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1 HOACHUTEJIBHASA 3AIIMCKA

1.1 Heap qAuCHMIJIMHBI: Pa3BUTHE AHATUTUYECKOTO MBILIUIEHUS Y CTYJIEHTOB, O0OyueHHe
UX TPOBE/ICHUIO aHAJM3a BEIIECTB M OOBEKTOB OKPY)KAIOLIEH Cpebl C MOMOIIbI0 XUMHYECKHX,
UHCTPYMEHTAJIbHBIX 1 OMOMHIUKAIIMOHHBIX METOJI0B, (JOPMHUPOBAHUE Y CTYAECHTOB IpEeACTaBIIe-
HUI 0 BO3MOXKHOCTSIX OMOJOTMYECKOTO KOHTPOJISI COCTOSIHHSI OKPY>KAIOLIEH CPEIbL.

1.2 MecTo aucuuniiMHbl B cTpykrype OOIT

Jucnunnuza «HAvKanus COCTOSHUS OKPYXKAIOLIEH Cpebl» OTHOCUTCS K JUCLUIIIIMHAM
10 BEIOOPY CTYyZIEHTa YacTH, (POPMUPYEMON ydacCTHHUKaMH 00pa3oBaTeIbHBIX OTHOLICHUH, bioka
b1 (b1.B.03.11B.02.02).

Jlis ocBOEHMS AUCHUILINHBL «IHIUKAIMSA COCTOSHUS OKPYKaroLIel cpesibl» 00yJaromiu-
€Csl UCMIOJIB3YIOT 3HAHUS, YMEHHUS, CPOPMHUPOBAHHBIE B X0/1€ U3yYCHHS TUCUUIUIUH «OCHOBBI 00-
el XUMHUWY, «AHAIUTHYECKAS XUMUSI.

1.3 IucuuninHa HanpasJjeHa Ha ¢popMupoBaHue caeayomux komnerenuuii: [1K-2:

- IIK-2. CnocoGeH oOCymIecTBIIATh NENAarornyeckyro JesTeIbHOCTh MO MPO(UIBHBIM
npeaMeraMm (JUCUMILIMHAM, MOAYJSIM) B paMKaX IpOrpaMM OCHOBHOI'O OOIIEro U CpPEJHEro
o01iero o0pa3oBaHysl, HHAMKATOPAMHU JOCTHXKEHHSI KOTOPOH SIBIISIOTCS:

e [IK-2.2 [Ipumensier OCHOBbI TEOpUH (DYHIAMEHTANIbHBIX U MPUKJIAJHbBIX Pa3JeIOB XU-
MUH (HEOpraHM4YeCKOt, aHAIMTUUECKOM, opraHuyeckol, pusnueckoit, xummun BMC, xumndyeckux
OCHOB OMOJIOTMYECKUX IPOLIECCOB, XUMUUECKON TEXHOJIOTUH) Ul PELIECHUS TEOPETUUYECKUX U
IPAKTUYECKUX 3a7au;

e JIK-2.3 Pa3pabarbiBaeT METOAMUYECKUE U HOPMATUBHBIE MaTepHajIbl B paMKax mnpodec-
CHOHAJIbHOU JIEATEIbHOCTH.

1.4 Tlepeyens MJIAHMPYEMBIX Pe3yJbTaTOB 00y4eHHs. B pe3ynbrare n3ydeHus IucLu-
IUTMHBI CTYACHT JOJDKEH:

- 3HATh:

TEOPETUYECKNE OCHOBBI MHAMKAIIMN COCTOSIHUS OKPYXKAIOIIEeH Cpeibl;

COBPEMEHHBIE METO/Ibl KOJTMYECTBEHHOTO aHaJIM3a U OMOJIOrMYeCKON MHANKALINH;
OCHOBHbIE OMOJIOTHYECKUE, XUMUYECKHE MTOHATHS, OMOIOTHYECKUE 3aKOHBI U SIBJICHUS,
COBPEMEHHBIE HCTOUYHUKH U IPUYUHBI 3arPSI3HEHUS OKPY’KaIOLIEH Cpebl;

METOJIbl U CTOCOO0bl 00pabOTKM MH(POpPMAIUHU PE3yNbTaTOB XMMHUYECKOIO IKCIIEpH-
MEHTa, Pe3yJIbTaTOB HaOIIOACHUN U U3MEPEHUH.

- YMeTb!

® CNOJb30BaTh COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOIMM JUIsl cOOpa M aHaiusa
HKOJIOTHUECKOM MH(pOpMaLIny;

® UCHOJB30BaTh NPUOOPHI U 000PYIOBAHUE MPU UHAUKAIIMOHHBIX UCCIEAOBAHUAX;

® PUMEHATh METO/bl MHANKAIIUN OKPYKAIOLIEH cpeibl Ha MPaKTUKE;

® TPUMEHATH HA IMPAKTUKE 3HAHHE OMOJIOTUYECKUX 3aKOHOB U SIBJICHUH.

- BJIaJeTh:

e HaBbIKaMH aHAJIM3a U NPEACTABICHUS DKOJIOTUUECKUX TAHHBIX;

e HaBBIKAMM OPIraHMU3ALMM U NPOBEIACHMS WHAMKAIMOHHBIX HCCIIEI0BaHUI; HaBbIKaMHU
paboThI ¢ MpubOpaMu 1 000PYIOBAHUEM;

® HaBBIKAMM AHAJIN3A COCTOSHUS OKPYKAOLIEH CpeJIbl;

® 3HAHUAMHU JJIS PELIEHUS MCCIEN0BAaTENbCKUX U IPUKIIAIHBIX 3aa4.

1.5 O0mas Tpyn0eMKOCTb TUCHHUILNINHBI «HANKAIMS COCTOSTHUS OKPYXKAIOIIEH CPEIb»
cocTaBsieT 2 3a4eTHBIX enuHullbl (nanee — 3E) (72 gaca).

[Iporpamma npenycMaTrpuBaeT U3ydeHHE MaTepuaa Ha JIEKIUAX U J1a00paTOpHBIX 3aHs-
tusx. [IpengycMorpena camocrosiTennbHas paboTa CTyI€HTOB 110 TeMaM U paszzenam. [Iposepka 3Ha-
HUI oCyIecTBIsAeTCs] (PPOHTANTBHO, WHANBUIYAIBHO.

1.6 O0beM TUCHUIIMHBI U BUAbI Y4eOHOI 1eATeJTbHOCTH

O0beM IMCHMIJIMHBI M BUABI Y4e0HOMH JesiTeIbHOCTH (09HasA opMa 00ydeHust)



Bun yueOHo# padoThl Bcero yacosn Cemectp 8
OO01mast Tpy10eMKOCTh 72 72
AyaUTOpHBIEC 3aHATHS 42 42
Jlexuun 18 18
JlaGopaTopHbIie paboThI 24 24
CamocrosTenbHas pabora 30 30
Bunx uTOoroBoro KOHTpoIIS: 3a4eT

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

YueOHO-TeMaTHUYecKHii IV1aH (04HAas (popMa 00ydeHH)

AyAUTOpPHBIE 3aHATHS
Bcero | Jlekuuu | JlaGopa- Camocros-
Ne HaumenoBanue TeM (pa3aesioB) TeJIbHasl
4acoB TOpPHBIE 3a-
HSITHSE padora
1. | BeeaeHue B HHAMKAIMIO COCTOSAHUSA 4 4 2
OKPY:Kalollel cpeabl
2. | XMMHKO-aHAJHTHYECKAH KOHTPOJIb 14 6 8 20
COCTOSIHMSI OKPYKAKOIIEH cpe/bl
3. | Onpenenenue OOIICH >KECTKOCTH BOJBI 2
TPHUIOHOMETPUYECKUM METOJIOM
4. | KadecTBeHHBIH aHaNN3 CTOYHBIX BOJ 2
5. | Onpenenenue kauecTBa NPUPOIHOM BOJIBI 4
6. | Buojlornyeckne MeToabl OLCHKH CO- 24 8 16 8
CTOSIHMS OKPY’KalolIei cpeabl
7. | OneHKa 9KOJIOTHYECKOTO COCTOSIHHSI [TOYB 4
8. | buonHaMKaAIMs TOKCUYHOCTH OCaJIKOB 2
OMOTECTHUPOBAHUS CHEKHOTO TMOKPOBaA
9. | OnpeneneHre HAKOIUIGHUS OpraHuye- 4
CKOTO BEIlleCTBa B OMoMacce pacTeHUi U B
II0YBE
10.| OnpeneneHre BIAKHOCTH JINCTHEB M HX 4
TYPrOpHOTO COCTOSIHHMSI KaK WHIMKAIUOH-
HBIX MPU3HAKOB B YCJIOBUSAX YIUYHBIX IO-
CaJIOK FOPOJICKUX IKOCUCTEM
11.| Kpecc-canat kak TecT-00beKT JIJIsl OLICHKU 2
3arpsi3HEHUS TOYBBI U BO3/lyXa
UTOro 42 18 24 30
HNuTepakTHBHOE 00yUeHHe 10 JUCHUILINHE
HaumenoBanue Bun Popma Koxa-Bo
Ne HHTEPAKTUBHOI'O
TeM (pa3aesioB) 3aHATHSA 4acoB
3aHATHS
1. | KauecTBeHHBII aHAIN3 CTOYHBIX BOJI JIb PaboTa B ManbIX Tpyn- 4
nax
2. | OnpeneneHue KauecTBa NPUPOTHON BOJIBI JIb Kelic-3ananus 4
3. | O1eHKa HKOJIOTHYECKOTO COCTOSIHHS MTOYB JIb PaGora B ManbIx rpyn- 4
nax
UTOT'O 12




3 COIEP)KAHME TEM (PA3/EJIOB)

PA3JEJ 1. BBEAEHUE B MHJIUKAIIMIO COCTOSSHUSA OKPYKAIOIIEW
CPE/bI

OO61ue noHsATHs 00 UHIUKAIIUU COCTOSHUS OKpYXatoiei cpeibl. OCHOBHbIE KOMITOHEHTBI
npupoaHOH cpensl. Kitaccubukanust 3arps3HsIONIMX BEMIECTB MO BUAY BO3ICHCTBUS U MEXaHU3MY
TOKcHuYecKoro aeucrtBus. [IpeaenbHo nqonmycTuMble KOHIEHTpauuu. [IpuoputeTHbie 3arpsa3Hsto-
e BeniectBa. CynmepIKOTOKCUKAHTBI. METObl MHIMKAIIMU COCTOSTHUS OKPY>KaIOIIEeH Cpebl.
[Tokazarenu kauecTBa aTMOC(PEPHOTO BO3/1yXa, IPUPOTHBIX BOJ, COCTOsIHUS 10YB. [IpoGooTdop 1
MpoOONOATOTOBKA T'a30BbIX, KUAKUX U TBEPJIBIX MATPHLL.

PA3JIEJI 2. XUMHUKO-AHAJTUTHYECKHA KOHTPOJIb COCTOSHUS OKPY-
JKATOIIEN CPEJIbI

Krnaccudukanus meronoB ananuza. XuMudeckue, GU3NKo-XUMHUECKHe U PU3NYECKUe Me-
oAbl aHanu3a. CUCTeMbl KaYeCTBEHHOI'O aHajIu3a. AHAJUTUYECKUE PEaKLMU KaTUOHOB U aHUO-
HOB.

BecoBbie MeToapl ananm3a (rpaBumetpust). Teopetrnueckue ocHOBBI. Knaccudukarus Be-
COBBIX METOJIOB aHaln3a. MeToIbl OCaXK/I€HUsI, OTTOHKH, BbIJIETIEeHUS. YyBCTBUTENBHOCTD U TOU-
HOCTh BECOBBIX METOJIOB aHaym3a. HemoctaTku rpaBumerpuu. [IpumeHenue rpaBUMeTpun B UH-
JTUKALUU COCTOSIHUS OOBEKTOB OKPYXKAIOIIEH Cpeibl.

O6beMHbIe MeTOABI aHaNK3a (TuTpuMeTpus). KonnuecTBo BeliecTBa SKBUBAJIEHTOB. 3aKOH
SKBUBAJIEHTHOCTH. [locTonHCcTBa TUTpUMETpUU. [IprMEeHEeHNE B OLIEHKE COCTOSIHUS OKPYXKarolen
CpEJBbL.

®oromerpuyeckuii ananmus. Iloctpoenue rpagynpoBouHbIX rpaduxoB. CrexrpodoTo-
MeTpbl. UyBCTBUTEIBLHOCTD U MOTPEITHOCTh (POTOMETPUICCKUX U CIIEKTPOPOTOMETPUUECKUX ME-
Toa0B. [I[puMeHeHre B MUHAUKAMU COCTOSIHUS OKPY KaroLen Cpeibl.

OcHoBHBIE MPOOJIEMBI aHATM3a TOPOJACKOTO BO3/lyXa, BO3/IyXa pabouel 30HbI, IPOMBIIII-
JICHHBIX W TPAHCIIOPTHBIX BHIOPOCOB. CrocoObl U METOIbI 0TOOpa Mpod BO3ayxa. XUMHUYECKUN
cocTaB Bo3ayxa. OrnpesieieHre HeOpraHnYeCKNX KOMITOHEHTOB BO3/lyXa MPUPOIHOTO U TEXHOTEH-
HOTO MPOUCXOKIEHUS: 030HA, OKCUIOB yIiepoJa, a30Ta, Cepbl, aMMHaKa, cepoBoopoa. Ompe-
JIeJICHUE OPTaHUYECKUX COSMHEHUN: aTu(aTUIeCKNX U apOMaTUUECKUX YTIE€BOAOPOI0B, KapOo-
HUIBHBIX U XJIOPOPTAaHUYECKUX COSANHEHH, (DEHOTIOB, CIUPTOB, 3PUPOB METATIIOOPTAaHNUYECKUX
COCIMHEHUH, MEPKaITaHOB, aTu(aTUIeCKNX aMHUHOB. AHAJIN3 ra30BbIX BEIOPOCOB TpaHCIOPTA.
Anpo3zonu: o0pa3oBaHue B aTMochepe, poiib B IEPEHOCE HEIETYUHX 3arpS3HSIONINX BEIIECTB.

WNunukamust cocTostHUST BOJHOM cpenbl. Onpenenenne 0000meHHbIX GU3ndeckux u ¢Gu-
3UKO-XMMHYECKUX TOKa3aTeNel, OMpelessiolUX KadyeCcTBO BOJIbI: MPO3PAYHOCTH, MYTHOCTH,
IIBETHOCTH, BOJIOPOJTHOTO MOKa3aTeNsl, OKUCIUTEIbHO-BOCCTAHOBUTEIILHOTO TOTEHITHAIA, IIEJT0Y-
HOCTHU, PACTBOPEHHOT'O KHCIOPO/a, OKUCIIEMOCTH, XMMUUYECKOTO U OMOXUMHUYECKOT0 MOoTpedie-
HUA kuciopona. OnpeneneHue WHANBUIAYATbHBIX HEOPTaHUUYECKHX KOMITOHEHTOB: XJIOPHJIOB,
(GbTOpUIOB, HUTPUTOB, HUTPATOB, PochaToB, cepocoaepKAIUX AHUOHOB, HOHOB aMMOHHUS, IIle-
JIOYHBIX U MIEIOYHO-3eMENBHBIX MeTauIoB. OnpeneneHne KecTKOCTH Boabl. OmpeneneHne cBo-
06oHOTO XJT0pa. POPMBI CYIIECTBOBAHUS TSKEIBIX METAJLIOB U PaJMOHYKIIEHI0B B Bogax. Cro-
COOBI UX KOHIICHTPUPOBAHUS.

[Ipuponnrpie opranuyeckue BerecTBa. OOIIas OlEeHKa COAEPKAHUS OPraHUYECKUX Be-
IIECTB: OPraHUYECKOTr0 YIJIepoa, a3oTa U pochopa. OCHOBHBIE KIIACCHI 3arPSA3HSIONIMX OpraHu-
YECKUX BEIECTB: TOBEPXHOCTHO-aKTUBHBIE BEIIECTBA, ()eHOIbI, He(DTENPOIYKTHI, TOJTHUAPOMATH-
YECKUE YIJIEBOAOPOJbI, a30T-, cepo- U ¢ochopcoaepxaiire NECTULHIBI, XJIOPOpraHUYecKue
(xJ0pcoaepIKalme MeCTUIUABI, MOJIUXJIOPHUPOBaHHBIE OM(EHHUIIBI, MOIUXIOPANOEeH30(ypaHsbl,
MTOJIUXJIOPIU-OE€H30-TT-TUOKCHHBI ).

Hcrounuku nomnajganus, ycTOWYMBOCTh B OKPYXaKoIIel cpefie, TOKCHYHOCTb, METOIbI 13-
BJICUEHUS, KOHLIIEHTPUPOBAHMS, PA3/I€IICHUS U ONPEICICHUS.

WNuaukaius mo4Bsl ¥ JOHHBIX OTJIOkKEeHHH. OCOOCHHOCTh MOYBBI KAK O0BEKTa U3YUCHUS.
XuMmudeckui coctaB moyB. ['ymycoBsie BemecTBa. CTpoeHne, peaKIMoOHHas ClIOCOOHOCTh, (PYHK-



UM B OKpyKatomien cpeae. OnpeneneHne 0000IEHHBIX. TTOKa3aTeNel: eMKOCTH KAaTHOHHOTO 00-
MeHa, KHCJIOTHOCTH, OKHCIUTEIbHO-BOCCTAHOBUTEIILHOTO MOTEHIIMANA, COJIEpPKaHus JIerKopac-
TBOPHUMBIX COJIeH, Ononornueckoi akTuBHOCTH. OnpeesieHne HeOpraHMIeCKUX KOMITOHEHTOB.
DJIEMEHTHBIN U MOJICKYJIIpHBIN aHam3. OCOOEHHOCTH MPOOOOATOTOBKH.

PA3AEJ 3. BUOJIOTUYECKHUE METOAblI OHEHKHN COCTOSIHUA OKPY-
JKAIOIIEN CPEJIbI

OO01mmas xapakTepucTUKa OMOIOTHYECKUX METOJ0B MHAUKAIMKA. buonHIuKanus u ouote-
cTUpoBaHue. buonHaukaTopel, TpeOOBaHUs, IPEIbABIAEMBbI K UX BbIOOPY. Buabl u THIIBI OMOUH-
nukaiuu. buonnankanuys Bo3ayHou cpeapl. OCHOBHBIE 3arpsI3HUTENN BO3IYIIHON CPEJIbI.

Buapl OMonHIMKAIMK BO3MYIIHOW Cpenbl. buoMHIuKamus BOJAHOW Cpeibl. XapakTepH-
CTHKa OCHOBHBIX MHJIMKATOPHBIX TECT 00BEKTOB. BHOTHYECKHIT MHIEKC BOIHBIX YKOCHCTEM.

buounaukamnus noys. [lokazaTtenu cocTosiHUS MOYBBL. bUOMHANKALIMS TIJI0IOPOIUS [TOYB.

buonHauKanys KHCIOTHOCTH, H30BITOYHOTO COJIEPIKAHUS XUMUYECKUX IJIEMEHTOB U (hU-
TOTOKCHMYHOCTU. OONIacTH MpUMEHEHHs] OMOMHIUKAIIHH.

4 METOANYECKHUE PEKOMEHJIALIMU (YKA3ZAHUA) 1JISA CTYAEHTOB
11O U3YYEHUIO JTUCHUITJIMHBbI

OOyyeHue CcKJIAIbIBACTCAd U3 AyAUTOPHBIX 3aHSITUH, BKIIOYAIOLIMX JEKIUOHHbIE U
1abopaToOpHbIE 3aHITH, U CAaMOCTOSTENbHON paboThl. B cooTBeTcTBHM ¢ TpeboBanusmMu OI'OC
BO B yuebHOM mpoliecce MHUPOKO UCTIONb3YIOTCSI HHTEPAKTUBHBIE (JOPMBI IIPOBEICHUS 3aHITUH.
[Tpuctynas K W3Yy4eHUIO AMCHUILIMHBI, HEOOXOIMMO, B TEPBYIO OUYEpE/Ib, O3HAKOMHUTHCS C
coJlepkaHueM pabodeil mporpamMmbl y4eOHOH IUCHUIUTMHBI. BXOMHOW KOHTPOJL 3HAHWHA U
YMEHUI OCYIIECTBIISIETCS B BUJI€ TECTUPOBAHUS. TeKyIMi KOHTPOJIb 3HAHUI U YMEHUM BKIIFOYAEeT
IIPOBEJICHUE KOJIJIOKBUYMOB, BBIIIOJHEHHE KOHTPOJBHBIX pabOT, OTYETOB IO JIAOOPATOPHBIM
pabotam, moaAroToBKy pedeparoB. TOroBbIil KOHTPOJIb 3HAHUN M YMEHUU Mperoiaraet caaqy
3ayeTa Cc OLIEHKOM B yCTHOMU (hopme.

Memoouueckue pexomenoayuu K 1eKyusim

BuumarensHOE cilylllaHu€ JIEKIIMM, YSCHEHHE OCHOBHOIO €€ COJIep)KaHMs, KpaTkas, HO
pa3bopumBasi 3alUCh JIEKIIUM — HENPEMEHHOE YCIIOBHE YCIEUIHONW CaMOCTOATENbHOH paboThI
Kaxzaoro cryaeHra. [loaToMy cTyneHTam, NPUCYTCTBYIOIIMM Ha JIEKIUSAX, BaKHO HE TOJIBKO
BHMMATEJIBHO CIyIIaTh MpenojaBaTeis, HO M KOHCIEKTUPOBATb OCHOBHBIE IIOJOKEHHUS.
KoHcniektupoBanue mpeacTaBiIsieT co00i CXaToe U CBOOOJHOE M3JIOKEHHE HanboJiee Ba)KHBIX
BONpPOCOB TeMbl. HeoOxoanMo u3beraTb MEXaHHYECKOTo 3allMCBhIBAaHHUS TEKCTa JIEKLUU 0e3
OCMBICJIUBaHUS €ro cojaepxkaHus. [lepen 3amuchio HagO MOCTapaThCsl BHAYaje MOHSATH CMBICI
CKa3aHHOI'0, HEOOXOUMO CTapaTbCsl OTIENUTh INIABHOE OT BTOPOCTENEHHOTO M, MPEeXJIe BCETo,
3amMcath OCHOBHOM MaTepuals, KIloueBble TMOHATUSA. Ecinu cymecTByeT HEOoO0XOIUMOCTh
NpUOETHYTH K COKPAILIEHHIO, TO HA0 YHOTPEOIATh OOIIETPUHATHIE COKpAILIEHHS.

Memoouueckue pexomenoayuu K npaKkmudeckum 3aHamusim

JIaGopaTopHble 3aHATHS TIO3BOJISIOT BRIPA0OTATh YMEHHSI M HABBIKH, TTOJIE3HBIE TPEI0/1aBa-
TEJI0 XMMUU B Oyaylel nenaroruuyeckoi npaktuke. [locne nexkuuu CTyAeHT AOHKEH MO3HaKO-
MUTBCS C TUTAHOM JIA0OPATOPHOTO 3aHATHS, H3yYUTh JUTEPATypy U HHPOPMAIIMOHHBIE PECYPCHI
10 U3y4aeMoi Teme. DTO IOMOKET €My BBITIOJIHUTE 3aJjaHusl Ha 3aHATHsAX. Bo BpeMs gaboparop-
HOU pabOThI CTYJIEHT JOJKEH COCTaBUTh B TETPAJW OMHUCaHWE PabOTHI, JOMOIHUTH PacUETaAMH,
BbIBoJIaMu. [Ipy HEOOXOAMMOCTH OH MOXKET TPOKOHCYIBTHPOBATHCS C MPENOJaBATEIIEM.

Memoouueckue pexomenoayuu K opeanu3ayuy CamocmosamenbHol pabomol

CamocTosTenbHas paboTa CTy/IEHTOB MOJIpa3yMeBaeT Hamucanue pedepara, moAroToBKy K
TECTUPOBAHUIO, KOHTPOJBHBIM paboTam, KOJJIOkBUyMy. PabGora ¢ yueOHOU mnuTepaTypoi
paccMaTpuBaeTcs Kak BUJ yueOHOM paOoThI U BBITIOIHSAETCS B IIpeieax 4acoB, OTBOJIMMBIX Ha €€
uzyuenue (B pasznene CPC). Kaxaprii oOyuaromnuiicss obecredeH ITOCTYNOM K OMOIMOTEYHBIM
dboHgamM yHUBEpCcUTETA U Kadeaphl.



YueOHO-MeTOIHYECKOE 00ecTiedYeHe CAMOCTONITEILHOI PaGoThI CTYIEHTOB MO THCIHILIHHE

KoJsmuecTBo ya-
HaumenoBanue ®opmbl/BHABI COB, B COOTBET-
Ne s CTBHH C y4eOHO-
pa3aena (TemMbl) CaMOCTOSITEJIbHOH PadoThI TeMATHIECKIM
IJIAHOM
1. | Beenenwue B uHauKa- | Mi3ydeHrue OCHOBHOM JTUTEPATYPHI 2
LU0 COCTOSITHUS W3yuenue nonoIHUTENbHON JIMTEPaTyphl
okpykatromei cpeasl | Odopmiienue 1abopaTopHOl paboThI
[TonroroBka oTueTa mo 1abopaTopHOI padboTe
2. | XuMuKo-aHanuTHue- | 3yueHne oCHOBHOM JIUTEPATYPHI 20
CKMI KOHTPOJIb CO- W3yuenue noNnoIHUTENbHON JIMTEpaTyphl
cTostHUS OKpyXk)ato- | OdopmiieHne 1abopaTopHOr pabOThI
e cpeIbl [TonroroBka oTyeTa 1o J1abopaTopHOI padboTe
3. | buonornyeckue me- | M3yueHue OCHOBHOU JUTEPATYPHI 8
TOZBI OLIEHKH COCTO- | M3ydeHHe TONOJHUTEIBbHON JIUTEPATyPhl
sHus okpyxatomieir | Odopmiienue abopaTopHoii paboOTHI
CpeIIbI [TonroroBka oTyeTa 1o J1abopaTopHOM padboTe
UTOro 30
5 IPAKTUKYM IO JUCHHAIIJIMHE
[TPUMEPHBIE TEMbI JIABOPATOPHbBIX PABOT
Ne Tema 3anATHA Tema s1a6opaTopHoOii padoThI Beero
4acoB
1. | Xumuko-aHanuTu4eckuit koH- | Onpenenenue oOIIel KECTKOCTH BOABI TPH- 2
TPOJIb COCTOSIHUSI OKPYXKAIOIIEH | JOHOMETPUIECKHM METOI0M
cpeabl KauecTBeHHBIN aHAIN3 CTOUHBIX BOJ 2
OmnpezneneHne Ka4ecTBa MPUPOTHON BOJIBI 4
2. | buonoruueckue MeTOIbI O11eHKa HKOJIOTMYECKOTO COCTOSIHUS TTOYB 4
OLICHKHU COCTOSIHHA OKPYXKalo- | BUOMHIUKANNS TOKCHIHOCTH OCAIKOB OHOTE- 2

Ieil cpeasl

CTUPOBAHUS CHCIKHOI'O ITOKPOBA

OHpCI[CJ'ICHI/IG HAKOIINICHHUA OPraHU4YCCKOro
BCIICCTBA B ouomacce paCTeHI/Iﬁ H B IIOYBC

N

OnpeneHeHI/Ie BJIA’)KHOCTH JIMCTHEB U UX TYp-
TOPHOTO COCTOSAHUSA KaK HWHIAWKAOUOHHBIX
IMMPU3HAKOB B YCIIOBUAX YJIMYHBIX ITOCAOK I'0O-
POACKHX SKOCHCTEM

ercc-canaT KaK TEeCT-00BEKT JJI1 OOCHKH 3a-
TPA3HCHUS IMOYBBI U BO31yXa

Hroro

24 4

Omnpenesienue 001eH KECTKOCTH BOAbl TPHJIOHOMETPUYECKHM METO10M

JlabopaTopnasi padora Ne 1

Heap padoTel: onpenenuTb oOUIYIO )KECTKOCTh MPUPOIAHBIX BOoA. Chenarh BBIBOJ O COOT-
BETCTBUHM MOJIYYEHHBIX pPE3yJIbTaTaM HOPMaM.
Wonb! kanpumst 1 Maraust 00pasyroT mpouHble coeauHeHus ¢ Tpunonom b (nBynarpueBoi
COJIBIO ATUJICHIUAMUHTETPAYKCYCHOU KUCIIOTHI):

NasH2R + Ca?* — NayCaR + 2H",
NazH2R + Mg?* — Na;MgR + 2H".




WNHaukaTopaMu IpU 3TOM METOJE CIIy’KaT a30KPACUTENH: XPOMOTEH YEPHBIN MU KUCIIOT-
HBII XpOM TEMHO-CUHMM, 00pa3yrolie ¢ MOHaMU KaJlbL[Usl U1 MarHusi COSAMHEHUs], OKpallleHHbIe
MHaye, 4eM caM Kpacureib. Hampumep, BOJHBIM pacTBOp XpPOMOI€Ha YEPHOIO MMEET CHHIOKO
OKPACKY C 3€JICHOBAaTbIM OTTEHKOM, COCIMHEHUE UHANKATOPA C MOHAMH KaJIbLMs U MAarHusi — BULII-
HeBo-KpacHyto. [Tponssenenne pactBopumoctu (I1P) kanpuneBoit (MaruueBoil) oM HHAMKATOpa
ke [1P xampiimeBoro (MaraueBoro) coequnenus TpwioHna b, moaromy npu gobasnenun Tpu-
noHa b B Boy, OKpalIeHHYI0 HHIMKATOPOM XPOMOI'€H YEPHBIA B BUIIHEBO-KPACHBIM LBET, 10JI-
JK€H HaCTYIIUTh MOMEHT, KOT/1a OKpacKa NepeuieT B CHHAN C 3€JICHOBAaTbIM OTTEHKOM LIBET. DTO
OyZeT COOTBETCTBOBATH TOYKE SKBHBAJCHTHOCTH, T. €. 3aBEPLICHHUIO PEAKIIMA OOMEHA MEXIY
MOHaMHU KaJblusl (MarHus) MHAMKAaTopa Ha MOoHbI HaTpus Tpuiona b.

TurpoBanue Tpunonom b nporekaer HopmanbHO ipu pH ~ 10-11, no3Tomy B UCTIBITYyEMBIiT
BOJIHBIN pacTBOp 10 TUTpoBaHus TpuioHoMm b ciienyer BBecTH COOTBETCTBYIOINIM Oy epHBbIii pac-
TBOD JUIs NTOAIep>KaHus ocTosiHeTBa pH.

Xonx onpenesieHAs U pacyeT

B xornueckyto konbouKy oToepuTe He0OOXOMMOE KOJIMIECTBO UCTIBITYeMoi BozbI (100 mu,
50 mu1 um 25 M1 B 3aBUCUMOCTH OT NpeAIaraeMoi *ecTKOCTH BOJIbl), IPUIIEHTE 5 MJI aMMHay-
HOTO OyepHOro pacTBOpa, 5-7 Kaneilb HHAUKATOPA U 3Ty CMECh MEIJICHHO TUTPYHTE pacCTBOPOM
Tpunona b 1o nepexona 1sera pactsopa k cuHeMy. OIBIT TOBTOPUTE 2-3 pa3za U BO3bMUTE CpE-
Hee 3HadeHue KoaumyectBa Ml Tpuinona b, momeaiiero Ha THTpOBaHUE.
Berruncienue xectkoctd (JK) B Mot mposenute o gopmyste

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

V1 — o6wem pactBopa Tpuiiona b, u3pacxomoBaHHbIi Ha TUTpOBaHKE IPOOBI BOBI, MiT; K — mo-
npaBouHbli K03 dunment ansg Tpunona b (ans npusenenus k 0,05 H); V2 — 00beM BoJIbl, B3ATON
JUISL aHAJIN3a, MIL.

, TIIe

Bompocsr
1. YeMm 00ycioBII€HA )KECTKOCTh BOABI? MeTo | onpeaeeHusl.
2. [Touemy npu onpenencHnH KECTKOCTH BOBI UCIIOIB3YIOT MHAUKATOP?
3. Yo Takoe TOUKa SKBUBAJIEHTHOCTH?

JlabopaTopnasi paGora Ne 2
KavecTBeHHBII aHAJIN3 CTOYHBIX BOJ
ean: onpenennTe KaYECTBEHHBIN COCTAB IPUPOIHBIX BOJ
2.1 O6napyxenue nona Fe3*

1. B3aumozaeiicTBre ¢ poIaHUAOM AMMOHMS

Ponanun ammonust (NH4SCN) obpazyet ¢ nvonamu Fe3* ponanun xeneza Fe(SCN)s, mpen-
CTaBJISIFOIINM cOOO0M pacTBOPUMOE B BOJIE BEIIECTBO KPOBABOKPACHOTO LIBETA!

Fe3* + 3SCN~ — Fe(SCN)s.

DTO 0/IHAa M3 BAXKHEUINX U Hanbosiee YyBCTBUTENBHBIX peakiuii nona Fe3+. O6Hapyxe-
HUto MemaroT cuiibHble okucnuTenu (H202, KMNnOgs u ap.), Tak Kak OHU pa3pylIaloT poAaHua-
HOHBI, a TaKXke PTOpuabl, coiu GocPopHOH, I1aBeneBoil, BAHHON, TMMOHHOW U HEKOTOPBIX IpYy-
THX KHCJIOT, oOpasytomue ¢ nonom Fe®" manmomucconmupyronie KoMIIEKCHbIE COeIUHEHHS.

IIposedenue onvima

ITomecTute B mpobupky 1-2 Mi uccieayemoro pactsopa, croiabko xe HCI u mo xamisam
no0aBysiiTe pacTBOp poAaHuia aMMoHus. [losiBlieHne KpOBaBOKPAaCHOTO OKPAIIUBAHUS SBIISETCS
MPU3HAKOM MPHUCYTCTBUA B ipode noHos Fe3+.

2. BzanmopeiicTeue ¢ rekcannanogepparom (II) kaaus



I'excarmanogeppar (II) xamus Ka[Fe(CN)s] (;kenras KpoBsiHast COJIb) B CIIA0OKHCIIBIX pac-
TBOpax 06pasyeT ¢ nonamu Fe* TeMHO-cHHUIT 0canoK «GepIMHCKOI Ta3ypu»:

4Fe3+ + 3[Fe(CN)G]4~ — FE4[Fe(CN)G]3l-
bepnunckas nazyps

Jpyrue KaTHOHBI HE MEIIAIOT TPOBECHHUIO 3TON peaKlUu.

IIposedenue onvima
K 1-2 M po6s1 cTounoi Boas! no6asbTe 1 Ma 2 M pactBopa HCI u o karsim npubas-
astiite pactBop Ka[Fe(CN)e]. OOpa3oBaHue TEMHO-CHHETO OCajlka CBUJCTEIbCTBYET O MPHUCYT-
cTBUM HoHOB Fe*:
2.2 O6napy:xenne nona Fe?*
Bzaumooeticmeue c eexcayuanogheppamom (L) xanus.
I'ekcanmanodeppar (II1) xamus Kz[Fe(CN)s] (kpacHass KpoBsiHast COJIb) B CIIA0OKHCIOM
pactBope o0pa3zyeT ¢ nonamu Fe2+ cuHuit ocaiok «TypHOYIE€BON CHHIY:
3Fe?*+ 2[Fe(CN)s]*~ — Fes[Fe(CN)s]2) TypuOyneBa cumb.
Ocaiok HepacTBOPUM B KHCJIOTaX, HO pa3Jiaraercs IejiodaMu. JTa peakius Haubosee xa-
pakTtepHa st noHoB Fe?*. O6napyxenuio Fe?" ¢ moMoIpo KpacHoi KpOBSHOI CONH HE MEIIAIOT
NpyTue KaTHOHBI.

IIposedenue onvima
K 1-2 ma uccnenyemoii cTouHoi BOJbl 100aBbTE PaBHBIA 00BEM COJISHOW KHUCIOTHI U I10
karuisam npubassiite pactBop Ks[Fe(CN)g]. O6pa3oBanue cuHero ocaaka TypHOYIeBO# CHHU sB-
JseTcsl 10Ka3aTebCTBOM HPUCYTCTBHS HOHOB Fe?*

2.3 O6napyxenne nona Co?*
BzaumopeiicTBue ¢ pojaHuI0M aMMOHHUS

B cna6okwucioit cpene monsl Co?" o6pazyror ¢ NH4SCN KoMIIeKCHBIE HOHBI COCTaBa
(NH4)2[Co(SCN)4]:

Co%" + 2NH4" + 4SCN~ — (NH4)2[Co(SCN)a].
[Ipu 3TOM pacTBOp OKpammBaeTcs B cMHUH 1BeT. Ecnu k moiayuyeHHOMY pacTBopy npuoa-
BUTh aMUJIOBBIM CIIUPT, TO 0Opa30BaBIIeeCcs COCAMHEHUE U3BJIEKAETCS CIIUPTOM M OKPALIMBAET
€ro B CUHHII IBET.
IIpogedenue onvima
DTy peakiiio MOXHO MTPOBECTH KaneabHbIM MeToZioM. Ha ¢uibTpoBanbHyto 6ymary mo-
CJIeI0BAaTENIbHO HAHECUTE KaIUIio aHamu3upyemMoro pactopa u pactBopa NH4SCN. Ilocne storo
Oymary akKypaTHO MOJICYLIMTE HaJ INTUTKON WM HaJ TNIaMeHeM CIUpTOBKU. [Ipu Hamuuy noHOB
Co?" mATHO TI0 Mepe BHICHIXaHHS OKPANIMBAETCS B CHHHIT IIBET. [IpH TakoM crocobe MpoBeieHHus
peaKIuy Apyrye KaTHOHBI He MeNTaloT o6Hapyxkenuto Co?*

2.4 Oonapy:xenue nona xpoma (VI)
Ecmm x pactBOpy, comepikamieMy Xpomar Wi OMXpoMaT-WOHBI, MPUOABUTH CEPHYIO HIIH
a30THYI0 kucioty Ao pH 2-3, a 3arem nepokcua BoJIopoJa, TO MOSIBISETCS CUHEE OKpPAILIMBAHUE,

00yCIIOBIIECHHOE 00pa30BaHUEM TEPOKCHIHOTO COCAMHEHHUS XpOMa — HAJIXPOMOBOW KHUCIOTHI
H.CrOs:

Cr,07% + 4H,0;2 + 2H" — H2CrOg + 3H:20.

HajaxpomoBasi KMCIIOTa B BOIHOM cpesie ObICTpo pasnaraercs. [105ToOMy peKOMEHIyeTcs
NpUOABIATE HECKOJIBKO Karellb OPraHUYeCKOrO PacTBOPHUTENS, B KOTOPOM HaJXPOMOBasi KUCIIOTA
OoJiee ycToluMBa. JTa peakiys MO3BOJSET 0OHAPYKUTH HOHBI Xpoma (V) B pUCyTCTBUM JTHOOBIX
JPYIUX HOHOB.

IIposedenue onvima
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K 1-2 M uccienyeMoro pactBopa, MOAKHCICHHOTO a30THOM KHCIIOTOM, mpubaBbTE He-
CKOJIbKO Kareidb H30aMuiIoBoro crmpra, 1-2 mu H2O2 m pactBop B3OondTaiite. OkpammBaHue
BCIUIBIBAIOILIETO HABEPX CJI0S1 OPraHUYECKOTO PACTBOPUTEIS B IPKO-CUHUM LIBET CBUAETEILCTBYET
0 MPUCYTCTBUU B PACTBOPE MOHOB LIECTUBAJIEHTHOI'O XpoMa.

2.5 O6napy:xenne nona Cr*

Oxucnenue Cré* 6 xpom (VI).

O6napyxenne nona Cr¥* ocHoBano Ha ero oxucienuu 10 xpoma (VI) ¢ mocneayonmum ero
orpezieNieHueM 0 METOIMKe, IPUBEACHHOMN B MpeblayIieM onbite. Takum oOpa3zom, oOHapyKe-
nue Cr®* BO3MOKHO TOJBKO HPHU OTCYTCTBMH B pacTBope coenuHenuit xpoma (VI). B menounoit
cpelie B KaUeCTBE OKHCIUTENEH MOTYT OBbITh MCIIOJIb30BaHbl FAJIOTE€HBI: XJIOp, OpOM, a TakKe Ie-
pokcua Bojopozaa. B kucnoii cpee — nepMaHraHaT Kayums win nepeyibdar ammonus. Hampumep,
C TIEpMaHTaHATOM KaJlus PeaKiusi IPOTEKaeT B COOTBETCTBUU C ypaBHEHUEM

10 Cr¥ + 6 MnO4 + 11H20 — 5 Cr207*” + 6 Mn?*+ 22H".
IIpogedenue onvima

Haneiite B mpoOupky 1-2 mi1 ucnbITyeMoro pactBopa, croibko xe H2SO4 u 2-3 mi pac-
tBopa KMnO4. Harpeiite peakuinoHHyto cMech. UTOOBI UMETh YBEPEHHOCTh B TOM, YTO IIEPMaH-
raHara Kajus XBaTUJIO Ha OKHCIIEHUE BCEX IPUCYTCTBYIOIIUX B PACTBOPE BOCCTAHOBUTEINEH, B TOM
ymcie u Ha okucienue Cr*, ero HyXHO T00ABIATH 70 TEX IIOp, MOKA PacTBOp (MO OKOHYAHHH
HarpeBaHus) He OyJeT OKpalleH B MAIMHOBO-(PHOJIETOBLIH 1BeT. [Ipy 3TOM nmepmaHranat Kanus
oOpa3yeT Npu B3aUMOAECUCTBUU C CyJIb(PATOM MapraHia ocajoK JAMOKCHIA MapraHiia KOpU4He-
BOTO I[BETA

2MnOg4+ 3 Mn?* + 6 H,0 — 5 MnO2| + 4 H*,
JIOOMBIIMCH TOSBJICHUS MaJUHOBO-(DMOJIETOBOIO OKpAIIMBAaHUS PAcTBOPa, OCAIOK OT(HIIb-

TpYHITE, a paCTBOP MCIIBITANTE (TOCIIE OXJIAKICHM) Ha MpUCYTCTBUE HOHOB XpoMma (V) peakuueit
00pa30BaHUs HAJIXPOMOBOM KUCIIOTHI (CM. IPEBIAYIIHUN OIIBIT).

2.6 Oonapy:xkenue nonos Cu?*
BsaumopeiicTBue ¢ THocynbpaToM HaTpus.
Tuocynsdar HaTpus Na2S;03 B KHCIIO¥ cpeie IpH HarpeBaHuH obpasyer ¢ nonamu Cu?’ uepHsbIit
ocanok cynbbuna meau (I) CuzS:
2Cu?* + 25,05% + 2H,0 — CuzS| + S + 2S04%+ 4H",

IIposedenue onvima

ITomectuTe B poOUpKy 1-2 MIT HCClIeyeMOro pacTBopa, HeCKOIbKO Karesb 1M pacTBopa
H2SO4 u 2-3 xpucramrka NaxS»03. [TonydeHHyr0 cMech Harpeiite moutH a0 kunerus. Oopaszo-
BaHME YEPHOTO 0CaJIKa CBUIETENLCTBYET O HATMYUHU B pacTBOpe noHoB Cu?™

2.7 O6napyxenune nonos Ni’*

N306uparenbHbIM U 4yBCTBUTEIBHBIM PEAareHTOM JIj1s1 OOHAPY>KSHUSI MIOHOB HUKEJIS SIBIISICTCS
JTUMETHIITIINOKCUM. B aMMua4HOM pacTBope OH 00pa3zyeT ¢ MOHAMHU Ni?* 0cajioK MaJHHOBOTO
IIBETA.

Ilposeoenue onvima
PeaKumo HpOBOJIS[T KaIllCJIbHBIM MCTOOAOM.
1. B omcymcmeue meuiarouux uoHos

Ha ¢unbrpoBanbHyto Oymary mociieoBaTeJIbHO HaHECUTE M0 OJAHOM Karule UCCIIEyeMOro pac-
TBOpA M TUMETUITIMOKCHUMA, 3aTeM 00paboTaiiTe MOKpoe MATHO NMapaMu aMMHaka (B TeueHue 1 -
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2 MMH J€p>KUTE HaJl CKISHKOM C KOHLEHTPUPOBAHHBIM pacTBOpoM ammuaka). Ilpu Hanmuuu B
poOe MOHOB HUKEJIS MATHO OKPAIINBAETCS B KPACHBIH LIBET.

2. B npucymcmeuu mewanouux uoHoe

Ha monocky 6ymaru nomecture karmmo pactBopa NazHPOj4, mocie uero B eHTp MOTy4YHB-
HIETOCs BIAXKHOTO ISITHA HAHECUTE KAIlTIO0 UCCIEAYEMOT0 pacTBOPa, 3aTEM eIle Karllio pacTBopa
Na2HPOa. Ilocne Bropuunoii 06padoTku pactBopoM NaHPO4 o6BenuTe MATHO 10 miepudepun
KaIMAJUISIPOM C PaCTBOPOM JTUMETHIITIMOKCHMA U 00paboTaiiTe mapaMu aMmMuaka. B mpucyrcTBuun
Ni2* o6pa3syercs po30BOE MATHO.

Ponbe NapHPOj4 3akimouaercst B TOM, 4TO OH 00pa3yeT ¢ KaTHOHAMHU, MEIIAOIUMU 00HapY-
XKEHHIO, TpyAHOpacTBopuMbIe Bochatel, Hanpumep FePO4, KoTOpBIE OCTalOTCS B IIEHTpE ISATHA.
Bonee pactBopuMelii hocdat HUKENS pacronaraetcs o nepudepun MsaTHA, TAE €r0 U OTKPHIBAIOT.

Oonapy:xkenue anunona Cl-

OKHCIICHNE XJIOPHI-MOHOB U 00pa30BaHUE XJIOpa
Cunbabie okuciutenn (KMnOs, PbO2, KCIO3 u ap.) B kucnoit cpene okucistior annod Cl™ 1o
CBOOOIHOTO XJIOpa, HAIIPUME:

10 CI + 2 MnO4+ 16 H* — 5 Cl21 + 2Mn? + 8 H0.

Jlnst oOHapyKeHHs ra3000pa3HOro XJIopa MOKHO HCIIONIB30BATh BIAXKHYIO HOAKpaXxMailb-
HyI0 Oymary, KoTopas B IPUCYTCTBUH XJIOpa CUHEET B pe3yJbTaTe
peakiuu
2IF+Cly — 12 + 2CI7;
I2 + kpaxman — cuHee OKpallvBaHue.

IIposedenue onvima
K HeckonmpkuM KarisiM HCHBITYEMOTO pacTBOpa J00aBbTE€ TaKOW k€ 00BEM pacTBopa
KMnQg, 2-3 kannu konueHTpupoBanHoit H2SO4 u Harpeiite (nmof Tsroii!). [locunenue BnaxHoR
HoakpaxMalibHOW Oymaru, MOJHECEHHOH K BBIXOAY M3 MPOOHPKH, CBHIETEIBCTBYET O HATMYUU
XJIOPU-MOHOB B aHanu3upyemMoM pactBope. PactBop KMnO4 B xoz1e peakiiuun odecriBeunBaeTcs,
a MpH U30BITKE OKUCIUTENS 00pa3yeTcsi KOpUYHEBO-OyphIit TMOKCH]T MapraHia.

Oo0napy:xenne HoHoB SO4*

OO6pa3oBaHue MajJopacTBOPUMOro cyibdara Oapus.

HaunGoiee xapakTepHbIM cBoiicTBoM SO42 sBNIsIeTCs 06pa3oBaHNe HEPACTBOPHMOTO B KHC-
notax ocaaka BaSO4. 910 cBONCTBO oTaMUaeT Cyab(haTHOH OT BCEX IPYTUX aHUOHOB!
Ba®" + SO4°— — BaSOa|.

Peaxius mexay SOs2u Ba?'cTanoBuTcs eme 6onee crienupuyHoil npyu J00aBIeHHH He-
OompiIoro konuuectsa pazbasieHHoro pactBopa KMnOgs. Ilpu 3ToM 00pa3yrorcs cMmelaHHbIe
KpHUCTaJIbl KpacHO-(HOJETOBOrO IBeTa Onaroaaps yactTuuyHoMy 3axBary KMnOgs ocaxnaro-
mmmMcest cynbdarom Oapusi. OkpaleHHble H30MOPQHBIE KPUCTAIIIBI HE 00€CIIBEUNBAIOTCS MTPU J10-
0aBIeHNM EPOKCHJIA BOAOPOAA, B TO Bpemst kak KMnOy, ocTaBiimiicss B pacTBOpe, BOCCTaHABIIH-
BaeTcs ¢ 0Opa3zoBaHeM OecrBeTHOTo Mn?*:

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

IIposedenue onvima
K 2-3 kamisim HCTIBITYEMOTO pacTBOpa, MOJAKUCICHHOTO YKCYCHON KHCIIOTOM, 100aBbhTE 2-
3 xaru 0,011 pactBopa KMnO4 u 1-2 xanm HUTpara 6apusi, a uepe3 HeKoTopoe Bpems 1-2 karum
H20,. ObpazoBaHue OKpaIieHHOT0 KpacHO-(HUOJIETOBOTO 0Cajika, He 00ECIBEUNBAIOIIETOCS MPH
no6asnenun H202, cBUIETENBCTBYET O IPUCYTCTBUH B UCTIBITYEMOM PAaCTBOPE CYIb(aT-HOHOB.
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Oonapy:xenue noHoB NOs~

BaunmogeiictBue ¢ cynbdartom xenesa (I1). Peakius 6yporo nsTHa.
Cynbdar xkenesa (II) FeSO4 B mpucyTcTBUE cepHON KUCTOTHI 00pazyeT ¢ NO3~ KOMITJICKCHOE CO-
equnenue [Fe(NO)]SO4 6yporo msera:

6Fe’*+ 2NOs + 8H" — 6Fe3* + 2NO + 4H,0,
Fe?* + NO + SO4*— — [Fe(NO)]SO..
Peakuuu Memarot anuoHbl Br— u [, KoTopsle naroT cxonHble 110 OKpacke Brz u Io.
IIposeodenue onvima

B npoOupky wim Ha yacoBoe crekio nomectute 1-2 xpucrammka FeSOs, nobasbre 1-2
KaIUTd MCIBITYEMOTO PacTBOpPA, a 3aTeM Karutio KoHneHtpupoBanHoi H2SOs. ObOpazoBanue Bo-
KPYT KPUCTAJUIOB OypOTro KOJIbIIa CBUIETEILCTBYET O IIPUCYTCTBUH HUTPAT-HOHOB.
Pe3ynbraThl OmbITa IO KAUECTBEHHOMY aHAJIM3y CTOYHOW BOJIbI 3aHECHTE B TAOJIHILY.

Onpenensemslii | YpaBHEHUE Ycnosus mipo- Oxumaemslii | HaOmronenus | BriBog
HOH peakuuu BEICHUA ekt

JlabGoparopHuas padora 3
Onpenenenue kauyecTBa NPUPOIHOM BOABI

enpb 3aHATHA: PACCMOTPETh XUMUYECKUI COCTAB IIPECHBIX BOJ, IPOBECTH KA4ECTBEHHBII
aHaJIU3 BOJONPOBOIHOM BObI, BBISIBUTH BIUSHUE COJIEH TSKEIBIX METAJUIOB, COJEPKAIINXCS B
BOJIE€ Ha OMOJIOTMYECKHE CUCTEMBI.

O0beKTHI HCCJIeA0OBAHMSA: BOJOIIPOBOIHAS U pE€UHas BOJA.

OO0opynoBaHMe W PeaKTHUBBI: [IMIUHJPHI, KOOI MHpoKoropisie Ha 150-200 mi, MepHast
Koj0a Ha 50 MII, 4acoBOE CTEKJI0, MPOOUPKHU auameTpoM 13-14 MM, MUNETKH, CTEKISTHHBIC TMa-
704KH, (papdopoBble yalku, O6enblii 3kpaH (Oymara), CIUPTOBKH, acOECTOBBIE CETKH, JIEKTPO-
TJINTA, BOJIIHAs OaHsl, aHAM3UpyeMas BOJa, TMCTUJUTMPOBaHHAs Boja, peakTuB Hecnepa, 50%-
HBII pacTBOpa TapTpara Kajaus HaTpus (cerHerosa coub), 0,5%-Hblil pacTBOp CalMUMIAT HATPHs,
pactBop H2SO4 (10 1.), pactBop NaOH (10 u.), NH4OH (koHn1r.), pactBop CH3COOH (2 1.), 2%-
Hbli pactBop KI.

IHopsinok BbINOJHEHHUS PA0OThI:

OmnbiT Ne 1. OpranoJienTuyeckue CBOMCTBA BOJbI.

A) Onpeodenenue yeema 600ui:

B mwimnap HanuBaroT uccneayemyto Bony. [lpocmarpuBaroT LMIMHIP CBEpXY HA OeroM
¢done, oTMeyas IBET, OTTEHOK, UHTEHCUBHOCTh OKPACKU BOABI (IIBET BOABI MOKET OBITh JKEITO-
3€JICHBIM, OPAH)KEBBIM, >KEJITHIM, KPACHBIM, OYpbIM, CHHUM, CUHE-3€JICHBIM, 3€JICHBIM).

b) Onpeoenenue 3anaxa 600wi:

100 M1 uccnexyemoit Boas! pu 20°C HaMBaroT B KoJ0y eMKocTbio 150 — 200 mut ¢ mupo-
KHUM TOpJIOM, HAKPBIBAIOT YaCOBBIM CTEKJIOM WUJIU MPUTEPTOM MPOOKON, BCTPSIXMUBAIOT Bpallia-
TEJIbHBIM JBM)KEHUEM. 3aTE€M OTKPBIBAIOT MPOOKY MIIM CABUTAIOT B CTOPOHY YacOBOE CTEKIIO U
OBICTPO OTPEAETAIOT XapaKTep U MHTEHCUBHOCTD 3araxa. 3aTeM koji0y HarpesatoT 10 60°C Ha
BOJIIHOM 0OaHe M Tak)Ke OLIEHUBAIOT 3amax.

6. 3amaxu eCTeCTBEHHOTO MPOHMCXOXKICHUS:

Xapakrep 3anaxa IIpuMepHBbIii psajx 3anmaxa
ApOMaTHYECKUI OrypeuHblid, IBETOYHBIN
bonotHEbIH WnucTeiii, THHUCTBIHN
T'aumocTHbIH dexanpHBINA, CTOYHOM BOJIOM
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JpeBecHblit MoOKpoii 1Ienbl, IPEBECHON KOPBI

3eMIIMCTHIN [Ipenblii, CBE)KEBCIIAXaHHOM 3€MJIH, TTIMHUCTHIN
IInecHeBwIi 3aTXJIbIi, 3aCTONHBIN

Pr16HbIi Pr1061, ppIOBETO XKHUpa

CepoBO1IOPOAHBII TyxJIbIX siuil

TpaBsHUCTBIN CKoOlIEHHOH TpaBbl, CEHA

HeonpeneneHubii He noaxonsaumii nox npeapaymue onpeaeneHus

2) 3amaxu UCKYCCTBEHHOT'O IMMPOUCXOXKACHUS: XJIOPPEHOIbHBIN, KaM(pOPHBIi, OCH3UHOBBIH,
XJIOPHBIN U T.II.

6) Onpeoenenue 6Kyca u npueKyca 600bul:

W3 xumudeckoro crakana B pot Habupatot 10 — 15 mit Boasl, IepKaT HECKOIBKO CEKYH]I, HE
MIporjaThiBasi, ONPEACIIAIOT XapaKTep U MHTEHCUBHOCTh BKyCa U MPUBKYCa.

Bkyc: coneHslil, TOpbKUH, CIIAAKUHI, KACIIBIN.

[IpuBKyC: XJIOPHBINA, PHIOHBIN, METATNIMYECKUH U T.11.

OnbiT Ne2. Onpenesnenne OHOreHHBIX 3JIEMEHTOB B BoJie.

A) Onpeodenenue cooepircanun ammuaxa u uonoe ammonus (¢ peakrusom Heciepa).

B npo6upky nanmBator 1 M uccnenyemoii Boel, npubasisiem 0,2 — 0,3 M 50%-oro pac-
TBOpa Taptpara kanusa Hatpus u 0,2 ma peaktuBa Hecnepa. Uepes 10 — 15 MuHYT IpOBOJAT MpU-
OJIMKEHHOE OIpeIeNIEHUE COAEepKaHU aMMHaKa U HIOHOB aMMOHUSI.

OrneHka pe3ynbTaToB COCTABISETCS MO TabIuILE.

OpHUEHTHPOBOYHOE COJIEP’)KAaHUE aMMHAaKa U HOHOB aMMOHMSI

Or1ieHKa P pacCMaTPUBaAHUH AMMMAK ¥ MOHBI aMMOHUS
COOKyY CBepxy NHz mr/n NH4" mr/n
Her Her 0,04 0.05
Her UpesBbIvaitHo citabast 0,08 0,1
JKEJITOBATast
UpesBbruaitHo crnabast Cnabo xenToBaTast 0,2 0.3
Ouens ciabas KeaTo- Kenrosaras 0,4 0.5
BaTast
Cnabo xenToBaras Caetno-xenras 0.8 1
CBeTii0-KenToBaTast Kenras 2 2,5
XKenras Bypo-xenTas 4 5
MytHOBaras bypas, pacTBop MyTHBIN 8 10
WuTencuBHO Oypast bypas, pacTtBop MyTHBIN 6onee 10 6onee 10
pacTBOp MYTHBIN

0) Onpeodenenue cooepiricanus Humpamos (CATUIMUIATOM HATPUA).

B ¢dapdoposyro yamky BHocaT 10 Mt uccneayemoit Boasl. [lpunBator 1 mit pactBopa ca-
JULMiaTa HaTpUsl M BBIIAPUBAOT 10CyXa Ha ra3oBoM ropeinke. [locne oxnaxneHus cyxou ocra-
TOK yBIaxHsI0T 1 Mi1 H2SO4 (koH1L.), TIIATENBHO pacTUPAIOT CTEKISIHHOM MaJIOUKOi U OCTaB-
nstoT Ha 10 muH. 3aTteM 100aBsAOT 5-10 MIT AUCTHILTHPOBAHHOM BOJIBI M IIEPEHOCSIT BECh pac-
TBOp B MepHYI0 kKosi0y Ha 50 mut. [Ipubasnstor 7 ma 10 H. pactBopa NaOH, noBoaar o6bem 10
METKHU JUCTHIUIMPOBAHHON BOJOW M nepememnBaroT. Yepe3 10 MUH CpaBHMBAIOT OKPACKY.

PesynpTaT HaOMIOCHNS U BBIBOJI 3aITUCHIBAIOT B T€TPAIb.

OnpiT Ne 3. O0HapyskeHHe KATHOHOB HHMHKA (Zn°*) B BOIONPOBOAHOII Boje:

B npoOupky nomemnator 1 Mi1 BOJOIIPOBOIHOM BOJIbI, 1o0aBns0T 1 mi pactBopa NH4OH.
Berpsixusaror.

Pesynprar HaOMIOACHUS U BHIBOJI 3aIIUCHIBAIOT B TETPAb.

OnwIiT Ne 4. O6Hapyskenue KatuoHos ceunna (Pb2*) B BogonpoBoaHoii Boje:

B nmpoGupky nomemniaror 1 M BOJONPOBOAHOM BOJBI U JOOABIAIOT HECKOJIBKO Karlelb
CH3COOH, nunetkoii no kamisaM nprimBatoT 1 mit pactsopa KI.
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Pe?)y.]'IBTaT H8.6JIIOILCHI/I$I " BBIBO/I 3alTMCBIBAIOT B TCTPAIb.

JlabopaTopnasi paGora Ne 4
OueHka HKOJI0TrHYECKOr0 COCTOSTHUSA MOYB

Lesab paGoThl: 1aTh OLEHKY SKOJIOTHYECKOTO COCTOSIHUS TOYBBI HA OCHOBAaHUHU PE3YJIHTaTOB
XUMHYECKOT0 aHAJIW3a OOHAPYKEHUS B HEMl pasNUYHBIX XUMUYECKHUX JJIEMEHTOB.

OO0beKT HcciIe10BAHNS: TIOYBA.

OOGopynoBaHue M peaKTHUBBI: BEChl TEXHUYECKHE, KIOBEThl SMaJIHPOBAaHHbBIE, TAKETHI M1OJIU-
ATUJICHOBBIE, JIOTIATKU, CYIIMIIBHBIA MIKad, MWIMHAPHI, TPOOUPKH, XUMHUUECKUE CTAaKaHBI, CTEK-
JISTHHBIE TAJIOUKH, (papdhopoBbie YalIku, OyMakHble PUIBTPBL, HHAUKATOPHAA OyMara, JUCTUILIH-
poBanHas Boja, 10 %-usiit pacteop HCI, HCI (xoH1.), 10 %-nsrit pactBop HNO3, 1 %-Hblit pac-
tBOp AgNO3, 20 %-nblit pactBop BaClz, pactBop nudenunamuna B ceproit kucinore, 50 %-Horo
pactBop KSCN, NH4OH (xoH.), 4 %-Hb1ii p-p okcanata ammonus, pactsop KI, CH3COOH
(xoHIL.), 5 Y%-ubr1ii pactBop Pb(NO3z)2, 5 %-usbiit pactBop CuCls.

IMopsiioK BHINOJHEHHS

OmnbiT Nel. O0HapyxeHHe BOAbI B I04YBe

KroBery B3BemMBAIOT, ONpeAeNsis ee Maccy M,. B KroBeTy BHOCST 0Opa3er] MoYBkI U OIpe-
JENSIOT €€ Maccy M.

KroBety ¢ 00pa31ioM mo4BsI MoMenaroT B cymmibHbI mKad (t = 100-105°C), He MmeHee yem
Ha 3 yaca. OxJ1aXk/1al0T KIOBETY C MOYBOM 10 KOMHATHOW TEMIIEPaTyphl, B3BEIIMBAIOT U 3AITUCHI-
BaroT Maccy (M).

PaccuntbiBaioT BiaxkHOCTh 00pasia noussl (W, Mr/t) mo gpopmysre:
mw

md’

Pe3ynbTaTel ¥ BEIBOJIBI 3aITUCHIBAIOT B TETPAb.

OnbiT Ne2. Onpenesnenne KHCJIOTHOCTH MOYBbI

B3emmBaroT u momemaroT B ctakad 10 r BeICymeHHON ouBsl (M, T). Jl00aBIsOT B CTakaH
25 M TUCTHIITMPOBAHHOW BOJbI. B TedeHne 3 MHUH MepeMenBaroT COIePKUMOE CTaKaHa ¢ Io-
MOIIbIO CTEKIISTHHON Nanouku. OT(UIbTPOBEIBAIOT, ONpeneisitoT pH BBITSDKKH MTOYBBI, BHECS B
GbuIbTpaAT MOJOCKY YHUBEPCAbHON HHINKATOPHOM Oymaru.

CreneHb KUCIOTHOCTH TTOYBBI aHATTU3UPYEMOTO 00pa3iia OnpeaesstoT mo Tadnuiel.

Taéanna 1 3aBHCHMOCTD KHCJIOTHOCTH O4YBbI 0T pH

pH CrelneHb KHCIOTHOCTH ITOYBBI
<45 CHIILHOKHCBIE TIOYBEI
45-50 CpeTHEeKHCITbIEC OB
51-55 CnaboKHCabIe ITOYBBI
56-6,0 [TouBkl, OTM3KHE K HEUTPAITLHBIM
6,1-7,0 HelitpanbHbie MOYBbI
>7,0 [1lenoYHbIE MTOUBBI

Pe3ynbTaThl M BBIBOJIBI 3aITUCHIBAIOT B TETPAb.

OnpiT Ne3. KavyecTBeHHOE onpeae/ieHue AaHMOHOB

a) Oonapysicenue KapoOHAM-UOHOE 6 nouge:
HEeOO0JIbIIOE KOJIMUYECTBO MOYBHI MOMELIAIOT B (hapPopoByIO YalIKy U JOOABISIOT HECKOJIBKO Ka-
nenb 10 %-noro pactBopa HCI.

PesynbTaThl M BEIBOJIBI 3aITUCHIBAIOT B TETPAIb.

B) O6napyscenue xnopuo-uonos ¢ nouge:
K 1 M1 punpTpara (onbiT Ne2) npunuBaroT Heckosbko Kanenb 10 %-noro pactBopa CH3COOH u
no6aBisioT 1o Karuie pactBop AgNOs.

Pe3ynbTaThl M BEIBOJIBI 3aIIUCHIBAIOT B TETPAb.

B) O6napyscenue cynogham-uonoe ¢ nouse:
K 1 M1 punbTpara (ombiT No2) mobasisitot 5-6 kanenpbHCI n npunuBaroT mocrenenHo 8-10 karmens
20 %-noro pactBopa BaClo.
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Pe3ynbTathl v BEIBO/IBI 3aMTUCHIBAIOT B TETPA/Ib.

I') O6napysicenue numpam-uonoe 6 nouse:

K 1 ma punprpara (ombiT No2) noGaBisroT 5-6 karenb pacTBopa MueHUIaMHHA B CEPHOU KHC-
J0TE;

Pe3ynbTatrhl ¥ BBIBOJIBI 3aIIUCHIBAIOT B TETPAIb.

OnbiT Ne4, KayecTBeHHOE onpeie/ieHMe KATHOHOB

a) Oonapyncenue uonoe nceneza (Fe®*) 6 nouse:

B OJIHY MPOOUPKY BHOCAT | MII AMCTUIUIMPOBAHHOMN BOJBI, B JIpyryto — 1 mi ¢uibTpaTta (OmbIT
Ne2). B 06e mpobupku mobdasmnstor o 2-3 karmmu HNOs, a 3atrem mo 0,5 M 50 %-Horo pactBopa
ponannna kaus (KSCN);

[To U3MEHEHHIO OKPACKU OMPEISISIFOT KOHIIEHTPAIIHIO XKelle3a B UcclieyeMoM oopasiie. Po-
30Basi OKpacka — Mpu KOHIIEHTpaIUK kene3a paBHoii 0,1 Mr/i, KpacHas — npu coJep:kaHuu Oolee
0.1 mi/m;

Pe3ynbrarel HaOMIOACHHS U BBHIBOJIBI 3aIIMCHIBAIOT B TETPAIb.

B) Oonapyycenue uonos meou (Cu?*) ¢ nouse:

B (appopoByIO HalIKy MOMEIIAIOT 3-5 MJI HccaeayeMoro (puiapTpara, OCTOPOKHO BBIIAPUBAIOT
JocyXa U Ha nepueprifHyI0 9acTh HAHOCST KAIUTi0 KOHIIEHTPUPOBAHHOTO PacTBOPa aMMHUAKa.

Pe3ynbrarel HaOMIOACHHS U BBIBOJIBI 3aIIMCHIBAIOT B TETPAIb.

I) O6napyscenue uonoe mapzanya (Mn?*) é nouse:

B KOJIOY moMemaroT 25 mit uccienyemMoro guibrpara (onbIT No2), MOJKUCIISIOT HECKOJIbKUMU Karl-
msimu 25 %-noro pactBopa HNOs. [Tpubasisitor no karsiM 2 %-ubeiit pactBop AgNO3 10 mosis-
JeHusl noMyTHeHHsI. JJ00aBISIOT HECKOIBKO KPHUCTANIMKOB TMOKCUAA CBHHIIA U HArPEBAIOT /10
KHIICHUS.

Pe3ynbrarel HAOMIOACHHS U BHIBOJIBI 3aIIMCHIBAIOT B TETPA/Ib.

JI) Obuapycenue uonos anomunus (AE*) é nouse:

K 0,5 MJI TOYBEHHOM BBITSKKH (DUIBTpaTa MPUOABISIOT MO KaruisiM 3 %-Hblii pacTBOpP PTOPUCTOTO
HaTpus NaF no nosiBnenus ocaaka. Uem ObicTpee U oOMIIbHEE BbIMAIaeT OCAIOK, TEM OOJbIle
AITIOMUHHUS COJEPKUTCS B TIOYBE.

Pe3ynbrarel HaOMIOEHNS U BBIBOJIBI 3aIUCHIBAIOT B TETPA/Ib.

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

K 1 M ¢unbTpara mo xamasim go0aBisaoT 10 %-uerit pactBop HCl u 1 M 4 %-Horo pactBopa
OKcayniaTa aMMOHUs. benblii ocamok okcanaTta KajabI[Usl CBHJIETENBCTBYET O HATMYUU KATHOHOB
KaJIBIIHSL.

Pe3ynbrarel HAOMIOACHUS U BBIBOJIBI 3aIIMCHIBAIOT B TETPAIb.

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

K 1 ma punsTpara npunmuBaroT 1 M pactBopa NH4OH (Bbimanenue 6enoro ocaaka, pacCTBOPUMOro
B M30BITKE TUAPOKCHIA AMMOHMSI, YKa3bIBAET HA HAIMYNE KATHOHOB IIMHKA).

Pe3ynbrarhl HAOMIOACHUS U BBHIBOJIBI 3aIIMCHIBAIOT B TETPAIb.

3) O6napyscenue uonos ceunuya (Pb**) 6 nouse:

K 1 M1 ¢unbTpaTa npunuBaroT Heckosbko kaneab CH3COOH. 3arem numneTkoii 1o6asistor 1 mi
pactBopa KI. [Ipn HalMunu MOHOB CBHHIIA BHITIAJIA€T KEITHINA OCAIOK.

Pe3ynbrarhl HAOMIOACHUS U BHIBOJIBI 3aIIMCHIBAIOT B TETPAIb.

JlaGoparopHasi padora Ne 5

BuouHIUKaAIMA TOKCHMYHOCTH 0CAAKOB 0MOTECTHPOBAHMS CHEKHOI'0 MOKPOBA

LleJsib: OIIEHUTH CTETIEHh TOKCHYHOCTH CHE)XHOTO TIOKPOBA B YUCTOM U 3arpsSI3HEHHOM MHUK-
poparioHax.

OOopynoBanne M MaTepuabl. MPoObl CHera (C pa3HbIX YYacTKOB), CEMEHA TECTOBBIX
pacrenuii, yamku [letpu, punpTpoBansHas Oymara, mpo60oTOOpHUKH (OaHKH, OIOKCHI), THHEUKH,
BECBHI, YHUBEpCAJIbHAs! MHIUKATOPHas Oymara.

CHer — oauH U3 Hanbosee HHPOPMATUBHBIX M YAOOHBIX HHAWKATOPOB aTMOc(hepHOro 3a-
TpsI3HEHUsI TeppUTOpUU. braromapsi BEICOKOM COPOIMOHHON CITOCOOHOCTH, CHET HAKaIlJIMBaeT B
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CBOEM COCTaBe ITPAKTUYECKH BCE BEILIECTBA, MOCTynaromue B armocepy. Mccnenys npoOsI cHera,
COOpPaHHOIO B Pa3HbIX MECTAX, MOXKHO MOJIYYUTh 1OCTATOYHO MOJHOE MPEACTaBIEHUE O CTENEHU
U XapakTepe 3arpsi3HEHUs] OKPYKAIOUIEH Cpelibl Ha ATUX y4acTKaX. B CBSA3M ¢ 3TUM CHEr MOYKHO
paccMaTpuBaTh Kak CBO€OOPA3HbII HHAMKATOP 3arpsA3HEHUS OKPYKAIOLIECH Cpeibl.

[TpoOrI cHera 0OBIYHO OTOMPAIOT B IEPHUO HAUOOIBINEH MOIITHOCTH CHETOBOT'O TIOKPOBA H
Ha BCIO [NIyOUHY CHeKHOMU Tosiu. OTOupaeTcs CHer creluaibHbIMU IPUOOpPaMu — CHEroMepamH.
Ho B xadecTBe MpOOHMKA MOXET CIIY)KUTh MEPEBEPHYTAst CTEKIIIHHAS 0aHKa, KOTOPYIO CIEIyeT
OIlyCKaTh BEPTUKAJIBHO CBEPXY Ha MIOBEPXHOCTh CHEra /10 MOBEPXHOCTH cyOcTpaTa. IIpoOsl cHera
oT6uparoTes ¢ wiomanu 1x1 Mm%, kaxaas mpoda JOKHA COMPOBOKAATHCSA STUKETKOM, Ha KOTOPOii
yKa3bIBAETCSI MECTO B3SITUS IPOOBI U AaTa.

[Tocne orGopa mpoObI CHET pacTarmIuBaioT. Tanyio Boay QUIBTPYIOT U ONPEASIISIOT BEIH-
uynHy ee pH (pH Tasoii Boabl HE3arpsA3HEHHOIO CHEra HaXOAUTCS B mpeaenax 5,5-5,8).

OceBuye Ha pUIBTPE HEPACTBOPUMBIE MBUIEBBIC YACTHUIIBI IIPOCYIIUBAIOT BMECTE C (PHIIb-
TPOM U B3BEIIMBAIOT (IIPEABApUTENBHO 10 (UIbTpallui HEOOXOAUMO B3BECUTh caM (puibTp). Pas-
HOCTh B Bece€ IMEPBOHAYAIBHOTO GMIbTpa (IO (GMiIbTpammuy CHETOBOW BOJBI) M €T0 Beca IOCIe
(GuIbTpaLuK AaeT OLIEHKY IbLIEBOT0 3arpsi3HeHus cHera. [loinydeHHoe nbluieBoe 3arpsisHeHue ciie-
JyeT OTHECTH Ha €IUHUILY IJIOLIAAN CHErOBOT'O MOKPOBa (Y4ecTh IUIONIAb NPOOOOTOOPHUKA) U
BhIpaskaeTcs B I/M°. OJHUM M3 BHIOB aHANN3a CHEKHOTO MOKPOBA ABJSAETCS OHOTECTHPOBAHIE.
buotectupoBaHue — MeTOJ1 OIIpeIeICHHS KAUueCTBA CPE/IbI 110 PEaKLIUHU KUBBIX OPIraHU3MOB (TeCT-
00BEKTOB). DHEPrusi IPOPACTAHUSI U BCXOXKECTh CEMSH — Ba)KHbIE IIOKA3aTeIM KaueCcTBa CpeJlbl,
IIOTOMY YTO B 3TOT IEPHUOJ pacTeHUs HauboJiee YyBCTBUTEIbHBI K YCIOBHSIM CPEIbl. DHEPIrHs
IPOPACTAHUS U BCXOXKECTh ONPEAEISAIOTCS B TaJION Bojie (OTPHIBTPOBAHHOM U HEOTHMIBTPOBAH-
HOI).

Metoanka 6MOTECTHPOBAHUS CIIeyIOIIAs:

1. Ha nqHo wamku [letpu ykiaapiBaroTcsi GUIBTPHI, CMOYEHHBIE TaJIOW BOJIOM.

2. Ha ¢unbTpel noMemarores mo 25 mMT. CpeAHUX pa3MepoB ceMsiH OuorecTa (OBca MU
Kpecc-canara).

3. DHeprus nmpopacTaHus ONpeAeNseTcs Al Kpecc-cajaTa Ha 3 CyTKH, AJsi oBca — Ha 4

CYTKH.
4. BexoxecTs oIpenensercs: UIsl Kpecc-cajarta U OBCa, COOTBETCTBEHHO Ha 5-¢ U 7-¢

CYTKH.

5. OTHOBPEMEHHO C MOJICYETOM MPOPOCIINX CEMSH U3MEPSIOTCS pa3Mephl KOpeEIIKa U Mpo-
pocTKa.

6. DHeprusi MpopacTaHusl U BCXOXKECTh PACCUUTHIBAIOTCS B MPOILIEHTaX OT OOIIEero 4rcia
ceMsH B npode, koTopoe npuHumaercs 3a 100%.

OrneHKa TOKCHYHOCTH JJaeTcs M0 CIeAYIOIIeH IKane:

100% — HeTOKCHUYHAS;

80-90% — oueHsb cinabasi TOKCUYHOCTD;

60-80% — cmabast TOKCHYHOCTE;

40-60% — cpenHSsSI TOKCUYHOCTB;

20-40% — BBICOKAst TOKCUYHOCTE;

0-20% — o4eHb BBICOKAsI TOKCHYHOCTD, OJIM3Kas K JIETAIbHOM.

Xox padoTsl

1. B3stb 3 00pasiia CHeXHOTo MOKPOBA U KOHTPOJIb:

Ne 1 — neHTpaslbHON YaCTH CKBEpa;

Ne 2 — ra3oH y nmpoe3xeii yacTu;

Ne 3 — nomaka Bo3Jie By3a;

Ne 4 — KOHTpOIB (IUCTHIIMPOBAHHAS BOJA).

2. Pacronuth npoObl cHera, MpOPMIBTPOBATh TATYIO BOAY U ONpeAeNuTh Benuunny pH
¢mibTpara.

3. OnpeaenuTs NbUIEBOE 3arpA3HEHHUE CHETa.
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4. CpaBHUTDH AaHHBIC 1O BelnunHe pH U MbLIEBOMY 3arpsi3HEHUIO, MTOTYYEHHBIE JIs pa3-
JUYHBIX YYACTKOB.
5. Onpenenuts 3HEPTUIO MPOPACTAHUS U BCXOKECTh CEMSIH Kpecc-cajlaTa i OBca B podax
TaJIOW BOJBI.
6. 3MepuTh 1IMHY KOPELIKOB U IPOPOCTKOB TECT-PACTEHUI.
7. Pe3ynbTaThl M3MEPEHU 3aHECTH B TAOJIHILY:
Tabauya Buomecmuposanue cHeICHO20 NOKPOBa

Ne pH [Ib1eBoe 3arps3- | DHeprus npopac- Jnuna xo- Jlnina npo-
HeHue, r/m? taHus /Bexo- pelka, cM pocTKa, cM
KeCThb, %

8. JlaTh OLIEHKY 3arps3HEHUs] CHEXXHOT'O [TOKPOBAa U CPABHUTH JAHHbIE, MOTYYEHHBIE JUIs
Pa3HBIX y4acCTKOB.
9. Pe3ynbTatThl HCCII€IOBaHUS 3aHECTU B TETPA/b.

Jladoparopnasi padora Ne 6

OmnpenesieHne HAKOIVIEHUS] OPTAaHMYECKOI0 BelleCTBA B OMoMacce paCTeHuil U B
noyse

eanb padoThI:

1. OBageTb METOJIOM OIpeNIeIeHne HAKOIUICHUSI OPTaHUYECKOro BelecTBa B OHO-
Macce pacTeHH U B MTOYBE

2. Crenatb CpaBHUTEILHBIA aHAJIN3 TTOJTYYEHHBIX PE3YJIbTATOB U ONPEACIUTH HAn00-
Jee 0JarompUsATHYIO 3KOJOTHYECKYIO 30HY rOpoja.

TEOPETUYECKASA YACTb

Opranudeckoe BeIIECTBO 00pa3yeTcsi M HaKaliMBaeTcs Ha 3emie HepaBHOMEPHO.
HaubGonpuiee ero konmdecTBo 00pa3yroT Tpornuueckue yeca (70% 3amacoB yriepojaa), MEHbIIE —
CEBEpHBIC JieCa W HAMMEHbIIee KOJMUYECTBO — TYHJAPHI M MYCTHIHU. B JECHBIX SKOCHCTeMax
HanOoJIbIIIee KOJIMYECTBO OPraHMYECKUX BEIIECTB HaKkarauBaercs B apesecune (0T 90 10 99 % ot
CyXOIi Macchl JiepeBa), MEHbIIIE — B INCThAX U Kope. B mouBe B Buie rymyca coaepxurcs ot 1 1o
15% opraHMYECKOTO BEIIECTBA, KOTOPOE SBISETCS THICSICICTHIM XPAHUTEIIEM SHEPTUH.

MerTon omnpeneneHus: OpraHuYecKoro BEIIECTBA B Pa3IMYHBIX YACTAX JIEPEeBa 3aKIH0Ya-
€TCS B CYXOM CKHTaHUU 00pasiia B MyQeIbHOMN TIeUH, ONPEICTICHIH B HEM 30J16I M OpTaHnude-
CKOM 4acTH (TOCJeTHSISI PACCUYUTHIBACTCS B IPOIIEHTaX K CyXOoMy o0pasiry).

[Tpu cxxUTaHy PacTUTEIILHOTO MaTepHalia M TTOYBHI YTIIEPO/I, 30T U BOJOPOJ] YIICTydHNBa-
I0TCS B BHJIE YTJIEKUCIIOTO ra3a, BOJbI M OKHCIOB a30Ta. OcTaBIIHiiCS HENETyYril 0CTaTOK (3071a)
COJZICPKHT DIIEMEHTHI, Ha3bIBaeMbIE 30JbHBIMU. Pa3HHIIa MEXy MacCOl BCETro cyxoro oopasma u
30JIbHBIM OCTaTKOM COCTaBJISIET MacCy OPTaHUYECKOTO BEIIECTRA.

Tabmuna 1 — ConeprkaHue 3061 1 OPTaHMUYECKOTO BellecTBa y pacTeHuit (% oT cyxoro
BemectBa) — 1o b. A. Pyouny (1976

TpaBsHUCTBIC pacTeHHUS JlpeBecHbIe pacTeHUs
opras pacre- % 3o0mb1 | % opranuu. Be- | opran pacre- % 30omb1 | % opranuy. Be-
HUS eCTBa HUS IeCTBA
CeMeHa 3 97 cTebenn 3 97
credelb 4 96 JIPeBECHHA 1 99
KOPHHU 5 95 Kopa 7 93
JIUCThS 15 85 JIUCThS 11 89
NMPAKTHYECKAS YACTb

[TpuGops! 1 peakTUBbHI
1) aHanMTHYECKNE UM TOYHBIE TEXHOXUMHYECKNE BECHI;
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2) my(enbHas neusb;

3) TUreNnbHBIE IUIILBI;

4) NEeKTPOILIUTKA C 3aKPBHITON CIHMPAbIO;

5) dbapdopoBbIe TUTIIM WU UCTIAPUTEIIBHBIC YAIIIKH;

6) penapoBaJIbHBIC UTJIBI;

7) SKCHKATOD;

8) cnupr;

9) nucTHIIMPOBaHHAs BOJA;

10) X70puUCTBIN KalbIUii;

11) BeIcymIEHHBIE 10 a0COJIFOTHO CYXOM MaccChl CTPYXkKa JPEBECUHBI, U3MEIbUEHHAsI KOpa,
JIUCTbsI, TyMyCUPOBaHHasl [10YBA.

Xox padoThl

Cyxue ¥ u3Menb4YCeHHBIE 00pa3Ilbl APEBECHHBI, KOPBI, JIUCTHEB, a TaKkKe MOYBHI (3-6 T U
6osee), oToOpaHHbIE METOAOM cpelHel mpoobl, B3BemuBatoTes 10 0,01 r Ha kanbke. VX nmome-
IAI0T B IPOKAJICHHBIE M B3BEIIEHHBIE (hap(hOpOBBIE TUTIIN WM UCTIAPUTEIBHbIC YaIIKU (InaMeT-
poM 5-7 cM), noanucanHble 1%-HbIM pacTBOPOM XJIOPHOTO JKeJIe3a, KOTOpOe IPU HarpeBaHUU OY-
peeT ¥ IpU NPOKAIMBAHUU HE Hcye3aeT. TUIIM ¢ OpraHuYecKUM BEIIECTBOM CTaBAT Ha pa3orpe-
TYIO 3JICKTPOIUIUTKY B BBITSKHOM IIKa( ¥ IPOrpeBaroT 10 0OYIIMBaHUS U HICUE3HOBEHUS YEPHOTO
napiMa. [Ipu aToM npu Hauuy O60MBIIEr0 KOJIMYECTBA PACTUTEIBHOIO MaTepraia BO3MOXKHO €ro
JIONIOJIHEHHUE U3 MPEABAPUTEIBHO B3BEIIEHHOr0 00pa3ia.

3arem TUTJIH CTaBAT B MyenbHyIo edys npu temnepatype 400-450°C u cxuratot emte 20-
25 MHH J10 TOTO COCTOSIHUSI, KOTJ1a 30J1a cTaHeT cepo-0enoil. Ilpu Oonee BbICOKOI Temmeparype
NPOKAIMBAaHUS MOTYT OBITH CYIIECTBEHHBIE MOTEpH cephl, pocdopa, kamus u HaTpus. Moxer
TakXe HaOJII01aThCsl CIUIABIEHUE ¢ KPEMHHMEBOM KHUCIOTOM, YTO MEIIAeT MOJIHOMY 030JieHuI0. B
ATOM Cllydae IpOKaJMBaHUE MPEKPAIlAIOT, OXJIAKIAIOT TUTENIb U 100aBIISIOT B HETO HECKOJIBKO
Karespb ropsiueid TMCTUIUTMPOBAHHOM BOJBI; MOJCYIINBAIOT HA IUTUTKE U MPOAOIIKAIOT MPOKAIU-
BaHUeE.

Bo3MOHBI ciieyrole BapuaHThl [IBETa 30J1bl: KPAaCHO-OYpBIi (TIpH OOJIBIIIOM COZepKa-
HUU B 00pa3Iie OKUCIIOB JKeJie3a), 3eJICHOBATHIN (B MPUCYTCTBUU MapraHiia), Cepo-0ebIid.

ITpu oTcyrcTBUM My(enbHON MeYM C)KUTaHUEe MOXHO MPOBOJAUTH B YUEOHBIX LEISIX Ha
AIIEKTPOIUINTKE MO TArou. J{ns co3manus Gosiee BBICOKUX TEMIIEPATyp HAA0 OrpaiuTh ILTUTKY
BIUTOTHYIO JK€JIE3HBIM JINCTOM B BUJIe OOPTHKA BHICOTON 5-7 CM OT MOJIOTHA IJIUTKH, a TAK)Ke MPH-
KpBITh cBepXY KyckoMm acOecta. Cxxuranue npoBoautcs 30-40 mun. Ilpu cxxuranum HeoOXoaMMO
NepuoIM4YecKoe MOMEIINBaHNe MaTepHuaia MpenapoBaabHON Hriiod. CKUraHue Takke MpoBO-
JIUTCS 10 O€JION 30JIBI.

B ciydae MeIeHHOTO C)KMTaHMS B OXJIaX/IEHHBIE TUTJIM HAJIMBAeTCsl HEOOJIbIIOE KOJIH-
YEeCTBO CIUPTA U MOKUraeTcs. B 3011e He T0IKHO OBITh 3aMETHO YEPHBIX YacTHuek yris. B
IPOTHBHOM ciy4ae mpoObl 06padaThiBaloT 1 M1 AMCTUILTMPOBAHHOM BO/BI, TOMEIIMBAIOT U 1O~
BTOPSAIOT NMPOKAJIMBAHUE.

[Tocne Toro kak cxuraHue OyaeT OKOHYEHO, TUTIIH OXJIaKAAI0T B IKCUKATOPE C KPbILI-
KO 1 B3BEUIMBAIOT.

X — 100 (A-B)

N Y =100-X

rje: X—TIpoLeHT OPraHuYeCKOro BelecTBa; Y—TIPOLEHT 30J1bl; 4 — a0COIIOTHO cyXas
Macca HaBeCKH pacTUTENIbHOI0 MaTepualla MM MOYBHI ¢ THIJIeM; B — mMacca 3011bl ¢ TuriieM; N—
Macca OpraHu4ecKoro BeIllecTBa.

Kaxplii cTyeHT uccienyer Kakoii-mubo oauH 00bEKT, a 3aTeM BCe JJaHHbIE TPYIIIHI 3a-
MIACHIBAIOTCS B OOIIYIO BEJIOMOCTb.

Tabmmma 2 — Cxema 3amucy pe3ysibTaToB
| Ha3sanue uactu | Macca, r | % |
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pacTeHus Ui abCOJIIOTHO CyXOW | TUIJIA € 30- | OpraHuye- opraHuye- 30J1b1
MOYB HaBECKH C TUTJIEM JoM CKOTO Bellle- | CKOro Bellle-
CTBa CTBa
A B N X Y
HpeBecuna
Jluctes
Kopa
[TouBa(uepHo3em)

JlabopaTopnas paGora 7
OnpeneneHue BJIaKHOCTH JIMCThEB H UX TYPIOPHOI'0 COCTOSIHUSI KAK MH/AMKAIMOH-
HBIX IPU3HAKOB B YCJIOBHSAX YJIHYHBIX I0CAI0K F'OPOACKHX IKOCHUCTEM

Lean padoTbi:

1. OBuazieTb METOIOM ONpeIeTICHUS BIAXKHOCTHU JIUCTHEB U UX TYPrOPHOTO COCTOSTHUS

2. CrnenaTh CpaBHUTENBHBIN aHATN3 TIOJYYEHHBIX PE3YJIbTaTOB U OMPEIEIUTh Hanbo-
jee 6JaronpUsATHYIO 3KOJOTMUYECKYI0 30HY TOpo/a.

TEOPETUYECKASA YACTbH

Bonnblii pexxum pacTeHuil — OJMH U3 UHPOPMATUBHBIX HecHeUU(PUUIECKUX MOoKazaTesen
COCTOSIHHSI BO3JIYIIIHOW M TTIOUBEHHOM cpeibl. I3BeCTHO, UTO B LIEHTPATIbHOM YacTH JIIOOOTO TOpo/ia
CO3JIAI0TCs 30HBI, 00pa3HO Ha3bIBAEMbIE «OCTPOBAMH TEIUIay», e TeMIlepaTypa BO3yXa MOKET
ObITh HA 6-8°C BBIIIIE, YEM B OTKPBITON MECTHOCTH, & OTHOCUTEIbHAS BIAXKHOCTh BO3/yXa — HIKE.
OCOo0eHHO 3TO OTHOCHUTCS K IIEHTpajbHBIM yaumaMm ropojos Llentpa u FOra Poccun, a takxke
VYkpaunsl. OHaKo, B CEBEPHBIX U 3alla/IHbIX TOpoAax ¢ OOJIBIIMM KOJUYECTBOM OCAJKOB U BIIAXK-
HBIM BO3/1yXOM BOJHBIM pPEXUM pacTeHUN Kak OMOMHAMKALMOHHBINA IPU3HAK MeHee HH(pOopMaTH-
BEH.

Ha ynunax, okaiiMJIEHHBIX BBICOKMMH JJOMAaMH, C HU3KOH BJIaXKHOCTBIO [1I0YB BBUY CTE-
KaHHUS BBINAIAIOIINX OCAJAKOB 10 ac(aJbTOBBIM MOKPBITUAM WM YTPaMOOBaHHOMY I10Y-
BOTPYHTY, CO3JAI0TCS YCIOBHS ISl HEOCTATOYHOT'O YBIIQXKHEHHSI KOPHEBBIX CUCTEM JPEBECHBIX
pacTeHuM.

[TocTynuBiIas 3 KOPHEBBIX CUCTEM BJlara ObICTPO TPAHCIIMPUPYETCS IPEBECHBIMU pacTe-
HUSIMU U UCHIAPSAETCS C MOBEPXHOCTHU JINCTHEB B YCIOBUAX MOBBIIIEHHBIX TEMIIEPaTyp U HU3KOMN
BJIQKHOCTH, OECIpPEphIBHO MOCTYMAIOIIETO MMOTOKA BO3AyXa BMECTE C NMBUIBIO OT MPOXOSIIEro
aBTOTpaHCHOpTa. B CBA3M ¢ 3TUM JHCThs TEPSIIOT TYprop U 0OBHCAIOT, U3MEHSIOT CBOIO (hopmy
U3-3a aHOMaJIMH pocTa, B HUX HaOI0AaeTcsi 00e3BOKMBAHKE KJIETOK U 4YacTO-BOTHYTHIH M1a3Mo-
3.

INPAKTUYECKASA YACTD

[Tpubops! 1 peakTUBbI

1) cexaTtop co CbeMHBIMHU IITAaHTaMH JUTMHOM 3-5 M;

2) BECHI C pa3HOBECAMU;

3) cymuiabHbIN mKag;

4) MONMATUIIEHOBBIE U OYMa)KHbIE TAKETHI.

Xoxa paGoTsl

OO6cnenoBaHne AepeBbEB HA yIUIAX FOPOJia B )KAPKUN CyXOH I€Hb; Y paCTeHUN-NHNKA-
TOpOB (JIUIIA, KAIITaH, KJIEH OCTPOJIIMCTHBIN) YUUTHIBAETCS BU3YaJIbHO N3MEHEHHE COCTOSHUS JIU-
CThEB (MOTEPS Typropa, 00BUCaHNEe, U3MEHEHUE HANPaBJIeHUs pOCTa y KaKoi-Tnbo 4acTu Ju-
cTa).

OnHOBpeMEHHO Ha BbICOTE 4-5 M OT OCHOBaHMS JiepeBa cpe3aroT 30-50 JIUCThEeB OJHOM
MIOPOJIbI, PACTYILEH B Pa3HbIX 3KOJOTMYECKHUX YCIOBUAX (YJIHUILBL, 3aKPBIThIE ABOPBL, 3arOpOgHAas
TEPPUTOPUS), KOTOPbIE TIOMELIAIOT B OJUITUICHOBBIE MTAKETHI.

B naGoparopuu 1ucThst OBICTPO MEPEKIIAABIBAIOT B OyMakKHbIE MAKETHI (THUIA OOJBIINX
anTEeKApCKUX) B TPEXKPATHOM MOBTOPHOCTH, MOANUCHIBAIOT, B3BEIINBAIOT BMECTE C TAKETOM.
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JIuctes BeICyIIMBaeET 1abopant npu Temieparype +105°C 1o nocTosHHO| Macchl K Ceyio-
nieMy 3aHsaTuio. Matepuan GpICTPO MEPEHOCAT B SKCUKATOP, HA THE KOTOPOrO HAXOAUTCS
CaCl>(04eHb TUTPOCKOITMYHOE BEIIECTBO). 3aTE€M JINCThS B3BEIIMBAIOT B TTAKETE, OCBOOOXKIAIOT
MaKeT U B3BEIIMBAET ero. BoIYHMCIAIOT BIaXKHOCTH IMCTHEB (X) B MPOLIEHTaX:

X=(a/B)*100

rJie: a— Macca UCTapuBIIeHCs BIIary; 6— Macca CyXUX JIUCTHEB.

Ta6mmma 1 — Cxema 3amucu pe3ysibTaToB

Mecrto B3sgTusa 00- | Macca nmakera ¢ | Macca mmakera ¢ Macca nycroro BnaxxHocts nu-

pasia CBIPBIM 00pa3loM | CYXUM 00pa3oM nakera, r CThEB, %
(macca ceiporo |(Macca cyxoro 00-
oOpa3siia) pasia)

I[eﬂaIOT OLCHKY COCTOSAHUSA JIUCTHECB B PA3HBIX 3KOJIOTMYCCKUX YCJIIOBUAX M 3aKIOYCHHUC
O COCTOAHHNUN OKPY)KaIOH_Ieﬁ Cpcabl B MCCTC B3ATHUA o6pasu0B.
PGSyHBTaTI)I HCCIICA0OBaHUA ITPEACTABUTL B BUAC OTUCTA.

Jlaboparopnasi padora Ne 8

Kpecc-canaTt kak TecT-00beKT AJI OLIeHKH 3arpsi3HeHUs] MIOYBbI U BO3/1yXa
eab paGoThl: OLEHUTH CTENEHb 3arPSI3HEHUS CPE/IBI C MIOMOILBIO CEMSIH U IPOPOCTKOB Kpecc-
cajaTa.
Marepuanbl 1 060pyaoBaHue: NPOOBI OYBBI € 3arpA3HEHHON M YUCTON TEPPUTOPHIA; YalllKu
[TeTpu; cemeHna kpecc-canara; penapoBajIbHbIE UIJIbl; aIbOOMBI; IBETHBIE KapaHAIlH.
Xon paboTsi:

Kpecc-canar - ogHoeTHEE OBOLIHOE pacTEHUE, BECbMa UYBCTBUTEIBHOE K 3arpsi3HEHUIO
Cpe.bl TSHKENBIMU MeTallJIaMH U BeIOpocamMu aBToTpaHcnopra. [loa BausHueM 3arpsi3HuTene Mo-
I'YT U3MEHSATbCS KOPHU U MOOETH 3TOTO pacTEeHUsl, HapyllaeTcs BCXOXKeCTh ceMsH. BBuay mpo-
CTOTBI BBIPALMBAHUS U OMOMHIUKAIIMOHHOTO MCIIOIb30BaHMsI Kpecc-cajlaT MOXKET ObITh BeChMa
y10OHBIM 00BEKTOM OMOMOHUTOPHHTA.

IIpenBapuTenbsHO MPOBEPSIOT CEMEHA Ha BeXoxKecTb. [ atoro B yamku I[letpu unu unsie
€MKOCTH CJI0eM B | CM HACHIMAIOT TMPOMBITHIN PEUHON MECOK, KOTOPBIA MPUKPBIBAIOT (PHIIBTPO-
BasbHOM Oymaroit. [IpopammBanue cemMsiH B yamikax BeayT npu temnepatype 20-25°C. Hopma -
npopactanue 90-95% cemsin 3a 3-4 cyTok. 3aTeM IPOBOJIAT OIICHKY 3arpsi3HeHus cyocrpara. Jis
3TOro yaiku [leTpu HamoyNHAOT 10 MOJOBUHBI HCCIeTyeMbIM cyocTpaToM. [lapaniensHo cTaBsT
OTIBIT Ha YMCTOM cyOcTparte. Bo Bce yaliky Ha yBiIa)KHEHHBIN cyOCTpaT yKiaabIBatoT 1o 50 ceMsiH.
PaccrosiHre Mex a1y HUMU TOJDKHO OBITh Oojiee-MeHee OMHaKOBbIM. [locie 3Toro cemMeHa mokpsbl-
BaIOT Te€M ke cyocTparoM. B teuenue 10-15 cyTok HaOII0a0T 32 TPOpACTaHUEM CEMSH, TTOJIIEP-
KHUBasi BIAXHOCTh CyOCTpPaTOB Ha OJJHOM ypoBHE. J[aHHBIE 10 YMCITy IPOPOCHINX CEMSH 3a Kax-
JIble CYTKH 3aHOCAT B TaOIUILY.

VYpoBHU 3arpsi3HEHUs CyOCTpaTa, KOTOPbIE MOYKHO YCTAHOBUTH IO MPOPACTAHUIO CEMSIH: -
HET 3arpsi3HeHHsI - BCXOXKeCTh ceMsH Jocturaer 90-100%. Bexoas! npyxHble, TPOPOCTKU Kper-
KH€, POBHEIE.

- cnaboe 3arpsizHeHue - BcxoxecTb 60-90%. IIpopocTku mouTH HOpMaNbHOW JUIMHBI,
KpeTKHe, pOBHBIE.

- cpeaHee 3arps3HeHue - BcxoxkecTh 20-60%, IIpopocTkn ToHBIIE M KOpOUE, HEKEIH B
KOHTpoJe. HekoTopble mpopoCcTKH UMEIOT MOP(OIOTHUECKUE OTKIOHEHHUS.

- CWJIbHOE 3arpsi3HEHHE- BCXOXKECTh oueHb cradas (10 20%). [IpopocTku Menkue u ypos-
nuBsle. [Ipu nmpoBeneHun paboThl clieAyeT UMETh B BULY, YTO B TyMYCHPOBAaHHOI, XOpOILIO a3pH-
POBAHHOM IOYBE BCXOXKECTh M KAYECTBO IPOPOCTKOB BCET 1A JIyUlIE, YEM B TSKEIJION, TIIMHUCTOM.

C 1enpio MHAMKALMY 3arpsi3HEHUS CPeIbl aBTOTPAHCIIOPTOM Kpecc-cajaT MOKHO BbIpa-
IIMBaTh Ha OaJKOHAX HIDKHUX M BEPXHUX 3Taxeld. Torgja MOXKHO 4ETKO OTMETUTb, HA KaKOM
YPOBHE OT 3eMJIM HJIET 3arps3HeHUE Bo3ayXa. CTyAEHTHI 3aHOCST B TAOJHILy CIIEIYIOLINE JaHHbIE:
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KOJIMYCCTBO IMMPOPOCHINX CECMSIH, NJIMHA CTGGHSI, KOJIMYCCTBO JIMCTHEB, JJIMHA KOPHA, KOJIMYCCTBO
KOPHEBBIX OTPOCTKOB,; BBICUUTBIBAIOT CPEAHEC 3HAUCHUEC U ACTIAIOT BBIBOJ O CTCIICHU! 3arps3HCHUA

cyOcTpara.

KoHTposbHBIE BOIIPOCHL:
1. ITouemy Kpecc-canar sSBIsIeTCS yAOOHBIM 00BEKTOM Il OMOMHINKAITUH?
2. [Touemy HEOOX0IMMa MTPEABAPUTENbHAS TIPOBEPKA CEMSIH Ha BCXOXKECTh?
3. IloyeMy [u1s OTIBITa U KOHTPOJISI HEOOXOAUMO OpaTh ceMEHa OJTHOTO MPOUCXOKICHHUSA?
4. Kak o mpopocTKaMm Kpecc-cajlaTa MO>KHO CeJIaTh BBIBOJL O CTEIIEHU 3arpsI3HEHHOCTH

cybcrpara?

5. Kakue enie TecT-00BbEKTHI 17151 OLICHKH 3arpsi3HEHHOCTH MOYBBI Bbl MOXKETE Ha3BaTh?
6. IlogeMy Kkpecc-canar MOXKHO UCIIOJIb30BaTh U AJIs OLEHKH 3arpsi3HEHUS BO3ayXa?

6 IMJAKTUYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISAA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHUAJIA

6.1 OneHo4HbBIE CPEACTBA, OKA3ATEIM U KPUTEPHUHU OLEHNBAHUSA KOMIIETEH Ui

HNupekce
KOMILE- Onenounoe | Iloxka3zarean Kpurepun oueHuBanus
cpeacTBO OLICHUBAHUS c(hOpMHPOBAHHOCTH KOMIIETEHIIUI
TeHUHH
Huzkuii —He- | cTaBUTCS, €CIIM TONYLEHbI CYIIECTBEHHbIE OLINOKU
YIIOBJIETBOPH- | (B X0JIe IKCIIEPUMEHTA, B O0OBSICHEHUH, B 0hopmiie-
TEJIbHO HUU paboThl, 10 TEXHUKE 6€30M1acHOCTH, B paboTe ¢
BELLECTBAMU U NpUOOpaMu), KOTOpPbIE HE UCTIPABIIA-
I0TCS JJaXKe 110 YKA3aHMIO MpernojjaBaTels.
[ToporoBelif — | cTaBUTCSA, €CIM TOMYIIEHBI OJJHA-/IBE CYILECTBEH-
YIIOBJIETBOPH- | Hbl€ OUIMOKH (B XOJ€ IKCIIEPUMEHTA, B O0BSCHE-
TEIBHO HUH, B 0hopMIIeHHH paboThl, IO TEXHUKe Oe3omac-
HOCTH, B paboTe ¢ BellecTBaMU U Mpubopamu), KO-
TOPbIE UCIPABJISIOTCS ¢ TOMOIIBIO NIPENOIABATENS.
ba3oBblil — X0- | a) paboTa BBIIIOJHEHA MPABUIILHO, 0€3 CYILIECTBEHHBIX
Otuer mo | pormo OLIMOOK, CJIeTaHbl BBIBOIBI;
naboparop- 0) IOIMYCTUMBI: HEMOJIHOTA IPOBEACHUS WU 0(OpM-
HOM pabore JIEHH DKCIIEPUMEHTA, OJJHA-/IBE HECYLLIECTBEHHBIE
OLIMOKY B MPOBEJCHNUU UM OPOPMIICHUH SKCIIEpH-
MEHTa, B IIpaBUiIaX pabOThI C BEIIECTBAMH U MPUOO-
[1K-4 pamu
[1K-5 Bricokuii — a) paboTa BBITIOJIHEHA MTOJTHO, IPABUIILHO, O€3 cyIle-
OTJINYHO CTBEHHBIX OIIMOOK, C/IEJIaHbl BBIBOJIBI;
0) 9KCHIEpUMEHT OCYIIECTBJICH 110 IUIaHy C y4ETOM
TEXHUKHU 0€30MaCHOCTH U MpaBuil paboThI ¢ Bellle-
CTBaMH U IpUOOpaMH;
B) UMEIOTCS OpTraHN3allMOHHbIE HaBbIKH (TIOIEpKIBA-
eTCsl YUCTOTa pabovero Mecra 1 MopsiI0K Ha CTOJIE,
HSKOHOMHO HCIOJIb3YIOTCSl PEAKTHBBI).
Hu3zkuii — He- | - HE3HaHME IPOrPaMMHOI0 MaTepHaa;
YIOBJETBOPHU- | - IPU OTBETE BO3HUKAIOT OINOKH;
TEIBHO - 3aTPyAHEHUS IIPU BBIIIOJHEHUH NTPAKTUYECKUX pa-
Komo- > or.
KBHYM IToporoBelii — | - yCBOEHHE OCHOBHOT'O MaTepHala;
YJIOBJIETBOPH- | - IPH OTBETE AOMYCKAIOTCS HETOUHOCTH;
TEIBHO - IpY OTBETE HEJOCTATOYHO MPaBUIIbHbIE (POPMYIIH-

POBKH;
- HApYHICHUC MOCJICAOBATCIILHOCTU B U3JIOKCHUUN
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MIPOTPaMMHOTO MaTepHaia;
- 3aTPYJHEHUS B BBIMIOJHEHUU TPAKTUYECKUX 3a]1a-
HUH.

bazoBriil — x0-
po1o

- 3HaHUE MIPOTPAMMHOI0 MaTepHaIa;
- FPaMOTHOE U3JIO’KEHUE, 0e3 CYIIeCTBEHHBIX HETOY-
HOCTEW B OTBETE HA BOMPOC;

- IPaBWJIBHOE ITPUMEHEHNE TEOPETUYECKUX 3HAHUI;

- BJIaICHUC H€06XOI[I/IMBIMI/I HaBbIKaMU IIPU BBIIIOJI-

HEHUHU U NIPAKTUYECKHX 3aJ1a4.

Bricokuii —
OTJIUYHO

- IIy0OOKO€ ¥ MPOYHOE YCBOCHUE MPOTPaMMHOT0 Ma-
Tepuana;

- TIOJIHBIE, [10CJIEIOBATEIIbHBIE , TPAMOTHBIE U JIOTH-
YEeCKH U3JIaraeMble OTBETHI IPU BUJIOU3MEHEHUH 3a-
JaHUS;

- CBOOOJIHO CIIPABJISAIOIINECS C IOCTABICHHBIMHU 3a-
JlauaMu, 3HaHUSI MaTepuaa;

- IPaBUIIbHO OOOCHOBAHHBIE IPUHATHIC PEIICHUS;

- BJIaZICHHE Pa3HOCTOPOHHUMU HaBbIKaAMH U IIpHE-
MaMH BbINOJIHEHUS IPAKTUYECKUX paloT.

Huskuii — ue-

A0IYCTHUIT YHUCIIO omuOoK 1 HCAOYCTOB NPCBOCXOA-

VIOBJETBOPHU- | IIE€ HOPMY, IIPH KOTOPO MOKET ObITh BHICTABJICHA
TCIBHO OLIEHKA «3»

[ToporoBelif — | eciiv CTYJEHT NPAaBUIHHO BBIMOJIHIII HE MEHEE MOJIO0-
YIOBJIETBOPU- | BUHBI paOOTHI WK AOMYCTUIL: HE OoJiee IBYX IpyObIX
TEJIBHO omnOOoK; UK He OoJiee 0JHOM Ipy0oil 1 0AHOM He-

rpy0Ooil OIMOKY M OAHOTO HEJ0YETa; NN HE Ooiee

KoHnTposns- JBYX-TpeX HErpyObIX OUIMOOK; UM OJHOM HErpyooit
Has pabota OLIMOKHU M TpeX HEJO0UYETOB; WK IPU OTCYTCTBUU
OIIMOO0K, HO NMPH HAIWYUH YEThIPEX-MSATH HEA0UYETOB.
ba3oBbIil — X0- | CTYIEHT BBIIOJHUI paOdOTy MOJHOCTHIO, HO JAOMY-
po1o CTHJI B HEl: He Gosiee o JHON HerpyOoii ommoKu 1
0JIHOTO HeJloueTa Win He 0oJiee ABYX HEJI0UYETOB
Bricokwmii — pabota BeInosiHEHa 6e3 oIMOOK, yKa3aHbl BCe pac-
OTJINYHO YeTHbIE (POPMYJIbL, EAMHUIIBI U3MEPEHHUS, O€3 OLIH-
OOK BBINOJIHEHBl MATEMAaTHUECKUE PaCUEThI
Husknii —ne- KonnuecTBo npaBMIIBHBIX OTBETOB HA BOIIPOCHI Te-
yaoBieTBopu- | cra meree 60 %
TEIHHO
IToporossiii — | KosmuecTBO IpaBUIIBHBIX OTBETOB Ha BOIPOCHI TE-
Teer yIIOBJIETBOPH- | cTa oT 61-75 %
TEIHHO
ba3oBblil — x0- | KosMuecTBO MpaBUIIBHBIX OTBETOB HA BOIPOCHI TeE-
porio cta ot 76-84 %
Bricokuii — o1- | KosnnuecTBO MpaBMIIBHBIX OTBETOB HA BOIPOCHI Te-
JIMYHO cra ot 85-100 %
Huskuii —He- | Tema pedepaTa He pacKpbITa, OOHAPYKUBACTCA CY-
YIIOBJETBOPHU- | IIECTBEHHOE HETIOHUMaHHE MPOOIEMBI.
TEJIBHO
Pedepar | [ToporoBelii — | UMEIOTCS CYIIIECTBEHHBIC OTCTYIICHUS OT TpeOOoBa-
YIIOBJIETBOPH- | HUH K pedepupoBanuio. B yactHocTu: TemMa ocBe-
TEIBHO II€HA JIMIIb YAaCTUYHO; JOMYIEHb! (PaKTHUECKUE

oMOKH B COJIepKaHUU pedepaTa WK IPHU OTBETE HA
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JOTIOJIHUTENBHBIE BOIIPOCHI; BO BpEMS 3aILUTHI OT-
CYTCTBYET BBIBOJL.

ba3oBblil — X0- | OCHOBHBIE TpeOOBaHUS K pedepaTy U ero 3amure
po1io BBITIOJIHEHBI, HO MPU 3TOM JIONYIIEHbI HEA0UYETHI. B
YaCTHOCTH, UMEIOTCS HETOYHOCTHU B U3JIOKEHUU Ma-
TepHaja; OTCYTCTBYET JIOTUYECKAs IIOCIIE10BATENb-
HOCTb B CYXKJICHUSIX; HE BblepkaH 00bEM pedepara;
UMEIOTCS YITYIICHUS B 0()OPMIICHHH; HA JIOTIOJTHH-
TEeJIbHBIE BOMPOCHI MPHU 3aLIUTE JTaHbI HEMOJIHBIE OT-

BCTHI.
BrICOKHIT — OT- | BBIIOIHEHBI Bce TPEOOBAHUS K HAIIMCAHUIO U 3aLHUTE
JMYHO pedepara: o003HaueHa mpobdiemMa u 000CHOBaHA €€

aKTyaJIbHOCTb, CJCJIaH KPaTKUH aHaJIu3 Pa3IMuHbIX
TOYEK 3pCHUS Ha pacCCMaTPUBACMYIO ITPOOJIEMY | JIO-
THYHO U3JI0)KEHA COOCTBEHHAS MTO3UIIHSI, CHOPMYITH-
POBaHBI BBIBOJIBI, TEMA PACKPBITA TTOJHOCTHIO, BBI-
JepkaH 00bEM, COONTFOICHBI TPEOOBAHMS K BHEIII-
HeMy 0(OPMJICHHIO, TaHbI IPABUIIBHBIC OTBETHI HA
JIOTIOJTHUTEIbHBIC BOIPOCHI.

6.2 HpOMe?KyTO‘lHaﬂ aTTecTalnus CTYACHTOB IO TUCHUIIJIHHE

[TpoMexyTouHas aTTecTalys ABJIAECTCSA IPOBEPKOM BCEX 3HAHUI, HABBIKOB U YMEHUH CTY-
JIEHTOB, IPUOOPETEHHBIX B IIPOLIECCE U3YUEHUS JUCHUILIMHBL. DOpMOI MpOMEXyTOUHOM aTTecTa-
LMY 110 AUCLUIIIINHE SABJIAETCS 3a4ET.

Jljig oueHMBaHUs pe3yJIbTaTOB OCBOEHUS TUCLUIUIMHBI IPUMEHSETCS CIAEAYIOLINE KpUTe-
PHUH OLIEHUBAHUS.

Kpurepuu oneHuBaHus yCTHOTO OTBETA HA 3a4eTe

Onenka «3a4TEHO0» BBICTABIISETCS CTYACHTY, €CIIH:

1) BOMPOCHI PaCKPBITHI, H3JI0KEHBI JIOTUYHO, 0€3 CYIIECTBEHHBIX OLIHOOK;

2) MOKa3aHO YMEHHE HJLTFOCTPUPOBATH TEOPETHUCCKUE MOJ0KEHUSI KOHKPETHBIMH TIPH-
MepaMu;

3) MpOIEeMOHCTPHPOBAHO YCBOCHHE paHee U3YUYECHHBIX BOIPOCOB, C(HOPMHUPOBAHHOCTh
KOMITETCHIIMM, YCTOMYNBOCTD UCIIOIb3YEMBIX YMEHUN U HABBIKOB.

JlonmycKkaroTcsi He3HAYUTEIbHbIE OIINOKH.

OneHka «He 324TeH0» BBICTABIISETCS, €CIH:

1) He pacKpBITO OCHOBHOE COJIepIKaHHe YUeOHOr0 MaTepuana;

2) oOHapy)KeHO He3HAHHE WM HeIOHUMaHUe OOJbIIeH I HanboJiee BaXKHON YacTH
y4eOHOTo MaTepuana;

3) nmomymieHbI OMIMOKU B OTPEICIICHUH TIOHSTHI, KOTOPBIE HE HCIPABJICHBI MTOCIIE He-
CKOJIBKMX HaBOJSILNX BOIIPOCOB;

4) He chOpMUPOBAHBI KOMITCTCHIMH, YMECHHUS U HABBIKH.

6.3 TunoBble KOHTPOJIbHBIC 3aJaHUA UJIK HHbIC MaTepHaJIbI, HCOﬁXOI{I/IMLIe AJIA OHEHKH
Pe€3yJbTaTOB 0CBOCHUSA TUCHHUIIIMHBI

KOMILJIEKT 3AJIAHUHM J1JIs1 KOHTPOJBbHOM PABOTHI
KourpoJubsHnas padora Ne 1
Bapuant 1
1. HazoBuTe 0cOOEHHOCTH MCMOIb30BAaHUS MUKPOOPTaHU3MOB B KayecTBe OMOWHINKATO-
pOB.
2. HazoBuTe cMMOMOTHYECKHE METO bl B OMOMHINKALIUH.
3. B xakux 001acTax NPUMEHSIOT OMOMHIUKAIIHIO.
4. HazoBuTE METO/IbI OIIEHKM KauyeCcTBa BO3/1yXa.
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5. HazoBuTe MeTOabI OLICHKH Ka4eCTBA BOJIBI.
6. O0BsicHUTE, YTO COOOM MpeACTaBIsIeT 6ay1 HHTerpabHO TokcuuHocTu (BUT).
KonTtpouabnas pa6ora Ne 2
Bapuanrt 1
1. late onpeneneHne OHOTECTUPOBAHHSL.

2. HazoBute Hanbosee nHPOpMATUBHBIC TTApaMETPhI, KOTOPBIE XapaKTEPU3YIOT O0IIIEe CO-
CTOSIHHUE KUBOU CUCTEMBEIL.

3. B ueM 3akirodaeTcst CyTh METOI0JIOTUN OUOTECTHPOBAHUS.

4. lepeuncnure OCHOBHBIE TPEOOBaHUS K METO/IaM OMOTECTHPOBAHUSI.

5. HazoBuTe nBa Hanbosee BXKHBIX TPEOOBAHMS K METOIaM OMOTECTUPOBAHUSI.
ITPUMEPHI TECTOBBIX 3ATAHUI

«buonHIUKANUA»

1: Buounouxayusi — >mo
- U3yYCHUE BIUSHUS YEJIOBEKA HA 3KOCUCTEMBI
- MHIUKAIUS AOMOTUYECKUX U OMOTHYECKHUX (haKTOPOB

- BBISIBJICHUE U3MEHECHUI OKPY)KaIOIHCﬁ Cpeanl IIpu BO3JICHICTBUU PaaruOaKTUBHOI'O U3JTYy-
YCHUA

- BBISIBIICHUE M3MEHEHHI OKPYKAIOIICH CPeibl TIPU BO3BEICHUH MPOMBIIUICHHOTO KOM-
TIeKca
2. Buounouxamopul — 5mo:

- )KMBBIE OPTaHU3MBI, OOUTAIOMINE B pallOHAaX TEXHOTEHHOTO 3arpsi3HEHHUS

- JKUBBIE OPraHU3Mbl, U3MEHSIOMIKECS MOP(OIOrMYECKH B YCIOBUSIX TEXHOTEHHOI'O 3a-
I'PSI3HEHUS

- )KHMBBIE OPTaHU3MBI pearupyrolre Ha U3MEeHeHHe canpoOHOCTH BOJIbI

- )KMBBIE OPTaHU3MBI, HCIIOJIB3YEMBbIE JUIS BBISIBIICHUS 3arpsI3HEHUST OKPYKAIOIIEH CPebl
3: Haubonee 3¢pghexmusHvle Memoobl 0UUCKU:
- MEXaHUYECKUI

- XUMHUYECKHH

- OMOXUMHYECKUI

- (puzuKo-xUMHYEeCKUit

4: IlepcnexmugHbIMU OUOUHOUKAMOPAMU AGTSIIOMCS BUOBL.

- C Y3KOM aMIUIUTYAOU TOJIEPAHTHOCTH K aHTPOIIOTEHHBIM YCIOBUSM

- C IIUPOKOM aMIUIUTYAOU TOJIEPAHTHOCTH K aHTPOIIOTEHHBIM YCIOBHUSM
- C HU3KOH SKOJIOTUYECKON BaJICHTHOCTBIO

- ¢ HU3KHUM aJallTUBHBLIM IMOTEHIINATIOM

5: Unouxamopom cmenenu yucmomol ammocgepul AGNAIOMCI:

- rpUOkBI

- JTAIIANHUKHA

- BOJIOPOCIIH

- HACEKOMBbIC
6: Camblil 1yuwiuti Memoo O4UUCmKU 800bl OM 3A2PA3HEHUsS] OP2AHUYECKUMU BEUeCMBAMU.
- MEXaHNUYECKUM

- XUMHYECKHI

- OMOJIOTHYECKUI

- (puzmueckuii.
7: Buonoeuueckuti Memoo 04UCmKU 8600bl OM 3A2PA3HEHUsL OCHOBAH HA UCHONb308AHUU!
- pBIO

- pacTeHui

- MUKPOOPTaHU3MOB

- Topda
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8: BuounoukayuonHvle UCCIe008aHUs HENb3S NPOBOOUMb HA YPOBHSAX:
- CYOKJIETOYHOM
- KIIETOYHOM
- BUJIOBOM
- MEXBHUOBOM
9: Boovl pex 06HO8IAIOMCAL:
- Uepes cyTku
- Yepes mecsnn
: [Ipumepno uepes 10-12cyrox
- YUepes rog
10: Ocobennocmu cocmosHus NONYIAYUU ONPeOeaom maKdice e€ noKazamenu Kax:
- BO3PACTHOM CHEKTP
- YCTOMYUBOCTh
- UHJEKC YUCIICHHOCTH
- HHEPIIMOHHOCTh MOMYJISIITIOHHON CHCTEMBI
11: JKusvie cucmemul cuumaromes OMKpolmviMU HOMOMY, 4MoO OHU:
- IOCTPOCHBI U3 TEX KE XUMUICCKHUX DJIEMEHTOB, YTO U HEKHUBBIE
- 0OMEHHBAIOTCS BEILIECTBOM, SHEprueil u nHdopmanuen ¢ BHEIIHEN cpeaoit
- 00J1a1a10T CIIOCOOHOCTHIO K a/lalTalusIM
- CITIOCOOHBI Pa3MHOKATHCS
12: Maccosas eubens pulovl npu paziuse He@pmu 8 6000eMax C3aHA ¢ YMEeHbUICHUEM 8
gooe:
- CBETOBOW JHEPIHH;
- KHCIIOpO/Ia;
- YIJIEKHUCIIOTO Ta3a;
- COJICHOCTH.
13: 3a kaxoe 8pems paznazaemcs NOI08UHA NPOIUMOTU 8 MOpe Hepmu.
- 32 HeJIeo;
- 32 MECHIIL;
- 32 TOJ;
- 3a JIECATH JIeT.
14: I'omeocmasz — amo:
- 3alIUTa OpraHu3Ma OT AaHTUTECHOB
- IO/I/Iep’KaHne OTHOCUTEIBLHOTO MOCTOSIHCTBA BHYTPEHHEH Cpe/ibl OpraHu3ma
- CMeHa OHMOJIOTMYECKHUX PUTMOB
- CMeHa OMOIIEHO30B
15: OcnosHas 3a0aua buouHoukayuu
- pa3paboTKa CUCTEMBI KOHTPOJIS 32 COCTOSIHUEM OKpYXKaroIeil cpeibl
- pa3paboTKa METOJIOB M KPUTEPHEB aJCKBATHO OTpa)karomasi YpOBEHb aHTPOIIOTCHHBIX
BO3JICUCTBUH C YY4ETOM XapaKTepa 3arpsi3HEHUs
- pa3zpaboTKa crucTeMbl HaOIIOCHHH 3a COCTOSIHUEM OKpYKaroIlel CpeJibl
- BBISIBJICHHE XapaKTepa BO3ACHCTBHS BHEIIHUX (PAKTOPOB Ha )KUBBIC OPTaHU3MBI
16. Hcnonvzosanue memooos buouHOUKayuu no3eoisiem peuams 3a0adu:
- OKOJIOTMYE€CKOT0 MOHUTOPHUHTA
- (peHOMOrMUECKOTO MOHUTOPUHTA
- reorpa)uuecKoro MOHUTOPUHTA
- QHTPOITIOTEHHOT'O MOHUTOPHHTA

BOITPOCHI K KOJVNIOKBUYMY
1. OcoOeHHOCTH M KPUTEPUHU OLICHKH COCTOSHUS OKPYXKAIOUIeH cpenbl (TeOXUMHUECKUN,
reopu3NIeCKUil ¥ HHIAUKAITMOHHBIN).
2. CaHUTapHO-TUTHEHUYECKHUE MOKa3aTeau. JKojdoruyeckue kpurepuu. OLeHKa CTereH!
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AQHTPOIIOI€HHBIX U3MEHEHUH IIPUPOAHOU CPEBI.

3. MeToapl IPOrHO3UPOBAHUS : IBPUCTHYECKHE, aHAIMTUYECKUE U CTATUCTUYECKUE.

4. HazemMHBIE METOJbI MOJyYEHHs MEPBUYHOM MH(OPMAIMM O COCTOSIHUU IMPHPOTHON
cpenpl: reopuznyeckre, reoOXuMuyeckue, Ouosoruueckue. buonnaukanus u €€ Buabl (1€HIPOUH-
JUKaLus, JIUXCHOUHUKAUS, THAPOOUOIOruyecKas HHANKALUS U JIp. ).

5. AHanUTHYEeCKHE METO/Ibl ONPENIEIEHUs COJEPKAHUS 3arPA3HAIOINX BEIIECTB B 00bEK-
Tax OKpyxkariei cpenbl (poToMeTpudeckuii, XxpomMarorpadudecKuii, CIeKTPpaIbHbIA aHATN3 U
zp.).

TPEBOBAHUS K ®OPME OTUETA 110 JIABOPATOPHOM PABOTE
®opma oryera. OTUET NOJKEH COAEpKATh HA3BaHUE, LI€TIb PabOThI, OMCAaHUE XOa pa-
00TbI, CXeMbl IPUOOPOB, pacueThl, TAOIUIIBI C Pe3yIbTaTaMU U3MEPEHUH, BHIBOJI.

TEMbI PE®@EPATOB
1. TecT-cucTeMsl sl UHAWKALIMY UOHOB TSKENBIX METAUIOB B 00BEKTaX OKpY’Karolen
CpenBl.
2. Vcnionbp30BaHUE METOOB IPUPOTHON MHAUKAIIMH J1JIS1 OLIEHKU COCTOSIHUS OKPYXKaroIIeH
CpeJBl.

(98]

. O1ieHKa 3arpsi3HEHUs OKPYKAIOIIEH Cpeibl METOIOM MHIMKAIIMKN CHEKHOT'O IMOKPOBA.
. PacteHus v )xMBOTHBIE — MHAMKATOPBI 3arPSI3HEHUSI OKPYKAIOIEH CpeJibl.
5. Bunel v Ha3HAYCHHE WHIUKATOPOB 3K03()(HEKTHBHOCTH.

B

BOIIPOCHI K 3AUYETY

. IlpuHIMne! opranu3anuu OMOJIOrHYeCKOro MOHUTOPUHTA.
. buonHMKanusa OKpyXaromen cpebl.
. IlonsiTne o Omonnaukanuu. Kpatkas ucropust OMOMHAMKALMOHHBIX HCCIEOBAHUH.
. O611Ke TPUHIIKIIBI UCIIOJIb30BaHUSI OMOMHIUKATOPOB.
. Tumnbl yyBcTBUTENBEHOCTH OMOUHAMKATOPOB. Chephbl MPUMEHEHHUsI OMOUHIUKALIUH.
. Oco0eHHOCTH UCIOJIb30BaHNUs PACTEHUH B KauecTBe OMOMHIUKATOPOB.
. OCOOGEHHOCTH UCTI0JIb30BaHMSI ’KUBOTHBIX B KauecTBE OMOMHIMKATOPOB.
. Oco0eHHOCTH UCIIOJIb30BaHUSI MUKPOOPTraHU3MOB B Ka4eCTBE OMOMHIUKATOPOB.

9.CUMOHOIOTHYECKHE METOABI B OMOMHIUKALIUH.

10. MOHUTOPUHT OMOJOTUYECKUX NepeMeHHbIX. [IpuHIunel 0T0Opa OMOIOTHYECKUX TIe-
PEMEHHBIX.

11. buonHauKanus Ha pa3IU4HBIX YPOBHSAX OpPraHM3alUy XKUBOM MaTepuu Moiekymsp-
HBII YPOBEHB.

12. buonHaukanus Ha pa3IUYHbIX YPOBHSIX OpPraHU3allUY KUBOM MaTepuu. Y pOBEHb Op-
TaHOUJIOB.

13. buonHaMKanus Ha pa3INYHBIX YPOBHIX OpraHU3alNX XKUBOW martepuu. KieTouyHsli
YPOBEHb.

14. buonHaMKanys Ha pa3aIudHbIX YPOBHSIX OpraHU3alMK )KMBOM MaTepuu. TKaHEBOU ypo-

0O JON Dn K~ WK —

BEHb.

15. buonnaukanys Ha pa3IMYHbIX YPOBHSAX OPraHU3alMU )KUBOW MaTEpHH. Y POBEHb Op-
TaHOB U CUCTEM OPI'aHOB.

16. buonHMKanMs Ha pa3IMYHbBIX YPOBHAX OpraHU3ALMM )KUBOM MaTepuu. OpraHu3mMeH-
HBII YPOBEHB.

17. buonHaMKanus Ha Pa3IMYHBIX YPOBHAX OpPraHW3aluu KuBor marepuu [lomymnsanuon-
HBI YpOBEHb. Y POBEHb COOOIIECTBA. DKOCUCTEMHBINA YPOBEHb.

18. buounaukanus 3arpsi3HeHuil Bo3ayxa. VIcTOUHUKY 3arps3HEHHs] 1 OCHOBHBIE 3arpsi3-
HUTEIIN.

19. buonHaukanus 3arpsi3HEHUNA BOJIBI.
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20. OcHOBHBIE MPUHIMITEI OMOTECTUPOBAHUS CTOUHBIX BoJ. OlieHKa KadecTBa BOJ MpU-
POJHBIX BOJIOEMOB.

21. buonHauKanus 3arps3HEHUN OYBBL. 3arpsi3HEHUE arpOXUMHUKaTaMU.

22. buotectupoBaHre OKPYKAIOIIECH Cpebl. 3aJaud U MPUEMbl OMOTECTUPOBAHUS Kaye-
CTBA CpPEbl.

23. Cytb MeTo010TH OuoTecTUpoBanus. TpeboBanus k MeToaM ouotectupoanus. Oc-
HOBHBIE MTOJIXObI OMOTECTUPOBAHUSI.

7 IEPEYEHb TH®OPMAIMOHHBIX TEXHOJOTI' A, UCIOJIb3YEMBbIX
B NTIPOINECCE OBYYEHUA

HNudopmanuoHHbIe TEXHOJOTHH — 00yUYeHHUE B DJIEKTPOHHON 00pa3oBaTeIbHON Cpefie ¢
[EJTBI0 PACHIUPEHUS JOCTYIA K 00pa30oBaTebHBIM pecypcaM, YBEIUUYCHUS KOHTAKTHOTO B3aHMO-
JEICTBUS C MpenojaBaTesieM, MOCTPOCHUS WHIUBUAYAIbHBIX TPAEKTOPHM MOJATOTOBKU, 00BEK-
TUBHOTO KOHTPOJISI © MOHUTOPUHTA 3HAHUH CTYJEHTOB.

B o6pazoBarensHOM mpoliecce MO TUCHUIUIMHE UCTIONB3YIOTCA CleAyrolue nHdopMalu-
OHHBIE TEXHOJIOTHH, SIBJISIFOIIMECS KOMIIOHECHTaMH ODJIEKTPOHHON HH(OPMAIIMOHHO-00pa3oBa-
TenbHOU cpenbl BITIY:

e Cucrema snextpoHHoro ooyuenuss ®I'60Y BO «bI'TIY »;

e Cucrema «AHtuIuiaruat.BY3»;

e DJEKTPOHHBbIE OMOTUOTEYHBIE CHCTEMBI;

e MynbTUMEANITHOE CONTPOBOKICHUE JIEKIUN U TPAKTUYECKUX 3AHSITHI.

8 OCOBEHHOCTH U3YYEHUA JUCHUITVIMHBI UHBAJIMJAMMU U JIMIJAMHU
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 310POBbSA

[Tpu 0OyueHHu JIUI] ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI IPUMEHSIOTCS aIalTHB-
HBbIC O6p330BaTCJ'[I)HI)I€ TEXHOJIOTHUU B COOTBETCTBUU C YCIIOBUSAMHU, HU3JIOKCHHBIMU B Pa3aciic
«Oco0eHHOCTH peanu3alnru 00pa3oBaTeIbHOM MPOrpaMMBbl JJIsi MHBAIMIOB U JIUL C OrpaHUYEH-
HBIMH BO3MOKHOCTSIMH 3JIOPOBBS» OCHOBHOH 00pa30BaTENBbHON MPOTpaMMBbI (HCHOIB30BAHHE
CHelHaNTbHbIX y4eOHBIX MOCOOMHM M JUIAKTUYECKHUX MAaTepUaNIOB, CIIEHUATBHBIX TEXHUYECKHX
CpeACTB 00YYEHUS KOJUICKTHBHOTO M MHIMBUAYAIEHOTO ITOJIb30BaHUS, IPEIOCTABICHNE YCITYT ac-
CUCTeHTa (IIOMOIITHHUKA), OKa3bIBAIOIIET0 00YJarOIUMCS HEOOXO0AUMYIO TEXHUYECKYIO TOMOIIIb U
T. I.) C Y4ETOM MHAUBHUIYAIbHBIX OCOOEHHOCTEN 00yUaroMnXCs.

9 CIIMCOK JIMTEPATYPBI 1 UH®OPMAILIMOHHbIX PECYPCOB
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10 MATEPUAJIBHO-TEXHUYECKAS BA3A

JUia poBeeHNs 3aHATHH JIEKIMOHHOTO THIA, TPYNIIOBBIX U MHAWBUAYAJIbHBIX KOHCYJIb-
TaIMH, TEKYIEro KOHTPOJIA U MPOMEKYTOYHOM aTTeCTAIl[MU UCTIOIB3YIOTCS Ay TMTOPUH, OCHAIIIEH-
Hble y4eOHOU MeOenblo, ayTMTOPHOI TOCKOH, KOMIIBIOTEpPOM(PaMu) ¢ YCTAaHOBJICHHBIM JIUIIEH3U-
OHHBIM CIIELHUATN3UPOBAHHBIM MPOrPaMMHBIM O0O€CredeHHeM, KOMMYTAaTOpOM JUIsl BBIXOJa B
AJIEKTPOHHO-OMOIMOTEUHYIO CHCTEMY U DJIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTeIbHYIO
cpeny BI'TIY, MynpTUME AMIHBIMU IPOEKTOPAMHU, SKCIIO3UIIMOHHBIMH YKpaHaMHU, Y4eOHO-HAarIs1-
HBIMHU TIOCOOUAMHU (TaOIMIIbI, MyJIbTUMEUIHbIE MTpe3eHTauu). st nmpoBeeHus 1adopaTopHbIX
3aHATHH TakXke ucroisb3yercs Jladoparopus ¢pusnveckoil XUMHH, YKOMIUIEKTOBaHHAs CIIEIYIO-
UM 000pYJJOBaHUEM:

e KoMIUIEKT ayTuTOpHOI Mebenu

e KoMmmnbroTep ¢ yCTaHOBIEHHBIM JIMIIEH3UOHHBIM CIIELUAIIM3UPOBAHHBIM IIPOTPAMMHBIM
o0ecrieyeHrEM

e MynbTUMEAUNHBIN IPOEKTOP

e [Ipunrep

e DKCINO3ULIMOHHBIN IKpaH

el A
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e SMP-cnexrpomerp Hu3KOro paspemenus «CnuH Tpak» (1 wrT.)

e AxkBamuctuustop J3-10 (1 mT.)

e Becwt GF-300 (1 mT.)

e Becnol Topcuonnbsie BT-100 (1 mT.)

¢ Buckoszumerp (4 mr.)

HNonomep (3 mT.)

Konaykromerp annon-4120 (3 mr.)

K®K-2 (1 mwr.)

Jlrokemetp (1 mt.)

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

Mopyns «Tepmuueckuit ananus» (3 1mit.)

Monynbs «Tepmocrar» (3 wrT.)

Monynbs «YHUBEpCcaNbHBIN KOHTpOIIepy (3 mIT.)

Monynb «2nekTpoxumusd» (3 mIT.)

Monynbs yHUBepCcaNIbHbBIHN (6 IMIT.)

Ha6op cut KII-131(1 mrt.)

[Tomstpumerp (1 mT.)

[Torenmmometp (1 mr.)

Hentpudyra nadoparopuas OITH-8 (¢ poropom) (1 miT.)

[lItatuB asst 31€KTPO10B (2 mIT.)

OxcukaTop ¢ kpaHoM (1 mT.)

Monynb «ObmenadopaTopHblii» (1 mit.)

Crnextpodoromerp (1 mr.)

Cnexrpogporomerp KOK-3KM (1 mt.)

KommnekT apuometpos (1 mit.)

Metponowm (1 mit.)

MocT peoXopAHbIi ¢ COCY0M

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

HITaTtuBsl U1 TPOOUPOK, HArpeBaTesIbHbIe MPUOOPHI, TabopaTopHas mocya

XUMHUECKUE PEaKTHBBI IO TEMATHKE J1JAOOPaTOPHBIX padoT
e VY4yeOGHO-HarJIsAHbIe TOCOOUS - CIIal bl, TAOIUIIBI, MYJIbTUMEAUMHBIE PE3EHTALIUH 110

mucnuruinHe «MHAWKanus COCTOSHUS OKPYKAFOIIEH Cpebly

CaMocTosTenbpHas pa60Ta CTYACHTOB OPraHU3YCTCA B ayJUTOPHUAX OCHAIICHHBIX KOMIIb-
IOTEPHOM TEXHUKOM C BBIXOJIOM B JIEKTPOHHYIO HH(GOPMAIITMOHHO-00pa30BaTeIbHYIO CpEy BY3a,
B CIICIUAJIM3UPOBAHHBIX J1a60paTopI/15{x Mo JUCHUIINIMHEC, a TAKXKC B 3aJIaX JOCTYIIa B JIOKAJIBHYIO
cets BI'TIY.

Hcnoanzyemoe nporpammuoe obecrieuenne. Microsot® 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.

Pa3zpadorumk: O.B. YarapoBa, kaHaugaT XuMHUYECKUX HayK, TOLEHT Kadeapbl XUMHH.
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11 IUCT UIBSMEHEHUHA U JONTOJTHEHUM

YrBepxkaeHue nusmenenuid u gonoqHenuii B PII/I nis peanuzauuu B 2023/2024 yu. r.

PIT/] oOcyxnena u onodbpena amns peanusanuu B 2023/2024 yu. r. Ha 3aceqanuu Kadeapsl
OHMOJIOTUN U METOAUKH 00yueHust Ouonoruu (mpotokoia Ne_ ot .2023 r.). B PI1/] BHeceHbl
CJICTYIOIINE U3MEHEHUS U JIOTIOTHEHUSI:

Ne usmeneHus:
No cTpaHHIlBl C K3BMEHEHUEM
cxknrounTs: Bxirouunts:
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