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1 HOACHUTEJIbBHAS 3AIIMCKA

1.1 Heap IMCHMIVIMHBI: Pa3BUTHE AaHATUTUYECKOTO MBIIUICHHUS Y CTYJCHTOB, O0yUYeHHE
UX MPOBEJICHUIO aHAIM3a BEIIECTB U OOBEKTOB OKPYXKAIOIIEH Cpelibl C MOMOIIBI0 XUMHUECKHUX,
MHCTPYMEHTAJBHBIX ¥ OMOMHIUKAIIMOHHBIX METOIOB, (POPMHPOBAHUE y CTYACHTOB IpECTaBIIe-
HUI 0 BO3MOXKHOCTSIX OMOJIOTHYECKOT0 KOHTPOJISI COCTOSIHUS OKPYXKAIOIIEeH Cpeibl.

1.2 MecTo aucuuninnsl B cTpykrype OOII

Jucuunnuna «HauKanys COCTOSHUS OKPYIKaKOIEH CpebDy OTHOCUTCS K JUCHUIIIIMHAM
10 BBIOOPY CTyIeHTa 4acTh, (POpMUPYEMOil ydacTHUKAMH 00pa30BaTeIbHbIX OTHOIIEHHH, bioka
b1 (b1.B.03.1B.02.02).

Jlnist OCBOEHUSI AUCHUTUTUHBI «VIHIUKAIMS COCTOSHUS OKPY KaIoLIel cpeby 00ydaromiu-
€csl HCTOJB3YIOT 3HAHUS, YMEHUS, CQOPMUPOBAHHBIE B XO/I€ U3yUeHUs AUCHUILTUH «OCHOBBI 00-
el XUMUN», «AHATUTHYECKAsT XUMUSI.

1.3 Iucumnnimna HanpaBJjieHa Ha GopMUpoOBaHHe cJaeayomux komnerennuii: [1K-2:

- IIK-2. CrnocoGeH oCymecTBIATh MENarorndeckKyro JesTebHOCTh MO MPOQHIEHBIM
npeaMeraM (JUCHMILIMHAM, MOAYJISIM) B paMKaX MHpOrpaMM OCHOBHOIO OOIIET0 U CpPeTHEro
o01ero 00pa3oBaHusl, HHANKATOPAMM JIOCTHKEHUS KOTOPOM SIBIISIOTCS:

e [IK-2.2 [Ipumensier 0CHOBbI T€OpUHU (PyHAAMEHTAIbHBIX U MPUKJIAJHBIX PA3JIEIOB XU-
MUU (HEOPraHMYECKOH, aHATMTHYECKOM, OpraHndecKol, pusmdeckoit, xumun BMC, XuMudeckux
OCHOB OMOJIOTMYECKUX IPOLIECCOB, XMMHUECKON TEXHOJOTUH) Ul PELIEHUS TEOPETUUYECKUX U
MPaKTUYECKUX 3a/1a4;

e [IK-2.3 Pa3zpabarbsiBaeT METOAMYECKHE U HOPMATUBHBIE MaTepUalbl B paMKax mpodec-
CHOHAJIbHOU JIEATEIbHOCTH.

1.4 Tlepeyens NJIAHMPYEMBIX pe3yJbTaTOB 00yueHHs. B pe3ynbrare n3ydeHus aucuu-
IJIMHBI CTYACHT JI0JKEH:

- 3HATh:

TEOPETUYECKNE OCHOBBI MHAMKAIIMN COCTOSIHUS OKPY KAIOLIeH cpeibl;

COBpPEMEHHBIE METO/Ibl KOJIMYECTBEHHOTO aHAJIN3a U OMOJIOTrMYeCKON MHANKAIIUH;
OCHOBHbIE OMOJIOTUYECKUE, XUMUYECKHUE MTOHATHUS, OMOJIOTUYECKUE 3aKOHBI U SIBJICHMUS;
COBPEMEHHbIE HCTOUYHUKH U IPUYUHBI 3aTrPSI3HEHUS OKPY KaOILEH CPEebl;

METOJIbl U CTOCOO0bl 00pabOTKM MH(POPMAIUN PE3yIbTATOB XMMHUYECKOIO IKCIIEpH-
MEHTa, pe3yJIbTaTOB HaOII0I€HUI U U3MEPEHUil.

- YMeTb.

® CNOJb30BaTh COBPEMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOIMM JUIsl cOOpa M aHanusa
AKOJIOTMUYECKOI HHpOpMalHH;

® JCIOJb30BaTh NPUOOPHI U 000PYAOBAHUE IPU MHANKAIIMOHHBIX UCCIIEJOBAHMSIX;

® PUMEHATh METO/bl MHANKAIIUN OKPY’KaloLel cpeibl Ha MPAKTUKE;

® TPUMEHATH Ha MPAKTUKE 3HAaHHE OMOJOTUYECKUX 3aKOHOB U SIBJICHUH.

- BJIQ/IeTh:

e HaBBIKAMM aHAJIM3a U NPEACTABICHUS DKOJIOTUUECKUX TAHHBIX;

e HaBBIKAMM OpPTraHM3ALMM U MPOBEACHUS WHAMKAIMOHHBIX HUCCIIEI0BaHUI; HaBbIKAMHU
paboThI ¢ mpubOopaMu U 000PYTOBAHHEM;

e HaBBIKAMH aHAJIN3a COCTOSIHUS OKPY>KaIOIIeH Cpebl;

® 3HAHUAMHU JJIS PELIEHUS UCCIEN0BAaTENbCKUX U IPUKIIAIHBIX 3aad.

1.5 O0mas Tpy10eMKOCTb M CUMININHBI «THAMKAIMS COCTOSHUS OKPYIKAOIIEN CpEIbI»
cocTaBisieT 2 3aueTHBIX enuHuIlb (nanee — 3E) (72 yaca).

[IporpamMMa npegycMaTpuBaeT U3y4eHHE MaTepuala Ha JIEKIUAX U JaOOpaTOpHBIX 3aHs-
tusx. [Ipenycmorpena camocrosaTenbHas padoTa CTYJSHTOB 1o TeMaM U pazzaenam. [IpoBepka 3Ha-
HUH OCYyIIECTBISAETCS PPOHTATBHO, MHIUBUAYAIBHO.

1.6 O0beM AUCUMNIMHBI U BH/IbI Y4eOHOI 1eATeIbHOCTH

O0beM TUCUMIVIMHBI M BUIbI Y4eOHOM 1eATeJIbHOCTH (04HasA (popMa 00ydeHHUs)



Bup yueOHoii padoThbl Bcero yacos Cemectp 8
OO6m1ast Tpy10€MKOCTh 12 72
AynuTopHbIE 3aHATHS 42 42
Jlexkuun 18 18
JlaboparopHbie paboThI 24 24
CamocrosiTenpHas padbora 30 30
Bu HTOroBOr0 KOHTPOJIS: 3a4er

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

Y4eOHO-TeMaTHUYeCKHH TIaH (0YHAsA popMa 00yUeHUs)

AyIMTOpPHBbIE 3aHATHS
Bcero | Jekuun | JlaGopa- Camocros-
Ne HaumenoBanme TeM (pa3iesioB) TeJbHAas
JacoB TOpPHBbIE 3a-
TS padora
1. | BBenenue B HHIUKAIMIO COCTOSTHUSA 4 4 2
OKPY:Kaloulei cpeabl
2. | XUMHKO-aHAJIMTHYECKHII KOHTPOJIb 14 6 8 20
COCTOSTHHSI OKPY KAKIIeH cpeabl
3. | Ompenencarie 0OOIIECH KECTKOCTH BOJIBI 2
TPUIOHOMETPUICCKUM METOJI0M
4. | KauecTBEeHHBIH aHAIN3 CTOYHBIX BOJ 2
5. | Onpenenenre KauecTBa MPUPOTHON BOJIBI 4
6. | buoJiornyeckue MeToabI OLEHKH CO- 24 8 16 8
CTOSIHUSI OKPY KaIOLIei cpeabl
7. | Onenka 3K0JIOTHYECKOr0 COCTOSHUS IOYB 4
8. | buomnaukaius TOKCHYHOCTH OCAJKOB 2
OMOTECTHPOBAHUS CHEKHOTO MOKPOBA
9. | OnpeneneHre HAKOIUIGHWS OpraHUYe- 4
CKOTO BellleCTBa B OMoMacce pacTeHHil U B
IMOYBE
10.| Onpenenenue BIAXXHOCTU JUCTHEB U HX 4
TYpPropHOTO COCTOSHUS KaK WHIUKAIHOH-
HBIX MTPU3HAKOB B YCIOBUSIX YIMYHBIX TO-
CaJIOK TOPOJICKHUX KOCHCTEM
11.| Kpecc-canart kak TecT-00BEKT JJIsl OLEHKH 2
3arpsi3HEHUs TIOYBBI M BO3TyXa
HUTOI'O 42 18 24 30
HNuTepakTUBHOE 00yUYeHHe MO TUCIHUILINHE
HaumenoBanue Bup Dopma KoJi-Bo
Ne HHTEPAKTHBHOIO
TeM (pa3aesioB) 3aHATHSA 4acoB
3aHATHS
1. | KauecTBeHHbIN aHAIN3 CTOYHBIX BOJI JIb PaGora B ManbIx rpyn- 4
max
2. | OmnpenerneHre KauecTBa MPUPOTHOM BOIBI JIb Keric-3aganus 4
3. | OmeHka 3K0JIOrHYeCKOTr0 COCTOSHHS IIOYB JIb PaGora B ManbIx rpyn- 4
rnmax
HUTOI'O 12




3 COIEP’KAHME TEM (PA3/EJIOB)

PA3JEJI 1. BBEIEHUE B UHIUKAIIUIO COCTOSHUA OKPYXKAIOIIEN
CPE/JbI

OOu1re moHATHA 00 MHIUKAIIMH COCTOSHUS OKpY>Karolei cpebl. OCHOBHBIE KOMIIOHEHTHI
npupoaHoi cpeapbl. Kinaccudukarys 3arpsA3HA0LMX BELIECTB 110 BUY BO3AECHCTBHS U MEXaHU3MY
ToKcudeckoro nenctBus. IlpenenbHo gonyctumble KOHUEHTpauuu. [lpuopurerHelie 3arpsa3Hsio-
mue BeniectBa. CynepIKOTOKCMKAHThl. MeToabl MHAMKALMKM COCTOSHUS OKPYKAIOIIEH CpPEelbl.
[Toka3zarenu kagecTBa aTMOC(HEPHOTO BO3yXa, IPUPOIHBIX BO, COCTOSHUS 1ouB. [Ipo6ooTOop u
IpoOOMNOAr0TOBKA ra30BbIX, KHUJIKUX U TBEPABIX MaTpPUL.

PA3JEJI 2. XUMHKO-AHAJIMTHUYECKHWI KOHTPOJIb COCTOSSHUSA OKPY-
JKAIOIIEN CPEJIbI

Knaccudukanus MeTonoB ananuza. XuMudeckue, PU3nKo-XUMHUYECKUE H PU3NIECKUE Me-
TOAbI aHanu3a. CUCTEMbI KAYECTBEHHOTO aHAIN3a. AHAIMTUYECKUE PEaKLUU KaTUOHOB U aHUO-
HOB.

Becosble MeTonbl aHanu3a (rpaBumetpusi). Teopernyeckue ocHOBbL. Knaccudukanus Be-
COBBIX METOJIOB aHaJIN3a. METo/bl OCAKICHUS, OTTOHKH, BblJeJIeHUs. UyBCTBUTENBHOCTh U TOY-
HOCTb BECOBBIX METOJI0B aHanu3a. Hegocratku rpaBumerpun. [IpumeHeHre rpaBUMETpUn B UH-
JTUKAIIMU COCTOSTHUS OOBEKTOB OKPYIKAIOIIEH CPEIbl.

O0bemHble MeTO/1bI aHaNM3a (TuTpuMeTpus ). KonnyecTBo BemecTBa S3KBUBaJICHTOB. 3aKOH
HKBUBAJIEHTHOCTU. JlocToMHCTBa TUTpUMETpUH. [IpMeHEHNE B OLIEHKE COCTOSHUS OKPY KaroIen
CpeJBl.

doromerpudeckuii aHanms. Iloctpoenue rpamynpoBouyHBIX TpadukoB. CrekTpodoTo-
MeTpbl. UyBCTBUTEIIBHOCTD U MOIPEIIHOCTh (POTOMETPUUECKUX U CHEKTPO(POTOMETPUUECKUX Me-
T0/10B. [ I[prMeHeHue B MHIMKALUK COCTOSTHUS OKPY KAOILEN CPeIbl.

OcHoBHbIE MPOOJIEMbI aHAJIN3a TOPOACKOI0 BO3/lyXa, BO3AyXa paboyeil 30Hbl, MPOMBIILI-
JICHHBIX M TPAHCIOPTHBIX BBIOPOCOB. CriocoObl U MeTOJIbI 0TOOpa Mpod Bo3ayxa. XUMHUECKUN
cocras Bo3ayxa. Onpesesnenrne HeOpraHM4eCKMX KOMIIOHEHTOB BO3yXa IPUPOIHOTO U TEXHOI€H-
HOT'O IIPOMCXOXKJIEHUS: 030Ha, OKCUIOB YIJIepoJia, a30Ta, Cepbl, aMMHaKa, cepoBoiopoaa. Omnpe-
JiefieHHe OPraHu4eCKUX COeTUHEHNH: anmupaTHUECKUX U apOMaTUYECKHX YIIIEBOJIOPOIOB, KapOo-
HWIbHBIX U XJIOPOPTaHUYECKUX COEAMHEHU, (PEHOIIOB, CIIUPTOB, 3(PUPOB METAIIIOOPTaHNUYECKUX
COEJMHEHUH, MEPKANTaHOB, alu(aTHYECKUX aMUHOB. AHAIN3 Ta30BbIX BHIOPOCOB TPAHCIOPTA.
Abspo3onu: o6pa3zoBanue B atMochepe, posib B IEPEHOCE HEJIETYUUX 3arpsI3HSIONINX BEIIECTB.

WNupukanus coctossHus BOAHOM cpenpl. OnpeneneHne 0000MEHHBIX (GU3NYECKUX U QU-
3UKO-XMMHYECKHX IOKa3aTelel, OMpeeNsioluX KauecTBO BOJAbI: MPO3PAYHOCTH, MYTHOCTH,
LIBETHOCTH, BOJJOPOJIHOTO [TOKA3aTeNIsl, OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO IOTEHIMAIIA, 1EI0Y-
HOCTH, PACTBOPEHHOI'O KHCIIOPO/A, OKUCISIEMOCTH, XMMHUUYECKOTO U OMOXMMHYECKOT0 MoTpedIie-
Hus kucnopoga. OnpeneneHne MHAMBUIYAIbHBIX HEOPTaHWYECKUX KOMIIOHEHTOB: XJIOPHJIOB,
¢GbTOpUIOB, HUTPUTOB, HUTPATOB, PochaToB, cepocoaepKalIUX aHUOHOB, HOHOB aMMOHHS, Iiie-
JIOYHBIX W LIEJIOYHO-3EMENIBHBIX MeTaJlIoB. OnpeneneHne KecTKocTH Bobl. OnpeeneHue cBo-
601HO0TO XJT0pa. POPMBI CYIIECTBOBAHUS TSDKEIIBIX METAJIOB U PaJAMOHYKIEUI0B B Bojax. Cro-
COOBI MX KOHIIEHTPUPOBAHHUSL.

[Ipuponnsie oprannyeckue BemiectBa. OOIIas olEHKa COAEP)KaHUS OPraHUYECKHX Be-
IIECTB: OPraHUYECKOro yriepoaa, azora u ¢pochopa. OCHOBHBIE KITACCHI 3arpsI3HAIONINX OpPraHu-
YECKUX BEIECTB: OBEPXHOCTHO-AaKTHBHbBIE BEIIECTBA, (DEHOIIBI, HEPTEPOIYKTHI, OTHAPOMATH-
YeCKHUe YIJIEBOJOPOJbI, a30T-, cepo- U (ochopcoaepkamme MecTUIHUIbI, XJIOPOPraHUYeCcKHe
(x10pcoaepxkalye MecTUIUAbI, MONIUXJIOPUPOBaHHbIE OM(EHUIIBI, MOIUXIOpANOEeH30(]ypaHsbl,
HOJUXJIOPIU-0€H30-11-THOKCHHBI).

HcTounuku nonananus, yCcTOHYUBOCTh B OKpY Karollei cpeie, TOKCHYHOCTh, METObI U3-
BJICUEHUS1, KOHIICHTPUPOBAHUS, Pa3/ICIICHUsI U ONPEACICHUS.

WMupukanus nouBbl U JOHHBIX OTI0XKEHUH. OCOOEHHOCTD MOYBBI KaK 00BEKTA U3YUCHHUS.
Xumuueckuit cocraB noys. ['ymycoBsie BemectBa. CTpoeHHe, peakIioHHast CHocOOHOCTh, (PyHK-
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MU B OKpY>Karoreit cpene. OnpeneneHrne 0000IMIEHHBIX. MTOKa3aTeei: EeMKOCTH KAaTHOHHOTO 00-
MEHa, KUCJIOTHOCTH, OKUCIIMTEIbHO-BOCCTAHOBUTEIBHOTO MOTEHIIUANA, COACPKaHUSI JIETKOpac-
TBOPUMBIX COJIeH, OMOJIOTHYECKON aKTUBHOCTH. OmpeeneHrne HeOPraHnYeCKuX KOMITIOHEHTOB.
DJeMeHTHBIN 1 MOJIEKYISIpHBIA aHan3. OcoOeHHOCTH MPOOOIIOATOTOBKH.

PA3JIEJI 3. BUOJTOI'HMYECKHUE METO/Ibl OHEHKHN COCTOSsHUSA OKPY-
JKATOILIEW CPEJIBI

OO6mrast xapakTepucTUKa OMOJIOTHYECKUX METOAO0B MHIUKAIMU. bruonHaukamus u onore-
CTUpOBaHUE. bUOMHIMKATOPKI, TPEOOBaHUS, IPEIBABIAEMBI K HX BEIOOPY. BUBI U TUTIBI OMOMH-
JTUKay. buonHaukanys Bo3aynrHou cpeabl. OCHOBHBIE 3arpsA3HUTENN BO3IYIITHONW CPEIbI.

Bunbl OnonHIMKaUyM BO3AYIIHOW Cpeabl. BUOMHAMKAIMS BOJHOW Cpelbl. XapaKTepu-
CTHUKa OCHOBHBIX MHJIUKATOPHBIX TECT 00BbEKTOB. BHOTHYECKNI MHIEKC BOJHBIX YKOCHCTEM.

buounnukanus nous. [lokazarenu cocTosiHus MOYBbI. bBuonHAMKAIMSA [17I010POIUs TTOYB.

buonHaukanus KUCI0THOCTH, U30BITOYHOTO COJICPKAHUS XUMHYECKUX AJIIEMEHTOB U (u-
TOTOKCHUYHOCTU. OOIaCTH IPUMEHEHHS] OMOMHANKALIMH.

4 METOJAUYECKHUE PEKOMEHJIALIUM (YKAZAHMS) JUISI CTYAEHTOB
MO U3YYEHUIO JJUCUATIIMHBI

OOyueHue CcKIaabIBaeTCsd M3 AayIUTOPHBIX 3aHATUH, BKJIIOYAIOIIMX JIEKIHOHHbIE U
71a00paTOPHBIE 3aHITHSL, U CAMOCTOSATENbHON paboThl. B cooTBeTcTBUM ¢ TpeboBanusmMu OI'OC
BO B yuebHOM npoliecce MUPOKO UCIOIb3YIOTCS HHTEPAKTUBHBIEC (POPMBI IPOBEIECHUS 3aHATHH.
[Tpuctynas K W3y4eHHIO AUCLMILIMHBI, HEOOXOIMMO, B IEPBYIO OYepeab, O3HAKOMHUTHCS C
coJepkaHueM paloueil mporpammbl y4eOHOH IUCHMIUIMHBL. BXOAHON KOHTpOJb 3HaHU U
YMEHUH OCYLIECTBIISIETCS B BUJIE TECTUPOBAHUS. TEeKyUi KOHTPOJIb 3HAHUM U YMEHUM BKIIFOYAECT
IPOBE/ICHUE KOJUIOKBUYMOB, BBIIIOJHEHHE KOHTPOJBHBIX PabOT, OTYETOB IO JIaOOPATOPHBIM
paboTtam, MOAroTOBKY pedeparoB. MITOroBeIii KOHTPOJIL 3HAHUA M YMEHHH TIPEIoIaraeT ciaqgy
3ayeTa C OL[EHKOU B YCTHOM (opme.

Memoouueckue pexomenoayuu K 1eKyusim

BHuMarenpHOE CllylllaHUE JIEKLIWU, YSCHEHHUE OCHOBHOIO €€ COJEp)KaHus, KpaTkas, HO
pa3bopunBasi 3amuch JIGKIIMU — HEMPEMEHHOE YCIOBHE YCIEUTHON CaMOCTOSITEIHHOM paboThI
Kaxaoro crygeHra. IlostoMy cTyneHTaMm, NPUCYTCTBYIOIIMM Ha JIEKLUAX, BaKHO HE TOJBKO
BHHUMATEJIbHO CIyIIaTh MpEenojaBaTesis, HO M KOHCIEKTHPOBaTb OCHOBHBIE IOJIOKEHHUS.
KoHcnektupoBanue mnpejacraBiseT co0oi ckaToe U CBOOOJHOE M3JI0KEHHE HanOoliee BaKHBIX
BOoIpocoB TeMbl. HeoOxoaumo u30eratp MEXaHMYECKOrO 3allMChIBaHMs TEKCTa JIEKIMH Oe3
OCMBICJINBaHUs €ro coaepxkanus. [lepen 3ammcplo HAagO MOCTApaThCS BHAYAJIE MOHATH CMBICI
CKa3aHHOI'0, HEOOXOJMMO CTapaThCsl OTIEIMUThH INIaBHOE OT BTOPOCTENEHHOTO U, MPEXJIE BCETO,
3anucaTb OCHOBHOW Marepuaj, KIo4eBble MOHATHS. Ecnu cymecTByeT HEOOXOIMMOCTb
NpUOErHYTh K COKPAILEHUIO, TO Ha/10 YIIOTPEOISATh OOIENPUHATHIE COKPAILIEHNUS.

Memoouueckue pexomenoayuu K NPaKmuyecKkum 3aHamusm

JlaGopaTopHble 3aHATHS TIO3BOJIAIOT BHIPA0OTATh YMEHHS M HABBIKH, MTOJIE3HbBIE MPEIO/1aBa-
TEJII0 XUMUU B OyAyllel rnegaroruyeckoil mpakruke. Ilocie neknuu cTyJeHT J0JKEeH MO3HaKOo-
MUTBCS C TUTAHOM JIAOOPaTOPHOTO 3aHATHUS, U3YyUUTh JIUTEPATYpPy U UHPOPMAIIMOHHBIE PECYPCHI
0 U3y4aeMoi TeMe. DTO IIOMOXKET €My BBINOJIHUTH 33/1aHUs Ha 3aHATUAX. Bo Bpems nabopaTop-
HOM paboThl CTY/IEHT JOKEH COCTaBUTh B TETPAJU ONMUCaHUE PabOThI, TOMOJHUTH pacueTaMu,
BbIBOAaMU. [Ipi HEOOXOAMMOCTH OH MOKET MTPOKOHCYJITUPOBATHCA C MPETOAABATENIEM.

Memoouueckue pexomenoayuu Kk Opeanu3ayuu camocmoamenbHol pabomel

CamocrosrenbHas paboTa CTYJEHTOB MOJpa3yMeBaeT Hamucanue pedepara, HOArOTOBKY K
TECTUPOBAHUIO, KOHTPOJBHBIM paboTaM, KOJUIOKBHYMY. Pabotra c ydeOHOH muTepaTypoit
paccMaTpuBaeTcs Kak BUJ yueOHOM pabOoThI M BBIMIOIHSIETCS B IIpe/iesiaX 4acoB, OTBOJIMMBIX Ha €€
nzyuenue (B pazgene CPC). Kaxnapiii oOyuaromuiics 0O0€CTiedeH TOCTYNOM K OMOIMOTEUYHBIM
¢donnam yHMBEepcHUTETa U Kaeaphl.
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Y4eOHO-MeTOAMYECKOE O0ecTeyeHre CAMOCTOSAITeIbHOM Pad0Thl CTYJAEHTOB O AUCIUIIUHE

1Iei cpesl

CTUPOBAaHUA CHC)KHOI'O ITIOKPOBa

KoJsmuecTBo ya-
HaumenoBanue D opMbl/BHABI COB, B COOTBET-
Ne s CTBHH C y4eOHO-
pasaena (TemMbl) CaMOCTOSITe/IbHOI PadoThI TeMATHIECKIM
IJIAHOM
1. | Beaenue B unauka- | M3yueHue oCHOBHOM JIUTEpaTypbl 2
LU0 COCTOSIHUS W3ydeHue qOMONMHUTEIBHON JIUTEPATY Pl
okpyxarotieii cpensl | OdopmieHue 1abopaTopHoOit paboThI
[ToaroroBka oTueTa 1Mo J1adopaTopHOil paboTe
2. | Xumuko-aHanutuye- | M3yueHue OCHOBHOM JIUTEpaTyphl 20
CKUU KOHTPOJIb CO- W3y4eHue JOMONMHUTEIBHON JIUTEPATY Pl
CTOSIHUS OKpyXkato- | OdopmieHue m1abopaTopHoit paboThI
11ei cpenbl [ToaroroBka oTueTa 1Mo J1adopaTopHOl paboTe
3. | buonmornyeckue me- | M3yueHue OCHOBHOM JIUTEPATyPhI 8
TOJBI OLIEHKU COCTO- | M3yueHue TOMOTHUTENBHOM TUTepaTyphl
ssHAsI OKpykatomeit | Odopmitenue rabopaTopHOii paboTHI
Cpebl [ToaroroBka oTueTa 1Mo 1abopaTopHOil paboTe
UTOro 30
S HPAKTUKYM 1O JUCHUIIVIMHE
[TPUMEPHBIE TEMbI JIABOPATOPHbBIX PABOT
Ne Tema 3ansaTHs Tema madopaTopHoii padoThI Beero
4acoB
1. XUMHUKO-aHAIUTUUECKUH KOH- | Onpenenenne o0IIei KeCTKOCTH BOIbI TPHU- 2
TPOJIb COCTOSIHUSI OKPY KAIOIIeH | IOHOMETPHYECKUM METOJIOM
cpenbl KaduecTBeHHLIN aHaIN3 CTOYHBIX BOJ 2
Omnpenenenne KauecTBa MPUPOTHOM BOJIBI 4
2. | buonoruveckue MeTOIbI Or11eHKa YKOJIOTHYECKOTO COCTOSIHHS ITOYB 4
OLIEHKHM COCTOSIHHMS OKpYXKaro- | BuonHIuKkanus TOKCHYHOCTH OCaIKOB OUOTe- 2

OnpeneneHue HAaKOIJIEHWS OPraHUYECKOTO
BEIIIECTBA B OMOMacce pacTeHUil U B IOYBE

Omnpenenenye BIaXHOCTU JIUCTHEB U UX TYp-
TOPHOTO COCTOSIHUS KaK WHIMKALMOHHBIX
IIPU3HAKOB B YCIIOBUSX YIUYHBIX ITOCATOK I'0-
POJCKHX SKOCHCTEM

Kpecc-canat kak TecT-00bEKT /7151 OLIEHKH 3a-
TpSI3HEHUS IOYBBI U BO3yXa

Hroro

24 4

Onpenenenue o011eii ’KeCTKOCTH BOABI TPHJIOHOMETPUYECKHM METOAOM

JlaGoparopHasi padora Ne 1

Heap padoThl: onpenenuTs oOUIYI0 KECTKOCTh MPUPOIHBIX BoA. Chenarh BBIBOJ O COOT-
BETCTBUHU MOJYUYEHHBIX pe3yJibTaTaM HOPMaM.
HoHbl Kanbliysg U MarHus o0pa3yroT npouHsle coenuHenus ¢ Tpuonom b (aByHaTpueBoit
COJIBIO ATHJIEHUAMUHTETPAYKCYCHOM KUCIIOTHI):

NazH2R + Ca?" — NayCaR + 2H",
NazHzR + Mg?* — Na;MgR + 2H".




8

WNHnukaTopaMy Ipu 3TOM METOJE CIIyKaT a30KPACUTENIN: XPOMOI'€H YEPHBIA UM KUCIIOT-
HBI XpOM TEMHO-CHHHIA, 00pa3ylolie ¢ HOHAMU KaJbIUs M MarHusi COSAMHEHUS, OKpaIlleHHbIE
WHaye, yeM caM Kpacurtenb. Hanmpumep, BOIHBIN pacTBOpP XPOMOI€Ha YEPHOI'O MMEET CHUHIOK
OKPACKY C 3€JIECHOBAaThIM OTTEHKOM, COEIMHEHUE NHANKATOPA C MOHAMM KaJbLMs U MarHUsI — BUILI-
HeBo-KpacHy1o. [IponsBeaenue pactsopumoctu (I1P) kanpimeBoii (MarHueBoi) COJIM HHIUKATOPA
ke [IP kanpumeBoro (MaraueBoro) coeaunenus: Tpunona b, mostomy npu nobGasinenuun Tpu-
noHa b B Bosly, OKpalIleHHY0 UHAMKATOPOM XPOMOTEH YEPHBIN B BULIHEBO-KPACHBII LBET, J0J-
JK€H HACTYIIUTh MOMEHT, KOI/1a OKpacKa IepeiieT B CHHUMN C 3€JIEHOBAaThIM OTTEHKOM LIBET. DTO
OyIeT COOTBETCTBOBAaTh TOYKE HKBUBAJIIEHTHOCTH, T. €. 3aBEPIICHUIO PEAKIMH OOMEHa MEeXIy
MOHAMHU KaJiblusl (MarHusl) MHAMKATOpa Ha MOHbI HaTpus TpuioHa b.

TutpoBanue Tpusnonom b nnporekaet HopmasibHO npu pH ~ 10-11, mo3TOMY B HCTIBITYEMBbIA
BOJIHBIN pacTBOp 10 TUTpoBaHus Tpuionom b criexyet BBecTH COOTBETCTBYIOIINI Oy(hepHbIii pac-
TBOP JJIs IOAAepKaHus ocTostHeTBa pH.

Xoa onpeaejcHust 1 pacuer

B xoHnveckyo koia604ky oTOepuTe He0OOXOAUMOE KOJIMYECTBO HCTIbITYeMOM BoabI (100 M,
50 M wau 25 M1 B 3aBUCHMOCTH OT MpeJlaraéMoi KeCTKOCTH BOJIbI), pUjeiTe 5 Mil aMmMuay-
Horo Oy¢epHoro pactBopa, 5-7 Kamneib MHIUKATOPa U 3Ty CMECh MEIJICHHO TUTPYITEe pacTBOPOM
Tpunona b 1o nepexona 1Bera pactBopa Kk cuHeMy. OIbIT IOBTOpUTE 2-3 pa3za U BO3bMUTE Cpe-
Hee 3HaYeHue KoaudecTBa M TpuiioHa b, nomeamero Ha THTpOBaHUE.
Brrancnenne xectkoctn (K) B Mmons- 1 mpoBeaute 1o hopmye

V1:K-0.05-1000 50-V1-K
)K = =
V2 V2

V1 — o6bem pactBopa Tpuitona b, u3pacxo0BaHHBIH HA TUTPOBaHUE MPOOBI BOAbI, MiT; K — 1mo-
npaBouHblid K03 dunment ans Tpunona b (ans npusenenus k 0,05 1); V2 — 00beM BOJIbI, B3ATOU
JUIS aHaJN3a, MJL.

, TIC

Bormpocsl
1. Uewm 00yciioBieHa )KECTKOCTh BO/IBI? MeTo T onpeiesieHusI.
2. [Touemy mpu ONpeIeICHUH KECTKOCTH BOBI UCTIONIB3YIOT HHIAUKATOP?
3. Y10 Takoe TOYKA DKBUBAJIEHTHOCTH?

JladbopaTopHas padora Ne 2
KauecTBeHHBIH aHATN3 CTOYHBIX BOJI
Henanb: onpenenuTs Ka4ECTBEHHBIN COCTAB IPUPOIHBIX BOJL
2.1 Oonapy:xenue nona Fe**

1. BzaumozaeiictBue ¢ poqaHHI0M AMMOHUS

Ponannn amvmorns (NHsSCN) o6pasyer ¢ monamu Fe®* pomanuz xenesa Fe(SCN)s, npen-
CTaBISIOUINN COOON PacTBOPHUMOE B BOJIE BEIIECTBO KPOBABOKPACHOTO 1IBETA!

Fe%* + 3SCN~ — Fe(SCN)a.

OT0 0/1HA U3 BXKHEUIIMX M Hanbosee YyBCTBUTENbHBIX peakiuii nona Fe3+. OOHapyxe-
HUIO MemarT cuibHble okuciutenn (H202, KMnOs u np.), Tak Kak OHU pa3pylIaroT poaaHu-
HOHBI, a Takxke propuabl, conu HochopHOii, aBeneBol, BUHHOH, TUMOHHON U HEKOTOPBIX JAPY-
TUX KHCIIOT, oOpasyromue ¢ HoHoM Fe** Manomucconuupyromme KOMIIEKCHBIE COETHHEHHS.

IIpogedenue onvima

[TomectuTe B mpobupky 1-2 M uccieayemoro pactsopa, croybko ke HCl u mo karmsim
no06aBisiiiTe pacTBOp poAaHuaa aMMoHus. [losiBlIeHre KpOBaBOKPACHOTO OKPALIMBAHUS SBIISETCS
MIPU3HAKOM MPUCYTCTBUA B ITpobe noHOB Fe3+.

2. BzaumoneiictBue ¢ rekcanuanopepparom (1) kaaus
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I'excarmanogeppar (II) xamus Ka[Fe(CN)s] (;kenrast KpoBsiHast COJib) B CITA0OKHMCIIBIX pac-
TBOpax obpasyer ¢ nonamu Fe* TemHo-cunuil ocanok «6epIuHCKOI Ta3ypuy:

4Fe® + 3[Fe(CN)els- — Fea[Fe(CN)elal.
bepnunckas nasype

Jpyrue KaTUOHBI HE MEIIAIOT MPOBEJICHUIO 3TON PEaKIIUHU.

Ilpogedenue onvima
K 1-2 M ipoObI cTouHO# BojbI 1oO6aBbTe 1 M 2 M pactBopa HCI n o karuisim npubas-
mstiite pactBop Ka[Fe(CN)es]. OOpa3zoBaHre TEMHO-CHHETO OCaJika CBHICTEILCTBYET O MPHUCYT-
cTBuH HoHOB Fe*
2.2 O6napy:xenue uona Fe?*
Bszaumooeticmsue ¢ eexcayuanopeppamom (I11) kanus.
I'ekcarmanogpeppar (I11) kamus Kz[Fe(CN)s] (kpacHast KpoBsiHasi COJIb) B CIIA0OKHCIOM
pactBope oOpasyer ¢ noHamu Fe2+ cuHmit ocaiok «TypHOYJICBOW CHHI:
3Fe?*+ 2[Fe(CN)s]*~ — Fes[Fe(CN)s]2| TypuOyneBa cuns.
Ocanok HepaCTBOPUM B KHCJIOTaX, HO pa3Jjiaraercs meaouaMu. JTa peakius Hanboee xa-
pakTepHa 1s nonos Fe?*. O6napyxenmo Fe?* ¢ moMoIpio kpacHOi KpOBSHO# COMM HE MEIIAIOT
JpyTUe KaTHOHBI.

IIposedenue onvima
K 1-2 mu uccneayemoit CTO4YHOM BOJIBI 100aBbTE PaBHBIN 00BEM COJISIHOW KHUCIOTHI M I10
karursiM ipuoasisiiite pactBop Ka[Fe(CN)g]. O0pa3oBanue cuHero ocajka TypHOYJICBOM CHHHU SIB-
JsIeTcs 10Ka3aTeNbCTBOM NPUCYTCTBHS HOHOB Fe?*

2.3 Oonapy:xenue nona Co?*
B3anuMoieHicTBIE ¢ POJaHUIOM aMMOHHS

B cnaboxucnoit cpene monsi Co?* o6pasyior ¢ NH4SCN KOMIIEKCHBIE HOHBI COCTaBa
(NH3)2[Co(SCN)4]:

Co%" + 2NH4" + 4SCN~ — (NH4)2[Co(SCN)a].
[Ipu >TOM pacTBOp OKpalMBaeTcs B CHHUI 11BeT. Eciu k momyuyeHHOMY pacTBopy mpuba-
BUTh aMWJIOBBIH CIUPT, TO 00Opa30BaBIleecss COSTUHEHNE U3BJIEKACTCS CIHUPTOM U OKpaITUBAET
€ro B CUHUH IIBET.
IIposedenue onvima

DTy peakIfio MOXKHO MTPOBECTHU KanelbHbIM MeTo oM. Ha ¢punbrpoBanbHyto Oymary mo-
CJIEIOBATEJIbHO HAHECUTE KaIUII0 aHaIu3upyeMoro pactsopa u pactsopa NH4SCN. Iocne saToro
OyMary akKypaTHO NOJCYIIUTE HaJ INIMTKOM WM HaJl [IJIJaMeHeM CIUPTOBKU. [1py HaIm4Yuuy HOHOB
Co?" mATHO 1O Mepe BHICKIXAaHHS OKPAIIMBAETCS B CHHUIA 11BeT. IIpu TakoM crocobe mpoBeieHus
peaKIuu JIpyrre KaTHOHBI He MeIaroT oOHapykeruio Co?"

2.4 Oonapy:xenue uona xpoma (VI)

Ecnu x pactBopy, comepkaiieMy XpoMaTr UM OMXpPOMAaT-UOHBI, TPUOABUTH CEPHYIO HITU
a30THYI0 KucnoTy a0 pH 2-3, a 3arem nepokcua BOAOPOIA, TO MOABISETCS CUHEE OKPaIlIMBAHUE,

06YCHOBHCHHOC O6pa30BaHHeM HCpOKCI/I[[HOl“O COCANHCHUA XpOMa — Ha,HXpOMOBOP'I KHCJIOTHI
H,CrOs:

Cr,07* + 4H,0; + 2H* — H2CrOg + 3H:0.

HanxpomoBas kuciiota B BOAHOU cpeae ObICTpo paszmaraercs. [1oaTomy pexomeHayeTcs
npuOaBIsATh HECKOJIBKO Karellb OPraHMYeCKOT0 PACTBOPUTEINS, B KOTOPOM HAJAXPOMOBAsI KUCIIOTA
OoJiee ycToiturBa. DTa peakiusi o3BoJIsIeT 00HAPYKUTh HOHBI Xpoma (VI) B mpucyTCcTBUM JTFOOBIX
JpyrUx HOHOB.

IIposedenue onvima
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K 1-2 mn mccnenyemoro pactBopa, MOJKHUCICHHOTO a30THOW KHCJIOTOH, MpHOaBbTE He-
CKOJIKO Kamellb n30amMuiaoBoro cnupra, 1-2 mn H2O2 u pactBop B30Oosraiite. OkpamuBaHue
BCIUIBIBAIOIIIETO HABEPX CJIOSl OPraHUYECKOT0 PAaCTBOPUTEIIS B SIPKO-CUHUH LIBET CBUIETEILCTBYET
0 IIPUCYTCTBUU B pACTBOPE MOHOB LIECTUBATICHTHOI'O XpOMa.

2.5 Oonapy:xenune nona Cr3*

Oxucnenue Cr* 6 xpom (VI).

O6mnapysxenne nona Cr’* ocHoBaHO Ha ero okucieHnH 10 xpoma (V) ¢ mocieayonmum ero
OTIpeIeIeHuEM 110 METO/IMKE, IPUBEACHHON B MpeIbIIyIeM onbiTe. TakuM o0pa3om, oOHapyxe-
are Cr’* BO3MOJKHO TONBKO TIPH OTCYTCTBHH B pacTBope coenuneHnii xpoma (VI). B menounoit
cpezie B Ka4eCcTBE OKUCIUTENCH MOTYT OBITh UCTIOJIb30BAaHbI TAJIOTEHBI: XJIOpP, OpOM, a TaKXKe IIe-
pokcua Bojopoza. B kucioit cpene — nepmanranaT kanus wid nepeyibdar ammonus. Hanpumep,
C TMIEPMAHTAaHATOM KaJIHsl PEaKIHs MPOTEKAEeT B COOTBETCTBUH C YPAaBHEHUEM

10 Cr¥* + 6 MnO4 + 11H20 — 5 Cr,07% + 6 Mn?*+ 22H",
IIpogedenue onvima

Hauefite B mpoOupky 1-2 M ucnsiTyeMoro pactBopa, ctoibko ke HoSO4 u 2-3 mut pac-
tBOopa KMnQO4. Harpeiite peakuinoHHyto cmech. UTOOBI UMETh YBEPEHHOCTh B TOM, YTO MEpPMaH-
raHara KaJus XBaTHJIO Ha OKHCJICHHE BCEX MPUCYTCTBYIOIINX B PACTBOPE BOCCTAHOBUTEIEH, B TOM
uncie ¥ Ha okucienne Cri', ero HyXHO T00aBIATH 10 TeX IOP, MOKA PacTBOP (IO OKOHYAHHH
HarpeBaHus1) He OyeT OKpalleH B MAIMHOBO-(HOIETOBBIN 1BET. [Ipn 3TOM nmepMaHTaHaT Kaaus
o0Opa3yer mpu B3aUMOJACHCTBHUU C CyJb(aToM MapraHiia 0CaJoK JWOKCHAA MapraHiia KOpHYHe-
BOT'O IIBETA

2MnOs+ 3 Mn?* + 6 H,0 — 5 MnO2| + 4 H*.
JIOOMBIINCH TIOSBJICHUS MaJUHOBO-(DHOJIETOBOTO OKpAIIMBAaHUS PACTBOPA, OCAIOK OT(HIb-

TpyiiTe, a pacTBOpP UCHbITaNTE (IOCIE OXJIAXKIEHHs ) Ha IPUCYTCTBUE HOHOB XpoMa (V) peakiueit
00pa3oBaHUs HAIXPOMOBOW KUCIOTHI (CM. MPEbITYIIUI OIBIT).

2.6 O6napy:xkenue nonos Cu?*
B3aumoneiicTBue ¢ THOCyIb(aTOM HATPHUS.
Tuocynbdat natpus NazS,03 B KHCII0# cpefie Ipu HarpeBaHuu oOpasyeT ¢ monamu Cu?* uepHbiit
ocanok cyibdpuaa meau (1) CupS:
2Cu?" + 25,05% + 2H,0 — CuzS| + S + 28047+ 4H",

IIpogedenue onvima

[Tomectute B npoOupky 1-2 Mi1 ucciegyemMoro pacTBopa, HeCKOJIbKO Karenb 1M pacTBopa
H2SO4 u 2-3 xpucrammka Na2S203. [TonyueHHyto cmech Harpeiite nmoutu a0 kunenus. O6paso-
BaHMe YEPHOTO 0CajIKa CBHIETENLCTBYET O HATMYUHU B pacTBope HoHoB Cu?*

2.7 O6napy:xenne nonos Ni’*

N36upaTtenbHbIM U 9yBCTBUTEIBHBIM PEAr€HTOM I OOHAPYKEHUSI HOHOB HUKEJIS SIBISETCS
JTUMETHITIHOKCHM. B aMMuagHOM pacTBope OH 00pasyeT ¢ moHamu Ni?" 0cagok MaJTHHOBOTO
1[BETA.

IIposedenue onvima
Peaxuuto npoBOAsT KaneabHbIM METOJIOM.
1. B omcymcmeue mewiaouux uoHoe

Ha ¢unprpoBanbHyto Oymary mocienoBaTelIbHO HAHECUTE 10 OJHON Karljie UCCIIeTyeMOro pac-
TBOpa ¥ JUMETHITINOKCHMA, 3aTeM 00paboTaiiTe MOKpOe MATHO MapaMu aMMHaka (B TeueHue 1-
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2 MUH Jep>KUTE HaJ CKISHKON C KOHIEHTPUPOBAHHBIM PAacTBOpoM ammuaka). [lpu Hammuuu B
IpoOe MOHOB HUKEJIS MATHO OKPAILIMBAETCS B KPACHBIN I[BET.

2. B npucymcmeuu mewarouux uonos

Ha nmonocky Gymaru nmomectute ka0 pactBopa NapHPO4, mocie gero B ieHTp MOTydnB-
HIETOCS BIAYXKHOTO TSTHA HAHECUTE KAIUTIO UCCIIEIYEMOT0 pacTBOPa, 3aTEM €Ille Karllio pacTBopa
NaxHPOj4. ITocne Bropuunoit 06padotku pactBopom NaoHPO4 o6BenuTe nsiTHO 1o mepudepun
KallWUISIPOM C paCTBOPOM TIMMETHITIMOKCUMA U 00paboTaiiTe mapaMu aMMHuaka. B mpucyrcTBuu
Ni%* o6pasyercs po30Boe IATHO.

Pons NapHPO4 3akmmtouaeTcst B TOM, 4TO OH 00pa3yeT ¢ KaTHOHAMH, MEIIaroIuMU 00Hapy-
KEHUIO, TpyaHopacTBopuMbIe Gocdarel, Hapumep FePO4, KoTOpbie ocTaloTCs B IEHTPE MATHA.
Bonee pactBopumsblii hocdart HUKeNst pacroiaraeTcs 1o nepuepuu msaTHa, 1€ €0 U OTKPHIBAIOT.

Oonapy:xenue anuona CI-

OxucneHne XJIOpUI-HOHOB U 00pa30BaHUE XJIOpa
Cunbnbie okuciurenn (KMnOas, PbO2, KCIO3 u ap.) B kucnoii cpene okucistior anuod Cl™ 1o
CBOOOIHOTO XJIOpa, HAIPUMED:

10 CI" + 2 MnOs+ 16 H* — 5 Cl21 + 2Mn? + 8 H,0.

Jliist oGHApYKEeHHs ra3000pa3sHOro XJI0pa MOYKHO HCIIONL30BATh BIAKHYIO HOIKpaXMallb-
HyI0 Gymary, KOTopas B IPHCYTCTBUH XJIOPa CHHEET B PE3YJIHTATE
pe€aKuuu
21"+ Clo — I, + 2Cl;
I> + KpaxMa — CHHee OKpaIlMBaHME.

IIposedenue onvima
K HeckombKuUM KaluisiM HCIBITYEMOIO pacTBopa Jo0aBbTe TaKOH ke 00beM pacTBOpa
KMnOyg, 2-3 karmm konuerTpupoBannoit H2SO4 u Harpeiite (mof tsroii!). [TocuneHue BIaxHOM
HoakpaxMalbHOW Oymaru, MOJAHECEHHOH K BBIXOAY M3 NMPOOMPKHU, CBHJIETEILCTBYET O HAJTMYUHU
XJIOpUA-MOHOB B aHanu3upyemoM pactBope. PactBop KMnO4 B xoze peakiiun odecriBeunBaercs,
a Ipu U30BITKE OKUCIUTENS 00pa3yeTcss KOpUUHEBO-OypbIil TMOKCH MapraHIia.

Oo0napy:xenue HoHoB SO4*

O06pazoBaHue MaJlopacTBOPUMOTO Ccyib(ara Oapus.

HaubGosiee xapakTepHbiM cBoHcTBOM SO42 sIBIsAETCS 0Opa3oBaHKUE HEPACTBOPUMOTO B KHC-

notax ocaaka BaSO4. D10 cBOICTBO OTIMYAET CyNIb()ATHOH OT BCEX APYTUX aHHUOHOB!
Ba?" + SO4*— — BaSO0a|.

Peakuust mexmay SO4%u Ba?'cranosurcs eme 6ojee cnenuduaHON Tpu A00aBIEHUN He-
OosbIIoro KojauuecTBa paszbasiieHHoro pactBopa KMnOs. Ilpu 3ToM 00pa3yroTcst cMellaHHbIe
KpUCTAJIJIBl KPAacHO-(PHOJETOBOro IBeTra Ojaromaps yacTuuHoMmy 3axBaTy KMnOgs ocaxnato-
mmMcest cynbdarom Gapust. OkpalieHHble H30MOPQHBIE KPUCTAIUTB HE 00€CIIBEUNBAIOTCS TIPU J0-
OaBJeHUHU TIEPOKCHIA BOJOPOa, B TO Bpemst Kak KMnQO4, ocTaBImmiicss B pacTBOpE, BOCCTAHABIIH-
BaeTcs ¢ 06pa3oBaHMeM GecrBeTHOro Mn?*:

2MnOs+ 5 H202 + 6 H — 2Mn?* + 8 H,0 + 5 O..

IIpogedenue onvima
K 2-3 xamisiM UCIBITYeMOTro pacTBOpa, MOAKUCICHHOTO YKCYCHOM KHCIIOTOH, T00aBbTe 2-
3 xarmu 0,011 pactBopa KMnOg u 1-2 karuu HuTparta 6apus, a uepe3 HeKoTopoe Bpems 1-2 karum
H202. O6pa3zoBanue OKpaleHHOTO KpacHO-(PHOIETOBOTO Ocaika, HE 0OSCIIBEUHBAIOIIECTOCS TIPH
no6asiieann H202, CBUIETENBCTBYET O MPUCYTCTBHH B UCTIBITYEMOM PAaCTBOPE CYIb(aT-HOHOB.
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Oo6napy:xenue noHoB NOs~

Bsaumopeticteue ¢ cynbdarom xkenesa (11). Peakiust Oyporo nsTHa.
Cynbdar xkenes3a (II) FeSO4 B mpucyTcTBUM cepHOM KUCTOTHI 00pa3yeT ¢ NO3~ KOMITJIEKCHOE CO-
enunenue [Fe(NO)]SO4 Oyporo uBera:

6Fe?"+ 2NO3™ + 8H" — 6Fe®" + 2NO + 4H0,
Fe?* + NO + SO4>— — [Fe(NO)]SOa.
Peakuuu memaroT annonsl Br— u [, koTopble qatoT cxoHbIe 110 oKpacke Bro u Io.
IIposedenue onvima

B npoOupky niam Ha yacoBoe crekino nmomectute 1-2 kpuctammmka FeSOs, nodasere 1-2
KaIUTM UCTIBITYEMOTO PacTBOpa, a 3aTeM Karuio KoHueHTpupoBanHoi H2SO4. O6pazoBanue Bo-
KpPYT KPUCTAIIIOB OypOro KOJbIa CBUAETEILCTBYET O MPUCYTCTBUU HUTPAT-HOHOB.
Pe3ynbTaThl OMBITA 110 KAYECTBEHHOMY aHAIM3Yy CTOYHOM BOJIBI 3aHECUTE B TAOIHILY.

Onpenensiempri | YpaBuenue | Ycnosus npo- | Oxupmaemsii | HaGmronenust | BreiBoa
HOH peakIuu BEJICHUS ahdexr

JlaGopaTopHnas padora 3
Onpenesienne Ka4ecTBa NPUPOAHOI BOABI

Heapb 3aHATHA: pacCCMOTPETh XUMUUYECKUIN COCTAB IIPECHBIX BOJI, IPOBECTU KAUECTBEHHBII
aHaJIu3 BOJIOTIPOBOIHOM BO/IbI, BBISIBUTD BIIMSIHUE COJIEH TSDKENBIX METAJUIOB, COJIEpKaIUXCs B
BOJI€ HAa OMOJIOTMYECKHUE CUCTEMBI.

O0BbeKTHI HCCJIeAOBAHMSA: BOJOIIPOBOJHAS U PEYHAs BOJA.

O6opynoBanue M peakTUBBI: IIWIMHAPHI, KOJOBI mupokoropibie Ha 150-200 mi1, MmepHas
Kosiba Ha 50 M1, yacoBO€ CTEKIJO, MPOOUpKU AuameTpoM 13-14 MM, NUNETKH, CTEKJISHHbIC Ma-
704Ky, (appopoBsle yaliku, Oenblii sKpaH (Oymara), CIUPTOBKH, acOECTOBBIE CETKH, AJIEKTPO-
IUIWTA, BOJIIHAS OaHs, aHaIM3MpyeMasl Boja, NIMCTHIUIMpOBaHHas Boja, peakTuB Hecnepa, 50%-
HBII pacTBOpa TapTpara Kajaus HaTpus (cerHeToBa couib), 0,5%-HbIi pacTBOP CaTUIMIAT HATPUS,
pactBop H2SO4 (10 H.), pactBop NaOH (10 u.), NH4OH (koHn11.), pactBop CH3COOH (2 1.), 2%-
HbIi pactBop KI.

ITopsiiok BHINOJHEHNSI paboThI:

OmnbiT Ne 1. OpranoJienTuyeckue CBOMCTBA BOJbI.

A) Onpeoenenue yeema 600vi:

B nununap HanuBarot uccienyemyto Boay. IlpocmaTpuBaroT HUIMHAP CBEPXY Ha OeoM
¢doHe, oTMeyast IBET, OTTEHOK, UHTEHCUBHOCTb OKPACKHU BOJIbI (LIBET BOJIBI MOKET OBITH JKENTO-
3€JICHBIM, OPaHXKEBbIM, JKEITHIM, KPACHBIM, OypbIM, CHHUM, CHHE-3€JIEHBIM, 3€JICHBIM).

b) Onpeoenenue 3anaxa 600wi:

100 ma uccnexyemoit Boasl pu 20°C HanuBaroT B KoJ0y eMKocThio 150 — 200 M ¢ mmpo-
KHM TOPJIOM, HAaKpPBIBAIOT YACOBBIM CTEKJIOM HJIM MPUTEPTON MPOOKOI, BCTPSIXUBAIOT Bpalla-
TEJIbHBIM JABM)KEHHEM. 3aTe€M OTKPBIBAIOT MPOOKY MM CIIBUTAIOT B CTOPOHY YAaCOBOE CTEKIIO U
OBICTPO OIPENENSIOT XapaKkTep M UHTEHCUBHOCTD 3amaxa. 3aTeM Kosoy Harpesatot 10 60°C Ha
BOJSIHOM OaHe M Tak)Ke OLICHMUBAIOT 3aIlax.

6. 3amaxu eCTeCTBEHHOTO MPOMCXOXKICHUS:

Xapakrep 3anaxa IIpumepHbIH psig 3anmaxa
Apomarnueckuit OrypeuHblii, IBETOYHBIN
bonoTtHbIH WnucTeiii, THHUCTRIN
I'HuoCTHRIN DeKanbHBIN, CTOYHOM BOJOM
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JpeBecHblii Moxkpoil 1ensl, IPEBECHOU KOPBI

3eMIIUCTBIN [Ipenblii, CBEKEBCIIaXaHHOM 3€MJIM, TJTIMHUCTBIN
IInecHeBsIi 3aTXJIbIiA, 3aCTOMHEIN

Pr10HBIIM PrI0BI, ppIOBETO JKHpa

CepoBOAOPOIHBIN TyxJbIX iUl

TpaBstHUCTBIN CKOIIEHHOM TPaBbl, CEHA

Heonpenenennusiit He noaxopsumii noj npeapliynye onpeaeacHus

2) 3anmaxu UCKYCCTBEHHOTO MPOUCXOXKIICHHS: XJIOp(HEHOIbHBIN, KaM(pOpPHBI, OEH3MHOBBIH,

XJIOPHBIW U T.II.

6) Onpedenenue 6Kyca u npuKyca 00bul:
N3 xumuueckoro crakana B pot HabuparoT 10 — 15 Myt Bozibl, iepKaT HECKOJIBKO CEKYH/I, HE

Bxkyc: coneHblid, TOpbKUM, CIAKUNA, KUCIIBIM.

[IpuBKyC: XJIOpHBIN, PHIOHBIIN, METATNIMYECKUH U T.11.

nporJjiatbiBas, OMPCACIIAIOT XapaKTCP U UHTCHCUBHOCTDL BKYyCa W IIPHUBKYCa.

OnpIT Ne2. Onpenesienne OUOTeHHBIX 3J1IEMEHTOB B BO/I€.
A) Onpedenenue cooeprcanun ammuaxa u uonos ammonus (¢ peaktusom Heciepa).

B npob6upky HanuBator 1 M uccnenyemoit Bojsl, npubdasisem 0,2 — 0,3 ma 50%-oro pac-
TBOpa TapTpaTa kanus Hatpus u 0,2 mi peaktuBa Hecniepa. Uepes 10 — 15 MuHyT nnpoBOAST Npu-
OJIMKEHHOE OTIpeieNieHUE CoAepKaHUsl aMMHaKa 1 HOHOB aMMOHMUSI.

OreHka pe3yJIbTaTOB COCTABIISETCS 1O TaOIuIIE.

OpI/IeHTHpOBO‘lHoe COACPIKAHUC AMMHUAKA 1 HOHOB AMMOHUS

OrnieHka Ipy paccMaTpUBaHUM

AMMHaK 1 HOHBI aMMOHHS

cOOKy Caepxy NH3 mr/n NH4" mr/n
Her Her 0,04 0.05
Her UpesBbIvaitHoO ciadas 0,08 0,1
JKeJIToBaTast
UpesBblvaifHo criabas Cnabo xenToBaras 0,2 0.3
OueHs citabast Kero- JKenrosaras 0,4 0.5
BarTas
Cnabo >xearoBaTas CaeTio-kenTas 0.8 1
CBeTi0-KenToBaTast Kenras 2 2,5
Kenras Bypo-xenTas 4 B
MyTtHOBaTas bypasi, pacTBOp MyTHBIN 8 10
WNuTencusHo Oypas Bypas, pacTBop MyTHBIN 6onee 10 6onee 10

pacTBOp MYTHBIH

0) Onpeodenenue cooeprcanus Humpamos (CATNIMWIATOM HATPUA).

B dapdoposyto gamky BHocaT 10 Mt nccnexyemoit Boasl. [IpunuBatot 1 Mt pactBopa ca-
JUIWIIaTa HAaTpUs U BBIIAPUBAIOT 10CyXa Ha ra3oBoi ropeike. [Tocne oxmaxkaeHus cyxoi ocra-
TOK yBIaXHSIOT 1 Mi1 H2SO4 (KOHIL.), TIIATEIHHO pACTUPAIOT CTEKIISTHHOW MAIOUYKOM M OCTaB-
nstoT Ha 10 MuH. 3ateM 100aBIsIOT 5-10 MII AUCTUIUTMPOBAHHON BOJIBI M IEPEHOCST BECH pac-
TBOP B MepHYI0 k0a0y Ha 50 M. [Ipubasnstor 7 mut 10 H. pactBopa NaOH, noBoasat o0bem 110
METKU AUCTUJUIMPOBAHHOM BOJIOM U nepeMemnBaroT. Yepes 10 MUH cpaBHUBAIOT OKPACKY.
Pe3ynbTaT HaOMI01€HNS U BBIBOJ] 3aIIUCBHIBAIOT B TETPA/Ib.
Onbit Ne 3. OGHapy:KeHHe KATHOHOB HHHKA (Zn’*) B BOIONPOBOAHOIL Boje:

B npoOupky momemaroT 1 M1 BOJOIIPOBOIHOM BOIBI, MoOaBisroT 1 mi pactBopa NH4OH.

Bcerpsxusaror.

Pe3ynbTaT HaO/I01€HNS ¥ BBIBOJ] 3aIIUCBHIBAIOT B TE€TPA/Ib.
OnpiT Ne 4. OGHapyskeHre KaTHOHOB cBUHIA (Pb2") B BogonpoBoaHoii Boe:

B mpobupky momemaroT 1 M BOJOTPOBOIHOW BOABI M JTOOABISIIOT HECKOJIBKO Karenb
CH3COOH, nunetkoii no karism npuimBaioT 1 mi pactsopa KI.
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Pesynbrar HaOmr01eHUS 1 BBIBOJI 3aIIMCHIBAIOT B TETPAIb.

JlaGopaTropHnasi pabora Ne 4
OneHKa IK0JI0THYeCKOro COCTOSIHUS MOYB

Leab padoThI: 1aTh OLIEHKY YKOJIOTHYECKOTO COCTOSIHHSI TOYBBI HA OCHOBAaHHUH PE3yJIbTaTOB
XUMHUYECKOT0 aHaJIi3a OOHAPYKEHUsSI B HEW PA3IMYHBIX XUMUYECKUX HIEMEHTOB.

OO0BeKT uccjae0BaHus: [10YBA.

O0opynoBaHue U peaKTUBBI: BEChl TEXHHUECKUE, KIOBETHI SMAITMPOBAHHBIC, TAKETHI MOJIU-
STUJICHOBBIE, JIONATKU, CYIIMJIbHBIN mIKad, MWIMHIAPHI, TPOOUPKU, XUMUYECKHE CTAKaHbI, CTEK-
JSTHHBIE NTAI0YKH, paphopoBbIe Yaliku, OyMaxHbIe (PUIBTPBI, HHAUKATOpHAs Oymara, JUCTUILIH-
poBanHas Boja, 10 %-usiit pactBop HCL, HCI (kon1.), 10 %-ustit pactBop HNO3, 1 %-Hblii pac-
tBop AgNO3, 20 %-usIit pactBop BaCly, pactBop nudenunamuna B ceproit kucinore, 50 %-Horo
pactBop KSCN, NH4OH (xoHn11.), 4 %-ub1if p-p okcanata ammonus, pactsop KI, CH3COOH
(xoHiL.), 5 %-nbr1ii pactBop Pb(NO3z)2, 5 %-nsb1it pactBop CuCly.

ITopsimoxk BBHIMOJTHEHMSI:

OnbiT Nel. O0HapyskeHHne BOABI B IOYBe

KroBety B3BemmBaror, onpeenss ee Maccy M,. B KioBeTy BHOCAT 00pa3el] Mo4Bbl U OIpe-
JEISIIOT €€ Maccy Mg;.

KroBety ¢ 00pa3ziiom noussl moMemniaroT B cymumibHbI mkad (t = 100-105°C), ne menee uem
Ha 3 yaca. OXJaXar0T KIOBETY ¢ IOYBOW O KOMHATHOM TeMIepaTyphl, B3BEIIMBAIOT U 3aIHCHI-
BaroT Maccy (Mmc).

PaccunthiBaroT BiaxkxHOCTH 00pa3ia moussl (W, Mr/T) mo ¢popmyie:
mw

md’

Pe3ynbTathl 1 BBIBOIBI 3aIIMCHIBAIOT B TETPA/Ib.

OnbiT Ne2. Onpenesnenne KMCJIOTHOCTH MOYBBI

B3BemmBaroT 1 momemiaroT B ctakaH 10 1 BeICyIeHHOM ouUBHI (M, T). J[00aBIsSIOT B cTakaH
25 MJI AUCTUJUTMPOBAHHOM BOJbI. B TeueHne 3 MUH mepeMeniuBaioT COACPKUMOE CTaKaHa ¢ 1o-
MOIIBI0 CTEKJITHHOM manouku. OTHUIBTPOBBIBAIOT, OMpenestoT pH BBITSKKU MOUYBHI, BHECS B
(GuIbTpaT MOJOCKY YHUBEPCAILHON MHINKATOPHOM Oymaru.

CremneHb KUCIOTHOCTHU MOYBHI aHATTU3UPYEMOTO 00pasiia onpenesstoT no Tabmuiel.

Ta6auna 1 3aBucUMOCTh KHCJIOTHOCTH NO4YBbI 0T pH

pH CTeneHb KUCIOTHOCTH TTOYBBI
<45 CHIBHOKHCIIBIE II0OYBEI
45-5,0 CpenHeKucIble O4BbI
51-55 Ca00KHUCIbIE TTOYBEI
56-6,0 [TouBbl, OM3KHE K HEUTPATEHBIM
6,1-7,0 HetitpansHble TOYBBI
>7,0 [1{e04YHbBIE TOYBBI

PesynbraThl ¥ BEIBOJIBI 3aITUCHIBAIOT B TETPAIb.

OnbiT Ne3. KauecTBeHHOE onpeeieHe AHHOHOB

a) Oonapyscenue KapoOHAM-UOHOE 8 nOUEe:
HEeOO0JIBIIIOE KOJIMYECTBO MOYBHI MOMENIAIOT B (hap(opoByro HamiKy U T00aBISAIOT HECKOJIBKO Ka-
nenb 10 %-noro pactBopa HCI.

Pe3ynbTaThl ¥ BBIBOABI 3aMTUCHIBAIOT B TETPA/Ib.

B) O6napyscenue xnopuo-uonos 6 nouge:
K 1 mu punpTpara (oneiT Ne2) mpunuBaroT Heckosbko karenb 10 %-noro pactBopa CH3COOH u
no0aBistoT 1o Karie pactBop AgNOs.

Pe3ynbTaThl ¥ BBIBOABI 3aMTUCHIBAIOT B TETPA/Ib.

B) Oonapysncenue cynogham-uonos 6 nouse:
K 1 ma punbTpata (onbIT Ne2) nobasistor 5-6 kanensHCl u npunuBatot nocrenenHo 8-10 kamnensb
20 %-noro pactBopa BaClo.
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Pe3ynbTaThl ¥ BBIBOBI 3aMIUCHIBAIOT B TETPA/Ib.

I') Ob6napysicenue numpam-uonoe é nouee:

K 1 mi ¢punpTpata (omsiT Ne2) mobasistor 5-6 kamenb pacTBopa AudEeHUIaMHUHA B CEPHON KHC-
JI0TE;

Pe3ynbTaThl ¥ BBIBOABI 3aMTUCHIBAIOT B TETPA/Ib.

OmnbiT Ne4. KauecTBeHHOe onpee/ieHUe KATHOHOB

a) Obnapyncenue uonog ycenesa (Fe**) ¢ nouse:

B OJIHYy MPOOHUPKY BHOCAT | MII AMCTUIUTMPOBAHHON BOJIBI, B IPYryr0 — 1 mi ¢uiabTpaTta (OmbIT
Ne2). B 06e npobupku nodasmustot o 2-3 kamau HNOs, a 3atem no 0,5 M 50 %-Horo pactBopa
ponanuia kanus (KSCN);

[To u3MeHeHHI0 OKpPacKU ONPEIENISIIOT KOHIIEHTPALIMIO XKeJle3a B ucciiefyeMoM oopasiie. Po-
30Basi OKpacka — IpH KOHIIEHTPALKK JKene3a paBHoit 0,1 Mr/m, kpacHas — mpu copep kaHuu 0osee
0.1 ma/m;

Pesynbrarsl HaOIIOACHUS U BBIBOJIBI 3aIUCHIBAIOT B TETPA/Ib.

B) Oé6napyscenue uonos meou (Cu?’) ¢ nouse:

B (appopoBYIO HAIIKy OMEMIAIOT 3-5 MIT HCCIeAyeMOoro (priibTpara, OCTOPOKHO BBIMTAPUBAIOT
Jocyxa U Ha nepuepHuitHy o 4acTh HAHOCST Karllto KOHIEHTPUPOBAHHOTO PacTBOpa aMMHUAKa.

Pe3ynbrarsl HaOIIOACHUS U BBIBOJIBI 3aIUCHIBAIOT B TETPA/Ib.

I') O6napyscenue uonoe mapzanya (Mn?*) 6 nouse:

B KOJIOY IOMeInaroT 25 mMit ucciemyemMoro Grubrpara (omsIT Ne2), OJKHCISIOT HECKOJIBKUMU Karl-
asmu 25 %-nHoro pactBopa HNOg. ITpubasnstor no kamism 2 %-ueiil pactBop AgNO3 10 mosiB-
JIeHus1 MOMyTHEHUs. [[00aBIISIFOT HECKOJIBKO KPUCTANTMKOB JHOKCHAA CBHMHIIA U HArpeBaroT 0
KUIICHUS.

PesynbTaTel HAOMIOCHYS M BEIBOJIBI 3aITUCHIBAIOT B TETPAIb.

JI) Obnapyscenue uonos aniomunus (AEF*) 6 nouse:

K 0,5 MJI TOYBEHHOM BBITSDKKU (UIIBTpATa MPUOABIIAIOT 1O KaruisiM 3 %-HbI pacTBOpP GTOPUCTOTO
HaTpus NaF no nosiBnenus ocanka. Uem ObicTpee W oOMIIbHEE BBIMAIAET 0CAJOK, TeM OoJble
AITIOMUHHUS COJIEPIKUTCSI B TIOYBE.

Pe3ynbTaTel HAOMIOACHMS U BHIBOJIBI 3aIIMCHIBAIOT B TETPAIb.

E) Oé6napyscenue uonos kanvyus (Ca’*) 6 nouse:

K 1 M ¢unbrpara no kamisaM go6asisatoT 10 Y%-ueiit pactBop HCI u 1 mn 4 %-Horo pactopa
OKcajaTa aMMOHMsI. BenbIii ocaok okcanara KalblMs CBHACTEIbCTBYET O HAIMYUM KAaTHOHOB
KaJbIHUs.

Pesynbrarel HaOIIOACHUS M BBIBOJIBI 3aIUCHIBAIOT B TETPA/Ib.

K) Obnapyscenue uonoe wunka (Zn>*) 6 nouse:

K 1 ma punpTpara npunusaroT 1 mi pactBopa NH4OH (Bbimanenue 6enoro ocaaka, pacTBOPUMOI0O
B U30BITKE TUAPOKCHIA AMMOHUS, YKa3bIBaeT HA HATUYHME KATUOHOB IIMHKA).

Pe3ynbrarel HaOMIOACHUS M BBIBOJIBI 3aIUCHIBAIOT B TETPAIb.

3) O6napyscenue uonoe ceunua (Pb>*) 6 nouse:

K 1 mu1 punbTparta npunuBatoT Heckosbko Kaneiab CH3COOH. 3arem nuneTkoit no6apmnstor 1 mi
pactBopa KI. [Ipn HalMuru MOHOB CBUHIIA BBINIAIAET JKEITHIA OCATO0K.

Pe3ynbrarel HaOMIOACHNS M BBIBOJIBI 3aIUCHIBAIOT B TETPAIb.

JlabopaTopnasi paGora Ne 5

BuonHaukanus TOKCHYHOCTH 0CAIKOB OMOTECTHPOBAHUS CHE:KHOT'0 NTOKPOBa

Ienb: oLeHUTH CTENEHh TOKCUYHOCTH CHEKHOT'O TIOKPOBA B UNCTOM M 3arpsI3HEHHOM MHUK-
popaitoHax.

OO0opynoBanue U MaTepHaJibl: MPOOBI CHEra (C pa3HBIX YYacTKOB), CEMEHA TECTOBBIX
pactenuii, yamku [lerpu, punbrpoBasibHas Oymara, mpo00oTOOpHUKH (O0aHKHU, OIOKCHI ), TMHEUKH,
BECHI, YHUBEpCAJIbHAS HHIUKATOpHAs Oymara.

CHer — onuH u3 Haubosiee THPOPMATUBHBIX U YIOOHBIX MHANKATOPOB aTMOc(hepHOro 3a-
IpsA3HEHUS TeppuTOpHU. brarogapst BICOKON COpOIMOHHON CIIOCOOHOCTH, CHET HAKAaIlJIMBAeT B
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CBOEM COCTaBe NMPAaKTUYECKHU BCE BEILIECTBA, NOoCcTynatomnue B atmochepy. Mccnenys npoOsl cHera,
COOpaHHOTO B pa3HBIX MECTaX, MOKHO IMOJIYYUTh JOCTATOYHO MOJHOE MPEJICTABIICHUE O CTEIIEHU
U XapaKTepe 3arpsi3HeHUs] OKPY>KarolIeil cpelibl Ha ATUX ydacTKaX. B CBS3M ¢ 3TUM CHEr MOKHO
paccMaTpuBaTh Kak CBO€0Opa3HbIM MHIUKATOP 3arpsS3HEHHS OKPYIKAIOIIEH CpeIbl.

[IpoG6rI cHera 0OBIYHO OTOMPAIOT B IEPUO1 HAMOOIbIIIEH MOIITHOCTH CHET'OBOT'O TIOKPOBA U
Ha BCIO NIyOMHY CHEXHOU Tomu. OTOMpaeTcs CHET CreUaIbHBIMU TPUOOPAMU — CHETOMEPAMHU.
Ho B xauecTBe nmpoOHMKA MOXKET CIY>KUTh MEPEBEPHYTasl CTEKJIIHHAA OaHKa, KOTOPYIO CIeAyeT
OITyCKaTh BEPTHKAIBHO CBEPXY Ha MOBEPXHOCTH CHETa JI0 MOBEpXHOCTU cyOcTpara. [IpoOsl cHera
oT6uparoTes ¢ wiomanu 1x1 Mm%, kaxaas mpoda JOoKHA COMPOBOKAATHCS STHKETKOMH, Ha KOTOPOii
YKa3bIBAETCS MECTO B3STHS MPOOBI U AaTa.

[Tocne or6opa npoOkI cHer pacTamauBaioT. Tanyio Boay GUIBTPYIOT U ONPEACISAIOT BEIH-
uynHy ee pH (pH Tanoli Bo/pl He3arps3HEHHOTO CHETra HaXoAUuTCs B npenenax 5,5-5,8).

Ocesire Ha QUIBTPE HEPACTBOPUMBIE IBIJIEBBIE YACTULIBI IPOCYIIMBAIOT BMECTE C (PHIIb-
TPOM U B3BEIIMBAIOT (IIPEBAPUTEILHO A0 PHIIbTPALIMK HEOOX0JUMO B3BECUTH caM (uibTp). Pas-
HOCTb B Bece MepBOHAYAIbHOrO (QuibTpa (10 GUIbTpalMu CHETOBOW BOJBI) U €0 Beca IMocie
(GuapTpaIy JaeT OIICHKY MBUICBOTO 3arpsi3sHeHus cHera. [lomyyeHHOoe blIeBOe 3arps3HeHue clie-
JyeT OTHECTH Ha €IUHUILY IJIOIIAIy CHErOBOTO MOKPOBa (Y4ecTh IUIONIAlb MPOOOOTOOPHUKA) U
BEIpaKaeTcs B I/M2. OJHNMM U3 BUJOB aHAIH3a CHEKHOTO IIOKPOBA SABJIAETCS OMOTECTHPOBAHHE.
buotectupoBanue — MeTO1 OIIpeIeJICHHs KaueCTBa CPEJIbI 10 PEaKIIMH KUBBIX OPraHU3MOB (TeCT-
00BEKTOB). DHEPrusi MPOpPacTaHUsi U BCXOXKECTh CEMSIH — BaXKHBIC TTOKA3aTeJIM KaueCTBa CPebl,
MOTOMY 4YTO B STOT MEPHUOJI pacTeHUs HauOoliee YyBCTBUTEIbHBI K YCIOBUSM Cpelbl. JHEPrus
MIPOPACTaHUS U BCXOKECTh OMPEIEISIFOTCS B TaJIO BOje (OT(QMITPOBAHHON M HEOT(PMIBTPOBAH-
HOM).

MeTouka OMOTECTUPOBAHUS CIICTYFOIIIAS:

1. Ha nno uvamiku [letpu yknansiBaroTcst GUIBTPBI, CMOYCHHBIE TAION BOJOM.

2. Ha ¢unbTpel nomemarores 1o 25 mWT. CpeaHUX pa3MepoB ceMsiH OuoTecta (OBca WM
Kpecc-cajara).

3. DHeprus npopacTtaHus ONpeAesseTcs s Kpecc-cajaTa Ha 3 CyTKH, JUisl oBca — Ha 4
CYTKHU.

4. BcxoxkecTb ompeaensercst s Kpecc-cajlaTa U OBCa, COOTBETCTBEHHO Ha 5-¢ U 7-e
CYTKHU.

5. OIHOBPEMEHHO C TIO/ICUETOM MPOPOCIINX CEMSH U3MEPSIOTCS pa3Mephl KOPEIKa 1 Mpo-
poCTKa.

6. DHeprusi MpopacTaHusl U BCXOXKECTh PACCUUTHIBAIOTCS B MPOIIEHTaX OT OOIEro 4ucia
ceMsiH B ipobe, koTopoe nmpuHumaercs 3a 100%.

Or1ieHKa TOKCUYHOCTH JAETCs TI0 CIEAYIOMICH mIKaie:

100% — HeTOKCHUYHAS;

80-90% — oueHb cnabasi TOKCUYHOCT;

60-80% — cnabast TOKCHYHOCTD;

40-60% — cpenHSSI TOKCHIHOCTB;

20-40% — BBICOKAst TOKCUYHOCTD;

0-20% — o4enb BBICOKAsT TOKCHYHOCTD, OJIM3Kas K JIETAIHHOM.

Xoxa padoTsl

1. B3sate 3 o0Opasiia CHe)KHOTO TTOKPOBa M KOHTPOJTb:

Ne 1 — neHTpanpHO YacTH CKBEPA;

Ne 2 —ra3oH y npoesxent yacru;

Ne 3 — nnomaaka Bo3ie By3a;

No 4 — KOHTpOJIb (AUCTHILTHPOBAHHAS BOJA).

2. Pacronuth mpoObI cHera, MPOPMILTPOBATh TATYI0 BOJY U OMPEIENUTh BennunHy pH
¢dunpTpara.

3. Onpenenutsb NbUIEBOE 3arps3HEHHUE CHETA.



17

4. CpaBHUTB NaHHBIC 1O BeauurHe pH 1 mbUIeBOMY 3arpsi3HEHHUIO, OTYYCHHBIE JI pas3-
JIMYHBIX YYaCTKOB.
5. OmnpeiesuTh SHEPTHIO IPOPACTAHMSI U BCXOXKECTh CEMSIH Kpecc-cajlaTa U OBca B Ipodax
TaJI0¥ BOJBI.
6. MI3MepuTh NIMHY KOPEIIKOB U IIPOPOCTKOB TECT-PACTEHUN.
7. Pe3ynpTaThl U3MEPEHUI 3aHECTH B TAOJIHUILY:
Tabauya buomecmuposanue cHeICHO20 NOKPO8a

No pH [IsimeBoE 3arpsi3- | DHeprus npopac- JnuHa ko- JnuHa mipo-
HEeHMe, I/M° Tauus /Bexo- pelika, cM pOCTKa, CM
KecTh, %

8. I[aTB OLCHKY 3arpsA3HCHHA CHCIKHOI'O IMOKPOBA U CPABHUTH JAHHBIC, ITOJTYYCHHBIC IJIA
Pa3HbIX YHYACTKOB.
9. P€3y.HBTaTI>I HCCJIICAOBAaHUA 3aHCCTH B TCTPAAb.

JlabopaTopnasi padora Ne 6

OnpeneneHue HAKOMJIEHUSI OPraHUYECKOT0 BellleCTBA B OMoMacce pacTeHHil U B
noyse

Lean padoThI:

1. OBnazneTs METOJIOM OIpe/eTIiCHHEe HAKOIICHUS! OPTaHUYECKOro BellecTBa B OHO-
Macce pacTeHUN U B TIOYBE

2. Crnenatb CpaBHUTEIbHBINA aHAIIU3 MOTYUYEHHBIX PE3yJIbTaTOB U ONPEACIUTh HAu0O-
Jiee OIarompUsATHYIO YKOJOTHIECKYIO 30HY TOpO/Ia.

TEOPETHYECKASA YACTb

Oprannueckoe BEIIECTBO OOpa3yeTcsi W HaKaruluBaeTcss Ha 3emiie HepaBHOMEPHO.
Haubonbiiee ero konnuecTBo 00paszyrot Tponuyeckue jieca (70% 3amacoB yriaepojaa), MEHbIIE —
CEBEpHBIC JieCa W HAWMEHBIEe KOJUYECTBO — TYHAPHI W IYCTBIHU. B JIECHBIX JKOCHUCTEMax
HauOoJIbIIIee KOTNYECTBO OPTaHUYECKUX BEIIECTB HaKarauBaeTcs B ApeBecune (0T 90 1o 99 % ot
CYXOM MaccChlI JIepeBa), MEHBIIIC — B JINCThAX H KOpe. B 1mouBe B BHUIe TyMyca coiepKuTces oT 1 10
15% opraHuueckoro BelecTBa, KOTOPOE SBISETCS THICSYSTIETHUM XPaHUTENIEM YSHEPTHH.

MeTo orpeieNieH!s] OPraHUIeCKOro BEIISCTBA B PA3IMIHBIX YACTSIX JepeBa 3aKIIr0va-
€TCsl B CyXOM CKMTaHuU 00pasiia B My(eabHON TeuH, ONpeIeTICHNH B HEM 30J1bl U OpraHuye-
CKOU YacTH (ITOCJICTHSST PACCUYMTHIBACTCS B MPOIICHTAX K CyXOMYy 00pasiry).

[Ipu cxUraHuy pacTUTENBHOTO MaTepHalia v MOYBHI YIIIEPOJI, 30T U BOJAOPO]] YJIETy4nBa-
IOTCSI B BUJIE€ YTJIEKUCIIOTO Ta3a, BOJBI M OKUCIIOB a30Ta. OCTaBIIMICS HENETYYUH OCTaTOK (30J1a)
COJICPKUT AJIEMEHTHI, Ha3bIBaeMble 30JbHBIMH. Pa3zHuIa MeX Iy Maccoil Bcero cyxoro oopasma u
30JTbHBIM OCTATKOM COCTaBJISICT MacCy OPTaHUIECKOTO BEIIEeCTRA.

Tabmuma 1 — Conepranue 305161 1 OPraHUYECKOTO BellecTBa y pactenuii (% oT cyxoro
BeniectBa) — o b. A. Py6ouny (1976

TpaBsiHUCTBIE paCTEHUSI JlpeBecHbie pacTeHus
OpraH pacre- % 3omb1 | % opranuu. Be- | opran pacrte- % 3omb1 | % opranuy. Be-
HUS eCTBa HUS eCTBa
ceMeHa 3 97 cTebenn 3 97
crebelnb 4 96 JpeBecHHa 1 99
KOpHHU 5 95 Kopa 7 93
JUCThS 15 85 JIUCThS 11 89
INPAKTHUYECKASA YACTDb

[TpuGops! 1 peaKTHBHI
1) AHAJIMTHYCCKHUEC NI TOYHBIC TCXHOXUMHNYCCKHUEC BCChI,
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2) my(enbHas meub;

3) TUTeNbHBIC UTUIIIBI;

4) BNEeKTPOILIUTKA C 3aKPHITON CIHPANIbIO;

5) dbapdopoBbie TUTIN WU UCTTIAPUTEIILHBIC YaIIKH;

6) mpenapoBalibHbIE UIJIBI;

7) sKCHKaTOD;

8) coupT;

9) nucTuMpoBaHHAs BOJA;

10) XJTOpHUCTHIN KAJIBIIHIA;,

11) BeICymIEHHBIE 10 A0COIIOTHO CYXOW MacChl CTPY’KKa APEBECHUHBI, U3MEIbYCHHAS KOPa,
JUCTbsI, TyMyCUPOBaHHas MOYBa.

Xoxa pa6oTsl

Cyxue 1 u3Menb4YeHHbIE 00pa3ilbl APEBECUHBI, KOPBI, JIUCTHEB, a TaKXke MoYBhl (3-6 T U
Oonee), oroOpaHHBIE METOZOM CpeaHelt mpoOkl, B3BemmBaroTcs 10 0,01 r Ha kampke. X mome-
[IAI0T B MPOKaJICHHbIE U B3BEUICHHBIE (hapPOpOBbIE TUTTU WM UCTIAPUTEIbHBIC YAIIKU (AHaMET-
pom 5-7 cMm), moamnucanHbie 1%-HBIM pacTBOPOM XJIOPHOTO JKeJie3a, KOTOPOe IPU HarpeBaHUuU Oy-
peeT U Mpu MPOKAIMBAHUU HE McYe3aeT. TUTIIM ¢ OPraHuYeCcKUM BEIIECTBOM CTaBAT Ha pa3orpe-
TYIO JICKTPOIUTUTKY B BBITSDKHOM KA U MPOTPEBAIOT A0 OOYTIIMBAHUS M UCUC3HOBEHUS YSPHOTO
neiMa. [Ipu 5ToM npu HaMyuKM OONBIIEr0 KOJIMYECTBA PACTUTENLHOTO MaTepralia BO3MOXKHO €ro
JIOTIOJTHEHHE U3 IIPEJIBAPUTENIHO B3BELIEHHOIO 00pa3La.

3areM TUTIH CTaBAT B My (enpHyto neds nmpu temmepatype 400-450°C u cxwurator emre 20-
25 MUH J0 TOTO COCTOSIHUS, KOT/Ia 30J1a CTaHeT cepo-0emnoil. [Ipu OGosee BBICOKOM TeMIiepaType
MPOKAIMBaHUsl MOTYT OBITh CyIIECTBEHHBIE TOTEpH cepbl, pocdopa, kanus u HaTpuss. Moxer
TaK)Ke HaOJI01aThCs CILIABICHHE C KPEMHUEBOM KHUCIOTOM, 4YTO MEIIAeT MOJHOMY 030JIeHuI0. B
9TOM CiIy4ae MpOKalMBaHUE MPEKPAlIa0T, OXJIAKIAIOT TUTelIb U JO0ABISIOT B HETO HECKOJIBKO
Karejab TopsYei JUCTUIUIMPOBAHHON BOJIBI; TIOJICYIITUBAIOT HA TUTUTKE U MPOJIOJIKAIOT MTPOKAIIH-
BaHUeE.

Bo3MoxHBI crieayronie BapuaHThI I[BETa 30J1bI: KPACHO-OYpHIii (Mpy OOJIBIIIOM COAEpIKa-
HUM B 00paslie OKUCIIOB Xelle3a), 3eJICHOBAThIH (B MPUCYTCTBUU MapraHiia), cepo-0eblii.

[Tpu orcyTcTBUM MYy(ENBbHON MeYrn CKUTAaHWE MOXKHO TIPOBOJUTH B YUEOHBIX IENSIX Ha
AIIEKTPOTUIUTKE MOA TATOW. J[ns co3manus Ooliee BBICOKUX TeMIIEpaTyp Hal0 OrpaguTh IUIUTKY
BIJIOTHYIO JK€JIC3HBIM JIICTOM B BUJIC OOPTHKA BHICOTOH 5-7 CM OT TIOJIOTHA TUTUTKH, & TAKXKE MPH-
KPBITh CBepXy KyckoMm acOecta. Crkuranue npoBoautcs 30-40 mun. [pu cxxuranum HeoOX0aMMO
MEPHONYECKOe TIOMEITUBAHUE MaTepuaia MpenapoBaibHOW WTIIoN. CKUraHue Takke TPOBO-
IIUTCS 1O OEJION 30JIBI.

B ciyuae MeIUICHHOTO CKHTaHUS B OXJIAKICHHBIC THIJIH HAJTMBACTCS HEOOJBIIIOE KOJIH-
YeCTBO CIHPTA U MOpKUTaeTcs. B 307e He JOMKHO OBITh 3aMETHO YePHBIX YacTUYeK yriis. B
MIPOTUBHOM cCiTydae mpoObI 00padaThIBAlOT | MIT JUCTHIUTMPOBAHHOW BOJIBI, [IOMEIIUBAIOT H T10-
BTOPSIOT MPOKAIMBAHHUE.

[Tocre TOro Kak C:kUTaHue OyIeT OKOHYSHO, THTIIH OXJIAX/Ial0T B SKCHKATOPE C KPBIII-
KOH M B3BEUINBAIOT.

X = 100 (A-B)

N Y= 100—- X

rje: X—TpOIEeHT OPTraHMYECKOTO BEIIeCTBa; Y—POIEHT 30JIbI; 4 — aOCOMIOTHO cyXas
Macca HaBECKH paCTUTEIILHOIO MaTepraia WiIH IMOYBbI C TUTJIEM; B — Macca 3016l ¢ TuriieM; N—
Macca OpraHu4ecKoro BeIIecTBa.

Kaxplid CTYIEHT HCCIeayeT KaKoH-In00 OIMH 00BEKT, a 3aTeM BCE JaHHBIC TPYIIITHI 3a-
MUCBIBAIOTCS B OOIIYIO BEOMOCTb.

Tabnuna 2 — CxemMa 3anucu pe3yabTaToB

| HasBanue yactu | Macca, T | %
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pacTeHus Ui a0COIOTHO CyXO# | THIJIS € 30- |  OpraHude- opranmuye- 30J1b1
MOYB HABECKH C TUTJIEM b (0)7 CKOTrO Bellle- | CKOTro Bellle-
CTBa CTBa
A B N X Y
[peBecuna
Jluctes
Kopa
ITouBa(uepHo3eM)

JlabGoparopHnasi pabora 7
OmnpenesieHne BIaKHOCTH JJUCThEB U UX TYPIOPHOT0 COCTOSIHUSI KAK UHINKAIIUOH-
HBIX IPU3HAKOB B YCJIOBHAX YJIHYHBIX MOCA0K FOPOACKHX IKOCUCTEM

eab padoThI:

1. OBazeTs METOI0M OIIpeICICHUS BIAXKHOCTH JINCTHEB U UX TYPrOPHOI'O COCTOSHUS

2. CnenaTb CpaBHUTEJIbHBIN aHAJIU3 TOJYYEHHBIX PE3yJIbTATOB U ONPEeINTh Haubo-
Jee OJIArOMPHUSATHYIO AKOJIOTHYECKYIO 30HY TOPO/a.

TEOPETHUYECKASA YACTbH

BoaHblii pesxuM pacTeHuil — OJMH W3 UHPOPMATUBHBIX HEeCHeNH(PUIECKUX TOKazaTesei
COCTOSIHUS BO3/YIIIHOM 1 MOYBEHHOM cpelibl. VI3BeCTHO, UTO B IEHTPaJIbHOM YacTu JI000ro ropoja
CO3/aI0TCsI 30HbI, 00Pa3HO Ha3bIBAEMBbIE «OCTPOBAMU TEILJIay, /i€ TEMIIEpaTypa BO3/1yXa MOKET
ObITh Ha 6-8°C BbIILIE, YEM B OTKPBITOM MECTHOCTH, @ OTHOCUTEJIbHAS BIAKHOCTh BO3/lyXa — HHXKE.
Oco0eHHO 3TO OTHOCHUTCS K LEHTpaJbHBIM yauiam ropogos Llentpa u FOra Poccuu, a takxke
VYkpaunsl. O1HaKoO, B CEBEPHBIX U 3aMaHbIX TOPoiax ¢ OOJBIIMM KOJUYECTBOM OCAAKOB U BJIAX-
HBIM BO3/IyXOM BOJIHBII PEXXUM PACTCHUN KaK OMOWHAWKALMOHHBINA MPU3HAK MeHee nH(POpMaTH-
BEH.

Ha ynunax, okailMJIeHHBIX BBICOKUMHU JJOMaMH, C HU3KOM BJIaKHOCTBIO [TOYB BBHUJY CTE-
KaHUS BBINAJAIOLINX OCAJAKOB MO ac(allbTOBBIM MOKPHITHIM WIH yTpaMOOBAHHOMY 110Y-
BOTPYHTY, CO3JIAlOTCS YCJIOBHS JIJIs1 HEIOCTATOYHOI'O YBJIAXKHEHHSI KOPHEBBIX CUCTEM JIPEBECHBIX
pacTeHUN.

[ToctynuBiias U3 KOPHEBBIX CUCTEM Bilara ObICTPO TPAHCIIUPHUPYETCSI JPEBECHBIMU pacTe-
HUSIMU M UCHIAPAETCS C MIOBEPXHOCTH JINCTHEB B YCJIOBMSX MOBBIIICHHBIX TEMIIEPATYp U HU3KON
BJIQXKHOCTH, O€CIIPEPBIBHO MOCTYIAIOILIET0 MOTOKA BO3/lyXa BMECTE C MbUIbIO OT MPOXOJSIIETO
aBTOTPAHCHOPTA. B CBSI3M € 3TUM JIMCThS TEPSIOT Typrop U 0OBHUCAIOT, U3MEHSIOT CBOIO (OpMy
M3-3a aHOMAJIUN poCTa, B HUX HaOI0aeTcsi 00€3BOKMBaHUE KIETOK U YaCTO-BOTHYTHIN IIa3Mo-
3.

INPAKTUYECKASA YACTDH

[TpuGops! 1 peakTUBbHI

1) cekaTop CO CheMHBIMU IITAaHTAMH JJTUHOM 3-5 M;

2) Bechl C pa3HOBECAMH;

3) cymmibHbIN mKad;

4) NOAMATUIIEHOBBIE U OyMasKHBIE TTAKETHI.

Xox padoThl

OO6crnenoBanue 1epeBbEB HA YJIMIIAX FOPOA B XKAPKUHM CyXOil IeHb; y pacTeHUI-UH/ K-
TOPOB (JIuMa, KalllTaH, KJI€H OCTPOJIMCTHBIN) YUYUTHIBAETCS BU3YaIbHO U3MEHEHUE COCTOSIHUS JTU-
CThbeB (IIOTEPS Typropa, oOBUCaHNe, U3MEHEHNE HAIIPaBIEHHsI POCTa Y KaKOoW-1100 YacTu Jiu-
cTa).

OpHoBpeMEHHO Ha BbIcOTe 4-5 M 0T ocHOBaHMs AepeBa cpe3atoT 30-50 nucTbeB 0gHOU
MOPOJIbI, PACTyIIEel B Pa3HbIX 3KOJOTHUYECKUX YCIOBUSAX (YJIUIbI, 3aKPBIThIE JBOPHI, 3arOPOIHAS
TEPPUTOPHS1), KOTOPHIE IOMEIIAIOT B ITOJIUITUICHOBBIE ITAKETHI.

B naGoparopuu McThst OBICTPO TEPEKIAABIBAIOT B OYMa)KHBIC TTAKETHI (THUIA OOJIBITNX
aNTEKapCKUX) B TPEXKPATHON IOBTOPHOCTH, ITOANNCHIBAIOT, B3BELIMBAIOT BMECTE C [TAKETOM.
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Jluctes BeicymmBaeT J1abopant npu Temmeparype +105°C 10 mocTosTHHOM MacChl K CIeayTo-
nieMy 3aHsATuio. MaTtepuan ObICTPO IEPEHOCIT B SKCHKATOP, HA THE KOTOPOTO HAXOAUTCS
CaCl>(0oueHb TUTPOCKOIIMYHOE BEILIECTBO). 3aTE€M JIMCThS B3BEUIMBAIOT B MAKETE, OCBOOOKIAIOT
MaKeT U B3BEIIMUBACT €r0. BRIUUCIAIOT BIaKHOCTH JIMCThEB (X) B MPOIEHTAX:

X=(a/B)*100

rac: a—macca I/ICHapI/IBH_IeI;'ICSI BJIarv; 6— MaccCa CyXuX JIMCTbCB.

Tabnuua 1 — Cxema 3amucu pe3yIbTaToB

Mecto B3sTUA 00-
pasma

Macca nakera ¢
CBIpBIM 00pa3LoM
(macca cpiporo
o0pasa)

Macca nakera ¢
CyXHM 00pa3Iom
(Macca cyxoro 00-
pasia)

Macca nycroro
nakera, r

BnaxHoctb nu-
CTheB, %

JlenaroT OLIEHKY COCTOSIHUS JIUCTHEB B PA3HBIX HKOJIOTUYECKUX YCIOBUAX U 3aKIIOUCHHE
0 COCTOSIHUU OKPY’KalOIIeH Cpeibl B MECTe B3STHS 00pa3IioB.
Pe3ynbTarhl ccnenoBaHus MPeICTaBUTh B BUE OTUETA.

JladopaTopnasi padora Ne 8

Kpecc-cajiaTt kak TecT-00beKT /151 OLEHKHU 3arpsA3HEeHMs MO4YBbI M BO3yXa
Llesab padoThl: OLIEHUTH CTENIEHb 3arPA3HEHUS CPEJIbl C IOMOIIBIO CEMSH U MPOPOCTKOB Kpecc-
cajaTa.
Martepuajbl U 060pya0oBaHue: TPOOBI TOYBHI C 3arPA3HEHHON M YUCTOH TEPPUTOPHIA; YaIIKU
ITerpu; cemeHna kpecc-canara; npenapoBaabHbIE UIJIbI; aJIbOOMBI; [IBETHBIE KapaH/allly.
Xoxa padoTbI:

Kpecc-canar - ogHOoNeTHEE OBOLIHOE pacTEHUE, BECbMa UyBCTBUTEIBHOE K 3arpsI3HEHUIO
cpezbl TSHKeIbIMU MeTallJlaMU M BEIOpocamu aBToTpaHcnopra. [los BiusiHueM 3arpsi3HuTeneii Mo-
TYT U3MEHATHCS KOPHHU U MOOErH 3TOT0 pacTeHUsl, HAPYIIAeTCsl BCXOXKECTh ceMsiH. BBuny mpo-
CTOTBI BBIPALIMBAHUA M OMOMHANKALMOHHOTO UCIIOIb30BaHUS Kpecc-canaT MOXKeET ObITh BECbMa
yA0OHBIM 00BEKTOM OMOMOHHUTOPHUHTA.

[IpenBapuTenbHO MPOBEPSIOT CEMEHA Ha BCXOXkKeCTb. J[J1st aToro B vaniku [letpu niu unsie
€MKOCTH CJI0€M B 1 CM HAchIMalOT NPOMBITBHIN PEUHON MECOK, KOTOPBIA MPUKPBIBAIOT (QHIIBTPO-
BanbHOM Oymaroi. [IpopamirBanue ceMsH B yalikax BeayT rpu temrepatype 20-25°C. Hopma -
npopactanue 90-95% cemsH 3a 3-4 cyTok. 3aTeM NPOBOAST OLIEHKY 3arps3HeHus cyocrpara. s
sTOro 4yamku [leTpu HarmoNHSIOT 10 MOJOBUHBI HccenyeMbIM cyOcTpaTom. [lapaniensHo cTaBsAT
OTIBIT Ha YUCTOM cyOcTpare. Bo Bce yamiku Ha yBIa)KHEHHBIH cyOcTpat ykiaplBatoT 1o 50 ceMsH.
Paccrostnie Mex 1y HUMU T0JKHO OBITH Oosiee-MeHee 0AMHaKoBbIM. [lociie 3Toro cemeHa nokpsl-
BAIOT TeM Xke cyocTtpaTtoM. B Teuenne 10-15 cyTok HaOr01a10T 32 MPOPACTaHUEM CEMSH, TIOJIep-
’KMBasi BIQXKHOCTh CyOCTpPAaTOB HAa OAHOM ypoBHE. JI[aHHbBIE IO YMCITY MPOPOCIIUX CEMSIH 3a Kak-
JIble CYTKH 3aHOCST B TaOJIHILY.

VY poBHM 3arpsi3HeHUs CyOCcTpaTa, KOTOpble MOKHO YCTaHOBHUTH IO MIPOPACTAHUIO CEMSIH: -
HET 3arpsi3HEHHsI - BCXOKECTh ceMsH nocturaet 90-100%. Bexoas! npy>kHbIE, MPOPOCTKH KpeT-
KHE, POBHBIE.

- cnaboe 3arpssHeHue - BcxoxkecTb 60-90%. IIpopocTku MOYTH HOPMAIBHOM JUIMHBI,
KpenKue, pOBHBIE.

- cpeaHee 3arps3HeHue - BexoxkecTb 20-60%, IIpopocTku ToHBIIE M KOpOUE, HEKEIU B
KoHTpoJie. HekoTopsie mpopoCcTKH UMEIOT MOP(HOITOTHIECKHIE OTKIOHECHHUS.

- CIUTBHOE 3arpsi3HEHUE- BCXOXKECTh o4eHb ciabas (10 20%). [IpopocTku Menkue u ypo-
nuBble. [Ipu mpoBeeHnu paboTHI CleAyeT UMETh B BUJY, YTO B TYMYCHPOBAaHHOM, XOPOIIO a’pH-
POBAHHOM MOYBE BCXOXKECTh U KAYECTBO MIPOPOCTKOB BCET/IA JIyYIlle, YEM B TSKEIOU, TTIMHUCTOM.

C 1enplo MHAMKALMY 3arpsi3HEHUS CPebl aBTOTPAHCIIOPTOM Kpecc-cajaT MOKHO BbIpa-
IIMBaTh Ha OaJKOHAX HIDKHUX M BEPXHUX 3Taxel. Torja MOXXKHO 4ETKO OTMETUTh, HA KaKOM
YPOBHE OT 3eMJIM UJIET 3arpsA3HeHue Bo3ayxa. CTyI€HTHI 3aHOCST B TaOJIUILy CIIEIYIOLUE JaHHbIE:
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KOJMYCCTBO IMPOPOCHINX CEMSH, NJIMHA CTG6J’I$I, KOJINMYCCTBO JIMCTHEB, JJIMHA KOPHA, KOJIMYECTBO
KOPHEBbLIX OTPOCTKOB,; BBICUUTBIBAIOT CPCAHCC 3HAUCHUC U ACIIAIOT BBIBOJA O CTCIICHU! 3arpA3HCHUA

cybcrpara.

KonTpoibHbIe BOIPOCHI:
1. ITouemy kpecc-canar siBasieTcsl yJ0OHBIM 00bEKTOM /JIsi OMOMHANKAIIH?
2. [Touemy HeoOxoaMMa MpeiBapUTENIbHAS TPOBEPKA CEMSH Ha BCXOKECTh?
3. [Touemy 11t OnBITa U KOHTPOJIA HEOOX0IUMO OpaTh ceMeHa OJHOTO IPOUCXOXKACHUA?
4. Kak o mpopocTkaM Kpecc-cajaTa MOXKHO CAeNIaTh BBIBOJ] O CTEIIEHH 3arpsi3HEHHOCTH

cybcrpara?

5. Kakue caic TECT-00BEKTHI AJI OLICHKHU 3arpsA3HCHHOCTH IOYBBI BBl MOXETC Ha3BaTh?
6. Hoquy Kpe€cCc-cajlaT MOXKHO HCIIOJb30BaTh U JJIs1 OLCHKU 3arpsA3HCHUSA BOSI[YXa?

6 IMJAKTUYECKHUE MATEPHUAJIBI 1JIs1 KOHTPOJIAA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 OneHo4Hble CpeacTea, NoKa3aTeJiu U KPUTCPUHA OCHUBAHUA KOMIIeTeHIInii

HNHupaexc
KOMIIE= Onenounoe | Iloka3zarean Kputepun oueHuBanusi
CpeIcTBO OLleHUBAHMS ¢()OpMHPOBAHHOCTH KOMIIETEHM I
TeHUHH
Huzkuil —He- | cTaBUTCS, €CIIM TONYILEHbI CYIIECTBEHHbIE OIINOKU
YAOBIETBOPHU- | (B XOJ€ IKCIIEpUMEHTa, B 00BSICHEHHH, B Ohopmiie-
TEIbHO HUM pabOTHI, IO TEXHUKE 0€30MacHOCTH, B paboTe ¢
BEIIECTBAMU U MPUOOpPaMu), KOTOPbIE HE UCTIPABIIS-
I0TCSL IaKe N0 YKa3aHHUIO MpernoaaBaTesl.
IToporoBslii — | CTaBUTCH, €CJIN JONYIIEHBI OJJHA-/IBE CYIIECTBEH-
YVAOBIETBOPU- | HbIE OUIMOKH (B XOJ€ IKCIIEPUMEHTA, B 00BSCHE-
TEJIBHO HUH, B 0pOpMIIEHUN pabOThI, 10 TEXHUKE Oe3omac-
HOCTH, B paboTe ¢ BellecTBaMH U MpUOopaMu), Ko-
TOpbIE UCIPABJISIIOTCS C TOMOIIBIO MPENOAaBaTes.
bazoBelii — X0- | a) paboTa BHINOJIIHEHA IPABUIIBHO, O€3 CYIIECTBEHHBIX
Otuer o | pormio OIIHNOOK, CAEIaHbI BBIBOIDI;
nabopartop- 0) IOITyCTUMBI: HETIOJIHOTA MPOBEJICHUs MU 0(hOpM-
HOM1 paboTe JIEHUs KCIIEPUMEHTA, O/IHA-/IBE HECYILIECTBEHHbBIE
OLIMOKH B POBEECHUU WM 0(hOPMIICHUH SKCIEPU-
MEHTA, B IIpaBUjIax pabOThI ¢ BEIIECTBAMHU U ITPHUOO-
TK-2 . DIt
Beicoknii — a) paboTa BBITOJIHEHA [TOJTHO, ITPaBUIILHO, O€3 cylle-
OTJINYHO CTBEHHBIX OIIMOOK, C/IE/IaHbI BEIBOJIBL;
0) PKCIIEPUMEHT OCYIIECTBIICH TI0 TUTAaHY C yUYETOM
TEXHUKH 0€30MaCHOCTH U MPaBUII paboThI C Bellle-
CTBaMH U MpuOopamu;
B) MMEIOTCS] OpPraHN3alMOHHBIE HAaBBIKY (TIOIEPKIBA-
eTcs YucToTa paboyero MecTa 1 MopsiI0K Ha CTOJIE,
9KOHOMHO MCIOJIb3YIOTCSl PEAKTHBBI).
Huszkuii — He- | - HE3HAHUE MPOTPAMMHOIO MaTepHaa;
YIOBJIETBOPH- | - IPU OTBETE BO3HUKAIOT OLIHOKH;
TEIbHO - 3aTpy/AHEHUS IIPU BBIIOJHEHUH NMPAKTUYECKUX pa-
Komno- > dor.
KBHYM [ToporoBelif — | - yCBOEHHE OCHOBHOTO MaTepHaa;
YAOBJIETBOPHU- | - IPHU OTBETE JOMYCKAIOTCS HETOUHOCTH;
TEIbHO - IPU OTBETE HEJOCTATOYHO IIPABUIIbHBIE (POPMYITH-

POBKH;
- HapyIICHHUE MOCIEI0BATEIbHOCTH B U3JI0KEHUH
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MPOrpPaMMHOI0 MaTepuaa;
- 3aTPYAHEHUS B BBINOJHEHUH MPAKTUYECKUX 3a]1a-
HUH.

ba3oBEIii — x0-
po1io

- 3HAHUC IIPOrpaMMHOI'0 MaTepuaa,

- 'paMOTHOC U3JIOKCHUC, oe3 CYHICCTBCHHBIX HECTOY-
HOCTEH B OTBETE Ha BOIIPOC;

- IPaBHUJILHOC IMIPUMCHCHUC TCOPECTUUCCKUX 3HaHHfI;

- BJIaACHUEC HCO6XO,Z[I/IMBIMI/I HaBbIKaAMU IIPU BBIIIOJI-

HCHHUU U MMPAKTUYCCKUX 3ada4.

Bricokuit —
OTJIUYHO

- IIy0OKO€ U MPOYHOE YCBOEHHE MPOTrPaMMHOI0 Ma-
TepHana;

- MIOJIHBIE, [TOCJIEI0BATENbHBIE , [PAMOTHBIE U JIOTH-
YECKU M3J1araéMble OTBETHI IPU BUJIOM3MEHEHUH 3a-
JAHUS;

- cBOOOJTHO CIIPABJISIOIINECS C TOCTABICHHBIMU 3a-
Jlayamu, 3HaHUs MaTepuaa;

- IPaBHIILHO 0OOCHOBAHHBIEC IPUHSATHIC PEIICHUS;

- BJIaJICHUE PA3HOCTOPOHHUMHM HABBIKAMU U IpHE-
MaMH BBIIIOJIHEHHUS TPAKTHUECKUX padoT.

Huzkuit — ue-

A0IYCTUIT YUCIIO OIINOOK U HCI0YCTOB IIPEBOCXOJA-

YIOBJIETBOPH- | II€€ HOPMY, IPY KOTOPOI MOKET OBITh BHICTABJICHA
TEJIbHO OLICHKA «3»

IToporoBelii — | €ciu CTYIEHT NPABUIIBHO BBINOJIHUI HE MEHEE I10JI0-
YJIOBJIETBOPHU- | BUHBI PaOOTHI WIIM AOIYCTHII: He Oojiee ABYX rpyObIX
TEIBHO OIMOOK; WK HEe 0oJiee OJHOM TpyOolt U OHOH He-

rpy0oii OIIMOKK U OJJTHOTO HEJI0UYETa; WK He OoJiee

KonTpons- JBYX-TpEX HETPYyObIX OIMIUOOK; WM OJHOM HETpyOoit
Hasi paboTta OIIMOKYU M TPEX HEJOUYETOB; UJIH MPU OTCYTCTBUU
OmMOO0K, HO MPU HAJTUYUH YETHIPEX-TISITH HEJIOUETOB.
ba3oBbIil — X0- | CTYJIEHT BBIIOJHUI pa0dOTy MOJTHOCTHIO, HO JAOIY-
po1o CTHJI B HEell: He OoJiee 0JJHOW Herpy0oil omunoOKu u
OJIHOTO HeJloueTa mid He OoJiee ABYX HEI0UYETOB
Bricokuii — pabora BeINIOTHEHA O€3 OMMOO0K, YKa3aHbl BCE pac-
OTJINYHO YeTHbIE (OPMYIIBI, EAMHUIIBI U3MEPEHHUS, O€3 OIIH-
OOK BBIMIOJIHEHBI MATEMaTHYECKHE PACUEThI
Hu3zknii —ne- KonnuecTBO npaBUIIbHBIX OTBETOB HA BOIIPOCHI TE€-
yIOBIETBOPHU- | cta MeHee 60 %
TEJIBHO
[Toporoseiit — | KonnuecTBO NpaBUIIbHBIX OTBETOB HAa BOIIPOCHI Te-
Tecr yAOBIETBOPU- | cTa OT 61-75 %
TEJIBHO
ba3oBblii — x0- | KonnuecTBO MpaBUIbHBIX OTBETOB HA BOMPOCHI TE-
po1o cta ot 76-84 %
Bricokuii — oT- | KonnuecTBO MpaBUIbHBIX OTBETOB HA BOMPOCHI TE-
JUYHO cta ot 85-100 %
Huzkuii — He- | Tema pedepaTa HE pacKpbITa, OOHAPYKUBACTCS CY-
VAOBIETBOPU- | IIECTBEHHOE HETIOHUMAHHE MPOOIEMBI.
TEITHHO
Pedepar | [ToporoBbiii — | KMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TpeOoBa-
YIOBJICTBOPHU- | HUH K pedepupoBanmio. B yacTHOCTH: TemMa OCBe-
TEIbHO IIeHA JIUIIIb YaCTUYHO; IOMYIICHBI ()aKTUIECKUE

omuOKH B coJiepkaHuu pedepara niam npu OTBETE Ha
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AOMOJIHUTCIIbHBIC BOIIPOCHI; BO BPEMA 3allIUTHI OT-
CYTCTBYCT BBIBO.

bazoBeIii — X0- | OCHOBHBIE TPeOOBaHUS K pedepaTy U €ro 3aIiuTe
poio BBINOJIHEHBI, HO IIPA 9TOM JOIYyIIEHbI HEAO0UETHL. B
YaCTHOCTH, UMCHOTCA HCTOYHOCTHU B U3JI0OKCHUU Ma-
TepHalla; OTCYTCTBYET JIOTHYECKAs II0CIIEN0BATENb-
HOCTb B CY)KJICHUSIX; HE BbIIepKaH 00bEM pedepara;
UMEIOTCA YNyIIEeHUs B 0pOPMIICHHH; Ha IOTIOJIHU-
TCJIBHBIC BOIIPOCHI ITPU 3alIMUTC JaHbl HCIIOJIHLIC OT-

BETHI.
BbIcOkMit — OT- | BBIMOTHEHBI BCE TPEOOBAHUS K HAITMCAHUIO U 3aIIUTE
JTUYIHO pedepara: o6o3HaueHa npobdeMa 1 000CHOBaHA €&

aKTyaJbHOCTb, C/I€TaH KPATKUI aHAIN3 PAa3ITUUHBIX
TOYEK 3pEHHUs Ha paccMaTpUBaeMyto mpoliemMy | Jio-
TUYHO M3JI0KEHA COOCTBEHHAs TO3UITHS, chopMyIH-
POBaHbI BBIBO/IBI, TEMA PACKPBITA ITOJHOCTHIO, BbI-
nepxaH 00bEM, coOMI0AEHBI TPEOOBaHUSI K BHEILI-
HeMy O(OPMIICHUIO, JaHbI IIPAaBUIIbHBIC OTBETHI HA
JOMNOJHHUTCIBbHBIC BOITPOCHI.

6.2 IlpoMe:kyTOUYHASI ATTECTAIUS CTY/AEHTOB 0 IMCIUIIHHE

IIpomesxyTouHast aTTecTanus ABISETCA NPOBEPKON BCEX 3HAHNUN, HABBIKOB U YMEHUH CTYy-
JICHTOB, IPUOOPETEHHBIX B IIPOLIECCe N3YUEHUS JUCUUIUTHHBL. DOpMOii MPOMEKYTOUHOH aTTecTa-
LIUU 10 AUCLUILIIMHE SBJIAETCS 3a4ET.

JUig oLeHUBaHUs pe3yJIbTaTOB OCBOEHUS IUCLUIUIMHBI IPUMEHSAETCS CIEAYIOLUE KPUTE-
YU OLIEHUBaHUS.

Kpurepun oneHuBaHus YCTHOTO OTBETA HA 3a4eTe

Ouenka «3a4TeH0» BBICTABIIACTCS CTYACHTY, €CIU:

1) BOmpOCKI PaCKPBITHI, H3II0KEHBI IOTHIHO, O3 CYIIECTBEHHBIX OLIHOOK;

2) TMOKa3aHO YMEHHUE WILTFOCTPUPOBATh TCOPETHUYCCKUE MTOJIOKEHHSI KOHKPETHBIMH MPH-
MEpaMU;

3) MPOJAEMOHCTPUPOBAHO YCBOCHUE PAHEE U3YUCHHBIX BOMPOCOB, C(HOPMUPOBAHHOCTD
KOMIIETEHIINH, yCTONYUBOCTD UCIIOIB3YEMBIX YMEHUIN U HABBIKOB.

JlomyckatoTcs He3HAYUTENIbHBIE OIIUOKH.

Onenka «He 324TEeH0» BBICTABIISETCS, €CIH:

1) He pacKpBITO OCHOBHOE COJICpP)KaHUE YUCOHOT0 MaTepraa;

2) oOHapy)XEHO He3HAHHE HJIM HEOHMMaHUe OOJIbIIeH MM Hanboee BaXKHOW YacTH
y4eOHOro MaTepHana;

3) nmomymieHbl OMKMOKY B OTIPEISIICHUH TIOHSTHI, KOTOPBIE HE HCIIPABJICHBI TTOCIIE He-
CKOJIbKMX HaBOJSIIINX BOIIPOCOB;

4) He cOpMUPOBAHBI KOMIIETCHIIUH, YMEHHUS 1 HABBIKH.

Bomnpocsl k 3auery
. IlpuHIMIBI Oprauu3anuu OMOJIOTHYeCKOr0 MOHUTOPUHTA.
. buonHMKanuMs oKpyKaromen cpebl.
. IlonsiTne o Omonnaukanuu. Kpatkas uctopust OMOMHAMKALIMOHHBIX UCCIEIOBAHUH.
. O611Ke TPUHILIUIIBI UCTIOJIb30BaHUSI OMOMHIUKATOPOB.
. Tumbl yyBcTBUTENEHOCTH OMOMHAMKATOPOB. Chepbl NpUMEHEHNsT OMOMH TUKALHH.
. Oco0eHHOCTH UCIIOJIb30BaHUS PACTEHUN B KauecTBE OMOUHIUKATOPOB.
. OCOOGEHHOCTH MCTIOJIb30BaHMSI dKUBOTHBIX B KauecTBE OMOMHIUKATOPOB.
. OCOOGEHHOCTH UCMIOJIb30BaHMsI MUKPOOPTaHU3MOB B Kau€CTBE OMOMHAMKATOPOB.
9.CUMOHOJIOTHYECKHE METOIBI B OMOUH IUKALINH.

03N N KW
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10. MoHUTOPUHT OMOJOTHYECKUX TIEPEeMEHHBIX. [IpHHITMTIBI 0TOOpa OMOJOTHYECKUX TIe-
PEMEHHBIX.

11. buonHauKanus Ha pa3IMYHBIX YPOBHAX OPraHU3AIMU KUBOW MaTepuu MoJeKyJsip-
HBII YPOBEHbD.

12. buonHaMKAaIMs HA Pa3IMYHBIX YPOBHSIX OpraHU3alluu >KMBOM MaTEpUU. Y POBEHb Op-
raHOUJIOB.

13. buouHAMKalKs HA Pa3IMYHBIX YPOBHSIX OpraHU3aluM KMBOW maTepuu. KieTouHslii
YPOBEHb.

14. buonHaAMKAaIMS HA Pa3JIMYHBIX YPOBHAX OpraHU3alluy )KUBOM MaTepuu. TkaHeBoO#l ypo-
BEHb.

15. bruonHaMKaIMs HA pa3IMYHBIX YPOBHSIX OpraHU3allMU >KMBOM MaTEpUU. Y POBEHb Op-
TraHOB U CUCTEM OPraHOB.

16. bruonHaMKalKs HAa pa3IMYHBIX YPOBHSIX OpraHU3alUM >KMBOW MaTepuu. OpraHu3MeH-
HBII YPOBEHb.

17. buonHuKanus Ha pa3IMYHbIX YPOBHAX OpraHu3anuu *KuBor marepuu [lomynsuuon-
HBI ypOBEHb. YPOBEHb COOOIECTBA. DKOCUCTEMHBIN YPOBEHb.

18. buonnavkanus 3arpsi3HeHU Bo3ayxa. ICTOUHMKY 3arpsi3HEHUs] 1 OCHOBHBIE 3arpss-
HUTEIH.

19. buonnaukamnus 3arpsi3HEHUN BOIbI.

20. OcHOBHbBIE IPUHLIUIIBI OMOTECTUPOBAHMS CTOUHBIX BOJ. OlleHKa KayecTBa BOJ IpHU-
POJIHBIX BOJIOEMOB.

21. buonHauKauus 3arpsi3HEHUN MOYBBL. 3arpsiI3HEHUE arpOXUMHUKaTaMHU.

22. buotectupoBaHue OKpy:Karollen cpeapl. 3a7adil U MpHEeMbl OMOTECTUPOBAHMS Kade-
CTBa CpEbl.

23. Cytp MeTontosioruu OuorectupoBanus. TpeboBaHus k MeToaam ouotectupoBanus. Oc-
HOBHBIE TIOJIX0/IbI OMOTECTUPOBAHUSI.

6.3 Oneno4HbIe cpeacTBa I NPOBEPKH YPOBHSA C(DOPMHUPOBAHHOCTH KOMIIETCHIUH

K-2
TecT coep KUT CeyIONINe TUTIBI 3aIaHUM:
Ne 3a12- Bec 3ana- | Pe3yabTaT oneHuBaHus (0a/1bl, MOJy4YeH-
Tun 3axanust st HUS Hble 32 BbINOJIHEHHE 3a]aHusl / XapaKTe-
(0asn) PUCTHKA NPABUJIBLHOCTH 0TBETA)
3aJlaHus 3aKPBITOrO 1,2,3 1 6amn 1 6 - nonHOE paBuIILHOE cooTBeTCTBHE; 0 O -
THTIA C BEIOOPOM O/1- OCTaJIbHBIC CITyJYan
HOT0 npasuiabHOro (1
u3 4)
3a/1aHMsl 3aKPBITOTO 4,5 1 Gamn 1 6 - monHOE mpaBuIbHOE COOTBETCTBHE; 0 O -
THTIA C BEIOOPOM O]1- OCTaJIbHBIC CITyJYaH
HOTO MPaBUIBHOTO OT-
BETa I10 CXEME:
«BEPHOY/ KHEBEPHO»
3a/IaHMsl 3aKPBITOTO 6,7 2 Gammta 2 6 — MOJTHOE TIPAaBUIILHOE COOTBETCTBHE (T10-
THUTIA C BBIOOPOM He- CJIeIOBATENILHOCTh BAPUAHTOB OTBETA MOKET
CKOJIBKHUX TIPaBUIIb- OBITH JIIO0OOI); 1 6 — ecnu momyIieHa OJHa
HBIX OTBETOB (3 U3 6) omnoOKa / OTBET MPaBUIIBHBIN, HO HE TOJTHBIN;
0 6 — ocTanbpHBIE CiTy4yan

3a/1aHMsl 3aKPBITOTO 8,9 2 Oaiuta 2 6 — MoJIHOE TPAaBUIILHOE COOTBETCTBHE; 1 O
THIIA Ha YCTaHOBJIE- — €CITK JTOTMYIIIeHa OJIHA OIIMOKa / OTBET Ipa-
HHE COOTBETCTBHUS (4 BUJIbHBIN, HO He MONHLIN; 0 O — OCTaJIbHBIC
Ha 4) ciyvyau
3a/laHK€ 3aKPBITOrO 10, 11 2 Oaiuta 2 6 — moJIHOE MPABUIILHOE COOTBETCTBHE; 1 O
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THUIIa HAa YCTaHOBIIE- — ©CJIH JIOMyIIieHa OJIHA OIHUOKa / OTBET Ipa-

HHE IT0CJIEN0BATEIIb- BWILHBIM, HO He MOJHEIH; 0 0 — ocTalbHEIE

HOCTHU ciyJau

3a/IaHKS OTKPBITOTO 12,13 3 Oaina 3 6 — mosHOE TpaBUJILHOE coOTBETCTBHE; 0 O

THUTIA C KPAaTKUM OTBE- — OCTaJIbHBIE CITyYaHu.

TOM

3a7aHus OTKPBITOrO 14,15 506ammoB |5 © — mMOJHOE MPaBUIBHOE COOTBETCTBHC;

THIIA C PA3BEPHYTHIM €CIIM JIONYyIleHa OJHA OIIHOKa/HETOYHOCTH /

OTBETOM OTBET IIPABWIbHBIN, HO HE MOJIHBIH - 3 Oaa;
€CJIM JIOMyIIeHO 0oJiee OJTHOM OMIMOKHU / OT-
BET HEIMpaBWIbHBIN / 0TBeT OTCyTCTBYEeT — O
0aJI0B

dopmupyemasi NuaukaTopsl ¢(h)OPMUPOBAHHOCTH KOMIIETEHIIHMHU

KOMIIEeTCHIIUA

IIK-2. Cnnoco6eH ocyuecTBATh neja- | o [IK-2.2 TIpuMeHseT 0OCHOBBI TEOpHU (yHIaMEHTAIb-
TOTMYECKYI0 JEATEIbHOCTh II0 IPO- | HBIX W MPHUKJIAJHBIX pa3eioB XUMUU (HEopraHude-
(GuIbHBIM IpeaMeTaM (JUCUUIUIMHAM, | CKOM, aHAJIUTHYECKOM, OPraHudYecKOM, (U3MUYECKOH,
MOZyJISIM) B PaMKax IPOrpaMM OCHOB- | xumuu BMC, XMMHUYECKUX OCHOB OMOJIOTHYECKHX TIPO-
HOro O0IIEro M CpeqHEro oOmero 00- | meccoB, XMMHYECKOM TEXHOIOTHH) [JIs PELIEHUS TEOPE-
pa3oBaHusl. TUYECKUX U MIPAKTUUYECKUX 33]1aY;

e [IK-2.3 Pa3pabaTbiBaeT METOANYECKHE U HOPMATHB-
Hble MaTepHallbl B paMKax MNpodecCHOHaIbHOU es-
TEJIHLHOCTH.

3aganue 1. UTo moHnMaeTcsi Mo TEPMHUHOM «HHAMKATOP COCTOSIHHS OKPY:KAKOIIel cpeab»
(OuonnamkarTop)?

1. [TpuGop /T TOYHOTO H3MEPEHUS KOHIIEHTPAIIUH 3arPS3HSIONINX BEIIECTB.

2. Opranusm, MPUCYTCTBUE, COCTOSTHUE WIJIH TIOBEJIEHUE KOTOPOTO MO3BOJISET CYAUTh O €CTECTBEH-
HBIX WJIA aHTPOTIOTEHHBIX H3MEHCHHSIX CPEIBI.

3. X¥MHYECKO€ BEIECTBO, CIIEUaIbHO T00aBIsieMOe B Cpey JUIsl OTCISKUBAHUSI MyTEH MUTpa-
UM 3arpsI3HUTENEH.

4. JTro60ii aOMOTHYECKUIT KOMITOHEHT SKOCUCTEMBI (BOJIa, TOYBA, BO3YX).

Ortser: 2

3ananue 2. [Ipu oneHke 3arpsi3HeHUsI BOABI TSKEJIBIMH METALJIAMH METO0M XUMHUYECKOI
HHAUKAIHUA UCIOJIb3YIOT:

1. TonbKO OpraHoJIENTHYECKUE TTOKA3aTeNH (3amax, 1BET).

2. Onpenenenre KOHIIEHTPAIIMA MOHOB MeTaioB (Hanpumep, Cu?', Zn?*, Pb*") ¢ momouipio Xu-
MUYECKHUX WU (PU3HKO-XUMHUUECKIUX METOOB.

3. Iloxcyer konmyecTBa 0cobeii prId B BOJIOEME.

4. 3mepeHne TOJIBKO TEMIEPATYPBI BOJBI.

Otger: 2

3ananue 3. Kakoii mpouecc J1e:KuT B OCHOBe ONpeaeIeHUus] XMMHYeCKOro NoTpedIeHnst Kuc-
Jaopoaa (XIIK)?

1. OkucieHne OpraHuuecKuX BEIECTB CHIbHBIM XUMHUECKUM OKHCIUTENIEeM (Hanpumep, Ouxpo-
MaTOM KaJjus).

2. OnpeneneHne KOJIMYECTBA PACTBOPEHHOTO B BOJIE KUCIOPOA.

3. TutpoBaHue MIETOYHOCTH BOABI KUCIOTOM.

4. ®oromeTpuyecKoe orpeaesieHre XJIopoduuia.

Ortser: 1
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3ananue 4. BepHo Jin cieayomniee yrpep:kaenmne?

«JIMmaiHUKY ABJSIOTCA KJIACCHYEeCKUMH HHAMKATOPAMH YMCTOTHI BO31yXa, TAK KaK OHH
O0YeHb YYBCTBHUTEJbHbI K 3arpsi3HEHUI0 JUOKCHAOM cepbl (SO:2) U HAKAIUIMBAKT TOKCH-
KaHTbI HeNOCPeACTBEHHO 3 aTMoc(depbl Beell MOBEPXHOCTHIO TeJIa).

1. Bepno

2. HesepHo

Otger: 1

3ananmue 5. BepHo Jin cieayomniee yrpep:kaenue?

«IloBbllIEHHEe OMOPa3HOOOPa3Hsi B PeKe HHUKE MO0 TeYEHHIO OT COPOCOB NMPOMbINIJIEHHBIX
NpeInpUATHH BCera CBU/AeTeIbLCTBYET 00 yIyUllIeHUH Ka4ecTBa BOJbI».

1. Bepno

2. Hesepno

Otger: 2

3ananue 6. Kakue 3 nepeyucjieHHbIX METOA0B OTHOCATCA K PU3NKO-XUMHYECKHUM METO1aM
HHIMKALMY 3aTPSI3HEHUS OKPY:KaIolIei cpeabl?

ATOMHO-a0COPOIIMOHHAS CIICKTPOCKOIHUS (OMPEICICHUE TSHKENIBIX METAJIIOB).

BusyanbHas olleHKa COCTOSTHUS XBOU COCHBI.

["azoBas xpomatorpadus (onpenenenrue HehTEIPOAYKTOB).

MeTo OMOMHIMKAITNH C UCTIOJB30BAaHUEM Kpecc-canara.

[TorennromeTpueckoe onpenencHue pH MOYBEHHOM BBITSIKKH.

. Iloacuer ymncia KOJIOHUI MUKPOOpPraHu3MoB B Jamke [Ierpu.
OtBer: 1, 3,5

N N

3aganue 7. BoiOepuTe NpU3HaKHW, XapaKkTepHble 1Js1 kucabix nmo4s (pH < §5,5), koropsie
MOKHO HCNOJIb30BATH B Ka4eCTBE HHAUKALMM:

1. Hanuuue B pacTUTENBHOM MOKPOBE TAKMX BUJIOB, KaK IaBEJIEK MaJIbIi, XBOII [10JIEBOM, cdar-
HOBBIE MXH.

2. OOuibHOE pa3BUTHE J0XKIEBBIX YepBEH.

3. TlosiBneHue Ha MOBEPXHOCTH MOYBBI O€NECHIX MPOCIOEK, TOXOKUX Ha 30y (TOPU30HT BHIMBI-
BaHHUS ).

4. boIcTpoe paznokeHne OPraHnYeCKUX OCTaTKOB M HAKOIUIEHHE FyMyca.

5. TlonaBneHue AeATENIbHOCTH HUTPUPULIUPYIOIIUX OaKTEepU.

6. HeilitpanpHas win crnadolienouHas peakiiys TOYBEHHOTO pacTBOpa.

OtBer: 1, 3,5

3aganue 7. YCTAaHOBUTE COOTBETCTBHE MEXK/IY KJIACCOM 3arpsi3HAIOIIUX BelIECTB U METOA0M
(IpUHUUIIOM) MX HHIAUKALMH.

Kuacc Bemecrs MeToa MHAMKALMH

1. Tsoxensie metamisl (Pb, Cd, Hg) A. Onpenenenrne OMOXUMHYECKOTO TOTpedIe-
Hus kucnopona (bITKs)

2. HedrenpomykTsl b. BusyanbHas orieHka sMu(pUTHBIX JTUITalHU-
KOB

3. Opranuueckue BemniectBa (O6uonorndyecku B. MHBepcHMOHHas BOJbTaMIEpOMETPUs HIIU

paznaraemMsie) aTOMHO-a0COpOIIMOHHAs CIIEKTPOMETPHUS

4. noxcun cepsl (SO2) I'. UadpakpacHasi CieKTpOCKONHS WIIN JIFOMU-

HECILICHTHBIN aHAJIU3
Ortser: 1-B, 2-T', 3-A, 4-b
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3ananue 9. YCTaHOBUTE COOTBETCTBHE MEKAY MHAUKATOPHBLIM MOKAa3aTejieM U KOMIIOHEH-
TOM OKpY:KAaKIlel cpelbl, 151 OLeHKH KOTOPOro OH NMPeuMYIleCTBEHHO HUCII0JIb3yeTCs.

NunukatopHbIi MOKa3aresb KomnoneHt cpenibt
1. Benuuuna MPEeACIIbHO-I0MYCTUMOTO A, ATMOC(hEpHBI BO3IyX
copoca (ITIC)

2. Wnnexc 3arpszaenns atmochepsr (M3A) b. BonHblii 00BbeKT
3. CymmMmapHsblii mokaszarens 3arpsi3Henus (Zc) B. buota (sxuBbie opraHu3MBbI)
MOYB
4. ®nykryupyromas acuMMerpus sucTtbeB [ IlouBeHHBIN OKPOB
Oepe3sl

Ortser: 1-b, 2-A, 3-T', 4-B

3aganue 10. YcTraHOBUTe NPABUIBHYIO NOC/IEA0BATEIbLHOCTD 3TANIOB NIPOBEIeHUsS] XUMHUYe-
CKOI'0 aHAJIN3a NPo0bI BOAbI HA coAepkanne HOHOB amMmMouust (NH4") poTomerprueckum me-
ToaoM (¢ peakTtusoM HeccJiepa).

1. I[TocTpoenue rpagyupoBOYHOrO rpaduka (1o cTaHAapTHBIM PacTBOPaMm).

2. OT60p npeacTaBUTEIBLHON TPOOBI BOABI B IIOJEBBIX YCIOBUSIX.

3. U3mepenHne onTH4ecKoi IIIOTHOCTH OKPAIIEHHOTO pacTBOpa MpoObl Ha (OTOKOIOPUMETPE.

4. KoHcepBalus, TpaHCIOPTUPOBKA U XPaHEHHUE MTPOOBI.

5. @unbTpoBaHue MPoOs (MpU HEOOXOJUMOCTH) U MTPOBECHUE [IBETHON PEAKIIUHU.

6. Pacuer KOHIEHTpAalMi MOHOB AMMOHUS B MPo0O€ ¢ HUCIIOJIB30BAHUEM I'PalyHpOBOYHOIO Ipa-
¢duka.

OtBer: 2 >4 —>5—-3—->1—-6

3ananue 11. Pacnosno:kure TUNBI OPraHU3MOB B MOPSIAKE BO3PACTAHUSA UX YCTOHYMBOCTH K
XMMHYEeCKOMY 3arpsA3HEHHI0 (0T HaMMeHee YCTOHYMBBIX K HanboJ1ee YCTOMYMBBIM) /ISl Le-
Jieil OMOMHIMKALIUM.

1. baktepuu u rpudbI-carpoTpOdBbl.

2. Beicuiue cocyiucThie pacTeHus (3J1aKH).

3. JIumaitnuku (KycTucThle (GOpMBI).

4. BoaHble 6€CriO3BOHOYHBIE (OJIUTOXETHI).

OtrBer:3 -2 —>4—1

3aganue 12. B pesyabTaTe anaamn3a npodsl Boasl 06110 onpeneaeno, 4ro BIIKs (0noxumn-
yeckoe nmorpedjieHUe KUCJIA0poaa 3a 5 cyTok) coctaBuiio 8,0 mr O:/a, a XIIK (xumuyeckoe
norpedaenne kuciaopona) — 12,0 mr Oz/a. Paccunraiire 10110 TPYAHOOKHUCIsAeMbIX (0HOXU-
MHYECKH Hepa3jlaraeMbiX) OpraHu4YecKuxX BellecTB B Mpode, BbIpa3uB eé B Mr O2/i.

Otgert: 4,0 mr O2/1 (umu 4 mr/n, nomyckaercs 4)

3aganue 13. Kakoe BemectBo (popMyJia HiIM Ha3BaHUeE) SIBJISIETCH OCHOBHBIM KOMIIOHEHTOM
KHCJIOTHBIX noweif[, Oﬁpﬂi}leIllI/lMCﬂ MPpU C’)KUTAHUMU YIJISA, 1 IPUBOIUT K A€CHATYPALlUH XJI10-
poduiLIa B JIMCTHAX PACTEHUH, YTO MCNOJIb3YeTCH KAK MHANKATOP 3arpsi3HeHus?

OtBet: SO (nuokcun cepbl) UM cepHUCTHIN ras. (Jomyckaercs H2SOa, ecniu ykazaHo, 4To 310
cepHasi KMCIIOTa B COCTaBE J0XK/IEH, HO MEePBUYHBIN 3arps3HUTens — SO2).

3aganue 14. IlpeacraBpTe, YTO BaM Heo0X0AMMO pa3padoTaTh (pparMeHT METOAUYECKOIO
nocodusi Uil MIKOJbHOI0 IKOJI0TMYEeCKOr0 MOHUTOPHUHIA 10 TeMe: «OueHKa 3arpsi3HeHUs
B0O3/1yXa MeTOA0M JIUXCHOUHIAUKALMI».
Onummre noApoOHO IMJIaH MPOBEIECHUS UCCIIEOBAHMS, BKIIIOYAs:

Br16op 00bekTa ucciaenoBanus (Kakue UMEHHO JTMIIARHUKA UCKATh ).

O6opynoBaHHe ¥ MaTepUATIBI.
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Meroauky 3aKJIaki MPOOHBIX TUIOMIAA0K (HampuMep, Ha CTBOJIaX JEPEBHEB).

[Ikary oneHKH (Kak MepeBecTH BCTPEUAEMOCTh JTUIIAHHUKOB B OAIJIbI HITH 30HBI 3arPS3HEHMUS).
Otser:
v O0bekT: DruduTHBIC TUIaRHUKN (Ha KOpe JepeBheB). BRIOMpAIOTCs JepeBbsi OHOIO BUIA
(Hanmpumep, cocHa Wi Oepe3a) ¢ MEepOoXOBATON KOPOH.
v O6opynosanue: [Tanerka-pamka (10x10 cm), 1yna, onpeaeauTels JIMIIARHIKOB, OIOKHOT, (o-
Toarnmapar.
v Meroauka: 3aKiiaiblBatOTCs IPOOHBIE IUIOMAAKH (IIapK, 10pora, mpom3oHa). Ha kaxmoil BeI-
oupaercs 10 nepeBbeB. Ha xaxxaom nepeBe Ha BoicoTe 1,3-1,5 M ¢ 4 CTOPOH CBeTa HAKJIAIbIBACTCS
pamka.
v Vyer: B pamke (ukcupyercst IpOeKTUBHOE TOKPBITHE (%) M KOJINYECTBO BUIOB (HAKUITHBIE,
JUCTOBATHIC, KYCTUCTHIE).
v' llxkana: 0 6. — «IMIIaHHUKOBAS IIyCTHIHS (HET JMIIaiHUKOB); 1-3 0. — 30Ha yrHETEHUS (HAKHUII-
HbIe QopMmbl); 4-5 6. — 30Ha cMemaHHast (€cTh JIMCTOBAThIE); 6 0. — 30HA YUCTOTHI (€CTh KYCTH-
CTBIC).
v" BeiBoj: CocTaBiisieTcst Kapra 3arpsi3HeHus 110 CPEHUM OasuiaM.

3aganue 15. B Bogoeme, pacno/iozkeHHOM BOJIHM3H CeJIbCKOX035CTBEHHBIX I10JIeil, Ha0/1101a-
eTCH «IIBeTeHHe» BOAbI, BBI3BAHHOE MACCOBBIM Pa3BUTHEM CHHe-3eJIeHbIX BOAOPOCIeH (1u-
a”HoOakTepuii). Mcnob3ysi 3HaHUSI XUHMHYECKHUX OCHOB OMOJIOTHYECKUX MPOLECCOB, 00bsicC-
HHUTE IPUYUHY 3TOI'0 SIBJICHHSI C TOYKH 3PEHUS] HHAUKAIUMN COCTOsIHUSA cpelabl. Kakue xumu-
YyecKHe 3J1eMeHThI (CoelMHeHNsl) BHICTYNAIOT 3/1eCh B POJIM MHAUKATOPOB U noyemy? Ilpen-
JIO)KMTE METOJ XMMHUYeCKOH MHAMKALIMHU, KOTOPBIil NOATBEPAUT Bally I'MIIOTeE3Y.

1. Tlpuuuna siBneHust (uuaukanus): «L{Berenue» BoAbl — 3TO UHAMKATOP Ipoliecca IBTPoPuKa-
[[UU. DTO SIBJIICHUE BBI3BAaHO N30BITOUYHBIM MTOCTYIUIEHUEM B BOJJOEM OMOT€HHBIX JIEMEHTOB, TJIaB-
HbIM 00pazom coeauHenuit azora (N) u gpocdopa (P), co cMmbpiBamMu ¢ cenbCKOX03HCTBEHHBIX T10-
nei (ynoOpenus).

2. Ponb amemMeHTOB: A30T U pocdop SBISAIOTCS TUMUTHPYIOIIUME (HDaKTOpaMu JIJIsl pOCTa pacTe-
HUM 1 Bojopocineil. B nmpupoaHbIx Bogax ux oObyHO Mauio. [Ipy aHTPONMOr€HHOM MOBBILIEHUH
koHUeHTpauuu gocharos (PO+*") u murpatoB (NOs~) HaunHaeTcs B3pBIBHOM poOCT I{uaHOOaKTe-
puii u Bostopociei. Pochop yacTo ABISETCA IITABHBIM JIUMUTHPYIOLIIUM 3JIEMEHTOM, II03TOMY €TI0
IPUCYTCTBUE — KIIOYEBOW MHAMKATOP PUCKA IBTPODUKALINH.

3. Meroa XuMU4ecKOi MHIUKAMK: J{J1s1 MOATBEP)KICHUS TUIIOTE3bl HEOOXOAMMO MPOBECTU KO-
JINYECTBEHHBI XUMHUYECKNUI aHAJIN3 BOJIBI.

WNunukaropsl: OnpezaeneHne KOHLIEHTpAMK MUHepaibHoro ¢ocdopa (pochaT-nuoHOB) U MUHE-
palbHOTO a30Ta (AMMOHMM, HUTPAThI, HUTPUTBHI).

Mertonpr:

®dotokonopumetpust: s onpenenenns pocdaros (¢ MmoaubaaTOM aMMOHUS) U HUTPATOB (C ca-
JUIWIOBBIM HaTPUEM).

[Torenunomertpus: g onpeseneHuss HUTPATOB (MOHOCEIEKTUBHBIM JIEKTPOIOM).
Turpumerpust: s onpenenenust aMMonus (Meron Keenbnans).

[Tpessimenne I1JIK no docdaram u a30Ty B COYETaHUM C HU3KOWM MPO3PAYHOCTHIO U BBICOKHUM
coJiepkaHueM xJjopoduia (ere oJuH UHAUKATOP) MOATBEPAUT JHUArHO3 «aHTPOIIOT€HHAsI IBTPO-
bukanusy.

7 HIEPEYEHb TH®OPMAIMOHHBIX TEXHOJIOT U, NCIIOJIb3YEMbBIX
B ITPOLHECCE OBYYEHUASA

NudpopmanuoHHbIe TEXHOJOTHU — 00yUeHHE B 3JIEKTPOHHOM 00pa3oBaTeibHO cpesie ¢
LEJIbI0 PACUIMPEHUs JOCTyNa K 00pa3oBaTelbHbIM pecypcaM, YBEITUUEeHHs KOHTAaKTHOTO B3alMO-
JIeMCTBUS C TperoaBaTesieM, OCTPOCHUS MHIUBUIYaTbHBIX TPACKTOPHHA MOATOTOBKH, OOBEK-
TUBHOTO KOHTPOJII U MOHUTOPUHIA 3HAHUW CTYJICHTOB.
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B oGpaszoBarensHOM mpoliecce Mo TUCHUIUIMHE UCIIONB3YIOTCS CleAytonue nHpopMalu-
OHHBIE TEXHOJIOTHH, SIBJISIOIIMECS KOMIIOHEHTaMU OJEKTPOHHOW HH(pOpPMAIMOHHO-00pa30Ba-
TenbHOU cpenbl BITIY:

e Cucrema amekrponHoro ooydenuss ®I'bOY BO «BbI'TIY »;

Cucrema «Antumiaruar.BY3y;
DNEKTPOHHBIE OMOINOTEYHBIC CUCTEMBI;
MynbTUMEIUIHOE CONPOBOKICHUE JIEKIIMHA U IPAKTUYECKUX 3aHATUH.

8 OCOBEHHOCTH U3YYEHUA JUCHUITVIMHBI UHBAJIMJAMMU U JIMIJAMHU
C O'PAHMYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbA

[Tpu 0O6ydyeHuu a1 C OTPAaHUYECHHBIMH BO3MOXXHOCTSMH 3/I0POBbs IPUMEHSIFOTCS a/IaliTUB-
HBbIC 06p3,30BaTeJIBHbIe TCXHOJIOTHUU B COOTBCTCTBUU C YCIIOBUSMH, HU3JIOKCHHBIMU B Pa3aciic
«OcobeHHOCTH pealn3aiuu 00pa3oBaTeIbHON IPOrpaMMbl JJIi HHBAIUIOB U JIUI[ C OTPaHUYEH-
HBIMH BO3MOXKHOCTSIMH 3JIOPOBBS» OCHOBHOH 00pa30BaTEIIbHON MPOrpaMMbl (HMCIOJE30BaHUE
CHEIHUANIbHBIX Y4eOHBIX MOCOOMM U MUAAKTUYECKHX MATEpUajoB, CIEHUANbHBIX TEXHHUYECKHX
CPEICTB O0YYCHHS KOJJICKTUBHOTO ¥ MHIHBHIYIBHOTO MTOJIb30BAHUS, ITPEIOCTABIICHUE YCITYT ac-
CUCTEHTa (TIOMOIIIHKKA), OKAa3bIBAIOIIET0 00yYaIOIIUMCS HEOOXOAUMYIO0 TEXHUYECKYIO TOMOIIb U
T. I1.) ¢ Y4ETOM UHIUBHIYAIBHBIX OCOOEHHOCTEH 00yJarOIINXCA.

9 CIIMCOK JIMTEPATYPbI U UH®OOPMALIMOHHbIX PECYPCOB

9.1 JIutepatypa

1. Ananmutnueckas xumus. JlJabopaTopHBIN IPaKTUKYM : y4e0. mocodue aiis By3oB / B. I1.
Bacunwes, P. I1. Mopo3zosa, JI. A. Kouepruna; mox pea. B. I1. Bacunsea. — 3-e u3g., crep. — M. :
Hpoda, 2006. — 414 c. (24 5k3.)

2. ®enopos, AHaTONMH AHATONBEEBUY. METOIBI XUMUYECKOTO aHATN3a 00bEKTOB MIPUPO/I-
HOMU cpefbl: yueOHUK Juid cTy[. By30B / A. A. @enopos, I'. 3. Kasues, I'. /I. Ka3zakosa. - M. :
KoiocC, 2008. - 117, [1] ¢ (5 2k3.)

3. XaputoHos, I0.A. Ananutnueckas xumus (aHanutuka).B 2 xu./ FO. A. XaputoHos. —
M.: Beicu. mik., 2001. — Ku. 1. O6mue Teopetnueckrue ocHOBbI. KauecTBeHHBbINM aHanu3. — 615 c.
(26 5K3.)

4. XayctoB, Anekcanp [lerpoBud. K0I0rMu4ecKUii MOHUTOPHHT : y4eO. /IS akaj. 6aka-
naspuata / A. I1. Xaycros, M. M. Penuna ; Poc. yH-T apy»x0b1 HaponoB. - M. : FOpaiit, 2014. -
637 c.: (10 7k3.)
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cobue s ctya. By3os / HO. JI. XotyHies. - 2-¢ uz., nepepad. - M. : Akagemus, 2004. - 478, [1]
. : W (25 73x3.)

6. DKOJOrHMYeCKHil MOHUTOPHHT: y4e0.-MeTo1. mocooue / mox pex. T. 1. AmmMXMUHOH. -
4-e uzn. - Kupos : Koncranra ; M. : Akan. [Ipoexkr, 2008. - 412, [3] c. : un. - (Y4ueOHoe mocobue
1utst By30B). - ISBN 5-902844-14-2. (11 2k3.)

7. pyros, FO.C. Dkcnpecc-aHain3 S5KOJOTHUECKUX MPOO: MPaKTUYECKOE PYKOBOJICTBO /
10.C. Ipyros, A.I'. MypaBseB, A.A. Poaun. - M.: «bunom. JIaboparopust 3Hanwmii», 2013.

8. Jpyros, FO.C. Ananu3 3arps3HEHHOH BObBI: MpakTudeckoe pykoBoactso / FO.C. [py-
roB, A.A. Poaun. - M. : «kbunowm. JlabopaTtopus 3HaHuUi», 2012.

9. pyros, 10.C. IIpoGonoaroroBka B 3KOJIOTHYECKOM aHAM3€: NMPAKTHYECKOE PYKO-
BozcTBO. / }O.C. lIpyros, A.A. Pogun. - M. : «bunowm. JIaboparopus 3nanmii», 2013.

10. Kaprames, A.I'. bBuonHauKamoHHBIE METO bl KOHTPOJISI OKPY>KaIOIIeH cpeibl: yueo-
Hoe mocobue g By30oB / A. I'. Kaprames. — Mocksa : U3narensctBo FOpaiit, 2022. - 138 c. —
(Bricmiee o6pazoBanue). — ISBN 978-5-534-14706-3. - Tekcr : anektponHslii // OOpa3oBaTtenpHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/497106

11. MenexoBa, O. I1. buonornueckuit KOHTPOIb OKPY’KAIOLIEH CpeJibl: OMOUHIUKAIS 1
ouotectupoBanue: yueod. mocodue s By3oB / O. [1. Menexora. — M.: U3gatenbckuii meHTp «Aka-
aeMus», 2010. — 288 c.
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12. Jlareimenko, K.II. Dkomornueckuii MOHUTOPUHT : YYE€OHHUK U MPAKTHKYM ISl By30B
/ K. 1. JlaTeimenko. — 2-e u3a., nepepad. u nomn. — Mocksa : M3mparensctBo FOpaiit, 2022, — 424
c. — (Beicmiee o6pazoBanue). — ISBN 978-5-534-13721-7. — Texkcer : anextpoHHsii // ObpazoBa-
tenpHas wiatdopma KOpait [caiit]. — URL: https://urait.ru/bcode/489160

13. Trwortukos, C.®. buonorundeckuii MOHUTOPHHT. VCIIOIB30BaHKNE NUKUX )KHBOTHBIX B
OMOTreoXMMHUYECKOM MHANKAUWU: YueOHHK /i By30B / C. ®@. TrotukoB. — MockBa: M3naTenscTBo
FOpaiir, 2022. — 230 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-12899-4. —TekcT: 37eKTpOH-
HbI# // OOpa3oBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/496543

9.2 ba3bl JaHHBIX 1 MH()OPMAIMOHHO-CIIPABOYHbIE CHCTEMbI
®enepanbublii nopran «Poccuiickoe odpazoBanue» — http://www.edu.ru.
[TopTan Hay4Hoii steKTpoHHOK Oubmoreku — http://elibrary.ru/defaultx.asp.
[Mopran «buopasnoodpazue», BIODAT — http://www.biodat.ru/
Caiit MuHHCTEpCTBA IPUPOAHBIX pECYpCoB U sKostoruu PO — http://www.mnr.gov.ru/

5. ®opym JUIs 3KOJIOI'OB IPYIIIBI KOMITAHUI «HHTerpam» -
http://forum.integral.ru/viewtopic.php?f=34&t=10281

6. buorectupoBanme B Borpocax u otserax http://bioassay.narod.ru/biotest/biot.htmi

7. buouwHmukanus BogHOU (hayHBI IO AaHATOMHYECKUM U (DU3MOJOTHYCCKHM ITOKa3aTe-
asim http://www.ecosystema.ru/O7referats/mon_biota/mon_biota.htm

9.3 DJ1IeKTPOHHO-0MOINOTEYHbIE PecypChl
1. Polpred.com O630p CMUW/CnpaBounuk http:// polpred.com/news.
2. OBC «Opaiit» https://urait.ru/.

10 MATEPHAJIBHO-TEXHUYECKAS BA3A

Jlig poBeieHNs 3aHATHH JIEKIIMOHHOTO THIIA, TPYIIOBBIX U MHIAUBUAYAIbHBIX KOHCYJIb-
TalHi, TEKyIEro KOHTPOJIs M IPOMEKYTOUHON aTTeCTalliH UCIIOJIb3YIOTCS Ay AUTOPUH, OCHAILEH-
HbIe YueOHOM MeOeIbI0, Ay JMTOPHOM JOCKOM, KOMITBIOTEPOM(paMU) C YCTAHOBIICHHBIM JIUIIEH3H-
OHHBIM CIIEHUAIN3UPOBAHHBIM MPOrPaMMHBIM OOecreueHHeM, KOMMYTAaTOpOM JUIsl BbIXOJa B
ANIEKTPOHHO-OMOIMOTEYHYI0O CHUCTEMY U JJEKTPOHHYI HH(POPMaIMOHHO-00pa30BaTEIbHYIO
cpeny BI'TIY, MmynbTHMe AMIHBIMU IPOEKTOPAMHU, SKCIIO3UIIMOHHBIMU SKpaHaMu, yu4eOHO-HarJIsA-
HBIMU [1OCOOUSAMU (TaOIMILIBI, MyIbTUMEIUNHBIE ITpe3eHTalun). 1 npoBeeHus 1a00paTOpHBIX
3aHATHH TakXke ucrosb3yercs Jladoparopus gu3n4ecKoil XUMHUH, YKOMIUIEKTOBaHHAs CIIEIYIO-
UM 000pYJOBaHUEM:

e KomIuieKkT ayaAuTopHoi Mmebenu

e KomnbioTep ¢ yCTaHOBJICHHBIM JIMIIEH3MOHHBIM CIIEUATU3UPOBAHHBIM ITPOrPAMMHBIM
o0ecreyeHneM

e MynbTUMEIUINHBIN IPOEKTOP
ITpunTep
OKCNO3ULIMOHHBINA YKpaH
SAMP-cnexkTpomeTp Hu3Koro paspeueHus «Croun Tpak» (1 mr.)

AxBaguctuusitop J13-10 (1 mT.)

Becst GF-300 (1 mT.)

Becst Topcuonnbie BT-100 (1 mmT.)
Buckozumerp (4 mT.)

HNonomep (3 miT.)

Konaykromerp annon-4120 (3 mir.)
K®K-2 (1 mr.)

Jlrokemerp (1 mT.)

Memanka MmarautHas [1-2-6100 (2 mT.)
Monyns «Tepmudeckuil ananu3» (3 wwrT.)
Monayns «Tepmocra» (3 mT.)

Monynb «YHUBEpcanbHbI KOHTpoIEp» (3 1MT.)

Eall el


https://urait.ru/bcode/489160
https://urait.ru/bcode/496543
http://forum.integral.ru/viewtopic.php?f=34&t=10281
http://bioassay.narod.ru/biotest/biot.html
http://www.ecosystema.ru/07referats/mon_biota/mon_biota.htm
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e Moaynb «DneKkTpoxumMus» (3 mr.)
e Moayib yHUBEpCAIbHBIN (6 IIIT.)
e Hab6op cut KII-131(1 mT.)
o [lomspumerp (1 mT.)
e [lorennmomertp (1 mt.)
Ientpudyra nadoparopuas OITH-8 (¢ poropom) (1 miT.)
[lItatuB asst 31€KTPO10B (2 mIT.)
OxcukaTop ¢ kpaHoM (1 m.)
Monynp «O6menadbopatopHbiiny (1 miT.)
Crnextpodoromerp (1 mit.)
Crnexrpoporomerp KOK-3KM (1 mit.)
KommiekT apuomerpos (1 mit.)
Metponowm (1 miT.)
MocT peoxopaHsblii ¢ cocy oM
Tepmoctar TC-1/80 CITY (1 mir.)
[taTuBel 1151 MpoOUPOK, HarpeBaTeIbHbIE MPUOOPHI, TabopaTopHas mocyaa
XYMUYECKUE PEaKTUBBI M0 TEMATHKE J1A00OPATOPHBIX paboT
e VY4eOHO-HarIsAIHbIC TOCOOUS - CIIaN b, TAOIUIIBI, MyJIbTUMEANIHbBIC PE3EHTALUH 110
mucruminie « MHauKanus COCTOSIHUS OKPY KaloIe cpebh»

CamocrosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALICHHBIX KOMIIb-
0T epH0171 TEXHUKOMU C BBIXOZIOM B 3JICKTPOHHYIO I/IH(I)OpMaLII/IOHHO-O6paSOBaTeJ'ILHYIO cpeay By3a,
B CIICHUAJIM3UPOBAHHBIX na6opaTop1/mx Mo JUCHHUINIMHE, a TAKXKE B 3ajlaX AOCTYyIIa B JIOKAJIbHYIO
cets BI'TIY.

Hcnoas3yemoe nporpammuoe odecriedenue: Microsoft® WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Microsoft®Of-
ficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV 1License LevelE
Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate Linux.

Pa3pa6oTunk: O.B. Yaraposa, kaHIuaaT XMUMUYECKUX HAyK, TOLUEHT Ka(eapbl XUMHH.
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11 IUCT UBSMEHEHHUH U JONOJTHEHUN

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/I nas peammzanuu B 2024/2025 yu. r.
PabGouass mporpamma JUCHUIUIMHBI TEPECMOTpPEHA, OOCYyXjJaeHa U ojao0peHa yis
peanu3anuu B 2024/2025 ydye6HOM TOay Ha 3aceqanuu kadeapsl (mporokos Ne 8 ot 30 mas 2024

r.).

YTBep:xkaenne usmenenuii u nonojHenuit B PILJI s peanuzanuu B 2025/2026 yu. r.

Pabouas mnporpamMma JUCHMIUIMHBI IIepeCMOTpeHa, OOCyXkJaeHa U ojo0peHa s
peanu3anyu B 2025/2026 yue6HOM roay Ha 3acenanuu kadeaps! (mpotokos Ne 6 ot 26 mapta 2025
r.). B PII]] BHECEHBI clieayronue U3MEHEHHS U JIOTTOJTHCHHMS:

No mzmenenusi: 1

No ctpaHuIlpl ¢ U3BMEHEHUeM: 29
B Paznen 9 BHeceHBI H3MEHEHHSI B CTUCOK JIUTEPATYPhl, B 0a3bl JAHHBIX U HH()OPMAITHOHHO-
CIPaBOYHbBIE CHCTEMBI, B 3JIEKTPOHHO-OMOIMOTEYHbIE pecypChl. YKa3aHbl CChUIKH,
00€eCTIeYNBAOIINE TOCTYTT 00YYAIOUIMMCS K DJIEKTPOHHBIM YYEOHBIM H3IaHUSAM H
ANEKTPOHHBIM 00pa3oBaTenbHbIM pecypcam ¢ caiita PI'BOY BO «BI'TIY».

YT1Bep:kaenue uzmMmeneHuii u qonojaHenui B PIIL nis peanuzanum B 2026/2027 yu. r.

Pabowas mporpamMma IUCHMIUIMHBI TIEpECMOTpEHa, OOCyXIeHa W ojo00peHa s
peanuzanuu B 2026/2027 yueOHOM roay Ha 3acenanuu kadenpsl (mpotokon Ne ot 2026
r.). B PI1/] BHECeHBI crieyomye U3MEHEHUS U IOTIOTHEHUS:

Neo u3smeneunus:
Ne cTpaHMIIBI C H3MEHEHUEM:
UckmrounTh: BxirounTs:




