MuHucTepcTBO HayKH U BhIcIIero odpasoBanus PO

o o Dopma
VYIbSHOBCKUI rOCYyJapCTBEHHBII YHUBEPCUTET

®-Paboyas mporpaMma o JUCHUILINHE

YTBEPXKJIEHO
4eHOro coBeTa VIHCTHTYTa MEHIHHEI,
5KOJIOTHH U (PUBHYECKOH KYIBTYPHI

7 » mast 2023 r., mpotokos Ne 9/250

/7
A/ | « /B, Mumienko /
F (noonucw, pacuiugposxa noonucu)

17 mag 2023 r.

JucnurnHa XUMUSI OKPYKATOUIEN CPEJIbI 1
MOHHUTOPHUHI OKPYKAIKOIIEU CPEJbI

DaKkynbTeT IKOJIOTHYeCKHU il

Kadenpa OO0ueii 1 6MOJIOTHYECKOI XMMUH

Kypc 4

Hamnpasnenne (cienmansHocTh)  04.03.01 Xumust

Hanpasnennoctb
(mpoduiib/criennanu3arus) XHMMS OKpYKaroLed Cpepl,
XUMHYECKas FKCIEePTH3a U FKOJIOTHYECKasi 0€30MacHOCTb
dopma 00ydeHUST OUHAasI

Jlata BBeneHus B yueOHbIi miporiecc Yil'V: « 1 » cenrsiops  2023r.

[Iporpamma akTyanu3upoBaHa Ha 3acenanuu kadeapsl: mpotoko Ne 1 ot 29.08. 2024 r.
[Tporpamma akTyanu3upoBaHa Ha 3aceaHuu Kadeapbl: IpoTokos Ne  oT 20_r.

[IporpamMma akTyanu3upoBaHa Ha 3aceqaHuu Kadeapsl: MpoTokoia No_ ot 20_r.

Ceenenus o pazpaboTunKax:

OJDKHOCTH
015(0) Kadenpa A ’
y4€Hasl CTENeHb, 3BaHUE
Tepéxuna Haransa BuktopoBHa O06meit u K.0.H., IOLIEHT

OMOJIOTHYECKON XUMUU

COT'JTIACOBAHO

3aBenyronuii BeITycKaromie kadenpoii, 00-

el u OHOJIOTHYECKON XUMUU

197/ 8
( &= __ 1llpons O.10. /
0onuce (0]

« 16 » Masx 2023 r.




MunucrepcTBo 00pa3oBaHus U Hayku PO

o o Dopma
VYIIbSAHOBCKUI rOCYAapCTBEHHBIH YHUBEPCUTET

@ - PabGouast mporpaMma o JUCIUILIHHE

1. EJIX U 3AJJAYM OCBOEHMSI JUCLUTLJINHBI

Ilenu ocBOeHMS TUCIUTITHHBI:
- (OpMHPOBAHHE CHCTEMHBIX 3HAHHM, KOTOPHIE HEOOXOIMMBI CTYIECHTaM IPH PACCMOTPECHUU
(UBHKO-XMMHUYECKOH CYITHOCTH W MEXaHH3MOB TIPOIECCOB, IMPOUCXOSAIIMX B MPHUPOJE, O
HaIPaBJICHUN XUMHUYECKUX MTPOIIECCOB, 00 MX CKOPOCTH U O CTPOCHUHU BEIIECTBA,
- U3y4eHUE MPOIIECCOB MUTPAIMU M TpaHCHOPMAIMK XUMHUYECCKHX COCIUHEHUHN MPHUPOJTHOTO U
AHTPOTIOTEHHOTO MTPOUCXOXKACHUS B atMocdepe, uTocdepe u ruapocdepe;
- (opmupoBaHWEe 3HAHWI W YMEHHWI, MO3BOJIAIONIMX PEIIaTh 33Ja4d, CBS3aHHBIC C (PU3UKO-
XUMHYECKUMH MPOIIECCaMU, TIPOTSKAIOIIMMHE C YIaCTHEM a0MOTHYISCKUX (DAKTOPOB B pa3IMIHBIX
reocdepax;
- O3HAKOMJICHHWE C MPHHIIMIIAMH, METOJAMH M YCTPOMCTBAMH, MPUMEHSICMBIMU TMPH KOHTPOJIE
COCTOSTHUS Cpebl OOMTAHHMS, METOIaMHU IMPOTHO3UPOBAHUS IKOJOTHICCKOW 0OCTAHOBKH M Upe3-
BBIYAHBIX CUTYaIlUI;
- TIOJITOTOBKA CIEIHAIMCTOB K YUACTHIO B HAYYHO-HUCCIICIOBATEIILCKON JISITSIILHOCTH B 001acTH
MOHHUTOPHHTA CPeJIbl OOUTAHUSI.

3agauu ocBOEHMS TUCIIUIIJIHHBI:
- paccMOTPETh B3aWMOJICHCTBYIOIIHE XUMHUYECKHE, (pU3UYecKre W OWMOJIOTHYECKUE TPOIIECCHI,
MPOTEKAOIINE B PA3IUNYHBIX Treocdepax v MOHATh XapaKTep BIUSHUAS HA HAX YEJIOBEUECKOM jes-
TEIBHOCTH;
- BBECTU CTYACHTOB B KPYr MpoOJieM, CBSI3aHHBIX CO CPEICTBaMU HAOIIOACHUS, KOHTPOJI U Me-
TOAMYECKUMHU OCHOBAMH OLIEHKH U MPOTHO3a COCTOSIHUS CPEIbl OOUTaHUS,
- JIaThb TEOPETUYECKHE 3HAHMS U MPAKTHUYECKHE HABBIKM, HEOOXOJIMMBbIE Ui BHIOOpa METOJIOB
OCYILIECTBJICHUSI MOHUTOPUHTA U MPUOOPOB KOHTPOJISI Cpeibl OOUTAHUS; TPOTHO3UPOBAHUS KO-
JIOTHYECKOM 0OCTAaHOBKHU W YPE3BBIYANHBIX CUTYaIIHI;
- OCBEILIEHHE KIIIOYEBBIX BOIPOCOB MPOrPaMMBbl; MaTepHall JIEKIMA MpU3BaH CTUMYIUPOBATH
CTYICHTOB K MOCJeIyIoIIel CaMOCTOATEIbHON padoTe;
- opmMupoBaHuEe yMEHUI U HABBIKOB JIsl PELICHUS MPOOIEMHBIX U CUTYallMOHHBIX 3a/1a4.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII

Jucuumnnuna « XuMusi OKpy>Karolieil cpeibl ¥ MOHUTOPUHT OKPYXAIOIIe cpeib» OTHO-
cutcs k bioky b1 Jluctummunel (Mo1yan) BapuaTUBHAS YacTbh, JUCLUILIUHBI IO BHIOODY.

Jlis ycBoeHust Kypca «XHUMHUS OKPYKaoLIel cpelbl © MOHUTOPUHI OKpY)KaloIleh cpe-
IbD» HEOOXOAMMO 3HATh HEOPraHMUYECKYI0, aHAIUTUYECKYI0 M (DU3UYECKYI0 XHUMUIO, OCHOBHBIE
KJIACChl OPraHUYECKUX U HEOPraHMUYECKUX COCIMHEHHUH U UX XUMHUYecKue cBoiicTBa. [loHsaTus u
METO/Ibl, UCTIOJIb3yEMbIE B JAaHHOM Kypce MOTYT OBbITb MPUMEHEHBI MPHU BBHIIOJHEHUU BBIMYCK-
HBIX KBaJTU(UKALMOHHBIX pabOT XUMHUKaMU-OaKaIaBpamH.

3. NEPEYEHb NJIAHUPYEMBIX PE3YJbBTATOB OCBOEHUSA JUCIIU-
IVIMHBI, COOTHECEHBIX C INTAHUPYEMbBIMU PE3YJIbTATAMUN OCBOEHUSA
OBPA3OBATEJIbHON ITPOTI'PAMMBbI

N3yuenne aucuuminHel « XUMHUsI OKPYKAIOIIEH cpelibl U MOHUTOPUHT OKpYKaroulen cpe-
neD» B pamkax ocBoeHus OITOIT 04.03.01 Xumus HampaBieHO Ha GopmupoBaHHe y obOyuaro-
LIUXCS CIIEYIOIINX KOMIETEHIIUMN:

J CMOCOOHOCTh BBINIOJHATh CTAHJAPTHBIC OTEpalMy MO MpelaraéMbiM METOJMKaM
(TIK-1).

J Croco0eH KCI0JIb30BaTh OCHOBHBIC 3aKOHOMEPHOCTH XHMHUYECKON Hayku W (yHIa-
MEHTAJIbHBIC XUMHUYCCKHE TIOHSATHS TPU PEIICHUM KOHKPETHBIX MPOM3BOJICTBEHHBIX 3a-
nau (ITK-6).
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Jlna ycnewtnozo yceoenus OucCyuniunsl CHyoeHm 00JIMHCEeH:
1. umers npencrasiieHue:
- 0 ()yHIaMEHTAIBHOM €IMHCTBE €CTECTBEHHBIX HAayK, HE3aBEPIIEHHOCTH €CTECTBO3HAHMS U
BO3MO’KHOCTH €T0 JallbHEHIIIETO pa3BUTHS,
- 0 MIPOUCXOXKJICHUE XUMUIECKUX IIEMEHTOB;
- 00 OCHOBHBIX XUMUYECKHUX CUCTEMaX U MpoIleccax, PeakIMOHHOW CIOCOOHOCTH BEIIECTB;
- 0 TIPOUCXOKJICHUU U SBOJIIOLIUH 3EMJIH;
- 00 00pa3oBaHUM U COCTaBE 3eMHOM KOPBI, aTMOC(hepsl U TUAPOChHEpHI.
2. 3HaTh:
- IMETh LIEJIOCTHOE MPEJICTABICHHUE O MPOIECCAX U SBICHUSAX, IPOUCXOSIINX B HE)KUBOU U JKHU-
BOW IIpUpOJIE
- CTPpYKTYpy Ouocepbl U ee OCHOBHBIE YHEPIreTUUECKUE TOTOKH;
- OMOTEOXUMUYCCKHUE ITHKIIBI;
- OCHOBHBIE HAIPABJICHUS! HETATUBHOTO aHTPOMIOTCHHOTO BO3ACHUCTBHUS HA IOTOKH OMOTEOXUMHU-
YECKUX [UKJIOB M HA MEXaHU3MbI HAPYIICHUS PUPOIHBIX IIHKIIOB;
- 0COOEHHOCTH MOHHTOPWHTA Pa3IIMYHBIX CPET;
- yTH YCTPaHEHHS HETAaTHBHOTO aHTPOIOTEHHOTO BO3JCHCTBHS HA MOTOKH OMOTCOXUMHUYIECCKIX
IIUKJIOB ¥ HA MEXaHW3MbI HapyIIECHUS IPUPOTHBIX ITUKIOB.
3. yMeTh:
- TIOJTOTOBUTH M MPOBECTH MCCIICIOBAHNE XUMUYCCKHX SIBJICHHI U BEIICCTB
- MPOTHO3UPOBATH BO3MOXKHBIE ITYyTH MHUTPAIMM U TpaHC(HOPMALUKU XUMUYECKUX COCAMHEHUN B
00BeKTax OKpYXKAIOUIeH cpeibl U OLIEHKH WX BO3ACUCTBUA HA OUOTY;
- peliath 3aJaud, CBA3aHHbIE ¢ GU3NKO-XUMUYECKUMU MPOILecCCaMi, MPOTEKAIOIIMMH C y4acTH-
eM abMoTHYeCKHX (PAKTOPOB B pa3IMUHBIX reocdepax.
4, Biamers:
- - HaBBIKOM HCTIOJIb30BaHMS HEOOXOUMBIX MPUOOPOB U JaOOPATOPHOTO 000PYI0BAHUS NTPH
MIPOBEJICHUH HCCIIEI0BAHUI;
- IpueMamMu 00pabOTKH PE3yabTaTOB aHATIN30B;
- BJIaJIETh OCHOBHBIMU IpUeMaMU pabOThI C 00bEKTaMU OKPYXKAIOILEeH Cpelibl;
- Hay4HO OOOCHOBBIBATh HAONIOIa€MbI€ SBIICHUS;
- YBEpEHHO OPUEHTUPOBATHCS B MHPOPMAIIMIOHHOM MOTOKE (HMCIOJIb30BaTh CIIPABOYHBIC IAHHBIC
1 6ubsmorpaduro 1Mo Tor WM KHOU mpobieme).

KOI[ 1 HAMMCHOBAHUC pC€aIn3yc- HepequL IJIAHUPYCMBIX PE3YJIbTATOB O6y‘~ICHI/I$I 10 AucC-
MOM KOMITETCHIIMHU OUITIIMHE (MO)IYJ'IIO), COOTHCCCHHbIX C MHAUKATOpaMH 10~
CTHIXKCHHA KOMHCTGHI_II/Iﬁ

IIK-1: cmocoOHOCTE BBIIIOJHATE | 3HATH: OCHOBHBIE JTAIIbI IMPOBCACHUA na60paT0pHoro Huc-
CTAaHAAPTHBIC OIICpaluu IO MPEa- | CJICAOBAHUA

JJaraCMbIM MCTOJHKaM
YMeTs: BBI6I/IpaTL MCTOAUKHU IMOCTAHOBKHU U IPOBCIACHUA
na60paTopH0ro HUCCICA0BaHUA

Brnagets: ucnonp3oBaTh HEOOX0oAMMOE JabopaTopHoe 000-
pyJOBaHUE U MPUOOPHI B XOJI IPOBEICHUS J1a00PaTOPHOTO
UCCIICTIOBAHHUS
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IIK-6: cnocoOeH uCHoJIb30BaTh
OCHOBHBIC 3aKOHOMEPHOCTH XH-
MUYECKON Hayku H (yHIaMEH-
TaJbHbIE XHMHYCCKUE IOHSITHUS
[IPU PEIICHUU KOHKPETHBIX IIpPO-
M3BOJICTBEHHBIX 3124

3HaTh:

0a30BEIl MaTepuall, HCOOXOMUMBIHN [UIS BEIOOpPa METOJOB OCYIIECTBIIC-
HUSI MOHHTOPHHTA W TIPUOOPOB KOHTPOJS CPeIbl OOUTAHUS; TIPOTHO3HU-
POBaHUS 3KOJIOTHIECKON 0OCTAHOBKY M YPE3BBIYAWHBIX CUTYAIHI;
-THITOBBIC XUMHUKO-TEXHOJIOTHYCCKIE MPOIIECCHI U JICXKAIUE B UX OCHO-
Be (DU3UKO-XHUMUYECKHEC 3aKOHOMEPHOCTH;

- OCHOBHBIC THITHI HCIIOJIB3YEMBIX B TEXHOJIOTHH KOHCTPYKIIMOHHBIX U
(hYHKIIMOHATIHLHBIX MaTEPHAJIOB;

- CYITHOCTh OCHOBHBIX XMMHYCCKHX TIPOU3BOJICTB.

YMeTh:

- HKCIONB30BaTh MPUOOPETEHHBIC 3HAHUS B PO(HECCHOHALHOM JIes-
TEJIbHOCTHU

Brnaneth: TCOpETUYECKUMH OCHOBAMH XMMHYECKUX MPOU3BOICTB,
MPAKTUYCCKUMHU HABBIKAMH MOTYUCHHSI SKCIICPUMECHTATBHBIX TAHHBIX.

4. OBIHAA TPYAOEMKOCTD JUCIUIIJIMHBI

O0beM JUCHMILIMHBI B 3a4eTHBIX euHuIax (Bcero): 5 3E
ITo Buaam yue6Hoii padors! (B yacax): 180

Bua yueOHoii paGoThl

KoaunuecrBo yacos 180

Bcero no miany B T.4. 10 ceMecTpaMm
7
1 2 3
KonTakTHas pabora oOyda- 90/36* 90/36*
IOIIMXCS C TIpeToIaBaTesieM
AyIUTOPHBIE 3aHATHUS:
Jlexunu 36/18* 36/18*
[IpakTrnueckue u ceMuHap- i -
CKHE 3aHATHUS
JlaGopaTtopubie paboThI (J1a- * 54/18*
. 54/18
OOpaTOPHBIN TPAKTUKYM )
CamocrosTenbHas padoTa 54 54
Texymuii KOHTPOJIb (KOJIHYe- TecTtupoBaHue, yCTHBIN N
) TectupoBaHue, yCTHBIN OIPOC,
CTBO ¥ BUJI: KOHTPOJIbHAS pa- orpoc, 3amuTa jradbopa-
3amuTa Jab0paTopHbIX padboT
00Ta, KOJUIOKBUYM, pedepar) TOPHBIX pabOT
Kypcogas pabota HE MPEyCMOTPECHA HE MPeyCMOTpEHA
Bujbt npomesyrounoi arre- DKk3amMeH/36 DOx3amen/36
cTanuu (3K3aMeH, 3a4eT)
Bcero 4acoB 1o JUCIUILIMHE 180/36* 180/36*

®opma A

Crpannna 4 u3 29




MunucrepcTBo 00pa3oBaHus U Hayku PO
VIbSHOBCKHI rOCy1apCTBEHHBIH YHUBEPCUTET

Dopma

@ - PabGouast mporpaMma o JUCIUILIHHE

Coz[epmafme JAUCHHUIIINHBI. Pacnpene.ﬂe}me 4yacoB 110 TeMaM U BUJ1aM y‘leﬁHOﬁ

padoThI:

HaszBanue pa3aeioB u
TEM

Bcero

Buabl yueOHBbIX 3aHATHI

AyIMTOpHBIE 3aHATHUS

B T.4.

JeK-
18001

IIpakTu-
YyecKue
3aHATHSA,
CeMHHA-

pbl

J1a00-
paTop-
HbIE
pabo-
ThI

3aHATHS
B MHTEp-
AKTHB-
HOM

popme

Cawmo-
CTOs-
TeJb-

Hast
pabota

®opma Te-
KYLLer0 KOH-
TPOJs 3Ha-
HU

1

N

4

5

6

7

8

1. [Ipenmer n3ydeHus u 3a-
Jla4l XUMHU OKPYXKaroLen
Cpeasl 1 MOHUTOPHHTA
OKpY’Karolleh cpepl.

~

4

Tecrupona-
HHUE, YCTHBIN
ompoc,  3a-
mura  J1abo-
paTOpHBIX

pabor

2. X¥MHUY€ECKHE OCHOBBI
SKOJIOTUUECKUX B3aUMOJIEN-
CTBUH

10

10

Tecrupona-
HHUE, YCTHBII
onpoc, 3a-
muTa J1abo-
PaTOPHBIX
pabor

3. ToKCHKaHTBI OKpPYKar0-
el cpenpl.

Tectupona-
HHE, YCTHBIN
orpoc, 3a-
muTa 1abo-
paTOpHBIX
pabor

4. Xumus runpochepsl.

13/4*

8*

Tectupona-
HHUE, YCTHBII
orpoc, 3a-
mmTa Ja00-
paTOpHBIX
pabor

5. Xumus mutocdepsl.

13/4*

4*

Tectupona-
HUE, YCTHBII
0I1poc, 3a-
mwuTa 1abo-
PaTOpHBIX
pabot

6. Xumus atMmocepsr.

13/4*

8*

Tectuposa-
HUE, YCTHBII
oI1poc, 3a-
mura Jiabo-
PaTOpPHBIX
pabot

7. Tokcuueckoe BO3 el -
CTBHE 3arpsA3HSIONINX Be-
LIECTB HA OKPY’KAIOIIYIO

cpeny.

13/2*

4*

Tectupona-
HUE, YCTHBII
OIIpoC, 3a-
mura J1abo-
PaTOpHBIX
pabor

8. MOHUTOPHUHT OKpYKaro-
el cpeapl.

11/2*

4*

Tectuposa-
HUE, YCTHBIN
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orpoc, 3a-
mura 1abo-
PaTOPHBIX
pabot

9. KoHTpomb 1 OlleHKa co- 13/2* 4 - 9 4* 4 Tectupona-
CTOSIHUS OKpYXaroLIei cpe- HHE, YCTHBIN
TIBL. orpoc, 3a-
mura J1abo-
PaTOpHBIX
paboT

10. ITpomblnuieHHbINA pUcK U | 8/2* 2 - 4* 10 Tectuposa-
paLMOHAIIBHOE IIPUPOAO- HHE, YCTHBIN
MOJIb30BaHUE. orpoc, 3a-
mura 1abo-
paTOpHBIX
pabot

Hroro 180/36* | 36/18* 54/18* 36* 54

* - KOJIMYECTBO YaCOB, MTPOBOIMMBIX B HHTEPAKTHBHOM (hopme

I/ICIIOJIB3yeMbIe HHTEPAKTUBHbLIC oﬁpasonaTe.m,Hble TEXHOJOI'NH

B mporecce n3ydeHus: MUCHUIUIAHBI, C TENbI0 (POPMUPOBAHUS M PA3BUTHS MPOQPECCHO-
HAJIBHBIX HABBIKOB O6y‘—IaIOHII/IXC$I, HapAny € TpaAUIIUOHHBIMU BUAaAMU 33H$ITPII>1, IMPOBOAATCA 3a-
HATUS B MHTEPAKTUBHBIX (pOopMax: KOMMBIOTEPHBIX CUMYISILIHMMA, AETOBBIX W POJIEBBIX HUIP-
CEMHUHAPOB, pa300p KOHKPETHBIX CUTYyalluid, B COUETAHUU C BHEAYAUTOPHOU paboToii. B pamkax
y4eOHOT0 Kypca IpeayCMOTPEHBI BCTPEUH C MPEACTABUTENIIMHU POCCUNCKUX U 3apyOEKHBIX YHH-
BEPCUTETOB U HAYYHBIX OpPraHU3allui, MacTep-KiacChl SKCIIEPTOB U CIIEIUATHUCTOB.

Jlexuu mpoBOAATCS B CIEAYIOIIUX (GopMax: JeKIUs-BU3yanu3alus (C UCIOJIb30BaHUEM
pa3nuyuHbIX (HOPM HATJISITHOCTH: KOMITBIOTEPHBIE CUMYIISLIUU, PUCYHKH, (OTO, CXEMBI U TabJu-
1bl), JIEKIUA-KOHCYNbTalUs (OcyliecTBisgeMas B (popmMare «BOMPOCHl — OTBETHD»), MpoOIeMHAas
JIEKIUS U JISKIHS ¢ 3apaHee 3alUIaHPOBAHHBIMU OLIMOKAMH.

[IpakTideckue 3aHATHS MPOBOAATCA B cleAyOHINX (opMax: KOJUIEKTUBHBIN pa3dop pe-
IICHUS CUTYAI[MOHHBIX 33714 Ha OCHOBE aHaIM3a MOJOOHBIX 3a/1a4, aHAJIU3 PE3y/IbTaTOB JIEMOH-
CTPallMOHHOTO JKCIEPUMEHTa, a TakKXKe BBIINOJHEHUE HCCIEA0BATEIbCKUX PAbOT YacCTHYHO-
MTOMCKOBOTO XapakTepa.

5. COOEPKAHUE JUCIHHUII/IMHBI

Tema 1. IIpenmer u3yueHus: U 3aa4u XMMHUH OKPYKAKOLIEeH cpelbl 1 MOHUTOPHUHIA
OKpY Kamoulei cpeabl.

Omnpenenenre u 00BEKTHI U3YUCHUS XUMUU OKpyxarwomien cpensl. [loustus o 6uocdepe
u Hoocdepe. OCHOBHBIE MOHATUS XUMUHU OKpYXKatolei cpeapl. buoreoxuMuueckre MUKIbI dj1e-
MEHTOB M BemiecTB. KpyroBopoT OHMOTEHHBIX JIIEMEHTOB. AHTPONOTEHHOE BO3JCHCTBHE Ha
OKPYXAIOILIYIO Cpeqy. 3arpsA3HsIONIee BEIIECTBO, UCTOYHUK 3arpsA3HEHUs, CTOK 3arps3HSIOLIErO
BelllecTBa. AHTPOIIOT€HHBI KPYTOBOPOT BenlecTBa. PecypcHblid K. OCHOBHBIE 3aJa4ll XUMHUH
oKpyxaromieit cpenpl. OnpeneneHne U 00beKThl MOHUTOPHHTA OKPYKAIOIIEH CPeIbl.

Tema 2. XuMH4ecKHe OCHOBBI DKOJIOITHYEeCKHUX B3aMMOJAeiiCTBH.

Okonorudeckue GakTopsl cpenbl. Jlumutupyromuii dakrop. 3akon ontumyma. HeonqHo-
3HAYHOCTh JIeHCTBUS (hakTopa Ha pasHble PyHKIMU. B3anmmoneiictBue daktopos. BoszaelicTBue
XMUMHYECKOTO KOMIIOHEHTa abuOTHUecKoro (akTopa Ha XHBbIE OpraHu3Mbl. Brusaue pH nHa
BBIKMBAEMOCTh OPraHW3MOB-THAPOOHOHTOB. AdPpOOHBIE M aHA’pOOHBIE OpraHU3MBL BrusHue
KOJIMYECTBA PACTBOPEHHOTO KUCIOPOJa Ha BUAOBOI COCTaB M YHCIEHHOCTh THAPOOHMOHTOB. 3a-
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BUCUMOCTbH KMBBIX OPraHM3MOB OT KOHLIEHTPALlMM MHHEPAJIbHBIX COJIEH B cpefie. XUMUUYECKHUE
SKOPETYISITOPHI.

Tema 3. TOKCHKAHTBI OKPY KalOLIei cpeabl.

Heoprannueckne TokcukanTol. PTyTh kak 6uonua. CBUHEI KaK TOKCUKAHT OKPYXarolen
cpenbl. Kagmuil Kak TOKCUKAHT OKpYy»Karouien cpenbl. JJMOKCUHBI U POJICTBEHHBIE UM COEAMHE-
HUS. DKOJIOTUYECKUE MTYTH TUOKCUHOB B Onochepe. DU3HKO-XUMUIECKIE CBOMCTBA JUOKCUHOB.
Hcrounuku AMOKCHHOB (TIOJIMXJIOPUPOBAHHBIX OPraHUYECKUx coeauHeHui). [IpoOGraembr MoHM-
TOPUHTA TMOKCUHOB.

Tema 4. Xumus rugpocdepsbi.

I'maposiornyecknii HUKI. YHUKAIbHBIE CBOMCTBA BOJIbI. XMMUYECKUN COCTAB IPUPOIHBIX
BOJl. OCHOBHBIE BU/IbI TPUPOJIHBIX BOJ U OCOOEHHOCTH MX COCTaBa.

XapakTepuCTUKH OCHOBHBIX KJIACCOB 3arpsi3HAIOMINX BeniecTB. OCHOBHBIE MCTOYHUKH
MOCTYIUICHUS 3arpsI3HSIONINX BEIIECTB B BOAHYIO cpeay. CTouHble BOABL. [IpOMBINITIEHHBIE CTO-
k. AtmocdepHbie BbimaaeHus. OCHOBHBIE MPOIECCHI MUTPAIMU 3arpsS3HAIONIMX BEIIECTB B
MPUPOJHBIX BoJax. DOpMBI CYIIECTBOBAHMS 3arps3HSIONIMX BEIIECTB B BOJHBIX cpeaax. Bos-
NEHUCTBUE 3arps3HSIONINX BEIIECTB HA BOJHBIC OPTaHU3MBI. BHOAKKYMYJSIHS 3arps3HSIIOMINX
BEIIIECTB ¥ MHUTPAITUS TIO MHUIIEBBIM HETsIM. TOKCHUECKOe BO3/CHCTBHE.

CtouHbIe BOJBI U METOJIBI MX OYMCTKH. THITBI CTOYHBIX BOJ. XapaKTEPUCTHKA UX COCTa-
Ba. OCHOBHBIC TIOKA3aTENH, XapaKTEPHU3YIOIINE 3arps3HEHHOCTh BOJOEMOB. METOIbI OYHUCTKH
X035MCTBEHHO-OBITOBBIX CTOYHBIX BOJI. METOIbI OUMCTKU CTOYHBIX BOJ MPOMBITIUICHHOCTH. [1n-
TheBasi BoJa. MeTobl TIOJIyYeHHS] MUTHEBOM BOjBI. IlepBuuHas, BTOpUYHAs, TpeTUudHas obOpa-
00TKa CTOYHBIX U MPUPOJIHBIX BOJ. [IpoGrieMbl 3arps3HeHns MUTHEBOM BOJBI B pe3y/bTaTe XJO-
pupoBaHus. AIbTepHAaTUBHBIE METObI J€3UH(EKINN TUTHEBOW BOIBI.

Tema 5. Xumus aurocdepsbl.

[Ipoucxoxnenue, cocraB u (QpyHknuu mousbl. OOpa3oBaHHWE MOYBEHHOTO ciosA. Ero
CTPYKTYypa, YHUKaJIbHbIE cBOMCTBA U ¢yHKUMU. OcHOBHBIE THIHI OYB. [loHATHE O reorpaduue-
CKOM 30HAJIBHOCTU. MeEXaHWYEeCKHil COCTaB MOYB. XMMHYECKUM cOcCTaB MmoyB. OpraHuyeckoe
BelecTBo 1moyB. CocTaB U CBOMCTBA T'yMYCOBBIX BellecTB. CBOKCTBA MOYB.

XHUMHYECKUH cOCTaB 3¢eMHOM KOpbl. [lose3Hbie nCcKkonaeMele.

[Ipumenenue ynoOpeHuil uisi moaepkanus miogaopoaus noys. [Inonopoaue nous. [1u-
tarenbHble 37eMeHTsl (N,P,K) mous. [Ipumenenne ynoOpeHui ¥ M3BECTKOBAHHUE IMOYB KaK OC-
HOBHBIE€ arpOTEXHUYECKHE MPUEMBbI MOAJAEPKaHUSA II0A0poausi 1ouB. OCHOBHBIE THUIIBI MUHE-
pabHBIX M OpraHuuyeckux ynoopenuil. [lpuHuunel pacyera BHOCHMBIX 103. OTpuLaTeNlbHBIE
HKOJIOTHYECKUE MOCJIEJACTBUS TMPUMEHEHUsl yIOOpeHMii: HAaKOIJICHHE HUTPATOB B PACTCHMSIX,
MOJKUCIICHUE, 3arpsA3HEHUE IOYB TSKEIBIMU MeTaulaMu U Jp. lIpumeHeHune XuUMHUYECKHUX
CPEICTB 3alIUThl pacTeHUui B OOprOE 3a moBbIlIeHUE ypoxkaiiHocTu. Kinaccudukanus nectunu-
JIOB 1O OOBEKTaM BO3ACUCTBUS U TUIY XMMHUYECKHUX COeTUHEHHI. OTpHIlaTeIbHbIe HKOJIOTUYE-
CKHE MOCJEACTBUS UCIIOIb30BAHUS MTECTULIUIOB B CEIBCKOM XO35HCTBE.

[TouBa kak reoxumuueckas cpena. OOmas XapaKTepUCTHKA, CXOJCTBO M pa3jMyue C
MpUpoAHBIMU BoAamHu. [loHsATHE TeoXxuMHuUecKoro Oapbepa. THIBI TeOXMMHUECKUX OaphEepPOB B
MOYBEHHBIX cpenax. 3arpsi3HeHue nmouB. OCHOBHBIE KJIACChl BEIIECTB, 3arpsA3HSIOIIUX MMOYBEH-
HBIM croil. ICTOUHMKHM UX TOCTYIIEHUS, (JOPMBI CYIIECTBOBAHUS, MOJIBKHOCTh B MIOYBEHHOM
clioe, MEXaHU3MbI TpaHC(hHOPMAIIUK U MTOCTYIUIEHUS B pacTeHUs. CrocoObl peKyIbTHBAINH TIOYB.
3arpsi3HeHHe TsDKENBIMU METallllaMH U crocoObl ero ycrpaHeHus. CriocoObl 0O0pabOTKU MOYB,
3arpsI3HEHHBIX TePOULIUTHBIMUA OCTATKAMH U He(DTIHBIMH YTIIEBOAOPOIAMH.

Tema 6. Xumus armocdepbl.

ATMocdepa kak 00bEKT U3y4eHHsS] XUMHUH OKpYykaromiei cpenbl. CocTaB M CTPYKTypa aT-
Mocdepbl. DBomonuss atMoc(epsbl, ee OMOTeHHOE MPOUCXOXkaAeHue. BosaelcTBUE CONHEYHOMN
paguanuu Ha atMocdepy. Monbl u paaukansl B atMochepe. 3arpsisaenue atmochepsl. OCHOB-
HbIE KJIACChI BEIIECTB, 3arps3HAIOMNX atMochepy. XUMUsS BEpXHUX cI0eB aTMocdepbl. OCHOB-
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HBbIC PEaKIIMOHHO-CIIOCOOHBIC YacTHUIIbI MOHOCHEpPHl U cTpaTtocdeprbl. XuMHUS CTPATOCHEPHOTO
o30Ha. VcTomenue 030HOBOTO CJI0sl B pe3yJIbTaTe aHTPOIIOTEHHOIO BO3JICHCTBUS Ha aTMOchepy
Kak riao0anbHasi 9KOJIOTHYECKas pooiema.

XuMUs HIDKHUX ci10eB aTMocdepsl. Tponocepa Kak riao0albHBIA OKUCIUTEIBHBIN pe-
3epByap. OCHOBHBIE PEAKIIMOHHO-CIOCOOHBIE YacTHIl B Tporocdepe. "DOTOXMMUYECKUN
cmor". "Knaccuueckuit cmor". "Kucnele noxau". PacnpocTpaHeHue 3arpsi3HAOLIUX BELIECTB B
armocdepe. Knaccudukanus 3arpssaureneit. [IpobiemMpl TpaHCTPaHUYHOTO TIEPEHOCA.

Tema /. Tokcuyeckoe Bo3elicTBHE 3arPSA3HAIONINX BelECTB HA OKPY KAIOUIYIO Cpe-
ay.

Toxcuueckoe Bo3zelcTBUE 3arpsA3HsIOMUX BemecTB. [lonsaTue TokcuuHnocti. OCHOBHbBIE
aCMEeKThl TOKCUKOIUHAMUKH. DP(dEeKThl BO3IECUCTBUS HA XUBOM opranu3Mm. KoyimuecTBeHHbIE
XapaKTEPUCTUKN TOKCUKOAUHAMHUKHU. OIeHKa COCTOSHUS OKPYXKAIOIIEH CPEeIbl.

Tema 8. MOHMTOPHHT OKPY:KaIOIIEH cpeabl.

CrangapTel KadecTBa OKpyskaroleil cpenbl. Knacesl 3arpsizustomux Bemects. Konuern-
uus npenenbHo nomycrumoid koHueHtpanuu (ITJIK). HopmupoBanue 3arps3Hsonmx BEIIeCTB B
BOJIHBIX OOBeKkTax. HopmupoBaHme cojaepkaHus BPEIHBIX BelIEeCTB B mouBe. HopmupoBanue
aTMOC(hepHBIX 3arpsi3HeHH. MeToabpl MHTErpaIbHOM OIEHKH BO3JACHCTBHUS 3arps3HSIONINX Be-
IIECTB Ha OKPYXKAIONIYIO cpeny. buomornuecknii MOHUTOPUHT Kak 3(PGEKTUBHBIN METOJ KOH-
TPOJISI COCTOSTHUS OKPYXKAOIIEH Cpeibl. DKOJIOTrMYecKas SKCIIepTU3a.

Tema 9. KoHTPOJIb U OLIEHKA COCTOSTHUS OKPY:KaIOIel cpeabl.

Konnenmus skomornueckoro MOHUTOpUHTa. OCHOBHBIE TTPUHITUIIBI OPTAaHU3AIMH CITYXK-
ObI DKOJIOTUYECKOTO MOHUTOPUHIa. MexaHu3M MPUHATUS PEUICHHI rocy1apCTBEHHBIMU MTPUPO-
JOOXpaHHBIMU OpraHaMH HAa OCHOBAHUM JTAHHBIX CIYXObI KOJOTUYECKOTO MOHUTOpUHTa. KoH-
LeTHs OIIEHKHU BO3JCHCTBUA Ha okpyxkaromryto cpexy (OBOC). Poinbh XMMHUKO-3KOJIOTHUECKHUX
uccienoBanuid ansa nposeaeHus npoueaypsl OBOC. CoBpeMeHHOE COCTOSIHUE MPaKTUYEeCKOU
peamuzaniun OBOC. OcHOBHBIE HamnpaBleHUsS WHXXEHEPHOUW sKoJornueckoi 3ammuThl (M33).
N33 ruapocdepsl, mutochepsl, aTMOchepsl U OT IKCTPEMAIIBHBIX BUIOB BO3/ICHCTBHSL.

Tema 10. IIpoMbIlIIEHHBI PUCK U PALIMOHAJIbHOE MIPUPO/I0N0JIb30BaHHUE.

[IpoGnembl 6€30MaCHOCTH MPOMBIIUIEHHBIX MPOu3BOACTB. OmpeneneHue U 1enb 0e3-
onacHocTH. OnpeneneHne U u3MepeHrne onacHocTu. CTpyKTypa pUCKa: BEPOSTHOCTb, HEOIPEie-
JIEHHOCTh, yiiepo. M3mepenue 6e3omacnoct. Oxxkugaemasi MpoI10JHKUTEIHOCTD KU3HU KaK I10-
KazaTelb YpOBHs 0e30mMacHOCTH. AOCooTHas 0e30MacHOCTh U MpueMieMblid puck. [Ipombiii-
neHHbld puck. [IpoGreMbl panMOHAIBHOTO NPUPOIOIOJIb30BaHUS. KoHIenuus ycToiunBOoro
pa3BuTUsA. MecTO XMMUYECKUX NPOU3BOACTB B KOHUENUMU yCTOMYMBOrO pasButus. Co3gaHue
MaJOOTXOAHBIX U 0E€30TXOIHBIX MPOU3BOJCTB. 3aMEHA CYIIECTBYIOIIUX TEXHOJIOTHYECKHX CXEM
IbTEPHATUBHBIMU PECypcoCcOEperaroluMi U SKOJIOTMYECKUMH TEXHOJIOTUAMU. Y TWIH3AIUsS U
3aXOpOHEHHE TBEPABIX OTXOJOB. THIIBI TBEPIBIX OTXOI0B. MeToabl 00pabOTKU TBEPIABIX OTXO-
JIOB ¥ X XpaHeHue: nojuronsl ThO, cBayiku.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHATHIA
He mpenycMoTpensl

7. JABOPATOPHBIE PABOTBI
JlaGopaTopnas padora Ne 1.

Onpenenenue pu3NKo-XMMHYECKHX NTOKa3aTesleil KauecTBa NPUPOIHBIX BOJ
eab padoThl: onpenennuTh GU3NKO-XMMUYECKHE TTOKa3aTeIl KadyecTBa MPUPOIHBIX BOJT
Obopyoosanue: npobupku creksiHHble BbicoTol 10-12 u 15-20 cm, auct Oenoit u uep-

HoM Oymary, 12 mTyk kosi6 Ha 250-500 mu1 ¢ mpuTepThIMU MPOOKaMH, BOJsHAsE OaHs, CTEKIISH-
HBIJ HWIMHAP C BHYTPEHHUM JHaMeTpoM 2,5 cM u BbicoToit 30 cM (skenarensHo 60 cMm), oOpasen
mpudTa, BICOTa OYKB KOTOPOTO COCTaBIIIET 2 MM, a TOJIIMHA JUHUHN OykB — 0,5 MM, JHHeliKa,
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4acoBOE CTEKJIO, TEPMOMET, pacTBop anerara kaamus 10%-Hbli, pacTBOp THOCYIb(hATa HATPUS
10%-nwrii, pH-meTp.

Xo0 pabomur

1. Onpenesienne HBETHOCTH

3anomauTe IPOOUPKY BhIcoTOM 15-20 cM mo 10-12 cM. Ompenenure MBETHOCTH BOJIBI,
paccMarpuBas MpPOOMPKY CBepxy Ha OeiioM (oHe TpH JAOCTATOYHOM OOKOBOM OCBEIICHUH
(nHEeBHOM, uckyccTBeHHOM). [Tonb3ysich qanHbIMU Tabi. 1 oTMeThTe HanboJee NOAXOASAIMINUNA OT-
TEHOK, JIN0O 3aI0JTHUTE CBOOOIHYIO JIMHEHKY B TaOIHIIE.

Tabmuma 1.
IIBeTHOCTH BOJIBI
Cnabo-xenTas Kopuunesas
Ceetno-xenrtas KpacHo-kopuuneBas
Kenras Hpyras (ykaxxute Kakasi)

HNuTencuBHO-kenTas
2. OnpeneneHue 3anaxa
3anonaute Kooy oobemoM 250-500 Ha 1/3 u 3akpoiite mpoobkoitl. B3bonTaiite conepxu-
Mo€ KOJIOBbI BpallaTeabHbIM JIBIKEHUEM pyku. OTKpoiiTe K00y U cpasy ke ONpeaesnTe Xapak-
Te€p M UHTEHCHUBHOCTH 3anaxa. Ecnu 3amax He oOHapyKuBaercs, TO HarpeiTe BOAy B KOJIOe 110
600C. Ucnonb3ys manHpie TAOJ. 2 OIEHUTE CYOBEKTUBHO MO CBOMM OIIYIIECHUSM MPOUCXOXK/IC-
HUE 3araxa.

Tabmuma 2.
[IpoucxoxaeHue 3anaxa
EcTtecTBeHHOTO MPOUCXOKACHUS HckycCTBEHHOTO MPOUCXOKACHUS
3eMJIMCTBIA THUJIOCTHBIN TJIECHEBBIA  HEPTEIPOIYKTOB XJIOPHBINA YKCYCHBIN
TOP(SHOMN TPABIHUCTBIA U JIP. (heHOIBHBIN CEPOBOIOPOIHBIN U T.I.

WHTeHCHBHOCTD 3amaxa OLIEHUTE OPTaHOJICNITUYCCKH, BhIpakass HHTEHCUBHOCTH TI0 5-
OanbHOM mikase (Tabm. 3).

Taobnuua 3.
Onpezaenenue xapakTepa U MHTCHCUBHOCTH 3ariaxa
HMHTECHCUBHOCTD 3amaxa Xapakrep nposiBieHus 3a-  OlIEHKa MHTEHCUBHOCTH 3a-
maxa rmaxa

Her 3anax He OllyIIaeTCs 0

OueHb crabas 3amax cpa3y He OIIyIlaeTcs, 1
HO 0OHApYXUBaAETCs MpHU

HarpeBaHUU

Cnabas 3amnax 3aMedacTcs, eciii 00- 2
paTUTh HA OTO BHUMaHHUE

3ameTHas 3amnax JIETKO 3aMe4aeTcs 1 3

BBI3BIBAET HEOI0OPUTENb-
HBII OT3BIB O BOJIE
OtuetnuBas 3amax oOpaiaeT Ha ce0st 4
BHUMaHHUE U 3aCTaBIIsIET
BO3/IEPIKATHCS OT MUTHS
OdeHb cuIbHAs 3amax HacTOJIbKO CHIIbHBIH, 5
YTO JieNaeT BOLy HETPUTO/I-
HOM K ynoTpeOIeHno
3. Onpenesnenue BKyca U NpUBKYyca
Ananu3upyemyro BoAy HaOeputTe B poT (HarpuMmep, U3 KOJIOBI TIOCTIE OTpeeNieHus 3amna-
Xa) " 3azepxxute Ha 3-5 cek, He nmpornarkiBas. [locie onpeneneHus BKyca BOJy CIUIIOHbTE. Xa-
pakTep U MHTEHCHUBHOCTH BKYCa M MPUBKYCA OMpeAeTUTe 1Mo Talml. 5.
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Tabnuua 5.
Xapakrep 1 HHTEHCUBHOCTh BKYyCa U IIPUBKYCa
HHTEeHCHBHOCTD BKYyCa U Xapakrep MposBICHUS OrneHKa MHTEHCUBHOCTHU
IPUBKYyCa BKYCa U IIPUBKYyca BKYyCa U IIPUBKYyca
Her Bxkyc u mpuBKycC He omy- 0
IIAI0TCS
Ouensb cnabas Bkyc u npuBkyc cpa3y He 1

OIIYILIAOTCS, HO OOHapY-
YKUBAIOTCS TIPU HArPEBAHUU
Cnabas Bxyc u npuBkyc 3ameua- 2
I0TCSl, €ClIi 00paTUTh Ha
9TO BHUMAaHUE
3ameTHas Bkyc u mpuBKyc JeTKo 3a- 3
MEUaIOTCS U BBI3BIBAIOT HE-
0J100pHUTENbHBINA OT3BIB O
BOJIE
OruetninBas Bkyc u npuBkyc oOpamaet 4
Ha ce0s1 BHIMaHUE U 3a-
CTaBJISIET BO3/IEPKATHCS OT
MTUTHS
Ouensb cunbHas Bxyc u npuBKyC HacTOJIBKO 5
CWJIbHBIH, UTO JIENAI0T BOY
HEIPUTOTHOM K yIoTpeo-
JICHUIO

4. OnpenesieHue MyTHOCTH

Jl51s mpoBeieHNs BU3yalbHOW OIICHKH MYTHOCTH 3aI0JHUTE MPOOUPKY BOJIOM 10 BBICOTHI
10-12 cm. Onpenenute MyTHOCTh BOJIBI, paccMaTpuBas MIPOOUPKY CBEPXY Ha TEMHOM (hoHe TpH
J0CTaTOYHOM OOKOBOM OCBEILIEHUU (JIHEBHOM, UCKYCCTBEHHOM). Onuiute npoly KadyecTBEHHO
CIIEYIOIUM 00pa3oM: MYTHOCTh HE 3aMeTHa (OTCYTCTBYET), CJIab0 omaliecuupyrolas, onauec-
uupyromas, ciado MyTHas, MyTHasi, O4€Hb MyTHasl.

5. Onpenenenue npo3paunoctu [IpoOy TiiaTenbHO nepeMeniaiTe U TOMECTUTE B ITH-
nuHap BeicoTor 30 wim 60 cM. YcTaHOBUTE MIMHAP HA BBICOTE OKOJIO 4 CM HaJ 00pa3iiom
mpudra, 1o6eiTech XOpouIero ocBenieHus mpudTa npu OTCYTCTBUU MOMAIaHUs CBETa Ha OOKO-
BYIO IOBEPXHOCTh IMiMHApa. Habmronas cBepxy yepes cToi0 BOAbI U, CIIMBAs UITU J0JIUBAsI BO-
Ny B UWJIHHJP, OIPEIEIIUTE BRICOTY CTOJ0A, eIle MO3BOJISIONIEr0 OTYETINBO BUJIETh MIPUPT.
W3mepenHoe 3HaUEHUE MPO3PAYHOCTH (T.€. CTOI0a BObBI) 3aMUCHIBANTE C TOYHOCTHIO 10 1 cM.

6. Onpenesenne NEHUCTOCTH

Konby na 500 mu 3anonnute Ha '3 BojoH, B30oaTaiite okono 30 cek. [Ipoba cuuraercs
MOJIOKUTETILHOU, €CJH MeHa coxpansercs Oonee 1 muH. Bennunna pH Boabl npu 3101 npoueny-
pe oJbKHA OBITh 6,5-8,5 (1pu He00X0AUMOCTH BOJY HEUTPATIU3YITE).

7. OnpenesieHue BOOPOIHOro nmokasareds (pH)

[Topsinok onpenenenus CleayroImii:

1. Bxuirounte pH-metp 3a 20-30 MuH 10 Hayana u3MepeHus, YTOObI BBIBECTH €T0 Ha CTa-
OUJIBHBIN PEXUM PabOTHI.

2. B otnenbHblil crakanynk Ha 100 M HaneiiTe uccrneayeMyro Boy MPUMEPHO HAMOJIO-
BHHY.

3. Cucremy 37€KTPOJIOB BBIHBTE U3 JUCTHIUTMPOBAHHOW BOJIBI, B KOTOPOH OHHU XpaHU-
JUCh, TPOMOKHHUTE OCTOPOKHO (DUIBTPOBATBHON OyMaroi, OMOJOCHUTE HECKOJIBKO pa3 Hccle-
JlyeMOM BOJIOM M ONYCTUTE B CTaKaHYMUK JUIS M3MepeHus. Boga AomkHA MOKPBITH MAPUK CTEK-
JISHHOTO 3JIEKTPO/ia, Ha €ro MOBEPXHOCTH HE JOIKHO OBITh BO3AYIIHBIX MY3bIPHKOB.
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4. IlpoBenute uamepenue pH, sanummre. 3mepenue nposeaure 2-3 pasa ¢ HHTEpBaIa-
Mu 2-3 muH. [locnennue usmepeHus JOKHBI COBIACTD.

5. 3aKOHYHMB U3MEPEHUS, SIEKTPOIBI BHIHBTE U3 MCCIETyEMOU BOBI, TPOMOKHUTE (DHIIb-
TPOBaJIbHOI OyMaroii, ONOJOCHUTE AUCTUINIMPOBAHHOM BOJIOM U OCTAaBbTE B HEH JUIsl XpaHEHUSI.

6. Beixuitounte pH-metp.
BbIBO/bI.

JlaGopaTopnasi pa6ora Ne 2.
Onpenesnenue colep:KaHUsA PAaCTBOPUMMOI0 KHCJI0POJAa B Bo/e

Heap padoThl: onpenenuTs cojiepkaHue pacTBOPEHHOIO B BOJIE KMCIOPOAa 0 U HOCTe
OYHCTKH.

Obopyoosanue, peakmugol: TPOKANUOPOBAHHAS CTEKIISIHHASI EMKOCTh C IIPUTEPTOM
poOKoit BMeCTUMOCTHIO 120 MJ1, muneTky Ha 1u 2 M1, KoHHYeckue kool Ha 250-300 mu, Gro-
peTKa I TATpOBaHusl, MepHbIe K00bI Ha 50 u 500 M1, pacTBop cynbdara win XjJopuaa Map-
ranna (I1), menounoit pactBop KJ, pactBop Tnocynsdara varpus 0,011, pactBop kpaxmaina 1%-
BIH.

Xo0 pabomut

OTtbepute mpoOy BOJBI B MPOKATMOPOBAHHYIO CTEKISIHHYIO €MKOCTh C MPUTEPTOH Mpo0-
Kot BMecTUMOCTHIO 120 M. CkIssHKH omycTuTe Ha TiyouHy 0,5 M, BEIHBTE M Cpa3y 3aKpoiTe
MpoOKOH, YTOOKI MO MPOOKOW HEe 00pa30BaMCh MY3bIPhKU BO3myXa. [locie aToro cpasy ke Ha
MecTe 0TOopa 3aUKCUPYHTE KHCIOPO, JUIsl 9eTO B CKJISTHKU MPU MTOMOIIM MUMIETKH, Ha 1 M,
nmorpykast ee 7o nHa, BHecute 1 Mi pactBopa MnSO4 vt MnCl. [Ipyroit nuneTkoi B BEpXHIOO
4acTh CKJSIHKHA BHecuTe 1 mur menodnoro pactBopa KJ. CKISHKY OCTOPOXKHO 3aKpOWTE Mpo0-
KO, MPU 3TOM M3 CKIISIHKH BBUJIEHTE 2 MJ UCCIEIYEMOW BOJbI, T.€. CTOJBKO, CKOJbKO HAJIWIN
PEaKTUBOB. 3aTeM JKUIKOCTh MepeMellaiiTe mnepeBepThiBaHneM. B TakoM COCTOSIHUM OCTaBbTe
poOy 1Sl TPAHCHOPTUPOBKH.

[Tepen TuTpoBanueM (0CaZOK TOJDKEH XOpoio ocecTh) mpuieite 2 ma HoSO4 (1:1), mpu
3TOM YacTh >KUJIKOCTH CIMBAETCA Yepe3 Kpaid, 4TO HE MMEeEeT 3HaueHHus JUIsl ompeiesieHus. 3a-
KpoiiTe CKJISHKY NMpOOKOW MO TeM e MpaBWiaM M IepeMelniaiite 10 pacTBOPEHUs Ocajka
Mn(OH)s. ITocite 3Toro Bcro mpoOy mepeneiiTe B KOHUYECKYIO KOOy Ui TUTPOBAHHS BMECTH-
MocTteio 250-300 mur u Obictpo THpyiTe 0,01 H pacTBOpoM THOCY/Ib(]aTa HATPUS TPH HEIpe-
PBIBHOM MEpEeMEIIMBAaHUM /10 clabo-)KeNnToro IBeTa, mocie 4ero npudbaBbTe 1 M pacTBopa
KpaxMaja U IpoJoJbKaiTe TUPOBATh J1a MCUE3HOBEHHUs OKpacku. Pacder conepkaHusi pacTBO-
PEHHOTO KHCIopoAa B BoAe X (Mr/m) npousBeaute mo popmyre:

Ae He8e1000
X = I'f _ If
1 2

rae: A — o6beM THOCyb(aTa HaTpus, MOUIEANIEro Ha TUTpoBaHue, Mi; H - HopMamb-
HOCTh pacTBOpa THOCYNb(}aTa HATpUs ¢ y4eToM momnpaBku; V1 — oObeM mpoObl B CKIISHKE, MJI
(120 mm); V2 — 06beM peakTHBOB, 100aBIeHHBIH 10 00pasoBanus Mn(OH)2, 2 mur; 1000 — mepe-
cueT Ha | 1m; 8 — HKBMBaJIEHTHAas Macca KHCIOPOJAa, COOTBETCTBYomas 1 min 1H pactBopa THO-
cynbdara HaTpus.

BbBIBO/IbI.

JlaGopaTopnas padora Ne 3.
ITapameTpbl OLIEHKH 3KOJTOTMYECKOI0 COCTOSIHUSA TMOYBbI
Ieab pabdoTbl: MPOBECTH KAYECTBEHHOE ONpPEAEIECHUE JIETKO- U CPeHEPaCTBOPUMBIX
(GopM XMMHMYECKHX 3JIEMEHTOB B ITOYBAX F'OPOJICKHUX YJIHII.
Obopyoosanue, peakmuegst: Bechl, k00Obl Ha 200 1 100 M1, BOPOHKH, CTEKIISHHBIC Ma-
JIOYKH, (PUIBTPBI, TPOOUPKH, CONISTHAs KucioTa (KoHUeHTpupoBanHas u 10%), a3oTHas KuciIoTa
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(KOHIIEHTpUpOBaHHAs ), HUTpAT cepedpa, xinopun Gapus (20%), pactBop audeHUIaMuHa B cep-
HOH KHUCIIOTE, pacTBOp oKcajaTta aMMoHus (4%), muctripoBanHas Boja 6e3 COz.

Xo0 ananusa

B3sth 25 T paHee npUroTOBICHHOTO 00pa3iia MoYBkI, IEPEHECTH B KOHMYECKYIO KOJIOY Ha
100 ™1, 3amuTh 50 M AMCTHIIMPOBAHHOM BOJBI 0€3 YIIIEKUCIIOTO Tas3a, B30auThIBaTh 5 MUH.
@unbTpOBaTh Yepe3 BOPOHKY CO CKIATYATHIM (PHIBTPOM.

Onpenenenue xaopua-uona. Hamute B mpoOupky 5 mur ¢uiibTpaTa BOJHON BBITSDKKH,
MOJKUACINTH 1-2 KaruisiMU a30THOM KHCIIOTHI JJISl pa3pylleHus OnkapOaHaHAToOB, MPHOAaBUTH He-
CKOJIBKO Karlellb HUTpaTa cepebpa, mepememars. [lo xapakTepy ocajka xjopuaa cepedpa ompe-
JETUTH COJIEp’KaHNe HOHOB XJIOPA.

XapakTepucTuka ocajka

Ocanox Copepxanne xmopa
mr Ea 100 wm|rma 100 r mogees
BEITAEEH %
bonemon Boazme 10 Hecarse goam
XI0MESEHIHEIH
CHIEHAT MYVTE 5-10 CoTeie qoms
OmameceHITHA 1-0.1 TrICcATHEIS

Onpenenenue cyabpar-uona. Hanute B mpoOGupky 2 M puiibTpaTa BOAHON BBITSKKH,
N00aBUTh HECKOJIBKO Kareb KOHIIEHTPUPOBAHHOW COJITHOM KUCIIOTHI U 1-2 MII pacTBOpa XJIOpHU-
na Oapust. PacTBop B mpoOupke 0CTOPOXKHO HarpeTh 10 kunenus. [Ipu Hamuuuu cynbpaToB 00-
pasyeTcst OesbIii MeTKOKPUCTAIUTMYECKUH ocaok cyiabdata 6apus. [1o xapakrepy ocaaka omnpe-
JEIUTh COJlepKaHue Cynb(ar-uoHa.

XapakTepuCTUKaA 0CaIKa

Ocagox Cogepsanne cyasdaT-HoHEa

mrEa 100 M|t ma 100 r
BEITHHEH nodEsL, Yo

bomemod, 30 JecaTrie

CHICTPOOCSTAICIIHE HA JHO TOIIH

My Te, DOABIARIIAACT CPATY. 10-1 CoTeze goan

Megnemmo DoIBRNAROMAICHE 1-0.5 Trrcaumete

cmabas MyTE.

Onpenesienue kajabuusi. Hamute B npodupky 3 mu1 pruibTpaTa BOJHOM BBITSKKH, IO/
kucauTh 1-2 xarsamu 10 % consiHOM KucaoThl U 100aBUTh 2 M 4% pacTBopa okcajara aMMoO-
Hus. [Ipy Hanuum KanbIus IpOTEKAET PEeaKLIMS:

CaCl, + (NH4)2C204 = CaC;04 + 2NH4CI

IIo XapaKTepy ocalKka OMPCACIIUTb COACPIKAaHNEC NOHA KAJIbIIUA.

XapaKTepI/ICTI/IKa ocaaka

Ocagox CoJep#aHHe HOHA KATBOHA

wrHEA 100 | rEa 100r moges
MJI BHITEEH %
Bomemof BrmmataeonTHi 30 Hecarnre gome
cpasy
MyTe, BHISITOMATICT OPH 10-1 CoTele JoaH
DEPETHEAHNH.
Cnabag MyTs, 1-01 TricaTEEIe gomH
BHITEIAKITARCE IPH CTOSHHH

OO0HapyseHue HUTPaTOB. B npoOupky HamuTh 2 M1 pUIbTpaTa BOAHOMN BBITSKKHU U 110
KaIuisiM 100aBUTh pacTBOp JU(EHUIaMHUHA B CepHOM KucioTe. [Ipy HaTM4uu HUTPATOB pacTBOP
OKpAILMBAETCS B CHHUM LIBET. 3anucaTh YpaBHEHMs IPOTEKAIOLIUX PEAKLUN B TIEPBOM U BTOPOM
ombiTe. Pe3ynbTaThl aHaM3a NpeACTaBUTh B BUJIE TaOIHIIBIL.
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BbIBO/IbI.

JlabopaTopnasi padora Ne 4.
3arpsizHeHue atMoc(epbl BLIOPOCAMH AaBTOMOOHIBHOI0 TPAHCIIOPTA

ILeap paGoThI: U3Y4NUTH BIUSHUE aBTOTPAHCIIOPTA HA OKPYXKAIOIIYIO CPEIY U TIPOBECTH
pacy€Tsl BHIOPOCOB B atMOc(epy.

Oobopyooeanue, npubopst. pyanoit Hacoc mpobooToopHuk, HII-3M, HaGopsl uMHIUKA-
TOPHBIX TPYOOK, TEPMOMETP.

Xo00 pabomut

Onpenenenune konuentpauuu CO?2.

B3saTe TpyOKy I M3MepeHUsT KOHIICHTPAIlMU YIJICKKCIIOTO Ta3a. BHUMATEIIEHO TIPOYH-
TaTh WHCTPYKIMIO IO MPUMEHCHHWIO HHJIUKATOPHOW TpyOku. OOpaTUTe BHHMAaHHWE Ha IBET
HanosHuTenss UT. BekpbiTh TpyOKy ¢ 00enMX CTOpPOH. YCTaHOBUTH MHAWKATOPHYIO TPYOKY B
VIUTOTHUTEIIBHYIO BTYJIKY KOHIIOM C ITEPETSHKKOM.

Cnenate TpM HOJHBIX KayaHHUs HacocoM (T.K. HeoOxoaumo mpokadath 300 kyOuueckux
CaHTHMETPOB BO31yxa). [IpoOIDKUTEIIEHOCTh KXKIOTO IUKJIA KadyaHUs JOJDKHA OBITh OKOJIO 2
MuHyT. [Tocne oKoOHYaHUS MpOKaYMBaHUS OOpaTHTEe BHUMAaHHE HA M3MEHEHHE OKPACKH HAIOJI-
Hutens. JIJis TOYHBIX U3MepeHui 3aUKCUPYHTEe 3HaueHHUEe TemriepaTypbl Bosayxa (t, Co) u aT-
Mocheproro maenenus (P, MM pT. CT.) B MOMEHT MpOKAauyMBaHHS BO3Ayxa HacocoM. Pacmoiio-
xuTh UT psmom co mkamoi (puCyHOK), M300pakKeHHOW Ha THKeTKe yrmakoBku WUT, u ompene-
JIUTh BEIMUYMHY KOHIEHTPAIMK yriaekucioro raza (C) B r/M° 1o TpaHuIe cToN6HKa H3MEHHBIIE-
ro okpacky. I[lepeBecT 3HaYEHNE KOHIIEHTPAIMH U3 T/M° B MI/M>,

[IpuBecTu 3HaYeHHE KOHLEHTPALUU, U3MEPEHHOE MpU Temiieparype t u aaBieHuu P., k
HOpMasTbHBIM ycitoBHAM (t=20° C, P=760 mM pT. cT.). Pacuers! mpoBoauTe no Gopmyiie:

Cs= C*P*203
760 * (273 +1) .
:

rae CB - 3naueHue koHueHrpauun CO2 B Bo3lyXxe, NPUBEACHHOE K HOPMaJIbHBIM YCIIO-
BUSIM.

Ilepecuntars koHneHTpammo COz u3 Mr/mM® B % o gopmyie:

Ci=Ce*107°*224,
M
rae Ci-KoHIeHTpanus ra3a B 00beMHubIx %, M — monstpHast macca CO2 (44).

[Togo6HBIM 00pa3om u3mepsTe KoHIEeHTpanuo CO; Ha ynule.

3aHecTH pe3ynbTaThl B TAOJIHUILY.

MecTo aHamHzA Kommerrpamas C0h
BO3TYEA Mra % ob.
Avasmopna
Vamma

Onpenenenne KOHIEHTPALIUA OKCHI0B a30TOB

Jlns ompenenenus KoHUeHTparui okcuna asora (II) m okcuma azora (IV) mpumenstor
OJIHHU U Te kK€ MHJIUKaTopHble TpyOku. Ho npu onpenenenun auokcuaa azora Ha UT npu nmomo-
I PE3UHOBON TPYOKM HAJIEBAIOT OKUCIUTENBHBIA MaTpOH, OKUCIsromuil okcun azota (II) mo
okcuna azora (IV). Konuentpamnus B Bo3ayxe NO ompenensercss Mo pa3HOCTH 3HAUYEHUI Ha
TpyOKax, UCIOJIb3YeMbIX ¢ IPUMEHEHUEM OKHCIMTEIBHOTO NaTpoHa u 6e3 Hero. M3MepuTh KOH-
nentpauio NOxX y cserodopa. [Ipu pabote BHUMaTenbHO U3yduTh UHCTpYKUMIO K UT u pyko-
BOJICTBOBATbHCS JACUCTBUSAMM, ONMCAaHHBIMU B paboTe 1o u3mMepeHuto koHenrpauuu COz.
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[lepecunTaTth KoHUEHTpanui0 NOX B BO3ayxe y cBeTo(opa Ha HOPMAJIbHBIE YCIOBUS U
3 Mr/v® B %.
3aHeCTH pe3yibTaThl B TAOIHMILY.

Tas KoAneHTpanmi raza [ITK nrime
T/’ %% 0B

NO

[0

Onpenenenue KOHIEHTPALUM APYTUX 3arPAHAIOIINX BellecTB.

Wcnonb3ys nHaMKaTOpHBIE TPYOKH, onpeaesnnTh KoHueHTpauuu SO2, CO, Hedrenpoayk-
TOB B Bo3ayxe y cBetodopa. Jlist onpenenenust kounentpanun HoS, NHs, Clo, HF ucnons3oBats
MIPUTOTOBJIEHHBIE MOJIeTbHbIE cMecH. [Ipon3BecTr mepecuer KOHIEHTPAUU 3arps3HSIONINX Be-
1eCTB HA HOPMAJIbHBIE YCIOBUS U U3 MI/M° B %. Pe3ynbTaThl 3aHeCTH B TaOIHILy, Kak B IPE/Ibl-
IyIIeM 3a/1aHUH.

BbIBO/bI.

JlabopaTopnasi padora Ne 5.
Onpenenenue coaep:;KaHUs HATPUTOB B MSICHBIX MPOAYKTaxX

Leans padoThbl: ompenenuTh COJAEP)KaHUE HUTPHUTA HATPHUS B KOJOACHBIX HU3NETUSAX U
CBHHOKOITYEHOCTSX C MCIIOJIb30BaHMeM MeToa [ pucca.

PeaktuB I'pucca B TPHCYTCTBUM HUTPHUTOB BBI3BIBACT TOSIBIICHUE KPACHO-PO30BOTO
OKpAITUBaHUS PACTBOPA, HHTCHCUBHOCTH (ONITUYECKYIO TUIOTHOCTH), KOTOPOTO OMPEILIISIOT (o-
TOKOJIOPUMETPHUYECKH.

OxkpaiuBaHie pacTBOpa MPOUCXOTUT B pe3yibTare 00pa3oBaHUs a30Kpacku. Peakuus
UJET B JIBE CTaJMU: CHAyala MPOUCXOJUT peakiusi TUa30THPOBAHUS CYIb(aHUIOBON KHUCIOTHI
HUTPUTOM B IPUCYTCTBUM YKCYCHOM KHCJIOTHI, a 3aT€M — B3aUMOJEWCTBHE 00pa30BaBLIETOCS
npoaykTa ¢ a-HapTunamuHoM. Tlociennss peakuus UIeT MeUIEHHO, U TIOSIBIIEHHE OKPAcKH pa3-
BHUBAeTCs BO BPEMEHHU.

PexTHBBI M 000pyI0BaHUE
. Konbacubie uznenuisi 1 CBUHOKOITYEHOCTH.

. ®oToanexrpokonopumerp (OIK).

. Becsl.

. Bomsinas Gans.

. Mepnsie ko661 Ha 100 1 200 M.

. Konnueckue xon6st Ha 100 1 250 mo.

. Crakanuuku Ha 100 mo.

. Hunmauapset Ha 50 mit.

. [Munerxku Ha 2, 5 1 10 miL.

10. BopoHku cpeqHero auamerpa.

11. CrexIisHHBIE TAIOYKH.

12. bymaxHble PUIBTPHI.

13. Bara.

14. Hoxwu.

PeakTuBbI

1. Peaktus I'pucca.

2. 'mnpoxcun Hatpus NaOH, 0,1 1 pactBop.
3. Cynbdar uunka ZnSOg4, 0,45 %-ii pacTBOp.
4. Ammuak NHgs, 5 %-ii pactBop.

5. Consnas xucnota HCI, 0,1 1 pactBop.

6. Hurput natpust NaNOg, pacTBop cpaBHEHHUS.
7. AuctumnupoBaHHas BOJa.

O©OoOo~NoOoThwWNPE
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Xoa padoTsl

PaboTa BeIOIHSETCS (PPOHTATBHBIM METOJIOM JBYMS TPYIIIaMU CTYACHTOB 110 4...5 ye-
JIOBEK. 3aJJaHusl pa3IM4yaloTCs BUJIOM MSCHBIX IIPOYKTOB:

| rpynma — Bapenas konbaca;

II rpynna — ceipokomueHbli NPOAYKT (CBUHUHA, FOBSAIMHA, OapaHUHA, CHIPOKOITUEHbBIE
KOJI0ACHI).

[Ipurotosnenue peakrusa ['pucca. Cmemarp
pactBopsl 1 u 2 B cooTHOmeHnA 1:1.

[ToaroroBka BBITSKKH.

| rpynma. [ToaroToBka BBITSKKM M3 BaApEHOM KOJIOACHI.

B crakanumnk Ha 100 M1 B3SITh HABECKY U3MENIbUEHHOM TIPOOBI MpoaykTa Maccoi 20 T ¢
ToyHOCThIO 10 0,01 1; 106aBUTH 35...40 MJI AUCTUIUTMPOBAHHOM BOJIbI, HATPETOW JI0 TEMIIEpaTy-
ps1 55 °C, u HacTamBath B TeueHne 10 MUH OpH TIEPHOAMYIECKOM TIEPEMENINBAHNN CTEKISHHOM
MAJIOYKOM.

Copnepxumoe cTakaHa OT(PUIBTPOBATH Y€PE3 CMOUCHHBIN BO/IOH CIIOH BaThl B MEPHYIO
koJ10y emkxoctbio 200 mu1. K ocTaBiuelics B ctakane npo0e 100aBUTh MOJOTPETYIO BOY, ITEpEeHe-
cTH npoOy Ha GUIBTP U CHOBA MPOMBITH BOJOH. CoepkuMOe KOJIObI 0XJIaIUTh A0 KOMHATHON
TEMIIEpaTyphbl, JOBECTH JI0 METKH JIUCTHUILIMPOBAHHOM BOJION U IepeMeniaTh.

Il rpynma. [ToAroToBKa BBITSKKH U3 CBIPOKOMTYEHBIX MPOIYKTOB.

B crakanunk Ha 250 M7 B35Th HABECKY M3MEIIbUEHHOM MPOOBI MpoaykTa Maccoi 20 T ¢
ToyHOCThIO 710 0,01 r; 1o6aBuTh 200 M AUCTUILTMPOBAHHOM BOJIbI, HATPETON IO TEMIIEPATYPHI
55 °C, u HacTanBaTh B TeueHne 30 MHUH TIPH TIEPHONYECKOM TIePEMEITHBAHNY CTEKIISTHHOM T1a-
JIOYKOM.

Conepxxumoe cTakaHa OTPMIBTPOBAThH Yepe3 GUIBTP B MEPHYIO KOJIOBI OXJIAIUTh JI0
KOMHaTHOW TEMIIepaTyphl, IEPEMEIIATh.

20 MJI TIOJTY9€HHOM BBITSDKKH TIEPEHECTH B MEPHYIO KOJI0y eMkocThio 100 mut, moba-
BuTh 10 M1 0,1 v pactBopa NaOH u 40 mut 0,45 %-ro pactBopa ZnSO4 115t 0caxACHUS OCIIKOB.

ConepxuMoe KOJIOBI HarpeTh Ha KUIISAIIEH BOJASHOW OaHE B TEUCHHUE 7 MUH, OXJIa-
JIUTb, TOBECTH JIO METKU AUCTUIUIMPOBAHHOM BOJIOH, IepeMeliaTh U OTUIBTPOBATH B YUCTYIO
CYXYI0 KOJIOY.

AHanu3 nojsy4eHHoro GpuibTpaTa IpoBOAUTH B 3-KpaTHOI MOBTOPHOCTH. 5 MJI
¢bunbTpaTa NepeHeCTH B KOHUYECKYIO KoJI0y eMKocThio 100 My, no6aButs 1 miu 5 %-ro pactBopa
ammuaka, 2 mi1 0,1 H pacTBopa COJIIHOM KUCTOTHI U JIJIs1 YCWIJICHUS OKPacku — S5 MJI pacTBopa
CpaBHEHUs, coAepramiero | Mxr Hurpurta HaTpus B 1 mi. 3arem BHecTu 15 M peaktuBa ['pucca
1 yepe3 15 MUH U3MEpUTh ONTHYECKYIO MIIOTHOCTH pacTBopa Ha DOKe ¢ 3eneHbIM CBETO(PHIIb-
TpoM (A = 520 HM) B KIOBETE TOJIIUHOMN 1051 20 MM 110 OTHOIIIEHHUIO K PACTBOPY CPaBHEHHUS.

[TapannensHo MPOBOAT KOHTPOJIBHBIM aHATN3 HA PEAKTUBBI, TOMEIas B MEPHYIO KOJIOY
BMecTUMOCTBIO 100 M1 BMecTO 20 M BBITSKKH 20 MJT TUCTUIITMPOBAHHOM BOJIBI.

Bce pesynbTarsl 3aHocsTcs B a0 1.

Tabmumna 1
ConepxaHre HUTPUTOB B MACHBIX MPOTYKTAX
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Comep:xanne
ccnenyeMoe Howmep | [lokazanusa HHTPHTA Y. || v
- - = i | X | XzAX
CEIPBE npoOBL D3Ka, HaHJIeHHOE B IIpO-
D. oTH. e1. | mo KaMTHOPOBOU- | IVKTE.
HOMY %
rpadHKY.
MEKT/MJI
o 1
Konbaca 3
BapeHad =
3
1
CBHHOKOIIYEHOCTH 2
3

[To nmoxy4eHHbIM 3HAYEHHUSIM ONTHYECKOH TUIOTHOCTH C MMOMOIIbIO KaTHOPOBOYHOTO
rpadyka HAWTH KOHIEHTPALIMIO HUTPUTA HATPUs B 1 MJI OKpaIIEHHOTO pacTBOPA.
MaccoBast 1011 HUTpUTaA HATpuUs B IPOAYKTE BBIUUCISIETCA 110 POpMyIie

M,;-200-100-30
£-20-5-10°

rae X —MaccoBas JI0JiI HUTPUTA HATpHsl B IPOayKTe, Y%; M1 — MaccoBast KOHIIEHTpAIHS
HUTPUTA HATPUs, HalIEHHAs N0 KaIMOpOBOUYHOMY TpaduKy, MKI/MII; § — HaBeCKa MPOJIyKTa, T;
30 — 00BeM PUTOTOBJICHHOTO OKpPAIIEHHOTO pacTBOpa, MiT; 200 — 00bEM BBHITSKKH IIPOYKTA,
mit; 100 — pa3BeeHue BBITSDKKH, MIT; 20 — 00bEM BBITSDKKH, B3SITOU JUISI OCAXKICHUST OCIIKOB, MIT,
5 — 00beM GuibTpaTa I MPUTOTOBJIECHUS OKPAIIEHHOTO pacTBopa, Mit; 106 — koaddunmeHt
nepeBoja B T; 100 — mepeBon B %.

MartemaTtudeckasi 00padoTka pe3yjibTaTOB

4.1. PaccunTaTe cpelHee apHbMeTHUISCKOE 3HAUSHHE COISPIKAHHT
HETpPHTA HATPHA — X B HCCTIeIyeMBIX 00pasmax:

A= 100,

J— 1 M
X=--3x,,
M

i
i=1

e 71 — YHCI0 H3MSPSHHEH.

4.2. Halite cpeoHes KBAOpPaTHYSCKOS OTKIOHSHHE PE3YIBTATA H3IME-
peHHA:

4.3. OnpeneTdTE OOBEPHTSIBHBII HHISPBAI OPH BEpPOATHOCTH
o = 0,95:
AX = fon "S5

rae t,, , — kosddumaent CTeronenTa (cM. TAdI. 2).
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Tabmsma 2
N 2 3 +4 3 6 7 8 9 10

ton | 127 | 43 | 32 26 | 24 | 24 | 23 | 23

bt
[
=]

4.4, OxpyrmHTE pe3yIbTaTEl ONPEASTeHHA CONSPXAHNA HHTPHTA Ha-

TpuA —X B COOTBETCTBHH ¢ NMOTVUeHHOH BemmumuOH AJY H 3aHecTH HX
3HAYCHHA B TAOTHITY.
4.5. HaifTn OTHOCHTEIBHYTO NOTPEIIHOCTE H3MepeHHA &5 (%):

AX
g3 = —=100.

i

Kanuoposounsri rpadHk 1714 oNpeelIeHHA COOCPXAHNA HHTPHTA HATPHA

ij /

D, omH. en
]
[
LN
N

02 f/
0.15 /
0.1 -~
/
0.05 ]

[~

N

0 0,002 0004 0005 0008 001 0.012 0014 0016 0018 002 0022 0024

C. MET/ M

BbIBO/IbI.
JlaGopaTopnasi paGora Ne 6.
Omnpenesienne noka3zaresiei, XapaKTePU3YHIIUX 3arpsi3HeHNe OKPYKaouieil cpeabl
Leab padoThbl: MO3HAKOMUTHCS C MOKA3aTEISIMU KAUY€CTBA OKPYKAIOIIEH Cpe/Ibl.
1. PacueT KOMIJIEKCHOI'0 TIOKa3aTeJisl 3arpsi3HeHus: atMmocgepsl P.

JU1s TUTMEHUYECKO# OLIEHKH CTENEHHM OMACHOCTH 3arps3HEHUs aTMOC(EpHOTo BO3IyXa
IIPY OJTHOBPEMEHHOM INPUCYTCTBUU HECKOJBKHMX BELIECTB INPHUMEHSIOT KOMIUIEKCHBIM TOKa3a-
Tenb 3arpsasHenus P. [Tokasarens P yautsiBaer kpatHoCTh npesbiieHus [1/IK, kimacc onacHoctn
BEIIECTBA, KOJUYECTBO COBMECTHO NMPHCYTCTBYIOIIMX 3arpsi3HUTENECH B arMocdepe, Xapakrep
KOMOMHUPOBaHHOTO JieiicTBus BemecTB. CreayeT UMETh B BHUJY, YTO IMOKa3aTenb P sBiseTcs
YCJIOBHBIM BCJIEJICTBHE TOTO, YTO MPHU JIUTEIHHOM MOCTYIJICHUH aTMOC(EPHBIX 3arpsi3HEHUN B
OpraHu3M 4eJloBeKa XapakTep UX KOMOMHHPOBAHHOTO NEHCTBUS B OOJBIIMHCTBE CIIy4aeB OCTa-
€TCs HEM3BECTHBIM, XOTs TaKO€ KOJIMYECTBEHHOE €r0 BhIpaKEHHE MAaKCUMAaJIbHO MPUOIMKEHO K
BO3MOKHOMY OMOJIOTMYECKOMY BO3ECHCTBUIO.

Pacuet xoMIiekcHOTO nokasatesis P mpousBoaures mo gpopmyie:
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(tabm. 1.).

7 k:‘ C ‘:'

S IK
rae P — nokasarenb, KOTOPBIM YYUTBIBAET KpaTHOCTH npeBbimieHus I11K;
N — KOJIMYECTBO 3arps3HSIOIINX BEIIECTB;
ki — ko3 duimeHT n303pPEKTUBHOCTH, 3aBUCAIIMNA OT Kiacca OMAaCHOCTH I-BeriecTBa: s 1
knacca — 2,0, ms 2 xiracca — 1,5, mis 3 xiracca — 1,0, s 4 xiracca — 0,8;
Ci — (paxTHuecKas cpeHeCyTOUHas (CPeIHero10Bas) KOHIIEHTPAIMS i-BEIIeCTBa, MI/M,
IIJIKi — cpemnecyrounas (cpeaneromonas) [1JIK i-Bemectpa, Mr/ve.
[Tokazarens P uMeeT COOTBETCTBEHHO CPEAHECYTOUHYIO (CPEIHEr0JI0BYI0) BPEMEHHYIO
XapakTepucTuky. [1o 3HaYeHNI0 CyMMapHOTO TIOKa3aTenst P yCTaHaBIMBAETCS CTETIEHb OTTaCcHO-
CTH 3arpsi3HeHUsI aTMOC(hEpbl B 3aBUCHIMOCTH OT KOJIMYECTBA BPEIHBIX BEIIECTB U BEIIMYUHBI P

Tab6mura 1

I'mruennyeckasi oneHKa cTeneHu 3arpsizHeHust atMocepHOro Bo3ayxa

KOMIIJICKCOM BP€AHbIX XUMHYECCKHUX BE€IIECCTB

CTelleHb 3arpA3HeHHA
aTMocdepHOTO BO3IVXA

BemHHHA KOMIUIEKCHOTO MOKazaTend P
[IPH THCIE 3arpa3HATeNeH atMochepsl

2-3 49 1020 20 1 donee
I o 1.0 o 1.9 Io 3.1 o 4.4
1I 1.1-2.0 2.0-3.0 3.2—.0 4.5-5.0
III 2.1-4.0 3.1-6.0 4.1-8.0 5.1-10.0
v 4.1-8.0 6.1-12.0 8.1-16.0 10.1-20.0
vV 8.1 " BRIIIIE 12.1 ¢ BRIIIIE 16.1 # BRIIIIE 20.1 H BhBIIIE

dakTHUecKoe 3arps3HeHNEe aTMOC(PEPHOTO BO3AyXa HACEIICHHBIX MECT OIICHUBACTCS B 3a-
BHCHUMOCTH OT BEJTMYHMHBI ITOKa3aTesst P o nsatu crenensam: | — nomycrumast, I — cmabas, 111 —
ymepenHas, |V — cunbnas, V — onacHast.

3arpsizHeHue | crenenu siBiseTcs 0€30TacHBIM /IS 3I0POBbS HACEJICHHMS, TIPH 3arpsi3He-
Huu [I-V crenenu oxxugaempie HeraTUBHBIC A((DEKTHI BO3PACTAIOT C YBEIIMUEHUEM CTETICHH 3a-

rpsI3HEHUS aTMOChEpHI.

2. Pacyer uHaeKca 3arpsi3HeHUs1 aTMOc(epbl

CreneHb CyMMapHOTO 3arpsi3HeHUs] aTMOC(EpPHOTro BO3/AyXa PAIOM BEIIECTB MOKET Olle-
HUBATHCA MO UHJCKCY 3arpsi3HeHus: atmochepsl (MU3A). Pacuer U3 A npousBoauTcst i1l IpUO-
PUTETHBIX JUIsl TAHHOM TEPPUTOPHUH 3arPSA3HSIIONIMX BEIIECTB Mo Gopmyie:

MmBA= Y

H

=14

i)

V&

rae ai — 6e3pa3MepHbIid K03()(MHUIIMEHT, YIUTHIBAIOIINN OMACHOCTh i-BEIIECTBA, PaBHBIM
1,5 nns BemectB 1-ro kmacca omacHoctH, 1,3 — 2-ro kmacca, 1,0 — 3-ro kimacca u ¢ HEYCTaHOB-
JIEHHBIM Kj1accoM, 0,85 — 4-ro kiacca.
VYpoBeHb 3arpsizHeHus: atMocepsl cuuTaercss HU3KuM, eciu M3A < 5, MOBBIIEHHBIM —
pu 5 < U3A <7, Beicokum — ipu 7 < 3A < 14 u ouensb BbicokuM — nipu U3A > 14 .
Paccuntate U3 A u KOMILIEKCHBIN MTOKa3aTeNnb P, 1aTh OLIEHKY CTETIEHH 3arpsi3HEHUS aT-
MOC(hEPHOTO BO3AyXa HACEIEHHOTO MyHKTa. OnpeaenuTh BKIIaJ (B MPOIIEHTaX) OTIEIbHBIX 3a-
IpA3HAIONINX BelecTs B M3A.
3. Pacuer nHaeKkca 3arpsi3HEHHOCTH BOJ]
BaxxHoit XxapakTepuCTHKOI KauecTBa BOJ BOJHOTO 0OBEKTa SBISETCS MHJIEKC 3arpsi3HEH-
Hoctu Boj (U3B). Pacuer 3B mpou3BoauTCs MO CpeHETOA0BBIM KOHIICHTPAIIMSIM UHIPEIUCH-
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TOB, BHOCAIIMX HauOOJIBIINI BKJIaJ B 3arpsA3HEHUE paccCMaTpUBAeMOIo BOJHOro oobekTa. Pac-
cunutbiBaercs 3B mo dopmyme:
i C;
n3p = = HAR:
n
rae ITJIKi — IT/IK i-BemtecTBa /i B0 BOJHOTO 00bEKTa KOHKPETHOTO BHa BOIOTIONB30-

BaHUs (PHIO0XO3AWCTBEHHOTO, XO3SCTBEHHO-IUTHEBOTO U KYJIBTYPHO-OBITOBOTO), MT/JI.

N — KOJIMYECTBO ITOKA3aTeJIeH, yJaCTBYIOIUX B pacyeTe.

[Ipu pacuere 3B 00bIYHO yUUTHIBAIOTCS IIECTh MTOKA3aTeNe KauecTBa BOJbI, Yallle BCe-
ro CIEIYIOIINE: COACpPKAHUE PACTBOPEHHOIO KHUCIOPOJA, JIETKOOKHUCIAEMBIX OPraHMYECKUX BE-
miectB (mo BIIKs), azoTta ammoHuiiHOTO, a30Ta HUTpUTHOTO, (hochopa docharoB u Hedremnpo-
TYKTOB.

B 3aBucumoctu ot BennunHbl 3B onpeaensior xapakTepUCTUKY M KJIacC KadecTBa BO-
II6I IO Ta0IHIE 2.

Tabnuma 2
Kuaaccupukanusa kayecTBa NOBEPXHOCTHBIX BOJI
Bennuuna 113B Xap::ggg;x};:anma Kmacc kauecTBa BOJbI

MeHee HIH paBHO 0.3 | uHCcTasA I
Gonee 0.3-1.0 OTHOCHTEIBHO YHCTAaA II
6omxee 1.0-2.5 VMEPEHHO 3arpA3HeHHasA I
oomee 2.5-4.0 3arpsA3HeHHaA IV
Oonee 4.0-6.0 rpA3HaA A\
Oomee 6.0-10.0 OYUeHb I'pA3HaA VI

Oomee 10.0 qpe3BbIYaHHO I'pA3HAA VII

Paccuurare 3B 1151 BOAHOrO 10 1IECTH MOKA3aTeNIM, BHOCAIIUM HauOOIbIINN BKIIA]] B
3arpsizHeHue BoJbl. OXapaKTepu3oBaTh KayecTBO BOJBI B BOJHOM oObekTe. CaenaTh BBIBOJ O
TOM, KaKOH BHJI 3arps3HEHUs (3arpsa3HSIONINE BellecTBa opranndeckor npupoasl — BIIK, 6uo-
reHHbIE — a30T U (ocdop, THKEIBIC METAIUIIBI U T.I1.) SBISICTCS TPEO0IIaIat0IIUM.

BbIBO/IbI.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®OEPATOB
He npenycMoTpeHsI.

9. IEPEYEHbB BOITPOCOB K 9K3AMEHY
1. Ompenenenue, 0ObEKTH M3YYCHHS, OCHOBHBIC NOHITHS W 3a/a4d XHMHUHU OKPYXKalo-
LIEH CpeJibl.
2. Omnpenenenne, 00bEKTHI U3yYECHUS, OCHOBHBIC MIOHATHS U 33J]a4l MOHUTOPHHIA OKpY-
JKAKOLIEN Cpelbl.
3. OOmas xapakrepucTuka rugpocdepsl, atMochepsl, TUTochepsl U duochepsl.
4. Tloustue o 6uocdepe u HoOoCheEpE.
5. buoreoxummueckue IMKIBI JIEMEHTOB U BellecTB. KpyroBopoT GMOreHHBIX 3JIeMEH-
TOB Ha IpUMepe Yriepoa.
6. buoreoxummueckue IMKIBI IEMEHTOB U BelecTB. KpyroBopoT GMOreHHBIX 3JI€MEH-
TOB Ha MpUMepe a30Ta.
7. buoreoxummuueckue IMKIBI IEMEHTOB U BemecTB. KpyroBopoT GMOT€HHBIX 3JIeMEH-
TOB Ha npumepe docdopa.
8. AHTpPONOreHHBIH KPYyroBOpOT BeliecTBa. PecypcHblil IUKII.
9. 3arps3HeHHe U aHTPOIOT'€HHBIE 3arPSA3HAIONINE BEIEeCTBA.
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10. ToKCHKaHTBI OKPY)KAIOLIECH CPeIbl.

11. Heopranmueckue TOKCUKAHTBI.

12. PTyTh KaKk TOKCUKAHT OKPYXKAIOIIEH CpEeIbI.

13. Kammuii kak TOKCHKAHT OKPYKaIOIIEH CPeIbl.

14. CBuHen Kak TOKCUKaHT OKpYXalollei cpeapl.

15. JIMOKCUHBI U POJCTBEHHBIC UM COEIMHEHUS. DKOJOTHYECKHE MYTH JUOKCUHOB B OHO-
cepe.

16. Ou3MKO-XMMHUYECKHE CBOWCTBA JAUOKCHHOB. DPQEKTHl BIUSIHUS AUOKCHHOB Ha Opra-
HU3M.

17. crounuku nuokcuHoB. [IpoGiieMbl MOHUTOPUHTA TUOKCHHOB.

18. Xumus ruapocdepbl. YHUKAIbHBIE CBOWCTBA BOIBI.

19. Knaccugmukamus Bog. OCHOBHBIE BUIBI IPHPOTHBIX BOJ U OCOOCHHOCTH UX COCTABA.
20. XapaKTepHCTUKH OCHOBHBIX KJIACCOB 3arps3HSIIONIMX BEIIECTB MPUPOAHBIX BoA. Oc-
HOBHBIE€ HCTOYHUKHU MOCTYIIJICHUS 3arpA3HSIONINX BEIIECTB B BOJHYIO CpPENy.

21. Bo3peicTBue 3arpsA3HSIONIAX BEIICCTB HA BOJHBIC OPTaHU3MBL. BHOAKKyMymsIus 3a-
TPSI3HSIONINX BEIIECTB M MUTPAITHS IO MUIIEBBIM IEMsAM. TOKCHUECKOe BO3ICHCTBHE.

22. CaMOO4HII[EHUE BOIOEMOB.

23. CrouHbIe BOALI M METOMBI NX OYUCTKH.

24. TlutbeBas BOJIa M METOJBI €¢ MmoyrydeHus. [IpoOiieMbl 3arpsi3HeHUsT TUTHEBOW BOJIBI B
pe3ynbTaTe XJI0pUpoBaHus. AbTEPHATUBHbBIE METObI AE3MHPEKINN TUTHEBON BOIBI.

25. TlpowncxoxkaeHue, COCTaB U GYHKIIUU JTUTOCHEPHI.

26. OO6pa3oBaHME MOYBEHHOTO CJIOS, €r0 CTPYKTYpPa, YHUKAIbHBIC CBOMCTBA U (PYHKITHH.
27. OCHOBHBIE THIIbI TTOYB.

28. MexaHU4ecKuil 1 XUMUYECKUN cocTaBbl MouB. Opranndeckoe BemecTBo mo4s. CocTan
U CBOIICTBAa T'YyMYCOBBIX BEILIECTB.

29. Knaccudukarus npupoaHbIX peCypcoB.

30. Mogenu o61iecTBa 0 JHOPa30BOTO MOTPEOJICHUS U TPUPOI0COEeperaroIiero oomecTsa.
31. Ilpumenenue ynoOpeHuil ans mojanepxaHus Iuiogopoaus nous. [lutatenvHbie 3i1e-
menThl (N,P,K) mous.

32. OCHOBHBIE THUIIBI MUHEPAJIbHBIX U OpraHuyeckux yaoopenuit. [lpunuumnsl pacuera
BHOCHUMBIX 103. OTpULIaTeIbHbIE SKOJOTHYECKHE MTOCIECTBUS IPUMEHEHUS yIOOPEHUIA.
33. IlpuMeHeHne XUMUYECKUX CPEJICTB 3alllUThl pacTeHUN B OOpHOE 3a MOBBIIIEHUE YPO-
xaitHoctu. Knaccuduxarnus nectunnoB no o0beKTaM BO3IACHCTBHUS U TUIY XMMHUYECKUX
COEIMHEHUI.

34. OTtpuuatenbHble AKOJOTUYECKUE MOCIEACTBHUS UCIOIL30BAHUS MECTUIUIOB B CElb-
CKOM XO35I1CTBE.

35. OcHOBHBIE KJacChl BEUIECTB, 3arps3HSIONIUX MOYBEHHBINH ciaod. VMICTOUYHMKK UX TO-
CTYyIUIeHHsI, (OPMBI CYIIECTBOBaHUS, IMOJBIKHOCTH B TIOYBEHHOM CJIO€, MEXaHHU3MBI
TpaHc(hopMaIK U MOCTYIICHUS B PACTECHUS.

36. Atmocdepa kak 00BEKT U3YUCHUS XUMUHU OKPYXKAIOIIEH Cpelibl, €€ COCTaB U CTPYKTY-
pa.

37. Domtoyst atMocepbl, ee OMOTeHHOE MPOUCXOKICHHUE.

38. BospeiicTBue coHeUHOM paauanuu Ha atMocdepy (hoToauccoruanus).

39. Honsl u paaukansl B atmMocdepe. 3arpsisHeHre atMocdepbl. OCHOBHBIE KIAcChl Be-
IECTB, 3arpA3HAIOLINX aTMOChepy.

40. OcHOBHBIE PEAKIITMOHHO-CIIOCOOHBIEC YaCTUIIBI HOHOC(hEPHI U cTpaTochepsl.

41. HcromeHre 030HOBOTO CJIOSI B pe3ysbTaTe aHTPOIOI€HHOTO BO3JACHCTBUS HAa aTMO-
cdepy Kak riiodanpHasi YKoJIoThu4YecKas mpoodiema.

42. Tpomnocdepa kak rI00aTbHBIN OKUCIUTEIBHBINA pe3epByap. OCHOBHbBIE pEaKIMOHHO-
criocoOHbIE YaCTHIIBI B Tpornocdepe.
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43. "®otoxumuueckuii cmor". "Knaccuueckuii emor". "Kucnbeie noxnau". Pacnpocrpane-
HUE 3arps3HSIONINX BeniecTB B atMocdepe. Knaccudukanus 3arps3HuTencii.

44. TIpoGnembl, aCTIEKThI ¥ MPUHITUIIBI OXPAHbI IPUPOIHI.

45. YenoBek U cO3/1aHHAs UM cpesia OOUTaHus.

46. AHTpOIIOTEHHAs JACTpaNaIus OKPYKaIOIIEH cpepl.

47. OcHOBHbIE HAIIPABJIECHUS NHKEHEPHON IKOJIOTUYECKON 3alUTHI.

48. HmxeHepHas 3KOJIOTUYECKAs 3alIUTa THAPOCHEPHI.

49. VmxeHepHas KOJIOTUYECKAs 3alIUTa aTMOCQEPHI.

50. MmxeHepHast SKOJIOTHYECKAs 3aIIHUTa JIUTOCHEPHI.

51. MmxeHepHast 9KOJIOTHYECKAs 3allIUTa OT SKCTPEMATBHBIX BUIOB BO3/ICHCTBHSL.

52. Konnenmus npenensHo pomyctumoi konnertpanuu (I1JK). CocraB u cxema MoHH-
TOPHHTA.

53. Cucrema Ha3eMHOTO MOHUTOPHHTA OKPYKAIOIIEH CPEIBI.

54. OCHOBHBIE KJIacChl 3arpsI3HAIOLIUX BEIIECTB. XapaKTEpUCTHKA OCHOBHBIX ITPOTPaMM U
CUCTEM MOHUTOPHUHTA.

55. MonaenupoBaHue U OCHOBHBIE MOJIEITH.

56. Dkojoruveckas SKCIepTH3a.

57. Tokcuueckoe BO3JACUCTBUE 3arpsi3HSIONMX BemecTB. [lonstre Tokcumanoctu. OCHOB-
HBIC aCIIEKTHl TOKCHKO TMHAMHUKH.

58. DddekThl BO3IEHCTBIS TOKCHYSCKUX BEIIECTB HA KUBOU oprannu3M. KomnvecTBeHHBIC
XapaKTePUCTHKU TOKCHKOIMHAMUKH.

59. Ompenenenue u nenb 6e3omacHocTy. OnpeneneHne U U3MEPEHUEe OTTAaCHOCTH.

60. CtpykTypa pHUCKa: BEpOSITHOCTb, HEONPEACICHHOCTD, yiiep0d. AbcomoTHas Ge3omnac-
HOCTb Y MPpHEMJIEMBIN pUCK. [[pOMBIIIIIIEHHBIN PUCK.

61. Konuenuus ycToWduBOro pa3BUTHs. MECTO XMMHYECKUX MPOU3BOJACTB B KOHLIEMIUU
YCTOWYUBOTO Pa3BUTHS.

62. Tunbl TBEepIbIX OTXOAOB. YTHIIM3ALUS U 3aXOPOHEHHE TBEPIBIX OTXOJOB. MeTomabl
00paboTKH TBEPIBIX OTXOI0B U UX XpaHeHue: nonurons! ThO, cBanku.

63. CoBpeMeHHbIE METOJbl AHATUTHUYECKON XMMHUHU B MPUMEHEHUU K aHAIU3y 0OBEKTOB
OKpPY>KaIoIllel CpeJibl.

10. CAMOCTOSATEJIBHASA PABOTA CTYJAEHTOB

Coz[epxcaHI/Ie, Tpe60BaHI/I}I, YCJIOBHA U ITOPAOOK OpraHru3alluu CaMOCTOSITCIIbHOM

paboThl oOydaromuxcs ¢ ydyeToM (opMbl 0OydeHUsS OMpEACTSACTCS B COOTBETCTBUH C
«[Tono>xeHnemM 00 OpraHU3aNUN CAMOCTOSITEILHOW PaObOThl 00YYAIONTUXCS», YTBEPIKICH-
HbIM YueHbIM coBeToM Y'Y (mpoTtokoin Ne8/268 ot 26.03.19 1.).

®dopma 00yUueHHUs: OYHAas.
Bua camocros- Koa-
N ®opma
Ne Paznen, Trema Kpartkoe cogep:kanue | TeJIbHOI padoThI BO
gacop | KOHTpo.IS
Pernonansusie skono- | [IpopaboTtka yue6- 4 BBIOOpOYHAs
TUYeCKHe TpoOJeMbl U | HOTO Marepuaia ¢ IPOBEpKa BO
IIpeamer u3ydeHUs U | pob XUMHYECKOM | MCTIOJIb30BAHUEM BpeMs ayIu-
3aJa4d XMMHH OKpY- | HAYKH. KpyrosopoT | pecypcoB yueOHO- TOpHBIX  3a-
1 |xaromeit cpeabl u | yriaepoaa. KpyroBopoT | METOJUYECKOTO U N
MOHHTOPHHTAa OKpY- | a3ota.  KpyroBopot | HH(}OPMAIHOHHOTO HATHH,
KAIOILEH CPEJIBI docdopa. Kpyrosopot | obecnieueHust auc- BKJIFOYCHHUE
OMOTCHHBIX  DJIEMCH- | LIUIUIAHBI. BOIIPOCOB Ha
ToB. Dkonorudeckue | [loaroroska K dK3aMEHe
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poOIEMBI ropojia | ycTHOMY OIpoCy U
VabsiHOBCKA. 3amure  Jiabopa-
TOPHBIX PaloT.
ITonrotoBka K
claye HK3aMEeHa.
[TpopaboTka yueo- 10 | BeIOOpOUHas
Okoslormueckue  (ak- | HOro Marepuana ¢ IIPOBEPKa BO
TOpPbI cpelpl. B3aumo- | ncrosb3oBanneM BpeMsi
JIEMCTBUE HKOJIOTHYE- | pECYpCOB y4eOHO- ayJIUTOPHBIX
ckux (QakropoB. Bo3z- | MeToguyeckoro u 3aHATH,
JeCTBUE XWMHYECKO- | MH(DOPMAIIMOHHOTO BKJTIOYCHHUE
XUMUYECKUE OCHOBBI
ro KOMIIOHEHTa a0uo- | oOecreYeHHUs AKC- BOITPOCOB
9KOJIOTUYECKUX B3a-
. . TUYECKOTo (aKTopa Ha | MUTLIHHEIL. Ha dK3aMeHe
MMOICHCTBHIA
KUBbIC  opraHusMsl. | [Togroroska K
AspoOHBIE U aHA’PO0- | yCTHOMY OTIPOCY H
Hble OpraHu3Mbl. Xu- | 3amuTe  Jrabopa-
MUYECKHE HKOPETYNsi- | TOPHBIX PaboT.
TOPBIL. ITogroToBka K
claye HK3aMeHa.
[TpopaboTka yueo- 6 BbIOOpOUYHAs
HOT'O MaTepuaia C IIPOBEPKa BO
HCII0JIb30BAHUEM BpeMs
[lectuuuaer B coBpe- cCVDCO 6o N o
B HO- UTOPHBIX
MEHHOM Mupe. JIHok- peeyp yi YAHTOD
METOJIUYECKOTO U 3aHATUH,
CHUHBI KakK JKOJIOTHYe-
MH(OPMALHOHHOTO BKJIIOUEHHUE
CKas OIAaCHOCTh: pe-
TokcukanTel  OKpY- obecrieyeHust Juc- BOIIPOCOB
. TPOCIIEKTUBBI U TEp-
Karomieu cpeabl LUTUTHHBI. Ha 9K3aMeHe
CHEKTUBBI.  DKOJIOTO-
" IToaroroska K
AQHAIUTUYECKUN MOHHU-
YCTHOMY OIIpOCY U
TOPUHT CYNEPIKOTOK-
3amuTe  Jlabopa-
CUKaHTOB.
TOPHBIX pPaboT.
ITogroroBka K
claue HK3aMeHa.
OcnoBuble ucrounuku | [Ipopabotka yued- 4 BbIOOpOUHAs
MOCTYIUICHUSI  3arps3- | HOro MaTepuania C MIPOBEPKa BO
HSIOIIUX BELIECTB B | UCIOJIb30BAHUEM BpeMs

Xumus rupocepsl

BOJHYIO cpeny. Crou-
HbI€ BOJbI M MPOMBIIII-
aeHHble  cToku. Oc-
HOBHBIE MPOLECCHI MU-
rpalyy 3arps3HIOIUX
BEILECTB B MPUPOIHBIX
Bojax. dopmMmel cye-
CTBOBAHMS  3arpsi3Hs-
IOIIUX BEIIECTB B BOA-
HbIX cpenax. Bosznen-
CTBUE 3arpsI3HAIONINX
BCIIESCTB HA BOJHEBIC
opraHusmbl. buoakky-
MYJISILUSL  3arps3HSIO-

pecypcoB y4eOHo-
METOJUUYECKOTO U
UH(POPMALIMOHHOTO
obecrieueHus auc-
LUTTUHBI.
IToaroroska K
YCTHOMY OTpOCY U
3amre  Jlabopa-
TOPHBIX padoT.
ITogroroBka
c/1aye SK3aMeHa.

ayJUTOPHBIX
3aHATHH,
BKJIIOUCHHC
BOIIPOCOB
Ha DK3aMCcHE
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IIUX BEIIECTB U MH-
rpamusi 1Mo MUIIEBBIM
LICTISIM. Meto bl
OYHMCTKH XO3SHCTBEH-
HO-OBITOBBIX CTOYHBIX
BOJ. MeToanl OYHCTKHU
CTOYHBIX BOJ  TIPO-
MBIIICHHOCTH.  XH-
MHYCCKHUU aHaJIu3
MIPOU3BOJICTBEHHBIX
CTOYHBIX BOJ. MeTo bl
MOJyYEHHUS] TUTHEBOU
BOJIbl. [IpoOnemsbr 3a-
TPS3HEHHUS] TUTHEBOM
BOJII B  pe3yibTaTe
XJIOpUPOBaHUS.  AJlb-
TEPHATUBHBIC METOIBI
Ne3UHPEKIUA  TUThE-
BOH BOJBI.

5 | Xumus nutochepsl

[Ipumenenne ymnobpe-
HUI U1 TOAJIEpKAHUS
10 IO POTUS MIOYB.
[IuTaTenpHbIC 3JIEMEH-
o (N,P,K) mous:
GbOpMBI HX CYIIECTBO-
BaHWs,  MOTCHIMAILI
coaepxanus u OanaH-
COBOE COOTHOIIIEHHE.
OCHOBHBIE THIBI MH-
HEpPAJIbHBIX M OpraHH-
YECKUX  yAOOpEeHHI.
[Ipumenenue xumuye-
CKHX CPEJICTB 3alUThI
pacTeHuii B Oopnbe 3a
MOBBIIICHUE  YpOXKaii-
Hoctu. Kraccuduka-
OHs  MECTULUIOB IO
o0BeKTaM BO3IEH-
CTBUS U THUILYy XUMUYe-
CKHX COCIMHECHUI.
OCHOBHEIE KJIaCChI
BEIIECTB, 3arps3HsIIO-
IIUX ITOYBEHHBIN CIIOH.
CriocoObl  peKynbTH-
Baruu 1o4B. CIocoObI
yCTpaHEeHHsI 3arps3He-
HUS TIOYB.

[TpopaboTka yued-
HOTO MaTepuana ¢
HCIOJIb30BaHUEM
pecypcoB y4eOHO-
METOJIUYECKOI0 U
nH()OPMAITMOHHOTO
oOecrieueHus IucC-
LMIIJIAHEI.
IToaroroska K
YCTHOMY OIIPOCY M
3amure  J1labopa-
TOPHBIX pPaboT.
ITogroroBka K
clade sK3aMeHa.

BbIOOpOYHAs
IIPOBEPKa BO
BpeMs
ayIUTOPHBIX
3aHATHH,
BKJIIOYECHUE
BOIIPOCOB
Ha YK3aMeHe

Xumus BepxHux cinoes | [Ipopabotka y4eo- BBIOOpOYHAs
6 | Xumus atmMochepbl atMocgepbl.  OCHOB- | HOTO MaTepHuaa C IpOBEpKa BO

HbIE PEaKIMOHHO- | HCIOJb30BAHUEM BpeMs
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CIIOCOOHBIE  YACTHUIIBI
HOHOC(EpBl U CTpaTo-
chepbl. Xumus crpa-
TocpepHOTO  O30HA.
Hcromenune 030HOBO-
T'O CJIOS B pE3yJIbTaTe
AQHTPOTIOTEHHOTO  BO3-
JeiicTBUsL Ha aTMocde-
py Kak rio0anbHas
JKOJIOTHYECKass  Ipo-
Onema. XUMHS HIK-
HUX CJIOE€B aTMocde-
pol. Tpomocdepa kak
r100abHBIM  OKHUCIIH-
TEJbHBIN  pe3epByap.
OCHOBHBIE pEaKIHOH-
HO-CIIOCOOHBIE YaCTH-
el B Tpomocdepe.
"doTOXMMHUYECKHI
cmor". "Kiaccuuecknii
cmor". "Kucaele no-
xau'". Kmaccudukanms
3arps3HUTENEN U pac-
IPOCTpPaHEHUE 3arpsi3-
HSIOIIMX BEHIECTB B
atmocdepe.

pecypcoB  y4eOHO-
METOJIUYECKOTO H
UH(POPMALIMOHHOTO
obecrieueHust JucC-
[IUTUTAHEIL.
IToaroroBka K
YCTHOMY OIIPOCY U
3ammuTe  J1abopa-
TOPHBIX PaloT.
ITonrotoBka K
ciaye FK3aMeHa.

ayJIUTOPHBIX
3aHATHI,
BKIIIOUCHUE
BOIIPOCOB
Ha dK3aMeHe

Tokcuyeckoe BO3IEH-
CTBHUE 3arpsI3HSIOIINX

[TpopaboTka yueo-
HOT'O MaTepuaia ¢
UCTIOJIb30BaHUEM

BBIOOpOYHAs
MIPOBEpKa BO
BpeMsI

BEILECTB. [TonsTHE | pecypcoB yueOHO- ayJUTOPHBIX

TOKCUYHOCTH. OCHOB- | METOAUYECKOTO U 3aHATHH,
Tokcuyeckoe ~ BO3- | Hble AaCHEKThl TOKCHU- | HH(POPMAIHOHHOTO BKJIIOUEHUE
JNEeUCTBUE  3arpsA3Hs- | KoguHamuku. Kosmue- | obecriedenus auc- BOIIPOCOB
IOUIMX BELIECTB Ha | CTBEHHbIC XapaKTEpH- | IUILIHHEL. Ha SK3aMeHe
OKpYXKAIOILlYIO Cpely | CTUKM  TOKCUKOjAuHA- | [loarotoBka K

Mukd. OLIEHKa COCTO- | yCTHOMY OIPOCY H

SHUsSL ~ OKpyXKarouleul | 3ammre  jabopa-

cpensl. [IpoMblieH- | TOpHBIX padoT.

Hasi TOKCUKOJIOT L. [TonrotoBka

caue HK3aMEHa.

HopmupoBanue 3a- | [IpopaboTka yueb- BbIOOpOYHAs

IPS3HAIOLIIMX BELIECTB | HOTO Marepuaia ¢ IIPOBEPKA BO

B BOJHBIX OOBEKTaxX. | UCIOJIb30BAHUEM BpeMs

HopmupoBanue  co- | pecypcoB yueOHO- ayJAUTOPHBIX
MOHHUTOPUHT ~ OKpY- | IIep>)KaHUsl ~ BPEIHBIX | METOJUYECKOTO U 3aHATHH,
KaIoLIe cpeabl BEIIECTB B  MOYBE. | HHPOPMALIMOHHOTO BKJIIOUEHHUE

HopmupoBanue artmo- | obecrieueHus Juc- BOIIPOCOB

cepHBIX  3arpsi3He- | HUIUIUHBI. Ha dK3aMEHe

Huii. Metoasl wuHTe- | Iloaroroska K

I'PAJIHON OLIEHKHU BO3-

YCTHOMY OIIPOCY U
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JNEUCTBUS 3arpsA3HsAIO- | 3amuTe  Jiabopa-
IIMX  BEIIECTB  HA | TOPHBIX padoT.
okpyxatomyrw cpeny. | [loaroroBka k
buonornueckuii  Mo- | caade 3K3aMeHa.
HUTOPHUHT Kak 3(dek-
TUBHBI METOJ KOH-
TpOJIs COCTOSIHUS
OKpY>KalolleH CpeJibl.
Konuenuus sxosoru- | [Ipopabotka yue6- 4 BbIOOpOUHAs
YECKOT0 MOHUTOPHUHTA. | HOTO MaTepHalia C MIPOBEpKa BO
OCHOBHBIE TIPUHITUIIBI | UCTIOT30BAHUEM BpeMst
OpraHu3aIui CIYyXKObI | pecypcoB y4eOHO- ayJTUTOPHBIX
9KOJIOTUYECKOTO  MO- | METOJIMYECKOTO U 3aHATUH,
Hutopura. Konmen- | nHGpoOpMaIMOHHOTO BKJTFOYCHHUE
M OILIEHKH BO3JCH- | 0OecTieueHus auc- BOITPOCOB

K CTBUsI Ha OKpPYXalo- | IIUIUIAHEI. Ha DK3aMeHe

OHTPOJb M OIlEHKA
9 | cocrosmms  oxpvaa- | LY cpeny (OBOC). | IloaroToBka K
Pyx

- Pons XHUMHUKO- | YCTHOMY OTIPOCY U
SKOJIOTHYECKUX uc- | 3amure  Jabopa-
CIIeIOBaHUI U1 TpO- | TOPHBIX padoT.
BeneHus — mporueaypsl | [loarotoBka  k
OBOC. CoBpeMeHHOE | ciaye 9K3aMeHa.
COCTOSIHME IpaKTuye-
CKOM peanuzanuu
OBOC: mpobnemsr u
NIEPCIEKTHBBI.
[Ipobnembr  Ge3omac- | [IpopaboTka yued- 10 | BerGOpouHas
HOCTM  NPOMBIIUIEH- | HOTO MaTepuana ¢ IIPOBEpKA BO
HBIX IIPOU3BOJICTB. | UCIIOJIb30BAHUEM BpeMs
bezomacHocTh:  11€1b, | pecypcoB yueOHO- ayJUTOPHBIX
OIpeNeseHue, H3Me- | METOJUYECKOTO U 3aHATUH,
peHue. Crpykrypa | ”HPOPMAIIHOHHOTO BKJIFOUEHHUE
pHUCKa: BEpOSATHOCTh, | oOecrieueHus auc- BOITPOCOB
HEOIPEIEIEHHOCTD, LUIIJIMHBI. Ha 3K3aMeHe
yiep06. [Ipomsinuien- | [Toarotoska K
HBII PUCK. DKOJIOTU- YCTHOMY OIIPOCY U

[IpomblIIIEHHBIH YecKOoe HOPMHUPOBAHUE | 3alluTe  Jiabopa-

10 | PHCK 1 paiHOHaIb- XO3SUCTBEHHOW  Jes- | TOPHBIX PadoT.

HOC IIPHUPOAO0II0JIB30-
BaHHUC

TEJILHOCTH M PaIfo-
HaJlbHOE HCIIOJIb30Ba-
HUE TPUPOJHBIX pe-

cypcoB.  Konnenuus
YCTOWYHBOTO  pa3BH-
THS. YTUIU3AIUsS W
3aXOpOHEHHE TBEPABIX
O0TX0JI0B. MeToapl 00-
paboTKH TBEPHBIX OT-

XOJIOB M UX XpaHEHUE:
nomronsl ThO, cBai-
KH.

IlogrotoBka K
cJade ’K3aMeHa.
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11. YYESHOMEFOANIECKOE OBECIIEYEHUE UL IIATTJIMHDBI

VIbsTHOBCKUI TOCYyJapCTBEHHBIN YHUBEPCUTET

@ - Pagquag np MMa 10 JUCLUIIMHE o
nnnnnnnn NATTANATY 17 amrmanamy y narrrrgrny b A res et AT aTr Aoy o 9 ogp
L 1\“1_}“1\\//111, T, P Y LLPULI‘\/\/\/DL e ullllul_}ul].)l a1 rITD. Ul\t_l]ll\ul\}l_l.l‘bll UFUADI D L 1.

y4eOHUK U mpakTukyM s By30oB / B. . Kapakesn, B. b. Komnbuos, O. B. Konzgparsesa ; nmoa

101

by b
TacvTD . .

obmeit pegakmueit B. M. Kapakesna. — 2-e u3g., nepepad. u nom. — Mocksa : M3narenscTBo
Opaiit, 2021. — 277 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-06055-3. — Tekcr :
anektpouusid /[ OOpasoBatenbHast — miaardgopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/470343
2. Kapakesn, B. W. IIpoueccsl u anmapatsl 3alIUTHl OKpYKaromien cpeabl B 2 4. Yactp 2. :
yueOHUK 1 TpakTukyM Uit By30B / B. b. Konbsros, O. B. KonapatseBa ; o oOmield penakuueit
B. U. Kapakesina. — 2-e u3., nepepad. u gon. — Mocksa : M3mparensctBo Opaiit, 2021. — 311
c. — (Bricmee oopazosanne). — ISBN 978-5-534-06056-0. — Texkct : anekrponssiii // Obpa-
3oBatenbHast miardopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/470344
3. XaxanwuHa, T. 1. Xumus okpyxaromiei cpes : yaeOHUK 1i1st By30B / T. M. XaxanwuHa,
H. I'. Huxutuna, U. H. TleryxoB. — 3-e u3x., nepepad. u gon. — Mocksa : 3naTenbeTBo
Opaiit, 2021. — 233 c¢. — (Bwicmiee o6pazoBanne). — ISBN 978-5-534-00029-0. — Texcr :
anekTpoHHbI // O0pazoBarensHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/468375
JdonmosHuTeIbHAS JIMTEPATYPaA
1. JlateimoBa, M. M. MeTosl U CpeicTBa KOHTPOJISI Ka4eCTBA OKPYKAIOIIEH cpeibl : yueo-
Hoe nocobue / M. M. JlatsinoBa. — benropoa : benropoickuii rocy1apcTBEHHbIN TEXHOJIOTHYE-
ckuit yauBepcuter uM. B.I'. llyxoBa, DbC ACB, 2017. — 121 c¢. — Tekcr : 31MeKTpOHHBIH //
DNeKTpOHHO-ONOIHOTeUHAS cucreMa IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/80424.html
2. MOHUTOPHUHT, KOHTPOJIb U YIIPaBJICHUE KAYECTBOM OKpyKaromie cpeapl. Yacte 2. DKo-
JIOTHYECKHI KOHTPOJIh : yueOHoe mocooue / A. U. TTotanos, B. H. Bopo6res, JI. H Kapmun, A.

A. My3anesckuii. — Cankr-IletepOypr : Poccuiickuii rocy1apcTBEHHBIN THAPOMETEOPOJIOTHYE-
ckuii yausepeuret, 2004. — 290 c. — ISBN 5-86813-138-X. — TekcT : 35eKTpoHHBIH // Dnek-
TPOHHO-OMOIHOTEYHAs crucrema IPR BOOKS : [caitT]. — URL.:

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

Y4yeOHO-MeTOAMYECKAS JIUTEPATYypPa

1.Tepexuna H. B. Xumus oxkpyxaromiei cpesibl 1 MOHUTOPUHT OKPYXKAIOIIEH CPEeIbl : METO I -
YyecKue yYKa3aHHs JJIsl CaMOCTOSITENbHOM paboThl OakalaBpOoB HaMpaBlIeHHs MOATOTOBKU
«Xumus» / H. B. Tepexuna; Ynl'Y, Okoi. dak. - YaesHosck : Yiul'VY, 2019. - 3aru. ¢ skpaHa;
HeomnybOnmkoBaHHBIN pecypce. - DnekTpoH. TekcToBble naH. (1 daiin : 477 Kb). - Teker :
anextpouubii. http:/lib.ulsu.ru/MegaPro/Download/MObject/6782

0) mporpaMMHOE 0OecTiCUeHIE

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

B) [Ipodeccuonanbubie 6a3bl TaHHBIX, HHPOPMAIIMOHHO-CITPABOYHBIE CUCTEMBI
. DJIEKTPOHHO-0M0IHOTEYHbIE CUCTEMbI:
Ludposoit obpasoBaTenbHbIil pecype IPRSmMart : snekrporHo-0nMONMMOTEUHAst cucTema : caifr /

OOO Kowmmanust «Ait [Tu Ap Meaua». - Capatos, [2023]. — URL: http://www.iprbookshop.ru. — Pexum
JOCTyNa: JUIs 3aperucTpup. Mojb3oBaresnell. - TeKCT :3JIeKTPOHHBIH.

O6pasoarensHas miatpopma FOPAUT : 06pasoBaTenbHBlil pecype, MIeKTpOHHAs OHOMMOTeKa
: caiiT / OO0 DnektponHoe u3maTenbetBo «FOPAWMTY. — Mocksa, [2023]. - URL: https://urait.ru. — Pesxxnm
JOCTyHA: JUIs 3aperucTpup. Nojab3oBaTene. - TeKCT : 3JeKTPOHHBIH.

baza naHHbIX «OnekrpoHHas Oubnuorexka TexHudeckoro BVY3a (OBC «KoHcynbTaHT
CTY/ICHTa») : AJIEKTPOHHO-OMOMMoTeuHas cucrema : caiit / OOO «Ilomutexpecypcey». — Mocksa, [2023]. —
URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum nocryma: ajst 3aperucTpup. MOJIb30BATENCH. —
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SBC Iﬁ{mm ek poiio-oHbHHOTe AT eHeTRMA——catir 00035 J CaHKT-
erep6ypr—2023} P*i@‘i‘a" B e YanBo ok Com— Pesini roeTyia: T 3aperHETHD _
eT PUJPL 9 LA: e L A%J T VYTV AU CUT YITA, I/ \)ul_}\/l 11\«11} ll_l llUJLD\)UDuLUHeI/I

Texcr : 27eKTPOHHBIN.
3bC Znanium.com ANEKTPOHHO-OMOIMoTeYHass cuctema : cadt / OOO

«3Hanuym». - Mocksa, [2023].

- URL: http://znanium.com

. — Pexum nocryna :

JUIL 3aperucTpup.

II0JIb30BaTENEN. - TEKCT : 3JIEKTPOHHBIN.

2. KoncyabrantIliroc [DnexTpoHHbIH pecypc]: cnpaBouHas mpaBoBas cucrema. / OO0

«KoncynpranT [lmoc» - DnektpoH. gaH. - Mocksa :

3. bas3pl TaHHBIX NEPUOANYECKUX U3JAHUM:

eLIBRARY.RU: nayunas snextpoHHas OuOnnoteka
URL: http://elibrary.ru.

bubnuoreka». — Mocksa, [2023]. —
M0JIb30BaTeNed. — TEKCT : AJEKTPOHHBIN
DOnekTpoHHas OubIMoTEeKa

Kouncynprantllntoc, [2023].

. caiit / OO0 «Hayunast DnektpoHHas
— Pexum poctyna  ans aBTOpHS.

«3naTenbCckoro  goma

«I'pebennnkoB» (Grebinnikon)

anekTpoHHas Ooubmuoreka /| OO0 W] «I'pedennukoB». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexxum mocTtyma : s aBTOPHU3. MOJIb30BaTEIICH.

— Tekcr : 2IeKTPOHHBIN.

4.,  @enepanbHasi  rocyaapcTBeHHasi

l/lH(l)OpMalII/IOHHaﬂ CucremMa «HauuonanbHas

3JIEKTPOHHAasi 0M0JMOTeKay : dIIeKTpoHHas OubimoTeka : caiit / ®I'BY PI'b. — Mockaa, [2023].

URL: https://n36.pdp. — Pexxum mocryma

JNEKTPOHHBIH.

5. Poccuiickoe o0pazopanue :

— URL: http://www.edu.ru. — TekcT : 3JeKTPOHHBIA.
6.

DJleKTPpOHHAsT Oud/uoTeyHasi cucrema Yal'y

JUIsL TIOJIB30BaTeNNe HaydyHOU OumoOmuorekn. — TekcT

benepanpubiii mopran / yapeaureiab @IAY «DUL[TO».

MOJYJAb «JJNEKTpOHHAs OHOIHOTEKa»

ABUC Mera-ITPO / OO0 «/lata Dxcapeccy». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum
JOCTYyIA : JJIS MOJIb30BaTeNield HaydHO! OMOIMOTEKU. —TeKCT : AJIEKTPOHHBIMN.

CorJjacoBano

Hauanpauk Ynpasnenust nHQOpMaIMOHHBIX
TEXHOJIOTUH U TE€JIEKOMMYHHUKAIINI

ILIL. Bypaun

W?LS.OS. 2023

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHbI

VYyebnas ayauropus Ne 216 myist mpoBeieHus 1a00paTOpHBIX 3aHATHH. [lomenenne ykom-
IJIEKTOBAHO KOMIUIEKTOM y4eHHYecKoi Mebenu Ha 16 mocagoyHbIX MecT.
Texuudeckue cpeacTBa: JOCKa ayJUTOPHAs, BBITSDKHBIE MIKa(bl, 1a00pATOPHBIE CTOJIBI

Pabouee mecto JJI IpEIo1aBaTeisd

Ha6opaTopHoe O60py,HOB8.HI/ICZ TCXHHUYCCKHUC, TOPCHOHHLIC U aHAJIUTHUYCCKHUC BCCBbI, TCP-

MOCTAThI, CYIIMIIbHBIE IKa(bl, KATOPUMETPHI, EHTPUYTU, TepMOMEeTpbl, pH-MeTpbl, MarHut-
HbIE MEIIaJIKK, Ha0OPhl apEOMETPOB, BOJISIHBIC OaHH, pepakToMeTp, MOJIPUMETP, HAOOP AJICK-
TPOJIOB ISl IOTEHIIHOMETPUYECKOTO TUTPOBAHUS, HAOOPHI XMMHUECKON MOCYIbI U XUMHUYECKUX
peakTUBOB, KOMIUIEKT Tabnuil. [Inomanp 77,83 kB. M

[Tpubopnas 6a3a XAJI HUTU:

Xpomaro-macc-cnexkrpoMerp "Xpomarik-Kpucramr 5000" ¢ MC/l -AHanu3aTop >KHIKO-
ctu (pH-merp/moHomep nabopatopusbiii) «kcnept-001-3» (0,1)» -Ananuzatop xumkoctu (pH-
merp/uoHomep BIIK-tepmookcumerp nmaboparopusrit) «Jkcnepr-001-4» (0,1)» - Anammzatop
KHUJIKOCTH (KOHIYKTOMETp) «OKkcnepT -002-2-6-1» - CHeKTpoMeTp SMUCCHOHHBIN C MHIYKTHB-
HocBs3aHHOM 1azmoii ICAP-6500 Duo. - ITnamennsiit poromerp @IIA — 2 — 01. - Cnektpodo-
tomeTp Unico 2100. PentrenoBckuii ananuzarop bPA-17-02 - Anmapar peHTT€HOBCKUHM IS
criektpanbHoro ananmmsa «Cnekrpockan MAKC-GV». - Xpomarorpad «Xpomarek- Kpucramn
500, ucnonnenue 2» - Ilopratusuelii xpomarorpad «PI'X — 1» Jlerekrop ®U/. - ITopraTus-
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HbIH XpomaTtorpadradEoxcrasgadys (@IFFNApron» - I'azopnamuzatop MRI,Optima 7» - |
e acpre nacr ARk B Ao A S H A4 Ha6epataniibie Aeetlab-NVIC-510-
TYI TVUNTYIV DUUqu)lf:Fz.\é;lqab;l Hpo; 0 IIMCHHHHHHe Jluuul.lul\. l.lllul\/ D\/\/Dl l ICUUUOT 4
FopHasHoeyra—HAoHaAD %I,h@ ln KB

VYuebnas aymutopust 212 nist mpoBeeHUs JEKIMH, 3aHATUNA 1a00paTOpPHOTO TUIMA, TPYI-
MOBBIX U MHIUBUAYAJIbHBIX KOHCYJIBTALUN, TEKYILIEr0 KOHTPOJIS U IPOMEKYTOUHON aTTECTALUU
(c HAbOPOM AEMOHCTPALIMOHHOTO 00OpYHOBaHMSA U1 OOECHEUCHUS TEMAaTUYECKUX MIIIFOCTPa-
Ui B COOTBETCTBUM C pabouell mporpaMMoil tucuuIuivHbl). [lomenenne yKoMImiekToBaHO
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MunucrepcTBo 00pa3oBaHus U Hayku PO

o o Dopma
VYIIbSAHOBCKUI rOCYAapCTBEHHBIH YHUBEPCUTET

@ - PabGouast mporpaMma o JUCIUILIHHE

CHEeLMAIM3UPOBAHHON MeOeblo Ha 24 1MOCaJl0YHbIX MECT U TEXHUUYECKUMU CPEICTBAMU: 3KpaH
HACTEHHBIN, J0cKa ayautopHas. Pabouee mecto mpenonaBarens, WI-FI, unrepner. Ilnomans
42,93 xB.M.

VYyeOHast aynutopusi sl cCaMOCTOSATEIbHOM paboThl cTyneHToB 230 ¢ moctynom k OBC.
IUIS CAMOCTOSITENIbHON paboThl cryneHTtoB, Wi-Fi ¢ mnocrymom x DUOC, DBC. KomnbrorepHslit
KJIACC YKOMIUIEKTOBAHHBIN CHEIUATM3UPOBAHHON MeOeNbio Ha 32 MOCaJ0YHBIX MECT U TEXHH-
YeCKUMH cpeacTBaMH oOyuyeHHs (16 mepcoHalbHBIX KOMIIBIOTEPOB) € JOCTYHNOM K ceTH «MH-
tepue», DUOC, OBC. Ilnomanp 93,51 B.M.

UuraneHelil 3a1 HaydyHOU OuOanorexku (ayautopus 237) ¢ 30HOM IJi CaMOCTOSTEIILHOMN
pabotel, Wi-Fi ¢ nocrynom k DMOC, ObC. Ayautopusi yKOMIIJIEKTOBaHA CHEUAIN3UPOBAHHON
Mebenpio Ha 80 MOCaOUHBIX MECT U OCHAIIEHA KOMIBIOTEPHON TEXHHKOW C JIOCTYIIOM K CETH
«UuTepreTr», DUOC, DBC, s3xkpanom u poekropom. [Ltomans 220,39 k.M.

13 CHEIHAJIBHBIE YCJIOBUS [JIsA OBYYAIKOLIUXCSI C OT'PAHUYEHHBIMUA
BO3MOKHOCTAMMU 3I0POBbS

B ciydae HE0OX0MMOCTH, 00yJarOIIMMCS U3 YMCIIA JIUI[ ¢ OTPAaHUYCHHBIMH BO3MOYKHO-
CTSIMU 3JIOPOBBS (IT0 3asIBJICHUIO 00YJarOIIErocs) MOTYT MPEIaratbCs OJTHU U3 CICTYIONNX Ba-
PUAHTOB BOCHPUATHS MH(DOPMALIUU C YYETOM HMX HHAWBUYaJbHBIX TCUXO(PU3NYECKUX OCOOEH-
HOCTEI:

— s JMI] ¢ HapyIICHUSMH 3pEHHUS: B MEeYaTHOM (opMe YBEIMYEHHBIM IIPUPTOM; B
(dbopme 3IIEeKTPOHHOTO JOKyMeHTa; B (opme aymamodaiina (rmepeBoj y4eOHBIX MaTEpPHAIOB B
aynuogopmar); B neyaTHor ¢opme Ha si3bike bpaiins; uHaIuBUyanbHble KOHCYIbTALUU C MPH-
BJICUEHHUEM TH(IIOCYPAONIEPEBOTUNKA; MHANBHIyaJIbHbIE 3a/IaHUsI U KOHCYJIbTAIlUH;

— JUId JIML ¢ HapyIICHUSMH cllyXa: B meyaTHOU (opme; B opme 3JIEKTPOHHOTO JOKY-
MEHTa; BUJEOMAaTepHallbl C CyOTHUTpaMu; WHIUBUIYyalbHbIE KOHCYIbTAllUU C IPUBJICUCHUEM
CypAOIEepeBOIUNKA; HHINBUTyaJIbHbIE 3a/1aHUsI U KOHCYJIbTAIUH;

— JUIA JHI] ¢ HapyIIEHUSMH ONOPHO-JIBHUraTeNIbHOTO ammapara: B medaTHoW ¢opme; B

(dbopMe 3IEKTPOHHOTO JIOKyMeHTa; B popme ayauodaiiina; MHIUBUyalbHbIC 3a1aHUSI U KOHCYJIb-
TalUu.

B cnydae HeoOXOAMMOCTM  HWCIHOJIb30BaHHMA B y4eOHOM  MpoOIleccCe  YacTH4-
HO/MCKJIIOUUTENBHO AMCTAHIMOHHBIX OOpa30BaTeIbHBIX TEXHOJOTHI, opraHuszanus padoTh
ITIC ¢ obyuaromumucsa ¢ OB3 u uHBaIMIAMU MPEAYCMATPUBACTCS B DJIEKTPOHHON MH(MOPMa-
IMOHHO-00pa30BaTeNbHON cpejie ¢ YYETOM MX MHIWBUYaIbHBIX MCUXO0(PU3NUECKUX 0COOCHHO-
CTeH.

PazpaboTunku: W — noneHt H.B. Tepéxuna 16.05.2023
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1 Kapakesn, B. W. Ilpoueccsl u anmaparhl 3aluThl OKpykaroei cpeasl B 2 4. Yacte 1. :
y4eOHUK U IpakTukyM 1t By30B / B. W. Kapaxkesn, B. b. Konbio, O. B. Kongparsesa ; mog
obmeit pexaknueit B. U. Kapakesna. — 2-e u3., nepepad. u gon. — Mocksa : U3narenscTBo
IOpaiir, 2021. — 277 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-06055-3. — Tekcr :
anekTpoHHBI  //  OOpaszoBarenpHas  1watgpopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/470343
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https://urait.ru/bcode/468375

JlonoJHUTEe/ILHAA JTUTEPATYypa

1JIaTeimoBa, M. M. MeTopl U cpelicTBa KOHTPOJISl KaueCcTBa OKpY Kalollel cpenbl : yue0-Hoe
nocobue / M. M. JlateimoBa. — benropox : benropoackuii rocyaapcTBeHHBINH TEXHOJIOTHYE-
ckuit yauepcutet um. B.I'. [llyxosa, 9bC ACB, 2017. — 121 ¢. — TeKcT : 31eKTpOHHBIH //
OnekTpoHHO-Oubmoreunas  cucrema [PR BOOKS [caiiT]. —  URL:
https://www.iprbookshop.ru/80424.html

2Tepexuna H. B. Xumus okpy:xaromieit cpeibl 1 MOHUTOPUHT OKPYXKAIOIEeH cpebl : yueOHoe
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56 ¢. - URL.: http://lib.ulsu.ru/MegaPro/Download/MObject/14009

Y4eOHO-MeTOoAUYECKasI IUTEpaTypa

1. Tepexuna H. B. Xumus okpykaromei cpeibl U MOHUTOPUHI OKDPY)KAIOILIEH Cpenpl :
METOJMYECKHE YyKa3aHUs JUIsl CaMOCTOSITENIbHOM palOoThl OakajgaBpOB HampaBiICHUS
noarotoBku 04.03.01 «Xumus» / H. B. Tepexuna; Yal'V, Okoi. ¢ak. - YiesHoBeK : Yal'V,
2019. - 3aru. ¢ ’kpana; HeomyOmuKkoBaHHBINA pecypc. - DIIEKTPOH. TeKcToBbIe naH. (1 daiin
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CoriacoBaHo:
Croermanuct exynmii Hb Yul'V / Cragonsaukosa JI.P. | 29.08.2024
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JOCTyMa: JIJIsl 3apPETUCTPUP. MoJIb3oBarTeseil. - TeKCT : 3JIeKTPOHHBIH.

1.3. ba3a pgaHHbIXx «OnekTpoHHas Oubmmoreka TtexHuueckoro BVY3a (OBC
«KoHCynbTaHT CTYAEHTaY) :

IIEKTPOHHO-O0MOIMoTeuHas cuctema : caidit / OO0 IMomutexpecypc. — Mocksa, [2024].
— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pmoctyma: s
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEKTPOHHBIN.

1.4. KoHcynbpTaHT Bpaua. DIEKTPOHHAA MeIULIMHCKas OuOInoTeKa : 6a3a JaHHbBIX : CAalT
/ OO0 Beicmas nkoja OpraHu3aliy ¥ yIpaBJIeHHs 3ApaBoOXpaHeHneM - KoMIUIeKCHBIH
MEIUIUHCKUI KoHcanThHr. — MockBa, [2024]. — URL: https://www.rosmedlib.ru. —
Pexxum noctyna: s 3apeructpup. moiab3oBaTtenei. — TEeKCT : 3JIEKTPOHHBIM.

1.5. bospias MeTMIIMHCKAsE OMOJIMOTEKA © AJICKTPOHHO-OMOIMOTEYHAs CUCTEMA : CAMT /
OO0O bykan. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum
JOCTyMa: JIJIsl 3apETUCTPUP. Mosib3oBareneil. — TeKCT : 3IeKTPOHHBIN.

1.6. OBC Jlans : anmekTpoHHO-O0uOMoTeuHas cucrema : caiit / OO0 DBC Jlanb. — CaHKT-
[MerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxum nocTyma: [uist 3aperucTpup.
IIOJIb30BaTeNe. — TEKCT : AIEeKTPOHHBIN.

1.7. 3BC Znanium.com : 31eKTpoHHO-01OIMoTeYHast cucteMma : caiit / OO0 3HaHHyM.
- Mocksa, [2024]. - URL: http://znanium.com . — Pexwum goctyna : Juist 3aperucTpup.
noJib3oBarenei. - TeKcT : AIeKTPOHHBIN.

2. KoncyastautIliwoc [ DnekTpoHHBIHN pecypc]: cipaBoyHas mpasoas cuctema. /000
«Koncynbsrant ITmocy - Dnektpon. naH. - Mocksa : Koncynerantlnroc, [2024].

3. eLIBRARY.RU: Hnayunas snekrtponHHas OuOmmoteka : caiit / OOO «Hayunas
Onektponnas bubnmoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum
JIOCTyNA : JUIsl aBTOPHU3. MOJIb30BATENICH. — TEKCT : 3JIEKTPOHHBIN

4. @enepanbHas rocyaapcrpeHnasi nHpopmanuonHas cucrema «HanuonaabHas
JJIEKTPOHHAsE OMOJMOTEeKa» : dJeKTpoHHas OuOnmoreka : caiitr / ®I'BY PI'b. —
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Hay4yHOU OMOMmoTeku. — TeKCT : ANeKTPOHHBIN.

5. Poccuiickoe od6pa3oBanme : dpenepanbHblil moptain / yupeautens PI'AY « ODULTO».
— URL: http://www.edu.ru. — TekcT : 3JeKTPOHHBIA.

6. JaextponHas OumOumoreynass cucrema Yal'V : Moayns «OnekTpoHHas
o6ubmuoreka» ABUC Mera-IIPO / OOO «Jara DOxcopece». — URL:
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6ubmuoreku. — TeKCT : AIeKTPOHHBIH.
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