
1O-B - 8%;C-3 -30%);
B- 4%; 3-10%;
C- B-9 %; K0-3 - 8 %,
ITpu pacderax ciaenyeT OLIEHUTh IPaHMILy 30HBI, HA KOTOPOW YPOBEHb KOHILIEHTpAallMM paBeH 1
[T1AKc.c. Anskaxxaoro U3 3arps3HAIOMINX BEIIECTB, BHIOPAChIBAEMBIX TOUEYHBIMU UCTOYHUKAMU
JTAHHOTO MPEANPUATHS.
W3 nony4eHHbIX OLIEHOK BbIOpaTh HaHOOJNBIIYIO, IPUHSB €€ 3a TPaHUIy CAHUTApHO-3aLUTHON
30HBI IPEANPHUATHS.
2 3a0anue no pabome
1 . JIna ucrounuka BeiOpocoB Bamero npeanpustus (cMm. Tabnuiy 3 pabotst Ne 1) HeoOXoaumo
paccunTaTh pacCTOSTHUE 10 IPaHUIbl CAHUTAPHO-3aLIUTHON 30HBI, UCIIOJIB3YS MIPH 3TOM BOCHBMHU-
PYMOOBYIO pO3y BETPOB.
2. PacyeTsl BBINOJHUTD AJI BCEX 3arpsA3HAIONIMX BELIECTB, BRIOPACHIBAEMBIX yKa3aHHBIM Ipejl-
HPUATHEM.
3. Pe3ynbrarhl pacueToB M300pa3uTh rpaduueck, OTMEPUB B MacIITabe Ha BEKTOpax KaXKI0ro
Hanpasnenuss Berpa (O, KO-B, B, C-B, C, C-3, 3, [0-3) paccros-
HUE,HAKOTOPOMIOCTUTAETCAKOHLIEHTPALIUS Ka)XJI0r0 M3 BBIOPACHIBAEMBIX 3arps3HAIOIINX Be-
miects, paBHas 1 [IJIKc.c.. IlomyuenHsble U1 KaXX10T0 U3 BELECTB TOYKU COEIMHUTDH 3aMKHYTOM
JIOMaHOW JINHUEH.
4. Ha yepresxe, mpencTaBIsieEMOM I OTYETA, CIAEAYET M0Ka3aTh OKOHYATEIbHbIE KOHTYpBI C33.
5. Cnenatb BBIBOJBI 110 pe3yjbTaTaM JaHHOW paboTel. (Hampumep, eciu BBIICHUTCS, YTO Mak-
CHUMaJIbHO BO3MOJKHBbIE KOHIIEHTpaluu BbIOpachiBaeMbIX BemecTB Cmax< 1 I1JKc.c. nemaercs
3aKTroYeHue o ToM, uto C33 He HyXHa.)
6. IIpencraBuTh oTUET 1O padoTe.
3 Tpeoboeanusa Kk ogpopmnenuro omuema
1. B oTuere HEOOXOIUMO MPEACTABUTH CIETYIONINE JaHHbIE:
- HAMMEHOBaHUE MPEATPUATHS;
- XapaKTePUCTHKH €ro HCTOYHUKA BHIOPOCOB;
- pe3yJIbTaThl IPOMEKYTOUHBIX PACUETOB;
- KOHEYHBIE PE3YNIbTAThI;
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- BBINIOJTHEHHBIM B MaciiTade ueprex (pucyHok) C33 mpennpustus. 2. OT4eT 3aBepIIUTh BBHIBO-
JaMH.

Tema «Xumus atmocdepbpy
JlaGopaTopHas padora Ne 5-7
Yuert ypoBHs 3arpsi3HeHHsl aTMOC()EePHOro BO31yXa TOYEYHbIMU HCTOYHHUKAMH BHIOPOCOB

B xone BeimonHeHHus pabOThI CTYyIEHTH IPUOOPETAIOT HAaBBIKM pacueTa ypOBHS 3arpss-
HEHUSI aTMOC(EPHOTO BO3/yXa BHIOpOCAMHU TOUEYHOTO MUCTOYHHMKA (B OCHOBHOM U3 TpyO mpo-
MBIIUICHHBIX TpeAnpusTuii). HeoOxoumele s MpOBEACHUS pacyeToB JaHHBIE 00 MCTOYHHUKAX
3arpsi3HEHUS MPUBEICHBI B TAOIUIIAX.

1. Pacuem ypoens 3azpa3HeHus ammocphepHozo 6030yxXa 6peOHbIMU 6b1OPOCAMU RPEONPUL-
mui

Bce ucTrouHMKHM 3arpsi3HEHHS aTMOC(EpPHOTO BO3AyXa MOAPA3CISAIOTCS Ha TOYCUHBIC
(Hampumep, TpyOa NMpeAnpusiTUsi), IIIOCKOCTHBIE (CBajKa) U JUHEIHbIe (aBTOMarucTpanb). [Ipu
BBINIOJTHEHUH JTAHHOW pabOThl CTYJEHTBI 3HAKOMATCA ¢ METOJUKON PAacUETOB YpOBHS 3arpsi3He-
HUSL aTMOC(EPHOTO BO3ayXa TOYEYHBIMU MCTOYHUKAMU BBIOpOCOB. [Ipu 3TOM paccumThIBaeTcs
KOHLEHTpALUs 3arps3HAIOLIET0 BEIIECTBA B BO3JIyXE HAa Pa3IMYHBIX PACCTOSHUSX OT MPOMBIILI-
JICHHBIX TPYO W JeNaeTcsi BBIBOJ O BIMSHHUM JIAHHOTO MPEANPUATUS HA OKPYKAIOIIYIO Cpely B
JAHHOM paifoHe (IyTeM CpaBHEHUS pacdeTHON KOHIIEHTPALMH 3arps3HSIOIIErO BEIIECTBA C €ro
IpesiebHO JOMYCTUMOM CpeHEl CyTOUHOM KOHIIEHTpAlKel B aTMOCc(epe HACEICHHBIX MYHKTOB
—I1dKc.c.).
B Xone mpoBOOUMBIX pacdyeToOB BHAYAJE OMpENesieTcss MaKCUMaabHas KOHIIEHTpAIHs 3arpsi3-
HSIOLIETro BelecTBa B BO3AYXE Cmax, KOTOpas MOXET ObITh JIOCTUTHYTa Mpu Haubojee Oiaro-
MPUSTHBIX METEOPOJIOTUYECKUX YCIOBUAX (KaK MPaBHIIO, MPHU OMACHOM cKopocTu BeTpa Umax U
Ha OIPEIEIEHHOM OT UCTOYHUKA BBIOPOCOB PACCTOSIHUM Xmax). 3aTEM ONPEIEINIAETCS KOHLIEHTpa-
IIUs1 3arPSA3HSIONIETO BEIIeCTBA B aTMOC(HEPHOM BO3AYyX€ HA 33JaHHOM PACCTOSHUU X OT UCTOY-
HUKa BHIOPOCOB.

2 Onpeoenenue MaKcumaibHoli KOHUEHMPAYUU 8PEOHO20 6eUieCmed 8 ammochepuom

6030yxe
PacueT MakcuManbHOM KOHIIEHTpALUU 3aTPS3HSIONIETO BEIIeCTBAa B BO3yX€E BHIMOIHSIETCS B CO-
OTBETCTBUHU C (HOPMYIIOi:
Coax=A"M-F-m-n-T- -H?* (\%% AT)_1/3, (1)
rae A — Ko3QpPUIUEHT, 3aBUCSIUN OT TeMIepaTyphl cTpaTudukanuu arMocdeps! (Tadnuua 1);
M - macca BpeJJHOTO BEIeCTBa, BEIOpAckIBAEMOro B aTMoc(hepy B €IUHHILY BpEMEHH, I/C;
F - 6e3pa3zmepHbIil KOAPGUIIMEHT, YIUTHIBAIOIINI CKOPOCTh OCEJaHUsl BPEIHBIX BEIIECTB B aT-
Moc(hepHOM BO3IyXE;
M 1 n- Ko3pUIUEHTHI, YIUTHIBAIOLINE YCIOBHs BbIXoja razopo3aymHoil cmecu (I'BC) u3 uc-
TOYHUKA;
H - BbIcOTa UCTOYHMKA Ha/l YPOBHEM 3€MIIH, M;
' - 6e3pa3mepHbIil K03 ULIMEHT, YUUTHIBAIOIINN BIUsSHHUE penbeda MmecTHOCTU. Ecnu Tepputo-
pHsi, Ha KOTOPOIl pacmosiokeH HCTOYHUK BBIOPOCOB, POBHAS, TO €CTh Mepenaja BbICOT HE MPEBbI-
maet 50 m Ha 1 kM, To I'=1; ecnu nepenax BoicoT 60see 50 M, HO He mpeBbimaeT 100 M Ha 1 KM,
o ['=2; 115 cubHO TIepecedeHHo MecTHOCTH [=3;
AT - pa3HOCTb MEXAy TEMIepaTypoil BEIOpackiBaéMoi ra30Bo3ayIIHON cMecH TT U TeMmnepary-
poit okpyxatomero Bo3ayxa To, °C (s r. biarosemniencka 3naueHue To TpUHAMAETCS PaBHBIM
21,4°C);
V- pacXoJ1 Ta30BO3/YIIHOM cMecH (M°/C), pacCUMTHIBAEMEIiT TT0 GopMyIIe:
V1 =0,785D*Wcp,(2)

rae D - tuameTp ycThs HCTOUHUKA BEIOPOCOB (TPYOBI),M;
Wcp - cpenHsisi CKOPOCTh BBIXOAA Ta30BO3AYITHOW CMECH U3 YCThsl UCTOYHHKA, M/c. (Wep = 7
M/CEK).
[Tpu HanMU4MK HA TPEINPHUITHA OYUCTHBIX U Ta30YJIaBIUBAIONINX COOpYKeHuH npunuMaiot F =1
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JUTSL BCEX Ta3000pa3HbIX BEUIECTB, a TAKXKeE JIJIsl MEJIKOUCTIEPCHBIX BEIIeCTB (301, bUTb U JIp.) U
F =2 nns menkoaucriepcHbIX a’pososeil. Eciiv ouucTHbIe M ra3oysaBiMBAIONIME COOPYKEHHS
OTCYTCTBYIOT, TO F =3.
KoadduimenTsl m 1 n onpeAenstorcs B 3aBUCUMOCTH OT IapaMeTPOB I' U g, KOTOPhIE paCCUUTHI-
Batorcs 1o Gopmyrnam (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 Y2+ 0,34 r %)L ecotm r < 100;
m =147 r 13 ecam r > 100. (5)
n=0,5320°-2,13 g+ 3,13, ecoin 0,5 < g <2;
n=44g,ecau g<0,5;
n =1,ecin g > 2(6)
3 Onpeodenenue paccmoanus om UCHOYHUKA 8b1OPOCO8, HA KOMOPOM 00CMU2AEMCA MAKCU-
ManbHAA KOHUEHMPAUUA 3a2PAHAIOULECO 6eULeCEa
Ornpezenienne pacCcTosiHUSA X max (M) OT UCTOYHUKA BRIOPOCOB, HA KOTOPOM MPU3EMHAasi KOHIIEH-
Tpamus 3arpsasusoniero semectsa C (Mr/mM®) mocTuraer MakcumansHOro 3HadeHus C max
(Mr/M3), BBITIONHAETCS ¢ TTOMOIIBIO (hOPMYITBI:
x max= 0,25(5-F) - k - H; (7)
rze k - 6e3pa3mepHblil K03((HUITUEHT, pacCUNTHIBAEMBIH ¢ ToMOIIbIo hopmyi (8) u (9).
Jlns r < 100: k = 2,48 (140,28 r®),mpug< 0,5;
k=4,959 (1+0,28 r'*®) mpu 0,5 < g <2;
k =7 g (1+0,28 r'*®), mpu g > 2;(8)
Hnsir>100: k= 5,7, mpu g<0,5;
k=11,4g 0opu 0,5 <g<2;
k =16 g2, mpug > 2;(9)

4. Onpeoenenue memeoponocudecKux ycioeuil, npu KOMopwlx Moxdcem 0blmb 00CIMUZHYmMa
MAKCUMATIbHAA KOHUEHMPAUUS 3A2PAZHAIOULE20 6EU4ECNEA 6 8030YXe
OCHOBHBIMU METEOPOJOTHYECKIUMH (PAKTOpaMU, BIUSIOMIMMHU Ha KOHIICHTPAINIO 3arPS3HSIONIINX
BEIIECTB B aTMOC(EepHOM BO3JyXe, SIBISIFOTCS CKOPOCTh W HampaBieHue BeTpa. OmacHasi CKo-
pocTb BeTpa Umax (M/C), TpH KOTOPOI TOCTUTAETCS HA PACCTOSHUU Xmax OT UCTOUYHUKA BEIOPOCOB
MaKCHMaJIbHO BO3MOXKHOE 3HAUCHWE KOHIICHTPAIUU 3arps3HSIONICTo BemecTBa CmaxOMpeIes-

etcs o ¢popmynam (10) u (11).
Jlost r< 100:Umax =0,5, HpI/I g< 0
Umax = g,mipu 0,5<g <2;
Umax = g (1+ 0,12Y%)npug> 2 (10)
Jsr > 100Umax =0,5,mpug < 0,5;
Umax = g, ipu 0,5<g <2;
Umax= 2,29, ipu g> 2;(11)
S Onpeodenenue Konyenmpayuu 3a2pA3IHAIOULE20 6eulecmed 6 ammocgepe na 3a0an-
HOM PACCMOAHUU OM UCMOYHUKA 8b10POCO8
[Tpu omacHo# ckopoctr BeTpa Umax pHU3eMHAst KOHIIEHTpanus 3arps3Hsioniero C B atmocdep-
HOM BO3JIyX€ Ha PACCTOSHUH X OT UCTOYHHKA BRIOPOCOB PACCUUTHIBAETCS 1O (OpMYyIIe:
C=S1-Cmax(12)
rae Si- Oe3pa3smepHasi BeIMUYWHA, 3aBUCAIAs OT 3HadeHHs koddduimenta F u oTHOIIEHUS
X/Xmax, KOTOpOe 0003HAYCHO HIDKE Yepe3 o
S1=1,13 (0,13 0?+1)* ;mpn 1< a0 <8;
Si=a (3,58 a?+352a+120)-, mpu F < 1,5 n a >8;

S1=(0,1 02+2,17 0=17,8) ,nmpu F>1;5, u a.>8(13)

JUis HU3KUX ¥ MIPU3EMHBIX HCTOYHHUKOB BBHIOPOCOB, i KOTophIX 2 < H < 10,BeIpaxkeHneS1 ume-
€T B

S1=0,125[10-H+(H-2)S1*],
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rae S 1 onpenensiercs mo gpopmyne (1.13%*):

Si*=30*-8ad+6a’ npua<1.(13%)

6 3adanus no pabome:

1. Jlna Bamero npeanpustus U3 TaOiuibl 3 paccunTaTh YPOBHH 3arpsi3HEHUS] aTMOC(EPHOIro
BO3/yXa BeIOpOocaMu npeAnpusTis Ha paccTostHu 500 M OT HCTOUHUKA BBIOPOCOB.
2. OCHOBBIBasICb Ha CPaBHEHUH IOJIYYEHHBIX IPH pacueTe 3HAU€HHM KOHIEHTpalMU 3arps3Hsi-
forux BemiectB ¢ BennmunHoU [1JIK c.c. (Tabmn. 2), caenats BBIBOJBI O BIMSHUHA KXKIOTO U3 3a-
I'PA3HSIOIIUX BEIIECTB HAa PACYETHYIO TOUKY TEPPUTOPHU TOPOAA.

3. IlpexncraBbTe OTUET 1O padore.

7 Tpebosanusa k oghopmnenuro omuema

1. B oTueTe HEOOXOAMMO IPUBECTHU CIEIYIOIINE JAHHbIE:

- Ha3BaHUE NPeIPUATHS;

- XapaKTepUCTHKH UCTOYHHUKA BEIOPOCOB (BBICOTA U TMAMETP YCThs TpyObI, Temneparypa I'BC);

- XapakTepHUCTUKa BbIOpackIBaeéMbIX B aTMoc(epy 3arpsi3HsIoImuX BemecTs (Ha3Banue, I1/1Ke.c.;
00BeM BBIOpOCa);

-3HaYeHHEe OonacHou ckopocTH BeTpa Umax;

- pe3yJIbTaThl IPOMEKYTOUHBIX PACUETOB C TOUHOCTHIO 3 3HAKa MOCIIE 3aIATOM;

- KOHEYHBIE Pe3yJIbTaThl (KOHIIEHTPALUIO KaX/10T0 U3 BhIOPACHIBAEMbBIX 3arPsI3HAIOLINX BEILECTB
Ha pacctogHuu 500 M OT MCTOYHMKA BBIOpOCA, IPH 3TOM TOYHOCTh pacyeTa KOHLEHTpPALUU 3a-
IPA3HSAIONIETO BEIIECTBA JIOJDKHA COOTBETCTBOBaTb TOYHOCTH TAaOJIMYHOIO 3HAYEHHs €ro
[11Kc.c.).

2. Otuer 3aBepLINTh BHIBOJAMU.

8 Kpamkasa xapakmepucmuxka HeKOmMOPIX 3A2PAZHAIOULUX EULECE

AKpoJienH — OecliBeTHas JIeTy4asl )KUAKOCTh ¢ pe3KuM 3arnaxoM. OOpa3yeTcst Ipu HETOoJIHOM
CrOpaHMM Macesl U COJIEP’KaTCsi B OCHOBHOM B BBIXJIOIHBIX ra3ax aBTOTpaHCHOpPTa. AKpOJIEUH
o0agaer pa3ipa’karoliiM U HAPKOTUYECKUM JEHCTBHEM.

Mertasbl IpeACTaBIsAOT COO0H SAbl C MHAUBUAYAIbHBIM TOKCHUECKUM JeiicTBueM. Hampumep,
MeOb BBI3BIBAET, TOJIOBOKPYKEHHE, CIIa00CTh, 00JIb B MBIIIIAX, HAPYLIEHUS (PYHKIMI KpOBETBO-
penusi. Ceuney — TMOJUTPOIHBIN 57, AKKYMYJIUPYIOIIUNCSA B KOCTAX, OTPULIATENIHO JIEHCTBYIO-
LU Ha HEPBHYIO CUCTEMY U KPOBb.

Oxucasbl a30Ta U cepbl 00pa3ylOTCs MPU CKUTAHWU Pa3IMYHBIX BUJOB TOIUIMBA. [Ipu BabIxa-
HUU 9THX BEILECTB B OPTaHU3ME YEJIOBEKA MPOUCXOJUT COCIUHEHHE MX C BOJOW M IEPEXO] B
KHCJIOTBI, KOTOPbIE OKa3bIBAIOT pa3pa’karoliee U MpIKUraromiee JeicTBHe.

®eHOoJIbI - NPOU3BOJHBIE APOMATHUECKUX YIIeBOJOpoJoB. PeHon mpencTaBiser coboi Gec-
[[BETHBIE KPUCTAJJIBI C CHJIBHBIM 3amaxoMm. Vcrosb3yercss mpu MpOU3BOJCTBE JIEKAPCTBEHHBIX
BEULIECTB, KPACUTEIIEH, CHHTE3€ OPraHMYECKUX COeNMHEHNN. PEeHON — HAapKOTUYECKUH A1, ei-
CTBYIOIIMI Ha IIEHTPAIbHYIO0 HEPBHYIO CUCTEMY U OPI'aHbl JIbIXaHUS.

Tabnuua 1. 3nauenue korpuimenta A s HEKOTOPBIX TEPPUTOPUIA

Teppuropus Koaddunuent A

Cpennsist Asus, roxxuee 40 © c.i., bypsarckas ACCP, Yntunckas 00- 250

JacTh

Poccus, 1oxxuee 50° c.mr., Cubups, Jlaneanii Boctok, Kazaxcran 200
EBponelickas yacts P® u Ypan ot 50° go 52° c.. 180
EBponeiickas gacte P® u Ypain ceBepree 52° c.u1., Ykpanna 160
MockoBckas, Tynbckasi, Psa3anckas, Bnmagumupckas, Kanyxckas, Ma- 140
HOBCKast 00J1acTH.

Ta6muua 2. I1JIKc.c. HeKOTOPBIX BEIIECTB B aTMOC(epe HACETICHHbBIX TYHKTOB

BemecTBo II/1Kc.c., mr/M® |BemectBo IKc.c., mr/m®

AKponeuH 0,03 [Tponmen 3,0
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AmMuak 0,04 [Teu1e 0,15
AHWINH 0,03 [Teu1e IEMEHTHAS 0,01
AueroH 0,35 PryTh MeTammudeckas 0,0003
Benzoxn 0,1 Caxa 0,05
Juoxcun cepsl 0,05 CBuHenl 0,0003
Juokcun yriaepona 3,0 CepoBosopon 0,008
3oma 0,5 CrnupT METHIIOBBIN 0,5
Mens 0,002 Cnupt 3TUIIOBBIN 5,0
Hukens 0,001 denon 0,003
OKHUCHEI a30Ta 0,04 dopmanbaerug 0,003
OKHCB 3THIIEHA 0,03 Xiop 0,03
Okwucsk yriepoaa 1,0 XITOpUCTHIN BOAOPO/ 0,2
Tabmumma 3. XapakTepucTHKa MPEANPUSITHIA
Ne | YcnoBHoe Ha3Banue npea- Bricora HwnameTtp Temnepa- Bri6poc 3a-
HPHSTHS, 3arPSI3HSAIONICE TpyObI, M | ycThsi TpyOBI, | Typa I'BC, IPS3HSIOIIETO
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
aKpOJIEH 12,0
areToH 2,7
benon 7,7
pPTYTh 0,4
3 | «Beray» 33 1,2 100
JTMOKCHU]T CEPBI 1,0
OKCHUJI yTiepoa 1,2
caxka 48
denon 3,3
4 | «I'mobyc» 26 2,1 135
aMMUaK 3,4
OKCHJIBI a30Ta 1,6
caxka 9,8
benon 0,9
5 | «I'paHuT» 25 1,0 130
aMMUaK 29
JUOKCU]T YTIEpOJa 3,9
3014 3,6
dbopMmanbaerua 1,8
6 | «3apsa»
areToH 15
PTYTh 0,2
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denon 0,5
dbopManbaerua 2,7
7 | «/IuHamo» 38 1,2 118
aKpoOJIEUH 10
OKCHJIBI a30Ta 1,5
caxka 1,7
PTYTh 0,3
8 | «Kamubp»
aleToH 2,2
JTIMOKCHU]T CEPBI 21 1,6 115 1,6
30J1a 4.1
denon 1,0
9 | «KBapm»
aMMUaK 3,9
OKCH/JI yTIIepo/ia 35 1,3 130 1,5
CBUHEI] 1,2
dbopmaibieru 2,6
10 | «JIya»
aKpOJICHH 7,9
JTUOKCH]I yriepoaa 17 1,8 105 3,4
30J1a 3,5
OKCHJI yriiepoja 0,9
11 | «Meteop»
aleToH 2,4
JTUOKCHU]T CEPBI 40 15 112 2,1
caxka 2,0
CBUHEI] 15
12 | «Omera»
aMMMaK 19 0,9 120 2,9
JUOKCU]T YTIEpOJa 3,9
PTYTh 0,4
dbopMmanbaerna 2,1
13 | «IIpoTon»
aKpOJICUH 6,3
30J1a 31 1,2 125 5,4
OKCHJIBI a30Ta 2,0
benon 2,6
14 | «Pecypc»
JUOKCU]T YTIEpOJa 3,5
JTIMOKCHJT CePBI 23 19 105 2,0
OKCHUJI yTiepoa 1,8
CBHUHET] 1,3
15 | «Py6un»
areToH 3,1
PTYTh 33 1,1 140 0,3
caxka 12,7
dbopMmanbaerua 3,0
16 | «Curmay
aMMUaK 3,1
JTUOKCHU]T CEPBI 24 1,4 110 1,8
OKCHJIBI a30Ta 1,9
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deno 2,9
17 | «Cnextp»
JTUOKCH]T yTIIepoia 3,9
30J1a 37 1,6 114 5,7
caxka 14,0
CBUHEL] 1,8
18 | «Turan»
aKpOJICHUH 7,4
OKCHJI yIiepoja 48 1,3 85 3,0
PTYTh 0,6
dbopmaiberu 4.1
19 | «Toma3»
JTUOKCH]T yTIIepo/ia 3,1
OKCHJBI a30Ta 27 1,2 97 2,2
CBUHEI] 1,4
denon 2,5
20 | «®oTon»
aMMUaK 2,8
JTIUOKCHU]T CEPBI 18 0,8 110 2,1
30J1a 3,2
OKCHJI yriiepoja 1,9

[Tpumeuanus k Tabaune:
1) Bce mpeanpusTUs pacioiokeHsl B I. biaroBemeHcke, UMEIOT OYMCTHBIE U T'a30yJIaBIHUBaIO-
1€ COOPYKEHUS;
2) mepenaj BHICOT Ha TEPPUTOPUSAX BCEX MpeanpuaTuil He npesbimaet 50 M Ha 1 kM.
JlaGopaTopnas padora Ne 8-9
Pacuer npegesbHO J0NMyCTUMBIX BHIOPOCOB M MUHUMAJIBHOM BBICOTHI HCTOYHUKA BBIOPO-
COB NpeaNpUsATUS

Lenbto mpakTudeckoil paboTel Ne 2 sBisieTCs O3HAKOMIIEHHE C METOAMKON pacyeToB
npelenbHO JTONMyCcTUMBIX BbIOpocoB (II/IB) 3arps3sstommx BeLIECTB MPEANPUSATHH C Yy4ETOM
(OHOBBIX KOHIIEHTPALIUU U MUHUMAJIBHO JAOMYCTUMOI BBICOTHI TPYOBI H min.
Pabora sBnsieTcss nponoikeHUeM InpakTudeckoi padoTsl Ne 1,B omvcaHMM KOTOPOM MMEIOTCS
JTaHHbIE, HEOOXOIMMBIE JUIsI BHITIOJHEHUS HACTOALIEH paboTHI.

1 Pacuem II/IB u munumanvHoil 861COMbL UCMOYHUKA 8b1OPOCOB
npeonpuamuii

Pacuers! I1/IB 1 Hmin BBINOIHAIOTCS, KaK MPAaBUIIO, IPU TPOEKTUPOBAHUHU
OpeINpusTHs U BEIOOpE MeCTa ero pacloyioKEHUsI Ha MECTHOCTH C YYETOM TEXHOJOIMYECKOIo
npolecca ¥ Ipy MIaHUPOBAHUM U3MEHEHUS! TEXHOJIOTMUYECKOTO Ipolecca, 00 Mpu N3MEHEHU U
IIPOEKTHBIX MOIIHOCTEM.
[Tpu ompeneneHnn MUHUMAaJIbHON BBICOTHI MCTOYHHMKA BBHIOPOCOB M YCTAHOBJIEHHWU MPEIEIBHO
JIOITYCTUMBIX, BBIOPOCOB 3arps3HSIOIIMX BEIIECTB HEOOXOIUMO YUUTHIBATh, YTO CPEAHSS CYyTOU-
Hast KoHueHTpalus Ci, KaKJI0ro 1-TO 3arpsA3HSIONIET0 BEUIeCTBa B MPU3EMHOM CJI0€ aTMoc(epbl
HACEJICHHBIX ITyHKTOB HE JIOJIKHA MPEBBIIIATh €ro MpeleibHo JonycTuMoi koHeHTpauuu 1K
(cm. 3nauenus [1J]Kc.c. B Tabnue 2 npaktuueckoit padotel Ne 1), To ecTb
Ci <I1JIK, (15)

[Tpu Hamuuuu GOHOBOTO 3arps3HeHUs aTMOchepsl (OHO XapakTepu3yercs 3HaueHueM Cg), KOTo-
pO€ MOXET BO3HUKHYTh IIPH PACIIOIOKEHUH HA JaHHOHN TeppuTopus PYHKIMOHUPYIOIIUX Mpe-
NpUATHH, YK€ BEIOpachIBAIOIINX B aTMOC(Epy aHaTOIMYHbIE 3arpsA3HSIONINE BEIeCTBA, HEOOXO-
numo BMecto C mpumensats Benmmuuny C + Cd, To ecTh

C+Coh<IIJK. (16)

Ilpumeuanue: 1Jig 30H KypopTOB, MECT pa3MEILEHUS 30H OTJbIXa HACENIEHUS U APYTUX TEPPUTO-
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pHii ¢ MOBBIIEHHBIMU TPEOOBaHUSMU K oXpaHe aTMocgepHoro Bozayxa Bmecto I1JIK HeobOxo-
JIMMO MPUMEHATH 3HaueHue, papHoe 0,8 [1/1K.

[Tpu pacuere Cy HEOOXOIUMO OMPEACIUTH BCE MPEANPHUATH, BEIOpachiBaromue B atMocdepy
AQHAJIOTMYHBIE 3arps3HAIONIME BEUIECTBA, BHIYMCINUTh PACCTOSHUE OT UX MCTOYHHMKOB BBIOPOCOB
(Tpy0) m0 MecTa IUIaHMPYEMOI'O pa3MELIEHUs MPENNPUATHS, 1 KOTOPOro yCTaHABIMBAECTCS
I1/IB, mo meTonuke, OMMCaHHON B MpakTHueckoh padore Ne 1, ompenenutbh ypoBEeHb KOHIICH-
TpaLUU OT UMEIOLINXCS UCTOYHUKOB B pailoHe pa3merniaeMoro npeanpustus. Ilomxydennsie 3Ha-
YEHHs] KOHUEHTPALUU JUIsl PACUETHBIX MPEANPHUATHI OyayT cuuTaThCsi (POHOBBIMU KOHIIEHTpa-
[USIMH 3arPS3HSIONINX BEIIECTB B aTMOC(HEPHOM BO3TyXeE.

Jna onpenenenns Cgy cienyer nmposecTtd pacdeTbl Cmax A MPOSKTUPYEMOTO IPEIIPUITHS 110
METO/IMKE, U3JI0)KEHHOW B MpakTHuecKoi padore Ne 1, u mpuHsATH moMmydeHHOe 3HaueHue 3a C.
N3mensisa 3nauenue M B popmyine (1) u3 onucanus npakTudeckoi padotel Ne 1 (M3MeHsist Maccy
BBIOpAchIBAEMOro B arMoc(epy 3arps3HSIOLIETO BEIIECTBA), JOOUTHCS BBIMOJHEHUS HEPAaBEH-
ctBa (2). [lonyuyenHoe munenue BpiOpoca (r/cek uiu T/roj) OyaeT A MIaHUPYyEeMOro Mpearnpu-
ATHUS TIPEJEIIBHO JOMYCTHMBIM - B 3TOM CIIy4ae IMPH Pa3MEUICHUU MPEINpUsiTHs Ha JaHHOU Tep-
PUTOPHH C YUETOM YK€ MMEIOIIUXCS MPEANPUATHI SKOIOrHUecKas 00CTaHOBKA B JI000 TOUKe
TEPPUTOPUU TIPH JIFOOBIX METEOYCIOBUAX OyIeT MPUTOTHOM JIJISl JIIOCH.

MunumalnbHas BbICOTa UCTOYHHMKA BBIOPOCOB (TpyObl), paccUMThIBaeMasi MpU MPOSKTUPOBAHUN
NPEINPUSITHS:

Hmin= (AT-V1) Y°[A -M -F -m-n-D -T/ (ILJK c.c. — Cy)]"2 (17),

rae A, D, F, I'; Vi- mapameTpsl, onucaHHble B MpakTU4YeCcKoi padote No 1;
M - 06beM BBIOPOCOB, TO €CTh Macca 3arps3HAIOLIEro BEIIECTBA.
BbIOpacbiBaeMas B aTMoCc(epy MPOEKTUPYEMBIM IPEAIPUITHEM B €UHUILY
BpPEMEHH.
IIpumeuanus:
1. Eciiu 3 ucTouyHMKa BBIOpAChIBA€TCS HECKOJIBKO 3arpsI3HAIONIMX BEILIECTB, TO 33 BBICOTY TPY-
OBl TOJKHO MPUHUMAThCS HauboJbllee U3 3HaYeHU Haam, koTopble onpeeneHsl s KaxJ10ro
BELIECTBA B OT/AEIBHOCTH.
2. YBenu4eHue BBICOTHI TPYObl IPOU3BOIUTCS AJisi 00€CIEUeHUs] pacCEMBAHUS 3arpsI3HAIOLIETO
BeIlecTBa ¢ Lenbio coomoaenus Bennuunbl [1JIK B mpusemnom cinoe atmocdepsl. [Ipu aTom He
JIOTTYCKaeTCsl UCIOJb30BaHUE HAa IHEPreTUYeCKUX oO0bekTax TpyO Bbimie 250 M, a Ha JOpyrux
npous3BojcTBax - 6onee 200 M. Ecnu npu pacuerax mosydeHbl 3HaYSHMsI, TPEBBIIIAIOIINE yKa-
3aHHbIE, JIEJIAeTCs BHIBOJ O HEOOXOJUMOCTH MEPECMOTpa TEXHOJIOTMYECKOI0 MpoIiecca C LENbIo
CHIDKEHHS BEIOPOCOB B armocepy, A100 (MpH MPOEKTUPOBAHUN NMPEANIPUATHS) U3MEHEHUS Me-
CTa pacroJIOKEHUS IPEITPUITHS.
1 3a0anue no pabome

1. B Bamewm BapuaHnTte coueTaHus NPeANPUATUI TIPUHATH NIEPBOE NPEANpUsITHE 32 yKe PYHKIIN-
OHMpYIOILIEE, a BTOPOE - 3a ImpoekTupyemoe. Onpenenuts Ui BToporo npennpustus [1/IB u
MHUHUMAJBbHYIO BBICOTY TPYOBbI C y4eTOM (POHOBOM KOHIIEHTPALMU 3arpsA3HSIONINX BEUIECTB, CO-
3/1aBa€MOM NEPBBIM NPEATIPUATHEM.
2. PacueT KOHKPETHOTO BapuaHTa BBIIOJHUTH MO TEM 3arpsA3HSIONIMM BEIIECTBaM, KOTOpHIE
COBIIAJAIOT B BEIOpOcax 00ouX mpennpustuil. Paccrosiaue Mexay
1-mu 2-m npeanpuaTusaMu npuHITH paBHbIM 3000 M.
3. Cnenatp BBIBOJIBI HA OCHOBE aHAJIN3a MOJTYYEHHBIX PE3YJIbTATOB.
4. IlpeacraBuTh OTUET 1O padoTE.

2 Tpebosanusa k oghopmnenuro omuema
1. B otyeTe HEOOXOIUMO TIPEACTABUTH CIEAYIONINE JaHHBIC:
- HOMEp BapHaHTa C yKa3aHUEM COUYETAaHUs HAa3BaHUM MPEANIPUATHI;
- Pe3yJIbTaThl IPOMEKYTOUYHBIX PACUETOB C TOYHOCTBIO 3 3HAKa IOCIIE
3aMsAToM;
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- KOHEUHBIE PE3yJIbTaThI.
2. OT4eT 3aBepUINThH BHIBOJIAM.
Tabauna 4. BapuaHThl BbINOJIHEHUS PACYETOB

Ne Bapu- | Coueranue Ha3BaHuil npeanpusi- | Ne Bapuanrta | CoueraHue Ha3BaHUN IPEIIPU-
aHTa TUN ATUN

1. « Actpay + «'1odyc» 11. «Meteop» + « Kanubp»
2. «bapbep» + « 3aps» 12. «Omeran+ «Pyoun»
3. «Bera» + «Merteop» 13. «[Iporon» + «Kanubp»
4, «I"'mobyc» + «Jluaamoy 14. «Pecypey» + «Beray
o. «'panuTrt «DOTOHY 15. «Pyoun» + «3aps»

6. «3apsi» + «Turan» 16. «Curmay + «Tomaz»
7. «/lunamoy + «IIpoTon» 17. «Cnektpy + «Meteop»
8. «Kanmubp» + «DoTon» 18. «Turtan» + «PyOoun»
Q. «KBapuy» + «Pecype» 19. «Tomaszy» + «'mobGyc»
10. «Jlya» + «Criektp» 20. «Dorony» + «Pecype»

JlaGopaTropnas padora Ne 10-11
Pacuer 3x0oHOMHYecKOro ymepoa o1 3arpsi3HeHUusi aTMOC(epPHOIo BO31yXa TOYECYHBIMH HC-
TOYHHUKAMH BbIOPOCOB

ITon 3arpsi3HEHHEM OKpY>Karolle cpelbl MOHUMAIOT aHTPOIIOTEHHOE 3arpsi3HeHue, o0y-
CJIOBJICHHBIE TIOCTYIIJIEHUS! B HEE BEILLECTBA U SHEPrUU, MPUBOJASILINE K YXYIIIEHUIO €€ COCTOs-
HUS C TOYKHU 3PEHUS COLIMATIbHO-?)KOHOMMYECKMX UHTEPECOB OOIIECTBA.
[Ton 3xoHOMHUYECKUM YIIEpOOM, HAHOCUMBIM OKPYKAIOILEH cpesie, TOHUMAIOT BbIPAKEHHBIE B
CTOMMOCTHOH (opMme (aKTUUYEeCKHe M BO3MOXKHBIC YOBITKH, NIPUUYMHSEMbIE HAPOJHOMY XO3si-
CTBY 3arpsi3HEHUEM OKpY’KaoIlel' Cpebl, U JOMOJHUTENbHbIE 3aTPAaThl HA KOMIIEHCAIIMIO 3TUX
yOBITKOB. DKOHOMUYECKHH yIepO OT 3arpsi3HEHUs Cpebl ABISETCS KOMIUIEKCHOM BETMYMHON U
ciaraeTcsl U3 yuepOooB, HAHOCUMBIX OTJIEIbHBIM BUIAM PEIUIINEHTOB B NpEJeIax 30Hbl aKTUB-
HOTO 3arpsi3HeHHs. B kauecTBe OCHOBHBIX PELMIIMEHTOB paccMarpuBaroTcs: 1) HaceneHue, 2)
00BEKTHI JKUIUIIHO-KOMMYHQJIBHOTO XO35IIICTBa, 3) CENbCKOXO3SICTBEHHbBIE Yro/ibs, 4) JeCHbIe
pecypcsl, 5) peIOHBIE pecypchl, 6) OCHOBHBIE (DOHIBI.
Jns onpenenenust yiiep6a UCHOIB3YIOT KaK METOJ MPSIMOrO cueTa, KOTOPbI TpeOyeT MHOXe-
CTBa MCXOJHBIX JIaHHBIX, IOJIy4aeMbIX IYyTEM HHKEHEPHO-IKOHOMHUYECKOTO 00cie10BaHus
HPEINpPUATHS U 30HBI €r0 BIUSHUS, TaK U METOJ YKpyHHEHHoro cuera. B Hactosmieil pabote
IIPUMEHSETCSA BTOPOI METO/.
[TonHbIi TOA0BOM 3KOHOMUYECKUH yiiepd Y (py0isn) oT 3arps3HeHus onpeaensercs no Gopmy-
e

Y =V¥yub-Q, (18)
I'ne Vyu - yaenpHbIi yiiepo oT 3arpsi3HEHUs OKpYXKarollei cpeibl Ha eTUHUILY BEIOPOCOB, p./T;
b - Macca BEIOPOCOB Ha €TUHUILY TIPOIYKIIUH, T/T;
Q - TOIOBOH BBITYCK MPOYKINH, T (HarpuMep, MeTasuia - Om).
JUis OTAENBbHOTO NPEANPHUATHS SKOHOMUUYECKUH yiepO paccuuTbiBaeTcs o popmyne ¥ np =
ya‘rMA'kl + yB' k2 + Y3eM : k3 + yH ‘k4 (19)
r7ie Yup - 9KOHOMHUECKHUH yIepO OT BCeX BUJIOB 3arpsi3HEHUS, OCTYHAIOIIUX B TPUPOJHYIO
cpeny OT NpeAnpusaTus (WIn OTAEIbHOI0 UCTOYHUKA), P./TOJ;
Varm - YACIBHBIA SKOHOMHUYECKHUH yIIepO, MPUUUHIEMbIi F0JJOBBIM BEIOPOCOM 3arps3HSIOIINX
BEIIECTB B aTMOC(EepHBIN BO3YX, P./TO;
Vs - yeIbHBIN S9KOHOMUYECKUH yIepO, MPUUHUHAEMBIH T0JI0OBBIM COPOCOM 3arpsi3HSIOLINX Be-
IIECTB B BOJOEMBI, P./TO/;
Viewm - YACTBHBIA 5 KOHOMUYECKHH yIIIepO OT rOJJOBOTO HAPYIICHHUS B 3aTrPsI3HEHHS 3eMETbHbIX
pecypcoB, p./rox,
VY - yAeIbHBIA 5KOHOMHYECKHH yIepO OT roJJ0BOr0 HApYyLICHHUS U 3arpsi3HEHUs Hellp, P./TO;
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K1, k2, k3, K4 - morpaBounbie K03 PUIIMEHTHI HA CTENICHB JIOCTOBEPHOCTH YKPYITHEHHOTO METO/IA;
OTIPEEIIAIOTCS B KOKJI0M U3 chep MpUPOI0OOXPAHHOM NESTEIHHOCTH KaK COOTHOILIEHUE MEKIY
nokasareseM yuiep0oa, orpeeIeHHOr0 METOA0M YKPYITHEHHOTO CUeTa, U IoKa3aTesieM yiepoa,
OTIpEeIeIEHHOT0 METO/I0M MPSMOI0 CUEeTa.

1 DxoHOMHYeCKasi OLleHKA yiepda oT 3arpsi3HeHHs aTMoc(epbl
DKOHOMHUYECKas OIIEHKa METOJIOM YKPYITHEHHOTO cueTa YAENbHOro yiiepoa Yamw. (p./roxa), npu-
YUHSEMOTO BEIOPOCOM 3arps3HSAIONINX BEIIECTB B aTMOC(HEPHBIA BO3IYX, AJISl BCIKOTO UCTOYHU-
Ka ompeensercs no Gopmye
N

Varm=y -6 Y (fiMi’)
i=1(20)
/1€ Y - KOHCTaHTa, YUCIIEHHOE 3HaueHue KoTopoi paBHo 0,24 p./ycioBHas T (3Ta KOHCTaHTa MO-
JKET MEHATHCS B 3aBUCUMOCTH OT U3MEHEHUS 1IEH);
6 - KO3 (HUIHUEHT OTHOCUTETHFHON OMACHOCTH, 3aBUCSIINUNA OT TUIIA 3arPA3HAEMON TEPPUTOPUU
(o ompenernsercs B COOTBETCTBUU C ITYHKTOM 4.2 ONMHMCAHUS HACTOSIICH paOboTh);
fi - 6e3pa3mMepHbIi MHOKUTEIb, YYUTHIBAIOIIMN XapaKTep PACCEUBAHUS 3arpPSI3HSIOIETO Belle-
ctBal -ro Buza B armocdepe (fi onpeaensercst corjaacHo MyHKTY 4.3 onucaHus);
Mi*- npuBeieHHass Macca roJI0BOr0 BEIOPOCA 3arpsA3HSIOIIETO BEIIECTBA
| -ro BHJa, ycaoBHas T/Tox (Mi* onpenensercst B COOTBETCTBUU C MMyHKTOM 4.4 ONUCAaHMUS).
N - KonM4ecTBO BHIOpachIBa€MBIX B aTMOC(epy 3arpsA3HsIONINX BEIIECTB.
2 Onpenesienne ¢
BenuunHa conpezaenseTcsano Tabiuie U 3aBUCUT OT pa3MEpPOB U TUIIA 30HBI
aktuBHOTO 3arpsizHenust (3A3). Eciiu 3A3 HeoIHOPOIHA U COCTOUT U3 TEPPUTOPUNA PAZTUIHOTO
THUIIA, KOTOPHIM MO Tabmuie 6 COOTBETCTBYIOT pa3HbIe 3HAUEHUS G, TO akTudeckoe (I0JHOE) 6
BBIYHCIISIETCS 10 (popmyIie
L
6 = (1/W3a3) = (Wj- oj)
j=1(21)
rae Wiaz - o61mas miomans 3A3, ra;
Wj — momane Toit yactu 3A3, ra;
L -konMuecTBO TUIIOB TEPPUTOPUIA,TOMABIINX B 3A3.
3 Onpenenenne fi
fi - mompaBka, yUuTHIBaOIIast XapaKTep PACCESHUS 3arpsA3HSIONICTO BEIIECTBA i-T0 BUIa B aTMO-
cepe.
Ee BenuunHa 3aBUCUT OT CKOPOCTH OCEaHUS YaCTHUL, BBICOTBIUX BHIOPOCOB OT MOBEPXHOCTH
3eMJIH, TeMIIepaTyphl BEIOpachIBaeMOil ra30a3p030JIbHOM CMECH.
a) [{nst ra3000pa3HbIX 3arpsA3HSIONIMX BEIIECTB, U JIETKUX MEJIKOAMCIIEPCHBIX BEIIECTB CO CKO-
POCTBIO OcelaHusl MeHee 1cm/c (akposienH, aMMHUaK, TUOKCU] CEPbl, OKUCIIBI a30Ta, OKUCIBI yT-
nepona, ¢peHou, GopmManbaeTu U ap.)
fi=4(1 +u) 1100 (100 + z-H)* (22)
rae H - reomerpuueckas BbIcOTa HCTOYHUKA BEIOPOCOB,M;
Z - CKOpPOCTh BeTpa, M/C (eCiIM 3HaYeHHEe ¥ HEU3BECTHO,TO MPUHUMAIOT =3
M/C);
Z - TIOTIpaBKa Ha TEIJIOBOM MmoabeM (hakesna BEIOpocaB aTMocdepe, KOTOpaspacCUUTHIBACTCS 1O
dbopmyre:
z=1+AT/75, (23)
rae A T - pa3HOCTh MEXy TEMIIEpaTypol B yCThe€ UCTOYHUKA U CpEHEN TeMIiepaTypoit aTMo-
cdepHOro Bo3ayxa B caMoe kapkoe Bpems roja (s ropoaa biaarosemencka = 21,4°C; undop-
MAIMIO O XapaKTePUCTHKAX UCTOUYHUKA BHIOPOCOB CIIE/IyeT B35Th U3 ONMHUCAHUS IPAKTHUECKON
pabotel Ne 1).
0) Jlns wactui, ocegaronuxco ckopocThio oT 1 10 20 cm/c (ameToH, MeTaIbl, ©X OKUCIBI U JIp.)
fi =4(1+u) - [1000 / (60 + z-H)Y? (24)
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B) JI71s1 9acTuIl, OCeIarImuX cO CKOPOCThIO BhIme 20 cM/c (301a, TBLIb, caxa
u zip.)fi = 10(25)
4 Onpeneaenue M
[IpuBeneHHas Macca roJIoBOro BeIOpOCca3arpsA3HAIOIIEro BenecTra i-fro Buaa B armochepy Mi*
ompeaensercs no Gopmyie
M;i* = ai-mi(26)
rzie a, - 0e3pa3MepHbIi MOKa3aTeNlb OTHOCUTEIbHOMArPECCUBHOCTH 3arps3HAIONIETO 1 -TO BHIA
paccuuThIBaeTcs o Gpopmyse
ai= [IJIK(CO2)/T1JIK;;(27)
Mi- Macca roJJOBOro BeIOpOCa 3arps3HAIOIIEIO BEIECTBA 1 -ro BUIa B aTMOcdepy, T/TOI;
ITJK (CO2) - mpenenbHO nomycTiMas cpenHecyrounaskonientpaius CO2 B atmocdepe, npu-
HUMaeMas 33 9TaJIOH M paBHas 3 Mr/Mc,
[TJIKi - mpenensHO A0MycTUMast CpeTHECYTOUHAsI KOHIIGHTPAIIKS 3arpsi3HSIONIETO BeecTna I -To
Buaa B atMmocdepe (cMm. Tabnuiy [1JIKc.c. BpenHbIX BEeIECTB B ONMMCAHUH MPAKTUYECKOM paboThI
Ne 1).
5 3apanue no padore
1. g Bamero npeanpusatus paccuuTaTb 3KOHOMUUECKUN yiiepO, IpUYUHSAEMbIi BbIOpOCaMHU B
aTMocepy 3arps3HSIOIINX BEIIECTB.
2.11pu BBINOJIHEHUHU pacyeTa CYUTATh, YTO YKa3aHHOE MIPEAIIPUATHE
pacnoioKeHO Ha TeppuTopuu T. biiaroemieHcka.
3. IlpeacraBuTh OTUET 1O pabdoTe.
6 TpedGoBanus k 0popMJIEHHIO OTHYETA
B oTuere HEOOXOAMMO IPUBECTHU CIIEIYIOIINE JaHHbIE:
- HOMEp BapuaHTa C YKa3aHUEM Ha3BAHMS MPEIIPUATHUS;
- pe3yJIbTaThl IPOMEKYTOUHBIX PACUETOB C TOUHOCTHIO3 3HAKA MOCJIE 3aMsATOM;
- KOHEUHBIE Pe3yJIbTaThl B BUJIE ABYX TaOJMIl: IepBasi XapakTepu3yerT I. biarosemnieHck ¢ no-
MOIIBIO ITPOBEIEHHBIX PACYETOB, BTOPAs - YKa3aHHOE PEAIPUSITHE.
Tabnuna 5 Xapakrepuctukur. brarosenieHcka

XapakTepucThka YucnoBoe 3HaUCHUE
KonuuecTBo xutenen 278 000 yenoBek

O6mas miomnab 360 xm?

Tunsl TeppuTOpUii: B % oT obmeit miommaau 40,2

HaCeJICHHbIE MECTa 9,5

TEPPUTOPUH MPOMBIIUIEHHBIX MPEANPUATUI

namHy (Ha mpuycaeOHbIX ydacTkax) jgeca 1-i rpyn- 16,0

IIBI 11,0

aeca 2-i rpymIbl 15,0

BOJIOEMBI 8,3

Tabnuna 6. 3Ha4eHHs GiOT TUIIA TEPPUTOPUU

Tunsl Tepputopuit Gi
KypopTsl, caHaTopuu, 3a10BETHUKH 10
[TpupoHbIe 30HBIOTIBIXA, CAJIOBBIE U TaYHbIE YYACTKU 8
HaceneHHble MecTa ¢ INIOTHOCTBIO HaceJIeHUsINYe./Ta (0,1ra/yen.)' n
TeppuTopry NPOMBIIIIEHHBIX NPEAIPUITHI 4
[Mawrau 0,25
Canpl 0,5
[TacTOuIa, CEHOKOCHI 0,05
Jleca: 1-oii rpynmnbl 0,2
2- Ol TpyIITBI 0,1
3- eif rpymnisl 0,025
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Onpezle.nelme KaTreropumn JKO0JIOrN4€eCKOil OIACHOCTH npeanpusaTus mo BblﬁpocaM B aTMO-

chepy
Kareroputo omacuoctu npenmnpusitus (KOII) paccuntsiBaroT mo dhopmyiie:
n M. ¢
KOll=) | ——| ,(1)
; HI[K cci

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

IT{Kci— cpennecyrounas I1JIK i-ro BemecTsa, Mr/me;
N — KOJINYECTBO 3arpS3HSIONINX BEIIECTB;

¢; - 6e3pa3MepHas KOHCTAHTa, O3BOJISIOLIAsl COOTHECTH CTEHCHb BPEJHOCTH I—TO BELIECTBA C
BPEIHOCTBIO CEPHUCTOTO ra3a, onpenaeisercs no radnuue 1.

Tabnuna 1 — 3Hauenue &; JUIs BEIIECTB PA3IMYHBIX KIACCOB OMACHOCTH IO

CH-245-71
Koncranra Kitace onacHoctn
1 2 3 4
a, 1,7 1,3 1,0 0,9
3nauenne KOII paccunThIBatOT IpH YCIOBHUH, KOTA!
M
—>1
HI[K CCi
[Tpr ——— <1 3nauenune KOII He pacCUNTHIBAIOT U MPUPABHUBAIOT K HYJIIO.

HI[K cci
st pacuera KOII, npu oTcyrctBuu cpennecyrounsix 3HadeHuit [1/1K, ucmons3yror 3Ha-
yeHus1 MakcuMainbHo pa3oBbiX [IJIK unu B 10 pa3 ymenbinennsie I[1JIK paGoueii 30HBbI.
Jlnia BewiecTs, 1o KOTopbIM oTcyTcTBYeT MHpopmarus o I1IK, 3nauenne KOII mpupas-
HUBAIOT K Macce BEIOPOCOB JTAHHBIX BEIIECTB.
[To Benmuuune KOII npeanpustus AeaaT Ha YeThlpe KaTeropuu onacHocTH. ['pannyHbie
YCIIOBHS JUIs A€TICHUS NPEANPUATHIA IPUBEICHBI B TaOIUIE 2.

Tabnuna2 — ['paHuyHbIE YCIOBHS [ I€JICHUSI IPEANPUSATUI HA KATETOPUU
onacHocTH 110 3HaueHno KOIT

Kareropus onacHOCTH IpeTPUSITHS 3nauenus KOII

[ KOIT > 10°

1 10°> KOII > 10*

I 10*> KOIT > 10°

\Y 10%> KOII

Ha npeanpusitus 1 kareropuu npuxoautcs 60 — 70 % HE0OXOAMMOTO CHUKEHUS BHIOPO-
coB ¢ 1enblo poctwkenus [1JIB ot obmiero camkenus no roponay, Il kareropun — 30 % ot 00-
1Iero CHUkeHus 1no ropoxy, I u Il kareropun HyX1ar0TCs B TOCTOSTHHOM KOHTPOJIE 32 BCEU MpPH-
POJIOOXPAaHHON EATENBHOCTBIO.

K III xaTeropus OMacHOCTHOTHOCATCS mpenpusTus co 3HadeHmsmu 10* — 108 Ha mx
noiro npuxoautes Bcero 10 — 15 %o0mmx ropoackux BeiOpocoB. Ha 3T npeanpusitus npuxo-
autcs 5 — 10 % HEeoOX0aUMOTO CHIDKCHHS BBIOPOCOB C lienbio goctwkeHus [1/IB ot obmrero
CHW)KEHHUS 110 TOPO.Y.

Hns npeanpusituid [V kateropuu npakTHUYeCKd MOKHO YCTaHOBUTH HOpMmaTuBbl [1/IB Ha
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ypoBHE (PaKTUUECKUX BHIOPOCOB.
JInst onpeeneHus KaTeropuy 3KOJIOTHYECKON OMAaCHOCTH 33/IaHHOTO MPEIIPHUAITHS HE0O-
XOJMIMBI TOJIOBBIE BBIOPOCHI BCEX BPEAHBIX BEIIECTB CBecTH B Tabuuiy 4. Jlanee, UCTONb3ys

al
n M .
2 i
JaHHBIC Ta6J'II/II_IBI lu 3, pacCcunuTaThb [ \J " CACJIaTh BbIBOJ, 110 I'PAHUYHBIM YCJIOBU-

i=1 HI[K cci

SIM UCXO/IS U3 TaOIULIBI 2.

Tabmuua 3 — Bemmucka u3z CH-245-71

Be- [Ca |S [N |N |HS |HF | V2 C |Mn | Ts | A6- Fe |C |Ila- | VYr-

me- |xa | O2 |O | Oz | O4 Os |avp | O2 pasuB | O3 | O | por ae-

CTBO 03 ga OcH- | BO-
- 3UHa | J10-
11 po-
bl bl

m 000,00 }001;00;00(01,00|0, 015 (00|21 15 |10

K 5 | 05|06 |04 05| 02| 5 01 | 15 4

Kna | 3 3133 2 1 1 3 2 3 3 3 |4 4 4

cc

ona

c-

HO-

cmu

Tabnuna4 — Pacuet KOIT ([lannsie 3A0 «Tspxensie MexaHHUECKHE TTPeccay)

BemmecTBo |\/|i"T/r0Il IT/{Keci, Mmr/M® | Kiace omac- a, [ M. j“

HOCTH
I_Iﬂchi

Mapraner u 0,013600

€ro CoeJ-HHUs

NO2 168,241623

NO 273,28

H2SO4 0,0000019

Caxa 0,0083090

SO, 3736,368222

[Teute HEOPT 14,2851000

Kenesa okcun 0,0990000

(1)

bensun 0,1287940

Yrnesomopoas | 0,5276000

C12-Cag

Tema «Xumusi ruipocpepbn»
JlabopaTopHasi pa6ora Ne 14
HNHuTerpajbHasi 1 KOMILUIEKCHASI OLIEHKA Ka4yecTBA BOJIbI
[Tpy HANMUUYMKM PE3yIHTATOB XUMHUYECKUX AHATU30B 110 OOCMAMOYHOMY KOAUYECMB)Y NO-
Kaszamereti MOXKHO OIPENIEIUTh KJIacChl KaueCTBa BOJAbI, KOTOPbIE SBJSIOTCS MHTETPAIbHON Xa-
PaKTEpUCTUKON 3arpsi3HEHHOCTH MOBEPXHOCTHBIX BOJ. Kiacchl kauecTBa OnpenensitoTcs Mo WH-
aeKcy 3arpsi3HeHHOCTH BoAbl (MU3B), KOTOpBIN pacCUMTHIBAETCS KaK CyMMa IMPUBEICHHBIX K
[TJK dakTryeckux 3HaUCHUN 6 OCHOBHBIX MTOKAa3aTeNel KauecTBa BOJIBI 110 opMyIIe:
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C.
Z i
o= I

rae Ci — cpeqHee 3HaU€HUE ONPEAEIIeMOro MoKa3aress 3a Nepruo HaOoAeHu i
(IpU TUAPOXUMUYECKOM MOHUTOPUHIE 3TO CPEIHEE 3HAUCHHE 3a TO/);
[TJK; — npenenbHO-I0MyCTHUMAasi KOHLIEHTPALMS sl JAHHOTO 3arpsi3HAIOIIErO BEIIeCTBA;
6 — gucio nokaszarenei, Oepymxcs 1 pacueTa.
3navuenne V3B paccuuMThIBalOT M1 KaXa0ro MyHKTa otdopa mpob (ctBopa). Jaiee mo
Tabi1. 1 B 3aBUcUMOCTH OT 3HadeHus 3B onpenensoT kiiacc kadyecTBa BOJBI.
Tabmmma 1 — XapakTepucTUKa HHTErPaJTbHON OIICHKH KaueCTBa BOIbI

Onenka kayecTBa
(XapakTepucTHUKa) BOJIbI

3B Kitacc kauecTtBa BOabI

Menee u paHo 0,2 [ OdyeHb YnuCTHIC

bonee 0,2 -1 | Yuctele
bonee 1 -2 11 YMepeHHO 3arpsi3HeHHbIE
bonee 2 - 4

B uncio6 oCHOBHBIX, TaK HAa3bIBAEMBIX «JIMMHUTHUPYEMBIX)» MOKa3aTelei, BXOAIT 3HAUE-
HUA 4 UHTPEAUECHTOB, SBIISIONIUXCS JIJIsl JAHHOTO BoJ0eMa (BOJbI) HanboJiee HeOIaronoIyyHbl-
MU, UM KOTOpBIE UMEIOT HaubombIne npuBeaeHHble KoHIeHTpauu (otHomenue C/IT1K). Ta-
KAMU TTOKA3aTesIMU, TI0 OMBITY THAPOXUMHUYECKOTO MOHUTOPHHTA BOJAOEMOB, HEPEIKO OBIBAIOT
CIEeyIOIINe: COJep)KaHUE HUTPATOB, HUTPUTOB, AMMOHHMIHOTO a30Ta, TSAKEIbIX METAJUIOB — Me-
JIM, Maprafna, KaaMus u ap., GeHoI0B, necTuuuaoB, Herenpoaykros, CITAB u T.a. s kax-
JIOTO U3 YEThIPEX BBIOPAHHBIX MMOKAa3aTeseil OnpeAensoT UHIEKC 3arpsi3HEHHOCTH BOJIBI 110 (hop-
MyJe:

N3B = C/IIJIKi (2)

[Ipu pacuere 3B, B 00s13aTenbHOM MOPSAKE, BXOJIAT TAK)KE 3HAYCHUS elle 2 roKas3are-
Je — KOHIEHTpalus PacTBOPEHHOro kuciopoia u 3HadeHue BIIKs, anskoTopbIX MHAEKC 3a-
IPS3HEHHOCTH BOJIBI PACCUUTHIBAIOT 10 IPYToil popmyiie:
M3B = IIAKi/Ci(3)

Ilpumep 1. VI3BecTeH XUMHUUYECKHI cocTaB BOABI peku Amyp3sa nepuoj ¢ 2007 — 2009 ro-
16l (Tabn. 2). Paccuntars 3B 1 onpenenuts Ki1acc KauecTBa BOJHOIO 0ObEKTa 3a UCCIIETyEeMbIii
Mepuo/i BpeMeHH, 3anoHuB Tabmmily 3. Caenarh BBIBOJ 00 SKOJOTUUYECKOM COCTOSIHUM PEKH 32
JTAaHHBIM MepruoJl BpeMeHH.
Tabnuna -2 CpeHerooBble 3Ha4eHNUsI XUMHUYECKOT0 COCTaBa p. AMyp

HanMeHnoBaHMe MHIPEAUECHTOB 2007 ron 2008 rox 2009 rox | IIAK, mr/a
Bonoponusriii mokaszarens, pH 7,23 7,39 6,77 6,5-8,5
PacTtBOpeHHbIN KHCIOPOJ 5,01 5,8 5,65 6,0
Bs3BemnieHunle BemecTsa 9,46 9,68 15,9 9,5
BIIKs 3,02 2,86 2,91 2,0
Hou amMonuns 0,149 0,255 0,424 0,5
Hutputh 0,071 0,102 0,157 0,08
Docdatsr 0,587 0,575 0,418 0,6
HedrenpoaykTer 0,07 0,09 0,12 0,05
CIIAB 0,035 0,03 0,053 0,1
XKeneso (o0mr) 0,166 0,168 0,169 0,1
Xpowm (001r) 0,005 0,005 0.005 0,005
Menn 0,0017 0,002 0,0024 0,001
uuk 0,016 0,015 0,017 0,01
Huxkenb 0,004 0,004 0,004 0,01
X0pu a6l 137,5 122,8 73,1 300,0
Cynbhatbl 60,7 58,7 22,8 100,0
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Kupbr 0,10 0,20 0,8 0,08
Xpowm (VI) 0,005 0,005 0,005 0,02
HutpaTsr 32,4 38,2 28,3 40,0
Ta6mmma 3 — Pacuer 3B 3a nepuoy ¢ 2007 — 2009 rr.
I'oael 3B Knacc kauecTBa BOAbI OncHKa KayecTBa
(XapakTepucTHuKa) BO-
IIBI

2007

2008

2009

JlabopaTopHas padora NelS
Onpenenenue pH Bogubix pactBopoBpH-meTpoMIKOTECT-2000
Heanb padorsi: L{enpro paboTHI SBIISIETCS U3YYCHHUE YCTPOUCTBA, IPHUOOPETEHUE HABBIKOB pabo-
ThI, TPAJAYUPOBKA U ONPEIEICHUE METPOJOTUUECKUX XapAKTEPUCTUK MUKpoIpo-LieccopHoro pH
—metpa DKOTECT-2000, uzmepenue Benuuunbl pH pa3nuyuHbIX pacTBOPOB.

IIpubGopsl 1 060pyaoBaHHUeE 1JIs1 NPOBeAeHUS PAad0OThI

1.Muxponpoueccopusiit pH-merp SKOTECT-2000.

2. Habop anexTpoaoB.

3. HaGop cranmapTHbIX OyQepHBIX pacTBOPOB.

4. CrexnsiHHas éMKocTh 00bEMOM 1000 mut.

5. BopoHka.

6. Kanuii xaopuctsiii KCI.

7. AuctruiuinpoBaHHas BOJA.

8. TepmomeTp cTekiIsiHHBIN, Anana3zoH n3Mepenus 0 — 100 °C,uena nenenus 0,1 °C.

Meps! 6e3onacHOCTH
[Tpu BeIMoNHEHNM JTa0OpPaTOPHOIl pabOTHl HEOOXOAMMO BBINOJIHATH BCE TPEOOBAHUS TEXHHMKH
0€30MacHOCTH.

3aganue 1. [TogroroButs mpubop k padote.

BbinoJsiHeHHe onbITA.

Jlo Hayana pa6otsl ¢ npubopom DKOTECT - 2000 03HaKOMBTECh C €r0 YCTPOUCTBOM Hpa-
60TOi.

Bxuttounte npu6op B ceTh ¢ MOMOLIbIO OJ0Ka TUTAHUS.

Haxxmunre knonky «BKJI».

Bribepure pexum «pH-MeTp - HOHOMEP» ¢ TOMOIIBIO KHOTIOK ««—» U «—>.

[TonxmounTte K MpuOOpy HEOOXOAMMBIE U3MEPUTENBHBIN 3JEKTPO, JIEKTPOA CPAaBHEHUS U
TEPMOPE3UCTOP.

DIEeKTPOJ CpaBHEHHS TOJDKEH OBITh 3aIUT HACKHIICHHBIM pacTBopoM comu KCI. Jlns atoro
IPUTOTOBBTE PACTBOP XJIOPUCTOro Kayus, B3B 100 M1 BOJIBI M pacTBOPUB B HEH MPUOTU3UTENb-
HO 70 T comu. BeiTamuTe npoOKy U3 CpaBHUTEIBHOIO 3JIEKTPOAa U C MOMOUIBIO LIIPHIIA 3a0JI-
HUTE €T0 10 OTBEPCTUS.

3ananue 2.

ITocTpouts cTaTHUECKyIO XapakTepucTuky pH-merpa.

BbinoJsiHeHue onbITA.

Jnist TpatlyupOoBKH MTprOopa ObIIIM HCHOIB30BAHbI KOHTPOJIBHBIE PACTBOPHI - Oy(depHbIe pac-
TBOPBI, IPUTOTOB-JIEHHBIE U3 CTAHAAPTHBIX TUTPOB. B mamsTe mpubopa 3anucansl pe3yabTaThl
IPagyHUpOBKH, KOTOPIE MOXKHO MPOCMOTPETH CIIEAYIOLUIMM 00pa3oM.

Haxxmute kaHonky « MOH» 1 KHOTIKAMU «<«—», «—» BBIOEpUTE pekuM «pH».

Haxwmure kHonky «BBO/I».

Haxxmute kHonky «KJIb». Ha aucnee BBICBETUTCS HAAUCh CO 3HAYEHUEM MEPBOIM TOUKHU

IPagyHUpOBKH.
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IIpocMoTpuTE TaK k€ OCTAJIbHBIE TOUKH IPATyHPOBKHU.

[Toctpoiite 1Mo UMEIOIKUMCS JAHHBIM O0OPAaTHYIO CTATUYECKYIO XapakTepucTuky pH-merpa
pH=f (E).

3aganue 3.

N3meputs Benmmuuny pH BOIHBIX pacTBOpOB (0€3 TEPMOKOMITCHCAITUH ).

BoinoJsiHeHue onbITA.

OnycruTe B BOJHBIN pacTBOP U3MEPUTEIBHBIN U CPAaBHUTEIIbHBIN JIEKTPOIbI, IIPEIBAPU-
TEJIbHO CHSIB C HUX KOJIITAYKH, a TAK)KE TEPMOPE3UCTOP.

N3meppte pH Boanbix pactBopoB (11. 4.3.4.3). [l a3Toro HaxxMute KHONKY «M3M», 3atem
KHOIIKY «pX», IOCJI€ YEro Ha SKpaHe NOsIBUTCA 3HaueHue pH.

[ToBTOpPUTE SKCIIEPUMEHT C APYTUMHU PACTBOPAMH.

3aganue 4.

CpaBHuth pH pa3snuuHbIX BOJHBIX PACTBOPOB.

Beinonenue onsira.

W3mepbre BenmmunHy pH pa3imnyHbIX BOJHBIX PACTBOPOB M CPABHUTE UX MEXKIY COOOH.

CnemnaiiTe BIBOJIBI O KauecTBE pacTBOpoB. Kakoii pacTBop siBisieTcs 6oiee KUCIOTHBIM, a
KaKoii - 6oJiee MmeIOYHBIM.

3aganme 5.

W3meputh Bennuuny pHBOIbI U3 pa3HBIX HCTOYHUKOB.

Beinosinenue oneira.

Wzmepsbre Benmnunny pH pa3Hoii BojbI (pPOAHUKOBOW, BOJOIIPOBOIHOM, TTOCHE (PHIIBTPA, K-
Ns4E€HOM U T.1.), OLIEHUTE cOOTBeTCTBHE MUTheBOH Bozbl I'OCTyY ucpaBHUTE BOlY U3 pa3HbIX
HMCTOYHHKOB MEXIYy COOOM.

CrenaiiTe BbIBOJ O KaU€CTBE MUTHEBOM BOJIBI.

N3mepenne Bogopoanoro nokaszarens (pH) nmutseBoit Boasl (IIJH®D 14.1:2:3.4-12197) siB-
asiercss 00s3aTenbHBIM TpeOOBAaHUEM MPH KOHTPOJIE MUThEBON BOAbI B cooTBeTcTBUM CanlluH
2.1.4.1074-01. ITpu 3Tom momyckaercs n3mMeHenne pH B muanazone ot 6 10 9 pH.

3aganue 6.

N3meputh TEMIIEpaTypy UCCIETyEMOIO pPacTBOpA.

Buinosinenue onsira.

Jlia m3MepeHusl TeMIepaTrypbl aHaau3upyeMoi cpelbl kKHonkamu "«—" u "—" ycraHoBUTE
pexum "Tepmomerp". Ha aucnuiee nosBUTCS HAAMUCH:

Br160p pexuma
Tepmomerp

Haxwmure xnHonky "M3M". Ha nucnnee mosiBUTCS pe3yiabTaT HU3MEPEHHUsS TEMIEpaTyphl,
HanpuMep:

Tepmomerp
20.46°C

N3mepbTe ycTaHOBHBILIEECS 3HAYEHUE TeMmIepaTyphl. /(s BbIXOga U3 peXuMa U3MEpPEHUU
Haxxmute kHonky "OTM".

OdopmuTe TPOTOKOI MPOBEAEHHUS Ta00PATOPHOIN paOOTHI.

OTtuéT no nabopaTopHOi paboTe AOKEH BKIIOYATh B ceOs KpaTkoe onucanue padotsl pH-
MeTpa, ero CXemy, CTaTUYECKYI0 XapaKTepUCTUKY, pe3yibTaThl u3MepeHus pH BOAHBIX pacTBo-
POB, pe3yabTaThl cpaBHEHMs pH BO/bI U3 pa3HBIX HCTOUYHUKOB U cooTBeTcTBHE €€ 'OCTYy.

JlaGopaTopnas padora Nel6
Onpenenenue coaep:xxanusi uonos K*, Na*, CI-
u Ca*™+Mg* B Boge nonomepom IKOTECT-2000
Leabio padoThl SBIISETCS U3yYEHUE YCTPOICTBA, MPUOOPETEHNE HABBIKOB pabOThI, TPaLyUpPOB-
Ka, ONpEeACJCHHE METPOJOTHMYECKUX XapaKTePUCTUK MHKPOIPOLIECCOPHOIO  HMOHOMEpa
OKOTECT-2000 1 u3aMepeHre KOHLEHTPAIMU Pa3JIMYHbIX HOHOB B BOJIHBIX PacTBOpax.
IIpudops! u 00opyaoBanue 1A NPOBeeHUS PadoOThI:
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. Muxponpoueccopusiit nonomep IKOTECT-2000.

. Habop noHOCeneKTUBHBIX IEKTPOIOB.

. Habop cTangapTHBIX pacTBOpOB.

. Mepnas kon6a o6sEmom 1000 M.

. Boponxka.

. Harpwuii xnopucteiit NaCl.

. Kanuit xnmopuctsiit KCI.

. AuctunnrpoBaHHas BoJa.

. TepmomeTp crexisinHbIN, nuana3on u3mepenus 0 — 100 °C, uena nenenus 0,1 °C.
Mepbl 0e30nmacHOCTH

[Tpu BeIMOMHEHUH J1TAOOPATOPHON PabOTHI HEOOXOJMMO BBITIOJIHATH BCE TPEOOBAHUS TEXHUKU

0e30MacHOCTH.

3ananue 1.

[ToaroroButs IpubOP K padoTe.

BobinosiHeHHe onbITA.

[ToaxmrounTe IpUOOpP K CETH ¢ MOMOIIBIO OJI0KA MUTAHUA U HAXKMUTE KHONIKY «BKJD».

Bribepure pesxxum «pH-MeTp-noHOMEP» C TIOMOIIBIO KHOIIOK «<—» H «—>».

Haxwmure kaonky « AIOH» u KHOIKaMu «<«—», «—» BbIOepuTe HeobxoaumbIii non (Na*, K,
Cl' wim Ca* + Mg").

Haxwmure kHonky «OTMp».

HaxxaB knonky «KJIby», mpocmoTpute KanuOpoBKy.

3anuimTe JaHHbIe TPATYUPOBKH.

[ToaxmrounTte K MPUOOPY U3MEPUTEIIBHBIA MOHOCEIEKTUB-HBIN 3JIEKTPO COOTBETCTBYIOIIUI
usmepsiemomy nony (Na*, K, CI', Ca™ + Mg"), sanextpos cpaBHEHHS i TEPMOPE3UCTOP.

DJEKTPOJl CPAaBHEHUS JTOJDKEH OBITh 3QJIUT HAChIeHHBIM pacTBopoM coiu KCl. [lis atoro
IPUTOTOBBTE PACTBOP XJIOPUCTOTrO Kajus, B3siB 100 M1 BoJbI M pa30aBUB B HEW MPUOIN3UTENBHO
70 r comu. BerTanure mpoOKy U3 CPaBHUTEILHOTO JIEKTPOAa U ¢ TIOMOIIBIO IITTPHIIA 3aITOJTHUTE
€ro J10 OTBEPCTHUS.

3aganue 2.

Usmeputhb kouuentpamuio nonos K*, Na* u CI” B BoanbIx pactBopax (0€3 TepMOKOMIIEHCA-
LIUN).

Buinosinenue onsira.

IMoaroroeere 3 pactBopa NaCl (KCI), umeromux pasnuunbie KoHIeHTpauu (ot 15 1o 50
/11 1751 KaKA0ro). B pacTBop omycTHTe 3J€KTPOABI U TEPMOPE3UCTOP, MPEIBAPUTEIBHO CHSB C
HUX KOJITAYKH.

Usmepbre comeprkanne nonos Na*, K" wim Cl” B pactBope B Mr/i ciemyromeM o0pasom (1.
5.2.5.1.4): Haxxmute KHONIKY «M3M», a 3aTeM «MT/I1» - Ha 3KpaHe TOSBUTCS 3HAYCHHE KOHIICH-
TpaIyy B MI/I.

[ToBTOpHMTE M3MEPEHHE ISl BCEX PACTBOPOB TI0 JIBA Pa3a.

[MocTpoiiTeoOpaTHyrocTaTn4ecKytoxapakrepuctuky pX= f (E).

3Hast KOHIICHTPAILIMIO COJIM B PACTBOPE M aTOMHYIO MacCy BEIIECTB,pacCUNTANTE, YeMy paBHA
koutentpanus nonoB Na*, K" u ClI” B pactopax 1o ypasuenuio (5.6).

CpaBHHTE pacu€THBIC 3HAYCHUSI KOHIIEHTPAIIMY W 3HAYEHUS, TIOJyYeHHBIE C TOMOIIBIO TPH-
6opa. Onpenenure aOCOMIOTHYIO A U OTHOCUTENBHYIO OIIHUOKY O U3MEPEHUS.

3ananue 3.

Cpasuuts KoHreHTparmio noHoB K, Na* u CI” B Bozie U3 pa3HbIX HCTOUHHKOB.

BbinoJsiHeHue onbITA.

Cpasuure konnerrpamnuio noHoB K, Na* u Cl” B pa3nuuHbIX BOAHBIX PacTBOpax HJIM BOJIE
(W3 eCTECTBEHHOT'0 BOJI0EMA, BOJIOIIPOBOIHOM, Mocye GUIbTpa  T.I1.).

N3mepenue BopopoaHoro nokasarens (pH) nursesoit Boast (6 — 9 pH, IIIH® 14.1:2:3.4-
12197), eé obmieit sxéctroctu (He 6omee 7,0 mr-akB./im, TOCT 4151-72), xnopuznos (CI") (ue 60-
nee 500 mr/n, TOCT 4389-72), xnopa ocTatro4Horo: cBs3anHoro (He 6onee 0,8 — 1,2 mr/m)unu

O 00 1N DN K~ W~
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cBoboxnoro (He 6onee 0,3 — 0,5 mr/n, TOCT 18190-72), narpus (He 6omnee 200 mr/m, [THAD
14.1:2:4.140-98) sBisieTcst 00s3aTeIbHBIM TPEOOBaHUEM MPU KOHTPOJIE MUTHEBOW BOJBI B COOT-
BerctBuu CanlluH 2.1.4.1074-01.

3aganue 4.

N3mepuTh TEMIIEpaTypy UCCIIETyeMOT0 pacTBOPA.

BrinosiHeHue onbITa.

Bribepure pesxxum pabotel « TepmomeTp» U U3MepbTe TeMiepaTypy pactsopa (1. 5.2.8).

OdopmuTe TPOTOKOI MPOBEACHUS Ta00PATOPHOI paOOTHI.

OTtuét no nabopaTopHOM paboTe NOKEH BKIIOYATh B ce0s KpaTkoe onucaHue padbotsl pH-
METpPa-uOHOMEPA, ETO CXEMY, I'PaAyUPOBKY HOHOMETPUUYECKOTO KaHaja, pe3yiabTaThl H3MEPEHUS
KOHIICHTPAIIUK MOHOB B BOJHBIX PAcTBOPaX, Pe3yJbTaThl CPaBHEHHs KOHIEHTpauu noHoB K,
Na" u CI" u coorBercreue 'OCTy cojepaHus 3THX HOHOB B UTHEBOM BOJIE M3 Pa3HBIX HCTOY-
HUKOB.

JlabopaTopHas padora Ne 17/
Onpenenenne KOHIEHTPALMHA BOAHBIX PACTBOPOB MHKPOIIPOLECCOPHBIM (POTOKOJIOPHMET-
pom K®K-3

Lesabto padoThl SBISIETCS U3YYEHUE YCTPOMCTBA, NpUOOpETEeHNE HaBBIKOB paboThI, onpeie-
JICHHE METPOJIOTH-YECKHX XapaKTePUCTUK MHKpomporeccopHoro (Gorokomopu-merpa KOK-3, a
TaK)K€ U3MEPEHHUE ONTUUECKOH INIOTHOCTH U KOHLEHTPALUU PA3JINYHBIX PACTBOPOB.

IIpudops! u 06opyroBanune 1 NPOBeeHUs PadOThI:

1. ®orometp porornekTpuueckuit KOK — 3.

2. Halop xroBer.

3. PacTBOpHBI ¢ M3BECTHOM KOHIIGHTpAIUEH.

Meps! 6e3onacHOCTH.

[Tpu mpoBeneHuM 1a0OpPaTOpHOM PabOTHI HEOOXOIUMO BBINOJIHATH BCE IMpaBHJa TEXHUKU
0€30MacHOCTH NP paboTe Ha AIEKTPOYCTaHOBKAX.

3aganue 1.

Bo16path AMHY BOJHBI.

Boinosinenue onbira.

IIpuroroBbTE HECKOJIBKO PACTBOPOB Pa3iIM4YHOW KOHIEHTpauuu. Hanpumep, s npuroros-
JeHus pactBopoB 75, 50 u 25 % pasneiite B 4 npoOUpPKH OJAMHAKOBOE KOJUYECTBO KpPacHUTEs,
Hanpumep, 6 mil. Jloneiite B mepByro 2 MJI BOJIbI, a B OCTaJIbHBIE -6 U 18 MJI COOTBETCTBEHHO.

BeiOepute 0aMH U3 pacTBOPOB M TPIIK/IbI U3MEPHTE €0 ONTUYECKYIO MNIOTHOCTh Ha JUIMHAX
BOJTH OT 310 10 960 M (1. . 6.2.1.2 — 6.2. 6.2.1.4). Pe3ynbrat usmepenuii 3anecute B TadI. 6.1.
Tabnuua 6.1 3aBUCHMOCTH ONTHYECKOM IIIOTHOCTH OT JUIMHBI BOJHBI

A, 310 360 410 460 510 560 610 660 710 760 810 860 910 960 um D
[TocTpoiiTe crieKTpabHYI0 KPUBYIO ONITUYECKOHN MIOTHOCTH MCCIISIyeMOTO PacTBOpa, OTKJIA IbI-
Bas 10 TOPH3OHTAIBHOW OCH JIJIMHY BOJIH B HAaHOMETPAxX, a MO BEPTHUKAIBHON — ONTHYECCKYIO
IUIOTHOCTH, T.¢. D = f(A).

Bri6epute onTUManbHyIO JUIMHY BOJHEI (1. 6.2.2.1).

3aganue 2.

BoiOpath JTHHY KIOBETHI.
BrinoJsiHeHue onbiTa.
BriGepute oaMH U3 pacTBOPOB M TPIIKIBI H3MEPHTE €r0 ONMTHYECKYIOIIOTHOCTEBTPEX KIOBETAX
mHoi 10, 20 u 30 mMm. Pe3ynbraTsl u3mMepeHuii 3anecute B Ta01. 6.2.

[TocTpoiiTe 3aBUCUMOCTH ONTHYECKOM TUTIOTHOCTH OT JIHHBI KioBeTHI, T.¢. D = ().
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Bribepure onTuManbHyo JJIMHY KIOBETHI (1. 6.2.2.2).
Tab6ymia 6.2 BeiOop IIMHBI KIOBETHI A

I[JII/IHIa ;(/II;BGTBI 10 20 30

Onruueckasa
wioTHocTeD

3aganue 3.
H3MepuTh ONTUYECKYIO IIJIOTHOCTh PACTBOPOB
BoinoJsiHeHHE ONBITA.
N3mepbTe ONTHYECKYIO IUIOTHOCTh BCEX IMPUTOTOBJICHHBIX pacTtBopoB (m. m. 6.2.1.1 —
6.2.1.4).
Pe3ynbrarel u3amMepenuii 3anecute B Tabi. 6.3.
Tabnuna 6.3 3aBUCUMOCTb ONITUYECKOM MJIOTHOCTU OT KOHLEHTPALUU

Konuenrpanus 0 25 50 75 100
pactBopaC, %

Onruueckas
wioTHocTh D

[Moctpoiite rpamynpoBounsiii rpaduk D = f( C ).
3aganue 4.
M3MepuTh KOHLIEHTPAIHIO IPUTOTOBIEHHBIX PACTBOPOB.
Boinosinenue oneiTa
Haiinure xoadduuuent daxropusanmu F u BBeauTe €ro B maMsaTh MHUKpOIporieccopa(Tr.
2.4).
[TpoBennTe M3MepeHne KOHIEHTPAIMU PUTOTOBICHHBIX PACTBOPOB, PE3YJIbTATHl 3aHECUTE B
Ta011.6.4.
Tabnauna 6.40npeneneHue NOrpenIHOCTH U3MEPEHNS KOHIEHTPalluu

Hcxonnoe 3nauenune | M3mepennoe 3HaueHue | [lorpemHocTsb
koHuentpanuuC, % koHuentpanuuC, % A, %

ITo nanHbIM Taba. 6.4 BbIYKMCIMTE AOCOIIOTHYIONMOTPELIHOCTh M3MEPEHHs KOHLIEHTpPAIUH
pacTBopa.

3ananme S.

OmnpenenuTs AOBEPUTENBHBIM HHTEPBAI M JJOBEPUTEIHHYIO BEPOSITHOCTh PE3YJIbTaTOB MU3Me-
pEHUN.

BbinosiHeHue onbITa.
[Tonyunre MaccuB u3MepeHuit (BbIOOPKY) OJTHONW KOHIIEHTPALIMH 110 3a/IaHUIO MPETIOAaBaTENs).

Odopmienue oTuéra

OTtuéT no nabopaTropHoOi paboTe MOHKEH BKIIOYATh B ce0si KpaTKoe omucaHue padboTsl ¢o-
TOMETpA, €r0 ONTHYECKYIO CXEMY, Pe3yJIbTaThl ONPENEICHUS JITUHBI BOJHBI U JJTUHBI KIOBETHI,
pe3ysbTaThl ONpPEAETCHUS ONTHYECKOW IJIOTHOCTH PAacTBOPOB, I'PaJlyMpOBOYHBIN rpaduk, pe-
3yJIBTaThl H3MEPEHHS KOHIICHTPAIIUU BOJJHBIX PACTBOPOB.

JlaGopaTopnas pagora Ne 18
Onpenenenne KOHIEHTPALMH BelIECTB
peppaxkromerpom UPD 454 b2 M

Llenbio mabopaTOpHO# pabOTHI SBJIAETCS U3yUEHHE YCTPOWCTBA, MPpUOOpETeHNEe HABBIKOB pa-
00TbI, OIIpeIeIeHne METPOJIOTHYECKUX XapakTepucTuK pepakromerpa UPD-454 b2M, a takxke
u3MepeHue Ko UIMEeHTa NPeTOMICHHUS U KOHLIEHTPAIIMHM PACTBOPOB Pa3HbIX BELIECTB.

7.5. IlIpudopsbl U 000pyA0BaHME IJIsI IPOBEEeHUS PA0OTHI

1. Peppakromerp UPD-454 B2M.
2. HabGop cTexnsiHHO# OCYabl.
3. Ddup nnm STUITOBBIA CITUPT.
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4. MepHble TUIUHAPHI.

5. AucTuiinpoBaHHas BOJA.

6. Caxap.

7. TepmomeTp cTekJIsTHHBIN, AuanazoH usmepenus 0 — 100 °C, nena nenenus 0,1 °C.
6. Mepbl Ipe10CTOPOKHOCTH

[Tpu skcmmyaranuu pedpakromeTpa HEOOXOIUMO COOTIOIATh CASAYIOLUIUNE MEPhI MPEAOCTO-
POYKHOCTH.

[Tpu m3MepeHHH MOKa3aTessl MPENOMIICHUS TBEPABIX TN WU KUAKOCTEH MOBEPXHOCTH
npu3M U 00pa3noB (TBEpAbBIC Tena) HEOOXOAUMO TIIATENIBHO OYMCTUTH OT MBUIA U TPSI3H, MPO-
MBITH 3(UPOM MU CIIUPTOM M MPOTEPETh YUCTON MATKOH candeTkoil. OcTaBiinecs Ha MOBEPX-
HOCTHU MEJIKME MBJIMHKU CMAaxXHYTh MSTKON KUCTOYKOM.

[Tocne n3mepeHuil He clieyeT OCTaBIATh 00pa3el] Ha IpU3Me, TaK KaK OT MPOJIOJIKUTEIIbHO-
ro IEeHCTBUS MMMEPCUOHHOM KHUIKOCTH MMOBEPXHOCTh MPU3MBI TOpTUTCS. [lepen TeM, Kak CHATh
oOpaszer, Ha MOBEPXHOCTh M3MEPHUTENBHOM MPU3MbI HAHECUTE KAILTo d(dupa, YTOOBl HAPYIIUThH
KOHTAKT MEXy 00pa3IioM U MPU3MOH.

3amanmue 1.

OnpenenuTbh KOHLEHTPALIKIO CIIUPTOBOTO pacTBOPA.

BrinoJsinenue onbiTa.

PykoBoactBysice mynktom 7.3.3.2, ycraHoBute mpuOop u HacTpouTe okymsp (m. 7.3.3.1).
[IpuroroBbTe NATH 3TAJIOHHBIX CHUPTOBBIX PAacTBOPOB ¢ KoHLeHTpauueu 0, 25, 50, 75, 100 %
(cM. T71. 6). Hanecure 2 - 3 karum Ha nipu3my (1. 7.3.3.3.2) U u3MepbTe TOKa3aTellb peoMIie-
Hus (1. 7.3.3.4). [locne kax10oro u3MepeHus ouumiaiire npusmy (m. 7.3.3.8).

3aTeM NpUroToBBTE PacTBOP CHUPTA B BOJAE HEM3BECTHOW KOHILIEHTpALMM U U3MEPHTE MOKa-
3areib MPEJIOMIICHUS TOJy4eHHOro pactBopa. [lo oxkoHUaHUM H3MEpPEHUN OYHCTUTE MPUIMY
npubopa(tm. 7.3.3.8).

[Toctpoiite rpadguk 3aBUCUMOCTH KOHIIEHTPAIIMH PacTBOpa OT Kod(hdUIllMEeHTa MPETOMICHUS
pacTBopa. 3aTeM Mo rpauky onpeAeauTe KOHLEHTPALHI0 PacTBOpa HEM3BECTHOW KOHIIEHTpa-
1ud. OnpenenuTte abCOMOTHYIO A U OTHOCHTENIBHYIO O MOTPENIHOCTH H3MEPEHHMS.

3aganue 2.

OnpenenuTh KOHLEHTPALIMIO caxapo3bl B BOJHOMPACT-BOPE.

BoinosiHeHue onbiTa 2.

PykoBonctBysice mynkroM 7.3.3.2, ycraHoBuTe npubop u Hactpoite okyisp (. 3.1). Ipu-
TOTOBBTE IISITh 3TAJOHHBIXPACTBOPOB caxapo3bl B BoJe ¢ KoHueHTpauuen 0, 25, 50, 75, 100 %.
Hanecure 2 - 3 xamu Ha npusmy (m. 7.3.3.3.2) U u3MepbTe MOKa3zarelb MperoMiIeHHUs (II.
7.3.3.4). Ilocne kaxmoro u3MepeHus ouuaite npusMy (m. 7.3.3.8). 3aTemM NpuUroToBbTE pac-
TBOp HEM3BECTHOW KOHILIEHTpauuu. [IpoBeante usmepeHus: coaep:kaHusl caxapos3bl B pacTBOPE.
[To okOHYaHUU U3MEPEHHI OUUCTUTE MpU3MYy mpubdopa(m. 7.3.3.8).

[Toctpoiite rpaduk 3aBUCMMOCTH KOHIIEHTPAIMM PacTBOpa OT KOHIEHTpALMU caxapo3bl B
pactBope. 3areM o rpaduky omnpeaeanTe KOHIEHTPAIUIO PacTBOpa HEM3BECTHOM KOHIIEHTpa-
uu. Onpenenure abCOMOTHYIO A M OTHOCUTENBHYIO O TIOTPEIHOCTH U3MEPEHUSL.

OdopmuTe TpOTOKOJI POBeIeHHs Ta00paTOPHOI paboTHI.

Otuér no yabopaTopHO paboTe MOKEH BKIIOYATh B ce0sl KpaTKOe onucaHue paboThl pe-
dbpakTOoMeTpa, ero ONTHYECKYIO CXeMY, TPaAyUPOBOYHBIN rpaduK, pe3yabTaThl H3MEPEHUS KOH-
HEHTPALUU Pa3InYHbIX PACTBOPOB.

JlaGopaTopnas pagora Ne 19
OmnpeneneHue CyMMapHOro 3arpsi3HeHUsl BO/AbI YaCTOTHBIM KOHAYKTOMeTpoM JIK-01
Leabio paGoThl SBISETCS U3YyUEHHE YCTPOMCTBA, IPHOOPETEHNE HABBIKOB PabOTHI U OIpe-
JieNIeHHE METPOJIO-THYECKUX XapaKTEPUCTUK aBTOMAaTHUECKOTO YaCTOTHOTO KOH-AykToMeTpa JIK
— 01, a raxxke onpenenenue Y III pa3nuuHbixX BO/I.
IIpudopsl 1 000py0BaHHue 1A NPOBeACHUS PadOThI
1. ABTomaTH4ecKui YaCTOTHBIH KOHIYKTOMETD.
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N

Marazun conpotusnenuii P-4830.

Ha6op pactBopoB KCI cpasmuunoit YIII.

4. TepmomerpcrekisHHbIN, MuanazonuzMepenusiO— 100 °C, nena nenenwus 0,1 °C.
Iopsinok BbINOJTHEHUSI PA0OTHI

Cxema 3KCriepuMEHTaIbHOM YCTaHOBKM IpUBEJEHA Ha puC. 8. 4.

w

[
»

Puc. 8.4. biiok-cxema sKcrIepMMEHTaIbHOW YCTaHOBKHU:
1 — maraszun conportusnenuii P-4830;2 — koHgyKTOMETD
Mepbl G6e3onacHOCTH
[Tpu BBIMOIHEHNH JTA00PATOPHO PabOTHI HEOOXOAUMO COOIIOIATh MPaBUIIA TEXHUKH Oe301ac-
HOCTH TIpH paboTe HA AIEKTPOYCTAHOBKAX.

3amanmue 1.

Onpenenuth 3aBUCUMOCTD TTOKa3aHUH KOHTYKTOMETPA OT COITPOTUBIICHUS TaTYHKA.
BrinoJsinenue onbiTa.

BwmecTto nardnka noJkI0YMTE KO BXOJly KOHIYKTOMETpa Mara3uH cornpotuieHus P-4830 u
BKITIOYMTE KOHIYKTOMETp. VI3MeHsis1 CONpOoTHBIICHHsI HAa Mara3uHe conpotusieHus P-4830 uepes
10 Om B gquanazone 0+100 Om, yepes 20 Om B nuanazone 100+ 200 Om, yepes 50 Om B nua-
nazone 200+500 Om, uepes 100 Om B auanazone 500+1500 Owm, uepes 500 OM B quanazone
1500 +5000 Om u gepes 1000 Om B quanazone 5000 +10000 Om, cHuMuUTE OKa3aHKUS KOH-
TyKTOMETDA.

Pe3ynbTarhl n3mMepenuii 3aHecure B a0, 8.1

Ta6auna 8.1 Pe3yabTatrhl H3MepeHuUit

ConpoTuBieHne
R, OwMm

IMokazaunsa YOII
e,CMm/M

3ananmue 2.

[TocTpouTh 3aBUCUMOCTh TIOKa3aHUI KOHIYKTOMETPA OT BEIMYUHBI COMPOTHUBIICHUS STUCHKU
e = f(R).

BrinoJsiHenue onbiTa.

[TocTpoiiTe 3aBUCUMOCTBITOKA3aHI I KOHAYKTOMETPA OT BEJIMUMHBI COMIPOTUBIICHUS €ro JaT-
4nKa, T.¢. 3aBucuMocth @ = f(R).

Crarndeckast XapaKTepHUCTUKA KOHAYKTOMETpa JOJKHA OTBEYATh CIICIYIONTUM YCIOBUSIM
(eMm. T11. 2):
- IOJKHA OBITH 00ecredeHa olHO3HAYHas 3aBUCUMOCTh 0T R ;
- MOKa3aHus KOHIYKTOMETpA JOJKHBI HAXOIUTCA B uarna-3oue ot 0 10 100-102 Cm/wm;
- 3aBUCUMOCTh 0T R omkHa uMeTh runepbosndeckuii xapakrep (cM. Beipaxkenue 8.1) .

PyKkoBOCTBYSICh 3 TUMHU YCIIOBUSIMU, BBIOEPUTE YUACTOK, COOTBETCTBYIOIIHMIA CTATHYECKON
xapakrepuctuke. Uccne-myiiTe, eciim 5T0 HEOOX0AUMO, Ty CTATUHYECKYIO XapaKTEPUC-THKY 00-
nee moaApoOHo.

[TocTpoiiTe CTaTHUECKYIO XapaKTepPUCTUKY KOHIyKTO-MeTpae= f(R).

3ananme 3.

BBIYMCINTB NOCTOSHHYIO STYEHKH A.

BrinoJsiHeHue onbiTa.

Brruncnure 3HaueHHE NOCTOSIHHON SYEUKUA 114 TPEX TOUeK, cooTBeTcTBYtomux 20, 50 u 80
% nuana3zona uzMepeHuii mo gopmyne (8.1).

[TocTosiHHYIO AaTYMKA pacCUUTANTE MO TPEM U3MEPEHUSIM ITYTEM ONPEAEIIEHUS €€ CPETHETO
3HAUCHUS
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A w _ (8.5)
3aganue 4.

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

BebinoJsiHeHHe onbITA.

[Tosib3ysich BBIUMCIEHHBIM 3HAYEHUEM [TOCTOSSHHOMSUENKNA, IEPEBEIUTE COOTBETCTBYIOLIME
3HaYeHus conporuBieHus qatunka R B YOII @y v OCTPOITE CTATHYECKYIO XapaKTEPUCTUKY
= f(eeqy).

3aganue 5.

OnpenenuTbs METPOJIOTMYECKUE XapaKTepUCTUKN KOHTyK-TomeTpa JIK-01.

BbinoJsiHeHHe ONBITA.

Bocnonp30BaBIINCH pe3yabTaTaMU YKCIIEPUMEHTOB, OIIPEIEIUTE:

- IMana30H BXO/HbIX BEJIUYNH;

- I1ana3oH BBIXOJHBIX BEJINYMH;

- YyBCTBUTEJIBHOCTb KOHIYKTOMETPA;

- MaKCUMaJIbHYIO a0COJIIOTHAS MTOTPEIIHOCTb;

- MAKCUMAJIbHYIO OTHOCHUTEJIBHYIO ITOTPEIIHOCTb;
- MAaKCUMaJIbHYIO NPUBEAEHHYIO [TOTPEIIHOCTD;

- KJITacC TOYHOCTH ITpudopa.

3ananmue 6.

[Tonmy4uTh MacCHB TaHHBIX BBIXOJHOTO CUTHANA @ B OJHOM TOUYKE Juana3oHa uamepenuii R .

BbinoJsiHeHHe onbITA.

ITpoBenuTe 25 n3MepeHUi BBIXOIHOTO CUTHANA e KOHIYKTOMETPA B OJIHOM TOYKE AMAIa30Ha
mu3Mepennit R (1o 3amanuro npenogaBaresis), IPUOIMKAsICh K HEl CO CTOPOHBI OOJIBIIHX U
MEHBIINX 3HAYCHUI conpoTusieHnii R .

Paccunraiite onieHku MateMaTudeckoro oxxunanus, nucnepcun u CKO, 3anuiuTe nonydeH-
HbIE JaHHBIE B Ta01. 8.2.

Ta6auna 8.2 Pacuér oneHok MaTeMaTHuecKoro oxuanus ! , aucnepenu D u CKO O

N e, Y ,Cw/ D, O ,Cwm/
Cm/M M Cm?/M? M

3aganue 7.
Onpeaenuts ¥YIII nUThEBON U MPOMBIIIIEHHONW BOJIBI U3 PA3HBIX UCTOYHUKOB.
BbinosiHeHHE ONBITA.
[ToaxarounTe K KOHAYKTOMETPY aT4uK U u3mepbTe Y OI1 BoJIbI M3 pa3HBIX UCTOUHUKOB.
B cootBerctBHm ¢ popmynamu (8.2) u (8.3) caemnaiiTe BHIBO O CaMOM YUCTOM U 3arps3HEH-
HOH BOJE.
Otuét 0 mabopaTopHOI paboTe TOHKEH COEPKATh:
- KpaTKoe OIMCaHNue MPUHIUIA AeWCTBUS MPHOOpa U €ro yCTPOKUCTBO;
- cXeMy J1abopaTOPHOM YCTaHOBKH (CXeMy U3MEpEeHHUs);
- pe3y/bTaThl U3MEPEHUI U UX 00pabOTKU
- rpadUK¥ HA MUJUTUMETPOBO# Oymare cratudeckoit xa-pakrepuctukuY = f(X) ¢ e€ nuHeiHoi

WK KBaJIpaTHUHOM anmmpokcumanuei, 3apucumoctr Y = f(N)u O = f (N), a Takke pacnpemene-

HHE OTHOCHUTENILHOM MOTPENIHOCTH 110 quana3ony usmepenus O = f (X);
- pe3ysbTaThl u3MepeHust Y JI1 BoJibl U3 pa3HbIX HICTOYHUKOB.

6 IMJAKTUYECKHUE MATEPHAJIBI VI KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHUAJIA

1.1 OueHo4YHbIE CPEACTBA, IOKA3ATEJM U KPUTEPUN OLIEHUBAHNUSI KOMIIETeHIM

Hupexc | OneHouHoe IToka3aTenan Kpurepun ouennBanus
KOMIIe- CpeICcTBO OLlCHUBAHMS chopMHUPOBAHHOCTH KOMIIETEHUNH
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TCHIUHN

[1K-2

Oruer 110 Ja-

Huskuit — Heynosiie-

CTaBUTCA, CCJIM JONMYIICHBI CYIICCTBCHHLIC

OOpaTOpHON | TBOPUTEIIBHO OmHMOKH (B XO/€ IKCIIEPUMEHTA, B 00BSIC-
pabote HEHUH, B 0hopMIIeHHH PabOTHI, IO TEXHUKE
0e30MmacHOCTH, B paboTe ¢ BELIECTBAMU U
npubopamMu), KOTOpbIe HEe UCTIPABIISIOTCS
JJa)Ke M0 YKA3aHHUIO IIpernojaBaTels.
[ToporoBelii — ya0- | CTaBUTCA, €CIU AONYLIEHBI OJHA-]IBE CYIIE-
BJIETBOPUTEIILHO CTBEHHbIE OIIMOKU (B XO0Jl€ IKCIIEpPUMEHTA,
B 00bsSCHEHUH, B 0OPMIICHUU PabOTHI, MO
TeXHUKE 0e30macHOCTH, B paboTe ¢ Belle-
CTBaMH M TNpUOOpaMu), KOTOPHIE HCIIPaB-
JISIFOTCS C IOMOIIBIO TPENoAaBaTedsl.
ba3oBblil — xopoiio | a) paboTa BbIIIOJIHEHA IPAaBUIIbHO, 0€3 Cyllie-
CTBEHHBIX OIIMOOK, C/IE/IaHbI BEIBOJIBL;
0) J1OMyCTUMBI: HEMOJHOTA MPOBEIEHUS WU
oopmileHHsI SKCIEpUMEHTa, OJHa-IBE He-
CYIIECTBEHHBIC OIMMOKHA B IMPOBEICHUM HJIH
o(hopMIIeHHH 3KCIIEpUMEHTa, B MIPaBUIIaX pa-
0O0THI C BelleCTBAaMU U TprOopamMu
Beicokuit — oTiinyHO | a) paboTa BbIIIOJIHEHA HOJIHO, IPABUIIBHO, O€3
CYIIECTBEHHBIX OIIMOOK, C/IeIaHbI BHIBOJIBI,
0) SKCHEepUMEHT OCYILECTBJIEH IO IUIaHy C
Y4eTOM TEXHUKH O€30MacHOCTH M TIPaBHII
paboTHI ¢ BelecTBaMU U pHOOpamu;
B) WMEIOTCS OpraHW3alMOHHBIC HABBIKA
(moaepKUBaeTCA YMCTOTa paboyero Mecra u
MOPSIOK Ha CTOJIE, SKOHOMHO HCIIOJIB3YIOTCS
PEaKTUBBI).

Tect Huzkuii — 1o 60 Gan- | 32 BEpHO BBHIMOJHEHHOE 3aJjaHUE TECTHpYe-
JI0B (HEYIOBJIETBOPH- | MBI MOJIy4aeT MakCHUMajbHOE KOJIUYECTBO
TEJILHO) 0aJIOB, TIPEAYCMOTPEHHOE JIJIsi 3TOTO 3aja-
[ToporoBerit — 61-75 | HUS, 32 HEBEPHO BBIIIOIHEHHOE — HOJIb 0a-
0aioB noB. ITocne nmpoxoxkaeHus Tecta CyMMHUPY-
(YIOBIETBOPUTEIb- | FOTCSI pe3yiabTaThl BBINOJHEHUS BCEX 3aja-
HO) HHM.
ba3oBelii — 76-84 IToncunTeiBaeTCS NMPOLEHT IPABUIBHO BbI-
0aJI0B (XOpOILO) NOJIHEHHBIX 3a/IaHUH TECTA, IIOCIIE YETO ITOT
Bricokuit — 85-100 MPOLICHT NEPEBOAUTCA B OLICHKY, PYKOBOI-
0aJIoB CTBYSICh yKa3aHHBIMH KPUTEPUSMHU OICHH-
(oTIMYHO) BaHHA.

Pedepar Huskuii — HeynoBie- | Tema pedepara He pacKpbITa, OOHApYKHUBaA-
TBOPUTEIHEHO €TCsl CYIIECTBEHHOE HeTIOHUMaHue MpooJe-
MBI
IToporossrii — HMMEIOTCS CYIIECTBEHHBIE OTCTYILJICHUS OT
YJIOBJIETBOPUTEIBHO | TpeOoBaHUH K pedepupoBanuto. B yactHo-

CTH: TEMa OCBEIll€Ha JINIIb YaCTUYHO; J0-
MyLIeHb! (paKTHUYEeCKHe OMUOKH B COJlepkKa-
HUU pedepaTa UM NPy OTBETE HA TONOJTHU-
TEJbHBIE BOIPOCHI; BO BPEMS 3aLUTHI OT-
CYTCTBYET BBIBOJ.

ba3oBblii — X0po110

OCHOBHBIE TpeOoBaHMA K pedepary U ero
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3alIUTE BBIIIOJIHEHBI, HO MPHU 3TOM JIOMYIIIe-
HBl HeAO4YETHl. B "acTHOCTH, MMEIOTCS He-
TOYHOCTH B W3JIOKEHUHU MaTepuasa; OTCYyT-
CTBYET JIOTMYECKAsl MOCJIENOBATEIBHOCTh B
CYXKJICHUSX; HE BbIIEpkKaH 00bEM pedepara;
MMEIOTCS YIyIIeHUs B 0hopMIIeHUH; HA J0-
MOJTHUTEIbHBIE BOMPOCHI MIPU 3aLIUTE JaHbI
HEMOJHBIC OTBETHI.

Bricokuii — oTIIMYHO

BBITTOJIHEHBI BCE TPEOOBaHUSI K HAITMCAHUIO
u 3amute pedepara: obo3HaUeHa mpodIeMa
U 000CHOBaHa €€ aKTyaJlbHOCTh, CJHIEJIaH
KpPaTKUH aHaJ M3 Pa3IMYHBIX TOYEK 3PCHUS
Ha paccMaTpUBaeMyIO MPOOIeMy U JIOTHYHO
U3JI0KEeHa COOCTBEHHAsl MO3UIHS, chopMmy-
JIMPOBAHBI BBIBOJIBI, TEMa PACKPHITA IOJHO-
CTBIO, BBIIEpKaH 00BEM, COOJIOACHBI Tpe-
OoBaHMs K BHEHIIHEMY O(OPMIICHUIO, JIaHBI
IMPpaBUJIBHBIC OTBETHI Ha JOINOJIHUTCIIBHBIC
BOIIPOCHI.

KoHntposbHas
paborta

Hwuskuii — Heynosiie-
TBOPUTEIBHO

JOTTYCTHJT YUCJIO OIMOOK U HEAOUYETOB Ipe-
BOCXO/SIIIIEe HOPMY, NMPU KOTOPOH MOMKET
OBITH BBEICTABJICHA OLICHKA «3»

[ToporoBbiii —
YZI0BJIETBOPUTEIILHO

€CJIU CTYJIEHT NIPaBUJILHO BBIIIOJHUII HE Me-
Hee MOJIOBUHBI Pa0OThI WM JIOMYCTHII: HE
0oJjee IByX rpyObIX omUOOK; WK He Oonee
OJIHOM rpyOo# U 0JJHOW HerpyOoil ommOKu 1
OJTHOT'O HeJloueTa; WM He 0oJiee IBYX-Tpex
HerpyObIX OIINOOK; WJIM OJHOU Herpy0oit
OLIMOKH U TpeX HEe0UETOB; WIN MPHU OTCYT-
CTBHH OIIUOOK, HO TPH HATWYHH YETHIPEX-
ISITH HEJI0YETOB.

ba3oBblii — x0po110

CTYJICHT BBITIOJIHIJI PaOOTY MOJIHOCTHIO, HO
JIOTIYCTHII B HEll: He OoJiee 0JHON Herpy0oit
OLIMOKY ¥ OJJHOTO HEJ0YeTa WU He OoJiee
JIBYX HEJIOUETOB

Bricokuii — OTIMYHO

paboTa BhINOIIHEHA 0€3 OLIMO0K, yKa3aHbl
BCE pacueTHbIe POPMYIIbI, €AMHUIBI U3Me-
penus, 6e3 omMOOK BHIMTOTHEHBI MATEMATH-
YEeCKHEe PACUEThI

Komnoksuym

Huzkuii —
HEYIOBJIETBOPU-
TEJILHO

- HEe3HAHHUE MPOrPAMMHOT0 MaTepHaa;

- IPY OTBETE BO3HUKAIOT OIIMOKY;

- 3aTPyJHEHUS MPU BBITIOJIHEHUU MPAKTHYe-
CKHUX padoT.

IToporossrii —
YZIOBJIETBOPUTEIILHO

- YCBOCHHE OCHOBHOT'O MaTepHaa;

- IPY OTBETE JIOMYCKAIOTCSI HETOYHOCTH;

- IPU OTBETE HEJOCTATOYHO MTPABUIIbHBIC
(OpMyYIHPOBKH;

- HApYIICHHUE MOCIIE0BATEILHOCTH B U3JI0-
’KEHUH [TPOTPaAMMHOT0O MaTepHaa;

- 3aTPyIHEHUS B BHINOJIHEHUH ITPAKTHYC-
CKMX 3aJIaHHH.

ba3oBblii — X0po110

- 3HaHHME NIPOrpaMMHOI0 MaTepUaa;
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- TPAaMOTHOE U3JI0KEHNUE, 0e3 CyIeCTBEH-
HBIX HETOYHOCTEN B OTBETE HA BOIPOC;

- IPaBWJIBHOE TPUMEHEHNE TEOPETUUECKUX
3HAHUI;

- BJIaJIcHHe HeOOXOIMMBIMH HaBbIKAMU MIPU
BBINOJHEHUHU U NPAKTUYECKUX 3a/ady.
Bbicokuii — OTIMYHO | - T1y0OKO€ U MPOYHOE YCBOEHHE MPO-
rpaMMHOI0 MaTepuana;

- MIOJIHBIE , [TOCJIEI0BATEIIbHBIE , TPAMOTHBIE
U JIOTUYECKH U3JIaraéMbl€ OTBETHI IIPU BU-
JOU3MEHEHHH 3aaHU;

- CBOOOJTHO CITPABJISIFOIIIHUECS C TIOCTABJICH-
HBbIMU 3aJja4aMH, 3HaHUs MaTepuaa;

- MPaBWJIBHO 0OOCHOBAHHBIC IPUHSATHIC Pe-
HICHUS;

- BJIAJCHUE PA3HOCTOPOHHUMU HABBIKAMH U
IIpUEMaMU BBINIOJIHEHHS IPAKTUYECKUX pa-
00T.

6.2 IIpome:kyToUHas aTTeCTAlMs CTYI€HTOB MO JUCHHUILINHE

[IpomexxyTouHass arrecranys sBISETCS NPOBEPKOW BCEX 3HAHWM, HABBIKOB U YMEHMM
CTYAECHTOB, IPUOOPETEHHBIX B MIPOLECCE U3YUEHUS TUCHMITIMHBL. POPMOI MPOMEKYTOUHOM aT-
TECTALlUU 110 TUCIHUILIMHE SBIISETCS 3a4ET/IK3aMEH.

JUi oueHuBaHUs Pe3yJabTaTOB OCBOEHUS AUCLMIUIMHBI IPUMEHSIOTCS CIEAYIOIUE KpH-
TEPUH OLICHUBAHUSI.

Kpurtepun oneHuBaHus yCTHOTO OTBETA HA 3a4eTe

Ouenka «3a4TeH0» BBICTABIIACTCS CTYACHTY, €CIU:

1) BOMPOCKI PACKPBITHI, H3JI0KEHBI IOTHYHO, 0€3 CYNIECTBEHHBIX OIIHOOK;

2) MoKa3aHO YMEHUE WILTFOCTPUPOBATh TEOPETUUCCKUE MOJIOKECHUSI KOHKPETHBIMU TIPH-
MEpaMU;

3) MPOJEMOHCTPUPOBAHO YCBOCHUE PaHEE U3YYCHHBIX BOIPOCOB, C(HOPMUPOBAHHOCTD
KOMIIETEHIIUH, YCTOMYNBOCTh UCIOIb3YEMBIX YMEHUI U HaBBIKOB.

JlomyckaroTcs He3HAYUTEIIbHBIE OIIUOKH.

Onenka «He 324TeH0» BBICTABIISAETCS, €CIH:

1) He pacKpBITO OCHOBHOE COJICpXKaHUE yueOHOr0 MaTepuala,

2) oOHapyXeHO He3HaHHE HJIM HEMOHMMaHUe OOJIbIIeH Ml Hanboee BaXKHOW YacTH
yueOHOro MaTepuana;

3) nmomyuieHbl OIMOKY B OTPEISIICHUN TIOHSTHH, KOTOPBIE HE MCIIPABJICHBI TIOCIIE He-
CKOJIBKMX HaBOJSLIUX BOIIPOCOB;

4) He cOpMUPOBAHBI KOMITETCHIIH, YMEHUS U HaBBIKH.

6.3 TunoBbie KOHTPOJIbHbIE 32IaHUS WIH MHbIE MATEPHAJIbI, HEO0X0AUMBbIE 1JIs
OLICHKH Pe3yJIbTATOB OCBOCHM S JUCHMILIMHBI

TPEBOBAHUS K ®OPME OTUETA 110 JIABOPATOPHOM PABOTE
®opma otyera. OTUET TOJDKEH COAEPIKAaTh HAa3BaHUE, 11e7b PadOThl, OMUCAHUE X0Ja pa-
00ThI, cXeMbl IPUOOPOB, pacueTsl, TaOIMILy, rpa@UKU 3aBUCUMOCTH, BbIBOA. K maboparopHoit
paboTe 10JKHBI OBITH Pa300paHbl BOIIPOCHI K 3aHATHIO.

Tema: Onpenesienne pH Boaubix pacrsopoBpH-MmerpomIKOTECT-2000
KoHTpoJibHBIE BONIPOCHI
1. IlpoxommenTHpyiiTe ypaBHeHue HepHera.
2. Uto Takoe pH pactBopa?
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B kakux enununax pH usmepsercs?

KaxoB ¢usnueckuii cmbicit pH?

Kak paboraet pH-metp?

Kakue ¢pyHknum BeImogHsAeT MUKpomnpoieccop B pH-merpe?
O uém cBugerenscTByeT pH pactBopa?

Noookw

Tema: Onpenesienne conep:xkanus nono K*, Na*, Cl' m Ca*™+Mg* B Boie nonomepom
9KOTECT-2000
KoHTpoabHbIe BONPoChI

Yro Takoe nou?

3aueM HEOOXOAMMO ONPEAEIIATh KOHIEHTPALMIO HOHOB?

Kakumu MeToaMu MOYKHO OIPEICTUTh KOHIICHTPAIIMIO HOHOB?

B kakux eIuHUIIAX U3MEPSIFOT KOHIICHTPAIIUIO HOHOB?

YTo Takoe HOHOCEICKTUBHBIN JIEKTPOa?

Kax on pabotaet?

oakrwdE

Tema: OnpeneneHue KOHIEHTPAIUH BOAHBIX PACTBOPOB MHKPOMPOIECCOPHBIM (ho-
TokojaopumMerpom KPK-3
KoHTposibHbIE BONPOCHI
1. Kak paboraet doTokomopumeTp?
2. Chopmynupyiite 3akoH byrepa — JlambGepra — bepa?
3. Kakue MeTpoiornyeckie XapakTepucTHKH UMeeT (hOTOKO-TIopuMeTp?
4. Jlnst yero HyKeH B (DOTOKOJIOPUMETPE MUKPOIIPOIIECCOp, Kakue (PYHKIIMH OH BBIITOJI-

5. Kak aroT Mukponporeccop padoraer?
6. Kak MoxeT OBbITh HCMOJIb30BaHA MUKPOIPOLIECCOPHAs TEXHUKA Ul YIydIIEHUS MET-

POJIOTHYECKUX XAPAKTCPUCTHUK U PACIIUPCHUA BO3MO>KHOCTEH M3BECTHBIX BaM ONTHYECKHUX pu-

6opoB?

HbIM?

Tema: Onpenesnenue KOHIEeHTPaLuK BemecTs peppakromerpom UPD 454 b2 M
KonTposbHbie Bonpockl

Yro Takoe KOAPPHUIHUEHT MpeToMIeHUs?

KaxoBbI 3aKOHBI ITpEJIOMIIEHNUS CBETa?

Yro Takoe qucnepcus ceera?

Kax paboraet pedppaxrometp?

KakoBbl MeTposioruueckue xapakrepucTuku peppakromerpa UP®-454 b2M?
Kakue BenuuuHbl (mapameTpsl) uamepsieT peppakromerp?

Noookrwd

Tema: OnpenesieHue CyMMapHOI0 3arpsA3HEHHs BOAbI YACTOTHBIM KOHAYKTOMETPOM
JIK-01
KoHTpoJibHBbIE BONIPOCHI
B uém 3akirouaercs cyTb KOHAYKTOMETPUYECKOIO METO/1a aHAJIN3A KUAKOCTEN?
Yro Takoe KOHTaKTHas U OECKOHTaKTHAs KOHIYKTOMETPHS?
Pacckaxure o HU u BY konnykromerpum.
Pacckaxute 0 mpuHIMITE AEMCTBUSA YaCTOTHOIO KOHAYKTOMETpA.
KakoBbl npenMyIecTsa 4aCTOTHOIO METOJa U3MEPEHHUS 110 CPAaBHEHUIO C aMIUIUTYI-

orwdPE

6. KakoBbl HCTOUHUKHU TOTPEIIHOCTEN CPEeNICTB U3MEPEHUH, peaIn3yIOIUX KOHTAKTHBIH

KOHJTYKTOMETPHYECKUI MeTO?

7. Kak, o kakumM napamerpam OIpeIessitoT Ka4eCTBO IPUPOIHBIX U CTOUYHBIX BOA?
8. Uto Takoe yaenbHast 3JeKTpUIecKasi MPOBOIUMOCTh?
9. B kakux enuHunax usmepsercs YOIII1?
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10.  Kak mensiercs YOII ¢ 3arpsi3sHeHUEM BOABI?

BOITPOCHI K KOJIVIOKBUYMY
Tema: Xumus ouochepnbl
O6mas xapakrepuctika ouochepsl.
XUMHYECKHUE JIEMEHTHI Oroc(epsl.
JKuBoe BemectBo 6uochepsl.
bananc sHeprum u KpyroBopot BoJibl B Guochepe.
dotocuHTE3.
@DyHKIUY )KUBOTO BEIIECTBA.
KpyroBopot 6MOT€HHBIX 3JIEMEHTOB.
BiusiHue XMMUYeCKUX peakiuii Ha MPOTEKaHUE MIPOLIECCOB B KUBBIX OpPraHU3MaXx.
XeMoMeanaTopsl, MX (QYHKIIHU.
0.  Tonorpadus OMOreHHbIX JIEMEHTOB B OPraHU3ME YEJIOBEKA.
11.  Buonoruyeckas posib XUMHUYECKHUX 3JIEMEHTOB B OPraHU3ME.
Tema: Xumust atmocdepbl
1. AHTpOmnoreHHbIe BO3ACUCTBUS Ha Ouocdepy, Ux KiIacCHPHUKAIMI U KpaTKas Xxapakre-
pHUCTHKA.

BOo~NoGO~WONE

Crpoenue aTMochepsl.

CoctaB aTMOChEpHI.

XUMHYECKUE peakiuu B atMmocdepe.

[TpoOnemsl 3arpsi3HEHHS aTMOC(HEPHOTO BO3AyXa, UX TOCIICICTBHS

OCHOBHBIC 3arpsA3HHUTCIN U OCHOBHBIC UCTOYHHKHU 3arpA3HCHUA aTMOC(bCpI)I;
9KOJIOTUYECKHUE TIOCIICICTBUS 3arpsi3HEHUs] aTMOchephl.

Aspo3oiu, ux Kinaccudukaus u xapak4tepucTuka, BO3JAeCTBHE Ha KUBbIE OPraHu3-

NGOk~ wWMN

MBI.

9. AHTpOmOreHHOE M3MEHEHHE KiuMaTa ( ipobiieMa «ImapHUKOBOT0 Y dexTar).

10.  Kucnotssle noxau. J[pa mojaxona k npo0saeMe KUCIOTHBIX J0XKIEH.

11. O30HOBHIH ciioi. OOpa3oBaHuE U pacal 030Ha.

12.  Ilpobaema pa3pyiieHHs 030HOBOIO CIIOSL.

13. Opranu3anioHHO-TIPOUTAKTUUECKIE U TEXHUYECKUE MEPONPUSITHS O CHIKE-
HUIO U 00€3BpeKUBAHUIO BEIOPOCOB B aTMOchepy.

14.  HayuHble OCHOBBI TMTHEHUYECKOTO HOPMHUPOBAHUS aTMOC(HEPHOIO 3arpsi3HEHUSI.
CaHuTapHbBIN HAI30p U KOHTPOJIb YPOBHS 3arpsi3HEHUS aTMOC(EPHI.

15. DKOJIOTHYECKOe cocTostHuE aTMocdepsl T. biarosemniencka 1 AMypckoi 06acTu.

Tema: Xumust ruapocgepsl

1. OGmas xapakrepucTtrka ruapochepbl. MexaHnn3mM BOSHUKHOBEHUS M IBOJIIOIUU THI-
pocdepsr.

2. Boansle pactBopbl. Pa3noxenue n o0pazoBanue BoJIsI B Onochepe.

3. Cocrostaue Bojibl B bnocdepe. CocTaB MPUPOTHBIX PACTBOPOB.

4. ®usuko-xuMHuUeckue mnpoueccel B Tuapocgepe. IlpecHsie Boabl (IOI3eMHbBIE U TIO-
BEPXHOCTHBIE).

5. Xumudeckuii coctaB Mopckoit Bosbl. dropa u dayna.

6. buonormueckas Boja.

7. Bbuonorudeckue mporecchl B Tusipocdepe.

8. DBTpoduKaiys BOI0EMOB.

9. KucaoTHbIE OCAIKHU.

10.  Xumwus BOIOEMOB.
11.  IlpupoaHbie BOABI U TSKENbIE METAIUIHI.
12.  3arpssHenue MupoBoro okeaHa He)TenpoayKTaMH U OPraHUYEeCKUMHU BEUIeCTBa-

MHU.
Tema: Xumus Jaurocgepsl
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Crpoenue u coctaB 3eMIu.

CTpoeHue U COCTaB 3€MHOM KOPBI.

['eoxumuueckre KIacCU(PUKAIUU XUMUISCKUX HIIEMEHTOB.

OcHOBHbBIE 3aKOHOMEPHOCTHU paclpeAesieHUs] XUMUYECKUX 3JIEMEHTOB.
OU3NKO-XUMHUYECKUE MPOIIECCHI B JINTOCHEPE — BEIBETPUBAHKE, PACTBOPEHUE, THAPO-

agkrownE

3.
Bona mutocdepsr.
ITouBsl. CocTaB 1 CBOMCTBA MOYB.
AHTpPOIIOTEHHOE BO3/IEHCTBUE HA TUTOChEpY.
3arpsi3HEHUE U pa3pylIeHUE OYB.
Tema: KayecTBO OKpYy:Kaloleu cpeabl

1. KadecTBO OKpyskaroIiei cpeansl. BpenHbie BelecTBa B OKpYyKaroIIei cpee.

2. MOHUTOPUHT OKpY’KalolIeH cpeasl. Buibl MOHUTOpUHTA.

3. TOKCMYHOCTh XUMUYECKUX COEIUHEHUN. BUABI TOKCHUECKOTrO BO3JCHCTBUS BPEIHBIX
BEIIIECTB Ha KUBbIE OpraHu3msl (7).

4. CymMapHoOe AeiicTBHE BpEIHBIX BEIIECTB Ha JKUBbIE OpraHu3msbl (1).

1) OcHoBHbIC 3arps3HUTENIM aTMoc(epbl, X BO3JACHCTBUE HA JKUBBIC OPraHU3MBI
(2,3,4,5,6,7).

2) OCHOBHBIC 3arps3HUTEIM TUAPOCHEpbl, WX BO3ICHCTBHEC HA >KUBBIC OPraHU3MBI
(2,3,4.6.7).

3) OcHOBHBIC 3arps3HUTENN JHUTOCHEpPbl, WX BO3JACHCTBHE HA JKUBBIC OPTraHH3MBI
(2,3,4.6.7).

©ooNo

BAPUAHTDBI KOHTPOJIbBHBIX PABOT
Tema: Xumusi armocepnt
Bapmuanr 1
1. TIpobGnema «KHCIOTHBIX MOXek». J[Ba moaxo/a K pacCMOTPEHHIO MTPOOIEMbI KUCTOTHBIX
JOXKIIEH.
2. Atmocdepa. CtpoeHne aTMochepsr.
Bapmuanr 2
1. Xwumuyeckue peakuuu B armochepe.
2. Absposzomu. Buasl aspozosieit. MexanusMm o0pazoBaHMs a’po30Jei, UX BO3/IEHCTBHE Ha
JKUBbIE OpTraHU3MBI.
Bapuanr 3
1. IIpoGnema pa3pylieHHs] 030HOBOTO CIOS.
2. Coctas atmocdepsl. [TocTosiHHBIE U TEpEeMEHHbBIE KOMITOHEHTBI aTMOC(hepbl
Bapuanr 4
1. TIpobnema rmobabHOrO MOTEIUIEHUS («ITaAPHUKOBBIN 3 DerT?).
2. CocrtaB atmocdepbl. Ciay4yaiiHbIe KOMIIOHEHTHI aTMOC(EphI, UX 3HAYEHUE B COXPAaHCHHUH
KauecTBa BO3/YIIHOMN CPEbl.
Bapmuanr 5
1. PaanoakTHBHOCTH KaK OMACHBIN ()aKTOp aHTPOMIOTEHHOTO 3arpsi3HEHHUS.
2. 3arpszHeHne atMoc(hepHOro Bo3ayxa. OCHOBHBIE NICTOYHUKH W OCHOBHBIC 3arps3HUTEIH
atMocdepsl. [locnencTsus 3arps3HeHusl.
Tema: Xumusi okpy:karomei cpeasl
Bapmuanr 1
1. Cpena. Oxpyxaromas cpefa, ee xapakTepucTuka. [locmeacTBus M3MEHEHU B OKpYyXa-
IOILIEH cperie.
2. Cucremusle 3akoHbl b. KoMmMonepa. 3akon «Bce cBsizano co Bcem» (O BceoOITel cBs3u
BeIlIeH U SABJICHUI B IPUPOJIE U YEIIOBEUECKOM OOIIECTBE).
Bapuanr 2
1. KauecTtBO OKpyx)arwmieil cpeabl. BemectBa 3arps3HuTenu. 3arps3HEHUE OKPYKaOIIEH
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cpensl. Buner 3arps3uenus. Tpancdopmalius BEIIECTB B IPUPOJIC.
2. Cucremnsie 3akoHbl b. KomMmoHnepa. 3akon «Bce momkHo kyaa-To neBathes» (O 3akoHax
COXpaHEHMUS).
Bapuanr 3
1. TokcuunocTs XuMUYeCKUX BellecTB. CTenenb TOKCHYHOCTU. CTaHIapThl KauecTBa.
2. Cucremnsle 3akoHbl b. Kommonepa. 3akon «Huuto He maetrcs mapom» (O 1ieHe pa3Bu-
THUSA).
Bapuant 4
1. Twunel B3auMOJEHCTBUS )KUBBIX OPraHU3MOB. XEMOMEAUATOPSI.
2. Cucremnslie 3akoHbl b. Kommonepa. 3akon «IIpupona 3HaeT myurie» (O riaBHOM KpHTe-
PHH HBOJIIOIIMOHHOTO 0TOOPA).
Bapuant 5
1. JKusoe BemectBo 6uocdepsl. Cocras, cTpoeHue, (GYHKIIUN KUBOTO BEIIECTRA.
2. Cucremnnle 3akoHbl b. KomMmMonepa. 3akon «Ha Bcex He xBatut» (OO OrpaHUYEHHOCTH
pecypcoB).
BapuanT 6
1. TlouBsl, BX COCTaB, CTPOCHUE, KIIACCUPUKAINS U (PYHKIIHH.
2. KpyroBopoT OMOTE€HHBIX AJIEMEHTOB
Bapuanr 7
1. Artmocdepa. CocraB, cTpoeHuUE, CBONCTBA.
2. KpyroBopoT OHMOT€HHBIX 3JI€MEHTOB.

Bapuanr 8
1. Tunpocdepa. Bona npecnas u conenas. CoctaB, CBOWCTBa BOJBI.
2. O3oH B cTparocdepe. Mexannusm ero oopazoBanus u paspymeHusi. O30H B Tporiocdepe.

Bapuant 9
1. 3arpssnenune MupoBoro okeana. Bonga uucras u «rpszHas». KauectBo Boabl. OuncTka
BOJIBI.

2. Jlutocdepa. CocraB, cTpoeHHE, 3aKOHOMEPHOCTH PACIpPOCTPAHEHUN XHUMHUYECKUX dJIe-
MEHTOB B 36MHOU KOpE.
Bapuant 10
1. Aospozonu. Cocras, Ki1accupuKarys, CBOMCTBA.
2. Bopa nmutocdepsl, ee BUIBI, CBOWCTBA H OCOOCHHOCTH.

TEMBbI PEGEPATOB
3akoH P® 1o oxpaHe oKpyKarouieil cpeabl.
JoxTpuna P® 1o oxpaHe OKpyKarolen cpeasl.
OKOJIOTNYECKUII MOHUTOPHHT.
30HBI DKOJIOTHYECKOTO OEqCTBHUSL.
DKoJornyeckne KatacTpogsl.
JesATenpHOCTh NPEANPUATUI IO OXPAHE OKPYKAKOLIEN CPEJIbI.
DKosoruyeckoe oopazoBaHHe.
Mex1yHapoIHOE COTPYAHUUECTBO B 00JIACTH OXpaHbl OKPYKaIOLIEH cpeabl.
OKOJIOTMYECKHUE NPECTYIVIEHUS] U UX MTOCIIEICTBUS.
. Oxpana BoJiHBIX pecypcoB POD.
. Oxpana atmocdeps! B PO.
. OxpaHa noussl B PO.
. DKocHcTeMa: CTPYKTypa, IPUHIUIBI (YHKIIMOHUPOBAHMS U JUHAMHKA Pa3BUTHSL.
. DKOJIOTHYECKHE MPOOIEMbI SJHEPTETUKH.

CoNoOA~WNE

N Y o o
~AWDNEO

IPUMEPHBIE BAPUAHTBI TECTOBBIX 3ATAHUI
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Bapmuanr 1
1. Umo onpedenuno gpopmuposanue 2100a1bH0Il IKOJI02UU 8 CAMOCHOAMETbHYI0 OUCHUUNTIU-
Hy (BapHaHTOB OTBETOB MOXET OBITh HECKOJIBKO):
1) PazButue yenoBeuecTBa Kak COLUYMa;
2) Poct noTpebieHus IpUpOJHBIX PECYPCOB;
3) Pa3BuTHe HayKu U TEXHUKH,
4) MexnyHapoaHOE COTPYAHUYECTBO;
5) Pa3BuTHE BHEIIHUX YKOHOMUYECKUX CBS3EH;
6) UcuepnaeMoCTh OCHOBHBIX MPUPOJIHBIX PECYPCOB.
2. Kmo eénepevie npumenun mepmun «Ikonozusa»? 3mo...
1) Y.JapBuH;
2) D.I'ekkenb;
3) B.1.Bepuanckuii;
4) H.®.Peiimepc;
5) K.Tpomnns;
6) H.H.Mowucees
3. Umo nazvigaemcsa npupooHo-pecypcHbvim nomenyuaiom meppumopuu? 3mo .
1) mpupoiHbIe pecypchl Ha ONpeNeICHHON TEPPUTOPHH, KOTOPhIE MOTYT BOBJIEKATHCS B X0351ii-
CTBEHHYIO JIEATEIbHOCTh
2) 6uocdepa;
3) METEOKIIMMATUYECKUE XapaKTEPUCTHKHY;
4) BO30OHOBHUMBIE PUPOIHBIE PECYPCHI.
4. Kozoa u 20e cocmosnca 1-vtit Mexcoynapoouslit Konzpecc no oxpame oKpycarouiei
cpeowl:
1) B Mockse B 1998 1;
2) B Crokronsme B 1972 1;
3) B Puo-ne-Xaneiipo B 1992 1;
4) B Pume B 1972 1;
5) B Helo-Mopke B 1980 r;
6) B Kuoto B 1987 1.
5. Texnocennwiii nymeo pazeumus — 3mo:
1) myTh, OCHOBaHHBII Ha BOBIICYCHUH B XO3SUCTBEHHBIA 000POT BCEe OOMNBIIIETO KOTUYECTBA Pe-
CypCOB;
2) pecypcocbeperarmmuii myTh pa3BUTHS C UCTIOIb30BaHNE HOBEHIIINX JOCTH)KEHUN TEXHUKH.
6. Ycmoituusoe pazeumue — mo ...
1) mpOMBINITIEHHOE Pa3BUTHE C YCTOMYHUBBIMU TEMIIAMU POCTA HA MPOTSHKEHUU Psifia TOCTIETHUX
JeT;
2) pa3BuTHE, KOTOPOE 00ECIIEUNBAET MOCTOSHHOE BOCIIPOM3BOACTBO ITPOU3BOICTBEHHOT'O MO~
TEHI[MaJIa Ha TIEPCIEKTUBY;
3) coXpaHeHHUE CIOKUBIIMXCS TEMIIOB PUPOCTA HACETICHUSI.
7. Kozoa nauanu gpopmuposamocsa sxonozuueckue npooniemol:
1) B nepBoii nosoBuHe 20-ro CTOJIETHS;
2) Bo BTOpO# nosioBuHE 20-r0 CTONETHS;
3) B koHI1Ie 19-TO Beka;
4)Ha Bcex 3Tarnax pa3BUTHS YeJIOBEUYECKOro O0IIEeCTRa.
8. Umo enusem na popmuposanue IK0a102u4eCKUX npoodiem:
1) YncneHHOCTh HaceIeHUs;
2) YcioBus )KU3HU HACEIICHHUS;
3) UckyccTBO;
4)Hayka;
S)Penurus
9. I'nobansnsie IK0102UYECKUE NPODTIEMBL.
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1) ImeroT TutaHeTapHBIN XapaKkTep U 3aTParuBaioT BCE YEIOBEUYECTBO;

2) 3aTparuBaroT TOJIbKO UHIYCTPUAIBLHO PA3BUTHIC CTPAHbL;

3) 3arparuBaroT TOJIbKO T€ CTpaHbl, IJI€ HEJOCTATOUHO BHUMAHUS YEIISAETCS BOIPOCAM OXPaHBI
OKPYKaroIIel Cpeibl;

10. IlIpupononvzoseanue, Kak 06aacms 3HAHUIL, 3AHUMACHICA.

1 )u3ydyeHreM nNpUpPOIHBIX PECYPCOB;

2) U3y4EeHHEM BOIPOCOB 3KCILTyaTalluy IPUPOIHBIX PECYPCOB;

3) u3ydeHueM COXpaHEHHUs U BOCIPOU3BOICTBOM IPUPOIHBIX PECYPCOB.

11. Kakue kauecmeenHble UIMEHEHUA NPOUIOULTU 60 63AUMOOMHOUIEHUAX Ye108EKA U NPU-
Poowl K Konyy 20-20 cmonemus:

1) YenoBeuecTBO 0CO3HAJIO, YTO TEXHOTCHHBIN ITyTh Pa3BUTHS PUBENET K TII00aIbHOM IKOJI0-
rU4ecKkoi karactpode;

2) YenoBeuecTBO MPOJOJIKAET HapallliBaTh aHTPOIIOTEHHOE BO3ACICTBUE HAa IPUPOY.

12. I'oe 6 nepgyto ouepeov hopmupyromces 2noodanvuvle IKon02uuecKue npoodiemol:

1) B 5JKOHOMHYECKH Pa3BUTHIX CTpaHax 3araja;

2) B pa3BUBAIOIIUXCS CTpaHaXx;

3) B cTpaHax OBIBIIETO COIMATMCTHYECKOTO JIarepsi;

4) npyroit BapuaHT OTBETA.

13. Ymo maxoe 3Kono0cuuecKuii Kpuzuc:

1) yxynaiieHue KauecTBa OKPY»KaroIel Cpesl;

2) pe3koe yBeIHYeHHE BIMSHUAS U3MEHEHHOM JIFOAbMHU TIPUPOBI Ha OOIIECTBEHHOE Pa3BUTHE;
3) Takoe COCTOSIHUE OKPY>KaIoIlel Cpe/Ibl, KOT1a KaYecTBO €€ KOMIIOHEHTOB HEOOpAaTUMO YXY/I-
IIEHO.

14. Umo makoe 3xono2uueckan kamacmpodga:

1) 3T0 0OpaTMOE COCTOSTHUE, B KOTOPOM YEJIOBEYECTBO BHICTYIAET AKTUBHO JICUCTBYIOIIEH CTO-
POHOM;

2) 3T0 HeoOpaTUMOE COCTOSIHUE, KOT'/1a YEJIOBEK SIBJSETCS TACCUBHON CTOPOHOI.

15. Ymo maxoe npupoonasn cpeoa:

1) COBOKYIHOCTh a0MaTHUECKUX U OMAaTHUYECKUX KOMIIOHEHTOB MPUPOIbI 3EMJIH;

2) 3TO eCTeCTBEHHAs! paCTUTENBHOCTD U JKUBbIE OPTaHU3MBI;

3) 3TO HETPOHYThIE HUBUIIN3ALMEN YIaCTKH 3€MHOTO 11apa.

16. B uem cywynocmsp 3axona nezamenumocmu ouocghepoi:

1) 6uocdepa npeacrapisier cOO0N €UHCTBEHHYIO CUCTEMY 00€CTICUNBAIONIYI0 YCTOHYHUBOCTh
Cpenbl OOUTaHUS;

2) 6uocdepy Henb3s1 3aMEHUTh, HO MOKHO BUJION3MEHHTD.

17. Cko1bKO 061110 IKONO2UHECKUX PEBOTIIOYUL .

1) nBe; 2) uetsipe; 3) NATh; 4) 1MIECTb.

18. Pe3ynomamom Kakoii 7KOn02u4ecKuil peeoiioyuu Cmas 2100a1bHblil IKOJ102UYECKUTL
Kpu3suc:

1) BTOpOIA; 2) TpeTheil; 3) maToi; 4) MecTo.

19. Kakoe énusanue Ha oKpyscarouiyro cpedy 0Kazpléaem pocm HAcenNeHus, - IMo:

1) HUKaKOrO; 2) OTPUIIATENLHOE; 3) MOJIOKUTEILHOE

20. B kakux cmpanax Haudo/iee 8blCOKUIL MemMn pocma HaAceNeHUA:

1) B 5KOHOMHUYECKH PAa3BUTHIX CTpaHAax 3amaja;

2) B cTpaHax Asuu u Adpuku;

3) B Poccumn.

21. Oka3vleaem iu pocm YUCIEHHOCMU HACENCHUA 6IUAHUE HA NPOO0BOIbCHIBEHHYIO NPO-
onemy:

1) na;

2) HeT;

3) oka3bIBacT KOCBEHHO.

22. Umo makoe 3nepzemuyeckas npooiema, 3mo:
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1) HEXBaTKa 2IEKTPOIHEPTHUH;

2) yBenu4eHue MoTpeOsIeHUs ANEKTPOIHEPTUU YEIIOBEUECTBOM U, KaK CIIEJCTBUE, POCT BOBJIEUE-
HUS B XO3SMCTBEHHBII 000POT YHEPIOPECYPCOB;

3) cHIKEeHHEe TOTPeOIeHUS PHEPTUHU 10T BO3JCHCTBIEM SKOJIOTHUYECKUX OpraHU3aIlHii.

23. B kakux cmpanax makcumaivHoe nompeoienue IHEPeuU Ha OYuLy Hacel1eHUs .

1) B cTpaHax ¢ HU3KUMH JJOXO/IaMH;

2) B cTpaHax — 3KCIopTepax HePTH;

3) B pa3BUTHIX CTpaHax 3amaja.

24. YUmo maxkoe 2no6anvHblil CHIPLEBOU KPUUC - IMO.

1) AepuIUT ChIpbs B OTAEIHHOM PETUOHE;

2) neuUT CHIPBS A7 BBITYCKA KaKOW-THOO0 MPOAYKIIUH B Pa3HBIX CTPaHAX;

3) oTCyTCTBHE 3a11acoB CHIPbSI BO BCEM MUDE.

25. Ceazanvl 1u 2nodanvHvie npodiemovl Yen068euecmeda ¢ IKOHOMUKOU OMOENbHBIX 20C)-
oapcme:

1) cBsi3aHbl;

2) HE CBSI3aHbI;

3) cBsI3aHBI OTYACTH.

26. Ceazanvl 1u 2nob6anbHble MUPOGvle NPOOIEMBL C NPODOIEMOIL BOUHBL U MUPA.:

1) na;

2) HeT.

27. Oka3viearom Jiu 61uAHUE MUPOBBIE IKOJI02UUECKUE NPODOIEMbl HA 300P08bE HACENEHUA:
1) na;

2) HeT;

3) oT4acTH.

28. Umo makoe 2no06anvnoe 3azpasHenue oOKpyyicarouieii cpeowl.

1) 3T0 U3MEHEHHE eCTECTBEHHBIX XapaKTEPUCTHUK CPeIbl BO BCEM MHPE;

2) 3TO BIUSTHUE XO3HCTBEHHON JESATEIbHOCTH HA TEPPUTOPUH OJHUX TOCYJAPCTB HA COCTOSIHHE
Cpelbl APYTUX TOCY1apCTB.

29. UYmo makoe mpancmeppumopuaipbHoe pacnpeoeieHue 3azpa3sHAIOuUX 6euecme - Imo.
1) pacipocTpaHeHue Ha OO0JIBIIOE PACCTOSIHUE OT UCTOUYHUKA BO3/1EHCTBHS,

2) pacripocTpaHeHHE Ha TEPPUTOPUH HECKOJIBKUX FOCYAAPCTB WIIM HECKOJIBKUX PETHOHOB.
30. Ymo maxoe napnukoswlii Ighghexm - smo:

1) ynepkaHue 3HaYUTEIbHOM YaCTH TEIJIOBOM SHEPTUHU COJIHIA Y TOBEPXHOCTH 3EMIIH;

2) yCUIICHHE MOTOKA TEIJIOBOI SHEPrHH MO ISHCTBUEM TAPHUKOBBIX T'a30B.

31. Kakue 2a3vl Ha3vléaiomcsa NapHUKOGHIMU .

1) yrinekucnelii ra3 1 MeTaH;

2) IMOKCH]I CEPbI U TUOKCHJI a30Ta;

3) KHCIIOPOJI U XJIOP.

32. Umo ompaosicatom cmanoapmol Kauecmea OKpyxcarouieii cpeowl:

1) ypoBeHb OOIIECTBEHHBIX MTOTPEOHOCTEH;

2) ypoBeHb (paKTUYECKOTO BO3/IEHCTBHUS HA OKPYKAIOILIYIO CPEY;

3) ypOBEHb SKOHOMHYECKHIA CTAOUILHOCTH.

Bapmuanr 2
1. Kmo enepevie npumenun mepmun «Ikoaocua»? Imo...
1) Y.[lapBuH;
2) O.I'exkenp;
3) B.1.Bepnanckuii;
4) H.®.Peiimepc;
5) K. Tponns;
6) H.H.Mowucees
2. Umo onpedenuno ¢hopmuposanue 2n06anbHoll IKOA02UU 8 CAMOCHLOAMETbHYI0 OUCUUNIIU-
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Hy (BapHaHTOB OTBETOB MOXET OBITh HECKOJIBKO):
1) PazButue yenoBeuecTBa Kak COLUYMa;
2) Poct noTpebeHus IpUpOJHBIX PECYPCOB;
3) Pa3BuTHe HayKu U TEXHUKH,
4) MexnyHapoaHOE COTPYJHUYECTBO;
5) Pa3BuTHE BHEIIHUX YKOHOMUYECKUX CBS3EH;
6) NcuepnaeMoCTh OCHOBHBIX IPUPOJIHBIX PECYPCOB.
3. Umo nazvieaemcsa npupooHo-pecypCcHbiM ROMEHUUAIom meppumopuu? Imo .
1) npupoaHbIe pecypchl Ha ONPEACICHHON TEPPUTOPUH, KOTOPBIE MOTYT BOBJICKATHCS B XO351i-
CTBEHHYIO JICATEIBHOCTh
2) 6uocepa;
3) METeOKIIMMATHYECKHE XapaKTEPUCTHKHY;
4) BO30OHOBHUMEIE MPUPOIHBIC PECYPCHI.
4. Kozoa u 20e cocmosanca 1-vtit MescoynapoOonulii Konzpecc no oxpame oKpyycaroujeit
cpeowl:
1) B Mockge B 1998 1;
2) B Crokronbme B 1972 1;
3) B Puo-ne-Xaneiipo B 1992 1;
4) B Pume B 1972 1;
5) B Heto-Mopke B 1980 r;
6) B Kuoto B 1987 1.
5. Kozoa nauanu ghopmuposamuca Ixonozuveckue npoodiemol:
1) B nepBoii nosoBuHe 20-ro CTOJIETHS;
2) BO BTOPOIi 1mojioBuHe 20-TO CTOJICTHS,
3) B xoH1ie 19-ro Beka;
4)Ha Bcex 3Tanax pa3BUTHUS YEIOBEUYECKOro 0OIIecTBa.
6. Ycmoituusoe pazeumue — mo ...
1) mpOMBINIIIEHHOE Pa3BUTHE C YCTOMYHUBBIMU TEMIIAMU POCTA HA MPOTSHKEHUU Psifia TOCTETHUX
JeT;
2) pa3BuUTHE, KOTOPOE 00ECIIEYNBAET MOCTOSHHOE BOCIIPOM3BOICTBO MTPOM3BOICTBEHHOT'O 10~
TEHI[MaJla Ha TIEPCIEKTUBY;
3) coxpaHeHHUE CIOKHUBIIUXCSI TEMIIOB IPUPOCTA HACETICHHUS.
7. Texnozennwlii nymeo pazeumus — 3mo:
1) myTh, OCHOBAaHHBII Ha BOBJIICYCHUH B XO3SUCTBEHHBI 000POT BCEe OONBIIIETO KOTUYECTBA Pe-
CypCOB;
2) pecypcocbeperaromuii IyTh pa3BUTHUS C UCIOIb30BAHNE HOBEHIINX JOCTHKEHUH TEXHUKU.
8. Umo eénusem na gpopmuposanue IKo102u4ecKux npooiem:
1) YncrieHHOCTh HaceIeHUs;
2) YcnoBus KU3HU HACETICHMUS;
3) UckyccTBO;
4)Hayxa;
5)Penurus
9. I'no6ansnbie IK0N02UUECKUE NPODTIEMBL.
1) NMeroT miaHeTapHbIH XapakTep U 3aTParuBaroT BCE YEIOBEUECTBO;
2) 3aTparuBaroT TOJIBKO HHIYCTPUAIILHO PA3BUTHIE CTPAHbL;
3) 3aTparuBarOT TOJIBKO T€ CTPAHBI, I/I€ HEJOCTATOUYHO BHUMAHUS YACISAETCS BOIPOCAM OXPaHbI
OKpYKarloIleu cpeibl;
10. Kakue kauecmeenHnble UIMEHEHUA NPOUZOUINU 60 63AUMOOMHOUIEHUAX Ye108€Ka U NPU-
Poobl K Konyy 20-20 cmonemus:
1) YenoBeuecTBO 0CO3HAJIO, UYTO TEXHOTEHHBIN ITyTh Pa3BUTHSI IPUBEIET K INT00ATBHOM 9KO0JI0-
rU4ecKoit karactpode;
2) YenoBeuecTBO MPOJOJIKAET HapalllMBaTh aHTPOIIOTEHHOE BO3JEIICTBUE HAa IPUPOLY.
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11. Ilpupononv3oseanue, Kak 06aacms 3HAHUIL, 3AHUMACHICA

1 )u3ydeHneM nNpUpOIHBIX PECYPCOB;

2) U3y4EeHHEM BOIPOCOB 3KCILTyaTalluy IPUPOJIHBIX PECYPCOB;

3) u3ydeHueM COXpaHEHHUs U BOCIPOU3BOICTBOM IPUPOIHBIX PECYPCOB.

12. I'oe 6 nepeyto ouepeov hopmupyromcs 21006anvHble IKOI02UYECKUE NPODIEMbL:

1) B 5KOHOMUYECKH Pa3BUTHIX CTpaHax 3araja;

2) B pa3BUBAIOILIUXCS CTpaHaXx;

3) B cTpaHax OBIBILIETO COLMATMCTHYECKOrO JIareps;

4) npyroi BapuaHT OTBETA.

13. Umo maxoe 3Ko102u"ecKuil Kpusuc:

1) yxyauieHue kauecTBa OKpYKaroIlel Cpepl;

2) pe3koe yBeJIMueHUE BIUSHUS U3MEHEHHOH JIF0IbMU MTPUPOJIbI HA OOIIECTBEHHOE PA3BUTHE;
3) Takoe COCTOsTHHE OKPY>KAIOLIeH Cpe/Ibl, KOT/1a Ka4eCTBO €€ KOMIIOHEHTOB HEOOPaTUMO yXy/I-
HICHO.

14. Ymo makoe 3xon0cuyeckas kamacmpoga:

1) aTO 0OpaTUMOe COCTOSsIHUE, B KOTOPOM YE€JIOBEYECTBO BHICTYNAET aKTUBHO JIEHCTBYIOIIEH CTO-
PpOHOI1;

2) 5T0 HEoOpaTUMOE COCTOSIHHUE, KOT/1a YeTIOBEK SBISETCS MTACCUBHON CTOPOHOIA.

15. Ymo maxoe npupoonasn cpeoa:

1) COBOKYITHOCTh a0MaTHYECKUX ¥ OMATUUYECKHX KOMIIOHEHTOB MPUPOIbI 3EMJIH;

2) 9TO €CTECTBEHHAsl PACTUTEIHHOCTD U KUBBIE OPTraHU3MBI;

3) 9TO HETPOHYThIC IIUBHIM3AIMEH YJACTKH 3EMHOTO IIapa.

16. Kakoe énusanue Ha oKpyscarouyro cpedy 0Kazpléaem pocm HACENeHUA, - IMO:

1) HUKaKOTO; 2) OTPUIIATENBHOE; 3) TOJIOKUTEIBHOE

17. CkonbKo 061710 IKON0OZUUECKUX PEBOTIOYUIL.

1) aBe; 2) ueTsipe; 3) NATh; 4) 1MIECTb.

18. Pe3ynomamom Kaxoii 7K0102U4eCKUil pegontoyuu cma 2100aabHulil IKOA02UYECKUT
Kpu3suc:

1) BTOpOIi; 2) TpeTheil; 3) msaToil; 4) mecToi.

19. B uem cywgnocmps 3aKoHa HezameHumocmu ouocgepul:

1) 6uocdepa npeacrapisier COO0N €IUHCTBEHHYIO CUCTEMY 00€CTIEUNBAIONIYI0 YCTOHYHUBOCTh
Cpenbl OOUTaHUS;

2) 6uocdepy Henb3sl 3aMEHUTh, HO MOKHO BUJION3MEHHTD.

20. B kakux cmpanax nauobo.iee blCOKUIl MeMn pocma HACEeHUA:

1) B 95KOHOMHUYECKH PAa3BUTHIX CTpaHAaxX 3araja;

2) B cTpaHax A3uu u AQpuku;

3) B Poccun.

21. Oka3vigaem iy pocm YUCIEHHOCMU HACEACHUA 6/IUAHUE HA NPOO0E0IbCHEEHHYIO RPO-
onemy:

1) na;

2) Her;

3) oka3bIBaeT KOCBEHHO.

22. UYmo makoe Inepzemuueckasn npooiema, 3mo:

1) HEXBaTKa 2IEKTPOIHEPTHUH;

2) yBenn4eHue NoTpeOsIeHNs ANEKTPOIHEPTUN YEIOBEUECTBOM U, KaK CIIEJCTBHE, POCT BOBJIEUE-
HUS B XO35ICTBEHHBIN 000POT SHEPrOPECYpCOB;

3) cHWKeHre TOTPEOICHUS YHEPTUHN T10]] BO3JCHCTBUEM SKOJOTUUECKHUX OpTraHU3aIlHil.

23. Umo maxkoe 2nob6anvHulil ColPbe8oil KPU3UC - IMO.

1) nedunuT ChIphsi B OTACTHHOM PETHOHE;

2) neUIUT CHIPbS TSI BRITyCKa KaKON-TMO0 MPOAYKIIMK B Pa3HBIX CTpaHaX;

3) OTCyTCTBHE 3a11aCOB CHIPhSI BO BCEM MHpE.

24. B Kaxux cmpanax MakcumaaivHoe nompeodaenue IHepeuu Ha Oyuly Hacea1eHusM .



47

1) B cTpaHax ¢ HU3KUMH JOXOaMU;

2) B cTpaHax — dKcrnopTepax HedTu;

3) B pa3BUTHIX CTpaHax 3amnaja.

25. Ceazanvl 1u 2nodanvrvle npoodIEMbl Uen08e4ecmea ¢ IKOHOMUKOU OMOEIbHBIX 20CY-
oapcme:

1) cBsi3aHBI;

2) He CBSI3aHbI;

3) cBsI3aHBI OTYACTH.

26. Ceazanul 1u 2nobdanbHble MUPosvle NPOOIEMBL C RPODOIEMOIL BOTHBL U MUPA.

1) na;

2) Her.

27. Umo makoe 2no06anvnoe 3azpa3Henue OKpyxcarouieii cpeowl.

1) 3TO U3MEHEHHE €CTECTBEHHBIX XapaKTEPUCTUK CPEJIbI BO BCEM MUDE;

2) 5TO BIUSTHUE XO3HCTBEHHON JESATEILHOCTH HA TEPPUTOPUH OJHUX TOCYJAPCTB HA COCTOSIHHE
Cpenbl APYTUX rocyaapcCTB.

28. Oka3zviearom nu enuanue Mupogvle IK0J102udecKue npodiemovt Ha 300P06bE HACEICHUA:
1) na;

2) HeT;

3) oTuacru.

29. Ymo makoe mpancmeppumopuaibHoe pacnpeoeieHue 3azpa3sHAIuUX 6euiecme - Imo.
1) pactipocTpaneHue Ha O0JIbILIOE PACCTOSHHUE OT HCTOYHUKA BO3JEHCTBUS;

2) pacrpocTpaHeHHE Ha TEPPUTOPHH HECKOJIBKUX FOCYAAPCTB WIIM HECKOJIBKUX PETHOHOB.
30. Ymo ompascarom cmanoapmosl Kauecmea OKpysHcarouieil cpeol:

1) ypoBeHb 00I1I€CTBEHHBIX TOTPEOHOCTEIH;

2) ypoBeHb (aKTHUECKOTO BO3ACHCTBUS Ha OKPYKAIOIIYIO CPEaY;

3) ypOBEHb SKOHOMHYECKHI CTAOUIBLHOCTH.

31. Kakue 2a3vl Ha3vléaiomcsa NApHUKOGHIMU .

1) yriexkucnelii ra3 u MeTaH;

2) IMOKCH]T CEPbI M TUOKCHJI a30Ta;

3) KUCIOPOJ U XJIOP.

32. Umo maxoe napuukoeuwlit 3¢pghexm - 3mo:

1) ynepskaHue 3HaYUTENFHOM YaCTH TEIJIOBOM PHEPTUHU COITHIA Y TOBEPXHOCTH 3EMIIH;

2) yCUJIEHHE MMOTOKA TEIUIOBOM dHEPTHUHU MO ICHCTBUEM TAPHUKOBBIX Ta30B.

Bapuanr 3

1. Yemoiiuueoe pazeumue — imo ...
1) npoMBIIIIIEHHOE pa3BUTHE C YCTOMYMBBIMU TEMIIAMU POCTA Ha NMPOTSKEHUU PsiJia IOCTIETHNUX
JET;
2) pa3BUTHE, KOTOPOE 00ECIIEUYNBAET MOCTOSIHHOE BOCIIPOU3BO/ICTBO MPOU3BOACTBEHHOT'O T10-
TEHIIMAJIa HA IEPCIIEKTUBY;
3) coxpaHeHue CII0KHUBILIUXCS TEMIIOB TPUPOCTA HACETICHUSI.
2. Umo onpedenuno ¢hopmuposanue 2n106anbHoll IKOA02UU 8 CAMOCHLOAMETbHYI0 OUCUUNIIU-
Hy (BapMaHTOB OTBETOB MOKET ObITh HECKOJIBKO):
1) PazBuTHe yenoBevyecTBa Kak COLMYMA;
2) Poct notpebieHus NpupoIHbIX PECYPCOB;
3) PazBuTHe HayKu U TEXHUKU;
4) MexyHapOoIHOE COTPYIHUYECTRO;
5) PazBuTHE BHENTHUX YKOHOMUYECKUX CBS3CIH;
6) NcuepmaeMocTh OCHOBHBIX IMPUPOJIHBIX PECYPCOB.
3. Umo nazvigaemcsa npupooHo-pecypcHbvim nomenyuaiom meppumopuu? 3mo .
1) mpupoHbIE pecypchl Ha OMPEeICHHON TEPPUTOPHHU, KOTOPHIE MOTYT BOBJICKATHCS B XO35Ti-
CTBEHHYIO JIEATENBHOCTh
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2) 6uocdepa;
3) METeOKIIMMATHUYECKHE XapaKTEPUCTHKHY;
4) BO30OHOBHUMEIE PUPOIHBIC PECYPCHI.
4. Texnozennwtii nymo pazeumus — ymo:
1) myTh, OCHOBaHHBII Ha BOBJICUCHHH B XO3SHCTBEHHBII 000POT BCe OOJIBIIETO KOJINYECTBA pe-
CypCOB;
2) pecypcocbeperaromuii IyTh pa3BUTHUS C UCIOIb30BAHNE HOBEHIINX JOCTHKEHUI TEXHUKH.
5. Kozoa nauanu ghopmuposamuca Ixonozuueckue npoodiemol:
1) B nepBoii nosoBuHe 20-ro CTOJIETHS;
2) BO BTOPOIi 1mojioBuHe 20-TO CTOJICTHS,
3) B koH1Ie 19-r0 Beka;
4)Ha Bcex 3Tarax pa3BUTHS YEJIOBEUYECKOro O0IIEeCTRa.
6. Kmo enepevie npumenun mepmun «IKoao2ua»? Imo...
1) Y.[JdapBuH;
2) O.I'exkens;
3) B.M.Bepuanckuii;
4) H.®.Peiimepc;
5) K. Tponns;
6) H.H.Moucees
7. Kozoa u 2oe cocmosanca 1-vtit Mestcoynapoonwlii Konzpecc no oxpane oKpyycaroujei
cpeowl:
1) B Mockge B 1998 1;
2) B Crokronbme B 1972 1;
3) B Puo-ne-XKaneiipo B 1992 1;
4) B Pume B 1972 1;
5) B Huto-Hopke B 1980 r;
6) B Kuoto B 1987 1.
8. Umo e¢nusem na gpopmuposanue IK0102Uu4eCKUX npodiem:
1) YnucneHHOCTh HacENeHMUS;
2) YcnoBus KU3HU HaCeNeHMS,
3) UckyccTBoO;
4)Hayxa;
S)Penurus
9. Ilpupononv3osanue, Kaxk 001acmo 3HAHUTL, 3AHUMACHICA.
1 )u3ydeHreM nNpUpOIHBIX PECYPCOB;
2) U3y4eHHeM BOIIPOCOB KCILUTyaTalluu MPUPOIHBIX PECYPCOB;
3) u3ydyeHueM COXpaHEHHUs U BOCIIPOU3BOICTBOM IPUPOIHBIX PECYPCOB.
10. Kakue kauecmeenHnvle UsMEHEHUA RPOUIOULIU 60 63AUMOOMHOUEHUAX Ue106eKa U nPU-
Poobl K Konyy 20-20 cmonemus:
1) YenoBeuecTBO 0CO3HAIIO, UTO TEXHOT€HHBIN ITyTh Pa3BUTHsI IPUBEET K INI00ATBHOM 9K0JI0-
TUYEeCcKOi KaTtacTpode;
2) YenoBeuecTBO MPOJOJIKAET HapalllBaTh aHTPOIIOTEHHOE BO3EICTBUE HAa IPUPOLY.
11. I'nobanvnwie Iko102UUECKUE NPOOIEMBL.
1) meroT rutaHeTapHbIN XapakTep U 3aTparuBaloT BCE YEIIOBEUECTBO;
2) 3aTparuBaroT TOJIBKO HHIYCTPUAIILHO PA3BUTHIE CTPAHbL;
3) 3arparuBaroT TOJIBKO T€ CTpaHbl, I1€ HEJOCTATOYHO BHUMAHUS YAEIAETCS BOIPOCAM OXPaHBI
OKpYKarloIleu cpeibl;
12. I'oe 6 nepgyto ouepeov hopmupyromcsa 21006anvHvle IK0102u4ecKue npodiemol:
1) B 5JKOHOMHUYECKH Pa3BUTHIX CTpaHax 3araja;
2) B pa3BUBAIOILIUXCS CTpaHaXx;
3) B cTpaHax OBIBIIETO COIMATMCTHYECKOTO JIareps;
4) npyroi BapuaHT OTBETA.
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13. Kakoe enuanue na okpyscarouiyio cpedy 0Kazvléaem pocm HACeNeHUA, - IMO:

1) HUKaKOTO; 2) OTPUIIATENBHOE; 3) TIOJIOKHUTEIBHOE

14. UYmo makoe rkonozuueckas kamacmpoga:

1) aTO 0OpaTUMoOe COCTOSIHKE, B KOTOPOM YE€JIOBEYECTBO BHICTYIAET aKTHUBHO JEHCTBYIOLIEH CTO-
POHOM;
2) 5TO HEOOpaTUMOE COCTOSIHHE, KOT'/1a YEJIOBEK SBJISIETCS MACCUBHOM CTOPOHOI.
15. UYmo maxoe npupoonasn cpeoa:

1) COBOKYITHOCTh a0MaTHUECKUX ¥ OMAaTHUYECKHX KOMIIOHEHTOB MPUPOIbI 3EMJIH;
2) 3TO €CTeCTBEHHAsl PACTUTEIBHOCTD U KUBBIE OPTraHU3MBI;

3) 3TO HETPOHYThIEC IUBUIIN3ALMEN YIaCTKH 3€MHOTO 1I1apa.

16. Ymo maxoe rkonocuueckuii Kpusuc:

1) yxy/iieHne KauecTBa OKPYKaroIei cpeibl;
2) pe3koe yBeIMYeHHE BIUSIHUS U3MEHEHHOM JIF0IbMU MPUPO/IBI HA OOIIECTBEHHOE PA3BUTHE;
3) Takoe COCTOSIHUE OKPY>KaIoIlel Cpe/Ibl, KOT1a KayecTBO €€ KOMIIOHEHTOB HEOOpATUMO YXY/I-
IIEHO.

17. CKkonbKo 0b110 IKO102UYUECKUX PEeGONIOUUIL.

1) nBe; 2) uetsipe; 3) NATh; 4) 1IECTb.

18. Pe3ynomamom Kakoii IKON02U4eCKUil pegoiioyuu cmajl 2100a1bHblil IKO102UYECKU
Kpu3suc:

1) BTOpOIi; 2) TpeTheit; 3) nATOI; 4) MIECTOM.

19. B uem cywinocmp 3aKona nezamenumocmu ouocghepoi:

1) 6uocdepa npeacrapisieT co00l AMHCTBEHHYIO CUCTEMY 00€CIIeYHBAIONIYI0 YCTOHYHBOCTh
CpeIbl OOUTaHUS;

2) 6uocepy Henb3sl 3aMEHUTh, HO MOYKHO BHJIOM3MEHUTD.

20. Ymo maxkoe snepzemuueckas npoonema, Imo:

1) HexBaTKa 3IEKTPOIHEPTHH;

2) yBenn4eHHe NoTpeOsIeHNs AIEKTPOIHEPTUN YEIOBEUECTBOM U, KaK CIIEJCTBUE, POCT BOBJIEUE-
HUS B XO35ICTBEHHBIN 000POT HEPrOPECYpPCOB;

3) cHKeHUe TOTPEOICHUSI YHEPTUHU T10]] BO3CHCTBUEM SKOJOTUUECKUX OpTraHU3aIliil.

21. Oka3vieaem iy pocm YUCIEHHOCIMU HACENEHUA 6/IUAHUE HA NPOO0E0IbCHEEHHYIO RPO-
onemy:

1) na;

2) Her;

3) oka3bIBaeT KOCBEHHO.

22. B kakux cmpanax Haubo.1ee 6blCOKUIL memMn pocma HACeNeHUs:

1) B 5KOHOMHUYECKH Pa3BUTHIX CTpaHax 3arajia;

2) B cTpaHax Asuu u Adpuky;

3) B Poccumn.

23. Umo makoe 2100anbHblil COIPLEBOU KPUSUC - IMO.

1) neuIUT CHIpbs B OTAEIHHOM PETHOHE;

2) neUIUT ChIpbs ISl BHITyCKa KaKOM-TMO0 MPOAYKIIMU B pPa3HbIX CTpaHax;

3) oTCcyTCTBHE 3a11acoOB CHIPbSI BO BCEM MUPE.

24. B kakux cmpanax maxcumanvHoe nompeodienue Inepeuu Ha Oyuly HaceaeHu .

1) B cTpaHax ¢ HU3KUMH JOXOJaMU;

2) B cTpaHax — 3KCHopTepax HeTH;

3) B pa3BUTBIX CTpaHax 3anaja.

25. Umo makoe 2no6anvHoe 3azpazHeHue OKpyscarouieil cpeosl.

1) 3TO U3MEHEHNE ECTECTBEHHBIX XapaKTEPUCTUK CPEABI BO BCEM MHUPE;

2) 3TO BIUSTHUE XO3UCTBEHHON JESTEIbHOCTH HA TEPPUTOPUH OJHUX TOCYJAPCTB HA COCTOSIHHE
Cpelbl APYTHX TOCYIapCTB.

26. Céazanvl 1u 2n006anvHble MUPOBble RPODO.IEMBL C NPODIEMOTL BOUIHBL U MUDA.

1) na;
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2) Her.
27. Umo maxkoe napuuxoswlii Ipghexm - 3mo:
1) ynep:xaHue 3HaYUTEIBbHON YaCTH TEIJIOBOM 3HEPTUHU COJIHIA Y TIOBEPXHOCTH 3EMIIH;
2) yCUJIeHHUE MOTOKA TEIIOBOW HEPTHHU MO ACHCTBUEM MAPHUKOBBIX ra30B.
28. Oka3zvigarom nu enuanue Mupogvle IK0a102uuecKue npodaemvl Ha 300pP06ve HACEEHUSA:
1) na;
2) HeT;
3) oT4acTH.
29. Umo makoe mpancmeppumopuaibHoe pacnpeoeieHue 3a2pa3HAIOuUX 6euyecme - Imo.
1) pacmipocTpanenue Ha O0JIbIIOE PACCTOSHUE OT UCTOYHUKA BO3JICHCTBUS;
2) pacripocTpaHEHHE Ha TEPPUTOPUH HECKOJIBKUX FOCYAAPCTB WM HECKOJIBKUX PETHOHOB.
30. Kakue 2a3vt Ha3b186a10Mcs NAPHUKOBHIMU
1) yrnekucinelii ra3 u MeTaH;
2) AMOKCH]I CEPBI M TUOKCH]I a30Ta;
3) KHCIIOPOJI U XJIOP.
31. YUmo ompasicaiom cmanoapmol Kauecmea OKpysHcarouieil cpeovl:
1) ypoBeHB OOIIIECTBEHHBIX TOTPEOHOCTENH;
2) ypoBeHb (paKTUYECKOTO BO3/ICHCTBHUS HA OKPYKAIOIIYIO CPEY;
3) ypOBEHb SKOHOMUYECKHI CTAOUILHOCTH.
32. Ceazanvl 1u 2100a1bHbIE NPOOIEMBL UET08CUECEA C IKOHOMUKOU OMOEIbHBIX 20C)-
oapcme:
1) cBsI3aHBI;
2) He CBSI3aHbI;
3) cBsI3aHbI OTYACTH.
Bapuanr 4
1. Kozoa nauanu gpopmuposamuca sxonozuueckue npoonemoi:
1) B nepBoii nonoBuHe 20-ro CTONETHS;
2) Bo BTOpO# nojoBuHe 20-T0 CTONETHS;
3) B koHIIe 19-r0 Beka;
4)Ha Bcex 3Tamax pa3BUTHUS YEIOBEYECKOro 0OIIecTBa.
2. Umo makoe rkono02uuecKkuit Kpusuc:
1) yxyaueHue kadyecTBa OKpy Karolien cpeabl;
2) pe3koe yBeIMUEHUE BIAUSHUS U3MEHEHHOM JII0IbMU ITPUPO/IbI HA OOILIECTBEHHOE PA3BUTHE;
3) Takoe cOCTOsTHHE OKPY>KaIoLIeH Cpe/ibl, KOT/1a Ka4eCTBO €€ KOMIIOHEHTOB HE0OpaTUMO yXy/I-
HIECHO.
3. Umo nazvigaemcsa npupooHo-pecypcHbimM nomenyuaiom meppumopuu? Imo :
1) npupoiHbIe pecypchl Ha OIpeIeIeHHON TEPPUTOPHUH, KOTOPhIE MOTYT BOBJIEKAThCS B XO351ii-
CTBEHHYIO JIEATENBHOCTh
2) 6uocdepa;
3) METEOKIMMATUYECKUE XapaKTEPUCTUKH;
4) B0O30OHOBHMBIE TTPUPOTHEIE PECYPCHI.
4. Texnozennwtit nymo pazeumus — Imo:
1) myTh, OCHOBaHHBII Ha BOBJICYEHUH B XO3SHUCTBEHHBIH 000POT BCE OOJIBIIETO KOJUYECTBA pe-
CypCOB;
2) pecypcocbeperaromuii MyTh pa3BUTHUS C UCTIOIb30BaHNE HOBEHIIINX JOCTH)KEHUN TEXHUKH.
5. Yemoiutuueoe pazeumue — amo ...
1) npoMBIIITIEHHOE pa3BUTHE C YCTOMUMBBIMU TEMIIAMU POCTA HA MPOTSHXKEHUU PsiJia IOCTIETHUX
JET;
2) pa3BuTHE, KOTOPOE 00ECIIEYNBAET MOCTOSIHHOE BOCIIPOU3BOICTBO MPOU3BOACTBEHHOT'O T10-
TEHILIMaJIa HA IEPCIIEKTUBY;
3) coxpaHeHHue CII0KUBIIUXCS TEMIIOB TPUPOCTA HACETICHUSI.
6. Kmo enepevie npumenun mepmun «IKoao2ua»? Imo...
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1) Y.[{apBuH;

2) D.I'ekkens;

3) B.1.Bepuanckuii;

4) H.®.Peiimepc;

5) K.Tpoins;

6) H.H.Mowucees

7. Kozoa u 20e cocmosnca 1-vtit Mescoynapoonslii Konzpecc no oxpame oKpyycarouiei
cpeowl:

1) B Mockge B 1998 1;

2) B Crokromnbme B 1972 T;

3) B Puo-ne-Kaneiipo B 1992 r;

4) B Pume B 1972 1;

5) B Hrto-Hopke B 1980 r;

6) B Kuoto B 1987 1.

8. Umo enusem na gpopmuposanue IKo102u4ecKux npooiem:

1) YUncneHHOCTh HaceTIeHUS;

2) YcnoBus ®U3HA HACETICHNUS,

3) UckycctBo;

4)Hayxa;

S)Penurus

9. IIpupononvioseanue, Kak 0daacms 3HAHUIL, 3AHUMAEMCA.

1 )u3y4eHreM npUPOIHBIX PECYPCOB;

2) U3y4eHHEM BOIPOCOB 3KCILTyaTalluy IPUPOJIHBIX PECYPCOB;

3) u3ydeHueM COXpaHEHHUs U BOCIPOU3BOICTBOM MPUPOIHBIX PECYPCOB.

10. Kakue xauecmeeHHble USMEHEHUA NPOUIOULTU 60 3AUMOOMHOUIEHUAX Ye108EKA U NPU-
poovl K konuy 20-20 cmonemus:

1) YenoBeuecTBO OCO3HAIIO, YTO TEXHOT€HHBIN ITyTh pa3BUTHSI IPUBEAET K IN100AIBbHOI 3K0JI0-
TUYecKor KatacTpode;

2) YenoBeuecTBO MPOIOJKAET HApAIIMBATh aHTPOTIOTCHHOE BO3/ICHCTBUE HA TIPUPOTY.

11. I'nobanvnvie IKoN02UYECKUE NPODTIEMDL.

1) NmeroT rutaHeTapHbIN XapakTep U 3aTparuBaroT BCE YEIOBEUYECTBO;

2) 3aTparuBaroT TOJIBKO HHAYCTPHAIILHO PA3BUThIE CTPAHBI;

3) 3arparuBaroT TOJIbKO T€ CTpaHbl, IJ1€ HEJOCTATOYHO BHUMAHUS YESETCs BOIPOCAM OXPaHBbI
OKpY’Karollen cpebl;

12. I'oe ¢ nepeyto ouepeov hopmupyromcesn 2nodanvhvle IKoA02UUECKUE RPOOIEMbL:

1) B 5KOHOMUYECKH Pa3BUTHIX CTpaHax 3amnaja;

2) B pa3BUBAIOIIUXCS CTPaHaXx;

3) B cTpaHax OBIBLIETO COLMATMCTHYECKOTO Jareps;

4) npyroit BapuaHT OTBETA.

13. Kakoe enuanue na okpyscarougyio cpedy 0Kazvléaem pocm HACENeHUA, - IMO:

1) HuKaKoro; 2) OTpuLATENbHOE; 3) MOJI0KUTEIBHOE

14. Umo makoe rkonozuueckas kamacmpodgpa:

1) aT0 0OpaTHMOE COCTOSIHHE, B KOTOPOM YEJIOBEYECTBO BBICTYIIACT aKTUBHO JACHUCTBYIOIIEH CTO-
POHOM;

2) 3T0 HEoOpaTUMOE COCTOSIHHUE, KOT'/1a YeJIOBEK SBJSETCS MTACCUBHOM CTOPOHOI.

15. Ymo maxoe npupoonasn cpeoa:

1) COBOKYITHOCTh a0MaTHYECKUX U OMAaTUYECKMX KOMIIOHEHTOB MPUPO/IbI 3EMJIH;

2) 3TO €CTeCTBEHHAs! paCTUTENBHOCTD U JKUBBIE OPTaHU3MBI;

3) 3TO HETPOHYThIE UBUIIN3ALMEN YIaCTKH 3€MHOTO 1I1apa.

16. UYmo onpeoenuno ¢popmuposanue 2100a1bHOM IKOJI02UU 8 CAMOCH OAMETbHYIO OUCHU-
nauny (BapHaHTOB OTBETOB MOXKET OBITh HECKOJIBKO):

1) Pa3zButue yenoBeuecTBa Kak COIUyMa;
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2) Poct noTpebieHus IpUpOJHBIX PECYPCOB;

3) Pa3BuTHe HayKu U TEXHUKH,

4) MexnyHapoaHOE COTPYAHUYECTBO;

5) Pa3BuTHE BHEIIHUX YKOHOMUYECKUX CBS3EH;

6) UcuepnaeMoCTh OCHOBHBIX IPUPOJIHBIX PECYPCOB.

17. Ckonvko 0110 IK0N02UYECKUX PECONIOYUIL:

1) nBe; 2) uetrbipe; 3) NATh; 4) MIECTb.

18. Pe3ynomamom Kaxkoil IK0102UHeCKUIL PeeONIOUUN CIATL 2100a1bHbLIL IKO102UYECKUTL
Kpu3suc:

1) BTOpOIf; 2) TpeTheit; 3) mATOi; 4) MIECTOM.

19. B uem cywinocmp 3aKona nezamenumocmu ouocghepoi:

1) 6uocdepa nmpeacrapisieT OO0 SAMHCTBEHHYIO CUCTEMY 00SCIIEUYNBAIOIIYI0 YCTOMYHBOCTD
CpeIbl OOUTaHUS;

2) 6uocepy Henb3sl 3aMEHUTh, HO MOYKHO BHJIOM3MEHUTD.

20. Ymo ompascarom cmanoapmol Kauecmea OKpyicaroujeil cpeovl:

1) ypoBeHb 00I1IECTBEHHBIX TOTPEOHOCTEI;

2) ypoBeHb (aKTUIECCKOTO BO3ICHCTBHUS HA OKPYKAIOIIYIO CPEIY;

3) ypOBEHb SKOHOMHYECKHI CTAOUIBLHOCTH.

21. Oka3vigaem iu pocm YUCIEHHOCMU HACENEHUA 6/IUAHUE HA NPOO0EOIbCHEEHHYIO NPO-
onemy:

1) na;

2) HeT;

3) oKa3bIBaeT KOCBEHHO.

22. Umo makoe Inepzemuueckasn npooaema, 3mo:

1) HexBaTKa 3JEKTPOIHEPTUH;

2) yBenuueHue NoTpeOIeHus JIEKTPOIHEPTUH YEIIOBEUECTBOM U, KaK CJIEJCTBHE, POCT BOBJIEYE-
HUS B XO3SIMCTBEHHBII 000POT I3HEPrOPECYPCOB;

3) cHIKEeHUE OTPEOIECHUS PHEPTUU TT0]T BO3JIEHCTBIEM SKOJIOTHUYECKIX OpTaHMU3aIlHi.

23. Umo makoe 2100a1bHblil CHIPbEGOT KPUUC - IMO.

1) AeUIUT ChIpbs B OTAEIHHOM PETHOHE;

2) neGuIUT ChIpbs ISl BHITyCKa KaKOM-TMO0 MPOAYKIIMU B pa3HbIX CTpaHax;

3) OTCyTCTBHE 3aI1acOB CBIPbsI BO BCEM MUpE.

24. Ceazanvl 1u 2n1006anbHble MUPOBHIE NPODIEMBL C NRPODIEMOTL 80UIHBL U MUPA .

1) na;

2) Her.

25. Umo makoe 2nodanvnoe 3azpA3HeHue OKpysHcalouieii cpeovl.

1) 3TO U3MEHEeHNE eCTECTBEHHBIX XapaKTEPUCTUK CPEbl BO BCEM MHUPE;

2) 3TO BIMSTHUE XO35UCTBEHHOM JAESATENBHOCTA Ha TEPPUTOPUH OJTHUX TOCYAAPCTB HA COCTOSIHUE
Cpebl JPYTHX TOCYIapCTB.

26. B kaxux cmpanax makcumaivbHoe nompedaenue IHepeuu Ha Oyuty Hacea1eHus .

1) B cTpaHax ¢ HU3KUMH JOXOaMU;
2) B cTpaHax — 3Kcroprepax HepTH;

3) B pa3BUTHIX CTpaHax 3amaja.

27. Ymo maxkoe napuuxoewlit 3¢hpghexm - amo:

1) ynepkaHue 3HaYUTEIbHOM YaCTH TEIJIOBOM SHEPTUHU COJIHIA Y IOBEPXHOCTH 3E€MIIH;

2) yCUJIEHHE MTOTOKA TeIUIOBOM YHEPTUHU TOJ ICHCTBUEM MAPHUKOBBIX Ta30B.

28. Oka3zviearom nu enuanue Mupogvle IK0Ja102uuecKue npodaemosl Ha 300pP08be HACENEHUA:
1) na;
2) HeT;

3) oTuacru.

29. Ceazanvl 1u 2nodansvHblie npodIembl 4ea068e4ecned ¢ IKOHOMUKOU OMOETbHBIX 20CY-
oapcme:
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1) cBsi3aHbI;
2) He CBSI3aHbI;
3) cBsi3aHBI OTYACTH.
30. Kakue 2a3vt Ha3b186a10mMcs NAPHUKOBHIMU
1) yrnexucinelii ra3 u MeTaH;
2) AMOKCH]I CEPBbI U TUOKCH]I a30Ta;
3) KHCIIOPOJI U XJIOP.
31. B kakux cmpanax Haubdoee 8b1COKUIL memn pocma HAceleHuUA:
1) B 5KOHOMHUYECKH Pa3BUTHIX CTpaHax 3amaja;
2) B crpanax Asum u AQpuku;
3) B Poccumn.
32. Umo maxoe mpancmeppumopuaibHoe pacnpeoesieHue 3azpAa3Haiouux 6eujecme - Imo.
1) pactipocTpaneHre Ha OOJIBIIIOE PACCTOSHUE OT UCTOYHUKA BO3ICHCTBHS;
2) pacrpocTpaHeHHE Ha TEPPUTOPUH HECKOJIBKUX TOCYAAPCTB MIIM HECKOJIBKUX PETHOHOB.
Bapuanr S
1. Kozoa u 20e cocmosanca 1-vtit Mexcoynapoomnwlii Konzpecc no oxpame oKpyycarouijei
cpeowl:
1) B Mockge B 1998 1;
2) B Crokronbme B 1972 1;
3) B Puo-ne-Xaneiipo B 1992 1;
4) B Pume B 1972 1;
5) B Heto-Mopke B 1980 r;
6) B Kuoto B 1987 1.
2. Umo makoe IK0n102uyecKuil Kpu3uc:
1) yxynueHue KauecTBa OKpYKarollel Cpebl;
2) pe3koe yBeIM4eHUE BIMSHUS U3MEHEHHOM JIFOIbMU TTPUPOJIBI Ha OOIIIECTBEHHOE PA3BUTHE;
3) Takoe COCTOSIHUE OKpY>KaroIllel Cpe/ibl, KOr/la KayeCTBO €€ KOMIIOHEHTOB HEOOPAaTUMO yX Y-
LIEHO.
3. Umo nazvigaemcsa npupooHo-pecypcHbvim nomenyuaiom meppumopuu? 3mo .
1) mpupoiHbIe pecypchl Ha ONpeIeICHHON TePPUTOPHH, KOTOPHIE MOTYT BOBIIEKATHCS B XO35Tii-
CTBEHHYIO JIEATEITbHOCTh
2) 6uocdepa;
3) METEOKIIMMATHUYECKUE XapaKTEPUCTHKHY;
4) BO300HOBUMBIE ITPUPOIHBIE PECYPCHI.
4. Texnozcennwlii nymo pazeumus — I3mo:
1) myTh, OCHOBaHHBII Ha BOBIICYCHUH B XO3SUCTBEHHBI 000POT BCEe OOMBIIETO KOTUYECTBA Pe-
CypCOB;
2) pecypcocbOeperarmmuii myTh pa3BUTHS C UCTIOIb30BaHNE HOBEHIIINX JOCTH)KCHUN TEXHUKH.
5. Yemoituueoe pazeumue — smo ...
1) npoMBILIIIIEHHOE PAa3BUTHE C YCTOMYMBBIMHU TEMIIAMU POCTA HA IPOTSHKEHUH PsAJIa TOCIETHUX
JeT;
2) pa3BuTHE, KOTOPOE 00ECIIeUNBAET MOCTOSHHOE BOCIIPOM3BO/ICTBO MTPOU3BOJICTBEHHOTO T10-
TEHIIMaJIa Ha TIEPCTICKTUBY;
3) coXpaHEHHUE CIOKUBIIUXCSA TEMIIOB MPUPOCTA HACEIECHUSI.
6. Ymo enuaem na popmuposanue 3Kkono0cuuecKux npoonem:
1) YncrieHHOCTh HaceIeHUs;
2) YcioBus KU3HU HACETICHUS;
3) UckyccTBO;
4)Hayxa;
5)Penurus
7. Kocoa nauanu ghopmuposamuca skonozuveckue npooiemoi:
1) B nepBoii nosoBuHe 20-ro CTOJIETHS;
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2) BO BTOpO# 1os1I0BUHE 20-T0 CTOJIETHS;
3) B koHI1Ie 19-r0 Beka;
4)Ha Bcex 3Tarax pa3BUTHS YEJIOBEYECKOIO OOIIECTBA.
8. Kmo enepevie npumenun mepmun «Ixoao2uarn? Imo...
1) Y.[lapBuH;
2) D.I'ekkenb;
3) B.1.Bepuanckuii;
4) H.®.Peiimepc;
5) K.Tpoins;
6) H.H.Mowucees
9. IIpupononvioseanue, Kax 061acmsb 3HAHUIL, 3AHUMACHICA.
1 )u3ydeHreM nNpUpOIHBIX PECYPCOB;
2) U3y4EeHHEM BOIPOCOB 3KCILTyaTalluy IPUPOIHBIX PECYPCOB;
3) u3ydeHueM COXpaHEHHUs U BOCIPOU3BOICTBOM MPUPOIHBIX PECYPCOB.
10. Kakue xauecmeeHHble USMEHEHUA NPOUIOULTU 60 3AUMOOMHOUIEHUAX Ye108EKA U NPU-
Poovl K Konyy 20-20 cmonemus:
1) YenoBeuecTBO OCO3HAIO, YTO TEXHOT'€HHBIH IyTh pa3BUTHSI IPUBEAET K INI00AIbHOM 3KO0JI0-
TUYecKo Kartactpode;
2) YenoBeuecTBO MPOJOJIKAET HapalllMBaTh aHTPOIIOTEHHOE BO3ICIICTBUE HAa IPUPOY.
11. Ymo makoe 3xon02uueckan kamacmpoga:
1) 3T0 0OpaTMOE COCTOSIHUE, B KOTOPOM YEJIOBEYECTBO BHICTYIAET AKTUBHO JICUCTBYIOIIEH CTO-
POHOI;
2) 3T0 HeoOpaTUMOE COCTOSIHUE, KOI'/1a YEJIOBEK SIBJISIETCS TACCUBHOM CTOPOHOI.
12. I'oe 6 nepgyto ouepeodv hopmupyromces 2nodanvhvle IKo102uuecKue npoodemol:
1) B 5JKOHOMUYECKH Pa3BUTHIX CTpaHaX 3araja;
2) B pa3BUBAIOIINXCS CTpaHaX;
3) B cTpaHax OBIBIIETO COIMATTMCTHYECKOTO JIarepsi;
4) npyroii BapuaHT OTBETA.
13. Kakoe énusanue na oKpysucarouyro cpedy 0Kazpléaem pocm HACENeHUA, - IMO:
1) HUKaKOrO; 2) OTPUIIATENHLHOE; 3) MOJIOKUTEILHOE
14. I'nobanvusle IK0N102UYECKUE NPODIEMDL.
1) ImeroT mutaHeTapHbIN XapakTep U 3aTParuBaroT BCE YEIOBEUECTBO;
2) 3aTtparuBaroT TOJIBKO HHIYCTPUAIBHO PA3BUTHIE CTPAHbL;
3) 3aTparuBaroT TOJIBKO T€ CTPAHBI, TJI€ HEAOCTATOUHO BHUMAHUS YIENISIeTCsl BOIIPOCaM OXpaHbl
OKpYKaroIle Cpeibl;
15. Ymo maxoe npupoonasn cpeoa:
1) COBOKYITHOCTb a0MOTUYECKUX U OMOTUYECKUX KOMIIOHEHTOB IIPUPOJIbI 3EMIIN;
2) 3TO €CTECTBEHHAsI PACTUTEIBLHOCTD U )KUBBIE OPIaHU3MBI;
3) 3TO HETPOHYThIE UBUIIN3ALMEN YIaCTKH 3€MHOTO 1I1apa.
16. Ymo onpeoenuno ¢popmuposanue 2100a1bHOM IKOJIOCUU 8 CAMOCHOAMENbHYIO OUCHU-
nauny (BapuaHTOB OTBETOB MOKET ObITh HECKOJIBKO):
1) PazBuTHe yenoBedecTBa Kak COLUYMA;
2) Poct notpebieHus NpupoIHbIX PECYPCOB;
3) PazBuTHe HayKu U TEXHUKU;
4) MexyHapOoIHOE COTPYIHUYECTBO;
5) Pa3BuTHE BHEIIHUX YKOHOMUYECKUX CBA3EH;
6) cueprnaeMOCTh OCHOBHBIX IPUPOIHBIX PECYPCOB.
17. CKonbKo 0b1710 IK0102UHECKUX PEeGONIOUUIL.
1) aBe; 2) uetsipe; 3) NATh; 4) 1MIECTb.
18. Pe3ynomamom Kakoii IKOn02u4ecKuil pesoiioyuu Cmas 2100a1bHblil IKO102UYECKUTL
Kpu3suc:
1) BTOpOIf; 2) TpeTbeil; 3) nsaToil; 4) mecTo.
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19. Umo makoe 3nepezemuyeckan npoonema, Imo:

1) HexBaTKa 3JIEKTPOIHEPTHH;

2) yBenuueHHe NOTPEOICHNUS IIEKTPOIHEPTUH YEIIOBEUECTBOM H, KaK CJIEJICTBHE, POCT BOBJICYE-
HUS B XO3SMICTBEHHBII 000POT Y3HEPrOpPeCypCoB;

3) cHMKEeHHE TOTPEOJICHHS SHEPTHU O] BO3/ICHCTBUEM 3KOJIOTMUECKUX OPTaHU3aIi.

20. Ymo ompadsicarom cmanoapmol Kauecmea OKpyxcarouieii cpeowl:

1) ypoBeHb OOIIECTBEHHBIX MTOTPEOHOCTEH;

2) ypoBeHb (paKTUYECKOTO BO3/ICHCTBUS HA OKPYKAIOLIYIO CPEY;

3) ypOBEHb SKOHOMUYECKHI CTAOUIILHOCTH.

21. Oka3zvleaem nu pocm YUCIeHHOCMU HACEICHUA 6/ITUAHUE HA NPOO0B80IbCHBEHHYIO RPO-
onemy:

1) na;

2) HeT;

3) oka3bpIBaeT KOCBEHHO.

22. B uem cywnocms 3aKOHA He3amMeHUumMocmu duocgepu:

1) 6uocdepa npeacrapusieT coOON AMHCTBEHHYIO CUCTEMY 00ECIIEUUBAIOIIYIO YCTONYUBOCTh
cpenbl OOUTaHMUS;

2) 6uocepy Henb3sl 3aMEHUTh, HO MOKHO BHUIOM3MEHUTD.

23. Umo makoe 2100a1bHblil CHIPbEGOI KPUSUC - IMO.

1) aeguIUT ChIpbs B OTAEIHHOM PETHOHE;

2) neuUT CHIPBS A1 BBITYCKA KaKOW-THOO MPOAYKIIUH B Pa3HBIX CTPaHAX;

3) OTCyTCTBHE 3aM1acoB CHIPbSI BO BCEM MUPE.

24. Csazanul 1u 2nobdanbHbvle MUpPosvle NPOHIEMbBL C NPODIEMOU BOUHDBL U MUPA.

1) na;

2) Her.

25. Oka3viearom niu enuaHue Mupogvle IK0J102udecKue npodaemvl Ha 300pP06be HACENEHUA:
1) na;

2) Her;

3) oT4acTu.

26. B kakux cmpanax makcumaivHoe nompeodaenue IHepeuu Ha Oyuly Hacea1eHuM .

1) B cTpaHax ¢ HU3KUMH J0XOIaMH;

2) B cTpaHax — 3Kcroprepax HepTH;

3) B pa3BUTHIX CTpaHax 3anaja.

27. Ymo maxkoe napuuxoewlit 3ghpghexm - smo:

1) ynepxaHue 3HaYUTEIbHON YaCTH TEIJIOBOM SHEPTUHU COJIHIA Y TIOBEPXHOCTH 3E€MIIH;

2) ycuiIeHHe MOTOKA TEIIOBOW SHEPTHHU MO ASHCTBUEM MAPHUKOBBIX ra30B.

28. Umo makoe 2no6anvnoe 3azpasnenue oOKpyyicarouieii cpeool.

1) 3TO N3MEHEHNE ECTECTBEHHBIX XapaKTEPUCTUK CPEABI BO BCEM MHUPE;

2) 3TO BIUSTHUE XO3HCTBEHHON JESTEIbHOCTH HA TEPPUTOPUH OJHUX T'OCYJAPCTB HA COCTOSIHHE
Cpelbl APYTUX TOCy1apCTB.

29. Ceazanvl 1u 2n06ansHbie npodaEMbl Ue108€4eCmEd ¢ IKOHOMUKON OMOETAbHBIX 20CY-
oapcme:

1) cBsi3aHbI;

2) He CBSI3aHbI;

3) cBSI3aHBI OTYACTH.

30. B kakux cmpanax naudonee 6blCOKUI MEMN POCMA HACENEHUA:

1) B 5JKOHOMUYECKH Pa3BUTHIX CTpaHax 3araja;

2) B crpaHax A3uu u AQpuku;

3) B Poccun.

31. Ymo maxoe mpancmeppumopuansvHoe pacnpeoenenue 3azpAIHAIOULUX 6EULECE - IMO.
1) pacripocTpaHeHue Ha O0JIbIIOE PACCTOSHUE OT UCTOYHUKA BO3JICHCTBHS;

2) pacpocTpaHEHUE HA TEPPUTOPUHU HECKOJIBKUX TOCYIaPCTB WU HECKOIBKUX PETHOHOB.
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32. Kakue 2a3vl Ha3b186a10McA NAPHUKOBLIMU .
1) yriaekuciblii ra3 ¥ METaH;

2) AMOKCH]I CEPBI U TUOKCHJL a30Ta;

3) KHCIIOPOJI U XJIOP.

&

10.
11.
12.
13.

14.
15.
16.
17.

18.
19.

20.
21.

22.
23.
24.
25.

26.

27.

28.

BOIIPOCHI K 3AYETY
[Ipenmer xumun okpyxaromieit cpenpl. [lonstue cpenbl. XMMHUECKHUE AIEMEHTHI, ATOMBI,
MOJIEKYJIbl — OCHOBA CTPOEHUS OOBEKTOB OKpysKarouiei cpenbl. PopMbl HAXOXKACHUS XU-
MHUYECKHX IJIEMEHTOB, UX KpaTKas XapaKTepUCTHKaA.
OcHOBHBIE 3aKOHOMEPHOCTH PACIPOCTPAHEHMSI XUMUYECKHX JIEMEHTOB. ['eoXummdeckue
KJIaccu (UK XUMHUYECKUX 3JIEMEHTOB. Xemochepa.
buocdepa, ee coctaB u crpykrypa. XKuBoe BemecTBo 0uocdepsl, ero GyHKIUHA. YPOBHH
OpraHu3aluy >KUBOTO BEIIECTBA. BMOreHHBIE U BTOPOCTENEHHBIE XMMUYECKUE JJIEMEHTBI
ouocdepsl.
TuIbl B3aMMOJEHCTBHS )KUBBIX OPraHU3MOB. XE€MOMEIUATOPBI.
broreoxumMuueckre HUKIbl XUMAYECKUX 3JIEMEHTOB. Pob )KMBOIrO BELECTBA B KPYTOBOPO-
T€ BEILIECTB U YHEPTHH.
Atmocdepa. CTpoeHue, cocTaB U IPOMCXOXkAEHUE aTMochepbl. XUMUUECKUE peakluH B
atMocdepe.
3arpsi3HeHue aTMocepHoro Bo3ayxa. HayuHble OCHOBBI TMTMEHHYECKOTO HOPMHPOBAHUS
3arps3HEHUsI aTMOC]EpHI.
Anspo3zony, ux kinaccudukanus u xapakrepuctuka. doroxumuueckuil cmor. BoszaelicTBue
a’pO030JIeH Ha )KUBBIE OPraHU3MBI.
Kucnorusle noxau. J[Ba noaxosna B pacCCMOTPEHUH MPOOJIEMbI KUCIOTHBIX J0XKIEH.
O3o0n B ipupoze. [Ipodbnema pa3pymieHust 030HOBOTO CIIOSI.
[Tpobnema «mapaukoBoro a¢dexra». Knorckuit mporoxos.
3amuTa aTMOoc(epbl OT XMMHUYECKOTO 3arps3HEHMUS.
Xumus nmutochepsl. CtpoeHue u coctaB 3emin. ['opable mopoasl. CocTaB U CTPOCHUE 3€M-
HOH KOPBI.
OU3NKO-XMMHUYECKHE TPOLECCHl B JUTOC(hEpe — BHIBETPUBAHME, PACTBOPEHUE, THAPOIIM3.
AHTpPOTIOT€HHBIE U3MEHEHUS JIUTOC(hEPHI.
Bona nutocdepsl, ee Buabl u ocobeHHocTH. [Iporcxoxaenue o 3emiu.
PagnoakTBHOCTB Kak onacHbIi (haKTOp aHTPOIIOreHHOro xapakrepa. [IpupoaHsiii ¢oH.
[TouBsl, ux cTpoeHue u knaccuduxanus. [Ipodnema 3arps3HeHus U paszpyiieHus nous. Pe-
KYJIbTUBAIIUS [10YB.
CoctaB noyB, (pU3MKO-XUMHUYECKHE MPOLIECCHI, TPOTEKAIOLINE B TOYBAX.
CoctaB 1 OCHOBHBIE CBOICTBa Bojibl. Boja npecHas u coneHas. Boga ®UBBIX OpraHu3MOB.
KpyroBopot Bozapl. 3HaueHHE BOABI AJIs AKU3HU Ha 3eMIIE.
['unpochepa. Mexanu3m BO3SHUKHOBEHHS U 3BOJIIOIIMK MUPOBOIo OKeaHa.
3arpszHeHne MupoBoro okeana. Boga uncras um «rps3Has». DBTpoduKanus BOIOEMOB.
HayuHble 0OCHOBBI THTHEHHYECKOTO0 HOPMUPOBAHUS 3arpsI3HEHUS THAPOCHEPHI.
CrouHbIe BOJBI U CIIOCOOBI UX OYHCTKH.
Meramisl B MupoBom okeane. MIX BO3/1eiCTBUE HA )KUBBIE OPTaHU3MBI.
Hedts, nectunnas, [IAB B MupoBoMm okeaHe, X BO3JEHCTBUE HA )KUBBIE OPTraHU3MBI.
KauectBo cpenpl. Ctanaaptsl kauectBa. TokcuuHocTh. Kiaccudukanus XuMHUUECKHUX diie-
MEHTOB I10 CTETIICHU TOKCUYHOCTU. BUIBI TOKCUYECKOTO ACHCTBUS BPEIHBIX BEILIECTB.
BemectBa-3arps3Hurteny, ux Kpatkas xapakTtepuctuka. Knaccuduxanus BemecTB mo xa-
pakTepy BO3AECUCTBUS Ha XKMBbIE OpraHu3Mbl. CymMMapHOe NEHCTBUE BPEJHBIX BELIECTB HA
JKUBBIE OpPTraHU3MBI.
OcoOeHHOCTH pacnpoCTpaHeHus1, TpaHC(HOPMAIIMHM U HAKOIUICHUS 3arpsA3HSIONINX BEIECTB
B OKpYKalollei cpee.
MoHuTOpHHT OKpyXkaroiei cpeasl. Llenb, 3agauun, cpenacTsa 3KOJIOrHYECKOT0 MOHUTOPUH-
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ra.

29. Crpykrypa cucteMbl MOHUTOpUHTA. [IpropuTeTHBIE HAMpPaBICHUS YKOJIOTUYECKOTO MOHU-
topuHra. CucreMa MOHUTOPHUHTA M COCTOSIHUE OKpYKaroIe cpesl AMypcKoi 001acTu.

30. IIpo6oor6op. OTOOp TPoO BOABI, aTMOC(EPHOro BO3ayXa, MOYBBI, PACTUTEIBHBIX 00pa3-
11oB. [ToaroroBka npo6 k aHAIH3Y.

31. IlpobGnema coxpaneHus okpyxatomei cpeanl B Poccun. Barmsin B XXI Bek.

32. Ilytu pemeHus HanOoee OOMUX IKOJIOTHUECKUX MpodsieM. KoHIenus ycToiuanBoro pas-
Butus. Konuenuus Hoocheprl. DKonornueckrue npuopuTeThl coBpeMeHHoro mupa (Bopon-
KOB).

7 MIEPEYEHb HH®OPMAILIMOHHBIX TEXHOJIOI' Ui, UCTTOJIb3YEMBbIX
B NIPOINECCE OBYYEHUA

HNudopmanuoHHbIe TEXHOJOTHH — 00yUYeHHUE B DJIEKTPOHHON 00pa3oBaTeIbHON Cpefie ¢
LEeNbI0 pacIIMPEHHs JocTyna K 00pa30BaTENIbHBIM pecypcaM, YBEJIWYEHHs] KOHTAKTHOTO B3au-
MOJICHCTBUS C MpernojaBaTesieM, TOCTPOCHUS WHIUBUAYAIbHBIX TPAEKTOPUN MOATOTOBKH, 00b-
€KTHUBHOTO KOHTPOJISi U MOHUTOPUHTA 3HAHUM CTYJCHTOB.

B o6pasoBarensHOM mpoliecce Mo TUCHUIUIMHE UCTIONB3YIOTCA CleAyrolue nH(opMalu-
OHHBIC  TEXHOJIOTHH, SBJISIOIIMECS  KOMIOHEHTaMH  OJEKTPOHHOW  MH(OPMAIMOHHO-
oOpa3zoBatenbHOil cpeabt BITIY:

e Cucrema snextpoHHoro ooyuenuss ®I'60Y BO «bI'TIY »;

e DJICKTPOHHBIC OMOINOTCYHBIC CHCTEMEI;

e MynbTUMEANITHOE CONTPOBOKICHUE JICKIUN U TPAKTUYECKUX 3AHSITHIA.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIIMHBI 151 UTHBAJIMAOB U JIUI]
C O'PAHUYEHHBIMH BO3MOXKHOCTSAMMU 310POBbA

ITpu oOyueHuM JUIl ¢ OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10pPOBbSI IIPUMEHSIOTCS a/1all-
TUBHBIE 00pa30BaTEbHBIC TEXHOJIOTUU B COOTBETCTBUU C YCIOBHSMH, U3JIOKEHHBIMH B paszese
«Oco0eHHOCTH peanu3alnuu 00pa3zoBaTelbHON NPOrpaMMBbl JJIsi HHBAIMIOB U JIUL C OrpPAaHUYEH-
HBIMH BO3MO>KHOCTSIMH 37IOPOBBS» OCHOBHOM 00pa30BaTENBbHON MPOTpaMMBbI (HMCIOIB30BAHKE
CHelHaNbHbIX y4eOHBIX MOCOOMI M JUIAKTUYECKUX MAaTepUasoB, CIEHUAIBHBIX TEXHHUUYECKUX
CpeACTB O0YYEHHUsI KOJUIEKTUBHOTO M MHIUBHIYAJIHHOTO IOJIb30BAHMS, MPEIOCTABICHUE YCIYT
acCUCTeHTa (IIOMOIIHUKA), OKAa3bIBAIOLIET0 OOYYarOIMMCS HEOOXOIUMYI0 TEXHHUYECKYIO IO-
MOIIb U T. I1.) C YYETOM HUHIUBUIYATbHBIX 0COOEHHOCTEN 00ydaroIuXCsl.

9 CTIIUCOK JIMTEPATYPBI U UHOOPMALIMOHHBIX PECYPCOB

9.1 Jluteparypa
OcHoBHas JuTepaTypa

1. TongoBckas, JI. . Xumus okpyxaromeid cpeapl ydeOHUK s cTya. By3oB / JIL.O.
lNonpoBckas. - M. : Mup, 2005. - 294 c. (14 3k3.)

2. No6poBosbekuii, B.B. OcHoBbl Onoreoxumuu. — M.: Akagemus, 2003. — 396 c. (6
9K3.)

3. Tapacora, H.I1. Xumus okpyxarormieid cpeasl. ATMocdepa : yaed. mocodue Juist CTY/I.
By30B / H. II. TapacoBa, B. A. Ky3nenos. - M. : Akagemknura, 2007. - 228 c. (8 3k3)

4. Tomanoga, O.B. Xumus okpy»karomei cpes : yued. mocodue s crya. By3os / O. B.
Tomnanosa, JI. A. Ilumuesa. - CII6. ; M. ; Kpacuoxap : Jlans, 2013. - 160 c. (5 3x3.)

5. Xaxanuna, T. Y. Xumus okpysxatouieit cpesl : yueOHuK ais Oakanaspos / T. U. Xa-
xanuHa, H. I'. Hukutuna, JI. C. Cyxanosa ; non pea. T. M. Xaxanunoit ; M-Bo oOpa3oBaHus 1
Hayku P®, Ham. uccnen. ya-t MUDT. - 2-e uzn., nepepad. u gom. - M. : FOpaiit, 2013. - 215,
[9] c. (7 2K3.)

6. Xenros, B. f. Xumus okpyxaromiei cpeapl i TEXHHUYECKUX BY30B : yue0. mocooue
JUISL CTY/. BBICII. TeXHHUYECKUX 3aBeneHul / B.Sl. Xentos. - PocroB v/]/] : ®enukc, 2005. - 141
c. (10 sk3.)


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

58

7. Acradwena, JI. C. Dxonornueckas Xumus : yuae0. Ui CTyA. cp. mpod. odpa3oBanus /
JI.C. ActadnbeBa. - M. : Akagemus, 2006. - 222 c. (21 3x3.)
9.2 ba3bl JaHHBIX U HHGOPMAIMOHHO-CIIPABOYHbIE CHCTEMbI

1. ®enepanbublii mopran «Poccuiickoe odbpazoBanue» — http://www.edu.ru.

2. Tlopran HayuHO¥ 25ekTpoHHOM OuOIMoTeku — http://elibrary.ru/defaultx.asp.

3. Bcs sxomorus B omHoMm mecte. Beepoccuiickuii Dxonorudeckuit [Topran
http://ecoportal.ru

4,  MUHHCTEPCTBO IPUPOIHBIX PECYPCOB M dKOJIOTHH Poccuiickoit denepanum.
http://www.mnr.gov.ru

5. denepanbHOE areHTCTBO BOJIHBIX pecypcoB MUHHUCTEPCTBA MPUPOTHBIX PECYPCOB U
skosoruu Poccuiickoit @eneparmu. http://voda.mnr.gov.ru

6. denepanbHOE ar€HTCTBO JIECHOTO X034HCcTBa MUHHCTEPCTBA IPUPOTHBIX PECYPCOB U
skosoruu Poccuiickoit @eneparmu. http://les.mnr.gov.ru

7. denepanbHOE areHTCTBO MO HEAPOMOIH30BAaHUIO MHUHHUCTEPCTBA IPUPOAHBIX pecyp-
coB 1 sKkonoruu Poccuiickort deneparuu. http://www.rosnedra.com

8. denepanbHas ciyx0a Mo HAA30py B chepe MpupoI0noIbp30BaHus MUHHCTEPCTBA
HIPUPOJHBIX pecypcoB u 3kosoruu Poccuiickoit ®eneparmu. http://control.mnr.gov.ru

9. ®denepanpHas ciyx0a MO HIKOJIOTHUECKOMY, TEXHOJIOTMYECKOMY U aTOMHOMY Ha/30-
py (Poctexnamzop). http://www.gosnadzor.ru/

10. ®epepanbHas cayk0a M0 THAPOMETEOPOJIOTUH U MOHUTOPUHTY OKPYKAIOIIEH CpeIbl
(Pocruapomer). www.meteorf.ru

11. ®dexpepanbHOE areHTCTBO 1O prIOOTOBCTBY. http://www.fish.gov.ru

12. ®enepanbHas ciry:x0a 1o BETEpUHAPHOMY B (PUTOCAHUTAPHOMY HA/I30DY.
www.fsvps.ru/fsvps

9.3 DJIeKTPOHHO-0M0/IHOTEYHbIEe pecypchl
1. Polpred.com O630p CMU/CrnpaBounuk http:// polpred.com/news.
2. DBC «}Opaiit»_https://urait.ru/.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jljig ipoBesieHus 3aHATUN JIEKIIMOHHOTO M CEMHUHAPCKOT0 THIA, TPYINIOBBIX U UHIUBUTY-
QIbHBIX KOHCYJIBTALMM, TEKYILEro KOHTPOJS M IPOMEXKYTOUHOM aTTECTAllUM HCIOJIb3YIOTCS
ayJIUTOpPUH, OCHAIIEHHbIE yueOHOU MeOelblo, ayAUTOPHOIN J10CKOM, KOMIIBIOTEpaMH C YCTaHOB-
JIEHHBIM JIMIIEH3UOHHBIM CHEIMaIU3UPOBAHHBIM MIPOrPaMMHBIM OOecrieueHueM, KOMMYTaTOpOM
JUISL BBIXOJIa B DJIEKTPOHHO-OMOIMOTEUHYIO CHUCTEMY U DJIEKTPOHHYIO HH(POPMAIMOHHO-
oOpa3oBatenbHyto cpeny BI'TIY, MynpTUMETUIHBIMM TPOEKTOPAMHU, 3KCIIO3UIIMOHHBIMHU JKpa-
HaMH, y4eOHO-HarJIgJHbIMU MOCOOMSAMH (KapThl, TaOJIHIIbI, MYJIbTUMEIUNWHBIE MPE3CHTALNHN).
Jlig mpoBeieHNs NPAaKTUYECKUX 3aHATHH TaKKe UCTIOIb3YETCS:

Aya. 109 «A». JlabopaTopusi o01ieii XMuMUM, OCHAIIIEHHAS CIEAYIOIIMM 000pyI0BaHH-
eM:

e KomrmuiekT yueGHoM Mebenu

e AynauTopHas J10CKa

e KomnbioTep ¢ yCTaHOBJICHHBIM JIMIEH3UOHHBIM CHEIHMATN3UPOBAHHBIM IPOrPaMMHBIM
o0ecrieyeHneM

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

Bononarpesarens «Thermet» (1 mit.)

HarpeBatens nmst mpoOupoxk (1 mT.)

[xad SL-65T (1 mT.)

XUMHUECKUE PEAaKTHBBI IO TEMAaTHKE J1JAOOPaTOPHBIX paboT
Hectunsitop (1 mr.)

Becwr EK-410 (texanyeckue) (1 mT.)



CTBa
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
(1 )
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]

59

OnektporuuTa (3 1mirt.)

Hocka mis cymiku nocyasl (1 mr.)

Habop nocyel npuHaAneKHOCTEH 17151 IEMOHCTPAIIMOHHBIX OMBITOB 110 XUMUU
Habop neraneii aji1 MOHTa)ka yCTaHOBOK, UJUTFOCTPUPYIOLIUX XUMHUYECKHUE TPOU3BO/I-

Cronuk nogbemusbii (1 miT.)

HlTatuB 11 geMoHCTpaunoHHbIX mpoOupok I1X-21 (10 mt.)

[lITatuB metamumaeckuit IIJIb (10 mT.)

DKkpaH (OHOBBIN YepHO Oenblii (ABycTOpoHHMH) (1 mIT.)

Anmapar Kunma (1 mT.)

Arnmapar st npoBeaeHus xumudeckux peakuuid (AITXP) (1 mT.)

I'openka yauBepcanpHas (1 mrT.)

Habop 117151 ONBITOB 1O XUMUH € IEKTPUYECKUM TOKOM (DnnekTponusép) (1 mT.)
KomiutekT TepMomMeTpoB

Kommnexr-nabopatopus «[Tuénka—Y» (5 mrt.)

[Tpubop 11 NEMOHCTpalMK 3aKOHA COXPaHEHMs Macchl BewecTs (1 1miT.)
[TpuGop I MILTIOCTPAIIH 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PeaKuy OT YCIOBHI

[Tpubop 11 OKUCIEeHHs CIUpTa HaJl MEIHBIM KaTaiau3atopoM (1 mir.)

[Tpubop /1 monydeHus pacTBOpUMBIX TBepbiX BemecTB [IPB (1 mT.)

VYcranoBka s neperonku (1 mr.)

VYcranoBka a5 GuiIbTpoBaHUs 1o BakyymMoM (1 mT.)

Habop nns 3x0510rnyeckoro MOHUTOPUHTA OKpYXkatorien cpenbl (1 mT.)

Habop no anexkrpoxumun nabopatopHslii (1 mrT.)

Habop no TonkocnoitHoi xpomarorpaguu (1 mr.)

[Tpubop g nosnyuenus rasos (1 mwr.)

Habop kpucrannmyeckux pemerok (1 mir.)

HaGop a5 MoaenupoBaHus CTPOCHUSI HEOPTaHMUYECKUX BEIIECTB OPraHMYECKUX Be-

miectB (1 mT.)

IIT.)

Habop nns monenupoBaHus TUIIOB XUMUUYECKUX peakiuil (Moaenu-anmiukanun) (1

HaGop ans MoaenupoBaHus 3JIEKTPOHHOIO CTPOeHHs aToMOB (1 1mIT.)

HaGop a5 MoaenupoBaHus CTPOEHUSI aTOMOB U MoJteKyi1 (1 1mT.)

HarypasnbHble 00BEKThI KOJUIEKIIUN

Y4eOHO-HarIIHbIe TOCOOUS - ClIaiiibl, TAOIHUIIBI, MyJIbTUMEUIHbIE TPE3EHTALIH 10

JTUCIUIUINHE «XHUMHS OKPYKAIOIIEeH cpenbh»
Ayn. 118 «A». JIabopaTopusi ecTeCTBeHHO-HAYYHOI HANIPABJICHHOCTH IMeAaroruye-
ckoro texnonapka «Ksanropuym-28» um. C.B. Jlankuna

Hocka 1-anemenTHast menoBast MarHuTHas (1 1mr.)

[TapTta maGoparopHas ¢ HAJICTPONKON U BBIABHUKHBIM OJI0KOM (2 1IIT.)
[TucemenHsIit cTou (4 1mIT.)

Croun npuCcTeHHbIN XuMu4eckuii (3 mrT.)

Cron qist penofaBaTens (YrJIoBOi) mpaBocTOpoHHUH (1 mIT.)
Crennax KHWXKHBIN, 12 sueek (1 mt.)

ITonka HaBecHas, 6enas (1 mT.)

[Tyd 80*80 (2 mmt.)

[Ty 52*52 (2 mwT.)

JuBan TpéxmecTHbIi (1 mT.)

Kpecno nns pykoBogutens Jupekt mmoc (1 mr.)
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e TymOa c MoiKON HaKJIATHOM 7151 KyXOHHOTO TapHUTypa (6emast) (2 mrT.)
e Kymnep Silver Arrow 130 (1 mr.)

e HoytOyxk (10 mT.)

e M®V npuntep Brother DCP-L5500 (1 mt.)

e Amnmapat Kunma (2 mir.)

Crepunuzarop ajis 1abopaTopHOI MOCYAbl BO3AYITHBIH (1 1mIT.)
JlabopaTopHoe o0opyaoBaHue 1Mo XuMuu (6 1iT. )

MarnuTtHas memanka (1 mr.)

[udposas nabopatopust mo xumuu «Releony (6 mt.)

[udposas nabopatopust o pusuke «Releon» (6 mT.)

[udposas nabopatopust o 6uonoruu «Releony (6 mr.)

[Tudposas nmabopaTtopust mo skosnoruu «Releon» (1 mr.)
VY4eOHo-uccnenoBarenbeKas 1adbopaTopus OMOCUTHAIIOB M HEHPOTEXHOJIOTHH (6 1IIT. )
VYyeOHas 1abopaTopusi TOUHBIX U3MEPEHUH (6 IT.)

Muxkpockor yueOHbIit «9Bpuka» (6 1iT.)

CamocrosTenbHas padoTa CTYJICHTOB OPTaHU3YETCsl B ayTUTOPHUIX OCHAIICHHBIX KOMITb-
IOTEPHOW TEXHUKOW C BBIXOJOM B DJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy BY-
3a, B CICIHAIM3UPOBAHHBIX JTA00PATOPHUSX 110 JUCIUIUIMHE, a TAKXKE B 3a1aX JOCTYIA B JIOKAJIb-
Hyto ceTb BI'TIY.

Jlutiensuonnoe mnporpammuoe obecrieuenue: 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.

Pa3zpaborumk: JlaBpentheBa C.U., kaHauaar OMONOrMUYECKHUX HAyK, JOLEHT Kadenpsl
XUMHUH.
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11 IUCT UIBSMEHEHUHA U JONTOJTHEHUM

YTBepxaenne usmenenuit u nonojanenui B PILI nns peanmuszanmuu B 2023/2024 yu. r.

PIIJI o6cyxnena u omobpena juist peanusanuu B 2023/2024 y4. . Ha 3aceaHuu Kadeapbl
xumuH (rporokos Ne ot .2023 r.). B PI1/] BHeceHbI crneayrolme U3MEHEHUS U JI0M0J-
HEHMSL:

Ne u3zmeHenus:
No cTpaHMIIbl C KBMEHEHUEM:

HckmrounTh: BxirounTs:




