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1. IIEJIX U1 3AJJIAYU OCBOEHUS JUCIHUATIIJIUMHBI

1.1. IlesasiMu ocBOeHUS TUCUUIJIMHBI « MOHUTOPUHIOBBIE HCCJIETOBAHNUS OKPYKAIOIIE cpe-
JAbD» SBIISAIOTCS O0YYCHHE CTYJICHTOB TEOPETUYCCKUM U IIPAKTHYSCKUM OCHOBAM IOJIX0JI0B, IIPUHITUIIOB H
3aKOHOMEPHOCTEH METOJIOB OMpPEEICHUS TOKCHYHBIX BEIIECTB B OOBEKTAX OKPYXKAIOMICH Cpesl (BO3-
IyX, BOJIa, ITOYBA).

1.2. 3agaun oCBOEHUsI TUCHMILUIMHBI: NMPUOOpPETEHWE HABBIKOB PEIICHUS KOHKPETHBIX 3ajad
orpezeNieHus] HanboJee BAXKHBIX TOKCUKAHTOB B 00BEKTaX OKPYKAIOIICH Cpe/Ibl; OBIAJICHUE CTYICHTAMHU
HaBBIKAMH U YMEHUSAMH PaOOThI C Pa3IMYHBIMU W3MEPHUTEIIBHBIMUA MPUOOpaMHU M HAy4YHBIM 000py/IOBa-
HHUEM, C COBPEMEHHOMN BBIYMCIUTEIBHON TEXHUKOW; NOCTAHOBKOM M MPOBEICHUEM XMMHUYECKOTO JKCIIE-
pUMEHTa, MaTeMaTUICCKONH 00pabOTKON pe3yJbTaTOB HAOIIOJACHUN U TEOPETUUECKON TPAKTOBKOM OIBIT-
HBIX JTaHHBIX.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

2.1. YuedoHast mucuunianHa « MOHMTOPHHIOBBIE HCCIETOBAHUS OKPY:KaIOLIei Cpeabl» OTHO-
CHUTCS K 4acTH, (POPMUPYEMOH yuaCTHUKaMH 00pa3oBaTebHBIX OTHOIICHUH, 1 ocBanBaercs B 10 cemecr-
pe.

Jucnunianaa « MOHUTOPUHIOBBIE HCCIICOBAHUS OKPYKAIOLIEH CpPeIbl» MMEET JIOTHUECKYIO U CO-
ACPKATCIIbHO-METOAUYCCKYIO B3aUMOCBA3b C AUCHUIITIMHAMM: «AHaTUTHYECKOH XI/IMI/ICf/'I», IIO3BOJIAIO-
el OLEHUTh BO3MOXKHOCTH METOJIOB, OOOCHOBAHO BBIOpaTh COOTBETCTBYIOIIMH METOJ JUIS PEIICHUS
KOHKpCTHOf/’I 3aJa4u, CBSI3aHHOM C O6HII/IMI/I TCOPCTUICCKMMU OCHOBAMH AHAIUTHUYCCKUX U (1)I/I3I/IKO'
XMMHYECKMX METOJOB aHaln3a, YCIOBHSAMHU BBITOJHEHUS AHAJTMTHYECKHX OIpEeTICHUH, 00JacTsIMu
MMPUMCHCHUS PA3JIMYHBIX MCTOAOB aHAJIM3Aa.

2.2. Jlnsi u3ydeHusi 1aHHOW y4eOHO#H MUCHUIIMHBI HEOOXOAMMBI CJIeAyIOIIHe 3HAHUS, yMe-
HHS M HABBIKH, (JOpMHUPYeMble MPeAIeCTBYIOIIMMI Y4eOHbIMU JUCHUILIMHAMM

- AHanuTHYecKas XUMHS

3HaHus: 00IIME TEOPETUUECKHE OCHOBBI aHATUTHUYECKUX U (PU3UKO-XMMHYECKUX METOAOB aHAIIU-
3a, YCIIOBHS BBINTOJIHCHUS AHAIUTUYCCKUX OMPEACIICHUHN, 00JIACTH TPUMEHEHUS Pa3IMIHBIX METOJIOB
aHanms3a.

YMeHus: OICHUBATh BO3MOXHOCTH METOJIOB, 0OOCHOBAHO BBIOMPATh COOTBETCTBYIOIIUH METO]T
JUTSL PeIIeHUs] KOHKPETHOH 3a/1a4Hu.

HaBbIku: Ka4eCTBEHHOTO U KOJIMYECTBEHHOT'O aHAIIN3a; MPOBEACHUS YKCIIEPUMEHTa, MaTeMaTuye-
CKOM 00pabOTKHU Pe3yJbTaTOB UCCIEIOBAHUSI.

2.3. Mocaeayomme y4deOHble AUCHUIIMHBLI (MOAY/JM) U (WJIM) NMPAKTHKH, AJs1 KOTOPBIX
HEe00X0AUMBbI 3HAHMS, YMEHHUS U HABBIKH, (hopMupyeMble TaHHOHN y4eOHOH AUCHMIIVIMHOM:

- [Ipupoansie pecypchbl AcTpaxaHCKoi 001acTH U UX UCTIOJIb30BaHUE;

- OU3UKO-XMMUYECKHI aHATTU3 IPUPOAHBIX OOBEKTOB B YUEOHBIX MTPOEKTAX.

3. MIIIAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA 11O JUCHUIIJIIMHE (MOAYJIIO)

[Ipouecc ocBoeHUsl TUCHMILIMHBI HAllpaBiieH Ha (OPMUPOBAHME 3JIEMEHTOB CIEIYIOIIUX KOMIIe-
teHui B coorBeTcTBUU ¢ PI'OC BO n OIIOII BO 1o naHHOMY HanpaBieHUIO MO OTOBKHU:
a) yausepcainbHbIX (YK):

YK-9 Crioco6HOCTh MPUHUMATh 0OOCHOBaHHBIE IKOHOMUYECKUE PELICHUS B PA3IMYHBIX 00IaCTAX
AKHU3HEESTEIbHOCTH.
B) mpodeccuonanbubix (I1K):
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I1K-1 CrtocoOHOCTH OCBaMBaTh M MCIIOIB30BaTh 0a30BbIC HAYYHO-TEOPETHUCCKUE 3HAHUS U TIPaK-

THYECKUE YMEHHS MO MPEIMETY B MPO(HECCHOHAIBHON A TEIbHOCTH.

Taouuna 1 — Jlekomno3uuusi pe3yJbTaToB 00y4eHu sl

CnocoOHOCTb TPUHU-
MaTh 00OCHOBaHHEIE
HKOHOMUYECKHUE pelle-
HUSI B Pa3IMYHbIX 0071a-
CTAX KHU3HCACATCIIbHO-

HOB U 3aKOHOMEPHOCTEMN
NYK-9.1.2 coBpemeHHBIC
METO/Ibl OTIPEICICHUS
TOKCHUYHBIX BEILIECTB B
BO3J1yX€, BOJHBIX 00BEK-
Tax W Mo4Be

PHMEHTA C LEIBIO OTIpe-
JIeTICHNUS 3arpSA3HAIONINX
BEILIECTB B 00BEKTaxX
OKpYXKarollel cpe/ibl
NYK-9.2.2 yBsi3pIBaTh
JTAHHBIE O 3arps3HEHUN

Kon ITnaHupyemble pe3yIbTaThl O0YUCHHUS M0 AUCIUILTHHE
Y HAUMEHOBAaHUE KOM- 3uath (1) Ymerts (2) Bnazets (3)
HECTCHIHH
NYK-9.1.1 bopmynu- NYK-9.2.1 npumMeHATh NYK-9.3.1 merona-
POBKH OCHOBHBIX XMMH- | TCOPETUYCCKHE 3HAHUS MU aHaJIN3a Be-
VK-9 YECKHX MOHATHUI, 3aK0- | IJIsl IPOBEACHHS DKCIIe- | LIECTB, 3arps3HSIO-

IIMX BO3/YX, BOZLY,
HOYBY

NYK-9.3.2 meTona-
MH PETHCTPALIH U
00paboTKH pe3yIib-
TaTOB aHAJIN3a

0a30BbIC HAYYHO-
TEOpPETUYECKHE 3HAHUS
Y TIPaKTHYECKUE yMe-
HUS 110 IPEIMETY B
npodecCuoHaIbHON
JesTeNbHOCTH

00BeKTax OKpy Karolei
cpezsl

NIIK-1.1.2 Murpanuto
U3y4aeMbIX BEIIECTB U3
OJIHOM Cpenbl B IPYIyIO,
0COOEHHOCTH HX pacripe-
JIEIIEHUS B KQXKI0U U3
ATHX cpell

HallpaBJICHHOM Ha penie-
HUE KOHKPETHOM 3a1aun
IIpU KOHTPOJIE CONIepKa-
HUS BPEJHBIX BEILECTB B
00BEKTax OKpy’Karolei
cpensl (BO3ayX, BOJIA,
MOYBa)

CTH o
OJIHOM cpefbl C TaHHBIMH
0 3arpsi3HCHUU IPYTUX
cpen
HIIK-1.1.1 Bo3MOXHEIE HIIK-1.2.1 npumMeHAThH UIIK-1.3.1 meTonu-
XUMHUYeCKue, (HOTOXU- MOJTyYEHHBIC TIPH U3y4e- | KOH MpOBEICHUS
IIK-1 MHYECKHE H OMOXHUMH- HUM JJAHHOTO Kypca 3Ha- | 9KCIIEPUMEHTA
CriocoOHOCTh OCBau- | YECKHE IPEBPAILCHUS HUS B AajibHEHIIen HNIIK-1.3.2 mocne-
BaTh U UCIOJIB30BAaTh | M3y4aeMbIX BEILECTB B IIPAKTUYECKOM pabore, JIOBATEILHOCTBIO

BBITIOJIHCHUS OT-
ACITBbHBIX onepaunﬁ

4. CTPYKTYPA U COAEP) KAHUE JUCIIUITJIMHBI

O0BeM TUCUMIUIMHBI COCTABISAET 2 3aUeTHBIE €IUHUILI, B TOM 4uciie 30 yacoB, BEIIEICHHBIX Ha
KOHTaKTHYIO paboTy oOyuaroniuxcs ¢ mpenoaaBareneM (M3 HuX 15 yacoB — nekmuu, 15 yacoB — nabopa-
TOpHBIEC pabOTHI), 1 42 Yaca — Ha CAaMOCTOSITEIHPHYIO pabOTy 00yJarOmuXCsl.

Tadauua 2 — CTpyKTYypa U coiepKaHHue IMCHHUIIHHbI
KonraktHas ®opMBI TEKYIIET0 KOHTPOJIS
o, CamocT. p ym p
5 pabora aGoTa yCTIIEBa€MOCTH,
Paznern, TemMa IUCIUIITMHB g (B yacax) P ¢dbopma MpOMEKYTOUHOI aTTe-
3 CTaluu
©| |03 |JP | KP | CP
(no cemecmpam)
Tema 1. Tepmuns! 1 OHSA- 10 |1 1 4 CobecenoBanue
THUS, XapaKTepHU3yIoIne Otuer o naboparopHoii pabote
HOPMAaTHUBBI U Ka4eCcTBa
OKPYKaroIle Cpeibl
Tema 2. Metponoruyeckoe |10 |1 1 4 CobecenoBanue




obecrieueHne KauecTBa aHa- Otyet no nabopaTopHO# padoTe

nn3a 00BEKTOB OKPYKako-

el cpepl

Tema 3. Hexoropeie o6mme | 10 |1 1 6 CobecenoBanue

BOIPOCHI TOKCUKOJIOTUU Otuer o nabopatopHoii pabote

KonrponsHas padora 1

Tema 4. Xumuueckue Beme- | 10 | 1 1 4 Co0OecenoBanue

CTBa B OKpY’KaIOIIEH cpee Otuer o nabopatopHoit pabote

Tema 5. Murpamus Bemiects | 10 | 1 1 5 Co0OecenoBanue

B OKpYXarollen cpene Otuer no nabopaTopHoii paboTe
Kpyruslii cTon

Tema 6. IIpeBpaienue Be- 10 |1 1 6 CobecenoBanue

IIECTB B OKpY>Karollen cpe- OtyeT no nabopaTopHOl paboTe

ne KonrpomnsHas padora 2

Tema 7. ®usuko- 10 |3 3 4 CobecenoBanune

XUMHUYECKHE U (PU3HUCCKUC Otyet no nabopaTopHoOi padoTe

METO/IbI aHAJIHN3a, UCTIOJNIb3Y-

€MbI€ B AHAJTUTUYECKOMN XH-

MUU 00BEKTOB OKPYIKAIO-

IEN Cpebl

Tema 8. IIpo6oot6op, mpo- | 10 | 2 2 4 CobecenoBanue

00I0Ar0TOBKA U IIPEIBAPU- Otuer no nabopatopHoii pabote

TeJIbHBIE UCCIIEAOBAHUS MIPH

aHaim3e 00BEKTOB OKpYIKa-

IOIIICH Cpebl

Tema 9. Meroasl onpenene- | 10 | 4 4 5 CobecenoBanune

HUS 3arps3HSIONINX Be- Otyet no nabopaTopHO# padoTe

IIECTB B 00BEKTaX OKpYyKa- Tecr

IOILEH CpeIbl

Hroro 15 15 42 3auér

[Tpumeuanue: JI — nexuwms; [13 — npaktudeckoe 3aHsitue, cemunap; JIP — maboparopnas padoTa;

KP — kypcoBas pabota; CP — camocrositenbHas pabdora.

Tabdauuma 3 — MaTpuna cooTHeceHHMsl Pa3/iesioB, TeM Y4eOHOH TMCHUILIMHBI (Moay.Js) u ¢opmupye-

MbIX KOMIIETEHIINIH

Ko Kox xoMmmereHnmmn Oo6iee
Paznen, Tema B0 KOJIMYECTBO
JVCIATUTHHBI 4ACOB KOMIIETEH-
181707
YK-9 | TIK-1

Tema 1. TepMuHbI U MOHATHS, XapaKTEPU3YIOLIUE HOP- 6 + + 2

MaTHUBBI U KAYECTBA OKPYIKAIOIIEH Cpeibl

Tema 2. Metponorndeckoe oOecrieueHre KadecTBa aHa- 6 + + 2

J13a 00OBbEKTOB OKPYKAIOIIEeH Cpe/Ibl

Tema 3. HekoTopsle o01111e BOIPOCHl TOKCUKOJIOTHU 8 + + 2

Tema 4. Xumudeckre BEMIECTBA B OKPYKAIOMIEH cpesie 6 + + 2

Tema 5. Murparus BelecTB B OKpy’Karolien cpeze 7 + + 2

Tema 6. [IpeBpainieHre BEIIECTB B OKPYKaIONIei cpee 8 + + 2

Tema 7. OU3MKO-XHUMHUYECKUE M (DU3UUECKHE METOJIBI 10 + + 2

aHaM3a, UCIOJIb3yeMbIe B aHATUTHYECKONH XUMHUH 00b-

€KTOB OKpPY>Kalollel cpe/ibl

Tema 8. IIpo6ooTOOp, MPOOOMOATOTOBKA M TIPEABAPH- 8 + + 2




TEJIbHbIE WCCIIEOBAHUS IPU aHAJIN3e OOBEKTOB OKpPY-
JKAIOLLEH Cpebl

Tema 9. MeToibl onpeieseHus 3arps3HAIOMINUX BEIIECTB 13 + + 2
B 00BbEKTaX OKpYKaroUIeH cpeibl
Hroro 72 2

Kp aTKoO¢€ CoACpPKAHUEC NUCHUIIJINHBI

Tema 1. TepMuHBI 1 NOHATHS, XapaKTepU3yOIIe HOPMATHBBI U Ka4eCTBa OKpY:Kalollel
cpeabl

KadecTBO Okpyxaromen cpeiabl. TepMHUHBI, XapaKTEPU3YIOLIME HOPMATUBBI KAayeCTBAa BO3yXa.
TepMHHBI, XapakTepu3yOIIUe HOPMATHUBBI KadeCTBa BOJbI. TEepMHHBI, XapaKT€pU3YIOLIUE HOPMATUBbI
Ka4ecTBa I0YBBI.

Tema 2. MeTpoJsiornueckoe odecredyeHue KauecTBa aHAJINU3a 00bEeKTOB OKPY KAKOIIel cpeabl

AHTpPOIIOT€HHOE BO3JICHCTBUE HAa paBHOBECHE B MHpupoje. MeTosibl KOHTPOJS COCTOSIHHUSI OKpY-
xaroriei cpenpl. OOmiast XapakTepUCTUKA aHATUTUYECKON MeTOAUKU. KOHTPOIh TOYHOCTH PEe3yIbTaToB
M3MEPEHUH CONEpXKaHUS 3arps3HAIOIMINX OOBEKTOB OKPY)KAIOILIeH Cpeabl BEmecTB. BHYyTpeHHHH KOH-
Tpoab. OnepaTUBHBIA KOHTPOIb Tpy0oil morpemHocTi. CTaTUCTUYECKUIT KOHTPOJIb TOYHOCTH H3Mepe-
HUW. BHemHMM KOHTpOIb. KOHTPOIb CilydaiiHOM COCTaBIISAIOIIEH IMOTPEMIHOCTH U3MEPEHUH — KOHTPOJIb
cxoauMocTu. KoHTpoub citydailHOM COCTaBIISIFOLIEH MOTPEIIHOCTH W3MEPEHU — KOHTPOJIb MPaBUIbHO-
ctu. Cpeacra koHTpoJsi. PagnoaktuBHbie 0TX0A6I ADC 1 METO/IBI X 3aXOPOHEHUS.

Tema 3. HekoTopble 0011e BONPOCHI TOKCHKOJIOTUH

OCHOBBI ICHCTBUSI TOKCHKAHTOB HAa OMOJIOTHYECKUE CTPYKTYpHI. JlelicTBHE TOKCHKAHTOB Ha (ep-
MEHTHBIE CUCTEMbI. MeXaHU3MbI reMoiin3a. MexaHu3mMbl METTeMOTJI00MHO00pa30BaHUS

Tema 4. XumMnueckue BellecTBa B OKpYy:Kawleii cpeae

XuMuyeckuit coctaB atMmocdepsl, ruapocdepsl, TuTocdepsl u Tpornochepsl. 3arps3HEeHHuEe aTMO-
cdepsl B TOpoJax M HACEICHHBIX ITyHKTaX. 3arps3HEHHE BOIHOW cpeapl. Poib JOHHBIX OTIIOXKEHHUU M
(dbopMHpoBaHUE KayecTBa BOJHOM cpelibl. AHTPONOreHHOE, OMOIOTHYECKOe, caMo3arpsi3HeHHE BOJOEMOB.
CamoounIeHre BOJHON Cpenbl. 3arpsi3HEHHE MOYBHI. 3arpsi3HEHHE 3eMeNb TSHKEIbIMU MeTalljlaMu. AH-
TPOIIOT€HHOE BO3JEHCTBUE HA IIOUYBEHHBIE CUCTEMBI MIECTULUIOB. AHTPOIIOTEHHOE BO3JCHCTBHE Ha MOY-
BEHHBIEC YKOCHUCTEMBI.

Tema S. Murpauus BemecTs B OKpYy Kaowien cpene

OCHOBHBIE IIUKJIBI MUTPALIAS XUMHUYECKHX AJIIOCHTOB U TNI00AJbHBIE OMOr€OXMMUYECKUE LIMKIIBI.
Ilepenoc mexny pasnuunbiMu cepamu. [lepenoc nmousa-Boaa. Ilepenoc Boga-nousa. Ilepenoc mousa-
BO31yX. llocTynnenne u HakoIJIeHHEe BEIIECTB B JKMBBIX OpraHu3Max. BonaHbele opranunsmel. Hazemusle
opranusMmsl. I'eorpapuyeckuil 1 OMOTUUECKUH TEPEHOC.

Tema 6. [IpeBpaieHue BeliecTB B OKpYy:Kaloueii cpene

OcHOBHBIE XMMHUYECKHE peakluu B aTMocdepe u ruapochepe. PoToXxUMUUECKHE MPOLEcchl. KO-
JIOTUYECKOe 3HayeHHe (POTOXUMHUYECKOW AecTpyKIMH. OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIE CHUCTEMBI.
I'uaponuz. Merabonuyeckue mpeBpalieHus. Y4acTiue MouYBeHHbIX MUKPOOPTaHU3MOB B MPOIIECCe METa-
00JIMYECKOro MpeBpalleHus OPraHnYecKuX BEIIECTB, MONABIIMX B OKPYXalollylo cpeny. Merabonuye-
CKHE TNPEBpAILEHUs 3arpsA3HUTENCH OKpYXKaroIled Cpelpl C y4acTUEM IMOYBEHHBIX MUKPOOPIaHU3MOB —
JIOHOPOB METHJIbHBIX IPYMI. DKOJIOTHYECKOE 3HAYEHUE MPOILIECCOB META00INYECKOTO pa3pyLIECHUS.

Tema 7. ®U3UKO-XUMHYECKHE H (PU3HYECKHE METOAbl AaHAIH3A, HCIIOJIb3yeMble B AaHAJIUTH-
YeCKOl XMMHUM 00bEKTOB OKPY:KaIOLIei cpeabl

CriekTpockonuyeckre MeTojbl. JIFOMHUHECHEHTHBIH aHaau3. ATOMHO-aOCOpOLIMOHHBIN aHaIH3.
ATOMHO-(TYOPECIICHTHBIA aHaIn3. ATOMHO-OMHUCCHOHHBIN aHAN3. DIEKTPOXUMHUYECKHE METOJbI aHa-
nu3a. Xpomarorpadus

Tema 8. [Ipo6ooTGop, NPOGONOATOTOBKA M NpeABAPUTEIbHbIE HCCIeI0BAHUS NPH aHAJIN3e
00beKTOB OKpY:xka0LIeil cpeabl

Bona. Ilpupoansie Boasl. OTO0p mpod u nx KoHCepBUpoBaHHE. ONpeeieHrne OCHOBHBIX KOMITO-
HEHTOB MPUPOIHBIX BoJ. CTouHble BO/bI. OTOOP NMpob 1 uxX KoHcepBUpoBaHUe. OnpeseneHre OCHOBHBIX
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XapaKTepUCTHK CTOYHBIX BoA. [TouBa. OT6op mpob u mpobdonoaroroBka. OnpeneneHue BOAOPACTBOPHU-
MBIX BEIIECTB, TUTPOCKOTTMYECKON BOABI U pH BOAHOMN BBITSHKKH TOuUBBL. OmpeiesieHne cephl B IOYBAX.
JloHHBIE OTJIOKEHUS

Tema 9. MeToabl onpeaesieHusi 3arps3HAIIIMX BelIECTB B 00bEKTaX OKPY:KAIOIIEH cpeabl

@DopMBI CYIIECTBOBAHUS METAJIOB B BOJHBIX SKOCHUCTEMAaX W BIUSHUE TSDKEIBIX METAIOB HA
pa3BUTHE JXKUBOTHBIX W pacTteHuid. Omnpenenenue xpoma. DOTOMETpUUECKOE ONPECICHUE XPOMa B CTOY-
HBIX BOJax ¢ audeHmikapoazugoM. GoTOMETPUIECKOE OIMPEICICHIE XpOMa THTPUMETPUUECKUM METO-
oM. OnpeneneHue MOABMKHOTO Xpoma B rnouse. Onpepenenrue Menu. PoToMeTpuuecKoe OnpeaesICHUE C
pyOHMaHOBOOPOIHOM KHCIOTON. DOTOMETPUYECKOE ONpeAeTICHUEe MEAH B BOJIC C AMITUIIUTHOKapOOMa-
ToM. DOTOMETPUYECKOE ONPEICIICHUE MEIU B BOJIE ¢ quKymnpaioM. Onpe/ieiieHue MeIu B BOJIC HOJOMET-
pudeckuMm meroaoM. Ompenenenue Hukens. POTOMETPUYECKOE OMPE/CIICHUE HUKENsS B BOJE C JUMeE-
THITIHOKCUMOM. OrmpesiesieHne UHKA. TUTPpUMETPUYECKOe OIpee/ICHHe IMHKA B Bojae. DoToMerpuye-
CKOE Ompe/elieHrne IMHKA B Boae. @OTOMETPUIECKUIT METOI ONpeAeNiCHUs MOABMKHOTO IIMHKA B TIOYBE.
Ompenenenue MOABMIKHOTO Maprania B mouse. OnpeneneHue xene3a. DoToMeTpuyecKkoe omnpenecHue
Kelle3a B BOJIC PA3IMYHBIX UCTOYHUKOB C OPTOPEHAHTPOIUHOM. DOTOMETPUICCKOE OIMPEIEICHHE CO-
JiepKaHUs jKeie3a B BOAOIPOBOJHONW BojE ¢ 3-aMHHO-5-Cynb(hocanuinioBoi kuciaoroil. otomerpuye-
CKOE oIpeziesieHne xene3a B nmouse. OnpeneneHue moaBuKHOIo xkele3a B mouse. OnpeaeneHne OKucs-
emoctu MetosioM Kybens. Onpenenenue ioga B 0ypoBbIX Bojaax. Turpomerpuueckoe onpezeneHue nomaa
B OypoBbIX Bojiax. DoToOMETprUYECKOE OmpeiesieHne Hoia B OypoBhIX BOAaX

5. METOAUYECKHUE YKA3AHUA 110 TIPEITIOJABAHUIO
N OCBOEHUMIO JUCIUIIVIMHBI (MO Y JIs)

5.1. Yka3zanus AJs npenojaBartesieidl 1o OpraHnu3anu U NPoBeJeHUI0 Y4eOHbIX 3aHATHH MO
AUCUHMILINHE (MOIYJIIO)

[IpenomaBaTenb AOMKEH aKTUBHO HEMOCPEACTBEHHO y4acTBOBATh B y4E€OHOM IIPOIIECCE U MPOBO-
JUTH TMOATOTOBKY K HeMy. Heo0X0quMoCcTh MOCTOSTHHOM MOJATOTOBKH K 3aHITHSIM OOYCJIOBJIEHa MOTpeo-
HOCTBIO OTpakaTh COBPEMEHHBIE MOIXO/IbI, B3IJISIBI, JAaHHBIEC 0 TeMaM | pasjaenaM. [IpoBoast moarotTos-
Ky K yueOHOMY TPOIIeCCy HEOOXOAMMO H3y4aTh COBPEMEHHbIE METOINYECKHE PEKOMEHIAINH, Pe3yibTa-
ThI HAYYHBIX MCCIICIOBAaHUM, HOBBIE TEXHOJIOTHH U T.1. [Ipu peanusanuu pa3nmuyHbIX BUAOB yueOHOU pa-
OOTHI MpernoiaBaTeNb JA0JDKEH MCIOIB30BaTh 00pa30BaTENbHBIE TEXHOJIOTUN: CO3/1aHNE WHTEPAKTUBHBIX
Mpe3eHTalui, 00yJarlire KOMIbIOTEPHbIE TPOrPaMMBbl, TEXHOJIOTUU PAa3BUTHS MbllUIeHUS (3Q(deKTHB-
Hasl JIeKIUs, Tabnuibl, paboTa B rpymnmnax u T.1.)

B xome moaroTtoBk JEKIMM TPENoJaBarelib JIOJDKEH pa3pabarbiBaTh IUTAH JICKIIUHA, B KOTOPOM
JOJKEH OIpPEACNIUTh T€ OCHOBHBIE MaTepHalibl, KOTOPbIE CIYIIATENN JOJKHBI MOHATH W 3anucaTth. Co-
Jep’KaHue JEKIUU JOJIKHO OBITh OPTaHW30BAaHHBIM U YETKHUM, YTO JIEJIA€T YCBOCHUE MaTepuasa JOCTYI-
HbIM. CoJiepKaHue JIEKIMH TOJKHO OTBEUaTh CIEAYIOIIUM TpeOOBaHUSAM: U3TI0KEHUE MaTepralia OT Mpo-
CTOTO K CJIO)KHOMY; OT U3BECTHOTO K HEU3BECTHOMY; JIOTHYHOCTh, YETKOCTh M SICHOCTh B U3JIO)KCHUH Ma-
Tepuasna; BO3MOKHOCTh MPOOIEMHOTO U3JI0KEHHUS, TUCKYCCHH M IUajora B KOHIIE JIEKIUH C IIeNIbI0 aKTH-
BH3aIlUHU JICSITEIILHOCTH CIyIIAaTeel; Omopa CMBICIIOBON YacTH JICKIIMU Ha TTOJIMHHBIE (PAKThI, COOBITHS,
SIBJIGHUSI, CTATUCTHYECKUE JIAHHBIC; TECHAS CBS3b TEOPETHUECKUX IMOJIOKESHUIM U BBHIBOJIOB C MPAKTUKOU U
po¢eCCHOHAIBHON NIeATETLHOCTBIO. B X0/1e TEKIIMOHHOT0 3aHATHS TIPETOaBaTeNb JODKEH YE€TKO 03BY-
YUTh TeMY, MPEACTaBUThH IUIaH, KPaTKO HW3JIOXKUTH IeNb, y4eOHbIe BOMPOCHL. PackpbiBas conepskaHue
y4eOHBIX BOTPOCOB, aKIIEHTUPOBATh BHUMAHNE HAa OCHOBHBIX KaTETOPHSX, SBICHHUSIX M MPOIEccax, 0CO-
OCHHOCTSX MX TpoTekaHus. CremayeT TakkKe pacKphIBaTh CYIIHOCTh U COJIEpP’KaHUE PA3NIUYHBIX TOUYEK
3peHMsI U HAYYHBIX MOJXO0JIOB K OOBSICHEHHIO TEX WJIM WHBIX SIBIEHUN W mporieccoB. [Ipu uznoxeHun
JEKIMOHHOTO MaTepuala ClelyeT apryMEeHTHPOBaHO OOOCHOBATh COOCTBEHHYIO MO3UIIMIO MO CIIOPHBIM
TEOPETHYECKUM BOIPOCAM, TPUBOJIS MPUMEPHI, PACKPHIBATH TMOJOKUTEIBHBIN OTEUECTBEHHBIH U 3apy-
OexxHbIi ombIT. [1o X0y M310XKEeHHsI, BO3MOXKHO, 33]]aBaTh PUTOPHUYECKHE BOPOCH U CAMOMY JaBaTh Ha
HUX OTBeT. [IpenomaBarens B 11€JI0M HE JOHKEH OTBIIEKATHCS OT M3JIaraeMoro mMarepuana Jiekiuu. [pe-
Mo/IaBaTeNb JODKEH PYKOBOAUTH paboOTOM chymiaTeneil Mo KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepHa-
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J1a, MOIYEPKUBATh HEOOXOIUMOCTh OTPAKEHHSI B KOHCIEKTaX OCHOBHBIX ITOJIOKEHUH M3y4aeMOU TEMBI.
Hcnonb3yemslii BO BpeMsl JIEKLIWU HAMISIHBIN MaTepuan — ciaiibl, TaOIuIlbl, CXeMbl, MIUTFOCTPALIUH T10-
MOTaeT BECTH KOHCIIEKTHI M YJIy4YIlIaeT TEMI MPEJIOKEHNUs MaTepuana JieKiuuid. B 3akimountensHol 4a-
CTH JIEKIIUU HE0OX0IUMO c(hopMyIHpOBaTh OOIIME BBHIBOJBI 110 TEME, PACKPBIBAIOIINE COJEPKAHUE BCEX
BOIIPOCOB, MOCTaBJIEHHBIX B JeKIMU. I 3aKperyieHus: MaTepuania, oArOTOBKM K CEMUHAPCKUM U IIPaK-
TUYECKUM 3aHATHUSAM U BBIIIOJHEHUS CaMOCTOSITENIbHOM paboThl HEOOXOAUMO PEKOMEHJ0BATh JIUTEPaTy-
Py, OCHOBHYIO H JIOTIOJIHUTEJIBHYIO, B TOM YHUCIIE YU€OHO-METOANYECKHE MaTepPHUaIbl, @ TAKXKE IJICKTPOH-
HbIE UCTOYHUKU (MHTEPHET-PECYPCHI).

JIaGopatopHble 3aHATHS CIIOCOOCTBYIOT 3aKpeIUIEHHWE 3HAHUM IOJYYEHHBIX CTYACHTAaMH B XOJI€
TEOPETUYEeCKOro 00yueHus (JIEKIIMH) U CaMOCTOATEIbHONU paboThl, HOPMHUPOBAHHUIO KOMIETEHIIHM, HaBbI-
KOB B MOJyYeHUU MH(DOPMAINK, TPUOOPETEHUIO YMEHUI MPOBeCTH ee 00pabOTKy M aHAIM3, OBJIAJACHUIO
HaBbIKaMU [JIAaHUPOBAHUS, aHalu3a U ynpasineHusa. OOuiee TpeboBaHue Mpu pazpaboTke TeMaTHKHU Jabo-
PaTOPHBIX TAKOBO - ATOT BHUJ AYAMTOPHBIX 3aHATUH JIOJDKEH HAYyYUTh CTYJIEHTA IPaBWIBHO OLEHUTH U
MIpe/IBUJIETh PAa3BUTHUE CUTYAIMH, YIIPaBIATh ee (OpMUPOBAHUEM, BIIAJCHUIO METO1aMU aHanu3a. Ha 3a-
HATHSX TPOBOJIUTCS OTPAOOTKA MPAKTHYIECKUX YMEHHUH MOJT KOHTPOJIEM IperoiaBaTelisi. B KoHIe Kax10-
ro 1a00paTOpHOTO 3aHATHUS MPernoaaBaTelb IIAHUPYET 6- 7 MUHYT JUId oABeAeHUs UToroB. OH oOparta-
€T BHUMaHUE Ha TO, KaK OCBOEH Y4YE€OHbIII MaTepuas 1o TeME B LEJIOM, aHAIU3UPYET TUIIMYHbIE OLIMOKU
1 HeIOpabOTKH CTYICHTOB, aKIIECHTHUPYET UX BHUMAHHUE HA 3HAYUMOCTb TEMBI.

5.2. Yka3zanus A5 00y4ar0UUXcs 10 OCBOEHUI0 TUCHUTLIUHBI

B Xoje NeKIMOHHBIX 3aHATHI BECTH KOHCIEKTHPOBaHWE y4eOHOro martepuana. OOpamars BHU-
MaHue Ha KaTeropuu, (OpMYyIUPOBKH, PACKPBIBAIOIINE COECPKAHUE TE€X WM MHBIX SIBICHUNA U MpOIEC-
COB, HAYYHBIC BBIBOJBI U MPAKTUYECKHE PEKOMEHAAIUH. JKenaTebHO OCTaBUTh B Pa0OYMX KOHCIIEKTaX
T0JIs, Ha KOTOPBIX JIefaTh MOMETKHA M3 PEKOMEHJOBAHHOW JTUTEpPaTyphl, TOMOIHSIONIME MaTepHall Mpo-
CITyIIAHHOH JICKIIHNH, a TAK)Ke MOTYEPKUBAIONINE OCOOYIO0 BaXKHOCTh TEX MJIM MHBIX TEOPETUYECKHUX I0JI0-
KEeHHI. 3a7aBaTh MPENoOAaBaTeN0 YTOUHSIONINE BOMPOCHI C LENbI0 YSCHEHHS TEOPETHYECKHUX IOJIOXKe-
HUM, pa3pelieHns CIIOPHBIX CUTyaluu.

CamocrosrenbHas paboTa 00y4yaromuXcsl IPOBOJUTCS C UCHOIb30BAHNEM YUYEOHO-METOINYECKON
JUTEpaTypel ¥ WHTEPHET-pEeCypcoB. B cilyuae BO3HMKHOBEHHS BONPOCOB OHH MOTYT OBITh 3aJaHbI
MIPEero1aBaTelNt0 Ha HHANBUYATbHON KOHCYIBTALMU UIIH 110 3JIEKTPOHHON MOYTe.

[TepeueHp yueOHO-METOANUECKOTO 00eCTIeYeHHs ISl CAMOCTOSATEIbHON pabOThl 00yUaoIuXCs 110
JTUCLUIUINHE!

1) AnpikoBa T.B. Anamutuueckass XuMus OOBEKTOB OKpyKaromien cpezasl. JlabopatopHbie
pabotbl. Bonpocsl. 3agaun. Yuye6Hoe nocoOue. ActpaxaHb: M3naTenbckuit 10M «ACTpaxaHCKUN YHUBEP-
cuter». 2013. 196 c.

2) Tapacosa H.I1., Ky3nenos B. JI., CmeranaukoB FO.B. u ap. 3amaun u BOnpockl Mo XUMUU
OKpy>Katotei cpeasl. - M. Mup, 2001. - 368 c.

3) XUMUYECKHE OCHOBBI DKOJIOTUH [ DIEKTPOHHBIN pecypce]: yueOHoe nocodue / B.FO. Oprnos
- M.: Jlabopatopust 3uanuii, 2018. - http://www.studentlibrary.ru/book/ISBN9785001016113.html

4) MeTobl OLIEHKH KayecTBa MOBEPXHOCTHBIX BOJ CYIIU [DIEKTPOHHBIN pecypc]: yueOHoe
mocooue / Pemernsax 0. C. - PoctoB H/]1: H3a-Bo IODY, 2017. -

http://www.studentlibrary.ru/book/ISBN9785927524273.html

Tabauna 4 — Cogep:xkaHue caMOCTOAATEIbHON Pad0Thl 00y4al0IINXCS

Kon-Bo ®opmbl paboTHI
Bonpockl, BBIHOCUMBIE HAa CAMOCTOSITENIEHOE U3yUEeHHE

4acoB
Tema 1. Tepmunvl u nowsamus, xapaxmepusyroujue HOpMamussl U Kade- 4 WupuBuyanbpHas
cmea oxkpyaicaroujeli cpeobvl pabota
CrnyualiHble, cucTeMaTHYeCKHe MOrpemHocTy. ['pyOsie ommbku (mpo- Otuer no nabopa-
Mmax). Jlucnepcusi, cranaapTHbIE OTKJIOHEHHUS! BEBIOOPOYHON COBOKYITHO- TOpHOU paboTe

CTHU PE3YJIbTAaTOB XMMHNYECCKOTO aHAJIN3a. CratucTrueckas HaaACKHOCTb
JJIsA CGpPIfIHI:IX a"Hanmm3oB. Mcrons3oBanue JOBCPUTCIILHOI'O MHTCpBAJIA



http://www.studentlibrary.ru/book/ISBN9785001016113.html
http://www.studentlibrary.ru/book/ISBN9785927524273.html

JUIs1 OOHAPYKEHUSI CHCTEMATHYECKON OITMOKH

Tema 2. Memponocuueckoe obecneuenue Kaiecmea anaiu3a 006vLeKmos
OKpydHrcaroufeti cpeovl

AHTpPOIIOTEHHOE BO3JICHCTBUE Ha pPaBHOBecHE B Ipupoje. Meronbl
KOHTPOJISI COCTOSIHUS OKpYyXkatomie cpeabl. OOmias xapakTepuUCTHKA
AHAJIMTHYECKOM METOAUKHA. KOHTpPOJIIb TOYHOCTH PE3YIBTATOB U3MEpPE-
HUN COJlep)KaHus 3arps3HAIOIINX OOBEKTOB OKpY’KaIoIlIeH cpelbl Be-
niectB. BHyTpeHHuil KoHTposib. OnepaTuBHBI KOHTPOJb TpyOoil mo-
rpemwHOCTU. CTaTUCTUYECKUI KOHTPOJb TOYHOCTH U3MEpeHUil. BHe-
HUWA KOHTpPOJIb. KOHTPOJIB Cly4allHOM COCTABIISIOLIEH IOIPEIIHOCTH
M3MEPEHUN — KOHTPOJIb CXOAUMOCTU. KOHTpOJIb CilydallHOM COCTaBIIsi-
IOLIEH NOTPEelIHOCTH U3MEPEHUl — KOHTpOJb IpaBwibHOCTH. Cpen-
cTBa KOHTpos. PannoaktruBHbie 0TX0161 ADC U METOIBI UX 3aXOpOHE-
HUS.

NunuBunyanbHas
pabora
Otuer no nabopa-
TOpHOU paboTe

Tema 3. Hexomopuie 0buue 60npocvt moKcuKoi02uu

OcCHOBBI JIeHCTBUSI TOKCUKAHTOB HAa OMOJIOTMYECKUE CTPYKTYpbI. Jlei-
CTBHE TOKCHKAHTOB Ha (pepMEHTHbIE cUCTEMbl. MeXaHNU3Mbl T€MOJIN3a.
MexaHu3MbI METTeMOTIIOONHOOOPA30BAHHS.

NunuBunyansHas
pabora
Otuer no nabopa-
TOpPHOI paboTe

Tema 4. Xumuueckue gewyecmea 6 oOKpyxcarouei cpeoe

Xumuueckuit coctaB aTMocdepsbl, ruapochepsl, JuTochepsl U TPOIO-
cdepsl. 3arps3HeHne atMochepsl B rOpOJax W HACCICHHBIX ITyHKTaX.
3arpsi3HeHue BOJHOMU cpefbl. Poib TOHHBIX OTIOXKEHUN U (hopMHUpoBa-
HHUE KauyecTBa BOJHOHN Cpebl. AHTPOIIOTEHHOE OHOJIOTHYECKOe caMo3a-
rps3HeHHe BoJ0eMOB. CaMOOUHMIIEHHE BOJHOM cpeabl. 3arps3HEHHE
MOYBEI. 3arpsi3HEHUE 3eMeIlb TSHKCIBIMH METaJTIaMU. AHTPOIIOTEHHOE
BO3/ICIICTBIE HA TMOYBEHHBIE CHCTEMbI MECTUIUIOB. AHTPOIMOTEHHOE
BO3/ICHCTBUE HA TOYBCHHBIC YKOCHCTEMBI.

NunuBunyanbHas
pabora
Otuet no nabopa-
TOpHOU paboTe

Tema 5. Muepayus eewgecme 6 okpyarcarowetl cpeoe

OcCHOBHBIE NMKJIBI MHUTpAlMsl XUMUYECKHX JJIIOEHTOB M IJI0OAJbHBIE
OroreoxumMmuueckue IUKIbL. IlepeHOC MEXIy pazauuHbIMU chepamu.
ITepenoc mouBa-Boga. Ilepenoc Boma-nmousa. IlepeHoc mouBa-BO3AYX.
[TocTyruieHne M HaKOIUIEHUE BEIIECTB B JKUBBIX OpraHu3Max. BonHele
opranu3mbl. Hazemuble opranusmsl. ['eorpadudeckuii 1 OMOTHUECKUA
IIEPEHOC.

NunuBunyansHas
pabora
Ortuer no nabopa-
TOpPHOI paboTe

Tema 6. I[Ipespawenue sewgecma 6 okpyacaroujeli cpeoe

OcHoBHBIE XUMHUYECKHE peakiuu B atMocdepe u ruapochepe. Doto-
XUMUYECKHUE TPOIECChl. DKOJIOTHMUECKOE 3HA4YeHHE (POTOXMMHUYECKOM
JIecTpyKIuU. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE CUCTEMBL. [ UapoIms3.
Merabonuueckue mpeBpamieHus. Y4acTue MOYBEHHBIX MHUKPOOPTaHU3-
MOB B TIpOIlECCe METAOOIMUYECKOTO MPEBPAILEHUS OPTraHUYEeCKHX Be-
IIeCTB, MOMAaBIIMX B OKpY’Karollyio cpeay. Merabonuueckue mpeBpa-
HICHUSl 3arpsA3HUTENEH OKpY’Kalolled Cpellbl ¢ YYacTHEM IOYBEHHBIX
MHUKPOOPTaHU3MOB — JOHOPOB METHJILHBIX TPYIII. DKOJIOTUYECKOE 3HA-
YEHHE MPOIIECCOB META0OIUYECKOTO Pa3pYIICHHUS.

NunuBunyanbHas
pabota
Otyet o nabopa-
TOpHOMU paboTe

Tema 7. Dusuko-xumuyeckue u guzuieckue memoosvl aHAIU3d, UCNOb-
3yemvle 8 AHANUMUYECKOU XUMUU 0O0BEKMO8 OKpYHcaroweli cpeovl
CHeKTpOoCKOMMYEeCKHe METONbI. JIFOMUHECIIEHTHBIN aHaln3. ATOMHO-
abcopOLMOHHBIN aHaN3. ATOMHO-(IYyOPECIICHTHBIN aHalu3. ATOMHO-
AMHUCCUOHHBIN aHAIN3. DNEKTPOXUMHUUYECKHNE METObI aHAIU3a. XPOMO-
Torpadusi.

NunuBunyanbHas
pabota
Otyet mo nabopa-
TOpHOU paboTe

Tema 8. [Ipoboombop, npob6ono02omosKa u npedsapumenvhble Uccie-

NunuBunyanbHas




006aHUsL NPU aHANU3e 00BEKMO8 OKpYHcaroueli cpeovl pabora
Bopna. Ilpupoansie Boasl. OT60p npob u ux koHcepBupoBanue. Ctou- Ortuer no nabopa-
HbIe BOAbl. OTOOp P00 M MX KoHcepBUpoBaHHUE. OnpeieneHne 0CHOB- TOpHOU paboTe

HBIX XapaKTePUCTUK CTOYHBIX BOJ. [louBa. OT60p mpob u mpodomoaro-
toBka. OnpesiesieHne cephl B 104Bax. JJOHHBIC OTIOKCHHUS.

Tema 9. Memoowvl onpedenenus 3a2pAHANOWUX BeUjeCmE 8 00beKmax 5 WupuBuayanbHas
OKpydcaroueli cpeovl pabora
@DopMBI CYIIECTBOBAHUSI METAJUIOB B BOJHBIX SKOCHUCTEMAX U BIIHSIHHE Ortuer no nabopa-
TSDKEIIBIX METAJJIOB Ha Pa3BHTHE )KUBOTHBIX U pacTeHud. OnpeaencHue TOpPHOU paboTe

xpoma. DOTOMETPUYECKOE OINPEICICHHE XPOMa B CTOYHBIX BOJAX C
mudenmnkap6azugom. Onpenenenue meau. GoTomMeTpuyeckoe orpe-
JieJieHue MeIu B BoJie ¢ IuKyrnpaioM. OmpeneneHue Meiau B BoJie HO-
noMmerpuueckuM MetogoM. Omnpenenenue Hukensd. OnpezneneHue LUH-
ka. doTomeTpuueckoe orpezeseHre MuHKa B Bojae. OnpeeneHue mno-
JIBUKHOTO Maprania B mouBe. Ompenenenue xeneza. OmnpeneicHue
MIOIBMYKHOTO JKeJie3a B MOYBE.

5.3. Buabl u ¢popmMbl NMCbMEHHBIX PadoT, MPelyCMOTPEHHBIX NPH OCBOCHUM M CUHUILINHBI,
BBINOJIHsIEMble 00yYal0LIUMHUCS CAMOCTOSITEIbHO

[To xaxkmol Teme, M3y4eHHOW OOYYarOUIMMCSI CaMOCTOSITENBHO, JOJDKEH OBITh HAllMCaH KOHCIEKT.
KoHcnekT 1o/mkeH ObITh BBIOJIHEH B YYEHMYECKON TETPaau B KIETKY (CTPOUKU «4epe3 KIETOUKY») «OT py-
Ki». Ha TUTYIIEHOM JTCTE TOJDKHBI OBITh Pa300pUMBO HANMCAHBI (DaMuUITUs, UM, OTYECTBO, (PaKyIbTET, KypC,
rpynmna, TemMa. KoHCIeKT JOoKeH OTpakaTb OCHOBHBIE MOHATHUS, (GOpMyIbl, MOCTyNIaThl. B KoHIE paboThI
CTaBUTCs YUCJIO U ITOAIINCH.

B xadecTBe nucbMeHHBIX padoOT IpezsaraeTcst OTueT 1o JabopaTopHOit paboTe.
MeTtoanyeckue yKkazaHus 10 HAIIMCAHHMIO 0TYeTa 1O JadopaTopHoii padore

1. Llenp u 3ama4m Uccaea0BaHUS.

2. Kpartkoe onucanue skcriepuMeHTa: CrocoObl, METO/IbI, METOAMKHA UCCIIEAOBAHUS U TEOpe-
TUYECKHUE MOJI0XKECHUS.

3. 3aKOHBI, TIOJIOKEHUS, MATEMAaTUUECKHI arlrapaT, ypaBHEHUs peakiuii. Pe3ynbrarsl ucciue-

JIOBaHUS U pacyeTsl (YpaBHEHMS JIOJIKHBI ObITh MPUBEICHBI B 0OIIEM BHJIE U C MOJCTABJICHHBIMU JTaHHBI-
MH). Pe3ynbTaThl Hcciae10BaHus U PaCYETOB JI0JIKHBI ObITh CBE/IEHBI B COOTBETCTBYIOIIKE Tabnuibl. CTa-
TUCTHYECKasi 00paboTKa TaHHBIX.

4. I'padnueckas 00pabOTKa IKCHEPUMEHTATBHBIX JaHHBIX: TPaUKU U CXEMbI JOJIKHBI BBI-
MOJIHATHCA TOJIBKO HA MIJIJTMMETpOBOM Oymare. Ha ock opaMHAT HaHOCUTCS (YHKIUS, HA OCh a0 CIUCC —
apryMeHT C yKa3aHUeM eJuHHI] u3MepeHus. Ha ocsix HaHOCUTCS 1IKana coryiacHO BbIOpaHHOMY MacliTa-
Oy. Eqununiel Macmraba 10KHBI ObITh BEIOpaHbI B COOTBETCTBHM TOUHOCTH OTCYETA MPHU HKCIIEPUMEHTE.
Koopannats! 3KCIepMMEHTaIbHOM TOYKM HAHOCATCS TOJIBKO HA IUIOCKOCTH M OTMEYaroTcss TOYkou. Ilo
9KCIIEPUMEHTAJIBHBIM TOUYKAM IPOBOJUTCS YCPENHSIOIIAs KpHBas. BelnaBlive TOUKU HE MCIIONb3YIOTCS,
HO ToKa3biBatoTcs. Ha nucre, rie BbInojiHEeH rpaduK, TOJKHBI ObITh yKa3aHbl HAMMEHOBaHUE Trpaduka
(mox rpaduKOM), YCIOBHUS, CHOCKH. DKCIIEPHUMEHTAJIbHBIE JaHHBIE JJIS MOCTPOCHUS T'PayMpOBOYHOTO
rpaduka o6pabaTbIBalOTCA [0 METOAY HAMMEHBIIINX KBAJPATOB.

S. AHanu3 SKCEPUMEHTAIBHO MOJYYEHHBIX 3aBUCUMOCTEM.

6. BriBos!.

PaboTa cunTaeTcs BBINOIHEHHOW, €CIIM MPUBEICHBI BCE HEOOXOAUMBIE PACUYEThI, TOCTPOCHBI U3yYa-
€Mbl€ 3aBUCHMOCTH, IIPUBEICHBI BCE CTPYKTYpHBbIE (POPMYJIbI H3y4aEMbIX BEIIECTB U 00Pa3yeMbIX COe/IH-
HEHUM, CJIENaHbl COOTBETCTBYIOLINE BHIBOBI.
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6. OBPA3OBATEJIBHBIE I THPOPMAIIMOHHBIE TEXHOJIOI'MHU

B cootBerctBun ¢ tpedoanusmu @I'OC BO mo HampaBlieHHIO IMOJTOTOBKH pean3alis KOMIIETEHT-
HOCTHOT'O IOJXO0Jia IpeyCMaTpUBAET UCIOIb30BAaHUE B y4EOHOM IPOLECCe aKTUBHBIX M MHTEPaKTHUBHBIX
(dbopM npoBesieHHs 3aHATUM B COYETAHUH C BHEAYJUTOPHOW paboTON C 1enbio (GOPMUPOBAHHS U PA3BUTHUS
TpeOyeMbIX KOMITETEHITHA 00yJarOIIXCs.

[pu peanu3anyy pa3IUYHBIX BHJOB y4eOHOW PaOOThI MO JTUCHUIUIMHE MOTYT MCHOJIB30BAaThCS DJICK-
TPOHHOE 00Y4€eHHs 1 AUCTAaHLIMOHHbIE 00pa30BaTe/IbHbIE TEXHOIOTUH.

6.1. O0pa3oBaresibHbIE TEXHOJIOTUH
Tadauna S — O0pa3oBaTe/bHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble MPH Peanu3alui Y4eOHbIX 3aHATHIT

Paznen, rema ®opma y4eOHOT0 3aHATUS
JUCHUILUIHHBI (MOYJIs) Jlexuus [Ipaktuueckoe 3a- JlaboparopHas
HSTHE, CEMUHAP pabota
Tema 1. Tepmunsl u nonsTus, xa- | O63opHas nekuust | He nmpegycmorpeno | I'pymmosas nabo-
pakTepu3ymIue HOpPMATHBBI | | Jlekmwus-muaor paropHast paboTa
KauecTBa OKpY’Karollei cpepl
Tema 2. Metposoruueckoe obec- | O063opHas nekmust | He mpexycmorpeno | ['pymmoas ma6o-
NevYeHne KayecTBa aHanuza 00b- | Jlekuus-auanor paropHas paboTa
€KTOB OKPY>KaIOIIEH Cpebl
Tema 3. Hekoropeie oOmme Bo- | O63opHas nekuus | He mpemycmorpeno | I'pymmosas nabo-
IPOCHI TOKCUKOJIOTHH Jlexkuus-nuanor paropHasi paboTa
Tema 4. Xumunueckue BemiectBa B | O63opHas nekuust | He mpegycmorpeno | I'pymmosas nabo-
OKpY>Karollel cpejie Jlexuws-guasor paropHasi pabota
Tema 5. Murpamus BemectB B | O63opHas nekuusi | He mpegycmorpeno | I'pymmosas nabo-
OKpY>Karolle cpejie Jlexuws-guasor paropHasi pabota
Tema 6. IlpeBparienne BemtectB B | O030pHas nekmust | He mpexycmotperno | ['pymmosas ma6o-
OKpYXarollen cpene Jlekuusi-muanor paropHas paboTa
Tema 7. ®usuko-xumuueckue u | O03opHas nekius | He mpenycmotpeno | ['pynmoBas mabo-
dbusznueckue MeToAbl aHanu3a, | Jlekius-auanor paropHas paboTa
UCIIOJIB3YEMBIE B AHAJUTUYECKOU
XUMHUH OOBEKTOB OKpPYKaroIen
cpenbl
Tema 8. IIpo6oor6op, mpodomnoa- | O63opHas nekuus | He mpexycmorpeno | ['pymmosas nabo-
TOTOBKA W TPEABAPUTEIbHBIE HC- | Jlekuus-muanor paropHast paboTa
CIIEIOBaHMs NpU aHaIn3e OO0BEK-
TOB OKPY’KaIOIIEN CPEbI
Tema 9. Meronsl omnpeaenenus | O63opHas nekuust | He mpexycmorpeno | I'pymmosas ma6o-
3arps3HSIOMMX BEIIECTB B 00beK- |  Jlekiws-nuasor paropHast paboTa
Tax OKpPYXKarouie cpeapl

VYueOHbIe 3aHATHS TO IUCHUIUIMHE MOTYT TPOBOJAUTHCS C NPUMEHEHHEM HH(POPMAIOHHO-
TEICKOMMYHHKAIIMOHHBIX CETeH MPH ONOCPEJIOBAHHOM (Ha PACCTOSHUHM) WHTEPAKTUBHOM B3aUMOJCH-
CTBUM OOYYAIOIINXCS U TpenoaaBaress B pexxumax on-line u/unu off-line B popmax: Bugeoneximii, iek-
[UIA-TIpe3eHTaIMi, BUACOKOHPEPEHIINI, cOOeCeJOBaHNs B PSKUME YaTa, BHIMOJHEHUS BUPTYAIbHBIX Jia-
OOpaTOpHBIX paboT U Jp.

6.2. UndopmanmonHble TEXHOJOTHHI

WNHpopMannOHHbIE TEXHOJIOTHUH, UCTIONb3YeMble TIPU PeaTi3alliy Pa3IHdHbIX BUIOB y4eOHOW H
BHEY4eOHOI paboOTHI:
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—  HCIIOJNIb30BaHME BO3MOXKHOCTEH MHTEpHETa B Y4eOHOM mpoliecce (HCIOIb30BaHKUE caifTa mpe-
nojiaBatens (pacchijiKa 3aJlaHuH, TPEIOCTABICHHE BBITOJHEHHBIX pa0OT, OTBETHI Ha BOIPOCHI, 03HAKOM-
JieHrne 00yJaronuXxcs C OLICHKaMH U T. 11.));

—  HCIIOJIb30BAaHUE 3JICKTPOHHBIX YYEOHHUKOB M PA3IMYHBIX CAWTOB (HAIpUMeEp, SJIEKTPOHHBIX
OMOIMOTEK, KYPHAJIOB | T. JI.) KAK HCTOYHUKOB HH(POPMAITUH;

—  WCIIOJIb30BaHUE BO3MOKHOCTEH 3JICKTPOHHOM MOYTHI MPETOIaBaTes;

—  WCIIOJIb30BaHUE CPEJICTB IMPEICTAaBICHUS ydyeOHOW MH(POpMAIUK (3JEKTPOHHBIX Y4eOHBIX IO-
COOMi M MPAKTUKYMOB, IIPUMEHEHUE HOBBIX TEXHOJIOTHI JIsl IPOBEICHHUS OYHBIX (TPAIUIIMOHHBIX) JICK-
U U CEMHHAPOB C UCIIOJIb30BAHUEM TPE3CHTALINH | T. II.);

—  WCIOJIb30BaHME BUpPTyaldbHOU oOydatomieir cpeasl (LMS Moodle «2OnekrponHoe obpa3oBa-
HUE») WIH UHBIX HH()OPMAIIMOHHBIX CUCTEM, CEPBHCOB 1 MECCEHI)KEPOB.

6.3. IIporpammHoe ol0ecneyeHune, COBpeMeHHbIe NpodeccHoHaIbHbIE 0a3bl JaHHBIX U UHGOP-
MAaIllHOHHbIE CTIPABOYHbIE CHCTEMBI

6.3.1. IlporpammHoe odecnieuyeHmne

1. Microsoft Office 2013;
2. Microsoft Windows 7 Professional;
3. IInardopma mucranuumonnoro odoyuenus LMS Moodle (Buptyanbhas oOygaroias cpeia).

6.3.2. CoBpemeHHble npodeccHoOHATbHBIE 0a3bl JAHHBIX U HUH(OPMALNIMOHHbIE CIPABOYHbIE
CHCTEMBI

1. http://asu.edu.ru

2. https://biblio.asu.edu.ru (Onexkrponnas OuOIHOTEKA «ACTpaxaHCKUI TOCYIapCTBCHHBIN YHUBEp-
cuTeT» cobcTBeHHOM reHeparuu Ha mathopme IbC «OnekTponHsiit UnraneHelil 3a1 — bubnuo-
Tex»)

3. http://www.studentlibrary.ru (3nekrponno-6ubnuoreunas cucrema (3bC) OOO «llonurexpe-
cype» «KoHcynbTaHT cTyaeHTa». www.studentlibrary.ru)

7. ®OHJ1 OHEHOYHbBIX CPEACTB U151 NIPOBEAEHUA TEKYIIEI'O KOHTPOJIA
N ITPOMEXYTOYHOU ATTECTAIIU ITO AUCIUITJIMHE

7.1. ITacnopT poHIAa OLIECHOYHBIX CPEACTB

[Tpu mpoBeeHNH TEKYIIEr0 KOHTPOJS U MPOMEKYTOYHON aTTECTAIlMK O TUCIUIUINHE (MOIYIIIO)
«MOHUTOPHHIOBbIE MCCJIEI0BAHUS OKpYKalollel cpeabD» IpoBepseTcs chopMHUpOBAaHHOCTH y 00Y-
YAIOMIMXCS KOMIETSHIINM, YKa3aHHBIX B pa3fenie 3 HaCTOsIIeNH MporpaMMbl. DTamHOCTh (HOPMUPOBAHHUS
JAHHBIX KOMIETEHIIMH B IMpoliecce OCBOCHUS 00pa30BaTENbHOM MpOrpaMMBbl ONpeAesseTcs] MocieoBa-
TEJHHBIM OCBOCHHEM JUCLUIUINH (MOIYJEH) U MPOXOXKIACHUEM MPAKTUK, a B MPOIIECCe OCBOSHUS TUCITU-
IUTMHBL (MOZYJIsl) — TMOCTIEI0BATENbHBIM JIOCTH)KEHHEM PE3YJIbTaTOB OCBOECHUS COAEPKATEIbHO CBSI3aHHBIX
MEX/1y COO0M pa3/iesioB, TEM.

Tabanna 6 — CooTBeTcTBHE Pa3ae/ioB, TeM AUCHHUILIMHBI, Pe3yJ1bTATOB 00y4eHUs 10 JMCUHUIINHE U
OLCHOYHBLIX CPEACTB

KoHnTtponmpyemslii pasaen, Kox xonTpOnupye- HanmenoBanue
TE€Ma JTUCLHHUIIINHBI MOM KOMIIETEHIINN OLICHOYHOI'O CPEJICTBA
TepMUHBI U TOHATHS, XapaKTEPU3YIO- YK-9, TIK-1 CobecenoBanue
II1i€ HOPMAaTUBBI M Ka4eCTBA OKPYKato- Otuet no nabopatopHoii paboTe
11eil cpebl



http://asu.edu.ru/
https://biblio.asu.edu.ru/
http://www.studentlibrary.ru/
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MeTtponoruueckoe obecrneueHne Kave- VK-9, I1K-1 Co0OecenoBanue

CTBa aHAJIN3a 00BEKTOB OKPY KAIOIIECH Otuer no nabopaTopHoii paboTe

CpeJibl

Hexotopsie o0mire BOmpockl TOKCHKO- YK-9, I[IK-1 CobecenoBanue

JIOTUH OtyeT no nabopaTopHOl padboTe

KonrponsHas padora 1

XUMHUYECKHUE BEIIECTBA B OKPY KAIOIIEH VK-9, I[IK-1 Co0OecenoBanue

cpene Otuer o nabopatopHoii pabote

Murpanus BEECTB B OKpPYXKarolIei YK-9, I[IK-1 CobecenoBanue

cpene OtyeT no nabopaTopHOl padboTe
Kpyraslii cton

[IpeBpailieHrE BEIIECTB B OKPYkKAOIICH YK-9, T1IK-1 CobecenoBanue

cpene Otuer o nabopatopHoii pabote

Kontposbnas padora 2

OU3NKO-XUMHUYECKUE U (PUINUECKHE ME- YK-9, I[IK-1 CobecenoBanue

TOJIbI aHATIN3a, UCTIOJIb3yEeMbIE B aHAIU- Otuer o nabopatopHoii pabote

TUYECKOU XUMHUHU 00BEKTOB OKpYKaro-

e Cpeasbl

[Tpo6ooT6op, MPOOOIMOATOTOBKA U MIPE- YK-9, I[IK-1 CobecenoBanue

BapUTEJIbHBIC UCCIICIOBAHUS MTPU aHATH- Otyet no nabopaTopHoOi padoTe

3¢ 00BEKTOB OKPYXKAIOIIEH CPeIb

MeTto/1bl OnIpeIeNIeHNs 3arpsI3HAIOIINX YK-9, [IK-1 CobecenoBanue

BEIIECTB B 00BbEKTaX OKPYKAIOIIEH cpe- Otuer o nabopatopHoii pabote

bl Tect

7.2. Onucanue noxkasarejied u KPUTEPUECB OLICHUBAHUSA ROMHeTeHHHﬁ, OIIMCaHHuE IIKAJ Oo1e-

HUBAaHUA

Tabéanna 7 — Iloka3aTe/n ONeHNBAHUS Pe3yJIbTATOB 00y4YeHHs B BH/Ie 3HAHUI

[Ikama
OLIEHWBaHUSI

Kpurepun oniennBanus

5
COTJIIMYHOY

JEMOHCTPHUPYET TIIyOOKOe 3HaHWE TEOPETHUYECKOTO Marepuaina, yMeHHe o0oc-
HOBAaHHO M3J1araTb CBOM MBICIH TIO OOCYXIaeMBbIM BOIPOCAM, CIHOCOOHOCTH
MOJIHO, MPABWJIBHO M apryMEHTHPOBAaHHO OTBEUaTh Ha BOIPOCHI, MPHUBOIUTH
IIPUMEPBHI

4
«XOopomo»

JEMOHCTPUPYET 3HAHUE TEOPETHUYECKOr0 MaTepuaja, €ro I0CJIeI0BaTEIbHOE
U3JI0’KEHUE, CTIOCOOHOCTh NMPUBOJAUTH IPUMEPHI, AOMYCKACT €AUHUYHbIE OLINO-
KM, UCIIPABJIIEMBIE ITOCIIE 3aMEYaHUs IIPENOJaBaTels

3
«YHAOBJICTBO-
PUTCIIEHO»

JIEMOHCTPUPYET HEMOJHOEe, (parMeHTapHOE 3HAHUE TEOPETUYECKOro MaTepua-
na, Tpedyrolee HaBOISALIMX BOIPOCOB MpemnojaBares, J0MyCcKaeT CYIIeCTBEH-
HbIE OLIMOKHU B €r0 U3JI0KEHUU, 3aTPYAHIETCS B IPUBEACHUN NPUMEPOB U Hop-
MYJIMPOBKE BBIBOJIOB

2

«HCYHOOBJIC-
TBOPUTCIIBHO)»

JIEMOHCTPHUPYET CYIIECTBEHHBIE TPOOENbI B 3HAHUU TEOPETUUECKOT0 MaTepuana,
HE CIIOCOOEH ero M3J0XKHUTh U OTBETUTh Ha HABOSIIUE BOIPOCHI MperoiaBaTe-
JI51, HE MOXKET TPUBECTH MPUMEPHI

Tadauua 8 — Iloka3are/n olleHMBAHHUSA Pe3yJIbTATOB 00YYECHHUsI B BH/I¢ YMEHHMI M BJIA/ICHUI

[Ixamna ore-
Kpurepuu oniennBanus
HUBAHUA
5 JEMOHCTPHUPYET CIOCOOHOCTh MPHUMEHATH 3HAHHE TEOPETHUYECKOTO MaTepuasa
«COTIIUYHO» HpI/I BBITIOJTHCHUHN Sa)IaHHfI, IIOCJICOOBATCIIBHO U HpaBI/IJ'IBHO BBIITOJIHACT 3aJaa-
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[IIxana ore-
Kpurepun onieHnBanus
HUBaHUs
HUs1, yMeeT 000CHOBaHHO M3JIaraTh CBOM MBICIH M JleJ1aTh HEOOXOIUMbIE BBIBO-
JIbl
J€MOHCTPUPYET CHOCOOHOCTh NMPUMEHATh 3HAHME TEOPETHUYECKOIo MaTepualia
4 IIPY BBINIOJIHEHUU 33JaHUM, MOCIEA0BATEIbHO U IPAaBUIBHO BBIIOJIHAET 3a7a-
«XOpOIIO» HUsI, yMeeT 000CHOBaHHO M3JIaraTh CBOM MBICIH U JieJIaTh HEOOXOAUMBIE BBIBO-
JIbl, TOMYCKAaeT €IMHUYHBIE OIIMOKHU, UCIIPABIISIEMbIE IIOCIE 3aMEUaHUs IMPEro-
JlaBatTesist
3 JEMOHCTPUPYET OTHAEIbHbIE, HECHUCTEMAaTU3UPOBAHHBIE HABBIKM, HCIIBITHIBAET
«yZIOBJIETBO- | 3aTPYAHEHUS M JONyCKAaeT OLIMOKH IPU BBHIIOJIHEHUU 3a/1aHUM, BBINOIHAET 3a-
PUTEIBHO» | JaHHWE MO MOJCKA3Ke MpenoaBaTes, 3aTpyAHseTcs: B OPMYINPOBKE BHIBOJIOB
2 HE CII0OCOOEH MPaBUIIBHO BBINOJIHUTH 33/1aHUS
«HEyAOBIIE-
TBOPUTEIHHO»

7.3. KoHTpoJibHbIE 321aHUSA U WHBbIE MATEPUAJIbI, HE00X0AUMBbIE JI OLEHKH Pe3y/bTaToB
00yuyeHusi 10 TUCHMILINHE (MOIYJIIO)

Tema 1. Tepmunsl u nonamus, xapaKkmepusyroujue HOpMAMUBsL U KA4eCcmea oKpyzHcarouieii cpeovl

1. Bonpocwl ona cobecedosanusn

1) CMBICT TOHATHUS «TOYHOCTh XUMUUYECKOTO aHAn3a»?

2) Uro xapakTepu3yeT IpaBUJIbHOCTh XUMUYECKOIO aHAJIU3a?

3) O deM CBUJIETENBCTBYET OJIU30CTH PE3YNIbTaTOB MapaUIeTbHBIX ONpEACNCHUI KOMIIOHEH-
Ta?

4) Uem 0TanYaroTcs MOHATUSA «CXOJUMOCTB» U «BOCITPOU3BOIMMOCTH?

5) Kak npoBepuTth NpaBMIIbHOCTH PE3yJIbTaTOB XUMHUYECKOTO aHaIn3a’?

6) Kaxk moBBICHTE TOUHOCTE METOJA UIIH METOIUKH?

7) Uto Takoe «mpomax»? Kakue meTonbl oOHapyx)eHUs TpyObIX OmHOOK (MPOMaxoB) HUC-

IOJIB3YCTCA B MaTeMaTUYEeCKOM CTaTHCTUKE?

2. Jlabopamopnuie padomuol
JlaGopaTtopHnast pabota Ne 1. Onpenenenue coaep kanus skeyie3a B BOJOIPOBOIHON BOJIE

Tema 2. Memponozuueckoe obecneuenue Kauecmea aHanu3a 00veKmMoe OKpyHcaroujeil cpeovl

1. Bonpocwi ona cobecedosanusn

1) OmnpeneneHne KOHIIEHTPAIIUH 3arpsI3HSAIONIAX BEIIECTB M0 aHATUTUYECKOMY CHTHAITY, W3-
MEPEHHOMY Ha ONTHUYECKOM Ipubope: MeTo]| 100aBOK.

2) OmnpeneneHre KOHIICHTPAITUH 3arpsI3HSIONIAX BEIIECTB M0 aHATUTUYECKOMY CHTHAITY, W3-
MEPEHHOMY Ha ONTHYECKOM MPpUOOpe: METOJI TPalyipOBOYHOTrO rpaduka.

3) Ananutnueckuit curnai. Kakue npuembl UCIONB3YIOT AJISl TIOJYyYEHUs] CUTHaIa HauboJee
OJU3KOT0 K HICTUHHOMY?

4) AHAMTHYECKUI CHUTHAJ, €ro BO3HHUKHOBEHHE B XMUMHUYECKHX, (U3MYECKUX U (UIUKO-

XUMHUYECKUX METOJax aHanu3a. Kakue mpuembl MCHONB3YIOTCS AJisi y4yeTa MOCTOPOHHHMX MEMIAoIINX
HOHOB?

5) XapaKkTepuCTUKHA METOJ]a aHalIM3a: YyBCTBUTEIBHOCTD, MIpeesl 0OHAPYKEHUs, BOCIIPOU3-
BOJMMOCT.

6) UYem xapakTepusyeTcs ciaydaiiHas IOIpelIHOCTh aHain3a?

7) [lepeuncnure OCHOBHbIE MPU3HAKKU CUCTEMATHUECKHUX MOTPEIIHOCTEH.

8) IIpuBenuTe npuMepsl HCTOUHUKA CUCTEMATHUECKUX MOIPEIIHOCTEN.

9) Wmeet nu 3HaK aOCOMIOTHAS M OTHOCUTEIbHAS MOIPEIIHOCTh XUMUYECKOT0 aHaIn3a’?



14

10)  Yto TaKoe «KOHTPOJIBHBIN OIBIT?

11)  Yro moymKeH clienaTh 3KCIIEPUMEHTATOP IMepel MPUMEHEHHEM MaTeMaTHUECKONH CTaTUCTH-
KU JUTsl 00pa0OTKH JaHHBIX XUMUYECKOTO aHam3a?

12)  laiiTe onpe/encHre reHEPaTbHOW U BHIOOPOYHOM COBOKYITHOCTH JIaHHBIX.

13)  Koraa XUMHUK-aHAJTUTHK MOYET CUMTATh, YTO UMEET FeHEPaIbHYI0 COBOKYITHOCTh PE3YJib-
TaTtoB?

14)  Kakomy BHIY pacrpeIeieHus MOAUNHIIOTCS OObIYHO JaHHBIC XMMUYECKOT0 aHammu3a?

15)  Yro xapakTepu3yeT IUCIEPCHs, CTAHAAPTHOE OTKJIOHCHHUE U OTHOCUTEIBHOE CTAHIAPTHOE
OTKJIOHEHHE BHIOOPOYHOM COBOKYITHOCTH PE3yJIbTaTOB XUMUYECKoTo ananu3a? [IpuBenure Gpopmynsl s
pacuera 3TUX BEJIHYHUH.

16)  Kak BBIYMCIUTH CTAaHAAPTHOE OTKJIIOHEHUE CPEIHETO pe3yibTara’?

17)  Yro xapakrtepusyer kodpuiment Croronenra ta,f? Ot kakux GpakTopoB 3aBUCUT BEINYH-
Ha t-koappunmenTa?

18)  Yemy paBHA CTaTHCTUYECKAs HAJCKHOCTD [Tl CEPUUHBIX aHATIM30B?

19)  Yemy paBeH JIOBEpUTEIbHBIA HHTEPBAI M YTO OH XapaKTepu3yeT?

20)  Kak ucrnonb3yercsi JOBEpUTEIbHBIA HHTEPBA 11 OOHAPY)KEHHSI CHCTEMATHYECKOM OIInO-
KM MeToza?

21)  Uznoxwute CyTh METOJa HaMMEHbIHX KBaapaToB (MHK).

22)  [laiiTe omnpeelieHHE TOHITHS «aHATUTHUSCKHI CUTHAI.

23)  Yro Takoe HWKHsSA IPAHHUIIA OIPEACIIEMbIX KOINYECTB MM KOHICHTpaluii? Yem omnpese-
JISTFOTCST HUKHSISL M BEPXHSISI TPAHUIIBI OTPEIEIISICMBIX KOJMYECTB MU KOHIICHTPAIIHiA?

2. Jlabopamopnuie pabomul
JlaboparopHnas pabota Ne 2. Onpenenenre moIBUKHOTO Kejle3a B MOYBE B BHITSKKE Tamma

3. Ilepeuensv OucKyccuoHHbIX mem 0713 Kpy2io20 Cmoa
1) 3HaueHue CTaTUCTUYECKONH 00pabOTKU Pe3yIbTaTOB XMMHUECKOIO aHAIN3a.

Tema 3. Hekomopule obujue 60npocvl MOKCUKO102UU

1. Bonpocwl ona covecedosanusn

1) OCHOBBI I€CTBHUSI TOKCUKAHTOB Ha OMOJIOTHYECKUE CTPYKTYPHI.
2) JlelicTBUE TOKCUKAHTOB Ha (DePMEHTHBIE CUCTEMBI.

3) MexaHU3MBI TEMOJTH3A.

4) MexaHU3Mbl METTEMOTTI00MHOO0pa30BaHUs

2. Jlabopamopnuie padomuol
JlaboparopHas padota Ne 3. OmnpeniesieHus coiep:KaHus JKeye3a B pa3IMIHbIX 00bEKTaX OKpYyKa-
IOLLEH Cpeabl

3. Komnnexkm 3a0anuii 0131 KOHmMpOIbHOU padomol

Bapuanm 1.

1. CMBICT TOHATHUSL KTOYHOCTh XUMHUYECKOTO aHAIIU3a»?

2. IlepeuncnuTe OCHOBHBIE MPU3HAKK CHCTEMATUYECKUX morpemrHocted. [IpuBeaure npu-
Mepbl UICTOYHUKA CUCTEMATUUYECKUX MOTPEIIHOCTEN.

3. MeTton rpanyupoBoYHOTO Tpaduka.

4. JleiicTBrE TOKCUKAHTOB Ha ()epMEHTHBIE CUCTEMBI.

Bapuanm 2.

1. Urto xapakTepu3yeT NpaBUIbHOCTh XUMUYECKOIO aHaIu3a?

2. Uemy paBeH JOBEpUTETBHBIN HHTEPBAI U UYTO OH Xapakrtepu3yer? Kak ucronb3yercs mo-
BEPUTENbHBIN UHTEPBAI 11 OOHAPYKEHUS CHCTEeMaTHYeCKOM OMUOKHU MeTo1a?

3. Meton 106aBoK.

4. JleiicTBrEe TOKCHKAHTOB Ha OMOJIOTUYECKUE CTPYKTYPHIL.
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Tema 4. Xumuueckue eeugecmea 6 oKpysycarouieii cpeoe

1. Bonpocul ona cobecedosanusn
1) MOHHMTOPHHT KaK CUCTeMa HaOIIOACHUS U KOHTPOJIS 32 COCTOSIHUEM OKPY KaroIIel Cpeibl.
2) [TpoGieMbI TIOKaTHHOTO U TII00aIBHOTO 3arpsi3HEHUS] BO3AYIITHON CPEIbI.
3) [IpoGiembl 3arpsi3HEHUSI IOYBEHHBIX SKOCUCTEM.
4) Buppl 3arps3HeHrs U KaHAJIbl CAMOOYMILIEHUS BOJHOM CPEJIbI.
5) Ponb 1oHHBIX OTIIOXKEHUH B (POPMUPOBAHUM KaueCTBA BOJHOU CpEJIbI.
6) AHTpPOIIOreHHOE OMOJIOTHYECKOE CaMO3arpsi3HEHNE BOIOEMOB.
7) XuMUYecKHe MpoIiecchl B Tpornochepe ¢ yuacTueM CBOOOIHBIX PaIUKaIIOB.
8) AHTpPONIOT€HHOE BO3ICUCTBUE HA TTOYBEHHBIE IKOCUCTEMBI YI100PCHHIA.
9) AHTpPONIOr€HHOE BO3JEHCTBHUE HA TIOYBEHHBIE 3KOCUCTEMBI ITECTULIU]IOB.

10)  3arpsi3HEHHE 3eMeIb TSHKEIBIMU METaIIAMH.

2. Jlabopamopnuie pabomul
JlaGopaTtopHas padora Ne 4, ['uaApOXMMUYECKUI aHATU3

Tema 5. Muzpayus eeuiecme 6 oKpyscarouieil cpeoe

1. Bonpocul ona cobecedosanusn

1) ®OU3MKO-XUMUYECKHUE TTapaMeTphl BEIIECTB, BIUSIONIMX HA MEPEXOJ U3 OJHOHN chepsl B
ApYTy*o.

2) DKOJO0ru4ecKoe 3HaYeHHe (POTOXUMUYECKON JECTPYKIUH.

3) Hcnapenue 3arpsa3HUTENEl B OKPYKAIOLIEH cpele.

2. Jlabopamopnuie pabomul
JlaGopatopnass pabora Ne 5. OmpeneneHre BOIHOPACTBOPHUMBIX BEIIECTB, TMTIPOCKOIMUYECKON
BOJibl U PH BOJHOM BBITSKKY IMOYBbI

Tema 6. Ilpespawenue sewecme 6 okpyscarouell cpeoe

1. Bonpocwl ona covecedosanusn

1) [IpeBpaiieHue MOCTOPOHHUX XMMHYECKHUX BEHIECTB, MOMABIIMX B OKPYKAIOUIYIO CpELdy,
MOJ1 BO3/ICHICTBUEM CBETA.

2) Merabonuueckne MpeBpalieHus BPEIHBIX BEIIECTB, IMOMABIINX B OKPYXKAIOIIYIO CPEy, C

y49aCTHUEM IMOYBCHHBIX MUKPOOPIraHU3MOB.

2. Jlabopamopnuie pabomul
JIaboparopHast pabota Ne 6. OnipesesieHne cepbl B MOYBax

3. Komnnexkm 3a0anuii 011 KOHmMpoabHOU padomol

Bapuanm 1.

1. Buibl 3arpsi3HeHNs U KaHAJIbl CAMOOUYMIIIEHHSI BOJHOW CpEJIbI.

2. AHTpPOIOTreHHOE BO3/IEHCTBUE HA TIOYBEHHBIE SKOCUCTEMBI y100pEHUH.

3. Kakne ¢pu3nko-xuMuyeckre napaMeTpsl BeIECTB BIMSIOT Ha MEpexo]] U3 OJHOH chepsl B
Apyryo?

4. Onummre npeBpameHue NOCTOPOHHUX XUMUYECKUX BEILECTB, IOMABIINX B OKPYXAIOLIYIO
cpeny, Mol BO3JAEHCTBUEM CBETA.

Bapuanm 2.

1. [IpoGembl 3arpsi3HEHUSI TOYBEHHBIX SKOCUCTEM.

2. AHTpPOIIOT€HHOE BO3/IEHICTBUE HAa IOYBEHHBIE DKOCUCTEMBI IIECTULIUIOB.

3. Kakoe sxonornueckoe 3HaueHue umMeet (poToxuMudeckasi 1ecTpyKuus?

4. Omnuiure MetabonyecKre MPEeBPaIeHNs] BPEAHbBIX BELIECTB, MMOMABIINX B OKPYKAIOIIYIO

cpeny, ¢ y4aCTHEM MTOYBEHHBIX MUKPOOPIaHHU3MOB.
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Tema 7. @usuxo-xumuueckue u uzuyeckue Menoovl AHAIU3A, UCHOIb3YeMble 6 AHATUMUYECKOU
Xumuu 00veKmoe OKpycarouieil cpeosvl

1. Bonpocul ona cobecedosanusn

1) Jate oOmIyl0 XapaKTEpUCTUKY HEUTPOHHO-aKTUBAIL[MOHHOI'O, aTOMHO-3MHUCCHOHHOIO,
aTOMHO-a0COpOLIMOHHOTO METOOB aHaiu3a. Ha 4eM OCHOBaHBI 3TH METOJBI U /i€ OHU MCIOJIB3YIOTCS B
KOHTPOJIE 3a 3arpsA3HEHUEM OKPYKatoLel cpebl?

2) Jlath OOIIYI0 XapaKTepUCTUKY CHEKTPO(POTOMETpuH, (PIyOpUMETPUU M JUCTAHLIIMOHHOM
Ja3epHoN cnekTpockonuu. Ha yeM OCHOBaHBI 3TH METO/BI U I'JIe OHU HUCIOJb3YIOTCA B KOHTPOJIE 3a 3a-
IpA3HEHUEM OKpYXKarollei cpenbl?

3) Kakoit meTon ncnosnb3yercs 1J1s ONpeieeHus BEIIEeCTB, KOTOPhIE MOIIOIIAIOT CBET B yJilb-
TpadroneToBoi wiu BuaAUMOM obnactu? Ha yem ocHOBaH 3TOT Metoa? Onucarh OCHOBHOW 3aKOH CBETO-
HOTJIOIIEHUS.

4) Uem moryT ObITH 00YCIIOBIIEHBI OTKJIOHEHUSI OT 3aKoHa byrepa - JlamOepTa - bepa?
5) B 4em 3akio4aroTcs KOCBEHHBIC (DOTOMETPHUECKUE METO/IbI U KOT/Ia OHU MCIIOJIB3YIOTCSI?
6) Kakumu criocobamm MOXKEM yCTpaHUTh BpPEAHOE BIIMSHHUE MOCTOPOHHUX MOHOB MeELIalo-

X HECTOCPECACTBEHHOMY (i)OTOMeTpI/I‘IeCKOMy OIIPCACIICHNUIO aHAJIU3UPYEMOT' O BeH_IeCTBa?

2. Jlabopamopuwvie pabomot
JlaGopaTtopHnast pabota Ne 7. Onpenenenue Xxpoma B CTOYHBIX BOJAX

Tema 8. IIpo6oomoop, npodonoozomoeka u npeosapumeibHole
ucce008anus npu ananuze 00beKmoa OKpyHcaouieil cpeont
1. Bonpocul ona cobecedosanusn
1) Ot6o0p npod IPUPOAHOI BOABI  UX KOHCEPBHUPOBAHHS.
2) OtOop mpod CTOUHBIX BOJ M UX KOHCEPBAIIHS.
3) Ot60p mpob MOYBHI U KX KOHCEPBUPOBAHHS.

2. Jlabopamopnuie padomuol
JlaboparopHuas padota Ne 8. Onpenerienne Meu B BOJe

Tema 9. Memoowl onpedenenusn 3azpA3IHAIOULUX BEULECE
6 00veKmax oKpycarouieil cpeol

1. Bonpocul ona cobecedosanusn

1) OrnpeneneHre OCHOBHBIX KOMIIOHEHTOB MTPUPOIHBIX BOJ.

2) OrmpezienieHne OCHOBHBIX XapaKTEPUCTHUK CTOYHBIX BOJI.

3) Ornpenenenre BOJOPACTBOPUMBIX BEIIECTB, TUTPOCKONUYECKOW BOJAbI U pH BOAHON BBI-
TSDKKU TIOYBBI.

4) Omnpezenenue cepsl B IOYBaAX.

2. Jlabopamopnvie padomul
JlaboparopHas padota Ne 9. Onpenerienne HUKEIS B BOJIE

3. @ono mecmogvix 3a0anuil
1) Oxpyxaroias cpefa — 3TO:
a) KOMIIOHEHTBI IPUPO/Ibl YpOAaHU3UPOBAHHBIX TEPPUTOPHIA;
0)ecTecTBEHHBIE OMOLIEHO3BI M SKOCHCTEMBI CYIIECTBYIOIIME O€3 BMEIIAaTeIbCTBA YETIOBEKA;
B) COBOKYITHOCTh KOMIIOHEHTOB MPUPOJAHOMN CpeJibl, MPUPOJHBIX U MPUPOJAHO-aHTPONOTEHHBIX 00b-
€KTOB, a TAKXKE aHTPOIOT'€HHBIX 00BEKTOB;
2) VlcTouHUK 3arpsi3HEHUS — 9TO:
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a) UCTOYHUK, BHOCSIIUN B OOBEKTHI OKPYKAIOIIEH MPUPOTHOW CPEIbl 3arps3HSIONINE BEIIEeCTBA,
MUKPOOPTaHHU3Mbl WM U3MEHSIOMUN (hU3NUYECKre mapaMeTphl CPebl;
0) TEXHOJIOTUYECKUH OOBEKT WM Ipynma 00bEKTOB, BHOCAIIUN B 0OBEKTHI OKPYKAIOMICH MTPUPOI-
HOM cpeJibl 3arpsi3HAONINE BEIeCTBAa, MUKPOOPTaHU3MbI WJIM U3MEHSIOIUN (PU3NYeCcKUe rnapameT-
PBI CPEIIBI;
B) OOBEKT €CTECTBEHHOI'O MJIM MCKYCCTBEHHOI'O MPOMCXOXKICHUS, KOTOPhIM M3MEHSET XUMUYECKUN
cocTaB U (WiH) (pu3NYeCcKre mapaMeTpbl CPEIbl.
3) Beiaensior cienyromye nokazaTreian HOpMaTHBOB KayecTBa OKPYIKaIOLIEH cpebl:
a) HAYYHBIN, TEXHUYECKUNA, TUTHEHUYECKUH;
0) MEAMIIMHCKHH, HAyYHO-TEXHUYECKHM, TEXHOJIOTMYECKU;
B) CAaHUTAPHBINA, HAYYHO-TEXHUUYECKUN, TEXHOJIOTUYECKHI.
4) Pe30pOTHUBHBIM JI€ICTBUEM BPEIHOTO BEIIECTBA SBISETCS:
a) BO3MOXXHOCTb HAKaIUIMBAHUS 3aTrPs3HUTEIIS B OKpYXKalolIel cpee,
0) BO3MOXKHOCTb Pa3BUTHSI OOIIETOKCUYECKUX, MYyTar€HHbIX, KAHLIEPOTCHHBIX U JIPYTUX MPOIECCOB;
B) BO3MOXKHOCTbH IPOBEICHUS OMOJOTUICCKIX, XUMUYCCKUX U (DU3MUSCKUX aHATTU30B.
5) Heopranu3oBaHHbII HCTOYHUK 3aTrPSA3HEHUS XapaKTePU3yeTCs:
a) OTCYTCTBUEM 3KOJIOTHICCKOTO MAacropTa ¥ HOPM BBIOpoca/copoca;
0) OTCYTCTBHEM HaJMYMEM CIEIHAIbHBIX CPEJICTB OTBOJA 3arpsA3HSIONIMX BEIIECTB B OKPYXKalo-
1IyIO Cpezy;
B) OTCYTCTBHEM CII€LIUAJIBHBIX CPEACTB OTBOJAA U HEPETYISIPHOCTHIO MOCTYIICHUS 3arpsI3HSIONINX
BELIECTB B OKPYKAIOILYIO CPELY.
6) OnpenenenueM peakiuu adbuoruyeckoil coctapnsromen OIIC 3anumaercs:
a) OMOJIOTUYECKUI MOHUTOPUHT,
0) SKOJIOTUYECKHI MOHUTOPHHT,
B) TeOU3HUECKUN MOHUTOPHHT.
7) JlucTaHIIMOHHBIE METO/BI CIYKaT JJIsi HAOIIOICHUS:
a) 3a yIaJICHHBIMU 32 MECTOM U3MEpPEHUsI O0BEKTaMU;
0) C MOMOIIIbIO ABTOMATHU3UPOBAHHBIX CTAHIUI U TPHOOPOB;
B) 32 ySI3BUMBIMH OOBEKTAMH C TICJIbI0 YMEHBIIICHUS BO3/ICHCTBUS YeIOBEKa.
8) 1o mpoUCXOXKICHHIO BBIIEIAIOT CIEAYIOINE 3arpsI3HEHUS
a) XUMHYECKOe, MUKPOOHOJIOTHYeCcKOe, OMoIornieckoe, (pru3nyeckoe;
0) dhusnueckoe, XuMU4YeCcKoe, OMOIOTHUECKOE;
B) XUMHUYECKOE, MEXaHHUECKOe, OMOJIOTHUeCKOoe, (PU3UIECKOE.
9) MenuuuHCKH MOKa3aTeab HOPMATUBOB KaueCTBAa OKPY’KaIOIIEH Cpeibl OpeenseT:
a) MOPOTOBBI YPOBEHB YTPO3HI 3/IOPOBBIO YEIIOBEKA U €r0 TeHETHIECKOW POoTrpamMme;
0) MepbI IO KOHTPOJTIO 32 3JJ0POBHEM UYEJIOBEKA U €r0 TeHODOHTY;
B) crtocoObI HAOJIOICHUS 32 3I0POBHEM UETIOBEKA U €0 TeHO(OHIOM.
10) Ykaxmure, Kakasi XapaKTepPUCTHKA HE TIOAXOAUT IS TSDKEIBIX METAJIOB:
a) TSDKEJIBIE METAJUTBI SIBJISIFOTCS MUKPOAJIEMEHTAMU JJIS KUBBIX OPTaHU3MOB;
0) TsKeNbIe METaJIBI SBJISIOTCSI TOKCUYHBIMU JJIS1 )KHBBIX OPTaHU3MOB;
B) TsDKEJTbIe METAJIIBI 00JIQIaf0T MyTareHHBIMH M KaHIIEPOTSHHBIMU CBOHCTBAMH;
T') HAIMYKE TSHKETBIX METAJUIOB HE BAYKHO JJIS )KHUBBIX OPTaHU3MOB.
11) VkaxuTe, Kakoe CBOMCTBO HE XapaKTEPHO IS TSHKEIIBIX METALIOB:
a) CIOCOOHOCTH K KOMITJIEKCOOOPa30BaHUIO;
0) crOCOOHOCTh K CMEHE CTETICHH OKUCIICHHS;
B) CLIOCOOHOCTH pasiiaratbCs *KUBBIMU OpraHU3MaMU;
T') CIIOCOOHOCTD K KaTaJlu3y peakiuii B OpraHu3Max.
12) C >K0J0THYECKOM TOYKHU 3PCHUSI HE UMEET 3HAUCHUS
a) B (hopme KaKoro XMMHUYECKOT0 COeIMHEHNUS BEIOPAChIBAIOTCS TSKENbIE METAJLIBI B aTMOchepy;
0) AUCTIEpCHOCTH BHIOPACHIBAEMBIX YACTHII,
B) HampaBJICHUE BeTpa BO BpeMs BhIOpOCa;
T') OTHOIICHHE PACTBOPUMBIX M HEPACTBOPUMBIX (OPM.
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13) Kako#t uCcTOYHUK 3arpsi3HeHHst OHocdepbl PTYThIO HE OTHOCUTCS K aHTPOIIOTEHHOMY?
a) IPOM3BOJICTBO PTYTH;
0) 1BeTHAs M YyepHasi METAJLTYPTrHs;
B) 100bIYa JIparoleHHBIX METAILIOB (30JI0TO);
') MECTOPOKACHHUS PTYThCOAEPKAIINX TOPHBIX MTOPO/I;
14). Tlox cyXuM OCa)KICHHEM TSDKEIIBIX METAJIOB M3 aTMOC(Ephl TOHUMAIOT:
a) mpoIlecC BBIMBIBAHUS 3arPSA3HAIONINX BEIIECTB aTMOC(HEPHBIMH OCaIKaMU;
0) IIepeHOC 3arps3HAIOIIMX BELECTB U3 aTMOC(EPh] Ha MOACTUIIAIOLIYIO TOBEPXHOCTh B OTCYT-
CTBHH aTMOC(EPHBIX OCA/IKOB;
B) JIBUXKEHHUE 3arpsi3HUTENCH 13 001aCcTH BBICOKMX KOHLIEHTpALMi B 00/1acTh 00Jiee HU3KUX KOH-
LICHTPALU;
I') IepeMelleHHe 3arpA3HIOIMX BEIIECTB B aTMOC(epe COrnacHo «po3e BETPOB» B pailoHe BBIOPO-
ca.
15) BeiOepuTe He CyIIECTBYIOIINI MEXaHU3M MOKPOT'O OCAXICHUS TSHKEJIBIX METAIIOB U3 aTMOC(EphIL:
a) BHyTPHOOJIaYHOE BEIMBIBAaHUE;
0) mog00a4HOE BRHIMBIBAHHUC;
B) HaJ00JIaYHOE BEIMBIBAaHUE.
16) [psiMoe TOKCHYECKOE BO3ICHCTBUE TSKEIIBIX METAJIOB MIPECTABIISICT:
a) IepeBO/JI DJIEMEHTOB B HEJIOCTYITHOE COCTOSHUE,
0) CIOCOOHOCTH HAKAIIMBATHCS B MULIEBBIX LEISX;
B) OJIOKMpOBaHUE PEAKIHiA C ydacTHeM (hepMEeHTa,
I') TepaneBTUYECKOe IeHCTBUE COCMHEHUHN TSXKENbIX METAIJIOB.
17) K 0CHOBHBIM €CTECTBEHHBIM UCTOYHUKAM TSDKEJIBIX METAJUIOB B OKOCHCTEMAX OTHOCSTCS:
a) TepMaJIbHbIE BOJIbI U PACCOJIbI;
0) TopHBIC TIOPOBI ¥ MTPOAYKTHI X BHIBETPHBAHUS;
B) KOCMUYECKasi U METEOPUTHAS IIbLJIb;
I') JIECHbIE MOXKapBbI.
18) KakoBa 3aBUCHMOCTb MEX/y PACTBOPUMOCTBIO M AUCIIEPCHOCTHIO METAIICOICPIKAIMX adPO30IIei?
a) METaJUICOIepIKAINE YACTHIIBI MOHOAMCIIEPCHBL;
0) pacTBOPUMOCTb OT pa3Mepa YacTHULl HE 3aBUCUT;
B) UEM MEHBIIIE pa3Mep YacTHll, TeM OOJIbIIE OHU PACTBOPSIOTCS;
I') 4YeM MEHbIIIEe pa3Mep YacTHIl, TEM MEHbIIIE OHU PACTBOPSIOTCS.
19) Cs3biBaHME TSDKEIBIX METAJUIOB B TIOYBEHHO-TTOTIIONIAONIEM KOMILIEKCE
a) OMaCHO Ha TEeKYILUH MOMEHT BPEMEHHU;
0) omacHo B OyayIieM;
B) 6€30MaCHO U TMOJIE3HO;
T') 3aBUCHUT OT MIPHPOJIBI METAJIIA.
20) CranmoHapHble HCTOYHUKHU 3arpsA3HEHUS 110 CBOMM M€OMETPHUUECKUM XapaKTEPUCTUKAM MOTYT OBITh:
a) TOYCYHBIMH, TMTHEHHBIMHU U TUIONIATHBIMU;
0) OTMHOYHBIMHU, TPYITIOBBIMH;
B) MpaBWJIbHBIC, HETIPABIIILHBIE.
21) buouHauKanus — 3To:
a) OIIeHKa Ka4eCTBa MPUPOTHON CPEJIbI IO COCTOSIHUIO €€ OMOTHI B IPUPOIHOM Cpefe;
0) olleHKa KayecTBa MPUPOTHON CPEIbI IO COCTOSHUIO JOMUHHUPYIOLIUX IPYIII )KUBOTHBIX U pacTe-
HUH;
B) OIICHKA KauecTBa MPUPOIHOMN CPEIbl 10 COCTOSIHUIO €€ OUOTHI B Ta0OPATOPHBIX OIBITAX.
22) BuzyanpHoe 3arpsi3HEHUE — 3TO
a) BU3yaJIbHO Ha0JII01aeM0oe KOJIMYECTBO WIM 00BEMBI 3arpsI3HSIOIIETO BEIIECTBa,
0) mopya ecTeCTBEHHBIX Mei3axel MocTpoiikaMu, MycopoM, uieidaMu caMoJIeTOB,
B) 3arpsi3HeHHE YpOAHHW3UPOBAHHBIX M CEJIbCKOXO3SHCTBEHHBIX TEPPUTOPHUI OBITOBBIM MYCOPOM,
HEHMCIIPaBHBIMH arperataMy " 3aIr9acTsiMH | Jp.
23) Opranu30BaHHBIA CTOUHUK 3arps3HEHHS XapaKTepu3yeTcs:
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a) HAJIMYMEM CIIEHUATBHBIX CPEICTB OTBOJIA 3aTPA3HSAIONIMX BEIIECTB B OKPYKAIOIIYIO CPEAY;
0) HAJTMYUEM DKOJIOTHYECKOTO MAacropTa U HOPM BeIOpoca/cOpoca;
B) HAIMYMEM (PHIIBTPOB WM IPYTHX CPEICTB OYUCTKH.
24) OBYB (opueHTHpOBOYHBII 6€30TaCHBI YPOBEHb BO3JCHCTBHUSA) - ITO:
a) BpEMEHHBII HOPMATUB, YCTAaHABIMBACMBIN JJIsI OT/ICIHHBIX MPEATPUATHIH;
0) BpeMEeHHbI HOPMATHUB, YCTAHABJIUBAEMBbIH /1 HOBBIX 3arps3HAIOIINX BEILIECTB;
B) HOPMaTHB, YCTaHABJIMBAIOIIHI MTPeICIbHOE BO3ACHCTBUE (PU3UUECKUX 3arPsS3HUTEICH.
25) VIcTOYHHKH aHTPOIIOT€HHOTO 3arps3HEHUS pa3AesisaioTcs Ha:
a) CTallMOHAPHBIE U MEPEBIKHBIC;
0) cTaliOHapHbIE U TPAHCIIOPTHBIE;
B) CTal[MOHApHBIE, BOJHBIC, BO3YIIHEIC.
26) CtaniMoOHapHBIM HCTOYHUK 3arpsA3HEHUS — 3TO:
a) TEXHOJOTMYECKOE 37aHWE WM KOMIUIEKC 3/IaHHH, BBIJCISIONIEE B MpoIecce padoThl BpEAHbIC
BEIIECTBA;
0) HemepeIBMKHON TEXHOJIIOTUYECKH arperaT (yCTaHOBKA, YCTPOWCTBO, anmapaT | T.I1.), BBIIEIsI-
IOLUH B TIpoIlecce HKCIUTyaTallii BpeHbIC BEIIECTBA,
B) HEMEPEIBMIKHON TEXHOJOTUYECKUM arperar (yCTaHOBKA, YCTPOWCTBO, ammapar 4 T.II.), OTpHUIla-
TEJIbHO BO3JCHCTBYIONINI Ha OKPYKAIOUIYIO CPENY.
27) 1K — aro:
a) MpuUMepHas KOHIEHTpaIMsl BPEIHOTO BEIIEeCTBA, KOTOpas HE JOJKHA HaHOCHTH BpeJ 3J0POBBIO
YeJI0BEKa;
0) mpee’abHO JOMYyCTUMAsi KOHIIEHTPAIHsI BPEHOTO BEIECTBA, KOTOpasi He JOJKHA HAHOCUTH BPE.
3JI0POBBIO YEIIOBEKA;
B) IIPEJIEIBbHO AOMYCTUMAsl KOHIIEHTPALIMsI BPEHOTO BEIIeCTBA, KOTOpas He JI0JKHA HAHOCUTH Bpell
3JIOPOBBIO YEIIOBEKA U OYAYIINM TTOKOJICHUSM.
28) Ilytu Murpaiyu paauoHyKIHI0B B OMochepe aHaIOrnIHbI TOBEIACHHUIO
a) rajJoreHoOB;
0) TSOKEITBIX METaJLIOB;
B) HEPTENPOAYKTOB;
') OKCHIOB a30Ta.
29) CrerneHb OMOJIOTHYECKOTO BO3JCHCTBHS PAIMOAKTUBHOTO (aKTOpa Ha KMBBIC OPraHU3MbI 3aBHCHUT OT:
MIPUPOIBI U3ITYYAIOIINX YACTHI] - UCKYCCTBEHHBIX MM €CTECTBEHHBIX Pajinon30TonoB (1), Buaa usmyde-
Hus (2), MHTEHCUBHOCTH U3JlydeHus (3), MpoI0JKUTENIbHOCTH BO3IeHCTBUS (4), BpeMeHH roja (5)
a) BCE MEePEeYUCIICHHOE;
0)1,2,3;
B) 2, 3, 4;
r)3,4,5.
30) Yro Takoe HOHU3UPYIOIIIEe U3ITydeHUE?
a) TOTOK YaCTHIIl ¥ KBAaHTOB JIEKTPOMATHUTHOTO U3ITyYCHUS;
0) MOTOK AJIEMEHTAPHBIX YACTHII;
B) JICKTPOMAarHUTHOE U3TYYCHUS PA3TUYHBIX JIJTHH BOJIH;
T') HET MPaBUILHOTO OTBETA.

Ilepeyenb BONIPOCOB U 3aJaHHH,
BbBIHOCUMBbIX HaA 3a4YeT
MOHUTOPHHT KaK cUcTeMa HAaOIIOACHUS M KOHTPOJIS 32 COCTOSTHUEM OKPYIKaIOIIeH Cpebl.
[Ipo6embl TI0KaIbHOTO U T7I00aIBHOTO 3arpsI3HEHUS] BO3AYIIHON CPEIbI.
[Tpo6nembl 3arpsi3HEHMSI TOYBEHHBIX IKOCHCTEM.
Bupl 3arps3HeHUs 1 KaHAJIbl CAMOOYMIIIEHUS BOJHOM CPEbI.
Posb 1OHHBIX OTI0XEHUH B OPMUPOBAHUY KauecTBA BOJHON CPEIbI.

agbrwbnE
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6. AHTpPONOTeHHOE OMOJIOTUYECKOE caMOo3arpsi3HEHHE BOJJOEMOB.

7. XuMUYecKue mpoliecchl B Tpornochepe ¢ yuacTueM CBOOOJIHBIX PaIUKaIIOB.

8. [IpeBpamieHre MOCTOPOHHUX XUMHUYECKHX BEIIECTB, MOMABIIMX B OKPYXKAIOIIYIO Cpeny,
10J1 BO3JICHICTBUEM CBETA.

9. Pacrnipenenenne BeniecT B mouBe (auddy3us, BeIeTaunBanue)?

10.  Kaxk npoBoauTcs u3ydeHue BbIIIEIAYMBaHUS BEIIECTB B TAOOPATOPHBIX U YCIOBUSIX.

11. AHTpPOIIOT€HHOE BO3/ICHCTBHE HAa MTOYBEHHBIC IKOCHCTEMBI YI00PECHUM.

12. AHTpOIIOreHHOE BO3/IeHCTBHE Ha MOYBEHHBIE IKOCHUCTEMBI MIECTUIIUIOB.

13.  Merabonudeckue MpeBpalIeHUs] BPEIHBIX BEIIECTB, MOMABIIMX B OKPYKAIOIIYIO CPENy, C
y4acTUeM MOYBEHHBIX MUKPOOPTaHU3MOB.

14.  3arps3HeHue 3eMenb TSHKEIbIMU METAJUIAMU.

15.  ®usuko-xuMUYecKHe IapameTpbl BEIECTB, BIUSIOIMIMX HA MEpeXoi U3 OAHOHN cdepsl B
ApYyTryro

16.  Dxkosormyeckoe 3HauYeHUE HOTOXUMHUUECKON JECTPYKLIUU.

17. Hcnapenue 3arpa3HuTeNeil B OKpyKarollen cpelie.

18.  Jlatb 0OmIy0 XapakTepUCTUKY HEUTPOHHO-aKTHMBALIMOHHOTO, aTOMHO-3MHCCHOHHOTO,

aTOMHO-a0COpPOLIMOHHOTO METOOB aHaiu3a. Ha 4eM OCHOBaHBI 3TH METOJBI U T/Ie OHU MCIOIB3YIOTCS B
KOHTPOJIE 3a 3arps3HEHUEM OKpPY>Karolel cpebl?

19.  Jlatp oOmIyr0 XapaKTEPHCTUKY CIEKTPO(HOTOMETPHH, (DIYOPUMETPHH W JUCTAHIIMOHHOU
Ja3epHON cnekTpockonuu. Ha yeM OCHOBaHBI 3TH METO/bI U I'JIe OHU HUCIOJIb3YIOTCA B KOHTPOJIE 3a 3a-
IpA3HEHUEM OKpYXKarollei cpenbl?

20.  Kakoil MmeTos uCnoab3yeTcs AJIs ONpPeNIeIeHUs BEIEeCTB, KOTOPhIE MOIIOIIAIOT CBET B yilb-
TpaduoneToBoit wim BuauMoi obnactu? Ha yem ocHOBaH 3TOT Metoa? Onucath OCHOBHOW 3aKOH CBETO-
MIOTJIOIIEHUS.

21.  UYewm moryT OBITH O0YCIIOBIICHBI OTKJIOHEHUS OT 3akoHa byrepa - JlambepTa - bepa?

22. B d4em 3akmo4aroTCcsi KOCBEHHBIE ()OTOMETPHUYECKHE METOIbI M KOT/1a OHU UCIIONIB3YIOTCS ?

23.  Kakumu crocob6aMu MOKEM YCTPaHHTh BPEAHOE BIHMSIHHE ITOCTOPOHHHX MOHOB MEIIAfo-
IIMX HEMOCPEICTBEHHOMY (POTOMETPUUECKOMY ONPEAETICHHUIO aHAIM3UPYEMOT0 BelecTa?

24.  OmnpeneneHrue KOHIICHTPAIUH 3arps3HSIIONIMX BEIIECTB M0 aHAJUTHYECKOMY CHUTHAIY, H3-
MEPEHHOMY Ha ONTHUYECKOM Ipubope: MeTo]| 100aBOK.

25.  OmnpeneneHne KOHIICHTPAIIUH 3arpsI3HSIONIMX BEIIECTB M0 aHATUTUYECKOMY CHTHAITY, W3-
MEPEHHOMY Ha ONTHYECKOM MPpUOOpe: METO/ IPaynpOBOYHOTO rpaduka.

26.  AnamuTtmueckuii curHan. Kakue mpueMbl HCIIONB3YIOT IS MOMYyYeHHs CUTHalIa HanboJsee
OJIM3KOT0 K HICTUHHOMY?

27.  AHaTUTHYECKWI CUTHAJ, €ro BO3HHKHOBEHHE B XMMHYECKHX, (H3MUECKUX U (UIUKO-

XUMHUYECKUX METo/ax aHanu3a. Kakue mpueMbl HUCIONB3YIOTCA A y4eTa MOCTOPOHHHX MEIAOIIUX
HOHOB?

28.  XapakTepHUCTHKH METO/a aHaJIW3a: YyBCTBUTEJILHOCTh, Npezes 0OHapy>KEeHHs, BOCIPOH3-
BOJIUMOCTb.

29.  IlmockocTHas xpomaTorpadus.

30. Teopernueckne ocHOBBI Xpomarorpapuu (Teopusi TEOPETHUYECKUX TapeaoK M KUHEeTH4e-
CKasi TeOpus).

31.  KosoHouyHas xpomarorpadusi.

32.  Uupekc ynepxuBaHus. Pa3zpelieHne NMKOB.

33.  Kraccudukanus MeTo10B aHaIH3a 10 MPOUCXOXKICHUIO aHATUTHYECKOTO CUTHAIA.

34.  Kak MOXXHO OnpeAeNnuTh UHTEPBaAJ, B KOTOPHII NPH UMeEIOLIelcss BEBIOOPKE N pe3yIbTaToB C
3aJJaHHOI BEPOATHOCTHIO TOMAIAET PE3yIbTAT XHMMUYECKOTO aHAIH3a.

35.  CMbICH MOHATHS «TOYHOCTh XUMUYECKOTO aHAIN3a»?

36.  Uro xapakTepu3yeT NIpaBUIHLHOCTh XHMUYECKOTO aHamn3a?

37. O uyeM CBUJAETENILCTBYET OJM30CTh PE3YNIbTATOB MapajlIebHBIX OINpEeeIeHN KOMIIOHEH-

Ta?
38. YeM OTIIMYAIOTCS MTOHATHUS «CXOJAUMOCTB)» U «BOCIIPOU3BOJUMOCTHY?
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39.  Kak nmpoBepuTh NpaBUIBHOCTD PE3YJIbTATOB XMMUYECKOTO aHanu3a?

40.  Kak noBBICUTH TOYHOCTh METOJIA UJIM METOIUKHU?

41.  Yro Takoe «mpomax»? Kakue MeTonsl oOHapyxeHHUs rpyObIx OmHOOK (IPOMAaxoB) HcC-
IIOJIb3YETCSl B MATEMAaTUYECKON CTaTUCTUKE?

42.  Yro takoe Q-KpuUTepHil M OT KaKUX (PaKTOPOB OH 3aBUCHUT?

43.  Yem xapakTepu3yeTcs ciaydaiHas MOrpelHOCTb aHaIu3a?

44,  TlepeuncnnTe OCHOBHBIC IPU3HAKU CUCTEMATUYECKHUX ITOTPEITHOCTEH.

45.  IlpuBeaute mpUMepbl HCTOYHUKA CUCTEMATHYECKUX ITOTPEIIHOCTEH.

46.  Mwmeer nu 3HaK aOCOJIFOTHAS U OTHOCHUTEINBbHAS TIOIPEIIHOCTh XUMUYECKOTO aHaIn3a?

47.  Yto Takoe «KOHTPOJBHBIN OIBITY»?

48.  Yro momKeH cienarh SKCIEPUMEHTATOp Mepe]] MPUMEHEHHEM MaTeMaTHYeCKOW CTaTUCTH-
KU 111 00pabOTKHU IaHHBIX XMMHUYECKOI0 aHajIu3a?

49.  aiiTe onpeaeneHne reHepaJbHON M BHIOOPOYHOM COBOKYITHOCTH JaHHBIX.

50.  Korjga XMMHK-aHaJIMTHK MOKET CUMTATh, YTO UMEET I'€HEPAIbHYI0 COBOKYITHOCTh PE3YJb-
TaToB?

51.  Kakomy Buay pacnpeaeneHus MOJUMHSAIOTCS OOBIYHO JaHHBbIE XUMUUECKOro aHain3a?

52.  Yro xapakTepusyeT AMCIEPCHUs, CTAHIAPTHOE OTKIOHEHWE U OTHOCUTEIHHOE CTAHIAPTHOE

OTKJIOHCHHUC BLI60pO‘IHOI>i COBOKYITHOCTH PE3YyJIbTAaTOB XUMHWYCCKOI'O a"anm3a? HpI/IBCI[I/ITe (I)OpMy.]'ILI JJIA
pacucTa 3TUuX BCIINYUH.

53.  Kak BBIYHCIUTH CTAaHJIAPTHOE OTKIOHEHHE CPEIHEro pe3yabTara?

54, Uro xapakrepusyer ko3 punueHT CthioneHTa taf? OT Kakux (akTOpOB 3aBHCHT BEITUYHHA
t-koappurmenrta?

55.  UYemy paBHa cTaTUCTHUYECKAsI HAJIC)KHOCTD JIJIsl CEpUMHBIX aHAJIU30B?

56.  Uemy paBeH JI0OBEpUTEIbHBIN HHTEPBAT U UTO OH XapaKTepuszyeT?

57.  Kak ucnonb3yercsi JOBEpUTEIbHBIA HHTEPBAJ Ul OOHAPYKEHUSI CUCTEMATHYECKON OIIn0-
KU MeTona’?

58. Nznoxute cyth MeToga HauMeHbIux kBajapaToB (MHK).

59.  aiiTe onpezeneHre NOHATUS «aHATTUTUYECKUI CUTHAID).

60.  Yto Takoe HIKHSS TpaHHIIA ONPEAEIIAeMbIX KOJMUYECTB MM KOHIEHTpanuii? Yem ompene-
JIIOTCS HUKHSISL M BEPXHSISl TPAHULIBI OITPENESEMBIX KOJIMYECTB UM KOHLIEHTPALUNA?

61.  Kak BeIpakaloT KOHIIEHTPAIMIO PacTBOPOB B THTpHUMETpHUYeckoM aHanm3e? JlaTe ompene-

JIEeHUE MOJISIPHON KOHIIEHTPAIIMK SKBUBAJICHTA, MOJISIPHON KOHIICHTPAIMH C MOMPABOYHBIM KO3 dUIINEH-
TOM, TUTPA, TUTPA IO OMPEAEIIEMOMY BEIIECTBY.

62. Uro Takoe Touka 3KBHBaJeHTHOCTU? B kakoii obmactu pH (kucnoii, HeHTpaabHOMU, Iiie-
JIOYHOM) JISKUT TOYKA IKBHUBAJICHTHOCTU MPU TUTPOBAHHH PACTBOPA &) CHIJIBHOW KHCIIOTHI CUIIBHBIM OC-
HOBaHHeM; 0) caboi KUCIOThI CUIIbHBIM OCHOBAaHHEM B) CIA0OT0 OCHOBAHUS CHUIIBHON KHCIOTOM?

63. Hammcats opmyny [uist pacdera MOJISIPHON KOHIICHTpAIlMW SKBHBaJeHTa pabouero pac-
TBOPA, €CJIM U3BECTEH: a) TUTP PacTBOPA; 0) TUTP pacTBOpa MO ONPEAEIIEMOMY BEIIECTBY.

64.  Kak mpurotoBuTh paboure pacTBOPHI ioJa W THOCYNb(aTa HATPUS U YCTAHOBUTH UX MO-
JSIpHBIE KOHIIEHTpALM1 KBUBaJIEHTa?

65.  3a cdyer KaKWX MPOIECCOB MOKET MPOUCXOAUTH U3MEHEHHE THTPA PACTBOPOB THOCYIIb(arta
HaTpHUs U H0/1a IPU UX XpaHEHUN?

66. Kak npuroroButs padounii pactBop KMnO4 1 ycTaHOBUTE €ro MOJIIPHYIO KOHIIEHTPAIUIO

skBuBasieHTa? [louemy MonspHas koHueHTpauus 3kBuBajgeHTa KMnOs4 MOXET N3MEHUTHCSA C TEUEHHEM
BpeMeEHHU?

67.  Kak onpenenuts KeCTKOCTh BOJIBI METOAOM KoMIliekcoHoMmeTpuun? IlpuBectu ypaBHEHUs
peakuuii, pacueTHyro GopMyily, yKa3aTb HHIUKATOPHI.
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Taéanna 9 — IlpuMepsl OLEHOYHBIX CPEACTB ¢ KJINYaMH NPABHJIbHBIX 0TBETOB

. Bpewms BEI-
Ne | Twum 3anma- [IpaBunbHBIN P
dopMynHpoBKa 3aaHUS [IOJIHEHUS
/1 HUS OTBET
(B MUHYTaX)

Koo u naumenosanue npogepsaemoit Komnemenyuu
YK-9 CnocoGHOCTh MpUHUMATh 00OOCHOBAHHBIE SKOHOMUYECKHE PEIICHHs B Pa3IM4YHBIX 00Ja-
CTSX JKU3HEJCSTEIbHOCTH

1. 3ananue | OpUeHTHPOBOYHBIA O€30MacHbBIN A 1
3aKpBITOTO | YPOBEHb BO3AEHCTBHS - 3TO
THIIA A) BpeMeHHBI HOpMaTHB, yCTa-

HAaBJIMBAEMBIN JUISI HOBBIX 3arps3-
HSIOIIMX BEILECTB

b) BpemeHHBII HOpMAaTHB, YyCTa-
HAaBIIMBAEMBIA I OTACIBHBIX
NPEANPUATHI

B) HopmaTtuB, ycTaHaBIuBarOMU
npelenbHOe BO3JEHCTBHE (PU3U-
YECKHX 3arpsA3HUTENCH

') HopMaTuB, ycTaHaBIUBAIOIINN
MPEEIbHOE BO3JCHCTBHE XHUMU-
YECKHUX 3arpsi3HUTEIICH

2. Kak BbIOpaTh AJMHY BOJHBI IPU A 1
OpoBeeHUN  (HOTOMETPUUYECKHX
omnpeneaeHu 00BEKTOB OKpYyXka-
Io111ei cpebl?

A) wu3MepeHHss NTpPOBOAAT IHpHU
JUIMHE BOJIHBI, COOTBETCTBYIOILEN
MUHHMYMY TTOTJIONICHHS

b) usmepenust npoBOJAT MPH JIFO-
0ol JIMHE BOJIHBI MPH YCIIOBUH,
4T0 NpUOOP H3MEPUT JAHHYIO
ONTUYECKYIO MNIOTHOCTh

B) wu3Mepenus mnpoBOIAT TpHU
JUIMHE BOJHBI, COOTBETCTBYIOIIEH
MaKCUMYMY HOTJIOIIEHUS

[') ™moxHO BHIOMpATH JIHOOYIO
JUINHY BOJIHBI

3. Kakoii meron ananm3a HeoOXo- A 1
JMMO BBIOpaTh JJIsi ONpeAeIeHUs
o011eil )KeCTKOCTH BObI?

A) TPUIOHOMETPUYECKUI

b) aprenromerpudeckuii

B) Hutpuromerpuyeckuit

') lonomeTpuyeckuit

4, [Ipu ompenenenun mMenu B BOJE A 1
(hOTOMETPUYECKHM METOJOM HE
UCTIOJIb3YeTCs

A) pacTBOp UTpaTa HATpUS

B) pactop OII-10

B) pactBop yKCyCHON KHCTIOTBI

I') pactBop PBK

5. ITpu doromeTprdeckom ompese- A 1
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/o

Tumn 3aga-
HUS

®opMynHMpoOBKa 3a1aHUs

[IpaBunbHBII
OTBET

Bpewms BbI-
TIOJTHEHUS
(B MUHYyTaXx)

nenun xenesza (II) B pa3znuunbIx
00BeKTax OKpYKalIlel cpebl,
OCHOBAaHHOM Ha B3aMMOJICHCTBUU
¢ o-peHaHTpOIMHOM, OOpa3yeTcs
KOMIIJIEKC, OKPALICHHBIN B

A) KpacHbIH 1IBET

b) cunnii uer

B) 3enensrit nisetT

I') >xenThIi LBET

3amanue
OTKPBITOTO
THIIA

C Kakoi 1e/1bI0 MPOBOJIUTCS aHa-
JIN3 BOJHOH BBITSKKU?

AHan3 BOJHOU BEITSHKKHA
SIBIIICTCS OJHUM U3 OC-
HOBHBIX IIPUEMOB IpH
XAMHYECKOM HCCJIEI0Ba-
HHMH 3aCOJIEHHBIX II0YB, a
TaKKe MPU U3YyYEHUU TU-
HaMHUKH HEKOTOPBIX ITH-
TaTCIBHBIX  DJICMCHTOB
ITOYBEL. CymectByer
MHOTO DPa3JIUYHBIX BapH-
aHTOB MIPUTOTOBJICHUS
BOJIHBIX BBITSDKEK.
Haunbonee pacnpoctpa-
HEHHAsT METOJMKA IOJy-
YEHHUS BOJHOHN BBITSIKKH
cJeayromas: OTHOIIECHUE
Macchkl IIOYBBI K Macce
BOJBI paBHO 1:5, B30Oai-
ThIBaHHE 3 MHUH U (UIb-
TpOBaHUE.

[Ipy mnonHOM aHanuze
BOJHOH BBITSDKKH OOBIY-
HO OIPENENSIOT: IJIOT-
HBIH OCTAaTOK, IIEJI0Y-
HOCTh HOPMAJIbHBIX Kap-
OoHaToB U OukapOoHa-
toB, CI, S04, Ca®,
Mg?*, K*, Na', SiOy,
P203, HUTPUTBI, HUTPATHI,
OpraHWYECKOE BEIIECTBO,
pH. Yame B BOgHON BBI-
TSDKKE OTIPENIEIISIOT JIUIIIh
IUIOTHBIM OCTATOK, IIe-
JIOYHOCTh ~ HOPMAJILHBIX
KapOoOHAaTOB M OukapOo-
naros, CI', SO4%, Ca®" u
Mg?*.

45

Ha yem ocHoBano ¢oTomerpuue-
CKOE OIIpENIEIICHNE HUKENSA B BO-
ne?

OnpeneneHne OCHOBAaHO
Ha 00pa3oBaHHUU KOM-
IUIEKCHOTO  COEMHEHNS,

3-4
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/o

Tumn 3aga-
HUS

®opMynHMpoOBKa 3a1aHUs

[IpaBunbHBII
OTBET

Bpewms BbI-
TIOJTHEHUS
(B MUHYyTaXx)

OKpAalICHHOIO B PO30BbIN
[BET, TpPU B3aUMOJICH-
CTBUU HHKEIS C JUMeE-
TUITIHOKCUMOM.
Hwxuanit npenen oOHa-
pyxenust 0,05 mr/am3,
TOYHOCTh U3MEpEHUS
+25%, n3MepsieMble KOH-
nentpanun  0,055-0,22
mr/am3.  OmnpeneneHuro
HE MEIIAIOT MEIb, JKelle-
30 u xpom (VI) npu co-
Jep>kanuu 1o 1 mr/ame.
[IpenenbHO momycTUMas
KOHIICHTpAIUsl HUKEIS B
Bome 0,1 wmr/mm°, KL
OITACHOCTH 3.

Kakum crocoboM MOXKHO orpe-
JEMUTh Ccoaepkanue (PEeHoIoB B
MOPCKHUX M PEYHBIX JTOHHBIX OT-
JIOKEHUAX ?

Omnpenenenue QpeHOIOB B
MOPCKHX M PEYHBIX JOH-
HBIX OTJOXEHHUSX (OTO-
METPUYECKUM  METOJIOM
OCHOBaHO Ha M3BJICUCHUU
(deHosoB U PpeHoano100-
HBIX (COJIEpIKaINX OKCH-
apOMaTHYECKHE ¢par-
MEHTBI) BEIIECTB U3 IPO-
OBl TOHHBIX OCAJKOB IIE-
JIOYBI0 C TOCIETYIOIIUM
OTIpe/ICICHUEM  MPOJIYK-
TOB KOHJICHCAIIUU OIpe-
nensieMbIx (GeHoyoB C 4-
AMHUHOAHTUTTUPUHOM.

Omnpenenenuto MOTYT
MeNIaTh OKUCIUTENH U
BOCCTAHOBHUTEIIH, HaIPH-
MEp, CEpOBOAOPOJ, KOTO-
PBI 4acTO MPUCYTCTBYET
B TpyHTax (Hamu4me ce-
poBOJIOpOJIa B MpoOe Of-
HOBPEMEHHO  O3HA4aeT
OTCYTCTBHE  OKHCIIHTE-
nen). Oxucnurenu
YCTPAHSAIOTCS pEeaKIHEN C
M30BITOYHBIM  KOJHYE-
CTBOM 4-
aMUHOAHTUTIUPUHA, a
cynbpuabl — peaxiuen ¢
U30BITOYHBIM  KOJHYE-
CTBOM Tiepcyibdara am-
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/o

Tumn 3aga-
HUS

®opMynHMpoOBKa 3a1aHUs

[IpaBunbHBII
OTBET

Bpewms BbI-
TIOJTHEHUS
(B MUHYyTaXx)

10.

MOHMHA.

Kak otOuparor npoObl JOHHBIX
OTJIOXKEHUH I aHanu3a?

JIOHHBIE OTIIOXKEHMS J0-
OBIBAIOT IPYHTOBOI
TpyOKOii ®  oTOuparoT
npody C JOCTaTOYHOMN
JU1s aHanu3a maccoit (20-
25 1) 13 BepXHEW 4YacTu
kepHa. [Ipu HeEBO3MOX-
HOCTH paboTHI ¢ TPYOKOI
WIA B OTCYTCTBHE TaKO-
BOH TPYHT IOAHUMAIOT
JHOoYepnareiaeM,  OCTO-
POXHO TIEPEHOCST  CO-
JepKUMOe, CTapasch He
HApyIIUTh CcTpaTtuduka-
IIUI0, B IJIOCKYIO MOCYAY
U oTOWparT mpody wu3
LEHTPaJIbHOU camoif
BEpXHEH yacTu oOpasua.
[Tpu HEBO3MOXXHOCTHU
npou3BecTH  00paboOTKy
npoObl Ha MecTe, ee Io-
MEIAIOT B YHCTYIO
CKJISHKY (0aHKy) W KOH-
CepBUPYIOT KOHIICHTPH-
poBanHoit HCI u3 pacue-
Tta 5 cM3 Ha 100 cm3
rpyHta. B Takom Buue
mpoOy MOXHO COXpaHSTh
OKOJIO Mecsna. Bmecre ¢
TeM, OoJiee >KeIaTebHO
IPOBOJUTH  IpeJBapU-
TENbHYIO 00paboTKy
IpyHTa cpas3y IIOCJIE ero
oTbOopa.

3-4

Kakue ocHOBHBIE XapaKTepUCTHU-
KA ONPENeNsIOT TpPU  aHaJu3e
CTOYHBIX BOA?

Omnpenensror  cienyro-
II1€ OCHOBHBIE XapakKTe-
PUCTHKHU CTOYHBIX BO:

1) KoHueHTpauus HOHOB
Bojopoaa. Ompenenstor
BennuuHy pH norenumo-
METPUUYECKU C MOMOIIBIO
CTEKJITHHOTO WHNKA-
TOPHOTO 3JIEKTPOJIA.

2) I'pybonucnepcHbie
npuMmecu. OTIENSIOT Ha
B3BCIIIEHHOM  MeMOpaH-
HOM (uUIbTpe, BBICYIIU-
BaroT npu 60 °C u B3Be-

5-6
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. Bpewmst BbI-
Ne | Tun 3ana- [IpaBunbHBII p
dopMynTupoBKa 3adaHUs TIOJTHEHUS
n/m HUs OTBET
(B MUHYyTaXx)
[IMBAIOT.
3) Cyxoit ocrarok. [Ipo-
(GWIBTPOBAaHHYIO  BOAY
BBIMIAPUBAIOT,  IOJIyYEH-

HBI1 OCTaTOK BBICYILIH-
Batot npu 103-104 °C u
B3BeIIMBaOT. Macca cy-
XOro OcCTaTKa MPUMEPHO
COOTBETCTBYET CymMMap-
HOMY COJIEpP’KaHUIO Opra-
HUYECKUX U HEOpraHu4e-
CKUX BEIIECTB.

4) Ilenouynocts. Cym-
MapHOE COJEep)KaHUE OcC-
HOBaHUM (CUJIbHbBIE, aHU-
JIUH, TUPUJIWH, COz%,
HCOs~, HoPO4~, HPO4*,
HSOs~, SO3%, S*, SH™)
ONpEAEsA0T TUTPOBAHU-
€M CTaHJapTHBIM pac-
TBOPOM COJISIHOM KHCIIO-
Thl B IPUCYTCTBUU UHIU-
KaTopa METUJIOBOIO XKeJl-
TOro (MHTEpBaJ Iepexoia
okpacku pH 4,0-2,9) unu
MOTEHIINOMETPUYECKHU.
5) KucnotHocts. CymMm-
MapHoOe coJiepyKaHue
KHUCJIOT (cuinbHBIE,
CH3COOH, H»SO0s3, H»S,
H2CO3, opranuueckue)
ONpEAEIAIOT TUTPOBAHU-
€M CTaHJAapTHBIM pac-

TBOPOM THJIPOKCUAA
HaTpUsi B TIPHCYTCTBUU
uHAMKaTtopa (¢eHonadra-

JJICMHa HJIX IIOTCHIUO-
MCTPUYICCKH.

Koo u naumenoeanue nposepsaemoii Komnemenyuu
[TK-1 CriocoGHOCTh OCBaMBaTh U UCIOJIb30BaTh 0a30BbIe HAYYHO-TEOPETUUECKUE 3HAHUS U MTPaK-
TUYECKHE YMEHUS 0 MpeIMeTy B MpodecCHOHAbHOM 1eTeIbHOCTH

11.

3aganue
3aKPBITOTO
THIIA

Macca BemiecTBa B OTXOJSIINX
ra3ax, MaKCHMaJbHO JOIMYCTHMAas
K BbIOpocam B atMocepy B eau-
HUILY BpEMEHH, — 3TO

A) mpenenbHO JAONYCTHUMBIN BbI-
opoc (ITJIB)

b)  npenensHO
copoc (ITJIC)

JIOITyCTUMBIN

A

1
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/o

Tumn 3aga-
HUS

®opMynHMpoOBKa 3a1aHUs

[IpaBunbHBII
OTBET

Bpewms BbI-
TIOJTHEHUS
(B MUHYyTaXx)

12.

13.

14.

15.

B) nopor BpeaHoro Bo3aeicTBus

Macca BemiecTBa B CTOYHBIX BO-
JlaX, MAaKCUMaJIbHO JOMyCTUMas K
OTBEJCHUIO C YCTAHOBJIECHHBIM
PEKUMOM B JJaHHOM IYHKTE BOJI-
HOro 00OBEKTa B €AMHUILY BpeMe-
HU, — 3TO

A) mpenenbHO JTOMYCTHUMBIA BBI-
opoc (IIIB)

b) npenensHO
copoc (ITIC)

B) mopor BpeTHOTO BO3ICHCTBUS

JIOITYCTHUMBIA

1

MuHuManpHass 1032 BPEIHOTO
BEIIIECTBA, NPU BO3ACUCTBUU KO-
TOPOl B OpraHMW3Me€ BO3HHMKAIOT
U3MEHEHHUs, BBIXOJALINE 3a IIpe-
Jenbl  (pU3MOJIOTUYECKUX U IpH-
CHOCOOUTENBHBIX PpEeaKIUid, WiIn
CKpbITast (BPEMEHHO KOMIICHCH-
pOBaHHast) HaToJIOTUs, — 3TO

A) mpenenbHO JOMYCTUMBIN BBI-
opoc (IT/IB)

b) npenenvHO
copoc (ITAC)

B) nopor BpeHoro Bo3aeiicTeus

JIOITYCTHUMBII

OnHOBpEMEHHOE WM TOCIIEN0Ba-
TEJIbHOE JIEVCTBHE HECKOJIBKUX
BEILIECTB NPHU OJHOM M TOM XK€
MYTH MOCTYIUICHHUS — 3TO

A) KOMOMHHMPOBaHHOE JAEHCTBUE
b) koMIiekcHOe BO3/IeCTBIE

B) coderanHOe BO3/ielicTBIE

CUUTAETCS
Harpyska, IoJ BO3JIEHCTBUEM KO-
TOPOW OTKJIOHEHMsSI OT HOpPMaJlb-
HOTO COCTOSHMSI CHCTEMBI HE
MIPEBBIIAIOT €CTECTBEHHBIX W3-
MEHEHHUU U, CIIEIOBATEIbHO, HE
BBI3BIBAIOT HEKEJIATEJbHBIX I10-
CJIIEICTBUH Y KUBBIX OPraHU3MOB
Y HE BEIyT K YXYALICHHUIO Kaye-
CTBa CPEBL.

JIOYCTUMOM

16.

3amanue
OTKPBITOTO
THUIIA

Haiite omnpeneneHue MNOHATHUSIM:
MpeeTbHO JOMYCTUMBIN BBIOPOC,
MpeaebHO JOMMYCTUMBIN cOpoc,
MOPOT BPETHOTO BO3CHCTBHS

IIpenenbHO MOMyCTUMBIN
BbIOpoc (I1/IB) — macca
BEIIECTBA B OTXOJSIIMX
ra3ax, MakCUMaJIbHO [0-
nycTuMasi K BbIOpocam B
atMocepy B EIUHMILY
BpPEMEHU.
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/o

Tumn 3aga-
HUS

®opMynHMpoOBKa 3a1aHUs

[IpaBunbHBII
OTBET

Bpewms BbI-
TIOJTHEHUS
(B MUHYyTaXx)

17.

18.

[IpenenbHO OIMYCTUMBINA
copoc (ITAC) — wmacca
BEILIECTBA B CTOYHBIX BO-
JlaX, MaKCUMaJIbHO JIOMY-
CTUMasi K OTBEJICHUIO C
YCTaHOBJICHHBIM  PEXKHU-
MOM B JAHHOM ITyHKTE
BOJHOTO OOBEKTa B €lIu-
HUIlY BPEMEHHU.

[Topor BpegHoro Bo3ueii-
CTBUSI — 3TO MUHHUMAJIb-
Hasi J103a BPEIHOTO Be-
mecTsa, MOpU  BO3JECH-
CTBUU KOTOpOW B oOpra-
HU3ME BO3HUKAIOT H3MeE-
HEHUS, BBIXOJAIIUE 3a
npenensl  (u3noIoruue-
CKHUX U TPUCIIOCOOUTEINb-
HBIX PEaKIMi, U CKPBI-
Tas (BPEeMEHHO KOMIICH-
CUpPOBaHHAasl) NaToJIOTHsl.

['ne ocymectBnsiercsi 00001IeHNE
Bceit nndopmarnyn mo I[TIK?

O00011eHe BCcEH HH-
dopmarmu o I1K, mo-
JTy4yaeMoOl BCEMH BEIOM-
CTBaMH, OCYIIECTBISETCS
B [maBnoit ['eodusmuue-
CKOI O6cepBaropun
(ITO). Yrobsl mo pe-
3yJbTaTaM HaOIIOeHUN
OTIPEAeNIUTh 3arpsi3HEeHUe
BO3[yXa,  HM3MEpEHHbIE
3HAYeHUS] KOHIEHTpaluit
CPaBHMBAIOT C MAaKCHU-
MaJbHOM pa3oBOU IIpe-
JIEIIBHO JIOITyCTUMOM
KOHIIEHTpaluein u ompe-
JENSIOT YHCIO CIy4Yaes,
Korja ObUTH TIPEBBIIICHBI
ITJK, a Take BO CKOJIb-
KO pa3 HauOoJbIlIee 3Ha-
yenue Obuto BbIe [T/1K.
CpenHee 3HaueHUE KOH-
LEHTPaLKU 32 MECSI] WU
3a TOJ CpaBHUBAETCsA C
[IJIK nnuTenbHOTO AEH-
CTBUSL - CPEIHEYCTONUM-
Boit [1JIK.

3-4

Uro Takoe WMHAEKC 3arpsi3HEHUs
atMochepsbi?

CocTosiHME 3arpsi3HEHUS
BO3/lyXa  HECKOJBbKHMH

2-3
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/o

Tumn 3aga-
HUS

®opMynHMpoOBKa 3a1aHUs

[IpaBunbHBII
OTBET

Bpewms BbI-
TIOJTHEHUS
(B MUHYyTaXx)

19.

20.

BEIIECTBaMH, HaOIomae-
Mble B arMmocdepe ropo-
Jla, OIICHHBACTCI C IIO-
MOIIBIO  KOMIIJIEKCHOT'O
IOKa3aTellsd HHACKCA 3a-
TpsSI3HEHUST  aTMOoCdepbl
(U3A). lnsa storo HOp-
MHPOBAHHBIC Ha COOTBET-
CTBYIOIIIKE 3HAYCHUS
I[TJK u cpennue KOHIIECH-
TpaluMu pas3IMYHBIX Be-
IIECTB C IIOMOINBIO He-
CJIOKHBIX PAacueToB MpHU-
BOJAT K BEJIWYHMHE KOH-
LEHTPALM TOKCHKAHTA,
a 3aTeM CYMMUPYIOT.

[aiite omnpeneneHue MNOHATHUSIM:
KOMOWHHUPOBAHHOE JefCcTBHE,
KOMIIIEKCHOE BO3JCHCTBHE, CO-
YyeTaHHOE BO3JIEHCTBHIE

KomOunupoBannoe neii-
CTBHE€ — 3TO OIHOBpE-
MEHHOE WJIHA II0CJICIOBa-
TeNbHOE JEWCTBHE He-
CKOJIBKHX BCIIIECTB HpI/I
OIHOM M TOM Xe€ IYyTH

MOCTYIIJICHUS.
Komruiekcuoe BO3JICH-
CTBUE — DJTO JEUCTBUE

MOCTYIUIGHHUS ~ BPEIHBIX
BEUIECTB B  OpraHHU3M
pa3IMYHBIMH MYTSMU U C
pa3IMYHBIMHM cpefamMu (C
BO3JyXOM, BOJOM, IH-
Ier, 4epe3 KOXKHbIE MO-
KPOBBI).

CoueranHoe BO3/IEH-
CTBHE — JTO BO3ICHCTBUE
BCEro MHorooOpasus ¢u-
3UYECKHX, XUMHUECKUX U
Oouonoruueckux  (paxro-
POB OKPYXAIOIIEH Cpebl.

B kakux ciydasx omnpeaensercs
yiiepd oT 3arps3HeHus 3eMeb?

VYmep6d or 3arps3HeHus
3eMeTb OIpeaeTseTCs:

- IIPU IIPOU3BOJICTBEHHOM
3arpsi3HEHUU 3eMenb
(BeIOpOCAMHU U cOpocamu
3arpsI3HSIONINX BEIIECTB)
— Ha OCHOBE JIaHHBIX 00-
CIEIOBaHUI 3eMellb U
7a00OpaTOPHBIX AHAIM30B
M0 CpPaBHEHHH C JAHHBI-
MU TIPEIBIIYIINX 00cIie-
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/o

Tumn 3aga-
HUS

®opMynHMpoOBKa 3a1aHUs

[IpaBunbHBII
OTBET

Bpewms BbI-
TIOJTHEHUS
(B MUHYyTaXx)

JOBaHUM U aHAJIU30B;

- [IpY HApYyUICHUH TEXHO-
JOTMM M  perIaMeHTOB
MPUMEHEHHUS MECTUIINIOB
U JpYTUX arpoxXuMHUKa-
TOB, HECOOII0IEHUN
MPUPOJIOOXPAHHBIX  Tpe-
OOBaHUU TpU UX XpaHe-
HUU, TPAHCIIOPTUPOBKE U
MPOBEJCHUN  MOrPy304-
HO-Pa3rpy304HBIX PadoT,
3arpsi3HEHUH 3eMeNb MPU
aBapHsIX, 3aJITIOBBIX
cOpocax u BeIOpocax — Ha
OCHOBE JaHHBIX o00cie-
JIOBaHHUM 3eMeNb U J1a0o-
pPaTOPHBIX aHAIIN30B;

- MpU 3axJamJICHUU 3e-
MeIb  HECAHKIIMOHUPO-
BaHHBIMH CBajJKaMU OT-
XOJIOB — Ha OCHOBE JIaH-
HbIX 00 oOwbeMe (Macce)
OTXOJIOB M CTEIEHU HX
OTACHOCTH.

[TonHBIA KOMIUJIEKT OIIEHOYHBIX MaTEpHUaOB IO
CPEICTB) XPaHUTCS B AIEKTPOHHOM BHUJE Ha Kadeape, yTBepKAarolield padouyro mporpaMmmy AUCIUILIU-

nucuurinae (Moaynto) ((hoHI OLEHOYHBIX

HbI (MonyJis1), ¥ B LleHTpe MOHUTOpUHTA U ayJuTa KauecTBa O0y4eHusl.

7.4. Meroanyeckne MaTepHajbl, ONpeAeJAOIIMEe NPOUEAYPbl OLCHUBAHHMA Pe3yIbTATOB

00yueHusi MO0 TUCHUILINHE (MOIYJIIO)

Texymuil 1 BHyTPUCEMECTPOBBIN KOHTPOJIb, IPOMEKYTOUHAS aTTeCTal[usl y4eOHBIX JOCTUKEHUI
CTY/IEHTOB MPOBOAMUTCS MyTeM OauIbHO-pEHTUHIOBOM cucTembl. OOIIast OleHKa y4eOHbIX TOCTHKEHUI
CTyJICHTa B CEMECTpE 110 Y4eOHOMY KypCy OIpesenseTcst Kak cyMMa 0anjioB, OIyYeHHBIX CTYJICHTOM IO
pa3nuyHbBIM (pOpMaM TEKYIIEro M MPOMEXYTOUHOTO KOHTpOJII B TEUEHHE JAHHOTO cemecTpa. Ycleul-
HOCTh M3YYEHUS AUCIUIUIMHBI B TEUCHHE ceMecTpa OoleHuBaeTcs, ncxoas u3 100 MakcuMaibHO BO3MOX-
HBIX 6atoB (90 6amioB Ha Tekymue GopMbl KOHTPoOJs U A0 10 6amioB oTBOAUTCS Ha OOHYCHI), KOTOPHIE

HAKaIIMBAIOTCA CTYACHTOM B TCUCHHEC BCETO CEMECTPA NU3YUCHUA AUCHUILINHBI.

Taduaunua 10 — TexHoJsioruyeckasi KapTa peMTHHIOBbIX 02/1JI0B 10 AUCHHUILIMHE (MOAYJII0)

KonmuectBo | MakcumanbHOE
Ne KonTponupyembie .

MEPOTIPHATHIA KOJIMYECTBO CpoK IpeICTaBICHUS
n/m MEPOTIPUATHS

/ Gansl 0amioB
OcHoBHOI1 0J10K
1. | OTBeT Ha 3aHATHH 9/5 45 10 PACIHCAHHIO
2. | BoimonmHeHWe  KOHTPOJBHOM 2715 30 M0 PaCTIHCAHHIO
paboThI
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KomunuectBo MakcumanbHoe
No KonTponupyemeie .
MEPOTPHUITHIA KOJIMYECTBO Cpok mpeacTaBIeHUS
n/n MEPOIPUITUS
/ Ganbl OaymoB
3. | Yyactue B KpyrjioM CTOjIe 1/5 5 10 PACIUCAHUIO
4. | BeimonHenue Tecra 1/10 10 110 PaCTIIMICAHHIO
Bcero 90 -
Baok 6onycoB
5. [Tocewenue 3ausaTuin 15/0,5 75 10 PACIUCAHUIO
6. | CBoeBpeMEHHOE BHITIOJTHCHHE M0 PaCTIMCAHHIO
peMet? 14/0,18 2,5 P
BCEX 3aJIaHHH
Bcero 10 -
UTOro 100 -

Tadauua 11 — Cucrema mrpadoB (17151 0THOTO 3aHATHS)
[Toka3zareinb bamn

Ono3ganue Ha 3aHITHE -0,5
Hapymienne yue6HON TUCIUILTNHBI -0,5
HerotoBHOCTE K 3aHATHIO -3
[Tponyck 3ausTHsI 6€3 YBaKHUTEIBHON IPUYUHBI -1

Tadmuma 12 — Illkana mnepeBoia PeHTHHIOBBIX 0aJIOB B HTOTOBYK) OLIEHKY 3a CeMecTp
10 JMCUMILIMHE (MOTYJII0)
Cymma 6amioB Ornenka 1o 4-0a/ILHOM IIKaJIe
90-100 5 (OTJIMYHO)
85-89 4 (xoporo)
75-84
70-74
65-69 3 (YAOBIETBOPUTENBHO)
6064
Huxe 60 2 (HeyIOBJIETBOPUTEIBHO)
[Tpu peanuzanuu TUCIUIUIUHBI (MOIYJSl) B 3aBUCUMOCTH OT YPOBHS MOATOTOBICHHOCTH 00ydaro-
IUXCS. MOTYT OBITh UCIIOJIE30BAaHBI MHBIC (DOPMBI, METOJIBI KOHTPOJIS M OIICHOYHBIE CPEJICTBA, HCXOS U3
KOHKPETHOMW CUTYaIluu.

8. YYHEBHO-METOAUYECKOE U TH®OPMALIMOHHOE OBECITEYEHUE
JAUCHUIIJINHBI

8.1. OcHoBHas quTEpaTypa

1. AnsixoBa T.B. AHanmuTruueckas XUMHsI 0OBEKTOB OKpYKaromiei cpensl. Jlaboparopasie pado-
Tel. Bonpocel. 3anaun. YyeOHoe mocobue. Actpaxanb: M3narenbckuii 1oM «AcCTpaxaHCKUM yHUBEPCH-
tet». 2013. 196 c.

2. MeTo/bl OIIEHKHM KayecTBa MOBEPXHOCTHBIX BOJI CYIIH [DIEKTPOHHBIN pecypc]: yueOHOoe moco-
oue / Pemrernsak 0. C. - Pocros H/]] : N3n-Bo 0DV, 2017. -
http://www.studentlibrary.ru/book/ISBN9785927524273.html

3. Tapacosa H.II.. Ky3nerno B. JI., CmerannukoB 1O0.B. u nmp. 3amaum u BOIPOCH! 10 XUMHH
OKpy>Katoten cpeasl. - M. Mup, 2001. - 368 c.

4. XuMUYEeCKHEe OCHOBBI DKOJIOTHH [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue / B.}O. Opmnos - M.
: Jlabopatopus 3Hanuit, 2018. - http://www.studentlibrary.ru/book/ISBN9785001016113.html
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8.2. lonotHuTEIBHAS IUTEPATYPA

1. Jxupapna JIx. E. OcHoBbl Xxumuu okpyxatomei cpensl / [lepeBon ¢ anrn. B.U. I'opmiko-
Ba.-M..OU3MATIIUT, 2008. - 640 c.
2. Otto M. CoBpeMeHHbIE METObI aHAIUTHYECKOU Xumun / M. OtTo. 3-¢ uzn. — M.: TexHo-

cdepa, 2008. - 544 c.

8.3. UnTepHeT-pecypchl, He0OX0AMMBIE 115l OCBOCHUS TUCHUIINHBI

1. http://asu.edu.ru

2. https://biblio.asu.edu.ru (DnekTpoHHast OHOIMOTEKA «ACTPaXaHCKHH TOCYAapCTBEHHBIN
YHUBEPCUTET» COOCTBEHHOH reHepaiuu Ha miatdopme DbC «dnexkTponHsid YntanbHbIi 3am — bubnmo-
Tex»)

3. http://www.studentlibrary.ru (Daekrponno-6ubanoreunas cucrema (OBC) OO0 «Ilomu-
texpecype» «KoHcynbTaHT cTyaeHTay. Www.studentlibrary.ru)

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIVIMHBI (MOAYJIS)

MartepuanbHO-TEXHUYECKOE ObOecriedeHre yueOHOM TUCIMIUIMHBI BKIIOYAeT B ceOs JEKIMOHHYIO
ayJTUTOPHIO, JIAOOPATOPHIO IO MPOBEACHHUIO JTAOOPATOPHOTO MpakTHKyMa. JlabopaTOpHBIA MPAKTHKYM
o0ecreueH XUMUYECKUMH PEeaKTHBaMH, JTaOOPAaTOpPHOW MOCYAOW U y4eOHO-HAYYHBIM OOOPYIOBAHHEM:
BECHI JIEKTPOHHBIE, criekTpodoTomeTprl [19 5400, I[192300; ananuzarops! xxuakocrerd pH-metpsr «Jkc-
nept-001», noHocenekTuBHbIE AeKTpoabl, HeHTpudyra OITH-3 ¢ poTopom, MarHWTHBIE MEIIAIKH, pe-
dpakxromerp, Tepmoctar "TC-80"M2 xpomatorpad «llser 500 My, Dnekrponusnas ycraHoBka JIDM-
11043, mukpocmecurens [13-0137 1.75.45.0032, AxBanuctusatop [13-4(c 3Ullom), mkad BBITSKHON
IB-202 ITAOT, manas pakoBuHa, KO1-04. TIpoBeneHne 1a00paTOPHBIX 3aHATHH COMPSDKEHO C TIPHME-
HEHUEM KOMIIBIOTEPOB ISl BHIIOJHEHUS TIOUCKOBOI paboThI, BIYMCIECHUH 1 paboTe B M”HGOPMAIITMOHHBIX
CUCTEMaX.

PaGouas nporpamma JUCHUIUIMHBI (MOJyJIsl) IPU HEOOXOAUMOCTH MOKET OBbITh aJjanTHUpOBaHa Jis
o0y4yeHus (B TOM 4MCie ¢ TPUMEHEHHEM JUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIT) JIMII C OTPaHHU-
YEHHBIMU BO3MOXKHOCTSIMU 3/10pOBbs, HHBAIUAOB. [y 3TOr0 TpeOyercs 3asBiIeHHE OO0y4aroUIuxcs, sB-
JAOIUXCA JULAMH C OIPaHUYEHHBIMH BO3MOXKHOCTSIMH 3[0POBbS, MHBAJINUIAMH, MU UX 3aKOHHBIX
MIpe/ICTaBUTENEH U PEKOMEHIallMU MICUXO0JI0r0-MeANKO-TIeJarornuyecko komuccuu. Jljis MHBAIUAOB CO-
Jep:kaHue pabodel mporpamMMbl JTUCIMILINHBI (MOIYJIS) MOXKET ONPENeNAThCs TaK)Ke B COOTBETCTBUU C
MHIUBUAYAIBHON porpaMMol peaOuianTaluy nHBaiua (Ipyu HAIUYUH).
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