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1 HOACHUTEJIBHASA 3AIIMCKA

1.1 Heap AucHMIUIMHBI: U3yYCHUE CTPOEHUS, CBOMCTB U BCEH COBOKYIHOCTH XHMHYeE-
CKMX CBSI3€1 KUBOU U HEKMBOM IPUPOJBI HALIECH IUIAHETHI.

1.2 Mecto aucumMiuinabl B ctpykrype OOII:

JucuuruimHa «XUMHUST OKPY’KAIOIIEH cpellbl» OTHOCUTCS K JUCLUUIUIMHAM YacTH, (OpPMH-
pyeMoii y9acTHUKaMH 00pa3oBaTebHBIX OTHOIEHUH, 6110ka b1 (b1.B.10).

OcBoeHme TUCIUILITMHBI 00YYarOIIMMHUCS OCHOBBIBACTCSA HA 3HAHUSX U YMEHHAX, CPOp-
MHPOBaAHHBIX B Xoje u3ydeHus «O0men xumuny», «Heopranumdeckoir xumun», «OpraHnyecKon
xumuny, «duszndeckoir XuMuny, «OO0IIeH 3KOJIOTUNY», B 00bEME By30BCKUX MPOTpaMM, a TaKKe
Ouosioruu B 00beMe CpeTHeH 00111e00pa30BaTeILHOM IIIKOJIBI.

1.3 IucuuniinHa HanpasJjeHa Ha ¢popMupoBaHue ceayommx komnerenuumii: [1K-2:

- [IK-2. Cnioco6eH ocylecTBIATh eJarorn4ecKyto 1esTeIbHOCTh 110 NPO(UIBHBIM
npeaMeram (JUCUUIUITMHAM, MOJIYJISIM) B paMKax MPOrpaMM OCHOBHOTO OOIIET0 U CPEIHEro 00-
11ero oopa3oBaHusl. .

e [IK-2.1 IlpumeHseT OCHOBBI TEOpPUH (YHIAMEHTAJIBHBIX U IMPHUKIAJHBIX pa3fesioB
6uonoruu (OOTaHUKH, 300JI0TUM, MUKPOOHOJIOIUH, TEHETUKH, OMOJIOTUU Pa3BUTUS, aHATOMUU
yesioBeKa, (PU3MOJOTUN PACTEHUN U KUBOTHBIX, OOLIEH 3KOJIOTMHU, TEOPUH 3BOJIOLUU) IS pe-
LICHHS] TEOPETUYECKUX U IIPAKTUYECKUX 3a7ad;

e [IK-2.2 [IpumMeHsieT OCHOBBI TeOpUH (YyHIAMEHTAIBHBIX U MPHUKJIAIHBIX Pa3AeioB XHU-
MUH (HEOPTaHUYECKOM, aHAINTHUYECKOW, OpraHn4ecKkol, ¢usmueckoir, xumun BMC, xumunye-
CKUX OCHOB OMOJIOTMYECKUX IPOLECCOB, XMMHUUYECKON TEXHOJOIMH) JUIsl PELICHHUs TeopeThude-
CKHX M MPAKTUYECKUX 3a]1a4.

1.4 Tlepeyens MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHus. B pe3ynbrare n3ydeHus IucLu-
IUTMHBI CTYACHT JJOJIKEH

- 3HATh:

® OCHOBHBIE 3aKOHOMEPHOCTH B3aMMOJICUCTBUS OPraHU3MOB C OKPYKAIOIIEH CpeIou;

® TPUHLHUIIBI PAlMOHAIBHOTO MPUPOJONONb30BAHUS, IYyTH COXPAHEHUSI OMOJIOrHYECcKO-
ro pa3Hoo0pa3us U cTaOMILHOCTH OuOCdepsl;

® [PUHIMIIBI PAllMOHAILHOTO MPUPOIONOIb30BaHUS, IIYTH COXPAHEHUSI OMOJIOTHYECKO-
r'o pa3Hoo0pasus U cTaOUIBLHOCTH OHOoCcheEpHI;

® COCTOSIHME U MEePCHEKTUBbI Pa3BUTHS IKOJIOTUU U €€ MPUKIAAHBIX aCIEKTOB, UX POJIb
B COBPEMEHHOM HAay4YHOM 3HaHUH, 00111eM 00pa30BaHUU, TPAKTHKE;

® OCHOBBI 9KOJIOTMYECKOI0 IIPaBa U NEPCIIEKTUBBI MEXYHAPOIHOTO COTPYJHUYECTBA B
00J1aCTH 9KOJIOTHYECKOT0 00pa30BaHMs U YCTOMYMBOIO Pa3BUTHS;

® 0COOEHHOCTH XMMHUYECKOU (hOPMBI OpraHU3aluy MaTepUN;

® PpOJIb XUMHUYECKOT0 MHOT000pa3us BELIECTB Ha 3eMIle;

® OCHOBHBIE [TOHATHS U 3aKOHBI XUMHUH;

® COBpPEMEHHYIO HOMEHKJIATYPY XUMUUYECKUX COEAUHEHNUN;

® OCHOBBI XUMHUYECKOW TEPMOANHAMHUKH.

- YMeTb!

® J1aTh OLIEHKY 9KOJIOTHYECKOTO COCTOSIHUSI HEXUBOM U JKUBOI MPHUPOIBI CBOETO PEruo-
Ha;

® COOTHOCUTh COOCTBEHHBIE MHPOBO33PEHUECKHE MOIXOMAbI C OOMIMMHU 3aKOHOMEPHO-
CTSIMHU Pa3BUTHS IPUPOBI U UETOBEYECKOTO O0IIECTBA;

® aHaJIM3UPOBAThH JeMorpaduuecKue IpoIecchl B 00IIECTBE, UCXO U3 3HAHUS 3aKOHOB
HOMYJISIIMOHHON TUHAMMKH,

® TIPOrHO3UPOBATh U3MEHEHMSI COCTOSIHUS OKPYKArOIIeH cpellbl U PEKOMEHI0BaTh Mpe-
IYNPENATEIbHBIE MEPBI

® UIAHUPOBATh MEPOINPUATHUS IO OXPaHE MPUPOABI U 3J0POBBIO YEIIOBEKA, IIPENOTBPA-
LICHUIO 3arpsA3HEHUN U Ierpajalliy IIPUPOJIHOM CpeIbl



- BJIQ/I€Th:

® OCHOBHBIMH MOHATUSIMH XUMHYECKON KOJIOTHH U CMEKHBIX HAYK;

® METOJaMH 3KOJIOTUYECKOT0 MOHUTOPHHTA U aHAN3a MOJyYEeHHBIX JIaHHBIX.

® TPAKTHYECKUMH HABBIKAMU IKCIIEPUMEHTATBHON paOOTHI.

1.5 O6mas Tpy10eMKOCTh JUCHHIJIMHBI « XUMUSI OKPY:KAIOIIEH cpeb» COCTAaBIsET 3
3aueTHbIX eauHuIl (nanee — 3E) (108uacos).

[Iporpamma npenycMaTpuBaeT U3ydeHHE MaTepHaia Ha JISKIUAX U JabopaTopHbIX pabo-
tax. [IpenycMoTpeHa camocTosTelIbHAs padoTa CTYACHTOB IO TeMaM W pasnenaM. [IpoBepka

3HAHWI OCYIIECTBISETCS (POHTAIBHO, HHIUBUyaTbHO.
1.6 O0beM TUCHUIIMHBI U BUAbI Y4eOHOIi 1eATeJTbHOCTH
O0beM THCHMIINHBI M BUAbI Y4€0HOI 1eATeJTbHOCTH

Buja yueOHoii padboThl Bcero yacos 8 cemecTp
OO01mast Tpy10eMKOCTh 108 108
AynuUTOpHBIE 3aHATHS 54 54
Jlekuun 22 22
JlaboparopHbie pabOTHI 32 32
CamocTtosTenbHas paborta 54 54
Bua utoroBoro KOHTpoOIIS: 3a4€T
2 YYEBHO-TEMATHUYECKOE IINIAHUPOBAHHUE
YueOHO-TeMaTH4YecKHii IU1aH (0uHasi popma 00yueHHs )
AyIuTOpHBIE Camo-
Bceero 3aHATHSA CTOA-
Ne HaumeHnoBanue TeM (pa3aesioB)
4acos JlabopaTopHble | TelbHas
Jleknuu
padoThI pabora
1 | Beeaenue. OO11eCTBO U OKpY KaroIas 6 2 - 4
cpena.
2 | Cpena u ycioBUS CyIIECTBOBAHUS Op- 14 2 4 8
T'aHU3MOB.
3 | Xumus 6uocdepsr 12 2 2 8
4 | Xumus atMocdepsl 26 4 14 8
5 | Xumus ruzpocdepsl 24 4 12 8
6 | Xumus murochepsl 14 4 - 10
7 | KoHTpousb KadecTBa OKpyxarolei cpe- 12 4 - 8
Bl
UTOTrO 108 22 32 54
2.1 UuTepakTHBHOE 00yUYeHHeE M0 THCIHUILIMHE
No HaumenoBanue Bupn 3a- | @opma unrepak- | Koa-Bo
B TeM (pa3aesioB) HATHS | TUBHOIO 3aHATHUSA 4acoB
1 | Beenenue. OOMmecTBO U OKpyXkaroiias cpesa. JIK Kpyrasrit cron 2
(Obwecmeo u okpyacarowas cpeda.)
2 | Cpena u ycinoBHS CyIIECTBOBAHHUS JIK Jlexrusi- 2
OpTaHu3MOB. (BausHue xumuyeckux geujecma KOHCYJIbTaIHsI
Ha npomexanue OUOXUMUUECKUX NPOYECCO8 8
opeanusme.)
3 | Xumus 6uocheps! (Kpyeosopom eewecmé u JIK Jlexus ¢ omno6- 2
npespaujenue SHepeul - OCHO8a OUHAMUYe- KaMu
CK020 pagHOGecUs U ycmoudueocmu ouocge-
pol)
4 | Xumust atmocdepsl (I 10b6anvHble npobaemoi JIP CeMuHap-BcTpeua 2




3a2pA3HEeHUsL AaMMOChHepHO20 8030YXa)

5 | Xumus ruapochepsr JIP Pabora B ManbIx 2
rpynmnax
6 | Xumus mutochepsr (Memannvl kax 3aepsaz- JIK Mo3roBoii wrypm 4
HUmMenu npupoorsbiX 600 U NOUEbL)
7 | KouTponp KauecTBa OKpYKalollel Cpeabl JIK Jlebatsr 4

(Oxcnepmuas oyeHKka 6030elicmsus npous-
800CMBA HA OKPYIHCAIOWYIO Hello8eKa cpedy)

UTOro 18

3 COJEPKAHUE TEM (PA3/IEJIOB)

1. Bgeaenne. O0meCTBO U OKpPY:KAKOIIAs cpeaa.

[TpenMeT XUMHUN OKpYXKaroIlel Cpelibl, CBA3b €r0 C IpYITMMU HayKaMu. 3a7auu Kypca, poiib
€ro B [TOJATOTOBKE YUUTEJIsI XUMUHU U OHOJIOTHH.

2. Cpena u ycJIOBHSA CylIeCTBOBAHNSI OPTaHU3MOB

[Tonsitue cpenpl. Okpyxaromas cpena. BemecTBo U npocTpaHCTBO, CHIIbI USBJICHUS IPU-
POJibl, IEATENILHOCTD YEI0BEKA - KOMIIOHEHThI OKPYXKaIOIIeH cpeibl.

XuMHUecKue napaMeTpsl oKpyxarolieil cpeabl. IIocTosHHbIE U TepeMEHHbIE KOMIIOHEHTBI
OKpYXKarolllel cpefbl. AanTaius OpraHu3MOB K XMMHUUECKOMY OKpYKEeHHUI0. BiusHue xumuue-
CKUX BEIECTB Ha NMPOTEKaHHEe OMOXMMHUYECKUX IPOLIECCOB B OopraHusme. PerynupoBaHue okpy-
JKarOUIEN CpebI.

3. Xumust 6uochepnbi

buocdepa - cpena nameit xxuznu. CocraB u cTpykrypa d6uocdepsl. Atmochepa, ruapo-
cdepa, mutochepa, UX COCTaB U CTPOCHHE. XUMHUECKUE 3JIEMEHThI, AaTOMBbI, MOJIEKYJIbI - OCHOBA
CTpOCHHUSI 00BEKTOB OKpyXkaromei cpensl. [Ipuamabel MHOr00Opas3usi OKpYKaroIIero Hac MUpa.
OneMeHThl OMOT€HHBIE U BTOPOCTENEHHbIE, UX (QYHKLIUU. MaKpo31eMEeHTbl U MUKPO3JIEMEHTHI,
UX pOJIb B )KM3HHU PACTEHH, KUBOTHBIX, YEJIOBEKA.

broreHHbIE 371EMEHTHI - CBA3YIOLIEE 3BEHO MEXK]y KUBBIMHU U HEKMBBIMU KOMIIOHEHTaMU
HKOCHCTEMBI.

XKusoe BemectBo Ouochepbl. XUMUUECKUN HJIEMEHTApHBIM COCTaB >KMBOIO BEILECTBA.
CrnoxHble XUMUYECKUE COEIMHEHUS KUBBIX OPraHU3MOB: OEJKH, YIJIEBObI, JUIHUAbI, HYKJIEH-
HOBbIE KMCIO0Thl. OOMEH BEIIECTB B )KUBBIX OPraHU3Max.

Bropocrenennsie anemMenTsl B 0uocdepe. Ctporunii-90, nesuii-137, pTyTh, CBUHEL U APY-
THE 3JIEMEHTBI, HApYLIAIOIINE CBSI3U B dKocucTeMax. MIX omacHOCTh AJIs YEJNOBEKa U IPYTUX JKU-
BbIX OpraHu3MoB. THUIbI OMOJOTHYECKUX MOBPEXKICHUHN, BbI3bIBAEMBIX paauanuei. Jlyuesas 6o-
JIE3Hb.

Bo3znelicTBue XMMHUECKOro KOMIIOHEHTa a0MOTUYECKUX (PaKTOPOB Ha KU3HEAEATEIbHOCTh
OpPraHu3MOB (COJIEHOCTb BOJIbI, KUCIOTHOCTH IOYBBI, TOTPEOHOCTh pacTeHUIl B MUHEPAIbHBIX
BemecTBax (ynoOpeHusx) u T.11.).

BemectBa-3arps3uutenu okpyxaromei cpeasl. Ilytn monaganus ux B 6uocgepy. Xemo-
cdepa, cocrapisione ee Bemecrtsa. TokcnyHOCcTh. CTeneHb TOKCUYHOCTH. JleTanbHas U mopo-
roBast 103bl.

KpyroBopotr XxuMu4eckux 371€MEHTOB U MOTOKOB ’Hepruu B 6uochepe. dotocuuTes. Xe-
MocHuHTe3. DyHKIMU KUBOro BElleCTBA. buoreoxumuueckne LUKIBI 3yeMeHTOB. Kpyrosopot
asorta, ¢ocdopa, yriaepona B 6uocdepe.

KpyroBopot BemiecTs U MpeBpalieHUE YHEPTHH - OCHOBA AMHAMHUYECKOTO PAaBHOBECHUS U
ycroiunBocTu Ouocdepsl. /[Ba THma KpyroBopoTa sieMeHTOB. buoiormueckuii KpyroBoport-
KpyroBasi LMPKYJISIIUS BEIIECTB MEXAY IIOYBOM, PAaCTEHMSIMH, KUBOTHBIMHU. ['eomormyeckuit
KPYrOBOPOT-KPYrOBOPOT MEXy OKEaHOM U cyuiei. Beaymas poiib )KMBBIX OPraHU3MOB B Kpy-
roBopoTe BemecTB. biiouHas Mozens KpyroBopoTa OMOT€HHBIX 3JIEMEHTOB B OHocdepe.

4. Xummus atmocgepbl
ATtMmocepa, ee cocTaB, CTpOeHHE. XapaKTePUCTUKA MOCTOSHHBIX KOMIIOHEHTOB U BEILIECTB




6

IPUPOJHOTO U AHTPOIOI€HHOI'O INPOMCXOKICHUSI, KaUYECTBEHHbI U KOJIMYECTBEHHBIN COCTAaB
KOTOPBIX TIOCTOSIHHO MEHseTCsl (Mapbl BOJIbI, MbLIb, @3PO30JIU U T.1I.).

Bo3nyx kak okuciauTenbHas cpena, B KOTOPOH MPOXOAAT XUMUYECKHE U (POTOXMMHYECKHE
npeBpatieHus: GoToaucconraIus, MOHU3AIMs, AUCCOIIUaTUBHAS PEKOMOUHAINS, IEPEHOC 3aps-
Ja, peakuyu ooOMeHa.

3arpsizHeHue aTMOC(HEPHOro BO3AyXa. 3aBUCHUMOCTh KA4€CTBEHHOTO M KOJIMYECTBEHHOTO
COCTaBa BEUIECTB-3arPsA3HUTENEH OT UCTOUHUKOB 3arpsi3HEHUS, METEOPOJIOTMUECKUX YCIOBUH U
tonorpaduueckux gaxropoB. CiocoOHOCTh aTMOC(hEphl K CAMOOYHILIEHUIO.

M3MeHeHne KIMMara Kak pe3yibTaT «[apHUKOBOro 3¢ dexray. I[lapHukoBsie ra3bl, Mexa-
HU3M UX 00pa3oBaHus U mpeBpauieHus. O30HOBBIA CIOH, €ro COCTaB, CTPOCHHE U (DYHKUHUU.
Mexanu3Mbl 00pa30BaHUs M pa3pyIICHUS] 030HOBOTO cios. [ TTaBHBIE 3arpsS3HUTENH, BBI3BIBAIO-
1IMe pa3pyLieHUue 030HOBOTO CIIOSI.

Bropocrenennsie 3arps3autenu arMocdepsl. Oxcuapl cepbl. OCHOBHBIE MCTOYHHKH BbI-
Opoca okcua cepbl B OKpyXarolyto cpeny. OKcuasl a30Ta, MyTH MOMaJaHus UX B atMocdepy.
«KHCIOTHBIE JOKANY.

DOTOXUMUYECKUI CMOT, €r0 KOMIOHEHTHI. MexaHu3M 00pa3oBaHus U MocieAcTBHs (HOTO-
XUMUYeCKoro cmora. CriocoObl O0pHOBI C 3arpsi3HEHHEM aTMOC(HEPHOTO BO3/yXa BEIIECCTBAMU,
o0Opa3yromuMu (HOTOXUMUYECKHI CMOT.

Mounooxkeug yraepoga. MexaHusMm NpeBpallleHus TeMorjioOnHa KpoBH B KapOOKCUIeMO-
ro6uH. Bo3nelicTBue MOHOOKCH 1A YTiiepo/ia Ha Ipyriue KOMIIOHEHTBI 6uochepsbl.

5. Xumus ruapocdepsl

I'unpocdepa, cocraB, CBOICTBa, XapakTepucTUka. Boga — yHUBepcaabHBI PaCTBOPUTEID,
COCTaB, paclpe/iesieHue U NEPEeHOC NPUMecel OpraHMuYeCKUX U HEOPraHUYECKUX BEIIECTB B THUI-
pocepe. ConeBoii coctaB ruapocdepbl. XuMuuecKkue U POTOXUMUYECKUE MPEBpAIlleHUs] Opra-
HUYECKUX M HEOPraHMYECKUX BEILECTB B BOJIHOI cpene. YuacTue OMOJOTMYECKMX OOBEKTOB B
IIPEBPALICHUH XMMUYECKHX BELIECTB B BOJHOU CpEJE.

Murpanus XMMHYECKHUX JIEMEHTOB B MOBEPXHOCTHBIX BOJAX CYIIM. 3aBUCUMOCTb pacipe-
JICJICHNs] BEILECTB B BOJAE OT JIOKAJIBHBIX YCJIOBHH: CKOPOCTH M XapaKTepa IBHIKEHUS BOJBI,
0CaJIKOB, HAHOCOB (PM3MKO-XMMHYECKHUX CBOMICTB 3arps3HUTENs. Poib BOIBI B KpYyroBOpOTE Be-
LIECTB B IIPUPOJE.

['eoxumuueckas pabota KMBOTro BemiecTBa B MupoBoM okeaHe. buosorumdeckasi akTus-
HOCTb TIOBEPXHOCTHOT'O CJ10s BO/ibl. CBOMCTBA I'TyOMHHBIX BOJL

PaBHOBecHBIE mporiecchl Macc 0OMeHa MEXAy BO3/1yXOM U BOAOW B IIOBEPXHOCTHOM IJIEH-
K€ BojioeMa. /[pIxaHue BOIHBIX pacTeHUM U )KUBOTHBIX. [lociecTBUS HEnOCTaTKa KUCIOPOAA.

Boga uucras u rpsiznas. KauectBo Bosbl. OCHOBHBIE 3arpsi3HUTENM NMPUPOAHBIX BOJ. Co-
JIEp/KAaHUE 3arpsA3HUTENICH B ITIOBEPXHOCTHOM IUIEHKE BOJOEMA, TOHHBIX OCAJKaX, )KMBBIX Opra-
HU3MOB. KOHIIEHTpHpOBaHUE 3arps3HSIONIMX BEIIECTB B KUBBIX OPraHU3Max.

MerTannel Kak 3arpsA3HUTENN IPUPOAHBIX BoJ. CBUHEL, KaAMHUH, PTYTh U APYTUE METaJLIbI
B ruapocdepe. Kpyropopor noHoB MetamioB. OCHOBHbIE HCTOUHHUKH 3arpsi3HEHUS] TUAPOCHEPDI
MOHAMH METaJJIOB. TOKCUYHOCTh METAJUIOB, MX LIUKJIIBI B OKPYXKAIOIIEH cperie.

Hedte kak 3arpssaurtens rugpocdepsl. [lpeBpamienve HedTH B OKeaHHMYECKOM cpene.
Buonornyeckoe n ¢usudeckoe 3arps3HeHne MUpPOBOro okeaHa, 0OYCIIOBJIEHHBIE MOMNaJaHUEeM
He(TU B oKkeaH. TemioBoe 3arpsi3HeHue BOJI0EMOB, €TI0 MOCIEICTBHUS.

Ilectunuapl, UX yCTOMYMBOCTH B BOJHOW cpene. llepeHocu Bo3aercTBUE MECTULIMAOB Ha
ruapocdepy u ee oourareneid. [IoBepXHOCTHO-aKTUBHBIE BEIECTBA, IJIACTMACCHl U ApPYTUe 3a-
IPSA3HUTENN TUAPOCPEPHI.

CnocoOHOCTH BOJJOEMOB K CAMOOYHIIEHUIO.

Crounsle BOJIbl, UK Jaccuukaius. OCHOBHbIE HCTOYHUKHU BBIOpOCA CTOYHBIX BOJ. OCHOB-
HBIE 3arpsSA3HUTENN B CTOYHBIX Bojax. CriocoObl OUYMCTKU CTOYHBIX BOJ. IlepBruuHas, BropuyHas
U TpeTuyHast 00paboTKa CTOYHBIX BOJI.

6. Xumus Jutocdepsbl
3emist, ee crpoeHue. CpeqHuil XMMHUYECKHi cocTaB 3eMHOIM kopbl. Paborer @. Knapka,
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A.Il. Bunorpanosa, A.b. PonoBa, A.A. Slpomesckoro. Kpucraianieckoe BEECTBO 36 MHOU KO-
pbl. Kiapku sneMeHTOB 3¢MHOU KOpBI. [I0CTOAHCTBO M M3MEHYUBOCTH COAEPKAHMS aTOMOB XH-
MHUYECKUX 3JIEMEHTOB B 3eMHON Kope. [ TyOMHHBIE M MOBEPXHOCTHBIE HMOPOIBI, MPOLECCH HX
npeoOpa3oBaHuUs.

Pecypcrl, ux 3amacel U kinaccudukanus. Pecypebl ¢ BBICOKOH W HU3KOHM CTENEHBIO MCTO-
nieHus. MoJenyu npoMBIIUIEHHOTO POU3BOJCTBA M UCIIOJIb30BAaHUA pecypcoB. [IpombinuieHHas
HKOCHCTEMA.

ITouBa, xumu4eckuii cocraB MouBbl. [IOCTOSHHBIE M TEpEeMEHHBIE KOMIIOHEHTBI ITOYBBHI.
®U3NKO-XUMHUYECKHE U OMOJIOrMYECKHE Ipoliecchl B ouBe. [louBa-akuentop TsyKenbIX MeTail-
JIOB, NMECTULIM0B, MUHEPAIbHBIX YIOOPEHUH, PErylIsaTOpPOB POCTa U Pa3BUTHS U JIPYTUX 3arpss-
Hurtened. Hakomienue, MArpanus U NepeHOC XMMUYECKUX BEIIECTB B NO4YBe. Bo3aeicTBue Ux
HAa JKUBbIC OPTaHU3MBI.

Ponb nouBsl B KpyroBopoTe BELIECTB, B IPUPOJE U )KU3HHU YEIOBEKA.

7. KoHTpoJib KauecTBa OKpY:Kawolleii cpeabl

KagectBo okpyxaromeii cpenbl. Haydnble OCHOBBI HOPMHUPOBAHHUSI aTMOC(EPHBIX 3arpsi3-
HEHUH U 3arps3HeHus NpupoAHbIX BoA. CtaHnapTsl kauecTBa. [IpenenbHo nomyctumas KOHLEH-
tpauus (ITAK). [Ipenensno nomyctumsiit BeiOpoc (ITIJIB). ITopor Bocnpusrtus. JleranbHast 1o3a.

MonuTopuHT OKpyXKarowei cpensl. Buabl MmonuTopunra. Meroasl MonuTopusra. buonsn-
quKkauus. PacTeHns-O0MOMHINKAaTOphl, KMBOTHBIE-OMOUHIMKATOPbl. XUMUYECKHII KOHTPOJIb 3a-
IPA3HEHMS OKPYKAIOLIEN CPEbl.

4 METOAUYECKHUE PEKOMEHJAIIUU (YKA3AHUSA) VIS CTYAEHTOB
11O U3YYEHUIO JTUCHUITJIMHbI

Pabouas mporpamma npu3BaHa OMOYb CTYACHTaM B OpPTraHU3AIMH CaMOCTOSITEIILHOU pa-
0OTHI IO OCBOEHUIO Kypca «XUMUSI OKPYXKAIOIIeH cpeabl». XUMHUs OKPYXKAroIlel cpeabl mpe-
CTaBJIsIeT COOOM MHTETPUPOBAHHYIO 00JIaCTh 3HAHMM, Oa3MPYIOLIYIOCS Ha KOMILIEKCE OMOJIOTH-
YEeCKUX Y XUMHUYECKUX JUCLUIUINH, U3YYeHHBIX CTY/J€HTaMM Ha Mpeablaynux Kypcax. [Ipu usy-
YEHUH XMMUYECKOT0 COCTaBa U CTpoeHus reocep 3eMian HEOOXOAUMO YSICHUTh, YTO OCHOBOM
KHU3HEIEATEIbHOCTH Ha IUIAHETE SIBJISIOTCS XMMMUYECKHE MPOLECChl, OHU MPOHU3BIBAIOT CYIIE-
CTBOBAHHUE BCEH OKPYKAIOWIEH CPEbI.

Kypc xumun okpyskatomieid cpefsl Mpu3BaH 00ecredrnBaTh MOJATOTOBKY BBICOKOKBaIU(U-
[IUPOBAHHBIX YYUTEJICH, 3HAIOMMX IKOJOTHIECKOE COCTOSHHE OKPY)KAIOLIEH MPUPOIHONW U aH-
TPOIOT'€HHOM CpeJibl, yMEIOUINX OLIEHUBATh BIUSHHE aHTPOIOT€HHOI'O BO3AECHUCTBUS M, B YacT-
HOCTH, POMBIIIUIEHHOTO TIPOM3BOJICTBA U TPaHCIIOPTa Ha Onocdepy, a TakKe MepPCIeKTUBEI pa3-
BUTHS BOSHUKAIOLINX B CBSI3U C TUM HKOJIOTHYECKUX MPOOIIEM.

BrinyckHMKN OJDKHBI 3HATh mapaMeTpsl reocdep 3emun (atMochepsl, ruapocdepsl, Jiu-
Toc(hepsl) B HOpME, U U3MEHEHHBIE B Pe3yJIbTaTe aHTPOIIOT€HHON JesTeIbHOCTH, YMETh UX aHa-
JU3UPOBATh, a TAK)KE MPOTHO3UPOBATH MOCIIEACTBUS XO3IHCTBEHHON JEATEIBHOCTH YEIOBEKA U
HaXOJIUTh ONTUMAJIbHbIE METO/IbI JIs1 pEIIEHUS] BOSHUKAIOLINX MPOOIeM.

HeGoupmioit mo 00beMy peIMeT XUMHH OKPY>KAIOIIe cpelbl He JaeT BO3MOKHOCTH TIPO-
BOJIUTH J1a0OpaTOpHBIE UCCIIEOBaHUE Teochep, TOITOMY HEOOXOAMMO MCIOIb30BATh MEXIIPEI-
METHBIE CBSI3H C APYTUMH OMOJIOTHYECKUMH M XMMHYECKHUMH KypCcaMy, H3y9aeMbIMU paHee. DTO
MO3BOJIMT CBS3aTh U3y4aeMblii MaTepHall ¢ MPAKTUYECKON ero HalpaBICHHOCTBIO U C XKHU3HbIO.

W3ydenne XUMUU OKpPYKAIOIMIEH Cpelbl JaeT BO3MOXKHOCTh HE TOJBKO TIO3HAKOMHTBHCS C
r7100a1bHBIMU TIPOOJIEMaMU COBPEMEHHOCTH, HO U YBH/IETh KOHKPETHBIE MPOOJIEMBI CBOETO I'o-
poja, cBoel 001acTu, CBOETO pEruoHa.

[Tpu u3yyenun temsl «Cpesia M yCIOBUS CYILIECTBOBAHUSI OPTaHU3MOBY» PACCMaTPUBAIOTCS
OCHOBHBIE TIOHSITHSI XUMHYECKOW YKOJIOTUH, OOOCHOBBIBAECTCSI CUCTEMHBIN MOJIXOJ B 3KOJOTHH,
paccMaTpuBaeTCs KOHIIETILUS 3KOCHCTEM M OCHOBHBIE MX CBOHCTBA. CTYIEHTHI 3HAKOMSTCS C
00ImKM CTpoeHUEM 3eMITH, PaCCMAaTPUBAIOT TOHKYIO CTPYKTYpY OMOC(EpHl U OTMEUAIOT, YTO B
O6uocdepe OCyIecTBISAIOTCS HEMPEPBIBHBIE KPYTOBOPOTHI BELIECTB U SHEPTUH.

B ocHoBe cyiiecTBOBaHUS JKU3HU JIEKHUT Psii 3aKOHOB IKOJIOTHUH, C HEKOTOPBIMH U3 HHUX
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CTYACHTHI JTOJDKHBI ObITh O3HAaKOMJICHBI IPH M3YYEHHUU JAHHOTO pasjiena. 371ech paccMaTpuBa-
I0TCS CUCTeMHbIEe «3akoHbI» bappu Kommonepa, KkoTopble HE MPETeHIYIOT Ha CHCTEMOJIOTHYe-
CKYIO CTPOTOCTh, HO BBIPQXKAIOT BAKHBIC 3aKOHOMEPHOCTH O BCEOOIIEH CBS3U BEICH U SIBJICHUN
B IPUPOJIC U YEIIOBEUYECKOM OOIINECTBE, O 3aKOHAX COXPAHEHHUS, O IIEHE Pa3BUTHS, O IVIABHOM
KPUTEPHH BOJIIOIMOHHOTO 0TOOPA.

[Ipu uzydenun xumun Ouocdepsl paccMaTpUBACTCS MOHSATHE OKMBOE BEIIECTBOY», €r0 CO-
CTaB, CTPOCHUE U T€ MPEBPAILEHUS, KOTOPbIE IPOUCXOIAT C HUM B HOPME, U IIPU BO3/EHCTBUU
pa3nnuHbix (haktopoB. Oco0oe BHUMaHHE CENyeT YACIUTh YPOBHSIM OpraHHU3allH >KUBOM Ma-
TEpUU U TeM (PYHKIUSAM, KOTOPHIE BBITIOIHSET )KUBOE BEIIECTBO.

OcHoBHast 4yacTh 3arps3HUTENEH OKpyKarolel cpenbl BeIOpacbiBaeTcsi B atMocdepy. Ilo-
TOMY OY€Hb Ba)XKHO PACCMOTPETHb €€ CTPOEHHUE, COCTaB, CBOWCTBA M IIPOUCXOXKACHUE U OTME-
TUTh, YTO CYIIECTBEHHbIE U3MEHEHHSI B COCTaBE M HOPMAJILHOM (PYHKIIMOHUPOBAHUU aTMOC(hephl
IPEIONPEEIIAIOT aHTpororeHHble (pakTopsl. CienoBaTebHO, HEOOXOAUMO PACCMOTPETh BO3-
MOJKHBIE OPraHU3aIMOHHO-TPOPUIAKTHUECKUE U TEXHHUUYECKUE MEPONPUATHS MO CHIDKCHUIO U
00€e3BpeKUBaHUIO BEIOPOCOB B aTMOc(epy, a TaKKe HaydHbIe OCHOBBI TMTHEHUYECKOTO HOPMU-
poBaHMsI aTMOC(HEPHOrO 3arpsi3HEHUs, CAHUTAPHBIM HAI30p M KOHTPOIb YPOBHS 3arpsi3HEHUs
aTMochepsl.

I'unpocdepa — Bognas obonouka 3emnu. Ee MOXKHO paccMaTpuBaTh B IBYX acIlleKTax: Kak
IPEPBHIBUCTYIO0 000JI0UKY 3€MJIM, COCTOSIILYIO U3 COJIEHOM, IPECHON U TBEPIOM BOJbI, U KaK He-
MPEPBHIBHYI0 000JIOUKY CUCTEMBI «BOJA — Mapy, BKIIOYAIOIIYI0 COOCTBEHHO Tuapocdepy, a Tak-
JKe MIPOHU3AaHHYIO BOJIOW WJIH MapaMu BOJbI aTMochepy u urochepy.

PaccmaTtpuBaeM XUMHUYECKU COCTaB MPECHOM, COJICHONW U OMOTEHHOM BOJIBI M €€ OCHOB-
Hble XapakTepucTUKU. OTMedaeM, 4To B MOCIEIHUE fecATuieTrs MupoBoil okeaH cTajl 00bek-
TOM TJTyOOKHX BCECTOPOHHUX HCCIICJJOBAaHMIA, a OCBOCHHE €r0 PECYpCOB BEAET K 3arpsi3HEHUIO
BOJIOEMOB U 00YCIJIaBJIMBAE€T MHOYKECTBO SKOJIOIMUECKUX IPOOIIEM.

N3zyuas nurocdepy, oOpaijaeM BHUMaHHE HA TO, YTO TOJBKO BEPXHSISI YaCTh JIUTOC(EPHI
(3eMHast KOpa) JOCTATOYHO XOPOIIO HCCIENOBaHa Y4eHbIMHU. J[aHHbIE O COCTaBe M CTPOEHHUH
BHYTPEHHUX €€ CJI0€B TMIIOTETUYHBI, @ COAEPKAHUE PA3INYHBIX XUMUYECKUX JIEMEHTOB KpaiiHe
paznuuHo. PaccmaTrpuBaeM OCHOBHBIE 3aKOHOMEPHOCTH DPACIPEAETICHUS] XUMUYECKUX 3JIEMEH-
TOB. DTO MO3BOJISET CHENATh BBIBOJ O TOM, YTO IOCKOJIBKY IPOLECC IBOJIIOLIMOHHOIO Pa3BUTHUS
JKUBBIX OpPraHU3MOB IPOUCXOIMII B CPEAE C PEe3KUM IpeodiajlaHUeM JIETKUX XUMUYECKHX dJie-
MEHTOB HaJ| TSKEJIBIMH, CTAHOBHUTCS SICHOM TOKCUYHOCTH TSIKEJIBIX METAIJIOB IS )KUBBIX Opra-
HU3MOB.

B 3axitoueHue gaercs NOHsATHE MOHUTOPUHTA OKpYXKarolel mpo0ieM U paccMaTpUBarOTCs
OCHOBHBI€ ITyTH ONTUMH3AL[MU OKPY>KAIOIEro HaC MHpa.

[IpenyiaraeMplii KOMIUIEKC COAECPKUT NPOrPaMMy JAMCIUIUIMHBI, COCTABJIEHHYIO B COOTBET-
CTBUU C y4€OHBIM IJIAHOM I10 CHEIUAIBHOCTH U ['0cyaapCcTBEHHBIM 00pa30BaTeIbHBIM CTaH ap-
tom BO.

B kax ol Teme naHbl yueOHO-METOJMYECKHE MaTepUalbl JEKIIMOHHOTO Kypca, BKIIOYat0-
IIMe IJIaH JIEKIUH 10 KaXA0H n3ydyaeMoil TeMe 1 0COOEHHOCTH M3y4aeMoro MarepHaia, IpuBo-
JTUTCSI CIIUCOK OCHOBHOM U JTOTIOJTHUTEIHHON JIUTEPATYPHI.

B y4eGHoli nmporpamme mpecTaBiIeHbl BApUAaHThl KOHTPOJIBHBIX padoT, KOTOpBIE MMO3BOJIS-
I0T IPOBEPUTH YPOBEHb YCBOEHHS M3ydye€HHOro Marepuaina. [Ipexae 4yem NMpUcCTYmuTh K BBINOJ-
HEHMIO 3aJlaHUM Ui CaMOKOHTPOJIS, CTYJIEHTaM HEOO0XOAMMO M3YYHUTh PEKOMEHIYEMYIO I10
KaKI0M TeMme nureparypy. OOmmil Crucok ydyeOHOW W y4eOHO-METOAMYECKON JTUTEpaTyphl
IIPEJICTaBJIEH B OTIENBbHOM paszzene. Kpome Toro, B Marepuanax mo MNOArOTOBKE CEMHUHAPCKHUX
3aHATUN MO Ka)KJI0M TeMe yKa3aHa OCHOBHas U JOTIOJHUTEIbHAS JINTEPATYPA.

VYuebHas nporpamma CoAEp>KUT KpaTKhe peKOMEHIAINU MO BBIIOIHEHUIO KYPCOBBIX U JTU-
MIJIOMHBIX Pa0oT.

JlJis ycrenrtHoro OCBOGHUs JIFOOOHM MUCIUIUIMHBI HE0OXOIMMO 3HATH €€ CIelU(DUUECKYIO
TEPMHUHOJIOTHIO. B CBSI3u ¢ 3TUM, B MOMOIIb CTYJAEHTaM COCTaBJIEH IJ0CCApHil OCHOBHBIX TEp-
MUHOB.



9

VY4yebHasg mporpaMma IMpeaHazHaueHa, TIaBHBIM 00pa3oM, Ui CaMOCTOSITEIbHONH paboThI
CTYZICHTOB, HO MOXKET OBITh HCIOJIb30BaHA M MIPU IMOATOTOBKE K ayIUTOPHBIM 3aHATHSIM.

Y4eOHO-MeTOANYECKOE 00ecredyeHre CAMOCTOSITeIbHOI pa00Thl CTYA€HTOB 10 IUCIUIIINHE

HaunmenoBanmue
pasaeina (TemMbl)

®opmbl/BHABI
CaMOCTOATEIbLHOM
padoThI

Kosn4ecTBo
4YacoB, B
COOTBETCTBHH
¢ y4eOHo-
TeMaTH4YeCKUM
TLIAHOM

1 Baenenne. O01ecTBO U
OKpYKaroIias cpeja.

N3ydeHne 0oCHOBHOM JIUTEPATYPHI
N3yuenue nOMOTHUTENBHOM JIUTEPATyPhI
KoncnektupoBaHnue n3y4eHHbIX HCTOYHUKOB

4

2 | Cpena u yciioBus Cy-
IIECTBOBAHMUS OPraHu3-
MOB.

N3yuenne OCHOBHOM JIMTEPATYPHI

W3yueHne JOMOTHUTEIBHOMN JIUTEPaTyphI
Odopmienne madbopatopHOi paboThI
[ToaroroBka otyera Mo J1abOpaTopHOii paboTe
KOHCHGKTI/IpOBaHI/IC HN3YUCHHBIX HCTOYHUKOB

3 | Xumus 6uochepbr

N3ydyeHne 0OCHOBHOM JIUTEPATyPhI

W3yueHne OMOTHUTEIHHON JTUTEPaTypHhI
Odopmnenne nabopatopHoit paboThI
[ToaroroBka oTueTa 1Mo J1ab0OpaTOPHOU padoTe
KoncnektupoBanue n3y4eHHbIX HCTOYHUKOB

4 | Xumus atMochepbl

N3ydyeHne 0OCHOBHOM JIUTEPATyPhI

W3ydeHue A0MOIHUTENBHON JIUTEPaTypPhl
Odopmiienne nabopaTopHoil paboThI
[ToaroroBka oTdera 1o 1adbopaTopHOl paboTe
KoHcnekTupoBaHue N3y4€HHbBIX HCTOYHUKOB

5 | Xumus ruapochepsl

N3yuenne 0OCHOBHOM JIUTEPATYPHI

W3yueHne NOMOJTHUTEIBHON TUTEpaTyphl
Odopmienue 1adbopatopHOt pabOTHI
[ToaroToBka otyera no abopatopHoOi pabore
KOHCHGKTI/IpOBaHI/Ie HN3YUCHHBIX HCTOYHUKOB

6 | Xumus aurocdepsl

N3y4yeHne OCHOBHOM JIMTEPATypHI
W3ydeHue A0MOIHUTENbHON JIUTEPaTyphl
KoHCneKkTupoBaHne N3y4YE€HHBIX HCTOYHUKOB

10

7 | Konrpons kauecTBa
OKpYXKaroIien cpebl

N3yuenne 0CHOBHOM JTMTEPATYPHI
N3y4eHne AOMOIHUTENBHON JIUTEPATYPhI
KoHcnektupoBaHre n3y4eHHbIX HCTOYHUKOB

5 MPAKTHUKYM 110 JIMCHUIIJIMHE

Tema «Cpena u ycJIOBHS CylIIeCTBOBAHUSI OPraHU3MOB»

JladopaTopuas padoraNe 1-2

MeTtpoaornyeckne XapakTepucTHKU U 00padoTKa pe3yJIbTATOB AHAJTUTUHYECKUX U3Me-

peHuit

He.]'ll) MMO3HAKOMUTH CTYACHTOB C OCHOBHBIMHU IOHATUAMH METPOJIOTHH. PGSYJ'II)TaT JII000T0
OTIpeieNIeHus] BCeria COJEPKHUT HEKOTOPYIO OIMOKY (MOTPELIHOCTh U3MepeHus). JIpyrumMu cio-
BaMH, HOHy‘—IeHHI)II\/'I PE3YJIbTAT aHAJIM3a HEC COBIAAA€T C UCTHHHBIM 3HAYCHHUEM onpeﬂenﬂeMoﬁ
BCJIIMYHHBI, T. €. ¢ TCM 3KCIICPUMCHTAJILHO HaﬁﬂeHHBIM HJIN TCOPCTUYCCKU BBIYUCIICHHBIM 3HaA-
YEeHHEM, KOTOPOE HACTOJIBKO OJIM3KO K ICTHHHOMY, YTO €r0 MOKHO IPUHSTH 32 HCTHHHOE.

Memponozus (0T rped. metron - Mepa u logos - coBo, yueHne) Hayka 00 U3MEPEHUSAX U
METOJIaX OCTIDKCHUS UX eIUHCTBA M TpeOyeMol ToyHOCTH. OANMH U3 OCHOBHBIX Pa3J/esIOB MET-
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pOJIOTHH TIOCBSILEH METOAAM OIPEEIECHUs MOTPEIIHOCTH U3MEPEHUN M CO3JaHUI0 ATAJIOHOB.
MeTtposiornueckuMy XapakTepUCTUKaMH METOJMK aHallu3a MOMHMO MOTPEIIHOCTU SIBISIOTCA
NPABUILHOCMb, 80CHPOU3BOOUMOCTb, UHMEPBAL ONPEOeNIeMbIX COOEPAHCAHUL, UYECMEUMETb-
HOCmb, a TIPU OIpeleJeHUH MUKPOKOHLIEHTPALUN TaKXKe npedenl 0OHapysiceHus WA npeoei
onpeoeneHusl.

Bce 6e3 uckimoueHus ¢puznyeckrue BEIMUUHbBI U3MEPSIOTCS ¢ HEKOTOPOW OImUOKO# (Tmo-
IPeIIHOCTBI0). JIJisi BBISBICHUS OIIMOOK M MX YUCICHHOM OIIEHKH (OCOOCHHO NpHu pa3paboTke
HOBBIX AHAIUTUYECKUX METOAMK) KOJMUYECTBEHHBIM aHAU3 MOBTOPSIOT HECKOJBKO pas, T. €.
IIPOBOJST NapajuieibHble onpeneneHus. 1100 napaninienbHvimu onpedeieHusmMy NOHUMAIOT T0JTy-
YeHHE HECKOJIbKUX Pe3yJbTaTOB €AMHHYHBIX OIpeIelIeHHU s OIHOM MpOoObl MPAaKTHUYECKHU B
OJINHAKOBBIX YCIIOBUSX.

[TycTh ¢ - UCTUHHOE 3HAUEHUE ONpPEAENSIEMON BEIUYUHBL; X1, X2...., Xi, Xn- H3MEPEHHbIE
(eIMHUYHbBIE) 3HAUEHUS OINPEAEIAEMON BEITMUYMHBI - PE3YJIbTAThl €UHUYHBIX ONPEIEIICHUN; N -
oO11ee YUCIIO eIMHUYHBIX OMPEeIeICHHIA.

[lon enMHUYHBIM OIpE/IEIEHUEM IOHUMAIOT OJJHOKPAaTHOE MPOBEACHHUE BCEHl MOCIEA0Ba-
TEIBHOCTH OIepalHii, IPeTyCMOTPEHHBIX METOIUKOMN aHan3a.

Pe3ynbrar eAMHUYHOTO ONMpEeNIeHus - 3TO 3HAUEHHUE COJEPKAaHUS OIPENEISIEMOr0 KOM-
MOHEHTA, HAlJIEHHOE MIPH €AUHUYHOM OIPE/ICTICHHH.

WNHuorpa (yacTo) BMECTO MCTUHHOTO 3HAYEHMSI OIPENEISIEMON BEIMYMHBI I UCHOJB3YIOT
NEHCTBUTENbHOE 3HAUYCHUE COJIep:KaHus a (MM MPOCTO JIEHCTBUTENIBHOE 3HAYCHHE a), MO KO-
TOPBIM MOJPa3yMEBAIOT SKCIEPUMEHTAIHO MOJIYYEHHOE WM PacyeTHOE 3HAYEHHE OIpejiesie-
MOTO COJEp>KaHusl, HACTOJIBKO OMM3KOE K UCTHHHOMY, UTO JJIsl JAHHOW LIETH MOXET ObITh UC-
I10JIb30BAHO BMECTO HETO.

BenuunHa x ecTh cpednee apugmemuueckoe (cpednee)us pe3yabTaToB eAUHHYHBIX OIpe-
nencuuii. CuyuTaeTcs, 4To x - HauboJice BEPOSITHOE 3HAYCHHME ONPECIsIeMO BEJIMUYMHBI Oosee
BEPOATHOE, YEM KaXKJI0€ OTAEIBHOE 3HAUCHUE Xi

[Ton npasunvnocmwvro pelynbrara aHalvd3a MOHUMAKOT KAayeCTBO aHallM3a, OTpakarollee
OJIM30CTh K HYJIO Pa3HOCTH MEXIY CPEIHUM apu(METHUECKUM M UCTUHHBIM 4 (WK JAeHCTBU-
TEJIbHBIM @) 3HAYEHUEM OIPEEIISIEMON BEIUYUHBI:

x-u—0x—a—0
WIH
TIPH 1—> 00 TIPU 1 —> 00
Jpyrumu cioBaMH, MpaBUIBLHOCTh PE3yJIbTaTa aHaIM3a OTpaXkaeT OJIM30CTh MOJYYEHHOTO Cpejl-
HETO 3HAYCHHS xK HCTUHHOMY (WM ICHCTBUTEIBHOMY) 3HAUCHUIO OTPEICISIEMOM BETNYNHBI.
Bocnpouzeooumocme pezynpraTa aHanM3a XapakTepU3yeT CTENEeHb OJU30CTH Pe3ybTaToOB €1u-
HUYHBIX ONPEEICHUN Xi APYT K APYTY.
[TpaBHJIBHOCTH M BOCIIPOM3BOJIMMOCTD pE3yJibTaTa aHaM3a 3aBUCIT OT PA3JIMYHOrO THUIIA OIU-
OO0K.

Pe3ynbTaThl XUMHUYECKOTO aHalN3a, KaK U MPUCYIIUE 3TUM pe3ysIbTaTaM MOTPEIIHOCTH,
MOKHO paccMaTpuBaTh B KaueCTBE CllydaiHbIX. CBOMCTBA CllydallHbIX BEJIMYMH OIMCHIBAIOTCS
3aKOHaMU MaTeMaTUYeCKOM CTaTUCTUKHU.

Cnyuainaa eéenuuuna (IPUMEHUTENBHO K KOJIMYECTBEHHOMY aHAIIM3Y)U3MeEpsieMbli aHa-
JUTUYECKUN curHai (macca, 00beM, ONTHYecKasl IUIOTHOCTh M JAp.) WIM pe3yibTaT aHalu3a.

Bapuanma - otnenpHOe 3HaUEHHE CIIy4allHOM BEJIMYMHBI, T. €. OTACIBHOE 3HAYEHUE W3-
MEpPEHHUs aHATUTUYECKOTO CUTHAJA UJIH ONPENIEIsieMOro COIep KaHUs.

TI'enepansnasa cosoKynnocms - Ujiealn3upoBaHHas COBOKYITHOCTh PE3y/IbTaTOB OECKOHEYHO
00JBIIOro YKcaa U3MEPEHUH (BapUaHT) CIydyalHbIX BEIHUYNH.

OpHako Ha NMPaKTUKE HEBO3MOXKHO (J1a M HE HYXKHO) MPOBOJUTH OECKOHEYHO OOJIBILIOE YHUC-
JI0 aHAJIMTUYECKUX OIpeeTICHHM, TOITOMY HCIIONb3YIOT HE T€HEPATbHYI0 COBOKYITHOCTb, a 8bl-
o6opounyto coeokynnocms - 66160pKy. BeiOopka, cocrosimas U3 pe3yabTaToB aHaIN3a (WM BbI-
OOopKa TMOTPeITHOCTEH), XapaKTEePU3yeTCsl OMPEACIICHHON BEPOSITHOCThIO P 1 00beMOM n (Win
KpaTHOCTBIO aHanu3a). Beltdopka - nuckperHas (3-5 3HaueHUH B ciaydae XUMUUYECKOTO aHAJIN3a),
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KOHEYHO3Ha4yHasi U OIpaHUYEHHAsl BEJIMYMHA C HEPABHOMEPHBIM PACHpPEEICHUEM COCTaBIISAIO-
HIMX ee BapuaHT. PacnpeneneHue OTKIOHEHUN B BHIOOPOYHON COBOKYIMHOCTH HECKOJIBKO OTJIH-
YaeTcs OT HOPMAJIBHOI'O pacHpeleeHNs: HeOObIINE OTKJIIOHEHHSI IOSIBIISIFOTCS peke, OoJblne
- yame. Takoe pacmpeneieHre OTKJIOHEHUN HasbIBalOT t-pacnpedenenuem, unu pacnpedene-
Huem Cmolodenma (CTaTUCTHKA MalbIX BBIOOPOK). C yBelIMUYEHHEM YHMCIA TMapajuleIbHBIX
omnpezeneHuit t-pacnpezenenue Bce 00JbIIe TPUOIMKACTCS K HOPMAJILHOMY paclpeieieHuIo, a
BbIOOPOYHOE CTAaHJAPTHOE OTKJIOHEHHE - K CTAaHJAPTHOMY OTKJIOHEHUIO T'€HEpaJIbHON COBOKYII-
HOCTH (IIpH TeHEPaIbHOM COBOKYIHOCTH 1>20).

BepositHocTh P mosiBiieHHsI pe3ynibTaTa Xi B yKa3aHHOW 00JacTH 3HAYCHHUI HA3BIBAIOT 006e-
PUmMENbHOU 8EPOAMHOCIbIO VIV CHAMUCMUYeCcKoll Haodexcnocmypio. TakuMm o0pa3om, J10Be-
pUTENIbHAsL BEPOATHOCTh P IpencTaBisieT co00il 100 pe3yabTaToB (MM MOIPEHIHOCTEN) OT uX
oluiero umcia, A KOTOPhIX CTaHAApTHAs MOTPEIIHOCTh HE MPEBBIINIACT 3aJaHHON BEJIMYMHBI.
Jlis pe3ynbTaToB (MM MX IOTPELIHOCTEN), HE MOMNABIINX B paccMaTpUBAEMbIil MHTEpPBaJ, BBO-
JISIT TIOHATUE 00U PUCKA, VITU YPOGHA 3HAUUMOCHIU:

p=1-P.

WuTepBan morpemHocTei, COOTBETCTBYIONIMI MPUHATON JTOBEPUTEIHHOU BEPOSTHOCTU

P, Ha3pIBalOT dogepumenvubim unmepeaniom. JloBepuTeNbHbI UHTEPBA BHIOOPOYHOTO Cpe/I-
HEro apu(pMeTUYECKOro pacCUUTHIBAIOT MO (hopMyIie:

XtAX =X+ Q

Jn

rie X - cpennee apudMeTnyecKoe BHIGOPKH; AX - TOYHOCTB HOTPEITHOCTH CPeHero apudme-

TUYECKOTO BBIOOPKHU; S - CTaHIapTHOE OTKJIOHEHHE BBIOOPKH; t - K0aduimeHT pacnpenencHus
Ctbl0JIeHTA; 1 - YUCJIO BApUAHT (OTIPEICIICHHMI).

Bemnunna X 0e3 yka3zaHUs JOBEPUTEIBHOTO MHTEPBaja JIMLIEHA BCAKOro cmbicia. CoriacHo
MaTeMaTHYeCKOM CTaTHCTHKE, HaJIe)KHOCTh MOJIYYEHHOTO pe3ybTaTa XUMHUUECKOT0 aHaIN3a TeM
BBIIIE, YeM ObUTa OOJIbINE JOBEPHUTEIbHAS BEPOSTHOCTh P MpH €ro OIeHKe, TaK KaK MpPU STOM
YMEHBIIIAETCSI BEPOSITHOCTh MOTEPh CIIydaiiHbIX OojbIuX nmorpemrHocted. Kak nmpasumiio, B aHa-
JUTUYECKON XUMHHM IPUMEHSIOT JOBEPUTENbHYIO BeposTHOCTH P = 0,95 (nmpu aHanusze jekap-
CTBEHHBIX npemnapaToB nojaratT P = 0,99).
Hckawyenne npoMaxoB u3 BbIoopku. CpaBHeHHeE IBYX BHIOOPOK

['pyOble MOTpenIHOCTH, BO3HUKAIOIIME M3-3a MPOMAaxXoB, JONYIIEHHBIX B padoTe, cyle-
CTBEHHO MCKXXAIOT JIAHHBIC aHAIN3a U BEIMYMHY CPETHETO apru(mMeTndeckoro. Tak, pe3yabTaThl
TUTPUMETPUUECKUX OIpeesieH!H, oTmyaronmxcs Ha 6osnee yeM 0,3%, oTOpackIBatoT, MPpH BbI-
YHCIICHUH CPEIHETO apu(METHIECKOTO.

Jna oénapyrcenus npomaxoeé NPUMEHSIOT CTaTUCTUYECKUE KPUTEpPHH, Hampumep Q-
TECT:

Q, = (X i — X )
P [0

rneQp - pacueTHas BenMWYMHA KpUTepus; Xi+1 - MMOJABEPraeMoe COMHEHHIO (TIOZ03PHUTEIHHOE)
3HaueHue; Xi - COCeIHee ¢ HUM 3HAueHUE BBIOOPKH; @ - IUANa3oH BBIOOPKH; MPEIBAPUTEIHLHO
PEKOMEHTyeTCSl BApPHAHThI BHIOOPKH PACIIONOKUTD B MOPSIKE BO3PACTAHUSA.

Paccuntannoe mo ypaBHeHMIO 3HaueHUE Qp CpPaBHHMBAIOT C TaOMMYHOW BenHunHON Qr.
Ecmn Qp>Qr, To mpoBepsieMblii pe3yinbTaT SBISETCS MPOMAXOM U €r0 CIEAYeT OTOPOCUTH MpH
pacuete cpennero apupmerndeckoro. [Ipu #> 3 mpoBepKy HaUMHAIOT ¢ HAMOOJBIIErO 3HAUYCHUS
BbIOOpKHU. Eciiv mogo3puTenbHbIil pe3yapTaT oKazajcsl MPOMaxoM, TO HCKIIOYUB €ro, HaXoJsT
JUaTa30H Ui HOBOW BBIOOPKHU M MPOBEPSIOT YK€ HaWMEHbIlee 3HaUeHue U T. 1. J{s BBIOOpKH
U3 TPEX BapUaHT MEPBOM MPOBEPSIOT HAMMEHbIYIO BenuunHy. Ecnu okazanock, 4To mposepsie-
MYIO BEJIMYUHY HAJI0 UCKIIOUUTh, TO BBIMOJIHSAIOT JOMOJHUTEIBHO €IlI€ OJHO ONpeJesieHne, 3a-
TeM NMPUMEHSIOT Q-TeCT K HOBOM BHIOOPKE U MPHU OTCYTCTBUHU MPOMaxa paCCUUTHIBAIOT Cpe/iHEee
apudMeTHIECKOE.

IIposepky na 00HOPOOHOCHIL 6bIOOPOK OCYIIECTBISIOT C TOMOINbI0 F-kpumepusa o
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CIIENYIOLEH CXEME.
1. CpaBHMBaIOT 3HaU€HUs AMCIEPCUN paccCMaTpUBAEMbIX BBIOOPOK, OIPENENSIOT pacyeTHOE
3HaueHue F-kpurtepus 1o ypaBHEHHUIO:

— S12

=5
p 82

F

2 2
rieFp- pacueTHas BeTMUMHA KPUTEPUS; O, - GONBIIAS 110 3HAUCHHIO JUCIIEPCHS; O, -MECHBIIAS

JUCIIEPCUS.
2. Ilo tabauie, ¢ yueToM 4yMcia BApMaHT pacCMAaTPUBAEMBIX BBIOOPOK N1 U N2
(cooTBeTCTBEHHO uncia creneneit ceodousl: fi = Ni-1,f2 = n2-1), I COOTBETCTBYIOLICH BEPOSIT-
HOCTH P omnpenensor Teopernyeckoe 3HaueHue F-kpurepus: Fr.
3. ComnocTaBisOT pacYeTHYIO U TEOPETUUECKYIO BEIMUUHBI F-Kpurepus,
JIeNIa0T BBIBOJI O PABHO3HAYHOCTH PACCMAaTPHUBAEMBIX BBIOOPOK.
Ecnu paccuurannas BennuuHa Fp MeHblIe TabnuuHoro 3HaueHus: Fr, To cpaBHHBaeMble BHIOOD-
KA OJTHOPOJHBI, T.€. MPUHAMJIEKAT OJHON IeHepalbHOM COBOKYMHOCTH (B MPOTHUBHOM CiIydae
apudmerHueckne X paccMaTpPUBAEMBIX BHIGOPOK CPABHHBATH MEXKLY COOO Helb3s).
4. OmnpenenstoT cpeaHe-
B3BELICHHYIO JMCIIEp-

(?): (nl _1)512 + (nz _1)522

: CHIO BEIOOPOK (32
n+n,-2

riae uHAeKe | oTHocuTCs K yuciny BapuaHT (N)u aucnepcuu (S) mepBoi BBIOOPKH, MHICKC 2 —
COOTBETCTBEHHO KO BTOPOH.

5. OLEHMBAIOT CTATHCTHIECKYIO HEPA3IMIUMOCTh CPEIHUX apH(PMETHUECKHX BEIUYMH X U

X, ipu oMoy t-KpUTEpHUs 110 ypaBHEHHIO:

e tp-pacueTHas BenMuMHA t-KpuTepus; N1 M Nz- YUCIO BAPUAHT BHIOOPKM COOTBETCTBEHHO C
nucnepeneit Si2m S,

6. PacueTHoe 3HaueHHe t-KpHTepHs CPABHUBAIOT C TEOpPETHUeCKMM (1), ONpeeNeHHBIM 10

TabJIHIIE I BBIOPAHHOTO YPOBHSI JJOBEPUTEHLHOM BEPOATHOCTH P W YHCIia CTENEHEN CBO-

6oxb1, paBHOTro f=(N1+N2-2). Eciuty<tr, To 3HAUMMOTO pa3NMuns MEXIy AByMs X He Cy-
IIECTBYET, T.€. MPHU YCIOBUSX CPAaBHUBAEMBIX BBIOOPOK CHUCTEMATHUECKas MOTPEIIHOCTh
OTCYTCTBYET.
IIpumep. Conepkanue ompeensseMoro KOMIOHEHTa B aHAIM3UPYeMOM o0pasiie, HaliIecHHOE B
AT TApaJIETbHBIX €IMHUYHBIX ompeaeneHusx (N=>5), oka3anock paBHbIM, % 3,01; 3,04; 3,08;
3,16 u 3,31. M3BecTHO, YTO CHHTETHYECKasl OlIMOKa OTCyTcTBYeT. TpebyeTcs mpoBecTu CTaTu-
CTHUYECKYI0 00pabOTKy pe3ylbTaTOB KOJMYECTBEHHOTO aHain3a (OIEHUTHh MX BOCIIPOWU3BOIH-
MOCTB) IIPH JOBEPUTEIBbHOM BepoaTHOCTH, paBHOI P=0,95.
3ananus
1. Ilpu mpoBeneHUHN 5 MapaIeNbHBIX AaHAJTU30B COJCPIKaHUE OMpPEIeNIeMOr0 KOMIIOHEHTA B
aHaM3upyeMoi oOpasie HaifneHo paBHbiM, %: 3,01; 3,03; 3,05 u 3,11. YcTaHoBuTe, UMEIOTCS
JM TpyObIe IPOMAaxH, WK e paccMaTpuBaeMasi BRIOOpKa OTHOPOJIHA.
1) 3,01; 3,03; 3,05 u 3,11
2) 4,50; 4,52; 4,55; 4,60; 4,70; 4,75
3) 10,12; 10,20; 10,25; 10,32; 10,52
2.I1pu ananu3e JIEKapCTBEHHOTO Tpernapara (C 1eabi0 KOHTPOJIS ero kadecTna) mezarona — 1%-
HOTO PAacTBOpPA JJIsi MHBEKIIMI — MOTEHIIMOMETPUYECKUM METOJOM HAWICHBI CIeIYIOIINe 3HAYE-
Hust pH sToro pactBopa: 4,50; 4,52; 4,60; 4,70; 4,75. Onpenenure T0OBEPUTEIbHBIA UHTEpPBAI
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cpenHero 3HaueHus pH pacTBopa me3aToHa IpH 10BEpUTENbHOU BeposiTHOCTH P=0,95 u oTHOCH-
TEJIbHYIO OINOKY 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 (¢ 1ENbIO KOHTPOJIS KayecTBa) MOCTOPOHHUX MpUMeEcei B 00pasiie MeTo-
JIOM Ta30KHJIKOCTHOM XpoMaTorpaduu HaiJIeHO CYMMapHOE COJACp)KaHHE MPUMECEH, paBHOE B
MATH NapaJyieabHbIX aHanuzax, %: 1,30; 1,40; 1,50; 1,60; 1,60. Oxapaktepu3syiiTe BOCIIPOU3BO-
JTUMOCTh TIOJIYYEHHBIX PE3yJbTaTOB, PACCUUTAB JIOBEPUTEIIbHBIM UHTEPBAJ CPEIHErO0 U OTHOCH-
TEJIBHYIO OIUOKY CPEHETO pe3yJibTara MpH J0BepUTEIbHON BeposTHocTH 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

Tema «Xumus 6mocdepbn»
JlabopaTopnas padora Ne 3
Onpenesnenue rpaHuI CAHUTAPHO-3AIIMTHOM 30HbI PeANPUATHIA
Lenbto pabotsr Ne 3 sBisieTcst onpejiesieHue IpaHyLl CAHUTAPHO-3AIIUTHON 30HBI Ipe-
npusatus (C33) u rpadudeckoe n300pakeHne KOHTYPOB 30HBI B 3aBUCHMOCTH OT PO3BI BETPOB.
Pabota siBnsiercs nponomkenueM IIpakruyeckoit padotsl Ne 1, B onrcaHuM KOTOPOH MMEIOTCS
JTAaHHBIE, HEOOXOIMMBIE IS BHITIOTHEHUS HACTOSIIEH paboTHhI.

1 Onpeodenenue zpanuy canumMapHoO-3aUUMHON 30Hbl NPEONPUAMUTL
Pa3zmepsr C33 B 3aBUCHMOCTH OT pO3bl BETPOB ONPEAEIAIOTCS 10 (hopmyiie
L =x<*P/Po
rae L - paccTosHMe OT MCTOYHHKA BBIOpOCOB 10 TpaHulbl C33 B paccUMThIBaEMOM pyMmOe
(HampaBiieHMH BeTpa) po3bl BETPOB, M (3HaueHHs L, Kak MmpaBuiIo, pa3iIMyaroTCs IJi BETPOB
pa3HbIX HaNpaBJIeHUN);
X - pacCTOSIHUE JI0 Yy4acTKa MECTHOCTH B JIaHHOM HaIPaBJIEHUU, /1€ KOHIIEHTpALUs 3arps3HsIo-
mero BemecTsa paBHa 1 IT1/IKc.c. (paccuutsiBaetcs mpu 1 < x/Xmax < 8),M;
P - cpeaneronoBas noBTOpsieMOCTh HalpaBJIE€HUI BETPOB paccMaTpuBaeMoro pymoa, %;
Po - moBTOpsieMOCTh HampaBieHMH BETPOB OJHOro pymOa MHpu KpyroBoil pose BeTpoB, %,
(Hampumep, Ipu BOCbMUPYMOOBOI1 po3e BeTpoB Po = 12,5 %).
Ilpumeuanue: nyia bnaroBemeHcka IMEET MECTO CIIEAYIONIAsl TOBTOPSIEMOCTh HAllpaBJIEHUH BeT-
pOB:
1O - 13%;C-18%;
1O-B - 8%;C-3 -30%;
B- 4%; 3-10%;
C- B-9 %; 10-3 - 8 %,
[Tpu pacuerax ciemyeT OLIEHUTb IPAHHUILY 30HBI, HA KOTOPOH ypOBEHb KOHIIEHTpaluu paBeH 1
[TAKc.c. Anskaxxaoro U3 3arps3HAIOMIMX BEIIECTB, BHIOPAChIBAEMbIX TOUEYHBIMU UCTOYHUKAMU
JTAHHOTO MPEANPUATHS.
W3 nony4eHHbIX OLIEHOK BbIOpaTh HaHOOJNBIIYIO, IPUHSB €€ 3a IPaHUIly CAHUTAPHO-3aLUTHON
30HBI IPEANPHUITHUS.

2 3a0anue no pabome

1 . Jlna ucrounuka BeiOpocoB Bamero npeanpusitus (cMm. Tabnuity 3 pabotst Ne 1) HeoOXoaumMo
paccuuTaTh PacCTOSIHHUE J10 TPAHUIIbl CAHUTAPHO-3AIIMTHON 30HBI, UCIOJB3YS IPU 3TOM BOCHMHU-
pPYMOOBYIO PO3Y BETPOB.
2. PacueTsl BBITIOTHUTH TSI BCEX 3arpsA3HSIONIMX BEUIECTB, BHIOPACHIBAEMBIX YKa3aHHBIM TIPE/I-
TPUSATHEM.
3. Pesynbrarhl pacueToB M300pa3uTh rpaduuecKk, OTMEPUB B MaciITabe Ha BEKTOpax KaXKI0ro
HampaBinenuss Berpa (FO, 1O-B, B, C-B, C, C-3, 3, I-3) paccros-
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HUE,HAKOTOPOMIOCTUTACTCAKOHIIEHTPALIUS KaXJI0TO W3 BBHIOPACKIBAEMBIX 3arps3HSIONINX Be-
uiectB, paBHas 1 I1JIKc.c.. [TonydeHnHble 17151 KaX0T0 U3 BEIIECTB TOYKH COCUHUTH 3aMKHYTOM
JIOMaHOM JIMHUCH.
4. Ha uepTexe, MpeCTaBIsIEMOM JJI OTYETa, CIAEAYeT MOKa3aTh OKOHYATelIbHbIe KOHTYphI C33.
5. Cnenath BBIBOJBI 10 pe3yjbTaTaM JaHHOW paboTel. (Hampumep, eciu BBISICHUTCS, YTO MaK-
CHMaJIbHO BO3MOJKHBIE KOHIIEHTpaIuu BbIOpachkiBaeMbIX BemecTB Cmax< 1 ITJIKc.c. memaercs
3aKiroueHue o ToM, 4to C33 He HyXHa.)
6. [IpeacraBuTh oTUET 110 paboTE.

3 Tpebosanus Kk ogpopmnenuro omuema
1. B oTtyeTe HEOOXOIUMO TIPEACTABUTH CIECAYIONTNE JaHHBIC:
- HAMMEHOBaHUE MPEANPUATHUS;
- XapaKTePUCTUKH €T0 UCTOYHUKA BHIOPOCOB;
- pe3yabTaThl MPOMEXKYTOUHBIX PACUETOB;
- KOHEYHBIE Pe3YJbTaThI;
- BBINOJIHEHHBIN B Maciutade yeprex (pucynok) C33 npeanpusarus. 2. OT4ET 3aBEpLINTH BbIBO-
JaMHU.

Tema «Xumus atMmochepbi»
JlaGopaTopHas pagora Ne 4-6
Yuer ypoBHs 3arpsi3HeHHsl aTMOC(EPHOro BO31yXa TOUYEYHbIMH HCTOYHHKAMH BHIOPOCOB

B xone BeimonmHeHHs paOOThI CTYyIEHTH NPUOOPETAIOT HABBIKM pacueTa ypOBHS 3arpss-
HEHUSI aTMOC(EPHOTO BO3JyXa BHIOpOCAMHU TOUYEYHOTO MCTOYHUKA (B OCHOBHOM U3 TPYO Mpo-
MBIIUICHHBIX TpeAnpusTrii). HeoOxoumple st MpOBEACHUS pacyeToB JaHHBIE 00 MCTOYHHKAX
3arpsi3HEHUS MPUBEICHBI B TAOIUIAX.

1. Pacuem ypoeHns 3azpa3HeHUs AMMOCHEPHO20 6030YXaA 8PEOHBIMU 6bIOPOCAMU RPEONPUSL-
mui

Bce mcrouHMKM 3arps3HEHHs] aTMOC(HEPHOTO BO3yXa MOJPA3NENIOTCS Ha TOYEUHBIC
(HampuMep, TpyOa NpeAnpusTHs), INIOCKOCTHBIE (CBAJIKA) U JUHEHHbIe (aBTOMarucTpanis). [lpu
BBITTOJIHEHUH JJAHHON pabOTHI CTYIEHTHl 3HAKOMSTCS C METOJIMKON pacueToB ypOBHS 3arps3He-
HUSI aTMOC(EPHOr0 BO3AyXa TOUEYHBIMH MCTOUYHMKAaMHU BbIOpocoB. IIpu sToM paccuuThiBaeTcs
KOHIICHTPAIUS 3arPs3HSIONIETO BEIIECTBA B BO3IyXe Ha PAa3IUYHBIX PACCTOSHUAX OT MPOMBIIII-
JICHHBIX TPYO W JeNaeTcsl BBIBOJ O BIMSHHUM JTAHHOTO MPEANPHUATHS HA OKPYKAIOIIYIO Cpely B
JTAHHOM paiioHe (ITyTeM CpPaBHEHHS pacueTHOW KOHIICHTPALWH 3arpsi3HSIOIIETO BEIIECTBA C €T0
IpeeNbHO JOMyCTUMOM CpeHel CyTOUHON KOHIIEHTpalueil B atMocepe HaceleHHbIX MyHKTOB
—I1dKc.c.).
B Xozne mpoBOAMMBIX pacueToB BHaudajie OINpeNeNseTcssi MaKCUMallbHasi KOHLEHTpAIMs 3arpss-
HSIOILETo BelecTBa B BO3AYXE Cmax, KOTOpas MOXET OBITh JIOCTMTHYTa Mpu Haubojee Oiaro-
IPUATHBIX METEOPOJIOIMYECKHX YCIOBUAX (KaK MpPaBUIIO, MPU onacHOi ckopocTH BeTpa Umax U
Ha OIPEEIEHHOM OT UCTOYHHKA BBIOPOCOB PACCTOSTHUH Xmax). 3ATEM OTPEACISETCS KOHIICHTPA-
IIUS1 3arPSA3HSIONIETO BEUIeCTBA B aTMOC(HEPHOM BO3yX€e Ha 33JJaHHOM PACCTOSHUU X OT UCTOY-
HHKa BEIOPOCOB.

2 Onpeodenenue MakcumanbHoil KOHYEHMPAUUU 8PEOHO20 6eU|eCEd 8 AmMMOChepHom

6030yxe
Pacuer MakcUManbHOM KOHIIEHTPAIMK 3arPS3HSIONIETO BEIIECTBA B BO3IyX€E BHIMOIHIETCS B CO-
OTBETCTBUH C (HOPMYJIOi:
Coax=A"M-F-m-n-T- H?2 (Vl AT) _1/3, (1)

rae A — K03QGUIUEHT, 3aBUCSIUN OT TeMIepaTyphl cTpaTudukanui arMocdeps! (Tadbnuna 1);
M - macca BpeJHOTO BEIlleCTBa, BEIOpachIBAEMOT0 B aTMoc(hepy B €IUHHILY BpEMEHH, I/C;
F - 6e3pa3zmepHbIil KO3(PGUIIUEHT, YIUTHIBAIOIINN CKOPOCTh OCEAaHMUsl BPEIHBIX BEIIECTB B aT-
Moc(epHOM BO3JIyXE;
m ¥ n- KO3 PUIUECHTHI, YIUTHIBAIONINE YCIOBUS BbIxoza razoBo3aymiHoi cmecu (I'BC) u3 wmc-
TOYHUKA;
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H - BpIcOTa HCTOYHUKA HAJ YPOBHEM 3€MIIH, M;
I - OGe3pazmepHbIii K03 PULIMEHT, yYUTHIBAIOIIUN BIIUAHUE penbeda mectHocTH. Eciu Teppuro-
pusi, Ha KOTOPOH PacrooXeH UCTOYHUK BBHIOPOCOB, POBHAS, TO €CTh MEPENal BHICOT HE MPEBbI-
maeT 50 M Ha 1 kM, To ['=1; ecu mepenaxa BeicoT 6osiee 50 M, HO He mpeBbimaeT 100 M Ha 1 kM,
To ['=2; s cunibHO nepeceueHHo MecTHOCTH ['=3;
AT - pa3HOCTH MEXy TEMIIEpaTypOil BHIOpackIBAEMOM ra30BO3AYIIHOM cMecu TT U TemIieparTy-
poit okpyxatoiiero Bo3ayxa To, °C (mna r. biaroemiencka 3nauenue To TpUHUMAETCS paBHBIM
21,4°C);
V- pacxoJ1 Ta30BO3/YIIHOM cMecH (M°/C), pacCUMTHIBAEMEIil 110 GopMyIIe:
V1 =0,785D*Wcp,(2)
rae D - nuamerp ycThsi HICTOYHHKA BEIOPOCOB (TPyOBI),M;
Wcep - cpeansisi CKOpOCTh BBIXOJla Fa30BO3AYIIHOM CMECH M3 yCThd MCTOYHHKaA, M/c. (Wep = 7
M/CEK).
[Tpu HanmUuMK Ha TPEINPUITUHA OYUCTHBIX U Ta30yJaBIUBAIOLINX COOpYy)eHul npunuMaiot F =1
JUISL BCEX Ta3000pa3HbIX BEUIECTB, a TAKXKE JJIsl MEJIKOJIMCIIEPCHBIX BELIECTB (301, MbUIb U Jp.) U
F =2 nns menkoaucriepcHbIX adpososei. Eciu ouncTHBIE W ra30yiaBlIMBAIOIINE COOPYKEHHUS
OTCYTCTBYIOT, TO F =3.
KoadduimenTsl m 1 n onpeAenstoTcs B 3aBUCUMOCTH OT IapaMeTPOB I' U g, KOTOPHIE paCCUUTHI-
BaroTcs 1o popmyinam (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 13)L ecotm r < 100;
m =147 r 13, ecam r > 100. (5)
n=0,532¢%-2,13 g+ 3,13, ecsiu 0,5 < g <2;
n=44g,ecau g<0,5;
n =1,ecau g > 2(6)
3 Onpedenenue paccmoanus om UCHOYHUKA 6b10POCO8, HA KOMOPOM 00CMUZAEH CA MAKCU-
MaANbHAA KOHUEHMPAUUA 3A2PAHAIOULES0 6CULECMEa
Ornpezenenne pacCcTosTHUS X max (M) OT UCTOYHUKA BRIOPOCOB, HA KOTOPOM MPU3EMHAasi KOHIIEH-
Tparms 3arpssHsoniero semectsa C (Mr/mM®) mocTuraeT MakcumansHoro 3Hadenus C max
(Mr/M%), BBITIONHAETCS C TTIOMOIIBIO (hOPMYITBI:
x max= 0,25(5-F) - k - H; (7)
rae k - 6e3pa3smepHbIil K03 PUIMEHT, pacCUUTHIBaEMBbIN ¢ TOMOIIbI0 popmyi (8) u (9).
Jlns r < 100: k = 2,48 (1+0,28 %), mpug< 0,5;
k =4,95g (1+0,28 r*3), 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 0opu0,5<g<2;
k = 16 g2, mpug > 2;(9)

4. Onpedenenue memeoponozuiecKux ycio8uil, RpU KOMopwvlxX Moycem 0blmy 00CMuUZHyma
MAKCUMANbHAA KOHUEHMPAUUA 3a2PAHAIOULEC0 8EULECEa 8 6030YXe
OCHOBHBIMH METEOPOJOTHIECKUMH (PAKTOPaAMU, BIUSIOIMIUMU HA KOHIICHTPAINIO 3aTrPS3HSIOIINX
BEIIECTB B aTMOC(EepHOM BO3]yXe, SIBISIFOTCS CKOPOCTh M HampaBieHue BeTpa. OmacHasi cKo-
pocTb BeTpa Umax (M/C), TpH KOTOPO# TOCTUTAETCS HA PACCTOSIHUU Xmax OT ICTOYHUKA BEIOPOCOB
MaKCHMaJIbHO BO3MOKHOE 3HAUEHUE KOHIICHTPAIUU 3arps3HSIONIero BemecTBa CmaxOMpeess-

etcs o ¢popmynam (10) u (11).
Jast 1< 100:Umax =0,5, [Tpp g < 0
Umax = g,mpu 0,5<g <2;

Umax = g (1+ 0,12Y2)npug> 2 (10)
Josir > 100Umax =0,5,mpug < 0,5;
Umax =g, opu 0,5<g §2,

Umax: 2,29, npu g> 2,(11)
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5 Onpeodenenue KOHYUEHMPAYUU 3AZPAZHAIOULE20 6eULeCEa 6 ammocghepe HA 3a0aH-
HOM PACCMOAHUU OM UCMOYHUKA 8b1OPOCO8

[Tpu omacHo#t ckopoctu BeTpa Umax MpH3eMHAast KOHIIEHTpanus 3arpsiHstoniero C B atmocdep-
HOM BO3JlyX€ Ha PACCTOSHHUU X OT UCTOYHHKA BBIOPOCOB pacCUUTHIBAETCS 1O hopMyIie:
C:81'Cmax(12)
rae Si- Oe3pa3MepHasi BeIWYMHA, 3aBHCSAIIAs OT 3HadeHUs KoddduimeHnta F u oTHOIICHHS
X/Xmax, KOTOpO€ 0003HAYEHO HUXKE Yepe3 o
S1=1,13 (0,13 0?+1) ,npm 1< a0 <8;
Si=a (3,58 a%+352a+120)-, mpu F < 1,5 u a >8;

S1=(0,1 a2 +2,17 a= 17,8) ,mpu F>1;5, u o >8(13)
JInst HU3KUX ¥ TIPU3EMHBIX UCTOYHUKOB BBIOPOCOB, /Tl KOTOphIX 2 < H < 10,BeIpaxkeHneS1 ume-
eT BUJL:
S$1=0,125[10-H+(H-2)S1*],
rae S 1 onpenensiercs mo gpopmyie (1.13%):
Si*-=3a*-8a+60a? mpua<1.(13%)
6 3adanus no pabome:

1. Jns Bamero mpennpusitust U3 TaONUIbI 3 pacCuUTaTh YPOBHU 3arpsi3HEHUsT aTMOC(EPHOTO
BO3/yXa BbIOpOcamMu npeanpuaTus Ha paccTossHUUA 500 M OT HCTOYHMKA BHIOPOCOB.
2. OCHOBBIBasICh Ha CPAaBHEHHUU IOJIYYEHHBIX MPU pACUYETe 3HAUYCHUW KOHIIEHTPALMH 3arpsi3Hs-
romux BeniecTB ¢ BenuunHou [1/IK c.c. (Tabma. 2), cienaTh BBIBOABI O BIMSHUU KaXKIOTO U3 3a-
TPSI3HSIONINX BEIIECTB HA PACUETHYIO TOUKY TEPPUTOPHUH rOpoOAa.
3. IlpeacraBpTe OTYET IO padoTe.

7 Tpebosanusn Kk oghopmnenuro omuema

1. B oTuere HEOOXOAMMO IPUBECTHU CIEYIOIINE JAHHbIE:
- Ha3BaHME NPEANIPUATHS;
- XapaKTepUCTUKU UCTOYHHKA BHIOPOCOB (BBICOTA U AMAMETP YCThs TpyObI, TeMmeparypa [ BC);
- XapaKkTepHUCTUKa BbIOpachIBa€MbIX B aTMoc(epy 3arps3HsAIOMUX BemecTs (Ha3BaHue, I1/1Kce.c.;
00beM BBIOpOCA);
-3HaYeHHE OMacHOU ckopocTH BeTpa Umax;
- pe3yJIbTaThl IPOMEKYTOUHBIX PACUETOB C TOUHOCTHIO 3 3HaKa IOCIIe 3aIATO;
- KOHEYHBIE Pe3ybTaThl (KOHIIEHTPALUIO KaX/I0T0 U3 BIOPACHIBAEMBIX 3arpPsI3HAIONINX BEILECTB
Ha pacctosHuH 500 M OT MCTOYHMKA BBIOpOCA, IPU 3TOM TOYHOCTh pacyeTa KOHIIEHTpAlUH 3a-
IPSA3HSAIONIETO BEIIECTBA JIOJDKHA COOTBETCTBOBaTb TOYHOCTH TaOJIMYHOTO 3HAYEHUS €ro
IM1Kc.c.).
2. OTuer 3aBepLINTh BHIBOJAMHU.

8 Kpamkasa xapakmepucmuxa HeKOmMOPIX 3a2PAZHAIOUUX EULeCME

AKpoJienH — OeclBeTHas JIeTy4ast )KUAKOCTh C pe3KuM 3arnaxoM. OOpa3yeTcst mpu HETOJIHOM
CrOpaHMM Macell U COJIEP’KaTCsi B OCHOBHOM B BBIXJIONHBIX Ta3ax aBTOTPAaHCIOpPTa. AKpOJIEUH
o0agaer pa3ipa’karoliuM U HAPKOTUUECKUM JICHCTBHEM.
MeTaJjuibl IPEACTaBISIOT COOO0M Sl ¢ MHIUBUIYATBHBIM TOKCHYECKUM JielicTBreM. Hampumep,
MeOb BBI3BIBAET, TOJIOBOKPYKEHHE, C1a00CTh, 00JIb B MBIIIIAX, HAPYIIEHUs PYHKIIUI KPOBETBO-
penust. Ceurney — TOIUTPOIIHBIN 517, AKKYMYJIUPYIOIIUICSA B KOCTSIX, OTPULATEIBHO JIEHCTBYIO-
LU Ha HEPBHYIO CUCTEMY U KPOBb.
Oxucabl a30Ta U cepbl 00pa3ylOTCs MPU CKUTAHWU Pa3IMYHBIX BUJOB ToIuiMBa. [Ipu Babixa-
HUM 9THX BEILECTB B OPraHU3ME YEJIOBEKA MIPOUCXOJUT COEIUHEHHE UX C BOJOW M IEPEXO] B
KHCJIOTBI, KOTOPbIE OKa3bIBAIOT pa3pa)karoliee U MpIKUraromiee 1eiicTBue.
@eHOoJIbI - TPOU3BOJHBIE APOMATHUECKUX YrieBogopoaoB. deHon mpejacraBiser coboi Gec-
[[BETHBIE KPUCTAJJIBI C CHJIBHBIM 3amaxoM. Mcronb3yercs mpu NMpOU3BOJICTBE JIEKAPCTBEHHBIX
BEILIECTB, KPACUTEJIEH, CUHTE3€ OPraHUYECKUX COCIUHEHUN. DEHON — HAPKOTUYECKUH 111, JEU-
CTBYIOILMI HA HEHTPAIbHYIO HEPBHYIO CUCTEMY U OPTaHbl JAbIXaHUSI.
Tabmuua 1. 3nauenue korppuimenTa A 1t HEKOTOPBIX TEPPUTOPUIA
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Teppuropus Koaddumnment A
Cpennsist Azus, roxuee 40 © c.ur., bypstckas ACCP, Uutunckas 00- 250
JIacThb
Poccus, roxxuee 50° c.r., Cubups, lansuuit Boctok, Kazaxcran 200
EBponeiickas yacte P® u Ypaiu ot 50° no 52° c.mm. 180
EBponeiickas yacts P® u Ypai ceBepuee 52° c.ui1., YkpanHa 160
Mockosckas, Tynbckas, Pa3anckas, Bnagumupckas, Kanyxckas, Ba- 140
HOBCKas 00J1aCTH.
Ta6ymma 2. I1JIKc.c. HeKOTOpBIX BEIIeCTB B aTMOC(epe HACEIECHHBIX ITYHKTOB
BemtecTBo IIKc.c., mr/mM® |BemecTBo IIKc.c., mr/m
AKponenH 0,03 [Tponunen 3,0
AmMuak 0,04 [Teu1e 0,15
AHWINH 0,03 [Teu1e HIEMEHTHAA 0,01
AueroH 0,35 PryTh MeTaymmmdeckas 0,0003
benzon 0,1 Caxa 0,05
Jnokcun cepsl 0,05 CBuHeInl 0,0003
Jwuokcun yrieponaa 3,0 CepoBoiopon 0,008
3oia 0,5 CrupT METHIIOBBIN 0,5
Mens 0,002 Crnupt 3TUIOBBIN 5,0
Hukens 0,001 denon 0,003
OKucCabI a30Ta 0,04 dopManpaerua 0,003
Oxuce sTHIIEHA 0,03 Xnop 0,03
Okwuce yriepona 1,0 XITOpUCTBIN BOAOPOJ 0,2
Tabnuna 3. XapakrepucTuka npeAanpusTuil
Ne | YcnoBHoOe Ha3Banue npea- BricoTta HuameTtp Temnepa- Bri6poc 3a-
MPUSITUSL, 3aTrPSI3HSIOLIEE TpyOBl, M | ycThs TpyOBl, | Typa I'BC, TPSA3HSIONIETO
BEIIECTBO M °C BEIIECTBA,
r/CeK.
1 | «Actpa»
aKpOJIEHH 2,2
OKCHJIBI a30Ta 11 0,6 95 1,7
caxka 1,1
CBUHEL] 0,8
2 | «bapbep» 44 1,1 90
aKpOJICHH 12,0
aleToH 2,7
denon 1,7
PTYTh 0,4
3 | «Beray» 33 1,2 100
JTUOKCHU]T CEPBI 1,0
OKCHUJI yTiepoaa 1,2
caxka 4.8
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deno 3,3
4 | «'mobyc» 26 2,1 135
aMMUaK 3,4
OKCHIBI a30Ta 1,6
caxka 9,8
denon 0,9
5 | «I'panut» 25 1,0 130
aMMUaK 2,9
JTUOKCH]T yTIIepoia 3,9
30J1a 3,6
dbopmaiberu 1,8
6 | «3apsa»
aleToH 1,5
PTYTh 0,2
denou 0,5
dbopmasibieru 2,7
7 | «/IuHamo» 38 1,2 118
aKpoOJIEuH 10
OKCHJIBI a30Ta 15
caxka 1,7
PTYTh 0,3
8 | «Kammbp»
alneToH 2,2
JTIMOKCHU]T CEPBI 21 1,6 115 1,6
30J1a 41
denon 1,0
9 | «KBapm»
aMMUaK 3,9
OKCH/JT yTJIepo/ia 35 1,3 130 15
CBHHEI] 1,2
dbopmaibieru 2,6
10 | «JIya»
aKpOJIEVH 7,9
JTMOKCHU]I yTiiepoaa 17 1,8 105 3,4
30J1a 3,5
OKCHUJI yTiepoJa 0,9
11 | «Meteop»
areToH 2,4
JTIUOKCHU]T CEPBI 40 15 112 2,1
caxa 2,0
CBHHEI] 15
12 | «Omera»
aMMUaK 19 0,9 120 29
JTMOKCHJT yTJIepo/ia 3,9
PTYTh 0,4
dbopmaiberu 2,1
13 | «IIpoTon»
aKpOJICHH 6,3
3011 31 1,2 125 54
OKCHJIBI a30Ta 2,0
denon 2,6
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14 | «Pecypcr»
JUOKCHU]I yriepoaa 3,5
JTUOKCHU]T CEPBI 23 1,9 105 2,0
OKCHJI yTIIepoia 1,8
CBUHEI] 1,3
15 | «PyOun»
alneToH 3,1
PTYThH 33 1,1 140 0,3
caxka 12,7
dbopManbaerua 3,0
16 | «Curmay
aMMHMaK 3,1
JTUOKCHU]T CEPBI 24 1,4 110 1,8
OKCHIBI a30Ta 1,9
denou 29
17 | «Cnextp»
JTUOKCH]I yriepoa 3,9
30J1a 37 1,6 114 5,7
caxka 14,0
CBUHEL] 1,8
18 | «Turan»
aKpOJICHUH 7,4
OKCHJI yriepoja 48 1,3 85 3,0
PTYTh 0,6
dbopmaiberu 41
19 | «Toma3»
JUOKCU]T yTIEpOaa 3,1
OKCH/BI a30Ta 27 1,2 97 2,2
CBHHEI] 1,4
denon 2,5
20 | «PoTon»
aMMUaK 2,8
JTUOKCHU]T CEPBI 18 0,8 110 2,1
30714 3,2
OKCHJI yriepoja 19

[Tpumeuanus k Tadbmauie:
1) Bce mpennpusaTHs pacroyioKeHbl B I. biaroBelieHcke, UMEIOT OUYHUCTHBIE U ra30yJIaBIMBaro-
1€ COOPYKEHUS;
2) nepemnaj BbICOT Ha TEPPUTOPHUAX BCEX NPEANPUATHN He npeBbimaeT 50 M Ha 1 kM.
JlabopaTopnasi paGora Ne 7
Pacuer npegesbHO J10NMyCTUMBIX BHIOPOCOB M MUHUMAJIBHOH BBICOTHI HCTOYHUKA BBIOPO-
COB NpeaNnpUsTUs

Lenpto mpakTuueckoil paboTel Ne 2 sBisieTCs O3HAKOMIIEHHE C METOAMKON pacyeToB
npelenbHO ToMycTUMBIX BbIOpocoB (II/IB) 3arps3sstommx BelIECTB MPEANPUSATHH C y4eTOM
(OHOBBIX KOHIIEHTPALIUU 1 MUHUMAJIBHO JAOMYCTUMOM BBICOTHI TPYOBI H min.
Pabora sBisieTcst mpoo/KeHHEeM MpakTuyeckoi padotsl Ne 1,B omMcaHUM KOTOPOW MMEIOTCS
JTaHHbIE, HEOOXOIMMBbIE JUUIs BHITIOJHEHUS HACTOALIEH paboTHI.

1 Pacuem II/IB u munumanvHoii 861COMbL UCMOYHUKA 8b1OPOCOB
npeonpusamuii

Pacuetsi [T1JIB 1 Hmin BBIMOJHSAIOTCS, KaK IPAaBUIIO, TPU TPOEKTUPOBAHU U
OpEINpUsATHS U BEIOOpE MECTa €ro pPacloyIoKEHUSI Ha MECTHOCTH C YYETOM TEXHOJOIMYECKOTO
npolecca ¥ Npu INIAaHUPOBAHUN N3MEHEHMs TEXHOJIIOTHYECKOTro mpolecca, 1100 Npu U3MEHEHUU
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IIPOEKTHBIX MOIIHOCTEH.

[Tpu ompeneneHM MUHMMAaJIbHOM BBICOTHl MCTOYHHKA BBIOPOCOB M YCTAHOBJICHHMU MpEAEIbHO
JIOITYCTUMBIX, BBIOPOCOB 3arps3HSIOMINX BEIIECTB HEOOXOIUMO YUYUTHIBATh, YTO CPEIAHSS CYyTOU-
Has KoHIeHTpauus Ci, KaKA0ro 1-To 3arpsi3HsIOIIEro BEIECTBAa B MIPU3EMHOM cjioe aTtMochepsl
HAaCEJICHHBIX ITYHKTOB HE JIOJKHA MPEBBIIIATE €ro MPeenbHO 1onycTUMon KoHeHTpauuu 11K
(cm. 3Havenwus [1JIKc.c. B Tabnuie 2 mpaktudeckoit padoter Ne 1), To ecTh

Ci <IIJIK, (15)

[Tpu nanmuunu GoHOBOTO 3arps3HeHus atMochepsl (0HO XapakTepusyercs 3HadyeHueM Cg), KOTO-
poe MOKET BO3HUKHYTh IIPU PACIIOIOKEHUH Ha JaHHOW TEPPUTOPHs PYHKLHMOHUPYIOIIUX HPe-
NpUATHH, YK€ BEIOpAChIBAIOIINX B aTMOC(epy aHaJIOrMYHbIE 3arps3HAIONINE BEIeCTBA, HEOOXO-
numo BMecto C mpumensats Benmmuuny C + Cd, To ecTh

C+Coh<ITIK. (16)

Ilpumeuanue: 175 30H KypopTOB, MECT pa3MEILEHUs 30H OTJbIXa HACEJIEHUs U JPYTUX TEPPUTO-
pHil ¢ MOBBIIEHHBIMU TPEOOBAaHUAMH K OXpaHe atMocdepHoro Boszayxa Bmecto I1JIK HeobOxo-
JIMMO MPUMEHSATH 3HaueHue, papHoe 0,8 [1/1K.

[Tpu pacuere Cyp HEOOXOIUMO OMPEACIUTL BCE MPEANPHUATH, BEIOpachIBalome B atMocdepy
aHAJIOTUYHBIE 3arpsA3HSIONINE BELECTBA, BBIYUCIUTh PACCTOSHHE OT UX MCTOYHUKOB BBIOPOCOB
(Tpy0) m0 MecTa IUIaHUPYEMOI'O pa3MEUICHUsS MPEANpPUSTHS, A KOTOPOTO yCTaHABIUBAECTCS
[TIB, mo MeToauke, OMUCAHHOM B mpakThyeckod padore Ne 1, onpeaenuTb ypoBEeHb KOHIIEH-
TpalMM OT UMEIOIINUXCS HCTOYHUKOB B pailoHe pazMeriaeMoro npeanpusatus. [lonydyennsle 3Ha-
YEeHUsl KOHLEHTPALUHU Ul PacueTHBIX MPEeANpHUATUN OyAyT cUMTAThCs (DOHOBBIMU KOHIEHTpa-
LUSIMU 3arpsA3HSIONINX BEIIECTB B aTMOC(EPHOM BO3/1yXE.

Jia onpenenenus Cy cienyer npoBecTd pacdeTbl Cmax Ul IPOEKTUPYEMOIO NPEANPHUATHS I10
METOJMKE, U3JI0KEHHOU B MpakTuueckoil padore Ne 1, U npuHATH NoMydeHHOe 3HaueHue 3a C.
N3menss 3nauenue M B ¢popmyse (1) u3 onucanus npakruyeckoi pabotel Ne 1 (M3MeHsist Maccy
BbIOpachIBAEMOT0 B aTMOC(epy 3arpsA3HSIONIETO BEIIECTBA), TOOUTHCSA BBINOJHEHUS HEPaBEH-
ctBa (2). [lony4yenHnoe munenue BeiOpoca (r/cexk ui 1/ron) OyneT s MIIaHUPYEeMOro MpearpH-
ATHS NPEJENIbHO JOIYCTUMBIM - B 3TOM Cllydae Mpu pa3MelIeHUH IpeanpUusTis Ha JaHHON Tep-
PUTOPUU C YUETOM YK€ MUMEIOIIMXCS MPEANPUATHIA 3KoJornyeckasi 00CTaHOBKA B OO0 TOUKe
TEPPUTOPUU TPH JFOOBIX METEOYCIOBUAX OyAET IPUTOIHOM JIIs JIFOIEH.

MuHrManbHas BbICOTa UCTOYHHMKA BBIOPOCOB (TpyOBl), paccunuThiBaeMasi pHU MPOEKTUPOBAHUU
TPEITPUSITHS:

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 MpakTHYeCKoil padoTe No 1;
M - 00BbeM BBIOPOCOB, TO €CTh Macca 3arps3HSIONIEr0 BEIIECTBA.
BbIOpachiBaeMas B aTMoc(epy MPOSKTUPYEMBIM PEINPUITHEM B €TUHUILY
BpPEMEHH.
IIpumeuanus:
1. Eciiu 3 ucToyHMKA BBIOpAChIBAETCS HECKOJIBKO 3arpsI3HAIONIMX BELIECTB, TO 3a BBICOTY TPY-
OBl TOJKHO MPUHUMAThCS HauboJbllee U3 3HaYeHU Haam, koTopbie onpeaeneHs! s KaxJI0ro
BELIECTBA B OT/AEIBHOCTH.
2. YBenu4eHue BBICOTHI TPYObI IPOU3BOIUTCS AJisi 00ECIeUeHNsI pacCEMBAHUS 3arpsI3HAIOLIETO
BEIeCTBa ¢ Lenbio coomoaenus Bennuunbl [1JIK B mpusemnom crnoe atmocdepsl. [Ipu aTom He
JIOTTYCKaeTCsl UCIOJIb30BaHUE HAa DHEPreTUYecKux oO0bekTax TpyO Bbimie 250 M, a Ha Opyrux
npous3BojcTBax - 6onee 200 M. Ecnu mpu pacuerax mojydeHbl 3HAYCHMsI, PEBbIIIAIOIINE yKa-
3aHHbIE, JENAETCS BHIBOJI O HEOOXOIMMOCTHU MEPECMOTPA TEXHOJIOTMUECKOTO MpoIiecca C b0
CHIDKEHHs BEIOPOCOB B armocepy, a100 (MpH MPOSKTUPOBAHUN MPEANIPUATHS) U3MEHEHUS Me-
CTa pacIOJIOKEHUS IPEIIPHUATHS.

1 3a0anue no pabome
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1. B Bamewm BapuaHTe coueTaHus NPEeANPUATHI TPUHATH IIEPBOE MPEANPUITHE 32 YiKe (DYHKIIH-
OHMpYIOILIEE, a BTOPOE - 3a mpoektupyemoe. Onpenenuts i Broporo npennpustus [1/IB u
MUHHMAJIbHYIO BBICOTY TPYOBI ¢ y4eToM ()OHOBOW KOHIIEHTPAIIMH 3arps3HSAIONIMX BEIIECTB, CO-
3/1aBa€MOM MEPBBIM IIPEANIPUATHEM.
2. Pacuer KOHKPETHOTO BapuaHTa BBIIOJHUTH 10 TEM 3arps3HAIOIIMM BEIECTBAM, KOTOPbIE
COBIIAJIAIOT B BIOpocax o0oux npennpusatuil. Paccrosnue mexay
1-mu 2-m npeanpuatusaMu npuHATH paBHbIM 3000 M.
3. Cnenatp BBIBOJBI HA OCHOBE aHAJIN3a IOJTYYCHHBIX PE3YJIbTAaTOB.
4. IIpencraBuTh OTYET 1O padoTe.
2 Tpebosanusa Kk oghpopmnenuro omuema

1. B oTueTe HEOOXOAMMO IIPEACTABUTH CIAEAYIOLUE IaHHBIE:
- HOMEp BapHaHTa ¢ yKa3aHUEM COYECTaHUs HAa3BaHWM NIPEANIPUATHI;
- pe3yJIbTaThl IPOMEKYTOUYHBIX PACUETOB C TOUHOCTHIO 3 3HaKa I10CIIe
3aIIsITOM;
- KOHEYHbIE PE3YJIbTATHI.
2. OT4eT 3aBepUINTH BBIBOAAM.

Tab6aunna 4. BapuaHThI BbINIOJTHEHUSI PACYETOB

Ne papu- | Coueranue Ha3BaHuil npennpusi- | Ne apuanta | CoueraHue Ha3BaHUI NpeAnpu-
aHra THI SITUN
1. « Actpay + «I'moGyc» 11. «Meteop» + « Kamubpy»
2. «bapbep» + « 3apsa» 12. «Owmeran+ «PyOun»
3. «Bera» + «Merteop» 13. «[Iporon» + «Kanubp»
4. «'nobycy» + «lunamoy 14. «Pecypey» + «Bera»
S. «"paruTHt+ «DOTOH» 15. «PyOuny» + «3aps»
6. «3apsi» + «Turan» 16. «Curma» + «Tonaz»
7. «/Aunamo» + «IIporon» 17. «Cnekrp» + «Mereop»
8. «Kamubp» + «DPoton» 18. «Tutan» + «Pyoun»
9. «KBapuy» + «Pecype» 19. «Tomnaz» + «I'106ycy
10. «Jlyu» + «Cniektp» 20. «Doton» + «Pecype»

JlaGopaTopnas pagora Ne 8-9
Pac4yer 3x0HOMHYECKOT0 yuiep6a oT 3arpsi3HeHHs1 AaTMOC(EPHOr0 BO31yXa TOYECYHBIMH HC-
TOYHHUKAMH BbIOPOCOB

ITon 3arpsi3HEHHEM OKpY>Karolle cpelbl MOHUMAIOT aHTPOIIOTEHHOE 3arpsi3HeHue, o0y-
CJIOBJICHHBIE TIOCTYIIJIEHUS! B HEE BEILLECTBA U SHEPTUU, MPUBOASIINE K YXYIIIEHUIO €€ COCTOs-
HUS C TOYKHU 3PEHUS COLMATbHO-?)KOHOMUYECKIX HMHTEPECOB OOIIECTBA.
[Ton sxoHOMHYECKHM YIIepOOM, HAHOCUMBIM OKpY)KaloIlleH cpese, MOHUMAIOT BhIPaKEHHBIE B
CTOMMOCTHOH (opMe (aKTHUYEeCKHe M BO3MOXKHBIC YOBITKH, MPUYMHAEMbIE HAPOJHOMY XO3si-
CTBY 3arpsi3HEHUEM OKpY’KaoIlel' Cpeabl, U JOMOJHUTENbHbIE 3aTPAaThl HA KOMIEHCAIIMIO 3TUX
yOBITKOB. DKOHOMUYECKH yIepO OT 3arpsi3HEHUs Cpebl ABISAETCS KOMIUIEKCHON BETMYMHON U
ciaraeTcsl U3 yuiepOooB, HAHOCUMBIX OTJEIbHBIM BUIAM PEIUIHEHTOB B Mpeeiax 30Hbl aKTUB-
HOTO 3arpsi3HeHHs. B kauecTBe OCHOBHBIX PELMIIMEHTOB paccMarpuBaroTcs: 1) HaceneHue, 2)
O00BEKTHI JKUIUIIIHO-KOMMYHAJIBHOTO XO3SIICTBa, 3) CENbCKOXO3SHCTBEHHBIE Yyro/ibs, 4) JIecHbIe
pecypcsl, 5) peIOHBIE pecypchl, 6) OCHOBHBIE (POHIBI.
s onpenenenust yiiep6a UCHOIB3YIOT KaK METOJ MPSIMOrO cyeTa, KOTOPbIH TpeOyeT MHOXe-
CTBa MCXOJHBIX JaHHBIX, IOJYYaeMbIX IYTeM HHXEHEPHO-IKOHOMHUYECKOTO 00cie10BaHus
NPENNpPUATHS U 30HBI €r0 BIMSHMS, TaK U METOJ YKpyHmHEHHoro cuera. B HacTosmeit padote
IIPUMEHSIETCSA BTOPOI METO/.
[ToHBIN TOAOBOM SKOHOMHYECKUH yiiep0 Y (pyOnu) oT 3arpsi3HeHHs onpenensercs mo Gopmy-
ae

YV =V¥yub-Q, (18)
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['ne Yyx - yaensHbli yiiep0 oT 3arps3HEeHUs OKPYXKAoIIeH cpeibl Ha eIMHUILY BBIOPOCOB, p./T;
b - Macca BEIOPOCOB Ha SITUHHUITY TIPOIYKIIUH, T/T;

Q - ro10BOH BBIMTYCK MPOJYKIUH, T (HarpuMep, Metajuia - Om).

Jl1s oTHeIbHOTO MPEANPHUATHS S3KOHOMUYECKHH yiep0 paccuuTsiBaeTcs o gopmyne ¥ p =
yaTM.'kl + yB' k2 + y3eM : k3 + yH ‘k4 (19)

rae Yop - JKOHOMUYECKHUH yIiepO OT BCeX BUJIOB 3arpsA3HEHUS, OCTYMAIOIIHUX B IPUPOIHYIO
Cpedy OT MpeAnpHATHs (MU OTAEIBHOTO UCTOYHHKA), P./TOJ;

VYarm - YACTBHBIA SKOHOMUYECKUHN yIIepO, MPUYHHIEMbIH TOJ0BBIM BIOPOCOM 3arpsA3HSAIOMINX
BEIIECTB B aTMOC(epHBIi BO3YX, P./TON;

Vs - yACNbHBII 3KOHOMUYECKU yiiepO, IPUUUHAEMBbIN TOJJOBBIM COPOCOM 3arps3HSIOLINX Be-
IIECTB B BOJOEMEI, P./TO;

Vsen - yII€IBHBIA SKOHOMUYECKUH YIIepO OT TOJ0BOT0 HAPYILIEHHUS B 3arpsI3HEHUS 3€MENbHbBIX
pecypcoB, p./Tox;

Yy - yeabHbIA SKOHOMUYECKUH yIiepO OT TOA0BOIr0 HapyIICHUS U 3arpsi3HEHUS HElp, P./TO;
K1, ko, k3, Ks - monpaBounbie K03()(HUIMEHTHI HA CTEIICHD JOCTOBEPHOCTH YKPYITHEHHOTO METO/Ia;
OTIPEEIIAIOTCS B KOKI0M U3 chep MpUPOI0OOXPaHHOM NeSTEIHHOCTH KaK COOTHOILIEHUE MEKIY
nokasareseM yuiep0oa, orpeIelIeHHOT0 METOI0M YKPYITHEHHOTO cUeTa, U IoKa3aTesieM yiepoa,
OTIpeIeIEHHOT0 METO/I0M MPSIMOTO CUeTa.

1 DxoHOMHUYeCcKasi OLleHKA yiep0a oT 3arpsi3HeHus aTMoc(epbl
DKOHOMHUYECKas OI[EHKAa METOJIOM YKPYITHEHHOTO cueTa YAEeNbHOro yiiepoa Yamw. (p./rox), npu-
YHHSIEMOTO BEIOPOCOM 3arps3HSIONINX BEIIECTB B aTMOC(HEPHBII BO3YX, /IS BCIKOTO HCTOYHH-
Ka ompeensercs no Gopmyie
N

Yarm =7 -0 Y (fiMi")
i=1(20)
IJie Y - KOHCTaHTa, YUCIIEHHOE 3HaueHue KoTopoit paBHO 0,24 p./ycinoBHas T (3Ta KOHCTaHTa MO-
KET MEHSTHCS B 3aBUCUMOCTH OT U3MEHEHHS 11eH);
6 - KO3(pPULHEHT OTHOCUTENBHOM OMACHOCTH, 3aBUCSIIUI OT TUIIA 3arpsI3HAEMOI TeppUTOPUU
(o ompenenseTcsi B COOTBETCTBUM C ITYHKTOM 4.2 ONMUCAHUS HACTOSIIEH pabOThI);
fi - Oe3pa3mepHBIii MHOXHUTEb, yIUTHIBAIOIINIT XapaKTep PaCCEUBAHUS 3arPsI3HSIOIIETO BEllle-
ctBal -ro Buza B armocdepe (fi onpeaensercst coriaacHo MyHKTY 4.3 onucaHus);
Mi*- npuBeieHHas: Macca roI0BOr0 BHIOpOCa 3arps3HSIIOIICTO BEIIECTBA
| -ro BUa, yciaoBHas T/rox (Mi* onpenensercss B COOTBETCTBUHU C TYHKTOM 4.4 ONMCaHuMs).
N - KOIMYecTBO BBIOPACHIBAEMBIX B aTMOC(EPY 3arpsi3HAIOIINX BELIECTB.
2 Onpenesienne ¢

Benuunna conpenensercsano Tabiuie 1 3aBUCUT OT pa3MepOB M TUIA 30HbI
aktuBHOTO 3arpsizHeHust (3A3). Eciii 3A3 HE0IHOPOIHA U COCTOUT U3 TEPPUTOPUN PA3TUIHOTO
TUIa, KOTOPBIM 110 TabJuIle 6 COOTBETCTBYIOT pa3Hble 3HAUEHUS G, TO (paKTHUECKOe (TI0JIHOE) &
BBIYHCIISIETCS IO (hopmyIie
L
6 = (1/W3a3) = (Wj- oj)

j=1(21)
rae Wsas - odmias miomans 3A3, ra;
Wj — mtomane Toi yactu 3A3, ra;
L -konMuecTBO TUIIOB TEPPUTOPUIA,TOMABIINX B 3A3.

3 Onpenenenne fi

fi - mompaBka, yuuTHIBarOIas XapaKkTep PacCesiHUs 3arpsA3HSIONICTO BEIIECTBA i-T0 BUIa B aTMO-
cepe.
Ee BenmmumHa 3aBHCUT OT CKOPOCTH OCEIaHUS YaCTHII, BEICOTHIMX BHIOPOCOB OT TIOBEPXHOCTH
3eMJIH, TeMIIEpaTyphl BEIOpachIBaeMOil ra30a3p030JIbHOM CMECH.
a) [Inst ra3000pa3HbIX 3arps3HSIONIMX BEIIECTB, U JIETKUX MEIKOAMCIIEPCHBIX BEIIECTB CO CKO-
POCTBIO OcelaHus MeHee 1cM/c (aKposienH, aMMHUaK, TUOKCU]] CePbl, OKUCIIBI a30Ta, OKHCIIBI YT-
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aepoja, henon, popmanbaerua u ap.)

fi=4(1+u) 1100 (100 + z-H)* (22)
rae H - reomerpuueckas BbICOTa HCTOYHUKA BEIOPOCOB,M;
Z - CKOpOCTh BeTpa, M/C (eciau 3HaueHHEe U HEM3BECTHO,TO MPUHUMAIOT U=3
M/C);
Z - IoMNpaBKa Ha TEIUIOBOH nmoabeM (hakena BEIOpocaB aTMochepe, KOTOpaspacCUUTHIBACTCS 110
dbopmyre:

z=1+AT/75, (23)

rae A T - pa3HOCTh MEXy TEMIIEPATypOl B yCThE UCTOYHUKA U CPEAHEN TEMIIEPATypoil aTMo-
chepHOTO BO3/IyXa B caMoe )apkoe Bpems roja (s ropoaa biarosemencka = 21,4°C; undop-
MAIHIO O XapaKTePUCTHUKAX UCTOYHUKA BEIOPOCOB CIIEAYET B3SATh U3 OMHMCAHUS MPAKTHYECKON
paboThr Ne 1).
0) [yis gacTuil, oceqaronmxco CKopocThio oT 1 10 20 cm/c (aleToH, METaJlIbl, UX OKUCIBI U JIp.)

fi =4(1+u) - [1000 / (60 + z-H)*? (24)
B) JI71s1 9acTuI, OCEMAIINUX CO CKOPOCTHIO BhIme 20 cM/c (30J1a, TBLIh, caxa
u np.)fi = 10(25)

4 Onpenenenue Mi"
[IpuBeneHHas Macca roJI0BOro BEIOpOCa3arpsA3HAIOIIEro BelecTra i-fro Buaa B armochepy Mi*
ompezaensercs no Gopmyie
M;i* = ai-mi(26)
rzie a, - 0e3pa3MepHbIi MOKa3aTelb OTHOCUTEIbHOMArPECCUBHOCTH 3arPs3HAIONIETO 1 -TO BHIA
paccuuThiBaeTcs o Gpopmyse
ai= [IJJK(CO2)/T1JIK;;(27)
Mi- Macca roJJOBOro BeIOpOCa 3arps3HAIOIIETO BEIIECTBA 1 -r0 BHIa B aTMOcdepy, T/TO;
ITJIK (COy2) - mpenenbHO gomycTuMas cpeanecyrounaskonnentpaius CO2 B armocdepe, npu-
HUMaeMas 3a STaJIOH U paBHas 3 Mr/m>;
[TJIK;i - mpenensHO T0MyCcTUMAsE CPETHECYTOUHAsI KOHIICHTPAIIMS 3arps3HSIONICTO BemecTBa I -To
Buaa B atMocdepe (cM. Tabnuiy I1JIKc.c. BpeHbIX BEIECTB B ONMMCAHUM MTPAKTUYECKON pabOThI
Ne 1).
S 3apanue no padore
1. Ansa Bamero npeanpusarus paccuuTaTb 3KOHOMHUUECKHUN yiiepO, IpUYUHSAEMbIN BbIOpOCaMHU B
aTMocdepy 3arps3HsIOIUX BELIECTB.
2.11pu BBINOJIHEHNH pacyeTa CYUTATh, YTO YKa3aHHOE MPENNPUSITHE
pacIojI0keHO Ha TEPPUTOPHH I'. biiarosemeHcka.
3. IIpeactaBuTh OTYET 1O padoTe.
6 TpeGoBanusi K 0pOPMIICHHIO OTHYETA
B oTuere HEOOXOAMMO IPUBECTHU CIIEIYIOIINE JaHHbIE:
- HOMEp BapHaHTa C yKa3aHUEM Ha3BaHUS NPEIIPUATHS;
- pe3yJIbTaThl MPOMEXKYTOUYHBIX PACUETOB C TOUHOCTHIO3 3HAKA MOCJIE 3aIATOM;
- KOHEUHBIE Pe3yJIbTaThl B BUJIE IBYX TaOJIMII: IepBasi XapakTepu3yeT r. biarosemieHck ¢ no-
MOIIBIO MTPOBEJIEHHBIX PACYETOB, BTOPAs - YKa3aHHOE PEIIpUSITHE.
Tabnuua 5 Xapakrepuctukur. biaropemiencka
XapakTepucTuka YucnoBoe 3HaYeHHE

KonnuecTBo xureiei 278 000 yenoBek
OO01mas mwIomamk 360 km?
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Tunel TeppuTopuii: B % oT obmeit riomanu 40,2
HaCeJICHHbIE MECTa 9,5
TEPPUTOPUU TIPOMBIIUICHHBIX MPEATIPUATHI
namHy (Ha mpuycaneOHbIX yyacTkax) jgeca 1-if rpyn- 16,0
IIBI 11,0
aeca 2-il rpynimbl 15,0
BOZOEMBI 8,3
Tabnuua 6. 3HaueHUs GiOT TUIIA TEPPUTOPHUU

Tunbl TeppuTOpHi i
KypopTsl, canaTopuu, 3a110BETHUKH 10
[TpupoHbIC 30HBIOT/IBIXA, CAJIOBBIC M TAYHBIC YYACTKH 8
HaceneHnple MecTa ¢ TNIOTHOCTHIO HAaCeJICHUINYE./Ta (0,1ra/gen.)' n
Tepputopuu MPOMBIIUICHHBIX MTPEITPUSTHI 4
[Mamrau 0,25
Canpl 0,5
ITacTOuMIIa, CEHOKOCHI 0,05
Jleca: 1-o# rpynmsl 0,2
2- Oii TpyMIbI 0,1
3- eif rpymnisl 0,025

JlaGopaTopHas padora Ne 10
OmnpenesieHne KAaTeropuu IKOJOrMYECKON ONACHOCTH NPeANPUATHS 110 BHIOPOCAM B aTMO-

chepy
Kareroputo omacHoctu npennpusitust (KOIT) paccuutbiBatoT o gpopmyie:
n M. i
Korm=Y|——|
; H'HK cci

re M; - macca BrIGpoca i-To BermecTsa, T/Tox;

IT/[Kcci— cpemnecyrounas [TJIK i-ro BemiecTa, Mr/mS;
N — KOJIMYECTBO 3arpsI3HSIONINX BEIIECTB;

O; - Ge3pa3MepHasi KOHCTaHTa, MO3BOJISIONIAs COOTHECTH CTEIEHb BPETHOCTH I-TO BEIIECTBA C

BPEIHOCTBIO CEPHUCTOTO r'a3a, onpeaensercs 1mo tabuure 1.

Ta6n1/1ua 1 — 3HaueHue ai AJI1 BEHIECTB Pa3JIMYHbIX KJIACCOB OIMMACHOCTH I10

CH-245-71
Koncranra Kitace onacroctn
1 2 3 4
a. 1,7 1,3 1,0 0,9
3nauenue KOII paccunThIBarOT Npu yCIOBUH, KOT/IA:
M
—>1
HI[K cci
[Mpu ———— <1 3nauenne KOII He pacCUUTHIBAIOT M MPUPABHUBAIOT K HYIIIO.

HvHK cci
Jlna pacuera KOII, npu otcyrcTBum cpennecyrounbix 3HaueHui [1/1K, nucnons3yror 3Ha-
yeHus1 MakcuManbHO pazoBbix [TJIK nmu B 10 pa3 ymensmennsie [1/IK paboueii 30HbI.
Jlnst BemiecTB, Mo KOTOpbIM oTcyTcTBYeT nHpopmanus o 11K, snauenne KOII npupas-
HUBAIOT K Macce BEIOPOCOB TaHHBIX BEIIECTB.
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ITo Benmnuune KOII npeanpustus AenaT Ha YETHIPE KaTETOPUN OMACHOCTH. I paHn4HbIE
YCIIOBUS JUIs A€TICHUS NPEANPUATHIA IPUBEEHBI B TAOIUIE 2.

Tabmmma2 — ['paHuYHBIC YCIOBUS IS ACJICHHS TIPEINPUATHN HAa KATETOPHH
onacHocTH 110 3HaueHno KOIT

Kareropus onacHOCTH NpeanpusaThs 3nauenus: KOII

I KOIT > 10°

Il 10°> KOIT > 10*

1T 10*> KOIT > 10°

v 10°> KOII

Ha npennpusitus I kareropun npuxoautcst 60 — 70 % HeoOX0AMMOT0 CHHXEHUS BBIOPO-
coB ¢ nenbio poctrxenus [1/IB ot obmero cHmwkenus no ropoay, Il kareropuun — 30 % ot 00-
LIEro CHUKEHNUs 1o ropoay, I u Il kareropun HyX1ar0TCS B MOCTOSSHHOM KOHTpPOJIE 32 BCEU IIpHU-
POZIOOXPAHHON AEATENbHOCTHIO.

K III xaTeropus OMAacHOCTHOTHOCATCS HpeanpusTus co 3Hadenumsmu 10* — 108 Ha mx
noiro npuxoaures Bcero 10 — 15 %o0mux ropoackux BeiopocoB. Ha 3T npeanpusitus npuxo-
matcst 5 — 10 % HeoOXOoaMMOro CHYDKEHHUsS BBIOPOCOB ¢ 1enbio qoctrkeHus [1/IB ot obmero
CHIIKEHHUSI 110 TOPOJTY.

Jlns npeanpusatuil [V kaTeropuu npakTU4eCKd MOKHO YCTaHOBUTH HopMartussl 11/IB Ha
ypOBHE (paKTUYECKHX BHIOPOCOB.

Jljia onpenieneHust KaTeropuu 3KOJOTUYECKON ONAaCHOCTH 33aJJaHHOTO MPEANpUATUS HE0O-
XOJMMBI T'OJIOBbIE BBIOPOCHI BCEX BPEAHBIX BEIIECTB cBecTH B Tabuuny 4. Jlanee, Ucrnonb3ys

|

n M “i
JAHHBIC Ta6J'II/II_U>I lu 3, paccunTaTb Z " CcCJIaTb BBIBOJ, IO I'PaHUYHBIM YCJIOBH-

i=1 HHK cCi

AM UCXOO4A U3 Ta6J'II/II_[I>I 2.

Tabmuna 3 — Beimucka n3 CH-245-71

Be- |[Ca |S |N |[N |HS |HF |V C | Mn | Ts | AG- Feo |C |IIa- | Vr-

me- [xka |O2 |O | Oz | O4 Os |ap |O2 |. pasuB | O3 | O | pol ne-

CTBO 03 qa OeH- | Bo-
- 3MHa | JI0-
11 po-
bl TTBI

ng (000,040 (001|]00|00O|01]00|0 015 |00|1] 15 |10

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

Kia | 3 |3 ]3] 3 2 1 1 3 2 3 3 3 |4 4 4

cc

ona

c-

HO-

cmu

Tabmuna4 — Pacuet KOIT ([lannbie 3A0 «Tspxenpie MexaHHUECKHE TIPECCay)

Berectso M. tron | K, mr/m® | Kiacc omac- a, M. n
HOCTH _ i
HI[K cei
Maprasnen u 0,013600
€ro COe/-HHUsL
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NO2 168,241623
NO 273,28
H2S0O4 0,0000019
Caxa 0,0083090
SOz 3736,368222

[Teu1s HEOPT 14,2851000

Kenesa oxcun 0,0990000

(D)

Bensun 0,1287940
VYTI1eBOI0POIBI 0,5276000
C12-Cyg

Tema «Xumus ruapocpepsn»

JlabopaTopHas paGora Ne 11
HNHTerpajibHas 1 KOMIUIEKCHASI OLIEHKA Ka4eCTBA BO/bI
[Ipu Hamuumu pe3ynbTaTOB XUMHUYECKUX AHATU30B 1O OOCHMAMOYHOMY KOJIUYECMB) HO-
Kazameseti MOKHO ONPENENUTh KJIACChl KaueCTBa BOJIbI, KOTOPBIE SBJISIOTCS MHTErPajJbHON Xa-
PaKTEPUCTUKON 3arpsi3HEHHOCTH MOBEPXHOCTHBIX BOA. Kitacchl kauecTBa ONpenesnsitoTCs M0 MH-
AeKcy 3arpsi3HeHHOCTH BoAbI (U3B), KOTOpBII pacCUMTHIBAETCS KaK CyMMa IPUBEICHHBIX K
[MJK dakTtrueckux 3HaueHU 6 OCHOBHBIX MOKa3aTeel KauecTBa BOJIbI 10 (hopmyIie:

H3B =

rae Ci — cpeqHee 3HaUY€HUE ONpeIesieMoro rnokas3aress 3a Neproj HaOoAeHui
(IpH TUAPOXMMUYECKOM MOHUTOPUHIE 3TO CPE/IHEE 3HAUCHHE 3a TO/1);
ITIKi — npenenbHO-A0MyCTUMAsE KOHIIEHTPALU U1 JAHHOTO 3arps3HSAIOIIETO BEIIECTBA;
6 — yKcio nokaszarenei, Oepymuxcs 1 pacyera.
3nauenne U3B paccuuMThiBalOT M1 Kaxao0ro myHKTa otbopa mpol (ctBopa). [anee mo
Tabi. 1 B 3aBHMcHMOCTH OT 3HaueHus 3B ompenensior kiacc kauecTBa BOJbI.
Tabmuna 1 — XapakTepucTuka HHTErpajlbHON OLIEHKH KaueCcTBa BOJIbI

n3B Kiacc kauectBa Bosibl OueHka KauecTBa
(XapakTepHuCTHKa) BOJIbI
Menee u pasHo 0,2 I O4yeHb YnCTHIE
bonee 0,2 -1 | YucTele
bornee 1 -2 11 YMepeHHO 3arpsi3HEeHHbIC
Bonee 2 - 4

B 4nciio6 oCHOBHBIX, TaKk HA3BIBAEMBIX «IMMHUTHPYEMBIX» IMOKa3aTesel, BXOAAT 3HaUe-
HUS 4 MHTPEAUEHTOB, SBISIONIUXCS TSI JTAHHOTO BojoeMa (BOJbI) Hanbolee HeOIaromnoryyHbl-
MU, WJIA KOTOPbIE UMEIOT HanbOobIue npuBeaeHHbie konneHTpanun (otnomenue C/I1/K). Ta-
KUMH TIOKQ3aTENSIMH, TI0 OTBITY TUAPOXUMHUYECKOTO MOHUTOPUHTA BOJOEMOB, HEPEIKO OBIBAIOT
CJIeMYIOIINE: CONIepKaHUE HUTPATOB, HUTPUTOB, aMMOHUIHOTO a30Ta, TSKEJIBIX METAJIOB — Me-
IIY, MapraHia, Kaamus u Ap., peHonos, nectunuaos, Hedrenpoaykros, CITAB u 1.1, [l kax-
JIOTO U3 YETHIPEX BHIOPAHHBIX TTOKA3aTeNIel ONPEACIISIOT UHIEKC 3arpsi3HEHHOCTH BOJIBI 110 (pop-
MyJi€:

N3B = C/IIKi (2)

[Tpu pacuere U3B, B 00s3aTenbHOM MOPSAKE, BXOIAT TAKKE 3HAYSHHS elle 2 rmoKas3are-
Jie — KOHIIEHTpalusl pacTBOPEHHOTO Kuciopoja u 3HadeHue BIIKs, miskoTopeix MHAEKC 3a-
TPSI3HEHHOCTH BOJIbI PACCUUTHIBAIOT MO APYrout popmyre:
M3B = IIIKi/Ci(3)

Ilpumep 1. V3BecTeH XUMHUYECKUI cocTaB BOAbl peku AMyp3a nepuon ¢ 2007 — 2009 ro-
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1wl (Tabm. 2). Paccunrare 3B u onpenenuTh Ki1ace KauyecTBa BOJHOTO 0OBEKTA 32 UCCIIeTYEMbIN
nepuoj BpeMeHH, 3anoaHuB Tadauiy 3. Crenarb BbIBOJ 00 SKOJIOTMYECKOM COCTOSHUU PEKH 3a
JIAHHBIN TIEPUOJ BPEMEHHU.

Tab6ymma -2 CpeaHerooBbie 3HAaYCHHS] XUMHYECKOTO cOCTaBa p. AMyp

HaumeHoBaHMe MHIPEIUEHTOB 2007 roxn 2008 rox 2009 rox K, mr/n
Bonoponusiii mokaszarens, pH 7,23 7,39 6,77 6,5-8,5
PacTBopeHHBII KHUCI0pO 5,01 5,8 5,65 6,0
BsBelrenunie BemecTsa 9,46 9,68 15,9 9,5
BIIKs 3,02 2,86 2,91 2,0
Hon amMoHUus 0,149 0,255 0,424 0,5
Hutpurtsl 0,071 0,102 0,157 0,08
docdaTsr 0,587 0,575 0,418 0,6
Hedrenpoaykrsl 0,07 0,09 0,12 0,05
CIIAB 0,035 0,03 0,053 0,1
Keneszo (o0rmr) 0,166 0,168 0,169 0,1
Xpowm (00r1r) 0,005 0,005 0.005 0,005
Menb 0,0017 0,002 0,0024 0,001
[uuk 0,016 0,015 0,017 0,01
Huxens 0,004 0,004 0,004 0,01
Xn0puabt 137,5 122,8 73,1 300,0
Cynbdatbl 60,7 58,7 22,8 100,0
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

Tabnuna 3 — Pacuer 3B 3a nepuon ¢ 2007 — 2009 rr.

I'oger 3B Knacc xkauecTBa BOABI OrneHka KayecTBa
(xapakTepHcTHKa) BO-
IBI
2007
2008
2009

JlabopaTopHas paGora Nel2
Onpenenenne pH Boanbix pactopoBpH-MeTpoMIKOTECT-2000

Iesas padoThi: Llenbio paboThl sABISETCS U3YUEHUE YCTPOUCTBA, IPHOOpETEeHNE HABBIKOB pabdo-
TBI, TPAIyUPOBKA U OIIPEICIIEHUE METPOIIOTHIECKUX XapaKTEPUCTHK MUKPOTIpO-1ieccopHoro pH
—metpa OKOTECT-2000, nzmepenue Bennunnbl pH pasnuuHbIX pacTBOPOB.

IIpubopsbl U 000pyA0BaHME IJIs1 IPOBEIeHUS PAdOThI
1.Muxponpoueccopusiit pH-merp SKOTECT-2000.
2. HaGop snexTpomos.
3. HaGop cranaapTHbIX OyQepHBIX pacTBOPOB.
4. CrexnsiHHas EMKocTh 00BEMOM 1000 mut.
5. BopoHka.
6. Kanwuii xnopuctsrit KCI.
7. AuctruiuinpoBaHHas BOJA.
8. TepmomeTp crekistHHBIN, Aranazon m3mepenus 0 — 100 °C,uena nenenwust 0,1 °C.

Mepsbl G6e3onacHoOCTH
[Ipu BBIMONHEHHH JTA0OOPATOPHONW PAaOOTHI HEOOXOAMMO BBIMOJHATH BCE TPEOOBAHUS TEXHUKH
0€30IacCHOCTH.

3ananue 1. [logroroButs npudop k padore.
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BrinoHenue oneira.

Jlo nayana pa6otsl ¢ mpudbopom DKOTECT - 2000 03HaKOMBTECH C €r0 YCTPOMCTBOM Hpa-
00TOi.

Bxuttounte npu6op B ceTh ¢ NOMOLIbIO 0J0Ka TUTAHUS.

Haxxmure knonky «BKJI».

Bei0epure pexum «pH-MeTp - HOHOMEP» ¢ HTOMOILBIO KHOIIOK ««—» U «—>.

[Tonximounte K MpuOOPY HEOOXOAUMBIE U3MEPUTEIBHBIN 3JEKTPO, IEKTPOJ CPAaBHEHUS U
TEPMOPE3UCTOP.

DJIEeKTPOJl CPaBHEHUS JTOJDKEH OBITh 3aJUT HAChIIeHHBIM pactBopoM coiu KCl. [lis atoro
IPUTOTOBBTE PACTBOP XJIOPHUCTOro Kanus, B3gB 100 MJ1 BOJbI U PACTBOPUB B HEMl MPUOIU3UTENb-
HO 70 r conu. BeiTamuTe npoOKy U3 CpaBHUTEIBHOIO IEKTPOAA U C HOMOUIBIO LIIPULIA 3aI10JI-
HUTE €r0 10 OTBEPCTHUS.

3aganue 2.

ITocTpouts cTaTH4ECKYIO XapakTepucTuky pH-merpa.

BobinoJsiHeHue onbITA.

Jlnist TpalyupoBKH ITprOopa ObLIM HCIOIB30BAHBI KOHTPOJIBHBIE PACTBOPHI - Oy(depHbIe pac-
TBOPBIL, IPUTOTOB-JICHHBIE U3 CTAaHAAPTHBIX TUTPOB. B mamMsTh mpubopa 3anmucanbl pe3yabTaThl
IPagyUpOBKH, KOTOPbIE MOXKHO MPOCMOTPETh CIEAYIOLIMM 00pa3oM.

Haxxmute kHonky « MOH» 1 KHOIIKaM# ««—», «—» BbIOepUTE peskuM «pH».

Haxwmure knonky «BBO/I».

Haxmure knonky «KJIb». Ha nqucnee BBICBETUTCS HAAIUCH CO 3HAYEHUEM IIEPBOM TOUKHU
IpagyupOBKHU.

[IpocMoTpuTE TaK k€ OCTAJIbHBIE TOUKU IPATyUPOBKHU.

ITocTpoiiTe Mo MMEIOIMUMCS JJaHHBIM O0PaTHYIO CTAaTHYECKYIO XapakTepucTuky pH-merpa
pH="1(E).

3aganue 3.

N3meputs Benmnuuny pH BoJHBIX pacTBOpoB (0€3 TEPMOKOMITEHCAIUH).

Buinosnenue onsira.

OnycrtuTe B BOJHBIN pacTBOP U3MEPUTEIbHBIA U CPABHUTEIBHBIN AJIEKTPO/IbI, IIPEIBAPH-
TEJBHO CHAB C HUX KOJINAYKH, a TAK)KE TEPMOPE3UCTOP.

N3mepwTe pH BoanbIx pactBopos (11. 4.3.4.3). [{nst aToro Haxkmute KHONKY «M13M», 3atem
KHOIIKY «pX», IIOCJIE€ YETO Ha dKpaHe NOoABUTCs 3HaueHue pH.

[ToBTOpHTE SKCIEPUMEHT C IPYTUMHU PACTBOPAMH.

3aganue 4.

CpaBHuTth pH pa3nuyHbIX BOJHBIX PACTBOPOB.

Boinosnenue onsira.

N3meppTe BennunHy pH pa3anyHbIX BOAHBIX PACTBOPOB U CPaBHUTE UX MEKITY cOOO.

Cnenaiite BBIBOBI O KauecTBE pacTBOpoB. Kakoii pacTBop siBiseTcst 0ojiee KUCIOTHBIM, a
Kakoi - 0oJiee MIEeTOYHBIM.

3aganue S.

W3meputh Benmnuuny pHBOIBI U3 pa3HBIX HCTOYHUKOB.

BeinosHenue oneira.

W3meppTe Bennuuny pH pa3zHoit Bojbl (POJHUKOBON, BOJIOIPOBOIHOM, rocie GuibTpa, Ku-
MA4YEHOM U T.[1.), OLlEHUTE COOTBETCTBUE MUTHEBOM BOoAbl ['OCTy ncpaBHUTE BOAY U3 pPa3HBIX
HMCTOYHHKOB MEXTY COOOM.

Crnenaiite BBIBOJ O KAUECTBE MUTHEBON BOJIBI.

N3mepenue BopopoaHoro nokaszatens (pH) nurseBoit Boast (ITAH®D 14.1:2:3.4-12197) aB-
asiercss 00s3aTeNnbHBIM TpeOOBaHUEM IPH KOHTPOJIE MUThEBOW BOoAbI B cooTBeTcTBUU CanlluH
2.1.4.1074-01. ITpu aTom nomyckaercst uaMeHenne pH B auanazone ot 6 10 9 pH.

3aganue 6.

W3mepuTh TEMIIEpATYpy UCCIELYEMOIO PaCTBOPA.

BrinoHenue oneiTa.
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JUia m3MepeHusl TeMIepaTypbl aHAIU3UPYeMOU cpelpl KHonkamu "«—" u "—" ycraHoBuTe
pexum "Tepmomerp". Ha nucruiee mosiBUTCSI HAJIUCh:
Br16op pexunma
Tepmomerp
Haxwmure xnonky "M3M". Ha nucnnee mosiBUTCS pe3yiabTaT M3MEPEHUS TEMIEPATYpHI,
Hanpumep:
Tepmomerp
20.46°C
N3mepbTe ycTaHOBHBILEECS 3HAYCHUE Temueparypsl. /s BeIXoga U3 pekuma U3MEpEeHU
HaxxmuTe KHonky "OTM".
OdopmuTe TPOTOKOI MPOBEACHUS Ta00PaTOPHOI paOOTHI.
OTtuét no nabopaTopHOM paboTe AOKEH BKIIOUYaTh B ceOs KpaTkoe onucaHue padotsl pH-
METpa, €ro CXeMy, CTATUYECKYIO XapaKTEPUCTUKY, pe3ysbTaThl n3MepeHuss pH BoaHBIX pacTBo-
POB, pe3ysbTaThl cpaBHeHUs pH Bojbl U3 pa3HbIX UCTOYHUKOB U cooTBeTcTBUE €€ ['OCTYy.

JlabopaTopnas padora Nel3
Onpenenenue coaep:xxanusi uonos K*, Na*, CI-
u Ca*+Mg* B Boge nonomepom IKOTECT-2000
Lesbio padoThl SBISIETCS U3YYCHUE YCTPOMCTBA, MPUOOPETEHHE HABBIKOB PabOTHI, TPalyHpOB-
Ka, OIpeAeNieHUE METPOJIOTUYECKUX XapaKTePUCTHK MHUKPOIPOILIECCOPHOTO HOHOMEpa
OKOTECT-2000 u nu3mMepeHre KOHUEHTPALKUN PA3IMYHBIX HOHOB B BOJIHBIX PacTBOPAX.
IIpu6Gopsl U 060pyaoBaHuUe AJIs1 NPOBeAeHUs PA0OTHI:
. Muxkponpoueccopusiit nonomep IKOTECT-2000.
. Habop noHOCeNneKTUBHBIX IEKTPOIOB.
. Habop crangapTHBIX pacTBOpPOB.
. MepHnas kosi6a o6sémom 1000 mit.
. Boponxka.
. Harpwii xnopuctsrit NaCl.
. Kaymit xmopuctsiit KCI.
. JuctuinnupoBaHHas BoJa.
. TepmomeTp creknsHHBIN, quana3on usmepenns 0 — 100 °C, nena genenus 0,1 °C.
Mepsbl G6e3onacHOCTH

[Ipu BbIMOSHEHUU J1TAOOPATOPHOM PabOTHI HEOOXOIUMO BBINOJHATH BCE TPEOOBAHUS TEXHUKU
0€30IMacCHOCTH.

3aganmue 1.

[ToxroToBuTh NpUOOP K padoTe.

BbinoJsiHeHHe onbITA.

[TonkmrounTte MpuOOP K CETH C MOMOIIIBIO OJI0Ka MUTAHUS U Ha)KMUTE KHONIKY «BKJD».

Bri6epuTte pexum «pH-MeTp-noHOMEP» ¢ TOMOIIBIO KHOMOK «—» U «—>».

Haxwmure kaonky « MIOH» u kHOMKamu ««—», «—» BbiOepuTe Heobxoaumbii noH (Na*, K,
Cl" wim Ca* + Mg").

Haxwmure kHonky «OTMby.

Haxas knonky «KJIb», mpocmoTpuTe KamnOpoOBKY.

3anuIunTe 1aHHbIE MPayHpPOBKU.

[ToaxmrounTe K MPUOOPY U3MEPHUTEIHHBIA NOHOCEIEKTHB-HBIN 3JIEKTPOJ COOTBETCTBYIOITUI
mmepsiemomy uony (Na*, K, CI', Ca* + Mg"), anextpos cpaBHeHHs 1 TEPMOPE3UCTOP.

DIeKTPOJ CpaBHEHHS JOJUKEH OBITh 3aIUT HACIIEHHBIM pacTBopoM comu KCI. Jlns atoro
IPUTOTOBBTE PACTBOP XJIOPUCTOrO Kajus, B3siB 100 M1 BOJIbI M pa30aBUB B HEM MPHUOIHU3UTEIBHO
70 t conmu. BeiTanuTe mpoOKy U3 CPaBHUTEIHHOTO JICKTPOJIA U C TIOMOIIBIO ITPHIIA 3aTTOJTHATE
€ro 10 OTBEPCTHS.

3aganue 2.

N3smeputs kounentpanuio nonoB K, Na* u CI” B BogubIx pactBopax (0€3 TEpPMOKOMIICHCA-

O 00 1N DN K W —
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L1HN).

BrinosiHeHue onbITa.

[Toxrorosere 3 pactBopa NaCl (KCI), umeromux pasnuutbie KoHmeHTpauu (ot 15 1o 50
I/ Ui KaX70ro). B pacTBoOp OmycTHTE 3JEKTPOABI U TEPMOPEIUCTOP, MPEABAPUTEIHHO CHSB C
HUX KOJITTauKH.

Hsmepbre conepxanre nonos Na*, K™ uiau Cl B pactBope B MI/n1 cinenyromem oopazom (In.
5.2.5.1.4): Haxxmute kHONIKY «M3M», a 3aTeM «MT/I1» - Ha JKpaHE TOSBUTCS 3HAYCHUE KOHIICH-
TpaIuu B Mr/J1.

[ToBTOpUTE M3MEPEHKE TSI BCEX PACTBOPOB T10 JIBA Pa3a.

[MTocTpoiiTeoOpaTHyrocTaTnuecKytoxapakrepuctuky pX= f (E).

3Hasi KOHIICHTPAIMIO COJIM B PACTBOPE M aTOMHYIO MACCy BEIIECTB,pacCUMTaiTe, 4eMy paBHA
xonnenTpanus nonos Na*, K" u Cl" B pactsopax no ypasuenuio (5.6).

CpaBuuTe pacu€THbIe 3HAYCHHS KOHIIEHTPAIMU U 3HAYCHHSI, TIOJyYECHHBIC C TIOMOIIBIO MMPH-
6opa. Onpenenure aOCOTIOTHYIO A U OTHOCUTENBHYIO OIINOKY O U3MEPEHUS.

3aganue 3.

Cpauuth KoHrenTparuio nonoB K, Na* u CI” B Bojie U3 pasHbIX HCTOUHUKOB.

BobinoJsiHeHHE ONBITA.

Cpasuure Konuenrpamnuio noHoB K, Na* u Cl” B pasnu4HbIX BOJHBIX PacTBOPaxX MU BOJIE
(M3 eCTECTBEHHOI'0 BOJI0EMA, BOJIOIIPOBOIHOM, Toce GUIbTpa u T.I1.).

N3mepenune Bogopoanoro nokaszarens (pH) murbeBoit Boasl (6 — 9 pH, ITIJIHD 14.1:2:3.4-
12197), eé obmreit sxéctroctu (He 6onee 7,0 mr-akB./i1, TOCT 4151-72), xnopuznos (CI7) (ue 60-
nee 500 mr/n, TOCT 4389-72), xiopa octatoyHoro: cBazanHoro (He 6onee 0,8 — 1,2 mr/m)unu
cBoboanoro (He 6onee 0,3 — 0,5 mr/n, TOCT 18190-72), marpus (He 6onee 200 mr/m, [THAD
14.1:2:4.140-98) sBisieTcs 00s3aTeIbHBIM TPeOOBAaHUEM IPU KOHTPOJIE MUTHEBOM BOJBI B COOT-
BercTBuu CanlluH 2.1.4.1074-01.

3ananue 4.

W3meputs TeMIiepatypy UCCIEAyEeMOT0 pacTBOpa.

BrinosiHeHue onbITA.

Bri6epute pexum paboTsl «TepmMoMeTp» U U3MEpbTE TeMIlepaTypy pactopa (1. 5.2.8).

OdopmuTe TpOTOKO MPOBEAEHUS Ta00PATOPHOIM paOOTHI.

OTtuét no nabopaTopHOi paboTe JOKEH BKIIOYaTh B ceOs KpaTkoe onucaHue padotsl pH-
METpa-uOHOMEPA, ETO0 CXEMY, I'PaAyUPOBKY HOHOMETPUUYECKOTO KaHaja, pe3yiabTaThl H3MEPEHUs
KOHIIEHTPAIIMM MOHOB B BOJHBIX PAcTBOPaX, Pe3yJbTaThl CPAaBHEHMs KOHIEHTpaluu noHoB K,
Na" u CI" u coorserctere TOCTy cojiep>aHus 3THX HOHOB B IIUTHEBOM BOJIE M3 Pa3sHBIX UCTOU-
HUKOB.

JlabopaTopHas paGora Ne 14
Onpenenenne KOHIEHTPALUHM BOAHBIX PACTBOPOB MHKPONPOLECCOPHBIM (POTOKOJIOPUMET-
pom K®K-3

Lesabio padoThl SBISIETCS U3YUYEHUE YCTPOMCTBA, NpUOOpEeTeHNEe HaBBIKOB paboThI, onpeie-
JIEHUE METPOJIOTH-YECKUX XapaKTEPUCTHUK MHUKpOIpoieccopHoro doTtokomopu-merpa KOK-3, a
TaK)K€ U3MEPEHHNE ONTHUECKOH MNIOTHOCTH M KOHLEHTPALUU PA3JINYHBIX PACTBOPOB.

IIpubGopsI U 000pya0BaHuUeE 1JIs1 NPOBeEAEHHUs PA0OTHI:

1. dotometp porosnextpuueckuit KOK — 3.

2. Habop xroBer.

3. PacTBOpHI C U3BECTHOM KOHIIEHTpaLKeH.

MepsbI 06e3011aCHOCTH.

[Ipu mpoBeneHuu 1aOOPaTOpHOM PaOOTHI HEOOXOIUMO BBINOJIHATH BCE IMpaBHJa TEXHUKU
0e30MacHOCTH IpH padboTe Ha AIEKTPOYCTAHOBKAX.

3aganue 1.

Be1Opath AnuHY BOJHBI.

BeinosHenue onbiTa.




31

IIpuroroBbTE HECKOJIBKO PAaCTBOPOB Pa3iIMYHOM KOHLEHTpauuu. Hanmpumep, s npuroros-
neHust pactBopoB 75, 50 u 25 % paznelite B 4 npoOUPKU OJMHAKOBOE KOJIUYECTBO KPaCHUTEIS,
Hanpumep, 6 mit. Jloneiite B nepByro 2 MJI BOJIbI, a B OCTaJIbHBIE -6 U 18 MJI COOTBETCTBEHHO.

Brib6epute oauH U3 pacTBOPOB M TPUKJIBI U3MEPHTE €r0 ONTUYECKYIO IUIOTHOCTh Ha JIMHAX
BOJIH OT 310 10 960 HM (1. 1. 6.2.1.2 — 6.2. 6.2.1.4). Pe3ynbTaT n3mepeHuit 3anecute B Ta0m. 6.1.
Tabmuma 6.1 3aBHCUMOCTD OIITHYECKON INIOTHOCTHU OT JJIMHEI BOJHBI

A, 310 360 410460510560 610660 710760810860 910960uMD
[TocTpoiite CreKTpaIbHYI0 KPUBYIO ONTHYECKOW IJIOTHOCTH HCCIIETYyeMOTO PacTBOpa, OTKIIA-
JIbIBasi 10 TOPU3OHTAIBHOM OCH JUTMHY BOJIH B HAHOMETPaX, a M0 BEPTUKAIBHOH — ONTHYECKYIO
IUIOTHOCTH, T.€. D = f(A).
Bri6epute onTUMalbHYIO AMMHY BOIHBI (11. 6.2.2.1).
3aganue 2.
BbIOpath JTMHY KIOBETHI.
BobinoJiHeHHE ONBITA.
BeiOepute oMH U3 pacTBOPOB U TPIIKIBI H3MEPHTE €r0 ONTHYCCKYIOIUIOTHOCTEBTPEX KIOBETAX
mmao# 10, 20 1 30 mm. Pe3ynbpTarel u3mepenuii 3anecute B Ta0. 6.2.
[TocTpoiiTe 3aBUCHMOCTh OMITHYECKON TUIOTHOCTH OT JUTHHBI KioBeThI, T.¢. D = f(l).
Bri6epute ontuManbHyI0 JUIMHY KIOBETHI (1. 6.2.2.2).
Ta6ymia 6.2 BeiOop JIMHBI KIOBETHI A

JlIMHA KIOBETHI 10 20 30

I, MM

Onruueckas
mwioTHocTeD

3ananme 3.
M3MepuTh ONTHYECKYIO MIIOTHOCTh PAaCTBOPOB
BbinosiHeHue onbITa.
M3MepbTe ONTHYECKYIO IUIOTHOCTh BCEX INPUTOTOBJIEHHBIX pacTBopoB (m. m. 6.2.1.1 —
6.2.1.4).
PesynbTarhl u3mMepeHnuii 3anecure B Ta0i. 6.3.
Tabnuia 6.3 3aBUCUMOCTb ONITUYECKOM MJIOTHOCTU OT KOHLEHTPALUU

KoHuentpanus 0 25 50 75 100
pactBopaC, %

Onruueckasa
IJTOTHOCTE D

[Moctpoiite rpanynpoBounslii rpaduk D = f( C ).
3aganue 4.
M3MepuTh KOHIEHTPAIUIO TPUTOTOBJIECHHBIX PACTBOPOB.
BeinosiHeHue onbiTa
Haiimure koaddunment dakropusanmu F u BBeauTe ero B mamsaTh MUKpomporeccopa(lr.
2.4).
[IpoBeauTe n3MepeHne KOHIICHTPAIMU IPUTOTOBICHHBIX PACTBOPOB, PE3YJIbTAThl 3aHECUTE B
Ta011.6.4.
Tabmuia 6.40npeaeneHue NOrpeIrHOCTH U3MEPEHHUST KOHIICHTPAIN

Ucxonnoe 3nauenue | M3amepennoe 3nauenue | IlorpemHoctsb
koHueHTpaunC, % koHueHTpanunC, % A, %

[lo nanupiM Tabn. 6.4 BbhUMCINUTE A0CONIOTHYIONOIPEHNIHOCTh M3MEPEHUsI KOHLEHTPALUU
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pacTBopa.

3aganue 5.

Onpenenutb JOBEPUTEIBHBIN HHTEPBAI U JIOBEPUTEIHHYIO BEPOSITHOCTh PE3YyIhbTaTOB M3Me-
pEeHMUil.

BoinoJsiHeHHE ONBITA.
[TomryunTe MaccuB u3MepeHuil (BbIOOPKY) OAHON KOHIEHTPALMU 110 3aJaHUIO0 MPEro1aBaTess).

Odopmienue oTuéra

OtuéT no maboparopHoii paboTe JOKEH BKIHOYATh B Ce0s KpaTKoe omucaHue padboTsl ¢o-
TOMETpA, €r0 ONTUYECKYIO CXEMY, Pe3ybTaThl OMPEACICHUS JUIMHBI BOJIHBI M JJTUHBI KIOBETHI,
pe3yNbTaThl OIMpPENEeHHs] ONTUYECKOW MIIOTHOCTH PAacTBOPOB, I'PaIyHMpPOBOYHBIN rpaduk, pe-
3y/bTATHl H3MEPE-HUSI KOHIICHTPAIIUU BOJIHBIX PaCTBOPOB.

Bomnpoce! 1151 caMOKOHTPOJISA

JlabopaTopHas padora Ne 15
Onpenenenne KOHIEHTPAIMM BelleCTB
peppakromerpom UPD 454 b2 M

Lenwro mabopatopHOl pabOTHI ABISAETCA U3YUCHUE YCTPOUCTBA, TPHUOOPETEHUE HABBIKOB pa-
0OTBHI, OTIpe/IeIICHUE METPOJIOTHUECKUX XapaKTepucTuk peppakromerpa UPD-454 b2M, a Taxke
u3MepeHue Kod(QUIHEeHTa MPETOMIICHHUS U KOHIIEHTPAIMH PACTBOPOB Pa3HBIX BEIIECTB.

7.5. Ilpubopsl 1 000pyI0BaHNE I/l IPOBEIeHUs] PadOThI
1. Pedppakromerp UPD-454 b2M.
2. Habop cTexJITHHOM MOCYIbI.
3. Ddup Win STUIOBBINA CIUPT.
4. MepHble IWIHHIPHI.
5. luctrmiuinpoBaHHas BOJA.
6. Caxap.
7. Tepmometp cTeKISIHHBIHN, nuana3oH m3mepenus 0 — 100 °C, nena nenenwns 0,1 °C.
6. Mepbl Ipe10CTOPOKHOCTH

[Tpu skcmmyaranuu pe@pakroMeTpa HE0OX0IUMO COOJIOIATh CIEAYIONE MEPHI MPEJOCTO-
POYKHOCTH.

[Tpy m3MepeHHM MOKa3aTessl MPENOMIIEHUs TBEPIBIX TEJ WM KUAKOCTEH IMOBEPXHOCTU
npu3M U 00pa3noB (TBEpAbIE Tena) HEOOXOAUMO TIIATENBHO OYUCTUTH OT MbUIM U TPsI3H, MPO-
MBITh 3(UPOM MJIU CIIUPTOM M MPOTEPETh YUCTON MSTKo canderkoit. OcTaBiivecs Ha MOBEPX-
HOCTH MEJIKUE MBUIMHKN CMaxXHYTh MATKOW KUCTOYKOM.

[Tocne nu3MepeHuil He clieyeT OCTaBIATh 00pa3ell Ha MPU3Me, TaK Kak OT MPOJOJIKUTEIbHO-
ro JeHCTBUS UMMEPCUOHHOM KHUIKOCTH MTOBEPXHOCTh NMpU3MbI opTutcs. llepen tem, kak CHATH
oOpa3zel, Ha MOBEPXHOCTh U3MEPUTENBLHOM MPU3Mbl HAaHECUTE KAILIO 3(upa, YTOObl HAPYLIUTh
KOHTAKT MEXy 00pa31ioM U MPU3MOH.

3ananmue 1.

Onpenenuts KOHLIEHTPALKIO CIIUPTOBOTO PacTBOPA.

BrinoJsiHeHue onbiTAa.

PykoBonctBysice myHkTOoM 7.3.3.2, ycTaHOBHTE MpuOOp M HacTpoite okymsp (m. 7.3.3.1).
[TpuroToBbTE MAATH 3TATOHHBIX CIIUPTOBBIX PacTBOpPOB ¢ KoHueHTpauuei 0, 25, 50, 75, 100 %
(cM. 1. 6). Hanecute 2 - 3 karum Ha npusmy (1. 7.3.3.3.2) u u3MepbTe nokaszareib mpeaomiie-
Hus (1. 7.3.3.4). Iocne kaxaoro u3MepeHus ounimante npusmy (m. 7.3.3.8).

3aTeM NpUTOTOBBTE PACTBOP CIUPTA B BOJAE HEM3BECTHOW KOHIIEHTPALMM U U3MEPBTE MOKa-
3areib MPEJIOMIIEHHS MOJy4yeHHOro pactBopa. Ilo okoHUaHUM HW3MEpEeHUN OYHMCTUTE MPUIMY
npubopa(m. 7.3.3.8).

[Toctpoiite rpaguk 3aBUCMMOCTH KOHLIEHTPALMU pacTBOpa OT KO3 ULIMEHTa NPEIOMIICHUS
pactBopa. 3arem 1o rpaduky onpenenuTe KOHIEHTPALUIO pacTBOPAa HEU3BECTHON KOHIIGHTpa-

uu. Onpenenure abCOMOTHYIO A M OTHOCUTENBHYIO O IOTPEIIHOCTH H3MEPEHUSL.
3aganue 2.
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OnpenenuTs KOHIIGHTPALIUIO CaXxapo3bl B BOJAHOMPACT-BOpE.

BeinosiHeHnue onpita 2.

PykoBoactBysice mynkTom 7.3.3.2, ycraHoBute npubop u Hactpoite okyisap (m. 3.1). Ilpu-
TFOTOBBTE IISITh 3TATIOHHBIXPACTBOPOB caxapo3bl B BoJE ¢ KoHIeHTpauueu 0, 25, 50, 75, 100 %.
Hanecure 2 - 3 kamium Ha npusmy (m. 7.3.3.3.2) u u3MeppTe IOKa3areib IMpeoMiIeHus (II.
7.3.3.4). Ilocne xaxxaoro u3MepeHus: ouumiaire npusmy (1. 7.3.3.8). 3areM mpUTOTOBLTE pac-
TBOpP HEW3BECTHON KOHIEHTpanuu. [IpoBeauTe M3MepeHus CoAep’KaHHs caxapo3bl B pacTBOpE.
[To oKOHYaHHMH U3MEPEHHI OUUCTHTE MpU3My pubopa(i. 7.3.3.8).

[ToctpoiiTe rpaduK 3aBUCHMOCTH KOHIIEHTPALMM PAcTBOPA OT KOHILIEHTPAIMH Caxapo3bl B
pactBope. 3areM 1o rpaduky onpeneanuTe KOHIEHTPAUIO pacTBOPAa HEU3BECTHON KOHIIEHTpA-
i, Onpenenute abCOMOTHYIO A ¥ OTHOCHTEIb-HYIO O TOTPENIHOCTH H3MEPEHHS.

Odopmute TpoTOKOI MPOBEACHUS J1a00PaTOPHOI pabOTHI.

OTtuéT mo maboparopHoii paboTe HOKEH BKIIOYATh B ceOs KpaTKoe omucaHue padoThl pe-
dbpakTOoMeTpa, €ro ONTHYECKYIO0 CXEeMY, TPaAyUPOBOYHBIN rpaduk, pe3yapTaThl H3MEPEHUS KOH-
[EHTPAIUU Pa3IMYHBIX PACTBOPOB.

JlabopaTopHas paGora Ne 16

OnpeneneHue CyMMapHOro 3arpsi3HeHUs BO/IbI YaCTOTHBIM KOHAYKTOMeTpoMm JIK-01

Lesb10 padoThI ABISETCS U3YUEHUE YCTPONCTBA, MPUOOPETEHNE HABBIKOB PAOOTHI U OIIpe-
JIEJICHHE METPOJIO-TUYECKUX XapaKTEPUCTHK aBTOMAaTUYECKOT0 YaCTOTHOTO KOH-TykToMeTpa JIK
— 01, a Taxxke onpenenenue YOI pa3nuuHbIX BOA.
IIpubGopsl 1 060pyaoBaHuUeE 1AJIsl NPOBeAeHUSA Pa0OTHI
ABTOMAaTHYECKHUI YaCTOTHBIN KOHAYKTOMETP.
Marasun conporuienuii P-4830.
Ha6op pacreopoB KCI cpaznuunoii YOII.
TepmomeTtpcrexnsuubif, quanazonnsmepenns0— 100 °C, uena genenus 0,1 °C.

IMopsiaok BINOJHEHUS PA0OTHI

Cxema dKCiepUMEeHTaNIbHON YCTaHOBKH MpUBEeHa Ha pHC. 8. 4.

NN

n
»

Puc. 8.4. briok-cxema sKCIIEpUMEHTaIbHOW YCTaHOBKHU:
1 — marasun conpotusienuii P-4830;2 — koHIyKTOMETp
Mepsbl G6e3onacHOCTH
[Tpu BbINOIHEHUU J1aOOPAaTOPHON PabOTHI HEOOXOAMMO COOIIOAATH MTpaBHIla TEXHUKH Oe3omac-
HOCTH IIpH paboTe Ha 3IEKTPOYCTaHOBKAX.

3ananmue 1.

Onpenenuts 3aBUCUMOCTb ITOKa3aHUN KOHTIYKTOMETPA OT COMPOTUBIIECHUS 1aTYHKA.
BeinosiHenue onbira.

BmecTo naTurka NOAKIOYUTE KO BXOy KOHIYKTOMETpa MarazuH conportusiieHus P-4830 u
BKJIIOUNTE KOHIAYKTOMETp. MI3MEHss CONpOTUBIEHNUS Ha Mara3uHe conpotusieHus P-4830 uepes
10 Owm B uanazone 0+100 Owm, uepes 20 Om B puanazone 100+ 200 Owm, uepe3 50 Om B nua-
nazone 200+500 Owm, uepes 100 Om B quanazone 500 +1500 Owm, yepe3 500 Om B nuanazoue
1500 +5000 Om u uepes 1000 Om B auanazone 500010000 Owm, cHuMuTE TIOKA3aHUS KOH-
JTYKTOMETPA.

Pe3ynbratel usmepenuit 3anecute B Ta01. 8.1

Ta6auna 8.1 Pe3yabTatsl H3MepeHuUit

CormnpoTuBieHue
R, Om
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IMokazanug YOII
ce,CM/M

3aganue 2.

[TocTpouTh 3aBUCIMOCTh TIOKa3aHUI KOHIYKTOMETPA OT BEJIMYUHBI COMIPOTUBIICHUS TUCHKU
e = f(R).

BobinoJiHeHHE ONBITA.

[TocTpoiiTe 3aBUCUMOCTBIIOKa3aHUI KOHTYKTOMETpa OT BEJINYMHBI COTIPOTUBIICHUS €r0 J1aT-
4HKa, T.¢. 3aBUCUMOCTh & = f(R).

Cratnyeckas XapakTEepUCTUKA KOHIYKTOMETpa JOHKHA OTBEYATh CIECAYIOIIMM YCIOBUSIM
(cm. . 2):
- IOJDKHA OBITH 00ecIeueHa OIHO3HauHas 3aBUCUMOCTh 0T R ;
- OKA3aHUs KOHAYKTOMETpa J0JKHBI HaX0oauTcs B auana-3oHe oT 0 10 100-102 Cv/m;
- 3aBUCUMOCTh @0T R 101mKHa nMeTh runepOosmueckuii xapakrep (cM. Beipakenue 8.1) .

PyKkoBOJCTBYSICH 3TUMU YCTIOBUSIMH, BBIOEPUTE Y4ACTOK, COOTBETCTBYIOIINI CTaATUYECKON
xXapakTepucTuke. Mccene-myiite, ecim 3To He0OX0IMMO, 3Ty CTATHYECKYIO XapaKTepPUC-THKY 00-
Jiee o IpoOHo.

[TocTpoiiTe CTaTHYECKYIO XapaKTEePUCTUKY KOHIYyKTOo-MeTpace= f(R).

3amanmue 3.

BpIuucianTe NOCTOSAHHYIO STYEUKU A.

BrinoJsinenue onbiTa.

Brruucnure 3HaueHne NOCTOSTHHOM STUEHKUA LA TPEX TOUeK, cooTBeTcTBYOMHMX 20, 50 1 80
% nuamazona usmepenuii no popmyne (8.1).

[TocTosiHHYIO AAaTYMKA pACCUUTANTE MO TPEM U3MEPEHUSAM NYTEM ONPEACIICHUS €€ CPETHETO
3HAYEHUS

A w , (8.5)
3aganue 4.

[TocTpOUTH CTATHYECKYIO XapaKTEPUCTHKY KOHIYKTOMET-pae = f(ceqy).

BolnoiHeHHeE ONBITA.

[Tonb3ysiCh BEIYMCIIEHHBIM 3HAYEHUEM TTOCTOSTHHOMSYEHKNA, TIepEBEIUTE COOTBETCTBYIOIIHE
3HAYeHHs COMpoTHBiIeHus naTunka R B YOII @y M OCTPOITE CTATHYECKYIO XaPAKTEPHCTUKY
= f(eey).

3aganue 5.

OnpenenuTs METPOJIOTHIECKNE XapaKTePUCTUKN KOHTyK-TomeTpa JIK-01.

BolnoiHeHHe ONBITA.

Bocnons3oBaBmKCh pe3ysibTaTaMi SKCIIEPUMEHTOB, OMIPEACIIUTE:

- IWAaIa30H BXOAHBIX BEIMYHH,

- IWAIa30H BBIXOIHBIX BEJINYMH;

- YYBCTBUTEIBHOCTh KOHYKTOMETDA;

- MAKCUMAJIbHYIO a0COJIFOTHAS! TTOTPEITHOCTD;

- MAKCUMAJIbHYIO0 OTHOCUTEIIbHYIO MTOTPEITHOCTD;
- MAKCUMAJIbHYIO TTPUBEIEHHYIO TTOTPEITHOCTD;

- KJIACC TOYHOCTH Mpudopa.

3aganue 6.

[TonyuuTh MacCHB JAHHBIX BHIXOJHOIO CUTHANA @ B OJHOM TOYKE JAuana3oHa usmepenuii R .

BoinoJiHeHue onbITAa.

[IpoBeauTte 25 n3MepeHuit BHIXOTHOTO CUTHANIA @ KOHAYKTOMETpA B OJJHOW TOUKE AUAna3oHa
m3Mepennit R (1o 3amanuro npenogasareis), MpUOIMKAsICh K HEW CO CTOPOHBI OONBIINX U
MEHBLINX 3HAUEHUil conporupiaenuii R .

PaccunTaiiTe onleHKH MaTeMaTudeckoro oxuaanus, nucnepcun u CKO, 3anummTe noixyyeH-
HbIE JaHHBIE B Ta0I. 8.2.
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Tadauna 8.2PacuéT oneHoOK MaTeMaTHYeCKOro oKuaanus Y aucnepcuu D u CKO o

N

e,

Cm/M

M

Y ,Cwm/ D

Cm?/m?

O Cwm/
M

3aganue 7.
Onpenenuts YOIl nuThEBOM M TPOMBILIJICHHOW BOJIBI U3 Pa3HBIX UICTOYHUKOB.
BoinosineHue onbiTa.
[TonkitounTe K KOHAYKTOMETPY JaT4uK U u3mepbTe Y1 Bo/bI U3 pa3HBIX HCTOYHUKOB.

B cootBercTBUU ¢ hopmynamu (8.2) u (8.3) crenaiite BEIBOJ O CaMOM YMCTOM U 3arps3HEH-

HOU BOJIE.

OTtuéronabopaTopHOPAOOTE TOJDKEH COJCPKATh:
- KpaTKO€ OINMCaHue MPUHIUIA IEHCTBUS Ipubopa 1 ero yCTpoucTBO;
- cXeMy JIabOpaTOPHOM YCTAaHOBKH (CXeMy U3MEpEHHs);
- pe3yibTaThl U3MEPEHUHN U UX 00pabOTKH
- rpadUK¥ HA MUJUTUMETPOBO# Oymare cratudeckoit xa-pakrepuctukuY = f(X) ¢ e€ nuneitHoi#

WK KBaJIpaTU4HOM anmpokcumanueit, 3apucumoctu Y = f(N)u O = f (N), a taxxe pacnpenese-
HHE OTHOCHUTEJILHOM MOrPEIIHOCTH 110 quarna3ony usmepenus O = f (X);
- pe3ynbTathl u3MepeHus: Y D11 Bo/ibl U3 pa3HbIX HCTOYHUKOB.

6 IMJAKTUYECKHUE MATEPHUAJIBI U1 KOHTPOJISAA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

1.1 O1neHoYHbIE ¢ €¢/ICTBA, MIOKA3aTECJIU U KPUTCPUHU OLICHUBAHUSA KOMIIeTeHIInii

Hnupexc | OneHouHoe IToka3aTenn Kpurepun oneHuBanusi
KoOMIIe- CpeacTBO OLlCHUBAHMS chopMUPOBAHHOCTH KOMIIETEHIIM A
TeHIUHN

[TK-2 Ortuer no na- | Huskwuit — HeymoBie- | CTaBUTCS, €CJIU JOMYIIEHBI CYIIECTBEHHbBIS

6opaTopHOH
pabore

TBOPUTCIIBHO

OLIMOKH (B X0J1€ IKCIIEPUMEHTA, B 00bsIC-
HEHUH, B 0()OpMIIEHUN PabOThI, IO TEXHUKE
6e30MmacHOCTH, B paboTe ¢ BElLIECTBAMU U
pudopamu), KOTOPbIE HE UCIIPABIISIOTCS
Jla)kKe M0 YKA3aHHUIO MpernojaBaTels.

IToporoBelii — yno-
BIIETBOPUTEIILHO

CTAaBUTCS, €CIIU JIOMYLIEHBI OJHA-]BE CYIle-
CTBEHHbIE OIIMOKU (B X0JI€ IKCIIEpUMEHTA,
B 00BsICHEHUHU, B OpOopMIIEHUH PabOTHI, 1O
TEXHUKE 0€30MacHOCTH, B paboTe ¢ Belle-
CTBaMU U TNpudOpaMu), KOTOpPbIE HCIPAB-
JSIFOTCSL C TOMOIIBIO IIPENOAaBaTesl.

ba3oBblii — x0po1110

a) paboTa BBITIOJTHEHA MTPABHIILHO, O€3 CyIIle-
CTBEHHBIX OIIMOOK, C/IEIaHbl BBIBOJIBI,

0) JTOMyCTUMBI: HEMOJHOTA MPOBEICHUS WITH
oopmIileHHsI IKCTIEpUMEHTa, O/HA-IBE He-
CYIIIECTBEHHBIC OINMMOKHA B TMPOBEICHUM HIIH
oopMIIeHNU KCIIEPUMEHTa, B TIPaBUIIaX pa-
0O0THI C BellecTBaMH U prOopamMu

Bricokuii — oTIIMYHO

a) paboTa BBITIOJIHEHA MTOJTHO, TPaBUJIBHO, O€3
CYIIIECTBEHHBIX OMMOOK, C/ICTAHbI BEIBOJIBI;
0) SKCIEPUMEHT OCYILECTBIEH MO IUIaHYy C
Y4EeTOM TEXHUKH O€30MaCHOCTH M TIPABHII
paboThI ¢ BemecTBaMU 1 pUOOpamu;

B) HMEIOTCSI OpraHW3allMOHHBIC HAaBBIKU
(TmomnepuBaeTCs YMCTOTa pabovero Mecra u
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MOPSIIOK Ha CTOJIE, SKOHOMHO HCIIOJIB3YIOTCS
PEaKTUBBI).

Tect Huzkuii — 1o 60 Gan- | 32 BEpHO BBIMOJHEHHOE 3aJaHUE TECTHpYe-
JIOB (HEYJIOBJIETBOPHU- | MBIM MOJy4aeT MaKCHMAaJIbHOE KOJMYECTBO
TEJIHHO) 0ayIoB, MPEAYCMOTPEHHOE ISl 3TOTO 3aja-
IToporoserii — 61-75 | HUS, 32 HEBEPHO BBIIIOJIHEHHOE — HOJIb Oaj-
0amioB noB. Ilocne npoxoxaeHus Tecta CyMMHpPY-
(YAOBIETBOPUTENb- | IOTCS PE3YJIbTAThl BBINOJIHEHMS BCEX 3aja-
HO) HU.

Bba3zoBelii — 76-84 IToncunTeiBaeTCS NMPOLEHT IPABUIBHO BbI-
OaIIOB (XOPOIIIO) TTOJIHEHHEBIX 3aJIaHHUH TECTa, IT0CJIe Yero 3TOT
Bricokuii — 85-100 IPOLICHT MIEPEBOAUTCA B OLICHKY, PYKOBOI-
0aJIJIOB CTBYSICh YKa3aHHBIMU KPHUTEPUSIMHU OLICHU-
(0TnMYHO) BaHUA.
Pedepar Huzkwuii — HeynoBne- | Tema pedepara He pacKpbITa, 0OHAPYKHUBaA-
TBOPUTEIIBHO €TCsl CYIIECTBEHHOE HEIOHUMaHHe 1po0Jie-
MBI.
[Toporossiii — MMEIOTCS CYyLIECTBEHHbBIE OTCTYIUICHUS OT
YIOBJIETBOPUTENBHO | TpeOoBaHUi K pedepupoBanuto. B gactHo-
CTHU: TEMa OCBELICHA JIUIIb YaCTHYHO; J10-
nyIeHbl (hakKTUYECKre OMUOKHU B COJepKa-
HUU pedepaTa WK MPU OTBETE HA JIOTIOJIHU-
TEJIbHBIE BOMPOCHI; BO BPEMsI 3aLUTHI OT-
CYTCTBYET BBIBO/I.
ba3oBbIil — XOpoIIo | OCHOBHEIE TpeOOBaHUS K pedepaTy u ero
3alUTE BBIIIOJIHEHBI, HO IPHU 3TOM JOITyIIe-
Hbl HEAOYETHl. B 4acTHOCTH, UMEIOTCS He-
TOYHOCTH B H3JIO)KEHUHU MaTepuasna; OTCyT-
CTBYET JIOTMYECKasl MOCIEA0BATEIbHOCTh B
CYXICHHSIX; HE BbIAepkKaH 00BEM pedepara;
WMEIOTCS YITYIIECHUSI B OPOPMIICHUH; Ha JI0-
MOJIHUTENIbHBIE BOMPOCHI MPU 3aLIUTE JTAHbI
HEMOJIHBIE OTBETHI.
BbICOKMIT — OTJIMYHO | BBIMIOJIHEHBI Bce TPeOOBaHMS K HAMHUCAHUIO
u 3ammre pedepara: obo3HadeHa mpodiaema
u 000oCHOBaHa €€ aKTyalbHOCTh, CJAeTaH
KpaTKHl aHAJIN3 PA3JIUYHBIX TOYEK 3PEHUS
Ha paccMaTpUBaeMylo MPoOIEeMy U JTOTUIHO
W3JI0KEHAa COOCTBEHHAsI MO3UILMS, CPOopMy-
JUPOBaHbl BBIBOJIBI, TEMA PACKPBITA MOJHO-
CTBIO, BBIICpXKaH OOBEM, COONIOJEHBI Tpe-
O0oBaHUs K BHEIIHEMY O(OPMIICHUIO, JaHbI
MPaBWIbHBIE OTBETHl HA JOMOJHUTEIbHBIE
BOIIPOCHI.
KonTponbhas | Huskuit — HeyioBie- | JOMYCTHII YUCIIO OMMOOK U HETOUETOB IIpe-
paboTta TBOPUTEIBHO BOCXOJSILEE HOPMY, NPU KOTOPOH MOKET
OBITH BBICTABJIEHA OLIEHKA «3»
[Toporossiii — €CJIM CTYJEHT IPABUJIBHO BBIIIOJIHWI HE Me-
YIIOBJIETBOPUTEIBLHO | HEe MOJOBUHBI PAOOTHI WM AOMYCTUI: HE

0oJjee IBYyX TpyObIX OMIMOOK; WK He Ooee
OJTHOU TpYyOO U OHOU HErpyOOil OIITMOKHU 1
OJIHOTO HEJI0YeTa; WK He OoJiee ABYX-Tpex
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HErpyOBIX OMMOOK; WJIM OJTHOW HErpyOoid
OLIMOKH U TPEX HEeI0UETOB; WIN MPHU OTCYT-
CTBHH OIIUOOK, HO MPH HAINYHH YEThIPEX-
IIATU HEAOYCTOB.

ba3oBblii — x0po1110

CTYJCHT BBITIOJHUJI paOOTy MOJIHOCTHIO, HO
JOITYCTHJI B HEll: HEe OoJiee OJHON HerpyOoit
OIIMOKY U OJHOTO HEJOUYETa WK He OoJiee
JIBYX HEJI0YECTOB

Bricokuii — oTIIMYHO

pabora BeITIOTHEHA 6€3 OMNOO0K, yKa3aHbI
BCE pacueTHbIC (OPMYIIBI, STUHUIIBI U3ME-
peHust, 6e3 OIMOOK BBIMOJIHEHBI MATEMATH-
YECKUE PaCYEThI

KonnokBuym

Huskwmii — - HE3HAHUE MTPOTPAMMHOT0 MaTEpPHANa;

HCYOOBJICTBOPU- - IIpHU OTBECTC BO3HUKAIOT OHII/I6KI/I,

TEIBHO - 3aTpyJHEHUS NIPU BBHIIOJIHEHUU NPAaKTHYe-
CKHX paborT.

[Toporosbrii — - YCBOGHUE OCHOBHOT'O MaTepHana;

YAOBJICTBOPHUTCIBHO - IIpHU OTBCTC AJOIMYCKAKOTCA HCTOUYHOCTHU,

- IIPY OTBETE HEJIOCTATOYHO MPaBUJIbHBIC
(hOpMYITHPOBKH;

- HapyIlIEHHUE MOCIeA0BATEIbHOCTH B U3J10-
YKEHUHU MTPOTPaMMHOI0 MaTepHaa;

- 3aTPYJHEHHUS B BBIIIOJHEHUU IPAKTUYE-
CKHX 3aJaHuM.

bazoBelii — xoporo

- 3HaHUE MPOTPAMMHOI0 MaTepHaa;
- TPAaMOTHOE M3JIOXKEHHNE, 0€3 CYIIeCTBEH-
HBIX HETOYHOCTEHN B OTBETE HA BOIIPOC;

- IPaBUJIbHOE MPUMEHEHHUE TEOPETUUECKUX
3HAHUI;

- BJIaJICHUE HEOOXOMMBIMU HAaBBIKAMHU TPH
BBITIOJIHEHUU M IIPAKTUYECKUX 3a/ad.

Bricokuii — OTIMYHO

- nIyOOKO€ U MPOYHOE YCBOCHHUE TIPO-
IPaMMHOT'O MaTepUaa;

- MMOJIHBIE , TTOCIICIOBATEIbHBIC , TPAMOTHBIE
Y JIOTUYECKHU M3JIaraeéMble OTBETHI IIPH BU-
JION3MEHEHNUH 3a1aHNS;

- CBOOOJTHO CITPABIISIOIIMECS C TOCTABJICH-
HBIMHU 3a1a4aMi, 3HaHHUA MaTepI/IaJ'Ia;

- IPaBWJILHO 00OCHOBAHHBIC IPUHSATHIC Pe-
IICHUS,

- BJIaJICHUE Pa3HOCTOPOHHUMH HABBIKAMH U
HpI/IeMaMI/I BBITIOJTHCHU A HpaKTI/I‘—IeCKI/IX pa-
0o0T.

6.2 [IpoMe:kyTOUHASI aTTECTALUS CTYAEHTOB MO JUCIUILINHE

[IpomexxyTouHass arrectanms SIBISETCS NMPOBEPKOW BCEX 3HAHWM, HABBIKOB M YMEHMI
CTYACHTOB, MPUOOPETEHHBIX B MPOIECCE U3YUECHUS TUCHHUITMHBL. POPMOI MPOMEKYTOUHOM aT-
TECTAIMH 110 AUCLUUIUIMHE SBJIsSETCS 3a4€T/9K3aMeH.

JI1st OLleHUBaHUS PE3YJIBTaTOB OCBOCHUS AUCLUIUIMHBI IIPUMEHSETCS CIEAYIOINE KPUTe-

pyur OUCHHUBAHUA.

Kpurtepun oneHuBaHus yCTHOTO OTBETAa HA 3a4eTe

OneHka «3a4TeH0» BLICTABIISICTCS CTYACHTY, €CJIN:
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1. BOIPOCHI PaCKPBHITHI, U3TI0KEHBI TIOTUYHO, 0€3 CYIIECTBEHHBIX OIMNOOK;

2. TI0OKa3aHO YMEHHE WUTFOCTPUPOBATH TEOPETUUECKHUE MOJOKECHHS KOHKPETHBIMH TPH-
MepaMmu;

3. TPOJIEMOHCTPUPOBAHO YCBOCHHUE paHEE M3yUEHHBIX BOIMPOCOB, CPOPMUPOBAHHOCTH
KOMIIETEHIINH, YCTOWYUBOCTD UCIIOJIb3YEMbIX YMEHUI U HABBIKOB.

JlomyckaroTcst He3HAYUTEIIbHBIC OIIMOKH.

OneHKka «He 3aYTeH0» BLICTABIISCTCS, SCIIH:

1. He packpbITO OCHOBHOE COJIepKaHUE Y4eOHOTO MaTepHaa;

2. oOHapy)Xe€HO HE3HAHHE WJIM HeTIOHMMaHue OOJbIei HiT Hanbosiee BaKHOW 4acTH
y4eOHOTr0o MaTepuaa;

3. JIOMyIICHBI OMUOKHU B ONPEACICHUH IMOHSATHI, KOTOPHIE HE UCIIPABIICHBI ITOCIIC He-
CKOJIBKUX HaBOJISIIIIMX BOMPOCOB;

4. He chopMUpOBaHBI KOMIIETECHITNHN, YMCHHS U HABBIKU.

6.3 TunosBblie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTEepUaJIbl, He06XOJII/IMI)Ie AJIA OHCHKH
pe3yJbTaTOB OCBOCHHUSA IUCHUIIJIMHDBI

TPEBOBAHUSA K ®OPME OTUYETA 10 JIABOPATOPHOI PABOTE
®opma otyera. OTUET TOKEH COAEPIKAaTh Ha3BaHUE, L1eJIb padOTHI, ONMCAHUE XO0/a Pa-
00TbI, cXeMbl TIPUOOPOB, pacdeTsl, TaOMuUILy, Tpadukn 3aBUCUMOCTH, BbIBOJ. K maboparopHoit
padoTe 10JKHBI OBITH pa300paHbl BOIPOCH! K 3aHSTHIO.

Tema: Onpenesenne pH Boaubix pactsopoBpH-MmeTpomDOKOTECT-2000
KoHTpoJibHBbIE BOPOCHI
IIpokommenTupyiite ypasHenue HepHcra.
Yro takoe pH pactBopa?
B kakux enununax pH usmepsercs?
KakoB ¢uznueckuit cmpicn pH?
Kak pa6ortaet pH-metp?
Kakue ¢pynkuuu BeionHseT MUKponporeccop B pH-merpe?
O uém cBunerenncTByeT pH pactBopa?

NoakowhE

Tema: Onpenesienne cogep:xanust nono K*, Na*, ClIu Ca*+Mg* B Bojie noHoMepom
9KOTECT-2000
KoHTpoabHbIe BONPOCHI
Yro Takoe noH?
3aueM HEOOXOAMMO ONPEAENATh KOHIEHTPALUIO HOHOB?
Kakumu MeToiaMu MOKHO ONIPEICITUTh KOHIICHTPAIIUIO HOHOB?
B xakux equHHIIAX U3MEPSIOT KOHIICHTPAIUIO HOHOB?
Yo Takoe HOHOCENEKTUBHBIN 3IEKTPOa?
Kax on pabotaet?

ouhkowdE

Tema: OnpeneneHne KOHIEHTPALUHM BOAHBIX PACTBOPOB MUKPONPOLECCOPHBIM (POTOKO-

Jopumerpom KOK-3
KoHTpoJbHbIE BONIPOCHI

1. Kak paboraet hoTokonopumerp?

2. Chopmynupyiite 3akoH byrepa — JlambGepta — bepa?

3. Kakue mMeTposiornyeckre XapakTepuCTUKH uMeeT (POTOKO-IOpUMETp?

4. 115t yero Hy*eH B (OTOKOJIOPUMETPE MUKPOIPOIIECCOP, KaKUE PYHKIIMH OH BBITTOJIHSAET?

5. Kak aToT Mukpomporeccop paboraer?

6. Kak MokeT OBbITh MCIOJIb30BaHA MHUKPONPOLIECCOPHAs TEXHUKA AJIS YITy4IIEHUS METPOJIOTH-

YEeCKHUX XapaKTEPUCTUK M PACHIMPEHHsI BO3MOKHOCTEH M3BECTHBIX BaM ONTHYECKUX MPHOOPOB?
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Tema: OnpenesieHne KOHIEHTPaMU BelecTB peppakromerpom UPD 454 b2 M

KoHTposibHbIE BONPOCHI

Yrto Takoe KodHPHUITMEHT MpeTOMIICHHS ?

KaxoBbI 3aKOHBI TpeIOMIICHHS CBETa?

Yro Takoe qucnepcus ceera’?

Kak pa6oraet pedpakromerp?

KakoBbI MeTpoiorunyeckre XxapakTepucTuku pedpakromerpa MPD-454 b2M?

Kakue BenmuduHbl (TapamMeTpsl) u3MepsieT pedpakromerp?

Tema: OnpenesieHe CyMMAapHOIo 3arpsA3HEeHUs BObI YACTOTHBIM KOHAYKTOMeTpoMm JIK-01

arwONE

o

© oo~

KoHTpoJibHbIE BOPOCHI
B uém 3akmroyaercs cyTb KOHIYKTOMETPUUECKOIO METO/1A aHAJIN3A HKUAKOCTEN?
Yro Takoe KOHTaKTHas U OECKOHTAKTHasi KOHAYKTOMETpus?
Pacckaxure o HU u BY konnykromerpuu.
Pacckakute 0 npuHLIKIIE NEHCTBUS YaCTOTHOTO KOHIYKTOMETPA.
KakoBbl npenMyiiecTBa 4acTOTHOTO METOJA M3MEPEHHUs IO CPAaBHEHHIO C aMIUIMTY[-
HbIM?
KakoBbl MCTOYHHMKM IOTPEHIHOCTEW CPEIACTB HM3MEPEHUM, PEAIU3YIOIIMX KOHTAKTHBIN
KOHIYKTOMETPUYECKUI METOL?
Kak, no xakum napamerpam OnpeIesitoT Ka4eCTBO IPUPOIHBIX U CTOUYHBIX BOA?
Yro Takoe ynenabHas 2JE€KTpUUECKas IPOBOJUMOCTD?
B kakux enqununax uzmepsiercs Y II1?

10. Kak mensiercs YOII ¢ 3arpsi3HeHHEM BOJIbI?

BOITPOCHI K KOJIVIOKBUYMY
Tema: Xumusi 6mocdepnbl
OOm1as xapakTepucTika 6uocgepsl.
XUMHYECKHUE DJIEMEHTHI Orochepsl.
JXusoe BemecTBo 6uOChHEpHI.
bananc sHepruu u KpyroBopot Bojibl B Onocdepe.
dotocuHTES.
@YHKINN KUBOTO BEIIECTBA.
KpyroBopoT GMOr€HHBIX 3JIEMEHTOB.
BnusiHre XMMUYECKHUX peakIifii Ha MPOTEKaHUEe MPOIECCOB B JKUBBIX OpPraHU3Max.
XeMoMeuaTopsl, UX GYHKIUH.
Tomnorpagust OMOTeHHBIX AIEMEHTOB B OPraHNU3ME YeJIOBEKa.
buonorudeckas posib XUMHYECKUX 3JIEMEHTOB B OpraHU3MeE.
Tema: Xumust armocgepsl
AHTpONOreHHble BO3JeiicTBUs Ha Ouocdepy, ux KiraccupuKaiys U KpaTkas Xa-
AKTEPUCTHKA.
Crpoenue aTMOChepHl.
CocraB atmocdepsbl.
XUMHUYECKUE peakiiuu B aTMochepe.
[TpoGmemsl 3arpsi3HeHHst aTMOC(EPHOTO BO3/1yXa, UX MOCIIEICTBHS
OCHOBHBIE 3arps3HUTEIN U OCHOBHBIE HCTOYHUKH 3arpsi3HEHUs aTMOC(hephl;
HKOJIOTUYECKHUE TTOCIICACTBHUS 3arpsi3HEHUS aTMOCc(hephl.
Andpo3onu, UX Kiaccu(uKaus U Xapak4TepucTHKa, BO3JCHCTBUE Ha JKUBBIE Op-
TaHWU3MBI.
9. AHTpPONOreHHOE U3MEHEeHHE KiuMaTa ( mpoliieMa «IapHUKOBOTO AP PEKTay).
10. Kucnorueie noxau. /[Ba moaxoaa k mpoOaemMe KUCTOTHBIX JOXKICH.
11.  O3onoBelii cioit. O6pa3oBaHKe U pacmaj 030Ha.

CoNoOARWNE

L
= o

N M WND
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12.  TIpobGnema pa3pylieHus: 030HOBOTO CJIOSI.

13.  OpraHu3anroOHHO-TIPOPHIAKTHUECKUE W TEXHUYCCKHE MEPOTPHUSTHS 10 CHUXKE-

HUIO U 00€3BPEKUBAHHUIO BEIOPOCOB B aTMOchepy.

14.  HayuHble OCHOBBI TUTUEHHYECKOTO HOPMHUPOBAHUS aTMOC(HEPHOTO 3arpsi3HEHUS.

CanuTapHbIil HA30p U KOHTPOJIb YPOBHS 3arps3HEHHS aTMOC(EPBI.

15.  Dxonormueckoe cocTosiHue armochepsl r. biiaroseniencka 1 AMypckoii o01acTu.
Tema: Xumus ruapocgepsl

1. OOmiast xapakTepucTrKa ruapochepbl. MexaHu3M BO3HUKHOBEHHS M JBOIIOIUH

THIIPOCHEPHI.

2. Boganbie pactBopsl. Paznoxxenue n o6pazoBanue Bojbl B Orocdepe.

3. Cocrosiaue Bozibl B Onocdepe. CocTaB MPUPOIHBIX PACTBOPOB.

4. dusnko-xuMuYeckue mpoiecchl B ruapocdepe. IIpecHbie Boabl (TOA3EMHBIE U

IIOBEPXHOCTHBIE).

5 XuMu4ecKkuil coctaB MOpPCKOit Boibl. Diopa u ¢ayHa.
6 buonoruueckas Boza.

7. buonoruueckue mporueccsl B ruapocdepe.

8 OBTpOodUKaIsI BOJOEMOB.

9 Kucnoruelie ocagku.

10. XUMUA BOTOEMOB.

11. [IpupoaHbIC BOBI U TSKEIbIC METAILIBL.

12. 3arpszaenne MupoBoro okeana HeTernpoIyKTaMu U OPraHUnICCKUMH BElIeCTBa-
MU

Tema: Xumus aurocgepsl

1. Crpoenue u coctaB 3eMJu.
2. CtpoeHue u cocTaB 3eMHOUM KOPBHI.
3. I'eoxumuyeckne KacCU(PUKAIUU XUMAYECKUX FIIEMEHTOB.
4. OcHOBHBIE 3aKOHOMEPHOCTH PACIIPEACIICHUS] XUMUUECKUX 2JIEMEHTOB.
5. OU3NKO-XUMUYECKHE TPOIECChl B JHUTOC(hepe — BBHIBETPUBAHHE, PACTBOPEHHE,
TUIPOITH3.
6. Boga nmutocdepsi.
7 [Toussl. CocTaB u CBOMCTBA MOYB.
8. AHTpOIOreHHO€e BO3/IeHCTBUE Ha TUTOChEpy.
9 3arps3HEHUE U pa3pylIeHHE MOYB.
Tema: KadyecTBo OKpyskaromiei cpeabl
1. KauecTBo okpyxaromeit cpeasl. BpenHbie BemecTBa B OKpyKarolleu cpee.
2. MoOHUTOPUHT OKpYXarolien cpeasl. Buibl MOHUTOpPUHTA.
3. TOKCHYHOCTh XUMHUYECKUX COECTMHEHUI. BUIbI TOKCMYECKOTO BO3IEMCTBHS BpPEI-
HBIX BEIIECTB Ha )KUBBIE OpraHu3Msl (7).
4. CymmapHoe JieficTBHE BpPEIHbIX BEUIECTB Ha KHUBbIe OpraHu3Msl (1).
1) OcHoBHBIE 3arps3HUTENU aTMOC(hepbl, UX BO3JCHCTBHE HA KHUBBIC Opra-
uusmel (2,3,4,5,6,7).
2) OcHOBHBIE 3arpsI3HUTENN TUAPOCHEPDI, UX BO3JIEHCTBUE HA KUBBIE Opra-
HU3MHI (2,3,4.6.7).
3) OcHOBHBIE 3arps3HUTENN JUTOCHEPHI, UX BO3JCHCTBHE HA KUBBIE Opra-
HU3MHI (2,3,4.6.7).
BAPUAHTBI KOHTPOJIBHBIX PABOT
Tema: Xumust armocepnt
Bapmuanr 1
1. TIpoGnema «KUCIOTHBIX AOXKAeH». /[Ba moIxo/a K pacCMOTPEHHUIO MPOOIEMBI KUCIOTHBIX
NOXKIEH.

2. Atmocdepa. Ctpoenue atMmochepsl.
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Bapuanr 2
1. Xwumuyeckue peakuuu B armochepe.
2. Absposzonu. Buasl aspozoneit. MexanuzM o0pa3zoBaHMs a’po30Jieid, UX BO3JEHCTBHE Ha
KHUBBIE OPTaHU3MBI.
Bapuanr 3
1. IIpobnema pa3pyiieHHst 030HOBOTO CIIOSI.
2. CocraB atmocdepsl. [TocTosiHHBIE U IEpEMEHHBIE KOMIIOHEHTBI aTMOC(hepbl
Bapuant 4
1. TIpoGnema rio6ambHOTO MOTETUICHUS (KTTAPHUKOBBIN YPPEKT»).
2. Coctas atmocdepsl. CiaydaliHble KOMIIOHEHTbI aTMOC(Epbl, UX 3HaYEHUE B COXPAHEHUU
KauyecTBa BO3/AYIIHOMN CPEbl.
Bapuant 5
1. PaanoakTHBHOCTH KaK OMACHBIH ()aKTOp aHTPOIIOTCHHOTO 3arpsi3HEHHUS.
2. 3arpssHeHue atMoc(hepHoro Bo3ayxa. OCHOBHbIE UICTOUHUKU U OCHOBHBIE 3arpsI3HUTEIH
atMocdepsr. [TocnencTBust 3arps3HEHNUS.
Tema: Xumusi okpy:Kkaromeii cpeabl
Bapuanr 1
1. Cpena. Oxpyxatomias cpeaa, ee xapakrepuctuka. [locneacTBus n3aMeHEeHHI B OKpyXka-
IOILEH cpere.
2. Cucremssble 3akoHbl b. Kommonepa. 3akon «Bce cBs3ano co Bcem» (O BceoO1eit cBs3u
BEIICH U SBJICHUI B IPUPO/IC U YEIIOBEUECKOM OOIIECTBE).
Bapuanr 2
1. KagecTtBO OKpyx)arwiiei cpeapl. BemiectBa 3arps3HuTenu. 3arps3HEHUE OKpYKaroliei
cpenapl. Bunel 3arpssaenus. Tpanchopmalyst BEIECTB B IPUPOJIE.
2. Cucremnsle 3akoHbl b. Kommonepa. 3akon «Bce momkHo Kyna-to aeBatses» (O 3akoHax
COXpaHEHHUS).
Bapuanr 3
1. Tokcu4yHOCTbh XMMHUYECKHX BemlecTB. CTeneHb TOKCUYHOCTH. CTaHapThl KauecTBa.
2. Cucremnsle 3akoHbl b. KomMonepa. 3akon «Huuto He maercs mapom» (O 1ieHe pa3Bu-
THSA).
Bapuanr 4
1. Tumnsl B3aMMOAEHUCTBUS KUBBIX OPraHU3MOB. XEMOMEIUATOPHI.
2. Cucremnsle 3akoHbl b. Kommonepa. 3akon «lIpupoxaa 3naer iyumie» (O riraBHOM KpuTe-
PHH HBOJIIOLIMOHHOTO 0TOOPA).
Bapuanr S
1. Xusoe BemectBo 6uocdepsl. Cocras, cTpoeHHE, GYHKINN )KUBOTO BEILIECTBA.
2. Cucremnsle 3akoHbl b. KoMmMonepa. 3akon «Ha Bcex He xBatut» (OO OrpaHUYCHHOCTH
pECypCoB).
Bapuanr 6
1. TlouBsl, X COCTaB, CTPOCHHUE, KJIACCU(PUKALINA U (PYHKIHH.
2. KpyroBopoT OHOTEHHBIX 3JIEMEHTOB
Bapuanr 7
1. Artmocdepa. Cocras, cTpoeHue, CBONCTBA.
2. KpyroBopoT OGHMOTr€HHBIX 3JIEMEHTOB.

Bapuanr 8
1. Tunppocdepa. Bona npecnas u conenas. CoctaB, CBOWCTBa BOJBI.
2. O3oH B cTparochepe. Mexanusm ero odpazoBanus u pazpyuieHusi. O30H B Tporocdepe.

Bapuanr 9
1. 3arpszuenne MupoBoro okeana. Boga uucras u «rpsizHas». KadectBo Boabl. Ouncrka
BOJIBI.

2. Jlutocdepa. CocTaB, cTpOCHHE, 3aKOHOMEPHOCTH PACIPOCTPAHEHUNH XMMUYECKHUX HIie-
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MEHTOB B 36MHOU KOpE.
Bapuant 10
1. Anspozonu. Cocras, knaccudukarysi, CBOHCTBA.
2. Bopa nmutocdepsl, ee BUJIbI, CBOMCTBA 1 OCOOCHHOCTH.

TEMBbBI PEOEPATOB
3akoH P® no oxpaHe okpyxkarouieil cpeapl.
Hoxtpuna P® 1o oxpaHe OKpy>Karouien cpebl.
DKOJIOTUYECKUIT MOHUTOPHHT.
30HBI 9KOJOTHYECKOTr0 Oe/ICTBUS.
DKOJIOTHYecKre KaTacTpoQsbl.
JesTenbHOCTD NPEANPUATHI 110 OXPaHE OKPYKAIOIIEH CPEIbI.
DKosoruyeckoe 00pazoBaHHe.
MexyHapoIHOE COTPYAHHUECTBO B 00JIACTH OXPaHbl OKPYKAIOLIEH cpebl.
DKOJIOTUYECKHE MPECTYIUICHUS ¥ UX TTOCIIEICTBUSI.
10. Oxpana BoaHbIX pecypcoB PO.
11. Oxpana atmocdepsi B PO.
12. Oxpana nouBsl B PO.
13. Dkocucrema: cTpyKTypa, IPUHIUIB (PyHKIMOHUPOBAHUS U JTMHAMUKA PAa3BUTHSI.
14. Dxonoruyeckue NpoodIEMbl YHEPTETUKH.

CoNoOk~wWNE

IPUMEPHBIE BAPUAHTBI TECTOBBIX 3AJTAHUM
BapuanTt 1

1. Ymo onpedenuno gpopmuposanue 210016101 IKONO2UU 6 CAMOCHOAMETLHYIO OUCUUNIIU-

Hy (BapMaHTOB OTBETOB MOKET ObITh HECKOJIBKO):

1) Pa3BuTHe yenoBeyecTBa Kak COLMYMa;

2) Poct noTtpebienus NpupoIHbIX PECYPCOB;

3) PazBuTHe HayKN U TEXHUKHU;

4) Mex1yHapOoIHOE COTPYIHUYECTRO;

5) Pa3zBuTHe BHENTHIX YKOHOMUYECKUX CBSI3EH;

6) UcuepmaeMoCcTh OCHOBHBIX MPUPOJIHBIX PECYPCOB.

2. Kmo eénepévie npumeHnun mepmun «3konozuan? Imo...

1) Y.[lapBuH;

2) D.I'exkenp;

3) B.1.Bepnanckwuii,

4) H.®.Peiimepc;

5) K. Tponns;

6) H.H.Mowucees

3. Umo nazvigaemcsa npupooHo-pecypcHbvim nomenyuaiom meppumopuu? 3mo .

1) npupoHbIE pecypcChl Ha ONPENEICHHON TEPPUTOPHH, KOTOPBIE MOTYT BOBJIEKATHCS B XO351H-

CTBEHHYIO JIEATEIbHOCTh

2) 6uocdepa;

3) METEOKITMMAaTHUECKHE XapaKTEPUCTHKY;

4) B0300HOBHUMBIE IPUPOAHBIE PECYPCHI.
4. Kozcoa u 20e cocmosnca 1-viit Mestcoynapoouwlii Konepecc no oxpamne okpysycaiouieil
cpeovl:

1) B Mockse B 1998 1;

2) B Crokronbme B 1972 T;

3) B Puo-ne-Xaneiipo B 1992 1;

4) B Pume B 1972 1;
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5) B Huro-Hopke B 1980 r;
6) B Kuoto B 1987 1.
5. Texnozennwtit nymo pazeumusn — 3mo:
1) nyTh, OCHOBAaHHBII HA BOBJICYCHUH B XO3SHUCTBEHHBIA 000POT BCE OOJIBIIETO KOJUYECTBA pe-
CypCOB;
2) pecypcocbeperaroimuii MyTh pa3BUTHUS C UCIIOIb30BaHNE HOBEHIIINX JOCTH)KEHUN TEXHUKH.
6. Ycmoiuntuueoe pazeumue — mo ...
1) npOMBILIIEHHOE Pa3BUTHE C YCTOMYHUBBIMU TEMIIAMU POCTA HA MPOTSHKEHUU Psijia TOCTIETHUX
J€T;
2) pa3BUTHE, KOTOPOE 00ECIIEYUBAET MOCTOSIHHOE BOCIIPOU3BOICTBO MPOU3BOACTBEHHOT'O T10-
TEHIMaJIa Ha IEPCIEKTUBY;
3) coxpaHeHHue CIIOKUBIIUXCS TEMIIOB IPUPOCTA HACEIICHUS.
7. Kozoa nauanu gpopmuposamuca sxonozuueckue npooiemol:
1) B mepBoii mosioBuHE 20-T0 CTOJIETHUS;
2) Bo BTOpO# 1osioBUHE 20-T0 CTONETHS;
3) B koHIIe 19-T0 Beka;
4)Ha Bcex 3Tarnax pa3BUTHS YEJIOBEUYECKOr0 0OIIECTBA.
8. Umo enusem na popmuposanue IKon02uvecKux npooaem:
1) YucneHHOCTh HacEIeHUS;
2) YcioBus KU3HU HACETICHUS;
3) UckycctBo;
4)Hayxa;
S)Penurus
9. I'nobanvnule IKo102UUECKUE NPOOIEMBL.
1) NmeroT rutaHeTapHbIi XapakTep U 3aTparuBaroT BCE YEIOBEUECTBO;
2) 3aTparuBaroT TOJIBKO MHAYCTPHAILHO PA3BUThIE CTPAHBI;
3) 3arparuBaroT TOJIbKO T€ CTPaHbl, IJ1€ HEJOCTATOYHO BHUMAHUS YAEIsAETCs BOIPOCAM OXPaHBI
OKpYXKaroIlel Cpeibl;
10. Ilpupononv3osanue, Kaxk 001acmy 3HAHU, 3AHUMAECA
1)uzyueHreM npupoaHbIX PECYPCOB;
2) U3y4eHHEM BOIPOCOB KCIUTyaTalluy IPUPOJIHBIX PECYPCOB;
3) u3y4eHneM cCoOXpaHEeHHUs1 1 BOCIPOU3BOJCTBOM MPUPOAHBIX PECYPCOB.
11. Kakue kauecmeeHnHble USMEHEHUA NPOUIOULTU 60 3AUMOOMHOUIEHUAX Ye108eKA U NPU-
Ppoovl K konuy 20-20 cmonemus:
1) YenoBeuecTBO OCO3HAIO, YTO TEXHOT'€HHBIHN MMyTh pa3BUTHSI IPUBEAET K INI00AIBHOM 3K0JI0-
TUYecKoi KaTacTpode;
2) YenoBeuecTBO MPOJOJIKAET HapallliBaTh aHTPOIIOTEHHOE BO3IEHCTBIE HAa IPUPOY.
12. I'oe 6 nepgyro ouepeov hopmupyromcesn 2nodanvusvle IKon0zuuecKue npoodiemol:
1) B 5JKOHOMHUYECKH Pa3BUTHIX CTpaHax 3araja;
2) B pa3BUBAIOILIUXCS CTpaHaXx;
3) B cTpaHax OBIBIIETO COIMAMCTHYECKOTO JIarepsi;
4) npyroii BapuaHT OTBETA.
13. Umo maxoe 3Ko102uvecKuil Kpusuc:
1) yxynueHue kauecTBa OKpY>KaroIen Cpepl;
2) pe3koe yBeIMUeHNE BIAUSHUS U3MEHEHHOM JII0IbMU MTPUPO/IbI Ha OOIIECTBEHHOE PA3BUTHE;
3) Takoe cOCTOsIHHE OKPY>KaIOIIeH Cpeibl, KOT/1a KaueCTBO €€ KOMIIOHEHTOB HEOOpaTUMO yXy/I-
HICHO.
14. UYmo maxoe rkonozuueckas kamacmpoga:
1) aTO 0OpaTuMoOe COCTOSIHKUE, B KOTOPOM YE€JIOBEYECTBO BHICTYIAET aKTUBHO J€HCTBYIOMIEH CTO-
POHOM;
2) 5T0 HEOOpPATUMOE COCTOSTHHE, KOT/1a YEIOBEK SIBJISCTCS MACCUBHOW CTOPOHOM.
15. Ymo maxoe npupoonasn cpeoa:



44

1) COBOKYIHOCTh a0MAaTHYECKUX U OMAaTHYECKUX KOMIIOHEHTOB ITPUPOIBI 3€MIIU;

2) 3TO eCTeCTBEHHAs PaCTUTEIBLHOCTD U JKUBBIE OPIaHU3MBIL;

3) 3TO HETPOHYThIE HUBUIN3ALMEN YIACTKH 3€MHOTO 1I1apa.

16. B uem cywnocms 3aKona Hezamenumocmu ouocgepul:

1) 6uocdepa npeacraBusieT coOON SAMHCTBEHHYIO CUCTEMY 00SCIICUHBAIONIYIO YCTOHYUBOCTh
cpenpl OOUTaHMS;

2) 6uocepy HeNnb3sl 3aMEHUTh, HO MOYKHO BHJIOM3MEHUTD.

17. CkonbKo 06110 IKON0ZUYECKUX PEBOIIOYUIL.

1) nBe; 2) uetkipe; 3) 0ATh; 4) MIECTb.

18. Pe3ynomamom KaKkoil IK0102UHeCKUIl pesoIloyUuU Cmaj 2no0aabHblil IKOJA02UYECKUIL
Kpu3suc:

1) BTOpOIf; 2) TpeTheit; 3) nmATOi; 4) MECTOM.

19. Kakoe énusanue na okpysncarouiyio cpedy 0Kazpléaem pocm HAceneHus, - 3mo:

1) HUKaKOTO; 2) OTPUIIATENBHOE; 3) TIOJIOKUTEIBHOE

20. B kakux cmpanax Haubo.1ee b1COKUI MEeMN POCMA HACEIeHUA:

1) B 5KOHOMUYECKH Pa3BUTHIX CTpaHax 3araja;

2) B crpanax Asun u AQpuku;

3) B Poccun.

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

1) na;

2) HeT;

3) oKa3bIBaeT KOCBEHHO.

22. Umo makoe Inepzemuyeckas npooiema, Imo:

1) HexBaTKa 3JIEKTPOIHEPTHUH;

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

3) cHMXKeHHe MOTPeOJICHHs SHEPTHH 0]] BO3IEHCTBHEM HKOJOTMUECKUX OpTaHU3aIil.

23. B kakux cmpanax makcumanvnoe nompeodnenue IHepeun Ha OYuLy Hacea1eHus .

1) B cTpaHax ¢ HU3KUMH JOXOIaMH;

2) B cTpaHax — 3KCHopTepax HePTH;

3) B pa3BUTHIX CTpaHax 3amaja.

24. Ymo makoe 2100a1bHblIl CHIPLEGOI KPUZUC - IMO:

1) aeuIUT ChIpbs B OTAEIHHOM PETHOHE;

2) neGuIUT ChIpbs U1l BHITyCKa KaKOM-TMO0 MPOAYKIIMU B pa3HbIX CTpaHax;

3) OTCyTCTBHE 3aI1acOB CBIPbsI BO BCEM MUpE.

25. Ceazanvl 1u 2nodanvHvie npodiemol Yenoeuecmed ¢ IKOHOMUKOU OMOETbHBIX 20CY-
oapcme:

1) cBsi3aHbI;

2) He CBSI3aHbI;

3) CcBSI3aHBI OTYACTH.

26. Ceazanvl 1u 2nob6anbHvle MUpogvle nPoodIEMbL C RPODIEMOTL BOUHBL U MUDA.:

1) na;

2) Her.

27. Oka3vlearom u 61uAHUE MUPOBBIE IKOJI02UYECKUE NPODOIEMbl HA 300P08bE HACEEHUA:
1) na;

2) Her;

3) oTyacTu.

28. Umo makoe 2nob6anvnoe 3azpaznenue OKpyHcarouieii cpeowl.

1) 3TO N3MEHEHNE ECTECTBEHHBIX XapaKTEPUCTHK CPEbl BO BCEM MUPE;

2) 3TO BIUSTHUE XO3UCTBEHHON JESATEIbHOCTH HA TEPPUTOPUH OJHUX TOCYJAPCTB HA COCTOSIHHE
Cpelbl APYTUX TOCY1apCTB.
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29. Umo makoe mpancmeppumopuaibHoe pacnpeoeieHue 3a2pA3HAIOUUX 6eulecme - IMmo.
1) pacmipocTpaneHue Ha OOJbIIOE PACCTOSIHUE OT UCTOYHUKA BO3ICHCTBHS;

2) pacpocTpaHEeHUE Ha TEPPUTOPUH HECKOJIBKUX FOCYJAPCTB MM HECKOJIBKHX PErHOHOB.
30. Ymo maxkoe napuuxoswlii Ipghexkm - 3mo:

1) yaep:kanue 3HaUNTEILHON YaCTH TEIUIOBOW SHEPTUU COJIHIA Y TIOBEPXHOCTH 3EMJIH;

2) yCUJIeHHUE MOTOKA TEIIOBOW SHEPTHH MO JCHCTBUEM MAPHUKOBBIX Ta30B.

31. Kakue 2a3vl Ha3vléaiomcsa NApHUKOGHIMU .

1) yriaekucblii ra3 ¥ METaH;

2) IMOKCH]I CEPBI U TUOKCHJL a30Ta;

3) KUCHOPOJ U XJIOP.

32. Umo ompascaom cmanoapmol Kauecmea OKpysHcarouieil cpeowvl:

1) ypoBeHb OOIIECTBEHHBIX MOTPEOHOCTEH;

2) ypoBeHb (aKTHUECKOTO BO3ACHCTBUS HA OKPYKAIOIIYIO CPEAY;

3) ypOBEHb SKOHOMHYECKHI CTAOUIBLHOCTH.

Bapuanr 2

1. Kmo eénepevie npumenun mepmun «Ikoaocua»? Imo...
1) Y.[dapBuH;
2) O.I'exkenb;
3) B.1.Bepuackuii;
4) H.®.Peiimepc;
5) K.Tpomnns;
6) H.H.Mowucees
2. Umo onpedenuno hopmuposanue 21006anbHoil IKOI02UU 6 CAMOCHOAMENLHYIO OUCYUNIU-
Hy (BapMaHTOB OTBETOB MOKET ObITh HECKOJIBKO):
1) PazButue yenoBevecTBa Kak COLUYMa;
2) Poct notpebieHus IpUPOIHBIX PECYPCOB;
3) Pa3zBuTHe HayKN U TEXHUKHU;
4) MexayHapoIHOE COTPYAHUYECTBO;
5) Pa3zBuTHe BHENTHMX SKOHOMUYECKUX CBSI3EH;
6) McuepnaeMoCTb OCHOBHBIX ITPHUPOJIHBIX PECYPCOB.
3. Umo nazvigaemcsa npupooHo-pecypcHbvim nomenyuaiom meppumopuu? 3mo .
1) npupoaHbIe pecypchl Ha ONpeAETIeHHON TeppUTOPUH, KOTOPBIE MOT'YT BOBJIEKAThCs B X035~
CTBEHHYIO JIeATEIbHOCTh
2) 6uocepa;
3) METEOKIIMMATHYECKHE XapaKTEPUCTHKHY;
4) B0300OHOBHUMBIE IPUPOAHBIE PECYPCHI.
4. Kozcoa u 20e cocmosnca 1-viit Mestcoynapoouwlii Konepecc no oxpamne okpysycaiouieil
cpeovl:
1) B Mockse B 1998 1;
2) B Crokronbme B 1972 T;
3) B Puo-ne-Kaneiipo B 1992 1;
4) B Pume B 1972 1;
5) B Heio-Mopxe B 1980 r;
6) B Kuoto B 1987 1.
5. Kozoa nauanu ¢popmuposamusca 3konozuveckue npoodaemol:
1) B nepBoii nosoBuHe 20-ro CTOJIETHS;
2) Bo BTOpO# nosioBuHE 20-r0 CTONETHS;
3) B koHI1Ie 19-TO Beka;
4)Ha BCeX dTalax pa3BUTHS YEIOBEUECKOTO OOIIECTBA.
6. Ycmointuueoe pazeumue — mo ...
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1) IpOMBIIIIEHHOE PA3BUTHE C YCTOMUMBBIMU TEMIIAMHU POCTa HA MPOTSHKEHUH Psifia TIOCIETHUX
JIeT;

2) pa3BuTHE, KOTOPOE 00ECIIEUNBACT MOCTOSTHHOE BOCIIPOM3BOICTBO MTPOU3BOJICTBEHHOTO T10-
TEHI[MaJIa Ha TIEPCIEKTUBY;

3) coxpaHeHHUE CIIOKUBILUXCS TEMIIOB IPUPOCTA HACEIICHUS.

7. Texnozennwtit nymo pazeumus — ymo:

1) myTh, OCHOBaHHBII Ha BOBJICUCHUH B XO3SMCTBEHHBII 000POT BCe OOJIBIIETO KOJINYECTBA pe-
CypCOB;

2) pecypcocbeperaromuii IyTh pa3BUTHUS C UCTIOIH30BAHNE HOBEHIINX JOCTHKEHUH TEXHUKH.

8. Umo enusem na popmuposanue Iko102uvecKux npooem:

1) YncrieHHOCTh HACeICHUS;

2) YcnoBus )KU3HHA HACEIICHNUS,

3) UckycctBO;

4)Hayxa;

S)Penurus

9. I'nobanvnule IKo102UUECKUE NPOOTIEMBL.

1) NmeroT rutaHeTapHbIi XapakTep U 3aTparuBaroT BCE YEJIOBEUECTBO;

2) 3aTparuBaroT TOJIBKO HHIYCTPUATIHLHO PA3BUTHIE CTPAHbL;

3) 3arparuBaroT TOJIbKO T€ CTpaHbl, IJ1€ HEJJOCTATOYHO BHUMAHUS YEAETCS BOIPOCAM OXPaHbI
OKPYXKAaroIIel Cpeibl;

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

1) YenmoBeuecTBO 0CO3HAJIO, YTO TEXHOTEHHBIN ITyTh Pa3BUTHSI IPUBEJIET K III00ATBHOM 9KOJIO-
TUYecKOor KaTtacTpode;

2) YenoBeuecTBO MPOJOJIKAET HapalllMBaTh aHTPOIIOTEHHOE BO3ICIICTBUE HAa IPUPOY.

11. IIpupononv3zoeanue, Kak 06.1acms 3HAHU, 3AHUMAEMCA

1 )u3ydeHreM nNpupoOIHBIX PECYPCOB;

2) U3y4eHHeM BOIIPOCOB KCILUTyaTalluu MPUPOIHBIX PECYPCOB;

3) u3ydeHueM COXpaHEHHUs U BOCIIPOU3BOICTBOM IPUPOIHBIX PECYPCOB.

12. I'oe ¢ nepeyio ouepeowv hopmupyromces 2nodanvhvle IKonozuuecKue npoodiemol:

1) B 5JKOHOMHUYECKH Pa3BUTHIX CTpaHax 3araja;

2) B pa3BUBAIOIIUXCS CTpaHaX;

3) B cTpaHax OBIBIIETO COIMATMCTHYECKOTO JIarepsi;

4) npyroii BapuaHT OTBETA.

13. Ymo maxoe 3Kono0cuuecKuii Kpuzuc:

1) yXyaueHue kadecTBa OKpysKaroliel cpesibl;

2) pe3koe yBEeIMUEHUE BIAUSHUS U3MEHEHHOM JII0IbMU MTPUPO/IbI HA OOILIECTBEHHOE PA3BUTHE;
3) Takoe cOCTOsIHHE OKPY>KaIOIIeH Cpe/ibl, KOT/1a Ka4eCTBO €€ KOMIIOHEHTOB HEOOpaTUMO yXy/I-
HICHO.

14. UYmo maxoe rkonozuueckas kamacmpoga:

1) aTO 0OpaTUMoOe COCTOSIHKE, B KOTOPOM YE€JIOBEUECTBO BHICTYIAET aKTHUBHO JEHCTBYIOMLIEH CTO-
POHOM;

2) 3TO HEOOpaTUMOE COCTOSIHHE, KOT'/1a YEJIOBEK SIBJISIETCS TACCUBHOM CTOPOHOM.

15. Ymo maxoe npupoonasn cpeoa:

1) COBOKYITHOCTh a0MaTHYECKUX M OMAaTHUYECKUX KOMIIOHEHTOB MPUPOIbI 3EMJIH;

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

3) 3TO HETPOHYThIE HUBUIIN3ALMEN YIaCTKH 3€MHOTO 1I1apa.

16. Kakoe enuanue na okpyscarougyio cpedy 0Ka3vléaem pocm HACENEHUA, - IMO:

1) HuKaKoro; 2) OTpULATENbHOE; 3) MOJI0KUTEIBHOE

17. CKonbKo 6b1710 IKOI02UYUECKUX PECONIOUUIL.

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

18. Pe3ynomamom Kakoii IKOn02u4ecKuil pesoiioyuu Cmas 2100a1bHblil IKOJ102UYECKUTL
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Kpu3suc:

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

19. B uem cywinocmp 3aKona nezamenumocmu ouocghepoi:

1) 6uocdepa npeacrapisier cOO0H SAUHCTBEHHYIO CUCTEMY 00€CTICUNBAIONTYI0 YCTOHYHMBOCTh
Cpenbl OOUTaHUS;

2) 6uocdepy Heb3s 3aMEHHUTh, HO MOYKHO BUJION3MCHHTD.

20. B kakux cmpanax Haubo.1ee bICOKUI Memn pOCma HACEeHU:

1) B 5KOHOMUYECKH Pa3BUTHIX CTpaHax 3araja;

2) B crpanax Asun u AQpuku;

3) B Poccun.

21. Oka3vigaem iy pocm YUCIEHHOCMU HACENEHUA 6IUAHUE HA NPOO0E0IbCHEEHHYIO NPO-
onemy:

1) na;

2) HeT;

3) oKa3bIBaeT KOCBEHHO.

22. Umo makoe Inepzemuueckasn npooaema, 3mo:

1) HexBaTKa 3JEKTPOIHEPTUH;

2) yBenu4eHue NoTpeOIeHUs ANEKTPOIHEPTUU YEIIOBEYECTBOM H, KaK CIIEJICTBHE, POCT BOBJIEUE-
HUS B XO3SMCTBEHHBII 000POT I3HEPrOPECYPCOB;

3) cHIKeHHEe TOTPeOICHHS SHEPTUU 101 BO3JCHCTBHEM SKOJIOTHUECKUX OpraHU3aIlHi.

23. Umo makoe 2100a1bHblil CHIPbEOI KPUSUC - IMO:

1) AepUIUT ChIpbS B OTAEIHHOM PETHOHE;

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

3) OTCyTCTBHE 3a11acoB CHIPbSI BO BCEM MUDE.

24. B kakux cmpanax makcumaivHoe nompeoienue IHepeun Ha Oyuly HaceaeHusA:

1) B cTpaHax ¢ HU3KUMH JOXOIaMH;

2) B cTpaHax — 3KCHopTepax HePTH;

3) B pa3BUTHIX CTpaHax 3amaja.

25. Ceazanvl 1u 2nodanvHvie npodiemsl Yenoeuecmed ¢ IKOHOMUKOU OMOETbHBIX 20CY-
oapcme:

1) cBsi3aHbI;

2) He CBSI3aHbI;

3) cBSI3aHBI OTYACTH.

26. Ceazanvl 1u 2nobanbHble MUpPosvle NPoOIEMBL C NPODOIEMOIL BOUHBL U MUPA.

1) na;

2) Her.

27. YUmo makoe 2nobdanvhoe 3azpa3HeHue oKpyxcaouieii cpeowl.

1) 5TO U3MEHEHNE €CTECTBEHHBIX XapaKTePUCTHUK CPEIbI BO BCEM MHUPE;

2) TO BIUSHUE XO3AHCTBEHHON NEATSIIEHOCTH HA TEPPUTOPUH OJHHUX TOCYIaPCTB HA COCTOSTHUE
CpeIbl IPYTHX TOCYIapCTB.

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

2) HeT;

3) otyactu.

29. UYmo makoe mpancmeppumopuaibHoe pacnpeoeieHue 3azpa3sHAIouux 6euecme - Imo.
1) pacnipocTpaHeHHe Ha OOJIBIIIOE PACCTOSIHUE OT HCTOYHUKA BO3JICHCTBHUS;

2) pacpocTpaHEeHUE Ha TEPPUTOPUH HECKOJIBKUAX TOCYIAPCTB HIIM HECKOIBKIX PErHOHOB.

30. YUmo ompascarom cmanoapmol Kauecmea OKpysHcarouieil cpeovl:

1) ypoBeHb OOIIECTBEHHBIX MMOTPEOHOCTEN;

2) ypoBeHb (PaKTUIECKOTO BO3ICHCTBHUS HA OKPYKAIOIIYIO CPEIY;

3) ypOBEHb SKOHOMHUYECKHI CTAOUILHOCTH.

31. Kakue 2a3vl Ha3vléaiomca NAPHUKOGHIMU .



48

1) yrnekucinelii raz u MeTaH;

2) AMOKCH]I CEPbI M TUOKCH]I a30Ta;

3) KHCIIOPOJI U XJIOP.

32. Umo maxkoe napuuxoswlii Ipghexkm - 3mo:

1) ynep:xaHue 3HaUMTEIBbHOM YaCTH TEIJIOBOM 3HEPIUHU COJIHIA Y IOBEPXHOCTH 3EMIIH;
2) yCUJICHHUE MOTOKA TEIIOBOW SHEPIHHU MO ACHCTBUEM MAPHUKOBBIX ra30B.

Bapuant 3

1. Ycmoiutuueoe pazeumue — smo ...
1) npoMBIlIIEHHOE Pa3BUTHE C YCTOMUYMBBIMU TEMIIAMU POCTA Ha NMPOTSKEHUU PsiJia TIOCIEIHNUX
JeT;
2) pa3BuTHE, KOTOPOE 00ECIIEUNBACT MOCTOSHHOE BOCIIPOM3BOICTBO MTPOU3BOJICTBEHHOTO T10-
TEHI[MaJIa Ha TIEPCIEKTUBY;
3) coxpaHeHue CII0KUBILKXCS] TEMIIOB IPUPOCTA HACEJIECHUSI.
2. Umo onpedenuno ¢hopmuposanue 2n100anbHoll IKONOZUU 8 CAMOCHLOAMETLHYI0 OUCUUNIIU-
Hy (BapUaHTOB OTBETOB MOKET ObITh HECKOJIBKO):
1) PazButue yenoBeuecTBa Kak COLMYMa;
2) Poct moTpebiieHus MpUPOIHBIX PECYPCOB;
3) PazBuTHe HayKN U TEXHUKHU;
4) MexyHapoJHOE COTPYIHUYECTRO;
5) Pa3zBuTre BHEUTHNX YKOHOMUYECKUX CBSI3EH;
6) UcuepmaeMoCTh OCHOBHBIX PUPOJIHBIX PECYPCOB.
3. Umo nazvieaemca npupooHo-pecypcHbviM nomenyuaiom meppumopuu? 3mo .
1) npupoiHbIe pecypchl Ha OIpeeIeHHON TEPPUTOPUH, KOTOPBIE MOTYT BOBJIEKAThCS B XO351ii-
CTBEHHYIO JIEATENBHOCTh
2) 6uocdepa;
3) MeTeOKIMMaTUYECKHE XapaKTePUCTHKH;
4) B0O30OHOBHUMBIE TPUPOJIHBIE PECYPCHI.
4. Texnozennwtit nymo pazeumus — Imo:
1) myTh, OCHOBaHHBII Ha BOBJICYEHUH B XO3SHUCTBEHHBIH 000POT BCE OOJIBIIETO KOJUYECTBA Pe-
CypCOB;
2) pecypcocbeperaromuii MyTh pa3BUTHUS C UCIOIb30BaHNE HOBEHIIINX JOCTH)KEHUN TEXHUKH.
5. Koz2oa nauanu ¢popmuposamuca yxonocuueckue npoodiemol:
1) B nepBoii nosoBuHe 20-ro CTONETHS;
2) Bo BTOpO# nojoBuHe 20-T0 CTONETHS;
3) B koHI1Ie 19-r0 Beka;
4)Ha Bcex 3Tamax pa3BHTHUS YEIOBEUYECKOro 0OIIecTBa.
6. Kmo enepevie npumenun mepmun «Ikoaocua»? Imo...
1) Y.[lapBuH;
2) O.I'exkenp;
3) B.1.Bepuanckuii;
4) H.®.Peiimepc;
5) K. Tponns;
6) H.H.Mowucees
7. Kozoa u 20e cocmosnca 1-vtit Mescoynapoonwlii Konzpecc no oxpame oOKpyxycaroujei
cpeowl:
1) B Mockse B 1998 1;
2) B Crokronbme B 1972 1;
3) B Puo-ne-Kaneiipo B 1992 r;
4) B Pume B 1972 1;
5) B Hrto-Hopke B 1980 r;
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6) B Kuoto B 1987 1.
8. Umo enusem na popmuposanue Iko102udeckux npooiem:

1) YncrieHHOCTh HACeICHUS;

2) YcnoBus )KU3HHA HACEIICHNUS,

3) UckyccTBo;

4)Hayka;

5)Penurus

9. Ilpupononv3osanue, Kaxk 06.1acmov 3HAHUIL, 3AHUMAECMCA .

1 )u3ydyeHneM nNpUpOIHBIX PECYPCOB;

2) u3y4eHHEeM BOIPOCOB IKCILTyaTallluy IPUPOIHBIX PECYPCOB;

3) u3y4eHueM COXpaHEHHUs U BOCIIPOU3BOICTBOM IIPUPOIHBIX PECYPCOB.

10. Kakue kauecmeeHnHble U3MEHEHUs NPOUIOULTU 60 63AUMOOMHOUIEHUAX Ye108eKA U NPU-
Poovl K Konyy 20-20 cmonemus:

1) YenoBeuecTBO OCO3HAIIO, YTO TEXHOTCHHBIN IMYTh Pa3BUTH MPUBEIET K MI00ATBHOI 3K0JI0-
TUYeCKOor Karactpode;

2) YenoBeuecTBO MPOJOJIKACT HAPAIIMBATh aHTPOIOTEHHOE BO3ICHCTBIE HA TPUPOY.

11. I'nobanvuble IK0102UYECKUE NPODIEMDL.

1) MmeroT rutaHeTapHbIi XapakTep U 3aTparuBaoT BCE YEIOBEUECTBO;

2) 3aTparuBaroT TOJIKO UHIYCTPUAIBHO PA3BUTHIE CTPAHbL;

3) 3aTparuBaroT TOJIBKO T€ CTPaHbl, IJI€ HETOCTATOYHO BHUMAHUS YEINSETCS BOMPOCAM OXPaHBI
OKpYKaroIlEe Cpeibl;

12. I'oe 6 nepgyto ouepeodv hopmupyromces 2nodanvhvle IKoa0zuuecKue npoodiemol:

1) B 5JKOHOMHUYECKH Pa3BUTHIX CTpaHax 3araja;

2) B pa3BUBAIOIINXCS CTpaHaX;

3) B cTpaHax OBIBIIETO COIMATTMCTHYECKOTO JIarepsi;

4) npyroit BapuaHT OTBeTA.

13. Kakoe énusanue Ha oKpysucarouyro cpedy 0Kazpléaem pocm HACENeHUA, - IMO:

1) HUKaKOrO; 2) OTPUIIATENHLHOE; 3) MOJIOKUTEILHOE

14. Ymo makoe 3xon0cuyeckas kamacmpoga:

1) aTO 0OpaTUMOE COCTOSIHKE, B KOTOPOM UYEJIOBEYECTBO BHICTYAET aKTHBHO JEHCTBYIOIIEH CTO-
POHOI1;

2) 5T0 HEOOpaTUMOE COCTOSIHHE, KOT/1a YeTIOBEK SBISETCS MTACCUBHON CTOPOHOIA.

15. Ymo maxoe npupoonas cpeoa:

1) COBOKYITHOCTh a0MaTHUECKUX M OMATHYECKMX KOMIOHEHTOB MPUPOIbI 3eMIIH;

2) 9TO €CTeCTBEHHAsl PACTUTEIHHOCTD U KUBBIE OPTaHU3MBI;

3) 3TO HETPOHYTHIC TUBUIIU3AIIMEN YIACTKH 3€MHOTO I1apa.

16. Ymo maxoe 3Kon0cuuecKuii Kpuzuc:

1) yxyauieHnue kayecTBa OKpY>Karolen Cpesbl;

2) pe3koe yBeIMueHUE BIUSHUS U3MEHEHHOM JIF0IbMU MTPUPO/IBI Ha OOIIECTBEHHOE PA3BUTHE;
3) Takoe cOCTOsTHHE OKPY>KaIOLIeH Cpe/ibl, KOT/1a Ka4eCTBO €€ KOMIIOHEHTOB HE0OpaTUMO yXy/I-
HICHO.

17. CKonbKo 0b1710 IK0102UHECKUX PEeGONIOUUIL.

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

18. Pe3ynvmamom Kakoii I3K0102u4ecKuil pesoiioyun cmai 2100a1bHblil IKOI02UUeCKUTL
Kpu3suc:

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

19. B uem cywynocmp 3aKona nezamenumocmu ouocghepoi:

1) 6uocdepa mpenacrapnser coO0M eAMHCTBEHHYIO CHCTEMY 00€CIIEUMBAIOIIYIO YCTOHYHNBOCTD
cpenbl OOUTaHMS;

2) 6uochepy HeNb3sl 3aMEHUTh, HO MOKHO BHIOM3MEHUTD.

20. Ymo makoe Inepzemuueckasn npooiema, 3mo:

1) HEXBaTKa 2IEKTPOIHEPTHUH;
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2) yBenuueHHEe NOTPEOICHUS IIEKTPOIHEPTUH YEIIOBEUECTBOM H, KaK CJIEJCTBHE, POCT BOBJIECYE-
HUS B XO3SMICTBEHHBII 000POT Y3HEPrOpeCcypCoB;

3) cHMKeHHEe TOTPEOJICHHS SHEPTHH 0] BO3ICHCTBHEM YKOJIOTHUECKUX OpraHU3aIUil.

21. Oka3zvleaem nu pocm YUCAeHHOCIMU HACEICHUA 6UAHUE HA NPOOOBOTbCHEEHHYIO NPO-
onemy:

1) na;

2) HeT;

3) oka3bIBaeT KOCBEHHO.

22. B kakux cmpanax Haubo.1ee 6blCOKUI MmeMn pocma HACeNeHU:

1) B 5KOHOMHUYECKH Pa3BUTHIX CTpaHaX 3araja;

2) B crpanax Asuu u AQpuku;

3) B Poccun.

23. Umo maxkoe 2nob6anvHulil ColPbe8oil KPU3UC - IMO.

1) aeuIUT ChIpbs B OTAEIHHOM PETHOHE;

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

3) OTCyTCTBHE 3a11acoB ChIPbSl BO BCEM MUPE.

24. B kakux cmpanax makcumaivHoe nompeoieHue IHEPeun Ha OYuLy Hacel1eHUs:

1) B cTpaHax ¢ HU3KUMH JOXOIaMH;

2) B cTpaHax — 3KCIopTepax HeQTH;

3) B pa3BUTHIX CTpaHax 3amaja.

25. Umo makoe 2nobdanvhoe 3azpa3HeHue oKpyycaouieii cpeowl.

1) 3TO U3MEHEeHNe eCTECTBEHHBIX XapaKTePUCTHK CPEbl BO BCEM MHUPE;

2) 3TO BIUSIHUE XO3UCTBEHHON JESITEIbHOCTU HA TEPPUTOPUM OJHUX T'OCYJAPCTB HA COCTOSIHUE
CpeIbl IPYTHX TOCYIapCTB.

26. Ceazanvl 1u 2100a1bHbIE MUPOGHIE NPODSIEMBL C NPODIEMOTL 8OUIHBL U MUPA .

1) na;

2) Her.

27. Ymo maxoe napuuxoewlit 3ghpghpexm - smo:

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

2) ycuiIeHHe MOTOKA TEIIOBOW SHEPTHHU MO ASHCTBUEM MAPHUKOBBIX ra30B.

28. Oka3zviearom nu enuanue Mupogvle IK0J102uuecKue npodaemvl Ha 300pP06ve HACENEHUA:
1) na;

2) HeT;

3) oTyacTtu.

29. UYmo makoe mpancmeppumopuaipbHoe pacnpeoeieHue 3azpa3sHAIOuUX 6euyecme - Imo.
1) pactipocTpaHeHue Ha OOJBIIIOE PACCTOSHUE OT UCTOYHUKA BO3ICHCTBHS;

2) pacripocTpaHeHHE Ha TEPPUTOPUH HECKOJIBKUX FOCYAAPCTB WIIM HECKOJIBKUX PETHOHOB.

30. Kakue 2a3vl Ha3vléaiomcsa NAPHUKOGHIMU .

1) yrnekucnelii ra3 u MeTaH;

2) TNOKCU]T CEPBI U JUOKCHU] a30Ta;

3) KHCIIOPOJI U XJIOP.

31. YUmo ompascaiom cmanoapmol Kauecmea OKpysHcarouieil cpeovl:

1) ypoBeHb OOIIECTBEHHBIX MMOTPEOHOCTEN;

2) ypoBeHb (aKTHUECKOTO BO3JACHCTBUS Ha OKPYKAIOIIYIO CPEaY;

3) ypOBEHb SKOHOMHUYECKHI CTAOUITLHOCTH.

32. Ceazanvl 1u 2100a1bHbBIE NPOOIEMBL UET06CUECMEA C IKOHOMUKOU OMOEIbHBIX 20C)-
oapcme:

1) cBs13aHbI;

2) He CBSI3aHbI;

3) cBsi3aHBI OTYACTH.

Bapmuanr 4
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1. Kozcoa nauanu ghopmuposamuca ykonozuveckue npoodiemol:
1) B nepBoii nosoBuHe 20-ro CTOJIETHS;
2) BO BTOPOIi 1mojioBuHe 20-TO CTOJICTHS,
3) B koH1ie 19-r0 Beka;
4)Ha Bcex 3Tarnax pa3BUTHS YeJIOBEUYECKOro 00IIeCTRa.
2. Umo makoe IK0102udeCcKuil Kpu3uc:
1) yxynmeHue kauecTBa OKpY»Karolel Cpebl;
2) pe3koe yBeIHYeHHE BIMSHUS U3MEHEHHOM JIF0IbMU TIPUPOABI Ha OOIIECTBEHHOE Pa3BUTHE;
3) Takoe COCTOSIHUE OKPY>KaIoIlel Cpe/Ibl, KOr1a KayecTBO €€ KOMIIOHEHTOB HEOOpaTUMO YXY/I-
LIEHO.
3. Umo nazvieaemcsa npupooHo-pecypCcHbiM ROMEHUUAIom meppumopuu? Imo .
1) npuposiHbIE pecypchl Ha OIPENEIECHHON TEPPUTOPUH, KOTOPhIE MOTYT BOBJIEKATHCS B XO35H-
CTBEHHYIO JIEATEIBHOCTh
2) 6uocdepa;
3) METEOKITUMATHYECKHE XapaKTEPUCTHKHU;
4) BO30OHOBHMEIE IPUPOIHBIC PECYPCHI.
4. Texnozennwtii nymo pazeumus — ymo:
1) nyTh, OCHOBaHHBII Ha BOBJICYEHUH B XO3AHUCTBEHHBIH 000POT BCE OOJIBIIETO KOJUYECTBA Pe-
CypCOB;
2) pecypcocOeperaronuii myTh pa3BUTHSI C HCIOJIb30BAHHE HOBEHIIHNX TOCTHIKCHUN TEXHUKH.
5. Yemoiituugoe pazeumue — amo ...
1) npoMBIlIEHHOE pa3BUTHE C YCTOMYMBBIMU TEMIIAMU POCTA Ha MPOTSKEHUU PsiJia OCIEAHUX
JeT;
2) pa3BuTHE, KOTOPOE 00ECIIEYNBAET OCTOSIHHOE BOCIIPOU3BOACTBO IIPOU3BOJCTBEHHOIO I10-
TEHIIMAJIa HA IEPCIIEKTUBY;
3) coxpaHeHue CII0KUBILINXCS TEMIIOB IPUPOCTA HACETIECHUSI.
6. Kmo enepevie npumenun mepmun «Ikoaocusa»? Imo...
1) Y.[lapBuH;
2) O.I'exkenp;
3) B.1.Bepuasckui;
4) H.®.Peiimepc;
5) K.Tpomnns;
6) H.H.Moucees
7. Kozcoa u 2oe cocmosnca 1-viit MestcoynapoOouslii Konzpecc no oxXpamne okpyycarouienl
cpeowi:
1) B Mockse B 1998 1;
2) B Crokronbme B 1972 T;
3) B Puo-ne-Kaneiipo B 1992 1;
4) B Pume B 1972 1;
5) B Helo-Mopxe B 1980 r;
6) B Kuoto B 1987 1.
8. Umo eénusem na gpopmuposanue IK0102uecKux npoodaem:
1) YncrieHHOCTh HaceIeHUs;
2) YcnoBus KU3HU HACETICHMUS;
3) UckyccTBO;
4)Hayxa;
5)Penurus
9. IIpupononvioseanue, Kax 0daacms 3HAHUIL, 3AHUMACHICA
1 )u3ydyeHneM NpUpOIHBIX PECYPCOB;
2) u3y4eHHEeM BOIPOCOB KCILTyaTalluy IPUPOIHBIX PECYPCOB;
3) u3ydeHueM COXpaHEHUs U BOCIIPOU3BOICTBOM IIPUPOIHBIX PECYPCOB.
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10. Kakue kauecmeenHble UIMEHEHUA NPOUIOULTU 60 63AUMOOMHOUIEHUAX Ye108EKA U NPU-
Poowl K Konyy 20-20 cmonemus:

1) YenoBeuecTBO OCO3HAIIO, YTO TEXHOT'€HHBIH ITyTh pa3BUTHSI IPUBEAET K INI00AIBHOM 3KO0JI0-
ru4eckoi karactpode;

2) YenoBeuecTBO MPOJOJIKAET HapallliBaTh aHTPOIIOTEHHOE BO3ACIICTBUE HAa IPUPOY.

11. I'nobanvnwle IKo102UUECKUE NPOOEMBL.

1) MmeroT rutaHeTapHbIi XapakTep U 3aTparuBaroT BCE YEJIOBEUECTBO;

2) 3aTparuBaroT TOJIbKO UHIYCTPUAIBLHO PA3BUTHIC CTPAHbL;

3) 3arparuBaroT TOJIKO T€ CTpaHbl, IJI€ HEJOCTATOYHO BHUMAHUS YEIAETCS BOIPOCAM OXPaHBI
OKPYKaroIIel Cpeibl;

12. I'oe 6 nepeyto ouepeov hopmupyromcesn 2nodanvhsvle IKo102u4ecKue npoodiemol:

1) B 5KOHOMUYECKH Pa3BUTHIX CTpaHax 3araja;

2) B pa3BUBAIOILIUXCS CTpaHaXx;

3) B cTpaHax OBIBILIETO COLMATTUCTHUECKOTO JIareps;

4) npyroi BapuaHT OTBETA.

13. Kakoe énuanue na okpyscarougyio cpedy 0Ka3vléaem pocm HACENeHUA, - IMO:

1) HuKakoro; 2) OTpULATENBHOE; 3) MOJIOKUTEIBHOE

14. Umo makoe 3xono02uueckan kamacmpodga:

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

2) 3T0 HeoOpaTUMOE COCTOSIHUE, KOI'/1a YEJIOBEK SIBJISETCS TACCUBHOM CTOPOHOI.

15. Ymo maxoe npupoonas cpeoa:

1) COBOKYITHOCTh a0MaTUUECKUX U OMAaTHYECKHX KOMIIOHEHTOB IPUPOIbI 3EMJIH;

2) 3TO eCTeCTBEHHAsI pAaCTUTEIbHOCTD U KUBbIE OPTaHU3MBI;

3) 3TO HETPOHYThIE HUBUIN3ALMEN YIAaCTKH 3€MHOTO 11apa.

16. Ymo onpeodenuno hopmupoeanue 2100an1bHOI IKOI0ZUU 8 CAMOCHOAMETILHYIO OUCHU-
nauny (BapMaHTOB OTBETOB MOJKET ObITh HECKOJIBKO):

1) PazButne yenoBedecTBa Kak COIUYMa;

2) Poct noTtpebienus NpupoIHbIX PECYPCOB;

3) PazBuTHe HayKN U TEXHUKHU;

4) Mex1yHapOoIHOE COTPYIHUYECTRO;

5) Pa3zBuTHe BHENTHIX YKOHOMUYECKUX CBSI3EH;

6) UcuepmaeMoCcTh OCHOBHBIX MPUPOJIHBIX PECYPCOB.

17. CKonbKo 061710 IKON02UUECKUX PEBOTIOYUIL.

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

18. Pe3ynomamom Kaxkoil IK0102UHeCKUTL PeGONIOUUN CIATL 2100a1bHbLIL IKO102UYECKUT
Kpu3suc:

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

19. B uem cywynocmp 3axKona nezamenumocmu ouocghepol:

1) 6uocdepa mpenacrapnser coO0M eAMHCTBEHHYIO CHCTEMY 00€CIIEUYMBAIOIIYIO YCTOHYHNBOCTD
cpenbl OOUTaHMS;

2) 6uocdepy Henb3st 3aMEHUTh, HO MOYKHO BUJOM3MEHUTb.

20. Ymo ompasicarom cmanoapmol Kauecmea OKpyHcarouieii cpeowl:

1) ypoBeHb OOIIECTBEHHBIX MTOTPEOHOCTEH;

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

3) ypOBEHb SKOHOMHYECKHIA CTAOUILHOCTH.

21. Oka3vieaem iu pocm YUCIEHHOCMU HACENEHUA 6/ITUAHUE HA NPOO0E0IbCHIBEHHYIO RPO-
onemy:

1) na;

2) HeT;

3) oka3bIBacT KOCBEHHO.

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

2) yBenu4eHHe MoTpeOIeHUs ANEKTPOIHEPTUU YEIOBEUECTBOM U, KaK CJIEJCTBUE, POCT BOBJIEUE-
HUS B XO3SMCTBEHHBII 000POT I3HEPrOPECYPCOB;

3) cHIKEeHHEe TOTPeOIeHUS PHEPTUHU 10T BO3JCHCTBIEM SKOJIOTHUYECKUX OpraHU3aIlHii.

23. Umo maxkoe 2nob6anvHulil ColPbe8oil KpU3UC - IMO.

1) aepuIUT ChIpbs B OTAEIHHOM PETUOHE;

2) neuuT CHIPBS A7 BBITYCKA KaKOM-TH00 MPOAYKIIUH B Pa3HBIX CTPaHAX;

3) oTCyTCTBHE 3a11acoB CHIPbSI BO BCEM MUDE.

24. Ceazanul 1u 2nobdanvHbvle MUposvle nPoodIEMbL C RPODOIEMOIL BOTHBL U MUPA.

1) na;

2) Her.

25. Umo makoe 2nob6anvroe 3azpasnenue OKpyxcarouieii cpeowl.

1) 3TO U3MEHEHNE ECTECTBEHHBIX XapaKTEPUCTHK CPEbl BO BCEM MUPE;

2) 5TO BIUSTHUE XO3HCTBEHHON JESATEILHOCTH HA TEPPUTOPUH OJHUX TOCYJAPCTB HA COCTOSIHHE
Cpebl PYTUX TOCY1apCTB.

26. B kakux cmpanax makcumaivHoe nompeodneHue IHEPeUU Ha OYULy HACE/IeHUA'

1) B cTpaHax ¢ HU3KUMHU JJOXO/IaMH;

2) B cTpaHax — dKcrnopTepax Hedtu;

3) B pa3BUTHIX CTpaHax 3anaja.

27. UYUmo makoe napnuxoswtii 3ghghexm - 3mo:

1) ynep:xaHue 3HaYUTEIbHON YaCTH TEIJIOBOM SHEPTUHU COJIHIA Y IOBEPXHOCTH 3EMIIH;

2) yCUJIeHHE MOTOKA TEIIOBOW HEPTHHU MO ACHCTBUEM MTAPHUKOBBIX ra30B.

28. Oka3zvigarom nu enuanue Mupogvle IK0J102uuecKue npodaemvl Ha 300pP06ve HACENEHUA:
1) na;

2) Her;

3) oTyacTtu.

29. Ceazanvl 1u 2nodanvHvie npodiemsvl Yen06eyecmed ¢ IKOHOMUKOU OMOETbHBIX 20CY-
oapcme:

1) cBsi3aHbI;

2) He CBSI3aHbI;

3) cBSI3aHBI OTYACTH.

30. Kakue 2a3vl Ha3bl6aomca NAPHUKOGLIMU .

1) yrnekucnelii ra3 u MeTaH;

2) IMOKCH]I Cephl U TMOKCH]T a30Ta;

3) KHCIIOPOJI U XJIOP.

31. B kakux cmpanax naudonee 6blCOKUI MeMN POCMA HACENEHUA:

1) B 5JKOHOMHUYECKH Pa3BUTHIX CTpaHax 3araja;

2) B crpaHax Asuu u AQpuku;

3) B Poccun.

32. UYmo maxoe mpancmeppumopuaibHoe pacnpeoeieHue 3a2pA3HAIOUUX 6euecme - Imo.
1) pacmipocTpaHeHue Ha O0JIbIIIOE PACCTOSHUE OT UCTOYHUKA BO3JIEHCTBUS;

2) pacpocTpaHEeHUE Ha TEPPUTOPUH HECKOJIBKUX FOCYIapCTB HIIM HECKOJIBKHX PErHOHOB.

Bapmuanr S

1. Kozoa u 20e cocmosanca 1-vtit Mescoynapoonsliit Konzpecc no oxpame oKpyycarouiei
cpeowl:

1) B Mockse B 1998 1;

2) B Crokronbme B 1972 1;

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

4) B Pume B 1972 1;

5) B Huto-HMopke B 1980 r;
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6) B Kuoto B 1987 1.
2. Umo makoe 3K0n102uyecKuil Kpu3uc:
1) yxyauieHue Kka4yecTBa OKPYKarolie cpeipl;
2) pe3koe yBeIM4eHUE BIUSHUS U3MEHEHHOM JIF0IbMU MTPUPOJIBI HA OOIECTBEHHOE PA3BUTHE;
3) Takoe COCTOsTHHE OKPY>KAIOLIeH Cpe/Ibl, KOT/1a Ka4eCTBO €€ KOMIIOHEHTOB HEOOpaTUMO yXy/I-
HICHO.
3. Umo nazvigaemcsa npupooHo-pecypcHbvim nomenyuaiom meppumopuu? Imo .
1) npupoiHbIe pecypchl Ha OINpeIeIeHHON TePPUTOPHUH, KOTOPHIE MOTYT BOBJIEKATHCS B XO351ii-
CTBEHHYIO JIEATEIBHOCTh
2) 6uocdepa;
3) METEOKIIMMATUYECKUE XapaKTEPUCTUKHY;
4) BO30OHOBHUMBIE MPUPOIHBIC PECYPCHI.
4. Texnozenuwtit nymo pazeumus — Imo:
1) myTh, OCHOBAaHHBII HA BOBJIICYCHUH B XO3HCTBEHHBIH 000POT BCEe OOIBIIETO KOINYECTBA pe-
CypCOB;
2) pecypcocbeperarmmuii myTh pa3BUTHUS C UCIIOIb30BaHNE HOBEHIIINX JOCTH)KEHUN TEXHUKH.
5. Yemoiiuuesoe pazeumue — smo ...
1) mpOMBIIIIEHHOE Pa3BUTHE C YCTOMYMBBIMU TEMIIAMH POCTA HA MPOTSHKEHUU PsiJia TOCTIETHUX
J€eT;
2) pa3BUTHE, KOTOPOE 00ECIIEYNBAET MOCTOSIHHOE BOCIIPOU3BOICTBO MPOU3BOACTBEHHOT'O T10-
TEHIMaJIa Ha IEPCIEKTUBY;
3) coxpaHeHHUe CIIOKUBIIUXCS TEMIIOB IPUPOCTA HACETICHUSI.
6. Ymo enuaem na popmuposanue 3Kon02uuecKux npoonem:
1) YUncneHHOCTh HaceTIeHUS;
2) YcnoBus ®U3HU HACEIICHNUS,
3) UckycctBo;
4)Hayka;
5)Penurus
7. Kozoa nauanu gpopmuposamocsa sxonozuueckue npooniemol:
1) B mepBoii nosioBuHe 20-r0 CTONETHS;
2) Bo BTOpO# nosioBUHE 20-r0 CTONETHS;
3) B koHIIe 19-T0 Beka;
4)Ha Bcex 3Tarnax pa3BUTHS YEJIOBEYECKOro OOIIECTBa.
8. Kmo eénepevie npumenun mepmun «3konocusan? Imo...
1) Y.[lapBuH;
2) D.I'exkenp;
3) B.1.Bepuasckuii;
4) H.®.Peiimepc;
5) K. Tponns;
6) H.H.Mowucees
9. IIpupononvzoseanue, Kax 0daacms 3HAHUIL, 3AHUMACHICA
1 )u3ydeHneM NpUpOIHBIX PECYPCOB;
2) u3y4eHHEeM BOIPOCOB KCILTyaTalluy IPUPOIHBIX PECYPCOB;
3) n3y4eHueM COXpaHEHHUs U BOCIIPOU3BOICTBOM IIPUPOIHBIX PECYPCOB.
10. Kakue xauecmeeHnHble U3SMEHEHU NPOUIOULTU 60 63AUMOOMHOUIEHUAX Ye108eKA U NPU-
Poovt K Konyy 20-20 cmonemus:
1) YenoBeuecTBO OCO3HAIIO, YTO TEXHOT€HHBIH MyTh pa3BUTHS MPUBEAET K IN100ATBbHOM 3K0JI0-
TUYeCKOor KaTtacTpode;
2) YenoBeuecTBO MPOIOJIKAET HapallliBaTh aHTPOIOTEHHOE BO3ICICTBIE HAa IPUPOY.
11. Ymo maxoe 3kon02uueckas kamacmpoga:
1) 3T0 0OpaTHMOE COCTOSIHUE, B KOTOPOM YEJIOBEYECTBO BHICTYIAET AKTHBHO JICHCTBYIOIICH CTO-
POHOM;
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2) 3T0 HeOOpaTUMOE COCTOSIHNE, KOT'/1a YEJIOBEK SBJISIETCS ITACCUBHON CTOPOHOM.

12. I'0e 6 nepeyro ouepeov popmupyromes 2n100anvHble IKOI02UUECKUE NPOOTEMDBL:

1) B 5KOHOMHUYECKH Pa3BUTHIX CTpaHax 3amaja;

2) B pa3BUBAIOIINXCS CTpaHax;

3) B cTpaHax OBIBILIErO COLMAIMCTUYECKOIO JIareps;

4) npyroit BapuaHT OTBETA.

13. Kakoe énusanue Ha OKpysicarouiyio cpedy 0Kazvléaem pocm HACeNeHUs, - IMO:

1) HUKaKOTO; 2) OTPUIIATENBHOE; 3) TIOJIOKHUTEIBHOE

14. I'no6anvnule IK0N02UUECKUE RPOOTEMBL.

1) NmeroT mutaneTapHbIi XapakTep U 3aTparuBaoT BCE YEIOBEUECTBO;

2) 3aTparuBaroT TOJIBKO HHIYCTPUAIBHO PAa3BUTHIE CTPAHbL;

3) 3aTparuBaroT TOJIbKO T€ CTPaHbl, IJI€ HETOCTATOYHO BHUMAHUS YEISETCS BOIPOCAM OXPaHBbI
OKpYKarolleu Cpeibl;

15. Ymo maxoe npupoonas cpeoa:

1) COBOKYITHOCTh a0MaTUUECKUX U OMAaTHYECKUX KOMIIOHEHTOB MPUPOIbI 3EMJIH;

2) 3TO eCTeCTBEHHAs PAaCTUTEIHLHOCTD U JKUBBIE OPTaHU3MBIL;

3) 3TO HETPOHYThIE HUBUIIN3ALMEN YIaCTKH 3€MHOTO 1I1apa.

16. UYmo onpedenuno popmuposanue 2100a1bHOM IKOJI02UU 8 CAMOCHOAMETbHYIO OUCHU-
nauny (BapuaHTOB OTBETOB MOKET ObITh HECKOJIBKO):

1) PazButue yenoBevecTBa Kak COIUYMa;

2) Poct nmoTpebiieHus IpUPOHBIX PECYPCOB;

3) PazBuTue HayKN U TEXHUKHU;

4) MexyHapOoJHOE COTPYIHUYECTRO;

5) Pa3zBuTue BHEUTHNX YKOHOMUYECKUX CBSI3EH;

6) UcuepmaeMoCTh OCHOBHBIX IPUPOJIHBIX PECYPCOB.

17. CKonbKo 061710 IKON02UUECKUX PEBOTIOYUIL.

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

18. Pe3ynomamom Kaxkoil IK0102UHEeCKUTL PEGOIOUUN CIATL 2100a1bHbLIL IKOJ102UYECKUT
Kpu3suc:

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

19. Ymo maxoe 3nepzemuueckan npooiema, 3mo:

1) HexBaTKa SIEKTPOIHEPTHH;

2) yBenn4eHHe NoTpeOIeHNs FIEKTPOIHEPT U YEJIOBEYECTBOM U, KakK CIIEJICTBUE, pOCT BOBJIEUE-
HUS B XO35ICTBEHHBIN 000POT HEPrOPECYpPCOB;

3) cHWKeHUe TOTPEOICHUSI YHEPTUHU T10]] BO3ICHCTBUEM SKOJIOTUUECKUX OpraHU3aIlil.

20. Ymo ompasicarom cmanoapmol Ka4ecmea OKpyicarouiell cpeovl:

1) ypoBeHb OOIIECTBEHHBIX MOTPEOHOCTEH;

2) ypoBeHb (aKTHUECKOTO BO3ACHCTBUS Ha OKPYKAIOIIYIO CpEaY;

3) ypOBEHb SKOHOMHUYECKHI CTAOUITLHOCTH.

21. Oka3vigaem 1y pocm YUCIEHHOCMU HACENEHUA 6IUAHUE HA NPOO0EOIbCHEEHHYIO RPO-
onemy:

1) na;

2) HeT;

3) oKa3bIBaeT KOCBEHHO.

22. B uem cywynocms 3aKona Hezamenumocmu duocgepeol:

1) 6uocdepa mpenacrasnsier coO0M eAMHCTBEHHYIO CHCTEMY 00€CIIEUYMBAIOIIYIO YCTOHYHNBOCTD
cpelpl 0OUTaHUS;
2) 6uocdepy Henb3st 3aMEHUTh, HO MOYKHO BUJOM3MEHUTb.

23. Umo makoe 2100anbHblil COIPbEBOU KPUSUC - IMO.

1) neuuT CHIPhs B OTAEIHHOM PETUOHE;
2) neunuT CHIPhs I BBITYCKA KaKOH-IMO0 IPOIYKIIMH B Pa3HBIX CTPaHaX;

3) oTCcyTCTBHE 3a11acoOB CHIPbSI BO BCEM MUPE.
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24. Ceazanvl 1u 2n1006anbHbIe MUPOGHIE NPODIEMBL C NPODIEMOTL 60IIHBL U MUPA.

1) ma;

2) Her.

25. Oka3viearom iu eauanue Mupogvle IK0a102udecKue npoodiemovt Ha 300P06be HACEIeHUA:
1) na;

2) HeT;

3) oTyacTu.

26. B kakux cmpanax maxcumanvHoe nompeodieHue IHepeuu Ha Oyuly HaceaeHu.

1) B cTpaHax ¢ HU3KUMH JOXOaMU;

2) B cTpaHax — dKcrnopTepax HedTu;

3) B pa3BUTHIX CTpaHax 3amnaja.

27. UYmo makoe napnuxoswtii 3gpghexm - 3mo:

1) ynepxanue 3HaUUTEIbHON YaCTH TEIUIOBOM YHEPTHH COJIHIA Y TIOBEPXHOCTH 3EMIIH;

2) yCUJIeHHUE MOTOKA TEIIOBOW SHEPTHHU MO ACHCTBUEM MAPHUKOBBIX ra30B.

28. Umo makoe 2no06anvnoe 3azpasHenue oOKpyyHcarouieii cpeowl.

1) 3TO U3MEHEeHne eCTECTBEHHBIX XapaKTePUCTHUK CPEIbl BO BCEM MUPE;

2) 9TO BIMSTHUE XO35UCTBEHHOM JACATEIHHOCTA Ha TEPPUTOPUH OJTHUX TOCYAAPCTB HA COCTOSTHUE
Cpebl IPYTHX TOCYIapCTB.

29. Ceazanwl 1u 2nodanvHvie npodemovl Yen06e4ecmed ¢ IKOHOMUKOU OMOETbHBIX 20CY-
oapcme:

1) cBsi3aHbl;

2) HE CBSI3aHbI;

3) cBsI3aHBI OTYACTH.

30. B kakux cmpanax naubonee 6blCOKUI MeMN POCMA HACENEHUA:

1) B 5JKOHOMUYECKH Pa3BUTHIX CTpaHax 3araja;

2) B cTpaHax A3uu u AQpuku;

3) B Poccun.

31. Ymo makoe mpancmeppumopuaibHoe pacnpeodenenue 3azpAIHAIOUUX 6eUleCE - IMO.
1) pactipocTpaHeHue Ha OOJIbIIIOE PACCTOSIHUE OT UCTOYHUKA BO3JEHCTBUS;

2) pacrpocTpaHeHHE Ha TEPPUTOPHH HECKOJIBKUX TOCYAAPCTB WIIM HECKOJIBKUX PETHOHOB.
32. Kakue 2a3vl Ha3vléaiomcsa NAPpHUKOGHIMU .

1) yriexkucnelii ra3 u MeTaH;

2) IMOKCH]T CEPbI U TUOKCHJI a30Ta;

3) KUCIOPOJ U XJIOP.

BOIIPOCHI K 3AYETY

1. Ilpenmer xumuu okpyxarwiei cpeabl. [Tonstue cpeapl. XUMHUYECKUE 3IEMEHTHI, aTOMBI,
MOJIEKYJIbl — OCHOBAa CTPOECHUS OOBEKTOB OKpyKarouien cpenbl. PopMbl HAXOXKACHUS XU-
MUYECKHX JIEMEHTOB, UX KpaTKas XapaKTepHUCTUKA.

2.  OcCHOBHBIC 3aKOHOMEPHOCTH PaclpOCTPAaHEHHUs XMMHUYECKHX 3JIEMEHTOB. ['eoxumuueckue
KJIaccu(puKaum XuMHUYECKHUX JIEMEHTOB. XeMmocdepa.

3. buocdepa, ee cocraB u cTpykrypa. KuBoe BemecTBo Onochepsl, ero GyHKIMHU. YPOBHU

OpraHM3aly JKUBOTO BellecTBa. BUOreHHble M BTOPOCTENEHHBbIE XMMHUYECKHE AJIEMEHTHI

ounochepsl.

Turbl B3aMMOJEHCTBHS )KUBBIX OPraHU3MOB. XE€MOMEIUATOPHI.

5. buoreoxuMuyeckue HUKIBI XUMUYECKUX 3JIEMEHTOB. POb )KUBOTO BellecTBa B KPyroBOpO-
T€ BEIIECTB U YHEPIHH.

6. Artmocdepa. CtpoeHue, cocTaB M MPOUCXOXKICHHE aTMOc(epbl. XMMHUYECKHE PEaKIUu B
atMocdepe.

7. 3arpssHeHue atMocepHoro Boszayxa. HaydHble OCHOBBI THTHEHHUYECKOTO HOPMHUPOBAHUS
3arpsi3HEHUS aTMOC(EPHI.

8. Abspozonu, ux kiaccupukanus U xapakrepuctuka. @otoxumuyeckuii cMor. BozzieiictBue

B
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a’po30JIed Ha )KUBBIC OPTAHU3MBI.

9. Kucnotnsle noxau. /[Ba moaxoaa B pacCMOTPEHUH IPOOIEMbI KUCIOTHBIX JTOKICH.

10. Os3own B npupoze. [IpoGiiema pa3pyiieHus: 030HOBOTO CIIOSI.

11. TIIpobnema «mapaukoBoro 3hdexra». Knorckuii mpoToko.

12. 3amwuTa atMochepbl OT XUMHUECKOTO 3arps3HEHUS.

13. Xwumwus mutocdepsl. Ctpoenue u coctaB 3emin. ['opHbie moposl. COCTaB B CTPOEHUE 3EM-
HOM KOPBL.

14. ®uzuko-xumMHuuecKkue IMpolecchl B JIUTOC(hepe — BBIBETPUBAHUE, PACTBOPEHHE, TUAPOIIU3.
AHTpOTIOreHHbIE U3MEHEHUS JIUTOCHEPHI.

15. Boga nutocdepsl, ee Buabl 1 oco0eHHOCTH. [Iponcxoxaenne Bo 3eMiu.

16. PagmoakTUBHOCTH KaK OMACHBIN (PaKTOp aHTpONOreHHoro xapakrepa. Ilpupoansiii GoH.

17. TlouBsl, ux crpoenue u kinaccugpukanus. [Ipodbaema 3arps3Henus u paspyieHus nous. Pe-
KyJbTHBAIHS [TOYB.

18. CocraB nous, GPU3NKO-XUMHUYECKHE MTPOLIECCHI, IPOTEKAIOIIUE B TOYBAX.

19. CocraB u OCHOBHBIE CBOMCTBa BOJIbL. Boja mpecHast u cosneHas. Boyia KUBBIX OpraHU3MOB.
KpyroBopot Bozibl. 3HaueHHEe BOJIbI AJIs1 )KU3HU Ha 3eMJIe.

20. Tmapocdepa. MexaHn3M BOZHUKHOBEHUS M SBOJIIOLMU MHUPOBOTO OKEaHa.

21. 3arpssHenue MupoBoro okeaHa. Boma uucras u «rpssHas». IBTpo(UKaIUs BOJLOEMOB.
HayuHble OCHOBBI THTHEHHYECKOTO HOPMHUPOBAHUS 3arPsI3HEHUS THAPOCHEPEI.

22. CrouHbBIE BOALI U CIIOCOOBI UX OYHUCTKH.

23. Meramuisl B MupoBoMm okeane. VX Bo3/1eHCTBHE Ha )KUBBIE OPTaHU3MBI.

24. Hedtp, nectunmasl, IIAB B MupoBoM okeane, UX BO3/1€HCTBHE Ha KUBbIE OPraHU3MBI.

25. KauectBo cpenpl. Ctanmaptel kauectBa. TokcnuHoCTh. Knaccupukanus XUMHUYECKUX di1e-
MEHTOB I10 CTE€IIEHH TOKCUYHOCTH. BU/bI TOKCHYECKOTO IeHCTBUS BPEIHBIX BEILECTB.

26. BemecTBa-3arps3HATENN, UX KpaTKas Xapakrtepuctuka. Kiaccudukanus BemecTB 1Mo xa-
paxkTepy BO3AEHCTBHS Ha >KMBble opranu3Mbl. CyMMapHoe JIeficCTBHE BPEJHBIX BELIECTB Ha
KUBBIE OPTAaHU3MBI.

27. Oco0eHHOCTH paclpoCTpaHeHHs], TPaHC(HOPMALIUU U HAKOIJICHUS 3arps3HSIONUX BEIIECTB
B OKpYXKarolIe cpeae.

28. MonuTtopuHr okpyKatomen cpeabl. Llens, 3a1aun, cpeacTBa 3K0JI0rMYECKOT0 MOHUTOPHH-
ra.

29. CtpyKTypa cucTeMbl MOHUTOpUHTA. [IpHOpUTETHBIE HAMIPABICHHS SKOJIOTMYECKOIO MOHU-
topuHra. CricTeMa MOHUTOPUHTA M COCTOSTHUE OKPYXKAIOIIel cpeabl AMYypCKOi 00acTH.

30. IIpo6Gootdop. OT6Op Mpod BOABI, aTMOC(HEPHOrO BO3/1YXa, MOUBBI, PACTUTEIBHBIX 00pa3-
11oB. [ToaroroBka mpo0 k aHamU3y.

31. IlpoGnema coxpaHeHus okpysxatouien cpeasl B Poccun. Barmsan B XXI Bek.

32. Ilyrtm pemenus HanOoJiee OOMUX IKOJIOTHUSCKUX MpoosieM. KoHIenus ycToMuanBoro pas-
BuTHs. KoHuenuus Hoochepsl. DKoiornyeckue NpruopuTeThl coBpeMeHHoro mupa (Bopos-
KOB).

7 MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJOI'MH, UCITOJb3YEMBIX
B NPOINECCE OBYYEHUSA

HNudpopmanuoHHbIe TEXHOJOIHU — 00yYeHHE B 3JIEKTPOHHON 00pa3oBaTenbHO cpesie ¢
LEeNbI0 pacIIMpPeHHs] JOocTyna K 00pa3oBaTebHBIM pecypcaM, YBEIMUYEHHUS KOHTAKTHOIO B3au-
MOJICHCTBHUS € MpenojaBaTesaeM, NOCTPOCHUS WHIAUBHIYyaIbHBIX TPAEKTOPUH MOATOTOBKH, 00b-
€KTHBHOI'O KOHTPOJII U MOHUTOPUHTA 3HAHUH CTYJIEHTOB.

B ob6pa3zoBarenbHOM Ipoliecce Mo JUCHUILIMHE UCIOIb3YIOTCS cielylonue nHpopManu-
OHHbIE  TEXHOJIOTMH, SBJISIOLIMECS  KOMIIOHEHTaMH  DJEKTPOHHOW  HMH(OpMalMOHHO-
oOpa3oBatensHOM cpeabl BITIY:

e Odumnmanshsiii caiit BI'TTY;

e Cuctema smektponHoro ooyderuss ®I'bOY BO «bI'TIY »;

e Cucrema «Antuiuiaruar.BY3y»;
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e DJEKTPOHHBIC OMOTUOTEYHBIC CHCTEMBI;
o MynbTUMEIUIHOE CONPOBOKICHUE JICKIIUM U TPAKTUUECKUX 3aHATHM.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIINHBI 151 UTHBAJIMAOB U JIUI]
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbA

[Tpu oOy4eHHH JIUIL ¢ OrPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3JI0POBbsI IPUMEHSFOTCSI a/1all-
THUBHBIC 00pa30BaTEIbHBIC TEXHOJIOTUU B COOTBETCTBUU C YCIIOBUSMH, M3JI0KCHHBIMU B pa3Jielie
«OCo0CHHOCTH peann3ali 00pa3oBaTeNIbHOM MPOrpaMMBbI JUIsl HHBAJIHUIOB ¥ JIUIL C OTPaHHYCH-
HBIMH BO3MOJKHOCTSIMH 3JI0POBBS» OCHOBHOW 00pa30BaTEIbHOW MPOrpaMMbl (HCIIOIb30BAHUE
CIICIMAIBHBIX Y4eOHBIX MOCOOMH M MUIAKTUYECKHX MATepUaoOB, CIICHHAIBHBIX TEXHUYECKHX
Cpe/iCTB 00YYEHUS! KOJUICKTUBHOTO M MHIMBUIYAJIBHOTO TOJBb30BaHMS, IPEIOCTABICHHE YCIYT
accucTeHTa (IIOMOIHMKA), OKAa3bIBAIOLICTO OOYYAIOUIMMCS HEOOXOMUMYK TEXHHUYECKYIO II0-
MOIIb U T. I1.) ¢ Y4ETOM WHAMBHIyaTbHBIX 0COOCHHOCTEH 00yUJarOMmUXCs.

9 CIIUCOK JIMTEPATYPbBI U UHO®OPMALIMOHHBIX PECYPCOB

9.1 Jluteparypa
OcHoBHasi iMTEpaTypa

1. Tomamora O.B., [Tumuesa JI.A. Xumus okpyxatomeit cpenst./ U3n-Bo: «Jlanby,
2013. - 160 c.

2. T.W. Xaxanuna, H. I'. Huxuruna, JI. C. Cyxanosa u ap. ; nmox pen. T. 1. Xaxanu-
HOM XUMHSI OKpYXKAIOIIeH cpenbl : y4eOHUK ISl akaleMUYeckoro 0akagaBpuara2-e usj., e-
pepab. u mor., 2015. - 215 ¢.

JonoHUTeILHAS JUTEPaTypa

1.  Anekcees, C.B. u ap. [Ipaktukym no sxonoruu. — M.: AO MJIC, 1996. — 192 c.

2.  Anekceenko. Dxonorudeckas reoxumusd. — M.: Jloroc, 2000. — 627 c.

3. Adanacees, I0.A., ®omur C.A. MOHUTOPUHT ¥ METOJBI KOHTPOJISI OKPYKAFOIIEH
cpenbl. — M.: MHOITY, 1998. — 208 c.

4.  besomacHocTh TpyAa Ha npousBojacTBe. MccnenoBanus u ucnbitanus. CrpaBoyHoe
nocobwue / moa pen. npod. b.M. 3nobunckoro. — M.: Meramtyprus, 1976. — 400 c.

5. besyrmas, 2.}0. Yem npiuuT npomeinuieHHbIH ropon. — JI.: I'mapomereousna,
1991. — 256 c.

6.  bmunos, JI.H. XuMuko-sKoioruueckuii ciioBapb-cripaBounuk. — C-110.: u3.
«JIanpy. -

7. bormanosckuii,I'.A. Xumuueckasa sxomorus / I''A. borganosckuii. — M. : MI'Y,
1994. — 237 c.

8. bornanosckuii, I'.A. Xumunueckas sxojorust. — M.:MI'VY, 1994. —c.

9.  bosapuyk K.A. HoBble MeTO/bl TUCTAaHIIMOHHOTO MOHUTOPHHIA COCTOSIHHSI OKpY-
xaromeit cpensl B 30He ADC // KomnerentHocTh. 2011, No 6-87. C. 48.

10. BoiitkeBuy, I'.B., Bporckuii B.A. OcHoBbI yuenus o 6uocdepe. — M.: IIpocserie-
Hue, 1989.— 160c.

11. T'epacbkun C.A. buonornyeckuil KOHTPOJIb OKpy:Kawouien cpensl. ['eHeTnyeckuit
MoHuTopHHr / mox pex. I'epacekuna C.A., CapanynsueBoit E.M. — Mocksa: Akagemus, 2010. —
208c.

12. Tonnmosckas, JI. ®. Xumus okpyxkatomieii cpeasl. / JI. @. [N'onnosckas / M3natensb-
ctBO: "Mup", 2005 1. — 294 c.

13. Tonnosckas, JI. @. Xumus okpyXarouei cpepl U palioHAIbHOE UCIIOIb30BaHUE
npupoaHbIX pecypcos. / JI. @. 'onnosckas / 3-e uznanue. — Mocksa: "Mup", 2008. — 290 c.

14. TycakoBa, H.B. Xumus okpyxaromeit cpeasl. — Poctos-Ha-/lony: ®enukc, 2004, —
192 c.

15. Jmurpues, M.T., Kazuuna H.W., [lunuruna M.A. CanutapHO-XMMHUYECKUN aHATIN3
3arpsA3HSIONIMX BEIIECTB B OKpyxaromieit cpeae. — M.: Xumus, 1989. — 368 c.

16. JloGpoBonbckuii, B.B. OcHoBbl Onoreoxumun. — M.: Beicui. mkosna, 1998. — 413 c.



59

17. JloGpoBonbckuii, B.B. IIpakTukym 1o reorpauu no4s ¢ OCHOBAMHU MOYBOBEICHHUS.
— M.: IIpocBenienue, 1982. — 127 c.

18. JloO6posonbckuii, B.B. Xumus 3emmnu. — M.: IIpocsemenue, 1980. — 176 c.

19. Epmos IO.A. u ap. O6mas xumus. buopusndeckas xumust. XuMust OMOTEHHBIX
asieMeHTOB. — M.: Bricmi. mikoina, 2000. — 560 c.

20. 3unos, E. A. Xumusoxkpyxatomecpeasl: Yueonoenocooue / E. A. 3umnos. — Up-
kyrck: Upkyt.yH-T, 2006. — 148 c., ni.

21. MUcupopos, B. A. Dxonorundeckas xumusi: ¥Y4eb.mocodue A CTyJeHTOB By30B / B.
A. Ucupnopos. - CII6. : Xummzaar, 2001. — 302 c.

22. HWcupopos, B.A.Dxonorudeckas Xumus. — Xumusaat, 1995. —c.

23. MeiicypoBa A.D. MOHHUTOPHMHI OKpyXKawIileh cpensl: ydeObHoe mocobme. Y.
3:MeTtoapionieHKucocTOsTHUAaTMOChephl. TBeph: TBEpCKOii  TOCYAapCTBEHHBIN  YHUBEPCHUTET,
2009. - 75 c.

24. MeiicypoBa A.®. MOHUTOPUHT OKpyKarolel cpeapl: ydueOHoe mocobue. Y. 2:
Habmonenue, onenka u mporuo3 coctosiaus Bogsl / 'OY BIIO "Tsep. roc. yH-T". - TBepsb:
TBepckoii rocyaapcTBeHHbI yHuBepcuteT, 2010. - 139 c.

25. Muxamuna E.C., [lerenun A.JI. Xuns oxpyxkaromiend cpeapl. XUMHUs )KUBBIX Opra-
Hu3MoB. Kypc nekuwii./ U3n-so: «MHUCHUCH, 2011. — 64 c.

26. Mypasbes, A.I'. PykoBoACTBO 110 ONpeAeTICHHIO MTOKa3aTee KayecTBa BOJIBI MO-
nesbiMu Metonamu. — CII16.:«Kpucmac+y, 1998. — 224 c.

9.2 ba3bl JaHHBIX 1 HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. MuHucCTepCcTBO NPUPOIHBIX PecypcoB U 3kojoruu Poccuiickoit @eneparum.
http://www.mnr.gov.ru

2. ®denepanbHOE areHTCTBO BOJHBIX pecypcoB MUHHUCTEPCTBA MPUPOTHBIX PECYPCOB U
skosnoruu Poccuiickon denepanuu.
http://voda.mnr.gov.ru

3. ®enepargbHOE areHTCTBO JIECHOTO X03s5iicTBa MUHUCTEPCTBA MPUPOIHBIX PECYPCOB U
akoJsioruu Poccuiickon denepannu.
http://les.mnr.gov.ru

4. ®denepabHOE areHTCTBO 110 HEPONOIb30BaHUI0 MUHUCTEPCTBA IPUPOAHBIX pecyp-
coB M 3Kkosioruu Poccuiickont @enepannn.
http://www.rosnedra.com

5. @epepanpHas cayxk0a 1o HaaA30py B chepe MpUpoa0Ions30BaHuss MUHUCTEpCTBA
IIPUPOIHBIX PECYPCOB U dKosoruu Poccuiickon denepannu.
http://control.mnr.gov.ru

6. ®enepanbHas ciyx0a 10 3KOJIOrHYECKOMY, TEXHOJIOTMUECKOMY U aTOMHOMY Ha/30-
py (Poctexnanzop).
http://www.gosnadzor.ru/

7. ®enepanbHas ciyx0a M0 THIPOMETEOPOJIOTUH U MOHUTOPUHTY OKpPYKAIOIIEeH CpeJIbl
(Pocrumpomer).
www.meteorf.ru

8. ®enepanabHOE areHTCTBO O PHIOOJIOBCTBY.
http://www.fish.gov.ru

9. ®enepanbHas ciryx0a 110 BETEpUHAPHOMY U (PUTOCAHUTAPHOMY HAJ30pYy.
www.fsvps.ru/fsvps

10. Oxpyxaromas cpena - Puck — 3nopoBbe. CaliT aBTOHOMHON HEKOMMeEpUYEeCKOl opra-
HU3ALWH, TYOJIMKYIOTCS MaTepUasbl O BO3IEUCTBUN OKPYKAIOIIEH CpeJbl, KIMMAaTHYECKUX U3-
MEHEHUH Ha 3I0pPOBbE YEIOBEKA
http://www.erh.ru

11. Bcs akonorus B oqHoM Mecte. Beepoccuiickuii Oxonornueckuii [opran
http://ecoportal.ru

12. N3menenue kumata. Ru. MH(popMamoHHO-HOBOCTHOM CaifT 0 mpobiemMax u3MeHe-
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HUs kmmata. Ocoboe BHUMaHUE yIeIsIeTcsl BOIIpOcaM, CBA3aHHBIM ¢ peanu3anuein Knorckoro
npotokosa B Poccuu. http://climatechange.ru
9.3 DJIeKTPOHHO-0M0/IHOTEYHbIEe pecypchl
1. Polpred.com O630p CMU/Cnpasounuk http:// polpred.com/news.
2. OBC «Opaii» https://urait.ru/.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlnist mpoBeieHus 3aHATUI JIEKIIMOHHOTO U CEMHUHAPCKOTO TUIA, TPYIIOBBIX U WHAUBUIY-
QIbHBIX KOHCYJbTALUN, TEKYIIErO0 KOHTPOJS U IPOMEXKYTOYHOM aTrTecTalud HCHOJIb3YHOTCS
ayJIUTOpUH, OCHAIIEHHbIE Yy4eOHOI MeOemnblo, ayAUTOPHON JTOCKOW, KOMITBIOTEpAMH C YCTaHOB-
JICHHBIM JIMLIEH3UOHHBIM CHEIUAIN3UPOBAHHBIM MPOrPAMMHBIM 00€CTIeYeHUEM, KOMMYTaTOPOM
JUIA BBIXOJA B DJCKTPOHHO-OMOJIMOTEYHYIO CHUCTEMY M DIIEKTPOHHYIO HWH(POPMAIMOHHO-
obpazoBarenbayto cpeay BITIY, MynbTUMEAMIHBIME MPOEKTOPAMH, SKCIO3UIIMOHHBIMU JKpa-
HaMH, Y4eOHO-HArJSIIHBIMU TIOCOOMSMH (KapThl, TaOJWIBI, MYJIbTUMEIUNWHBIC TPE3CHTALNN).
Jl1s mpoBeieHust TPAKTUYECKUX 3aHATHH TaK)Ke UCTIOIb3YeTCs:

Ayn. 109 «A». JIabopaTopusi o01eilt XuMun
e Cron nuceMeHHbIN 2-mecT. (10 mrT.)
e Cron npenogasarens (1 mrT.)
Cryn (21 wr.)
e HoyTtOyk ¢ yCcTaHOBJIEHHBIM JIMLEH3UOHHBIM CIELHAIN3UPOBAHHBIM IPOrpaMMHBIM oOec-
neyenueM (1 mr.)
e MynbpTUMenuiHbIi npoektop (1 mrT.)
Tenesuzop (1 mt.)
dotornexrpokagopumetp (1 mr.)
Bononarpesarens «Thermety (1 mr.)
Harpesarens s npobupox (1 mT.)
[xad SL-65T (1 mT.)
XUMHYECKUE PeaKTHUBbI 10 TEMATHKE JIAOOPaTOPHBIX paboT
Hectunsrop (1 mr.)
Becwt EK-410 (Texnuueckue) (1 mrT.)
OnektporuTa (3 mrT.)
Hocka nist cymiku mocy st (1 mT.)
HaGop nocyapl npuHaanaexHoCTel U1 IEMOHCTPAIIMOHHBIX OIBITOB 10 XUMHH
HaGop neraneit 1151 MOHTaXa yCTaHOBOK, MILTIOCTPUPYIOIUX XUMUYECKHE IPOM3BOJICTBA
Cronuk nmogbemHsbIii (1 mT.)
[taTuB ans geMoHCcTpanuoHHBIX mpodupok [1X-21 (10 mr.)
[Iratus metammuueckuii 1IJIB (10 mrt.)
OkpaH (HoHOBBIN YepHO Oenblii (ABycTopoHHMIT) (1 mIT.)
Amnmnapar Kunna (1 mr.)
Amnmnapar juist npoBesieHuss xumuueckux peakuuid (AIIXP) (1 mT.)
['openka ynuBepcanbHast (1 mrT.)
Habop 117151 ONIBITOB 10 XMMUH € IEKTPUUYECKUM TOKOM (DnekTponusép) (1 m.)
Kommiekt TepMomMeTpoB
Kommnekr—nadopatopus «ITuénka—Y» (5 mr.)
[Tpubop 11 JeMOHCTpaMy 3aKOHa COXpaHeHHs Macchl BemecTs (1 mT.)
e [Ipubop aisl WILTIOCTPAIMM 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peakuuu oT ycioBuit (1
IIT.)
e [Ipubop st OKUCIICHNsI CTUPTA HAJl MEAHBIM KaTasm3aTopoM (1 1miT.)
o [Ipubop st moaydeHus pacTBOPUMBIX TBepAbIX BemiecTB [1PB (1 mT.)
e VYcraHoBKa s ieperoHku (1 mr.)
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e VYcraHoBKa /i GUIBTPOBAHMS MO BakyyMoM (1 miT.)

e Habop 11 5KOJIOTHYeCKOr0 MOHUTOPHHTA OKpY»Karotei cpensl (1 mrt.)

e HalGop o anekTpoxumun gabopaTopHslit (1 mT.)

e HaGop o TonkocnoiHo# xpomatorpaduu (1 mrT.)

e [Ipubop mis monyuenus razos (1 mT.)

e Hab6op kpucrammmyeckux pemerok (1 mr.)

e Habop 11 MOJeIMpOBaHMs CTPOCHUS HEOPraHMUECKUX BEIIECTB OPraHU4eCKUX BemecTs (1
IIT.)

e HaGop mis MmoemupoBaHUs TUTIOB XMMHYECKUX peakiuil (Moaenu-anmmkanun) (1 mr.)
Habop 1s MogenupoBaHust 371€KTPOHHOTO CTpOeHust aToMOB (1 1mT.)
Habop m1s MmogenupoBanusi CTpOEHUSI aTOMOB U MoJjieKkyd (1 mit.)

e  HarypayibHble 00BEKTHI KOJIJIEKIIUU

e  VueOHO-HArMsAIHBIC MOCOOUS - CIAW[bI, TAOIULbI, MYyJIbTUMEIUNHBIC MPE3CHTAIUH IO
muciuruinHe « TeXHOTCHHBIE CHCTEMbI H OKOJIOTHYSCKUN PHCK)

CamocrosTenpHas paboTa CTyIEHTOB OPraHU3yeTCsl B ayIUTOPHIX OCHAICHHBIX KOMITBIO-
TEPHON TEXHUKOH C BBIXOJOM B 3JEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPENly BY3a,
B CHECIMATM3UPOBAHHBIX JIA0OPATOPHUSX 10 AUCIHUILTHHE, a TAKKE B 3aJlaX JJOCTYIA B JIOKATBHYIO
cetb BI'TIY.

JIluneH3MOHHOE TporpaMMHOE OOeCTeueHHe: ONepaliOHHBIE CHCTEMBI CEMEHCTBa
Windows, Linux; odwucusie nporpammbel Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pa3padoruunk: JlaBpentseBa C.U., kanaumaT OMONIOTMYECKUX HAYK, HOLEHT Kadeapbl XUMUH.
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11 IUCT UIBSMEHEHUHA U JONTOJTHEHUM

YrBepxnenue usmenenuii B PILJL nast peanuzanuu B 2020/2021 yu. r.
PIIJ] o6cyxnena u ogoOpena s peanusanuu B 2020/2021 y4. 1. Ha 3aceqanuu Kadeapsl
xumud (potokon Ne 9 or 11.06.2019 r.). B PIIJ] BHECEeHBI cenyrore N3MEHEHUS U TOTIOTHE-

HUA:

Ne mzmenenus: 1
No cTpaHHIIBI ¢ U3MEHEHUEM: TUTYJIbHBIN JIUCT

HckmrounTh:

BxirounTs:

MUHUCTEPCTBO HAVKH U BLICLLIET'O
OBPA30BAHUS POCCUUCKOM
®EJIEPALINU

MMHUCTEPCTBO IPOCBEILEHWAA
POCCHUUCKOU DOEJIEPAITNN

Yr1Bep:xkaenue uzmenenuii B PILJI nas peanmszanum B 2021/2022 yu. r.
PI1/] o6cyxnena u omodpena as peanusanuu B 2021/2022 y4. r. Ha 3aceqaHuu Kadeapsl

xumui (rporokoi Ne 7 ot 14.04.2021 r.).

YT1Bep:kaenue u3menenuii u qonojHennii B PIIJL nus peanuzanun B 2022/2023 yu. r.

Pabouas mporpamMma AMCHMILTAHBI TIEPECMOTPEHa, 00CYKIeHA U 0JJ00peHa JJIs peann3a-
uu B 2022/2023 yuebHOM roay Ha 3acempanuu kadenpsl (mpotokon Ne 8 ot 26 mas 2022 r.). B
PIIJI BHECEHBI CneAyOMME U3MEHEHHS U TIOTIOJTHEHHUS :

No uzmenenwusi: 2
No cTpanuiipl ¢ u3mMeHeHueM: 58

B Pa3nen 9 BHeceHbI H3MEHEHHUS B CIIUCOK JINTEPATYPbI, B 0a3bl JTaHHBIX U HHPOPMAI[MOHHO-

CIPaBOYHBIE CUCTEMBI, B 3JIEKTPOHHO-OMOIMOTEUHbIE peCypChl. YKa3aHbl CChIIKH, 0Oecneyn-
BaIOIUE JIOCTYI O0YUYaIOIMMCS K AJIEKTPOHHBIM YYEOHBIM U3JaHUSIM U 3JIEKTPOHHBIM 00pa-

3oBarenbHbIM pecypeaM ¢ caiita PI'BOY BO «bI'TIV ».




