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ocBOEHUA OIIOIT ... e,
Onucanue 1moKazaTene W KPUTEPUEB OLICHUBAHUSA KOMIIETEHIMH Ha
pa3IYHbIX JTamnax ux dopmupoBanus, oTnucaHue IIKaJ
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1. IlepeyeHb KOMIIETEHUHMI € YKa3aHHEM 3TaNoB UX (pOpMUPOBaAHUSA B Mpollecce
ocsoenus OIIOIT

B pesynbpTaTe M3ydeHHS AMCHMIUIMHBI «DH3UOIOTHS M OHMOXUMUS PaCTCHHUI
obyuarommuecs, B cooTBeTcTBUU ¢ ®I'OC BO mo nampasnenuto noarotoBku 05.03.06
DKoOJIOTHSI W TPUPOJIOINOJIB30BAHUE, YTBEPKJACHHOIO TIPHKa3oM MUHHCTEPCTBA
oOpazoBanus u Hayku P® ot 07 aBrycra 2020 r. No 894, dopmupyior cienyromiue
KOMITETCHIINH, YKa3aHHbIC B Ta0MIIE 1.

Tabmuma 1
®opMupoBaHUEe KOMIIETEHIUI B polecce H3yYeHH s TUCHUTIIUHBI
«®U3H0JIOTHS U OHOXUMHSA PACTEHUID»
Komnerenus CtpyKkTypHbIE Oransl Bunst OneHouHble
Kon HaumenoBanune JIEMECHTEI dhopMHUpOBaH | 3aHATHH IS cpeJicTBa I
KOMIICTCHIINH (B ust (hopMHUPOBaH | OIICHKU YPOBHS
pe3ynbrare KOMIIETECHIIN ust c(hOpMHUPOBAHHO
OCBOCHUS Y B IIPOIIECCE | KOMIIETCHIIN CTH
JTUCIUTLTAHBI OCBOCHUS u KOMIIETEHIINH
oOyyvaronui OI1OII
JTIOJDKEH 3HaTh, (cemecTp)
YMETh, BIAJICTh)
1 2 3 4 5 6
OIIK- | Criocoben OIIK-1.4 - 3,4 JIEKLUHY, YCTHBIH OIIpoC,
1 MIPUMEHSITh pelaeT TUIOBbIE naboparop- MUChMEHHBIN
0a30BbIE 3a/1auun HBIC 3aHATUS orpoc,
3HAHUS npodeccuoHanbH nabopatopHas
¢dbyHIaMeHTallb | Oif 1eATeNbHOCTH pabora,
HBIX Pa3/eTIOB | Ha OCHOBE JTOKJIa,
Hayk o 3emjie, | 3HAHHI TUTIOBOU pacyer,
€CTECTBEHHO- dbuznonornu u TECTOBBIE
HAy4YHOTO H OMOXHMHH 3aIaHUS
MaTEeMaTHYeCKO | paCTeHHIA
'O IUKJIOB ITPU
pelIeHn! 3a1a4
B 00JacTH
9KOJIOTHH U
MIPUPOIOTIONH30
BaHUs
[Ipumeuanue:

Ipoduab moaAroToBKM: IKOJIOTUs

Komnerenmus OIIK-1 popmupyercst B xo1e OCBOCHUS TUCIHUIUIMH «MareMaTuka
(6azoBeIil  ypoBeHb)», «Il'eorpadus», «JlanamadroBenenue», «Duzukay, «XUMHUN,
«IKOJNOTHYECKass XUMHUSD, «IKOJIOTMYECKHE ACHEKThl Pa3BUTHUSL JKUBBIX OPTraHU3MOBY,
«Yuenue o Owuoctepe», «llouBoBeneHHE C OCHOBAaMHU T€OJIOTUM», «IKOJOTHUS
opranu3moBy», «buoreorpadus», «l'eob0TaHMKa», B XO0J€ MNPOXOXKICHUS MPAKTUKU
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«O3HaKoMUTENIbHASL TPAKTUKA», B XOJE€ 3alllUThl BBIMYCKHON KBaIU(PUKAIMOHHON
paboThI, BKIIIOYAs MOJrOTOBKY K MPOIEAYPE 3aIUThI U POLEAYPY 3aLIUTHI.

2. Onucanue nmoka3sareJieid 1 KpUTEpHeB OLICHUBAHUS KOMIIETEHIUI
HA Pa3JIMYHbIX 3Tanax ux (opMupoBaHus, ONMCAHHUE IIKAJ OLlEHUBAHUS

Tabauna 2
IlepeyeHb O1LIEHOYHBIX MATEPUATIOB

Ne HaumenoBanue Kparkas xapakrepucruka IIpencrasnenue
n/n OLICHOYHOI'O OLICHOYHOI'0 MaTepuaia OLICHOYHOrO cpencrsa B OM
Marepuaia

1 2 3 4

MPOJIYKT CaMOCTOATEIbHON
paboThI CTYJCHTA,
MIPEICTaBISIOLINI co0oit
MyOJIMYHOE  BBICTYIUICHHE  TIO
1 JIOKJIaJ] IIPEICTaBICHUIO MOJTyYEHHBIX TeMbI TOKIAIOB
pe3yNbTaToB pelieHus
onpe/IeICHHOM y4eOHO-
MIPaKTUYECKOM, yueOHo-
HCCIIEIOBATENBCKOM 158105

Hay4YHOU TE€MBbI

CPEICTBO KOHTPOJS,
OpraHM30BaHHOE KaK
crienanbHas Oecena
MeIarorMyeckoro paboTHUKA C
oOyyJaronmces Ha TEMBHI,
CBSI3aHHbIE c n3ydaeMoin
JUCLUIIJIMHOM M PACCUYUTAHHOU
Ha BBIICHEHHE O0beMa 3HaHWA
oOyyaromerocs o
ONPEACICHHOMY pa3lieny, TEME,
npobJemMe u T.1.

BOTIPOCHI o TeMam

JUCITUTLIIAHBI:

- TIepeyeHb  BOMNPOCOB IS
YCTHOTO OIIpoca

- 3aJaHus TUTST
CaMOCTOSITENTbHOM pabOTHI

cobecenoBanue
(YCTHBII ompoc)

CpeACTBO,  HampaBIIEHHOE  Ha
U3yYeHHE MPaKTHYECKOro Xoja
T€X WIA WHBIX  MPOIECCOB,
UCCIIeIOBAaHHE SIBJICHUS B paMKax
3aJaHHOM TEMBbI C MPUMEHECHUEM
METOJIOB, OCBOECHHBIX Ha
TEKIUSIX, COITOCTaBJICHUE
3. | maboparopHas paboTa | HOJYYEHHBIX  pPE3YyJIbTAaTOB  C nabopaTopHble paboThI
TEOPETUYECKUMHU KOHIIETILUAMH,
OCYIIECTBIICHHE WHTEPIPETAIIH
MOJTyYEHHBIX pe3yIbTaToB,
OILICHUBAHHE MIPUMEHUMOCTH
MOJyYEHHBIX  Pe3yJbTaTOB  Ha
MIPAKTHKE




KENc

clydail W3 TIPaKTHKW, HArJIATHO
JIEMOHCTPHUPYIOIUI KaKyt0-1100
TEOPUIO

KOMILJIEKT KEHCOBBIX 3aJJaHUN

TECTUPOBAHUC

METOJ, KOTOPBIN I103BOJISET
BBISIBUTH YPOBEHb 3HAHU,
YMEHUH U HaBBIKOB,
CIOCOOHOCTEH U APYrUX KauecTB
JUYHOCTH, & TAKKE UX
COOTBETCTBHUE OIIPEIIEICHHBIM
HOpMaM IIyTeM aHalnu3a
CIOCOOOB BBINOJIHEHUS
o0yJaromuMucs psjaa
CIELMAJIbHBIX 3aJaHUM

0aHK TECTOBBIX 3aJaHUI

MMMChbMEHHBIN OIIpoC

CPEICTBO KOHTPOJIS,
OpraHU30BaHHOE KaK
MHUCHMEHHBINA OTBET
oOyJaroIuMcs Ha TEMBI,
CBSA3aHHBIEC C U3y4aeMOM
JUCIUTIIMHON W pacCYMTAaHHOM
Ha BBISICHEHHE 00beMa 3HAHHUI
oOyuarolerocs mno
OTIpeNICJICHHOMY pa3Jieny, TeMe,
npobJeMe U T.11. IaHHOE
CPEICTBO KOHTPOJISI IOMOTaeT
chopMHUPOBATH TOYHOCT,
JIAKOHUYHOCTB, CBSI3HOCTh
HM3JI03KESHUS MBICITH.

BOITPOCHI IO TEMaM

JUCIUTLIAHBI:

- TepedYeHb BOMPOCOB IS
MUCBMEHHOTO OMpoca K
IIPaKTUYECKOMY 3aHATHIO,

- BOMIPOCHI PYOESKHBIX
KOHTpOJIEH

TUIIOBOM pacyeT

CPEICTBO KOHTpOJI,
IIPEICTAaBICHHOE B BUJIE
CTaHAAPTHBIX 3aJlaHu,
MTO3BOJISIFOIINX

MIPOBEPUTh YMEHHE peIllaTh Kak
yueOHbIE, TaKk "
npodecCuoHaIbHBIC 3a/1a4u,
MO3BOJIIET  BBISIBUTH  YPOBEHB
3HaHUM, YMEHMH M HaBBIKOB,

CIOCOOHOCTEH M JIPYTHX KadyecTB
JIMYHOCTH, a TaK¥XeE ux
COOTBETCTBUE OIpeJIeIeHHBIM
HOpMaM IIyTeM peleHus,
WHAWBUIYANBHBIX I Ka)XJI0ro
oOyuatomerocs psaaa
CTeLMANIbHBIX 33/1a4.

COOpHUK 3324




Ta0numa 3

IIporpamMmma onleHUBaAHHUS KOHTPOJIHPYEMOil THCIUTLTHHBI

Konx
KonTponupyembie N
Ne KOHTPOJIUPYEMOH
paszesnbl HaumeHoBaHMe OIICHOYHOTO CPEICTBA
/o KOMIIETEHIIMU
(TeMBI TUCUUIUIMHBI)
(um ee yacTH)
1 2 3 4
3-i1 cemecTp
BBenenue B OMOXUMHIO . .
1. A . OIIK-2 TEKYIIUH KOHTPOJIb/ YCTHBIN OMPOC
pacTeHUH.
KauecTBeHHble peakimm BXOJITHOM KOHTPOJIb/ MUCbMEHHBIN OIpoc,
2. Ha aMUHOKUCJIOTEL 1 OIlK-2 TEKYIIHA KOHTPOJIb/KeHC-3aaHus,
OeIKy. MMCBMEHHBIN OTpoc, TabopaTopHas padbora
OcCHOBHBIE TOHATHS . .
3. OIIK-2 TEKYILUI KOHTPOJIb/ YCTHBIN OIPOC
OHOXMMUH.
N TEKYIIUA KOHTPOJIb/TUCHbMEHHBIN OIPOC
4, CaoiicTBa 6€TKOB. OIIK-2 ym p poc,
nabopaTopHas pabota
OcHOBHbIE TIOHATHUS . .
5. OIIK-2 TEKYIIUI KOHTPOJIb/YCTHBINA OIPOC
OMOXMMUH.
. TEKYIIUHA KOHTPOJIb/ MUCHbMEHHBIN OMPOC
6. CoiicTBa 6€TKOB. OIIK-2 ym p poc,
nabopaTopHasi pabora
7. Karanus. OIIK-2 TEKYIIUHA KOHTPOJIb/yCTHBIN OMPOC
8 N3osnexTpuyeckast OTIK-2 TEKYIUI KOHTPOJIb/ TUCbMEHHBIH OIpoC,
' TOYKA. nabopaTopHas pabota
9. benkun. OIIK-2 TEKYIUI KOHTPOJIb/YCTHBIN OIPOC
benmcu = pepmenTe1 TEKYITUH KOHTPOJIb/TTMCHbMEHHBIN OITPOC
10. N3ydenue cBoiCTB OIIK-2 v P poc,
nabopaTopHasi pabora
(bepMeHTOB.
11. OOMeH BelecTB. OIIK-2 TEKYIIN KOHTPOJIB/yCTHBIN OIPOC
Benxu-depmeHTsI.
12 Binsiane BHENTHUX OIIK-2 pyOEXKHBIN KOHTPOJIb /MIUCEMEHHBIN OTpPOC,

¢dakTopoB Ha
AKTUBHOCTH ()EPMECHTOB.

nabopaTopHasi pabora




13. VYrieBoibl. OIIK-2 TEKYIIH KOHTPOJIb/yCTHBIN OIIPOC
bemicu-Gepmeno: TEKYIIUH KOHTPOJIb/TTUCHbMEHHBIHN OIpoC
14. AHTUOKCHUIAHTHON OIIK-2 ym P poc,
. naboparopHas pabota
CUCTEMBI paCTECHUH.
Yraesoapl. @opmbl
15. aHa’pOOHOTO OIIK-2 TEKYIIH KOHTPOJIb/yCTHBIN OIPOC
MeTabonu3ma.
benxu-depmenTs . .
. TEKYIIUHA KOHTPOJIB/TTMCBMEHHBIN OIpoC,
16. AHTUOKCHUIAHTHON OIIK-2
N naboparopHas paboTa
CUCTEMBI paCTEHUH.
17. Jluniuel. OIIK-2 TEKYIIHA KOHTPOJIb/yCTHBIN OIIPOC
CBOHCTBA YIIICBOLIOB. TEKYIIUH KOHTPOJIb/TTUCHbMEHHBIHN OIpoC
18. KauectBennsie peakuuu OIlIK-2 y P poc,
nabopaTopHas pabota
Ha YTJIEBOJBIL.
Jlunuaer. OOMeH . .
19. g OIIK-2 TEKYILLUI KOHTPOJIb/YCTHBIN OIIPOC
JTUTHJIOB.
CBOHCTBA yTJICBO/IOB. TEKYIIHA KOHTPOJIb/TTMCBMEHHBIN OITPOC
20. KauecTBeHHBIC peakIuu OIlK-2 YPI P poc,
Kelic-3amanus, 1aboparopHas pabora
Ha YTJIEBOBIL.
HyxenHOBBIE KUCIIOTHI.
Oco0eHHOCTH CTPOCHHUS . .
21. . p ’ OIIK-2 TEKYIIMH KOHTPOJIb/yCTHBIN 0npoc
CBOMCTBa U (QyHKIUHU
HYKJIEMHOBBIX KHUCJIOT.
29 DKojorudeckast OTIK-2 TEKYIIUH KOHTPOJIb/TTMCHbMEHHBIH OMpoc,
' OMOXUMHSL. nabopaTopHas pabota
HykienHoBbIe KHCTOTHI.
23. OOMeH HYKJIEMHOBBIX OIIK-2 TEKYIIUHA KOHTPOJIb/yCTHBIN OMPOC
KHCJTIOT.
o4 DKojorudeckast OTIK-2 TEKYIIUH KOHTPOJIb/TTMCBMEHHBIH OMpoc,
' OMOXUMHSI. nabopaTopHas pabota
BropuunbIii 0OMeH . .
25. p . OIIK-2 TEKYLUI KOHTPOJIb/YCTHBIN OIPOC
pacTeHUH.
. TEKYIIU KOHTPOJIb/TTMCHMEHHBIHN OIpoC
26. CBoiicTBa JIUIINIOB. OIIK-2 ym P poc,
nabopaTopHas pabota
27. Burtamunsl. OIIK-2 TEKYIIN KOHTPOJIB/yCTHBIN OIPOC
" TEKYITUH KOHTPOJIb/TTMCHbMEHHBIN OITPOC
28. CBOICTBA JIUIUIOB. OIIK-2 yi P poc,
nabopaTopHas pabora
29. | OpraHnYecKue KUCIOTHI. OIIK-2 TEKYIIUHA KOHTPOJIb/YCTHBIN OMPOC
TEKYIIUA KOHTPOJIb/TTUCHMEHHBIN OIPOC
30. | HykienHOBBIE KUCIOTHI. OIIK-2 y P poc,
nabopaTopHas pabota
DKojoruyeckas . .
31. OIIK-2 TEKYIUI KOHTPOJIb/YCTHBIN OIPOC
OMOXUMMUSL.
TEKYIUN KOHTPOJIB/IIMCHMEHHBII OIIPOC
32. | HyknenHOBbIE KUCIIOTHI. OIIK-2 Y p poc,

nabopaTopHas padota




DKoJornyecKas

33. OIIK-2 TEKYIIN KOHTPOJIB/yCTHBIA OIIPOC
OHOXUMMUSL. v POTIBTY P
OE>KHBII KOHTPOJIb/MTUCBMEHHBIN OIPOC
34. Burtamunsl. OIIK-2 Py P poc,
naboparopHas paboTa, JOKJIa]
4-i1 cemecTp
Kiterka kak crpykrypHas
u KIIMOHAIbHAS . .
1. (ymx OIIK-2 TEKYIIH KOHTPOJIb/yCTHBIN OIIPOC
€IMHULIAa PACTUTEIBHOIO
Opranusma.
Nzbuparenvhas BXOJIHOM KOHTPOJIb/ MUCHMEHHBIN OIPOC,
2. MPOHUIIAEMOCTh OIIK-2 TEeKYIIUHA KOHTPOJIb/ MUCbMEHHBIN OIPOC,
MIPOTOTLIA3MEI. naboparopHas pabota
DepMeHTHI
3. PacTUTEIBHOMN KIETKU U OIIK-2 TEKYIINI KOHTPOJIb/yCTHBIM OIIPOC
UX OMOJIOTUYECKAs POJIb.
Brnusinue BHEMIHUX
4 ¢dakTopoB Ha OITK-2 TEKYIIHI KOHTPOJI/MTUCHBMEHHBIN OIIPOC,
' MIPOHHUIIAEMOCTh naboparopHas paboTa
IIPOTOIJIA3MBI.
[ToctynneHnue BEIECTB U
S. BOJIbl B PACTUTEIbHYIO OIIK-2 TEKYILUI KOHTPOJIb/yCTHBIN OIIPOC
KIIETKY.
Binsiaue temneparypsl
6 U peaKIy Cpebl Ha OITK-2 TEKYILUI KOHTPOJIb/IUCbMEHHBIN OIpOC,
' JIeSITENIbHOCTh caxapasbl naboparopHas paboTa
(1-# oram).
Boubiit 0OMeH ero
7. 3HAYEHUE B )KU3HU OIIK-2 TEKYIIUHA KOHTPOJIb/YCTHBIN OMPOC
pacTeHUN.
Binsiaue temneparypsl
8 U peaKIiy Cpebl Ha OITK-2 TEKYILMI KOHTPOJIb/TUCHbMEHHBIN OITPOC
' JIeSITENIbHOCTh caxapasbl (TunoBoii pacuer), maboparopHas paboTa
(2-# oram).
KopheBas cucrema kak
CIeaIu3UPOBAHHBIN . .
0. . P OIIK-2 TEKYIUI KOHTPOJIb/YCTHBIN OIPOC
Opra INOTIJIOIEHUs
BOJIBI
Omnpenenenne BOJHOTO
NoTeHIMaja
PACTHTEIILHOH TKAHH ¢ TEKYIIUH KOHTPOJIb/TTMCbMEHHBIH OITpoC
10. IIOMOIIIBIO OIIK-2 yi P poc,
nabopaTopHasi pabora
pedpakTomeTpa

(mo MakcumoBy u
[TetunoBy).




Tpancnupanus u e€

11. OIIK-2 TEKYIIHUHA KOHTPOJIb/YCTHBIN OMPOC
Ouosoruveckas polb.
12 Onpenenennue BOAHOIO OITK-2 TEKYIHI KOHTPOJIb/ITUCHBMEHHBIN OIPOC,
' nedunmra. nabopaTopHas padota
®dorocunres L.
13. [TurmenToI OIIK-2 TEKYIINI KOHTPOJIb/YCTHBIN OIIPOC
¢dorocunTesa.
Ornpenenenue
OCMOTHHECKOTO TEKYIIUH KOHTPOJIb/TTUCHbMEHHBIHN OIpPoC
14. | moreHumMana KJIETOYHOTO OIIK-2 Yy P P
(TunoBoil pacuer), m1aboparopHas paboTa
COKa METO/IOM
TUTa3MOJIH3A.
®otocuntes 11
15. CseroBas U TEMHOBas OIIK-2 TEKYILLUI KOHTPOJIb/yCTHBIN OITPOC
(a3l poToCHHTE3A.
OEKHBIN KOHTPOJIb / YCTHBIN OMPOC
3HAKOMCTBO C PYDOANH P Y Hpos,
16. OIIK-2 TEKYIHI KOHTPOJIb/TUCHBMEHHBIN OIpOC,
JBUKEHUEM YCTBHII.
nabopaTopHas padora
17. Dkonorust GOTOCUHTE3A OIIK-2 TEKYIINI KOHTPOJIb/yCTHBIM OIIPOC
IIurMeHTHI 3€71€H0r0
18 JaucTa U (PU3HUKO- OITK-2 TEKYIIUH KOHTPOJIb/IIMCbMEHHBIH OIpoc,
' XUMHUYECKHUE CBOMCTBA naboparopHas paboTa
xJopoduia.
CymrHocTth 1 crienuduka N .
19. ym ! (1)v OIIK-2 TEKYIIUNA KOHTPOJIb/YCTHBIN OMPOC
JIBIXaHUS PACTCHHIA
Pasienenue MrMenTos TEKYIIUHA KOHTPOJIb/TTUCHbMEHHBIHN OIpoC
20. METOAOM OyMa)KHOU OIIK-2 Y p poc,
TECTOBBIE 3a7jaHus, JabopaTopHas padbora
xpomarorpaduu.
bIXaHUE KaK . .
21. A . OIIK-2 TEKYLUI KOHTPOJIb/YCTHBIN OIPOC
XUMHUYECKHH mporiece
Onpenenenue
WHTCHCUBHOCTH
29 JBIXaHUS 110 KOJIUYECTBY OITK-2 TEKYIHI KOHTPOJIb/ITUCbMEHHBIN OIpOC,
' BBIJICIICHHOU nabopaTopHas pabota
YTJIEKUCITOTHI
(1-# sram).
MuHepanbHOE MUTaHUE
U €T0 POJIb B . .
23. P OIIK-2 TEKYIUI KOHTPOJIb/YCTHBIN OIPOC

JKU3HEEATEIIbHOCTH
pacTeHuil.




24,

Onpenenenue
WHTEHCUBHOCTH
JIBIXQHUSI T10 KOJIMYECTBY
BBIZICTICHHOM
YTJIEKUCIIOTHI
(2-# oram).

OIIK-2

TEKYIIUH KOHTPOJIb/TIUChMEHHBIH OMPOC
(TummoBoii pacuer), maboparopHas pabota

25.

OcoGenHoctu
HOTJIOLICHUS
MUHEPATIbHBIX
3JIEMEHTOB KOPHEBOM
CHUCTEMOU pacTEHUM.

OIIK-2

TEKYIIUHA KOHTPOJIb/YCTHBIN OMPOC

26.

Onpenenenue
KOJIMYECTBA
ACKOPOMHOBOM KUCIIOTHI
(1-# sram).

OIIK-2

TEKYIHI KOHTPOJIb/ITUCHBMEHHBIN OIpOC,
nabopaTopHas padora

217.

Poct pacrenuit

OIIK-2

TEKYIIN KOHTPOJIb/yCTHBIM OIIPOC

28.

Onpenenenue
KOJINYECTBA
ACKOPOMHOBOM KUCIIOTHI
(2-# oramn).

OIIK-2

pYOEKHBIN KOHTPOJIB/YCTHBIH onpoc,
TEKYIHI KOHTPOJIb/TUCHBMEHHBIN OIpOC,
nabopaTopHas padora

29.

PocToBeie nBUKEHUS Y
pacTeHuM.

OIIK-2

TEKYIINI KOHTPOJIb/yCTHBIM OIIPOC

30.

Jlnarnoctruka
HYKJ1a€MOCTH PAaCTCHUI
B a30Te, hocdope u
Kanuu (JTUCTOBast
JTMArHOCTHKA TI0
Marnunkomy K.I1.)

OIIK-2

TEKYIIUH KOHTPOJIb/TTMCHbMEHHBIH OMpoc,
nabopaTopHas pabota

31.

Passutue pacrenuit

OIIK-2

TEKYLUI KOHTPOJIb/YCTHBIN OITPOC

32.

WNurubupytoiiee u
CTHUMYJIUPYIOIIIEe
JieiicTBUE reTepoayKCHHa
Ha pocT KopHe#. (1 —
JTam).

OIIK-2

TEKYIIUH KOHTPOJIb/MCbMEHHBIH OIpoc,
nabopaTopHasi pabora

33.

Y eToN4MBOCTh paCTEHUN
10 OTHOIIEHUIO K CBETY
U TeMIIepaType

OIIK-2

TEKYIINH KOHTPOJIb/yCTHBIM OIIPOC

34.

Wurubupyromee u
CTHUMYJIUpPYIOIIEe
JieiicTBUE reTepoayKCHHa
Ha pocT KopHeH. (2 —
JTan).

OIIK-2

TEKYIIUH KOHTPOJIb/TTMCHMEHHBIHN OMpoc,
nabopaTopHas pabota
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35.

Y CcTOMYUBOCTH PaCTEHHI
K KOMILUIEKCY
HeOJIaronpusTHBIX
(bakTopoB.

OIIK-2

TEKYIIUI KOHTPOJIb/YCTHBIN OIPOC

36.

Ornpenenenue
3aCyX0yCTONYMBOCTH
pacTeHul 1o ux
BOJIOYI€PKUBatOIIEH
CIOCOOHOCTH.

OIIK-2

TEKYIIUH KOHTPOJIb/IIMChbMEHHBIHN OIpOC,
naboparopHast pabora,
TBOPYECKUN PEUTHHT / TOKIIa

37.

Y CcTOMYUBOCTh pacTEHUI
K U30BITOYHOMY
3aCOJICHHUIO T10YB,
JENCTBUIO BPEIHBIX

ra3o0B.

OIIK-2

TEKYIIUHA KOHTPOJIb/YCTHBIN OMPOC

38.

Onpenenenue
KapOyCTOMYMBOCTH
pacTeHuit
(mo ®@. ®. Maukony).

OIIK-2

pYOEX)HBIN KOHTPOJIB/YCTHBIH onpoc,
TEKYIHI KOHTPOJIb/MTUCHBMEHHBIN OIPOC,
nabopaTopHas padora

Onucanne nokasaresae 1 KpUTepueB OLCHUBAHUS KOMIIETCHIMI 10 IMCHUILJIMHE
«®u3nos10rusi U OMOXUMHS PACTEHUID> HA PA3JIHYHBIX 3Tanax ux GopMupoBaHus,

OIIMCAHHC IIKAJ OICHUBAHUA

Tabnuma 4
Kon WNHnukaTtopsl ITokazareny v KpUTEpPUN OLICHUBAHUSI PE3YIBTATOB O0YUCHHS
KOMIIETCHIIN ITOCTHIKEHUS HUXKE MOPOTOBBII NPOJABUHYTHIN BBLICOKHI
H, DTarbl KOMITETEHIINM MIOPOrOBOTO YPOBEHB YPOBEHb YPOBEHb
OCBOEHUS YpOBHS (ynosnerBopu (xopor10) (oTnMuHO)
KOMIIETEHIIN (HeynoBIeTBOpHU TEJIHHO)
u TEJILHO)
1 2 3 4 5 6
OIlK-1, OIIK-1.4 - | oOyuaromuiics oOydaromuiic | oOydaromuiic | obydarommuiic
3,4 pernraer HE 3HAeT | A P P’

CEMECTPhl | TUIIOBbBIE 3HAUYUTEIbHON JEMOHCTPHUPY | IEMOHCTPUPY | AEMOHCTPUPY
3a7a4u 4acTH eT 3HaHUA | €T 3HaHUE | €T 3HaHUE
podeCCHOoHAI | MPOTPAMMHOTO TOJBKO Marepuana, Marepuana:
bHOU Marepuana, OCHOBHOTO He JomyckaeT | pyHmameHTan
JESATETLHOCTH | TIOXO Marepuana, CYIIIECTBEHHBI | bHBIC Pa3JICIIbI
Ha OCHOBE | ODUEHTHUPYETCS B | HO HE 3HAET | X OMOXVMHH U
3HAaHUHI MaTepuae: JIeTalei, HETOYHOCTEH | U3HOJIOTUH
dbusnonornu ¥ | pyHIAMEHTAIBH | IOMYyCKaeT pacTeHud B
OMOXUMHUU bIC pasnensl | HETOYHOCTH, o0Beme,
pacTeHui OMOXUMHH U | OIyCKaeT HE00XO0TUMOM

busnosoTHH HETOYHOCTH B JUTSL  pereHust
pacTeHui B | popMynIupoBK TUTIOBBIX
obbeme, ax, Hapymaer 3a/1a4
HEO00XOTUMOM JIOTUYECKYIO npodeccrona
JUTSt perieHust | mocjaeaoBaTesn JTBHOU
TUTOBBIX  33Ja4 | bHOCTh B NEeSATEIbHOCTH
MPOPECCHOHANIBH | U3JI0KCHUH ,

on MPOrpaMMHOT HUCYEPIBIBAIO
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NESTEIbHOCTH, 0 MaTepuaia e u
HE 3HaeT 1ocje10BaTeN
IPAaKTUKY BHO, YETKO U
IPUMEHEHHS JIOTHYHO
marepuaia, u3jaraer
JIOITyCKaeT MartepHa,
CYLIECTBEHHbIE XOpOLIO
OIINOKHU OPUEHTUPYETC
B
Mmarepuare,
HE
3aTpyAHSACTCS
C OTBETOM
npu
BUJIOM3MEHEH
WY 33JIaHSL.
OIIK-1.4 - | HE YMEET: | B LIEJIOM | B 1eaoM | chopMHUpPOBaH
pemaer pemaTh TUTOBBIE | YCIIEITHOE, HO | YCIIEIIHOE, HO | HO€  yMEHHe
TUIIOBbIE 3a71auu HE CHCTEMHOE | COAepIKallhe | pelarb
3a/1a4u npodeCCHOHATBH | YMEHUE OTJENIbHBIC TUTIOBBIC
npodeccuoHaln | Ol AeATeNbHOCTH | pellaTh npo0Oensl, 3aJjauu
BHOU Ha OCHOBE | TUTIOBBIC yMeHHue npodeccuona
NeSITeIbHOCTH | 3HAHUH 3aJjauu pewarb JTBHOR
Ha ocHOBe | pu3monornu ¥ | mpodeccuoHa | TUIIOBEIE JeSITeTTbHOCTH
3HaHU OnoxXumMmuu JTBHOM 3aJauu Ha OCHOBE
¢uznoNoruu U | pacTeHHi, JIeSITEIbHOCTH | MpodeccroHa | 3HaAHUM
OMOXUMUH paboTtath c | Ha OCHOBE | JIbHOU ¢buznonorun
pacteHui 1a60paTOPHBIM 3HAHUU NESATETBHOCTH | 1 OMOXHUMHUHU
oOopynoBanuem, | pusnonoruun | Ha OCHOBE | pacTeHHi,
MPOBOJUTH U OHOXUMHHU | 3HAHUHI paboTtatb c
0oTOOp M aHaNW3 | pacTeHHil, ¢uznonorun | 1a6OPaTOPHBI
Ouonoruyeckux | paboratb C | M OHOXUMHUH | M
npoo, 71a00paTOpHbI | pacTeHHUH, 000pyI0BaHU
KOJIMYECTBEHHYIO | M pabotath  C | eM,
00paboTKy 000pyI0BaHU | JAOOPATOPHBI | MPOBOJAUTH
MTOJIYYEHHBIX eM, M otbop 51
pe3ysbTaToB, POBOJUTH 00OpyZIOBaHU | aHANIN3
JIOTTyCKaeT oTbop U | eM, OMooTUYEeCK
CYIIECTBEHHbIE aHaJIMN3 MIPOBOJIUTH ux npoo,
OIINOKH, ouonoruyeck | oréop U | KOJINYECTBEHH
HEYBEPEHHO, C | UX npo0, | aHaIu3 yI0
00IbIINMU KOJIMYECTBEHH | OMojoruueck | oOpaboTKy
3aTPYIHEHUSIMH | VIO ux npo0o, | HOTYYEHHBIX
BBITOJIHSIET 00paboTKy KOJIMYECTBEHH | PE3yJIbTaTOB
CaMOCTOSITENIbHY | TTOJyYSHHBIX | VIO
10 paborty, | pe3yabTaToB | 00paboOTKy
OOJIBIITHCTBO MOJTyYeHHBIX
3aJlaHuH, pe3yabTaToB
IPEIYyCMOTPEHH

BIX IIPOIPAMMOM
JUCLUIUINHBL, HE
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BBITIOJTHEHO
OIIK-1.4 - | oOyuarommiics B LIEJIOM | B LEJIOM | YCIIEIIHOE U
peraer HE BJIQJIEET | YCIEIIHOE, HO | YCIEIIHOE, HO | CUCTEMHOE
TUTIOBBIC HABBIKAMU HE CUCTEMHOE | COJepiKallee | BiaJeHue
3a1a4n METOJIOB BJIa/ICHUE OTJICJIbHbIE HaBbIKaMU
npodeccuoHan | OMOXMMHYECKOTO | HABBIKAMH MpOOENbl WK | METOJIOB
BHOM u METOJIOB COIIPOBOXKAAI0 | OMOXMMHYECK
NESTEIIBHOCTH | (DU3MOJIOTUYECKO | OMOXMMHYECK | Ieecs oro u
Ha OCHOBE | TO aHaiusa | oro U | OTHEIbHBIMU | (pusmoIOTHYe
3HaHUU pacTeHuH, ¢usnonornue | ommOKaMu CKOTO
dbuznonoruu u | 10MycKaer CKOTO BJIaJICHUE aHanm3a
OMOXUMUH CYIIIECTBECHHBIC aHamM3a HaBBIKaMU pacTeHuii
pacTeHuit OmMOKH, C | pacTeHHI METOJIOB

OOJBITUMU OMOXHUMHUUYECK

3aTpyJHEHUSIMU oro u

BBITIOJIHSIET (usnonoruye

CaMOCTOSITENIbHY CKOTO

10 pabory, aHaiamn3a

OOJIBIINHCTBO pacTeHuit

IPETyCMOTPCHH

BIX TIPOTpPaMMOU

JTUCITUTUIMHBL  HE

BBITIOJTHEHO

3. TunoBble KOHTPOJILHBIE 32IaHNSI HJIH HHbIe MATEPUAJIbI, HEOOX0TUMBbIE IS
OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH,
XapaKTepPU3YyIOUIUX 3TANbI POPMHUPOBAHUSA KOMIIETCHIUI B MIPO1[ecCe 0CBOCHUSA
00pa3oBaTe/IbHOM MPOrpaMMBbI

3.1. BxogHo# KOHTPOJIb

BXOQHOM KOHTPOJIb IIPOBOAMTCS C LEJIBbK0 IMPOBEPKM HCXOIHOIO YpPOBHSA
MOJIFOTOBJICHHOCTH OOYy4YaloIIerocs M OLEHKM €ro COOTBETCTBUS TpPeOOBAHMSM,
NPEIbABISEMBIM MTPU U3YUEHUH JUCHUIIMHBI « DU3UO0JI0TUS M OMOXHUMUSI PACTEHUID.

BxoaHOW KOHTpPOJb MPOBOJUTCA Ha IMEPBOM J1a0OpPATOPHOM 3aHATHUH. Bpems
MPOBEICHUS BXOJHOTO KOHTPOJIS HE IOJKHO NpeBbiaTh 20 MUHYT.

IIpumepHBbIi ITepedeHb BOIIPOCOB

3 cemecTp
1. CrtpoeHue pacTUTEIbHOM KIETKH.
2. CrpoeHue OMOIOrM4ecKoil MeMOpaHBI.
3. @DOTOCUHTE3: ONPENECICHUE, CYMMAapHOE YPAaBHEHUE PEAKLMH; 3HAYECHHUE IS
PaCTUTEIBHOU KIIETKHU.

4, JIpIxaHue pacTeHHUil. Ompe/eNieHHe, CYMMapHOE€ ypaBHEHHE pPEaKIWU;, 3HAUYCHUE
JUISL PACTUTEINBHOU KJIETKH.

5. CtpoeHue aTOMOB U MOJIEKYJI.

6. XUMHYECKHE CBSI3U.
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RHBOoo~No O~ WNE

0.
1.
12.
13.
14,
15.
16.
17.
18.
19.
20.

[TonsiTue 00 HEOPraHMYECKUX U OPraHUYECKUX BEIIECTBAX.
Opranunyeckne BEIECTBA PACTUTEIBHOMN KIETKH.

MecTo cuHTe3a U HAaKOTUICHHs OEJIKOB B paCTUTEIBHOM KIIETKE.
MecTo crHTE3a U HaKOIUIEHUS YTIIEBOJIOB B PACTUTEIIBHOM KIIETKE.
MecTo cuHTE3a M HaKOIUIEHUS JTUIUIO0B B PACTUTEILHON KIIETKE.
Crpoenuie u pynkiuu JJTHK.

Crpoenue ¢pynkimuu PHK.

[ToHsiTMe 0 BUTAMHUHAX.

[TonsiTHE O BTOPUYHBIX METAOOIUTaX B PACTUTEIHHBIX KIETKAX.

4 cemectp

OTnrune pacTUTEIbHON KIETKU OT )KUBOTHOM.
CrpoeHue 1 pyHKIMU SHA0IUIA3MAaTHUECKOTO PETUKYITyMa.
Crtpoenue u pyHKIuu anmnapara [ oybmxu.
CrpoeHue ¥ pyHKIMU JTU30COM U MUKPOTEJIELL.
CrpoeHue 1 pyHKIHMU XJIOPOIUIACTOB.
Crpoenue 1 pyHKIIMA MUTOXOHJIPHIA.
CrtpoeHue 1 pyHKIIMU BaKyOJIH.

Crpoenuie u pyHKIIUU sApA.

Crpoenue u PyHKIIUU KIETOUHOU CTEHKHU.
OO6muiee mpeacTaBieHrEe 0 OeIKax

O6muiee mpeacTaBiieHUe 00 yrieBojiax.

OO11ee npeACTaBICHUE O KUPAX.
OOpazoBaTenbHble TKAHU U UX QYHKLHUU.
[TpoBomsmye TKaHU U UX QYHKITHH.
[ToxkpoBHBIE TKaHU U X (DYHKIIUH.
MexaHnudeckue TKaHUu U UX QyHKITUH.
Crtpoenuie u PyHKITUH JIUCTA.

Crtpoenue u PyHKITUU CTEOIIS.

Crtpoenrie v PyHKITUN KOPHSL.

Crpoenue 1 pyHKIHUU [[BETKA.

3.2. loxkaaambl

Jloknag — oAMH W3 BUAOB MOHOJOTMUYECKOW peud, MyOJIrMYHOe, Pa3BEPHYTOE,
ouManbHOE, COOOIIEHUE MO OMPEAEICHHOMY BOMNPOCY, OCHOBAHHOE Ha NMPUBJICUYECHUU

JOKYMCHTAJIbHBIX JaHHBIX.

Jloknaag — MpOIYKT CaMOCTOSITETTbHON pabOThI 0OYYaIOIIETrOCs], MPEICTABIISIONTHIA
co00ii TTyOJIMYHOE BBHICTYIUICHHE 110 MPEACTABICHUIO TTOMYYEHHBIX PE3YJIhTaTOB PEIICHUS
OTIPENIEIICHHON yueOHO-IPAKTUIECKOH, y4eOHO-UCCIIeI0BATEIHCKON MITH HAYIHON TEMBI.

Jlokmang — 3TO caMmocCTosITeNnbHasl HccieqoBaTenbekas pabora, B KOTOPOW aBTOP
PaCKpBIBACT CYTh UCCIIEAYEMON MPOOIEMbI, MPUBOIUT PA3IMIHBIE TOUKH 3PEHHUS, a TAKKE
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COOCTBEHHbIE B3IJIsI/IbI HE HEeE.

[enbro nanHOM GOPMBI KOHTPOJIS SIBJSIETCSI MPUOOPETEHNE HABBIKOB IMyOJIMYHOTO
BBICTYIUICHHSI C JIOKJIQJIOM, SIBJISIIOLIMMCST PE3yJbTaToM pabOThl € JIMTEPaTypoH,
000011IeHNs TUTEPATYPHBIX UCTOYHUKOB U MPAKTUYECKOTO MaTepuala Mo BbIOpaHHOMN
TeMe, CIOCOOHOCTH TPaMOTHO M3JIaraTh BOMPOCHI TEMBI, 1€J1aTh BHIBOJIBI.

BeinmonHeHne Jokiaga B IOJHOM MEpPE PACKpPBIBAET TBOPYECKHM IMOIXOJ
oOydaronmxcsi K CaMOCTOSITENbHOW MPOpadOTKE HOBOIO MaTepuana, IO03BOJSIET
OLICHUTh CTENEHb TOTOBHOCTH K CaMOCTOSTEIBHOMY BBIOOPY aKTyallbHBIX MPOOIeM
JVCHUTUIAHBI.

JlaHHBIN BUA TBOPYECKON PaOOTHI MO3BOJISICT 00YUIAIONTUMCS OBIAACTh HABBIKAMU
CHUCTeMAaTHU3alliid MaTepuaya, pa3BUBA€T YMEHHE KOHKPETH3UPOBaTh U 0000IIaTh
npo0JIeMbl COCTOSIHMS OOBEKTOB OKpPYXKAIOIIeH Cpeibl Ha OCHOBE aHajn3a MacCHBa
Hay4YHOU U NEPUOJUYECKOH JIUTEPATYphI IO BHIOPAHHON TEME.

Tpebosarnus k Ooxknaoam

1. ITpooInKUTENBHOCTD JOKJIAAA JOJDKHA COCTABIATE 5 — 7 MUHYT.

2. CTpyKTypa JI0KJIa/ia BKJIIOYAeT B ce0sl TPU YaCTH:

o Beenenue (popmynupyercss Tema JOKJIajaa, Leb, 3aJa4d HCCIIEAOBaHU,
OIpENENSIETCS MECTO pacCMaTpUBAEMOM MPOOIEMATHKU CPEI IPYTUX HAYYHBIX MTPOOIEM
Y TIOJXO/O0B, NAETCS KpaTKUM 0030p MCTOYHHMKOB, HA MAaTE€pHaje KOTOPBIX PACKPBHIBAETCS
TEeMa u JIp.);

o OcHoBHasi yacTh (M3naraercs OCHOBHOM Marepuan B (opMe CBS3HOIO,
IIOCJIEIOBATENbHOIO,  JOKA3aTElIbHOIO  IMOBECTBOBAHMS,  JIMIIEHHOIO  HEHYXKHBIX
OTCTYIUICHUN U TIOBTOPEHUN );

o 3aKIIIOYEHNE (monBozsATCS UTOI'H, bopmynupyroTcs BBIBOJIBI,
MOUEPKUBAETCS 3HAUCHUE PACCMOTPEHHOM MPOOJIEMBI U JIp.).

3. Bo BpeMs oKIafia MOXHO IMOJIb30BaThCs HAIMCAHHBIM ITUIAHOM U JIFO00M Jpyroi
uHpopMale (HanmpuMep, YUCIOBbIMU JAHHBIMHU), HO JOKJAJ HE JOJDKEH MOJHOCTHIO
YUTaThCA 10 Oymare.

4. B noxmane criemyeT u30erarb 4pe3MEpHOro KOJWYECTBA Y3KOCHEIMATBLHBIX
TEPMUHOB. B citydae, ecim 3T0 HEBO3MOXKHO, HY’KHO MOSICHATD HX.

5. CBOM MBICIM HYKHO U3JIaraTh IPaMOTHO, SICHO U OJTHO3HAYHO.

Tembl AOKIAIOB CTYAEHTHI MOJY4YarOT 3apaHee. Bo BpeMs MOArOTOBKM JOKiIazna
€ro OCHOBHBIE MOJIOKEHHUSI 00CYKIAI0TCS C BEAYIIMM MPENOJaBaTEIIEM.

B o00cyxneHun y4yacTBYIOT BCE CTYACHTbl MOATPYNIbl (P NPOBEACHUU
71a00paTOPHBIX 3aHATHI CTyJeHUECKas TpyIIa YUCICHHOCThIO 21 yenoBeka AeNuTcs Ha
JIB€ MTOATPYIIIbI), IPU 3TOM 32 aKTUBHOCTH OOCYKJI€HHSI M BOIPOCHI, KOTOPBIE 3a1aI0TCS
NOKJIATYUKY, TAKKE BBICTABIISIFOTCS OLEHKH.

Tembl  OOKIAamZOB  pacOpelnensioTCs  IPENoAaBaTeleM IO  HOMEPY
oOyuarouierocs B JXypHale.

PekoMenayemasi TemMaTHKa 10KJIa/10B 10 JUCLUIUIMHE TIpUBEIEHA B Ta0IMLIE 5.
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Tabmuma 5
Tembl 1o0Kk1a10B, peKOMEHAyeMble IPH U3Y4YeHUH THCIMILIMHBI
«®Pu3n00rUA U OUOXUMHUS PACTEeHMID

Ne
i Temsl nokIa10B
1 2
3-i1 cemecTp
1. | OreuecTBeHHbIC OMOXUMUKH PACTCHHIA.
2. | HenpoTrenHoreHHble aMUHOKHUCIIOTHI PACTEHUH.
3 Crpoenue u C?YHKLII/II/I XMMHMUYECKUX BEIIECTB, BXOJAIIMX B COCTAaB KJIETOYHOW CTEHKU
pacTUTENIbHON KIIETKH.
4 XapaKTepuCTUKa BEIIECTB, BXOISAIINX B COCTAB KIETOUYHOW CTEHKH OaKTEepHid, ITHaHOOAKTEepUH,
rpuOOB.
5 V3MeHeHne XMMUYEeCKOTO COCTaBa PACTEHHS O] BIUSHUEM HEOJIaronpusTHBIX (pakTopoB
BHEIIIHEHN Cpejibl.
6. | PazHooOpa3ue 3anmacHbIX BEIECTB aBTOTPO(PHBIX OPraHU3MOB.
7. | Pa3HooOpa3ue ajkajgoua0B U INIMKO3UI0B.
8. | Crpoenue JIHK nmpokapuOTHYECKUX U DYKAPUOTHYECKHX OPTaHU3MOB.
9. | CrpykTypa 1 GMOXMMHUYECKHE IPOIECCH] XJIOPOIIACTOB.
10. | CtpykTypa u OMOXUMHUYECKHE MPOLECCH MUTOXOHIPHUH.
11. | Ponb nuTOXpOMOB B OMOIOIMYECKOM OKHCIICHUU.
12. | ®ynxnun HAJI u HAJ1O.
13. | Crpoenue u GhyHKIMHN QIaBOIPOTEHIOB.
14. | [lepeHOCUMKY 3JIEKTPOHOB: YOUXUHOH, IIIyTaTHOH, aCKOPOMHOBAsI KMCIIOTA.
15. | BoccTranoBuTenbHasl CHCTEMA: BOCCTAHOBJIEHUE CYJIb(ATOB M HUTPATOB.
16. HI/IFMGHTBIv(l)OTOCI/IHTe?,a 63KTCpI:H71, MaHOOAKTepHil, HACTOSIIIUX BOJOPOCIEH, KpaCHBIX
BOZOPOCJIEH U 3€JIEHBIX PaCTEHUI.
17. | Uctopust OTKpHITHS U XapaKTepUCTHKa pruOyno300upochaTkapOOKCUIa3HL.
18. | Ctpoenue u pyaxin ATd-a3bl.
19. | PazHooOpa3me KceHOOMOTHKOB.
20. | ®UTOHUM]BI: IPUMEPHI, CTPOEHUE, PYHKIIMHU, 0OCOOEHHOCTH OOMEHa.
21. | DKOIOT0-OMOXMMHYECKHE aCTIEKTHI TpaHC(HOpMaIi KCEHOOMOTHKOB.
22. | Konnemus nByx¢a3zHoro Meraboamn3Ma KCeHOONOTHKOB-TOKCUKAHTOB.
4-ii cemecTp
1. OTteudecTBEeHHBIE (PU3UOIIOTH PACTEHUI.
2. 3apyOexHble ()U3HOJIOTH PACTEHHH.
3. BuTtamMuHbI M UX 3HaYEHUE B )KU3HU PACTCHUH.
4, ['mmoTess! 0 B3aMOICHCTBIUM aKTUBHOTO IIEHTpa (hepMeHTa C CyOCcTpaToM.
S. Wuruburops! pepmentoB. KoHKypeHTHOE M HEKOHKYPEHTHOE HHTHOMPOBaHNE ()ePMEHTOB.
6. Wcropus nzyuenus npouecca poToCHHTE3A.
7. CoBpeMeHHbIe MPEeACTaBIIEHUs O Mpoliecce GOTOCUHTESA.
8 [Tokazarenu poTocuHTe3a (UNCTAs MPOAYKTUBHOCTH (OTOCHHTE3A, (POTOCHHTETHUECKUI
' MTOTEHIMAJ, HHTCHCUBHOCTh (JOTOCHHTE3Q).
9. [Tonstue o CAM-pacTeHusIX.
10. | [onstue o C4 — pacTeHusX.
11. | McTopus n3zydeHus npouecca JIbIXaHusl.
12. | CoBpemeHHBIE IPEACTABICHUS O MIPOIIECCE IbIXaHHS.
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TeMbl foKJI1ag0B

/o
1 2
13 Perynaropsl pocta pacTeHuid: OpacCUMHOCTEPOUIbI, ’KACMUHOBASI KUCIIOTA, CATUIIMIIOBAS
KHCJIOTA, IENTHUAHBIC TOPMOHBI, 0OCOOCHHOCTH CTPOSHUS U (PU3NOIOTHYECKAsT POJIb.
14, B3anmoaeiicTBre ropMOHOB. 3aBUCUMOCTb OTBETHOM pPeakiMy Ha JEHCTBUE TOPMOHA OT

pa3HbIX (HPaKTOPOB.

15. | PenenTopbl GUTOTOPMOHOB.

16. | CuHTeTHUYECKHUE PETYIATOPBI POCTA PACTCHUM.

17. | BelpammBanue pacTeHuil 0€3 MOYBHI.

18. | MexaHu3M NOTJIOMIEHHSI MUHEPAIbHBIX 3JIEMEHTOB PACTEHHEM.
19. | Oco0eHHOCTH HUTPATHOTO M1 AMMOHUIWHOTO TUTAHUS] PACTEHUH.
20. | IlpuunHBI OKOSI CEMSH U MPUEMBI YCKOPEHHS UX TPOPACTAHHUS.

21. | Perenepanus y pacTeHuUH.

22. | JIBuxeHue pacTeHUH.

23. | [lepnoau4HOCTB pOCTA U COCTOSIHHUE MOKOS Y PACTEHUH.

24. | Bnusnue GpakTopoB BHENTHEH Cpebl HA POCT PACTEHUH.

25. DuU3M0I0rNYeCKrue OCHOBBI OIBUICHUS U OIIOJOTBOPCHUA.

26. | Oprannyeckne BEIIECTBA BTOPUYHOTO IPOUCKOKICHHSL.

27. | JleficTBHe MOHM3MPYIOMINX M3ITyYCHUI HA PACTCHUSI.

28. Biusinue Ha pacteHust u30bITKa BOJIBI B TIOUBE.

29. | YCTOMYMBOCTh PACTEHHI K MATOT€HHBIM MUKPOOPTaHU3MaM.

30. | YcToiunBOCTh pACTEHHI K TSHKEIBIM METallIaM

3.3. Keiic-3apanus

Kpurepuu OLieHKH BBITTOJTHEHUS KENC-3aJaHUM:

- OLICHKA «OTJIMYHOY» BBICTABIISETCS, €CIIU CTYJCHT IPEACTaBUIl BAPUAHT PELICHUS
MPEIIOKEHHON B BOMPOCE MPOoOJIEeMbl 1 0OOCHOBAJ €r0 ¢ UCIOJIb30BaHUEM MaTepuala,
MPOaHATU3UPOBAHHOTO C TOMOIIBIO TIOCTAHOBKHM OMbBITA BO BpeMs J1aOOPaTOPHOIO
3aHATHSL.

- OLICHKA «XOpOIIO» BBICTABIIAECTCS, €CIU CTYJICHT MPEICTABUI BAPUAHT PEIICHUS
MPEAJIOKEHHOU B BOMPOCE MpoOJeMbl U 0OOCHOBAJI €r0 ¢ UCIOJb30BaHUEM MaTepuala,
MIPOaHATU3UPOBAHHOTO C TIOMOIILI0 TIOCTAHOBKHM OMbITa BO BpeMs J1abOpPaTOPHOTO
3aHATHS, OJJHAKO 00OCHOBAHUE HEIMOJIHOE.

- OLEHKA «YyJOBJIETBOPUTEIBHO» BBICTABIISIETCS, €CIIM CTYICHT IPEICTAaBUII
BapUaHT pEIICHUS TMPEMIOKEHHOW B BOMpOce NPOoOIeMBbl, OJHAKO OOOCHOBAaHUE
OTCYTCTBYET.

- OLIEHKA «HEYJOBJICTBOPUTEIIBHO» BBICTABIIETCS, €CIU CTYJICHT HE MPEICTABUII
BapUaHT PEIICHUS MPEIIOKEHHON B BOMPOCE TTPOOIEMBI.

Ilepeyenbr TeM JI1a0OPAaTOPHBLIX 3aHATHH, NPH TNPOBEAEHUH KOTOPBIX
HUCIOJIb3YeTCH METO/ KelCOB:

1. KauecTBeHHBIC peakIuyi Ha aMUHOKHCIIOTHI M OCJIKH.

2. CgolicTBa yriieBog0B. KauecTBEeHHbIE peakiiMy Ha YIJIE€BO/IbI.
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3. CgoiicTBa yriieBo10B. KauecTBeHHBIE peaklMK Ha YTIEBOIbI.

IUVTAH - KOHCIIEKT JIABOPATOPHOI'O 3AHATHUA
HA TEMY: «bEJIKH. KAYMECTBEHHBIE PEAKIIAHA HA BEJIKW U AMUHOKHCJIOTBD»
JUIA ITIPOBEAEHUSA 3AHATUA UCIHOJIB3YETCA METO/I KEMCOB

Llesb padoThI: IPHOOPECTH HABBIKK aHAIIN3a OCOOCHHOCTEH CTPOSHHUS] aMUHOKHUCIIOT U OEJIKOB.

benku — 310 opraHnyeckue COeUHEHNs, KOTOPbIE COCTABISIOT OCHOBY KM3HEHHBIX ITPOLIECCOB
0001 KMBOW KJIETKH. BeNKU BBIMOMHSAIOT MHOXECTBO (PYHKIIMI: (DepMEHTATUBHYIO, CTPYKTYPHYIO,
3aMacHyl0, TPAHCIOPTHYIO, 3alUTHYIO, PETYJISATOPHYIO. MoJekynasl OelKOB — MOJIUMEpPHbIC
COEJIMHEHMS], TETEPOIIOJIMMEPDHI, KOTOPHIE COCTOAT U3 MOHOMEPOB — MPOTEHMHOTCHHBIX aMHHOKHCIIOT.
OcTaTKu aMHHOKHCIIOT CBSI3aHBI MEXKTy COOOM MENTHIHBIMH CBSI3SIMHU.

Jns  BBISABICHUS  CTPYKTYPHBIX OCOOEHHOCTEH  OEITKOBBIX MOJEKYJT  HCIOJIBb3YIOTCS
onpeeaEHHbIe KAYeCTBEHHBIC PEAKIINH.

B nanHoii paGoTe KeiicaMu SIBJISIIOTCSI HECKOJIbKO XapaKTEPHBIX KaueCTBEHHBIX PeaKiuii,
KOTOpbIe TO3BOJISAAIOT OXAPAKTEPH30BATH OCOOEHHOCTH CTPOEHHsI OEJKOBBIX MOJIEKYJI H
HEKOTOPBHIX AMHHOKHCJIOT.

1) Keiic Ne 1 — HuMHruapuHOBas peakuusi, KOTOpas MCIOJNb3YeTCs JJIsl BBIABICHUS O-
aMHHOTPYIII AMUHOKHUCJIOT;

2) Keiic Ne 2 - OGuyperoBas peakiiusi, KOTOpasi UCIIOJIb3YETCSl JUIsl BBISBJICHHS IMENTUIAHBIX
CBSI36€M B COCTaBE CIIOKHBIX OPraHUYECKMX COECOUHEHMI; buyperoBas peakius HMCIONb3yeTcs s
BBISIBJIEHMSI ~ INENTUIHBIX CBSA3€H B COCTABE CIIOKHBIX OPraHMYECKUX BEIIECTB. DTO KOBAJECHTHbBIE
HOJISIPHBIE XMMHUYECKHE CBSA3M MEXIY aTOMaMH yriepoja M a30Ta, KOTOpble 00pa3yloTcs B Ipolecce
CHUHTE3a MENTUIO0B MPHU B3aMMOJCHCTBUM KapOOKCHJIBHOM IpyNIbl U aMUHOTPYIIBI aMUHOKHUCIIOT —
MOHOMEPOB:

3) Keiic Ne 3 - peakums @Donsi, KOTOpas MO3BOJSET ONPEACIHTh B COCTaBe OEJIKOB
cepocoAepIKale aMUHOKHUCIIOTBI, IUCTEUH U LIUCTHUH.

4) Keiic Ne 4 — KCaHTONIPOTENHOBAs PeaKIUsl, KOTOPAsl BHIABISAET [IUKINUYECKUE aMUHOKHUCIIOTBI
- (peHMTIATIAHUH, TUPO3UH, TPUNTO(AH, B COCTaBE UX MOJEKYJ €CTh apoMaTHYeCKoe Kobllo. B ocHOBe
peaKkIMM JIEKUT B3aMMOJEHCTBHE APOMATHYECKOTO KOJbLA aMUHOKHCIOTBHI ¢ KOHLIEHTPUPOBAHHOU
a30THOM KHUCIOTON ¢ 00pa30BaHUEM TUHUTPOCOCTUHEHNUS JKEITOTO 1IBETA.

KEHNC Ne 1 HHHTUJPUHOBAS PEAKIIUS

Jlisi mpoBeleHWs] HUHTHAPUHOBOW peaKUMH WCHOJb3yeM PacTBOPbI :KHBOTHOTO H
PacTUTENBLHOrO0 0eJIKa, a TAKKe PACTBOP AMUHOKHUCJIOTHI (TJIMIHHA).

Matepuanbl 1 000py/10BaHUEe, KOTOPbIe HEOOXOAMMBI /IJIsl IPOBEIEHNUS PeaKINu:

1 1% pactBop HUHTHAPUHA B 95% pacTBOpeE aleToHa;
2 Bonsnas 6aHs; razoBas ropenka;

3 [TpoOupKH, MTATHBEL

4, [TuneTky Ha 5 MIT; MEpHBIE TPOOHUPKH;

5 PesunHoBBIE TpYyIIIN;

6. CreknsHHas TpyOOUKa.

Hunruapun — 3To opraHMYecKoe COEIWHEHHE, KOTOpPOE OTHOCHTCS K KilaccaM KETOHOB,
CIIUPTOB, KOHJCHCHPOBAHHBIX KapOOIMKIIOB, SIBIIIETCS CHJIBHBIM OKHCIIHTEIEM W 00pa3yer
OKpaIlleHHbIE COSTUHEHUS TPU B3aMMOJICHCTBHH C aMUHO- U UMHHOKHCIIOTAMHU.

Peakuust B3auMozaecTBHUSI aMUHOKUCIIOTHI ¢ HUHTUIPUHOM MPOTEKAET B JIBE ATara:
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1) B3auMoOACHCTBHE OJHOW MOJIEKYJbl HHHTHIPUHA C MOJEKYJIOW aMHHOKHCIIOTHI, KOTOPOE TP
Harp€BaHuM MNOPHUBOJUT K PaCHICINICHUIO MOJICKYJIbl aMHWHOKHUCIIOTBI C O6paBOBaHI/IeM aMMMaKa,
JMOKCH/Ia yIIIepo/ia ¥ allbJIeru/1a, HUHTUAPUH MPU 3TOM BOCCTaHABIUBACTCS;

2) nmanee aMMHMaK B3aMMOJICHCTBYET C MOJIEKYJaMH BOCCTAHOBJIICHHOT'O HUHTHIPUHA U HCXOJTHOTO
HUHTHJIPUHA, TIPU 3TOM 00pa3yeTcs OKpallleHHOE B CHHE-(UOJIETOBBIA I[BET COCAMHEHUE — IYPITYp
Posmana, a Takxke - mosiekyia Bojbl. ClieIyeT OTMETUTh, YTO MPOJIMH U OKCUIIPOJIMH B 3TON pEaKINU
JA0T MPOAYKT JKENTOTO LIBETa.

Xoa npoBenenusi padoThbI:

B TCTpadHr 3all0JIHACTCS Ta6J'II/II_[a, 3dapUCOBBLIBAIOTCA HpO6I/IpKI/I C OKpalI€HHBIMHU paCTBOPAMH.

PacrBop PacrBop PacrBop
TJIMIMHA KHBOTHOI0 0esIKa PACTUTEJIBHOIO OejIKa
OTMepHTD C TOMOUIBIO MUTIETKH WM MEPHOM MPOOUPKHU M HAIUTH B MPOOHPKU
110 3 MJI HCCIIElyEMOI0 pacTBOpa
C noMo1IbI0 CTEKISHHON TPYOOUKH NPUIIUTh B KXKYI0 IPOOUPKY
1o 3-4 Karnjau pacTBOpa HUHTUJIPUHA
Harpetps npobupku ¢ ucciielyeMbIMi pacTBOpaMH Ha BOJSIHOM OaHe
Ha0nronate 13MEHEHHE OKpacku pacTBOPOB, OTMETUTh U 3alIMCATh C TaOIULLY,
Kak ObICTPO OHA pa3BUBAETCS

KEHC Ne 2 BUYPETOBAS PEAKIIUS

Jst npoBeneHusi OMYPETOBOH peaKHHM HCHOJbL3YIOTCH PACTBOPbI KMBOTHOIO H
PACTUTEIBHOIO 0eJIKa, a TAKKE PACTBOP AMUHOKHCJIOTHI (IJIMIMHA).
JI1s1 IpoBe/ieHUs1 peaKMU HCIO0JIb3yeM cileyIole MaTepuaibl U 000py10BaHue:
33% pacTBOp €1KOT0 HaTpa;
0,2% pacTBOp MEIHOTO KYIOpPOCa;
[TpoOupku, MITaTUBBL;
[Tunetku Ha 1, 5 Mi1; MepHBIE TPOOUPKH;
Pe3unoBBIE rpyIIN.

agrwOdE

O6p330BaHI/Ie NENTUIHON CBSI3U Ipu B3aMMOJICICTBUM aMHHOKHCIOT B nmponecce CHHTE3a

OEIKOBOI MOJIEKYJIbI:
R1 O R2 R1 O R2

CH-COH + H-N-CH-COOH — CH-C-N-CH-COOH + H20

| | |
NH: H NH H

buyperoBas peakius NPOTEKAET, €CIM B COCTABE BEILECTBA €CTh HE MEHEE TPEX MENTUAHBIX
cBsa3ei. Okpacka TPOAYKTOB OWYpETOBOM PEAKIMK 3aBHUCHT OT KOJMYECTBA XUMHUUYECKHX CBS3CH
JAHHOTO THWIIA: OJIMTOMENTHUIBl U TPOAYKTHl HEMOJIHOTO THUAPONM3a OETKOBOW MOJEKYIbl JaloT
PO30BOE OKpaIIUBaHHUE, a OEITKN — CHHE-(HOJIETOBOE.

buypetoBas peakuus npoTekaeT B ABa dTarna:
1) B cunbHOIIET04HOI cpesie MenTUaHbIE TPYIIbI PETEPIIEBAIOT EHOJIN3AIINIO;
2) Jlanee enonpHas (opMa MOJUNENTHIA B3aUMOJCHCTBYET C MOHAMHU MEAM, NMPH 3TOM 00pa3yercs
KOMIUIEKCHOE COETMHEHHE PO30BOTO UM CUHE-()HOJIETOBOTO IIBETA.

Xoa npoBeaeHnst padoThbI:
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B Tetpaau s 1abopaTopHBIX pabOT CTYACHTHI 3aMOJIHAIOT TaOIHILy, 10 OKOHYAHUU PEaKINU

3apHCOBBIBAIOT MPOOUPKH C OKPAIIEHHBIMU PACTBOPAMU;

PacrBop PacrBop PactBop
rJIAIMHA JKHBOTHOI'O 0€JIKa pacTUTENbHOrO0 OesiKa

OTMepUTh C TOMOIIBIO MUTIETKH WM MEPHOU IPOOUPKH U HAIUTH B IPOOUPKH
o 10 mu1 ucciienyeMoro pactBopa

Jl06aBUTh B K1yt mpobupky 1o 2,5 mia 33% pacTBOp €AKOro HaTpa U nepeMeniaTh CMeCh

[TpunuTh MO CTEHKE HaKIOHEHHOU mpooupkH 1o kamwisiM 1 mit 0,2% pactBopa
MEIHOI0 Kynopoca

Ha6J'IIO,I[aTb 06pa3OBaHI/Ie KOJIbIla X €0 OUBET HA I'paHULC COITPUKOCHOBECHUA IBYX )KI/II[KOCTCI‘/'I

KEMC Ne 3 PEAKIIUSI ®OJIST

Jast mpoBeaenusi peakuuu PoJisl UCMOJIB3YIOTCSI PACTBOPBI KUBOTHOI0, PACTUTEILHOTO

66.]11(3, a TaKke pacTBOp KeJIaTHHA.

©CoNo~WNE

JI1s1 npoBe/ieHnsl peaKuMy UCIoJb3yeM ClleAylolue MaTepraJibl 1 000py10BaHHe
0,3% pacTBOp areraTa CBUHIIA,
40 % pacTBOp €IKOro HaTpa;
BonsHas OaHst; ra3oBasi ropeska;
[TpoOupku, MTATUBSI,
[TuneTku Ha 5 MI1; MEpHBIE IPOOUPKHY;
Pe3unoBbIE rpymIy;
CrekiisiHHBIE TPYOOUKH;
BeiTsoxHOM mIKad;
Pe3uHoBBIE IEpUaTKH.

CTy)IeHTLI O0TMEYAKOT, YTO peaKkuusl MPOBOAMUTCH MMOA BBITH/KHBIM lIIKaq)OM, TaK Kak

pPacTBOpPbI CBUHIIA TOKCHYHBI.

Cepocoz[epn(aume AMHWHOKHUCIIOTBI — HUCTCHUH U LUCTUH - IIPHU B3aHMOJICHICTBUM C alleTaToM

ceunia Pb(CH3COQO), natot uepHbIil uiiu Oypbiii 0caoK Cyib(uia CBHUHIA.

Xoa nmpoBeaeHus padoThI:

B TCTpaldb IJid J'Ia60paT0pHBIX pa60T NEPCHCCTU Ta6J'II/II_[y 1 3aI10JIHUTb Cé, 110 OKOHYaHHH

peaxkuuu 3aprucoBaTh MPOOUPKH C OKPAILIEHHBIMUA PACTBOPAMHU;

PacrBop PacrBop PacrBop
’KMBOTHOI0 0es1Ka PACTUTEIBHOIO Oes1Ka JKeJJaTHHA

OTMepUTh C TOMOIIBIO MUTIETKU WM MEPHOU TPOOHPKH U HAIUTH B IPOOUPKH
1o 1 mu1 ucciegyemMoro pacteopa

I[aﬂee 9Tallbl pa6OTBI MMPOBOAATCSA B BBITAXKKHOM H_IKa(l)y,
Mpru4cM HGO6XO)II/IMO HAACTb PC3NMHOBBIC IEPUYATKHU

C noMoI1bI0 CTEKJIIHHON TPYOOUKU HMPUIIUTE B KOXKIYI0 TPOOUPKY
110 1 MJ pacTBOpa €IKOro HaTpa U MO HECKOJIBKO Kalleslb PacTBOpa aleTaTa CBUHIA

OCTOpPOKHO HAarpeTh MPOOUPKHU C UCCIEAYEMBIMU PACTBOPAMHU Ha BOJISIHON OaHe

HaOnroate M13MEHEHNE OKPACKH PAaCTBOPOB, OTMETHUTh, KaK OBICTPO OHA pPa3BHBACTCS
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CTyI[eHTBI AeJIalT BbBIBOA O TOM, €CTh JIM B COCTaBe¢ SAMYHOI'O0 66.]11(3, PACTUTECJIBHOIO
66.11](3, JKeJJaTHHA cepocoacpkamiue aMUHOKHUCI0ThI.

KEHNC Ne 4 KCAHTOIIPOTEMHOBAS PEAKIIUS

J1s1 mpoBeeHUs] KCAHTONPOTEHHOBON pPeaKluH HCHOJb3YHTCS PAacTBOPbI KUBOTHOIO,
PACTHTEJIBHOI0 0€JIKa, a TaK/Ke PacTBOpP ’KeJIaTHHA, NPH ITOM HEOOXOAHMMBI Cieaylolue
MaTepuaJbl 1 000pPyI0BaAHHUE:

A30THas KUCII0Ta KOHIIEHTPUPOBAaHHAS;
PacTBOp aMMuaka KOHIEHTPUPOBAHHBIN;
Bonsnas OaHst; ra3oBasi ropenka;
ITpoOupku, ITATUBSI,

[TuneTku Ha 5 MI1; MEpHBIE IPOOUPKHY;
Pe3unoBbIe rpymy;

CrexistHHBIE TPYOOUKH.

BriTsokHOM mKad;

Pe3uHoBBIE IEpUYATKH.

©CoNoO~WNE

Xoa mpoBeaeHus1 padoThI:

B Terpaap st y1aGopaTopHBIX pabOT 3amojHsAeTcs TaOiauIa, MO OKOHYAHMM peakLHH
3apUCOBBIBAIOTCA MPOOUPKU C OKPALIEHHBIMU PACTBOPAMMU:

PacrBop PacrBoOp PactBop kejaTHHA
JKHBOTHOI0 0esIKa PACTUTEJIBHOIO OeIKa
OTMepHTh ¢ TOMOUIBIO MUMETKH UM MEPHOM MPOOUPKHU U HAIUTH B IPOOHPKHU
1o 1 mu1 uccieayemMoro pactTeopa
Janee sTanbl pabOThI IPOBOAATCS B BHITSHKHOM LIKady,
IpryYeM HEOOXOMMO Ha/IETh PE3NHOBBIE IEPUATKU
C noMoI1bI0 CTEKJITHHON TPYOOUKH HMPUIIUTE B KOKIYI0 IPOOUPKY
1o 5-6 karnenab KOHIIEHTPUPOBAHHON a30THON KHCJIOTBI
OCTOpOKHO HAarpeTh MPOOUPKHU C UCCIIEAYEMBIMU pACTBOPAMHU Ha BOJIIHOM OaHe
Habmoate n3MeHeHne OKpacku pacTBOPOB, OTMETHUTD, KaK ObICTPO OHA pa3BUBAeTCs
CMech OCTOPOXKHO OXJIAKIAIOT, JJISl 3TOT0 OIMYCKAIOT MPOOUPKY B XUMHUYECKHUI CTaKaH ¢ BOJIOM
3areM B KXy IPOOUPKY C MOMOUIBbIO CTEKIISTHHOM MajJ0YKH OCTOPOXKHO MPUIIMBAOT 110
KaIuisiM KOHIIEHTPUPOBAHHBIN pacTBOp aMMHaKa
Habmionate 3a COCTOSIHUEM OCaKa M U3MEHEHHEM OKPACKU MCCIIeyeMbIX PacCTBOPOB,
pe3yNbTaThl HAOJI0/IEHUS] 3aHECTH B TaOJIHILY

Ilo okoH4YaHUM pPadOTHI CTYEHTHI [1€JIAI0T BHIBO/JbI 0 3HAYEeHUH KAYeCTBEHHbIX peaKkluHuu
JJISL oTIpe/ie/IeHUs 0COOCHHOCTEeH CTPOoeHM sl 0eJIKOBbIX MOJIEKY.I.

3.4. JlabopaTopHas padoTa

Tematuka J'Ia60paTOpHBIX pa60T YCTaHaBJIIMBACTCA B  COOTBCTCTBUH C
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KOMIIETCHTHOCTHBIM ~ TOJAXOJIOM W COJIepKaHueM  o0menpodeccHnoHaIbHOMI
kommneteHiuu OIIK-2. Bcero B paboueii mporpamme B 3 cemecTpe npejcTaBieHbl 18
nabopatopHbIX paboT, B 4 cemecTpe npeacTabieHs 20 1a00paTopHBIX padoT.

Tembl (3a1aHus1) J1a00PATOPHBIX PadoT:
3 cemecTp

KadecTBeHHBIC peakiini Ha aMUHOKUCIIOTHI U OCIIKH.
CBolicTBa OEJIKOB.

CBolicTBa OEJIKOB.

N3o0anexkTpuyeckas ToUKa.

benku — ¢pepmenTsl. U3yueHnne cBONCTB (pEpMEHTOB.
benku-dbepmenTsl. Biusane BHEIITHUX (paKTOPOB HA aKTUBHOCTH (DEPMEHTOB.
benku-hepMeHThI aHTHOKCHUIAHTHON CUCTEMBI PaCTCHUIA.
benku-hepMeHTh aHTHOKCHUIAHTHON CUCTEMBI PaCTCHUIA.
CgoiicTBa yriieBoioB. KauecTBeHHBIC peaKIIMKM Ha YIIICBO/IBI.
0. CgoiicTBa yrieBoa0B. KauecTBeHHbIE peaKIIMK Ha YIIICBOJIBI.
1. Dxojoruuyeckass OMOXMMHS.

12. Dxonoruyeckas OMOXHUMUS.

13. CsoiicTBa JIUIINIOB.

14. CsoiicTBa TUIIUIOB.

15. HykneuHOBBbIE KUCIOTHI.

16. HyknenHOBBIC KUCIIOTHI.

17. BuramuHEbL

HRoOoo~NoO AWM R

4 cemecTp

1 N30upatenpHas IpOHUIIAEMOCTh TPOTOTLIA3MBI.
2 Bnusnue BHemHUX (aKTOPOB HA MPOHUIIAEMOCTH MPOTOTIA3MBI.
3 BnusHue TemnepaTypbl U peakilui Cpe/ibl Ha IeITeNbHOCTh caxapasbl (1-i stam).
4 Bnusitnue Temrnepatypsl 1 peakiMy Cpeibl Ha AesITEbHOCTh caxapasbl (2-if atam).
S. OnpeneneHue BOJHOTO TOTEHIMAIa PACTUTEIBHOM TKAaHU C  TOMOIIBIO
pedpakromerpa (mo MakcumoBy u IleTuHOBY).
6. OmnpeneneHue BOJHOTO aeduiuTa.
7. OnpeneneHue OCMOTHYECKOTO TOTEHIIMAla KJIETOYHOIO COKa  METOJIOM
J1a3MOJIH3a.
8. 3HAKOMCTBO C JIBUKEHUEM YCTBHII.
9. [TurMeHTHI 3e1€HOT0 JINCTa U (PU3UKO-XUMHUUECKHE CBOMCTBA XJIopoduIiia.
10. Pa3peneHue MATMEHTOB METOJIOM OYMa)KHOUM XpomaTorpaduu.
11. OnmnpeneneHne HHTEHCUBHOCTH JbIXaHHUS 1O  KOJIMYECTBY  BBIJICJICHHOU
yraeKkucsoTsl (1-if atam).
12. OmpeneneHne WHTCHCHUBHOCTH JIBIXaHHWS TI0  KOJIMYECTBY  BBIJCICHHOU
YTJIEKHUCIIOTHI (2-i1 3Tarm).
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13. OmnpeneneHue Koau4ecTBa aCKOPOUMHOBOM KUCIOTHI (1-1 ATam).

14. OmnpeneneHue KOIU4YeCTBa aCKOPOUMHOBOM KHUCIOTHI (2-1 ATam).

15. JlmarHocTHKa HYXJIaE€MOCTH pacTeHui B azore, docdope u kamuu (JIUCTOBAs
nuarHoctuka mo Marnunkomy K.I1.)

16. Hurubupyroiiee U CTUMYJIUPYIOIIee IeHCTBHE reTepOayKCUHA Ha POCT KOPHEH.
(1 — oram).

17. Harubupyromiee U CTUMYIUPYIOIIee TeHCTBUE TreTepoayKCHa Ha POCT KOPHEH.
(2 — oram).

18. Ompegenenue 3acyXOyCTOMYMBOCTH PACTEHUH IO HUX BOJOYJCP>KUBAIOIICH
CIIOCOOHOCTH.

19. Omnpegenenue xxapoyctoiunBocTU pactenuit (mo @. @. Maukoy).

JlaGopatopHble pPaOOTHl BBIMIOJIHSAIOTCS B COOTBETCTBUU C METOAUYECKUMU
YKa3aHUSIMU MO BBIMOJHEHHUIO Jab0paTOpHBIX padoT mo aucuuiuiuHe «dusuonorus u
OMOXUMUS PACTECHUI.

3.5. TecTroBbIe 3a1aHUA

[lo mucummuinHe «®PuU3HOIOTUA U OUOXHMHS PACTEHHUI» MPEAYCMOTPEHO
IIPOBEJCHUE NMUCBMEHHOIO TECTHpOBaHMA. B KaxaoMm Tecte 6 BOIPOCOB, BpeMs s
TEeCTUpOBaHUA — 12 MUHYT.

[IncbMEHHOE TECTUPOBAaHUME pAacCCMATPUBACTCS KaK TEKyLIMHA  KOHTPOJIb
YCIIEBAEMOCTH U MPOBOAUTCS IOCIIE U3YYECHUS ONPEIEICHHOIO pa3jena AUCLUIUIMHBIL.
Lenp TecTUpoOBaHMS: YIIIYyOUTh, CUCTEMATHU3UPOBATH W 3aKPENUTh TEOPETHUYECKUE
3HaHUS 00YYaIOIIMXCS, TPOBEPUTH CTETIEHb YCBOSHUS OJTHOM TEMBI MJIM BOIIPOCA.

Pe3ynbTaTel TECTHPOBAaHMS YUYUTBHIBAIOTCA NPH INPOBEACHUH IPOMEKYTOUYHON
aTTECTallNH.

[Ipumep TeCTOBBIX 3aaHUM.
JlabopaTopHoe 3aHATHE 10 TEME
«PazneneHre MUrMEHTOB METOJI0M OYMa)KHOM XpomaTorpadum.

Tema «DoTocuHTE3Y.

Bapuanr 1
1. doTtocunTe3 — 3TO:
A) oOpa3zoBaHHe OPraHUYECKHUX BEIECTB HA CBETY U3 YTJIEKHUCIIOTO Ta3a U BObBI
B) pacxogoBaHue OpraHMYECKUX BEIIECTB C OCBOOOKICHUEM YHEPTHUU
C) pacuienjieHne OpraHM4eCcKuX BeIeCTB
D) npeBpaiiieHre OpraHnIeCcKUX BEIIECCTB U SHEPTUU
E) o6pazoBanue ATO
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2. ®OTOCUHTE3 MPOUCXOIUT B:
A) BakyosIX

B) xnopomnacrax

C) xpomoruiactax

D) neiikoracrax

E) sape

3. CTpyKTyphl BHYTpEHHEH MeMOpaHbl XJIOpOIUIacTa, UMeroe GopMy THUCKOB
Ha3bIBAIOTCA HH#H

4.B mpouecce (poTocMHTE3a Ha3eMHbIE pacTeHusi oOpaszyrorT ### MIpa. T
OHMOMacCHI B I'0JI

5. Exeronmno B xoae ¢oTocuHTe3a B arMmocepy mocTymaer H#H#  Mipa. T
KHCJIOPO/JIA.

6. Y Hexkotopsix C3 — pacTeHU MHTEHCUBHOCTD (POTOJIBIXaHUSI MOKET JIOCTUTATh
### % OT UHTEHCUBHOCTH (DOTOCHHTE3a

3.6. Tunosoii pacuer

[TucbMeHHBIN Onpoc MPOBOAUTCS B (popMe TUTIOBOTO pacuera. THMOBOM pacyeT —
METOJI, KOTOPBbIM TMO3BOJIIET BBISIBUTH YPOBEHb 3HAHWW, YMEHHM U HaBBIKOB,
CIIOCOOHOCTEH M APYTUX KAYECTB JIMYHOCTH, & TAKKE MX COOTBETCTBHUE OMPECICHHBIM
HOpMaM IIyTeM peUIeHUs, HHAMBUAYAJbHBIX I KaXKIOTo oOydaromerocs psaa
CIICLIMAJIbHBIX 3a7ay. TeMaTuKa 3aHATHM C HCHOJIb30BAHMEM METOJIOB THUIIOBBIX
pacyeToB YCTaHABIMBACTCS B COOTBETCTBUU C pabouell MpOrpamMMol JUCIUTUTHHBI
(momynst). KonnuecTBo BapraHTOB 3a/1aHui TUioBoro pacuera — 20.

IIpumep HeCKONbKUX 8APUAHIMOE MUNOBLIX PACYEMO8
1. 3a BereTauMOHHBIA MEPUOJ pacTeHHE Hakomwio 1,5 Kr OpraHuYecKoro
BEIllECTBA M ucnapuio 3a 3To Bpemsa 250 1 Boawl. Ompenenure NPOAYKTUBHOCTH

TpaHCIIMpau.

2. B nponiecce npixanus s6a0ku Beiaeamm 240 mr CO2. CKoOJIbKO KHCIOpOaa
OHM TIOTJIOTHIIH, €CITU U3BECTHO, UTO UX JIbIXaTeIbHBIN KO3 GUIIMEHT cocTaBisieT 1,2.

3. 3a 1 4 B mpouecce GOoTOCHMHTE3a pacTeHHE YCBOMIO 250 MI' YIJIEKHCIIOTO ra3a u
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Hakomwio 0,1 r© cyxoil wMmaccel. Beruucnure koddduimeHt dddekTuBHOCTH
dboTocuHTe3A.

3.7. Py0GeskHblil KOHTPOJIb

3 cemecTp
Bonpocsl pyoe:knoro kourpoJsi Ne 1

Bonpocwi, paccmampusaemvlie Ha ayOumopHbIX 3aHAMUIX

1. buoxumusa xak Hayka. Mcropus pazsutusa Ouoxumuu. [Ipenmer, uenb u 3agauu
OMOXMMHH PaCTEHUU.

2. Metoapl OMOXUMHUYECKMX HccieoBaHuid. TexHuka gabopaTopHbBIX paloT.
[IpaBuia TeXHUKH 0€30MaCHOCTH.

3. XUMUYECKUE CBSA3U. THIBI XUMUYECKMX PEAKIMM, MPOTEKAIMUX B KHUBBIX
KJIETKaX.

4, Bopna u €€ cBoiictBa. [ maparanus.

S. buoxumuyeckas SHEpPreTHkKa: 3aKOHbl TEPMOJMHAMHUKH, TEPMOIMHAMUYECKUE
(GyHKLIMH.

6. Camonpou3BOIbHOE MPOTEKAHUE OWOXUMHUYECKUX peakiui. 3aKoH AeHCTBUS

Macc. 3HauYeHHE OKHUCIIMTEILHO-BOCCTAHOBUTEIBHBIX peaKuHﬁ JIIA (bYHKLII/IOHI/IPOBaHI/IH
KHNBBIX CUCTCM.

7. OOmen BemectB. Ilomstme 00 o0oOMEHeE BEIIECTB, INIACTUYECKMH U
HHEPTreTUYECKUM OOMEHBI, JTOKAIM3AIUS MTPOILIECCOB B KJIETKE U 3HAUCHUE.

8. [TepBUYHBII 1 BTOPUYHBIA OOMEHBI BEIIIECTB.

9. CoenuHeHnss ¢ Makposprudueckumu cBsi3amMu. AT —  yHUBepcanbHbIN

NEPEHOCUYMK SHEPTUHU KUBBIX OPTaHU3MOB. OPIaHU3MOB.

10. AMHHOKHCIOTHI U O€TKH. AMUHOKHCIIOTHI: CTPOCHHE MOJEKYJ, KIacCH(PUKAIUI
1 (yHKIMH aMUHOKHUCIIOT. KauecTBeHHbIE peakui Ha aMUHOKHUCIIOTHI U OEIKH.

11.  OcobGeHHOCTH CTpOoeHUs OeIKOBBIX MoJieKyJ. CBOMCTBA M (PYHKIHMH OEIKOB B
pacTeHuu.

12. W3osnextpuyeckas Touka. Biugaue pH Ha ocaxaeHue pacTUTENbHBIX H
KUBOTHBIX OCJIKOB.

13.  OcaxneHue pacTUTENbHBIX U JKUBOTHBIX OEJIKOB MOJ JEHCTBHEM pPA3IUYHBIX
BHENIHUX (haKTOPOB.

14.  A3oTHBIN 0OMEH pacTeHWH. AMHUHOKHUCIIOTHBIM M OEIKOBBI OOMEHBI. Y CBOCHHUE
a30THCTBIX COEIMHEHUHN paCTEHUSIMHU.

15. CunTe3 u pacnaj i aMUHOKUCIIOT U OEIKOB.

16. AMUHBI, TOJHUNEOTHILI PACTCHHIA.

17. Tlonsitue o xkaranuze. Bunpl karanusa. [Ipu3Haku kaTaau3aTopoB.

18. buonornyeckue KaTanu3aTopbl, WIM (EPMEHTHI: KiaccU(UKAIUs, MEXaHU3MbI
JIEHCTBUS U CBOMCTBA.
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19. Bnusnue BHemHUX (PAKTOPOB HA aKTUBHOCTH (epMeHTOB. benku-hepMeHTbI
AHTHUOKCHJIAHTHOW CUCTEMBI PACTEHUH.

BO?ZpOCbl OJI51 CAMOCMOSIMENbHO20 U3ydeHusl

1. S nepHbIit MAarHUTHBIA PE30HAHC, HOHOOOMEHHAsI XpoMaTtorpadusi.

2. Merton nonmmepazHoi niernHo peakiuu (ITL[P).

3. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

4, OpraHnyeckue BelIeCTBa.

5. [TonsiTue o GmomomMMepax.

6. XHUMHUYECKUHN COCTaB PACTUTEIBHON KIIETKU.

7. XuMudeckuil coctaB U (yHKIUU pudbocoM. MeToasl BbIIeICHHUS PUOOCOM U3
KJIETKH.

8. XUMUYECKHUI COCTaB KJIETOYHON 000JI0UKU PACTUTEIHLHOMN KIIETKH.

9. CtpoeHue u CBOMCTBAa KOPEPMEHTOB.

Bonpocsl py0e:kHOT0o KOHTPOJIst Ne 2

Bonpocwl, paccmampusaemvie na ayoumopHuix 3aHAMUAX

1. VYrneBosbl. OCOOEHHOCTH CTPOCHUS M CBOMCTBA YIJIEBOJIOB.

2. Kinaccel yrineBosioB. @yHKIMHM YIJIEBOAOB B pacTeHUU. KauecTBEeHHbIE peakinu
Ha yTJIEBOBIL.

3. VYrneBoaneii oOMeH. OCOOCHHOCTH TMPEBpAIICHUS YIJIEBOJOB B PACTCHUH.
DOTOCUHTES.

4, dopmbl aHA3POOHOTO METa0O0IM3Ma: TIIMKOJIN3, TEHTO30(PoChaTHBIN MyTh.

5. [lonatre o JbIXaHWUU: aHA’YPOOHOE MbIXaHUE, a’POOHOE JIbIXaHUE, KJIETOUYHOE
neIxague. I mokoHeoreHes.

6. [ukn KpeGca (ki au- U TpUKapOOHOBBIX KUCIIOT).

7. DNEeKTPOHTPAHCHOPTHAS LIENTb MUTOXOHAPHIA.

8. [Tonsitue o nmununax. Knaccel, cBolictBa W GyHKIMU JUMUAOB. KadecTBeHHBIE
peaKkuu Ha JUMUbI.

9. JKupoBble uncia: KUCIOTHOE, HOAHOE.

10. OOmeH IUIUIOB: CHHTE3 U pacla.

11.  OxkwucneHue KUPHBIX KUCIOT. [ TMOKCUIIATHBIN IIUKJI.

12.  OcobeHHOCTH CTpPOEHHMs, CBOWCTBA M (PYHKIUMU HYKJIEHMHOBBIX KHCIOT.
Hyxmeorupr.

13. OOMeH HyKJIEHMHOBBIX KHUCIOT. CHHTE3 HYKJIECOTHAOB. Pacnaj HyKIEHHOBBIX
HYKJICOTHJIOB U HYKJIEMHOBBIX KHUCIIOT.

14. Tlonstue o MmaTpuyHOM cuHTe3e. Permukarus. Tpanckpumnius. TpaHcasius.

15. Buramunsl. CTpoeHue, cBoicTBa, PyHKIMH, pazHooOpa3ue BUTaMUHOB. CUHTE3
BUTaMUHOB. KauecTBeHHbIE peakMd HA BUTAMUHBI.

16. Opraamueckue kucioTel. CTpoeHHe, CBOWCTBA, (QYHKINH, pazHOOOpa3ue
OopraHu4eckux Kuciaot. CUHTE3 U pacnajl OpraHuYeCKUX KUCIOT.
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17. BropuuHblii 00MEH pacTeHUW. XJIOopoWIIbI, H3OMPEHOMUbI: CBOWCTRBA,
GyHKIUY, TOKAIH3aIHsl B KJIETKE, 0COOEHHOCTH CHHTE3a U pacmnaja. BivsHrue BHEITHUX
(hakTOpOB Ha BTOPUYHBIA OOMEH.

18. DOxonoruueckas onoxumus. [Ipenmer, enu u 3aa4u SKOJIOTUYECKON OMOXUMUMU.
19. UYyxkepoanble coeauHeHHs (KceHOOMOTHKH). Pa3zHooOpa3ue KCeHOOHWOTHKOB.
[IpeBpamieHne  KCEHOOMOTHKOB B  PAacTeHWW. BrusHue KCEHOOMOTHMKOB  Ha
MIPOHMUITAEMOCTD TIJIA3MAJIEMMbI PACTUTEIIHEHON KIIETKH.

20. buoxuMuueckne MEXaHWU3MBI aJanTallid pPACTCHWA K BBHICOKUM U HU3KUM
TEeMIIepaTypaM BO3yXa, 3aCyXe, TXKEIBIM METalljlaM, 3aCOJICHHIO.

21.  DKONOro-0MOXMMHUYECKOE B3aUMOACHCTBUE MEXAY PACTEHUSIMHU W OpPTaHU3MaMU
Pa3TUYHBIX CUCTeMaTH4YecKuX rpym. [TonsTrue 06 amienonaTuu.

BOI’lpOCbl 07151 CAMOCMOSIMENIbHO20 U3y4erHus

1. Jlutuzier pactenuid. JIunuasl OMOJTOTHYECKUX MeMOpaH.
2. [IpeBpallieHr€e U JIOKAIW3aLUs JIMIUA0B B PACTUTEIBLHOMN KIIETKE.
3. O¢dupHble Macna, aHTOIMAHBI, (HJIABOHOMJIBI, AJKaJOWJIbI: CBOWCTBA, (YHKIIHH,
JIOKaJIU3alus B KIETKE, 0COOEHHOCTH CUHTE3a U paciiaja.
4, B3auMopeiicTBue BBICIINX pacTeHUN U OakTepuid, TpuOOB, BOJOPOCIIEH, BBICIIUX
pacTEHHI1, J)KUBOTHBIX.
S. Oco0EeHHOCTH XMMHYECKOT0 COCTaBa KJIETKU I'PUOOB.
6. Oco0eHHOCTH 0OMEHA BEIIECTB HU3IINX PACTEHUH.
7. DKOJI0r0-OMOXMMHYECKHE B3aUMOJECHCTBUSI MEXKIY KYJIbTYPHBIMU PACTEHUSIMH U
COpHSIKaMH.
8. AHTpOIOTeHHBIE OMOJIOTMYECKHA AKTUBHBIC BEIIECTBA.
4 cemecTp

Bonpocsl pyoe:knoro kourpoJsi Ne 1

BOI’lpOCbl, paccmampueaemvle HA aydumoprlx SAHAMUAX

1. Kpatkas uctopust pazsutusi pu3noiaoruu pactrenuii. Mecto pu3noiaoruu
pacTeHuil B cucTeMe OMOJIOTUYECKUX TUCHUILIKH. [IpeameT u 3agaun HayKu.

2. DKOJIOTMYECKOE HaIlpaBJIe€HUE COBPEMEHHOU (PU3MOJIOTHH PACTEHUH, €ro
CYIIHOCTb U 3HAYCHHUE.

3. buonornyeckue MeMOpaHbl, UX CTPOEHUE U PYHKIIUU.

4, DepMEHTBI, UX CTPOCHUE, MEXAHU3M JECUCTBHUS.

5. Knaccuduxanus ¢pepmMeHTOB.

6. [TpoHHIIaeMOCTh KJIETOYHBIX MEMOPAH JIJIsl BEUIECTB PA3IMYHON XUMUYECKOM
MPUPOIBI.

1. Mem6pannbie iepeHocurky. [1acCHBHBIN U aKTUBHBIN TPAHCIIOPT BEIIECTB.
8. KieTka kak ocCMOTHYECKasi CUCTEMA, NOCTYIUIEHHE BOJIbI B PACTUTEIBHYIO
KJeTKy. Ponb HaOyxaHus B OTJIOIIEHUH BOJBI.

9. Cnaraembie Bogooomena. Boanbiit 6ananc. Bogubiii geuuuT 1 ero BUABL.

10. ®opwmel BojbI B KiIeTKe. Poib CBOOOIHOM 1 CBSI3aHHOMW BOJBI B )KU3HHU PACTECHUMN.
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11. BopaHbIil IOTEHIMAT KaK [T0KA3aTelb, ONPEACIISIOIINN OCTYINIEHUE BOJIbI B
pacTeHue.

12.  ®opwmsbl BOJbI B IOYBE: IPaBUTALIMOHHAS, KaWLISPHAs U TUIEHOYHAS.

13.  Poap M0O70/10r0 KOPHEBOTO OKOHYAHHUS B MOTJIOIEHUH BOJBI.

14. IlaccuBHOE M aKTUBHOE IOTJIOLIEHUE BOJbI KOPHEBOU cucTEMOH. «Ilnau» n
I'yTTaLHs.

15. MexaHu3M JeiCTBUS KOPHEBOIO JaBJICHUS.

16. ®dusuonoruueckas poib TpaHCIUpPALUU. THUITBI TpaHCHUpPALUU. MeXaHU3MBI
YCTBUYHBIX JIBUKECHHM.

17. TloMKUIOTHIPUYECKUE U TOMOMOTUAPUYECKUE pacTeHUs. BoaHbIN pexxum
pacTeHMid pa3HbIX YKOJOTUUECKUX TUIIOB U Pa3HBIX )KU3HEHHBIX (POPM.

Bonpocwt ona camocmosmenvroco uzyuenus

. benku, ux ctpoeHue u GyHKIUU.
. YTIIeBOIbl, UX CTPOCHUE U QYHKIUH.
. Kupsl, ux crpoeHre u QyHKIHUH.
. BuTaMuHBI 1 UX 3HAYEHUE B KU3HU PACTCHUMN.
. HykJienHOBBIE KHCIIOTBI, UX CTPOCHUE U QYHKIUH.
. [lonsaTue o koHcTaHTE MUExasiuca.
. 'unoTe3bl 0 B3aMMOACHCTBUM aKTUBHOTO IIEHTpa (hepMEHTa C CyOCTpaTOM.
. BiusiHne TemmnepaTypbl Ha CKOPOCTh (DEPMEHTATUBHBIX PEAKIIHA.

. Bnusnue pH cpenbl Ha ckOpocTh (hepMEHTATUBHBIX PEAKIIHIA.
10.Maruburops! GepMeHTOB.
11. KoHKypeHTHOE U HEKOHKYPEHTHOE MHTMOMPOBAaHNUE (DEPMEHTOB.
12. TpancnupanOHHBIE TTOKA3aTEIH.
13. Bnusinue abuotudeckux (pakTOpoB BHEIIHEH Cpelibl Ha TPaHCIIUPALIUIO.
14. Biusinue pakTOpoB BHEIIHEH Cpe/ibl Ha MOIJIOIIEHNE BOIbI pACTEHUEM.

O o0 ~NONWUN B W —

Bonpocsl pyoe:kHOro KOHTPOJisi Ne 2

Bonpocul, paccmampusaemvle Ha ayOumopHvIX 3aHAMUAX

1. [TnanerapHoe 3HaueHHe POTOCUHTE3A U €r0 PUZUKO-XUMHUECKask CYIIHOCTb.
2. Jluct kak opraH @orocuHTe3a. XJIOPOIMJIAcCThl Kak (OTOCUHTETUYECKHE
CTPYKTYPHI JTUCTA.

Crpoenue xiopoduiiia, ycioBus o0pa3oBaHus U pa3pylieHus Xjaopoduia.

doTOCHHTE3 KaK COYETAHHE CBETOBBIX M TEMHOBBIX PEaKIIHIA.

CaetoBble peakunu poTocHUHTE3a (CBeTOBas (paza).

TeMHOBBIE peakiuu (poTocuHTe3a (TeMHOBas ¢aza).

C4- nyrs ¢dorocunresa (uukn Xerya-Crmoka-Kaprumoa). OcobGeHHOCTH
otocunTe3a y C3 - u C4- pacTeHui.

MeTtabonu3m yriepoja no THUILY TOJICTIHKOBBIX.

3aBUCUMOCTH ()OTOCHHTE3a OT A0MOTUYECKUX U OMOTHYECKHUX (DaKTOPOB.
10.  AnpoOHoe u aHa’poOHOE ABIXaHUE, 3HAYCHHUE JBIXaHUS B )KU3HU PACTCHHI.
11. CyOcTpatbl AbIXaHUS U ABIXATEIbHBIA KOAPPUIIUCHT.
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12.

NHTEHCMBHOCTH JAbIXaHHA.

13. OcHOBHbIE YyTH OKUCIEHUS JbIXaTEILHOrO cyOcTpara.
14. AmnaspoOHas ¢aza apixaHus (TJIMKOIU3).
15. AonpoGHas ¢aza nprxanus (ki Kpeoca).
Bonpocwl ona camocmosamenvro2o uzyuenus
1. [IMrMeHTHI XJI0POILIACTOB.
2. Yucras npoAyKTUBHOCTh (POTOCHHTE3A.
3. DOTOCUHTETUYECKUN TOTEHIUAT.
4, HNuTencuBHOCTH (POTOCHHTE3A.
S. Bnusinue BHyTpeHHUX (aKTOpOB Ha OTOCUHTES.
6. Bnusinue BHEmHUX (akTOPOB HA (POTOCHUHTES.
7. [Tonsatue o C3- n C4 — pacTeHHUsIX, UX CPAaBHUTEIIbHAS XapPAKTEPUCTHKA.
8. @oTOIPIXaHUE.
9. Bnusinue abnotnueckux pakTopoB HA UHTEHCUBHOCTD JbIXaHMSL.
10. MexaHu3M JbIXaHUs PaCTCHUM.
11.  Tumbl OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.
12.  CyOcTpatbl AbIXaHUS U AbIXaTEIbHBIA KO DUITHECHT.
13.  OxucnurensHoe GocPOpUIUPOBAHUE.
14. Bunosas cnenuduka JbIxaHusl.
15. BayrpeHHue (HakTophl JIbIXaHHUS.
16. VIHTEHCHBHOCTH JbIXaHUS U €€ 3aBUCUMOCThH OT BHEUTHUX U BHYTPEHHHUX
(haxTopoB.
17. Bnusgnue BHEMHHUX ()aKTOPOB HA MHTEHCUBHOCTH JbIXaHUSI.
18. Dkomorus abIXaHUSL.
19. PerynupoBaHue IbIXaHUS MPU XPAHECHUH CEMSH U COYHON TPOTYKIIHH.
20.  OxwucnutenbHoe GhochopuiipoBaHueE.
Bomnpocsl py0eskHOro koHTpoJs Ne 3
Bonpocul, paccmampusaemvle Ha ayOumopHvIX 3aHAMUAX
1. OO6miee npeAcTaBICHUE O MUHEPATHHOM MUTAHUM PACTCHUH.
2. Heobxoaumbie pacTeHUIO Makpo- M MHUKPODJIEMEHTHI U UX (PU3HOJOTHYECKAs
pOJIb.
3. JlnarnoctTuka MUHEPAIBHOI'O TUTAaHUS PACTCHUM.
4. KopreBast cuctema Kak Creluain3upOBaHHBIA OpraH MOTJIOMICHIS] MUHEPaTbHBIX
AJIEMEHTOB.
5. [TornomnieHre MUHEPATBLHBIX YJIIEMEHTOB PACTCHHEM.
6. TpaHcropT MUHEpaIbHBIX BEIIECTB B PACTCHUHU.
7. Oco0eHHOCTH HUTPATHOTO U AaMMOHMMHOTO MTUTAHUS PACTCHU.
8. [TonsaTHe 0 pocTe pacTeHUM.
9. OUTOrOpMOHBI U UX (PU3UOTOTHUECKAS POJIb.
10. Hcnonb3oBaHue PUTOTOPMOHOB B C.-X. IPAKTHKE.
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11. JIsmxenue pactenuit. dororponusm. ['eorponusm. [pyrue Buabl TPOMU3MOB.
Hacrun.

12. IlepuoaUYHOCTH POCTa COCTOSIHUE MTOKOS Y PACTECHUM.

13. Buusanaue GakTopoB BHEIIHEN Cpe/ibl HA POCT PACTCHUM.

14. OwnTOTEHE3 U ero MepuoInu3aIusl.

15. VYcnoBus mnepexolia pacTeHH OT BEreTaTMBHOTO pOCTa K PEMNPOIYKTUBHOMY
pa3BuTHIO. POTONEPUOIN3M U SIPOBU3AIIUS.

16. dusHonoOruUecKre OCHOBBI OMBUICHUS U OIJIOJOTBOPEHHUS.

17. OOmiee npeacTaBiIeHUE O BIUSAHUU SKOJIOTMUECKUX (PAaKTOPOB HA PACTUTEIHHBIN
OpraHU3M.

18. ApanTamus MO OTHOIIEHHIO K CBETY: PAaCTEHHUS CBETOJIOOHMBBIC, TEHETIOOUBHIC,
TE€HEBBIHOCIIMBBIE.

19. Apamrtamuss MO OTHONIIGHHIO K TEMIIEpaType:  XOJOJAOCTOWKOCTH,
MOPO30yCTOUYUBOCT.

20. OcHoBHbIE CMOCOOBI TOBBIIMIEHUSI XOJOJOCTOMKOCTH M MOPO30YCTOWYMBOCTH.
3UMOCTOMKOCTb.

21. KapoycroitunBoCTh. 3aCyX0yCTOWYUBOCTb.

22.  ConeyCToMYnBOCTh. ['a30yCTONYUBOCTD.

Bonpocu ona camocmosamenvnozo uzyuenus
1. Oco0EHHOCTH HUTPATHOTO U AaMMOHUHHOTO TUTAHUSI PACTEHHI.
2. [TpyurHbl HAKOTUIEHHSI M30BITOUYHBIX KOJIMYECTB HUTPATOB B PACTEHMSIX U IyTH
WX CHWDKEHUS B CEIIbCKOXO35IMCTBEHHON TTPOAYKIIHH.
Mukopu3za u ee 3HaueHHuEe B MUHEPAJIbHOM MUTAHUM JIPEBECHBIX PACTEHUM.
BolpamyBanue pactenuii 0e3 mo4ssbl.
OTHOMIEHNE PACTEHUH K KMCIOTHOCTH U IETOYHOCTH CPEJIBI.
TeopeTndyeckoe 000CHOBaHNE MPUMEHEHUSI MUHEPAJIBHBIX yI00PEHUM.
MexaHu3M MOTJIOIEHNS] MUHEPAJIBHBIX 3JIEMEHTOB PACTEHHUEM.
Pob MOrIOMEHHBIX MUHEPAIBHBIX 3JIEMEHTOB B PACTEHUMU.
B3auMHoe elicTBHE HOHOB: aJJUTUBHOCTb, CHHEPIU3M, aTarOHNU3M.
0. BuemrHue npu3HAKU a30THOTO T'OJIOIAHUS PACTEHUHN.
11. Baemnue npusHaku ¢HochOpHOTO roJI0TaHNS PACTCHU.
12. BHemHue NpU3HAKU KAJIMHUHOTO TOJIOIaHUS PACTECHUH.
13. Ilpu3Haku HejpOCTaTKa B paCTEHUU MarHus, >kenesa, 00pa U LMHKA.
14.  Tlpu4uHbBI MOKOS CEMSH U IPUEMBI YCKOPEHMS UX MTPOPACTAHUS.
15. Perenepaiius y pacTeHuM.
16. ®usnoIOrMYecKre OCHOBBI ONBUICHUS U OTUIOJOTBOPEHUSI.
17. Koppenduus v noiasipHOCTb.
18. Opranuueckue BenieCTBAa BTOPUUYHOTO MPOUCXOKICHUS.
19. Cucrtema perymsiuuyd U YIpaBJI€HUsS MNpPEBpaIlCeHUEM OPraHMYEeCKUX BEIIECTB B
pacTeHuu.
20. IlepuoanyHOCTH POCTa M COCTOSIHUE TIOKOSI Y PACTEHUIA.
21. BausHue GakTOpOB BHELIHEH Cpebl HA POCT PACTEHU.
22. BrausHue Ha pacTeHUs U30bITKA BOJbI B ITOYBE.
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23. ]JleiicTBUE MOHM3UPYIOUIUX U3ITyYCHUH.
24.  YCTOMYMBOCTb PACTEHUM K MATOI€HHBIM MUKPOOPTaHU3MaM.
25.  YCTOMYMBOCTBH PaCTEHUM K TSHKEIBIM METaslIaMm.

3.7. IlpoMexyTOYHAsI aTTECTALMS

Bua npoMexxyToyHO#l aTTecTaluu Mo AUCUHUIUIMHE «DU3HOJIOTUS U OMOXUMUS
pacTeHui» B COOTBETCTBUH C yU€OHBIM IJIAHOM IO HampasiieHuto moarotoBku 05.03.06
DKO0JIOTUs U PUPOAOIIOIL30BaHuE — 3aueT (3 cemecTp), 3Kk3ameH (4 cemectp).

K BOIIpOCaM 3a4€CTa U K 3K3aMCHAITMUOHHOMY 6I/IJ'I€Ty MNpUIararoTCA MPaKTUICCKUC
3aJaHHA.

3 ceMecTp

BOHpOCBI, BBIHOCHUMBIC HA 3Q4Y€T

1. buoxumus kak Hayka. Mcropust pazsutusa ouoxumuu. [Ipeamer, uens u 3agadu
OMOXMMUU PACTEHH.
2. Metoapl OMOXMMHYECKUX HCCICIOBAaHUN. SAepHBIA MarHUTHBIA pE30HAHC,

noHooOMeHHass xpomatorpadusi. Meron nonumepazHou nenHoil peaxuuu (ITLP).
Texnuka madopatopHsix padoT. [IpaBuia TeXHUKH OE30MaCHOCTH.

3. ATOMHO-MOJIEKYJISIPHOE YUYeHHE. XUMUYECKre CBs3U. OpraHuyecKue BEIIECTBA.
[TonsaTue o GuononMmepax.

4, THUNbI XUMUYECKUX PEAKIAM, TPOTECKAIOIINX B )KUBBIX KIECTKAX.

5. XUMHUYECKHI COCTaB PACTHTEIHHOM KJICTKH. XMMHYCCKHH COCTaB M (DYHKIIUH

prubocoM. MeTonbl BBIACICHUS PUOOCOM W3 KJICTKH. XUMHUYECKUH COCTaB KIIETOYHOMN
000JI0YKH PACTUTEIHHON KIICTKH.

6. Bona u e€ croiictBa. ['maparamms.

7. buoxumudeckas >HeEpreTuka: 3aKOHbl TEPMOAMHAMUKH, TEPMOIMHAMUYECKHUE
GyHKIMH.

8. Camonpoun3BOIbHOE MPOTEKAaHUE OWOXUMHUYECKUX peakiui. 3aKoH JAeHCTBUS

Macc. 3HaueHUE OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUi I (yHKIIMOHUPOBAHUS
KUBBIX CHCTEM.

9. OOmen BemiectB. Ilonstme 00 o0oOMEHe BEIIECTB, INIACTUYECKHHA H
DHEPTEeTUYECKUN OOMEHBI, JJOKAIHU3AIMs MTPOIIECCOB B KJIIETKE U 3HAYCHUE.

10. IlepBuUuHBII U BTOPUYHBIA OOMEHBI BEIIECTB.

11. Coemunenuss ¢ MakpodpruueckuMu cBsa3sasMu. AT® — yHUBepcalbHbBIN
MEPEHOCUMK SHEPTUH KUBBIX OPTaHU3MOB OPTaHU3MOB.

12. AMUHOKHCIIOTHI M O€IKH. AMUHOKHCIIOTHI: CTPOCHHE MOJICKYJ, KiIacCudUKaIus
1 QYHKIIMA aMHHOKHUCIIOT. KauecTBeHHBIE peakIuy Ha aMUHOKHUCIIOTHI M OCITKH.

13.  OcobeHHOCTH cTpoeHHUsI OeaKOBBIX MoJiekys. CBoMcTBa UM (PyHKIIMH OCIKOB B
pacTeHuu.
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14. W3osnextpuyeckas Touka. Bnusaue pH Ha ocaxaeHue pacTUTENbHBIX U
KUBOTHBIX OEJIKOB.

15. OcaxaeHue pacTUTEIbHBIX U YKUBOTHBIX OEJIKOB MOJ| JEHCTBUEM pa3IUYHBIX
BHEITHUX (PaKTOPOB.

16. A3OTHBIN 0OOMEH pacTeHUH. AMHUHOKHUCIOTHBIM U OENKOBBIH OOMEHBI. Y CBOCHHUE
A30TUCTBIX COCTMHEHUHN pACTEHUSMH.

17. CunTe3 U pacnajJ aMUHOKHUCIIOT U O€JIKOB.

18. AMUHBI, IOJTUMNENTUIBI PACTCHUN.

19. TIlousartue o karanuze. Buapl katanuza. [Ipu3naku kataan3aTopos.

20. buosornyeckue Kataau3aTOpbl, WM (EPMEHTHI: KiIacCHU(PHUKAIUSA, MEXaHU3MbI
neiicTBus u cBoiicTBa. CTpoeHHE U CBOMCTBA KOPEPMEHTOB.

21. BnausHue BHEmHUX (DAaKTOPOB Ha AKTUBHOCTH (pepMeHTOB. benmku-depmeHTHI
AHTHUOKCHJIAHTHOW CHCTEMBI PACTCHUM.

22.  YraeBonbl. OcOOEHHOCTH CTPOEHUS U CBOMCTBA YIJIEBOJIOB.

23. Knaccsl yrneBonoB. dyHKIMU yrieBoJOB B pacTeHUH. KauecTBeHHbIE peakuuu
HAa YIJIEBOBI.

24.  VYraeBonHblii oOMeH. OCOOCHHOCTH MPEBpAILIEHUS YIJIEBOJOB B PACTEHUHU.
doTocuHTE3.

25.  ®opwmbl aHa3pOOHOTO MeTabOoIM3Ma: TIIMKOJIN3, IEHT030(ochaTHBIN MyTh.

26. IlomaTre O NOpIXaHWH: aHA’POOHOE IBIXaHWE, adPOOHOE IbIXaHWE, KIETOYHOE
neIxague. | mroKoHeoreHes.

27. uxa KpeGca (uuki au- U TpUKapOOHOBBIX KUCIOT).

28.  DJEKTPOHTPAHCIOPTHAS IIETTh MUTOXOHAPHUH.

29. Tlonsarue o munuaax. Kmaccel, cBoiictBa u (GyHKIMK nunuaoB. KadecTBeHHBIE
peaKiuy Ha JTUTTU/IBL.

30. JIumuaer pactenuid. JIumuapl GMOIOTHYECKIX MEMOpaH.

31. JKuposble uncna: KUCIOTHOE, HOITHOE.

32. OOmeH nuMUIOB: CUHTE3 W pacmnaj. [IpeBpaienue U JOKamu3alus JUIHIOB B
PaCTUTEIBHOU KIIETKE.

33.  OxwucieHue >KUPHBIX KUCIOT. | THOKCUIATHBIN ITUKIL.

34. OcoOeHHOCTH CTpOCHHS, CBOWCTBA W (YHKIMU HYKIEHHOBBIX KHCIOT.
Hyxieornapr.

35. OOMeH HYKJIEHMHOBBIX KHUCIOT. CHUHTE3 HYKJIEOTHIO0B. Pacmajn HyKJIEHMHOBBIX
HYKJICOTH/IOB U HYKJIEHHOBBIX KHCIIOT.

36. Ilonsarue o MarpuuHoM cuHTte3e. Perukanus. Tpanckpunuus. TpaHcasius.

37. Butamunbl. CtpoeHue, CBOMCTBA, (PyHKIMHU, pa3HOOOpa3re BUTaMUHOB. CHUHTE3
BUTaMUHOB. KadecTBeHHbIE peakilui Ha BUTAMUHBI.

38. Opranuueckue kuciaotrel. CrTpoeHue, CcBOHCTBa, (QYHKIHUM, pPa3zHOOOpa3ue
OpraHnyeckux KUcioT. CHHTE3 U pacrnaji OpraHNYeCKUX KUCIIOT.

39. Bropuunbiii o00MeH pacTeHHU. XJIOpOQWIUIBI, HW3OMPEHOUIBI: CBOWCTBA,
byHKIUY, TOKanu3alus B KJIeTKe, 0COOEHHOCTH CHHTE3a U pacmaja. BivsHue BHEITHUX
(bakTOpOB Ha BTOPUUHBIN OOMEH.

40. DdupHble Macna, aHTOIMAHBI, (JIABOHOWIIBI, AJTKAJOWIbI: CBOWCTBA, (YHKIIHH,
JIOKaJIM3alus B KJIETKe, 0COOEHHOCTH CUHTE3a U pacraja.
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41. Oco0eHHOCTH XMMHYECKOTO COCTaBa 1 0OMEHa BelleCTB IpruOOB.

42. OcoOeHHOCTH OOMEHA BEIIECTB HU3IIUX PACTCHUM.

43. Dxonoruueckas ouoxumus. [Ipeamer, nenu u 3aga4u YKOJIOTHYECKON OMOXUMHUH.
44, YyxepoaHsle coeauHeHUs (KCeHOOMOTHKH). Pa3zHooOpasme KCeHOOMOTHKOB.
[IpeBpaiieHre  KCEHOOMOTHMKOB B pacTeHMHM. BimsHue KCEeHOOMOTHKOB  Ha
IIPOHUITAEMOCTD I1JIa3MajIeMMbl PACTUTEIILHON KIICTKHU.

45. DbUOXMMHYECKHE MEXaHW3MbI aJalTalliil PACTEHUH K BBICOKAM W HHU3KUM
TeMIIepaTypaM BO3/IyXa, 3aCyxXe, TSHKEJIBIM MeTajlIaM, 3aCOJICHUIO.

46. TlomsTre 00 ayienonaTud. DKOJIOTO-OMOXMMHUYECKOE B3aUMOJICHCTBHE MEXKIY
pPaCTEHUSMHA W OpPTaHW3MaMHU PA3JMYHBIX CHCTEMATUYECKHUX TPYII: B3aHMMOJICHCTBUE
BBICIIIUX PACTCHHUM U OaKTepuid, TpUOOB, BOJIOPOCIEH, BHICIINX PACTCHHIA, )KUBOTHBIX.
47. DKOJIOro-OMOXMMHUYECKUE B3aUMOJCHCTBUS MEXIY KYJIbTYPHBIMH PACTCHUSIMU U
COpHSKaMH.

4 cemecTp

BOHpOCbI, BbBIHOCHMBbIC HA JK3aMCH

1. Kpatkas uctopus passutus pusuonoruu pacteHuil. Mecto ¢pusnonaoruu
pacTeHui B cUCTEME OMOJIOTUYECKUX AUCIHUIUINH. [IpeaMer u 3anaun HayKH.

2. DKOJIOTMYECKOE HAIIPaBJICHUE COBPEMEHHOM (PU3HOJIOTUN PACTEHUH, €T0
CYIIHOCTb U 3HAYCHHUE.

3. buonornyeckue MeMOpaHbl, UX CTPOEHUE U PYHKIIUU.

4, DEepMEHTHI, UX CTPOECHUE, MEXaHU3M JIEHCTBUS.

5. Knaccuduxanus pepmMeHTOB.

6. [TpoHHIIaEMOCTh KJIETOYHBIX MEMOPAH JIJIs1 BEUIECTB PA3TMUYHON XUMHUYECKOM
IIPUPOJBI.

7. Mem6pannbie iepeHocurky. [1acCUBHBIN U aKTUBHBIN TPAHCIIOPT BEILIECTB.
8. KieTka kak ocCMOTHYECKasi CUCTEMA, TOCTYIUICHHE BOJIbI B PACTUTEIBHYIO
KJeTKy. Poib HaOyxaHus B OTJIOIIEHUN BOJBI.

9. Cnaraemsle BojooOMeHa. Bogublit 6amanc. Bogublil 1eUUT 1 €ro BUJIBL.

10. ®opwmebl BojbI B KiIeTKe. Poib CBOOOHOM 1 CBSI3aHHOM BOJBI B KU3HU PACTECHUMN.
11. BopaHbIil NOTEHIIMAT KaK TTOKa3aTelb, OMPEICISIONINN TOCTYIICHUE BOBI B
pacteHue.

12.  ®opmsbl BOBI B TOUBE: TPaBUTAIMOHHAS, KATWJUISIPHAS U TIJIEHOYHAS.

13.  PoJsib MOJIOOTO KOPHEBOT'O OKOHYAHUS B MOTJIOIICHUH BOJIBI.

14. TlaccuBHOE€ M aKTHBHOE MOTJIOIICHUE BOABI KOpHEBOU cucTteMol. «Ilimau» u
ryTTalnusl.

15. MexaHu3Mm AeMCTBUSI KOPHEBOTO JIaBJICHMUS.

16. ®wusuonoruyeckas poiib TpAaHCHUPAIHMH. THUIIBI TpaHCTIUPAITUU. MEeXaHU3MBI
YCTBbUYHBIX JIBUKCHUMU.

17. TloHMKHIOTHAPUYECKUE U TOMOMOTUAPUYECKUE pacTeHUs. BoIHbIN pexxum
pacTeHUH Pa3HBIX FIKOJOTHIECKUX THIIOB U PA3HBIX KU3HEHHBIX (DOPM.

18. benkwu, ux ctpoeHue U QyHKIIHH.
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19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

VYrneBoabl, UX CTPOEHHUE U QYHKIUH.

XKupsl, ux cTpoeHUe U QyHKLIUU.

ButamuHbI 1 MX 3HaYEHUE B )KM3HU PACTCHMIA.

HyxienHoBble KUCIIOTBI, X CTPOEHHUE U (DYHKIUU.

Ilonarue o koHcTanTe Muxasnuca.

['unoTe3sl 0 B3aMMOIEHCTBUN aKTUBHOTO 1IEHTpa (PEpMEHTA C CyOCTPaTOM.
Bnusinue temnepaTypsl Ha CKOPOCTh (PEpMEHTATUBHBIX PEAKIIU.

Bnusiaue pH cpenpl Ha CKOpOCTh PepMEHTATUBHBIX PEAKIIUM.
10.aru6éutops! GepMeHTOB.

KonkypeHTHOE 1 HEKOHKYPEHTHOE MHTHOMpOBaHKE ()EPMEHTOB.
TpancnmpanOHHBIE ITOKA3ATEIN.

BnusHue abnotndeckux pakTopoB BHEIIHEW CpeAbl HA TPAHCIIMPALIUIO.
BnusHue GpakTopoB BHELIHEN Cpe/ibl HA TOTJIOIIEHUE BOAbI PACTEHUEM.
[TnanerapHoe 3HaueHHe POTOCUHTE3A U €r0 PUZUKO-XUMHUUYECKAsl CYITHOCTb.
Jluctr xak opraH ¢oTocuHTe3a. XJIOPOIUIACTHI Kak (POTOCHMHTETUYECKHE

CTPYKTYPBI JIUCTA.

34.
35.
36.
37.
38.

Crpoenue xjopoduiuia, ycaoBUs 00pa3oBaHus U pa3pylIeHUs XJIopodusia.
@DOTOCUHTE3 KaK COYETaHUE CBETOBBIX M TEMHOBBIX PEaKIIHiA.

CaeTtoBble peakiuu poTocuHTe3a (cBeToBas (asa).

TemHOBBIE peakiu poTocuHTEe3a (TeMHOBAs (hasa).

C4- nyrs ¢dorocunresa (uukn Xerya-Cioka-Kapnunosa). OcoOGeHHOCTH

¢dotocunteza y C3 - u C4- pacTeHuil.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
52.
53.
54,
55.
56.
S7.
58.
59.
60.

MeTaboau3Mm yriieposa 1no TUIMY TOJICTIHKOBBIX.

3aBUCUMOCTh (POTOCHHTE3a OT A0MOTHUYECKUX U OMOTUYECKHUX (PaKTOPOB.
AspobOHOE 1 aHa’pOOHOE JAbIXaHUE, 3HAYEHUE JIBIXaHUS B )KU3HU PACTEHUH.
CyOcTpathl IbIXaHUS U AbIXaTeNbHbIA KOA(DOUIIEHT.

MHTEHCUBHOCTD JbIXaHUS.

OCHOBHBIE ITyTH OKHCIIEHUS JbIXaTeIbHOro cyOcTpara.

AHaspoOHas (a3za apixaHus (TTUKOIU3).

AnpoOHas da3za apixanus (1uki Kpebdcea).

[IMrMeHTHI XJI0POILIACTOB.

Yucras npoayKTUBHOCTh (POTOCHHTE3A.

DOTOCUHTETUYECKUN ITOTEHIAAL.

NHTEeHCHBHOCTD (POTOCUHTESA.

BnusHue BHyTpeHHUX (PaKTOpOB Ha (POTOCUHTES.

Bnusnue BHemHUX (aKTOPOB HA (POTOCUHTES.

[Tonsarue o C3- u C4 — pacTeHHUsIX, UX CPAaBHUTEIIbHAS XapAKTEPUCTHKA.
doToapIXaHUE.

Bnusnue abnotnueckux GakTopoB Ha MHTEHCUBHOCTD JbIXaHUS.
MexaHu3M JbIXaHWUsST PAaCTEHUM.

THIIBI OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

CyOcTpathl AbIXaHUA U ABIXATEIbHBIA KOAPPUIIUECHT.

OxucaurensHoe hochopuarpoBaHHe.

Bunoas cneunduka npxanusi.
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61. BayTpeHHHe (aKTOPHI AbIXaHUS.

62. HTEHCHBHOCTH JBIXaHUS U €€ 3aBUCUMOCThH OT BHEITHUX U BHYTPEHHUX
(haxkToOpOB.

63. BrusHue BHemHUX (PaKTOPOB Ha MHTCHCUBHOCTD JIBIXAHU.

64. DKoJOrusa AbIXaHUs.

65. PerymupoBaHue IbIXaHUS MPU XPAaHESHUN CEMSH U COYHOM MPOTYKITUH.

66. OxucaurensHoe hochopuarpoBaHHE.

67. OO1ee npeacTaBIeHNE O MUHEPATLHOM NMUTAHUU PACTCHUIA.

68. HeoOxoaumble PacTEHHI0O MaKpO- M MHKPOAJIEMEHTH M HUX (U3HOIOTHYECKas
pOJIb.

69. JlumarHocTHMKa MUHEPAIBLHOTO MUTAHUS PACTEHUH.

70. KopHeBas cucTteMa Kak CHEIMATN3UPOBAHHBIN OpTraH MOTJIOMIEHUS MUHEPAIbHbBIX
AIIEMEHTOB.

71. TlornomieHne MUHEPATIBHBIX 3JIEMEHTOB PACTEHUEM.

/2. TpaHcnopT MHUHEpaIbHBIX BELIECTB B PACTCHUHU.

73. Oco0eHHOCTH HUTPATHOTO U aMMOHMMHOTO TUTAHUS PACTCHUU.

74. IlousTue o pocTe pacTEHUH.

75.  ®uUTOrOpMOHBI U UX (PU3KNOIOTHYECKAST POIIb.

76. HcnonpzoBaHue GUTOrOPMOHOB B C.-X. TPAKTHUKE.

77. IlepnoaMYHOCTH POCTA COCTOSIHHUE MTOKOSI Y PACTEHU.

78. BramsHue QakTOpPOB BHEUIHEH Cpebl HA POCT PACTCHUH.

79. OHTOreHe3 U ero NePHOTU3AIIHSL.

80. VYcnoBus mepexojga pacTeHHWd OT BEreTATUBHOTO POCTa K PEMPOIYKTUBHOMY
pa3ButThio. POTONEPUOIN3M U SIPOBHU3AITHSL.

81l. @wusnomornyecKrue OCHOBBI OMBIJICHHS U OTUIOIOTBOPEHUSI.

82. OO0mee mpencTaBiIeHUE O BIUSHUHM SKOJOTHYECKUX (DAKTOPOB HA PacCTUTEIbHBIH
OpraHu3M.

83. ApjanTamus 10 OTHOIIEHHUIO K CBETY: PACTCHHS CBETOJIOOHMBBIC, TCHEIIOOUBHIC,
TEHEBBIHOCIIMBbIE.

84. Apamranus 10 OTHOIIEHHUIO K TeMIeparype: XO0JIOJOCTOMKOCTD,
MOPO30yCTOUYUBOCT.

85. OcHoBHbBIE CHOCOOBI MOBBIIMICHUS XOJOJOCTOMKOCTH U MOPO30YCTOMUMBOCTH.
3UMOCTOMKOCTb.

86. KapoycToiumBOCTh. 3aCyXOyCTOMYUBOCTb.

87. CoineycToiunBOCTb. ['a30yCTONYUBOCTD.

88.  Oco0eHHOCTH HUTPATHOTO U AaMMOHHMIHOTO MUTAHUS PACTEHUU.

89. IlpuumHBl HaKOTICHUS! M30BITOUYHBIX KOJMYECTB HUTPATOB B PACTCHHSX M MyTH
X CHMKEHUS B CEJIbCKOXO3MCTBEHHOMN MPOYKIIHH.

90. Mukopu3za 1 ee 3HaYCHHE B MUHEPATLHOM MMUTAHUU JIPEBECHBIX PACTECHUI.

91. BsmipamuBaHue pacTeHUl 6€3 TOYBHI.

92. OrHolIeHNE PACTEHUH K KUCTOTHOCTH U MIETOYHOCTH CPEJIbI.

93. Teopernueckoe 000CHOBaHUE MPUMEHEHHSI MHHEPAIbHbBIX YI00pEHUH.

94. MexaHu3M MOTJIOMIEHUSI MUHEPATbHBIX 3JIEMEHTOB PACTEHUEM.

95.  Pousb MOTJIOIEHHBIX MUHEPAIBHBIX AJIEMEHTOB B PaCTEHUH.
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96. BzaumHOe nelCTBHUE MOHOB: aJIUTUBHOCTh, CHHEPTHU3M, aTarOHU3M.
97. BuemHue NpuU3HAKU a30THOTO T'OJIO/IaHUS PACTEHUM.

98. Baemmnue npuszHaku pochOpHOTro roa01aHus PaCTCHUH.

99. BuemHue NpU3HAKU KAIUMHOTO FOJIOJAAHUS PACTEHUN.

100. IIpu3Haku HemOCTaTKa B paCTEHWW MarHus, Xkeje3a, 6opa u IMHKa.
101. IIpu4uHBI MOKOS CEMSH U MPUEMBI YCKOPEHHS X MTPOPACTAHUS.
102. Pereneparus y pacTeHUH.

103. JIBwxenue pactenuit. PorotponusM. ['eorponmsm. [Ipyrue BuIbI TPOMU3MOB.
Hacrun.

104. ®dusnonoruveckre OCHOBBI OMBUICHUS U OIJIOJOTBOPEHHUS.

105. Koppensius u NOJASIPHOCTb.

106. Opranuueckue BeUIeCTBa BTOPHUHOTO MPOUCXOKICHHUS.

107. Cuctema perymsilid U YIPaBJICHUS MPEBpAIICHUEM OPraHWYECKUX BEIIECTB B
pacTeHHUN.

108. IlepnoanyHOCTH POCTa U COCTOSIHUE TIOKOSI Y PACTEHU.

109. BrnusHMe BHENIHUX yCIIOBUN HAa POCT PacCTCHUI.

110. Bnusanue GpaxTopoB BHEIIHEN CpPe/Ibl HA POCT PACTCHUIA.

111. Bnusanue Ha pacTeHUs U30BITKA BOJBI B ITOYBE.

112. JleiicTBHME MOHU3UPYIOIIMX U3ITyUECHHM.

113. VYcToiunBOCTh pacTEHUI K MATOT€HHBIM MUKPOOPTaHU3MaM.

114. VYcToluMBOCTh PACTEHUM K TSAKEIBIM METAJUIAM.

O6pa3elr 3K3aMeHallMOHHOTO OUJIeTa.

MUHUCTEPCTBO CEJIbCKOI'O XO3SMCTBA POCCUMCKOM ®EJIEPALIU
®deneparpHOE TOCYJAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YIPEKICHHIE
BBICHIECTO 06p330BaHI/I$I
«CapaToBCKHii rocyiapcTBeHHbIl arpapHblii yausepcuter umMenu H.U. Basuiiosa»

Kadempa «boTanuka, XUMHUS U YKOJIOTHSI

3K3AMEHALIMOHHBINA BUJIET Ne 1

M0 TUCITUTIIINHE «Du3noNoTHs U OMOXUMUS PACTCHUI

1. Kpatkass wuctopuss pasButusi (PU3MOIOTHU pacTeHuil. Mecto Qusnogoruu
pacTeHHi B cucTeMe OMOJOTUUECKUX AUCIUILINH. [Ipeamer u 3a1aun HayKu.
2. YcToWUnMBOCTh  pacTeHUM K KOMIUIEKCY  HEOJaronpusiTHBIX  (PakTopoB
MEpEe3UMOBKH,  BBICOKMM  TeMmmepaTypaMm,  OO€3BOXKHMBAaHUIO M  TEPETrpeBy
(3UMOCTOMKOCTB, KapOyCTONYMBOCTb, 3aCyX0YCTOMYMBOCTH).
3. PacTenue, uMelolee JUCTOBYIO MOBEPXHOCTh 2,3 aM2, Mcmapuio 3a 1,5 4 3 1
BOJIbl. UeMy paBHAa MHTEHCUBHOCTH TPaHCTIUPAIUH?

06.04.2022
3aB. xadenpoit
1.6.H., mpodeccop Cepreena 1.B.
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IIpakTH4yeckue 3a1aHNsl, KOTOPbIe HEOOXOAUMO BbINOJHUTH HA 3a4eTe
(mpuMepHBbIH NepeYeHb)

3 ceMecTp
1. Kakyro KaueCcTBEHHYIO pEaKUUI0 HEOOXOJUMO NPOBECTH, 4YTOOBI J0Ka3aTh
Hannuue OeKa B BBITSDKKE PACTUTEIbHOM TKaHU ?
2. Kakyro KauecTBEHHYIO pEAKLIUI0 HEOOXOJUMO MPOBECTH, YTOOBI JOKa3aTh
HaJIMYHE B COCTaBE OEIKa CEPOCOACPIKAITIX AMHUHOKHCIIOT?
3. Kakyro KaueCcTBEHHYIO pEaKUUI0 HEOOXOJUMO NPOBECTH, 4YTOOBI J0Ka3aTh
HaJM4ME B COCTaBE OEJIKa apOMAaTUYECKUX aMUHOKHUCIIOT?
4, [locne mpoBeneHust (PpakIMOHUPOBAHUS OEJIKOB, COAECPKAUUXCS B MIIEHUYHOU

MyKe, TMPOBEIN OMYPETOBYIO PEAKIUIO M OMNPEJASTUIN, YTO B ITOM PACTUTEIBHOM
00BbeKTe B HAHOOJIBIIIEM KOJIMUECTBE CojiepKarcs Oenku, u3piiekaeMbie 10% pacTBopoM
xynopuna Hatpus u 70% stanonoM. Kak Ha3pIBaroTCs 3TH OCIKU, Kakue (QYHKIIUHA OHU
BBITIOTHSIIOT?

5. Urto Takoe  u3odyeKkTpuueckas  Touka? Kak  MOXHO  ompeaeiuTh
M303JIEKTPUYECKYIO TOUKY PACTUTEILHON TKAHU?

6. ®epMeHThl (OMOJOrMYECKUE KaTalu3aTOphl) XapaKTEPU3YIOTCS PSAIOM CBOICTB,
OMHO U3 HuX — cnenuduyHocTh. Kakoil (epMEHT MOXKHO HCMOJIB30BaTh s
JEMOHCTpAallUU JAaHHOT'O CBOKMCTBA?

7. N3BecTHO, 4TO MOHOCAXapHIbl XOPOILIO PACTBOPUMEI B BOJIE€, IPU ATOM PacCTBOPHI
Mpo3payHble W HEOKpalleHHble. Kakylo KaueCTBEHHYIO PEaKIUI0 MOXHO MPOBECTH,
YTOOBI OTJINYNATH KETO3BI OT aJIbI03?

8. Uro Takoe peayuupyromme caxapa? Kakylo KaueCTBEHHYIO PpEaKIIUIO
WCIIONB3YIOT JJIS BBISIBIICHHS pEIYLHUPYIOLINX CaxapoB B pacTBope?
9. [locne mnpubaBneHUsT Karuld HACHIIIICHHOTO pacTBOpa TaHWHA K PacTBOPY

’KUBOTHOTO WJIM pacTUTEIbHOro Oenka cpazy e HaONoJaioch BbINAJCHUE
XJIONBEBUIHOTO ocanka. Kak Has3bIBaeTcsl NaHHoe sBiaeHUE? B ciencrtBue 4ero oHO
MIPOUCXOIUT?

10. [l BBISIBIEGHHS KAaKUX BEIIECTB HCIOJb3YyEeTCSl KAadeCTBEHHAs peakuus ¢
pactBopom Jlroromns?

11. U3BecTHO, YTO B TKaHAX PACTEHHS MPHU U3MEHEHUHU YCIIOBUW OOMTaHUS aKTUBHO
(YHKIMOHUPYET aHTHOKCUJIAHTHASI CUCTEMA, MpEe/ICTaBlIeHHas (pepMEeHTaMu U3 Kjacca
okcugopenykra3. Cpen HUX Kartajasa u nepokcuaasa. Kakoit meron ucnosb3yercs s
OnpeJeeHUs] aKTUBHOCTHU KaTalla3bl B PACTUTENIbHBIX TKaHIX?

12. H3BecTHO, YTO B TKaHAX PACTEHHS MPHU U3MEHEHUHU YCIIOBUW OOMTaHUS aKTUBHO
(YHKIMOHUPYET aHTHOKCUIAHTHASI CUCTEMA, MpEe/ICTaBlIeHHas (pepMEeHTaMu U3 Kjacca
okcuaopenykra3. Cpen HUX Karajasa U rnepokcujaasa. Kakoir Meroa ucnoas3yercs Iis
ONpENEICHUS] aKTUBHOCTU NIEPOKCUIA3BI B PACTUTEIBHBIX TKAHAX ?

13. Ilpoananu3upyiiTe mepeyeHb BEIIECTB: caxapo3a, Kpaxmai, aJbOyMuH, 3TaHOII,
alleTOH, MOYEBHHA, TPUXJIOPYKCYCHas KHCIOTa, cyibpar menu. Kakue u3 HHUX
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ABISIIOTCS  KceHoOMoTukamu? Kakoe neiicTBUE OHM MOTYT OKa3blBaTh Ha Oe€lKu
PACTUTENbHON KIIETKU?

14, Kakyro Ka4yeCTBEHHYIO pEaKIHI0 HEeOOXOJAMMO TPOBECTH, JJIS BBISBICHUA
MOJIMCAaxapyI0B Kpaxmana v rIIMKoTreHa?

15. K kakomy Kllaccy COEIWHEHUW OTHOCATCA MUTMEHTHhI (POTOCHHTE3a, €CIU A
U3BJICUEHUS JaHHBIX BEUIECTB M3 PACTUTENbHBIX TKaHEH MCmoib3yrorcs 96% sTaHod,
OeH3uH?

16. 2% pacTBOp Kpaxmajla XpaHWIH NPHU KOMHATHOW TeMmmeparype, MoJ JAEUCTBUEM
peaktuBa Jlroroms oH okpacwics B (uoneToBbId 1BET. OOBSCHUTE TMOTYyYCHHBIN
pe3ynbTar.

17. Ilpm w3y4yeHUM BIHMSHUM 3aCOJEHUS HA NPOPOCTKU MILEHULBI MOTYYUIH
CJIEYIOIINE PE3YNIbTaThl, OTPAKAIOILIUE COJIEpPKaHne XJIOpO(UIa B MI/T ChIPOl Macchl
JIUCTA!

KonTtpomns XJopu HaTpuUs Cynbdar HaTpus KapOonat narpus

0,667 0,222 0,294 0,154

Crnenaiite BBIBOJI O BIMSHHUM PA3IUYHBIX THUIIOB 3aCOJIEHHUS Ha (POTOCHHTETHYECKHIA
amnmnapar pacTeHUs.

18  Ilpum mpoBeneHWM HUHTHAPUHOBOW PEAKIIMU C PaCTBOPAMHU PACTUTEIBHOTO Oenka
M aMUHOKHUCIOTHl [JMIMHA HaOMI0Janu MEMNJIEHHOE pa3BUTUE  (PUOJIETOBOTO
OKpallluBaHUsl B pacTBOpe Oelka MO CPaBHEHHIO C PAcTBOPOM aMUHOKHUCIIOTBHI.
OOBsACHUTE TaHHOE SIBJICHUE.

19. Omnpenenure uncio mMosekyn AT®, CHHTE3UPOBAHHBIX MPHU MOJIHOM OKHUCICHUU
[ATH MOJIEKYJI TJIFOKO3bI IO INXOTOMUYECKOMY Ty TH.

20. Ilpu u3ydyeHHM BIUSHUU 3aCOJICHHS] HAa TPOPOCTKU PXKHU MOIYUUIH CICAYIOIINE
PE3YNbTAThl, OTPAKAIOIIUE COJIEPKAHUE XJTOPO(DUIUIA B MI/T CBIPOI MacChl JTUCTA:

KonTpomns Xopua HaTpUst Cynbdat HaTpus KapOonar Hatpus

0,325 0,347 0,271 0,278

CnenaiiTe BBIBOJ O BIMSHUM PA3JIMYHBIX TUIOB 3aCOJICHUS Ha
(hOTOCUHTETUUECKHUH allmapar pacTeHHUS.
21. Haiimere akTUBHOCTh KaTayia3zbl B 1 T pacTUTEILHOM TKaHHW, €CIM M3BECTHO, UTO
noja AeiictBueM ¢epmenta pacnaioch 14,7 ma 0,1 H. pacTBOpa mepMaHTaHaTa KaJus.
JInst TpUTOTOBJICHHS BBITSKKM KaTajia3bl MCHOJib30Baiu 0,25 T pacTUTENbHON TKaHH,
o0beM BBITsKKH 20 M1, @ Bpemst THKyOariu coctaBmiio 30 MUHYT.
22. Pemwure 3aiauy: Beiuncianre OTHOCUTENBHYIO MOJIEKYJISIPHYIO Maccy Oelka, eciiu
B ero coctane 4,24% aprunuHa.
23. Pemwurte 3agauy: B MPHK coaepxanue HykKJI€OTHIOB C aA€HUHOM, C LIMTO3UHOM,
C TyaHMHOM M ypauwioMm cocrtaBiser 22%, 27%, 23% u 28% COOTBETCTBEHHO.
PaccuuTaiiTe HyKJI€OTUAHBINA cocTaB ydacTka apyxuenodeynoit JIHK, Ha koropom ObL1
OCYILECTBJIEH cuHTE3 yKkazanHoi JTHK.
24. Pemwute 3amauy: B cocTaB CyKIMHATAETHIPOTEHA3bl BXOJAUT 8§ aTOMOB JKeJjie3a

nipu conepkaanu ero 0,22%. Paccunrtaiite MOJNEKYIIPHYIO Maccy pepMeHTa.
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TunoBsblie pacuersl (3a1a41), KOTOPbIe HEO0OXO0AMMO BBINOJIHUTH HA
IK3aMeHe
(mpuMepHBIH NepeYeHb)

4 cemectp

1. Onpenennre OCMOTHYECKOE JABJIEHUE KIIETOYHOI'O COKa, €CIM H3BECTHO, YTO
temneparypa +23°C, a U30TOHUYECKUN pacTBOpP caxapo3bl JJIsl TAHHOW KJIETKH UMEET
koHueHTpauuio 0,3 M. OnpenenuTs 0OCMOTHYECKOE JABJIEHUE BaKyOJSIPHOIO COKA MPHU
temneparype +18°C, ecnu n3BectHo, uto 0,3 1 0,4 M pacTBOpHI caxapo3sl IJIa3MOJIN3a
B KJIETKE He BbI3bIBAIOT, @ B 0,5 M u B 0,6 M pactBope HabmoAaeTcs mia3Moius.

2. Paccuuraiite, yeMy paBHO OCMOTHMYECKOE JABJICHHE KIETOYHOIO COKa, €CIU
TypropHO€ JAaBJI€HUE PaBHO 4 aTM., a cocylias cuia 5 atm.?

3. YemMy paBHO OCMOTHYECKOE JABJICHHE KIETOYHOIO COKa, €CIU TYypropHOe
JABJICHHE paBHO 6 aTM., a cocyias cuia 2 atm.?

4. Onpenenure HanpaBJIEHUE IBHKEHHS BOJBI B JIBYX COCEIHHUX KJIETKaX, €CJIH B
NEepBON KJIETKE OCMOTHYECKOE JABJIEHUE KJIETOUYHOTO coka 12 aTMm., a TypropHoe — 8
aTM., @ y BTOPOU — COOTBETCTBYIOIIME MOKA3aTENN COCTABIAIOT 10 1 5 aTm.

S. OnpenenuTh HanmpaBiI€HUE JIBUKEHHS BOJbI B JIBYX COCEIHUX KIIETKaX, €CJIH B
MEepBOM KJIETKE OCMOTHYECKOE JaBJIEHHWE KJIETOUYHOTO coka 10 atm., a TypropHoe — 6
aTM., a y BTOPOH — COOTBETCTBYIOLIUE NTOKA3aTeNU COCTABISIIOT 9 1 4 atM. OOBsACHHUTE.

6. JlpeBecHOe pacTeHHe, UMEIOLIEe TMCTOBYIO TIOBEPXHOCTL 58 M2, MCIapuio 3a 8 u
32 kr Boabl. OnpenenuTe "HTEHCUBHOCTD TPAHCITUPALIAH.

7. JlpeBecHOE pacTeHHe, UMEIOLIEE JUCTOBYIO MOBEPXHOCTh 12 M%, mcmapuio 3a 2
yaca 3 kr BoAbl. OnpeieuTe UHTEHCUBHOCTh TPAHCIIUPAIUU.

8. JlpeBecHOE pacTeHHe, UMEIOLIEE TMCTOBYIO IIOBEPXHOCTh 25 M?, HCIIAPHJIO 3a 2 U
12 xr Boapl. OnpeienuTe MHTEHCUBHOCTD TPAHCTIUPALIMH.

9. Ckonbko BoOAbl wHcHapuT pacteHne 3a 30 MHH, €CIM HMHTEHCUBHOCTH

TPaHCIHMPAIMH €ro paBHa 85 1/M2 4ac, mromaab JMcTheB 150 cMm?.

10. Ckonpko Boasl wucmaputr pacrtenne 3a 30 MHH, €CIM WHTEHCHUBHOCTH
TpaHcnupaiuu ero pasHa 120 r/mM2/4, miomaas aucteeB 140 cm2.

11. CkoapKO BOJIBI UCTIAPUT PACTEHHUE 332 5 MUH, €CIM HHTEHCUBHOCTb TPAHCIIMPALIUU
ero paBHa 120 r/m2/4, nmomaae ucTheB 240 cm2.

12. Haiiaure nDpPOAYKTUBHOCTh TPAHCIUpALMU PACTEHUS, €CJIM M3BECTHO, 4YTO
TpaHCnUpalMoHHbIi ko3 duirenT pasen 200 mMi/r.

13. Tpaucnupanuonusii ko3@duuueHt paBeH 125 mu/r. HaliTu mpoIyKTHBHOCTH
TpaHCIIUPALIH.

14. TlpoayKTHUBHOCTH TpaHcCIUpanuu paBHa 4 T1/1. HaliTm TpaHcnupanmoHHBINA
ko2 PuIeHT.

15. IIpoayKTHBHOCTH TpaHCOHUpalUuWW paBHa 6 1/1. Haiitu TpaHCHMpalMOHHBIN
KO3 UIIUEHT.
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16. 3a BereTauMOHHBIN NEPUOJ PACTEHUE HAKOMUIIO 1,5 KT OpraHMuecKkoro BeuecTBa
U ucrapuio 3a 31o Bpems 250 11 Boasl. Onpenennte npogyKTUBHOCTh TPAHCITUPALIAH.
17.  3a BereTranMoOHHBIN NEPUOJ paCTEHNE HAKOMUIIO 2,1 KI' OpraHM4ecKoro BelecTBa
Y UCIIapUJIO 32 3TO BpeMs 525 Kr Boabl. OnpenenuTs NpOAYKTUBHOCTh TPAHCIIUPALUH.
18. 3a BereTanMOHHBIN NEPUOJT PACTEHUE HAKOMUIIO 3,5 KI' OPraHMYeCcKOro BelecTBa
u ucnapuio 620 kr Boasl. OnpenenuTb NpOAyKTUBHOCTh TPAHCIIUPALIUH.

19. 3a 5 cyrok pactenue Hakommio 0,7 Kr OpraHMYECKOro BEIIECTBA U MCIApPUIIO 32
sT0 Bpems 30 st Boasl. OnpenennTh NPoyKTUBHOCTD TPAHCITUPALIMH.

20.  Pactenue ¢ miomansio mucthes 10 av? yesomno 330 mr CO; 3a 6 4acos.
Paccunraiite ”HTEHCUBHOCTH (POTOCHHTE3a JAHHOTO PACTCHHS.

21. 3a 1 4 B mporecce GpoTocHHTE3a pacTeHrne yCBOmIO 250 MT yTIIEKHCIIOTO Ta3a U
Hakonio 0,1 r cyxoit maccel. Beruncanre koadduiueHT 3pPpexTuBHOCTH
(doTocuHTE3A.

22.  3a 10 cyTok B nporecce pOTOCHHTE3A PACTEHHE C TUIOMIAILIO JIUCThEB 650 1M?
Hakonwio 156 r cyxoit maccel. Beruncianre 4ucTyo NpogyKTUBHOCTh (POTOCUHTE3A.

23.  Yucras npoayKTHBHOCTH (JOTOCHHTE3A PACTEHUS C TIOMIAIBIO JIMCTHEB 25 1M?
coctaBiseT 1,5 r/M? cyT. PaccunTaTh, CKOJIBKO IPAMM CyXOTO BELIECTBA HAKOITMT
JAHHOE PACTEHUE B TEYEHUE CYTOK.

24. Pacrenme ¢ miomanpo aucthes 12 am? ycsouno 500 mr CO, 3a 6 yacos.
PaccunTaiiTe MHTEHCUBHOCTD (DOTOCHUHTE3a JAHHOTO PACTEHUSI.

25.  JIpixaTtenbHblil K03Qduiment cemsH noacoiareunuka 0,8. Cxkonbko CO; BeIIETAT
ceMeHa TPH JIBIXaHWH, €CJIU U3BECTHO, YTO OHM MorIoTuin 60 mr O5?

26.  [IpixatenbHblil K03Qdumment cemsH moacoaHednrka 0,8. Ckonbko CO; BeIIETAT
CEMEHA MPHU JIBIXaHUH, €CIU U3BECTHO, YTO OHU NOTJIOTHIN 56 Mr O».

27. B mpouecce apixanus s1610ku Beiaenuin 240 mr CO,. CKOJABKO KUCIOPOAa OHH
MOTJIOTUIIN, €CJIM U3BECTHO, YTO UX JbIXaTeIbHbIN KO3 PuIMeHT cocTaBiseT 1,2.

28.  JlpixatenbHblit KoahdummeHT cemsiH parica 0,7. Ckonbko COz BBIIETSAT CEMEHA
MIPU JbIXaHUH B TEYEHUE CYTOK, €cau oHU NoraoTwin 480 mr Oa.

4. MeTtoanueckne MaTepuaJibl, ONpeaesiionue npoueaypbl OlleHUBAHUS 3HAHUIA,
YMEHMii, HABBIKOB M (MJIM) ONbITA AeSITEJIbHOCTH,
XapaKTepu3yluX 3Tanbl GopMHUpPOBaHUSA KOMIIETEHIIUI
4.1 Ilpouexypsl OllecHNBAHUS 3HAHUI, yMEHHIi, HABLIKOB
U (WIH) ONBITA AeSITEeJbHOCTH

KoHTtposnb pe3yiapTaToB 00y4eHUs! CTYJAEHTOB, 3TAOB U YPOBHSA (POPMUPOBAHUS
KOMIETEHIIUN 10 JucturuiniHe «Ou3nonorus u OMOXUMHUS PACTEHHI OCYIIECTBISETCS
gyepes MPOBEJACHUE BXOJAHOTO, TEKYIIET0, pyOEKHBIX, BBIXOHOTO KOHTPOJICH Y KOHTPOJIS
CaMOCTOSITEIIbHOM PadOoThI

@opMbl TEKYILIETO, NPOMEKYTOYHOTO M UTOTOBOIO KOHTPOJIA U KOHTPOJIbHBIE
3a/laHusl 71l TEKYIIETO KOHTPOJs pa3pabarbiBatoTcs Kadenpoit ucxoast u3 crenuduxu
JTUCITUTUINHBI, U YTBEP)KIAIOTCS HA 3acCeTaHuH KadeIphl.
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4.2 Kputepum olleHKM 3HAHW i, YMeHUI, HABLIKOB U (MJIH) ONBITA 1eATEJIbHOCTH,
XapaKkTepu3yoIMX 3Tanbl (POPMUPOBAHNS KOMIIETEHI[UIl B MpoLecce 0CBOCHUS
o0pa3oBaTesibHOI MPOrPaMMBbI

Onurcanue MmIKanabl OLEHUBAHUS AOCTHXKCHUS KOMIIETEHUMH IO JHUCLUIUIMHE
«Duznonorust 1 OMOXUMHUS PACTEHUI» MTPUBEAEHO B Ta0IMIE 6 U 7.

Tabnuua 6
3 cemecTp
YpoBeHb OtmMmeTka 1o Onucanue
OCBOEGHUS ATUOATUTBHON
KOMIIETCHIINH cucreMe
(mpoMexyTouHas
aTTecTaIus)
8bICOKUIL «3a4TEHOY Ob6yuarommiics OOHAPYKHIT BCECTOPOHHEE,

CUCTEMAaTHYECKOe M  TIJIy0OKoe 3HaHUE Y4eOHOro
MaTepuaga, yMeeT CBOOOAHO BBINOJHATH 3a/aHus,
MPELYyCMOTPEHHbIE MPOrpaMMOM, YCBOWJI OCHOBHYIO
JUTEpaTypy U 3HAKOM C JONOJIHUTENBHOM JHUTEpaTypoH,
PEKOMEHJIOBAaHHOM  NPOTrpaMMON. Kak  mpaswio,
oOyyaroIuiicsi MPOSIBIIIET TBOPYECKHE CIIOCOOHOCTH B
MTOHMMAaHMUHU, U3JI0’KEHUU U UCII0JIb30BAHUN MaTepuasa
bazoeulil «3a4TEHOY OOyuaromuiics OOHapYXHJ IOJIHOE 3HaHHE Y4eOHOro
MaTepuasa, YCIELIHO BBINOJHAET MNPEAyCMOTPEHHBIE B
IporpaMMe 3a/laHusi, YCBOMJ OCHOBHYIO JIMTEparypy,
PEKOMEHI0BAaHHYIO B IPOrpaMMe

nopozoewiit «3a4TEHO» OOyuaromuiics oOHapy>KUJI 3HaHUSI OCHOBHOT'O y4eOHOTO
Marepuaia B oObeMe, HEOOXOIMMOM JJisi JalibHEUIen
yuebbl W mpexacrosdmie paboTel mo  mpodeccuw,
CIPABISETCS C BBIIOJHEHUEM MPAKTUYECKUX 3aJaHUM,
MIPENYCMOTPEHHBIX IPOTrPaMMOM, 3HAKOM C OCHOBHOM
JIUTEPaTypOu, pEKOMEHAOBAHHOW IIPOrPAMMOM, JTOIYCTHII
MIOTPEIIHOCTH B OTBETE HA DK3aMEHE W NP BBINOJIHEHUN
9K3aMEHAIIMOHHBIX 3aJlaHui, HO obnanaer
HEOOXOAMMBIMU 3HAaHMAMHU JUISI UX YCTPAaHEHUS T10J]
PYKOBOJCTBOM IpenojaBaTeis

— «HE 3aYTCHO» OOyuaromuiics  oOHapyXuwy1  mpoOensl B 3HAHMAX
OCHOBHOT'O y4eOHOro Mmarepuaia, JOIyCTUI
MPUHIUITHATIBLHBIE OUIMOKH B BBITTOJIHEHUN

MIPEAYCMOTPEHHBIX MPOrPaMMOM MPAKTUYECKUX 3aJaHUM,
HE MOXET MPOJOJKUTh OOy4YeHHWE WM TNPUCTYNHUTh K
npodeccuoHabHOM ~ AEATETbHOCTH 10  OKOHYAaHUU
o0pa3oBaTeNbHOW OpraHu3aiuu  0e3 JJOMOJHHUTEIbHBIX
3aHATHI
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Tabmumna 7

4 cemecTp
YpoBeHb OtMeTKa 1o Onucanue
OCBOEHUS ATUOAIIIBHON CUCTEME
KOMIIETEHIINH (mpomexyTouyHast
aTTecralus)
6bICOKUIL «OTJINYHO» OO6yuvaromuiics oOHapyXuI BCECTOPOHHEE,

CHUCTEeMAaTHUYECKOe U TIy0OKoe 3HaHWe Y4eOHOTO
MaTepuana, yYMEeT CBOOOAHO BBINOJHATH 3aJaHUS,
IIPEyCMOTPEHHBIE TPOTrPAMMOM, YCBOWJI OCHOBHYIO
JUTEPATypy U 3HAKOM C JOMOJHUTEIBHOMN JUTEPaTypOH,
peKoMeHI0BaHHOM  mporpammoi.  Kak  mpaswuiio,
00y4aromuicss MPOSIBISIET TBOPYECKUE CIIOCOOHOCTH B
NIOHMMAHUH, U3JI0KEHUH U UCII0JIb30BaHUU MaTepuaa

oazoeuwlil «XOPOIIO» OO0yyaronuiicsi OOHApYXHJI TIOJIHOE 3HAHUE Y4EOHOTO
MaTepualia, YCICUIHO BBIMOIHIET MPEIYCMOTPECHHBIC B
nporpaMMe 3aJIaHusi, YCBOWJ OCHOBHYIO JIUTEPATypYy,
PEKOMEHIOBAHHYIO B IIPOrpaMme

nopozoewlii «YIOBIECTBOPUTENBHO» | OOy4arommiicss  OOHapyXwJl ~ 3HAHUS  OCHOBHOTO
yueOHOro Mmarepuaia B 00beMe, HEoOXOAMMOM IJif
JnanpHemed ydebbl W mpeacTosimiel  paboThl 1O
npodeccum, CITpaBJISIETCS c BBIITOJTHEHUEM
MPAKTUYECKUX 3aJIaHHI, MPEIYCMOTPEHHBIX
MPOrpaMMoOM, 3HAKOM C OCHOBHOW JIMTEpaTypou,
PEKOMEHI0BaHHOMN IIPOrpamMmoi, JIOITYCTHUII
MOIPEIIHOCTH B OTBETE HA dK3aMEHE U IIPU BBIIIOJIHEHUU
AK3aMEHAIIMOHHBIX 3aJIaHNi, HO oOnagaer
HEOOXOMUMBIMUA 3HAHUSMHU [JISI HUX YCTPAHEHUS TMOJ
PYKOBOJICTBOM IIPENOAaBATEIIA

— «HEYJIOBIIETBOPUTENbHO» | OOydaromuiics 0OHapyXkuia mnpoOenasl B 3HAHUAX

OCHOBHOTO y4eOHOro MaTepuana, JOITYCTHII
IPUHLIMIIAAIbHBIE OLIMOKH B BBITIOJTHEHUH
IIPEAYCMOTPEHHBIX MpOrpaMMoin MPAKTUYECKUX

3aJJaHUi, HE MOXET TMPOJODKUTh OOyueHHe WIH
IPUCTYNUTh K NPO(GECCHOHATBHOU JAEATEIbHOCTH 10
OKOHYaHMU  OOpa3oBaTeNbHOW  opraHuzanuu  0e3
JIOTIOJIHATEIIbHBIX 3aHATUI

4.2.1. Kpurepuum OHIEHKHM YCTHOIO OTBeTa MNPH TeKyLleM KOHTpoJie H
NMPOMEKYTOYHOM aTTeCTANMHU

[Ipu oTBeTE Ha BOMIPOC OO0YUAIOIMIUNCS TEMOHCTPUPYET:

3HaHMs: GyHIAMEHTAJIbHBIC pa3fiefibl OMOXUMUU M (PU3MOJOTUM pPACTEHUU B
o0beMe, HEOOXOAMMOM JUIS pEeHIeHUs TUIOBBIX 3ajJad  MpodecCUOHATIbLHON
NeSATEITHLHOCTH;

YMEHHUS: PelliaTh TUIOBbIE 33J]a4 MPOPECCUOHATIBHOMN JIEATeIbHOCTH Ha OCHOBE
3HAHUW  (PU3HOJOTMM W OUOXUMUM pacTeHui, paboTtaTh ¢ JabOpaTOPHBIM
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000pyI0BaHUEM, MTPOBOJUTH OTOOP M aHAIU3 OMOJIOTMYECKUX MPOO, KOJIMYECTBEHHYIO
00pabOTKy MOJYYEHHBIX PE3yJIbTATOB,;

BJajiecHHEe HAaBBIKAMHU. BJAJCHUE HaBbIKAMHU METOJOB OHMOXMMHYECKOTO U
(M3MOIOTUYECKOTO aHaTu3a PACTCHUH.

Kpurepuu onieHKHn

OTJIMYHO

o0yJaronuics JIeMOHCTPUPYET:

- 3HAHWE Marepuaia: (QyHIAMEHTAJIbHBIC pa3/ielibl OHOXUMHH U
(dbu3HoNOrHH pacTeHU B 00beMe, HEOOXOAMMOM JIJIsl PEIICHUST THUITOBBIX 3a/1a4
npodecCHOHAIBHOW EATEIbHOCTH, HCUYCPIBIBAIONIE W  IOCIEI0BATEIbHO,
YEeTKO M JIOTHYHO HM3JIaraeT MaTepuall, XOpOIIO OPHUCHTUPYETCS B MaTepHale,
HE 3aTPYIHSIETCS C OTBETOM IIPU BHIOU3MEHEHUH 33/aHuii;

- YMEHHUE pelIaTh TUIOBbIE 3a/a4d MPO(ECCHOHAIBHOW IEATEILHOCTH
Ha OCHOBE 3HaHWW (U3MOJOrMH W OMOXHMHH pacTeHHi, paboTaTth C
TabopaTOpPHBIM 00OPYAOBAaHKUEM, NIPOBOJUTH OTOOP M aHAIN3 OMOJIOTUYECKHX
npo0, KOJIMYECTBEHHYIO 00pabOTKY MOIYUYEHHBIX PE3YJIbTATOB;

— YCIICUIHOC u CHUCTCMHOC BJIAICHUC HaBbIKaMU METOAOB
OHOXUMHUYECKOTO U (PU3HOJOTHYECKOTO aHAIM3a PACTCHUH.

XOpo1Io

00yJaromuics JIEMOHCTPUPYET:

- 3HaHWE MaTepuana, He I0MyCKaeT CYIIeCTBEHHBIX HETOYHOCTEH;

- B LIEJIOM YCIIEIIHOE, HO COAEp)KAlINe OTACIbHBIE MPOOENbl, YMEHHE
pelaTh TUIOBBIE 33/1a4K MPOPECCHOHATBHON JESTEIbHOCTH Ha OCHOBE 3HAHUMN
¢uznonoruu W OMOXMMMM  pacTeHHil, paboraTh ¢ Ja0OPaTOPHBIM
00opysOBaHUEM, TMPOBOAUTH OTOOP U aHamu3 OHOJOTHYECKHX Mpo0,
KOJIMYECTBEHHYIO0 00pabOTKY MOJIYyYEHHBIX Pe3yJIbTaTOB,;
- B 1IeJOM YCIEIIHOE, HO COJAEplKallee OTJeNbHbIe MpoOensl WiIn
COITPOBOKIAIOIIEECS] OTACTPHBIMU OIIMOKAMHU BIIQJICHUE HABBIKAMH METOJIOB
OMOXMMHUYECKOTO U (PU3MOJIOTHUECKOT0 aHAJIN3a PACTEHHH.

YAOBJIETBOPUTEIHLHO

oOydJaronuics J1eMOHCTPUPYET:
- 3HaHUS TOJBKO OCHOBHOTO MaTepuajia, HO HE 3HaeT JeTaieil,
MOMyCKaeT HETOYHOCTH, JOMYCKAaeT HETOYHOCTH B (POPMYIMPOBKAX, HAPYIIAET
ITOrMYECKYIO TIOCIIEJ0BATEIbHOCTD B U3JI0KEHUH NMPOrPaMMHOI0 MaTepHara;
- B IIEJIOM YCIIEIIHOE, HO HE CHCTEMHOE YMEHHE pelaTbh THIIOBHIC
3ajiauu Mpo(hecCHOHAIBHONW AEATENbHOCTH Ha OCHOBE 3HAaHUH (hHU3HOIIOTUU U
OMOXUMHH pacTeHM, paboTaTh ¢ J1abopaTOPHBIM 000PYIOBaHUEM, POBOIUTH
oTOOp M aHanM3 OWOJOTMYECKUX TMpo0, KOJIMYECTBEHHYIO 00paboTKy
MOJYYCHHBIX Pe3yJbTaTOB,;
- B LIEJIOM YCIICIIHOE, HO HE CHCTEMHOE BIAJCHHE HaBbIKAMH METOOB
OHOXMMHYECKOT0 U (U3MNOJIOTHYECKOr0 aHaJIN3a PaCTEHUH.

HEYAOBJIECTBOPUTEIb
HO

oOyuaromuics:

- HE 3HACT 3HAYMTENIFHOW YacTH MPOrpaMMHOTO MarepHala, ILIOXO
OpUEHTUpYEeTCsl B MaTepuaine: (QyHIaMEeHTaIbHBIE pa3lelbl OHOXUMHH U
(bU3NOTIOTHH pacTeHUH B 00beMe, HEOOXOIMMOM JUIsI PEIICHUS] TUTIOBBIX 331a4
npoeCCUOHATBHON  NEeSATETbHOCTH, HE 3HAaeT NPAaKTUKY MPUMEHEHHS
MaTepuana, J0MyCcKaeT CYIIeCTBEHHBIE OINOKY;

- HE yMEeT pellaTh TUIIOBBIE 3a]1aul MPO(PeCcCHOHATBHON JesITeIbHOCTH
HAa OCHOBE 3HaHWM Qu3nosoruu M OHOXUMHUHM pacTeHHil, paboTaTth ¢
mTabopaTOpHBIM 000pYIOBaHUEM, TTPOBOAUTH OTOOpP M aHAIU3 OMOIOTHYECKUX
Mpo0, KOJMYECTBEHHYIO 00paOO0TKY MOTyYE€HHBIX PE3YyIbTaTOB,;

- oOydaronuiics He BIaJeeT HaBBIKAMH METOJO0B OHOXMMHYECKOTO U
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(bM3UOJIOrMUECKOro aHalIKu3a PacTeHUH, JOMYCKAeT CYIIECTBEHHbIE OLIMOKH, C
OONBIIUMH ~ 3aTPYJHEHUSIMU  BBIIOJHIET  CaMOCTOATENbHYIO  paboTy,
00JIBIIMHCTBO NPEyCMOTPEHHBIX IPOrPaMMOM TUCIUIUIMHBI HE BBIIOJHEHO

4.2.2. Kputepuu OUeHKHU A0KJIAIa

[Tpu moAroTOBKE U MPEICTaBICHUN JOKJIaaa O0yUYaIOUIUiics IEMOHCTPUPYET:

3HaHUA: (yHIaAMEHTAJIbHbIC pa3/iesibl OMOXMMUU M (DU3UOJIOTUM DPACTCHHUM B
o0beMe, He0OXOJAMMOM ISl OCBOCHMSI (PU3MUECKHX, XUMUYECKUX M OHOJIOTHYECKUX
OCHOB B 9KOJIOTUH U MTPUPOONOTIH30BAHNH;

YMEHHUS: CUCTEMaTU3UPOBATh U CTPYKTYpUPOBATh MAaTepUal; AeiaTh 0000IEeHUs
U COIMOCTaBJICHUS Pa3IMYHBIX TOYEK 3pEHUs M0 paccMaTpUBaeMOMY BOMPOCY, AeaTh U
apryMEHTUPOBATh OCHOBHBIE BHIBOJIBI;

BJajilecHHEe HABBIKAMHU: aHAlM3a pPa3jIMYHbIX HCTOYHUKOB HWH(QOpMAIUU 10
JaHHOM TpoOJieMaTHKe, CUCTeMaTU3allMd U CTPYKTYpUpPOBaHMS MaTepuasa J0KiIajaa,
rPaMOTHO M3JIaraTh BOMPOCH TEMbI U ClI€JIaTh COOTBETCTBYIOIINE BBIBOJIbI, OTBEYATh Ha
BOIPOCHKI MPU MPEJICTABICHUU JOKJIa1a B ayAUTOPUH.

Kpurepuu oueHkH 10KJIaga

00yYaroIIUiCs IEMOHCTPUPYET:

- 3HaHWE Marepraiia (YHIAMCHTAIBHBIX pa3/ie]loB OWOXUMHUU U
¢dusnonoruu  pacteHud B 00beMe, HEOOXOAMMOM JJIi  OCBOCHUS
(U3NIECKUX, XUMHUYECKHX U OHOJOTMYECKHMX OCHOB B DJKOJOTHH H
MPUPOJIONIONB30BAHUN, HMCUYEPIBIBAIONIE W MOCIEIOBATEIbHO, YETKO U
JIOrMYHO M3J1araeT MaTepuall, XOpOIIO OPUEHTHpYeTCsl B Marepuaie, He
BaTPYAHSETCS] C OTBETOM MPH BUAOU3MEHEHUH 3a/1aHUM;

- YMEHHUE CHCTEMaTU3UPOBATh U CTPYKTYPUPOBATH MaTepHuall; JeaTh
0000IIEHNST W CONOCTaBICHHUS  pa3jIMUHbIX TOYEK 3pEHus  Io
paccMaTpuBaeMOMY BOIIPOCY, JelaTh U apryMEHTUPOBaTb OCHOBHBIE
BBIBO/IBI;

- YCIIEIIHOE U CUCTEMHOE BJIQJICHUE HaBBIKAMHU aHAIN3a Pa3IUYHBIX
MCTOYHUKOB MH(OPMAIMK MO JAaHHOHM MpoOiieMaTHKe, CUCTEMaTH3alluH U
CTPYKTYpUPOBaHUS MaTepuaia A0Kja/ia, FPaMOTHO U3JIaraTh BOIPOCHI TEMbI
M CcIenaTh COOTBETCTBYIOUIME BBIBOJBI, OTBEYaTh Ha BOMPOCH TIPH
MpeICTaBICHUN JOKJIa/1a B AyIUTOPHH

OTJINYHO

00yYaromuncs: 1eMOHCTPUPYET:
- 3HaHUE MaTepHUAIIa, HE JOIMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;
- B LIEJIOM YCIEIIHOE, HO COAEPIKaIlNe OT/IeNIbHbIE TPOOeIbl, yMEHUE
CHUCTEeMAaTHU3UPOBaTh U CTPYKTYPUPOBATh MaTepHual; JenaTh 0000IIeHus U
COIIOCTABJIEHUS PA3JINYHBIX TOUYEK 3PEHUS 110 pacCMaTpUBAEMOMY BOIIPOCY,
nenaTh ¥ apryMEHTHPOBAaTh OCHOBHBIE BBIBOIBI;
- B IIEJIOM YCHEIIHOE, HO COJepKalllee OTIeNbHbIE MPOOeNbl WIN
COITPOBOJKIAIOIIEECS OT/IIbHBIMU OITMOKAMHU BJIaJIeHHE HaBbIKAaMU aHalIN3a
pa3IMYHBIX HCTOYHUKOB HH(MOpPMALMM IO JaHHOM MpoOiieMaTHKe,
CUCTEMATU3allUM M CTPYKTYpPUpPOBaHMsS MaTepuana [OKjIajna, I'paMOTHO
M3JIaraTh BOIIPOCHI TEMBI M CAEJIaThb COOTBETCTBYIOIIME BBIBOJBI, OTBEYATH
Ha BONPOCHI IPY NIPEJICTABICHNUH JJOKJIaJia B AyAUTOPUH

X0poI1Io
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00ydJaronuics 1eMOHCTPUPYET:

- 3HaHHUS TOJHKO OCHOBHOTO Marepualia, HO HE 3HaeT JeTanei,
NOMyCKAaeT HETOYHOCTH, JOMYCKAeT HETOYHOCTH B (OPMYJIHPOBKAX,
HapyIIaeT JOrMYECKYI0 MOCIIeI0BATEIbHOCTh B M3JI0KEHUN MaTepHaa;

- B II€JIOM YCIICITHOE, HO HE CHCTEMHOE YMEHHE CHCTEMAaTU3HPOBATh
M CTPYKTYpHpOBaTh MaTepuai; JIeliaTh OOOOIICHUS U COIMOCTABIICHUS
YIOBJIETBOPHTEJIBHO [PA3JIMYHBIX TOYEK 3pPEHUs IO paccMaTpUBaeMOMY BOIIPOCY, IellaTh U
APTYMCHTHUPOBATHL OCHOBHBIC BBIBObBI;

- B IIEJIOM YCIICIIHOE, HO HE CHCTEMHOE BIIQJICHUEC HaBBIKAMHU
QHaJN3a Pa3IMYHBIX UCTOYHUKOB MH(OpMAIMK MO JTaHHON IpobieMaTHke,
CHCTEMAaTH3allud M CTPYKTYPHUPOBAHHS MaTepualia JIOKJIaga, TPaMOTHO
M3JIaraTb BOIIPOCHI TEMbBI W CACIATH COOTBCTCTBYIOIIMC BbIBOJbI, HC
O0TBEYAET HA BOMPOCHI ITPH MPEJICTABICHUH JIOKJIA/Ia B AYAUTOPUH

oOyyJarouuics:

- HE TIOATOTOBWJI JIOKJIQJ U HE y4acTBYET B OOCYXKICHHH; HE 3HAET
BHAYUTEIBHON YacTH MPOrPAaMMHOIO MaTepuala, IJI0XO OPHEHTHPYETCS B
Marepuanie (QyHIAMEHTAJIbHBIX pa3leioB OHOXUMHH W  (HU3HOJIOTHU
pacteHwii B o0beMe, HEOOXOAMMOM s OCBOCHHSA (PU3HUYECKHX,
XMMHUYECKHX U OMOJIOTHYECKUX OCHOB B 9KOJIOTHU U IPUPOJIOIOIB30BAHHH,
HE 3HACT MPAKTHKy MPUMEHEHHs MaTepuaia, JOIMYCKAaeT CYyIIeCTBEHHBIC
OIIOKH;

HE YMEET CHCTEeMaTHU3UPOBaTh U CTPYKTYpUPOBaTh MaTepHal;

nenate 0O0OOIIEHHST M COMOCTABICHUS pPAa3JIMYHBIX TOYEK 3PEHHS II0
paccMaTpuBaeMOMYy BOIIPOCY, J€JaTh W apTyMEHTHUPOBAaTh OCHOBHBIE
BBIBOJIBL;
- HE BJaJeeT HaBBIKAMHM aHajW3a pPa3UYHBIX HCTOYHHUKOB
uHbopMalIMKM N0  JaHHOW  mpoOjeMaTHKe,  CHUCTeMaTH3aluu U
CTPYKTYpUPOBaHUS MaTepHaia J0KJIaaa, TpaMOTHO M3JIaraTh BOIPOCHI TEMBI
M CclIeNIaTh COOTBETCTBYIOIIME BBIBOBI

HEYAOBJIETBOPUTECJILHO

4.2.3. Kputepuu o1leHKH BBITIOJTHEHUsI Kelic-3a1aHuii

[Ipu BBITIOTHEHUHU Kelc-3a1aHuil 00yJaromuiicss JEMOHCTPUPYET:

3HAHMA: TEOPETUYECKHX TPEANOCHUIOK MPOOJIEMBbI, KOTOPYIO TMpeJaraercs
MIPOAHAIU3UPOBATH IPU BHITIOJIHEHUU KeiC-3a/1aHus;

yMeHUAl: 10oa00paTh, NPENJIOKUTH BApUAHT PENICHHs, WIH OOBICHUTH
MIPUMEHSIEMYIO B Ka)KJJOM KOHKPETHOM CIIy4a€ METOJIUKY; CI€JIaTh COOTBETCTBYIOIIUIA
BBIBO/T;

BJajiecHHEe HABBIKAMM: BBIIOJHCHHUS JlabopaTopHOW pabOThl W  aHaNIM3a
MOJTyYEHHBIX PE3YIhTATOB.

Kpurepuu onieHKH BbINOJHEHUA Kelc-3a1aHNH

oOydJaronuics 1eMOHCTPUPYET:

- 3HaHHWE TEOPETUYECKUX TMPEANOCHUIOK MPOOIEeMBbI, KOTOPYIO
OTJIUNYHO nmpeajaracTcsa MpoaHaIM3UpPOBATL IIPU  BBIIIOJHCHHUHU KeﬁC-SaﬂaHHﬂ,
HMCUYCPIBIBAOIIC W TOCICAOBATCIIBHO, YCTKO W JIOTMYHO M3JIaract
MaTepHall, XOpOoUIO OPHEHTHUPYETCs B Marepuaie, He 3aTpyAHSETCS ¢
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OTBETOM IIPU BUAOU3MEHEHNH 3a/1aHUl;

- yMEHUE ToA00paTh, TMPEUIOKUTh BapUAaHT pEIICHUs, WM
OOBSICHUTh NPUMEHSIEMYIO0 B KaXJIOM KOHKPETHOM CIIy4ae METOJUKY;
CZIEJaTh COOTBETCTBYIOIIMI BBIBO/I;

- YCIIEIIHOE W CUCTEMHOE BJIAJCHHE HABBIKAMHU BBINOJIHEHUS
itabopaTOpHOM pabOThI M aHAJIM3A MTOJIYYEHHBIX PE3YIbTaTOB

oOydJaronuics 1eMOHCTPUPYET:

- 3HAHWE TEOPETUYECKUX MPEANOCHUIOK MPOOIEMBI, KOTOPYIO
MpejiaracTcss MPOAHAIM3UPOBATh IMPU BBIIIOJIHEHUU KEWC-3aaHusl, HE
ITONYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

- B IICJIOM YCIHEIIHOe, HO COJEpKallhe OTICIbHBIC IMPOOECIHI,
XOpOoLIo YMEHHE TOoa00paTh, MPEUIOKHUTh BAPUAHT DPEUICHUS, WIH OOBSCHUTH
MPUMEHSEMYIO B KaXJOM KOHKPETHOM ClIydya€ METOAUKY; CJeaTh
COOTBETCTBYIOLIMI BBIBOJ;

- B LIEJIOM YCIEIIHOE, HO COJepiKallee OTAeNbHbIe MpOoOeNbl WiIn
COTIPOBOXIAIOIEECS OTJCIbHBIMU ONIMOKAMU BJIAJCHUE BBITOTHEHUS
irabopaTopHOil pabOTHI M aHAJIM3A MOJYYEHHBIX PE3yJIbTaTOB

oOydJarouuics 1eMOHCTPUPYET:
- 3HAHHMSA TOJIBKO OCHOBHOTO Marepuajlla W TEOPETUYECKUX
MPENOCHIIOK MPOOIEMBI, KOTOPYIO MIPeUIaraeTcsl MpoaHaTu3upoBaTh MPU
BBITTOJTHEHUH KelC-3aJaHusl, HO HE 3HAeT JeTane, JOnyCcKaeT HETOYHOCTH,
MOMYCKaeT HETOYHOCTH B (OPMYIHMPOBKAX, HAPYIIAET JIOTHYECKYIO
YIOBJIETBOPHTEIbHO  [IOCJIEJOBATEIBHOCTD B U3JI0)KEHUH IIPOIrPAaMMHOI0 MaTepUana;
- B IIEJIOM YCIIEUIHOE, HO HE CHUCTEMHOE YMEHHE N0J00parth,
NpPEATI0KNUTh BAPUAHT PELICHUS, WIH OOBSICHUTH IPUMEHIEMYIO B KayKI0M
KOHKPETHOM CITy4ae METOJUKY; CAETaTh COOTBETCTBYIOIINI BBIBO;
- B IIEJIOM YCIIEIIHOE, HO HE CHCTEMHOE BIIQJICHUE BBINOJIHEHUS
irabopaTopHOM pabOTHI M aHAJIM3A MTOJIYYEHHBIX PE3YJIbTaTOB

oOyuaromuics:

- HE 3HAeT 3HAYMTEIIbHOW YaCTH MPOrPaMMHOI0 MaTepHaia, TIoXo
OPUCHTUPYETCS B TEOPETUYCCKHX MPEINOChUIKAX MPOOJIEMBI, KOTOPYIO
MpearacTcs NPOAHAIM3UPOBATh IPU BBIITOJTHEHUH KEWC-3aaHusl, HE
BHAET TPAKTUKy TNPUMECHEHUS MaTepHualia, JOMYCKaeT CYIIECCTBCHHBIC
HEY/0BJIETBOPUTEILHO [OIINOKHY;

- HE yMeeT IMoa00paTh, MNPENJIOKHUTh BapUAHT PEIICHUS, WIIH
OOBSACHUTh NPUMEHAEMYI0 B KaXXJIOM KOHKPETHOM CIIy4a€ METOAMKY;
C/ieaTh COOTBETCTBYOIINHN BBIBOI;

- 00y4JarOIIMIACS HE BIIaJICeT METOaMH BBITIOIHEHHS J1a00PaTOPHOMA
a0O0ThHI M aHAJIN3a TIOJYYCHHBIX PE3yJIbTaTOB

4.2.4. Kputepuu OlleHKHU J1a00PaATOPHBIX padoT

[Tpu BeIMOTHEHUY JTA0OPATOPHBIX paOOT 00YUYAIOIIUICS IEMOHCTPHUPYET:

3HAHMA: METOJIMK M TEXHHKHU BBIOJHEHHS JTA0OPATOPHBIX paboOT, HA3HAUYCHMUS
nabopaTopHOTO 000PYAOBAHUS;

YMEHHUSI: TIOCTaBUTh TMPOBECTH OHMOXMMHUYECKOE U  (PU3HOIOTHYECKOE
MCCJIEIOBAHNE PACTUTEIHLHON TKaHU, CHOPMYTUPOBATH 1I€JIb U 3a7]a4H OMBITa, MPOBECTH
aHaIN3 Pe3yJbTaTOB U CAENATh COOTBETCTBYIOIINI BHIBOIHI,

BJIaJIeHHe HABBIKAMM: MTPOBEJCHUS OIBITOB MO U3YYCHHUIO COCTOSIHHS PACTEHUS
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C UCIIOJB30BaHUEM OMOXMMHYCCKUX H (1)I/IBI/IOJIOI‘I/I‘{€CKI/IX MCTOOOB.

Kpurepum ouieHk# BbINOJHEHHS JA00PATOPHBIX padoT

OTJIMYHO

oOydJaronuics 1eMOHCTPUPYET:
- 3HAHWE METOJIMK ¥ TEXHUKHU BBITIOJHEHHS JIA0OPATOPHBIX PadoT,
Ha3HA4YCHHs J1a0OpaTOPHOTO OOOPYIOBAHUS, XOPOIIO OPUEHTHUPYETCS B
MaTepualie, He 3aTPYAHSIETCS C OTBETOM IIPU BUJIOM3MEHEHUY 3a/1aHUM
- YMEHHE ITOCTaBUTh MPOBECTU OHMOXHUMHYECKOE H
(bU3HOIOTHYECKOE MCCIEA0BAHNE PACTUTEIBHON TKaHU, CPOPMYTUPOBATH
eJb M 3aJa4yd ONbITa, NPOBECTH aHAIU3 pE3yJbTaTOB M CJIEIaTh
COOTBETCTBYIOLIMI BBIBOBI,
- YCIICIIHOE M CHCTEMHOE BJIQJICHUE HAaBBIKAMHU IPOBEICHUS
OIBITOB [0 H3YYCHUIO COCTOSHUS pACTEHUS C HCIHOJIB30BAHUEM
OMOXUMHUYECKHUX U (DU3UOJIOTHUCCKUX METOJIOB

XOpo1Io

oOyuaronuics 1eMOHCTPUPYET:

- 3HAaHME METOJUK W TEXHUKHU BBIOJHEHUS JIAOOPATOPHBIX padoT,
Ha3HA4YCHUs JIAOOPATOPHOTO 00OPYAOBaHUS, HE JOMYCKAET CYIIECTBEHHBIX
HETOYHOCTEH;

- B IIEJIOM YCIICIIHOE, HO COJEpKalllhe OTIEIbHBIC MPOOEIHI,
YMEHHE TOCTaBUTh IPOBECTH OHOXMMHYECKOEe M (PU3UOIOTUYECKOE
MCCIICIOBAHNE DPACTUTEIHHONW TKaHHW, CHOPMYJIUPOBATH IENIb M 3aJa4yd
OTIbITa, MPOBECTU AaHAJIU3 PE3yNbTaTOB M CJAeNaTh COOTBETCTBYIOIIMA
BBIBO/IBI,

- B IIEJIOM YCIEIIHOE, HO COJeprKallee OTAeNbHbIe MpoOesbl WU
COTIPOBOXIAIOIIEECS OTACIbHBIMA OIIMOKAMH BJIQJICHUE IPOBEIACHHUS
ONBITOB [0 M3YYEHHID COCTOSHUSI PACTEHHS] C HCHOJIb30BaHHEM
OMOXUMUYECKHUX U (DU3UOJIOTHUECKUX METOJIOB

YA0BJIETBOPUTEIHHO

oOyJaronuics: AeMOHCTPUPYET:

- 3HaHUS TOJHKO OCHOBHOTO MaTepuaja METOJUK U TEeXHUKU
BBITIOTHEHHUST  J1a00OpaTOpHBIX  pabOT, Ha3HA4YeHHs] J1a0OpPATOPHOTO
000pyI0BaHUs, HO HE 3HAET JIeTajeH, JOMyCKaeT HETOYHOCTH, HapyIIaeT
ITOTMYECKYIO TTOCNE0BATEIHbHOCT B BBIMOJIHEHUH 1a00paTOPHBIX padoT;

- B I1IEJIOM YCIIENTHOE, HO HE CHUCTEMHOE YMEHHE IIOCTaBHUTH
MpoBecTH  OMOXMMHUYECKOE U (PU3HMOIIOTUYECKOE  HUCCIIEOBaHHE
pacTUTENbHOW TKaHU, cHOPMYIUPOBATH LIE€Tb U 3a7a4M OIbITA, TPOBECTH
AQHAJIN3 PE3YNbTATOB U ClI€JaTh COOTBETCTBYIOIINM BBIBOIbI;

- B IIEJIOM YCIICITHOE, HO HE CHUCTEMHOE BIIAJICHUE IMPOBEICHUEM
ONBITOB IO M3YYEHHIO COCTOSIHUSI PACTEHHS] C HCIOJIb30BAHHEM
OMOXUMUYECKHX U (DU3UOJIOTHUYECKUX METOJIOB

HECYA0OBJIETBOPUTECJIBbHO

oOyJaronuics:

- HE 3HAET METOJUK M TEXHUKH BBITIOJHEHHUS JJA0OPATOPHBIX padoT,
Ha3HaYeHUs] JTaOOPaTOPHOTO O0OPYIOBaHMS, IOMYCKAET CYIIECTBEHHBIC
OIITNOKH,

- HE  yMeeT TIOCTaBUTh  MPOBECTH  OHOXMUMHYECKOE U
(bM3HOIOTHYECKOE UCCIIEOBAaHUE PACTUTEIILHON TKaHH, COPMYITHPOBATH
Ledb W 3aJaud ONbITa, TPOBECTHM aHaIU3 pe3yJbTaTOB U CJHelaTh
COOTBETCTBYIOIINI BHIBOBI,

- oOyJaromuiicss He BJaJeeT HABBIKAMH TPOBEACHHS OIBITOB IIO
M3yYEHUIO COCTOSHUS PACTEHHUS C HCIOJIb30BAaHUEM OHOXMMHYECKUX H

(I)I/I?)I/IOJIOI‘I/I‘-IGCKI/IX MCTOJIOB, HC BBIINNOJIHWJI IMOCTABJICHHOC MCPCH HHUMU
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banaHne

4.2.5. Kputepun o1leHKH BBITIOJTHEHUSI TECTOBBIX 3aJaHU
[Tpu BBIMOTHEHUY TECTOBBIX 3aJJaHU OOYJAFOIITHIICS TEMOHCTPUPYET:
3HAHUA: (QYHIAMEHTAJIbHBIX Pa3elOoB OMOXMMHH W (PH3UOJIOTHM pPACTEHUN B
o0beMe, HeOOXOAMMOM ISl OCBOCHMSI (PU3MUECKHX, XUMUYECKUX M OHOJIOTHYECKUX
OCHOB B 3KOJIOTHM ¥ IPUPOIONOIB30BAHUI
Kpurepuu onieHKH BbINOJHEHHUS TECTOBBIX 3a1aHUM

OTJINYHO oOyuaronuics AeMOHCTPUPYET:

- 3HaHHWE MaTepuana (QyHIAMEHTAIbHBIX pPa3AciioB OMOXMMHH U
¢du3nonoruu  pacTeHWH B 00beMe, HEOOXOIUMOM JUIsl  OCBOCHHS
(U3NUIEeCKUX, XUMHUYECKHX W OHOJOTMYECKHMX OCHOB B OKOJOTUU U
[IPUPOJIOTIOIB30BAHNUMY,

- oT 86 % 1o 100 % oTBETOB Ha BOIIPOCHI TECTOBBIX 3aJaHUN

XOpoIIo oOyJaronuics: AeMOHCTPUPYET:
- 3HaHUE MaTepuala, He JIO0MYCKAET CYIIECTBEHHBIX HETOYHOCTEH;
- ot 74 % 1o 85 % oTBETOB Ha TECTOBLIE 3aJaHUS

YIOBJIETBOPUTEIbHO oOydJarouuics 1eMOHCTPUPYET:

- 3HaHUSA TOJBKO OCHOBHOI'O MaTepHayia, HO HE 3HAeT JICcTaJeH,
ITOITyCKaeT HETOYHOCTH, JOIMYCKAaeT HETOYHOCTH B (POPMYITUPOBKAX,
HapyIIaeT JIOTUYECKYIO [IOCJIENOBATENHHOCTD B H3JI0KEHUU
MPOrpaMMHOTO MaTepHaa;

- ot 60 % 1o 73 % OTBETOB Ha TECTOBLIE 3aJaHUS

HEeYy/10BJIETBOPHUTEIHLHO oOyuaromuics:

- HE 3HAET 3HAYMTEJIbHOW YacTH MPOrPaMMHOTO MaTepuala, Tioxo
OpUEHTHpYETCS B Marepuaie (yHIaMEHTAIbHBIX Pa3/eioB OMOXMUMHH H
dusnonornu pacreHuid B 00beMe, HEOOXOIMMOM JUIsi OCBOCHUS
(GUBUYECKUX, XUMUYECKMX W OHOJOTUYECKMX OCHOB B DOKOJIOTHH W
MPUPOJONOIb30BaHUM, HE 3HAET NPAKTUKY MPUMEHEHUsS Marepuana,
ITOTTYCKAET CYIECTBEHHbBIE OIMUOKH;

- oTBeTHJI MeHee ueM Ha 60% TeCcTOBBIX 3aJaHui

4.2.6. Kputepum olleHKH MUCLMEHHOT0 ONpPoca

[Ipu BHIMOTHEHUU TUCEMEHHOTO OMpoca paboT 00yJarOIIHIICS T€MOHCTPUPYET:

3HaHUA: QyHIAMEHTAIBHBIX Pa3/IelIOB XUMHUH, OMOJIOTHH U OOTAaHUKH B 00BEME,
HEOOXOJMMBIX  JIJII  OCBOCHHMS XMMHUYECKMX U  OHMOJOTHYECKUX  IPOIIECCOB
MIPOUCXOJISIINX B PACTCHUSX.

YMEHHUsI: OPHCHTHPOBATHCS B MOTOKE MH(POPMAIIMH, BBIICIATH TJIABHOE, YETKO
(hopMyJIMpOBaThH OTBET;

BJIaJleHHEe HAaBBIKAMM: BbIOOpa, cucTeMaTu3aluu HHPOpMaIu, padoThl C
Pa3TMYHBIMH BUIAMH PECYPCOB.

KpI/ITepI/II/I OLCHKHU BBINMOJHCHHUA IMCbMECHHOI'0 OIIPOCa

OTJIMYHO oOydJaronuics 1eMOHCTPHUPYET:
- 3HaHWe Marepuaja (yHIAMEHTAIbHBIX  pa3[elioB  XHMUHU,
Ouojorun W OOTaHUKM B 00BEME, HEOOXOOUMBIX IJII OCBOCHHS
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XUMHUYECKHUX M OMOJIOTMYECKUX MTPOLIECCOB MPOUCXOASAIIUX B PACTCHUSX;
- YMEHUE OpPUEHTHPOBATHCS B MOTOKE HWH(GOpPMAIMU, BBIACTATH
TJIaBHOE, YETKO (POPMYIUPOBATH OTBET;

- yCIIEIIHOE W  CUCTEMHOE BJaJeHHE HaBBIKAMH  BBIOOpA,
cUCTeMaTu3aluu nH(opManuu, paboThl C pa3IMUYHbIMU BUJIAMU PECYPCOB

XO0pOoIIo 00yJaronuics: JIeMOHCTPUPYET:

- 3HaHME Marepuaja (yHIAaMEHTAIBHBIX pa3JelioOB  XHMHH,
Ouonorun W OOTaHUKHM B 00bEMe, HEOOXOAMMBIX [JII OCBOCHHS
XUMHYCCKHX M OMOJOTHYECKHX MPOIECCOB IMPOUCXOSIINX B PACTCHHUSX,
HE JIONYCKAeT CYIIEeCTBEHHBIX HETOYHOCTEH;

- B IICJIOM YCIICIIHOE, HO COJEp)KallUue OTIeIbHBIC IMPOOeIbl,
YMEHHE OPUCHTHPOBATHCS B IMOTOKE WH(GOpPMAIMHU, BBLICIATH TJIABHOE,
4eTKO (hOpMyIIMpOBaTh OTBET;

- B IIEJIOM YCIIEIIHOE, HO COJEpIKaIiee OTACIbHBIC MPOOEIbl N
COINPOBOYKAAIOIIEECS OTACIAbHBIMUA OINMOKAMH BJIaJICHUE HaBBIKAMH
BBIOOpa, cUCTeMaTH3ai WH(OOPMALIUU, padOTHI ¢ PA3IMIHBIMU BUIAMH

peCypcoB

YIOBJIETBOPUTEIbHO oOydJarouuics 1eMOHCTPUPYET:

- 3HaHUSA TOJBKO OCHOBHOIO Marepuaia (QyHIaMEHTaIbHBIX
pa3aeiioB XUMUU, OUOJIOTUM M OOTaHUKH B 00BEME, HEOOXOTUMBIX IS
OCBOCHMSI XMMHYECKUX M OHMOJOTHYECKUX IPOLIECCOB MPOMCXOIANINX B
pacTeHusX, HO HE 3HAeT JeTajeil, OMyCKaeT HETOYHOCTH, JOIMYCKaeT
HETOYHOCTH B dbopmynupoBKax, Hapyuaer JIOTUYECKYIO
MOCJIeI0BATEILHOCTD B U3JI0KEHUHU IIPOrPAMMHOTO MaTepuaa;

- B I[EJIOM YCIIEIIHOE, HO HE CUCTEMHOE YMEHUE OPUEHTHPOBATHCS B
MOTOKE WH(OPMAIUH, BBIIETSATH IIABHOE, Y€TKO (hOPMYIUPOBAThH OTBET;
- B 1EJIOM YCHEIIHOE, HO HE CHUCTEMHOE BIIaJIEHUE HaBbIKAMHU
BBIOOpA, CUCTEMATU3AMK UHPOPMAIIUK, PAOOTHI C Pa3IUYHBIMH BUAAMHU

pecypcoB

HEY/0BJIETBOPHUTEILHO oOyyJaronumcs:

- HE 3HAaeT 3HAYUTETHbHON YacTH MPOrpPaMMHOTO MaTepHana, Iioxo
OpUEHTHpYeTCS B Marepuasie  (QyHIaMEHTaJIbHBIX pa3fclioB XUMUH,
Oumonorun W OOTaHUKHM B O0BEMe, HEOOXOIUMBIX [IJII OCBOCHHS
XUMHUYECKHX B OMOJIOTHYECKHX TPOIECCOB MPOUCXOAIINX B PACTCHHSIX,
HE 3HaeT MPaKTUKY NMPUMEHEHHs MaTepuania, OMyCKaeT CYIIECTBEHHbIE
OIHOKU;

- HE YMEET OpPHEHTHPOBATHCS B MOTOKE HH(OPMAIMH, BHIICTSATH
TJIABHOE, YETKO (POPMYITUPOBATEH OTBET;

- oOyJaromuiicss He BiIaJleeT HaBBIKAMH BBIOOpa, CHCTEMaTH3alUU
nH(popMannu, paboThl C pa3IMUHbIMU BHJIaMU PECYPCOB

4.2.7. Kputepuu olleHKHU BBHINOJHEHNSI THIIOBBIX PACYETOB

[Tpu BBHIOSTHEHUH TUIIOBBIX PacYeTOB O0YHAIOIIUNCS JEMOHCTPUPYET:

3HAHMA: (QYHIAMEHTAJBHBIX pa3/ieoB OMOXMMUU U (DU3UOJIOTUM PACTEHUN B
o0beMe, He0OXOAMMOM ISl OCBOCHHS (PU3MYECKHX, XUMUYECKUX M OMOJIOTHYECKUX
OCHOB B 3KOJIOTUH U IPUPOOTNOIH30BAHNH;

YMeHHsI: BIOMpaTh palMOHAJIbHBIN MyTh, PEIIATh TUIIMYHBIE 33JJa4d Ha OCHOBE
BOCIIPOM3BEJCHUS]  CTaHAAPTHBIX  AJITOPUTMOB  pELICHHS; IPOBOAUTH  aHAIU3
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OMOJIOTUYECKUX MPOO, KOIMYECTBEHHYIO OOpaOOTKY MOITYYEHHBIX pPE3yJbTaTOB M HX
OLICHKU COBPEMEHHBIMH METOJJaMU KOJIMYECTBEHHOU 00paboTKK nHMOpMaIny;

BJajilecHHe HABBIKAMHU: pellaTh  YCJIOXXHEHHbIE 3a/layd  Ha  OCHOBE
OpUOOPETeHHBIX  3HAHWUW, YMEHUW MW  HaBBIKOB, C HMX TNPUMEHEHHUEM B
npodeccruoHanbHOM 1eITeTbHOCTH.

KpI/ITe HHU OINCHKH BbINNOJHCHUA THIIOBLIX PACY€TOB

OTJIMNYHO 00y4arOIUIACs IEMOHCTPUPYET:

- 3HaHUMEe (yHIAMEHTAIbHbIX pa3fe]oB OHOXUMHMHM M (U3UOJIOTHU
pacteHuii B oObeme, HEOOXOAMMOM sl OCBOCHHA (PH3MUECKUX,
XUMHYECKMX M OHMOJOIMYECKMX OCHOB B  DJKOJOIMM U
HNPUPOJONIONB30BAHNN, AJITOPUTMOB  BBIMOJHEHHS  TOCTABICHHBIX
3ajay;

- YMEHHs BBHIOMPATh pallMOHAIBHBIN MyTh, PEIIATh TUITUYHBIC 33]]a4d Ha
OCHOBE BOCHPOM3BEACHUS CTaHJAPTHBIX aJrOPUTMOB  pEIICHUS;
NPOBOJIUTh  aHAIM3  OWOJIOTHYECKHUX  MPOO,  KOJMYECTBEHHYIO
00paboTKy MOJYyYEHHBIX PE3yJIbTATOB U HUX OLIEHKU COBPEMEHHBIMHU
METOJIaMH KOJINYECTBEHHON 00padOoTKH MHPOpMALIH;

- BIIQJICHUE HABBIKAMHM peIIaTh YCJIOXKHEHHBIE 3aJaud Ha OCHOBE
nproOpETeHHBIX 3HAHUH, YMEHUN M HABBIKOB, C UX NPUMEHEHHEM B
1po¢eCCHOHATILHOMN 1€ TeIbHOCTH.

XOpo1Io o0ydJarouuics 1eMOHCTPUPYET:

- 3HaHUMEe (YHIAMEHTAIbHBIX pa3Ae]oB OUOXUMMU M  (PHU3HOIOTUU
pacteHuii B o0OBeMe, HEOOXOAMMOM JJIsi OCBOCHHS (PH3MUECKHUX,
XMMUYECKMX M OHMOJOTMYECKMX  OCHOB B  DJKOJOTMM U
NPUPOJIONIONB30BAHNN, AJTOPUTMOB  BBIMTOJIHEHHS]  MTOCTABICHHBIX
3ajiay, He JI0IYCKaeT CYIIECTBEHHbIX HETOUHOCTEH;

- B LIEJIOM YCIIEIIHOE, HO COJEp)KAllUe OTIENbHbIE MPOOENbl, YMEHUE
BBIOMPATh pallMOHAIBHBIN MyTh, peIllaTh TUIHMYHBIE 33/1a4d HA OCHOBE
BOCIIPOM3BEJICHHSI CTAaHIAPTHBIX AJTOPUTMOB PEIICHHS; MPOBOJNUTH
aHamu3  OMOJOTMYECKMX  Mpo0,  KOJMUYECTBEHHYIO  00paboTKy
MOJTYYeHHBIX PE3yJbTAaTOB M HMX OLEHKH COBPEMEHHBIMH METOJaMHU
KOJINYeCTBEHHON 00paboTKM HMH(OpMAIMM; BEpHBIE XOJ PELICHUs U
OTBET 33/1a4M MPH HATWYHH HECKOJIBKUX HErpyOBIX OMIMOOK;

- B LIEJOM YCIEIIHOE, HO COJAEpiKallee OTIeNIbHbIe MpOoOeasl WIH
COIPOBOXKIAIOIIEECS OT/EIbHBIMUA OIIMOKAaMHU BIIAJIEHUE HABBIKAMU
pelaTh yCIOKHEHHbIE 3aJaud Ha OCHOBE NMPUOOPETEHHBIX 3HAHHM,
YMEHHM M HaBBIKOB, C HX IMPUMEHEHHEM B IMpodeccrnoHalbHON
JeSITETIbHOCTH.

Y10BJI€TBOPUTEILHO oOyuaronuics 1eMOHCTPUPYET:

- 3HaHUSA TOJBKO OCHOBHBIX (DyH/IaMEHTANbHBIX pa3/ieioB OMOXHUMHU U
buszmosorun pacTeHUd B 00BEMe, HEOOXOIUMOM JJii OCBOCHUS
(bU3NUEeCKUX, XUMHUYECKUX U OHOJOIMYECKHMX OCHOB B HKOJOTHH H
NPUPOJIONIONB30BAHNN, AJTOPUTMOB  BBIMTOJNHEHHS]  MTOCTABICHHBIX
3ajad,

- B IIeJIOM YCIENIHOE, HO HE CHUCTEMHOE yMEHHE BBIOMpATH
pallMOHANBHBIA IyTh, pelIaTh THUIMYHBIE 3aJaud  Ha OCHOBE
BOCIPOM3BEJICHUSI CTaHIAPTHBIX AalTOPUTMOB pEIICHUS; MPOBOIUTH
aHanmu3  OMOJOTMYECKMX  Mpo0, KOJMYECTBEHHYIO  00paboTKy
MOJIYUEHHBIX PE3YyJIbTaTOB M UX OLEHKH COBPEMEHHBIMH METOJAMHU
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KOJIMYECTBEHHON 00paboTKM WHGOpPMAIMK; BEPHBIA XOJA PEIICHHS
3aJaud, HATU4YMe OJHOW WM JABYX OINMOOK, TPUBEOIINX K
HETPaBUIBHOMY OTBETY;

- B IICJIOM YCHEIIHOE, HO HE CHCTEMHOE BIIQJICHHE HAaBBIKAMHU pPEIIaTh
YCIIOXKHEHHBIC 3a/laud Ha OCHOBE NMPUOOPETEHHBIX 3HAHWUH, YMCHUU U
HABBIKOB, C X MPUMEHEHHEM B MTPO(EeCCHOHATBHOM JIeATEIHHOCTH.

Hey/10BJIETBOPHUTEIHLHO

00yyJaroImuics 1IeMOHCTPUPYET:

- He 3HaeT (QYyHIAMEHTAJIBHBIX pa3/eNOB OMOXUMHUH H (PHU3HOIOTUU
pacteHuii B oObeMe, HEOOXOAMMOM JJIsi OCBOCHMS (PU3MUECKUX,
XUMUYECKUX M OHOJOTMYECKMX OCHOB B  DJKOJOTHH U
HIPUPOJIONOIB30BAHNUN, AJITOPUTMOB  BBIINOJHEHHUS] TOCTABJIEHHBIX
3ajauy;

- HE yMeeT CaMOCTOSTEIbHO BBIOMpATh PALMOHAIBHBIN IyTh, peLIaTh
TUNIMYHBIC 33Ja4dl HAa OCHOBE BOCIIPOM3BENEHHUS CTaHAApPTHBIX
QITOPUTMOB PELICHUs; IMPOBOAUTH AaHAIU3 OMOJIOTMYECKHX Moo,
KOJIMYECTBEHHYIO 00pabOTKY MOJTYYCHHBIX PE3Yy/IbTaTOB M UX OLEHKHU
COBPEMEHHBIMU METOJIJaMH KOJIMUYECTBEHHOW 00paboTKu MH(pOpMaIuH;
pelIeHne 3aJauyd OTCYTCTBYET IOJIHOCTBHIO; NMPUBEACHHBIC 3alTUCH HE
OTHOCSTCS K PEIICHUIO JaHHOM 3a7a4yM; IpUBEACH MPaBUWIbHBINA OTBET,
HO pEIIeHHE OTCYTCTBYET

- oOyuarouuiics He BiaJieeT HaBbIKAMU peIllaTh YCIIOKHEHHbIE 3a]lauu
HAa OCHOBE MPHOOPETCHHBIX 3HAHWW, yYMEHHWW W HAaBBIKOB, C UX
IPUMEHEHHUEM B IPO(eCcCHOHANBHOM NesITEIbHOCTH.

Pazpabomuuxu: oouenm, Illleeuenxo, E.H. [/Z/

(nmonmucs)

accucmenm, I'ynuna E.B. ‘7/&0/545/4@

< (mommmch)

o1




