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BBEJAEHUE

HuctunnmHa «®@u3uonoruss ©U  OUOXMMHSL  pPacTEeHUI» OTHOCUTCS K
obmenpodeccuonanbuomy wmoayao OIIOII BO no HanpaBieHHUIO MOATOTOBKU
35.03.03 Arpoxumus 1 arporiouBOBEICHHUE.

[lenpto BBIMONHEHHS J1A0OPATOPHBIX paboT Mo gucuuIuinHe «DUu3nonaorus u
OMOXUMUST pacTeHUI» sBisieTcs: (OpMHUpPOBaHUE Y O0YUaIOIIErocsl TEOPETUYECKUX U
MPAKTHUECKUX 3HAHWM, KOMIUIEKCAa MPOo(ecCHOHAIbHBIX KOMIIETEHIMI B obiactu
HAy4YHO-OOOCHOBAaHHOM  OIICHKE JKM3HEACSATENIbHOCTH pAacTeHHs] Ha  OCHOBE
(bU3H0NIOr0-OMOXUMHYECKUX TMapaMeTpoB sl 3(PPEKTUBHOTO YIPABICHUS WMH,
MOBBIIICHUS MPOAYKTUBHOCTHU U YAYYIICHUS KauecTBa ypoxas
CEJIbCKOXO3SIICTBEHHBIX KYIBTYP.

3amaun u3ydeHus: AUCUUTUIMHBI U TAOOPaTOPHOTO MPaKTUKyMa:

— OCBOEHHUE CYLIHOCTHU ($u310II0r0-OMOXUMUYECKUX IPOLIECCOB,
IPOTEKAIOUIMX B PACTUTEIBHOM OpraHHU3ME, MX 3aBUCUMOCTH OT 3HJIOTEHHBIX U
HK30T€HHBIX (PaKTOPOB;

— paccMOTpPEHUE OCHOBHBIX 3aKOHOMEPHOCTEH KU3HEAEATEIbHOCTH PACTCHHUS
Ha pa3HbIX YPOBHSX €0 OpraHu3alliy;

— O3HAKOMJIEHHE C OCHOBHBIMHM METOAAMM W/WIM MOAXOAAMH PETYIUPOBAHMS
($1310I0r0-0MOXUMHUYECKOTO COCTOSIHUSI CENTbCKOX03MCTBEHHBIX PACTEHUIN 3HAYEHUE
JUI ONTHMM3AINH MPOAYKIIMOHHOTO MPOIecca;

— OBNaJicHHE 0a30BBIMH METOJAMU PETUCTPALMH, KOJMYECTBEHHOTO H
KaueCTBEHHOTO aHaln3a (PU3UOJOTUYECKUX ¢ OHOXMMHUYECKUX IapaMeTpOB
pacTeHui;

— mpuoOpeTeHre 0a30BbIX HABBIKOB OOpaOOTKH, aHAIM3a M CUCTEMaTH3aluu
pe3yapTaToB (PU3MNO0IOT0-OMOXUMHYECKOTO IKCIIEPUMEHTA;

— (dopMHpOBaHUE CIIOCOOHOCTH K pa3paboTke (PU3MOIIOTHYECKUX TOIXO/I0B
JUTSI TIOBBITIIEHUS 3 (HEKTUBHOCTH PaCTEHHUEBOICTBA.

B pesynbrate 0cBOEHUS AUCHUILIIMHBI O0YYaroIMiCs JOTHKEH:

3Hamo:

— TEPMUHBI U TIOHATUS COBPEMEHHOM (PU3MOJIOTUN U OMOXUMHH PACTEHU;

— CYIIHOCTh (HU3UOJOTO-OMOXUMHUYECKUX TMPOIECCOB, MPOTEKAIINX B
pPacTUTEILHOM OpraHu3Me, UX 3aBUCHUMOCTb OT BHEIIHUX YCJIOBUH U 3HAUEHUE IS
MPOAYKIIMOHHOTO TMPOIlecca;

ymemn.
— OIICHUBaTh (PU3MOJIOTUYECKOE COCTOSHUE, aJanTallMOHHBIM IMOTEHIIHAI,
WHTEHCUBHOCTD MIPOIIECCOB YKU3HENESITEIbHOCTH y pPa3HBIX BUI0B

CEIIbCKOXO3SMCTBEHHBIX ~ PACTCHHMH HAa  OCHOBE  (DHU3HOJIOT0-OMOXMMHYCCKUX
apameTpoB;

— ompenensaTh (aKTOphl YIYUIIEHUS POCTa, Pa3BUTHS M Ka4eCTBA MPOTYKIIUU
CETBCKOXO3SIICTBEHHBIX KYJIBTYD;

—  BbIOMparh  3(]dexTuBHBIE  CMOCOOBI  ONTUMM3AIUU  (HU3UOIIOTO-
OMOXMMHUYECKUX TMPOIIECCOB, MPOTEKAIONIUX B PACTUTEIHLHOM OpTaHHW3ME, MyTeM
PETYIIUPOBAHUS YHAOTCHHBIX M YK30T€HHBIX (DaKTOPOB KU3HHU PACTEHUI;



— 000CHOBBIBaTh HA OCHOBE (PH3MOJIOTHUECKUX ¥ OMOXUMHUUYECKUX TTOKa3aTesen
arpOTEXHUYECKHE MEPOINPUATUS U ONTUMHU3UPOBATH CPOKU HX MPOBEACHUS IS
MOJTyYEHHUsI BBICOKMX U YCTOMYHMBBIX YPOXKAEB XOPOIIETO KaueCTBa;

61a0ems.

— OCHOBHBIMHU METOJIaMU OLIEHKH MapaMeTPOB, XapaKTepU3yIoIux (HU3noIoro-
OMOXMMHMYECKHM CTaTyC PaCTCHHM;

— 0a30BBIMM HaBBIKAMHU OOpPA0OTKH U aHAIM3a DKCIEPUMEHTAIbHBIX JTaHHBIX,
CHUCTeMAaTH3alliu pe3ylIbTaToB M pPa3pabOTKH (HU3HOIOTHUECKUX MOAXOJO0B Jis
noBbIIICHUS 9()()EKTUBHOCTH PACTEHUEBOICTBRA.



1. COAEP KAHUE JIABOPATOPHBIX PABOT U METOANYECKHUE
PEKOMEH/JAIIMM 11O UX BBIITIOJIHEHHUIO

[Tpu ocBoenun kypca «duznonorus 1 OMOXUMHUS PACTCHUI», CTYACHT JOJIKEH
Hay4yuTbcs paboOTaTh Ha JIEKIUAX, JaOOPATOPHBIX 3aHATHSIX M OPraHU30BHIBATH
CaMOCTOSTENIbHYI0 ~ BHEAyAUTOPHYIO  JesTellbHOCTh.  JlabopaTtopHbie  pabOThI
ABJISIFOTCS.  Ba)XHOM 4YacCThIO OCBOCHHSI JUCHUIUIMHBL, IPU UX BBIIOJHEHUU
00yyYaroIIMIiCs 3aKpeIUIsieT TEOPETUUECKUIN MaTepral, MOJTyYCHHBIN Ha JICKIUSX.

Ha naGopaTopHbIX 3aHSATHUSX, CTyAEHTaM HEOOXOIUMO OpraHM30BaTh paboTy B
MOJArpynnax, 4roObl Harpy3ka IO BBIIOJHEHUIO 3aJaHUi Obula pacmpeneseHa
PAaBHOMEPHO MEXIY BCEMU YYACTHUKAMM.

Bce Buapl yueOHBIX pabOT MOMKHBI OBITh BBINOJHEHBI TOYHO B CPOKH,
peayCMOTPEHHbIE MTporpaMMoii ooyuenus. 1o pasnenam TUCHHUIUTUHBI HEOOXOAUMO
MOJIb30BaTbCsl  PEKOMEHIYEMBIMH  Y4YeOHMKaMM,  y4€OHbIMM  MOCOOMSIMH,
METOAMYECKUMH YKa3aHHUSIMH JUUIsl BBIOJIHEHUS JaO0OpaTOpPHBIX PaloOT, T CTYACHT
MO’KET 03HAaKOMUTBHCS C MaTepHalioM 110 JaHHOMY pas3zieny (Teme).

B xoxe caMocTosATeNbHON MOATOTOBKU CTYAEHTOB K J1a0OpaTOPHOMY 3aHSATHUIO
HEOOXOJUMO HE TOJBKO BOCIOJB30BaThCS JIMTEPATYpPOH, PEKOMEHIOBAaHHOU
IIPENOIaBATENIEM, HO U MPOSIBUTH CAMOCTOATEIBHOCTD B IIOMCKE HOBBIX MCTOYHHUKOB,
MHTEPECHBIX (AKTOB, CTATUCTUYECKUX JIaHHBIX, CBS3aHHBIX C H3y4aeMou
po0JieMaTUKON 3aHSATHUS.

Ilnanuposanue u opeanuzayusi camocmosimenrbHou pabomsl cmyoeHma npu
n0020mMoBKe K 1a00PaAmopHbIM 3aHAMUSIM.

CamocTtosTenbHasi paboTa MO JUCHUIUIMHE BKJIOYAET OCBOCHHE Y4e€OHOIO
Marepuaja, MOJATOTOBKY K JJa0OpaTOpPHBIM 3aHATHUSM, MOJATOTOBKY K 3a4€Ty U €ro
craqy.

[oroBUTBCS K JA0OPATOPHBIM 3aHATHSAM, BBHITIOJHATH APYTHE 3aJlaHHS
CaMOCTOSITCIIbHOW pabOThl, TOTOBHTHCA K IPOMEKYTOYHOMY KOHTPOJIIO 3HAHHM
HY)KHO oAuHakoBo. ONTUMaIbHBIM BapUaHT IUIAHUPOBAHMS U OpPraHU3AIUHU
CTYJICHTOM BPEMEHH, HEOOXOAMMOTO ISl M3YUYSHUS JUCIUIUIMHBI, — PaCIpeacInTh
y4eOHYI0 Harpy3Ky paBHOMEpPHO B TEUYCHHE CEMecTpa, T. €. KaXIyl HEeIeIo
3HAKOMHUTBCA C HEOOXOJMMBIM TEOPETHUYCCKUM MaTepuajoM Ha JICKIIMOHHBIX
3aHSATUSX W 3aKpeIUIsiTh TMOJYYEHHbIC 3HAHUA Ha JIa0OpaTOpHBIX 3aHSATUIX U
CaMOCTOSITEJILHO, TPOYUTHIBAS PEKOMEHIYEMYIO JTUTEPaTypy.

K nabopaTopHbIM 3aHATHSIM HEOOXOIMMO TOTOBUTHCS 3a 1-2 MHEH 710 cpoka ux
MPOBECHUS, YTOOBI OblIa BOBMOXXHOCTb MPOKOHCYJIETUPOBATLCS C MperojaBaTeieM
10 TPYAHBIM Bompocam. J[OMmycK K 3a4eTy U dK3aMeHy IO JUCHUILUIMHE TpeArnoiaraet
CBOCBPEMEHHOE  BBITIOJIHEHME  BCEX  JIaOOpaTopHbIX  pabOT W 3aJaHuil
CaMOCTOSITEIIbHON PaOOTHI.

CamMocTosTeNbHYI0 paboTy CJENyeT BBIMONHITH B COOTBETCTBUU C TpadUKOM
CaMOCTOSITCIIbHOW pabOThl M TPEOOBAHUSAMHM, NPEIJIOKCHHBIMH IIPEIIOIaBaTeIIeM
U CIUATIIINHEI.



Temarnueckuii mian naboparopubix 3anatuit (JI3) nmpencrasnen B Tabnuie 1.

Tabmuna 1 — O6bem (Tpy10€MKOCTh OCBOEHUS) U CTpyKTypa JI3

Howmep Ounas
TEMBI Coneprkanue 1a00paTOPHOTO 3aHATHS dbopma,
q.
3 HNHcTpyKTax MO 0XpaHe TpyAa NpHu padoTe B XUMUYECKUX JIa- 4
OopaTopHuaX U MPOTUBOIOKAPHOM Oe30macHOCTH (IEPBUIHBIN)
JlabopatopHas pabota 1: [IpoHnIIaeMOCTh KJIETOYHBIX
MeMOpaH A1 OeTaluaHuHa
4 JlabopaTopHas pabota 2: OnpeieieHue CoCyIieil CHIIbI KJIETOK 4
YIPOUIEHHBIM METOJIOM (110 Y PIITIPYHTY)
6 JlabopatopHas padota 3: OnpenerneHrue aKkTUBHOCTH KaTajiasbl 4
(no baxy u Onapuny)
9 Jlabopartopnas pabota 4: VccinenoBanue Gpuanyeckux u 4
XUMUUYECKUX CBOMCTB XJ0poduia.
Texymmii KOHTPOJIb 3HAaHUH 10 pazaeny «Pu3znonaorus u 6uo-
XUMUS PACTUTEIIHHON KICTKI
11 JIabopaTopHas padota 5: OnpeieneHue AbIXaTeIbHOTO 4
ko3 purmenta
16 JlabopatopHas pabota 6: AHaJIN3 MYKHU IO KpaXMaJbHbIM 4
3epHaM
20 JlabopatopHas pabora 7: CpaBHEHHE TPAHCTIUPALIMKA BEpXHEH U 4
HUKHEN CTOPOH JIMCTa XJIOPKOOATBTOBBIM METOJIOM
(mo Tamto).
Tekymuii KOHTPOJIb 3HAaHUU 110 pazaenaM «POTOCUHTESY,
«/Iprxanue pactenuit», «OOMeH U TPaHCIIOPT OPraHUYECKUX
BEIIECTB B PACTCHHSIX)
21 JlabopaTopHast pabota 8: MHUKPOCKOTTMYECKHUI aHAJIA3 30JTbI 2
PACTUTENHHBIX OOBEKTOB
Hmoeo 6 4-m cemecmpe 30
27 NHucTpykTax mo oxpane Tpyaa npu padoTe B XUMUYECKHUX Jia- 2
OopaTopuaX U MPOTUBOIOKAPHOM 0€30MacHOCTH (TTOBTOPHBIH)
Jlabopatopnas pabota 9: OnpeneneHue yCTOMIMBOCTH pacTe-
HUH K IKCTPEMaJbHBIM BO3/ICHCTBUSM 11O CTENICHH MTOBPEXK/Ie-
HUS XJIOPOPHIITIOHOCHBIX TKaHEH
JlaGopatopHas padota 10: Onpenenenue BI3KOCTU MPOTOTLIA3MbI KJIIETOK 2
paCTeHHIA, Pa3IMYAIONINXCS IO KAPOCTOMKOCTH
28 Jlabopatopnast pabora 11: Ompesenenue TpaHCIUPHUPYIOMIEH 2

MMOBEPXHOCTHU JUCTA (IJIOIIAAH JIUCTOBOU IUTACTUHKH JIUCTA)
Texymumii KOHTPOJIH 3HAHUH TI0 pasnenaM «BoaHbl 0OMeH
pacteHui», « MuHepalibHOE TUTaHue pacTeHui», «lIpucmocoo-
JICHWE U YCTOMYUBOCTh PACTECHUIN




Howmep Ounas
TEMBI Coneprkanue 1a00paTOPHOTO 3aHATHS dbopma,
q.
JlaGopatopHas pabora 12: MopdomeTpudeckuii aHaIu3 3amacaroimx op- 2
raHoB

33 JlabopatopHas padota 13: Onpenenenue oOme KUCIOTHOCTH 2
PACTUTENIBHOTO MaTepuasa

Jlabopatopnas ~ pabora  14: Onpenenenue  KadecTBa 2
pPaCTUTENBHOTO Maciia (KUCIOTHOTO YUCIIa)

36 Jlabopatopnass pabora 15: Ormnpenenenne HHUTPATOB B 2
pacteHusax. Tekylmuil KOHTPOJIb 3HaHUW 1o pasaenaMm «Poct u
pasBuTHE pacTeHun», «DPOpPMUpPOBAHME KadyeCTBa YypoxKas
CETBCKOXO3SICTBEHHBIX KYJIBTYP»

Hmoeo 6 5-m cemecmpe 14

NTOI'O 44

[Io kaxxaoMmy pasieny AWCHMIUIMHBI B TEUEHHUE CEMECTpa OCYILECTBISETCA
CUCTEMATUYECKUI KOHTPOJIb (POPMHUPOBAHUS 3HAHUM, YMEHUN U HABBIKOB CTYIECHTOB
(B TOM uwnciae NPUOOPETEHHBIX B peE3yJbTaTe CaMOCTOSTENbHOM paboThl) Ha
7a00paTOPHBIX 3AHATHSX - B BHUAE MNHCbBMEHHOIO WJIM YCTHOTO TECTHPOBAHHUS B
teueHue 10+15 MHH, a TakXe HEMOCPEICTBEHHO B XOZE JIADOPAaTOPHOIO 3aHSATUS;
IIyTEM CaMOIpPOBEPKU (CaMOKOHTpossi). OueHka pe3ynbTaToB TaKOro KOHTPOJIS
YUUTBHIBAETCS TPU MPOMEKYTOUHOHM (3aKIIOUUTEIBHOM) aTTeCTallMKM MO JUCIUIUINHE
(Ha 3auere).

Ha naGopaTopHbIX 3aHATHSX HE TOJBKO 3aKperuisieTcss ydeOHbI marepual,
MOJTyYEHHBIH BO BpeMs JIEKUUH, HO U MPUOOpETAOTCS HOBBbIE 3HAHUS, YMEHHUS U
HaBbIKM, @ TAaKX€ B BHJIE€ NMHCbMEHHOI'O TECTUPOBAHUS OCYILECTBISAETCS TEKYLIHit
KOHTPOJIb PE3yJbTaTOB OCBOCHHS Yy4yeOHOro marepuana. Bce 3aHsATuUS HOCAT
npoOJIeMHBI  XapakTep, B XOJ€ HX IMPOBENCHUS YETKO CTaBUTCS Mpobiema,
TpeOyrolas CEepbe3HOr0 €€ OCMBICICHHUS CTYIEHTOM U IOJyY€HUS KOHKPETHBIX
pPE3yABTaToOB, PAcCCMaTPUBAIOTCS IOAXOABI M METOABI €€ PELICHUS, MO KOTOPBIM
HEO0OXOIMMO C/ellaTh MpPaBHIIbHbIE BBIBOJBL. B 1emnsx Oosiee MIyOOKOro yCBOEHUs
y4eOHOro Marepuana U KOHTPoss 3(PQPEKTUBHOCTH OOyUeHHsS N0 KaxAOW Teme
3aHATHS, CTYACHTaM IMpeajiaraeTcsl PEeliuTb OJHY WJIM HECKOJIBKO CUTYallMOHHBIX
3ajad.

B ciywae nmpomycka 3aHsATHS ~ HEOOXOAMMO €ro  oTrpadoTaTh IO
MPEIBAPUTEITHLHOMY COTJIACOBAHUIO C MPEIO/IaBaATEIIEM.




Cooepircanue nabopamopuvix 3aHAmMuUI

Jlaboparopuas paGora Ne 1. IIpoHunaeMoCTh KJIETOYHBIX MeMOpPaH IJIs
oeTanmMaHMHA

Ilenv pabomwi: BpisicHuTh neicTBue A10B (YKCYCHOM KHUCIOTBHI, 3THIIOBOTO
CIIUPTA) HA MMPOHUIIAEMOCTh MEMOpaH il OeTalMaHrHa.

3aoanue:

1. OnpenenutTh ONTUYECKYIO IJIOTHOCTH OMBITHBIX PACTBOPOB, COAEPIKAIIUX
MUTMEHT OeTalllaHuH.

2. IToctpouts rpaduk, MOKa3bIBAOIIMI BIMSHUE S10B (YKCYCHOM KUCIIOTBI, CIIPTA)
Ha BBIXO]] OETallMaHMHA U3 KOPHETUIO A CTOJIOBOM CBEKIIBI.

Hcnonvzyemovie mamepuanvt u ob6opyooeanue: xpacHas cBekia; 30%-HbIid
pactBOp  yKCycHOM  KucnoThl;  50%-HBII  pacTBOp  STWJIOBOTO  CIIUPTA;
TUCTUJUTMPOBaHHAsL BoJia; MpoOodHoe cBepsio Ne 4; mTaTuB ¢ Tpems MpoOHpKaMH
(rpagyupoBaHHbIMU Ha 10 MIT), 1BE M3 HUX — ¢ IPOOKaMU; 3 MUMETKA 0OBEMOM 5 M,
JIB€ U3 HUX C TpylIaMu; NPEAMETHbIE U IMOKPOBHBIE CTekia; MUKpockor, PIK ¢
TpeMsi KIoBeTaMHu TOMIMHON 0,5 CM U KpBIIICUKaMHU K 3TUM KIOBETaM; HOX; JIC3BUS,
BOCKOBBIC KapaHJAIlM, KYyCOYKH (PUIBTpOBaJIbHOW OyMaru u Mapiikd, TOHKas
CTEKJISIHHAS IaJIouKa.

Teopemuueckue ceedenusn

bemayuanun — TATMEHT CTOJIOBOM CBEKJIBI (OT JIATHHCKOTO Ha3BaHHS CTOJIOBOM
cBekibl Beta vulgaris L.). Dto oTHOcuTenbHO Oobmias (Mr = 564), XopoIlo pacTBo-
pHUMasi B BOZIE MOJIEKYJIa, HAXOIAIIAsICS B KJIIETOYHOM COKe. YTOOBI IONacTh BO BHELITHIOK
cpeny, MoJieKysia OeTaldaHuHa JOJDKHA TPONTH Yepe3 TOHOIUIACT, THAlOIia3My H
wiasManiemmy. uddysus OerarmanrHa U3 BaKyoJd B CPEIy MOXKET MPOXOIUTH JOCTa-
TOYHO OBICTPO TP JACUCTBUM PA3TMYHBIX (PAKTOPOB UJIM ar€HTOB, BHI3BIBAIOIINX U3MEHE-
HHME TPOHMLIAEMOCTH MeMOpaH. M3mepssi uepe3 omnpeneeHHbId MPOMEKYTOK BPEMEHH
ONTUYECKYIO TUIOTHOCTh CpENbl, B KOTOPOM WHKYOUPYIOT KYCOYKM TKAHHU CTOJIOBOM
CBEKJIbI, MO’KHO YYECTh KOJMYECTBO BBIJICIUBIIIEIOCS TUTMEHTA U3 MIOBPEXKICHHBIX KITe-
TOK ¥ TaKUM 00pa3oM OLIEHUTh CTENIEHb BO3JICHCTBUS HA MIPOHUIIAEMOCTh MEMOpaH. ITOT
MPOCTON M OBICTPBI METO MCIIONB3YETCsl OOBIYHO B MPUKJIAIHBIX MCCICAOBAHUSIX TPU
M3y4YEHUH JICCTBUS KaKOro-ImOo BEIIECTBA HA OMOJIOTUYECKHE OOBEKTHI.

Xo0 pabomuwi

1. I3 oumiiieHHOM CBEKJIbI MPOOOYHBIM cBepsioM No 4 BbIpe3aTh KyCOYEK TKaHH,
paspesarth ero Ha Tpu (hparMeHTa JIJIUHOU 5 MM KaKIIbIi.

2. ®parMeHThI TIIATEIHHO MPOMBITH TOJ CTPYEH BOJIOPOBOIHOM BOIBI JI0 TOJI-
HOTO 00€eCIIBEUNBAHMS TTPOMBIBHBIX BOJI.

3. [Tomectuth TO oOmHOMY (parMEeHTy B KaXAyH0 H3 3-X MPOOHPOK €O
CIICAYIONIMMH KHUIKOCTIMHU (Tabnuiia 2).



Ta6nuua 2 — JlelicTBre 0B Ha BHIXO] OETallMaHUHA U3 KOPHETLIOAA CTOJIOBOM CBEKIIBI
(Beta vulgaris L.)

Homep Onruueckas
Bapuant omnbita I[BeT pacTBOpa
IPOOHUPKH IUIOTHOCTD
1 10 M1 TUCTUIIIMPOBAHHOM BOJIbI
2 10 M1 30%-HoM
YKCYCHOM KHMCJIOTBI
3 10 mu1 50%-H0ro0 TaHoIa

4. Yepe3 45 MUH BU3YaJIbHO OTMETUTH LIBET PACTBOPOB, U MPOMEPUTH MX ONTHYE-
ckyto iotHocTh Ha @IKe ¢ 3eneHpiM cBeToGWIHTPOM (JTMHA BOJMHBI 540 HM, KIOBETHI
tommHon 0,5 cMm).

Ogopmnenue pezynbmamos

1. Ilonmy4eHHbIE TaHHBIE 3aHECTH B TaOMHITY 2.

2. [loctponts rpaduk, MOKa3bIBAIONIMNA BIUSHHE SII0B (YKCYCHOM KUCIIOTBI, CITUPTA)
Ha BBIXO]I OeTallMaHWHA U3 KOPHEILIOAA CTOJIOBOM CBEKIIbI (B BHJE ructorpamm). Ha ocu
a0cIMCC yKa3aTh BApUAHT OIbITa, HA OCH OPIMHAT — ONITUYECKYIO IIOTHOCTh PACTBOPA.

3. Cnenatpb BBIBOJ O JIEMCTBHHU SIOB (YKCYCHOM KHCIOTBI, STUJIOBOIO CHHPTA) HA
IIPOHULIAEMOCTH IIPOTOIUIA3MBI [Tl KJIIETOYHOIO COKA.

Konmponwvnwvie éonpocul:

1. Yto coboii mpeacTaBisieT MUTMEHT OaTaliiaHuH?

2. Kakue cCylmecTBylOT METOAbl OINPEACICHUsI COACpP)KAHUS IUTMEHTOB B
pacteHuu?

3. Kak AeiCTBYIOT Si/Ibl HA MPOHUIIAEMOCTb MPOTOIIA3MbI KIIETKU?

JlabopaTropnasi padora Ne 2. OmnpenesneHue cocymieid CHJIbI KJIETOK
YIPOILIEHHBIM METOA0M (110 Y PIUNIPYHIY)

Henv pabomwr: OrnpenenieHUE CcOCymed CHIbI KJIETOK IO HW3MEHECHUIO
KOHIEHTPALMKA PacTBOPOB.

3adanue: HailTu cocylyro CHIly KIETOK Mepe] MOTPYKEHUEM UX B PACTBOPBI
caxapo3bl unu  NaCl pasnmuyHbIX  MOJSPHBIX  KOHIICHTPAIMM, BBIYHCIINB
OCMOTHYECKOE JIaBJICHUE COOTBETCTBYIOIIETO pacTBopa (ogHoro!) mo ¢opmysne Bant-

Todada.

Hcnonv3yemvlie mamepuanvt u obopyoosanue: KiyOHM KapTodens,
KOPHEIUIOAbI CBEKJIbl, MOPKOBH, METPYIIKHU, CEJbJIepes; PacTBOPhI cCaxapo3bl WM
NaCl cnenyromux MonsipHbIX kKoHLeHTpanwuii: 0,10; 0,20; 0,25; 0,30; 0,40; 0,50; 0,60;
0,70; 0,80; 0,90; 1,00; muctwMpoBaHHas Bona; 12 mosoBMHOK 4yamiek [letpu;
MpeAMETHBIE CTEKJIa; MpenapoBajibHbIE UIJIbI, MEPHBIC IUIUHIPHI WU XUMHUYECKUE
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nuneTkd Ha 50 ma — 12 mT.; KycOukd Mapiu U (QUIBTPOBaJIbHON OyMmMaru; Je3BUS;
HOXH WJIM CKaJIbIIEJIN; HOXKHMIIBI; BOCKOBbIE KapaHJallln; TUHENUKH.

Teopemuueckue ceedenusn

MeTob! onpeieNieHts COCYIIEeH CUIIbI IeNATCA Ha JBE TPYIIIbI:

1. Onpenenenue cocyien CUIIbI IO U3MEHEHUIO KOHLIEHTPAIMH PaCTBOPOB.

2. OnpenieneHre cocyIlei CUIbl 10 U3MEHEHUIO pa3MePOB M MACChl TKAHEH.

Ecmu cocymias cua KJIEeTOK paBHa COCYILEH CHUJIE CPEJIbl, TO HE POUCXOINUT U3ME-
HEHUI KaK pa3MEpOB U MacChl TKAHEH, TaKk U KOHLEHTPALIMHU PAacTBOpPa, B KOTOPOM Haxo-
JWJICh 3TH TKaHW. Ecim cocyluas cuiia pacTBopa paBHa €ro OCMOTHYECKOMY JIaBJICHHIO,
TO €€ BeIMYMHY MOXKHO paccuuTaTs 1o ¢opmyine Bant-I'odda.

Tpunyun memooda (no Ypwmnpyney).

[Ipu nmorpyxeHum Kycka UCCIelyeMOM TKaH! B PACTBOP, UMEIOLIMI COCYIIYIO CHITY
OOJIBILIE COCYILEH CHIIBI KJIETOK, PACTBOP OTHUMAET BOJY W3 KIIETOK, U pa3Mephl KycKa
yMeHbIIaroTes. Ecnu cocyas cra KIeTok OOJbliIe COCYILEH CHIlbl pacTBOpa, TO KIETKU
BCACBIBAIOT BOJY M KyCOK YBEINYMBAeTCs B o0beMe. [Ipu paBeHCTBE COCYIIMX CHIT KJIETOK
Y pacTBOpa pa3Mepbl KIIETOK U, CIIEIOBATEILHO, KYCKa PACTUTEIBHOM TKAHU OCTAIOTCs 03
W3MEHEHHUU.

Xo0 padbomuwi

1. Hamute B mosoBuHkH vamek Iletpu o 40—50 mur pactBopoB NaCl wim ca-
Xapo3bl creAyronmx MoisipHeIx KoHreHTpartmii: 0,10; 0,20; 0,25; 0,30; 0,40; 0,50; 0,60;
0,70; 0,80; 0,90; 1,00. B onHy MOJOBUHKY HATUTH YUCTYIO BOAY.

2. Beipezatp 13 KapToenbHOro KITyOHS MM KOPHEIIOAa CBEKJIbI, MOPKOBH, TIEeT-
PYILKH, CeNbAepest MPU MOMOIIA HOXa MIACTUHKY TOMIIMHON 3—4 MM (pe3aTh peKOMEH/TY-
eTcsl onepeK KITyOHs), U3 3TOM TUIACTUHKYU BbIPE3aTh MPSIMOYTOJIbHUK JAHHON 40—-60 MM.
[Tocne aToro pazpes3ars MOMYUYUBIIHICS TPSIMOYTOJIBHUK BIOJL HAa 12 (1o ymcity mpuro-
TOBJICHHBIX PACTBOPOB) OJMHAKOBBIX MOJIOCOK IIMPUHONW 2—3 MM, MCHOJIB3YSl B KayecTBE
JIMHEWKU TMPSIMOYTOJIBHBIN KYCOK CTEKJIa (TIPEIMETHOE CTEKIIO).

3. TiatenbHO U3MEPUTH JUTMHY MOJIOCOK ¢ TOYHOCTHIO 710 0,5 mm. [Tpurorosnenue
U U3MEpeHre HeoOXO0AMMO JenaTh ObICTpO, HE JoMmycKas oBsaaHus. B 1o e Bpems ma-
TepUall He IOJDKEH CONPHUKACATHCS C BOJIOM, B CBSI3U C YEM, Tapelika, Ha KOTOPOH paspesa-
0T OBOILI, CTEKJIO, M CKaJIbIIEIIb JJOJDKHBI ObITh CyXMMH. BhITeKarommuii U3 TKaH! MpU pe3Ke
COK HY>KHO YAQJISITh (PUITBTPOBAIBbHON OyMarou.

4. Haittu cocylyro criily KJIETOK Mepel MOrPYKEHUEM MX B PACTBOPHI, BBIYMCIIVB
OCMOTHYECKOE JaBJICHUE COOTBETCTBYIOMIEro pactBopa (oaHoro!) mo ¢opmyne Bant-
Todaoa.

5. Iorpy3uts Mo 0JTHOM MOJIOCKE B HAUTHIC B YAk [leTpu pacTBOPHI XJIOPUCTOTO
HATpUS WM Caxapo3bl PA3IMUHOIN KoHIeHTpaluu. [loocka 1omkHa ObITh MOHOCTBIO T10-
Ipy’€Ha B pacTBOp.

6. Uepes 30 MHUH MOBTOPUTH M3MEPEHHE JUTMHBI TTOJIOCOK.

7. Onpenenutb Typrop TKaHu. J{jist 3T0ro pasnokuTh MOJOCKK HA TAPENKUA WM TI0-
JoBUHKY vaiek [lerpu Tak, 4ToObl OHM HAIOJIOBUHY CBUCAJH C ee Kpasd. [lo crenenu mpo-
ruba onpeaeuTh TYprop Nosiocok. Pe3ynbTarsl onbita 3anicarth B TaOuILy 3.
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Tabmura 3 — Onpenenenre COCyIIeH CHITbI KIIETOK

(yka3aTh 00BEKT HUCCIIEIOBAHHS)

Konuenrparms
pactBopa, M

JlmuHa MoaoCcKu, MM

UCXOIHAA yepe3 30 MuH

PasHocTb,
MM

Typrop

1,00

0,90

0,80

0,70

0,60

0,50

0,40

0,30

0,25

0,20

0,10

JanHbie U1 cronona «Pa3HOCTB» MOMYUYUTh ITyTEM BBIYMTAHUS U3 OOJbIICH JUTH-
HbI MEHBIIICH. YBETMUEHHUE JUTUHBI MTOJIOCKU 0003HAUMTh 3HAKOM "+, a yMEHbIIIEHUE 3Ha-
KoM «-». B mocnennem crondue «Typrop» yka3aTb, KaKOB TYprop KJIETOK — CHJIbHBIH,
cpeaHuM, cinalblii, HET.

8. Caenatb BBIBO/IBI, OOBSICHUB MTPUYMHBI N3MEHEHHUS JUTMHBI TTOJIOCOK.

Konumponwvnuvie éonpocwi:
1. IToueMy pacTUTENBbHYIO KJIETKY MOKHO CUUTaTh OCMOTHUYECKON CUCTEMOIA?

2. JlaiiTe onpezeneHue MOHATUSIM «ILIA3MOJIH3», «IETUIa3MOIN3, «LIUTOPPU3».
3. Onummre nocneoBaTeNbHbIE CTa I TUIa3MOJIN3A.

4. Hanmammmare YPaBHCHNEC OCMOTHYCCKOI'0 COCTOSAHUA KIICTKH IJIA IJ1a3MOJIM3a U 1A~

TOppH3a.

5. Ilpu Kakux ycnoBHAX KJIETKa MEPEXOAUT B COCTOSHUE KOJITAYKOBOTO ILJIa3MOJTH-

3a?

6. Kakoii mokazatenp sIBISICTCS] TEPMOAUHAMUYECKON COCTOSIHUS BOJIbI B KIIETKE?
7. Kakue rokazarenu BIUSIOT KJIETKU?

8. B xakoM HarpaBlIeHUM C TOYKH 3PEHHUS] OCMOTHUYECKUX XapaKTEPUCTHK PACTH-

TEJIbHBIX KJICTOK 1 TKaHE! IMPOUCXOIUT TOK BOI[BI?

JlaGoparopnas pabora Ne 3. OmnpeneeHue aKTUBHOCTH KaTaja3bl (10
baxy H Onapuny)

Ienv pabomer: O3HAKOMIICHUE C METOJIOM OMPEIeNICHUs] aKTUBHOCTH KaTaJla3bl

B PA3JIMYHBIX paACTUTCIBbHBIX 00BbEeKTax.
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3aoanue: OnpenenuTs aKTUBHOCTh  KaTraja3bl METOAOM  TUTPOBaHHUS
pacturenbHoro guiasrpara 0,1 # KMnO, (mepmaHraHatoM Kaimsi).

Hcnonv3zyemvlie mamepuaivt u 000pyooeanue: CBEXKUN PpPACTUTEIIbHBIN
marepual (0KoJio 3 T); CTyIKa ¢ MECTUKOM; CTEKJISTHHAs TUTACTUHKA JIJISl 3aKpbIBAHUS
CTYIIKH; MEpHas Koja0a Wik HUIMHAP 00bEMOM 50 MIT; KBapUEBbIN MECOK; HOXKHUIIBL;
¢dunpTpoBanbHas Oymara; BOPOHKA; CTEKJISIHHAs Majioyka; Kojida KOHMYECcKas WU
CTakaH XUMHU4YeCcKuit 00bEMoM 50 MiT — 3 MIT.; TUIUHAP MEPHBIH 00bEMOM 2025 mut;
nmpoOKa pe3WHOBasi C Ta300TBOAHOM TPYOKoM — 1 IIT.; AJeKTpUYEcKas IUIMTKA C
acOeCcTOBOM CETKOW; MUIIETKH XUMHUYECKHE O0BbEMOM 5 M — 3 IuT.; OIOpeTKa;
BOCKOBOI KapaHJalll; BEChl; AUCTHJIMPOBAaHHAS BOJA; 1%-HbBI pacTBOp MEpPEKHCH
Boopona; 10%-Hblil pacTBOp cepHOM KUCIOTHI; Toiyord; 0,1 H pacTBOp mepmMaHraHara
KaJIus.

Teopemuueckue céedenusn

Karanaza (K 1.11.1.6.) — pepMeHT, OTHOCSIIUICS K KITaCCy OKCHIOPEIYK-
ta3. [lox meiicTBUEeM KaTanasbl IPOUCXOAUT PA3JIOAKEHHUE MTEPEKUCU BOJOPOJA HA BO-
Iy ¥ MOJIEKYJIAPHBIA KUCIOPOJ:

2H202 = 2H20 + 02.

Karanaza — 1ByXKOMIIOHEHTHBIN (PEpPMEHT, COCTOAIIMN U3 Oesika U COeqMHEH-
HOM C HAM IMPOCTETUYECKOU rpymnmsl. [IpocTeTnueckas rpymnmna Katanasbl CBA3BIBACT-
sl ¢ OeIKOM JBYMSI KapOOKCHUIIAMH.

Ponb kaTanaspl B OpraHu3Me 3aKIOYaeTcsl B TOM, YTO OHA pa3pyllaeT sS0BU-
TYIO0 JUIsl KJIETOK MEPEKUCh BOAOPO/IA.

OmnpeneneHue akTUBHOCTH KaTaljia3bl B JAHHOM METOJIE OCHOBAHO Ha TOM, UYTO
OCTaBIIasICs TOCJIe NEMCTBHSI KaTajaszbl HEPA3JI0KEHHAsl MEPEKUCh BOJOPOJA TUTPY-
ercsa KMnO,

Xo0 padbomuwi

1. Ormeputs 50,0 MIJI TUCTUILTMPOBAHHON BOJIBI.

2. B3ecutsb 2,0-3,0 T pacTuTenbHOrO MaTepuania (MacCy HaBECKHU y4eCTh C TOYHO-
croto 110 0,1 1).

3. HaBecky momecTuth B CTYIIKY, I00aBUTh B HEE 2—3 MII IUCTUJLTMPOBAHHOM BOJIbI
13 oT™MepeHHbIX 50,0 MIT ¥ THIATENBHO PACTEPETh PACTUTENLHBIN MaTEpHAIL

4. J1o6aBUTH B CTYNIKY OCTABIIYIOCS TUCTUILIUPOBAHHYIO BOJTYy U HECKOJIBKO Karesb
TOJTyOJIa, 3aKPbITh CTYIIKY ¥ JaTh HACTOATHCS 12 .

5. XKupakocts oTpUIBTPOBATE Yepe3 CKIIAAYaThI OyMasKHbIN (PUITBTP.

6. U3 ¢unbTpara B3TH ABE nopimu 1o 20,0 M B KOHTPOJILHYIO U B ONBITHYIO KOJI-
OBbL.

7. Kontponbayto nopiuro (20,0 mMiT) 3aKpbITh — MPOOKON U MPOKUTISITUTH HA JICK-
TPHYECKOM TUIMTKE C acOECTOBOM CETKOM B TEUCHHE 5 MHH JUII MHAKTHBAIIMM KaTajlasbl.
OcTyauTh 10 KOMHATHOM TEMIIEPATYPBI.

8. B onbITHYIO ¥ KOHTPOJIbHYIO KOJIOBI 100aBuTh 10 20,0 MJI TUCTUIDTMPOBAHHON
BoJbI 1 110 1,5 M1 1%-Ho# mepekucu Bosioposia B kadectBe cyocrpara. O6e koobl ocTa-
BUTH [TPU KOMHATHOM Temreparype cTporo Ha 30 MuH.
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9. B kaxmyro kosoy m1o6aButh 1o 5,0 Mt 10%-Ho¥ cepHOM KUCTIOTHI I OCTAHOBKU
NercTBUs (hepMeHTa.

10. OrtutpoBath Kaxayro Kooy 0,1 # KMnO,. [Ipu 3TOM B OIBITE OTTUTPOBBIBA-
€TCsI OCTABIIIASICS HEPA3TIOKEHHON TIePEKUCh BOAOPOAa. B KOHTpOJIe OTTUTPOBBIBACTCS BCS
TPIJIATASI TIEPEKUCH BOIOPO/IA.

AXTHBHOCTb KaTajla3bl BRIYUCIIUTH TI0 (hopmyIie:

A =(a-b)/m,
rae A — akTMBHOCTH (DepMEHTa; a — KOJMYECTBO TIepMaHTaHaTa KaJTks, MOIIC/IIIee
Ha TUTPOBAHKME KOHTPOJIBLHOM KOJIOBI, MJT;, b — KOJMMUYecTBO mepMaHraHaTa Kajusl, IOIIe/I-
11Iee Ha TUTPOBAHHUE ONBITHOM KOJIOBI, MJT; N — HABECKa, T.

Koumponwsusie éonpocwi:

1. JlaiiTe onpenenieHrne MOHATHIO «JIbIXaHHE.

2. KakoBo 3Ha4eHME bIXaHUS B )KM3HU PACTCHUIA?

3. Kakue MeTosbl ornipeieNieHrss UHTEHCUBHOCTH JibIXaHus Bei 3HaeTe?

4. Yto Takoe IbIXareabHbIM KOd(PPUIIMEHT, KaK 3aBUCUT €0 BEJIUYMHA OT THUIMA
UCIIOJIb3YEMbIX B JIBIXaHUH CyOCTpaToOB?

5. Kak MOXXHO onpefieiuTh BEIMYUHY JIbIXaTeIbHOTO KodddulinenTa?

6. Kakue xmaccel ¢epMEHTOB NMPUHUMAIOT ydacThe B jbixanuu? [lpuBenute
MIPUMEPHI AbIXaTeIbHBIX (PEPMEHTOB.

JlaGoparopunas pa6ora Ne 4. HcciaenoBanue (pu3N4eCKUX U XMMHUYECKHUX
CBOMCTB XJIOpoduiiia

Ienv pabomer: ViccnenoBanue psijfa CBOMCTB Xjopoduiia (GhryopeciieHIIu )
3aoanue: PaccMoTpeTh (IyopeCHISHIUIO B BBITSHKKE XJIopoduILia.

Hcnonv3zyemvie mamepuanst u o0060pyoosanue: 2-3 CBSKUX JIHCTA
TpaJeCKaHIIUKM WM JIUCT TepaHM, WM MOJIOBHHA JUCTa OeroHMH; 96%-HBIH 3TaHOI;
oensun; 20%-Hb1ii ciiupToBO pacTBop ménoun; 1%-uerit pactBop HC1;.cyxoit KOH;
(CH3CO0O0),Zn umn (CH3COO0),Cu; BOpOHKA; CTyNKa C MECTUKOM; TPH TPOOUPKH
(ogHa W3 HUX TpagyMpOBaHHAas); JepKareiab JUIsl HArpeBaHUS MPOOUPKH; MUIIETKH
XUMUYECKUEe 00beMoM 2-5 MJ ¢ rpyued; npoOka C Tra3o00TBOJHOM TpyOKoH K
npoOupke; BonsiHas OaHs; HEOONbBILION IIMAaTeNb; KapaHIallh >KEJITOro, 3€JE€HOro U
KpPaCHOTO I[BETOB; KBapLEBbIN NECOK; PUIBTPOBaJIbHASI OyMara; YepHbIi SKpaH.

Teopemuueckue céedeHusn

@nyopecueHus — SABJICHUE CBEYEHHUs BEIIECTB IPU NONIOLIEHUA UMHU CBETA.
Ona oOBsICHSETCS TEepPexooM BO30YKIEHHOM MOJIEKYJIbl MUTMEHTa B OCHOBHOE
HCXOAHOE COCTOSIHME, YTO COIPOBOKIAETCS M3JIyYEHHEM IONIOLICHHOW JHEPIUU B
BUJE cBeTa (pryopecueHuuu. M3myyaemblil CBET UMeET OONbIIYIO JUIMHY BOJIHBI, YeM
noromaeMslit. s xsmopoduiia XxapakTepHa KpacHas (piayopecueHus.
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Xo0 padbomui

drnyopecueHIuo Ha0MoJal0T Ha KOHLIEHTPUPOBAHHON CIMPTOBOM BBITSKKE XJIO-
podua.

1. Iyist ee moydeHUsl 3eJIeHbIE JIMCThsl PacTeHuid Oe3 uepernika (2—3 nucrta Tpaje-
CKaHIUH, MO0 1 JMCT repanu, MO0 MOJIOBUHY JICTa OCTOHUH) U3MEIBYUTEH U TIOMECTUTD
B (aphopoByIO CTYNKY, HOCUK KOTOPOM CMa3aH CHapy»KH Ba3eIMHOM. B cTyrKy HachIlaTh
HeMHOTo (ILEMOTKY) KBApIIEBOrO TECKa YIS JIYYIIEero pacTUpaHus, NPWIMTh 4-5 M
96%-noro 3TaHOMA.

2. PactutenbHyI0 TKaHb TIIATETIBHO PacTepeTh 10 TOMOreHHOTO cocTostHus. [lomy-
YEHHYIO MAacCy C MOMOIIBIO CTEKISIHHOM MalOuKy MepeHeCTH Ha OyMaXkHBIN (PUITBTP U OT-
(WIHLTPOBATH B CTEKIITHHYTO TIPOOHPKY.

3. CTynKy M MeCTUK eIle ABAKIbI THIATEHHO C MOMOIIBI0 CTEKISIHHOM MalTOUuKH
OOMBITh HEOOJBIITMMU (2—3 MIT) OPIWISIMU CITUPTA U Yepe3 TOT Ke OyMayKHBIN (PUIBTP OT-
(WILTPOBATH KUJIKOCTh B TY e CaMyI0 CTEKIITHHYIO TIPoOHpKYy. JKenarensHo, 4ToObI KO-
HEYHBII 00BEM JKUJIKOCTH B podupke He npepbimman 10—12 mit.

4. BBITSDKKY IMTMEHTOB TIOMECTUThH Ha YEPHOM (POHE Y OKHA WJIH Y 3JIEKTPOJIAMITBI,
MO0 OCBETUTH CHHE-(PHOJIETOBBIM CBETOM B O0JACTH KOPOTKOBOJHOBOTO MAaKCUMyMa
xJyiopodusuia. PaccMaTpuBath BRITSDKKY C TOM JK€ CTOPOHBI, OTKY/Ia TIaJaeT CBET (PUCYHOK
1). BumiHeBo-KpacHbIi LIBET BBITSKKH B OTPAKEHHOM CBETE CBUIETEIBCTBYET O CLIOCOOHO-
ctu xJopodmwuia (IyopeciupoBarh, YTO SBIAETCS MPU3HAKOM (DOTOXHMMUYECKOW aKTHUB-
HOCTH BEIIIECTBA.

Pucynoxk 1 — Cxema ombIta /151 HabroaeHus (IIyOpECIISHITNH XJIOPOQHILIa

Konumponwsnusie 6onpocwi:

1. Oxapakrepu3yiTe TUIMEHTHBINA COCTaB (DOTOCUHTE3UPYIOMINX OPTraHU3MOB.

2. KakoBo OMONOrM4yeckoe 3HaYEHUE CYIIECTBOBAHUS B PACTEHUU CHEKTPaJlb-
HO-Pa3JIMYHBIX TPy TUTMEHTOB?

3. Pacckaxute 0 CTpOeHHH U (U3UKO-XMMUYECKUX CBOMCTBaX XJIOPO(UILIOB.
YeMm ommmuarorces Xjaopodusuiel, a u b

4. KakoBbI cTpoeHHE B (PU3UKO-XUMHUECKUE CBOMCTBA KAPOTUHOUIOB?
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5. Kakune kaporuHoun el Bel 3HaeTe?

6. B uem cocTout posb KapOTUHOUAOB IIpH (hoToCcHHTE3E?

7. JaiiTe onpeneneHre MNoHATHIO «(POTOCUHTES), KaKue CTAaIUH BKIIOYAET 3TOT
npouecc? B yeM COCTOMT CyIIHOCTh KaXKJIOM M3 3TUX CTaAuil, Kakas B3aUMOCBS3b
MEX]ly HUMU CYLIECTBYET?

8. Kakue criocoObl onpeesnieHnss MHTEHCUBHOCTHU (poTocuHTe3a Bhl 3HaeTe?

JlaGoparopunas paGora Ne 5. OnpenesieHue IbIXaTeJbHOr0 KOI(PPUIueHTa
MACJISTHUCTBIX CeMSH

Ilenvy  padomeri:  OcBoeHHWE  METOIA  ONPENCNICHHS]  JIBIXaTE€JIbHOTO
ko3 unmenra.

3aoanue:

1. Onpenenuts apIXxaTeabHbIH KOADPUIIUESHT 0 Pa3HOCTH MEXTY 00beMaMH I10-
rnomieHHoro O, 1 BeIzeaeHHoro COs.

2. IlpousBecTn TEOpETUUYECKHUH pacyeT HbIXaTeIbHOro Kod(DQUIMEHTa MNpH
OKHCIICHUH JKUPA.

Hcnonvzyemovie mamepuanvt u 000pyooeéanue:  HAKIIOHYBIIAECS CEMEHA
KJICLIEBUHBI, KOHOIUM Win JibHA; 20%-wblid pactBop KOH wmu NaOH; npubopuuk,
COCTOSIIIMIA W3 TMPOOUPKH C XOPOIIO MPUTHAHHOW PE3MHOBOM IMPOOKOM, B KOTOPYIO
BCTaBJIEHA W30THYTAasl MOJ MPSAMBIM YIJIOM TOHKasl CTEKJISIHHAsl TpyOKa (TOPH30HTAIBHOE
KOJICHO TPYOKM TPagyHpyIOT, NPUKPEIUIsisi K HEM MpH MOMOIIM PE3WHOBBIX KOJIEUEK
MOJIOCKY MIJIJTMMETPOBOM OyMaru); CTakaH ¢ BaToil, B KOTOPOU c/IeiaHo yriTyOieHue st
POOUPKY; MOJIOCKK (PUIIBTPOBAIIBHOM Oymary; (papdopoBast yallika; MUHIIET; S-MUHYTHBIE
IIECOYHBIE YACHI; BA3EIIMHOBOE MaCIIO.

Teopemuueckue ceedenusn

JlprxaTenbHbIM KO3(D(MUITMEHTOM Ha3bIBAETCSl OTHOIIEHHE 00heMa BBIZICTICHHOM MPH
JIBIXaHUW YTJIEKUCIIOTHI K 00bEMY TOTJIONIEHHOTO KHCIopoaa. BemuynHa apxaTenbHOro
K03 uUIEeHTa 3aBUCUT, TIPEXKIE BCErO, OT TOr0, KAKKE BEILIECTBA UCIIOIB3YIOTCS TIPH JIbI-
xanud. [Ipu okucnenun caxapoB otHouieHue CO, : O, paBHO eauHuie. Eciu aprxarenb-
HBIM MaTepUaJiOM CITyKaT BEIIecTBa 00JIee OKUCIICHHBIC, YeM YIIIEBOIBI (HAprMep, opra-
HUYECKHUE KUCIIOTBHI), TO BEJIMUMHA ABIXaTEIbHOrO KO3 duiMeHTa Oyaer Ooblie eIuHH-
1el. Hakonerr, 3ToT koadduiieHT OyIeT MEHbIIe eAUHUIIBI, €CIIA UCTIONIB3YIOTCS COCTH-
HEHMSI MEHee OKMCIICHHBIE, YeM YTJICBO/IbI (Harpumep, OCiKu).

JIJ11 OpUEHTHUPOBOYHOTO ONPEACTICHHUS] BEJIMUMHBI JBIXaTeIBHOrO KoddduimenTa
WCCTICYEMBIi MaTepHat MOMEIIAIOT B MPOOUPKY, COSAMHEHHYIO C TPayUpOBaHHON TPYO-
KOM, B KOTOPYIO BBeZleHa Karuisi macia (pucyHok 2). Ecmu 00beMbl 0OMEHHBAEMBbIX TPH
JIBIXaHWY Ta30B PaBHBI, TO KaIlld B TPYOKe MepeaBurathcst He OymeT. Ecnm ke BemmurHa
TIBIXaTEeIHHOTO KOA((HIIMEHTa MEHBIIIE WK OOJIbIe eAWHHIIBI, TO OyaeT HaOIromaThes
TIepeMEITIeHIE JKUIKOCTH B TPYOKE, COOTBETCTBYIOIIEE PA3HOCTA MEXKITYy O0ObEeMaMH I0-
rnomeHHoro O, u BeeseHHoro COs.

3areM C TeM e MaTepUaJioM TIPOJICITHIBAIOT BTOPOH OIIBIT, BBO/IS B IIPOOUPKY Kper-
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KUl pacTBOp MIENOUM IS TOIJIOLIEHUs, BbiaensieMoro npu apixannu CO,. Habmonarore-
ecsl TIpU ITOM TePEIBIKEHNE Kallld B TPYOKE COOTBETCTBYET 00BEMY IMOIJIOIEHHOTO Ma-
TEPUAJIOM KUCIIOpO/Ia (IaHHBIN 0OBEKT BOCIPOM3BOIHT B TPyOOM BHUJIE MIPUHIMII, Ha KOTO-
POM OCHOBAHO OTpe/IeNieHUE IbIXaHus B armapare BapOypra).

Puc. 11

Pucynok 2 — YcraHoBKa J1s1 OTIpeACIeHUs bIXaTelIbHOTO Kod(durmenta

Xo0 padbomuwi

1. Tlomectuts B mnpoOUpKy (IPUMEPHO 1O TMOJOBHUHBI) IPOPOCIIME CEMEHa
KJICIIEBUHBl WM KOHOIUTM, 3aKpbITh €€ MpOOKOH, B KOTOPYIO BCTaBJIEHAa W30THYTasl
rpagyrpoBaHHasl TpyOKa, M BBECTU B TPYOKY KaIUTIO Ba3€JIMHOBOTO WM JIPYTOro >KHIKOTO
Macna (U1l 3TOro Morpy3uTh HAPYKHbBIM KOHEL| TPyOKH Ha HECKOJIBKO CEKyHI B Macjo).
YrtoObl n30€xaTh HarpeBaHusl NPHUOOpa OT MPUKOCHOBEHUSI PYK U JbIXaHHUs paOOTaOIIEro,
MOCTaBUTh MPOOHUPKY B COCYJ] C BATOM.

2. Korma xaruist oTopBeTcst OT Kpasi TpyOKH, OTMETUTh TOJIOKEHHE BHYTPEHHETO
MEHHCKa Karuli, MEpeBEpHYTh MECOYHbIE Yachl M TOCIE MSATUMUHYTHOW SKCHO3ULIMU
Clenarb BTOPOM OTCHYET, a €lIE Yepe3 5 MMH — TpeTHi OTcYeT. BerumcimTh cpemHee
paccTosiHUE, MPOMIEHHOE Karuiei 3a 5 MUH (A), KOTOpPOE COOTBETCTBYET Pa3HOCTU MEKIY
00beMaMu MOTIIOIIEHHOTO KMCIOPO/a U BBIIENICHHON YTJIEKUCIIOTHI.

3. BeiHyTh NpoOKY M3 TPOOUPKH C CEMEHAMH, MPOBETPUTH MPOOUPKY M BIOKUTH
MIUHIIETOM B BEPXHIOIO YaCTh MPOOUPKH KOJIBIIO U3 (PUIBTPOBATILHOM OyMaru, CMOYEHHOMN
KPEIKMM PacTBOPOM IIENOYH. 3aKpbITh MPOOUPKY MPOOKOM M BHOBb BBECTH B TPYOKY
Karo macna. OTMETHUTh TOJIOKEHHE MEHHUCKA KaIlld, ONPEIEINTh NIEPEABIKEHNE KAl
3a JIBa MATUMUHYTHBIX MHTEPBaJIa U BEIYUCIIUTH CPEIHIOK BeMuuHY (B).

4. BeluncneHve pe3ynbTaToB

OO0o03HauMM 00BEM MOIJIOMIEHHOTO Kuciopoaa udepe3 O, a 00beM BBIIEICHHON
yraekucaoTsl — CO,. 3Has BemurHbl A U B, J1erKo HaliTH JbIXaTenbHbIA KOI()OUITUCHT:

A=02-C02,
B=02
COZ =B-A.

Ortcrona apixarenbHblid Kod()(UITUEHT:
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JK = CO,/0,= (B—A)/B
Pe3ysbrars! orbiTa 3anmcaTh B TaOMITy 4.

Tabmuna 4 — J{pixarenbHblid KOG GUIMEHT CeMSH

(yKazarh OOBEKT UCCIIC/IOBAHMS)

PaccrosiHue, porIeHHOE Karuien
Ilomoxxenne MmeHncka
3a 5 MUH

CcO,

0e3 ménoun CO MIEJIOYBIO Oe3 menom CO IHMEJOUBIO ) ===
(A) (B) O,
1 2 3 1 2 3 1 2 | cpen- | 1 2 | cpen-
Hee HEee

5. TIpoM3BECTH TEOPETUUYECKUI pacyeT JBIXaTeNbHOTO0 Kod(QUIMEHTa IpH
okuciennn 10 CO, u H,O kakoro-mmubo >kupa, HampuMep, TPHOIEHHA, NMEIOIIETO
dopmyny Cs7H1040s.

Konmponwsuwie 6onpocwi:

1. JlaiiTe onpeneneHue MOHATHIO «IbIXaHUE).

2. KakoBo 3HaYeHHE JbIXaHUS B )KU3HU PACTEHUI?

3. Kakne MeTob! onpeiesieHuss HHTCHCUBHOCTH JIbIXaHus Bol 3HaeTe?

4. Yto Takoe ApIXareabHbIi KO3 (PUIMEHT, KaK 3aBUCUT €ro BEIMYHMHA OT TUMA
UCIIOJIb3YEMBIX B JIBIXaHUH CyOCTpaTOB?

5. Kak MOXHO onpefenuTh BEIMYUHY JIbIXaTeIbHOro KO3 duiuenTa?

6. Kakne xmaccel pepMeHTOB MpUHUMAIOT ydacTue B nbixanuu? [lpuBenute
MPUMEPHI AbIXaTeIbHBIX (PEPMEHTOB.

JlaGoparopHas paGora Ne 6. AHAJIM3 MYKH 110 KPAXMaJIbHBIM 3€pHAM

Ienv pabomwbr: OcBoeHUE METOAAa MUKPOCKOITMYECKOTO aHAIM3a PACTUTEIbHBIX
BEIIIECTB SBJISICTCA.

3aoanue:

1. IlpoBectu MukpoMopdoornyeckuii ananmu3 o0pasoB MyKH.

2. Ilo 0cOOEHHOCTSIM KpaxMasIbHBIX 3€PEH YCTAHOBHUTH IMPUHAICKHOCTH MYKH K
TOMY WJIM UHOMY BUY PACTEHHIA.

Hcnonvzyemole mamepuanst u 060pyoosanue: pa3indHbie TUTIBI MyKH; BOJA B
KareJbHUIIC, MperapoBalibHAs UIJa; MPESIMETHBIC U IMTOKPOBHBIC CTEKJIa; MUKPOCKOIT
C ocBeTuUTeNieM; OOBEKTHBHBIM W OKYJSPHBIA MHUKPOMETPHI; KYCOUKH Mapiu u
(GuUIBTPOBAIILHON OyMaru.
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Teopemuueckue ceedenusn

Kpaxman B BHIe KpaxMaibHBIX 3€pEH COCTABISIET OCHOBHYIO Maccy Myku. OH mo-
Jy4aeTcsi U3 Pa3IMUHbIX YacTel pacTeHWil: KOpPHEBUI, KIIyOHeW, nHorma credieil, HO
TJIaBHBIM 00pa3oM M3 CEeMSH, TJIe OH IPEeJCTaBisieT co00i 3amacHoi nmomucaxapui. Pas-
Mepbl U (opMa KpaxMaJIbHBIX 3€peH CHEeUU(PUUHBI I Pa3HbIX pacTeHuid. [losTomy Mo
O0COOEHHOCTSIM 3€PEH MOKHO OMPENENUTh TUIl MyKH. JIJIs1 3TOr0 MPOBOJST MUKPOCKOTIH-
YECKUW aHau3 MYKH.

MuUKpOCKONTUYECKUI aHaAJIU3 PACTUTENBHBIX BEIIECTB SBJISACTCS OJHUM U3 METO-
JIOB UCCJIEIOBAHUSI, IPUMEHSIEMBIM BO BCEX CIIy4asiX, KOr/la HEOOXOAMMO YCTaHOBUTH
HaJM4Ke BEHIECTB, HAXOSAIIMXCSI B OUYEHb MAJILIX KOJIMYECTBAX B PACTUTEIIHHBIX Opra-
Hax, TKaHAX M kjieTkax. C MOMOIIbI0 MHUKPOCKOIHUYECKOTO aHadn3a MOXKHO TaKKe
OIPENICIUTh MECTa BO3HUKHOBEHUS M HAKOIUICHUS N3y4aeMbIX BEIIECTB B pacTteHuu. [1o-
MHMO HCTIOJBb30BAHUSI 3TOr0 METOJIa MPU aHATOMUYECKHX, (PU3HOIIOTHIECKUX M CUCTEMa-
TUYECKUX HMCCIENOBAHUSX UM TOJIb3YIOTCS MPU aHAJM3E MUILEBBIX MPOIYKTOB, JEKap-
CTBEHHOTO CBHIPBS, P aHAJM3aX APEBECUH U Kay4yKOHOCOB, IIPU CEIEKIIMOHHBIX U I'e-
HETUYECKUX UCCIIEIOBAHUSX U TIP.

[Ipeumy1iecTBOM 3TOrO METOJIA SIBIISIETCS €IIIE U TO, UTO OH HE TPeOyeT, 3a UCKITI0-
YEeHHUEM MHUKPOCKOIIA, CJIOKHOM amnmapatypbl U OOJBIIOTO KOJUYECTBA PEAKTHBOB; TO
K€ MOKHO CKa3aTh OTHOCHUTENIBHO MOCY/bl U HHCTPYMEHTOB.

Ocodennocmu cmpoenus KpaxmanbHblX 36peH HEKOMOopPbIX PaACHeHUl

KpaxmanbHble 3epHa kapmoghens HenpaBUIbHOU (POPMBI, C SKCIEHTPUYHO
CMEILIEHHBIM IIEHTPOM 00pa3oBaHusl (pomM). XOpoIIo BbIpakeHa CIOUCTOCTh. Yarie
BCET0 3TO MPOCTHIE 3€PHA, HO HEPEAKO BCTPEUAIOTCS MOIYCIOKHBIE U CIOXKHBIE; O-
CJIeIHUE COCTOAT U3 2—4-X u OoJiee 3epeH, OAeThIX o01el 00010ukoi. KpaxmanbHbie
3epHa KapTo(desss OTHOCATCS K HanboJiee KPYIHbIM, HO pa3Mep UX CHIIBHO KoJieOIeT-
cst oT 45 o 110 mxwm.

KpaxmanbHbie 3epHa nuienuyst ObIBAIOT  JIBYX  THIIOB:  KPYITHbBIE
yeueBUlle0OOpa3Hble U MEJKUE — OKpYyIJible. PazMepbl MENKUX 3€peH BapbUPYIOT B
npenenax ot 2 10 9, a kpynHeix ot 30 1o 45 mxM. LleHTp HapacTaHusi COBMANAET C
eHTpoM 3epHa. CioucTocTh c1ado BelpakeHa. Ha mpenapaTe kpaxmaibHbIE 3€pHAa,
JeKaIue TUIAIIMS, BBITJISIAAT OKPYIJIBIMHU, a JIeKalue OOKOM — OBJIbHBIMHU.
XapaKTepHbIM MIPU3HAKOM, OTIUYAIOUIUM UX OT KPaXMaJIbHBIX 3€PEH PHCU, SIBISIETCS
XapaKTep pacTPECKUBAHMS NIPH HA/IaBIMBAaHUM TTOKPOBHBIM CTEKJIOM. B TO BpeMms kak
KpaxMaJlbHbI€ 3€pHa MIIEHUIIBI PaCTPECKUBAIOTCS MPHU 3TOM IO KPasiM, KpaxMallbHbIe
3epHa p’KU PACTPECKUBAIOTCS OT LEHTpA.

KpaxmainbHble 3epHa Aumensa 1o popMe OJM3KK K IBYM MPEAbLAYLIUM, HO IO
KpasiM ClJieTKa M3BUJIUCTHI, PUHUMAs MHOT/IA OYKOBUIIHYIO GopMmy. Paszmepsl men-
KHX 3epeH KoseOmtores oT 3 10 10 MM, a KpymHbBIX OT 25 10 70 MKM.

KpaxmanbeHbie 3epHa KyKypy3sl UMEIOT OKPYTJIOMHOTOTPaHHYIO (GOpMy, 4acTo
C XOpOIIO BUJIUMBIM LIEHTPOM B BUAE TEMHON TOYKHM WM LIEIU — MPOAOJITOBATOMN
unu ayuucroi. CiouctocTh He3aMeTHA. Pa3Mepsl B ipesenax ot 2 10 28 MKM.

KpaxmanbHble 3epHa 06ca TPEICTABISAIOT CO0OM arperarbl OKpyTiion (hopmbl,
COCTABJICHHBIE U3 MEJIKMX HECKOJbKO YIJIOBAThIX 3€peH. B ouepTaHuu 3TH arperartsl
UMEIOT SUIEBUIHYI0 (hopmy; Tipu c1aboM HaJaBIMBAHUU JIETKO PACTPECKUBAIOTCS HA
coctaBHble yacTu. Ha mpenapare oObIYHO Cpeau MEJIKMX 3€peH M3pelika BHUIIHBI HE
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paspyuieHHbIe arperarsl. Pazmepom nocnennue ot 35 10 45 MKM.

KpaxmainbHble 3epHa puca OIU3KH K 3€pHAM OBca MO (opMe U CTPOEHHUIO, HO
OHU 3HAYUTEJbHO Menbue. Pazmepsl ot 15 10 30 MKM.

KpaxmainbHble 3epHa 2peuuxu Tak ke, Kak y oBca U puca, COOpaHbl B arperarbl
IUTACTUHYATON (DOPMBI, 3aIIOJHSIONINE BCIO KJIETKY M COCTaBJICHHBIE U3 OYECHb MEJ-
KHUX 3€peH OKpyriaoi ¢popmbl. HacTo B OTIEIBHBIX 3€pPHBIIIKAX BUACH LIEHTP 00pa3o-
BaHUS B BUJIC TEMHOU TOYKHU.

KpaxmaiibHble 3epHa y 00006bIX PANAYHBIX BUIOB OYEHb OJIM3KU MEXKIY CO-
Ooii. /I HEX XapakTepHa oBajbHas opMa C JUIMHHOM, 4aCTO BETBUCTOM, MIETBIO B
uentpe. KpaxmanbHbie 3epHa pa3iMUHBIX BHJIOB OYEHb HE3HAUUTENIBHO Pa3HATCA

pasmepamu IpyT OT Apyra.
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Pucynok 3 — KpaxMainbHble 3epHa OCHOBHBIX CEITbCKOXO35IMCTBEHHBIX KYJIbTYP
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Pucynok 4 — KpaxmaiibHbl€ 3€pHa pa3IuyHbIX BUIOB PACTCHUI:

A — xaptodens (Solanum tuberosum); b — mmennna (Triticum aestivum);
B — oBec (Avena sativa); I' — puc (Oryza sativa); /] — xkykypy3a (Zea mays);
E — rpeunxa (Fagopyrum sagittatum);

1 — mpocToe KpaxMajabHOE 3€pHO, 2 — CIOKHOE, 3 — MOTYCI0KHOE

Xo0 padbomuwi

[Ipu onpeneneHny TMOa MyKd B KalUIlO BOJbI HA NPEIMETHOM CTEKJIE BHECTU
HE3HAYUTENNBHOE KOJIMYECTBO HMCCIEAYEMOr0 MaTepHhaia Ha KOHYHMKE MpernapoBaIbHON
UTJIbl WM CKAJIBIENS M HAKPBITh MOKPOBHBIM CTEKIIOM. [Ipn Mukpomopdoioruueckom
aHaJIM3€ KpaxMaJbHBIX 3€pEH HEOOXOJUMO OOpaTUTh BHHMAHHE Ha CIIEAYIOIIUe
MPU3HAKU:

1. ®opmy (oKpyTIas, OBaJbHAsS, YeUEBUIICOOpa3HAsl, MHOTOTPaHHAs!);

2. BenmunHy KpaxMaibHBIX 3€peH (ONpeAesieMyl0 C TIOMOIIBIO  OOBIYHBIX
W3MEPUTEIIBHBIX TPUOOPOB);

3. [lonoxxenue 1neHTpa (QOPMHUPOBAHUS KpPaxXMalIbHOTO 3€pHA, KOTOPOE YacTo
Ha3bIBAIOT AAPOM (LEHTPATIBHOE WM SKCLIEHTPUYHOE);

4. CnouctocTb (XOpoIlo, c1abo BbIpaskeHa UM OTCYTCTBYET);

5. Hannume vnm oTCyTCTBHE LIETEN.

Kpome Toro, crieayer onpenenuTh:
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1. Tun KpaxXMaJIbHBIX 3€pPEH, T. €. OTHOCATCA JHM OHU K MPOCTBIM, HOTYCIOXKHBIM
WIU CIIOKHBIM;

2. OOpa3yloT 1M MEJNKHE 3€pHA, COCAMHSSICh BMECTE, JIETKO PpacChIIAIOLIMECS
arperarsl.

[Tpn HEOOXOAMMOCTH € MOMOILBK OOBEKTUBHOTO M OKYJSIPHOTO MHKPOMETPOB
MOYKHO U3MEPUTH BEJIMUMHY KPAXMAJIBHBIX 3€PEH.

3apucoBaTh PpA3NMYHBIE TUIBI KPaxMalbHBIX 3E€pEH U3 IPENIOKECHHBIX
oOpa3uoB Myku. [Toanucare UX MPUHAAIIEKHOCTD K TOMY WM UHOMY BUY PaCTEHUN
¥ HOMep 00pasiia, U3 KOTOPOTO B3ST TOT WJIM MHOM THUIT MYKH.

Ta6ﬂuua 0 onpedeﬂeﬂuﬂ KDAXMAJIbHbLIX 3€PEH 1O HJZCZHWOHV
clloucmocnib 3amemHna

A. 3epHa CILTIOCHYTBI:
|. YUeueBniieoOpa3HbL, OUYCHD Pa3IddHbI 10 (hOpME, TaK Kak OoabIHe B 4—5 pa3
KPYITHEE MEJIKHUX.

1. CoBepIlIeHHO KpYTJIbIE, KOT/a JIeKAT IJIaIIMs.

- [Ipu pa3gaBiaMBaHUU TPECKAIOTCS IO OKPY>KHOCTH.

IMmenunmna (Triticum)

- [Tpu pa3znaBiIMBaHUH TPECKAIOTCS OT IIEHTPA Poxb (Secale)

2.3epHa cierka U3BUIUCTHI (710 MOYKOBUIHOU POPMBI)

Samenn (Hordeum)

I1. 3epHa coBceM I0CKUE, OYE€Hb MPO3pPavHbl, THOTJ]a COOpaHbl, KaK CTOIKHU
MOHET, JUTUITHYECKOE SJIPO B KOHIIEBOM CYXKEHUU

Kypkyma (Curcuma)

b. 3epHa He CIUIIOCHYTHI

| SInpo 3epHa MasieHbKOE.

1 Anapo xkpyrioe, SKCIEHTPUYHOE.

- [IpuaBUHYTO K Y3KOMY KOHITY 3€pHa

.............................................. Kaprodean (Solatium tuberosum)

- [IpuaABMHYTO K IIUPOKOMY KOHILY 3€pHA: 3€pHa B BHUJE IPOJOJITOBATOTO KO-
JIOKOJIa, HOPMAJIBHO-CJIOKHBIC, HO TP 00pabOTKE — W30JMPOBAHBI U MMOATOMY Y UX
OCHOBAaHUS BUAHBI TNIOCKOCTH UX MPEKHEN CKICUKU. «SApOo» M CIOU CIIETKA B3AYyThI
JICHCTBUEM Kapa Caro (Metroxjlon sago)

2. Slapo nmMHEHHOE MM KpecTooOpa3Hoe, OJIMXKE K TOJICTOMY KOHITY 3¢pHa,
3€pHA TPYIICBUIHBIC. .....veevvveeneeens Appoypyt (Maranta amndinacea)

I1. Sinpa o4eHb BBITSAHYTHI, MHOTIa BETBATCS IO KOHIIAM 3€PHA, OBAJTLHBIC
WJTH TTOYKOBHTHBIC Bo6osbie (Leguminosae)

Tabnuya onsa onpedenenusi Kpaxmaibhblx 3eper no Ilnanuony
CAOUCMOCMb He 3aMemHa
A. 3epHa B BUJIe KOPOTKOTO KOJIOKOJIa, HOPMAJILHO-CJIOKHBIE, HO TIPH UX 00pa-
00TKe pa3beAMHEHBI, TOATOMY C CCEKaMU Y OCHOBAHMS B MECTaxX UX MpEeXKHEN CKIIeH-
KH. «Sapa» KpyrioBaThie, OUe€Hb KPYIHbBIC. 3€pHa MIPU BUJIE C BEPXY — KPYTJIbIC.

|. Bce 3epHa HOpMaJIBHOTO BHJIA Mannoxk (Manihot utilissima)
Il. 3epHa HOpMaJILHOTO BHA MEPEMEIIIaHbl ¢ 3¢pPHAMH, OKJICHCTEPEHHBIMH OT
xKapa Tanmmoxa (Tapioca)
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b. 3epHa monmdapUUecKUe:

|. OnuHouHLIE.

1. JloBonwsHO KpymHBIE (20—30 MKM):

Snpa BUIHBI Kykypy3a (Zea mays)

2. Ouenn Menkue (6—8 MKM), 00pa3yroT arperaTsl Puc (Oryza)
I1. OnuHOYHBIE 3epHA CMEIIaHbI C arperaTamH.

1. Arperatbl — CJIOXHBIC 3epHa 0oJiee Wi MeHee ChepulIecKue, Wiu

OBaJIbHBIC. Y OJMHOYHBIX 3epeH (8—16 MKM) BuHA cepruyecKkasi HOBEPXHOCTh
Ogec (Arena)
2. ArperaTtbl B BHJE NOJUAIPUYECKHX KIETOK, IUIOTHO HAOWTHIX MEJIKUMHU
(6—8 MKM) 3epHBIIIKAMH I'peunxa (Fagopyrum

Konumponwvuwie 6onpocwi:

1. Kakoe cTpoeHne uMerT KpaxMajbHble 3epHa?

2. B Kakux KJIETOYHBIX OpraHeilaX M OpraHax pacTCHHWN HaKaITUBAaeTCS Iep-
BUYHBIN, aCCUMUJIALIMOHHBIA KpaxMall, & B KAKUX — BTOPUYHBIHN, WU 3alIaCHON?

3. B "yem 3akmrodaroTcs MperMMyIIecTBa MUKPOCKOTTMYECKOTO METO/Ia aHaJIn3a
pacTeHuii?

JlabopaTopHnasi paGora Ne 7. CpaBHeHUe TPAHCHUPANUM BepXHel U HUK-
Hel CTOPOH JINCTA XJOPKOOAJbTOBBIM MeToaA0M (1o IITasno)

Ilenv padompr: O3HAKOMUTBCS C METOAAMU U3YUYEHUS TPAHCHIUPALUU.

3aoanue:

1. CpaBHUTH HHTEHCUBHOCTb TPAHCIUPAIIMU BEPXHEW U HIKHEN CTOPOH JIKCTA
pacTeHus1, UCIOJIb3Ys XJIOPKOOAIbTOBBIA METO/I.

2. IlpoaHanu3upoBaTh pa3aU4Usl HUHTCHCUBHOCTM M COOTHOUIEHUS MEXKIY
YCTBUYHOW Y KYTUKYJISIPHOW TPaHCIIUPALUEN.

Hcnonvzyemvie mamepuanvl u 000py0osanue: CBEXKUE JTUCTbS TPaJECKaHLINN;
KyCKH XJIOpKOOasbTOBOM Oymaru pasmepoMm 8x10 cM; OJUHAKOBBIE CTEKJISHHBIC
IJIACTUHKUA pazMepoM 6x9 cm (2 mIT.); pe3UHOBBIE KOJbIA I TEPEBA3bIBAHUS
CTEKJISSHHBIX TUIACTUHOK (2 INT.); AJIEKTPOIUIMTKA; THHIIET, MHKPOCKOIL, JIe3BHUE;
MPEAMETHBIE U TIOKPOBHBIE CTEKJIA; MIPENapOBAIbHBIE UIJIbl, CTAKAHYHK C BOJOM.

Teopemuueckue ceedenus

Tpancnupanueil Ha3bIBalOT (U3HOJIOTHYECKUM MPOLECC HMCMAPEHUsS BOIBI C
IIOBEPXHOCTU HAJ3EMHBIX OPIaHOB PACTCHUU: JINCTHEB, PEIPONYKTUBHBIX OPraHOB,
IOYeK, cTeOIei.

Tpancniupanueit oOycioBieHa pa0oTa BEPXHEro KOHLIEBOIO JBHUTATEls.
[IpucaceiBatoliee  A€iCTBUE TpaHCOUpAIMUM Tepelaercd KOpHIO B ¢opMme
TUIPOAMHAMUYECKOTO HATSKEHHsI, CBS3BIBAIOLIETO paboTy o0oMX JBUTraTesei.
Pabora BepxHEro KOHIIEBOTO JABUTaTels, OCHOBaHHAsI Ha MCIIOJIIb30BAHUU B KaueCTBE
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VMCTOYHMKA DHEPTUU COJIHEYHOM pavalliN, PETYINPYETCS aBTOMATUYECKU. YCHIICHHE
[OTEpU BJIArM CHMIKAET BOJAHBIM IIOTEHIMA] HCHAPSIOIIMX KIETOK, YTO BEIET K
YCUJICHUIO TIOCTYIUIEHMS B HHMX BOJbl. Y XOpOHIO OOJIMCTBEHHBIX pacTeHUU
[IPUCACBIBAIONIAS CHJIA TPAHCIHPALMU BO MHOIO pa3 IPEBOCXOAUT CHIIy KOPHEBOIO
JaBJICHUS.

B ominume or ¢u3nyeckoro npoiecca UCHapeHus, TpaHCIHUpaLUs SBISETCS
PETYAUPYEMBIM MTPOLIECCOM, 3aBUCSIIMM OT aHATOMO-MOP(OIOrHUECKOT0 CTPOEHUS U
(U3HONIOTHYECKOTO COCTOSHUS TPAHCIUPUPYIOIIETO PACTEHUSI.

JIns  XapakTepUCTHKM  TPAHCIMPALMU  HCIOJIB3YIOT  KOJWYECTBEHHBIE
IIOKA3aTEIN: HWHTEHCHUBHOCTh TPAHCIMUPALMH, OTHOCUTENbHASA TPAHCIIHUPALKS,

CKOpPOCTb  pAacXONOBaHWs  3amaca  BOAbL,  OKOHOMHOCTb  TPaHCIHPALNH,
TPaHCIUPAITMOHHBIN KOAPPUIIUEHT, MPOAYKTUBHOCTH TPAHCIIUPALIUH.
JlBe mocneqHUE BEIMYMHBI — TPAHCIHUPAIMOHHBIM  KOd(h(UIIMEHT U

MPOAYKTUBHOCTh TPAHCIHUPALMA — UMEIOT OOJIbIIIOE 3HAYEHUE MPU BHIPAIIUBAHUU
CEJIbCKOXO3SIICTBEHHBIX  KYJBTYP, TIIOCKOJIbKY XapakTepu3yloT 3(h()EKTUBHOCTD
HCTIOJIb30BAHUS BOABI PACTCHHUEM.

NHTEHCUBHOCTh TpPAaHCOUPAIMU — KOJMYECTBO BOJbI, TPAHCIIOPTUPOBAHHOMN
pacTeHUEM C E€IMHUIIBI MMOBEPXHOCTU B €JIMHHUIY BpeMEHHU (Hampumep, C OJHOTO
KBaJPaTHOTO JEUMETPA 3a OJIMH 4Yac).

OTHOcuUTeNbHAs TPaHCOIUPAIUs — OTHOLICHHE MHTEHCUBHOCTH TPaHCIHPALINU
K MHTEHCUBHOCTHM HCHApEeHHUsi CO CBOOOIHOW BOJHON MOBEepXHOCTU. V3MeHeHue
OTHOCUTEJIBHON TpaHCOUpAIMM MpPU HW3MEHECHUM BHEIIHUX YCJIOBUH SIBISETCS
MOKa3aTesieM CIOCOOHOCTH PaCTEHUN PEryIUPOBATh TPAHCIUPAITUIO.

OKOHOMHOCTh TpPAHCIHMpALUA — KOJMYECTBO HCHApsieMoll Bonabl (MI) Ha
enuHuLy (1 Kr) Bozbl, copepxKanieiicss B paCTeHHH.
TpancnupalmoHHbIA  KOIPGUUUEHT — KOJIMYECTBO BOABI, PACXOAYEMOM

pacTeHUEM Ha CO3[laHue eIUHUIIBI Macchl (00buHO 1 T) cyxoro BemiectBa. Jlys
OOJIBIIIMHCTBA CEIHCKOXO3SIMCTBEHHBIX PACTEHUN TPaHCIUPAIIMOHHBIN KOYPPUIIHESHT
cocrasisgeT B cpenrem 300—500.

OOparHasi BeNMWYMHA — MPOAYKTUBHOCTh TPAHCIUPAIUNH, -TIOKA3bIBAET, KaKoe
KOJIMYECTBO (B TpaMmax) CYXOro BEHIECTBA CHHTE3MPOBAHO PACTEHUEM TIpH
pacxonoBanuu 1000 r BojbI.

Tpaucnpaiusi IPOUCXOIUT Yepe3 KyTUKYNy (KyTHUKYAsSpHasi TpaHCIIUpAIs) U
gyepe3 ycThulla (yCThUYHAs TpaHcmuparys). Jlonas KyTUKYJISIpHOW TpaHCHIUpPAIMH OT
o01ielt moTepy BOJIbI HEBEJIMKA M 3aBUCHT OT BUJIA U BO3pacTa pacTCHUH.

OCHOBHYIO POJIb B MCHApPEHUH BOJBI PACTEHHWEM HTparoT ycThHIla. IloaTomy
WHTEHCHUBHOCTH TPAHCITUPAIIUU B 3HAYUTEIIBHOU CTEIICHH 3aBHCHUT OT X OTKPBITOCTH.
Kpome Toro, pacTeHre MOKET YMEHBIIIATh TPAHCITUPAIUIO, CHIDKASI UCTIAPEHUE BOBI
C TMOBEPXHOCTH KJIETOK B MEXKKJIECTHUKH 32 CUCT BO3PACTaHUS BOAOYICPKUBAIOIICH
CIIOCOOHOCTH MTPOTOTIIA3MbBI U KJIIETOUYHBIX CTEHOK.

Ecnim  npwkate K  JHCTY  TPEABAPUTETHLHO  BBICYIIEHHBI  KYCOK
(buIBTpOBaTLHON OyMaru, MPOMUTAHHOW PACTBOPOM XJIOPHCTOTO KOOaibTa, TO
Oymara, Mmoriomnas BBIJCISIONINECS B MPOIECCe TPAHCIIUPAIIUU BOISHbBIE TIaphl, OyIeT
MEHSTh CBOIO OKpacky wu3 ronyboir (uBer cyxoro CoCl,) B posoByro (1BeT
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CoCl,6H,0). Ilo OpicTpoTe MOPO30BEHHS] MOXHO MPUOIM3UTENHBHO CYIUTh 00
MHTEHCUBHOCTHU TPAHCITUPAIIHH.

Xo0 pabomuwt

1. TIpocymmTs HaJ ANIEKTPOILUTUTKON CIOMKEHHBIN TONoJIaM KyCOK XJIOPKOOAIbTO-
BOM OyMaru J10 MOsIBJICHUSI SIPKO-TOIyOOro 1BETa U HEMEJJICHHO MPUJIOKUTh €ro K JABYM
CTOpOHaM JIHCTa (CBEKECOPBAHHOTO MJIM HETTOCPEJICTBEHHO HA PACTEHUH ). XIIOPKOOATBTO-
BbIe OyMa)XKU CIIe[TyeT JeprKaTh MMHIIETOM, HE JIOTParrBasich 0 HUX MalbI[aMH, OT KOTO-
PBIX MOTYT OCTaThCsl PO30OBBIEC MATHA. UTOOBI YCTpaHUTh JIEUCTBUE aTMOC(HEpHOI BIary,
OCTOPOKHO 3aKATh JIMCT BMECTE C HAJIOKEHHOW Ha HEr0 OymMaroil Mexty J1ByMsl CTEKJISH-
HBIMH TUIACTUHKAMU U IIEPEBSA3aTh MX PE3MHOBBIMU KOJIBLAMHU.

2. HabnronaTh 3a M3MEHEHHUEM OKPACKH XJIOPKOOATBTOBOM OyMmaru M 3armcarh pe-
3yJIbTaT.

3. IIpurotoBuTH NpenapaT HIKHETO SMUAEPMHUCA UCCIIETOBAHHOTO JICTa (WK ApY-
rOro JIMCTA 3TOTO KE PacTeHUsl), paCCMOTPETh €ro B MUKPOCKOI PU OOJIBIIOM YBEIHYe-
HUH U 3apUCOBATh.

4. Pe3ynbTaThl OMbITA 3aMTUCATh B TAOJHMILY O.

Tabmuia 5 — CpaBHeHHE TpaHCIIUPAIIMK BEPXHEHN U HUXKHEW CTOPOH JIKCTa Tpaje-
ckanrmu (Tradescantia virginica L.)

Bpewms
Bpewms onbita, 4 1mopo30BeHus | COCTOSIHUE YCTBUIL
Cropona Oymaru, MUH
JIucTa TPOJIOI - KOJInye- | CTEIEHb
Hayajgo | KOHeII KUTEITb- cTtBo, | OTKpPBI-
HOCTh . TOCTH
Bepxnsis
Huxnsisa

5. Cnmenath BBIBOA O MPUYMHAX PA3TUYHOW WHTEHCUBHOCTU TPAHCIHUPALNH
BEPXHEN U HUKHEU CTOPOH JIMCTA JAHHOI'O PACTEHHS U O COOTHOLIEHUH MEXKY YCTh-
WYHOU U KYTUKYJISIPHOM TPAHCIUPALIUEH.

Konumponwsnsie éonpocoi:

1. YUto Takoe TpaHcniupanus’?

2. OT KakuX yCJIOBUHM 3aBUCUT MHTEHCUBHOCTH TPAHCIIMPALAN?

3. UTo Ha3bIBAIOT TPAHCIUPALMOHHBIM KO3 PuiimeHToOM?

4. Kakue npuMeHSIOT METOBI ISl U3YUEHUS U ONIPEACIICHUS TPAHCIIUPALINU?
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JlaGoparopnasi paGora Ne 8. Mukpockonnyeckuii aHajJu3 30Jbl PacTH-
TeJIbHBIX 00bEKTOB.

lle./lb paﬁombl: OCBOCHUC MUKPOXUMHYCCKOI'0O MCTOJa U3YUCHUA XUMHWYCCKOT'O
COoCTaBa 30JbI PACTUTCIIBHBIX 00BEKTOB JJIA1 BBIAACHCHUA 00eCIICYECHHOCTH paCTCHI/Iﬁ
QJICMCHTAMH MUHCPAJIBHOTO ITUTAHUA.

3aoanue: TlpoBeCcTH MHKPOCKONMUYECKHM aHAJIU3 30JbI PACTHTEIBHBIX
0OBEKTOB.

Hcnonvzyemvie mamepuanvt u 000pyooeanue: 3051a, TOJYyYEHHas NpH
COKUTAHWHU JIMCThEB, WM TabauHbd menen; 10%-Has consHas kuciiora;, 1%-Has
cepHast kucnota; 10%-Hb1il pacTBop ammuaka; 1%-nbrii pactBop Na,HPO,; 1%-Hbrii
pacTBop MOJMOJEHOBOKHUCIOTO amMmMoHus B 1%-Ho#l a3otHo#l kuciote; 1%-HbIi
pPacTBOp JKENTOM KpoBsiHOM coyin; 1%-HBI pacTBOpP HUTpaTa CTPOHIUS; PACTBOP
komriekcHoi comu Na,PbCu(NO3),; aucTiiuMpoBaHHass Bojaa (BCEe PEaKTHBBI B
KareJbHUIIAX); TpoOupKU (2 ImT.) B INTATHUBE, MaJieHbKas BOPOHKA; OyMa)KHBIC
(GUIBTPHI; TOHEHbKUE CTEKJISTHHBIE TAJIOYKU C 3a0CTPEHHBIM KOHIIOM; MPEIMETHBIE U
MOKPOBHBIE CTEKJIa; MUKPOCKOII C OCBETHTEJIEM; HOXKHHUIIBI; IJIUTKA C acOECTOBOM
CETKOM WJIM CIUPTOBKA; CKaJbIENb; KYCOYKA Mapiid U (PUIBTpOBAIbHON Oymaru;
MUATETKAa XUMUYECKass 00bEMOM 5 MII.

Teopemuueckue céedenus

3oJia, moyyaemasi Ipu COKUTAaHUU PACTEHUM, COACPKUT OOJIBIIOE KOJIUYECTBO
AJIEMEHTOB, CpEIUd KOTOPBIX pa3inyaroT MakpodsieMeHThl (docdop, cepa, Kaauii,
KalbI[Uii, MAarHW) U MUKPOSJIEMEHTHI (Kele30, Meb, IIMHK, MapraHel, MOJIuO/eH,
00p ¥ pAI APYTHX).

XUMUYECKUI aHaNIMU3 30JIbl JAaeT BO3MOKHOCTb KOHTPOJIMPOBATH B IOJIEBBIX
YCIIOBUSIX YPOBEHb 00ECIEUEHHOCTH PAaCTEHUI 3J1eMEHTaMl MUHEPAIbHOIO MUTAHUS
BO BpeMs X pPOCTa U OPUEHTUPOBOYHO YCTAHABIMBATh BpPEMs MOJKOPMKH PacTEHUI
TE€MU WM UHBIMU y10OpEHUSIMU.

JUis  u3yyeHUsT XMMHMYECKOTO COCTaBa 30JbI MOXHO HCIIOJIb30BaTh
MUKPOXUMUYECKUN METOJ,, sl KOTOpOro Tpedyercss HeOOJbIIoe KOJIUYECTBO
MaTepuana.

Xo0 pabomuwi

1. Hackimats B mpoOMpKy HEOOJBIIOE KOJIMYECTBO 307161 M 3AJIUTh €€ MIPUMEPHO Ye-
ThIpEXKpaTHbIM 00BeMoM 10%-Hoit costHOM KUCTOThI. OThUIBTPOBATh MOTYYSHHBINA pac-
TBOP B UUCTYIO IPOOUPKY Yepe3 MaICHbKUIA QUITBTP.

2. IIpoBectn Ha mpenMeTHBIX cTekiax peakiuu Ha Ca, Mg, P, S u K. Jlnst aToro Ty-
IIbIM KOHLIOM CTEKJISTHHOW MaJIOYKH HAHECTH HA MPEIMETHOE CTEKJIO MAJIEHBKYIO KaIUTiO
BBITSDKKHM M HA PACCTOSIHUM 5 MM OT HEE KaIUTI0 COOTBETCTBYIOILLETO PEAKTHBA. 3aTEM 3a-
OCTPEHHBIM KOHIIOM CTEKJISIHHOW MaJOYKH COSIUHUTDH Karlld TyrooOpa3HbIM KaHajioM. B
MECTE COeMHEHHUS MMPOU30UAET peakiys, MpUUeM 0 KpasM KaHasia OyieT HaOJIoaaThCst
ObICTpast KpUCTAJUTM3ALMS POTYKTOB PEAKIIHH.
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Peakiuio Ha 5xese30 MOXKHO TIPOBECTH B IMIPOOUPKE.

3. PaccMoTtpeTh 00Opasyrorpecs: KpUCTAUTbI B MUKPOCKOT. CTEKIISIHHBIC TAIOYKH
TI0CJIC HAHECCHHS KayKJIOTO PEaKTHBA HEOOXOIMMO BBIMBITh M BHITEPETh (DHIBTPOBATIBHOM
OyMaro#.

a) PeakTuBoM Ha kaabuuii ciuyxut 1%-nas cepnas kucroma. Ipu 3TOM XJ10-
PUCTBIN KaJIbIMiA, COACPIKALIMICS B BBITSKKE, pearupyeT ¢ KUCIOTO! 10 YPaBHEHUIO:

CaCl;, + H,SO, = 2 CaSO,+ 2 HCI

OOpa3yIonuiics: TUIIC OCAKIACTCSI B BUC MTOJIBYATHIX KPUCTAIIOB (PUCYHOK
5).

Pucynox 5— Kpucramist cepHokucioro kanbius CaSO, o MUKPOCKOTIOM

0) st oOHApy:KeHMsI MATHHUS K Karjle UCIIBITYEMOT0 pacTBOpa CJIEIyeT CHa-
yaJyia 100aBUTH KaIUTIO PACTBOPA AMMUAKA, & 3aTEM COCTUHUTH KaHAJIBIIEM C PEaKTH-
BOM, KOTOpBIM CIyXUT 1%-nwiti pacmeop ¢hocghopnorkucioco nampus. OOpazyercs
dochopHoO-aMMuaAYHO-MaTrHe3NATBbHAS COJIb, KPUCTAUTU3YIOMIASACS B BUJIE TIPSIMO-
YTOJIBHUKOB, KPBIIICUEK, 3BE3]1 MU KPbLUIHLEB (PUCYHOK 0).

MgC|2 + Na,HPO, + NH5 = NH4MgPO4 + 2 NaCl.

>,

Pucynoxk 6 — Kpucramisl ¢pochopro-ammuauno-maraesunansHoit coma NH;MgPO,
10/l MUKPOCKOIIOM
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B) Jdasi ooHapyxenusi ¢gocdopa coeTUHUTH KAIUTIO BHITSKKU ¢ 1%-Hbim pac-
Mmeopom moauboama amMmoHusi & azomuou kKuciome. lloiydaroTcsi 3eJ€HOBATO-
KeThie KpUCTALIbI PochopHOMOINOIEHOBOI0 aMMHAaKa (PUCYHOK 7).

H3;PO, + 12 (NH4)2MOO4 + 21 HNO; =
= (N H4)3PO4 * 12 MoOs3 +21 NH4NO3 +12 HZO

Pucynoxk 7 — Kpucramist hochopHOMOIMOIEHOBOTO aMMHUaKa
(NH4)3PO, ¢ 12 MoO3moa MUKPOCKOIIOM

r) [IpucyrcrBue cepbl 0OHapyKUBatOT npudasienueM 1%-rnoco pacmeopa num-

pama cmponyus. OBpa3yroTCs MEJKHE 3aKPYTICHHBIE KPHCTALIBI CyIb()aTa CTPOHLHS:
Na,SO, + Sf(NOg)z = SrS0O, + 2 NaNOs

n) Jisl onpenesieHUs1 KaJus B3STh 30JIy HA KOHUMKE CKaJbIesl U BHECTH B
3 KamM AUCTWUIMPOBAHHOM BOABI MPSAMO HA MPEIMETHOE CTEKJIO. 30Jy C BOJOH
CMeIllaTh MPU MOMOIIY CTEKJISSHHOM MajlOuKU. 3aTeM 3Ty CMa3Ky BBICYIIUTb, MOJ0-
rpeBas CTEKJIO Ha IJIAMEHHM TOPEJIKU WM Ha DJIEKTPOIUIUTKE (Ha acOeCTOBOM ceTou-
ke). ITocie 3Toro ocTaTok 3061 OTOJIBUHYTHh B CTOPOHY M IIPSIMO Ha BBICOXIIHM Oca-
JIOK HAJIOXKHUTh PEAKTUB — BOAHBIN pacmeop komnaexcrou coau Na,PbCu(NO3),-

Uepe3 HECKOJIBKO MHUHYT Mpenapar pacCMOTPETh MMoj MHUKpockornoM. [lpu
HaJIUYUKA Kausl OOHAPYKWUBAKOTCS CBUHIIOBO-UYEPHBIE M KOPUYHEBBIC KPUCTAILIBI
CBHHIIOBO-METHOI0 a30THCTOr0 KaJIus (PUCYHOK 8):

NazprU(N03)2 + Ko,CO3 = K2PbCU(NO3)2 +Na,COs .
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PI/ICYHOK 8- KpI/ICTaJIJILI CBHHIIOBO-MEJHOT'O a30TUCTOI'O KaJIUA
K2PbCU(NO3)2

e) Kejie30 MOKHO OOHAPYKMTH C MOMOIILIO PACTBOPA HCeMOU KPOBAHOU
conu. B pe3ynbTaTe peakuuu oOpazyercs OepJanHcKasi Ja3yphb.:

4 FGCIg +3 K4[F€(CN)6] = Fe, [FE(CN)G]g + 12 KC1.

Peakiuio Ha ene30 MOKHO MPOBOAUTH B MPOOUPKE: K OCTATKY 30JIbHOW BbI-
TSKKH J100aBUTH 10 KaIljIsIM PacTBOP JKENTOW KPOBSHOM COJM A0 TMOSIBJICHUS CHHEH
OKpAacKH, KOTOPYIO CIIEyeT paccMaTpuBaTh Ha OeJIoM (oHE.

Pesynbratel ohopMuUTH B BHIE PUCYHKOB KpHUCTAUIOB Turca, (ochopHo-
aMMMHAYHO-MarHe3uaibHON COMU, (OCPOPHOMOTMOAEHOBOTO aMMHUaKa, Cyjib(ara CTpoH-
1151, KOMIUIEKCHOM COJIM CBHHIIOBO-MEJHOI'O a30TUCTOKHCIIOTNO KajaMs. 3alvcarb ypaBHe-
HUSI COOTBETCTBYIOIIMX peakiyil. O003HAYUTH IIBET MOITYUAOLIEroCs 0CaIKa.

Koumponwsnsie gonpocwi:

1. Ha xakue Tpymisl ASTAT JIeMEHTHl MUHEPATbHOTO MMUTAHUS?

2. Kaxkoli mpu3HaK MOJI0KEH B OCHOBY 3TOM Kilaccu(UKaIum?

3. Kakue ameMeHThl BXOASAT B TPYIITY MAaKPOAJIEMEHTOB?

4. Kakue 271eMEHTBI BXOAAT B TPYMITY MUKPOIJIEMEHTOB?

5. KakoBo 3Ha4YeHHE OTAEIBHBIX IEMEHTOB MUHEPAIBLHOTO TMUTAHMS IS JKH3-
HEJIEATEIIbHOCTH PacTCHUM?

Jlaboparopnasi paGora Ne 9. OmnpenesneHne yCTOHYHMBOCTH PACTeHHHl K
IKCTPEMAIbHBIM BO31€MCTBUSAM IO CTENEHHU MOBPEKIAECHNS XJI0POPUITIOHOCHBIX
TKAHeH

Ileny pabomoer: OcBoeHUE METOJa AUATHOCTUKH COCTOSIHUS PACTEHUU, OCHO-

BaHHOTO Ha oOpa3zoBaHuu (QeoduTrHa mpU JEUCTBUU PA3TUUYHBIX TOBPEKIA-
IOIKUX (PaKTOPOB.
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3aoanue: Onpenenuthb CTeneHb NOBPEXKICHHUS XJIOPO(DUIIOHOCHBIX TKaHEH pac-
TEHUH K TIOBBILICHHBIM TEMIIEPATypaM.

Hcnonvzyemvle mamepuanvt u 000pyooeanue: JWUCTbs ajnod, TEpaHH,
TpaJieCKaHIIUM, BOJSIHAS OaHs; AIEKTPOIUIUTKH; TepMoMeTp 10 100 °C; xumMuueckue
ctakanbl Ha 50-100 MJI; TEPMOCTOWKHE XUMHYECKHE TMPOOMPKH B IITAaTUBE — 3
koMmIuiektTa 1mo 10 TmpoOMpOK; XWMHUYECKHE TMHIETKA OOBEMOM 5 MII, THHIIET;
CTEKJISIHHAS MaJIouka; BOPoHKa; 0,2 H coisiHas KUCI0Ta; BOCKOBBIE KapaH/Ialllu.

Teopemuueckue céeoenusn

Y CTONUMBOCTh PacTeHUi K HEOIAroMpUATHBIM YCIOBHAM CPEIbl C TOUKU 3PEHUS
arpOHOMHYECKON HAYKH OLIEHMBAETCS MO TOMY, HACKOJIBKO U3MEHSIETCS MPOTyKTHB-
HOCTb PACTEHUI MOJ BIMSHUEM 3THUX YCJIOBUI IO CPAaBHEHUIO C MPOJYKTUBHOCTBIO MX
Ha onTuMaibHOM (poHe. OLeHKa YCTOWYMBOCTH PACTEHUN K SKCTPEMaNIbHbIM (pakTopam
(xonomy, MOpO3y, 3acyXe, Kape, 3aCOJICHHOCTH ) BaKHA JUIsl CEJIEKIIMOHHOW U arpOHOMHU-
YECKOM ITPAKTUKHU.

Haubonee HagexHble METOJIbl OLEHKM YCTOMYMBOCTH pACTEHHM K
AKCTpEMAJIbHBIM (DaKTOpaM — MpsIMbIE TOJIEBbIE M BEreTalOHHbIE MeToAbl. OIHAKO
OonblIas TPYAOEMKOCTb M MPOAODKUTENIBHOCTh 3THUX METOAOB  BBIHYKIAET
HCCIICZIOBATENIE TMPUMEHATh Pa3HOOOpPAa3HbIE YCKOPEHHbBIE J1a0OpaTOpHBIE WM
J1a00pPaTOPHO — MOJIEBBIE METO/IbI AMATHOCTUKN YCTOMUMBOCTH PACTEHH.

OnuH u3 HanOosee MPOCTHIX M HANNSIIHBIX METOJAOB AUArHOCTUKH COCTOSIHUS
pacTeHUH OCHOBaH Ha o0Opa3oBaHuMM (PeopuTUHA NpU ACHUCTBUM PA3THYHBIX
noBpexaarmmx ¢pakropoB. CyTh METOAA 3aKIIIOYAETCA B TOM, YTO pa3pylLIaoLIUuecs
MeMOpaHbl M3MEHSIOT CBOMCTBA MOJYNPOHUIAEMOCTH, M KHUCIbIA KIETOYHBIM COK
IIPOHMKAET BHYTPh XJIOpOILIAcTOB. MOH BOAOpOJA BBITECHSET WOH MAarHus W3
MOJIEKYJIBI XJIOpouilia, TpeBpaiias nocieauuid B GpeoUuTuH — BEIEeCTBO Oyporo
1Beta. Yem Oouibliie MOBPEXKICHBI TKAHU, TEM Oosiee 00pazyeTcsi OyphIxX MSTEH.

Xo0 padbomuwi

1. Harpets B GosbInoit konoe Bomy f0 Temneparypbl 5060 °C. CmemmBast rops-
YyI0 BOJY C XOJIOJHOM, B 5-TW CTEKJITHHBIX CTaKaHYMKaX MOJArOTOBUTH BO/Ly C TEMIIEpATy-
poii 40, 45, 50, 55, 60° C. HarosioBuHY 3anOJHUTH 3TOM BOAOW 3 TPYIIIBI IO S5 CTEKIISHH-
HBIX IPOOUPOK B KAXKJIOM;

2. IlomecTuTh B MPOOMPKH JIUCTHSI UCHBITHIBAEMBIX HA >KAPOCTOMKOCTH PACTEHHNA
(JMcThst Tepanu, anod, TpajaeckaHiyy) Ha 30 MuH. B TedyeHue 3Toro BpeMeHH MOCTOSHHO
KOHTPOJIMPOBATh U MOJIEPKUBATh TEMIIEPATYPy BOJIBI B MMPOOUPKAX Ha 33JaHHOM YPOBHE,
OCTOPO>KHO MPUJIMBASI TOPSUYIO BOJY.

3. [Tocne sToro mpoOk! U3BJIEYs U3 BOMBI M TIEPEHECTH B Jpyrue npodupku ¢ 0,2 H
COJISTHOM KHCJIOTOM.

4. Yepe3 20 MHH y4ecTb pe3yJibTarhl. JKUBbBIE JTUCThSI PACTEHUN OCTAKOTCS 3€JICHBI-
MH, a MEPTBbIE OYperoT (Y paCTeHHI C KUCIBIM KJIETOUHBIM COKOM IOOYPEHHE ITPOUCXOUT
1 6e3 00pabOTKU COJITHOM KHUCIIOTOM)

5. Pesynbrath! ombiTa 3amucarh B TaONHITy 6 (OMHUM KPECTUKOM OTMETUTH TeMIIe-
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paTypy MepBbIX MMPU3HAKOB, ABYMSI - TIOJHOTO MIOOYPEHNS ).

Tabmia 6 — Ctrenens NoBpeXxIeHNs XJI0PO(DUITIOHOCHBIX TKaHEeH

Temnepatypa, rpanycsl Llenbscus, °Cc

OOBeKT BriBoz

40 45 50 55 60

6. CI[CJ'I&TI) " 3aI1MCaThb BBIBO/ O CTCIICHH YCTOI>’IIII/IBOCTI/I HN3YUCHHBIX paCTeHI/IfI K I1O-
BBIIIICHHBIM TCMIICPATypPaM.

Konmponwsuwsie éonpocwi:

1. YUTo Takoe yCTOMYMBOCTD PACTCHUN?

2. Kax (akTopsl cpeibl MOTYT MOBIUATH HA YCTOMYMBOCTh PACTEHHIA?

3. O 4em CBUAETENBCTBYET 00Opa3oBaHUE OYpbIX MATEH HA JIUCTHAX PACTCHHM
MIPY BO3JEHUCTBUM BBICOKUX TEMIIEpATyp?

4. Kakue CymecTBylOT METOABl JTUATHOCTHKUA COCTOSIHUS PAaCTEHUM IIPU BO3-
JEHCTBUM SKCTPEMANIbHBIX (DaKTOpOB?

JlaGopaTopHnas pa6ora Ne 10. OnpenesieHue BA3KOCTH MPOTOMJIA3MbI KJie-
TOK PACTEHHH COPTOB, PA3JIHYAIOLIUXCH M0 KAPOCTOMKOCTH

Henv padbomei: V3ydyeHue xKapOCTOMKOCTH PACTEHUA IO W3MEHEHUIO CTEICHU
BSI3KOCTH TIPOTOILIA3MbI KJIETOK.

3aoanue: TlpoBecTn HaOMIOACHUS 32 U3MEHEHUEM BSI3KOCTH MPOTOIIA3MBI KJle-
TOK TI0 U3MEHEHUIO IJIa3MOJIU3a MPU BO3ACUCTBUU BHICOKMX TEMIIEPATYP.

Hcnonvzyemvie mamepuanvl u 000pyoosanue: anod; IIyK; HEUTpaIbHBIA
kpacHbiii (1:5000) B xanenbHuLe, GUIbTpOBaIbHAA Oymara; 1 M pacTBop caxapo3bl B
KalleJIbHULE; Ba3elMH; JIE3BUS; IPEIMETHbIE M ITOKPOBHBIE CTEKJIA; MHMKPOCKON C
OCBETUTENEM; IPENapoBaIbHbIE UIJIbL; KYCOUKH Mapiii U PUILTPOBAJILHOM Oymaru.

Teopemuueckue ceedenusn

[Ipr BO3AEHUCTBUH BBICOKMX TEMIEPATyp KIETKH PACTEHUHM C BBICOKOU
BS3KOCTBIO M DJIACTUYHOCTBHIO  MPOTOIUIa3Mbl  CHOCOOHBI ~ MPOTHBOCTOSTH
MOBPEXKIAIOIIUM BO3/ICHCTBUSM B OOJBIICH CTEMEHH, YeM KIETKH C MPOTOIUIa3MOMn
HE3HAYMTEIILHOM BA3KOCTH M AJMACTUYHOCTH. CTENeHb BS3KOCTH MPOTOILIA3Mbl MOXKHO
OMPENCIIUTh MO BPEMEHH, B TEUEHUE KOTOPOIO BOTHYTHIM IUIA3MOJM3 MEPEXOIUT B
BBIITYKJIbIH.

Xo0 pabomuwi
1. TIpuroToBUTH TMperapaThl: MOMEPEYHBIN Cpe3 JHcTa (JIMCTa ajod WK JIPYroro
Me30(huTa) U SMUIEPMHUC JTyKa U TIOMECTUTh MX Ha MPEIMETHOE CTEKJIO.
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2. B Teuenne 5-10 MUH OKpamIMBaTh NOJArOTOBIEHHBIE MPEMapaThl HEUTPAILHBIM
kpacHbIM (1:5000), 3aTeM NpoOMBITH UX BOJONPOBOAHON BOAOM M IOCJHE MPOMBIBAHMS
HOJICYIIUTH (PUIBTPOBATIHLHON OyMarom.

3. [lomecTuts npenaparsl Ha 3TOM XKe IPeIMETHOM CTekIe B Karmo 1 M pactBopa
caxapo3bl. HakpeITh cpe3bl IMOKPOBHBIM CTEKJIOM, Kpas KOTOPOTO CMa3aHbl Bas3elld-
HOM, 4TOOBI N30€XKaTh UCIIApPEHUSI BOJIBL.

4. Habmonast 3a cpe3amMu 10J] MUKPOCKOIIOM, OTMETHTh BPEMsI HACTYIUIEHUS BO-
THYTOT'O M BBIIYKJIOTO IU1a3MOJM30B. 110 BpeMeHn nepexona BOrHYTOrO IUIa3MOJIM3a B
BBITYKJIbIA CYZIAT O CTENEHH BA3KOCTH MTPOTOILIA3MBI.

5. PesyrnbraTthl oribiTa 3amnmcarh B TaOIMILy 7.

Tabmria 7 — OnpeienieHne BSI3KOCTH MPOTOIIIa3Mbl KIIETOK

Bpemst HacTyruieHust Bpems nepexona
p P P OTtHOcHuTEIbHAA
Bun IIa3MOJIN3a, MUH BOTHYTOT'O
. BSI3KOCTb
pacTeHus IIJIa3MOJIN3a B BBITYKJIBIH,
BOTHYTOTO |BBIITYKJIOT'O MUH MIPOTOILIA3MBI

HpI/IMeanne. OTHOCI/ITGJILHYIO BA3KOCTD IIPOTOILIA3MbI B Ta6J'II/II_[€ 7 OXapaKTCpHU30BaTh TCPMHUHA-
MH «HaI/I6OJII)HIa$I)), «HaNMCHbIIAS», «CPCOAHS.

6. CIICJ'IaTB BBIBO/J, O )KapOCTOﬁKOCTH HN3YUCHHBIX paCTGHHﬁ.

Koumponwvnuvie éonpocwi:

1. Kak u3MeHsIeTCs BA3KOCTh NPOTOILIA3MBI KJIETOK PACTEHUN IPH BO3AEVCTBUA
BBICOKHX TeMmeparyp?

2. Yto co0ol mpeacTaBisiOT BOTHYThIN U BBITYKJIBIN T1a3MOJN3?

3. YTo Takoe )apoCTOMKOCTh paCTEHUN?

JlabopaTopHnasi pa6ora Ne 11. Onpenesienne TpaHCHMPHUPYIOLIEil MoBepX-
HOCTH JiucTa (NJI0IAAu JUCTOBOM MIACTUHKH JINCTA)

Ileny padomer: OnpeneneHue BEIMUUHBI TPAHCIUPUPYIOIIECH MOBEPXHOCTU BEPX-
HEH ¥ HUXKHEW CTOPOH JIMCTA PA3JIMYHBIX PACTEHUM.

3aoanue:

1. IIpUroTOBUTH U pacCMOTPETh MO MUKPOCKOTIOM CPE3bI AMUIEPMUCA PA3HBIX
pacTEeHUM.

2. OnpenenuTh TUIOMAIb JIMCTA OJHOTO U3 PACTEHUI BECOBBIM METOIOM.

Hcnonvzyemvle mamepuaivl u 000pyoosanue: JUCThs TPAIECKAHIINHN, TEPaHH,
TIOJIbIIAaHA, TOPTCH3UU MW JIPYTUX PACTCHHH, MPEAMETHBIE W ITOKPOBHBIC CTEKIIA,
MHUKpPOCKOTI C OCBETHTEJIEM; OKYJISPHBI MUKPOMETDP; OOBEKTHUBHBI MHUKPOMETD;
2 (pmakoHYMKa ¢ aOCONIOTHBIM CIUPTOM; IHUHIICT; JIC3BHE; IIperapoBajbHas HITIA;
KyCOUKH Mapiii; KyCOYKH (UIBTPOBAILHON Oymaru; HOXHUIIbI; BECHI; PA3HOBECHI;
JUCTHI Oeslol Oymard.
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Teopemuueckue ceéedeHusn

VY pacteHuid ¢ OYEHb TOHKOW KYTHKYJIOW Ha JIOJIO KYTUKYJISIPHOW TpPaHCIIMPALUU
MOXKeT rpuxoauTbest 10 50 % Beeit ucnapsiemoit Bofibl. OHAKO B OOJBIIMHCTBE CITy4acB
CYIIECTBEHHO Mpeo0JialacT YCThbUYHAS TPAHCIUPALMS, U TPAHCIIUPUPYIOIIEH MOBEPXHO-
CTBIO MPAKTUYECKH SIBJISIETCS] IOBEPXHOCTh YCTHUUHBIX IIENEH. XOTS YCThUIIA JaKe B TOJI-
HOCTBIO OTKPBITOM BHJIE PEJIKO 3aHUMAIOT IO b Oosee 2 % Bceil TMCTOBOM TOBEPXHO-
CTH, CKOPOCTb UCIApPEHUsI BOABI U3 HUX CcOCTaBisAeT He MeHee 50% ucrapeHus: ¢ BOJHON
TOBEPXHOCTH, PAaBHOM BCEH TUTOMIAIN JIHCTA. ITO OOBsICHACTCS dPGHEKTOM MAIBIX OTBEP-
CTUH.

Xo0 padbomuwi

1. C noBEepXHOCTH JIUCTA CHSITh HECKOJIBKO KYCOUKOB BEPXHET0 M HIKHETO SIUJIEP-
MUCa, HAZIpe3asl €ro JIE3BUEM. DTU KYCOUKH 3MUAEPMHUCA OBICTPO MOMECTUTH BO (DIaKOH-
YUKW C aOCOIOTHRIM criupToM. Best onepatiusi (CHUMaHue SIuIepMuca U ero (prKcaryis)
JIOJDKHA 3aHMMATh HE Oosiee HECKONbKUX ceKyH. [locne S-MuHyTHOM (ukcaimu cpesbl
MO’KHO PacCMaTpHUBATh [10JT MUKPOCKOIIOM.

2. OnpenenuTh TUIOIA/Tb JIMCTA, ¢ KOTOPOTro ObLIH B3SIThI KYCOUKHU AIUACPMUCA, Be-
COBBIM METOJIOM.

Becoeoii memoo onpedenenusn niowadu aucma

Meton OCHOBaH Ha MPSIMOM NPONOPLUUOHAIBHOCTH MEXKIy MAacCOM M IUIOIAIbIO
Oymard (Ipy yCJIOBUM PABHOMEPHOM €€ TUIOTHOCTH).

Jiist onpenienieHus MI0Iaav MOBEPXHOCTH JIMCTA BECOBBIM METOIOM HAJIOXKUTh JIUCT
Ha Oymary (0ObIYHO HMKHEH CTOPOHOM BBEPX), TIIATEIHHO OOBECTH €r0 KapaH/IaIlioM, Bbl-
pe3aTh U B3BECHUTH MOTy4YEHHbIE OyMaxkHble (urypnl. KpoMe Toro, B3BeCUTh BbIpE3aHHBIN
13 TOM e Oymar KBaJipar u3BECTHOM riomiaau (00sraHo 100 cM®) ¥ HATH IUTOMA b JIH-
CTOBOM IJIACTUHKHU 1O POIIOPLIVH:

a/B=c/S,
orctonaS=(b*c)/a,

rae, a — Macca KBajapara, T; b — macca OymaxHo#i Gurypsl, T; ¢ — IJIOIIAIb
2. 2
KBajpara, CM*; S — MJIomasb JUCcTa, CM".

JI71s1 OJTHOZIOJIBHBIX PACTCHUI 3aMEPUTh JUTMHY W MIMPHHY JIICTA Y BBIYHCIIUTD €0
TIOIIAb 10 hopmyIie:
S=(@2/3)*1*d,
rae | — gymnHa nvcta, cM; d — 1MpHHA JMCTa B HAaHOOJIeE IIIMPOKOM €ro 4acTH, CM;
S — Iomaak JIMCTAa, cM?

3. GUKCHPOBaHHBIN B A0COIFOTHOM CIUPTE SITUICPMHUC TIOMECTUTD B KAILTIO BOJIBI U
PACCMOTPETH TOJT MUKPOCKOTIOM TIpY OOJBITIOM yBermdeHuH. OTAENbHO MpOoaHaIn3UpO-
BaTb BEPXHUM U OTAEIBHO HWDKHMN druaepMmuc. [logcunrars KOMMYECTBO yCThUL B S-TU
TIOJISIX 3PEHUS ¥ BBIYMCIUTD cpeiHee 3HaueHue. [Ipu momonw 00beKTUBHOTO MUKPOMETPA
WU3MEPUTH (B MM) JHaMETP TOJIS 3PEHUST MUKPOCKOTIA TIPH OOJIBIIIOM YBEJIMYEHUH U pac-
CUMTATh €ro IUIOIAdb. BEUUCINTh KOJIMYECTBO YCTHHUIL B 1 IM” JIHCTA U B LIEIOM JIHCTE.
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Nzmeputb OKyISIPHBIM MUKPOMETPOM TIpH OOJTBIIIOM YBETWYCHHUHN JJIMHY U IIUPUHY YCTh-
WYHOM IIeNW JUist 5-TU YCTBHII, BbIOMpas HauOoJee OTKPBHIThIE, U PACCUMTATh CPEIHEe
apu(pMETUUECKOE ITUX BEJIMUHH.

Paccuntats cpenHror0 IIom@aIp yCTbBMYHOM e KaK MPOU3BEACHNE CPEIHEN JIITH-
HbI U IIIMPUHBI, TOTIOJHUTEIBHO YMHOXKEHHOE Ta Koadduiment 0,7, Tak Kak (opma mienu
OJIM3Ka K POMOMUYECKOM.

Jlia pacdera BEMUMHBI YCTBUYHOW IIETH ONPENEIUTD LIEHY JEJICHUS OKYJISIPHOIO
MUKpOCKOMa. {11 3TOro MoMecTuTh Ha TPEIMETHBIN CTOJIMK MHUKPOCKOIA OOBEKTHBHBIN
MUKPOMETP, Kax10e nenenre koroporo pasHo 0,01 mm, T. . 10 mxm. [ToBopauuBast oky-
JISIp, COBMECTUTH 00€ IIKAJIbI TaK, YTOObI HYJIb OKYJISIPHOIO MUKPOMETpA COBHAN C KaKOM-
MO0 TMHUEH OOBEKTUBHOIO MUKpoMeTpa. Ha mpyrom KoHIie mojs 3peHHsi HalTH Tarkke
COBIAIAIOIIUE JIMHUM U ONPENENUTh, CKOIBKO AEIEHUNA OKYJISIPHOrO MUKpoMeTpa (A) co-
OTBETCTBYET JICNICHUSIM OOBEKTHBHOTO MHUKpomeTpa (B), Haxomsmmmcs MeXTy COBMe-
HIEHHBIMU TouKaMu. Lleny nenenus okynsipHoro mukpomerpa (X) onpeaenuts 1o Gopmy-
Je:

X=(B *10)/ A (Mkm).

n) Wcnons3ys momydeHHbIE JaHHBIC, BHIYMCIUTH OOIIYI0 HCHAPSIONIYI0 TOBEpX-
HOCTb YCTBHIL B | JIM°JIHCTA, B I[EJIOM JIHCTE M OTHOCHTEIBHYIO IUIOMIAb YCTHHUHBIX IIie-
JIEN B IIPOLICHTAX.

OdopmiieHue pe3ynbTaToB

[IpenBapuTenbHO U3MEPUTHh U 3aIUCATh: IUIOMIAAb JIUCTa (MM), TUaMeTp (MM) U
TUIOIIAb TIOJIS 3pEHUSI MUKPOCKOMA (MM ), IIEHY JIETICHUS OKYJISIPHOTO MUKPOMETpa (MKM).

Pe3ynbraTel n3MepeHnil yCTBIHYHOTO arapara MpeCTaBUTh B BUIIE TAOHUITHI 8.

Tabmia 8 — Tparcnmpupyroias MoOBEpXHOCTh BEPXHEH 1 HIDKHEN CTOPOH JIMCTa

(yKazatb OOBEKT UCCIICIOBAHNS)

Ennnunia DruaepMuc
[loka3zarenp U3MEPEHUS

HVDKHHAM |  BEPXHUU

KoanyecTBo ycThHIX IIIT.

A) B 110J1€ 3pEHHUS:

— 1-e usmepeHue

— 2-¢ U3MEpPeHHUE

— 3-¢ u3MepeHue

— 4-¢ u3MepeHue

— 5-¢ u3MepeHue

— cpenHee
b) B enquHMIle TITOIIAM JTUCTA 1/Mm°
B) B eaoM nmcre 1/nmuct
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Enununa DrugepMuc
[loka3zaremnp U3MEPEHUS

HVDKHHAW | BEPXHUU

Pa3mep ycTbHYHOM 1IETIH

A) nnuHa MM

— 1-e usmepenue

— 2-¢ UBMEDPEHHUE

— 3-¢ U3MEpeHHe

— 4-e u3MepeHune

— 5-e usmepenue

— cpenHee

b) mmupuna MM

— 2-€ U3MEPEHNE

— 3-e u3MepeHue

— 4-e u3MepeHue

— 5-e usmepenue

— CpPpCOHCC

B) momans MM°

O6mas ucnapsromas MOBEPXHOCTh YCTBHL | MM2/MM? JIUCTA

OTtHOCUTENbHAA momanab YCTbUYHBIX IHGJIGP'I %

Cnenath BbIBOJ O BEJIMYMHE TPAHCHUPHUPYIOIIEH MTOBEPXHOCTH BEPXHEW M HUXKHEH
CTOPOH JIMCTA.

Konumponwsuwvie 6onpocwi:

1. Yto Takoe TpaHCTIHpAIUs?

2. Kak onpenenuTs miomanb JINCTOBOM IJIACTUHKY ABYAOJIBHOIO PACTEHHUS?
3. OT 4ero 3aBUCUT BEIUYMHA TPEHCIIUPUPYIOLIEN TOBEPXHOCTHU JIUCTA?

JlabopaTropnasi padora Ne 12. Mopdomerpuueckuii aHajIu3 OPraHoB
pacreHui

Ilenv pabomowr. OnpenencHre MOpP(POMETPUUESCKUX IOKA3aTelIed pa3IndHbIX
OPTraHOB PACTECHUM.

3aoanue:

1. IIpoBecTd COOTBETCTBYIOIIME M3MEPEHHUSI MapaMeTpoB (BEC, OKPYKHOCTH)
IIJIOJOBBIX OPraHOB PACTEHUH.

2. Omnpegenutb 00beM IUIOAOB (SIOJOKM pPa3IUMYHBIX COPTOB, TPYIIH, YK,
MOPKOBb U JIp.)
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Hcnonvzyemvle mamepuansvt u 060pyooeanue: oAbl SO0I0K, TPy, JIyKa H
IpYTUuX pacTeHWil; MEpHbIM IWIMHAP; MHUHLET; JE€3BHe; MpernapoBajibHas UIA;

KyCOYKM MapJiiM; KYCOYKH (UIBTPOBAIBHOW Oymaru; MepHbIE JIEHTbI; HOMXHUIIBI,
AIIEKTPOHHBIE BECHI; JIUCTHI Oenoi Oymaru.

Xo00 pabomul
1. Usmeputsb Bec 11010B Ha JabopatopHbix Becax (10 0,01 3Haka)

2. W3MeputTh JJIUHBI OKPYXHOCTEM IUIOAOB C MOMOIIBIO MEPHOW JICHTHI
(pucyHok 9).

PucyHok 9 — 3mepenune oOKpyKHOCTH IUI0Aa

3. I/IBMepI/ITB O6’I)eM IUI0OJOB € HUCIIOJB30BAHHUCM MCPHOI'0 IMHUJIMHAPA (pI/ICYHOK
10).

J

|

[a)
3_

g

g

Vv,

1 (0

Vi

Vn6n0ka=vz'vl

Pucynok 10 — M3mepenue odbemMa mioaa

[TomyueHHbIC pe3ynbTaThl 3aHECTH B TabmMITy 9.
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Tabnuna 9 — Mopdomerpruyeckue moka3aTesii paCTUTEIbHBIX 00bEKTOB
Bun pactenus Copr
Howmep BapuanTa

Timna Timna YpoBeHb BOBI O6bem
Homep Bec, B MEPHOM CTaKaHe, MJI | IuIoAa
OKPY>KHOCTH | OKPYKHOCTHU v - _
K3EMIUIsIpa | T (L1), My (L2), My HavyalbHBIN | koHeuHbld | (V=V2-
’ ’ (V1) (V2) V1), mn
1
2

Konumponwsnwsie éonpocwi:

1. Jlns yero uamepstoT MoppoMeTpruiIecKre MoKa3areau pacTeHU?
2. Kakum 00pa3oM MOXKHO U3MEPUTH OOBEM ILI0/Ia PACTCHUS?

3. Kakue yactu pacTeHus1 HA3bIBAIOT 3aMacaromUMu?

JlabopaTopHnasi pa6ora Ne 13. Onpenesenne 001eil KUCJIOTHOCTH PacTH-
TeJbHOI0 MaTepHuaJia

Ilenv pabomur: OnpeneneHue o0IIe KUCIOTHOCTH PACTUTENbHBIX TKaHEH.

3aoanue:

1. ITpoBecTH HKCTPAKIMIO KUCIOT U3 PaCTUTENILHOTO MaTepuaa.

2. Onpenenuth BEIUYUHY OOIIEH KUCIOTHOCTU allUTUMETPUUYECKUM TUTPOBA-
HUEM C HCIOJIb30BAaHUEM COOTBETCTBYIOIMX HWHIMKATOPOB MM MOTEHLUOMETpUYE-
CKH.

3. Paccumnrath 00IIIyI0 KHUCTIOTHOCTH 1O (hOpMYyJIe ¢ yIeToM Kod(duIimeHTa.

Hcnonv3yemoie mamepuanvt u 060pyoosanue: BOJsHAs OaHs; kKoji0a MepHas
eMkocThio 200 mut; kosba koHUYeckas eMKOCThbio 100—200 MJ1; BOPOHKH; IMHUIETKA
obvemoM 5 mut; O6ropetka; 0,1 H# NaOH; ¢penondranens; TuMmondTaneuH; JaKMycoBas
Oymara; CTyIlKa C TIECTHKOM; BECBI, HOXKHW; HOXXHUIIBI, IMIHHAPHI MEPHBIC 00BEMOM
50 u 200 mut; dunsTpoBaibHas Oymara; BOCKOBBIE KapaHJAIIN; TEPMOMETP BOIHBIN
10 100-150 °C; crakan wmm konGa emxoctbio 100-200 Mt SrOpL, (bPYKTHI, OBOIITH,
KeJIaTeIbHO CJIa00 OKpaIlleHHbIE WM OCCIBETHBIC/ HE COIECpKalue KPACHBIX WA
OpPaH)XEBBIX IMTMEHTOB; KBAPIIEBBIH TIECOK.

Teopemuueckue céedenusn

[Ipu ompeneneHun coaep)KaHUsS OPTraHUYECKUX KHCIIOT WM UX COJICH pa3iu-
YaroT:

1. O0uryr0 KHUCIOTHOCTh, WU OOIee coiep)KaHue KHUCIOTHI, MOHUMAs TOJ
3TUM KOJMYECTBO aHUOHOB M HEIMCCOIMUPOBAHHBIX MOJICKYJI KUCIIOTHI.

2. KoHIeHTpannio BOJOPOAHBIX HOHOB, YacTO 0003HAYAEMYI0, KaK «MCTHHHAs
KHACJIIOTHOCTBY.
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3. TuTpyemyro KUCIOTHOCTh — KOHLIEHTPALIUIO CBOOOHON KUCIIOTHI.

OZHAKO 3TO CIPABEAIUBO TOJIBKO ISl OJHOOCHOBHBIX KHUCJIOT. Y JBYXOCHOB-
HBIX KUCJIOT YacTh OOILEH KUCIOTHOCTU, KOTOPYIO MOKHO TUTPOBATH IIEJIOUYBIO, CO-
CTOUT U3 JIBYX (PpaKIMil: HEAUCCOLIMUPOBAHHON KUCIOTHI U OJTHOBAJIEHTHBIX KHCIIOT-
HBIX MOHOB.

[Tpu aHanu3ax OpraHMYECKHE KUCIOThI MOYKHO IKCTPAarupoBaThb W3 CBEKUX,
3aMOPOKEHHBIX UJIU BBICYILIEHHBIX PACTUTENIBHBIX TKAHEH.

Benuunny o01ieil KUCIOTHOCTH MOKHO OINPEAETUTh ANKAITUMETPHUUESCKUM HIIN
aIMIMMETPUYECKUM TUTPOBAHHEM C UCTIOJIB30BAHUEM COOTBETCTBYIOIINX WHIUKATO-
POB WUJIM MOTEHIIHOMETPHUYECKH.

[TpuHnMn meroxa:

KucnoTel U3BNEKaOT U3 U3MENBPYCHHOTO PACTUTEILHOTO MaTepHalia B pe3ylib-
taTe HarpeBanus ¢ Bogou mpu temnepatype 80—90 °C B Teuenue 30 mun. M3Bneuen-
HBIE€ KHCJIOTHI OTTUTPOBBIBAIOT PACTBOPOM ILIETOYH.

OO11ee KOIMYECTBO KUCIOT OOBIYHO MEPECUUTHIBAIOT Ha SOJIOUHYIO KHUCIIOTY,
TaK KaK OHa peo0JiaaeT BO MHOTUX IUIOAAaX U OBOIIAX.

Xo00 pabomur

1. Ormeputh 150 M muctwinMpoBaHHOM BOAbL. 20 T PacTUTENHLHOTO Marepualia
(cBeXKHE IUI0/IbI, OBOLLM WJIM JIMCThSl PACTEHUI) TIIATENBHO W3MENBUUTh U PACTEPETh B
CTYIIKE C KBAPLIEBBIM IECKOM U HEOOJIBIIMM KOJMYECTBOM BOJIBI M3 OTMEPEHHBIX 150 MiL
PacturenbHyto Maccy nepeMeniath 1 nepeHecTy 0e3 MoTeph B IIMPOKOTOPITYIO KO0y 00b-
emoMm 200 M1, CTYNKY M NECTHK TIIATEIbHO JBA-TPH pa3a OOMBITh BOJOM M3 ITHX XKe
150 M. ITpoMbIBHBIE BOJIBI CITUTH B TY K€ KOJIOY.

2. Iocrne 3T0ro B KOJIOY AOJMTH OCTABIIYIOCS OT 150 MIT AMCTH/UTMPOBAHHYIO BOTY
u BeIepykath 30 MUH B BozsiHOM Oane nipu Temmeparype 80—90 °C.

3. 3arem KoJIOy OXJIQJUTH BOJOIPOBOIHON BOOM, IOBECTH BOIOM J0 METKH U OT-
(buIBTPOBaTh B CyXOM CTakaH WK KoJ0y. [lomyueHHsIi GUibTpaT CayKUT AJ1s1 oripeaesie-
HUS OOLIEN KUCTIOTHOCTH.

4. 50 mi1 punbTpara, ColepKaIIero KUCIOThI, IEPEHECTH B KOHUYECKYIO KOJIOY eM-
kocTeio 100200 mi1. 3ateM B K0J10y J00AaBUTH HECKOJBKO Karesb CIMPTOBOTO PAacTBOpa
denondranenHa u orrurpoBarh u3 O6ropetku 0,1 H pactBopom NaOH 1o po3oBoro okpa-
nBanus. Bmecto deHondranenHa B kauecTBe MHAMKATOPA MOXHO UCIIOJIb30BaTh CIUP-
TOBOM pacTBOp TUMOJIpTaTIenHa. B 3ToM cilyyae TUTPOBAaTh 0 MOSIBJICHUS! CUHETO OKpa-
IIMBaHMSL.

VY cnabo OKpalleHHBIX PACTBOPOB MEPEXO]] OKPACKH JIETY€E YJIOBUTh, €CIIA CPaBHU-
BaTh OKPACKY C PSIOM CTOSIIIECH KOJIOOM ¢ TAaKKUM K€ KOJTMUYECTBOM BBITSKKU U3 PACTCHUH C
N00aBJIEHUEM TAKOTO K€ KOJIMYECTBa Karenb peHoN(TanenHa wim tTuMmosdTaienta. B Tom
clly4yae, KOrja pacTBOp CHJIBHO OKpAIlleH U MEpeXo]l OKPACKU pacTBOpa MpH J00ABICHUU
IIEJIOYH OMPENENUTh TPYJHO, NPU TUTPOBAHUU HCHOJIB3YIOT JAaKMYCOBYIO Oymary. Jlis
ATOTrO KAl *KUAKOCTH U3 KOJIOBI MPU TUTPOBAHUM MEPEHECTH HA KYCOYEK JIAKMYCOBOIA
Oymaru u HaOJIr0AaTh U3MEHEHHE OKPACKH.

Brrancienue pe3ynbTaroB

[Tpu pacyere HEOOXOIMMO YUUTHIBATh KOJMYECTBO ILEJIOYHM, W3PACXOJA0BAHHOE HA
TUTPOBAHKE, 1 TIONPABKY K €€ TUTpy. OOIIyt0 KUCIOTHOCTh PACCUUTATH MO (POpMyIIE:
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X=a*T* 200.0* 10 ,
n*50,0

rae, a— koiaudectBo 0,1 H NaOH, nomeniiee Ha TuTpoBaHue, mi (¢ TOYHO-
ctbio 10 0,1); T — mompaBka k Tutpy menodu (00brano 1,0); 200,0 — oOmuit 00beM
BBITSDKKH, MJI; 50,0 — 00beM BBITSKKH, B3SITBIN 711 TATPOBAHMSI, MJI; N — HaBeCKa
Marepuana, I (¢ TouHocTsio 110 0,1); 10 — mepeBo1 B MHULTUAKBUBAICHTHI KUCIOT (|
mi 0,1 # NaOH cootsetrctByeT 0,1 M3KB. KUCIOTHI); X — KOJJUYECTBO KUCJIOT B pac-
TUTEIBHOM 00pas3Ile, MIKB.

Yacto coneprkaHue KUCIOT BBIPAKAIOT HE B MIJDIMAKBUBAJICHTaX HA 1 T, a B mpo-
1ieHTax. J[7st 3Toro 4nciio MIUTMAKBUBATICHTOB YMHOXKAIOT HA MacCy 1 MPKB. KUCTIOTHI (B
rpaMMax): 1 MPKB. s0J109HOM KUCITOTHI paBeH 67 mr (0,067 1), muMoHHON — 64 MT, BUH-
HOI — 65 MT, IIaBeIeBOM — 45 MT.

OOBIYHO B 3aBUCUMOCTH OT TIPe0OIaJaHnsl TON WM MHOW OpraHu4eCKOM KUCIOTHI B
M3y4aecMoM OOBEKTE IS IepecdeTa NCOIb3YIOT COOTBETCTBYIOMINMN KO3 PHIIMEHT.

PesynbTats orbiTa 3amvcath B Tadmuiy 10.

Ta6mia 10 — Conepxanue opraHM4eCKuX KUCIIOT B

(YKazamv 00beKm uccie008aHus)

Ob6wem
Pesynbrater | O0mii 00bemM BBITSDKKH, Hagecka OOr11ast KHCIOTHOCTB
TUTPOBaHUS, BBITSDKKH, B3ThIi HA | PAaCTUTEIILHOIO
MiI (a) MII TUTPOBaHUE, | Marepuaia, I M3KB. %
MIT

Pe3ynbpTaThl, MOMy4eHHbIE TPYNION TPU M3YYEHUH paA3JIMYHBIX OOBEK-
TOB, 3alUCATh B CBOJIHYIO Tabmuiry 11.

Tabmuma 11 — O611ast KUCIOTHOCTD Pa3JIMYHBIX PACTUTEIBHBIX 00BEKTOB

OOBEKT

OO0mas KuCI0THOCTD

MDKB,

%

[Tpumeuanue. Bee nannbie B Tabnuuax 11, 12 nomkHb! ObITH yKa3aHbl ¢ TOUHOCTHIO 10 0,1.

KOHmPOJleble eonpocuwl:

1. Kakwue CymeCTBYHOT MCTOJAbI OIPCACIICHUSA KHCIOTHOCTH PACTUTCIBHBIX

TKa”Hen?

2. YTto Ha3bIBAIOT OOIIEH KUCIOTHOCTHIO?
3. UTo Ha3bIBAIOT TUTPYEMOM KUCIOTHOCTHIO?
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Jlaboparopnasi paGora Ne 14. OmnpeaeneHune KayecTBa PACTHTEJIbHOIO
MacJaa (KHCJI0THOIO YHcJaa)

lle./lb pt160mbl.‘ OHAaKOMUTBCS C OCHOBHBIMHM IIOKa3aTeIsIMHM KadecTBa
PaCTUTCIIbHOTO MacCjia U MCTOAaMH HUX OIIPCACIICHUA.

3aoanue:

1. IlpoBecTu THTpOBaHKE pacTBOpeHHOTO Maciia (>kupa) 0,1 H BOIHBIM pacTBoO-
pom KOH.

2. Bpruucnuth BeIMUMHY KUCIOTHOTO YHCia 1o (GopmyIe.

Hcnonvzyemvie mamepuanvt u 000pyoosanue: BoOJsHas OaHs; Koada
KoHM4YecKas eMmkocTbio 50-100 mur; OropeTka ¢ BOPOHKOW; IWJIMHIP MEPHBIH
emkocTthio 50-100 wmu; joxkeuka il Macia; CTEKJIsSHHAs [aJllouyka; IHIeTKa
XUMHMUECKasl C TpylIeil; BOCKOBOM KapaHjall,; HEeHTpajJu30BaHHAs CMECh CIUpPTa U
cepHoro »¢upa (1:1 v/v); 0,1 u Bomubiii pactBop KOH; 1%-Hble cnupTOBBIC
pacTBOpHI (heHonpTagernHa U TAMOAPTAICHHA; BECHI.

Teopemuueckue céedenusn

PacTuTenbHble KUpPHl WK Macjia — TJIaBHBIN 3aIaCHOM MPOAYKT CEMSIH 00Jb-
IIMHCTBAa pacTeHuid. JKHUphl B ceMeHaX MOTYT HaKalIMBaThCs B OOJBIIOM KOJUYE-
ctBe — 10 3040 % o61ueit maccol u 10 50-60 % maccel sapa. UucTble pacTUTENIbHBIE
Macia — OeclBeTHBIE BEIIECTBA; OKpAacKa MPHUPOIHBIX Macea 00YCIOBIMBACTCS MPO-
AYKTaMH pacrajia XJopopuiia U KapOTHHOUTAMH.

XKupsl mpencTaBisioT co00i cMeCh TPUTIHIIEPUAOB — CIOXKHBIX PHUPOB TIIU-
[[EPUHA 1 BBICIIUX KUPHBIX KHCIOT U IOCTPOCHBI 1O CIICAYIONIECH CXeMe:

CH,0CO-R;,

|

CHOCO-R;, rne R; R ; m R3 - octatku BBICIINX KUPHBIX KUCIIOT.
|

CH,0CO-R;

Bcero B coctaB pacTUTENBHBIX KUPOB MOXKET BXOJAUTH 10 S0-TH pa3idyHbBIX
XKUPHBIX KUCIIOT, HO B HAaUOOJBIIIEM KOJUYECTBE COJICPIKATCSI MUPUCTUHOBAS, Mallb-
MHUTHHOBAasi, CT€APUHOBAs, OJICMHOBAs, JMHOJICBAas, JUHOJEHOBAas W PULMHOJICBA
KHUCIIOTHI.

HacplleHHbIe )XUpHBIE KUCIOTHI — TBEpAbIe (TP KOMHATHOM TeMIiepaType), a
HEHACBIIIEHHbBIC — KUJIKAE BEILIECTBA.

PactutenbHbIe )KUPBI, KpOME TPUTIIUIIEPUIOB, BCETIA COJIEPkKAT B HEOOIBIIIOM
KOJIMYECTBE W JIPYTUE BEIIECTBA: CBOOOJHBIC KUPHBIC KUCIOTHI, MOHO- M JUTJIHUIIE-
puabl, hochaTrbl, HEKOTOPHIE KUPOPACTBOPUMBIEC BUTAMUHBI.

PacturensHbie Macia O4eHb pa3HOOOPA3HBI IO CBOMM CBOMCTBaM. J[Jist oOreit
XapaKTEPUCTUKU BXOJAIIUX B UX COCTAB )KUPHBIX KUCIOT MPUHAT psii KOHCTAHT. Oc-
HOBHBIMM KOHCTAaHTaMHU XUPOB SABIISIIOTCS KUCJOMHOE YUCLO, YUCIAO OMbLICHUA,

40



aupHroe, 1i0OHOe U NePeKUCHoe YUCA.

Kucnommnoe uucno, unu xuciomumocms, dcupa — KOJIUYECTBO MUJUIUTPAMMOB
€IKOTO KaJHs, HEOOXOIUMOE JJIsl HEUTpaau3aluu CBOOOJHBIX KUPHBIX KUCIOT, CO-
neprkamuxcs B 1 1 xupa.

B ’xupax moutu Bcerja MMEIOTCS CBOOOJHBIE JKUPHBIE KHUCIOTBHI, IPUYEM B
PaCTUTEIBHBIX KUPAX MX KOHILIEHTpALMs OObIYHO OoJiee BBICOKAs, UEM B KUBOTHBIX.
Oco0eHHO MHOI0 CBOOOJIHBIX KUPHBIX KUCIIOT B Maciie HeJo3penbIx ceMsH. [Ipu co-
3pEBAHMM UX KOJUYECTBO YMEHBIIAETCS U, COOTBETCTBEHHO, TOHMKAETCS KUCIOTHOE
yrcno. ConepikaHue CBOOOTHBIX KUPHBIX KUCIOT MOXKET YBEJIMUMBATHCA MPHU JTH-
TEJIbHOM XPAHEHUH CEMSH MACIMYHBIX KYyJbTYp M MIPOPACTAaHUU CEMSIH B PE3YJIbTATE
TUAPOJIN3a )KUPOB. B nTore, BeMunHa KUCIOTHOIO YUCia Maclia HEMOCTOSIHHA.

[IpyHIMO MeToa

Macno HeWTpanu3yoT TUTpoBaHHBIM pactBopoM KOH, B pe3synpTaTe yero
MEX/1y €KUM KaJIMeM U HaXOJASIIMMUCS B Maciie CBOOOIHBIMU )KUPHBIMUA KHCIIOTAMU
UJET CIENyoUIas PeaKus:

RCOOH + KOH = RCOOK + H,0, rme RCOOH — sxupHas kuciora.

[TIo kommuectBy pactBopa KOH, 3arpaueHHOro Ha HEWTpaIM3alMIO KHUCIOT,
CYJIAT O BEJIMYHMHE KUCIOTHOTO YHCIIA.

Xo00 pabomur

1. B ductyro cyxyro koj0y Ha aHaJIMTUYECKHX Becax B3BECHUThb OKOJO 1 I macna
(Maccy HaBecKHM ydecTb ¢ TouHOCTBhIO 710 0,1 1), mpubaButh 30,0 MII mpeaBapUTETHHO
HEUTpanM30BaHHON cMecH 3dupa ¢ 96%-HpiM criupToM (1:1 v/V) 1 pacTBOpUTH Maco.

2. Ecnu Macio pacTBopsieTcs IJI0X0, CMECh B KOJIO€ TIIATENILHO MepeMeIaTh 1 Cia-
00 HarpeThb B ropsiueii Bojie (Ha BOJITHOM OaHe) MpU BCTPSIXUBAHUH.

3. [locne pacTBOpeHus Kupa B KO0y 100aBUTh HECKOIBKO Kareilb HHAUKaTopa (de-
HoJdranenna u ortutpoBats 0,1 H BogubM pactBopoM KOH 10 nosiBnieHust sipko-po30Boi
okpacku. Ecrm yist mccnenioBanust ObUT B3ST TEMHOOKPAILIEHHBIH JKUP, B KOTOPOM TPY/IHO
HaOMIOIATh PO30BYIO OKPACKY, BMECTO (eHON(TaTIenHA HA/IO B3SITh TUMOJI(TATICHH U TUT-
POBATH J10 NMOSIBJICHUS CUHEW OKPACKHU.

Beruncnenne pe3ynbTaToB

BenuunHy KUCIOTHOTO YKCIia BBIUUCIUTD 110 OopMyJIE:

X=a*561*T,
n
rae X — KUCJIOTHOE unciio; a — koiaudectBo 0,1 H pactBopa KOH, 3aTpauennoe
Ha TuTpoBanue, Mii; T — momnpaBka Kk TuTpy KOH (o0buno paBna 1,0); N — HaBecka
Macia, B34Tast 11l aHaIu3a, T.

ConepxaHue )KUPHBIX KUCIOT B MAcCJ€ MOXHO BBIPA3UTh HE KMCIOTHBIM YHC-
JIOM, a B TIPOIIEHTaX OT Macchl Macya. [Ipu 0ObIYHOM TUTPOBAHUM Maciia sl OTpeie-
JICHUSI KUCJIOTHOTO YMCJIA HENB3S MOJIYUYUTh HUKAKUX TAHHBIX O MOJIEKYJISIPHOW Mac-
Ce€ JKUPHBIX KUCIIOT, BXOJAIIMX B €r0 COCTaB, U, CIEAOBATEIBHO, HEJIb3s NPSIMO BbI-
YUCIIATh NPOLIEHTHOE COAEpkKaHue KUCIOT. [103TOMy yCIOBHO pacyerbl BEIyT Ha
CBOOOJIHYIO OJIEMHOBYIO KHCJIOTY (OHa HanboJiee 9acTo BCTPEUAETCs B KUpaX pacTe-
HU, TPOU3PACTAIONINX B Hallel cTpaHe). /(s 3TOro KMCIOTHOE YKCIO YMHOKAIOT
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Ha ko3 ummerT 0,503, KOTOPHIA MOTYYAIOT U3 CIASAYIONIETO YPABHCHUS

IPOIICHT CBOOOIHBIX KUPHBIX KUCIOT = KUCIOTHOE yncio * 282,3 * 100,
56,11* 1000
riae 282,3 — OTHOCHUTENbHAs MOJEKYJspHas Macca OJICMHOBOM KHCIIOTHI,
56,11 — otHOocuTenbHas MonekyisipHas macca KOH; 100 — nmepecueT Ha nmpolieHTHOE
conepkanue; 1000 — mepecuer Mr B T.

Konumponwvnuvie eéonpocwi:

1. Yto co0o0¥i MpencTaBIsAIOT JKUPBI B PACTEHUAX ?

2. YTo Ha3BIBAIOT KUCIOTHBIM YHCIIOM?

3. Kakumu MeToamu onpeensitoT coiep:KaHne )KUPHBIX KUCIOT B Macie?

JlabopaTopnasi padora Ne 15. Onpenesnenne HUTPATOB B PACTEHUSIX
I]env padomur: OcBoeHUE METOIOB OIIPENIECICHHS] HUTPATOB B PACTEHUSX

3aoanue: OnpenenuTh HAJIUYME HUTPATOB B PACTEHUU [0 pPEaKUUU Ha
nedUHUITIAMUH.

Hcnonvzyemvie mamepuanvt u 060pyoosanue: pasIuuHbIe KUBbIE PACTCHUS
(bpykTHl M OBOIIM); pacTBOp AcPUHUIAMHHA B Kpenkod cepHoiul kuciore (0,1 T B
10,0 M1 KMCHOTHI); B KaleIbHUIIE; TOJOBUHKA Yaliku [leTpu, BcTaBleHHAs B APYTYIO
IIOJIOBUHKY, Ha KOTOpYIO IoJiokeHa Oenass Oymara; (papopoBbIii IECTUK U CTYIIKA;
HOYKHUIIBI; CTAKaH C BOJIOM; (DUIIbTpOBajibHAsl OymMara; KyCOYKd Mapliu.

Teopemuueckue ceedenusn

Conu a30THOM KHCJIOTHI, MOMIOIIAEMble KOPHSAMM W3 IOYBBI, B PACTEHUU
BOCCTAHABIIMBAIOTCS JIO aMMHaKa, KOTOPBIA  CBA3BIBACTCS  KETOKUCIOTAMHU
(MUPOBUHOTPATHOM, IIABEJIEBOYKCYCHOM, ajbh(a-KeTOrMI0TapoBoi), o0pa3ys B
MpollecCe aMUHUPOBAHUSI TaK Ha3bIBAEMbIC TEPBUYHBIE aMHHOKHCIIOTHI — aJlaHWH,
acmapruHOBYI0, IVIIOTAMUHOBYIO. [Ipyrue aMUHOKHUCIOTBHI OO0pa3yloTcsi IyTeM
nepeaMUHUPOBaHUS. 3HAYMTENIbHASI YaCTh aMMHAaKa CBA3BIBACTCSl TAKXKE B MPOIECCE
aMUIUPOBAHMS.

[Tpu moCTaTOYHO BHICOKOM COAEPKAHWM PACTBOPHUMBIX YIJIEBOAOB M BBICOKOM
AKTUBHOCTH COOTBETCTBYIOIIUX (EPMEHTOB TEPEUYUCIICHHBIE OMOXUMUYECKUE
MPOIECChl TPOUCXOASAT B KOpHAX. OJHAKO dYacTh HHUTPATOB (HEPEAKO BechMa
3HAYUTETbHAs) MOXET TePEeHTH 4Yepe3 MapeHXUMY KOpHS B HEM3MEHEHHOM Buje. B
ATOM CcIydya€ HUTPaThl TMOJHUMAIOTCS C BOCXOJSIIIMM TOKOM B JIMCTBS, TOE H
MPOUCXOJUT UX BOCCTAHOBJICHHUE.

[TpuHoMn merona

Jns  oOHapyXKeHUST  HUTPATOB  MOXHO  HCIIOJIb30BaTh  PEAKIUI0  C
neduHmIaMUHOM, KOTOpbI B mpucyTcTBUU NOjz 00pa3zyeT CHHIOI aHWIMHOBYIO
okpacky. [1o ”HTEeHCUBHOCTH MTOCUHEHHSI MO>KHO TPUOIM3UTEIBHO CYIUTh O KaueCTBE
HUTPATOB B UCCIIEAYEMOM OOBEKTE.
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Xo0 pabomuwi

1. ITlomecTuTts B NoJI0BUHKY yariku [letpu, moa koTopyro nosnoxkeHa 6emnast Oymara,
UCCIEAYEMYIO YacTh KaKOro-JIM0O pacTeHHUSI.

2. Pa3mATh KyCOUKHM PAcTUTENHLHON TKaHU (Pap(OpOBBIM MECTUKOM U OOJIUTH pac-
TBOPOM Jie(pUHIIIaMUHA B KPEMKOI CEPHOM KUCIIOTE.

3. HememieHHO OTMETUTH CTENEHb MOCHHEHUS, KOTOpasi Yyepe3 HEKOTOpOe BpeMsi
MOYKET U3MEHHTHCA.

PaboTy HEoOXOaMMO MPOBOAWTH BCEW TPYNION OAHOBPEMEHHO ISl TOTO, YTOOBI
CpPaBHUTH PE3YJIbTATHI.

4. WccnenoBath pa3Hble YaCTH OJHOTO pacTeHUs (YEPELLOK U JIMCTOBYIO TUIACTUHY U
ap.). [Tanouky Kaxpiid pa3 HEOOXOMMO OIOJACKUBATh YUCTOM BOJIOM U BHITUPATh, YAIIKY
IleTpu 3amMeHATH HOBOM.

5. CreneHpb NOCMHEHHUS OLIEHNUTH 10 MSITUOATBHON CUCTEME.

OdopmiieHne pe3ynbTaToB.

Kaxaplii CTyIeHT aHaIM3UpyeT pa3HbIe YacTH Kakoro-imOo OJHOro pacteHus. Pe-
3yJbTaThl, MOTyYEHHbIE TPYIIIIOH, 3aIICcaTh B UTOTOBYIO TabuIry 13.

Tabmia 13 — CogeprkaHne HUTPATOB B PA3IMUHBIX YACTSIX PACTCHU.

Conepxxanue
PactutenbHblil 0OBEKT Yacts pacTeHns HUTPATOB I10 PEAKLUU
¢ A eHIaMIUHOM, OaJThI

6. CenaThb BBIBOOBL:

— B KaKUX YacCTsIX MCCIICIOBAHHBIX PACTCHUI TIPOMCXOUT BOCCTAHOBJICHUE HUTPAT-
OB;

— OTJIMYHS B COJICP)KaHUY HUTPATOB B PA3IMYHBIX YaCTSIX U OpraHax PacTCHUIA.

Konmponwvuwvie éonpocur:

1. Ha kakue rpynmbl JeIAT 3JI€MEHTHl MUHEPAJIbHOTO MTUTAHUS?

2. Kaxoli mpu3HaK MojaokeH B OCHOBY 3TOM KjaccupUKaIum?

3. Kakue cymecTByoT METO/bI OIIPENEIIEHUSI HUTPATOB B PACTEHUSX ?
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2. TPEBOBAHMUS K TEXHUKE BE3OITACHOCTH IIPH BbIIIOJI-
HEHHUU JJABOPATOPHBIX PABOT

1. O6mue TpeGoBaHMs 6€30MTACHOCTH

1.1. K paGote B XxumHuueckux 1a00paTopusix IOMyCKAIOTCA JIUIIA B BO3pACTE HE
MoJioke 18 set, mporienime HHCTPYKTaX MO0 OXpaHe TPyaa, MEAUIIUHCKUA OCMOTp U
HE UMEIOIIME TPOTUBOMOKA3AHUM MO COCTOSHUIO 370POBBSI.

1.2. JIuma, momyiieHHbIE K padoTe B JTa00OpaTOpuH, TOJIKHBI COOTIONAThH TIPaBHU-
Ja BHYTPEHHETO TPYAOBOTO pacIoOps/iKa, paclMCaHue y4eOHBIX 3aHSATHN, YCTaHOB-
JICHHBIE PEKUMBI TPYZIa U OTAbIXA.

1.3. Ilpu pabote B 1a00paTopuu BO3MOKHO BO3JEHCTBUE HA Pa0OTAIOMINX CIe-
TYIOIIMX OTIACHBIX ¥ BPEIHBIX MPOU3BOACTBEHHBIX (haKTOPOB:

— XUMHUYECKUE OXOTW MPH MOMaJaHUM Ha KOXKY WJIHM B IJla3a €IKUX XUMUYe-
CKHX BELIECTB;

— TEPMHYECKHE OKOTM IPU HEAKKYpPATHOM MOJb30BAaHUU CHUPTOBKAMHU U
HarpeBaHUHU JKUJIKOCTEH;

— HIOpE3bl PYK NPU HEOPEKHOM 00paILEHUH € Ja00paTOpHON MOCYI0H;

— OTPABJICHUE NTApaMU WJIM Ta3aMHU BBICOKOTOKCUYHBIX XUMUYECKHUX BEIIECTB;

— BO3HMKHOBEHHE MOXKapa MpU HEAKKypaTHOM OOpaIlleHHWU C JIETKOBOCILIaMe-
HAIOUMMHUCS ¥ TOPIOYUMU KUIKOCTSIMU;

1.4. IIpu pabote B j1aboparopuul JOJKHA MCIOIL30BATHCS CIEAYIOLIAs CIell-
OJIeXk/1a U CPENCTBA MHAMBUAYAJIbHOMN 3alUTHI: XaJlaT XJIOMYaTroOyMakHbINA, QapTyk
MIPOPE3UHECHHBIN, PE3NHOBBIE CANIOTHU U MEPYaTKH, OYKH 3alIUTHBIE, pECIUPATOp WIH
MPOTHUBOra3.

1.5. B naboparopuu noiKHA OBITH MEIAnTeyka ¢ HAOOPOM HEOOXOAUMBIX Me-
JTMKAMEHTOB U TIEPEBA30YHBIX CPEJICTB.

1.6. JlaGoparopusi qoikHA OBITH 000PYIOBaHA BBITSXKHBIM IIKaoOM I Xpa-
HEHUS KUCIIOT, 1ienoden u nposeaeHus onbiTos ¢ JIBXK u K.

1.7. JlabopaHThl M TpenojaBaTesid OOsS3aHbl COONIONATh MpaBUia MOXKAPHOU
0€30MacHOCTH, 3HAaTh MECTa PACIOJIOKCHHUS TEPBUUYHBIX CPEICTB MOXKAPOTYIICHHUS.
Jlaboparopusi nofkHA OBITH OCHAIEHA TMEPBUYHBIMU CPEJICTBAMHU TOXKAPOTYIIICHHUS:
IByMsI OTHETYIIUTEIISIMU, BEAPOM C MECKOM M JBYMSI HAKWJKAMHU U3 OTHE3AIIUTHOM
TKaHH.

1.8. O kax10M HECYaCTHOM Cliydae MOCTpaJaBIIUA UM OYEBHUACI] 00s3aH He-
MEJUIEHHO COOOUIMTH MPENoJIaBaTeNito, 3aB. Jab0paTopusiMu, HAYaJIbHUKY CITY>KOBI
OT, nMpexTopy UHCTUTYTA.

1.9. B mporecce paboThl mpenomaBaresid U Ja00OpaHThl JTOJDKHBI COOIONATH
MpaBujia HOIIEHUS CIELOACK/IbI, TTOJIb30BAHUS CPEACTBAMU MHIUBUAYATbHOM U KOJI-
JIEKTUBHOW 3allMThl, COONIONATh MpaBujia JIMYHON TMTHMEHBI, COJIEpKaTb B YHCTOTE
pabodee MecTo.

1.10. JIvma, nonmycTHBIIME HEBBIOJHEHWE WM HAPYIIEHWE WHCTPYKLUHNA IO
OXpaHe Tpy/a, NPUBJICKAIOTCS K IUCIUIIIMHAPHON OTBETCTBEHHOCTH B COOTBETCTBUHU
C MpaBWJIAMH BHYTPEHHETO TPYIOBOTO pacCIopsiika U, TP HEOOXOAUMOCTH, TTOABEP-
raloTcsi BHEOUEPETHOM MPOBEPKE 3HAHUN U HOPM U MPABUJI OXPaHbl TPYy/a.

2. TpeGoBanus 6€30MaCHOCTH TIEpe]] HA4aaIoM PaOOThI
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2.1. Hazmets cnernoaexay 06s3arenbHylo, pu paboTe co MIEI0YHO3EMETbHBIMU
MeTaJulaMH, KaJlbLIUeM, KHUCIOTaMH U WIeJI0YaMM, MOJATOTOBUTH K HCIOJIb30BAHUIO
CpellCTBa MHIUBUTYaJIbHON 3aIlUTHI.

2.2. IloarotoBUTH K paboTe M MPOBEPUTHh UCIIPABHOCTH 000pYyAOBaHMUs, TPHOO-
POB, YOEIUTHCS B 1IEJIOCTHOCTH JIA0OPATOPHOM MOCYIBI.

2.3. YOenuTbes B HAIMYUU U 1IEJI0CTHOCTHU 3a3€MJICHUS Yy TPUOOPOB.

2.4. ITpoBepuTh UCIIPABHOCTH U PaOOTY BEHTUJISIIIMU BBITSHKHOTO MIKada.

2.5. IIpoBeTpUTh MOMEIIEHHE TA00OPATOPHUH.

3. TpeGoBanus 6€30MaCHOCTH BO BpeMsi pabOThI

3.1. 3anpemaercs UCIOIL30BaTh TAOOPATOPUHU B KaUECTBE KaOMHETA IS 3aHS-
THW 110 APYTUM MPEAMETAM.

3.2. [IpeObiBaHmE CTYACHTOB B JIAOOPAHTCKOM 3ampemniaercsa. PaboraTs B mome-
HICHUH Ja00paTOPHH pa3pelIaeTcs TOIbKO B IPUCYTCTBUH MIPEMOAABATENS.

3.3. Bo Bpems paboThl B 1abopatopuu Tpedyercs coOoaaTh YUCTOTY, MOPSA0K
Y TIpaBuUJIa OXpaHbl Tpyaa.

3.4. Pabora nomkHa OBITH OpPraHW30BaHA TaK, YTOObI BO BpeMs JUIMTEIbHBIX
orepanuii OIHOBPEMEHHO MOXHO ObLIO BBITIOJIHSATH JPYTYIO padoTy.

3.5. Henb3a HarpeBarh NpOOMPKY C PaCTBOpPAMH PEATMPYIOIIUX BEIIECTB HA
CWJIHHOM ILJIAMEHH, TaK KakK MPHU 3TOM KHUIKOCTh BBIOpACHIBACTCS U3 MPOOUPKH, UTO
BEJIET K IIOTEPE UCCIIEYyEMOTO BEILIECTBA.

3.6. Korma tpeOyercsl MOHIOXaTh MNaxy4yue BEIIECTBA, HEOOXOAUMO JIETKUM
JBYKEHUEM JIAIOHU PYKU HAIlPaBUTh CTPYIO BO3/yXa OT cocya k ceoe.

3.7. OTpaboTaHHbIE pacTBOPBI, OCTATKH KUCIIOT, CEPHUCTBIX COECIUHEHUH, CO-
€IMHEHUI pTYyTH U cepedpa, pacTBOPHI, COAEpKAIME WO U T. 1. CIMBAIOT B CHEIU-
anbHble OaHku. Henb3s cnuBaTh yka3zaHHbIE pacTBOPBI B PAKOBUHBI, COCIUHEHHBIE C
00IIeH CUCTEMON KaHAJIU3allUH.

3.8. He momyckaercsi BHIOpachiBaTh B KaHAJIMU3AIMIO PEAKTUBBI, CIIMBATh B HEE
pactBopsl, JIBXK u I')K. Ix HeoOX01UMO CIMBaTh JJIs TMOCASAYIOIIETo 00e3BpeKUBa-
HUSI B CTEKJISIHHYIO Tapy C KPBIIIKONH EMKOCTBIO HE MEHEE 3 1.

3.9. 3anpemaercs XpaHuTh Jt000e 000pynoBaHUE Ha IIKadax U B HEMOCPE/I-
CTBEHHOU OJIM30CTH OT PEaKTUBOB U PACTBOPOB.

3.10. IlpuroraBnuBarh pacTBOPHI ILIETOYEH, KOHUEHTPUPOBAHHBIX KHUCJIOT U
BOJHOT'O pacTBOpa aMMHAaKa pa3pelaeTcsi TOIbKO C UCIOJIb30BAHUEM CPEACTB WH]IH-
BHUJIyaJIbHOM 3aIlIUTHI B BBITSHKHOM IIKay ¢ BKIIFOUEHHOW BeHTWIIsIIIUEN B hapdopo-
BOM J1abOpaTopHOM MoCynae, MPUUYEM KUAKOCTh OOJbIIEH MIOTHOCTU BIUBATH B KU /I-
KOCTh MEHBIIIEH TIJIOTHOCTH.

3.11. Pabora ¢ XUMHYECKUMH BELIECTBAMHU O€3 CHEIOAEKIbl U HAJIUUUS HEOO-
XOJAUMBIX CPEJICTB 3alUTHI TJ1a3, OPTaHOB JIbIXaHUS, KOKHBIX TTOKPOBOB 3aMpeIacTcs.

3.12. Pabora ¢ KucJIOTaMH U IIeJI0YaMU:

3.12.1. Jlna npeaynpexaeHus] 0KOTOB MpU padboTe ¢ KUCIOTaMHU U IIEI0YaMH
HE0OXOIMMO TIOJIb30BATHCS CIICTIONEKI0N, OUKaMH U IPYTUMU CPEICTBAMHU 3aIIHTHI.

3.12.2. KoHnieHTpUpOBaHHbBIE KUCIOTHI U IMIEJIOUN XPAHATCS B CTEKIISHHBIX OY-
TBUISIX, KOTOpPBIE MOMEIIeHBI B oOpemieTku. [IpocTpancTBo Mexay OyThIIbIO U 00pe-
MIETKOW JTOJKHO OBITh 3aMIOJTHEHO YIAKOBOYHBIM MAaTEPUATIOM.

3.12.3. Ilpu nepenoce OyThUIEH ¢ KUCIOTAMH WM LIEJIOYBIO TOIB3YIOTCS ABY-
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PYYHBIMHU KOp3uHaMH. [IepeHOCUTh KOP3UHBI ¢ OYTBUISIMH CIEIyeT ¢ OOIBIION OCTO-
POXKHOCTBIO, MPEAOXPaHssl UX OT yhaapa. YIOOHO MOJIb30BAThCs TEJIEKKOM UM HO-
CUJIKaMH.

3.12.4. JlonyckaeTcsi IepeHOCKa KUCIOT OJIHUM YEJIOBEKOM B CTEKJISIHHOM MO-
Cylle BMECTUMOCThIO He Oojnee 0,5 1 B crnenHalbHO MPUCIOCOOIEHHBIX SIIHUKaX C
PYYKOH.

3.12.5. PacdacoBka KUCIOT MPOU3ZBOIUTCS B CIIEIMAIBHOM MoMerieHuu. Kon-
IIEHTPUPOBAHHBIE KHUCIOTHI JOHKHBI MOCTYMATh B JJAOOPAaTOPUU B Tape BMECTHMO-
CThIO He Oornee 1 1.

3.12.6. Kuciotsl, 1Ieoun, U Ipyrue KUAKOCTH CIEAYET MepeauBarb NpH MO-
MOIIIH:

3.12.6.1. CudoHoB ¢ rpyiieit uiau pydyHbIx HacocoB. Pa3nnBaTh KOHIIEHTPUPO-
BaHHYIO a30THYIO, CEPHYIO M COJISIHYIO KHUCJIOThI HY>KHO TOJBKO MPH BKIIOUYEHHOU
BEHTUWJISILIUU B BBITSKHOM IIIKAQ]Y.

3.12.6.2. YcTaHOBUTH KOP3UHY C OYTHUIBIO Ha MOACTABKY, MEJIJIEHHO HAKJIOHATh
OyTBUIb BMECTE C KOP3UHOU. B ropso cocyna, KyJaa HaJlMBalOT KUCIOTY WJIH IIEJI0Yb,
BCTaBJISIIOT CTEKJISTHHYIO BOPOHKY OOJIBIIIOTO JUaMETpa.

3.12.7. 3anpemaercss XpaHUTh PACTBOPHI IIECJIOYEN U KUCIOT B TOHKOCTEHHOMU
CTEKJISTHHOW MOCY/IE.

3.12.8. Ilpu pabore numneTkaMmu ¢ pacCTBOPAMU KPETKHUX IIEJI0YeH U KUCIIOT:

3.12.8.1. 3anpemaercs 3aTAruBaTh )KUJIKOCTb PTOM.

3.12.8.2. 3anonHeHHEe NMUIETOK Pa3pelacTcs ¢ MOMOIIBIO PE3WHOBOW I'PYIIU
WJIM BaKyyMa.

3.12.9. Ilpu npuUTOTOBICHUU PACTBOPOB KUCIOT (COJSHOM, CEPHOM, a30THOM)
HEOOXOJIMMO OCTOPOXKHO BIMBATh TOHKON CTPYeU KUCIIOTHI B BOAY IIPU HENPEPHIBHOM
MOMEIITMBaHUH, a HE HA000POT.

3.12.10. 3anpemaercsi NPUMEHATh CEPHYIO KUCIOTY B BaKyyM-3KCHUKaTOpax B
Ka4eCTBE BOJIONONIOMIAKOIIETO CPEACTBA.

3.12.11. PacTBOpsITH TBEpPBIC MIEIOYH CIAEAYET IyTEM MEJICHHOTO MpuOaBie-
HUS WX HEOONBIIMMHU KyCOYKAMH K BOJIE TMPU HEMPEpPhIBHOM TepemerinBaHuu. Ky-
COYKH IIEJI0YH pa3peniaeTcs Oparh TOIbKO IIUIIIAMH.

3.12.12. Ilpu cMemMBaHUU BEIIECTB, COMPOBOXKIAIOUIUMCS BBIACICHUEM TEII-
713, HEOOXOMMO TOJIB30BaTHCSl TEPMOCTOMKON TOJICTOCTEHHOM CTEKJISTHHOW WiH (dap-
(dhopoBoil MoCynoH.

3.12.13. B nabopaTtopusx KOHIIEHTPUPOBAHHBIE KUCIOTHl HEOOXOIUMO XPAHUTD
B CKJISTHKaX Ha MPOTUBHSIX MO/ TATOM.

3.12.14. Ha pabGoueM mecTe HEOOXOAMMO UMETh COOTBETCTBYIOIINE HEUTpaIU-
3yIOLIME BEUIECTRA.

3.13. PaGora c JIeTKOBOCIUIAMEHSIOIIIMMUCS U TOPIOUUMH JKUIKOCTSIMHU:

3.13.1. JlerkoBoCIUIaMEHSIOIMECS U TOPIOYUE KUAKOCTU CIEAYET AOCTABIIATH
B J1a0OpaTOPHIO B 3aKPBITOM MOCY/IE, TOMEIIEHHOMN B Tape C PyYKaMH.

3.13.2. 3amac xpansmuxcs B taboparopun JIBXK u K He nomkeH nmpeBbIaTh
CYTOYHOM OTPEOHOCTH.

3.13.3. JIBX u I'’)K nomkHbI XpaHUTHCA B JTAOOPATOPHBIX MOMEIICHUSIX B TOJI-
CTOCTEHHOU CTEKJITHHOU MOCY/E, 3aKPhITON MPOOKaMH, IIOMEIICHHOU B CTIEIIHATIbHBIC
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METAJUTMYECKNE SIIUKHU C KPBIIIKAMH, CTEHKA U THO KOTOPBIX JOJDKHBI OBITH BBLIO-
*KeHbl acoectoM. [Ipumedanne: BMECTUMOCTh CTEKJISTHHOM mocyanl At JIBXK u 1K
HE JOJDKHA MPEBbIIATh | JI.

3.13.4. Bce pa6otsl ¢ JIBXK u I'K mpoBoasTcst B BBITSKHOM mIKady mpu pado-
TAIOUIEH BEHTWISLMHU, BBIKIIFOYEHHBIX Ta30BbIX TOPEIKAX U AJIEKTPOHArPEeBaTEIbHBIX
npudopax.

3.13.5. Ilpu neperonke JIBXK u K HeoOxonumo cieauTh 3a pabOTON XOJIO-
nuibHUKA. Bo n30exaHue B3pbIBa 3ampeniaeTcs BblnapuBarh HU3Kokunsume JIBXK
nocyxa. Harpes u neperonky JIBJK u I7K npoBonuts Ha npeaBapuTeabHO HArPETHIX
Oansx. Jluametp GaHM JAODKEH MPEBBIIIATh pa3Mep UCHOIb3yEMOTO HarpeBareaIbHOTO
npuOopa /NMEeKTPUIECKUE TUTUTKU JOKHBI OBITh C 3aKPBITON CIHPAJIBIO.

3.13.6. 3anpemaerca HarpeBaTh Ha BOASIHBIX OaHAX BEIIECTBA, KOTOPbIE MOTYT
BCTYyNaTh B PEAKLMIO CO B3PHIBOM HWJIM BBIACIICHUEM I1APOB WJIH Ia30B.

3.13.7. Ilpu cayuaitueix nponusax JIBXK /cepoyrnepon, 6eH3uH, TUITHIOBBII
abup U JIp., a TAKKE MPU yTEUKaX TOPIOUMX T'a30B HEOOXOJUMO BBIKIIOUUTH BCE HC-
TOYHUKH OTKPBITOTO OTHS, JIEKTPOHATrpeBaTEIbHbIE MPUOOPHI BHIKIIOUEHUEM OOIIETO
pyOminbHUKa. MecTo MpoJiuBa >KUJKOCTH CIENYET 3aChIaTh MECKOM, a 3arps3HEHHBIH
NECOK cOOpaTh COBKOM MJIU JIEPEBSIHHOMN JIOMATOM.

3.13.8. 3anpemiaercss BHECEHUE MOPHUCTHIX, MOPOIIKOOOPA3HBIX U JIPYTUX IO-
JTOOHBIX UM BelECTB (AaKTUBUPOBAHHOIO YIS, Ty04aToro meraiia, memM3bl U T. II.)
B Harpetble JIBXK n K.

3.13.9. Tlocyna, B xotopoit npoBoamiuck padotsl ¢ JIBXK u I')K, nocne okoH-
yaHus paOOThl AOKHA OBITH HEMEIJIEHHO 0CBOOOXKIEHA OT OCTABIIICHCS KUJKOCTU U
MIPOMBITA.

3.13.10. 3anpemaercs BbunBarh JIBXX u 0K B x03siicTBEeHHO-(peKanbHyIO Ka-
HaJIM3aLMI0, & HEOOXOAMMO COOMpPaTh B CIIELMAIBHYIO T€PMETUYHO 3aKPhIBAIOLLYIOCS
MOCYJly U B KOHIIE pabouero AHs nepenaBaTh U3 J1abopaTOpUu Uil pereHepatuy u aJis
YHUUYTOKEHHS B COOTBETCTBHU C YCTAHOBIICHHBIM MOPSIIKOM.

3.13.11. HQuotunoBeiii >dup ciaemayeT XpaHUTh B MOCYAE€ U3 TEMHOTO CTEKJa
M30JIMPOBAHHO OT JIPYTUX BEUIECTB B XOJOJHOM MOMEIICHUH, TAK KaK MPU XPaHCHUH
Ha CBETY 00pa3yeTcsl B3phIBYUATOE BEILIECTBO.

3.13.12. Crneuonexny, 3arpsizuernyto B JIBXK u K, a Takke okucnurensiMu
HEMEJICHHO 3aMEHUTD, a MOCTPAIABUIEMY JIUIY HEMEIJICHHO MPUHSTH TyI.

3.14. PaGota ¢ ucrnonb30BaHUEM CIIUPTOBOTO M CYXOI'0 TOPIOYETrO

3.14.1. Ilepen 3aknuraHreM CIIUPTOBKH HYKHO YIOCTOBEPHUTHCS, YTO KOPIYC €€
UCIIpaBeH, (UTWIb BBIMYIIEH Ha HY)KHYIO BBICOTY W PAacHyLIEH, a TOPJIOBUHA U JEP-
xKarelb GUTHIIS cyXue.

3.14.2. 3axKeHHYI0 CIUPTOBKY HEJB3sI MIEPEHOCUTH C MECTA HA MECTO, HEJIb34
3a)KUraTh COUPTOBKY OT APYTOH.

3.14.3. T'acuth CIUPTOBKY HY>KHO, HAKPBIBAs TiaMsi GUTHIIS KOJIIAYKOM. 3ady-
BaTh IJIaMsl 3alpelIaeTCs.

3.14.4. B cnupTOBKaxX UCIHOIb3YETCS TOJIBKO ATUJIOBBIN CIUPT (B KpailHEM CITy-
yae KEPOCHH, IMOJIh30BaThCS OCH3MHOM WJIM APYTMMH TOPIOYMMH KUIKOCTSIMH 3a-
IperaeTcs.

3.14.5. VHorma MOTYT MCHONB30BaThCA JUISI HarpeBaHUs OPUKETHI /TabnmeTku/

47



CYXOrO roproyero. 3aXurarb MX HYXKHO Ha KEpaMHUYECKUX IUIACTHHKAX, TYLIUTh -
KOJITAUKaMH JIJIsl COMPTOBOK MJIM KepaMU4YeCKUMH Turenbkamu. Hemoropesuive Opu-
KETHI MOCIIe TYIIEHUs YOUPAIOTCS B BBITSXKHBIC IIKA(BI.

3.15. PaGoTa co CTeKJISTHHOM TOCYI0M.

OCHOBHBIM TpaBMUPYIOIIUM (AKTOPOM, CBSI3aHHBIM C HCIOJIb30BAaHUEM CTEK-
JITHHOM TMOCY/IbI, anmnaparoB U MPUOOPOB, SBISIOTCS OCTPbIE OCKOJKU CTEKJa, CIO-
cOoOHBbIE BBI3BAaTh MOPE3bl TeJla PabOTAIOIIETO, a TAKXKE OXKOTU PYK MPU HEOCTOPOXK-
HOM OOpAaIlIeHUH C HarpeThIMU J0 BBHICOKOM TeMIlepaTypbl YacTsIMU CTEKJISTHHON TO-
CYZIBI.

3.15.1. Bcsa mocyna, B KOTOPOM HAaxoOATCSd XMMHUYECKHE BEIIECTBA JOJDKHA
UMETh MapKUPOBKY.

3.15.2. Ilpu mpoBeneHun Bcex paboT mo cOopke MpUOOPOB HEOOXOIUMO CO-
OmronaTh CIeAyIOUINe MpaBua;

3.15.2.1. CrexusiHHBIE TPYOKH HEOOJBIIOTO JTUAMETPAa MOXKHO JIOMaTh TOJBKO
MoCJe MOAPE3KH MX CIENHUAIbHBIMU HOKaMU /TIHIION/ JUIsl pe3KHU CTEKJa, MpeaBapu-
TEJIbHO 3aIlIUTUB PYKH MOJIOTEHIIEM.

3.15.2.2. JIns obnerdeHusi cOOPKM KOHIIbI CTEKJISTHHBIX TPYOOK HEOOXOIUMO
OIUIABJISITh U CMAYUBaTh BOJAOW WIIN [NIULIEPUHOM.

3.15.2.3. Tlpu coenuHEHUU CTEKISHHBIX TPYOOK C MPOCBEPICHHON MPOOKOI
HY>KHO JIep’KaTh MpOOKYy 3a OOKOBbIE CTOPOHBI OJHOW PYKOM M HacaKMBaTh €€ Ha
TPYOKY, YAEP>KUBAEMYIO APYTOil pyKOU.

3.15.3. OcTaBasaTh AelCTBYIOMMN TprOOp 0€3 MPUCMOTpa HE pa3peniaeTcs.

3.15.4. Ins orcachiBaHMs MOJI BAaKyyMOM HCIIOJIb3YIOTCSI KOJIOBI ByH3eHa, Ko-
TOPbIE U3TOTOBIISIFOTCS U3 TOJICTOTO CTEKJIA.

3.15.5. HarpeBasi )XMIKOCTh B HNPOOMpPKE WA KOJIOE€, COCYA HYXHO IEpXkaTb
CHEUUaJIbHBIM JEpKaTeleM TaK 4yTOObl OTBEPCTHE OBLIO HAIMPABICHO B CTOPOHY OT
paboTaro1ero.

3.15.6. IlepeHOCUTH MOCYHBI C TOPSIYEH KUIAKOCTHIO, HY’)KHO JIEpKa UX IBYMS
pyKaMu — OJTHOM 3a JHO, IPYroil 3a TOpJIOBUHY, UCIIONb3YS MPU 3TOM IOJIOTEHLE /BO
n30exKaHue 0’Kora KUCTEeH U MajbleB PYK.

3.15.7. Tlpu 3aKkpbIBaHUU TOJICTOCTEHHOTO COCya MPOOKOHM CIeAyeT Iep KaTh
€ro 3a BEpXHIOI 4acTh ropia. Harpetslii cocyn Henb3sl 3aKpbIBaTh MPUTEPTOH MPOO-
KO JI0 TeX MOp, NOKA OH HE OXJIaJAUTCS.

3.15.8. IIpu MbIThE TTOCYABI HEOOXOAMMO Ha/lE€BaTh PE3WHOBBIE NEPYATKH, a B
Clly4ae MCIMOJIb30BaHUS arpECCUBHBIX XKUAKOCTEW, OCOOEHHO XPOMOBOM CMECH WIIH
KOHIIGHTPUPOBAHHBIX IIEJIOYEH — 3alUTHBIE OYKH WJIM MAackKy. {71 MBIThSI MOCYbI
MOXKHO MPUMEHSATHh MbLIO, KaJbIMHUPOBAHHYIO COJY, MOIOIIHUE CPEACTBA, a TAKXKe
XPOMOBYIO CMECh, CEPHYIO KHUCIIOTY U PacTBOPHI I1esioueii, B ToM unciie 5—10%-Hbii
pactBop cofbl, 10%-Hb1l pacTBOp Qocdara Hatpus uinu rekcamerodocdara HaTpusi.
JIns ynaneHust U3 MOCyAbl HEPACTBOPUMBIX B BOJI€ OPraHUYECKUX BEILIECTB MOJb3Y-
IOTCS OPTaHUYECKUMH PACTBOPUTEIISIMH, HAIIPUMEP alleTOHOM, XJIOpohopMoM, TET-
poreiiHbIM 3dupom u T. 1. [IpoMbIBaeMyt0 MOCYy OTIOJTACKUBAIOT U3HYTPU HECKOIb-
KO pa3 MUHUMAJIbHBIMU MOPIUSMH HOJXOASIIETO PACTBOPUTEIS], IOCJE YETO CIUBAIOT
€ro B CIeNUalbHYI0 0aHKY C 9TUKEeTKON «CnuBy. J{7s1 mepBhIX OMOJACKUBAHUN MOXK-
HO OpaTh YK€ MCTOJIb30BaHHbBIN PACTBOPUTEIND, & ISl MOCIEAYIOIINX — YACTHIN.
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3.15.9. Ilpn nepenviBaHUM KUIAKOCTEN CIEIYET MOJb30BATHCS BOPOHKOM, IO
CTaBJICHHOM B KOJICIO IITATUBA HAJl COCYIOM - PUEMHHUKOM KUIKOCTH.

3.15.10. B tex cnydasix, Korja peakuusi UAeT NMpU HarpeBaHUU PEaKIMOHHOU
CMECH JI0 KUIICHUSI WU TP MIEPETOHKE, CIEIYET MOIb30BaThCS KPYTIIOJAOHHBIMU TOH-
KOCTEHHBIMH KosI0aMu. TOJICTOCTEHHYIO MOCYly HarpeBaTh HENb34.

3.16. PaGota c mepokcugamu.

[lepokcuapl mpeacTaBisiOoT coOOM HecTaOWIIbHBIE, YPE3BBIYAMHO XUMUYECKH
aKTUBHBIE coequHeHHs. OpraHuvyecKue MepoKCH bl CIOCOOHBI pasiararbes Moja Aci-
CTBHEM JIETOHALIMOHHOTO UMITYJIbCa, yAapa, TPEHHUS, TEeIUIa, NIAMEHH, 3arPSI3HEHUN U
T. .

3.16.1. IlepokcuiHbIE COETMHEHHSI HEOOXOAUMO XPAHUTh B CIIELIMAIBHBIX Me-
TAJUIMYECKUX SLIMKaX MPU TEMIIEparype, 3HAUUTEIbHO BBIIIE TEMIEPATYPbl UX pa3-
JIOKEHUS.

3.16.2. Jlna xpaHeHHs KUJIKUX MEPOKCUAOB M TUIPOIEPOKCUIOB HEOOXOIMMO
MIPUMEHSTh EMKOCTH U3 MOJMATUICHA UM TEMHOTO CTeKIIa. TBEpbIE MEPEKUCH, Uy B-
CTBUTEJIbHBIE K MEXaHUYECKUM BO3JCUCTBUSM, CIEIYyEeT XPaHUTh B KOHTEHHEpax-
KOpOOKaX, MOKPBITHIX U3HYTPU MOIUAITUICHOM WU NapaduHOM. 3arpeniaercs mpu-
MEHSATh HABUHYMBAIOLTUECS KPBIIIKH.

3.16.3. Bce paboThbl ¢ KOHLEHTPUPOBAHHBIM NIEPOKCUAOM BOJIOPOJIa, HEOPTAHU-
YECKUMH U OPTaHUYECKUMU MEPOKCUIAMU CIEAYET MPOBOAUTH B TEPMETUYHOMN arima-
paType C UCMOIb30BAaHUEM 3AIIUTHBIX SKPAHOB.

3.16.4. 3anpeniaeTcsa MOIb30BATHCS 3arpsA3HEHHBIMU TlepokcugaMu. Bo u30e-
YKaHUE 3arpsI3HEHUS IEPOKCUI0B HEOOXOAUMO UX XPAHUTh B (PAOPUUHON yIaKOBKE.

3.16.5. JIpoGnenue u npocerBaHre HEOONIBIINX KOIMYECTB MEPOKCUIOB HEOO-
XOIMMO TTPOBOAMTH B CHEIMATBHON KaMepe U3 HETOPIOYEro Marepuarna.

3.16.6. Bo u3bexxaHue B3pbIBa MEPEKUCHBIX COCAMHEHUMN 3alpeliaeTcsi oTro-
HATH 2QUP J0CyXa, a TaKKe B30ANTHIBATh COCYIbl C HUMU, T.K. HAUYaBIIUKACS TIPOIIECC
Pa3JIOKEHUSI MTHOBEHHO HApaCcTAaeT U MOXKET MPUBEC.

3.17. Pabora c 35mekTpooOOpyIOoBaHUEM M AJIEKTPONPUOOpAMU B XUMUYE CKOM
nabopaTopuu.

Xumuueckas 1adboparopusi O CTEMEHU OMACHOCTH MOPAXKEHUS IIEKTPUUECKUM
TOKOM OTHOCHUTCS K ITOMEILEHUSIM C MOBBIIIEHHON MK 0co00i onacHOCThI0. Ocobast
OIMAaCHOCTh 00YCIIOBJIEHA BO3MOXKHOCTBIO BO3/IEUCTBHUS Ha AJIEKTPOOOOPYIOBAHUE XH-
MUYECKU aKTUBHBIX CPE]I.

3.17.1. DxcruyaTarus 3JIeKTpooOOpyI0BaHUS B TaOOPATOPUU MHUKPOOHOIOTHH
1 OMOXMMUYECKUMH BEIIECTBAMU OCYILECTBIISIETCS B COOTBETCTBUU C TPEOOBAHUSIMH,
MpeAbsIBICHHBIMUA K TakuM TomenieHusM. [IpaBunamMu TeXHUKH O€30MACHOCTH MPU
sKkcIuTyatanuu ycraHoBok mnorpeoutencit (IITD u I[1TB), a Tak ke mnpaBUIamMu
YCTPOMCTBA AIEKTPOyCcTaHOBOK [1Y D).

3.17.2. Bce nuia, HEMOCPEACTBEHHO paboTarolue ¢ 3IEKTPOOOOPYIOBAHHEM,
npudOpamMu TOJDKHBI MPOXOAUTH MPEABAPUTEIBLHBIN U IEPUOIUICCKUE METUITTHCKUC
OCMOTpBI, a TaK K€ MPOU3BOACTBEHHOE 00yUYeHHE C MOCIEAYIOLEH MPOBEPKON 3Ha-
HUN KBATM(PUKAMOHHON KOMUCCUEH C TMPUCBOCHUEM COOTBETCTBYIOIIEH TPYMIIBI 110
AIIEKTPOOE30MaCHOCTH.

4. TpeboBanue 6€30MaCHOCTH B aBAPUITHBIX CUTYaITASIX
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4.1. PaznuTelii BOAHBIA pAacTBOP KUCIOTHI WM ILETOYM 3aChIIaTh CyXHUM II€C-
KOM, MIEPEMECTUTH aZCOPOEHT OT KpaEB pa3iuBa K cepeirHe, coOpaTh B MOJIUATUIIE-
HOBBIM MEIIOYEK U IUIOTHO 3aBsi3aTh. MecTo pasinBa 00paboTaTh HEUTPATU3YIOIUM
pacTBOpPOM, a 3aTEM ITPOMBITH BOJIOM.

4.2. Ilpu paznuse JIBXX u oprannueckux BemecTB 00bEMOM 10 SOMJI TOTacuTh
OTKPBITBIM OTOHb CIIUPTOBKHU U MPOBETPUTH NomernieHue. Ecnu paznuto 6onee 100m,
YAQUIUTh CTYACHTOB U3 JIA0OpAaTOpPUU, MOTaCUTh OTKPBITHIM OrOHb CIUPTOBKH U OT-
KIIFOYUTh CHCTEMY JICKTPOCHAOKECHHS TTOMEIICHUSI YCTPOMCTBOM BHE J1aOOpaTOpHH.
Pa3nutyto ®UIKOCTh 3achllaTh CyXHM MECKOM WJIM OMMJIKAMH, BJIAXHBIN a1cOpOEHT
coOparh JEPEBIHHBIM COBKOM B 3aKPBIBAIOIIYIOCS Tapy U MPOBETPUTDH IMOMEIIEHUE /10
MTOJIHOTO MCUE3HOBEHUS 3aIlaxa.

4.3. IIpu paznuse JIBX n ux 3aropaHuu, HEMEJIEHHO 3BaKyMpOBATh CTYICH-
TOB U3 Ja0OpaTOpuu, COOOUIUTH O MOXKape B MOXKAPHYIO YacTh 1o Tenedony «01» u
IIPUCTYIIUTh K TYIIEHHUIO O4Yara BO3IOpaHus NEPBUYHBIMM CPEACTBAMM I1OKAPOTyLIE-
HUSL.

4.4. B ciyuae, ecnu pa3zounack 1adopaTopHasi Iocyaa, He COOUpaTh €€ 0CKOJIKU
HE3aIIMIIEHHBIMU PyKaMHt, & UCIIOJIB30BATh JUISl 3TOM LIENIH IETKY U COBOK.

4.5. Ilpu nonydeHUn TpaBMbl HEMEMJIEHHO OKa3aTh IEPBYIO MOMOIIb MOCTpa-
JaBIIEMY, COOOIUTE 00 3TOM 3aB. JIAOOpPaTOpUsIMHU, HAYAIBHUKY ci1y:k0bl OT, nupek-
TOpy MHCTUTYTA. [Ipn HEOOXOIMMOCTH OTIIPaBUTh NOCTPAABIIETO B JIeYEOHOE yupe-
KICHUE.

5. TpeboBaHust 6€30MaCHOCTH 110 OKOHYAHUU pPadOThI

5.1. IlpuBectu B mopsiAoOK pabouee MecTo, yoOparb BCE XMMPEAKTUBBI HA CBOU
MecTa B JJAOOPAHTCKOM B 3aKPBIBAIOIIMECS HA 3aMKH IIKa(pbl U CEUPBI.

5.2. OtpaboTaHHbIE PACTBOPHI PEAKTUBOB CIUTh B CTEKJISHHYIO Tapy C KpbILI-
KOM €MKOCTBIO HE MEHEE 3 JI ISl MOCJIEAYIOIIEr0 YHUYTOXKEHHS.

5.3. BBIKJTIOYUTH BEHTHJIAIMIO BBITSDKHOTO TIKada.

5.4. OTKIIOYUTH MPUOOPHI OT DIAEKTPUUIECKOM ceTu. [Ipu OTKIIIOUeHUN OT DJIeK-
TPOPO3ETKHU HE JIEPrarh 3a IMEKTPUUECKUNA IIHYP.

5.5. CHATh crenonexnay, CpeacTBa MHAMBUIYAIbHOM 3alUThl U TIIATEIBHO
BBIMBITh PYKH C MBUIOM.

5.6. IIpoBeTpuTh IOMEIIIEHUE JTaOOPATOPHH.
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3. METOAUYECKUE PEKOMEHJAITMHA ITO HOATI'OTOBKE
K TEKYIIEU ATTECTALIUN

JInst  yCHemHoro OCBOEHUS JUCHMIUTMHBI «Du3nonoruss U  OUOXUMHS
pacTeHui», CTYJCHT JIOJDKEH aKTMBHO paboTaTh Ha JIEKIMOHHBIX U J1a0OpaTOPHBIX
3aHATHUSX, OPTaHU30BBIBATH CAMOCTOSITEIBHYIO BHEAYIUTOPHYIO JIEATEIbHOCTD.

Jlnst  oleHMBaHMS MOSTAamHOTO (OPMHUPOBAHUS PE3YJIBTATOB  OCBOCHUS
TUCITUTUTNHBL (TEKYIIUHA KOHTPOJb) MPETYCMOTPEHBI TECTOBBIE M IMPAKTUUYECKUC
3amanus. TecTUpoBaHWE W pEHICHUE NPAKTHYSCKUX 3a/ad, OOyJaroIIuXcs
MIPOBOJIUTCS Ha JaOOPATOPHBIX 3aHATHUSAX IMOCTE M3YYCHHS COOTBETCTBYIOIIUX TEM.
TecToBOe 3amanne MpeIycMaTPUBAET BHIOOP MPABMIIHHOTO OTBETA HA TTOCTABICHHBIN
BOIIPOC W3 MpeJiaraéMbIX BapHaHTOB OTBeTa. Ilepen mpoBeneHWEeM TECTHPOBAHUS
mpenojaBaTesib 3HAKOMHUT CTYJIEHTOB C BONPOCAMU TECTa, a MOCIE MPOBEACHUs
TECTUPOBAHUS MPOBOJUT aHAIM3 €ro padoThl. [lepedyeHb MPUMEPHBIX TECTOBBIX U
MPaKTUYECKUX 3aJaHui TpencTaBiieH B (OHJAE OICHOYHBIX CPEACTB IO JaHHOU
JTUCITUTUIHHE.

[IpomexxyTouHas arrecTaius MTPOBOJUTCS B UYETBEPTOM CEMECTpE B BHUJE
3auera, B MATOM CEMECTpe — B BUJE dk3ameHa. K 3aueTy u 3K3aMeHy JTOMyCKaroTCs
CTYJICHTBI, OCBOMBIIHE TEMbl Kypca M HMEIONIUE TMOJOXKUTEIbHBIE OLEHKH 10
TEKYIIUM J1a00paTOPHBIM 3aHATHSM.

JIJ1s1 yCTIETITHOTO OCBOEHUS TUCIUILINHEI B YI€OHO-METOINIECKOM TTOCOOUH TI0
M3YYCHHUIO JAWCIUIUIMHBI TPUBOAUTCS KPaTKOe COJCP)KaHWE KaKIOW TEMBI 3aHSTHSA,
MepeUeHb KJIFOUEBBIX BOMPOCOB I TOATOTOBKH K JAOOPaTOpPHBIM 3aHATHAM M
OpTaHU3alMA CaMOCTOSITEIIbHONH pabOThI CTYJAEHTOB. MaTepuai mocoOus COACPIKUT
PEKOMEHIAIIMK TI0 HAMMCAHWIO KOHTPOJBHOW padOThI Il CTYJASCHTOB 3a0YHOU
dhopmbI O0yUECHUSI.

TunoBsie KOHTPOJBHBIC 3aJaHUS W HWHBIE MaTepHaNIbl, HEOOXOJUMBIE IS
OIICHKHU PE3YJIbTATOB OCBOCHUS TUCIUILINHBI (B TOM YHCJIE B TIPOLIECCE €€ OCBOCHUS),
a TaKk)Ke METOJMYECKHE MaTepHUalIbl, OMPEACIIAIONINE MPOIEAYPhI dTOM OLIEHKU TIPU-
BOJISITCSL B TIPUJIOKEHUH K pabouelt mporpaMmme JUCITUTUIHHBI (YTBEP)KIAeTCs OTIACb-
HO).

YHuBepcanbHas CUCTEMa OLICHUBAHUS PE3yJbTaTOB O0yUEHUS BKIIOYAET B Ce-
0s1 cCUCTEMBI OILIEHOK: 1) «OTIMYHOY, «XOPOIIO», «YTOBICTBOPUTEIHLHOY, «HEYIOBIIE-
TBOPUTEIIBHOY; 2) «3a4TeHO», «HE 3auTeHOo»; 3) 100-OamnbHyt0 (MPOIEHTHYIO) CH-
CTEMY U MPABHJIO MTEPEBO/IA OLICHOK B MATHOAUIBHYIO cCUcTeMy (Tabiuia 14).

Ta6muna 14 — Cuctema OIleHOK U KPUTEPUH BBICTABJICHUSI OLICHKU

Cucrema 2 3 4 5
OIICHOK 0-40 % 41-60 % 61-80 % 81-100 %
CHEYIOBJIET- | «YIOBJIETBO-
BOPHTETBHOY PHTETHHOY «XOPOIIIO» COTIUYHOY
Kpurepnii «HE 3aU4TEHO» «3a4TEHOY
1 Cucremuocts | O0mamaer 4a- | OOnamaer OoOmamaer OoOamaer 1oJ-
M MOJHOTA 3HAa- | CTHYHBIMU ¥ | MUHAMAJIb- HAOOpOM 3Ha- | HOTOM 3HaHUWH
HUW B OTHOIIIE- | pa3pO3HEHHBI- | HBIM Ha0OpOM | HUHM, JOCTAaTOY- | U CHCTEMHBIM
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Cucrema 2 3 4 5
OILICHOK 0-40 % 41-60 % 61-80 % 81-100 %
«HEYIOBJET- «YHOBJICTBO-
BODHTEIBHO PUTEIIHHOY «XOpOILIO» «OTIIHYHO»
KpHTepI/IPUI «HE 3a4YTCHO» «3a4TEHO»
HHUU W3YyYAEMBIX | MU 3HAHUSIMM, | 3HAHWW, HE- | HBIM JUIsl  CH- | B3LVISLAOM HaA
00BEKTOB KOTOpBIC HE | 00XOINUMBIM CTEMHOTO V3y4aceMbld
MOJKET Hayd- | i1 CHCTEM- | B3IUIdaa Ha | 0OBEKT
HO-KOPPEKTHO | HOTO B3IJISIAA | U3y4YaeMbli
CBS3bIBATh Ha nu3ydae- | 00bEKT

MEXIy coboi
(TOJIBKO HEKO-
TOpBIE U3 KO-
TOPBIX MOJXET
CBSI3BIBATh

MEK]Ty COO0M)

MBIl 00BEKT

2 Pabora ¢

He B cocros-

MoxeT "HauTH

MoxeT HauTy,

MoeT HauTy,

nHpopmarue | HUM HAaXOAUTh | HEOOXO - UHTEPIPETUPO- | CUCTEMATHU3H-
HEOOXOAMMYIO | Myl0 HHQOp- | BaTb U CHCTE- | pOoBaTh  HEOO-
nHpopMaIuio, | MaIUIo B | MATU3UPOBATh | XOJAUMYIO HH-
o100 B COCTO- | paMKax  II0- | HeoOxoaumyro | hopMammio, a
SHUU HAXO- | CTaBJICHHOW | UHPOPMAIIUIO B | TAKKE BBISIBUTH
IUTh OTAENb- | 3aJa41 paMKax 1O- | HOBBIE, JIOTOJI-
Hble (parMeH- CTaBJICHHOU HUTEIIbHBIE HC-
Tl UH(pOpMa- 3a7a4u TOYHUKH  UH-
IMA B paMKax dbopmanii B
MOCTABJICHHOU paMKax To-
3aJ1a4u CTaBJIEHHOU
3aJa4u
3.HayuHoe He moxer ne-| B coctrosguuu | B cocrosaum | B cocrossHnn
OCMBICIICHUE JaTh HAy4YHO- | OCYIIIECTB- OCYILIECTBIIATh | OCYLIECTBIISITh
M3y4aeMoro KOPPEKTHBIX JSTh HAY4YHO- | CHCTeMaTH4e- | CUCTeMaTuye-
SBJICHHS, TMPO- | BBIBOJOB U3 | KOPPEKTHBIM | CKUM U HAYYHO- | CKUM U HAy4YHO-
1ecca, 0ObeKTa | UMEIOIIUXCS Y | aHAJIU3 KOPPEKTHBIN KOPPEKTHBIN
HEro  CBeJe- | MPeIoCTaB- aHalu3 TMpeo- | aHAIU3 Tpeao-
HUM, B COCTO- | JEHHOM  MH- | CTABJICHHOMU CTaBJICHHOU
SHUHM TpoaHa- | popmaruu uHdopmaruu, | uHGOpMaIUH,
JTU3UPOBATh BOBJICKA€T B | BOBJIEKAET B
TOJBKO HEKO- WCCIICIOBAHUE | UCCIICIOBAHUE
TOpbIE u3 HOBBIE  pEJe- | HOBbIE  pele-
UMEIOIITUXCS Y BaHTHBIC 3aja- | BAHTHBIE  TIO-
HETO CBEACHUN ye JJaHHBIC CTaBJICHHON

3a/1aue JIaHHbIE,
npeajiaraeT Ho-
BBHIC  PaKypChI
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Cucrema 2 3 4 5
OLICHOK 0-40 % 41-60 % 61-80 % 81-100 %
«HEYJIIOBJIET- | «YIOBIIETBO-
«XOpOLIO» «OTINYHO
BOPUTEIIBHO PUTEIBHO
KpHTepI/IPUI «HE 3a4YTCHO» «3a4TEHO»
MOCTaBJICHHOMN
3aJ1auu
4. OcBoenune | B cocrossaum | B coctrostHum | B cocrosumnu | He TOJIBKO
CTaHJAPTHBIX pemarb TOJb- | pelaTh  I0- | pellaTh 10- | BIaJeeT aJro-
aJITOPUTMOB KO (pparMeHTHI | CTaBJICHHBIC CTaBJICHHbBIC pUTMOM H TIO-
pELIEHNsT TMPO- | MOCTABIICHHOW | 3aJladyd B CO- | 3a7Ja4d B COOT- | HUMAET €ro oc-
(heccruoHab- 3aJa4yd B CO- | OTBETCTBUU C | BETCTBUM C 3a- | HOBBI, HO H
HBIX 3aJ1a4 OTBETCTBUM C | 3aJJaHHBIM all- | TAHHBIM aJIr0o- | IPEJIaracT Ho-

3aJaHHBIM aJl-
TOPUTMOM, HE
OCBOWJI Mpea-
JIOKCHHBIA aJl-
FOPUTM,  JO-
MMyCKaeT

OIIIMOKH

TOPAUTMOM

pUTMOM,  TIO-
HUMAET OCHOBBI
PEJI0KEHHO-
ro aJirOpUTMa

BbIC PEIICHUS B
pamkax o-
CTaBJICHHOH
3aJ1aun

[Tpu HEOOXOAUMOCTH 1J1s1 OOYHAIONIUXCS MHBAIUIOB Wi o0ydarontuxcs ¢ OB3
MPEAOCTABISAETCS AOMOJHUTEIBHOE BpEeMs ISl MOJATOTOBKM OTBETA C YYETOM €ro
WHJUBUTYaJIbHBIX TICUXO(PU3NYECKIX 0COOCHHOCTEH.
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