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1 HOACHUTEJIbBHAS 3AIIMCKA

1.1 Heap TUCHMIVIMHBI: Pa3BUTHE AHATUTUYECKOTO MBIIIICHHUS Y CTYJCHTOB, O0yUYeHHE
UX MPOBEJICHUIO aHAIN3a BEIIECTB U OOBEKTOB OKPYXKAIOIEH Cpelibl C MOMOIIBI0 XUMHUECKHUX,
MHCTPYMEHTAJBHBIX ¥ OMOMHIUKAIIMOHHBIX METOIOB, (POPMHPOBAHUE y CTYACHTOB IpECTaBIIe-
HUI 0 BO3MOXKHOCTSIX OMOJIOTHYECKOT0 KOHTPOJISI COCTOSIHUS OKPYXKAIOIIEeH Cpeibl.

1.2 MecTo aucuunjunusl B crpykrype OOIT

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

Jlnist OCBOEHUSI TUCIUTIITUHBI «VIHIUKAIMS COCTOSHUS OKpPY’KaIOIIeH Cpebl» 00yJaromu-
€csl HCTOJB3YIOT 3HAHUS, YMEHUS, CPOPMHUPOBAHHBIE B XOJI€ U3yueHUs! AUCUUILITUH « OCHOBBI 00-
el XUMUN», «AHATUTHYECKAsT XUMHUS).

1.3 Iucumnniimna HanpaBJjieHa Ha GopMHUpoOBaHHe cJaeayomux komnerennuii: [1K-2:

- TIIK-2. CnocoGeH oCymIecTBIATh MENarorndeckyio JesTeNbHOCTh MO MPO(UIBHBIM
npeaMeraMm (JUCHMILUIMHAM, MOAYJSIM) B paMKaxX IporpaMM OCHOBHOTO OOIIEro U CpeIHEero
o01ero 00pa3oBaHusl, HHANKATOPAMM JIOCTHKEHUS KOTOPOM SIBIISIOTCS:

e [IK-2.2 [Ipumensier 0CHOBbI T€OpUHU (PyHAAMEHTAIbHBIX U MPUKJIAJHBIX PA3JIEIOB XU-
MUU (HEOPTraHNYECKOH, aHATMTHYECKOM, OpraHIeCKOH, (hr3mueckol, xumun BMC, xumudeckux
OCHOB OMOJIOTMYECKUX IPOLIECCOB, XUMUYECKONH TEXHOJIOTHUHU) JUIsl PEIIEHUSI TEOPETUUYECKUX U
MPaKTUYECKUX 3a/1a4;

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

1.4 TlepeyeHsb NJIAHMPYEMBIX pe3yJbTAaTOB 00yueHHs. B pe3ynbrare n3ydeHus aucuu-
IJIMHBI CTYACHT JI0JKEH:

- 3HATh:

TEOPETUYECKHE OCHOBBI MHAMKAIIMN COCTOSHUS OKPYKAIOLIEH cpeibl;

COBPEMEHHBIE METO/IBI KOJMUYECTBEHHOTO aHAIN3a U OMOJIOTHYECKOM NHANKALINY;
OCHOBHBIE OMOJIOTHUECKUE, XUMUYECKHE TOHATHS, OMOJIOrMYECKIE 3aKOHBI U SIBIICHHS,
COBPEMEHHBIE HCTOUHUKH U IPUYUHBI 3arpsI3HEHHS OKPYIKaIOLLE Cpebl;

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;

® UCHOJB30BaTh NPUOOPHI U 000PYAOBaHUE MPU UHAUKAIIMOHHBIX UCCIIEAOBAHUAX;

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

® TPUMEHATH HA MPAKTUKE 3HAHHE OMOJIOTUYECKUX 3aKOHOB U SIBJICHUM.

- BJaJeTh:

® HaBBIKAMH aHAJINM3a U IIPEJICTABIICHUS KOJIOTMUECKUX JTAaHHBIX;

® HaBBIKAMM OpPraHU3allMU U MPOBEACHUS MHAMKAIMOHHBIX HCCIEIOBAaHUM; HABBIKAMU
paboTsl ¢ mpubopamMu U 000PyIOBaHUEM;

e HaBBIKAMM aHaJIM3a COCTOSIHUS OKPY>KaIOIIEH Cpeibl;

® 3HAHUAMHU ISl pEUICHUS UCCIIEI0BATENbCKUX U MPUKIIAHBIX 3a/1a4.

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

[IporpamMma npegycMaTpuBaeT U3ydeHHE MaTepuaia Ha JeKIUsAX U JJabopaTOPHBIX 3aHS-
tusx. [Ipenycmorpena camocrosaTenbHas padoTa CTYJSHTOB 1o TeMaM U pazzaenam. [IpoBepka 3Ha-
HUH OCYyIIECTBISAETCS PPOHTATBHO, MHIUBUAYATBHO.

1.6 O6bemM TUCHMILINHBI U BUABI Y4eOHOIi 1eITe IbHOCTH

O0beM IMCUMIJIMHBI M BU/ABI Y4eOHOI JesiTeIbHOCTH (04Hast popMa 00ydeHHs )



Bup yueOHoii padoThbl Bcero yacos Cemectp 8
OO6m1ast TpyA0€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 | Jekuuu | JlaGopa- Camocros-
Ne HaumenoBanue TeM (pa3iaesioB) TeJbHAas
JacoB TOpPHbIE 3a-
HSITHSL pabora
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
CTOSTHHMSI OKPYZKAKOIIEN CpeIbl
7. | Onenka 3K0JIOTHYECKOr0 COCTOSHUS IIOYB 4
8. | buonmngukaius TOKCHYHOCTH OCAJKOB 2
OMOTECTUPOBAHUS CHEIKHOTO ITOKPOBA
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 BO3/TyXa
HUTOI'O 42 18 24 30
HNuTepakTUBHOE 00yUeHHe MO TUCHUILINHE
HaumenoBanue Bup ©opma KoJia-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
max
HUTOI'O 12




3 COIEP’KAHME TEM (PA3/EJIOB)

PA3JEJI 1. BBEIEHUE B UHIUKAIIUIO COCTOSHUA OKPYXKAIOIIEN
CPE/J1bI

OOu1re moHATHA 00 MHIUKAIIMH COCTOSHHS OKpY Karolei cpezbl. OCHOBHbIE KOMIIOHEHTHI
npupoaHoi cpeapbl. Kinaccudukarys 3arpsA3HA0LMX BELIECTB 110 BUY BO3AECHCTBHS U MEXaHU3MY
ToKcudeckoro nenctBus. IlpenenbHo gonyctumble KOHUEHTpauuu. [lpuopurerHelie 3arpsa3Hsio-
mue BemecTBa. CynepIKOTOKCUKAHTBL. MeTo/bl MHIMKALMK COCTOSHUS OKpYXKarolled cpelbl.
[Toka3zarenu kayecTBa aTMOC()EPHOTO BO3yXa, IPUPOIHBIX BOJ, COCTOSHUS 10ouB. [Ipo6ooTOop u
IpoOOMNOAr0TOBKA ra30BbIX, KHUJIKUX U TBEPABIX MaTpPUL.

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

Knaccudukanus MmeTonoB ananuza. XuMuueckue, PU3NKo-XUMHUYECKUE H PU3NIECKUE Me-
TOJIbl aHaNM3a. CUCTEMbl Kaue€CTBEHHOI0 aHalu3a. AHAIUTUYECKHUE pPeaKM KaTHOHOB U aHUO-
HOB.

Becosble MeTonbl aHanu3a (rpaBumetpusi). Teopernueckue ocHOBbl. Knaccudukanus Be-
COBBIX METOJIOB aHaJIM3a. METO/1bl OCAXKIEHMSI, OTTOHKH, BblJeJIeHUs. YyBCTBUTEIBHOCTD U TOY-
HOCTbh BECOBBIX MeTO/I0B aHayn3a. Hegoctatku rpaBuMerpun. IIpuMeHeHne rpaBUMETpuu B MH-
JTUKAIIMU COCTOSTHUS OOBEKTOB OKPYIKAIOIIEH CPEIbl.

OOBemHbIe MeTO/1bI aHaM3a (TUTpuMeTpus). KonndecTBo BelecTBa SKBUBaJICHTOB. 3aKOH
HKBUBAJIEHTHOCTU. JlocToMHCTBa TUTpUMETpUH. [IpMEeHEeHNE B OLIEHKE COCTOSIHUS OKpYKatollen
cpeapbl.

doromerpudeckuii aHanms. Iloctpoenue rpamynpoBouyHBIX TpadukoB. CrekTpodoTo-
MeTpbl. UyBCTBUTEIIBHOCTD U MOIPEIIHOCTh (POTOMETPUUECKUX U CHEKTPO(POTOMETPUUECKUX Me-
T0/10B. [ [prMeHeHune B UHIMKALUK COCTOSTHUS OKPY KaOILEl Cpebl.

OcHoBHbIE MPOOJIEMbI aHAJIN3a TOPOACKOI0 BO3/lyXa, BO3AyXa paboyeil 30Hbl, MPOMBIILI-
JICHHBIX U TPAHCIOPTHBIX BBIOPOCOB. CriocoObl U MeTOJIbl 0TOOpa Mpod Bo3ayxa. XUMHUECKUN
cocTaB Bo3ayxa. OnpeesieHue HeOpraHMueCKMX KOMIOHEHTOB BO3/lyXa IIPUPOJAHOTO U TEXHOT€H-
HOT'O IIPOMCXOXKJIEHUS: 030Ha, OKCUOB YIJIepoJia, a30Ta, CEphl, aMMHaKa, cepoBoiopoaa. Ompe-
JieJIeHHe OPraHuYeCKUX COeTMHEHUH: anupaTUUECKUX U apOMaTUYECKHX YIJIEBOJIOPOIOB, KapOo-
HWIbHBIX U XJIOPOPTaHUYECKUX COEAMHEHUN, (PEHOJIOB, CIUPTOB, 3(PUPOB METAJUIOOPTAHUYECKUX
COEJMHEHUH, MEPKANTaHOB, aTu(paTHIeCKUX aMMHOB. AHaJIM3 T'a30BbIX BBIOPOCOB TPaHCHOPTA.
Abspo3onu: o6pa3zoBanue B atMochepe, posib B IEPEHOCE HEJIETYUUX 3arpsI3HSIONINX BEIIECTB.

WNupukanus cocTossHUs BOIHON cpenbl. OnpeneneHne 0000IMIEHHBIX (U3NUECKUX U (u-
3UKO-XMMHYECKHX [OKa3aTelel, OMpeNeNsioluX KadyecTBO BOJbI: MPO3PAYHOCTHU, MYTHOCTH,
LIBETHOCTH, BOJJOPOJIHOTO [TOKA3aTeNIsl, OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO IOTEHIMAIIA, 1EI0Y-
HOCTH, PACTBOPEHHOI'O KHCIIOPO/1a, OKUCISIEMOCTH, XUMUYECKOT0 U OMOXMMHUYECKOTO oTpediie-
Hus Kkucnopoga. OnpeneneHne MHAMBUIYAIbHBIX HEOPTAHMYECKUX KOMIIOHEHTOB: XJIOPUOB,
(GTOpPUIOB, HUTPUTOB, HUTPATOB, PochaToB, cepocoaepKalIUX aHUOHOB, HOHOB aMMOHHMS, Iile-
JIOYHBIX W LIEJIOYHO-3E€MENIBHBIX MeTaJlIoB. OnpeneneHne KecTKoCcTH Boabl. OnpeneneHue cBo-
601HOTO XJI0pa. POPMBI CYIIECTBOBAHHUS TSKEJIBIX METAJIJIOB U PaJIMOHYKJIEUI0B B Bojax. Cro-
COOBI UX KOHIIEHTPUPOBAHMUS.

[Ipuponnsie opranunyeckue BemiectBa. OOIIas OlEHKa COAEP)KAHUS OPraHUYECKUX Be-
IIECTB: OPraHUYECKOro yriepoaa, a3ora U gpochopa. OCHOBHBIE KIIACChI 3arPSA3HSIOIINX OpraHu-
YECKHUX BEIECTB: TOBEPXHOCTHO-aKTUBHbBIE BEIIECTBA, (DEHOJIbI, HEPTEMPOIYKTHI, TOTHAPOMATH-
YeCKHUe YIJIEBOJOPOJbI, a30T-, cepo- U (ochopcoaepkamme MecTUIHUIbI, XJIOPOPraHUYeCcKHe
(x10pcoaepxkalye MecTUIUAbI, MONIUXJIOPUPOBaHHbIE OM(EHUIIBI, MOIUXIOpANOEeH30(]ypaHsbl,
HOJUXJIOPIU-0€H30-11-THOKCHUHBI).

WcTounuku nonananus, ycToMYUBOCTh B OKpY’Karollel cpeae, TOKCUYHOCTh, METO/IbI 13-
BJICUEHUS1, KOHIICHTPUPOBAHUS, Pa3/ICIICHUsI U ONPEACICHUS.

WNuaukanus nouBsl U JOHHBIX OTJIOKEHHH. OCOOEHHOCTh MOYBBI KaK O0BEKTa U3YUEHHUS.
Xumuueckuit coctaB noys. ['ymycossle BeniectBa. CTpoeHue, peakMoHHast CIOCOOHOCTh, (PyHK-
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MU B OKpY>Karoreit cpene. Onpenenenne 0000IMIEHHBIX. MTOKa3aTeei: EeMKOCTH KAaTHOHHOTO 00-
MEHa, KUCJIOTHOCTH, OKUCIUTEIIbHO-BOCCTAHOBUTEIBHOTO MOTEHIIUANA, COACPKAaHUS JIETKOpac-
TBOPUMBIX COJIeH, OMOJIOTHYECKON aKTUBHOCTH. OmpeaesieHne HEOPraHWYECKUX KOMIIOHEHTOB.
DNEeMEHTHBIN U MOJICKYJISpHBIN aHan3. OCcOOEHHOCTH TPOOOIIOATOTOBKH.

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

OO6mrast xapakTepuCTUKa OMOJIOTHYECKMX METO0B WHIUKAIMK. bronHaukamus u 6uote-
CTHUpOBaHUE. BUOMHIMKATOPEI, TPEOOBAHUS, IPEIBSIBISEMBI K KX BEIOOPY. BUIbI ¥ TUITBI OMOWH-
JTUKay. buonHaukanys Bo3aynrHou cpeabl. OCHOBHBIE 3arpsA3HUTENN BO3IYIITHONW CPEIbI.

Bunbl OnonHIMKaUyM BO3AYIIHOW Cpeabl. BUOMHAMKAIMS BOJHOW Cpelbl. XapaKTepu-
CTHUKA OCHOBHBIX MHJIUKATOPHBIX TeCT 00bEKTOB. BHOTHYECKUI MHIEKC BOIHBIX YKOCHCTEM.

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

buonHaukanus KUCI0THOCTH, U30BITOYHOTO COJICPKAHUS XUMHYECKUX AJIIEMEHTOB U (u-
TOTOKCMYHOCTH. O0JIaCTH TPUMEHEHHUS OMOMHINKAITIH.

4 METOANYECKHUE PEKOMEHJAIIUHU (YKA3AHUA) JJIAA CTYAEHTOB
1O U3YYEHUIO JUCHUITJIMHBbI

OOyueHne CcKJIaapIBaeTCd W3 AayAUTOPHBIX 3aHITHH, BKIIOYAIONIUX JIEKIMOHHBIE U
71a00paTOPHBIE 3aHITHSL, U CAMOCTOSATENbHON paboThl. B cooTBeTcTBUM ¢ TpeboBanusmMu OI'OC
BO B yueOHOM mporiecce MHUPOKO UCIIONB3YIOTCS UHTEPAKTUBHBIE (POPMBI TPOBEICHUS 3aHITHIA.
[Tpuctynas K W3y4eHHIO AUCLMILIMHBI, HEOOXOIMMO, B IEPBYIO OYepeab, O3HAKOMHUTHCS C
collep>kaHueM paboueil mporpamMmbl y4eOHOH MUCHUIUIMHBI. BXOIHON KOHTPOJbL 3HAHHWHA U
YMEHUH OCYLIECTBIISIETCS B BUJIE TECTUPOBAHMS. TeKyIUi KOHTPOJIb 3HAHUM U YMEHUM BKIIFOYACT
MPOBEJICHNE KOJIJIOKBUYMOB, BBHIMIOJHEHHE KOHTPOIBHBIX PabOT, OTYETOB IO JIaOOpaTOPHBIM
paboTtam, MOAroTOBKY pedeparoB. MITOroBeIii KOHTPOJIL 3HAHUA M YMEHHH TIPEIoIaraeT ciaqgy
3ayeTa ¢ OLICHKOM B YCTHOU (opMe.

Memoouueckue pexomenoayuu K 1eKyusim

BHumaTenbHOE CiyllaHuEe JIEKLUHU, YSICHEHUE OCHOBHOIO €€ COJEp)KaHWs, KpaTkas, HO
pa3bopumBasi 3amucCh JICKIUU — HEMPEMEHHOE YCJIOBUE YCIEHIHOW CaMOCTOSTEIHHOU PabOTHI
Kaxaoro crygeHra. IlostoMy cTyzneHTaMm, NPUCYTCTBYIOIIMM Ha JIEKLUSAX, BaXHO HE TOJBKO
BHHUMATEJIbHO CIyIIaTh [pernojaBaTesis, HO M KOHCIEKTUPOBaTb OCHOBHBIE IOJIOKEHUS.
KoHcnektupoBanue mnpejacraBiseT co0oi ckaToe U CBOOOJHOE M3JI0KEHHE HanOoliee BaKHBIX
BOoIpocoB TeMbl. HeoOxoaumo u30eratp MEXaHMYECKOrO 3allMChIBaHMs TEKCTa JIEKIMH Oe3
OCMBICIINBAHUS €ro conaepkaHud. Ilepen 3ammcpio Hago MOCTApaThCs BHAYaj€ MOHATH CMBICI
CKa3aHHOI'0, HEOOXOJMMO CTapaThCsl OTIEIMUThH INIaBHOE OT BTOPOCTENEHHOTO U, MPEXJIE BCETO,
3anucaTb OCHOBHOW Marepuaj, KIo4eBble MOHATHS. Ecnu cymecTByeT HEOOXOIMMOCTb
NpUOErHYTh K COKPAILEHHIO, TO Ha/I0 YIIOTPEOIATh OOLIEIPUHSATHIE COKpAILIEHUSI.

Memoouueckue pexomenoayuu K NPAKMu4ecKum 3aHamusm

JlaGoparopHble 3aHATHS O3BOJISIOT BHIPA0OTATh YMEHHS M HABBIKH, MTOJIE3HBIE MPEIO/1aBa-
TEJII0 XMMUU B OyAyliel negarorudyeckoil mpakruke. Ilocie neknuu cTyJeHT JT0JKEeH MO3HAKO-
MUTBCS C TUTAHOM JIAOOPaTOPHOTO 3aHATHUS, U3YyUUTh JIUTEPATYpPy U MH(GOPMAIIMOHHBIE PECYPCHI
[0 U3y4aeMoi TeMe. DTO IIOMOXKET €My BBINOIHUTH 33/1aHUs Ha 3aHATUAX. Bo Bpems nabopaTop-
HOM paboThl CTY/IEHT AOJKEH COCTaBUTh B TETPAIU ONKCaHUE pabOThI, TOMOJHUTH pacueTaMu,
BbIBOZaMU. [Ipr HEOOXOAMMOCTH OH MOKET MPOKOHCYJIbTUPOBATHCS C MPEMNOJaBaTEIEeM.

Memoouueckue pexomenoayuu Kk Opeanu3ayuu camocmoamenbHol pabomel

CamocrosrenbHas paboTa CTYJEHTOB MOJpa3yMeBaeT Hamucanue pedepara, HOArOTOBKY K
TECTUPOBAHUIO, KOHTPOJBHBIM paboTaM, KOJUIOKBHYMY. PaboTra c ydeOHOW muTepaTypoit
paccMaTpuBaeTcs Kak BUJ yueOHOM paboThl U BBHIIOJIHSIETCS B IIpe/iesiaX 4acoB, OTBOJIMMBIX Ha €€
nzyuenue (B pazgene CPC). Kaxnapiii oOyuaromuiics 0O0€CTiedeH TOCTYNOM K OMOIMOTEUYHBIM
¢doHam yHMBEpcHUTETa U Kaeaphl.
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Y4eOHO-MeTOAMYECKOE O0ecTedyeHHe CAMOCTOATeIbLHOM pPadoThl CTYAEHTOB O AUCIHUIIINHE

1Iei cpesl

CTUPOBAaHUA CHC)KHOI'O ITIOKPOBa

KoJsmmuecTBo ya-
Haumenosanue DopMbl/BUABI COB, B COOTBET-
Ne s CTBHH C y4eOHO-
pasaena (TemMbl) CaMOCTOSITe/IbHOI PadoThI TeMATHIECKIM
IJIAHOM
1. | Benenue B unauka- | M3yueHue oCHOBHOM JIUTEPATYPHI 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
Een cpeJibl IToaroroBka oT4era 1o j1adbopaTopHOi paboTe
3. | buonornyeckue me- | M3yueHue OCHOBHOM JUTEPATyPhI 8
TOJBI OLIEHKU COCTO- | M3yueHue TOMOTHUTENBHOM TUTepaTyphl
ssHAsI OKpykatomeit | Odopmitenue rabopaTopHOii paboTHI
Cpebl [ToaroroBka oTueTa 1Mo J1adopaTopHOl paboTe
UTOT'O 30
S HPAKTUKYM 1O JUCHUIIJINHE
[TPUMEPHBIE TEMbI JIABOPATOPHbBIX PABOT
Ne Tema 3ansaTHs Tema madopaTopHoii padoThI Beero
4acoB
1. XUMHUKO-aHAIUTUUECKUH KOH- | Onpenenenne o0IIei >KeCTKOCTH BOABI TPHU- 2
TPOJIb COCTOSIHUSI OKPY>KAIOIIeH | IOHOMETPHUYECKUM METOJIOM
cpenbl KauecTBEeHHBIN aHAJIM3 CTOYHBIX BOJ 2
Onpenenenne KauecTBa MPUPOTHOM BOJbI 4
2. | buonoruveckue MeToIbI OlieHKa KOJIOTHYECKOTO COCTOSIHUSI TIOYB 4
OLIEHKHU COCTOSIHHUSA OKpYXKaro- | BuonHaIuKkanms TOKCHYHOCTH 0CaIKOB OHOTe- 2

OnpeneneHue HAKOIJIEHWS 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-
POJICKHUX DKOCUCTEM

Kpecc-canat kak TecT-00bEKT /17151 OLIEHKH 3a-
IpsA3HEHUS TOYBBI M BO3AyXa

Hroro

24 4

Onpenenenue o011eii ’KeCTKOCTH BOABI TPHJIOHOMETPUYECKHM METOAOM

JladopaTopnasi padora Ne 1

Heap padoTsli: onpenenuTs oOUIYI0 KECTKOCTh MPUPOIHBIX BoA. Caenars BBIBOJ O COOT-
BETCTBUHU MOJYUYEHHBIX pe3yJibTaTaM HOPMaM.
HoHbl kanbliisg U Maraus o0pa3yroT npouHsle coenuHenus ¢ Tpuionom b (aByHaTpueBoit
COJIBIO ATHJIEHUAMUHTETPAYKCYCHOM KUCIIOTHI):

NasH2R + Ca?* — NayCaR + 2H",
NazH2R + Mg?* — NaMgR + 2H"*.
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WNHnukaTopaMy Ipyu 3TOM METOZE CITy>KAT a30KPACUTENN: XPOMOTE€H YEPHBIA WIH KUCIIOT-
HBI XpOM TEMHO-CHHHIA, 00pa3ylolie ¢ MOHAMU KaJbI[Us M MarHusi COSAMHEHUS, OKpaIlleHHbIE
WHaye, yeM caM Kpacurtenb. Hanmpumep, BOIHBIN pacTBOpP XPOMOI€Ha YEPHOI'O MMEET CHUHIOK
OKPACKY C 3€JIECHOBAaThIM OTTEHKOM, COEIMHEHUE UHANKATOPA C MOHAMH KaJIbLIMsI U MarHUs — BUILI-
HeBo-KpacHy1o. [IpousBeaenue pactsopumoctu (I1P) kanpimeBoii (MarHueBoi) COJIM HHAUKATOPA
ke [IP kanpumeBoro (MaraueBoro) coeaunenus: Tpunona b, mostomy npu nobGasinenuun Tpu-
noHa b B Bozly, OKpalleHHY0 UHAMKATOPOM XPOMOTEH YEPHBIM B BUIITHEBO-KPACHBIM LIBET, J0J-
JK€H HACTYIIUTh MOMEHT, KOT/1a OKpacKa IepPeNIeT B CHHUM C 3€JIEHOBAaThIM OTTEHKOM LIBET. DTO
OyIeT COOTBETCTBOBAaTh TOYKE HKBUBAJIIEHTHOCTH, T. €. 3aBEPIICHUIO PEAKIMH OOMEHa MEeXIy
MOHAMM KaJiblus (MarHusl) MHIMKAaTopa Ha MoHbI HaTpus Tpuiona b.

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

Xoa onpenesieHus: M pacyer

B koHHMUeCKyI0 KOJIOOUKY OTOEpUTE HEOOXOUMOE KOJMYECTBO UCTIBITYeMOM BOIbI (100 M,
50 M wau 25 M1 B 3aBUCHMOCTH OT MpeJlaraéMoi KeCTKOCTH BOJIbI), pUjeiTe 5 Mil aMmMuay-
HOTo Oy(epHOro pacTBopa, 5-7 Kamneilb HHAUKATOPA U ATY CMECh MEJJIEHHO TUTPYUTE PacTBOPOM
Tpunona b no nepexoxa Beta pactsopa kK cuaeMy. OTBIT MOBTOpHUTE 2-3 pa3a U BO3bMHUTE CPe/-
Hee 3HaueHue KonmuuecTBa Ml Tpusona b, momeamniero Ha TUTpoOBaHUE.
Brrancnenne xectkoctn (K) B Mmons- 1 mpoBeaute 1o hopmye

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

V1 — o6bem pactBopa Tpuiiona b, u3pacxoj0BaHHBIH HA TUTPOBaHUE MPOOBI BOBI, MiI; K — 1mo-
npaBouHblid K03 dunment ans Tpunona b (ans npusenenus k 0,05 H); V2 — 00beM BOJIbI, B3ATOU
JUISL aHAJIN3a, ML

, TIC

Bompockl
1. UYem 00ycCIIOBII€HA )KECTKOCTH BOJBI? MeTo OnpeiesieHus..
2. [Touemy npu ornpeneaeHuH )KECTKOCTH BOAbI UCTIOIb3YIOT HHAUKATOP?
3. Uro Takoe TouKa SKBUBAJIEHTHOCTH?

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

1. B3aumopaeiicTBre ¢ pOAAHUAOM AMMOHMS

Ponanun ammorns (NHsSCN) o6pasyer ¢ monamu Fe®* pomanun xenesa Fe(SCN)s, npen-
CTaBISAIOUIMNA cCOOON PacTBOPUMOE B BOJIE BEIIECTBO KPOBABOKPACHOTO 1IBETA!

Fe®* + 3SCN~ — Fe(SCN)s.

OT0 0/1HA U3 BaXKHEHIIMX M HanboJsiee 4yBCTBUTENbHBIX peakiuii nona Fe3+. OOHapyxe-
HUI0 MemarT cuiibHble okucautenn (H202, KMNnOs u np.), Tak Kak OHM pa3pyliaroT poAaaHu/-
HOHBI, a Takxke propuabl, conu HochopHOii, aBeneBol, BUHHOH, TUMOHHON U HEKOTOPBIX JAPY-
TUX KHCIIOT, oOpasyromue ¢ HoHoM Fe** Manomucconuupyromme KOMIIEKCHBIE COETHHEHHS.

IIpogedenue onvima

[TomectuTe B mpoObupky 1-2 M rccieayemMoro pactsopa, crobko ke HCl u mo kamism
no06aBisiiiTe pacTBOp poAaHuaa aMMoHus. [losiBlIeHre KpOBaBOKPACHOTO OKPALIMBAHUS SBIISETCS
MIPU3HAKOM MPUCYTCTBUA B ITpobe noHOB Fe3+.

2. BzaumopaeiicrBue ¢ rekcanuanopepparom (II) kanus
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I'ekcarmanogeppar (I1) kamust Ka[Fe(CN)s] (kenrast KpoBsiHast COJib) B CIIA0OKHCIIBIX pac-
TBOpax obpasyer ¢ nonamu Fe* TemHo-cunuil ocanok «GepIuHCKOi Ta3ypuy:

4Fe* + 3[Fe(CN)els- — Fea[Fe(CN)ela|.
bepnunckas nasype

Jpyrue KaTHOHBI HE MEIIAIOT IPOBEJEHUIO 3TON PEaKLIUH.

Ilpogedenue onvima
K 1-2 M ipoObI cTouHO# BojbI 100aBbTe 1 M1 2 M pactBopa HCI u o karisim npubas-
mstiite pactBop Ka[Fe(CN)es]. OOpa3zoBaHre TEMHO-CHHETO OCaJika CBHICTEILCTBYET O MPHUCYT-
cTBuH HoHOB Fe*
2.2 O6napy:xenue uona Fe?*
Bszaumooeticmsue ¢ eexcayuanogpeppamom (I11) kanus.
I'ekcanmanogeppar (I11) xamus Kz[Fe(CN)s] (kpacHast KpoBsiHasi COJIb) B CIIA0OKHCIOM
pacTBope 00pa3yet ¢ noHamu Fe2+ cuHMil 0caioK «TypHOYJIEBOW CHHIY:
3Fe?*+ 2[Fe(CN)s]*~ — Fes[Fe(CN)e]2| TyprOyneBa cuHb.
Ocanox HepaCTBOPHUM B KHCJIOTaX, HO pasJiaraeTcs mieinoyaMu. JTa peakius Hanboee xa-
pakTepHa 1t nonos Fe?*. O6napyxenmo Fe?* ¢ moMoIpio kpacHoi KPOBSHOI COM HE MEIIAIOT
JIPYTHE KAaTHOHBI.

IIposedenue onvima
K 1-2 mu uccneayemoit CTO4YHOM BOJIBI 100aBbTE PaBHBIN 00BEM COJISIHOW KHUCIOTHI M I10
karursim ipuoasistiite pactBop Ka[Fe(CN)s]. OOpa3oBanue cuHero ocajaka TypHOYIeBO CHHHM SB-
JsIeTcs 10Ka3aTeNbCTBOM NPUCYTCTBHS HOHOB Fe?*

2.3 Oonapy:xenue nona Co?*
B3auMoIeliCTBIE C POJIAHUIOM aMMOHHS

B cna6okucnoii cpene monsr Co? o0pa3ytoT ¢ NH4SCN KOMITJIEeKCHBIE MOHBI COCTaBa
(NH34)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 peaklHio MOXKHO ITPOBECTH KaneabHbIM MeToZoM. Ha ¢unbTpoBasibHyto 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 MO Mepe BHICKIXAHHS OKPAIIMBAETCS B CHHUIA 11BET. IIpu TakoM criocobe MpoBeaeH s
peaxIuu ApyrHe KaTHOHBI He MeIaloT obHapysxenmo Co?*

2.4 Oonapy:xenue uona xpoma (VI)

Ecnu x pactBopy, coaepkaiieMy XpoMaTr UM OMXpOMaT-UOHBI, TPUOABUTH CEPHYIO WU
a30THYI0 Kucioty 1o pH 2-3, a 3arem nepokcua BoA0poa, TO MOSBISETCS CHHEE OKpalllBaHUe,

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

Cr,07* + 4H,0; + 2H* — H2CrOg + 3H:0.

HanxpomMoBasi kuciiota B BOAHOU cpene ObICTpo pasmaraercs. [loaTomy pexomeHmyercs
nprUOaBIIATH HECKOJIBKO Karelb OPraHUYeCKOro pacTBOPHUTENS, B KOTOPOM HAIXPOMOBAsi KUCIIOTa
Oosee ycroitunBa. JTa peakius Mo3BoisieT 00Hapy UTh HOHBI XpoMa (VI) B mpucyTcTBrH THOOBIX
JIPYTUX UOHOB.

IIpogedenue onvima



10

K 1-2 mn mccnenyemoro pactBopa, MOJKHUCICHHOTO a30THOM KHCJIOTOH, MpuOaBbhTEe HE-
CKOJIPKO Kamellb h3oamuioBoro cmupta, 1-2 min H202 u pactBop B30Oonraiite. OkpammuBaHue
BCIUIBIBAIOILIET0 HABEPX CJIOS1 OPIaHUYECKOI0 PACTBOPUTEIIS B IPKO-CUHUM LIBET CBUJIETEIbCTBYET
0 NIPUCYTCTBUU B PACTBOPE MOHOB LHIECTUBAJIEHTHOI'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 TOJIBKO TIPH OTCYTCTBUH B pacTBope coemuHenuii 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 MIEPMAHTAaHATOM KaJIHsl PEaKIHs MPOTEKAeT B COOTBETCTBUH C YPaBHEHUEM

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

Hauefite B mpoOupky 1-2 M ucnsiTyeMoro pactBopa, ctoibko ke HoSO4 u 2-3 mut pac-
tBOopa KMnO4. Harpeiite peakuinoHHyto cmechb. UTOOBI UIMETh YBEPEHHOCTh B TOM, YTO MIEPMaH-
raHara KaJus XBaTHJIO Ha OKHCJICHHE BCEX MPUCYTCTBYIOMIMX B PACTBOPE BOCCTAHOBHUTEINEH, B TOM
uncie ¥ Ha okucienne Cri', ero HyXHO T00aBIATH 10 TeX IOP, MOKA PacTBOP (IO OKOHYAHHH
HarpeBaHus1) He OyeT OKpalleH B MAJIMHOBO-(HOIETOBBIN 1BET. [Ipu 3TOM nmepMaHraHat Kanus
o0Opa3yer mpu B3aUMOACHCTBUU C CyJb(aToM MapraHia ocajok AMOKCHIA MapraHila KOpU4He-
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 UCHbITalTE (II0CIE OXJIAXKICHHSI) Ha IPUCYTCTBHE HOHOB XpoMa (V) peakiueit
00pa30oBaHMs HAIXPOMOBOW KUCIIOTHI (CM. MPEbI YU 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 n 2-3 xpucrammka Na2S203. [TonyueHHyto cmech Harpeiite nmoutH a0 kunenus. O6pazo-
BaHMe YEPHOTO 0Cajika CBUIETENLCTBYET O HATMYUHU B pacTBope HoHoB Cu?™

2.7 O6napyxenne nonos Ni’*

N36upaTenbHbIM U 9yBCTBUTEIBHBIM PEAr€HTOM I OOHAPYKEHUSI HOHOB HUKEJIS SBIISETCS
JTUMETHITIHOKCHM. B aMMHagHOM pacTBope OH 00pasyeT ¢ moHamu Ni’" 0cagok MaJHHOBOTO
1[BETA.

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

Ha ¢unbpTpoBanpHyto Oymary mocienoBaTelbHO HaHECUTE 110 OJHOM Karulie McCcielyeMoro pac-
TBOpA U TUMETHIITIIMOKCUMA, 3aTeM 00padoTaiiTe MOKpOe MATHO IMapaMu aMMHaka (B TeueHue 1-
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2 MUH JepKHUTE HaJ CKISHKON ¢ KOHIEHTPUPOBAHHBIM PAacTBOpOM amMMmuaka). [lpu Hamuuuu B
poOe MOHOB HUKEJIS MATHO OKPAIINBACTCS B KPACHBIH 1IBET.

2. B npucymcmeuu mewarouux uonos

Ha nmonocky Gymaru nmomectute ka0 pactBopa NapHPO4, mocie gero B ieHTp MOTyduB-
HIETOCS BIAYXKHOTO TSTHA HAHECUTE KAIUTIO UCCIIEAYEMOT0 pacTBOPa, 3aTEM €Ille Karllio pacTBopa
NaxHPOj4. ITocne Bropuunoit 06padotku pactBopom NaoHPO4 o6BenuTe nsiTHO 1o mepudepun
KallWUISIPOM C PaCTBOPOM TIMMETHITIIMOKCUMA U 00padoTaiiTe mapamMu aMmMuaka. B npucyrcTBun
Ni%* o6pasyeTcs po30BoOE MATHO.

Poas NapHPO4 3akmmtouaeTcst B TOM, 4TO OH 00pa3yeT ¢ KaTHOHAMH, MEIIaIoIUMU 0OHapy-
KEHUIO, TpyaHopacTBopuMbIe Gocdarel, Hapumep FePO4, KoTOpbie ocTaloTCs B IEHTPE MATHA.
Boinee pactBopumsblii (hocdar HUKeNs pacronaraercs 1o nepuepuu msTHA, TIIE €ro U OTKPHIBAIOT.

Oonapy:xenue anuona CI-

OxucneHne XJIOpHI-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 0GHApYKEHHsI Ta3000pa3sHOro XJI0pa MOKHO MCIIOJIb30BATh BIAKHYIO HOIKpaxMaib-
HyI0 Gymary, KOTopas B IPHCYTCTBUH XJIOPa CHHEET B PE3YJIHTATE
pe€aKuuu
21"+ Clo — 1o+ 2Cl;
I> + KpaxMa — CHHee OKpaIlMBaHME.

IIposedenue onvima
K HeckonapkMM KamjsiM HCHBITYEMOTO pacTBOpa 100aBbTe Takol ke 00beM pacTBopa
KMnOyg, 2-3 karmm konuertpupoBannoit H2SO4 u Harpeiite (og tsroii!). [TocuneHue BiaxHoi
HokpaxManbHOil Oymaru, HOJHECEHHON K BBIXOAY U3 MPOOUPKH, CBUJIETENILCTBYET O HAIUYUU
XJIOPUA-UOHOB B aHanu3upyemoM pactBope. PactBop KMnO4 B Xo1€ peakiiuu odecrBeurnBaeTcs,
a TIpHu U30BITKE OKUCIIUTENS 00pa3yeTcss KOpUUHEBO-OYPhIM TUOKCHI MapraHiia.

Oo0napy:xenue HoHoB SO4*

O06pazoBaHue MaJlopacTBOPUMOTO Ccyib(ara Oapus.

HaubGosiee xapakTepHbIM cBOHcTBOM SO42 sIBIsAETCS 0Opa3oBaHKUE HEPACTBOPUMOTO B KHC-

notax ocaaka BaSO4. OTo cBOICTBO OTIMYAET CyIb()ATHOH OT BCEX APYTUX aHHUOHOB:
Ba?" + SO4*— — BaSO0a].

Peakuust mexmay SO4%u Ba?*cranosurcs eme 6ojee cnenuduuHON mpu A00aBIEHUN He-
6osbIOr0 KoJauuecTBa paszbasiieHHoro pactsopa KMnOs. Ilpu 3ToM 00pa3yroTcs cMellaHHble
KpUCTAJIJIBl KpacHO-(QHOJETOBOro IiBeTa Ojaromaps yactuuHoMmy 3axBaTy KMnOgs ocaxnato-
mmMcest cynbdarom Gapus. OkparieHHble H30MOPQHBIE KPUCTAIUIIB HE 00€CIIBEUUBAIOTCS TIPU J0-
OaBJeHUHU TIEPOKCHIA BOJOPOa, B TO Bpemst Kak KMnQO4, ocTaBImmiicss B pacTBOpE, BOCCTAHABIIH-
BaeTcs ¢ 0Opa3zoBaHeM OecriBeTHOro Mn?*:

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

IIposedenue onvima
K 2-3 kamisiM ucisITyeMoro pacTBopa, MOJIKUCICHHOTO YKCYCHON KUCIIOTOMH, 100aBbTe 2-
3 xarun 0,011 pactBopa KMnOg4 1 1-2 xaruiu HUTpaTa 6apus, a yepe3 HeKoTopoe Bpems 1-2 kariu
H202. O6pa3zoBaHue OKpameHHOro KpacHO-(pHOJIETOBOIO 0CaIKa, HE 00ECIIBEUNBAIOIIETOCs MTPH
no6asieann H202, CBUIETENBCTBYET O MPUCYTCTBHH B UCTIHITYEMOM PAaCTBOPE CyTb(aT-HOHOB.
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Oo6napy:xenue noHoB NOs~

B3aumoneiicteue ¢ cynbdarom xenesa (I1). Peakius 6yporo nsitHa.
Cynwdar xkenes3a (1) FeSO4 B mpucyTcTBUM cepHOM KUCTOTHI 00pa3yeT ¢ NO3~ KOMITJIEKCHOE CO-
enunenue [Fe(NO)]SO4 Oyporo uBera:

6Fe?"+ 2NO3™ + 8H" — 6Fe®" + 2NO + 4H0,
Fe?* + NO + SOs>— — [Fe(NO)]SOa4.
Peakuuu memaroT annonsl Br— u [, koTopble gatoT cxoHbIe 110 oKpacke Bro u Io.
IIposedenue onvima

B npoOupky niam Ha yacoBoe crekio nmomectute 1-2 kpuctammka FeSOs, nodasere 1-2
KaIUTM UCTIBITYEMOTIO PacTBOpa, a 3aTeM Karuio KoHueHTpupoBanHoi H2SO04. O6pazoBanue Bo-
KpPYT KPUCTAILIIOB OypOro KOoJbla CBUAETEILCTBYET O MPUCYTCTBUU HUTPAT-UOHOB.
Pe3ynbTaThl OMBITA 110 KAYECTBEHHOMY aHAIM3Y CTOYHOU BOJIBI 3aHECUTE B TAOIHILY.

Onpenensemsiii | YpaBHenue | YcnoBus npo- | Oxxupmaembiii | HaGmonenust | BwiBon
HOH peakIuu BEJICHUS ahdexr

JlaGopaTopHnas padora 3
Onpenesienne Ka4ecTBa NPUPOAHOI BOABI

Llesb 3aHATHA: PACCMOTPETh XUMHUYECKHI COCTAB MPECHBIX BOJI, IPOBECTH KAaueCTBEHHBIN
aHaJIu3 BOJIONIPOBOAHOM BO/IbI, BEISIBUTH BIIMSIHUE COJIEH TSDKENBIX METAJUIOB, COJIEpKAIUXCS B
BOJI€ HAa OMOJIOTMYECKHUE CUCTEMBI.

O0BeKTHI HcCIeJOBAHMA: BOJIONPOBOAHAS U peUHas BOJa.

OOGopynoBaHue U PeaKTHBBI: IWJIMHIPHI, KOJOBI mupokoropisie Ha 150-200 mut, MepHas
Kosiba Ha 50 M1, yacoBO€ CTEKIJO, MPOOUpKU AuameTpoM 13-14 MM, NUNETKH, CTEKJISHHbIC Ma-
nouky, (appopoBsle yaliku, Oenblii skpaH (Oymara), CIUPTOBKHU, acOECTOBBIE CETKH, JJIEKTPO-
IUIATA, BOJIIHAS OaHs, aHaIM3UpyeMas BoJa, AUCTHIUIMPOBaHHAs 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 BbINOJIHEHUs PadoOThI:

OmnbiT Ne 1. OpranoJienTuyeckue CBOMCTBA BOJbI.

A) Onpedenenue yeema 600bi:

B uununap HanuBarot uccienyemyto Boay. IlpocmaTpuBaroT LUAMHAP CBEPXY Ha OeIoM
¢doHe, oTMeyast IBET, OTTEHOK, UHTEHCUBHOCTb OKPACKH BO/IbI (LIBET BOJbI MOXKET OBITh JKEJITO-
3€JICHBIM, OPAaH)KEBBIM, JKEJITHIM, KPACHBIM, OYpBIM, CHHUM, CHHE-3€JICHBIM, 3€JICHBIM).

b) Onpeoenenue 3anaxa 600wi:

100 ma uccnexyemoit Boasl ipu 20°C HanuBaroT B KoJ0y eMkocThio 150 — 200 M ¢ mmpo-
KM TOPJIOM, HAKPBIBAIOT YaCOBBIM CTEKJIOM HJIM MPUTEPTON MPOOKOi, BCTPSIXUBAIOT Bpallia-
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 OrypeuHslii, IBETOYHBIN
bonoTtHbIH WnucTeiii, THHUCTHRIHN
I'HunOCTHRIN dekanpbHBIN, CTOYHOM BOJOM
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JpeBecHblii Moxkpoil 1ensl, IPEBECHOU KOPBI

3eMJTUCTBIN [Ipenblii, CBEKEBCIIaXaHHOM 3€MJIU, TIIMHUCTHIN
IInecHeBsIi 3aTXJIbIiA, 3aCTOMHEIN

Pr10HBIIM PrI0BI, ppIOBETO JKHpa

CepoBOAOPOIHBIN TyxJbIX iUl

TpaBstHUCTBIN CKOIIEHHOM TPaBbl, CEHA

Heonpenenennusiit He noaxopsumii noj npeapliynye onpeaeacHus

2) 3amaxu UCKYCCTBEHHOTO MPOUCXOXKICHHS: XJIOP(HEHOIbHBIH, KaM()OpHBINA, OCH3UHOBBIH,

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

Bxyc: coneHblid, TOpbKUM, CTAJKUN, KHUCIIBIN.

[IpuBKyC: XJIOpHBIN, PHIOHBIN, METANINYECKUH U T.I1.

nporJjiatbiBas, OMPCACIIAIOT XapaKTCP U UHTCHCUBHOCTDL BKYyCa W IIPHUBKYCa.

OnpIT Ne2. Onpenesienne OUOTeHHbIX 3J1IEMEHTOB B Bo/JI€.
A) Onpedenenue cooeprcanun ammuaxa u uonos ammonus (¢ peaktusom Heciepa).

B npo6upky HanuBator 1 M uccnenyemoit Bogsl, npubdasisem 0,2 — 0,3 ma 50%-oro pac-
TBOpa TapTpaTa kanus Hatpus u 0,2 mi peaktusa Hecnepa. Uepes 10 — 15 MuHyT npoBOAST Npu-
OJIMKEHHOE OTIpeieNieHUE CoAepKaHUsl aMMHaKa 1 HOHOB aMMOHMUSI.

OreHka pe3yJIbTaTOB COCTABIISETCS 1O TaOIuIIE.

OpI/IeHTHpOBO‘lHoe COACPIKAHUC AMMHUAKA 1 HOHOB AMMOHUS

OueHka npu paccMaTpuBaHUU

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
UpesBbrvaitHo cinadas Cia6o xexroBaras 0,2 0.3
Ouens cirabdast Kerro- JKenrosaras 0,4 0.5
BarTas
Cnabo >xearoBaTas CaeTio-kenTas 0.8 1
CBeTno-KenToBaras 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) Onpedenenue cooeprcanus Humpamog (CATNIMWIATOM HATPUA).

B dapdoposyto vamky BHocaT 10 mi nccnenyemoit Boasl. [IpunuBator 1 Mt pactBopa ca-
JUIWIIaTa HAaTPUs U BBIIAPUBAIOT 10CyXa Ha ra3oBoi ropeike. [locne oxmaxkaeHus cyxom ocra-
TOK yBIaXHSIOT 1 Mi1 H2SO4 (KOHIL.), TIIATETHHO pACTUPAIOT CTEKIISTHHOM MAJIOYKON M OCTaB-
nstoT Ha 10 MuH. 3ateM 100aBisiOT 5-10 MII AUCTUITMPOBAHHON BOJBI M IEPEHOCST BECH pac-
TBOP B MepHYI0 k0a0y Ha 50 M. [Ipubasnstor 7 mut 10 H. pactBopa NaOH, noBoasat o0bem 110
METKHU AUCTUJUIMPOBAHHOM BOJIOM M nepeMmemnBaroT. Yepes 10 MUH cpaBHUBAIOT OKPACKY.
Pe3ynbTaT HaOm01€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 HaOMI01€HNS U BBIBOJ] 3aIIUCHIBAIOT B TETPA/Ib.
OnpiT Ne 4. OGHapyskeHue KaTHOHOB cBuHIA (Pb2") B Bo10onpoBoaHO BO€:

B npobupky nomemarT 1 My BOJONPOBOJHOM BOJABI M J00ABISIOT HECKOJBKO Karelb
CH3COOH, nunetkoii no xamisiM npuimsaroT 1 mut pactsopa KI.
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Pe3ynbrar HaOmr01eHUS M BBIBOJI 3aITUCHIBAIOT B TETPAlbh.

JlaGopaTtopHnasi padora Ne 4
OneHKa IK0JI0THYeCKOro COCTOSIHUS MOYB

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

O0BeKT uccjae0BaHus: [10YUBA.

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 (kxon1.), 10 %-ustit pactBop HNO3, 1 %-Hblii pac-
tBop AgNO3, 20 %-us1it pactBop BaCly, pactBop nudenunamuna B ceproit kucnore, 50 %-Horo
pactBop KSCN, NH4OH (xoHn11.), 4 %-ub1if p-p okcanata ammonus, pactsop KI, CH3COOH
(xoHI1.), 5 %-ub1it pactBop Pb(NO3)2, 5 %-usrii pactop CuClo.

ITopsiioK BBINOJIHEHMS:

OnbiT Nel. O0HapyskeHHne BOABI B IOYBe

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

KroBety ¢ 006pa3iiom noussl moMemnaroT B cymumibHbId mkad (t = 100-105°C), ne meHnee uem
Ha 3 yaca. OXJaXIar0T KIOBETY C IOYBOW JO KOMHATHOM TeMIIEpaTyphl, 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 KMCIAOTHOCTH MOYBbI

B3BemmBarot 1 momeniaroT B crakad 10 r BeICylIeHHOM 1ouBbI (M, T). J{006aBIsSIOT B cTakaH
25 M1 AUCTHIUTMPOBAHHOM BOJbl. B Teuenne 3 MUH nmepeMenInBaioT COACPKUMOE CTaKaHa C 1Mo-
MOIIBIO CTEKJIIHHOM manouku. OTQUIBTPOBBIBAIOT, ONpeneisstoT pH BBITSKKH MOUYBHI, BHECS B
(GuIbTpaT MOJOCKY YHUBEPCAIbHON MHANKATOPHOI OyMmaru.

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 HefitpansHbie TOYBEI
>7,0 [1{e1049HbBIE TOYBBI

Pe3ynbTaTsl ¥ BEIBOJIBI 3aITUCHIBAIOT B TETPAIb.

OnbiT Ne3. KauecTBeHHOE OnpeneieHe AaHHOHOB

a) Oonapyrcenue KapooHam-uoHo8 6 nouee:
HEOO0JIBIIIOE KOJIMYECTBO MOYBBI MOMENIAIOT B (hapopoByro YalKy U 100aBISIOT HECKOIBKO Ka-
nenb 10 %-noro pactBopa HCI.

Pe3ynbTaTsl ¥ BHIBOJIBI 3aITUCHIBAIOT B TETPAb.

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

Pe3ynbTaTsl ¥ BHIBOJIBI 3aITUCHIBAIOT B TETPAb.

B) O6napyscenue cynogham-uonoe ¢ nouse:
K 1 M punbTpata (onbIT Ne2) nobasistor 5-6 kanensHCl u npunuBatot nocreneHHo 8-10 kamnens
20 %-noro pactBopa BaClo.
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Pe3ynbTaThl ¥ BBIBOABI 3aITUCHIBAIOT B TETPA/Ib.

I') Oénapysicenue numpam-uonos 6 nouge:

K 1 mi ¢punsTpaTa (ombiT Ne2) mo0aBistoT 5-6 Kamenb pacTBopa AUGEHUIaAMHUHA B CEPHOU 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 AMCTUJUTMPOBAHHON BOJBI, B IPyryro — 1 mi ¢unbrpaTa (OMBIT
Ne2). B 06e npobupku nodasmustot o 2-3 kamau HNOs, a 3atem no 0,5 M 50 %-Horo pactBopa
ponanuia kanus (KSCN);

[To u3MeHEeHHIO OKpPAcKU ONPENEISIIOT KOHLIEHTPALIMIO XKeJle3a B uccliegyeMoM oopasiie. Po-
30Basi OKpacka — IpH KOHIIEHTPALKK JKene3a paBHoit 0,1 Mr/m, kpacHas — pu coaepkaHuu 0osee
0.1 ma/m;

PesynbTaTel HAOMIOACHMS U BEIBOJIBI 3aITCHIBAIOT B TETPAIh.

B) O6napyycenue uonoe meou (Cu®*) ¢ nouse:

B ¢aphopoByI0 YaIIKy NOMEMIAIOT 3-5 MIJI UCCIEAYEMOro (HIbTpaTa, OCTOPOKHO BBHIAPHBAIOT
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 mit ucciemyemMoro Grubrpara (onsIT No2), MOIKUCIISIOT HECKOJIBKUMH 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.

Pe3ynbrarsl HaOIIOACHUS U BBIBOJIBI 3aIUCHIBAIOT B TETPA/Ib.

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

K 0,5 MJI TOYBEHHOM BBITSDKKH (DUIIBTpaTa MPUOABIISIOT IO KaruisiM 3 %-Hblid pacTBOP PTOPUCTOTO
Hatpus NaF no nosiBnenus ocaaka. Uem ObicTpee U oOWIIbHEE BBIMAIaeT OCAIOK, TeM OOJbIle
AITIOMUHHUS COJICPIKUTCS B TIOYBE.

Pe3ynbTaTsl HAOMIOACHMS U BBHIBOJIBI 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 aMMOHMs. benbIii ocagok okcanara KalblMs CBHJAECTEIBCTBYET O HAIMYUHM 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 TUAPOKCUIA AMMOHUS, YKa3bIBaeT HA HATUYHME KATUOHOB LIMHKA).

Pe3ynbrarel HaOIIOACHUS M BBIBOJIBI 3aIUCHIBAIOT B TETPA/Ib.

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

K 1 mu1 punbTpara npunuBatoT Heckosbko Kaneiab CH3COOH. 3arem nuneTkoil 1o0apmnstor 1 mi
pactBopa KI. [Ipn HalMunu HOHOB CBUHIIA BBIIAAET KEITHINA OCAOK.

Pe3ynbrarel HaOMIOACHUS U BBIBOJIBI 3aIUCHIBAIOT B TETPA/Ib.

JlabopaTopnas paGora Ne 5

BuonHaukanus TOKCHYHOCTH 0CAKOB OMOTECTUPOBAHMS CHEKHOIO MOKPOBa

Ienb: oLeHUTH CTENEHb TOKCUYHOCTH CHEYKHOT'O TIOKPOBA B UUCTOM U 3arpsI3HEHHOM MHUK-
popaitoHax.

OO0opynoBanue U MaTepHaJibl: MPOOBI CHEra (C pa3HBIX YYacTKOB), CEMEHA TECTOBBIX
pactenuii, yamiku [lerpu, punbrpoBasibHas Oymara, mpo00oTO0pHUKHU (OaHKH, OFOKCHI), TUHEUKH,
BECHI, YHUBEpCAJIbHAsI HHIUKATOpHAs Oymara.

CHer — oauH U3 Hanbonee NHOOPMATUBHBIX U YAOOHBIX UHAUKATOPOB aTMOC(HEPHOTO 3a-
IpsA3HEHUs TeppuTOopuu. brarogaps BeICOKON COpOIMOHHON CIIOCOOHOCTH, CHET HAKaIlJIMBAaeT B
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CBOEM COCTaBe NMPAaKTUYECKHU BCE BEILIECTBA, MocTynatouiie B armocdepy. Mccnenys npoosl cHera,
COOpaHHOTO B Pa3HBIX MECTaX, MOKHO TOTYYUTh JOCTATOYHO MOJIHOE MPECTABICHUE O CTEIICHU
U XapaKTepe 3arpsi3HeHUs] OKPY>KarolIeil cpelibl Ha ATUX ydacTKaX. B CBS3M ¢ 3TUM CHEr MOKHO
paccMaTpuBaTh Kak CBOCOOPa3HbIM UHIMKATOP 3arPsS3HCHUS OKPYIKAIOIICH Cpe/Ibl.

[IpoGrl cHera 0OBIYHO OTOMPAIOT B IEPUO HAUOOIbIIIEH MOITHOCTH CHETOBOT'O TIOKPOBA U
Ha BCIO NIyOMHY CHEXHOU Tomu. OTOMpaeTcs CHET CreUaIbHBIMU TPUOOPAMU — CHETOMEPAMHU.
Ho B xauectBe nMpoOHUKa MOXET CIY>KUTh MEpEeBEPHYTasl CTEKISIHHAS OaHKa, KOTOPYIO CIeAyeT
OITyCKaTh BEPTHKAIBHO CBEPXY Ha MOBEPXHOCTH CHETa JI0 MOBepXHOCTH cybcTpara. [IpoOs! 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-
uyuHy ee pH (pH Tanoli Bo/bpI He3arpsI3HEHHOT'O CHETa HaXxoAuTCs B penenax 5,5-5,8).

Ocesire Ha QUIBTPE HEPACTBOPUMBIE IBIJIEBBIE YACTULIBI IPOCYIIMBAIOT BMECTE C (PHIIb-
TPOM U B3BEIIMBAIOT (IIPEIBAPUTEIHLHO 10 (UiIbTpanuu HeoOXOAMMO B3BECUTH caM (puibTp). Pas-
HOCTb B Bece MepBOHAYaIbHOro (QuibTpa (10 GUIbTpalliu CHErOBOM BOJbBI) U €ro Beca IMocie
GuIbTpaIUK JaeT OLEHKY MBUIEBOTO 3arpsi3HeHus cHera. [1orydeHHOe MBIIIEBOE 3arpsi3sHEHHE Clie-
JyeT OTHECTH Ha €IUHUILY IJIOIIAay CHErOBOTO MOKPOBa (Y4ecTh IUIONIA b MPoO00TOOpHUKA) U
BEIpaKaeTcs B I/M2. OJHMM U3 BUJOB aHAJIH3a CHEXHOTO TTOKPOBA SBJISAETCS OMOTECTHPOBAHHE.
buotectupoBanue — METOI OIIpeIeICHHs KaueCTBa CPEJIbI [0 PEaKIIMH KUBBIX OPTaHU3MOB (TeCT-
00BEKTOB). DHEPIrusi MPOPACTAHUS U BCXOXKECTh CEMSH — BaXKHBIC MTOKA3aTeJIM KaueCTBa CPebl,
MOTOMY 4YTO B ATOT MEPHUOJl pacTeHUs HauOoliee YYBCTBUTEIbHBI K YCIOBHSIM CPEIbl. DHEPrHs
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 ¢unpTper moMemiaroTcest mo 25 mT. CpeaHUX pa3MepoB ceMsiH OuorecTa (OBca WU
Kpecc-canara).

3. DHeprus npopacTtanus ONpeAesseTcs s Kpecc-cajaTa Ha 3 CyTKH, JUisl oBca — Ha 4
CYTKH.

4. BcxokecTb ompeaensercst I Kpecc-cajlaTa U OBCa, COOTBETCTBEHHO Ha 5-¢ U 7-¢
CYTKHU.

5. OIHOBPEMEHHO C TI0JICYETOM MTPOPOCIINX CEMSH U3MEPSIOTCS pa3Mephl KOPEIKa 1 mpo-
poCTKa.

6. DHeprusi mMpopacTaHusl U BCXOKECTh PACCUUTHIBAIOTCS B MPOIEHTAX OT OOIIEro 4ucia
ceMsiH B ipobe, koTopoe nmpuHumaercs 3a 100%.

Or1ieHKa TOKCUYHOCTH JAETCs TI0 CIEAYIOMICH mIKaie:

100% — HeTOKCHUYHAS,

80-90% — ouenn ciadasi TOKCHYHOCTD;

60-80% — cnabast TOKCHYHOCTD;

40-60% — cpenHSISI TOKCHIHOCTB;

20-40% — BBICOKAst TOKCUYHOCTD;

0-20% — oueHb BBICOKASI TOKCHYHOCTD, OJIM3Kast K JIETAJILHOM.

Xox padoTsl

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

Ne 1 — neHTpanpHOI 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
¢unbTparta.

3. OnpenenuTs NbIJIEBOE 3arpsI3HEHNUE CHETa.
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4. CpaBHUTB NaHHBIC 1O BeauurHe pH 1 mbUIeBOMY 3arpsi3HEHHUIO, OTYYCHHBIE JI pas3-
JIMYHBIX YYaCTKOB.
5. OmnpeiesnuTh SHEPTHIO IPOPACTAHUSI 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 Y4aCTKOB.
9. Pe3y.HBTaTBI HCCJIICAOBAaHUS 3aHCCTH B TCTPAAb.

JlabopaTopnasi padora Ne 6

OnpeneneHne HAKOMJIEHUSI OPraHUYECKOTr0 BellleCTBA B 0MoMacce pacTeHuii U B
no4se

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-
Jee OJIATOMPHUSATHYIO AKOJIOTHYECKYIO 30HY TOPOAA.

TEOPETHYECKASA YACTb

Oprannueckoe BEIIECTBO OOpa3yeTcsi W HaKaluIMBaeTcsi Ha 3emiie HEPaBHOMEPHO.
Haubonbiee ero koiauuecTBo 00pas3yrot Tponuyeckue jeca (70% 3amacoB yriepojaa), MEHbIIE —
CCBCPHBLIC JICCA W HAMMCHBIICC KOJUYCCTBO — TYHJAPBI W ITYCTBIHH. B necHBIX 3KOCHCTEMax
HauOoJIbIIIee KOTNYECTBO OPraHNYECKUX BEIIECTB HaKaruBaeTcs B ApeBecune (0T 90 1o 99 % ot
CyXOM Macchl JiepeBa), MEHbIIIE — B JINCThAX U Kope. B mouse B Buze rymyca coaepxurcs ot 1 1o
15% oprannueckoro BemecTBa, KOTOPOe SBISETCS THICSYSTIETHUM XPAaHUTENIEM YPHEPTHH.

Mertoy onpesienieHnst OpraHMYECKOTo BEIIECTBA B PA3IMYHBIX YaCcTAX JIepeBa 3aKIr0va-
€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
30JIbHBIM OCTATKOM COCTAaBJISIET MacCy OPraHMYECKOTO BEIIECTBA.

Tabmuna 1 — Conepranue 30561 1 OPraHUYECKOTO BellecTBa y pacteHuit (% oT cyxoro
BemtecTBa) — 1o b. A. Py6uny (1976

TpaBssHUCTBIE paCTEHUS JlpeBecHble pacTeHus
OpraH pacre- % 3ombl | % 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

[Tpubops! 1 peakTUBbI
1) aHanUTHYECKHE WM TOYHbIE TEXHOXUMHUYECKUE BECHI;
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2) my(enbHas meub;

3) TUTeNbHBIC IIUTIIIHI;

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 METOZIOM CpeaHel mpoOkl, B3BemmBaroTcs 10 0,01 r Ha kampke. X mome-
HIAI0T B MPOKaJIeHHbIE U B3BEUICHHBIE (hapPOpOBbIEC TUTIU WM UCTIAPUTEIbHBIC YAIIKU (AHaMET-
pom 5-7 cMm), moanucanHbie 1%-HBIM pacCTBOPOM XJIOPHOTO Kejie3a, KOTOPOE MPH HarpeBaHuu 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
JIOTIOJTHEHUE U3 MPEBAPUTEIHHO B3BEIIEHHOTO 00pasiia.

3areM TUTIH CTaBAT B My (henpHyto neds npu 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 HAOJIOAAThCS CIUIABJICHUE C KPEMHHUEBOM KUCIIOTOM, YTO MEIIAeT MOJIHOMY 030JeHuI0. B
9TOM CiIy4ae MpOKalMBaHUE MPEKPAlIa0T, OXJIAKIAIOT TUTelIb U JO0ABISIOT B HETO HECKOJIBKO
Karelb Topsiueil TUCTUIUIMPOBAHHON BOJIBI; MOJICYIIMBAIOT HA IUTUTKE U MPOAOKAIOT IPOKAIH-
BaHUeE.

Bo3MOXHBI cieayroniie BapuaHThI IIBETA 30JIbI: KPACHO-OYpbIi (Tipu OOJIBIIIOM coepxka-
HUU B 00pasile OKHUCIIOB XKeJe3a), 3eJICHOBAThIN (B MPUCYTCTBUU MapraHiia), cepo-0eblil.

[Tpu orcyTcTBUM MYy(ENBbHON MeYrn CKUTAaHWE MOXKHO TIPOBOJUTH B YUEOHBIX IENSIX Ha
AIIEKTPOTUIUTKE MOA TATOW. J[ns co3manus Ooliee BBICOKUX TeMIIEpaTyp Hal0 OrpaguTh IUIUTKY
BIUTOTHYO JKEJIE3HBIM JINCTOM B BHJI€ OOPTHKA BHICOTON 5-7 CM OT MOJIOTHA TUTUTKH, a TAKXKE TIPH-
KPBITh CBepXy KyckoMm acOecta. Crkuranue npoBoautcs 30-40 mun. [pu cxxuranum HeoOX0aMMO
MEePUOIUYECKOe MOMEITMBAaHUE MaTepuaja MpenapoBaibHOW HUrio. CKUTaHHE TakKe MPOBO-
IIUTCS 1O OEJION 30JIBI.

B ciydae MenneHHOTO CKUTaHMS B OXJIQXKICHHBIC TUTIIA HAJTMBAETCS HEOOJIBIIIOE KOJIH-
YeCTBO CIHPTA U MOpKUTaeTcs. B 307e He JOMKHO OBITh 3aMETHO YePHBIX YacTUYeK yriis. B
MIPOTUBHOM clTydae nmpoObl 00padaThiBarOT 1 MJT JUCTUIUTUPOBAHHON BOJBI, TOMEIIUBAIOT U TIO-
BTOPSAIOT MPOKAIMBAHHUE.

[Tocne Toro kak cxuranue OyJeT OKOHUEHO, THTITU OXJIXIAI0T B IKCUKATOPE C KPBIIII-
KOH M B3BEUINBAIOT.

X = 100 (A—B)

N Y= 100- X

rje: X—TPOIEeHT OPTaHMYECKOTO BEIIEeCTBA; Y—IPOIEHT 30JIbl; 4 — aOCOMIOTHO cyXas
Macca HaBECKH PACTHTENIbHOIO MaTepualia WK MOYBKI ¢ TUTJIEM; B — Macca 304161 ¢ Turiem; N—
Macca OpraHMYecKOro BeIlecTBa.

Kaxxnprit cTyieHT uccieayer Kakoi-m0o oJIuH 00BEKT, a 3aTeM BCE JTaHHBIC TPYIIIIHI 3a-
MUCBIBAIOTCS B OOIIYIO BEOMOCTb.

Tabnuna 2 — CxeMa 3alucu 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 Belle- | 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

e padoThI:

1. OBazeTs METO10M OIIpeAEIEHUS BIaXKHOCTH JINCTHEB U UX TYPIOPHOI'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, okailMiIeHHBIX BBICOKUMHU JJOMaMH, C HU3KOM BJIaKHOCTBIO [TOYB BBUJY CTE-
KaHUs BBINAJAIOLINX OCAJAKOB MO ac(allbTOBBIM MOKPHITHSIM WIH YyTPaMOOBAHHOMY 110Y-
BOTPYHTY, CO3JJAlOTCS YCJIOBHS JIJIs1 HEIOCTATOYHOI'O YBJIAXKHEHHSI KOPHEBBIX CUCTEM JJPEBECHBIX
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 JIJTUHOM 3-5 M;

2) Bechl C pa3HOBECAMH;

3) cymmibHbIN MKad;

4) NOAMATUIIEHOBBIE U OyMa)KHbIE TTAKETHI.

Xoa padoTsl

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
TEPPUTOPHS), KOTOPHIE IOMEIIAIOT B ITOJIUITUICHOBBIE ITAKETHI.

B naboparopun aucThs OBICTPO MEPEKIAbIBAIOT B OyMakKHbIE MaKeThl (THIA OOJIBIINX
aNTEKapCKUX) B TPEXKPATHOM IOBTOPHOCTH, ITOANNCHIBAIOT, B3BELIMBAIOT BMECTE C TAKETOM.



20

Jluctes BeicymmBaeT J1abopant npu Temmeparype +105°C 10 mocTosTHHOM MacChl K CIeayTo-
nieMy 3aHsaTuio. Matepuan 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 HCHapHBHJeﬁCSI BJIarv; 6— Macca CyXuX JIMCTbCB.

Tabnuua 1 — Cxema 3amucu pe3ybTaToB

Mecto B3sTUA 00-
pasma

Macca nakera ¢
CBIPBIM 00pa3lioM
(macca cpiporo
o0pasa)

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

Macca nycroro
nakera, r

BnaxHoctb nu-
CTheB, %

JlenaroT OIIEHKY COCTOSIHUS JIUCTHEB B PA3HBIX IKOJOTUYECKUX YCIOBHSX M 3aKIIIOUCHUE
0 COCTOSTHMU OKPYKAIOLICH Cpe/ibl B MECTE B3STHS 00Pa3IOB.
Pe3ynbTaThl HCCIeIOBaHUS TPEJACTABUTh B BUJIC OTUETA.

JladopaTopnasi padora Ne 8

Kpecc-cajiaTt kak TecT-00beKT /151 OLEHKHU 3arpsA3HEeHMs MO4YBbI M BO3yXa
Lesab padoThl: OLEHUTH CTENIEHb 3arPA3HEHUS CPEJbl C IOMOIIBIO CEMSH U MPOPOCTKOB Kpecc-
cajaTa.
Marepunanbl 1 odopyaoBaHme: 1poObl MOYBBI C 3arpsI3HEHHON U YUCTOM TEPPUTOPHIL; YalIKu
ITerpu; cemeHna kpecc-canara; npenapoBaabHbIE UIJIbI; aJIbOOMBI; [IBETHBIE KapaH/allly.
Xoxa padoTbI:

Kpecc-canar - ogHOoneTHEE OBOLIHOE PacTEHUE, BECbMa UyBCTBUTEIBHOE K 3arps3HEHUIO
cpezbl TSHKeJIbIMU MeTallJlaMU M BeIOpocamu aBToTpaHcnopra. [lox BiusiHueM 3arpsizHuTeneii Mo-
T'YT U3MEHSATHCS KOPHU M MOOETH 3TOTO PAacTEHUs, HapyIIaeTCsl BCXOXKECTh CeMsiH. BBuay mpo-
CTOTHI BBIPALIMBAHUSA U OMOMHAMKALMOHHOTO UCIIOJIb30BaHUS Kpecc-canaT MOXKET ObITh BECbMa
yIOOHBIM 00BEKTOM OMOMOHUTOPHHTA.

[IpenBapuTenbHO MPOBEPSIOT CEMEHA Ha BCXOXkKeCTb. J[J1st aToro B vaniku [letpu niu unsie
€MKOCTH CJIO€M B 1 CM HAchINalOT MPOMBITBIN PEUHON MECOK, KOTOPBIA MPUKPBIBAIOT (HHIBTPO-
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.
PaccrostHie Mex 1y HUMU T0JKHO OBITH Oosiee-MeHee 0AiMHaKoBbIM. [lociie 3Toro cemMeHa nokpsl-
BAIOT TeM Xke cyocTtpaTtoM. B Teuenne 10-15 cyTok HaOr01a10T 32 MPOPACTaHUEM CEMSH, TIOJIep-
JKUBas BJIAYKHOCTh CyOCTpPaTOB Ha OJJHOM YpOBHE. /laHHBIE 110 YMCITy MPOPOCIINX CEMSH 3a Kax-
JIble CYTKH 3aHOCST B TaOJIHILY.

VYpoBHM 3arpsi3HeHUs CyOcTpaTa, KOTOpble MOKHO YCTaHOBHUTH IO POPACTAHUIO CEMSIH: -
HET 3arpsi3HEHHsI - BCXOKeCTh ceMsH nocturaer 90-100%. Bexoas! apy>kHbIe, MPOPOCTKH KpeT-
KHE, POBHBIE.

- cnaboe 3arps3HeHue - BcxoxkecTb 60-90%. IIpopocTkn MOYTH HOPMAbHOM JUIMHBI,
KpenKue, pOBHBIE.

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

- 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 MMPOPOCTKOB BCET/IA JIyYIlle, YEM B TSXKEJIOU, TIIMHUCTOM.

C uenbro MHAMKAIMK 3arpsi3HEHUs CpeJlbl aBTOTPAHCIIOPTOM Kpecc-cajaT MOXHO BbIpa-
IIMBaTh Ha OaJKOHAX HIDKHUX M BEPXHUX dTaxel. Torja MOXKHO 4YETKO OTMETUTh, HA KaKOM
YPOBHE OT 3eMJIU UJIET 3arpsi3HeHne Bo3ayxa. CTyA€HThI 3aHOCAT B TaOJIMILY CIEAYIOLIUE TaHHBIE:
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KOJMYCCTBO IMPOPOCHINX CEMSH, NJIMHA CTG6J’I$I, KOJINMYCCTBO JIMCTHEB, JJIMHA KOPHA, KOJIMYECTBO
KOPHEBBIX OTPOCTKOB,; BBICUUTBIBAIOT CPCAHCC 3HAUCHUC U ACIAIOT 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 Ouenoqnme Cpeacrea, NnoxKa3aTeJiu U KPUTCPUHN OCHUBAHUA KOMIIeTeHIInii

HNHupaexc
KOMIIE= Onenounoe | Iloka3zarean Kputepun oueHuBanusi
CpeIcTBO OLleHUBAHMS ¢()OpMHPOBAHHOCTH KOMIIETEHM I
TeHIUH
Huzkuii —He- | cTaBUTCS, €CIIM IONYILEHbI CYIIECTBEHHbIE OIINOKU
YIOBJIETBOPHU- | (B XOJI€ SKCIIEPUMEHTA, B 00bSICHEHUH, B 0hopmIIe-
TEIbHO HUU paboTBhI, 110 TEXHUKE 06€30MacHOCTH, B paboTe ¢
BellecTBaMM U IpUOOpaMu), KOTOPbIE HE UCTIPABIIS-
I0TCSL IaKe IO YKa3aHHUIO MpernoaaBaTesl.
IToporoBslii — | CTaBUTCS, €CJIU JONYIIEHBI OJJHA-/IBE CYIIECTBEH-
YIOBJIETBOPHU- | HbIE OLIMOKH (B XOJI€ 3KCIIEPUMEHTA, B 00BsCHE-
TEIbHO HUH, B 0hopMIIeHHH pabOTHI, IO TEXHUKE Oe3omac-
HOCTH, B paboTe ¢ BelecTBaMH U MpuOOpaMu), KO-
TOpbIE UCIPABJISIIOTCS C HOMOIIBIO NPENOIaBaTEs.
bazoBelii — X0- | a) paboTa BHINOJIIHEHA IPABUIIBHO, 0€3 CYIIECTBEHHBIX
Otuer o | pormio OIIINOOK, CAEIaHbI BBIBOIDI;
nabopartop- 0) JIOITyCTUMBIL: HETIOIHOTA MPOBEJICHUS MU 0(hOpM-
HOM1 paboTe JICHUS HKCIIEPUMEHTA, O/JHA-/IBE HECYILIECTBEHHBIE
OLIMOKH B MPOBEAECHUN WM 0()OPMIICHUH SKCIEPU-
MEHTA, B [IpaBUjIax pabOThI ¢ BEIIECTBAMU U ITPUOO-
[1K-4 pamu
ITK-5 Beicoknii — a) paboTa BBIIOJIHEHA [TOJTHO, ITPaBUIILHO, O€3 cylle-
OTJINYHO CTBEHHBIX OIIMOOK, C/IE/IaHbI BEIBOJIBI;
0) PKCIIEPUMEHT OCYIIECTBIICH 110 TUTaHY C yU4eTOM
TEXHUKH 0€30MaCHOCTH U MPaBUII paboTHI C Bellle-
CTBaMH M IpUOOpamu;
B) UMEIOTCS OpraHU3allMOHHbIE HABBIKH (T10/1€P>KIBa-
eTcs YucToTa paboyero Mecta 1 MopsiIoK Ha CTOJIE,
9KOHOMHO HCIIOJIb3YIOTCSl PEAKTHUBBI).
Huszkuii —He- | - HE3HaAHUE MPOTPAMMHOI0 MaTepHaa;
YIOBJIETBOPU- | - IPU OTBETE BO3HUKAIOT OLIMOKH;
TEIbHO - 3aTPYAHEHUS TIPU BBITOJTHEHUN IPAKTUIECKUAX pa-
Kouo- > dor.
KBHYM [ToporoBelif — | - yCBOEHHE OCHOBHOTO MaTepHaa;
YAOBJIETBOPHU- | - IPHU OTBETE JOIYCKAIOTCS HETOUHOCTH;
TEIbHO - IPU OTBETE HEJOCTATOYHO IPAaBUIIbHBIE (DOPMYITH-

POBKU;
- HapyllIEHUE MTOCIIEeI0BATEIbHOCTH B U3JI0KEHUN
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MPOrPaMMHOI0 MaTepHUaa;
- 3aTPYAHEHHUS B BBIOJHEHUH MPAKTUYECKUX 3a]1a-
HUH.

ba3oBEIii — x0-
po1io

- 3HAHHUC ITPOrpaMMHOIo Marepuaia,

- 'paMOTHOC U3JIOKCHUC, 0e3 CYHICCTBCHHBIX HCTOY-
HOCTEH B OTBETE Ha BOIIPOC;

- IPaBHUJILHOC IMIPUMCHCHUC TCOPECTUUCCKUX 3HaHI/H\/Jl;

- BJIaACHHUEC H€O6XOI[I/IMBIMI/I HaBbIKaMU IIPpU BBIIIOJI-

HCHHU U MMPAKTHUYCCKUX 3ada4.

Bricokuit —
OTJIUYHO

- IIy0OKO€ U IIPOYHOE YCBOEHHE MPOTrPaMMHOI0 Ma-
TepHaa;

- MIOJIHBIE, [TOCJIEI0BATEIbHBIE , TPAMOTHBIE U JIOTHU-
YECKH M3J1araéMble OTBETHI IIPU BUJJOU3MEHEHUH 3a-
JaHUs;

- cBOOOJIHO CIIPABIISAIOIINECS C TOCTABICHHBIMHU 3a-
JlayaMH, 3HaHUS MaTepuaa;

- IPaBHIILHO 0OOCHOBAHHBIEC IPUHSATHIC PEIICHUS;

- BJIaJICHUE PA3HOCTOPOHHUMHM HABBIKAMU U TIpHE-
MaMU BBIIIOJIHEHHUSI IPAKTUYECKUX PaloT.

Huzkuit — ue-

A0IYCTHUIT YUCIIO OIINOOK U HCIO0YCTOB IIPEBOCXOJA-

YAOBJIETBOPU- | LIIE€ HOPMY, IIPU KOTOPOH MOKET ObITh BBICTABJIEHA
TEJIbHO OLICHKA «3»

IToporoBelii — | €ciu CTYIEHT IPABUIIBHO BBIINOJIHUI HE MEHEE M10JI0-
yJIOBJIETBOPHU- | BUHBI PAOOTHI WIIM AOIYCTHII: HEe Oojiee ABYX rpyObIxX
TEIBHO OIMOOK; WK He 0oJiee OJJHOM TpyOoit 1 OHOH He-

rpy0oii OIMOKYU ¥ OAHOTO HEJ0YeTa; Uik He Ooree

KonTpomns- IBYX-TPEX HETPyOBIX OMIMOOK; WK OJHON HETpyOoi
Hasi pabota OLIMOKHU ¥ TPEX HEJOYETOB; WK MPU OTCYTCTBUU
OImMOOK, HO MPU HAJTUYUH YETHIPEX-TISITH HEJIOUETOB.
ba3oBbIil — X0- | CTYJIEHT BBIIIOJHUI pa0dOTy MOJTHOCTHIO, HO JAOITY-
porio CTHJI B HEell: He OoJiee 0JJHOW Herpy0oil omuoku u
OJIHOTO HeJloueTa Miv He OoJiee ABYX HEI0UYETOB
Bricokuii — pabora BeINOTHEHA 0€3 OMMOO0K, YKa3aHbl BCE pac-
OTJINYHO YeTHbIE POPMYIIBI, EAMHUIIBI U3MEPEHUs, O€3 OIIH-
OOK BBIMIOJIHEHBI MATEMaTHYECKHE PACUEThI
Hu3zknii —ne- KonnuecTBO npaBUIIbHBIX OTBETOB HA BOIPOCHI TE-
yIOBIETBOPHU- | cta MeHee 60 %
TEJIBHO
[Toporossiit — | KosnuecTBO NpaBUIIbHBIX OTBETOB HA BOIIPOCHI Te€-
yAOBJIETBOPU- | cTa OT 61-75 %
Tect
TEIBHO
ba3oBblii — x0- | KomnuecTBO MpaBUiIbHBIX OTBETOB HA BOMPOCHI TE-
po1Io cta ot 76-84 %
Bricokuii — oT- | KonnuecTBO MpaBUIbHBIX OTBETOB HA BOMPOCHI TE-
JUYHO cta ot 85-100 %
Huskuii — He- | Tema pedepaTa HE pacKpbITa, OOHAPYKUBACTCS CY-
YAOBIETBOPU- | IIECTBEHHOE HETIOHUMAaHHE MPOOIEMBI.
TEITHHO
Pedepar | [ToporoBbiii — | UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHUS OT TpeOoBa-
YIOBJIETBOPHU- | HUH K pedepupoBannio. B yacTHOCTH: TemMa ocBe-
TEJIBHO I[eHa JIUIIb YaCTUYHO; IOMYIICHBI ()aKTUIECKUE

olMOKHU B cojJiep>kaHuu pedepara WM MpU OTBETE HA
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JOTIOJTHUTEIBHBIE BOIIPOCHI; BO BPEMSI 3aIlIUTHI OT-
CYTCTBYET BBIBOJ.

bazoBeIii — X0- | OCHOBHBIE TPEOOBaHUS K pedepaTy U €ro 3aIuTe
poio BBITIOJIHEHBI, HO ITPU 3TOM JOIYLICHBI HENOYETHL. B
YaCTHOCTH, UMCHOTCA HCTOYHOCTHU B U3JI0OKCHUU Ma-
TepHaJla; OTCYTCTBYET JIOTUYECKAs II0CIIEN0BATENb-
HOCTh B CY)KJICHUSX; HE BbIIepKaH 00bEM pedepara;
UMEIOTCS YIyIIEeHUs: B 0QOPMIIEHUH; HA JOIOJIHU-
TCJIBHBIC BOIIPOCHI ITPU 3allIMUTC JaHbl HCIIOJIHLIC OT-

BETHIL.
BbICOKMiT — OT- | BBIMOTHEHBI BCE TPEOOBAHUS K HAITMCAHUIO U 3aIUTE
JTUYIHO pedepara: o6o3HaueHa npodeMa 1 000CHOBaHA €&

aKTYyaJbHOCTb, C/I€TaH KPATKHU aHATN3 PAa3ITUUHBIX
TOYEK 3pEHHUS Ha paccMaTpUBaeMyIo npoliemy | Jo-
TUYHO M3JI0KEHA COOCTBEHHAs TO3UITHS, chopmyIu-
POBaHBI BBIBOIBI, TEMA PACKPBITA ITOJIHOCTHIO, BBI-
nepxaH 00bEM, coOII0eHbI TPEOOBaHMS K BHEIII-
HeMy O(OPMIICHUIO, JaHbl IPAaBHIbHBIC OTBETHI HA
JOINOJHHUTCIBbHBIC 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-
LAY 110 TACLUIUINHE SBJIAECTCS 3a4€ET.

JUig oLeHUBaHUs pe3yJIbTaTOB OCBOEHUS IUCLUIUIMHBI IPUMEHSAETCS CIEAYIOLUE KPUTE-
pYH OLICHUBAHMSL.

Kpurepun oneHuBaHus YCTHOTO OTBETA HA 3a4eTe

Ouenka «3a4TeH0» BBICTABIACTCS CTYACHTY, €CIU:

1) BOmpOCKI PACKPBITHI, H3JI0KEHBI JIOTHYHO, O€3 CYIIECTBEHHBIX OLIHOOK;

2) TMOKa3aHO YMEHHUE WILTFOCTPUPOBATh TCOPETHYCCKUE MOJIOKEHHST KOHKPETHBIMH MIPH-
MEpaMU;

3) MPOJAEMOHCTPUPOBAHO YCBOCHUE PAHEE U3YUCHHBIX BOMPOCOB, C(HOPMUPOBAHHOCTD
KOMIIETECHIIUM, YCTOMYUBOCTD UCIIOIb3YEMBIX YMEHUN 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 MaTepHarna;

3) nomyIIeHbl OMIMOKH B OTIPE/CICHHN TIOHATHI, KOTOPBIC HE UCIIPABIICHBI OCIIE He-
CKOJIBKMX HaBOJSILIUX BOIIPOCOB;

4) He c(hOpMUPOBAHBI KOMIICTCHIINH, YMCHUS U HABBIKH.

6.3 TunosBblie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTEPpUAJIbI, Heo0X0AMMBIE JJIsl OLlEHKH
pe3yJabTaTOB OCBOCHUSA TUCHUIIJIUHDBI

KOMILIEKT 3AJIAHUM 1J151 KOHTPOJIBHOM PABOTbBI
KonTtpoabnas padora Ne 1
Bapuant 1
1. HazoBuTe 0COOEHHOCTH MCTOIB30BAHUS MUKPOOPTaHU3MOB B Ka4eCTBE OMOWHINKATO-
POB.
2. HazoBuTe CHMOMOTHYECKHE METOAbI B OMOMHIUKAIIUH.
3. B xakux 00y1acTIX TPUMEHSIOT OMOUHINKAIIUIO.
4. Ha3zoBuTE METO/IbI OIIEHKH KaueCcTBa BO3yXa.
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5. Ha3zoBuTE METOIBI OLICHKHA Ka4eCTBA BOJLI.
6. O0BsicHUTE, 9TO COOOM TpeCTaBIsIeT OallT HHTErpaabHOoM TokcuaHocT (BUT).
KonTpoabHnasi padora Ne 2
Bapuant 1
1. atb onpenenenrue OMOTECTUPOBAHHUS.

2. HazoBute Hanbonee nHGOpPMATUBHBIE TAPAMETPHI, KOTOPBIE XapaKTEPHU3YIOT 00IIIee COo-
CTOSTHUE JKUBOW CHUCTEMBI.

3. B uem 3akitogaercs CyTb METO/I0JIOTMHM OMOTECTUPOBAHUS.
4. Ilepeuncnure OCHOBHbIE TPEOOBAHUS K METO/1aM OMOTECTUPOBAHHUS.

5. Hasosute 1Ba HanGoliee BaKHbIX TPEOOBAHMUS K METOAAM OHOTECTUPOBAHUSL.
IMPUMEPBI TECTOBBIX 3AJAHUU

«BuonHauKaA A

1: Buounouxayus — 3mo
- U3YYCHHE BIUSHUS YETIOBEKA HA YKOCHUCTEMBI
- HHUKaUs aOMOTUYECKUX U OUOTHYECKUX (haKTOPOB
- BBISIBIICHUE U3MCHCHUN OKPYIKAIOMICH CpeIbl MIPH BO3JACHCTBHH PAIHOAKTUBHOTO H3ITY-
YEeHUS
- BBISIBJICHHE M3MCHCHHI OKPYIKAIOMICH Cpebl IPHU BO3BEIICHUU IMPOMBIIUICHHOTO KOM-
ieKca
2: Buounouxamopwi — smo:

- )KUBbIE OpraHU3Mbl, 0OUTaIOIME B pallOHAX TEXHOTEHHOTO 3arps3HeHUs
- )KUBBIC OPTaHU3MBI, U3MCHSIOIINUECS MOP(OIOTHIECKH B YCIOBHIX TEXHOTCHHOTO 3a-
TpSI3HEHUS

- )KUBBIC OpPTraHU3MBbI pEarupyroIIne Ha H3MEHEHUE CalPOOHOCTH BOJIBI

- JKUBbIE OPTraHU3MbI, UCIIOJIb3YEMbI€ JUISI BHISIBIICHUS 3arPA3HEHUS OKPY KAIOIIeH cpeibl
3: Haubonee 3¢pghexmusHvle Memoosbl 0uucmru:

- MEXaHUYECKUI

- XUMHYECKUN

- OMOXUMUYECKHI

- (pusmkKo-xuMHUeCcKuit

4: IlepcnexmugnuvimMu OUOUHOUKAMOPAMU ABTIAIOMCI BUODL.

- C Y3KOM aMIUIUTYI0M TOJIEPAHTHOCTH K aHTPOIIOTE€HHBIM YCIIOBHUSIM

- C IIUPOKOH aMIUITUTYJOU TOJIEPAHTHOCTH K aHTPOMOTEHHBIM YCIIOBUSM

- C HU3KOM DKOJOTUYECKON BaJICHTHOCTHIO

- C HU3KHUM aJanTHUBHBIM MTOTEHIIMATIOM
5: Unouxamopom cmenenu yucmomsl ammocgepwvl A6NI0MC.

- TpUObI

- JIMIAWHUKH

- BOJIOPOCIH

- HACEKOMBIE
6: Cambiii 1yyiull Memoo oOYUCMKU 800bl OM 3A2PAIHEHUS OPSAHUYECKUMU BeUyeCmBaAMU.:
- MEXaHUYECKU U

- XUMHYECKU U

- OMOJIOTUYECKUI

- (pU3UYECKUH.
7: Buonozuueckuii Memoo o4ucmKu 600bl OM 3a2PA3HEHUsL OCHOBAH HA UCNOIb30BAHUU:

- pbIO

- pacTeHui

- MUKPOOPT'aHU3MOB

- Topda
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8: BuounoukayuouHvle UCcie008anUsl Hellb3sl NPOBOOUNMb HA YPOBHSX:
- CyOKJIETOUHOM
- KJIETOYHOM
- BUJIOBOM
- MEXBHUOBOM
9: BoOwi pex 0OHOBAIOMCAL:
- Uepes cyTku
- Yepes mecsn
: [Ipumepno uepe3 10-12cyTox
- Yepes rox
10: Ocobennocmu cocmosnus NONYIAYUL ONpedesiom maxdice eé nokazamenu Kax:
- BO3PACTHOM CIIEKTP
- YCTOMYHBOCTh
- NHJEKC YUCIIEHHOCTU
- HHEPIIMOHHOCTb MOMYJISIIMOHHON CUCTEMBI
11: JKusvie cucmemul cuumaromesi OmKpolmoviMu HOMOMY, YUMo OHU:
- IOCTPOEHBI U3 TEX KE XUMUUYECKHUX AJIEMEHTOB, YTO U HEKUBbBIE
- 0OMEHHMBAIOTCS BEIIECTBOM, PHEPTUei 1 nHpopManueil ¢ BHEIIHEH cpenoi
- 0051a1a10T CIIOCOOHOCTHIO K a/IanTaIlsIM
- CIIOCOOHBI PA3MHOXKATHCSA
12: Maccosas cubens pvlovl npu paziuse He@pmu 8 8000eMax C43aHA C YMEHbUICHUEM 8
gooe:
- CBETOBOM SHEPTUU;
- KHCIIOpO/1a;
- YTJIEKUCIIOTO Ta3a;
- COJIGHOCTH.
13: 3a kakoe épems paznazaemcs no108UHA NPOUMOU 8 MOpe Hedmu:
- 3a HEJIEIIO;
- 32 MeCHILL;
- 3a TOJ;
- 3a JIECATh JIET.
14: I'omeocma3z — smo:
- 3aI1UTa OpTaHu3Ma OT AaHTUTEHOB
- IO//Iep’KaHne OTHOCUTEIBLHOTO NMOCTOSHCTBA BHYTPEHHEH Cpe/ibl OpraHu3mMa
- CMEeHa OMOJIOTHYECKUX PUTMOB
- CMeHa OHMOIIEHO30B
15: OcHnosnas 3a0aua Ouounouxkayuu
- pa3paboTKa CUCTEMbI KOHTPOJISl 32 COCTOSTHUEM OKpY’Kalollel cpebl
- pa3paboTKa METOJIOB U KPUTEPHEB aJCKBAaTHO OTpPa)karollasi ypoBEHb aHTPOINOT€HHBIX
BO3JIEUCTBUH C YUYETOM XapaKTepa 3arpsi3HEHHS
- pa3paboTKa cucTeMbl HAOIIOIEHUH 3a COCTOSIHUEM OKpY Karollei cpeibl
- BBISIBJICHHE XapaKTepa BO3JAEHCTBHSI BHEIIHUX (DAKTOPOB Ha )KMBbIE OPraHU3MBI
16: Hcnonvzosanue memooos OUOUHOUKAYUU NO360JIem Peuams 3a0ay.:
- 9KOJIOTMYECKOr0 MOHUTOPUHTA
- (heHOJIOTMYECKOT0 MOHUTOPUHTA
- reorpauuecKoro MOHUTOPUHTA
- QHTPOIIOT€HHOT'0 MOHUTOPHUHTA

BOIIPOCHI K KOJIVIOKBUYMY
1. OcoGeHHOCTH M KpUTEPUHN OLIEHKH COCTOSTHUSI OKpY’Karolleil cpenbl (re0XUMHUECKUH,
reo(pu3NYecKUii ¥ UHUKAIIMOHHBIH).
2. CaHUTapHO-TUTHCHUYECKHUE MMOKa3aTeIu. DKOJIOTHYeCKrne Kputepun. OleHKa CTeTIeHN
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AHTPOINOTE€HHBIX U3MEHEHUI MPUPOTHON CPEIBI.

3. MGTOI[I:I MPOTrHO3UPOBAHUA : SBPUCTUUCCKHUEC, aHAJTIUTUUCCKHUEC U CTATUCTUYCCKUC.

4. HazemHble METOABI MOJYYECHUS MEPBUYHON HHPOPMAIMM O COCTOSIHUM MPUPOTHOU
cpensl: Teohr3nIecKne, reOXuMUIecKue, Onoaorndeckrne. buonHnukamnus u e€ BUAbI (ACHIPOUH-
JTUKaLWs, JIUXCHOUHIUKAIS, THAPOOUOIOrnYecKas HHANKALUS U JIp.).

5. AHalIMTHYECKHE MCTOJbI ONPCACIICHUA COACPIKAHUA 3arpASHAIOIIUX BCIICCTB B 061:61(-
Tax OKpyarwolen cpeabl (hoTomeTpuyeckuil, Xxpomarorpadhuyeckuil, CIeKTPaIbHbI aHATU3 U

Ip.).

TPEBOBAHUSA K ®OPME OTUETA 110 JIABOPATOPHOUM PABOTE
®opma otyera. OTUeT T0JDKEH COAEP)KATh Ha3BaHUE, 1ieJb PadOThl, ONUCAHKE XOJa pa-
00THI, CXeMbI PUOOPOB, pacyeThl, TAOIHIIBI C PE3yIbTaTaAMH U3MEPEHUH, BHIBO/I.

TEMbI PE®EPATOB
1. Tect-cucTeMbl I MHAWKAIIMA UOHOB TSKENBIX METAIUIOB B O0OBEKTAX OKPYIKAIOIICH
Cpebl.
2. Vcnionp30BaHNE METOOB IPUPOTHON MHAUKAINH JJIs1 OLICHKU COCTOSHUS OKPY KaIOIIeH
Cpepbl.

[98)

. Onenka 3arpsi3HEeHUs OKPYIKaroILEed Cpeibl METOIOM MHMKALUN CHEKHOTO TIOKPOBA.
. Pactenus v )KMBOTHBIE — MHIAMKATOPBI 3arPSI3HEHUSI OKPYXKAIOLIEH CPEIbl.
. Buzpl 1 Ha3HAUYeHUE UHAMKATOPOB 3KOAIPPEKTUBHOCTH.

(S SN

BOITPOCHI K 3AYETY

. [IpuHIHIIBI OpTaHU3auKd OMOJIOTUIECKOT0 MOHHTOPHHTA.
. buonnaukamus okpysxaromei cpesl.
. [lonsitrie o OnonHaukanuu. Kparkas ucTopusi OMOMHINKAIMOHHBIX HCCIICIOBAHUH.
. O01IMe NPUHIMIIBI UCITOIH30BaHUS OMOMHIMKATOPOB.
. Tunsl 9yBcTBUTEIHLHOCTH OHOMHIUKATOPOB. Chephl MpUMEHECHHSI OMOMHTUKALINH.
. OcOOCHHOCTH MCIOJIB30BAHMS PACTCHUM B KAYECTBE OMOMHIUKATOPOB.
. Oco0eHHOCTH UCTIONTL30BAHUS KHUBOTHBIX B KAUECTBE OMOMHIUKATOPOB.

8. OcoGeHHOCTH UCTIOIB30BAaHUS MUKPOOPTaHU3MOB B Ka4eCTBE OMOUHIUKATOPOB.

9.CuMOHOIOTHYECKHE METOBI B OMOMHIUKALIUH.

10. MOHUTOPUHT OMOJOTHYECKHUX MepeMeHHBIX. [IpuHIuIB 0TOOpa OMOTOTHUECKUX TIe-
PEMEHHBIX.

11. buonHauKanus Ha Pa3IMYHBIX YPOBHSIX OpraHU3allMU KUBOW MaTepuu MoneKysp-
HBII YPOBEHb.

12. buonHaukaus Ha pa3TUYHBIX YPOBHIX OpPTaHU3AllUY KUBOW MaTepuu. Y pOBEHb Op-
TaHOMU/IOB.

13. buonHaMKaIKs Ha Pa3TUYHBIX YPOBHSX OpPTaHHU3AIMH KUBOW MaTepuu. KineTouHbId
YPOBEHB.

14. bBuonHaMKaIus Ha pa3IMYHbIX YPOBHAX OpraHU3aINH KUBOM MaTepuu. TkaHeBoO ypo-

NN R W=

BEHb.

15. buonHauKanus Ha pa3IUYHbIX YPOBHSIX OPTaHU3ALMN )KUBOM MaTepuH. Y pOBEHb Op-
TaHOB U CUCTEM OPTaHOB.

16. buonHaMKanys Ha pa3IuYHbIX YPOBHSAX OpraHU3alUy >KMBOW MaTepuu. OpraHu3MeH-
HBII YPOBEHB.

17. buonHAMKaIMs Ha PA3JIMYHBIX YPOBHAX OpraHU3aluy KuBoil matepun [lomynannon-
HBI ypOBEHb. YPOBEHb COOOIIECTBA. DKOCUCTEMHBIN YPOBEHb.

18. buonHauKaus 3arps3HeHNN Bo3ayXa. VICTOUHMKM 3arpsi3HEHUS] 1 OCHOBHBIE 3arpsi3-
HUTEJIH.

19. buonHauKauys 3arpsi3HEHUIN BOJIBI.
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20. OCHOBHBIC MPUHIIUIIBI OMOTECTUPOBAHUS CTOYHBIX BOJ. OIlieHKa KayecTBa BOJ MPH-
POJHBIX BOIOEMOB.

21. buonHaukanus 3arpsi3HEHUN MOYBbI. 3arps3HEHUE arpOXUMHUKATAMHU.

22. buoTtecTupoBaHUe OKpPY>KaIoLIeH cpepl. 3a1a4 U MpUeMbl OMOTECTUPOBAHUS Kade-
CTBa CpEbl.

23. Cytb MeTogonoruu OuorectupoBanusi. TpedoBanus k Mmerogam 6rnorectupoBanusi. Oc-
HOBHbIE TIOJIXO/IbI OMOTECTHUPOBAHUSI.

7 HIEPEYEHh TH®OPMAIIMOHHBIX TEXHOJIOT Ui, NCIIOJIb3YEMbBIX
B NTPOIECCE OBYYEHUA

NupopMmanuoHHBIe TEXHOJOITHU — 00yUCHHE B 3JIEKTPOHHON 00pa3oBaTenbHOM cpesie ¢
LIEJIBIO PACLIMPEHHs 10CTyTa K 00pa30BaTelbHbIM pecypcaM, YBEIMUEHHUs KOHTAKTHOTO B3aUMO-
JEMCTBUS C TMPEToAaBaTesieM, TOCTPOCHUS MHIUBUIYaTbHBIX TPACKTOPHHA MOATOTOBKH, OOBEK-
TUBHOT'O KOHTPOJII U MOHUTOPUHIA 3HAHUN CTYJIEHTOB.

B oOpa3oBarenpHOM mporiecce Mo TUCIHUILIMHE HCIIONIB3YIOTCS CleAyIomne nH(popMaIm-
OHHBIE TEXHOJIOTHH, SIBJISIFOILMECS KOMIOHEHTaMH OJEKTPOHHOM HH(pOpMalMOHHO-00pa30oBa-
TenpHOM cpenbl bI'TIY:

e Cucrema snextpoHHoro ooyuenuss ®I'bOY BO «bI'TIY »;

e Cucrema «AHTUILTarHaT.BY3»;

e DJIeKTPOHHBIE OUOINOTEUHbIE CUCTEMBI;

e MynpTUMENUIHOE CONIPOBOXKICHUE JIEKIIMM U TPAKTUYECKUX 3aHATUH.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIITINHBI THBAJIMJAMMU U JIMIJAMHU
C Or'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbA

[Tpu oOyuyeHnH I C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS IPUMEHSIOTCS a/IalITHB-
Hble 00pa30BaTe/IbHbIE TEXHOJOIMH B COOTBETCTBUU C YCIOBHUSMH, M3JI0)KEHHBIMH B pasjiene
«Oco0eHHOCTH peanu3anuy 00pa3oBaTENbHON MPOTPAMMBI ISl HHBAIHM/IOB U JIUI C OTpPaHHYECH-
HbIMH BO3MOKHOCTSIMH 3[I0POBbs» OCHOBHON 00pa30BaTENbHOM MpOrpaMMsel (MCHOIb30BaHUE
CHENHANTBbHBIX y4EOHBIX MOCOOMI M MUIAKTUYECKUX MAaTEPHUAIOB, CIIEHUAIBHBIX TEXHUYECKUX
CpeACTB 00y4eHUs KOJJIEKTUBHOI'O M MHIMBUAYAJILHOTO ITOJIb30BAaHUS, TPEIOCTABIEHUE YCIYT ac-
CUCTEHTa (TIOMOIIIHKKA), OKa3bIBAIOIIET0 00y4a0IUMCs HEOOXOUMYIO0 TEXHUUECKYIO IOMOIIb U
T. I1.) ¢ y4ETOM UHIUBUIYaIbHBIX OCOOCHHOCTEH 00y4aroLIXCsl.

9 CIIMCOK JIMTEPATYPbI U THOOPMALIMOHHBIX PECYPCOB
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[Topran Hay4dHoii 51eKTpoHHOK 6ubimoreku — http://elibrary.ru/defaultx.asp.
[Mopran «buopasnoodpazue», BIODAT — http://www.biodat.ru/
Caiir MuHKCTEpCTBA TPUPOIAHBIX PECYPCOB | 3Kostoruu P® — http://www.mnr.gov.ru/

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

6. bBuorectupoBanue B Bompocax u otBerax http://bioassay.narod.ru/biotest/biot.html

7. buounnukanus BoAHON (ayHbl IO aHATOMUYECKUM U (DU3HOJOTHUYECKUM IOKa3aTe-
asim http://www.ecosystema.ru/Q7referats/mon_biota/mon_biota.htm

9.3 DJ1IeKTPOHHO-0MOINOTEYHbIE pecypChl
1. Polpred.com O630p CMU/CrnpaBounuk http:// polpred.com/news.
2. OBC «¥Opaiit» https://urait.ru/.

10 MATEPHAJIBHO-TEXHUYECKAS BA3A

Jlyig poBeieHNs 3aHATHH JIEKIIMOHHOTO THIIA, TPYNIOBBIX U MHAMBHUYaJIbHBIX KOHCYJIb-
TalUH, TEKYILEro KOHTPOJIS U IPOMEKYTOYHOM aTTECTALIUU UCTIONB3YIOTCS ay JMTOPUH, OCHALIEH-
Hble yueOHOU MeOeIblo, ayIUTOPHOM T0CKOM, KOMITbIOTEpOM(PaMH) ¢ yCTaHOBJIEHHBIM JINLEH3U-
OHHBIM CIIEHUAIN3UPOBAHHBIM MPOrPAMMHBIM OO€CIeYeHHeM, KOMMYTAaTOPOM JUIsl BbIXOJa B
AIIEKTPOHHO-OMOIMOTEYHYI0 CHUCTEMY M D3JIEKTPOHHYIO HH(OPMAaIMOHHO-00pa30BaTEIbHYIO
cpeny BI'TIY, MmynbTHMe AMIHBIMU IPOEKTOPAMH, SKCIIO3UIIUOHHBIMU SKpaHaMH, yueOHO-HarJIsA-
HBIMHU TIOCOOUSAMHU (TaOIMIIbI, MyJTbTUMEINIHbIE Tpe3eHTaln). [t mpoBeeHns 1a00paTopHbIX
3aHATUH TaKXke ucnoapzyercs Jlaboparopusi pusuvyeckol XUMHMHU, YKOMIUIEKTOBAaHHAS CIIELYO-
UM 000pYIOBAHUEM:

e KoOMIUIEKT ayTMTOPHOI Mebenu

e KomnpioTep ¢ yCTaHOBJICHHBIM JIMIIEH3HOHHBIM CIIEUATU3UPOBAHHBIM ITPOTrPAMMHBIM
obecrieueHrEM

e MynbTUMEIUNHBIN IPOEKTOP

e [Ipunrep

e DKCINO3ULIMOHHBIN IKpaH

el el


https://urait.ru/bcode/497106
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 SMP-cnextpomerp Hu3Koro paspemenus «Crnus Tpak» (1 wrT.)

e AxBamuctuiuisitop J3-10 (1 mT.)

e Becwt GF-300 (1 mT.)

e Becnol Topcuonnbsie BT-100 (1 mT.)

e Buckosumerp (4 mr.)

HNonomep (3 mT.)

Konaykromerp annon-4120 (3 mr.)

K®K-2 (1 wr.)

Jlrokemetp (1 mit.)

Memanka marautHas [1-2-6100 (2 mT.)

Monynb «Tepmuueckuil ananuz» (3 wrT.)

Monyns «Tepmoctar» (3 wT.)

Monynb «YHHUBEpCAIbHBIA KOHTPOJIIEPY (3 1IT.)

Moaynb «neKTpoxuMusd» (3 1IT.)

Moaynbs yHUBEpCATbHBIN (6 IT.)

Ha6op cut KII-131(1 mt.)

[Tomstpumerp (1 mT.)

[Torenmomertp (1 mit.)

LenTpudyra nadoparopuas OITH-8 (c poropom) (1 mit.)

[lItatuB asst 31€KTPO10B (2 mIT.)

OxcukaTop ¢ kpaHoM (1 mr.)

Monynb «O6menadbopaTopHbiiny (1 miT.)

Crnexrpodoromerp (1 mir.)

Crexrpoporomerp KOK-3KM (1 mit.)

KomrmiekT apuomerpos (1 mmit.)

Metponowm (1 mT.)

MocT peoxopaHsblii ¢ cocy oM

Tepmoctar TC-1/80 CITY (1 mir.)

[taTuBs! 17151 MpoOMPOK, HArpeBaTeNbHBIE MPUOOPHI, TabopaTopHas mocyaa

XUMUYECKUE PEaKTUBHI IO TEMATHKE JIA00OPATOPHBIX paboT
e VY4yeOGHO-HarJIsHbIe TOCOOUS - CIIal Ibl, TAOIUIIBI, MYJIbTUMEANIHBIE PE3EHTALIUH 110

mucruminiae « MHauKaus COCTOSIHUS OKPY KaroIe cpebh»

CamocrosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTcs B ayJIMTOPUSAX OCHAIIEHHBIX KOMIIb-
IOTEPHOM TEXHUKOMN C BBIXOJIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNbHYIO Cpey By3a,
B CIICHUAJIM3UPOBAHHBIX na60paT0pm[x MO0 JUCHUINIMHE, a TAKXKE B 3aJIaX J0CTYyIIa B JIOKAJIbHYIO
cets BI'TIY.

Hcnoab3yemoe nporpammuoe odecrieuenue: 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 XUMUYECKUX HAYK, TOLUEHT Kadeapbl XUMHH.
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11 IUCT UBSMEHEHHUH U JOITOJTHEHUM

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/I nas peamuzanuu B 2023/2024 yu. r.

Pabouas mnporpamMma IUCHMIUIMHBI TIepECMOTpeHa, OOCyXaeHa U ojo0peHa s
peanmu3anuu B 2023/2024 yueGHOM roay Ha 3acenanuu Kadeapbl Xumuu (mpotokosn Ne 9 ot 28
utoHd 2023 r.). B PII]] BHeceHbI cneayromue U3MEHEHHS U TOTIOJTHEHUS:

Ne mu3menenust: 1

Ne crpanuiel ¢ u3MeHenuem: 27
B Pazznen 9 BHeceHbI H3MEHEHHUS B CITUCOK JIMTEPATYPbI, B 0a3bl TaHHBIX U UHPOPMAIIOHHO-
CIPAaBOYHBIE CUCTEMBI, B 3JIEKTPOHHO-OMOIMOTEYHBIE pECYPChl. Y Ka3aHbl CCHUIKH,
o0ecrneunBaroIye J0CTYN 00y4YaroMMCs K 3JIEKTPOHHBIM YU€OHBIM U3/IaHUSM U
AIEKTPOHHBIM 00pa3oBaTenbHbIM pecypcam ¢ caiita PIT'BOY BO «BI'TIY».

YTBep:xkaenne usmenenuii u nonojHenuii B PILJI s peanuzanuu B 2024/202S yu. r.
Pabouas mnporpamMma JUCHMIUIMHBI TlepecCMOTpeHa, oOOCyXjaeHa U ojo0peHa s
peanmu3zanun B 2024/2025 yyeOnoM roay Ha 3acenanuu kadenpsr (mporokon Ne 8 ot 30 mas 2024

T.).



