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MunucrepcTBo 00pa3oBanus U Hayku PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpaMma 1o JUCHHUILINHE

1. HEJIA U 3AJAYUN OCBOEHU A JUCHHUIIJIMHbI

ean ocBOeHUSI TUCHMILIMHBI:
- (hopMHpOBaHHE CHCTEMHBIX 3HAHHW, KOTOPhIC HEOOXOIMMBI CTyJIEHTAM IPH PACCMOTPESHUU
(DUBHKO-XMMHUYECKOH CYITHOCTH W MEXaHW3MOB IIPOIECCOB, MPOUCXOAAIIAX B TMPUPOJE, O
HaIPaBJICHUN XUMHUYECKUX MPOIIECCOB, 00 MX CKOPOCTH M O CTPOCHUH BEIICCTBA,;
- W3Y4YEeHHE TMPOIIECCOB MUTPALMH U TpaHCHOPMAIIMN XUMUYECKUX COCAMHEHHUIN MPUPOTHOTO U
AHTPOTIOTEHHOTO MPOUCXOXKEHUsS B aTMocdepe, utochepe u ruapocdepe;
- ¢opMHpOBaHME 3HAHWN M YMEHUM, MO3BOJSIONIMX pEelIaTh 3a/layd, CBS3aHHBIE C (DU3UKO-
XUMUYECKUMHU MPOIECCAMHU, MPOTEKAIOMIUMHU C YIaCTHEM a0MOTHYECKUX (PAKTOPOB B PA3TUUHBIX
reocdepax;
- O3HAKOMJICHHE C TPUHIIMIIAMHU, METOJIaMU U YCTPOWUCTBAMH, MPUMEHSIEMBIMH MPU KOHTPOJIE
COCTOSIHUSI CpeIbl OOWTaHHS; METOJaMH IPOTHO3UPOBAHUS DKOJOTHYECKOW OOCTAaHOBKH U
YPE3BBIYANHBIX CUTYaIIH;
- TIOJIrOTOBKA CHEHATMCTOB K YUYaCTHIO B HAYYHO-UCCIIEIOBATENLCKOM AESITETbHOCTH B 00JIaCTH
MOHUTOPHHTA CPEAbl OOUTAHMSI.

3agaum 0CBOEHUSI TUCIHUIJIMHBI:
- paccMOTpeTh B3aUMOJCHCTBYIOIINE XUMHYECKHE, (pu3nyeckue u OMOJIOTHYECKHE TMPOIIECCHI,
MPOTEKAIOIINE B PA3IMYHBIX reocdepax W MOHATh XapakTep BIUSHHUS HAa HUX YEIIOBEUECKOU
NesITeNIbHOCTH;
- BBECTU CTYJEHTOB B KpYyr MpoOJeM, CBA3aHHBIX CO CpEICTBaMU HAONIO/IEHUS, KOHTPOJIS U
METOAUYECKUMHU OCHOBAMH OLIEHKH U TIPOTHO3a COCTOSTHUS Cpefibl OOUTaHUS,
- JaTh TEOPETUYECKUE 3HAHMS U MPAKTHUYECKHE HaBBIKM, HEOOXOIuMbIEe IJisi BbIOOpa METOJOB
OCYILIECTBJICHUS MOHUTOPUHTa U TPUOOPOB KOHTPOJIA CpelIbl OOUTAaHHUSA; MPOrHO3UPOBAHUS
9KOJIOTUYECKOW 0OCTAHOBKHU M YPE3BBIYAMHBIX CUTYAIUH;
- OCBEIICHHE KIIIOYEBBIX BOIPOCOB IMPOrpaMMbl; MaTepua JIEKUUWA MPU3BaH CTHUMYJIUPOBATh
CTYICHTOB K IOCJEIYIOIIel CaMOCTOsTENbHOM paboTe;
- popMuUpOBaHUE YMEHUI 1 HABBIKOB JJIsl PELICHUS TPOOJIEMHBIX M CUTYallMOHHBIX 3a/1a4.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

Juctunnuaa «XUMHUS OKpYXKalomed cpeapl U MOHUTOPUHT OKPY)KAIOIIEH CpebI»
otHOocuTcs K broky b1 Jlucuumimael (MOAyNn) BapraTUBHAS YACTh TUCIUIUIMHEI 110 BBIOODY .

Jlis ycBoeHus: Kypca «XUMHUS OKpYKalIIed cpeiabl U MOHUTOPUHT OKpYXKarouiei
cpenbsl» HEOOXOOMMO 3HaTh HEOPraHWYECKYI0, AHATUTHYECKYI0 U (PU3UYECKYI0 XHUMHUIO,
OCHOBHBIC KJIACCHI OPraHUYECKUX M HEOPraHWYECKUX COCIUHCHHMH M MX XMMHYECKHE CBOWMCTBA.
[ToHsTHS M METO/IBI, UCTIOJIB3YEMbIE B JAHHOM KYpPCE MOTYT OBbITh IPUMEHEHBI TP BBIMOJTHEHUN
BBIMTYCKHBIX KBATH(PUKAIIMOHHBIX PA0OT XUMUKAMHU-0aKallaBpaMu.

3. IHEPEYEHD INIAHUPYEMBbIX PE3YJIbTATOB OCBOEHMUA
JUCIUIVIMHBI, COOTHECEHBIX C IINIAHUPYEMBIMU PE3YJIBTATAMMU
OCBOEHUS OBPA3OBATEJBLHON ITPOT'PAMMBI

W3ydyeHne IUCHUIUIMHBI «XUMHUS OKPYXKAlOIIEW Cpeibl M MOHUTOPUHI OKpYXKarollew
cpeab» B pamkax ocBoeHus OIIOIT 04.03.01 Xwumusa HampaBieHO Ha (OPMHUpPOBaHHE Y
oOyyJaromuxcs Cieayrome KOMIeTeHIUH:

L CHOCO6HOCTB BBIIIOJIHATE CTAHAAPTHBIC OIlCpallu IO IIpeyiaraCMbIM METOJUKAM
(TIK-1) .

/Jlna ycneutnozo yceoenusn OucCyuniunsl Cyo0eHm 001MHCeH:
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1. umers npencrasieHue:
- 0 (QyHIAMEHTaIbHOM EIMHCTBE €CTECTBEHHBIX HAyK, HE3aBEPIICHHOCTH ECTECTBO3HAHHS U
BO3MOYHOCTH €T0 JATbHEHUIIIETO Pa3BUTHS;
- 0 TIPOUCXOKICHUE XUMUICCKUX DIIEMEHTOB;
- 00 OCHOBHBIX XUMHUYECKHUX CUCTEMaX M MPOIeccax, PEaKIMOHHON CITIOCOOHOCTH BEIIECTB;
- 0 TIPOUCXOKJICHUH U SBOJIIOLIUH 3EMJIH;
- 00 00pa30BaHUM U COCTaBE 36MHOM KOPbI, aTMOC(HEPBI B THIPOCHEPHI.
2. 3HaTh:
- IMETh [IEJIOCTHOE MPEJICTABICHHUE O MPOIIECCaX U SIBIICHUSX, TPOUCXOSAIINX B HEXKUBOU 1
YKUBOUW IPUPOJIE
- CTPYKTYpY OHOC(ephl U €e OCHOBHBIE SHEPTeTUUECKUE TOTOKH;
- OMOTEOXUMUYCCKHUE ITHKIIHI;
- OCHOBHBIC HAINPABJICHWS HETAaTHBHOTO AaHTPOIIOTCHHOTO BO3JCHCTBUS HA TIOTOKH
OMOTCOXMMHUYECKHX IIMKJIOB M HA MEXaHU3MbI HAPYIICHUS TPUPOTHBIX IIHKIIOB;
- 0COOEHHOCTH MOHHTOPWHTA PA3ITUYHBIX CPEI;
- IIyTH YCTPaHEHHS HETAaTUBHOTO aHTPOIOTEHHOTO BO3JICHCTBHS HA MOTOKA OMOTCOXHMMHUYCCKUX
IUKJIOB ¥ Ha MEXaHW3MbI HapyIIECHUS TTPUPOTHBIX ITUKIIOB.
3. yMeTs:
- MOJTOTOBHTH M TIPOBECTH HCCIICIOBAHUE XUMUICCKUX SBJICHUH U BEIIIECTB
- TIPOTHO3UPOBATH BO3MOXKHBIE ITYyTH MHTPAIMH U TPAaHC(HOPMAIMH XUMHUYCCKHX COCTUHCHHUH B
00BEKTaX OKPYKAIOIIECH CPe/Ibl U OIEHKH MX BO3JICHCTBHS Ha OHUOTY;
- pemarb 3ajayd, CBS3aHHbIE C (QU3UKO-XMMHUYECKMMH TMpOIIECCaMH, MPOTEKAIOIIUMUA C
y4acTHeM a0MOTHYECKHUX (PaKTOPOB B Pa3IMUHBIX Teocdepax.
4, Biamers:
- - HaBBIKOM HCTIOJIB30BaHMs HEOOXOIMMBIX MPUOOPOB 1 TabopaTOpHOTO 000PYAOBAHUS TIPH
MPOBEICHUU UCCIIECIOBAHUM;
- mprueMaM# 00pabOTKH pe3yIbTaTOB aHAJIM30B;
- BJIaJIETh OCHOBHBIMU IIpUE€MaMU pabOThI C 00bEKTaMU OKPYKAIOILIEH CPEIbl;
- BJIaJIETh OCHOBHBIMU IIpUE€MaMU pabOThI C 00bEKTaMU OKPYKAIOILEH CPEeIbl;
- Hay4HO 0OOCHOBBIBATh HAOIIO1aeMbIE SIBICHUS;
- YBEpEHHO OPUEHTHPOBATHCS B MHPOPMAIIMIOHHOM MOTOKE (KCIOJIb30BATh CIIPABOYHbIC JAHHbIE
1 6ubmorpaduio 1o ToM WM HHOU mpobieme).

KOI[ 1 HAUMCHOBAHUC HepequL IIaHUPYEMBIX PE3YJIbTATOB O6y‘~IeHI/I$I 1o
peanHSyeMofI KOMIICTCHIIMN JUCHUITIINHE (MO,Z[y.]'IIO), COOTHCCCHHBLIX C MHAUKATOPAaMU
JOCTHKCHHUS KOMIIETCHIIUM

IIK-1: crocoOHOCTL BBINOJHATH | 3HATH: OCHOBHBIE DTallbl IMPOBCACHUA J'Ia60paTOpHOl" (6]
CTaHAApPTHBIC oIcpanuu 10 | UCCIICAOBAaHUA

npeajgaracMbIM METOJUKAM
YMeTs: BLI6I/IpaTI> MCTOAUKU TMOCTAHOBKH U MNPOBCIACHUA
na60paTopH0ro HUCCICOOBaHUA

Brnagetrs: wucmonbp3oBaTh HeoOXoauMoe JabopaTopHOE
o0opynoBaHue u puoOOPHI B XOJIe MNPOBEICHUS
71a00PAaTOPHOTO UCCIIECOBAHUS
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Yoot focyuperaenmutt ymaepare: Popua
@ - Pabouast mporpaMma 1o JUCHHUILINHE
4. OBIASA TPYAOEMKOCTb AUCHUIIJIMHbBI
4.1. O6beM TMCUMILTHHBI B 3a4eTHBIX equHULIAX (Bcero): 3 3E
4.2. ITo Buaam yueoHoii padoTs! (B yacax): 108
Bua yueOHo#i paGoThl KosanuectBo yacos 108
Bcero no niany B T.4. [0 ceMecTpaMm
7
1 2 3
KonrakTtHas paboTa 72/36*
00y4aroIIuXCcs ¢ 72/36*
MIPEero1aBaTesieM
AyIUTOpHBIE 3aHATHS:
Jlexkuuu 36/18* 36/18*
[IpakTnueckue u -
CEeMHHAPCKHE 3aHSATHS i
JlabopaTopHbie pabOThI 36/18% 36/18*
(J1abopaTOpHBIN MPAKTHUKYM)
CamocrosiTenpHas paboTta 36 36

Texymmii KOHTPOJIb
(KOTMYECTBO U BHI:
KOHTpOJIbHAs paboTa,
KOJUIOKBUYM, pedepar)

TecTtupoBaHue, yCTHBIN
OIIpoc, 3aluTa
1a00paTOPHBIX paboOT

TectupoBanue, yCTHBIN OMpocC,
3aIuTa J1a00paTOPHBIX paboT

Kypcogas pabora HE MpeyCMOTpEHA

HE MPEeTyCMOTpPEHA

Buasl npoMexxyTouHOM

3a4er
aTTecTanuu (dK3aMeH, 3a4eT)

3a4cT

Bcero yacos o guciuIuinee 108/36*

108/36*

4.3. Conepskanue TUCHUILIMHBI. Pacnpenesienue 4acoB mo teMaM W BUJAAM YuyeOHOi

padoThI:
Buabl yueOHbIX 3aHATHI
AyAUTOpPHBbIE 3aHATHS s 1.4 Camocro| ®opma
IIpakr | n1adopa " |ATeJIbHA |TeKylIer
BaHATH
HYECKH| TOPHBIE | s1 pabota 0
Ha3Banue pazgesnoB u tem | Bceero e padoThI KOHTPOJI
JIEKIIH HHTEPA .
3aHATH sl SHAHU I
7 KTHUBH
o, .
oii
ceMHHAa
dopme
pbI
1 2 3 4 5 6 7 8
1. Ilpenmer nzydyenus u 7 4 - - 3 Tectup
3a/1a4u XUMUHU OBaHUE,
OKpY’Karollen cpelibl U YCTHBIN
MOHUTOPHHIa OKPYKaOIIEH OI1poc,
Cpelbl. 3aluTa
nabopa-
TOPHBIX
pabot
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MunucrepcTBo 00pa3oBanus U Hayku PO
VIbSHOBCKHI TOCY/1apCTBEHHbIH YHUBEPCUTET

Dopma

@ - PaGovast mporpamMma o QUCIHILIHHE

2. XUMHUYECKHE OCHOBEI
SKOJIOTHYECKUX
B3aUMO/AEHCTBUI

10

6 Tectu-
poBa-
HUE,
YCTHBIN
01poc,
3almTa
nabopa-
TOPHBIX
pabot

3. TokcHKaHTBI
OKpYKaloIlEeu Cpeibl.

3 Tectu-
poBa-
HUE,
YCTHBIN
oTpoc,
3amTa
nabopa-
TOPHBIX
pabot

4. Xumus rugpocdepsl.

13/4*

4*

3 Tectu-
poBa-
HUE,
YCTHBIN
oTpoc,
3aIuTa
nabopa-
TOPHBIX
pabot

5. Xumust uTochepsl.

13/4*

2*

3 Tectu-
poBa-
HUE,
YCTHBIN
oTpoc,
3aIuTa
nabopa-
TOPHBIX
pador

6. Xumus atMochepsl.

13/4*

4*

3 Tectu-
poBa-
HHE,
YCTHBIN
orpoc,
3aluTa
nabopat
OPHBIX
pabot

7. Toxkcuueckoe
BO3JICiiCTBUE
3arps3HAIOLIMX BEIIECTB Ha
OKPYXAIOIIYIO CPENY.

13/2*

2*

3 Tecrtu-
pOBaHU
c,
YCTHBIN
OI1poC,

®opma A
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3aIuTa
nabopa-
TOPHBIX
pabot

8. MoHuTOpHHT 11/2* 2 - 6 2* 3 Tectu-
OKpYKalOILLEeW Cpeibl. poOBaHU
c,
YCTHBIN
01poc,
3aIuTa
nabopa-
TOPHBIX
pabot

9. KoHTpoJIb 1 OlIeHKA 13/2* 4 - 6 2* 3 Tectu-
COCTOSIHHS OKPYXKaronen poBa-
Cpempl. HUE,
YCTHBIN
orpoc,
3almTa
nmabopa-
TOPHBIX
pabot

10. [TpoMBIIIIEHHBIN PHUCK 8/2* 2 - 2* 6 Tectu-
U palMoOHAIbHOE poBa-
MIPUPO/IOIIOJIL30BAHKE. HUE,
YCTHBIN
oTpoc,
3aIuTa
nabopa-
TOPHBIX
pabor

Htoro 108/36* | 36/18* 36 18* 36

* - KOJIMYECTBO YacoOB, MPOBOJUMBIX B UHTEPAKTUBHOU popme

Hcnoab3yemMble HHTEPAKTHBHBIE 00pa30BaTe/IbHbIE TEXHOJIOTHH

B npomecce wu3yyeHMs AUCHUIUIMHBL, € Ledbl0  (OPMHUPOBAHHUA M Pa3BUTHUSA
poecCHOHANBHBIX HABBIKOB OOYYaroIMXCs, Hapsily C TPaAULMOHHBIMM BUJAAMHU 3aHATHH,
IIPOBOJIATCSL 3aHATHUS B MHTEPAKTUBHBIX (POpMax: KOMIBIOTEPHBIX CUMYIALHUN, JEJNOBBIX U
POJIEBBIX HUI'P-CEMHUHAPOB, pa300p KOHKPETHBIX CUTYallMil, B COUYETAHMU C BHEAYAUTOPHOM
paboToii. B pamkax yuyeOHOTO Kypca MpeayCMOTPEHBI BCTPEUH C MPEACTaBUTENIMH POCCUHCKUX
U 3apyOeXHBIX YHMBEPCHUTETOB W HAy4YHBIX OpraHU3allif, MacTep-KJIacCchl HKCHEPTOB H
CIELIMAJIUCTOB.

Jlekuuu mpoBOJATCS B CIEAYIOIUX (opMax: JIEKIMS-BU3yaTu3aus (C UCIOJIb30BaHUEM
pa3nuyHbIX (OPM HATMAAHOCTU: KOMIBIOTEPHBIE CHUMYJSLUH, PHUCYHKH, (OTO, CXEMBbl U
TaOMUIIBI), JEKIHUSA-KOHCYJIbTAlMs (OCyllecTBiIsieMass B (opMare «BOMPOCHI — OTBETHI»),
npo6OseMHast JIeKIHA U JISKLIUS C 3apaHee 3alUIaHUPOBAaHHBIMU OITMOKAMHU.

[IpakTudeckue 3aHATHS TPOBOJATCA B CIEAYIOUMX (opMax: KOJJIEKTHBHBIN pa30op
pelIeHs] CUTYallMOHHBIX 337ay Ha OCHOBE aHalu3a MOJOOHBIX 3a/ady, aHalu3 pe3yJbTaToB
JIEMOHCTPAIIMOHHOTO  JKCIIEPUMEHTa, a TaKKe BBIIOJHEHUE MCCIIENOBATENbCKUX —paldoT
4aCTUYHO-TIOMCKOBOTO XapakTepa.
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5. COAEP KAHUE JUCHUITJINHBI

Tema 1. [lpeamer u3yueHusi U 3a1a4M XUMHHU OKPY Kaiouieil cpeabl ¥ MOHUTOPUHIA
OKpY:Kawlei cpeabl.

Omnpenenenne u 00BEKTH U3yYCHUS XUMUHU OKpYyxaromeil cpensl. [lonstus o 6uocdepe
n Hooc(epe. OCHOBHBIC MOHATHS XUMHH OKPYXKAIOMICH Cpelbl. BHOreOXMMHYECKHe MTHKIIBI
AJIEMEHTOB M BeliecTB. KpyroBopoT OMOTEHHBIX 3JE€MEHTOB. AHTPOINOTEHHOE BO3JIEHCTBHE HA
OKPYXAIOIIYIO Cpefy. 3arps3HSIOIIee BEIIECTBO, HCTOUYHUK 3arpsi3HEHUS, CTOK 3arps3HSIONIETO
BellecTBa. AHTPOIIOTEHHBIA KPYTOBOPOT BemiecTBa. PecypcHbiit iuki. OCHOBHBIC 3aja4l XUMHUH
oKkpyxaroien cpeapl. OnpesesieHne U 00beKThl MOHUTOPUHTAa OKPYXKAIOIIEH CPEIbl.

Tema 2. XuMuuecKue 0CHOBbBI IKOJIOTHYE€CKHUX B3aNMOAEHCTBHIA.

Okonorudeckue QaxkTopel cpeapl. JlumuTHpyromuii - paktop. 3akoH ONTUMYyMa.
Heonno3naunocts peiicTBusi (akTtopa Ha pasHble (QyHKIUU. B3aumopeiicTBue QaxTopoB.
Bo3sgaeiicTBue XMMHYECKOTO KOMIIOHEHTa a0MOTHYECKOro (akTopa Ha J>KHBBIE OPTaHU3MBIL
Bnusnue pH Ha BBDKMBaeMOCTh OPraHU3MOB-THAPOOHMOHTOB. A’pOoOHBIE M aHa’pOOHBIE
OpraHu3Mbl. BivsHUE KOJIMYECTBA PACTBOPEHHOIO KHUCJIOpOJa HAa BHJIOBOM COCTaB U
YUCJIICHHOCTh THAPOOMOHTOB. 3aBUCHUMOCTh JKMBBIX OPraHM3MOB OT  KOHIICHTPAIUH
MHUHEPAITBHBIX COJIEH B cpesie. XUMUUYECKUE IKOPETYISITOPHI.

Tema 3. ToKCMKAaHTBI OKPY:KAKOLIEH cpeabl.

Heopraanueckne TokcukanTol. PTyTh kak Ononma. CBUHEIl KaK TOKCUKAHT OKPY>KaroIiei
cpeapl. KamMuii Kak TOKCHMKAaHT OKpyXaromeil cpeapl. JIMOKCMHBI M POJCTBEHHBIE UM
COCTMHEHUS. DKOJIOTUYECKHE TYTH TUOKCHHOB B Omochepe. PU3MKO-XUMHYECKHE CBOMCTBA
JTUOKCUHOB. VICTOYHUKH NMOKCHHOB (TOJUXJIOPHUPOBAHHBIX OPraHUYECKUX COCIUHECHHM).
[Tpo6seMbl MOHUTOPUHTA TUOKCHHOB.

Tema 4. Xumus ruapocgepbl.

IM'maposiornyeckuii MUK, YHUKAIbHBIE CBOMCTBA BOJIbI. XUMHYECKUM COCTAB MIPUPOIHBIX
BoJI. OCHOBHBIEC BUBI TPUPOTHBIX BOJ M1 OCOOCHHOCTH UX COCTaBa.

XapakTepUCTUKH OCHOBHBIX KJIACCOB 3arps3HAIONIMX BeliecTB. OCHOBHBIE MCTOYHUKHU
MOCTYIUICHUS 3arpsi3HSIONIMX BEUIECTB B BOJHYIO cpeny. CrouHble Boibl. lIpomblilieHHBIE
cToku. ATMochepHbie BbinageHus. OCHOBHBIC MPOIIECCHI MUTPAIMK 3arps3HIONIUX BEIIECTB B
NPUPOJIHBIX BoJax. DOpMbl CyIIECTBOBAaHUS 3arpsA3HAIOLIMX BEUIECTB B BOJHBIX CpeAax.
Bo3geiicTBue  3arps3HSONMX — BEIIECTB HA  BOJHBIE  OpPraHU3Mbl.  BHOAKKyMyIsnus
3arpsI3HSIONIMX BEIIECTB U MUTPALIMS 1O MUIIEBBIM HEMsAM. TOKCUYECKOE BO3ICHCTBUE.

CrouHble BOJABI U METOJbl MX OYHUCTKH. THUIIBI CTOYHBIX BOJ. XapaKTEPUCTHUKA HX
coctaBa. OCHOBHbBIE IIOKA3aTENM, XapaKTEPU3YIOIIHUE 3arpsi3HEHHOCTh BOJOEMOB. MeTobl
OYHUCTKH  XO3SMCTBEHHO-OBITOBBIX CTOYHBIX BOJ. MeETOObl OYHCTKH CTOYHBIX BOJI
npomsbllieHHOCTH. [luTheBas Boma. Meroapsl mMONMyd4eHHs NUTHEBOM Boabl. llepBuunas,
BTOpHUYHAs, TpPeTHYHAas 0OO0pabOTKa CTOYHBIX W MPUPOAHBIX BoA. [IpoOmembl 3arps3HeHus
MUTHEBOM BOJABI B pe3yabTaTe XJIOPUPOBAHUA. AJBTEPHATHUBHBIE METOABl AC3UH(EKINN
OUTHEBOM BOJBL.

Tema 5. Xumus jurocdepsl.

[Ipoucxoxaenne, coctaB U (QyHKIUU MOuBbl. OOpazoBaHHWE MMOYBEHHOTO clos. Ero
CTPpYKTypa, YyHUKalbHbIE cCBOWcTBA U (QyHKIUU. OCHOBHBIE TUMNBI MMOYB. lloHATHE O
reorpaduueckoil 30HATBHOCTH. MeXaHWYeCKH COCTaB MOYB. XHUMHUYECKHI COCTaB TOYB.
Opranunueckoe BemiecTBo 1no4B. CocTaB U CBOMCTBA T'yMYCOBBIX BellecTB. CBOMCTBA MOYB.

XUMHUYECKUI cOCTaB 3¢MHOM KOPBIL. [los1e3HbpIE NCKOIaEMBIE.

[Ipumenenne ymoOpeHuW i MOAAepKaHUS TUogopoaust mouB. [lnomoponue mods.
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[Tutarensubie anemenTs! (N,P,K) nous. [Ipumenenne ynoOpeHuil 1 M3BECTKOBAHUE IMOYB Kak
OCHOBHBIE arpOTEXHUYECKHE MPUEMBl MOAJEPKAHUSA IUIOJOpoausi MouB. OCHOBHBIE THIIbI
MUHEpAJIIbHBIX M  OpPraHu4eckux yaoOpeHuil. IlpuHuMIBI pacueTa BHOCHMBIX — J103.
OTtpunarenabHbIE SKOJIOTUIECKUE TTOCIEACTBUS IPUMEHEHUS YIOOpeHNI: HAKOTIJICHHE HUTPATOB
B pPACTEHUsX, MOJKUCIICHUE, 3arpsi3HEHUE IOYB TSDKENbIMU MeTaulaMu U jap. Ilpumenenue
XMUMHMUYECKUX CpEJCTB 3allUThl pacTeHW B OopbOe 3a TOBBILIEHHWE YPOXKAHHOCTH.
Knaccugukanuss mecTUIUIOB MO OObEKTaM BO3ACHCTBUS W THUITy XUMUYECKUX COCIWHEHHM.
OtpunarenbHble 3KOJOTMYECKUE TIOCIEICTBUS MCIOIb30BAHUS IECTUIUAOB B CEIBCKOM
XO34ICTBE.

[louBa kak reoxumuyeckass cpema. OOmias XapakTE€pUCTHKA, CXOJCTBO W paszinyue C
npupoaAHbIMU BojaaMu. [loHsATHE reoxuMuyeckoro 6apbepa. THUIbI T€OXMMHUYECKUX OapbepoB B
MOYBEHHBIX cpefax. 3arpsi3HeHne 1o4B. (OCHOBHBIE KIJIACChl BEIIECTB, 3arpsA3HSIIONIMX
MOYBEHHBIN cJIOoM. VICTOUHMKM HX MOCTYIUIEHHUs, (OPMBI CYIIECTBOBAaHMS, MNOJBUKHOCTH B
[IOYBEHHOM CJIO€, MEXaHM3Mbl TpaHCOpMaUM M TMOCTYIUIeHHS B pacTeHus. CrocoObl
PEKyJIbTUBALMM TMOYB. 3arpsi3HEHUE TSDKEIBIMU MeTallllaMM U CHOCOOBI €ro yCTpaHEHHUS.
CriocoObl  00paOOTKM TMMOYB, 3arpsA3HEHHBIX TepOMUIUIAHBIMU OCTaTKaMH U HE(PTIHBIMU
YTJIEBOA0POIaMH.

Tema 6. Xumusi armocgepsbl.

ATtMocdepa Kak OOBEKT M3y4YEHHUsS XUMUM OKpyxkaromei cpeasl. CocTaB U CTPYKTypa
aTMocdepsl. DBOJIOLUS aTMOc(ephl, ee OMOTeHHOe MpoucxoxkaeHue. Bo3neiicTtBue coaHeuHoM
paguauuu Ha armocepy. WMonbl u panukansl B aTtMocdepe. 3arpsizHeHHE aTMOCheEphbI.
OcHOBHBIE KJacChl BEIIECTB, 3arpsA3HAIOMUX aTMochepy. XUMHUS BEPXHHUX CIOEB aTMOCHEpHI.
OcCHOBHBIE  PEaKIITMOHHO-CIIOCOOHBIE dYacTUIlBl HOHOCepbl u  crpaTocdepbl. XuUMus
cTpaTocepHOro o030Ha. lVcTolieHne O30HOBOTO CJOSI B pe3yiabTaTe aHTPOIOTEHHOTO
BO3JICUCTBUS HA aTMOChepy Kak TiIo0anbHas SKOJIOTHIecKas mpooiema.

Xumusi HUOKHUX cioeB atmocdepsl. Tpomocdepa kak Trio0ambHBIH OKUCIUTEIBHBIN
pesepByap. OCHOBHBIE PEaKIMOHHO-CIOCOOHBIE YacTHIBI B Tpomocdepe. "DOoTOXUMUYECKUMA
cmor". "Knaccuueckuit cmor". "Kucnbie noxau". PacripocTpaHeHne 3arps3HSAIOIIMX BEIIECTB B
atmocdepe. Knaccuduxanuus sarpszaureneid. [IpobiemMbl TpaHCTpaHUYHOTO MEPEHOCA.

Tema 7. Toxkcuyeckoe BO3/AeiicTBHE 3arpsi3HSIOIIUX BelIECTB HA OKPYKAIOIILYIO
cpeny.

Toxcuueckoe Bo3aelcTBUE 3arps3Hstomux BemecTs. [lonarue TokcuuHoctu. OCHOBHBIE
aCreKThl TOKCUKOAWHAMUKU. D (deKThl BO3AEHCTBUS Ha >KUBOW opraHu3M. KoimdyecTBeHHbIE
XapaKTePUCTUKH TOKCUKOIUHAMUKU. OIIeHKa COCTOSIHUS OKPY)KAIOIIEH CpeIbl.

Tema 8. MOHUTOPHHI OKpY:XKalolleil cpeabl.

CrangapTel KayecTBa OKpyXkaromeid cpenpl. Kiacchl 3arps3HSIOIMIMX — BEIECTB.
Konuenmus mpenensuo nomyctumoit koHuentpanuu (I1IJK). HopmupoBanue 3arpsi3HSIOIINX
BEIIECTB B BOAHBIX OOBeKkTax. HopmupoBaHue cojep:aHHs BpPEAHBIX BEIIECTB B IIOYBE.
HopmupoBanue atmochepHbIx 3arpsi3HeHH. MeToAbl HMHTErpaibHONM OIEHKH BO3JEHCTBUS
3arpsi3HAIOIIMX  BEIIECTB HAa OKPYXKAIOUIYH0 cpeay. buosiormdecknii MOHMTOPHMHI  Kak
3G PEeKTUBHBIN METOI KOHTPOJISI COCTOSHUSI OKPY’KAIOIIEeH cpeibl. DKOJIOTHYECKasi SKCIIepTH3a.

Tema 9. KoHTPOJIb M OLIEHKA COCTOSIHMA OKPY’KAIOLIel cpeabl.

KoHuenmuss 2K0JI0rM4eckoro MOHUTOpUHTA. (OCHOBHBIE IPUHLMIBI OpraHU3aluU
CIIY’KOBI 3KOJIOIMYECKOIO0 MOHHUTOPHMHIA. MEXaHM3M HPUHATHS peleHUi TOoCyAapCTBEHHBIMU
IIPUPOJOOXPAHHBIMU OpPraHaMU HAa OCHOBAHHMHU JITAHHBIX CIY)KObI 3KOJIOIMUECKOTO MOHUTOPHHTA.
Konnenuust omeHku BozneiictBus Ha okpyxkawomyo cpeny (OBOC). Poap xumuko-
9KOJIOTUYECKHUX HCcclieqoBaHui asi nmpoBeneHus npoueaypsl OBOC. CoBpeMeHHOE COCTOSIHUE
npaktudeckoi peanuzanuu OBOC. OcHOBHbIE HaNpaBiI€HHS HWH)XEHEPHON DSKOJOTMYECKON
sanmtel (MU323). D3 ruapocdepsl, nutocdepsl, aTMochepbl W OT 3KCTPEMalbHBIX BUIOB
BO3/ICHCTBUS.
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Tema 10. IIpoMbInLIeHHBIA PUCK M PALIMOHAJIbHOE NPHUPO/IONI0JIb30BaHuUe.

[TpoGnembl  6€30MaCHOCTH HPOMBIINUICHHBIX NPOM3BOACTB. OmpeneneHne ©  LEib
6ezonacHoctu. OmnpeneneHne W u3MepeHHe omnacHocTd. CTpyKTypa pHCKa: BEpOSITHOCTb,
HEOTIpeNIeIeHHOCTh, ymep0. M3mepenme Oe3omacHocTH. Okupaemas TNPOJOIDKUTEIBHOCTh
KU3HU KaK TOKa3aTeidb YpOBHS Oe30macHOCTH. AOcoitoTHas 0€30IacHOCTh W MPUEMIIEMBIN
puck. IIpombinuiensasiii puck. [IpoGieMsl paniMoOHATBHOTO MPUPOIOTONL30BaHus. KoHuenus
YCTOWYMBOTO pa3BUTUs. MECTO XUMUUYECKUX ITPOU3BOJICTB B KOHLENIMH YCTOMYMBOTO Pa3BUTHSL.
Co3maHne  MaJoOOTXOJHBIX M OE30TXOAHBIX NPOM3BOJCTB. 3aMeHa  CYIIECTBYIOIIUX
TEXHOJIOTUYECKAX CXEM allbTepHATHBHBIMH PECYpCOCOEpEralomiMi U IKOJIOTHYECKUMHU
TEXHOJIOTUSMU. YTUIU3alUs U 3aXOPOHEHHWE TBEPHAbIX OTXOAOB. THIMBI TBEPABIX OTXOMOB.
MeTo 161 06pabOTKH TBEPABIX OTXOJ0B U UX XpaHeHHue: Noaurons! ThO, cBaku.

6. TEMBI TIPAKTUYECKNX U CEMUHAPCKUX 3AHATHAN
He npenycmotpensr

7. JABOPATOPHBIE PABOTbI
JlaGopaTropHnasi padora Ne 1.
OnpenesieHue (PU3NKO-XUMUYECKHUX NMOKAa3aTe/lell KauecTBAa MPUPOIHBIX BOJ
ean padoThl: onpeaenuTh GU3NKO-XUMHUUECKHE ITOKa3aTeIN KauyecTBa MPUPOTHBIX BOT
Oobopyooeanue: npoOUpku crekissHAbIe BhIcOTOM 10-12 m 15-20 cm, nuct Genoit u
yepHoil Oymaru, 12 mryk koia® Ha 250-500 M ¢ mpuTepThIMM NpoOKamH, BOAsHas OaHs,
CTEKJISTHHBIN MIWJIMHJP C BHYTPEHHUM AWaMeTpoM 2,5 cM u BeicoToi 30 cM (kenmatenbHO 60 cMm),
oOpaser mpu@Ta, BbIcoOTa OyKB KOTOPOTO COCTAaBIsCT 2 MM, a TOJIIHWHA JUHUN OykB — 0,5 MM,
JIMHEWKa, YacoBOE CTEKJIO, TEpPMOMETp, pacTBop auerara kaamus 10%-HbI, pacTtBOp
trocynbdara Hatpus 10%-ub1it, pH-meTp.

Xo0 pabomut

1. OnpenesieHne HBETHOCTH

3anosHuTe POOUPKY BBICOTOM 15-20 cm mo 10-12 cm. OmnpenenuTe IBETHOCTH BOJPBI,
paccmarpuBas HpoOHpPKY cBepxy Ha OesnoM ¢oHe HpuU AOCTATOYHOM OOKOBOM OCBEIICHHUU
(nHeBHOM, ucKyccTBeHHOM). Ilonmb3ysich manHbIMU Tabi. 1 oTMmerbTe Hauboliee IMOAXOIALINI
OTTEHOK, JIN0O 3aIOJIHUTE CBOOOIHYIO JTMHEHKY B TaOJIHIIE.

Tabmuua 1.
LIBeTHOCTH BOJBI
Cnabo-xenras KopuuneBas
Caetno-xenras KpacHo-kopuuneBas
Kenras Jpyras (yKaxuTe Kakas)

WHTeHcuBHO-KenTast
2. Onpenesenue 3amaxa
3anonaute koil0y oO6bemom 250-500 nHa 1/3 um 3akpoiite npoOkoi. BsOonraiite
COJIepKMMOE KOJIObI BpalllaTeNIbHBIM JABIXKEHHEM pyku. OTKpodTe Koja0y M cpasy xe
oIpesieNIuTe XapakTep U MHTEHCUBHOCTD 3amaxa. Eciiu 3anmax He oOHapyXuBaeTcs, TO HarpenTe
Boay B koibe no 600C. Mcmonb3ys naHHble TaOn. 2 oOLEHUTE CYOBEKTHBHO IO CBOUM
OLIYLIEHUSAM IIPOUCXOXKICHUE 3alaxa.

Tabmumna 2.
IIpoucxoxaenue 3amnaxa
EcrecTBEHHOr0 POUCXOXKICHUS HckyccTBEHHOTO ITPOUCXOKICHUS
3eMJIMCTBIM THUJIOCTHBIH MJIECHEBbI  HEe()TEenpOAYKTOB XJIOPHBINA YKCYCHBIH
TOp(hSAHON TPABSIHUCTBIN U JIp. (eHOIbHBIN CepOBOIOPOIHBIN H T. .

WHTEeHCHBHOCTD 3amaxa OILEHUTE OPraHOJCNTUYECKH, BbIpakas WHTCHCUBHOCTH 1O 5-
OanpHOM mikaie (Tabm. 3).

®opma A Crpannna 9 u3 32



MunucrepcTBo 00pa3oBanus U Hayku PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpaMma 1o JUCHHUILINHE

Tabmuna 3.
Omnpenenenre xapakTepa 1 MUHTCHCUBHOCTH 3armaxa
WMHTEeHCUBHOCTD 3amaxa XapakTep MposIBICHUS OreHKa HHTEHCUBHOCTH
3amaxa 3araxa
Her 3amax He OIIyIIaeTCs 0
Ouenb cnabas 3anax cpa3y He OILIYIIAeTCH, 1
HO OOHAPYXUBAETCS MPU
HarpeBaHuu
Cnabas 3arax 3aMedaeTcs, eclin 2
00paTUTh HAa TO BHUMAHUE
3ameTHas 3amax Jerko 3aMeyaeTcs u 3
BBI3BIBACT
HEOJ00PHUTEIBHBIA OT3HIB O
BOJIC
OtuetnuBas 3anax oOparmaet Ha ceds 4

BHHMAaHHE U 3aCTaBJISET
BO3JICPKATHCS OT MUTHS
OueHpb cHIIbHASA 3amnax HaCTOJILKO CHIIBHBIM, 5
YTO JieNlaeT BOY
HETIPUTOJTHOM K
ynoTpeOIeHUIo
3. Onpenesienue BKyca M NpUBKYyca
AHanmu3upyemMyr0 Bojay HaOepuTe B pOT (Hampumep, U3 KOJOBI TIOCIE OTMPEICTICHHS
3amaxa) W 3a7epKuTe Ha 3-5 cek, He mpornatbkiBas. [locne onpeenenus BKyca BOy CIUTFOHBTE.
XapakTep U UHTEHCUBHOCTh BKyca M NMPUBKYCA OMpEeNuTe Mo Tadl. 5.

TaOmuua 5.
XapakTep U UHTEHCUBHOCTh BKyca U MPUBKYyca
WHTEeHCUBHOCTH BKYyCa U XapakTep MposIBICHUS OneHka UHTEHCUBHOCTHU
MIpUBKYycCa BKYCa U MPUBKyca BKYcCa M MPUBKYca
Her Bxkyc u npuBKyc He 0
OLLYILIAIOTCS
Ouens cnabas Bxyc u npuBKycC cpaszy He 1

OLIYIIAOTCS, HO
0oOHapyXUBaIOTCS MPU
HarpeBaHuu
Cnabas Bkyc u npuskyc 2
3aMeYaroTCs, €U
0o0paTuTh Ha 3TO BHUMAHHE
3ameTHas Bkyc u npuBKyc Jierko 3
3aMEeYaloTCsl ¥ BBI3BIBAIOT
HEOJJ0OpUTENbHBIN OT3bIB O
BOJE
OTtuetnuBas Bkyc u npuBkyc obpariaer 4
Ha ce0st BHUMaHHE U
3aCTaBIIsIET BO3AEPIKATHCS
OT MUTH
OueHb cubHaA Bkyc 1 npUBKYyC HaCTOJIBKO 5
CHJIBHBIM, UTO J€TA0T BOAY
HEIIPUTOTHOM K
yIOTpeOICHHIO
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4. OnpenesieHne MyTHOCTH

Jnist mpoBeieHUS BU3YAJIbHOM OI[EHKH MYTHOCTH 3alIOJTHUTE POOUPKY BOJON J0 BBICOTHI
10-12 cm. Ompenenute MyTHOCTh BOJBI, paccMaTpuBasi IpoOOUPKY CBEpXy Ha TEMHOM (hOHE P
JOCTAaTOYHOM OOKOBOM OCBEIICHHH (JHEBHOM, MCKYCCTBEHHOM). OnumuTe npoly KauecTBEHHO
clenyomuM 00pa3oM: MYTHOCTh HE 3aMeTHa (OTCYTCTBYET), c€lab0o omajecuupyrolas,
omajecuupyromas, ciabo MyTHasi, MyTHast, 04€Hb MyTHasl.

5. Onpenenenne npo3paunoctu [IpoOy TiaTenbHO nMepeMenianTe u TOMECTUTE B
uunuHap BeicoTor 30 wim 60 cM. YcTaHOBUTE HUIMHAP HA BHICOTE OKOJIO 4 CM HaJ 00pa3iomMm
mpudTa, T0OEUTECh XOPOIIETO OCBEUICHHS MPUQTA IPU OTCYTCTBUH MOTIaJaHHUS CBETA Ha
OOKOBYIO TOBEPXHOCTH IMIIMHApa. Habmrogast cBepxy uepes cToJi0 BOJIbI U, CIIMBAsI WU J10JIMBas
BOJY B LWJIMH/JIP, OIPEJEIINTE BBICOTY CTOJI0A, €I1e MO3BOJISIOIIEr0 OTYETIMBO BUJETh LIPUPT.
N3mepenHoe 3HadeHue Mpo3pavyHOCTH (T.€. CTOJI0a BOJIbI) 3aITUCBIBANTE C TOYHOCTHIO 70 1 CM.

6. Onpenenenne NEHUCTOCTH

Kon0y na 500 mu 3anonHuTe Ha %3 Bonoil, B30osraiiTe okono 30 cek. [Ipoba cuuraercs
MOJIOKUTENIFHON, €clM TeHa coxpaHsercs Oosee 1 MmuH. Benmumna pH Boasl mpu aToi
MpoIeaype T0JKHA OBITh 6,5-8,5 (pu HEOOXOAMMOCTH BOTy HEUTpaTU3ynTe).

7. Onpenenenne BoaopoaHoro noxkasares (pH)

[Topsnok onpeneneHus ClaeayrOIMi:

1. Brumrounte pH-metp 3a 20-30 MuH 10 Hadajga U3MEpPEHHs], YTOOBI BHIBECTH €0 Ha
CTaOWJIBHBINA PEKUM PaOOTHI.

2. B otnenpHbeIl crakaHuuk Ha 100 mu1 HajmelTe HCClenyeMyr BOAY HPHUMEPHO
HaIlOJIOBUHY.

3. Cucremy O5J€KTpPOJIOB BBIHBTE W3 JUCTUIUIMPOBAHHOW BOJZbI, B KOTOPOW OHH
XpaHWJIHUCh, IPOMOKHHUTE OCTOPOXKHO (PUIBTPOBAIBHON OymMaroi, OmojOCHUTE HECKOJBKO pa3
UCCIeTyeMON BOJIOM M OMYCTHTE B CTaKaHYMK JUisi U3MepeHus. Boaa 1ommkHA MOKPBITH MIAPUK
CTEKJISIHHOTO AJIEKTPO/Ia, Ha €ro MOBEPXHOCTH HE JOJKHO ObITh BO3IYLIHBIX MY3bIPHKOB.

4. Ilposemutre wusmepenue pH, 3anummre. W3mepenue mnpoeauTe 2-3 paza c
unTepBasiamu 2-3 muH. [locneanue naMepeHus 10JKHBI COBIACTb.

5. 3aKkoHYMB M3MEpPEHUs, IIEKTPOJbl BBIHBTE W3 HCCIEAYEMOUW BOJIbI, MPOMOKHHUTE
(UIBTPOBANBHOM OyMaroi, OMOJOCHUTE IUCTHUIUTMPOBAHHOW BOJIOM W OCTaBbTE B HEH IS
XpaHEHUS.

6. Beiximtounte pH-metp.

BbIBO/IbI.

JlaGopaTtopHasi padora Ne 2.
Onpenenenue cogep:KaHUusl PACTBOPHMMOI0 KHCJIOPO/Ja B Bojie

Leanb padoThl: onpeAeauTh COAECP)KaHUE PACTBOPEHHOI'O B BOJIE KMCIOpOJa 10 U HOCIe
OUYHUCTKH.

Obopyoosanue, peakmugol: NPOKATUOPOBaHHAS CTEKIJIIHHASL €eMKOCTb C IPUTEPTOH
poOKo#t BMecTUMOCThIO 120 M1, muneTku Ha 1u 2 mi1, KoHHnueckre Koowl Ha 250-300 M,
OropeTka Juis TATpOBaHUs, MepHbIe K00kl Ha 50 u 500 Mu1, pacTBOp cyabdara WK XJIOopUIa
mapranua (II), menounoit pacrsop KJ, pactBop tnocynsgara Hatpus 0,011, pacTBop kpaxmaina
1%-p1ii.

Xo0 pavomul

OtGepute mpoOy BOJBI B MPOKATHMOPOBAHHYIO CTEKISHHYIO €MKOCTh C HPUTEPTOM
npobkoii BMecTuMOcThi0 120 M. CkissHKH omycTuTe Ha riayouny 0,5 M, BBIHBTE M Cpa3y
3aKkpoiiTe mpoOKoH, 4yTOOBI 1O/ MPOOKOM He 00pa3oBaNUCh MYy3bIPbKH BO3xayxa. Ilocme 3Toro
cpa3zy ke Ha mecTe oTOopa 3apUKCHUPYHTE KHUCIOPOJ, A Yero B CKISIHKM MPU MOMOIIU
MUIETKH, Ha 1 miI, morpyxas ee 10 aHa, BHecuTe 1 mi pactBopa MnSOs umu MnCl. [dpyroit
MUIIETKOM B BEPXHIOK YacTh CKJIAHKM BHecuTe 1 mul menouyHoro pacteopa KJ. CkiasgHky
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OCTOPOXKHO 3aKpPOWTE MPOOKOH, MPH STOM M3 CKIISTHKU BBUJICHTE 2 MJI UCCIEAYEeMOU BOJIBI, T.C.
CTOJIBKO, CKOJIbKO HAJIMJIM PEAKTUBOB. 3aTeM >KUIKOCTh IMEpeMelIaiiTe nepeBepThiBaHueM. B
TaKOM COCTOSIHUU OCTaBbTE MPOOY I TPAaHCIOPTUPOBKH.

[lepen TuTpoBanueM (0camoK JOJDKEH Xopomo ocects) npuiente 2 ma H2SO4 (1:1), mpu
3TOM YaCTh >KHJKOCTH CIIMBACTCA 4epe3 Kpail, 4To He HMMeeT 3HAueHHs JUIS ONpEACICHUS.
3akpoiTe CKISHKY IpOOKOM IO TeM >K€ MpaBuUjaM U NEepeMellaiiTe 0 pacTBOPEHUsl Ocajka
Mn(OH)s. Tlocie »toro Bcro MmpoOy Mepeiciite B KOHMYCCKYIO KOJIOY JUIsi THTPOBAHHS
BMecTUMOCTBIO 250-300 M u Owictpo tupyiite 0,01 H pacTBopoM THOCYNb(daTa HATpUS TpU
HETPEPHIBHOM NEPEMEIINBAHUH JI0 CIIa00-)KENTOT0 IBETA, TOCiIe Yero nmpubasbTe 1 M1 pacTBOpa
Kpaxmajla W TPOJIOJDKATe THPOBATh Jla WCYE3HOBEHHsI OKpacku. Pacuer comepkaHus
PacTBOPEHHOTO KHCIopoaa B BoAe X (MI/) nmpou3BeauTe 1o GopMmyiie:

Ae H e8e1000
T
7 —V,
rae: A — oOwveM THOCyldb(paTa HaTpus, MOIIEAINIEro Ha TUTpoBaHue, Mi; H -

HOPMaJIBHOCTh pacTBOpa THOCY/Ib(aTa HaTpPUs C ydeToM mompaBku; V1 — oObem mpoObl B
cxistHke, M (120 mut); V2 — 06beM peakTuBoB, 100aBiaeHHbIN 10 oOpasoBanust Mn(OH)2, 2 mir;
1000 — mepecuer Ha 1 ;1; 8 — SKBHBaJeHTHAs Macca KHCIOPOZAa, COOTBEeTCTByromast 1 mi 1H
pacTBopa THOCYyNIb(aTa HATPHS.

BbIBO/IbI.

JlaGopaTropnas padora Ne 3.
[TapamMeTpbl OLIEHKH 3KO0JIOTHY€CKOT0 COCTOSIHUS NMOYBBI

Heap paborhl: mpoBecTH KayeCTBEHHOE OMPEENIEHUE JIETKO- U CPeIHEPaCTBOPUMBIX
(GbopM XMMHYECKUX JIEMEHTOB B IOYBAX FOPOJICKHUX YIIHII.

Oobopyooeanue, peaxmuent. Bechl, k0061 Ha 200 m 100 My, BOPOHKH, CTEKJISHHBIE
Najgoyky, (QUIBTPBI, NPOOHPKH, cojsHas KuciaoTa (koHueHTpupoBaHHass U 10%), a3oTHas
KHCT0Ta (KOHIEHTPUPOBAHHAs ), HUTpAT cepedpa, xsopun 6apus (20%), pactBop AudeHuiaMmuHa
B CEPHOM KUCJIOTE, pacTBOp okcayiata aMmMoHus (4%), nuctunupoBanHas Boja 6e3 COx.

Xo0 ananuza

B3sTh 25 r panee npuroToBieHHOro 0Opasiia MoYBkI, IEPEHECTH B KOHUYECKYIO KOJIOY Ha
100 mu, 3amuth 50 MJI AMCTHILTMPOBAHHOM BOJBI 0€3 YIJICKMCIIOTO rasza, B30AJITHIBATH 5 MUH.
OWIBTPOBATH YEPE3 BOPOHKY CO CKIAAYaThIM (PUIBTPOM.

Onpenesienue xaopua-uoHa. Haaute B mpoOupky 5 M GuiibTpaTta BOJHOM BBITSKKH,
MOAKUCIUTh 1-2 KaruisiMM a30THOM KHCIOTHI JJIsl pa3pylleHusi OukapOaHaHATOB, MpHOaBUTH
HECKOJIbKO Karelb HUTpaTa cepeOpa, mepememiath. [lo xapakTtepy ocamka xiopuaa cepedpa
OTIPENIeNIUTh COJIEp>KaHNEe HOHOB XJIOpa.

XapakTepucTukKa ocajika

Ocagox CogepaaERe XIopa
Mr mEa 100 ;| r=a 100 r mogesr,
ERTTEEH %
BonmpmoR Bomeme 10 MecaTe2 O0aH
XIOMEEEATHEIR
CHIBEHAL MVTE 5-10 CoTtele gomm
OmanecneHTHR 1-0.1 TrIcATHEIS

Onpenenenue cyiabdar-uona. Haaute B mpoOupky 2 Mi1 GpuiibTpata BOJHON BBITSHKKH,
N00aBUTh HECKOJIBKO Karlelb KOHIIEHTPUPOBAHHON COJISIHOM KMCIOTHI U 1-2 M1 pacTBOpa
xjopuaa 6apust. PactBop B mpoOHUpKe 0CTOPOKHO HarpeTh /10 kuneHus. [Ipu Hannunn
cynbdaroB oOpazyercst Oenblil METKOKPUCTAITMUECKHI 0caiok cyibdara 6apus. [1o xapaktepy
ocajika ONpeaeNuTh CoJiepKaHue Cynb(aT-uoHa.

XapakTepucTHKa 0Ca/IKa
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Ocagox Cogepaaane cyaedaT-HoHA
mrEa 100 Mo (r ma 100 1
BEITHEEH nogesl, %o
bonsmo#, S0 Jecarse
ORICTPOOCETARIIHE Ha JHO TOIH
My T, DogBIAIOmAACA cpasy. 10-1 CoTtre gonn
Memgnesno  DOABTAROINAACE 1-0.3 TricarmEe
crmabad MVTE.

Onpenenenue kaabuusa. Hamute B mpoOupky 3 Ml QuuibTpara BOJHOUN BBITSDKKH,
noakucnuth 1-2 xammsimu 10 % constHOM KucOTel U 100aBuTH 2 Ma 4% pacTBopa okcanara
amMouwusl. [Ipy HATMYIHUH KaIbIUS MPOTEKACT PEAKITUS:

CaCly + (NH4)2C204 = CaC204 + 2NH4ClI

ITo xapakTepy ocajika ONpeleNuTh COAEepP)KaHue HOHA KabIIHs.

XapakTepucTrKa 0cajika

Ocagox CogepaaHHe HOHA EATBOHA

mvrHa 100 | raa 100r moaess
MJI BEITARER %o
Bompmof ERmagasomes 30 Jecarsie goms
cpasy
MyTe, BHISTTOMAICE OPH 10-1 Cotzle goaH
‘ NEpeIHEAHHEH.
Cnabag MyTs, 1-0.1 Trrcaaerre gome
BEIIEIARIIASCA OPH CTOSHER

Oo6Hapy:keHue HUTPATOB. B nmpoOupKy HamUTh 2 M GUIbTpaTa BOJHOM BBITSKKHA U TIO
KarisiM 100aBUTH pacTBOp AvdeHnIaMuHa B cepHO kuciorte. [Ipu Haauuuu HUTPATOB PacTBOP
OKpAIllMBaeTCsl B CHHUU LIBET. 3anucaTh YpaBHEHUS MPOTEKAIOIINX PEaKii B IEPBOM U BTOPOM
onbITe. Pe3ynbTaThl aHanu3a NpeaCcTaBUTh B BUJIE TAOIHUIIEL.

[Ipofa noweer CopepEanne HOHOB

Cr 5045 Ca™ NO*

Lid [l b

BBIBO/IbI.

JlaGopaTtopnasi padora Ne 4,
3arpsizHeHue atMocdepbl BLIOpocaMu AaBTOMOOMJIBHOIO TPAHCIIOPTA

Heab padoThl: U3y4UTh BIUSHUE aBTOTPAHCIIOPTA HA OKPYXKAIOIIYIO CPEYy U MPOBECTH
pacuéTsl BBIOPOCOB B aTMOcdepy.

Obopyoosanue, npubopwr. pydHoii Hacoc mnpobootOopuuk, HII-3M, Habopbl
WHJMKATOPHBIX TPYOOK, TEPMOMETD.

Xo0 padbomul

Onpenenenne konunenrpanuu CO2.

B3sate TpyOKy ansi M3MEpeHHs KOHIIEHTpAlMKd YTIEKUCIOro Ta3a. BHUMaTenbHO
MPOYUTATh UHCTPYKIIHIO MO MPUMEHEHUIO0 HHIMKATOPHOI TpyOku. OOpaTnTe BHUMaHHE Ha I[BET
HanonHuTens UT. BekpbiTh TpyOKy ¢ 00eMX CTOPOH. YCTaHOBUTh MHAMKATOPHYIO TPYOKy B
YIUIOTHUTEIbHYIO BTYJIKY KOHIIOM C MEPETKKOMU.

Cnenate TpH MOJTHBIX KadyaHUs HACOCOM (T.K. HeoOXxoauMo mpokayaTh 300 KyOHmueckux
CaHTHMETPOB Bo31yxa). [Ipo0KUTENbHOCTh KAX/IOTO IUKIA KayaHUsS JOJDKHA OBITH OKOJO 2
MuHyT. llocme oOkoHYaHWsI TpOKAadWBaHHUS OOpaTHUTe BHUMAHUE HAa W3MEHEHHE OKpACKU
HarnoJHUTENA. J{1s1 TOUHBIX M3MEpeHul 3apuKcUpyiTe 3HaYeHne TeMIeparypsl Bo3ayxa (t, Co)
u arMmocdepHoro aaeineHuss (P, MM pr. CT.) B MOMEHT NpPOKauMBaHHUS BO3JyXa HACOCOM.
Pacnonoxuts UT paaoMm co mikanoil (pucyHOK), U300pakeHHOM Ha »THKeTKe yrnakoBku UT, u
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OTpeNeNTh BEIMYMHY KOHIEHTpaIuu yriekuciaoro rasa (C) B r/M° mo rpaHume CTONOMKA
M3MEHHBIIEro OKpacKy. IlepeBecTn 3HaueHNE KOHIIEHTPALUHK U3 T/M° B Mr/m>,
IIpuBecTu 3HaYeHME KOHLIEHTpALMU, U3MEPEHHOE IIpU TeMmIieparype t u nasieHuu P., k
HOpMasibHBIM yeitoBHsIM (t=20° C, P=760 mm pT. cT.). Pacders! mpoBoauTe 1o Gopmyie:
Cs= C*P*203
760 * (273 +1)

rae CB - 3HaueHue koHueHTpauuu CO2 B Bo3ayxe, NPUBEACHHOE K HOPMaJIbHBIM
YCIIOBHSIM.
IepecuntaTs KoHNEHTpammo CO2 n3 Mr/m° B % 110 hopmyite:
Ci=Ce*107 %224,
M
riae Ci-KOHIEHTpaIus ra3a B 00beMHbIX %, M — MmossipHas macca CO2 (44).

[Tono6ubIM 00pa3zoMm u3mepbTe KoHneHTpanuo CO2 Ha yiule.

3aHecTu pe3ynbTaThl B TAOIUILY.

MecTo agamH3a Kommertpammas COz
BO3TVEA Mri % o0.
AvnEropHa
Vamma

OnpeneneHne KOHIEHTPALUM OKCH/IOB a30TOB

s onpenenenus KoHeHTpanuil okcuaa asora (II) m oxcuma azora (IV) mpumensitor
OJIHM M Te X€ MHIAuKaTopHble TpyOku. Ho mpu omnpenenenun numokcuaa azora Ha WUT mpu
MTOMOIIIM PE3MHOBOM TPYOKH HAJIEBAIOT OKUCIUTEIBHBINA MATPOH, OKUCIIONMN okcu azoTa (1)
1o okcuaa azora (IV). Konnentpamus B Bozayxe NO ompeaensercs Mo pa3HOCTH 3HaYeHUN Ha
TpyOKax, HMCIOJIb3yeMbIX C MPUMEHEHHEM OKHUCIUTENIbHOrO MaTpoHa u 0e3 Hero. M3mepurb
koHneHTpammio NOX y cBetodopa. [Ipu pabote BHUMATENBHO M3YYUTh MHCTpYKIHiO K UT u
PYKOBOJICTBOBATbCSI IEHCTBUSAMH, ONTMCAHHBIMU B paboTe 1o u3mepenuto konneHtpauu COx2.

[Tepecuntats koHueHTpanuio NOX B Bo3ayxe y cBeTodopa Ha HOPMaJbHBIC YCIOBHUS U
u3 Mr/m® B %.
_3amecty pesyisTatel B TabuMILY.

Tas KoAneHTpanea rasa TITE parine’
MT/NC % ob

NO

Ny

Onpenenenne KOHUEHTPAIUM IPYTUX 3arpsSI3HSAIOIIMX BellleCTB.

Ucnonb3ys  uHIUMKAaTOpHBIE TpYyOKH, ompenenuTs koHueHtpamuu SOz, CO,
HedTenpoIyKTOB B Bo3ayxe y cBeTodopa. s onpenencuus kourentparuu HoS, NH3, Cly, HF
HCII0JIb30BaTh IMPUIOTOBJICHHBIC MOJEIbHBIC CMeCH. IIpou3BecTH ImepecdyeT KOHICHTPAIUU
3arpA3HAIONIMX BEIIECTB HA HOPMAlbHbIE YCIOBHS U U3 Mr/M° B %. PesynbraThl 3aHecTu B
TaOJUILY, KaK B IPEIBLIYIIEM 3aIaHUH.

BbBIBO/IbI.

JlaGopaTopnasi paGora Ne 5.
Omnpenenenue coaep:;kaHusA HUITPUTOB B MACHBIX MPOAYKTAX

Heas paboThl: onpenenuTh CoJiepKaHUe HUTPUTA HATPUS B KOJOACHBIX M3ACIHMIX U
CBHHOKOITUYEHOCTAX C UCIIOJIb30BaHUEM MeTo1a I'pucca.

PeaktuB I'pucca B IpHCYTCTBUM HMTPUTOB BBI3BIBAET IMOSIBICHHE KPAacHO-PO30BOTO
OKpalllMBaHUsl PAacTBOpPAa, MHTEHCUBHOCTH (ONTHUYECKYIO IUIOTHOCTH), KOTOPOTO OIPEAEISAIOT
(OTOKOIOPUMETPHYUECKH.

OxpamiBaHue pacTBOpa MPOMCXOJUT B pe3ysbTaTe 00pa3oBaHMs a30Kpacku. Peakuus
UJET B JIBE€ CTaJUM: CHayaja MPOMCXOJUT PEeaKlMs IUa30THPOBAHUS CyNIb()aHUIOBOW KHCIOTHI
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HUTPUTOM B TPUCYTCTBUU YKCYCHOW KHCJIOTHI, & 3aT€M — B3aUMOJCHCTBHE OOpa30BaBIIETOCS
nponykra ¢ o-HadrunamuHOM. [locienHss peakmusi UAET MEUICHHO, W TOSBICHUE OKPACKU
pa3BHBAETCSI BO BPEMCHH.
PexTuBbI 1 000py10BaHNE
. KonbacHsie n3ienus ¥ CBHHOKOTTYCHOCTH.
. @oroanekrpokosopumerp (PIK).
. Becnl.
. Bonsinas Gansi.
. Mepusble kos16b1 Ha 100 1 200 mi.
. Konnueckue xo0b1 Ha 100 u 250 M.
. Crakanuuku Ha 100 mi1.
. Hunmusapsr Ha 50 mo1.
. IIumerku va 2, 5 u 10 mo.
10. BopoHku cpeHero auaMmerpa.
11. CTexnsiHHbIE MAIOYKH.
12. bymakHbIe GUIBTPBHI.

O 0 1N DN = W~

13. Bara.

14. Hoxwu.

PeakTuBBI

1. Peaktus I'pucca.

2. I'mppokcun Hatpusa NaOH, 0,1 1 pacTtBop.

3. Cynwsdar nuaka ZnSOs, 0,45 %-it pacTBop.
4. Ammuak NHs, 5 %-ii pacTtBop.

5. Consnas xkucnota HCI, 0,1 H pacTBOp.

6. Hutput Hatpus NaNQOg, pacTBop CpaBHEHHUS.
7. JluctuirpoBaHHas BOJA.

Xox padoTsbl

PaGora BeImosHsAeTCS PPOHTATBHBIM METO/I0OM JABYMS I'PYIIIaMU CTYACHTOB 1O 4...5
YEJIOBEK. 3a/IaHUs Pa3JIMYarOTCs BUAOM MSICHBIX HPOTYKTOB:

I rpynina — BapeHas koiibaca;

II rpynmna — ceIpoKOmYeHbIN TPOAYKT (CBUHUHA, FOBSIMHA, OapaHNHA, CHIPOKOITYEHBIE
KOJIOAcChI).

3.1. I[IpuroroBnenue peaktuna I pucca.

Cwmematp pactBopbl 1 ¥ 2 B cooTHOmeHuu 1:1.

3.2. IToaroroBKa BBITSKKH.

I rpynma. [ToaroToBKa BHITSKKU U3 BApEHON KOJIOACHL.

B crakanuuk Ha 100 M1 B34Th HaBECKY U3MEIbUEHHOM MPOOKI MpoaykTa Maccoit 20 T ¢
ToyHOCTHIO 710 0,01 1; m06GaBuTh 35...40 MJI TUCTUITMPOBAHHOM BO/IbI, HArPETOM JI0
temnepatypsl 55 °C, u HacTauBaTh B TeueHue 10 MUH OpU HEPHOIUMYECKOM HepeMelIBAHUH
CTEKJISIHHOU MAJIOYKOU.

Conepxxumoe cTakaHa OTHUIBTPOBAThH YEPe3 CMOUYECHHBIN BO/IOM CIIOH BaThl B MEPHYIO
kos10y emkocThio 200 Mi1. K ocraBiielics B crakaHe npo6e 100aBUTh MOJIOTPETYIO BOAY,
nepeHecTy npody Ha GUIBTP U CHOBA MPOMBITH BOJ10H. CoepkuMoe KoJIOb! OXJIQAUTh JI0
KOMHATHOW T€MIIEPATyphl, JOBECTH JO METKH JUCTHJUIMPOBAHHON BOJOM U NEPEMEILATE.

II rpynna. [ToaroToBKa BBITSKKH U3 CHIPOKOIMYEHBIX TPOIYKTOB.

B crakanuuk Ha 250 M1 B35Th HaBECKY M3MEIbUEHHON MPOoOBI IpoayKTa Maccoi 20 T ¢
TouHOCTHIO 710 0,01 1; 106aBUTH 200 MJT TUCTUIUIMPOBAHHON BOJIbI, HATPETON 70 TEMIIEPATYPhI
55 °C, u HacTauBath B TeueHue 30 MUH HPH NEPHOAMYECKOM TIEPEMENIUBAHUM CTEKIISHHOMN
MMAJIOYKOU.
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Conepxxumoe cTakana OTQUIBTPOBATH Yyepe3 GUIBTP B MEPHYIO KOJIOBI OXJIaUTh J10
KOMHATHOW TeMIEpaTyphl, IEPEMELLIATh.

3.3. 20 Mu1 IOTy4EHHOM! BBITSKKU TIEPEHECTH B MEPHYIO K0JI0y eMKocThio 100 mu,
no6asutk 10 mut 0,1 v pactBopa NaOH u 40 mi 0,45 %-ro pactBopa ZnSO4 A5 0CaXKICHHS
OEJKOB.

3.4. ConepxuMoe KOJIOBI HArpeTh HA KHISIIEH BOJTHOM OaHe B TeUeHUE 7 MUH,
OXJIAZINTh, JTIOBECTH JI0 METKH JUCTUILTMPOBAHHON BOJIOH, IepeMeIIaTh 1 OTQHUIBTPOBATH B
YUCTYIO CYXYIO KOJIOY.

3.5. AHanu3 noJiy4eHHOro GuiIbTpaTa MPOBOJUTH B 3-KpaTHOM MOBTOPHOCTH. 5 MII
¢unbTpaTa NEpEeHeCTH B KOHUYECKYIO KoJ0y eMKocThio 100 My, no6asuts 1 Mt 5 %-ro pactBopa
amMuaka, 2 mi 0,1 H pacTBopa COJISTHON KHUCIIOTHI U JUTsl YCUJICHHUST OKPaCKU — 5 MJI pacTBOpa
CpaBHEHHs, cojeprkaniero | Mkr HuTpuTa Hatpus B 1 M. 3atem BHectu 15 mut peaktuBa ['pucca
1 yepe3 15 MUH U3MepUTh ONTUYECKYIO TIIOTHOCTH pacTBopa Ha ®OKe ¢ 3emeHbm
cBeTopmIbTpoM (A = 520 HM) B KIOBET€ TOJIMHOM cjiosi 20 MM 10 OTHOILIEHHUIO K pacTBOPY
CpaBHEHHS.

[TapaniensHo MPOBOIAT KOHTPOJIbHBIN aHATU3 HA PEaKTUBBI, TOMEIIasi B MEPHYIO KO0y
BMeCcTUMOCTHIO 100 M1 BMecTo 20 MiT BBITSOKKH 20 MJT TUCTUIUTUPOBAHHOM BOBI.

Bce pe3ynbTaThl 3aH0oCcsATCA B Ta0d. 1.

Tabmuma 1
ConepkaHre HUTPUTOB B MSICHBIX MPOJTYKTaX
Coxepxanne
ccnemyemoe Homep | TToka3zarnus HHTPHTA Y. | = | v
- - = il X | XTAX
CBIpBE npoOEI O3Ka, HaHIeHHOE B IIpO-
D.otH. en. | mo KaaTuOpoBOI- | OVKTE.
HOMY %
rpadHKYy.
MKI/MII
R |
Konbdaca S
BapeHad =
3
1
CBHHOKOITYEHOCTH 2
3

3.6. I1o nony4eHHBIM 3HAYEHUSM ONTUYECKOU MIIOTHOCTU C IOMOIIBIO KaTHOPOBOYHOTO
rpaduka HAWTHU KOHIICHTPAIIUIO HUTPUTA HATPUsS B 1 MJI OKpAIIEHHOTO PacTBOPA.
MaccoBast 10151 HUTpUTA HATPUs B IPOIYKTE BBIUUCISAETCS 1O hopmyIie

M,;-200-100-30
g-20-5-10°

rze X —MaccoBas JI0JIsl HUTpUTa HaTpus B MPOAyKTe, %; M1 — MaccoBast KOHIEHTpalus
HUTpUTA HATpUsl, HaAlJIEHHas 110 KaIUOPOBOYHOMY IpadHKy, MKI/MII; J — HaBEeCKa MPOJIYKTa, T;
30 — 00beM IPUTOTOBICHHOTO OKpAIIEHHOTO pacTBopa, MiT; 200 — 00beM BBITSDKKH MTPOAYKTA,
Mmi; 100 — pazBeneHue BBITSKKH, MIT; 20 — 00beM BBITSKKH, B3ATOM JUISI OCaXKIEHUST OENIKOB, M,
5 — 00beM punbTpaTa Il NPUTOTOBICHHUS OKpPAIIEHHOTO pacTBopa, Mi; 106 — ko3 duruent
nepesosa B T; 100 — nepeBon B %.

MaremaTudeckasi 00padoTka pe3y/jbTaTOB

X = 100,
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4.1. PaccunTarhk cpelHee apHOMETHUSCKOS 3HAUCHHE COICPMKAHHA
HHTPHIA HATPHA — A B HCCIeIyeMBIX 0Dpasmax:

X = lzx
P

e
=1

TOe 3 — THCI0 H3MSpPeHHH.
4.2. HaiiTH cpenHee KBaJpaTHUSCKOE OTKIOHSHHE pesyibTaTa H3Me-
PeHHEA:

4.3. OnpenendaTs JOBEPHTEIBHBIA HHTISPBAI OPH BEPOATHOCTH
o= 0.95:

AX =1y - S%.

rae t, , — xo3ddurment CreroaeHTa (cM. TAbI. 2).

Tatmema 2

N 2 3 +4 3 6 7 8 9 10
te n 127 4.3 3. 2.8 26 24 24 23 23

[

4.4. ORpYIIHTE PE3yIbTATEl ONPEACICHHA CONCPKAHIA HHTPHTA Ha-
TpHA —X B COOTBETCTBHH C IIOTy4eHHOH BeMHUHHOH AN H 3aHecTH HX

3HAYESHHA B TAOTHIIY.
4.5. HaliTH OTHOCHTE/IBHYIO HOTPEIIHOCTD H3MEPEHHA &+ - (%):

AX
~~ 100.

P’

8T=
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Kanmubpopousslii rpadHK 114 oInpeacIcHHA COACPIKAHAA HHTPHTA HATPHA

a_f /

0.2 //
0.15 ]
0.1 -~
‘/
0.05 ]

L=

N

0 0.002 0004 0006 0008 001 0,012 0014 0016 0018 002 0022 0024

C. MET/MI

BbIBO/IbI.
JlabopaTopnasi padora Ne 6.
OnpenesieHue nmokasareJieil, XapakTepu3yOIIUX 3arpsi3HeHNE OKPYKAK0IIeH cpebl
eab padoThI: MO3HAKOMUTHCS C TOKA3ATEIAMH KaueCTBa OKPYKAIOIIEH CPE/IbI.
1. PacueTr KOMILIEKCHOIO NOKAa3aTeJsl 3arpsi3HeHns: atMocgepsl P.

JlJis TUTMEeHUYeCKON OLEHKU CTEMEeHHM OMACHOCTH 3arpsi3HEHUS aTMOC(EpHOTo BO3IyXa
IpU OJAHOBPEMEHHOM TMPUCYTCTBHMM HECKOJBKHMX BEHIECTB MPUMEHSIOT KOMILJICKCHBIH
nokazarenb 3arpszHeHus P. Ilokazarens P yuuthiBaeT kpatHocth npeBbimeHus I[1/JIK, kmacc
OTACHOCTH BEIIeCTBA, KOJMYECTBO COBMECTHO MPHUCYTCTBYIOIIUX 3arps3HUTENEH B aTMocdepe,
XapakTep KOMOMHUPOBAHHOTO JeWcTBUs BemiecTB. Cienyer UMeTh B BHAY, YTO IOKa3aTesb P
SIBJISIETCS YCJIOBHBIM BCJIEACTBHE TOTO, YTO MpPHU JUIMTEILHOM IOCTYIUIGHUH aTMOC(EpPHBIX
3arpsi3HEHUI B OPraHU3M YellOBeKa XapaKTep UX KOMOMHUPOBAHHOTO JNEHCTBUS B OOJBIIMHCTBE
CIIydaeB OCTaeTCsi HEM3BECTHBIM, XOTS TaKO€ KOJIMYECTBEHHOE €ro BbIPaKEHHE MaKCHMajbHO
MpUOIMHKEHO K BO3MOKHOMY OMOJIOTHYECKOMY BO3ACHCTBHUIO.

Pacuer kommuekcHoro nmokasarens P mpousBoautcs mo gopmysne:

Ll -
P=[3 k:C; 5
i =1 TLIK

rae P — nokasaresnb, KOTOPbIM YYUTHIBAET KpaTHOCTH IpeBbiiieHus [1JIK;
N — KOJIMYECTBO 3arps3HSIOLINX BEIIECTB;
ki — koaddurenT n303hGEKTUBHOCTH, 3aBUCAIIMN OT Kiacca OMacHOCTH i-BemecTBa: s |
kimacca — 2,0, g 2 knacca — 1,5, s 3 knacca — 1,0, s 4 knacca — 0,8;
Ci — (axTHueckas cpeHeCyTOUHas (CpeHero10Bas) KOHIIEHTPALHs i-BelecTBa, MI/M>,
ITJIKi — cpennecyrounas (cpeaneroaonas) [T1/IK i-BemecTsa, MI/ME.

[Tokazarens P uMeeT COOTBETCTBEHHO CPEIHECYTOUHYIO (CPETHETOJOBYIO) BPEMEHHYIO
xapakTepucTuky. [1o 3HaUeHUI0 CyMMapHOTro Moka3aTesnsi P yCTaHaBIIMBAETCs CTENEHb
OTIACHOCTH 3arpsi3HEeHUs aTMOC(ephl B 3aBUCHMOCTH OT KOJIMYECTBA BPEIHBIX BEIIECTB U
BeinuuHbl P (Tabm. 1.).
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Tabmnuua 1

I'urnenundeckasi OlleHKa CTEeNEeHHN 3arpsi3HCHU A aTMoc(bepnoro BO3ayxa

KOMIIVICKCOM BPEAHBIX XUMNYECCKUX BECLIECCTB

CTeleHb 3arpA3HeHHA
aTMocpepHOTO BO3OVXa

BenHaHHA KOMILTEKCHOTO NOKazaTent P
IIPH 9HCTIE 3alPA3HATeNeH aTMochepsl

2-3 49 1020 20 H Qones
I o 1.0 o 1.9 Io 3.1 Jdo 4.4
1I 1.1-2.0 2.0-3.0 3.2-4.0 4.5-5.0
III 2.1-4.0 3.1-6.0 4.1-8.0 5.1-10.0
IV 4.1-8.0 6.1-12.0 8.1-16.0 10.1-20.0
W 8.1 H BRIIIE 12.1 # BRIIIE 16.1 H BRINIE 20.1 H BBIIIE

dakTH4eCKOe 3arpsi3HEHNE aTMOC(PEPHOTO BO3AyXa HACEIIEHHBIX MECT OLIEHUBAETCS B
3aBHCHMOCTH OT BEJIMUMHBI MOKa3arens P no sty crenensm: [ — nomyctumast, I — cnabas, 11 —
ymepenHas, IV — cunbHast, V — onachast.

3arpsizHeHue | crenenu siBiseTcs 0€30MaCHbBIM IS 37J0POBbs HACETIEHMUSI, TPU
3arpsizHeHuu 11—V crenenu oxunaeMple HeraTUBHbIE 3 (GEKTHI BO3PACTAIOT C YBETUUYEHUEM
CTETEeHHU 3arpsi3HeHus1 aTMOCc(hepBhl.

2. Pacuer nHaekca 3arpsi3HeHusi armocgepbl

CreneHb CyMMapHOTO 3arpsi3HeHUs1 aTMOC(EepHOTro BO3/IyXa psAIOM BEIIECTB MOKET
OIICHUBAThHCSI M0 MHJIEKCY 3arpsizHenus atmocdepsl (U3A). Pacuer U3A nmpousBoautcs ans
MPUOPUTETHBIX JIs JAHHOU TEPPUTOPHUH 3arpsI3HAIOLINX BEIECTB Mo (hopMmyIe:

Ci

0 | | O
I13A = Z -
=1\ i

rjae ol — 6e3pasMepHbIil KO3()(UIIUCHT, YIUTHIBAIOIINN OMACHOCTh I-BEIECTBA, PABHBIM
1,5 ans BemectB 1-ro kiacca omacHoctd, 1,3 — 2-ro kmacca, 1,0 — 3-ro kiacca M ¢
HEYCTaHOBJICHHBIM KiaccoM, 0,85 — 4-To kiacca.

YpoBeHb 3arps3HeHus1 aTMOc(hephl cuuTaeTcs HU3KUM, eciii M3A < 5, MoBBIIICHHBIM —
npu 5 < U3A <7, BeicokuMm — nipu 7 < U3A < 14 u oueHb BoicOKkUM — nipu U3A > 14 .

Paccunrate U3A 1 KOMIUIEKCHBIN MTOKa3aTelb P, 1aTh OLICHKY CTEIEHU 3arps3HECHUS
aTMoc(epHOro Bo3ayxa HaceleHHOro myHkTa. OnpeaenuTs BKIaJ (B MPOLIEHTAX) OTAEIbHBIX
3arpsi3HAOMKX BemecTB B M3A.

3. Pacuer unaekca 3arpsi3HeHHOCTH BOJ

BaxHoit xapakTepuCTHKOI KauecTBa BOJ BOJHOTO 0OBEKTa SBISETCS MHIIEKC
3arpszHenHocty Boj (M3B). Pacuer 3B mpousBoauTces no cpeHeroJ0BbIM KOHIIEHTPALUSIM
HMHTPEUEHTOB, BHOCSIIIUX HAUOOJBIIHNHI BKIIA]l B 3arPsA3HEHHE PACCMATPUBAEMOTO BOJIHOTO
ob0wekra. PaccuntriBaercs 3B mo popmyre:

rae ITJIKi — TTJIK i-BemiecTBa ist BO BOJAHOTO 00BEKTa KOHKPETHOTO BHJIA
BOJIOTIOJIB30BaHMS! (PHIOOX03SHCTBEHHOTO, XO3SMCTBEHHO-TIMTHEBOTO U KYJIbTYPHO-OBITOBOTO),
MT/J1.

N — KOJMYECTBO MOKa3aTeNel, y4acTBYIOIINX B pacueTe.

IIpu pacuere 3B 0OBIYHO YYHUTHIBAIOTCS ILIECTh IMOKa3aTeJel KadecTBa BOJbBI, Yallle
BCETO CIIEAYIOIINE: COIepKaHNe PACTBOPEHHOTO KUCIOPOJa, JIETKOOKHCISEMBIX OpraHUYeCKUX
BemiectB (o bIIKs), azora ammoHuiiHOro, asora HuTpuTHOTO, ¢ochopa dochaToB u
HEPTENPOTYKTOB.

B 3aBucumoctu ot BenmuuHbl 3B ompemensioT XapakTepUCTUKY M KIACC KadecTBa
BOJIBI 110 TaOIHIlE 2.
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Tabmnuma 2
Kiaccupukanus kauecTBa N10BEPXHOCTHBIX BOJI
Benmuuna I113B Xap;’:aﬁ;rlggi%:glma Knacc kauecTBa BOIIBI

MEHee HIH paBHO 0.3 | gHcTad I
Oonee 0.3—-1.0 OTHOCHTE/IBHO YHCTaA II
Oomee 1.0-2.5 VMEPEHHO 3arpA3HeHHAaA 111
domnee 2.5-4.0 3arpA3HeHHadA v
oomee 4.0-6.0 rpAasHad V
oomee 6.0-10.0 OUeHB I'PA3HAaA VI

oomee 10.0 qpes3BhIUaiHO TpA3HAA VII

Paccuntate 3B 1171 BOJHOrO MO IMISCTH ITOKA3aTEIsAM, BHOCAIIMM HAauOOIBIINI BKJIAT B
3arpsisHeHuEe Bojbl. OXapakTepu3oBaTh Ka4eCTBO BOJIBI B BOJHOM 0OBekTe. Chenatrh BBIBOJ O
TOM, Kakoil BMJl 3arpsA3HeHMs (3arpsi3HSIOLIME BellecTBa opranumyeckoid mnpuponabl — BIIK,
OnoreHHbIe — a30T U pocdop, THKETbIE METALIBI U T.11.) SIBISETCS TPE0OIagaroIiM.

BbIBO/JBbI.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PAGOT, PE®GEPATOB
He npegycMoTpeHsl.

9. IEPEYEHDb BOITPOCOB K 3AYETY
1. OnpenencHue, OOBEKTH H3YYEHHS, OCHOBHBIC TIOHATHUS W 3aJa4d  XUMHUHU
OKpYKaloIle Cpeibl.
2. OmpeneneHre, OOBEKTHI W3YyYCHHS, OCHOBHBIC TOHATHS W 3aa4d MOHHUTOPWHTA
OKpY’Kalolle Cpeibl.
3. OOmas xapakrepucTuka rugpocdepsl, atMmochepsl, TUTOChEphl U OHochephI.
4. Tlonstue o 6uocdepe u Hoochepe.
5. buoreoxumuyeckue I[HKIBI 3JIEMEHTOB W BemlecTB. KpyroBopor OHOTEHHBIX
AJIEMEHTOB Ha MPUMEpPE yriIepo/ia.
6. buoreoxumuueckue MHKIBI D3JIEMEHTOB W BemecTB. KpyroBopor OHOTEHHBIX
AJIEMEHTOB Ha MPUMEpPE a30Ta.
7. buoreoxumMuueckue IHKIBI DJIEMEHTOB W BemecTB. KpyroBopor OHMOTEHHBIX
aJIeMEHTOB Ha pumepe Gocdopa.
8. AHTpONOICHHBII KPYrOBOPOT BellecTBa. PecypcHbIN IHKII.
9. 3arpssHeHHE U aHTPONOTEHHbIE 3arPSA3HSIONINE BEIECTBA.
10. TokcHUKaHTBI OKpYXKAIOIIEeH CPe/bl.
11. Heopranndyeckne TOKCHKAHTBI.
12. PTyTh KaK TOKCHKaHT OKPY)KAIOILICH CPEIIBI.
13. KaaMuii kak TOKCHUKAaHT OKpYXKarolei cpeibl.
14. CBuHel Kak TOKCUKAHT OKPYKaIOIIEeH Cpepl.
15. JIMOKCUHBI M POJCTBEHHBIE UM COEIMHEHMS. DKOJOTMYECKHE IYTH JUOKCHHOB B
ouocdepe.
16. ®Ou3HKO-XMMHYECKHE CBOMCTBA TUOKCHMHOB. O((EKThl BIUSHUS ITUOKCMHOB Ha
OpraHu3M.
17. Wcrounuku AMOKCUHOB. [Ipo0ieMbl MOHUTOPUHTA THOKCHHOB.
18. Xwumus runpocdepsl. YHUKaIbHbIE CBOHCTBA BOJIBI.
19. Knaccuduxkanus Boj. OCHOBHBIE BUIbI IPUPOTHBIX BOA U OCOOCHHOCTH UX COCTaBA.
20. XapaKTepHCTUKU OCHOBHBIX KJIACCOB 3arps3HSIONIMX BELIECTB IPHPOJIHBIX BOJ.
OCHOBHBIE UICTOUHUKHU MOCTYIUICHUS 3arpsI3HSIOIMX BELIECTB B BOJHYIO CPEY.
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21. Bo3paeiicTBue 3arpsi3HSIONMIMX BEIIECTB HA BOJHBIC OPraHU3Mbl. BHOAKKyMYyIISIHs
3arpsA3HSIONINX BEIIECTB M MUTPAIUS T10 IMHIIEBLIM HETsM. TOKCHYeCKOe BO3/IeHCTBYE.

22. CaMoOuHIlEeHHE BOJIOEMOB.

23. CTo4HBIC BOJBI U METOBI UX OYUCTKH.

24. TlutbeBas BoJa U METOJBI ee moaydeHus. [IpoOiaeMbl 3arps3HEHHs MUTHEBON BOJIBI B
pe3ylibTaTe XJIOPUPOBaHUS. AJIbTEPHATHBHBIC METO I IE3NH(PEKIINN TUTHEBOUW BOJIBI.

25. TIpoucxoxaeHue, CoCTaB U PYHKIUU JTUTOCHEPHI.

26. OOpazoBaHHE MOYBEHHOTO CIIOS, €T0 CTPYKTYpPa, YHUKAIbHBIE CBOMCTBA U (DYHKIIWH.
27. OCHOBHBIE THITHI TIOYB.

28. MexaHWYeCKUi 1 XMMHYECKHIA cOCTaBbl 1ouB. Oprannveckoe BemiecTBo mous. Cocran
Y CBOMCTBA T'yMYCOBBIX BEIIIECTB.

29. Knaccuduxkamnus mpupoIHEIX peCcypCcoB.

30. Mopenu obmiecTBa 0 JHOPA30BOTO MOTPEOJICHUS U MPUPOI0COEpETaroniero ooIecTna.
31. Ilpumenenue ymoOpeHWH I TOMJCPKAHUS ITUIOIOPOUs TouB. IluTaTebHBIE
anemenTsl (N,P,K) mous.

32. OCHOBHBIC THITHI MHHEPAIBHBIX M OPraHWYecKuX yaoOpeHwi. [IpuHIMIBI pacdera
BHOCHUMBIX J103. OTpHIIaTeIbHBIE 3KOJOTHIESCKHE ITOCIICICTBUS IPUMEHEHUS yI00p CHUH.
33. TlpuMeHeHne XWMHWYECKUX CPEJICTB 3allUThI pacTeHUH B OOphOe 3a MOBBIMICHHE
ypoxkaiinoctu. Kiaccudukanuss mecTUIHUIOB 10 OOBEKTaM BO3JACHCTBUS UM TUIY
XHUMHYCCKHAX COCTUHCHUIH.

34. OtpunaTellbHbIE DKOJIOTHYECKHE TIOCICACTBHS HCIIOJIB30BAHUS IECTUIUIOB B
CEJIbCKOM XO35IHCTBE.

35. OCHOBHBIC KJIACCHI BEIIECTB, 3arps3HSIONIMX TOYBEHHBIM CloW. VICTOYHMKM WX
MOCTYIUIEHUS, (OPMBI CYIIECTBOBAHUS, MOJBMXHOCTh B TOYBEHHOM CJIO€, MEXaHU3MBI
TpaHc(opMaIK U MOCTYIICHUSI B PACTEHHUSL.

36. Atmochepa kKak OOBEKT H3y4eHUS XUMHH OKPYXalolled Cpeabl, €€ COCTaB u
CTPYKTYpa.

37. DBousrorus atMocepsl, e OMOreHHOE TPOUCXOXK ICHNE.

38. Bo3zzeiicTBue cosiHeuHOM paguanuu Ha atMocdepy (dhoToaucconuanms).

39. Nonsl u pagukansl B atMmocdepe. 3arpssHeHue atmochepbl. OCHOBHBIC KIIacChl
BEILECTB, 3arPs3HSIOMINX aTMOchepy.

40. OcHOBHBIEC PEAKIIMOHHO-CIIOCOOHBIE YaCTHUIIBI HOHOC(HEPHI B CTPATOCHEPHI.

41. WctouieHne O30HOBOTO CJIOS B pE3yJbTaTe€ AaHTPOIOTCHHOTO BO3JCHCTBUS Ha
aTMocdepy Kak riaodanbHas SKoJoruueckas mnpooiema.

42. Tponocdepa Kak riI00aTbHBIA OKUCIUTEIbHBIA pe3epByap. OCHOBHBIE peaKIIMOHHO-
CIOCOOHBIE YaCTHIlBI B Tpomocdepe.

43. "®OTOXUMHUYECKUN cMmor". "Kraccuueckuii cMmor". "Kucisle noxnou'.
Pacmipoctpanenue 3arpsa3Hsomux BemecTs B atmochepe. Knaccudukaius 3arpsisHUTENEH.
44. TIpoGieMbl, acTIeKThl U MPUHIIUITBI OXPAHBI IPUPOIBI.

45. YenoBek M co3/laHHAst UM cpesia OOUTaHUS.

46. AHTpomoreHHas Jerpajamus OKpy>Karomuiei cpeabl.

47. OcHOBHbBIC HaMpaBIECHUS HHKEHEPHON IKOJIOTUYECKOM 3aIIUTHI.

48. MmxeHepHasi HKOJIOTUYECKAs 3allUTa THAPOC(EpHI.

49. WmxeHepHasi HKOJIOTUYECKAs 3al[UTa aTMOC(EpHI.

50. HMmxeHepHas sKoJOorHYecKast 3aIIuTa JUTOCHEPHI.

51. HMnxeHepHas 3KOJOTHYECKAasl 3aIUTa OT IKCTPEMAaTbHBIX BUIOB BO3JICHCTBUSI.

52. Konnenuuss mnpeaensHo gomyctumoit koHuentpauun (ITJIK). CoctaB u cxema
MOHUTOPUHTA.

53. Cucrtema Ha3eMHOTO MOHUTOPHHTA OKPYKAIOIIEH CPeIbl.

54. OCHOBHBIE KIIACChI 3arPSA3HSIONINX BEIIECTB. XapaKTePUCTUKA OCHOBHBIX MPOTPaMM U
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CHCTEM MOHUTOPHHTA.

55. MogenupoBaHue U OCHOBHBIE MOJICIIH.

56. Dkojormdeckas SKCIepTH3a.

57. Tokcuueckoe BO3JICUCTBHE 3arps3HAIONIMX  BEIECTB.
OcCHOBHBIC aCIIEKThI TOKCUKOAMHAMUKH.

58. DddexThr BO3AEHCTBHS TOKCHYECKHX BEIIECTB HA KUBOW opranu3M. KoiamuecTBeHHbIE
XapaKTePUCTHKU TOKCHKOIMHAMUKH.

59. Omnpenenenue u e 6e3omacHocT. OnpeeiecHne U U3MEPCHHIE OTIACHOCTH.

60. CtpykTypa pHuCKa: BEpOSATHOCTb, HEOMNPEICICHHOCTh, ymepd. AOcCoroTHAS
0€30MacHOCTb U MPUEMJIEMBbIN pUCK. [[pOMBIIIIEHHBIN PHUCK.

61. Konrenmust ycTOWIHMBOTO pa3BUTHA. MeCTO XMMHUYECKUX TPOU3BOJICTB B KOHIICIIIUU
YCTOMYHMBOTO PA3BUTHA.

62. Tumbl TBEpPABIX OTXOAOB. YTWIHM3AIHMS W 3aXOPOHEHHE TBEPIBIX OTXOJOB. MeETO bl
00paboTKH TBEPABIX OTXOJIOB U UX XpaHeHue: noymronsl ThO, cBayiku.

63. CoBpeMEHHBIE METOJbl AHATUTHYECKONH XMMHUHU B MPUMCHCHHH K aHAIN3Y OOBEKTOB
OKpYKarollenl Cpeibl.

IlouaTHe TOKCUYHOCTH.

10. CAMOCTOSATEJBHASA PABOTA CTYAEHTOB

Conepxanne, TpeOOBaHMs, YCIOBHS M TOPAJIOK OPraHM3alldd CAMOCTOSATEIbHOU
paboThl OOyYArOIIMXCS ¢ y4eTOM (POpMbI OOyueHHUsI OMpPEACNSIeTCS B COOTBETCTBUH C

«ITomoxeHueM 00  OpraHu3alMd  CaMOCTOSATENBHOHW  paboThl  OOYyYaIOIIUXCS»,
yTBEPKACHHBIM YUueHbIM coBeToM Yl'Y (mpotokoi Ne r.).
®dopma 00yueHuUs: OuHasl.
Bun Koa-
N ®opma
Ne Paszneun, Tema Kpartkoe cogep:kanue | CAMOCTOSITEJIbHOH |  BO
padoThI yacop | KOHTPOIH
[TpopaboTka 3
ebHoro
Pernonanbhbie i
MaTepuaia c
JKOJIOTHYECKUE
HDOBIEMEL 1 oy, | ACTIONb30BAHNEM 5
XEMI/I‘ICCKOﬁ Hap u, | PECYPCOB yaebo- P
[Ipenmer uzyuenus u | Kpyrosoport yrie ?;[a. MCTOMHACCKOTO 1 IPOBEpIE O
P i PYTOBOPOT yIIEpoa. UH()OPMAITMOHHOTO BpEMA
3a/1auu xumun | Kpyrosopor azoTa.
. obecrieyeHus ayJUTOPHBIX
1 | okpyxatomieit cpeasl | KpyroBopot docdopa. -
JUCIUTLIAHBIL. 3aHSTUH,
u MoHuTOpHHTra | Kpyrosopot
o IToaroroBka K BKIIIOUCHHE
OKpY’Karollel cpepl | OMOTeHHBIX CTHOMY OLDOCY I
JJIEMEHTOB. Y y onpocy BOIIPOCOB Ha
3alluTe
OKOJIOTHYECKHE 3aueTe
1a00paTOPHBIX
poOIeMbl ropoaa
pador.
VYpssHOBCKA.
IToxroroBka k
caye 3a4era.
OKOJIOTHYECKHE [TpopaboTka 6 BBIOOpOUHAs
AKTOPBI Cpensl. | yueOHOTO IIPOBEPKA BO
XUMHYECKHE OCHOBBI ¢ Pyl et Y poBep
B3aumoneiictBue Marepuaia c BpeMst
2 | SKOJIOTUYECKUX
9 . IKOJIOTHYECKHUX UCIOJIb30BaHUEM ayJUTOPHBIX
B3aUMOJCICTBUI o
(baxTopoB. pecypcoB y4eOHO- 3aHATHH,
BosneiictBue METOJIMYECKOTO U BKJIFOUCHHE
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XUMHYECKOTO UH(HOPMAITMOHHOTO BOIIPOCOB
KOMITOHEHTa obecrieueHus HAa 3a4eTe
abMOTHUYECKOTO JUCITUATLIAHBI.
dakTtopa Ha xuBbie | [lonroroBka K
OpraHU3MBI. YCTHOMY OIIPOCY U
AspobHble U | 3a11uTe
aHa’poOHbIE 1ab0paToOpHBIX
OpraHU3MBl. pabor.
XuMUYeCKre IToaroroBka k
SKOPETYIISITOPHI. clade 3avera.
[IpopaboTtka 3 BBIOOpOYHAs
y4eOHOTO MIPOBEPKa BO
Marepuaia c BpeMs
ITecTrimaer B P P
WCIIO0JIh30BaHUEM ayJUTOPHBIX
COBPEMEHHOM  MHpE. .
pecypcoB  y4eOHO- 3aHATHH,
JIMoKCHHBI KaK
METOJUYECKOTO | BKJTFOUCHHE
IKOJIOTHYECKast
MH(OPMAaLOHHOTO BOITPOCOB
OTIACHOCT:
ToKcuKaHTBI obecrieueHus Ha 3a4eTe
OKPYKaroIleH cpeibl PETPOCTICKTHELL " et
Py p NEPCHEKTUBBIL. et '
IToaroroBka K
JKonoro- CTHOMY OTIPOCY U
aHATUTUYECCKHUI y y onpocy
3aInTe
MOHUTOPHHT
71a00paTOPHBIX
CYMEPIKOTOKCUKAHTOB.
pabor.
IToaroroBka x
clade 3avera.
OcHoBHble uctounuku | [IpopaboTka 3 BBIOOPOYHAS
MOCTYIUICHUS y4eOHOTO MIPOBEPKa BO
3arps3HAIOIINX Marepuaia c BpeMst
BEIIECTB B BOJHYKO | UCIIOJb30BAaHHEM ayJUTOPHBIX
cpeny. CTodHBIC BOJBI | PECYPCOB Yy4eOHO- 3aHATHH,
u MPOMBIIIJICHHBIC | METOJINYECKOTO U BKJTFOUCHHE
CTOKH. OcHoBHBbIE | ”HOOPMAITMOHHOTO BOITPOCOB
MPOIIECCHl  MHTPAIlUU | 0OCCIICUCHHS Ha 3a4eTe
3arps3HAIOIINX JUCITATIITUHBI.
BelecTB B MpupoAHbiX | [Toaroroska K
BOJIaX. @OopMBI | YCTHOMY OTIPOCY U
CYIIIECTBOBAHUS 3aIlNTe
Xumus TuaApochepbl yi 5
3arps3HAIOIINX 71a00paTOPHBIX
BEIIECTB B BOJHBIX | padoT.
cpenax. Bosnencrue | [loaroroska k
3arpsA3HAIOIINX claye 3ayera.
BEIIECTB Ha BOJIHbIC
OpPraHU3MBI.
buoakkymynsanus
3arpsA3HAIOMINX
BEILIECTB M MUTpaALUs
M0 TMHIIEBLIM IIETISIM.
Mertobl OYHUCTKH
XO3SIUCTBEHHO-
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OBITOBBIX CTOYHBIX
BOJI. MeToAbl OYUCTKHU
CTOYHBIX BOJ
MPOMBIIIICHHOCTH.
XUMUYECKUN  aHaAIU3
MIPOU3BOJICTBEHHBIX
CTOYHLIX BOJ. MeToabl
MOJYYEHHUS] TUTHEBOU
BO/IBI. [IpoGiiembl
3arpsi3HEHUS MUTHEBOU
BOJII B  pe3yibTaTe
XJIOPUPOBAHUSL.
AJnbTEepHaTUBHBIC
METObl Je3uH(pEKITun
MMUTHEBON BOJIBI.
[Ipumenenne [TpopaboTka 3 BbIOOpOYHAs
ynoOpeHuit JUTst | yaeOHOTO MIPOBEPKa BO
TIOIICPKAHUS Marepuaia c BpeMst
IO IOPO U MOYB. | MUCTIOJIb30BAHUEM ayJTUTOPHBIX
[IutarenbHbIE pecypcoB yueGHO- 3aHATHH,
3JIEMEHTBI (N,P,K) | meToguaeckoro u BKJIFOUCHHE
moyB:  ¢GopMbl  UX | HHPOPMAITMOHHOTO BOITPOCOB
CYILECTBOBAHUS, obecrnieyeHus Ha 3a4eTe
MOTEHIUAJIBI JUCLUTIIIUHBI.
coaepKaHus u | IToagroroska K
OaslaHcoBoe YCTHOMY OTIPOCY M
COOTHOLIEHHE. 3aIlnTe
OcHoBHBIE TUIIBI | Ta0OPATOPHBIX
MHUHEpaIbHbIX u | pabor.
OpraHUYEeCKUX [ToaroroBka k
ynoopeHuit. clade 3a4era.
[Ipumenenue

5 | Xumus mutochepsl XUMHUYECKUX CPEICTB
3alllMThl PAacTEHUN B
O0opb0e 3a TMOBBIIICHUE
YPOXKaUHOCTH.
Knaccudukanus
NECTULIUIOB o
00BbeKTaM
BO3JICUCTBUSA U THILY
XUMHUYECKUX
COCIMHEHUM.
OcHOBHbIE KJIaCChl
BEILIECTB,
3arpsA3HAIOIINX
ITOYBEHHBIN CJIOM.
CriocoOsI
PEKYIbTUBALIUM TIOYB.
Crnioco6b1  ycTpaHeHuUs
3arps3HEHUs MOYB.

®opma A Crpannna 24 u3 32




MunucrepcTBo 00pa3oBanus U Hayku PO
o o Dopma
yJII)HHOBCKI/II/I TOCyJapCTBEHHBIM YHUBEPCUTET
@ - Pabouast mporpaMma 1o JUCHHUILINHE
Xumus BepxHux cioes | [Ipopabotka 3 BBIOOpOUHAs
aTMocCQephl. y4eOHOT0 MIPOBEPKa BO
OcHOBHEIE Marepuaia c BpeMst
peaKIMOHHO- HCIO0JIb30BaHUEM ayJIUTOPHBIX
CrOCOOHBIE  YaCTHUIIBI | PECYPCOB Yy4eOHO- 3aHATHH,
noHochepsl H | METOJUYCCKOIO U BKJIFOUCHHE
crpatoctepbl. Xumus | ”HPOPMALMOHHOTO BOIIPOCOB
CTpaTochepHOTO oOecreueHUs Ha 3a4eTe
030Ha. Hcromenne | AUCIUILIAHEIL.
o3oHOBOoro cios B | [loaroroeka K
pe3ynbTaTe YCTHOMY OTIPOCY M
AHTPOTIOTEHHOTO 3aIUTe
BO3JICUCTBUSA Ha | 1a00opaTOPHBIX
atMochepy Kak | pabor.
riaobannbHas IToaroroBka k
JKOJIOTHYECKas clladue 3aJera.
npobiema. Xumust
Xumust atMmochepbl HHDKHHX CJIOEB
aTMoc(hepsl.
Tpomocdepa KaK
rJ100aIbHBIN
OKHCIUTEIBHBIN
pe3epByap. OcCHOBHBIE
peaKkIMoHHO-
CIIOCOOHBIE YaCTUIIBI B
Tponocdepe.
"doToXMMHYSCKHI
cmor". "Knaccuueckui
cmor”. "Kuciele
Joxau".
Knaccudukanus
3arpsi3HUTENEH u
pacrpocTpaHeHHE
3arps3HSAIOIINX
BEIIECTB B aTMOCcdepe.
ITpopaboTka 3 BBIOOPOYHAS
Tokcuueckoe
N yueOHOTO IIPOBEPKa BO
BO3JIEHCTBHE
Marepuaia c BpeMst
3arps3HAIOIINX
HCII0Ib30BaHUEM ayJUTOPHBIX
BEIIECTB. ITonsitue o
pecypcoB  yueOHO- 3aHSTHUH,
TOKCHYHOCTH.
Toxkcuaeckoe METOJUYECKOTO U BKIIFOUCHHE
. OCHOBHBIE  aCIIEKTHI
BO3JICICTBHUE UH(HOPMALIMOHHOTO BOIIPOCOB
TOKCUKOJIWHAMUKH.
3arpsA3HAIOIINX oOecrieueHust Ha 3a4eTe
KonnuecTBeHHbIS
BEIIECTB Ha JUCITUTUINHEI.
OK aroIIyIO Cpell XaPAKTCPHCTHIIH IToaroToBka K
PyHx Yo cpeay TOKCUKOJIWHAMUKH.
YCTHOMY OIIpPOCY U
OrneHka COCTOSTHUS
OK aloliei  cpenl 3atimTe
DY PEAPI- 1a00paTOPHBIX
[IpomelneHHas
pador.
TOKCHKOJIOTHS.
IToaroroBka K
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caade 3a4era.
Hopwmuposanue [TpopaboTka 3 BBIOOpOUHAs
3arpA3HAIOIINX yueOHOro IIPOBEPKA BO
BEIIECTB B BOJHBIX | Marepuasia c BpeMst
00BbEKTaX. HCIIO0JIb30BaHUEM ayJIUTOPHBIX
HopmupoBanue pecypcoB  y4eOHO- 3aHATHUH,
COJICpXKaHUSA BPEIHBIX | METOJIUYECKOTO U BKJTIOUCHHE
BCIICCTB B  IOYBE. | MHOOPMAIIMOHHOTO BOITPOCOB
Hopmuposanue obecrieueHus HAa 3a4eTe
aTMoc(hepHbIX JUCITUTIITUHBI.
8 MoHUTOpHHT 3arpsizHeHud. Metoasl | [Toaroroska K
OKpYXalollel Cpeibl | MHTErPAIbHOM OLIEHKH | yCTHOMY OIIPOCY M
BO3JICUCTBUSA 3aIIUTE
3arpsA3HAIOIINX 1ab0paTOpHBIX
BEIIIECTB Ha | pabor.
oKpyxatomyrwo cpeny. | [loarotoBka k
Bbuonornueckuii clade 3adeTa.
MOHUTOPHUHT KaK
3hpexTUBHBIN MeTON
KOHTPOJISI  COCTOSIHUS
OKpY>KaloIlle CpeJibl.
Konnenmms [TpopaboTka 3 BBIOOPOYHAS
3KOJIOTHYECKOTO yueOHOTO IIPOBEPKA BO
MOHUTOPHHTA. Marepuana c BpeMsI
OCHOBHBIE NPHUHLMIBI | HCTIOJIb30BAHUEM ayJUTOPHBIX
OpraHu3aIui CIy>KObI | pecypcoB ydeOHO- 3aHATHH,
3KOJIOTHYECKOTO METOJUYECKOT0 | BKJIFOYEHHE
MOHUTOPHHTA. nH(GOPMALMOHHOTO BOITPOCOB
Konuenmuss  oneHku | obecriedeHus Ha 3a4eTe
BO3JICUCTBUS Ha | JUCLUILJIUHBI.
KoHTpostb M olieHKa og%yéngomy}o cpeny | [loaroroBka K
9 | cocrosus ( ). Ponsb | yctHOMY ompocy u
OKDYAIOMIEH CpezEl XUMUKO- 3alluTe
3KOJIOTMYECKHUX 1ab0pPaTOPHBIX
UCCIIEeI0BAaHUI i | pabor.
IIPOBEACHUS [ToaroroBka k
POLELYPBI OBOC. | cnaue 3auera.
CoBpemeHHoe
COCTOSIHUE
[IPaKTUYECKON
peamuzauuun  OBOC:
npoOIeMbl u
MEPCIEKTUBBI.
[TpoGnemsl [TpopaboTka 6 BBIOOpOUHAs
TTpoMBIILICHHbIi 0e30MacHOCTH yueOHOTO MpOBEpKa BO
MPOMBIIIIEHHBIX Marepuaia c BpeMst
10 | PHeK " MIPOU3BOJICTB. HCI0JIb30BaHUEM ayJUTOPHBIX
panroHanbHOE i o
HIPHPOJIOTIOTH30BAHHE BbesomacHocTh:  11€M1B, | peCypcoB  yueOHO- 3aHATHH,
ompeeeHue, METOJUYECKOTO | BKJIFOYEHHE
U3MEpPEHHE. UH(OPMAIIMOHHOTO BOIIPOCOB
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Crpykrypa pucka: | obecrieueHus Ha 3ayeTe
BEPOSITHOCTb, JUCIUIUINHBIL.
HEOIPEEIEHHOCTD, [ToaroroBka K
yiepo. YCTHOMY OIIpOCY U
[IpompIIeHHBIN 3anure

pUCK. DKOJIOTUYECKOE | TaDOPaTOPHBIX
HOPMUPOBaHUE pabor.
XO3UCTBEHHOMN ITogroroBka k
JeSITEIbHOCTH U | chaye 3ayera.
panoHaIbHOE
UCIIOJIb30BaHUE
IPUPOJIHBIX PECYPCOB.
Konnenmms
YCTOMYHBOTO
pa3BUTHSA. Y THIIM3ALINS
u 3aXOpOHEHHE
TBEPJIBIX OTXOJIOB.
Meroast  00paboOTKH
TBEPABIX OTXOJIOB U UX
XpaHEHHUE: TOJUTOHBI
ThO, cBanku.

UTOI'O 36

11. YYHEBHO-METOANYECKOE OBECIIEYEHUE JJUCHUIIJINHBI
OcHoBHas IuTEpaTypa
1. Kapaxkesn, B. WM. Tlpoueccel u anmaparsl 3alUThl OKpYy:xatomeit cpensl B 2 4. Yacts 1. :
yueOHHK U mpakTukyM ajs By3oB / B. . Kapakesn, B. b. Konbuos, O. B. Konapatsesa ; moxg

oOmelt penakuueit B. U. Kapakesna. — 2-e u3z., nepepa6. u gon. — Mocksa : M31aTenscTBoO
HOpaiit, 2021. — 277 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-06055-3. — Teker :
NekTpoHHBIH  //  OOpasoBatenbHast  1iargpopma  IOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/470343

2. Kapakesin, B. WM. [Ipornecchl u anmapatsl 3aliUThl OKpyXatoei cpezps B 2 4. Yacts 2. :
y4eOHUK U npakTUKyM Juig By30B / B. b. Konbros, O. B. Konzaparbesa ; noa obuieit pegakuueit
B. U. Kapakesina. — 2-e m3a., nepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2021. — 311
c. — (Beicmiee ob6pazoBanue). — ISBN 978-5-534-06056-0. — Tekcr : anekTpoHHBIH //
Oo6pazoBarenbHas miarpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/470344

3. XaxanuHa, T. 1. Xumus oxpyxkatomeit cpeapl : yueOHuk /uist By3os / T. WM. XaxaHuHa,

H. I'. Hukutuna, U. H. IleryxoB. — 3-e u3n., nepepad. u njon. — Mocksa : M31arenscTBo

®opma A Crpannna 27 u3 32



https://urait.ru/bcode/470343
https://urait.ru/bcode/470344

MunucrepcTBo 00pa3oBanus U Hayku PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpaMma 1o JUCHHUILINHE

HOpaiit, 2021. — 233 c. — (Bricmiee o6pazosanne). — ISBN 978-5-534-00029-0. — Tekcr :
anekTpoHHbIN // Obpa3oBatenbHas miargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/468375
JlonoJIHUTEIbHAS JINTEPATypa
1. JlatpimoBa, M. M. Metonbl U cpeAcTBa KOHTPOJS KayecTBa OKPYXKAIOIEH Cpeibl :

yuebHoe mocobme / M. M. JlaremmoBa. — benropon : benropojackuii rocyaapCTBEHHBIH
texHojorudecknii yausepcuter um. B.I'. Illyxosa, O6C ACB, 2017. — 121 c¢. — Tekcr :
EKTPOHHBIA // DnexkrpoHHo-OuOmmoTeunas cucrema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/80424.htmi
2. MOHUTOPHUHT, KOHTPOJIb M YIpaBJIIEHUE KaueCTBOM OKpYykatomiei cpensl. Yacte 2.
DKOJIOTHYECKUI KOHTPOJIb : yueOHoe nocobue / A. U. Tloranos, B. H. BopoOses, JI. H Kapmnun,

A. A, MyzaneBckuil. —  Cankr-IletepOypr :  Poccuiickuii  rocyaapcTBEeHHBIN
runpomereoposiornyeckuii yausepeutet, 2004. — 290 ¢. — ISBN 5-86813-138-X. — Tekcr :
ANEKTPOHHBIM // DnekrponHHO-OuOmmoreunas cucrtema I[PR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/12504.html

YueOHO-MeTOAUYECKas IUTepaTypa

1.Tepexuna H. B. Xumust okpyxaromiei cpe/ibl 1 MOHUTOPUHT OKPYKAOIIEH Cpesbl !
METOAMYECKUE YKa3aHUs JJIsl CAMOCTOSITeNbHOM paboThl OakalaBpoB HaMpaBIEHUs OATOTOBKU
04.03.01 «Xumust» / H. B. Tepexuna; Yal'VY, Dkon. dak. - YubsHoBck : Yal'Y, 2019. - 3arm. ¢
skpana; HeomybnmukoBaHHBIN pecypce. - DneKTpoH. TekcToBbie aaH. (1 daitn : 477 KB). - Teker :
anextpouusii. http:/lib.ulsu.ru/MegaPro/Download/MObject/6782

CornacoBaHoO:

Havaneuuk otaena HB Yal'V. / Oxynesa U.A./ /ﬂ,/,/ 10.06.2020

JIO/KHOCTB COTPY/IHHKA HAYy4YHOH OMOIHOTEKH OUO Aonmcs

0) IlporpamMHoe o0ecnieyueHue

1. Microsoft Office
2. OC Windows Professional
3. Anturuiaruatr BY3

B) IIpodeccuonanibubie 0a3b1 JAHHBIX, THPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. DneKTpOHHO-ONOINOTEUHBIE CUCTEMBI:

1.1. IPRbooks : anekTpoHHO-OUONIHMOTEUHAs cucTeMa : caidT / rpymnmna komnanuit Aii [1u
Ap Memma. - Caparos, [2021]. — URL: http://www.iprbookshop.ru. — Pexum mocryma: mis
3aperucTpup. nojib3oBaresel. - TeKCT : 3eKTPOHHBIM.

1.2. FOPAUT : snekrponHO-OuGnuoTeunas cuctema : caiit / OOO DIeKTpoHHOE
m3natenbctBo FOPAWIT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexum moctyma: s
3aperucTpup. nojib3oBarenei. - TeKCT : 3eKTPOHHBIM.

1.3. KoHCynbTaHT CTyAEHTa : 3JEKTPOHHO-OmOAMoTedHas cucrema : cat / OOO
[Tomurexpecypc. — Mocka, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. —
Pexxum noctyna: uid 3aperucTpup. nojiab3oBareneil. — TeKcT : 3JeKTPOHHBIH.

1.4. KoHcynbpTaHT Bpaua : AJIEKTpOHHO-OnOIMoTeunas cucrema : caidt / OOO Bricmias
IIKOJIa OpraHW3allid W YOpaBlICHUs 37paBOOXpaHeHHeM-KOMIIIEKCHBI — MeIUIIMHCKUN
KoHcanThHr. — MockBa, [2021]. — URL: https://www.rosmedlib.ru. — Pexum noctyma: mis
3aperucTpup. nojb3oBareneil. — TeKCT : 3JeKTPOHHBIM.
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1.5. Bonpurast MeauiMHCKast OMOTMOTEKA | AIEKTPOHHO-OMOIMOTEUHAsI cCUCTEMa : CalT /
OOO bykam. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum mocryna:
JUISL 3apETUCTPUP. MOJb30BaTeNeh. — TEKCT : 3IIEKTPOHHBIN.

1.6. Jlanwp : snekTpoHHO-OMONMMOTEeyHas cucrema : cadt / OO0 DBC Jlanb. — CaHKT-
[MerepOypr, [2021]. — URL: https://e.lanbook.com. — Pexum moctyma: mjisi 3apeructTpup.
I10JIb30BaTENEH. — TEKCT : AJEKTPOHHBIM.

1.7. Znanium.com : 31eKTpOHHO-OMOIMOTeYHass cucrema : cat / OOO 3HaHuyM. -
Mocksa, [2021]. - URL: http://znanium.com . — Pexum poctyna : misi 3aperucTpup.
MOJIb30BaTEIICH. - TEKCT : ANEKTPOHHBIN.

1.8. Clinical Collection : koJjexkuust Il MEIUIMHCKAX YHUBEPCUTETOB, KIWHUK,
MEJIUIIMHCKUX OoubIMoTEK /l EBSCOhost : [mopran]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
e97828f9f7e1%40sessionmgrl02 . — Pexxum jocTymna : JUisi aBTOPH3. TMOJb30BaTeneid. — TekcT :
JJIEKTPOHHBIH.

1.9. Pycckuii s3bIK KaKk WHOCTPAHHBIN : 3JIEKTPOHHO-OOpa30BaTENbHBIN pecype Uit
MHOCTpaHHBIX cTyneHToB : caliT / OO0 Komnanus «Ait Ilu Ap Meauna». — Capatos, [2021]. —
URL: https://ros-edu.ru. — Pexxum mocTyma: [UIst 3aperucTpup. mosib3oBareiei. — Tekcr :
AEKTPOHHBIH.

2. KoncyastanrtIliatoc [DnekTpoHHBIN pecypc]: cripaBodHas nmpaBoas cuctema. /OO0
«KoncynwranT [lmrocy» - DnextpoH. naH. - Mocksa : Koncynerantllmtoc, [2021].

3. ba3bl JaHHBIX NEPUOANYECKUX U3TaHUI:

3.1. ba3za nmaHHBIX TEPHOIUYECKUX W3JIaHHK : 3MeKTpoHHBIC XypHaIBE / OO0 UBUC. -
Mocksa, [2021]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexxum moctyma : uis
aBTOPU3. MOJIb30BATENEH. — TEKCT : JEKTPOHHBIN.

3.2. eLIBRARY.RU: nayuynas snexkrtpoHHas Oubnuoreka : cadt / OOO Hayunas
Dnexkrponnas bubmuoreka. — Mocksa, [2021]. — URL.: http://elibrary.ru. — Pexxum mocrtyma : s
aBTOPU3. MOJIb30BATENICH. — TEKCT : AJEKTPOHHBIN

3.3. «Grebennikony : snextponnas 6udmuoreka / U] I'pebennukos. — Mocksa, [2021]. —

URL:  https://id2.action-media.ru/Personal/Products. — Pexum goctyma : Juis aBTOPHS.
MoJib30Baresiel. — TEeKCT : 3IEKTPOHHBIH.

4. HanuoHajbHasi ?JJIEKTPOHHAsi OMOJMOTEeKAa : DICKTpOHHAas OuOIHOTEeKa
(benepanbHas rocyqapcTBeHHas MH(OpPMaLMOHHAs cucTeMa : calT / MUHHCTEPCTBO KYJIbTYpHI
P® ; PI'b. — Mocksa, [2021]. — URL: https://H36.pd. — Pexxum moctyma : mis mosib3oBaTenei
Hay4yHOU OMOMMOTEeKH. — TEKCT : 3JEeKTPOHHBIM.

5. SMART Imagebase Il EBSCOhost : [mopran]. - URL.:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum npoctyma : i aBTOPH3.
noJjib3oBaTeneil. — M300pakeHune : AIeKTPOHHBIE.

6. @enepanbHble HHGOPMANMOHHO-00pPa30BaTeIbHbIE OPTAJIbI:

6.1. Enunoe okHO jdocTyma K oOpa3oBaTelbHBIM pecypcam : (eaepanbHblii mopran /
yapeautens ®IAOY AINNO HPI'OIl m UT. — URL: http://window.edu.ru/ . — Texkcr :
JJIEKTPOHHBIH.

6.2. Poccuiickoe oOpa3zoBanue : deaepanpHblii nopran / yupenurear GI'AOY IO
LIPT'OIT u UT. — URL.: http://www.edu.ru. — TekcT : 3JeKTpOHHBIHA.

7. O6pa3oBareibHbIe pecypesl Yal'y:

7.1. DnextponHas Oubnuorexka Yal'V : monyns ABMC Mera-ITPO / OO0 «/lara
Okempece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum moctymna : ajis mojb3oBarenei
Hay4YHOM Onbnuoreku. — TeKCT : 3JeKTPOHHBIM.
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Corsacosano: s
3am.Hay. YUTuT Knoukosa A.B. / /77 /7 / 14.06.2020
Jloiknocets cotpyanka YU TuT OdHO MOJUTHCH

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JUCHUIIJINHBI

VYueOnas aynutopus Ne 216 ans mpoBeneHus jabopaTopHbIX 3aHsTHd. [lomernieHue
YKOMILIEKTOBAHO KOMIUIEKTOM YYeHHUECKOoi Mebenu Ha 16 mocajouHbIX MECT.

TexHuueckue CpeqcTBa: T0CKa ayAUTOPHAs, BRITSHKHBIC MIKA(bl, Ja00OPATOPHBIEC CTOJIBI

Pabouee mecTo s mpernoaBaTens

JlabopaTopHoe o00OpyJdOBaHHE: TEXHHUYECKHE, TOPCHOHHBIC U AHAIUTHYECKHE BECHI,
TEPMOCTaThl, CYIIWIbHBIE MIKA(bl, KaJOpPUMETPhI, IEHTpUdYyru, TepMoMeTpsl, pH-meTpsl,
MarHUTHBIE MEIIAIKH, HAOOPHI apeoOMEeTPOB, BOJISHBIE OaHU, pePPaKTOMETP, MOJIIPUMETP, HAOOD
ANIEKTPOJIOB I TOTCHIIMOMETPUYECKOTO THUTPOBAHMS, HAOOPHI XHUMHUYECKON TMOCYIbl U
XUMUYECKUX PEAKTUBOB, KOMIUIEKT Tabmuil. [lnomans 77,83 kB. M

[Ipubopnas 6aza XAJI HUTU:

Xpomaro-macc-criektpomerp  "Xpomark-Kpuctamm  5000" ¢ MCJ  -Ananmmzarop
xuakoctr (pH-merp/nonomep nadopatopusiit) «xcmepr-001-3» (0,1)» - AHaau3aTop KUIAKOCTH
(pH-metp/mionomep  BITK-tepmookcumerp  nmabopatopubiii)  «Ikcmepr-001-4»  (0,1)» -
AHanu3atop KUAKOCTH (KOHAYKTOMETp) «IkcmepT -002-2-6-0» - CrieKTpoMeTp SMUCCHOHHBIN C
nHIyKTUBHOCBsI3aHHOU Tu1azmoit ICAP-6500 Duo. - ITnamennsiit poromerp ®OITA — 2 — 01. -
Cnexrpodoromerp Unico 2100. PenrtrenoBckuit anammzatop bPA-17-02 - Anmapar
PEHTI€HOBCKHM U1l cnekTpanbHoro ananm3a «Cnekrpockan MAKC-GV». - Xpomatorpad
«Xpomarek- Kpucramn 500, ucnosnenwe 2» - IlopratuBablii xpomatorpad «dPI'X — 1»
Herexrop ®U/I. - IlopratuBnbiii xpomatorpad «PI'X — 1-2» (PU/I-Apron» - ["azoanamuzarop
MRU Optima 7» - Anamutuueckue Bechl Acculab Atilon ATL-220d4-1 - JIaGopatopHbie BEChI
Acculab VIC-510. Jlabopartopnas mocyma. [Tnomans 70,81 k.M

VYyebnass aymurtopus 212 s NpoBEACHHUS JICKIUH, 3aHATHA Ja0OpPaTOPHOTO THIIA,
TPYIIOBBIX M WHIUBUAYAIbHBIX KOHCYIbTAllMH, TEKYIIEro KOHTPOJIS M TMPOMEXKYTOYHON
aTTectaluu (¢ HaOOPOM JIEMOHCTPAIIMIOHHOTO O0OpPYIOBaHUS JUId OOecreueHUs] TeMaTHYeCKUX
WUIIOCTpAIlMii B COOTBETCTBMH C paboueld mporpamMMoi aucuuiuinHel). [lomemienue
YKOMILIEKTOBAHO CHENHaIN3UPOBaHHON MeOenbio Ha 24 MOCao4YHBIX MECT U TEXHHYECKUMU
CpeICTBaMU: 3KpaH HACTEHHBIN, Jocka aynuTopHas. PaGouee mecro mpemonaBatens, WI-FI,
uHtepHeT. [Inomanp 42,93 kB.M.

YyeOHast ayquTOpUs Al CAaMOCTOSITENbHOM paboThl ctyneHToB 230 ¢ moctynom k DBC.
IUIs CaMOCTOATeNIbHON paboTsl ctyneHToB, Wi-Fi ¢ noctynmom k OMOC, ObC. KoMmnbroTepHblii
KJIaCC YKOMIUIEKTOBAHHBIM CHEIHATU3UPOBAHHON MeOenbio Ha 32 TOoCaoyHBIX MECT U
TEXHUUYECKUMHU cpeacTBaMu o0ydeHus (16 mepcoHambHBIX KOMIIBIOTEPOB) C JOCTYIIOM K CETH
«Hutepuer», JUOC, IBC. [Tnomans 93,51 kB.Mm.

YuranbHbli 3a1 HaydyHOW Oubnuorexu (ayauropus 237) ¢ 30HOM Ui caMOCTOSITEIbHOMN
pabots1, Wi-Fi ¢ goctynom k QUOC, ObC. Ayautopusi yKOMIUIEKTOBaHA CHEIMATU3MPOBAHHON
Mebenbio Ha 80 MOocajioYHBIX MECT W OCHAIIEHA KOMITBIOTEPHOW TEXHHKOW C JOCTYIOM K CETH
«HUutepuer», JUOC, IBC, sxkpanom u npoekropoM. [Tnomans 220,39 kB.M.
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13. CIIEHUAJIBHBIE YCJIOBUA JJIA OBYYAIOIINXCHA C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbsA

OOyuarommecs ¢ OB3 u MHBaIMABl MPOXOJIAT NPAKTUKY COBMECTHO C JpPYyrUMU
oOyyaromumucs (B yd4eOHOH Tpymnmne) WIM HHIUBUAYaIbHO (IO JIMYHOMY 3asiBICHUIO
oOyyJaromerocs).

Onpenenenre MeCT MPOXOKACHHUS TPAKTUKHU Il oOydarommxcs ¢ OB3 u uHBanmmos
OCYIIECTBIISIETCS C YI€TOM COCTOSIHHSA 37I0POBbSI U TPEOOBAaHUH K MX JOCTYIMHOCTH ISl JAHHOM
kareropun oOyudaromuxcs. [Ipu omnpeneneHun MecT U yciaoBUHM (C y4€TOM HO30JIO0TMYECKOMN
IPpyNnbl W TPYNIbl  WHBAJIUAHOCTH  OOy4aromierocsi) MpoXOXAEeHHs yd4eOHOH u
MPOU3BOJICTBEHHON TPAKTHK JUIsI JAHHOM KAaTErOpHH JIMIl YYHTBHIBAIOTCS WHIWBUIAYyaJbHBIC
OCOOEHHOCTH O0O0YydYaroIMXcsi, a TakXke PpEeKOMEHJALUUHU MEAUKO-COIMATbHON 3KCIEePTU3BI,
OTpaXCHHbIE B UHJUBUyaJIbHON MPOrpaMMe peaduINTalii, OTHOCUTEIbHO PEKOMEH0BAHHBIX
YCIIOBUH U BUJOB TPy/a.

[Ipn omnpeneneHun mecra npakTuku st oOydarommxcs ¢ OB3 u mHBanumoB ocoboe
BHUMAaHUE yJeseTcsi 0€30MacHOCTH TPyJa W OCHAIICHUIO (000PYI0BaHHIO) pabodero Mecra.
PaGoune MecTta Ha MpakTUKY NMPEAOCTABISAIOTCS NPOo(UIBLHON OpraHu3aluel B COOTBETCTBUU
CO CIIeAYIOIIUMH TPEOOBAHUSAMMU:

—  naa odyyawmuxcsa ¢ OB3 u uHBaIMI0OB MO 3peHUI0 - CJAOOBMASIIMX: OCHAICHUE
crenuagbHOoro pabodyero wmecta OOUMM U MECTHBIM OCBELIEHHEM, OO0eCleuynBaoluM
OecrpensITCTBEHHOE HaxX0X/JI€HHWE yKa3aHHBIM JIMIIOM CBOEro pabodero Mecra U BBINOJHEHHE
WHIUBUAYAIBHOTO 3a/IaHUs; HAIMYNE BUICOYBEIUUUTENCH, JTYII;

— g o0yvaomuxcss ¢ OB3 u uvHBaIMIAOB 1O 3pPEHMI0O - CJeNbIX: OCHAICHUE
CHelHaIbHOTO paboyero Mecra THQPIOTEXHUYECKMMH OpPUEHTUpPAMHU M YCTpPOMCTBamMH, C
BO3MOJKHOCTBIO HCITOJIB30BAaHUS KPYITHOTO pelbeHO-KOHTpacTHOTO mpudTa ©u mpudra
Bpaiins, aKyCTUYECKUMU HaBUTAIIHOHHBIMU CpeICTBaMH, obecrneynBaroMMH
OecIpensITCTBEHHOE HaX0K/IEHHWE yKa3aHHBIM JIMIIOM CBOEro paboyero MecTa W BBINOJIHEHHE
WHIUBUAYAIBHOTO 3aJaHuS;

—  naa odoyyaromuxcsa ¢ OB3 n mHBaIMAOB MO CJIyXy - ¢Ja0OCBIIIAIMX: OCHAIICHUE
(oOopynoBaHue) crenuanibHOrO pabodero MecTa 3BYKOYCHJIMBAWOIIEH — ammaparypow,
TenedoHaMHu JUTsl CJIa0O0CIIBIIAIINX;

— 14 odyyaomuxcsa ¢ OB3 u HHBAJIUIOB MO CJIYXY - TJIyXHX: OCHAIICHUE CIEIHUAIBHOTO
paboyero mecta BHU3yaJbHBIMH HHAWKATOPAMH, MPEOOpPa3yIOIMIMMH 3BYKOBBIE CHTHAIbl B
CBETOBBIC, pPEUEBbIC CUTHAIBI B TEKCTOBYIO OETYIIyI0 CTpPOKY, Uil OECHpensTCTBEHHOTO
HAXO0XJICHUS YKa3aHHBIM JIMIIOM CBOEro paboyero MecTa W BBIMOJHEHHUS HHIWBUIYATbHOTO
3a/laHus;

—  guaa odyyarmuxess ¢ OB3 u uHBaAMaoB ¢ HapyumeHueM (yHKUMI OIOPHO-
ABUIaTEJLHOI0 ammapara: o0opyloBaHHe, 00ECIEUHBAIOIIee PEeaTu3alni0 SPrOHOMUYECKUX
MPUHIIUIOB (MaKCUMAJIBHO YI0OHOE AJIsi MHBAIM/IA PACIIOJIOKEHHUE DIIEMEHTOB, COCTABIISIONINX
pabouee MeCTO); MEXaHU3Mbl M YCTPOWCTBA, IMO3BOJIAIOLINE M3MEHATh BBICOTY M HAKIOH
paOouell MOBEPXHOCTH, MOJIOKEHHE CHAEHBS PabOYero CTyla MO BBICOTE M HAKJIOHY, YIoJ
HaKJIOHA CIMHKU PaboYyero CTyna; OCHAIIEHHWE CIELUATbHBIM CHAECHBEM, 00eCreynBaroIUM
KOMIICHCAIMIO YCWIIUS TIPU BCTABaHWU, CIICIIUATBHBIMU MPUCTIOCOOICHUSIMU I yIIPaBICHUS U
o0cCITy’)KUBaHUs 3TOr0 000pyIOBaHHUS.

VYcrnoBust opraHuzalMd M TPOXOXKIACHHUS MPAKTUKH, TOJTOTOBKM OTYETHBIX MAaTepHalloB,
MIPOBEACHUS TEKYIIEro KOHTPOJIS M MPOMEXYTOYHOM aTTECTALMH 110 MPAKTHKE 00eCIIeYnBalOTCs
B COOTBETCTBUU CO CIEAYIOUTUMH TpeOOBAHUSIMHU:

—  OObem, Temm, (GOpMBI BBITIOJHEHUS WHIUBUAYAIBHOTO 33/IaHUS HA TMEPHUOJI MPAKTUKU
yCTaHABIUBAIOTCS HMHAWBHUIYATbHO Ui KaXXIOro oOydarolerocs yKa3aHHBIX KaTeropwii. B
3aBHCUMOCTH OT HO30JIOTUM MAaKCHUMaJbHO CHIXKAIOTCA IPOTHBOIIOKAa3aHHbIE (3pUTENIbHBIE,

®opma A Crpannna 31 u3 32



MunucrepcTBo 00pa3oBanus U Hayku PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpaMma 1o JUCHHUILINHE

3BYKOBBIE€, MBIIIEUHBIE U Ap.) Harpy3Ku.

—  VYuyeOHble W y4eOHO-METOIUYECKHME MaTepuanbl MO MPAKTUKE NPEACTABISIOTC B
pa3nuuHbIX QopMax Tak, yToObl oOywaromuecs ¢ OB3 u MHBanmuApl ¢ HApyHICHUAMHU CIyXa
MoJTy4aiay MHGOPMALHI0 BU3YAJIbHO (JOKYMEHTAIMs 10 MPAKTUKE IMEeYaTaeTCs YBEINYCHHBIM
mpudTOM; TMPENOCTABISIOTCS BHACOMATEpUANbl M HATJSAHBIE MaTepHajbl IO COJCPKAHUIO
MIPaKTUKHU), C HAPYLIEHUSIMHU 3pEHUsl — ayAUaJbHO (HAIpHUMeEp, C KUCIOJIb30BAHUEM NPOTpaMM-
CHUHTE3aTOPOB PEYM) WIH C IOMOIIbIO TUPIOMHPOPMAIIMOHHBIX YCTPOUCTB.

—  ®opMma npoBeJIeHUs] TEKYLIEro KOHTPOJS YCHEBAEMOCTH M MPOMEXKYTOUHON aTTeCTallUH
st oOyvaromuxcss ¢ OB3 ¥ WHBaIMIOB yCTAaHABIMBAETCS C YYETOM WHIMBHyaTbHBIX
ncuxo(u3nueckux 0CoOEHHOCTEH (YCTHO, MMCbMEHHO, MPH MOMOIIM KOMIbIOTEPa, B (opMme
tectupoBaHus U T.1.). [lpu HeoOxoaumoctn  oOydaromemycs IIPENOCTABIIACTCA
JOTIOJTHUTEIBHOE BPEMsI I71sl MOATOTOBKHU OTBETA U (MJIM) 3alUTHI OTYETA.

Pa3pabotuuku: W » noueHt H.B. Tepéxuna 16.06.2020
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