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@DOHJT OLIEHOYHBIX CPEICTB, CHOPMHUPOBAHHBIN JIJIs1 MPOBEACHUS TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHOW aTTeCTAllMM OO0yJarolIuXxcs IO JIHC-
UIiiHe «@U3HO0JI0TUA pacTeHuid», pa3padoTaH HA OCHOBAHUHU CIIEAYIOIIUX J10-
KYMEHTOB:

denepanpHOro 3aKoHa Poccuiickoit @eneparuu ot 29 nexadps 2012 r. N
273-D3 "O06 o6pazoBannu B Poccuiickoit denepanun’;

- ¢enepaibHBIX TOCYAaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHJIAPTOB BBICIIETO
obpazoBanus (PI'OC BO);

- YcraBa akajgeMuu;

- [lonmoxxennem o TeXHOTOTHYECKOM MHCTHTYTE — (prummane ¢emepaabHOTo
rOCYJapCTBEHHOTO OIOHKETHOTO 00pa30BaTEIBLHOTO YUPEKACHUS BBICIIETO 00pa-
30BaHMS «YJIBSIHOBCKAS TOCYIapCTBEHHAS CETbCKOXO3IMCTBEHHAS aKaJIeMUs UME-
uu I1. A. Cronpinuna).

IHACITIOPT
(poHIAa OLIEHOYHBIX CPEACTB
MO YYEBHOM JJUCITUTIIMHE
Du3n0JI0rus paCTeHUH

1.Moaeau KOHTPOJMPYEMbIX KOMIIETCHIIMIA:

1.1. Komnemenyuu ghopmupyemoie 8 npoyecce uzyuenus OUCUUnIUHbL.

NHnexc PopMyIMpPOBKA KOMIIETEHIIUU
(OIIK- | - rOTOBHOCTBIO K OIIEHKE (PU3HOJOTHUECKOTO COCTOSIHMS, alalTallOH-
3) HOTO TIOTEHIIMAJIa U OMNpPEACIICHUIO (PAKTOPOB PETyIMPOBAHHUS POCTA H

Pa3BUTHS CEIIBCKOXO3SIMCTBEHHBIX KYJIBTYP

(TTK-1) |- rOTOBHOCTBIO OMNPEACATH (PU3HOJIOTHYCCKOE COCTOSHHE, aJanTalldoH-
HBIN MOTEHIMAN U (DAKTOPHI PETYIUPOBAHUS POCTA M PA3BUTHUS CEIBCKO-
XO3STUCTBEHHBIX KYJIBTYP.

Ilpu paspaoomke @OC no oucyuniune «OU3HOJOTUA PACTCHUI» yuumbolea-
JAUCH credyloujue 00Cmoamenbcmea, C6A3aHHble C PopmMupyemvbimu KOMNEmeH-
UUAMU

1) ®opmMupyembie KOMIETSHIIUH MPEICTABISIOT COO0 WHTETPaIbHBIC JTNY-
HOCTHO-TIPO(PECCHOHANIbHBIE KauecTBa, (POPMUPOBAHKE, PA3BUTHE U TNPOSIBICHUE
Ha IPaKTUKE KOTOPBIX CBS3aHO HE TOJIBKO C HAJIMYMEM HEKOTOPOro KOMIUIEKCA
3HAaHUH, HO U CO CIIO’KHBIM B3aUMOJIEHCTBUEM BCEX (KOTHUTHBHBIX, AQ(PEKTUBHBIX,
MOBEICHYECKUX) CTPYKTYp JIMYHOCTH, KOTOPbIE 00pa3yloTcs U pa3BUBAIOTCA B Te-
yeHue Bcel e€ ku3HeaesaTenbHocTu. [loaToMy mHANBHUAYaNbHAsS TpaeKTopus (op-
MUPOBaHHUS YKa3aHHBIX KOMIETCHUUN y 00y4aroIUXCsl pa3iuyHa U TPYAHO MOJ-
naetcst popMaIn3alium.

2) ®opMupoBaHUE YKa3aHHBIX KOMIIETCHIIMN y 00yYaroIuXcsl pearnoiara-
€T WCIOJb30BaHUE KOHTEKCTHOM cpelibl 00ydeHus (MOoMeleHrne o0ydarommxcs B
npodeccuoHaNbHbINA, KOMMYHUKATUBHBIA U HOPMATUBHBIM KOHTEKCT UX Oyayuiei




JEATEIIbHOCTH B paMKax pa3IMYHbIX BUJOB IIPAKTHK).

3) VYcioBus s GOPMHUPOBAHUS YKA3aHHBIX KOMIICTCHIMH JTOJKHBI CO3/1a-
BaThCS B paMKax MPENoIaBaHus IPYTUX JUCUUILIVH.

4) Tlpu GopMyIMpPOBaHUK «TECTOBBIX» 3a/lad YYUTHIBAETCS BCE MHOT000-
pasue ycioBHil U PaKkTOB, ONPECIISAIONIUX OCHOBHBIE 3aJa4H.

B cBs3u ¢ BeimeckazanHbiM B @OC 1o yueOHON aucuuiuinHe «DU3H0I0THsA
pacTeHuil» BBIJICIAIOTCA J1Ba KPYITHBIX OJIOKA:

a) OIICHOYHBIC CPENCTBa I CHOPMHUPOBAHHOCTH «3HAHHEBOW» 0a3bl op-
MUPYEMBIX KOMIIETCHIIMN U YMEHUS MPUMEHSTh 3T 3HAHUS Ha MPAKTUKE (TECTHI,
KOHTPOJIbHBIE pa0OThl HA YPOBEHb OCBOCHHMS MaTepHuajia AUCIUIUIMHBI; IPaKTUYe-
CKHE 3aJIaHUsl, TBOPUECKHUE TPYIIIIOBbIC KOHTPOJIbHBIE PA0OTHI);

0) cpelncTBa KOHTPOJIS BOBJICYEHHOCTH OOyYarolmMXcCsl B MPOILIECC MPHU HC-
NOJIb30BAaHUM AKTUBHBIX (MHTEPAKTUBHBIX) METOJOB OOYy4YEHUs ([IE€JIOBBIE HUIPHI,
CUTYaIlMOHHBIC 3a/1a4H).

1.2. Ceéedenun 06 unvix oucyunauHax (NPenooasaemsvix ¢ mom qucjie Ha
opyzux Kagheopax) yuacmeyrouux ¢ hopmuposanuu OaHHbIX KOMNEMEeHYUIL:

1.2.1. Komnerenuust OIIK-3, TIK-1 ¢opmupyercss B mporecce U3y4eHHs
JTUCUUILUINHBI «boTaHnKa»

2. B pesyabTare ndyyeHusi JUCHUILUINHBI «DU3H0I0THA pacCTeHUID» 00y-
YAKIIMHACH TOJIKeH:

3HaTth:

3Hamb: aHATOMO-MOP(OJIOTHUECKYIO JIOKaJIU3aLU IO ¢duznoaoro-
OMOXUMHYECKHUX TMPOIECCOB B PACTCHUSX, UX XOJl U MEXAHU3MBI PETYJISIUA Ha
BCEX CTPYKTYPHBIX YPOBHSIX OpraHU3alldd PACTUTEIHHOTO OPTraHU3Ma; 3aBUCH-
MOCTb X0Ja (PU3HUOJOTUUECKUX MPOIIECCOB OT BHYTPEHHHUX W BHEIIHUX (PAKTOPOB
Cpeabl; MPUHIUIBEI (GOPMUPOBAHUS BEIMYMHBI M KauyecTBa YypoOxkKas OCHOBHBIX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP; BO3JICHCTBUE Ha pacTeHUs (PaKTOPOB aHTPOIIO-
TE€HHOTO TPOUCXOXKJIEHUS; U3MEHEHNE XUMUYECKOTO JIEMEHTHOTO U OMOXUMHYE-
CKOT'O COCTaBa yposkasi B MPOIECCe XPaHEHHUS U TOCIEIYIONIEH IepepadoTKy;

yMmems. ONpPENeNsTh >KU3HECNOCOOHOCTh PACTUTENIbHBIX TKaHEH, UCXOIsi W3
BO3MOYKHOCTH OCYIIECTBJICHHUS B HUX XOJa (PU3MOJIOTO-OMOXUMUUYECKHUX IMPOIIEeC-
COB; OIPENEIIATh CTENEHb HACBHIIIEHHOCTU BOAON MPOAYKTUBHOM YaCTU PACTEHUM,
coJiep>KaHre MUTMEHTOB U BEIIECTB OEIKOBOM, YIIIEBOIHOM, TUMTUIHON MPUPOJIBI U
BUTAMUHOB B ypO>Ka€ OCHOBHBIX CEJIbCKOXO3IMCTBEHHBIX KYJIbTYP; MOJIb30BAThCS
OpPraHOJIENTUYECKUMU U OMOXUMHUYECKUMH TMOKAa3aTeIIMU B MPOIIECCe MPOTHO3U-
pPOBaHMS KauecTBa ypoxasi;

671a0emb: COBPEMEHHBIMU METOJIaMH MCCJICIOBAHUS U MOTy4eHHs HHDOP-
MalllM O X0J1¢ (PU3HOJOTUYECKUX MTPOIIECCOB B PACTUTEIILHOM OpraHuzme, hopmMu-
pPOBaHUM OMOXUMHUUYECKOTO KaueCTBa yporKasi, HABbIKaMH 00paOOTKHY 1 aHan3a
MOJIy4aE€MbIX SKCIIEPUMEHTAIBHBIX IAHHBIX, TPUEMAMH TOUCKA HOBBIX CBEJICHUI
B 00J1acT! (GU3HOJOTHHN U OMOXUMHUH PACTCHU, CBA3aHHBIX C TIOJYYEHUEM YpOxKas
C.X. KYJIbTYp BBICOKOI'O KauecTBa



3. YpoBHH 00y4eHHOCTH

(ompenensitorcs PI'OC BO 1o cOOTBETCTBYOIIEMY HAPABJICHUIO MTOJITOTOBKH):

Crynenu
YPOBHEM OcC-

BOCHMHA

Komneren-

187071

OT1auyuTebHbIE IMPpU3HAKHA

IHoporossbiii

3HamMb: aHATOMO-MOP(OJTOTUYECKYIO JIOKATMU3AINIO (PU3UOIOTO-
OMOXMMHUYECKUX TPOIIECCOB B PACTEHUSX, UX X0 M MEXaHU3MBI pe-
TYJISIAA Ha BCEX CTPYKTYPHBIX YPOBHSX OPTaHU3AIMH PACTUTEIb-
HOTO OpPTaHM3Ma; 3aBHCHMOCTH XOJa (PU3UOJOTHUECKUX MPOIECCOB
OT BHYTPEHHUX U BHEIIHUX ()aKTOPOB CPEIBI;

yMmemb. ONPEICIATh KU3HECIIOCOOHOCTh PACTUTEIBHBIX TKAHEH,
UCXOJ U3 BO3MOXKHOCTH OCYIIECTBJICHHUS B HHUX X0Ja (PH3HOJIOrO0-
OMOXMMHYECKUX TPOILIECCOB; OIMPENENATh CTENEeHb HACBIIICHHOCTU
BOJIOM MPOAYKTUBHOW YacTU PAaCTEHHI; MOJB30BAThCS OPraHOJIEII-
TUYECKUMHU U OMOXMMUYECKUMU MOKa3aTesIMHU B TIpoIiecce MPOTrHO-
3MPOBAHUS KA4eCTBA YPOXKas;

6/1a0emb: COBPEMEHHBIMU METOJaMHU WCCIICJOBAHUS H IOJTyde-
HUS MHQOpMALUU O XOJ€ (PU3MOJIOrMYECKUX MPOLECCOB B PaCTH-
TEJILHOM OpraHu3Me, (OPMUPOBAHHH OMOXMMHYECKOTO KauyecTBa
ypoKasi.

IMpoaBuHYTHIH

3HamMp: aHATOMO-MOP(OJIOTUUECKYIO JIOKAIU3ALUI0 (PU3HOTIOTO-
OMOXMMHMYECKUX IPOLECCOB B PACTEHUSAX; MPUHIUIBI (HOpMHUpOBa-
HUSl BEJIMYUHBI U KayecTBa ypoxkasi OCHOBHBIX CEJIbCKOXO3SICTBEH-
HBIX KYJIbTYp; BO3JCHCTBUE HA pacTeHus (PaKTOPOB aHTPONOTEHHO-
ro MPOUCXOXKJIEHUS; U3MEHEHHE XUMHUYECKOT0 3JIEMEHTHOTO U O1o-
XMMHUYECKOI0 COCTaBa ypoxasl B IMPOLECCe XPaHEHUsI U TOCIEqyO-
el nepepadoTKy;

yMems: ONPEICNATh KU3HECTIOCOOHOCTh PACTUTEIBHBIX TKaHEH,
UCXOMsI U3 BO3MOXKHOCTH OCYIIECTBICHUSI B HHUX XoAa (pusmosoro-
OMOXMMHUYECKUX TPOIECCOB; OMPEACIATh CTENEHb HACBHIIIEHHOCTH
BOJIOM NPOAYKTHUBHOM YAaCTH PACTEHHM, COJAEpKaHWE NUTMEHTOB U
BEIECTB OENKOBOM, YTIIEBOAHOM, JIMIMTUIHON MPUPOLl 1 BUTAMUHOB
B ypO’kae OCHOBHBIX CEIbCKOXO03SUCTBEHHBIX KYIbTYP;

é1a0emsp: COBPEMEHHBIMH METOJIaMH HCCIICJIOBAHUS U TIONTyde-
HUS UHPOpPMAIUUA O XOJie (PU3MOIOTMYECKUX TPOIECCOB B PACTH-
TEJILHOM Opranu3Me, (GOPMHUPOBAHWN OMOXUMHUYECKOTO KauecTBa
ypoXasi, HaBbIKaMU OOpa0OTKM W aHaIH3a IMOJTYyYaeMbIX JKCIIEpH-
MEHTAJbHBIX JaHHBIX, MPUEMAMH TIOMCKAa HOBBIX CBEJECHUN B 00-
JacTi PU3UOJIOTUU U OMOXUMHH PACTEHH, CBSI3aHHBIX C MOJTYYECHU-
€M ypoxasi C.X. KyJbTYp BBICOKOTO KaueCcTBa




Bbicokni

3HamMp: AHATOMO-MOP(OJOTUYECKYIO JIOKATU3ALUI0 (PU3NO0JIOTO-
OMOXMMMUYECKUX MIPOLECCOB B PACTEHMSIX, UX XOJ U MEXaHU3MBI pe-
TYJSIIMM Ha BCEX CTPYKTYPHBIX YPOBHSIX OpPraHU3ALUU PAaCTUTEINb-
HOTO OpPTraHM3Ma; 3aBUCUMOCTb X0/a (PU3UOJIOTHYECKUX MPOIIECCOB
OT BHYTPEHHHUX U BHEIIHUX (DAKTOPOB CpeAbl; MPUHLMIIBI (HOPMUPO-
BaHUsl BEJIMYMHBI U KAayecTBA YpPO)Kasi OCHOBHBIX CEJIbCKOXO3SICT-
BEHHBIX KYJbTYp; BO3JCHCTBHE Ha pacTeHHs (DAKTOPOB aHTPOIO-
TE€HHOT'0 MIPOUCXO0KIECHUS; N3MEHEHHE XUMUYECKOTIO 3JIEMEHTHOTO U
OMOXMMHUYECKOTIO COCTaBa ypoKasi B IPOLECCE XPAaHEHUs M IOCIie-
TyIOIIeH mepepaboTKH;
yMmemyp: ONPENEHITh KUZHECTIOCOOHOCTh PACTUTENbHBIX TKAHEH,
UCXOJs U3 BO3MOXKHOCTH OCYIIECTBIICHUSI B HHMX XoAa (pusmosoro-
OMOXMMHMYECKUX IMPOLECCOB; ONPEAEIATh CTENEHb HACBILIEHHOCTH
BOJOW IIPOJYKTUBHOW YacTH PAcCTEHUH, COAECpP’KaHWE NMUTMEHTOB U
BELIECTB OEJIKOBOM, YIJIEBOAHOM, JIUIHUIHON NPUPObl U BATAMUHOB
B YPO’Ka€ OCHOBHBIX CEIbCKOXO35MCTBEHHBIX KYJIbTYP; M0JIb30BATh-
Csl OpPraHOJIENTUYECKUMU U OMOXMMUYECKUMU MTOKA3aTEeIsIMU B IIPO-
11eCCe IPOTrHO3UPOBAHUS KauyeCcTBa ypoxKasi;
61a0emb: COBPEMEHHBIMU METOJIAMH UCCIIEIOBAHUS U NOJIYYCHUS
uH(popManuu 0 XoJie (PU3NOIOTMIYECKUX MPOLECCOB B PACTUTENb-
HOM OpraHusme, (popMupoBaHUM OMOXMMHUYECKOTO KauyecTBa ypo-
’asi, HaBbIKaMHU OOpaOOTKM M aHajIu3a MOJy4aeMbIX SKCIIEPUMEH-
TaJbHBIX TaHHBIX, MPUEMAMH [TOMCKA HOBBIX CBEJICHUU B 00J1acTH
¢u3nonorun U OMOXMMHUU PACTEHHM, CBA3AHHBIX C MOJIYYEHHEM
ypoXkasi C.X. KYyJbTYp BBICOKOT'O KaueCTBa




4. IIporpaMma olleHMBAHHUSA KOHTPOJIHMPYEMOi KOMIIETCHIIMH:

Ko xon-
TPOJIU-
No Kontpoaupyemsbie MmoayJiu, pa3jie- eMoi HaumenoBanue
JIbI (TeMbl) U CIUIIJIMHBI* Py OLIEHOYHOTI'0 CpPeICTBA
KOMIIe-
TEHIIUU
1 | Beenenue OIIK-3 | Urpa «KTo Gosbiie BCioM-
IK-1 HUT CIIOB?».
TecroBoe 3amanue
2 | ®U3MOJIOTHS PACTUTEIBHOM KIETKU OIIK-3 | TBopueckas rpymnmoBas (B
IK-1 MaJIbIX rpyImmnax) KOoH-
TpoJibHas paboTa
Urpa «Bepro — He Bepro»
[IpakTueckoe 3agaHue
TectoBoe 3a1anue
3 | BonHbrit 0OMeH pacTeHUI OIIK-3 | TectoBoe 3aganue
[K-1 [IpakTueckoe 3axanue
YPOK - BUKTOpHHA
4 | dorocunTe3 OIIK-3 | Urpa «Haiigute numinee
[1K-1 [IpakTnueckoe 3aganne
TectoBoe 3aanue
5 | eixanue OIIK-3 | [IpakTuueckoe 3agaHue
IK-1 (camocmosmenvnas pabo-
ma ob6yuaruuxcs c npe-
3eHmayueil pe3y1omamos 6
epynne)
6 | MwuHepalbHOE TUTAaHUE OIIK-3 | IIpakTrdeckoe 3a1aHue
[1IK-1 TecToBoe 3aanue
7 | Poct u pa3BuTHE pacTeHUM OIIK-3 | TecroBoe 3amanue
[K-1
8 | Amantanus u yCTOMYMBOCTH OIIK-3 | Ompoc
ITK-1
9 | ®usuonorus u ouoxumus popmupo- | OIIK-3 | TBopueckas rpymnmnoBas (B
BAHMS Ka4eCTBA ypOxKas [K-1 MaJIbIX Tpymnax) KOH-

TpoJibHas paboTa




TEXHOJIOI'MYECKUN UHCTUTY T- ®UJIUAJTT GEJIEPAJILHOT'O
I'OCYAJAPCTBEHHOI'O BIYO/XKETHOI'O OBPA3OBATEJIBHOT'O
YYPEXJIEHMA BBICIHEI'O ObPA3OBAHUA
YabsiHOBCKAasi FOCYAAPCTBEHHASA CEJIbCKOXO03SIMICTBEHHAs aKaJeMus

Kadenpa ['ymanuTapHbie 1 eCTECTBEHHOHAYYHBIE IUCIUTLITAHBI

TemMbl KOHTPOJILHBIX CAMOCTOSITE/ILHBIX PA00OT

Konrpoabnasi padora Ne 1

IlepBbiii BaApHAHT

1. Ctpoenue u ¢puszuosiorundeckre GyHKIIMHT MeMOpaH.

2. BogooOMeH pacTeHuil, poib BOIbI B )KU3HHU PACTCHUI.

3. UaTencuBHOCTH (pOTOCHHTE3A.

Bropoii BapuaHT

1. Ctpoenue u pu3znonoruyeckas pojib MUTOXOHIPHI U pUOOCOM.
2. Ilornomenue BOAbI pACTEHUSMH.

3. IlepenBuxeHnE aCCUMUIISATOB.

Tperuit BapuanT

1. Ctpoenue u pu3noIornyecKas pojib SHAOMIA3MATUHUECKON CETH U SApbIIIKA.
2. Tpancnimpanusi pacTEHHUI.
3. BausiHue BHYTpeHHUX (paKTOPOB Ha (POTOCHHTE3.
YerBepThlii BADUAHT

1. Ctpoenue u ¢puszHoIoruyeckas poiib fJipa U BaKyoJIu.
2. IlepensrkeHue BOABI IO PACTEHUIO.

3. Brniusaue BHemHUX (HakTOpoB HA (OTOCHUHTE3.

IIsaThIi BApUaHT

1. Ctpoenue u pu3HoIornyeckas poJib KICTOYHOU 000JIOUKH.
2. Bnusinue BHEIHUX (PAKTOPOB HA TPAHCIIHPALIUIO.

3. ®OTOCUHTE3 U ypOXKaK.

Ilecroii BapuaHT

1. IIporomnna3ma, ee ctpoeHue u GU3MKO-XMMHUUECKUE CBOICTBA.
2. PerynupoBaHne BOJHOTO pEeKHMa PACTEHUMH.

3. CylIHOCTb AbIXaHUS PACTCHUM.

CeabMoii BApuaHT

1. OcmoTHY€ECKHE SIBJIECHUS B KIIETKE.

2. O0mue moHATHS 0 POTOCHHTE3E.

3. IlepBblii 3Tan AbIXaHUS - TIIUKOJIN3.

BocbMoii BapuaHT

1. XuMudeckui cocTaB KJIETKH.

2. X7opornjacT v MUTMEHThI paCTEHUH.

3. bpoxeHnue.

JleBATHIM BAPHAHT

1. Boma B KJIeTKe.

2. CgeroBas (haza ¢poTtocuHTE3A.

3. Brniusaue BHemHUX (haKTOPOB HA JIBIXAHUE.



TEHUU.

TOPOB.

MCHTHI.

JlecATbIH BapUaHT

1. benku B KneTke.

2. TemHoBas (asza GpoTocuHTE3A.

3. BemiectBa, moTpebiisieMble Ha JpixaHue. JpIxaTenbHblid KOAGUITUEHT.

Kontpoabnasi padora Ne 2
IlepBbIii BApUAHT
1. PacipocTpaneHne MUKpOOPTaHU3MOB B Pa3JIMYHBIX CPElax.
2. KoHCcTUTYIIMOHHBIE BEIIECTBA U (PUTOTOPMOHBI.
3. O6uime npeacTaBiIeHUsi O pOCTE U PA3BUTHHU PACTEHU.
4. [TousTre 0 X0I0JOCTONKOCTH.
Bropoii BapuaHT
. BnusiHue BHENIHKUX YCIIOBUM Ha KU3HEAEATEIbHOCTh MUKPOOPTAHU3MOB.
2. 3alUTHBIE BEUIECTBA pacTeHU. 3. BausHue BHEIIHUX YCIOBUH HA POCT pac-

4. ITonsiTre 0 MOPO30YCTOMYNBOCTH.

Tperuit BapuanT

1. Yuactue MUKpOOpraHM3MOB B OMOJIOTMYECKOM KPYTOBOPOTE YIJiepoJia

2. 3amacHble BEUIECTBA paCTCHUI

3. IIokoi1 CeMsIH U IyTH €ro NPEPhIBAHUS.

4. ITonsiTHE O 3MMOCTOMKOCTH.

YerBepThiii BADUAHT

1. Yyactrie MUKPOOPTaHHU3MOB B OMOJIOTHYECKOM KPYTrOBOPOTE a30Ta.

2. Knaccudukanus pepMeHTOB, 3aBUCUMOCTh UX aKTUBHOCTH OT BHEIIHUX (hak

3. ITokoi1 moYeK U MyTH €T0 NPEPHIBAHUS.

4. KapoCcTOUKOCTb.

IaThIii BApUAHT

1. OOume npencraBieHUs U MUHEPAJbHOM MUTAHUU PAcTEHHUl. 30JIbHBIE 3JI€

2. O0urue noHsTHs 0 hepMeHTax.

3. BzaumopneiictBue yacteil pacrenusi. Koppensiuus u nojasipHOCTb.
4. 3acyX0yCTOMYMBOCTb. ITW

IlecrToii BapuaHT

1. IToHATHSA O MaKpO- U MUKPORJIEMEHTAX.

2. IIpeBpanieHue OpraHMueCcKUX BEIIECTB IPU IPOPACTAHUU CEMSIH.
3. PocToBbIE€ IBHKEHUS PACTEHUM.

4. YCcTOMYMBOCTh paCTEHUM K U30BITKY BJIard B IIOYBE.

Ceabmoii BapuaHT

1. ®usnonoruyeckas posb a3ora, pochopa, kaus. 1 1 - -

2. [IpuMeHeHre MUHEPAIbHBIX YI00PEHHH.

3. OHTOreHe3 pacTeHUH.

4. CoJieyCTOMYUBOCTb.

BocbMmoii BapuaHT



1. ®usnonornyeckas poJib CEpbl, MarHus, KAIbLUA U KeJe3a.

2. Mukopu3HbIi c1toco0 MUTaHUs PaCTEHUH. ,

3. ®oTOnEepHOAN3M U TEPMOIIEPUOAN3M.

4. I'a30yCTOMYUBOCTb.

JeBATHIM BADHAHT

1. ®usnonoruyeckas poyib MUKPOIJIEMEHTOB.

2. BnusiHue BHEMIHUX (aKTOPOB Ha MOTJIOEHUE MUHEPAIbHBIX AJIEMEHTOB.
3. @U3HOIOTNYECKHE OCHOBBI ONIBUICHUS U OIUIOJOTBOPEHUS.

4. YCTOMYMBOCTH K IEUCTBUIO HOHU3UPYIOIINX U3IIYYEHUN.

JecAaTbIil BApUMAHT

1. MexaHu3MbI OTJIOEHNAS] MUHEPAJIBHBIX JJIEMEHTOB.

2. Mcnionp30BaHKE MOTJIOMICHHBIX MUHEPAJIBHBIX 3JIEMEHTOB PACTCHUSAMU.
3. O6mue npeacTaBieHus 00 yCTONYMBOCTH PaCTEHUH.

Kpurtepum ouenku:

- OLIEHKA «32a4YTEeH0» BbICTABJIACTCH 00y4alOMIMMCS, €CJIM OH NMPHUHAJ y4a-
CTHe B BBINOJHEHUM 3aJaHHMSA U O0CYKIEHHUHM ero pe3yjbTaTOB B CTyJAeHYECKOH
rpymre;

- OLICHKA «HE 3a4YTEHO0» BBICTABJISIETCS, €CJIH 00y4aIOIIMIiCS He BBINMOJIHA
3aaHus



TEXHOJIOI'MYECKUN UHCTUTY T- ®UJIUAJTT GEJIEPAJILHOT'O
I'OCYAJAPCTBEHHOI'O BIYO/XKETHOI'O OBPA3OBATEJIBHOT'O
YYPEXJIEHMA BBICIHEI'O ObPA3OBAHUA
YabsiHOBCKAas FOCYAapPCTBEHHAS CEJIbCKOX035IMICTBEHHAS aKaAeMus

Kadenpa ['ymanuTapHbie 1 eCTECTBEHHOHAYYHBIE TUCHUTIITUHBI

['pynnoBsie 3aganus

3ATAYN

1. BcnomuuB 3HamMeHUTHIA onbIT [[xo3eda Ilpuctiu, B KOTOpOM BETOUKA MSTHI
COXpaHWJIA KU3Hb MBIIIU B TEPMETUYECKON KaMmepe, Bbl MOXKETE MPOJeaTh aHaIOTUY-
HBI SKCIIEPUMEHT, YTOObI y3HaTh, Kak BeayT cedst C3- u C4- pacTteHus, Koraa OKasbl-
BAIOTCSl BMECTE B 3aMKHY- TOM MPOCTPAaHCTBE. Bbl MOXETEe MOMECTUTH PACTEHHE KYKY-
py3bl (C4) u 17 repanu (C3) B repMETUYHYIO IUIACTUKOBYIO KaMEPY ¢ HOPMaJIbHBIM CO-
ctaBoM Bo3ayxa (koHueHtpanus CO2 — 300 yacteil Ha MWIJIMOH) U MO- CTAaBUTh €€ Ha
MOJIOKOHHUK B jaboparopuu. YTo mpou3ouAeT ¢ 3TUMH pacTteHussiMu? Bynyt nm 3tu
pacTeHusi KOHKYpHpOBaTh WK cocyllecTBoBaTh? Eciau oHu OyAayT KOHKYpPUpPOBATh, Ka-
KO€ U3 HUX NOOEIUT U nouemy?

2. CKOJIBKO DHEPrUU HECET BUJIMMBIN COIMHEYHBIN cBET? CKOJIBKO SHEPTUH COJI-
HEYHOI'0 CBEeTa JOXOJHUT 10 noBepxHocTH 3emun? KakoBa 3()eKTUBHOCTh pacTEeHUH B
IIPEBPAILCHUH SHEPTUH CBETA B XUMHUYECKYIO SHEPIUIO?

OTBeTHI Ha 3TU BOIPOCHI BHOCAT ONPEAEIICHHYIO SICHOCTh B Ip00eMy (POTOCHHTE-
3a. Kaxzapiii kBaHT win (OTOH cBeTa uMmeeT 3Hepruto hv, rae h — nocrosunas [lnanka
(1,58 - 10-37 kkan c/doroH), a v — yactora ceta (c -1). Hactora paBHa c/A, rae ¢ —
ckopoctb cBeTa (3,0 - 1017 um/c), A — ninuHa BosiHbl B HM. Takum oOpazoM, sHeprus (E)
¢otona paBHa E = hv = hc/A.

A. PaccuuTaiite sHepruro ogHoro MoJjsi poronos (6 - 1023 dhoton/mons) BoaH 400
HM ((uonetoBsiii cBeT), 680 HM (kpacHbIil cBeT) U 800 HM (OMMKHUN MH(PpPaKpACHBIN
CBET).

b. Spkuii conHeuHslid cBeT mpuHOCUT Ha 3emutto 0,3 KKajl/c Ha KBaJpaTHBIA METP.
[Ipennoinarast 1yt MPOCTOTHI, YTO COJHEUYHBIA CBET — 3TO MOHOXPOMAaTHYECKUM CBET C
JuMHOM BosHBI 680 HM, paccuuTaiiTe, 3a Kakoe BpeMsl OAUH MOJb (POTOHOB MOKPOET
MTOBEPXHOCTH IIOMIAbIO B OAUH KBaIPaTHBIA METP.

B. Ilpennonaras, uro ana gukcanuu ogHou Monekynbl CO2 B mporiecce CHHTE3a
yrieBo/ia Mpu ONTUMAJIBHBIX YCIOBUSAX TpeOyercs Bo- ceMb (poToHOB (8—10 (poToHOB —
NPUHATAs B HACTOSILEE BPEMS BEJIMUMHA), PACCUUTANTE, CKOJBKO BPEMEHH TTOHA 00U T-
Csl paCTEHUIO ToOMaTa (JIMCTOBAsi IOBEPXHOCTh KOTOPOTO OJWH KBAJIPAaTHBIM METP), YTO-
OBl CHHTE3UPOBATh OJIMH MOJIb TJ0K03bl U3 CO2. MoxkeTe NMpUHIThH, 4TO POTOHBI OOM-
O0apIUPYIOT JIUCT CO CKOPOCTHIO, BBIUUCICHHON B MyHKTe b, U Bce majaromiue Ha JIUCT
(hOTOHBI MOTJIOMIAOTCS JTUCTOM U UCTIONB3YIOTCA 1151 hrkcanmu CO2.

I'. Eciiu ipu pukcaruu ogunoro motis CO2 ¢ o6pazoBaHueM yriie- Boja MoTpeodis-
ercst 112 kkan/moiib, kKakoBa 3(pPEeKTUBHOCTh MPEBPALIEHUSI CBETOBOW SHEPTHUHU B XUMU-
YecKyro nociie 3axpaTta ¢otoHa? IIpennonaoxure onsaTh, 4To s (GUKCAUA OJHON MO-
nexynbl CO2 Tpebyercst BoceMb (POTOHOB KpacHOTo cBeTa (680 HM).



3. IIpenmonokum, 4TO Balll PyKOBOJUTENh PEIIAI PACITUPHUTH KPYT OOBEKTOB IS
u3ydeHus GOTOCHHTE3a OT BOAOPOCIEH 0 BBICIINX PACTEHUI W MOPYYHI BaM U3YUYHTh
dboTocuHTETHYECKYIO (PUKCAINIO yTiie- poja y KakTycoB. CHayasia OnbITHl HE JAIOT IO-
JIOKUTENIBHBIX PEe3yJIbTAaTOB: Y BaC MOJYyYaeTCs, YTO PACTCHHS KaKTyca HE (PUKCHUPYIOT
CO2 paxe npu ONpsMOM COJIHEUHOM OCBEIlleHUH. Bamm Kosuieru, uzydasi oJlyBaHYUKH,
NOJIyYarOT B TEX K€ YCIOBUSX MPEKpACHOE BKIOUeHUE MeueHoro CO2 B TeueHue He-
CKOJIBKUX CEKYHJI C MOMEHTa JI00ABJICHHS YTJIEKUCIOTHl U JIETKO KapTUPYIOT HOBBIE
onoxumuyeckue myTu. OIHAXKIBI, TOCIE OKOHYaHUSI IKCIIEPUMEHTA BbI MOKHUIAETE Jia-
OopaTopuio, He pa3o0paB KaMephl ISl paOOThl C PaJMOAKTUBHBIMM BeliecTBamu. Ha
cJeyIolee yTpo Bbl OOHAPYKUBAETE, YTO MOJONBITHOE PACTEHUE BKIIOYMIO OOJbIIIOE
konuuecTBo MedeHoro CO2. O4eBUIHO, YTO KaKTyC (PUKCHpPOBaJ yriepoa Houbto. [1o-
BTOPUB ATH OIBITHl HOYBIO B MTOJHOW TEMHOTE, Bbl YCTAHABIMBAETE, UTO PACTCHUS KaK-
Tyca BEJIMKOJIENTHO BKIIOYAIOT METKY. OKa3bIBa€TCs, YTO MOCIIE KPATKOBPEMEHHOM IKC-
no3uruu ¢ medeHbiM CO2 B paCTEeHHH METUTCSA TOJBKO OJHO COEIUHEHHE — MaJyar. 3a
HOYb 3TO MEYEHOE COECMHEHUE HAKAIUIMBAETCS, IPUYEM JIO OYE€Hb BBICOKOIO YPOBHS, B
CHEUaIN3UPOBAHHBIX BAaKYyOJsIX BHYTPHU KJIETOK, COJAEpXKallux XJoporacTtel. Kpome
TOTO, B 3THX K€ KJIETKaX Hcue3aeT Kpaxmai. OgHaKko THEM Ha CBETY MCUYE3aeT MajiaT u
HakaruiBaeTcsi Kpaxmadi. Jla- jgee Bl 0OHapyxuBaere, yTo MeueHblidi CO2 BHOBB MOSIB-
JISIETCSl B ATUX KJIETKAaX Ha CBETY. DTH PE3yJbTaThl IO HEKOTOPHIM MPU3HAKAM HAIIOMU-
HatoT notpednenune CO2 C4-pacTeHUsIMHU, HO 110 APYTUM MPU3HAKAM CXOJICTBA HET.

A. Tlouemy myis 0Opa3oBaHMs B KJIETKaX KaKTyca Kpaxmaia HyXeH cBeT? Tak nu
obcrout neno u ¢ C4-pacteHusIMuU?

b. Ucxonsa u3 peakuuit norpedienus CO2 C4-pacTeHUsIMHU, NPEI- CTaBbTE B BUJIE
KpaTKOW CXeMbl yTh (puKcanuu B KakTyce. Kakue peakiuu nMpoTeKaroT B HEM JIHEM, a
KaKHe — HOYbI0?

B. Kakryc, notepsiB Becb CBOI Kpaxmai, He Mor Obl ¢pukcupoBath CO2, Torna Kak
C4-pacrenust pUKCUPYIOT YIIIEKUCIOTY U B 3ToM ciiydae. [louemy st pukcaruu CO2
KaKkTycy TpeOyercs kpaxmai, a C4- pacTeHUsIM — HET?

I'. Moxere U Bbl OOBSICHUTH, TOYEMY YKa3aHHBIN Bbllie MeTon gukcauuu CO2
BBITOJICH JIJI1 PACTEHUN KaKTyca?

4. CKOJIbKO OpraHUYECKOr0 BEIIEeCTBa BhIpa0OTAaET pacTeHue 3a 15 MuUH, eciu us-
BECTHO, YTO MHTEHCHUBHOCTH (hoTOoCcHHTE3a cocTaBisieT 20 Mr/amM2 - 4, a TOBEPXHOCTh
JUCThEB paBHa 2,5 M2 ?

5. 3a 20 mun nober, JUCTOBAs MOBEPXHOCTh KOTOporo paBHa 240 19 cm2 , morio-
tun 16 mr CO2. OnpenenuTe HHTEHCUBHOCTH (JOTOCHUHTE3A.

6. [Ipu yuere poTOCHHTE3a METOIOM MPOCACHIBAHUS OBUIH MOJTYYEHBI CICAYIOLINE
JaHHBIC: TUIOIIAAb JUCThEB 3,13 nM 2 , MpOIOIKUTEIBHOCTh SKCIO3UIIUM 20 MUH, KO-
andectBo O6aputa B norsnotutene 200 mi, B3saTo B K00y ans tutpoBanus 50 mut. I[lo-
IO Ha TUTPOBAHUE: KOHTPOJb (0€3 pacTeHus) — 36 MJI COJITHOM KUCIIOTHI, ONBIT — 49
1. KoHlieHTpanus KucinoTel TakoBa, 4to 1 mi skBuBasieHTeH 0,3 mr CO2. Byl uncnure
MHTEHCUBHOCTH (POTOCHHTE3A.

7. U3mepenue GOTOCHHTE3a METOJIOM JIMCTOBBIX TUIACTUHOK MPOBOAMIIOCH C 8 110
12 4. B3BenmBanue BhICYIIIEHHBIX MPOO JUCTHEB J1AJI0 CIACAYIOIINE PE3YIbTaThI:

a) ocBelnieHHble TUCTh: 8 4 — 0,2203 1, 12 4 —0,2603 T;



0) 3atemuennbie ucThs: 8§ 4 — 0,2350 T, 12 9 — 0,2050 r. ILnomaner Bcex mpod
ObLa ommHakoBo 1 cocTarisuia 100 cM2 . Berauciante ”HTEHCUBHOCTH (DOTOCHHTE3A.

8. Jlns ydera ¢orocuHTe3a modera ¢ Imiomaapio JucTheB 80 cM2 mobder ObLT BHI-
JiepkaH B KoJjioe 15 muH, mmocie yero mober ObUT yaaneH, a B Kooy Hamuto 20 Mt pac-
tBOopa Ba(OH)2. Ilocne TmiarenbHOro B30anThIBaHUS TPOBEIM TUTPOBAHUE, HA KOTOPOE
nouwio 18 M cosiHOM KuciaoThl. Ha TUTpoBaHME Takoro >ke KoJndyecTBa OapuTa B Ta-
KOH ke KOHTPOJIbHOU KoJiOe (0e3 pactenus) monuio 14 mi kuciaotsl. Onpenenure MH-

TEHCUBHOCTH (DOTOCUHTE3a, €CIM M3BECTHO, YTO 1 MJI KMCIOTHI 3KkBUBajeHTeH 0,6 mr
CO2.

3AZIAHUMS 1. 3anonHuTe NpOnyCcKH B CIEAYIOIIMNX YTBEPKICHUSIX:
1. HeooxoaumocTts CO2 niis nporecca POoTOCHHTE3a YCTAHOBHII .
2. Bomnoe mpoucxoxnaenne 02, obOpasyromerocss npu (GOTOCHHTE3E, TOKa3all

3. To, uro O2 BplAEHSIETCS W3 PACTCHUM TOJBKO HAa CBETY, BBIICHUI

4. To, yrto mpouecc (HOTOCMHTE3a NPOUCXOJUT B XJIOPOIJIACTaX, OTMETHII

5. BHyTpeHHsss MeMOpaHa XJIOpOIUIacTa OKPY)KAaeT OOJBIIYI0 IIEHTPAIBbHYIO 00-

J1aCTh, HA3bIBAEMYIO , KOTOpas mpecTaBiisgeT coO0N aHaIOT MUTO-
XOHJIPUAJIBHOTO MaTPHUKCA.
6. OnTryeckue CBOMCTBA XJI0POHUILIA U3YUUIT .20

7. buocunres xmopoduiuia 0ObICHIIT :
8. Xpomarorpaduueckuii  MeTOJ ~ pa3ielieHus I[UTMEHTOB  pazpaboTan

9. ®oTocuHTETHYECKAas CUCTEMa MOTJIOLIEHUS CBETA, IIENb TPAHCIIOPTA 3IEKTPO-
HOB U AT®-cuHTa3a HaXOASTCS B YIUIOMICHHBIX JIUCKO- BUJIHBIX MEIIOYKaX, Ha3bIBae-
MBIX

10. Kpatkoe cBeueHnue xjaopoduiiia, mpoIoKaroeecs: mocjie OCBEIIeHUs, Ha3bl-
BaeTCs :

11. Xnopoduiin — 3To CHOKHBIN TUKapOOHOBOW KHUCIIOTHI
1 OCTaTKOB CIIUPTOB

12. Xnopodumn 6e3 Mg HazbiBaeTcs :

13. SIBnenue, mpu KOTOPOM MHTEHCUBHOCTH (DOTOCHHTE3a MPU OCBEIICHUU CMeE-
IIAHHBIM CBETOM BBIIIE, YEM IPU CYMMApHOM JCHCTBUM KaXKJIOM JIJIMHBI BOJHBI B OT-
JEIbHOCTH, HA3bIBAETCS :

14. OtHomieHnne kosmyecTBa BbaenuBiierocss O2 K KOJUYECTBY MOTJIOMIEHHOIO
CO2 na3zbiBaercs .

15. JIucThsi TEHEBBIHOCIMBBIX PACTEHUI COJIepKaT XJIopoduiia «ax»
YeM CBETOJIIOOUBEIE.

16. MHorourcieHHbIe peaklnM, MpoTeKaroue mpu (GOTOCHUHTE3E, MOTYT OBITh
pazielieHpl Ha JB€ OOJIbIIME KATETOPUHU: pEaAKIUu U peaxiuu

17. B Tunakougax ocyuiecTBIIsieTCs daza dpoTocuHTE3A.



18. DHeprus, HeoOXoaMMas AJI1 OCYLIECTBIEHUS JEKTPOHHOTO TPAHCHOPTa MpHU
dboTocuHTE3€, WU3BIEKACTCI U3 COJHEYHOIO CBETa, IOMIONIAEMOro MOJIEKYJIaMu

19. IIpogykTaMu CBETOBBIX PEAKLUN ABISIOTCS .
20. Ilpu mepexoae anekTpoHa u3 S2* — S1* sHeprus BbIACIACTCS B BUIE

21. Tlpu mnepexone snexktpoHa u3z S1* — T* sHeprusi BbIIEISETCS B BHUE

22. Ilpum Bo3BpamieHuu aiyekTpoHa u3z T* — SO sHeprusi pacxogyercs Ha

23. Tlog neiictBUEM CHHE-(UOJIETOBBIX JIydyed D3JEKTPOH MEPEXOAUT B
CUHIJIETHOE COCTOSIHUE.
24. @ukcaius yriepoja KaTtaauzupyercs GepMeHTOM , KOTOpBIN CUU-
TaeTCs CaMbIM PACIPOCTPAHEHHBIM OEIKOM Ha 3eMJie.
25. Ilpespamenne CO2 B yrieBoAbl MPOUCXOINUT B LIUKJIE PACTEHUM, KOTOPBIM Ha-

3BIBACTCS [IUKJIOM .21
26. Pactenus, kotopsie HakauuBaroT CO2, Ha3bIBAIOTCS — pPacCTEeHUsAMU,;
BCE JAPYTHU€ HA3BIBAKOTCA — PaCTCHUSMU.

27. @ortocucreMa COCTOMT H3 JIBYX TECHO CBSI3aHHBIX KOMIIOHEHTOB
, KOTOpBIM HYyXEH JUIsl yIJaBIUBaHHUS HDHEPIHMH CBETa, W
, KOTOPBIN MEPEHOCUT BO30YKICHHBIE AIEKTPOHBI HA aKIIENTOPHI B CO-
CTaBE AIEKTPOHTPAHCIIOPTHOM LIENU.

28. Ilpu dotocuntese y pacrenuii u nuanobakrepuit kak AT®, tak u HAJIOH
00pa3yroTcs B IByXCTYIIEHUATOM IPOLIECCE, Ha3bIBAEMOM

29. JIBa sTama »HEpru3aivu JIEKTPOHOB, KaTanu3upyembie GoTo- cucreMamu | u
I1, BMmecTe 06pa3ytoT dboTocuHTE3A.

30. Ilpu doTocucrema | B xsioporiactax nepeKIoyaeTcsl Ha [UK-
au4yeckyro (opmy paboThl, MpU KOTOPOH IHEPrus HarpasiseTcs Ha cuHTe3 AT® Bme-
cto HAJI®H?2.

31. Y TONCTSIHKOBBIX HOUBIO YCTHUIIA , JHEM
32. ®epmeHT OCYIIECTBIISIET OKUCIICHHUE: PI[CD — TJIMKOJIAT.
33. ducaxapun — 3TO TO OCHOBHOE COEJMHEHHUE, B BUJE KOTOPOIO yr-

JIEBOABl TPAHCIOPTUPYIOTCS U3 OJHUX KJIETOK PACTEHHUs B JPYrHe, OHA BBITOJIHSET
371€Ch TY K€ (PYHKITUIO, YTO U TJIFOKO32a B KJIETKaX KUBOTHBIX.

34. — 3TO KPYIHBIN TOJIMMEP TIIFOKO3bI, KOTOPBIH, MOJOOHO TIIUKO-
TeHY B JKUBOTHBIX KJIETKaX, CIY>KUT y PACTEHUH 3aMaCHBIM YTIIEBOOM.

35. B xnopomiacrax npu GoTocuHTe3e 00pa3yroTcs HE TOJIBKO YIJIEBOJbI, HO U

36. NnteHncuBHOCTh TpaHcnupauuun y C3-pacteHuit , ueM y C4-
pacTEeHUM.

2. YKaxXuTe, KaKue U3 CIEIYIOINX YTBEP/KICHUN ITpaBUIIbHbBIC, a Kakue — HeT. Ec-
JIU YTBEPKJEHUE HEBEPHO, OOBSICHUTE MOYEMY:



A. B o6meM MOXHO ObUIO ObI IPEACTABUThH XJIOPOIIACT KaK CHIIBHO yBEINYEH-
HYIO B pa3Mepe MUTOXOHPHUIO, B KOTOPOW KPUCTHI COOpaHbI B CTOIKH CBSI3AHHBIX MEXK-
ny co00i CyOMUTOXOHIpUATIbHBIX YaCTHII, TOTPY>KEHHBIX B MATPHUKC.

b. lnsa npespamiennss CO2 B yriaeBoJbl TpeOyeTcss HEMOCPEACTBEH- HO SHEPTHUs
CBETa, TOT/la Kak JJist oopa3zoBanusi O2 sHEprusi cBeTa HEOOX0AMMa OIOCPEIOBAHHO. 22

B. I'maBHas peakuusi pukcanuu yriaepoga coctout B ToMm, 4yTo CO2 aTtmocdepbl
pearupyer ¢ MATUYTIECPOJAHBIM COCIMHEHUEM puoOy030-1,5- nudocdarom ¢ odpazona-
HUEM JBYX MOJIEKYJI TPEXYTJIEpOAHOro coearHenus 3-pocdornumepara.

I'. Inst o6pazoBanust oprannyeckux mMoiekyn u3z CO2 u H20 tpebyercs kak 3Hep-
rusi cBsizaHHoro (hochara (ATD), Tak u BoccranoButenbHas cuia (HAJIDH).

J. UtoObl n30exath nmoTeph u3-3a (HOTOAbIXaHMS, MHOTUE PACTEHUS, KUBYIIUE B
TEIJIOM CyXOM KJIMMaTe, BbIpaboTaiu MPUCIOCOOICHHE, 3aKII0Yalonieecs B «HaKauu-
BaHum» CO2 B KJIETKU OOKIIAJKU MPOBOJAIINX MYyYKOB, YeM 00ECIEeUnBAETCS BBICOKAS
koHteHTparus CO2 ansa pudynozoaudocdar-kapOooKCUIasbl.

E. [Ipouecc npeBpallieHHus JHEPTUM HAYMHAETCA C TOTO, YTO MOJIEKYJIa XJIOpOopHI-
J1a BO30Y’K/1aeTCsl KBAHTOM CBETA, U OJIMH DJICKTPOH MEPEXOIUT HAa HOBYIO OpOUTY C 60-
Jiee BBICOKOW DHEPIHUEN.

XK. Korga moinekyna xyiopoduiia B aHTEHHOM KOMIUIEKCE MOTJIOMAeT (POTOH, BO3-
OYXJECHHBIN JIEKTPOH OBICTPO MEPEHOCUTCS C OJHOM MOJEKYIbl XJIOpoPuilia Ha JApPY-
I'yI0, IOKa HE JOCTUTHET (POTOXUMHUUECKOTO PEAKIIMOHHOTO IIEHTpa.

3. doTocuctema o0ecreunBaeT aKTUBALIMIO CBETOM HENOCPEACTBEHHOIO IEpeHoca
AJIEKTPOHA C OJTHOM MOJIEKYJIbI, HAPUMEP [UTOXPOMA, KOTOPBIN ABJISIETCS CIa0bIM J0-
HOPOM 3JIEKTPOHOB, Ha JAPYTYI0 MOJEKYIY, HAIPUMEP XUHOHA, KOTOPbIA B BOCCTAHOB-
JICHHOU (popMe SABJISIETCSI CUIIBHBIM JJOHOPOM 3JIEKTPOHOB.

N. IlypnypHble OakTEpHUH HCIOJIB3YIOT CBOM (DOTOXUMHYCCKUM pPEAKIIMOHHBIN
LHEHTp [JIs1 TeHEepaluu 3JIEKTPOXMMUYECKOTO MPOTOHHOTO TPaueHTa Ha Ila3MaThye-
CKOM MeMOpaHe, KOTOPBIi, B CBOIO OYE€pellb, CIYKHUT JBHKYIIEH cUioi 00pa3oBaHMs
AT® wu oOpaTHOTO TpaHCHOpPTAa OAJIEKTPOHOB, HEOOXOAMMOTO Jig O0Opa3oBaHUSA
HAJI®H.

K. 3a cuer oObequHeHus 1Byx (porocuctem B Z-cxeme (POTOCHUHTE3a SHEPrU3alun
JBYX 3JIEKTPOHOB M3 BOJbI ABYMSI (POTOHAMHU CBETa JOCTATOYHO ISl BOCCTAHOBJICHUS
HA®+ no HAJIDH.

JI. bananc mexny HenukinyeckuMm ¢gotodochopripoBanueM, Ipu KOTOPOM 00-
pasytorcs AT® u HAJI®OH, u muknudyeckum dotodochopunrpoBanreM, IpUBOISITAM
K oOpazoBanuto tobko HAJIDH, perynupyercs B COOTBETCTBUU C MOTPEOHOCTHIO B
ATO.

M. VHTaKTHBIC TUJIAKOWIHBIC NUCKU CXOJHBI ¢ CYOMUTOXOHIPHAIBHBIMUA YaCTH-
[[aMH{ B TOM, YTO YYAaCTKH JICKTPOHTPAHCIOPTHOM LENH, 23 CONPSKEHHBIE C UCTIOIb30-
BanueM HAJID+ , AJI® u docdara, pacronokeHbl ¢ HAPYKHON CTOPOHBI MEMOpaHHI.

H. Ilocrynnenue rauuepanbaerua-3-gocdara U3 Xja0poraacToB — 3TO HE TOJBKO
OCHOBHOW HCTOYHHMK (DUKCUPOBAHHOIO YIJIEpOAA IJISi OCTAJILHOM YacTH KJIETKU, HO
TaKe€ UCTOYHUK BOCCTAHOBUTEILHOU CHU- JIbl U AT®, HECOOXOAUMBIX ISl APYTUX OMO-
CUHTETUYECKUX PEAKIUI B IUTO30JIE.

3. [Toyemy... 1. Xq0pomiacTel CYUTAIOT MMOJTYaBTOHOMHBIMU 00pa30BaHUSIMU?



2. Xnopoduii, moriomiast Iy4yd B KPaCHBIX M CHHE-()UOJIETOBBIX YaCTSIX CHEKTPa,
npu (IIOOPECHEHIIMN U3Ty4aeT TOJBKO KpacHbIe JIydd (MM MMEET TOJIbKO KPacHYIo
(baroopeceHmnuo)?

3. Xnopodui, U3BIEYSHHBIN U3 JINCTA, OBICTPO pa3pyllaeTcs Moj ACHCTBHEM KH-
CJIOpOAA, CBETA, KUCIIOT, B TO BPEMS KaK B JIMCTE MUTMEHT YCTOMUYUB K IEPEUUCICHHBIM
(dhaxTopam?

4. VIHTeHCHUBHOCTH (IIIOOPECUEHIMH XJIOopoduilia B dKUBOM JIUCTE ciadee, YeM B
pactBope?

5. B cnupToBO# BBITSKKE XJIOPOPHILT HE HOTOCUHTEZUPYET?

6. Y cpe3aHHOro U MOCTaBJIEHHOTO B BOAY JIMCTA MpeKpaiaercs (pOTOCUHTE3 1axke
IpU CaMbIX OJJATONPUATHBIX BHEITHUX YCIOBUIX?

7. Y C4-pactennii OTCyTCTBYeT (DOTOABIXAHUE?

8. bonee OpicTpoe nornomenue CO 2 OyaeT HaOIIOAATHCS TPU OCBELIEHUU pacTe-
HUAW KPaCHBIM CBETOM?

9. Ilpu poropenykuun Mn He Hyx)eH? KakoBa ponb Mn B GOTO XMMUYECKUX pe-
AKX ?

10. B xmerkax wme3zopumia sucra C4-pacteHuili Kpaxmaa OTCYTCTBYET, a B
«KpaHL»-KJIETKaX KpaxMallbHble 3€pHa IpejacTaBieHbl B u3o0unmuu? Yem 310 00BsiC-
HUTH?

11. CnekTpanbHbli COCTaB CBETa, KOTOPBIM MajaeT Ha JUCTbs, OTIMYAETCA OT
MPOIIEAIIETO Yepe3 HUX?

Kpurepuu onenkmu:

- OLIEHKA «32a4YTE€HO0» BBICTABJSAETCH 00y4alOUIUMCH, €CJIM OH NMPHHAJ y4a-
CTHE B BBINOJHEHNH 32aHUsI U O0CYXK/JIE€HHH ero pe3yJibTaTOB B CTYJAeHUYECKOM
rpymnime;

- OIIEHKA «He 32a4YTEHO0» BbICTABJISETCS, €CJIM 00YYAIOIUICH He BbINOJIHSLI
3aJaHusA
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TEXHOJIOI'MYECKUN UHCTUTY T- ®UJIUAJTT GEJIEPAJILHOT'O
I'OCYAJAPCTBEHHOI'O BIYO/XKETHOI'O OBPA3OBATEJIBHOT'O
YYPEXJIEHMA BBICIHEI'O ObPA3OBAHUA
YabsiHOBCKAasi FOCYAAPCTBEHHASA CEJIbCKOXO03SIMICTBEHHAS aKaJeMus

Kadenpa ['ymanuTapHbie 1 €CTECTBEHHOHAYYHBIE TUCHUTIITUHBI
TeMbl KOHTPOJIbHBIX PadoT

Ponb BOZIBI B PACTUTENIBHOM KIIETKE U OCHOBHBIE CBOKMCTBA LIUTOIIIIA3MBbI

CBs13p XMMHUYECKOI'O COCTaBa PACTECHUM C CHCTEMATHYECKUM II0JIOKEHUEM U OKPY-
KAIOIMMU yCIIOBUSAMU

DOTOCHHTES U YPOKAN

OU3NKO-OMOXUMHUYECKHE OCHOBBI XpAaHEHUS ypoKasi

PU3HOJIOTMYECKHUE IPUYNHBI ITOBPEKACHNS PACTEHUHN OT IIOYBEHHOM 3aCyXH

CnocoObl AMarHOCTUKH 3aCyX0YCTOMYMBOCTH

IloBbIlIEHNE 3aCYyXOYCTOMYMBOCTH PACTEHHUMN

®U3HUONOrUsl PACTEHHI PU OPOKEHUU

[Toneranue xyeOHBIX 31aKOB

CoseycToNYMBOCTh PACTEHUN U YCBOCHHE COJIEN U3 TOYBEHHOTO pacTBOpa

Bnusinue MuHepaibHOro NUTaHUsI HA OOMEH BEIECTB

PacTenus kak HHIMKATOPBI XapaKTEPHBIX 0COOEHHOCTEN NIOYB U TPYHTOB

ITocTynuieHue u npeBpalleHye a30Ta B paCTEHUX

ITonsatue o pocre pacrenus. Pa3pl pocta. BHyTpeHHNE U BHELIHUE YCI0BUSA POCTa
pacTeHUN.

Bo3spacTHble n3MEHEHNSs Y paCTEHUN

doTonepuoan3m

IIeproanyHOCTE POCTOBBIX MTPOLIECCOB

Mop030yCTOMYNBOCTh PACTEHUI

3UMOCTOMKOCTh PACTEHUI

XO0JIOOOCTOMKOCTh PACTCHUM

Kpurepuu oueHku:

- OLIEHKA «324YTE€HO0» BBICTABJSACTCH 00y4alOUIUMCH, €CJIM OH NMPUHSJ y4a-
CTHE B BBINOJHEHNH 3aJaHUSI U OOCYKJAECHHHM €ro pe3yJbTaTOB B CTYACHUYECKOM
rpymmne;

- OLIEHKA «He 3a4YTEH0» BbICTABJISACTCS, €CJIM 00YYAIOIUICH He BbINOJIHSLI
3alaHusd



TEXHOJIOI'MYECKUN UHCTUTY T- ®UJIUAJTT GEJIEPAJILHOT'O
I'OCYAJAPCTBEHHOI'O BYO/XKETHOI'O OBPA3OBATEJIbBHOT'O
YYPEXJIEHMA BBICIHEI'O ObPA3OBAHUA
YabsiHOBCKAas FOCYAapPCTBEHHAS CEJIbCKOX035IMICTBEHHAS aKaAeMus

Kadenpa ['ymanuTapHbie 1 €CTECTBEHHOHAYYHBIE TUCHUTIITUHBI
Bonpocskl 1151 cCeMUHAPCKOT0 3aHATHSA

1 «Boouwtit oomen»:

— BOJIa, €€ CTPYKTypa, COCTOSIHUE B KJICTKE, 3HAYCHHE B JKU3HU PACTUTCIBHOIO Opra-
HH3Ma;

— 3HaYCHWE TPAHCTIOPTA BOABI U IIyTh BOJHOTO TOKA B PACTCHHM;

— TIOTJIOIICHUE BOJIBI PACTEHUEM;

— 0COOCHHOCTH KOPHEBOW CUCTEMBI KaK OpraHa MOTJIOIICHUS BOJIbI;

— KOPHEBOE JIaBJICHUE, €T0 3aBUCUMOCTh OT BHEITHUX U BHYTPEHHUX YCIIOBUH;

— TpaHcnupanus, popMbl U OMOJIOTHYECKOE 3HAUCHHE;

— (hU3MONIOTUS YCThUYHBIX JIBUKCHUM;

— METO/Ibl U3MEPEHUSI UHTEHCUBHOCTHU TPaHCIIUPAlUH;

— CroCcoObI CHIKEHUS YPOBHS TPAHCIIUPAIIUK;

— BOJHBIM OajaHC ¥ BOJHBINA OOMEH;

— BIIUSIHUE HA PACTEHUs HEAOCTATKA BOIbI;

— BIIUSIHUE HA PACTEHMsI M30BITKA BJIard B MOYBE;

— (hU3MOJIOTUYECKHE OCHOBBI OPOIIICHHUS

2 «@omocunmesy:

— (pu3MKO-XUMHYECKas CYITHOCTh (POTOCHHTE3a, TJIABHBIE ATAIbl €70 U3YUYEHUS;

— JIUCT KaK opraH (hOTOCHHTE3a;

— XJIOPOTIACThI, UX COCTaB, CTPOCHUE U (DYHKIUU;

— MMUTMEHTHI XJI0POIIacToB: xjopodusasl. KapoTuHOUIBL;

— cBeroBas (aza porocuHTe3a, PYHKIMOHUPOBAHUE MUTMEHTHBIX CHUCTEM; LUKIUYE-
CKOe M Herukiandeckoe ¢porodochoprimpoBaHue;

— temHoBas (a3za: nukia Kanspuna, riukn Xetua u Ciadka, CAM-MeTaboausm;

— METO/IbI OTIPEJICIICHUS] MTHTEHCUBHOCTH (POTOCHUHTE3A;

— 3aBUCUMOCTH (POTOCHHTE3a OT (haKTOPOB BHEITHEHN CPEIbI;

—TIOCEBBI M HAacaXJeHus Kak ¢otocunTesupytomas cucrema: U, crpykrypa mocesa,
rapaMeTpbl ONTUMAJIBLHOIO IMOCEBA;

— CBETOKYJIBTYPA CEIbCKOXO03MCTBEHHBIX PACTEHHM.

3 «/[vixanuey:

— UCTOPUS U3YUCHHUS JBIXaHUSI U METOJIbl YUETa,;

— CTpOEHHUE, CBOMCTBA U (YHKIIUA MUTOXOHIPHIA;

— XMUMU3M JIbIXaHus: TIUKoIn3, KT Kpedca, nenrozodochaTHbIil 1UKIT;

— aHa’pOOHOE U A3POOHOE JBIXAHUE;

— BJIEKTPOHHO-TPAHCIIOPTHAS 1EMb JIbIXaHUSI U OKUCIUTENIbHOE (PochOopriIinpoBaHUE;
— CBS3b JbIXaHUs U (OTOCHUHTE3A;



— 3a()UCUMOCTbH JBIXaHUSI OT BHYTPEHHUX U BHEIIHUX (PaKTOPOB

4 «Munepanvnoe numanuey:

— IOTJIOIIEHUE MUHEPAIbHBIX BEIECTB;

— WOHHBIA TPAHCHOPT PACTEHMI: paguaibHOE IMEPEMENIEHUE B KOPHE, BOCXOISIINN
TPAHCHOPT, NOTJIOIIEHNE HOHOB KJIETKaMHU JUCTa, OTTOK HOHOB U3 JINCTHEB;

— peyTHIN3alKs BEIIECTB B PACTEHUU;

— PEryJaMpoBaHHUE PACTEHUM CKOPOCTH MOTJIOUIEHUS HOHOB;

— MaKpORJIEMEHTBI: POJIb U GYHKIMOHATBHBIE HAPYILICHUS MIPU HEJOCTATKE B PACTEHUU;
— MUKPORJIEMEHTBI: POJIb U (YHKIMOHAIBHBIE HAPYILICHUS NPU HEAOCTATKE B PACTCHUU;
— IMarHOCTUKA e(UIINTA MUTATENbHBIX SJIEMEHTOB;

— a30THOE MUTaHUE PACTEHUH, MPUUYMHBI HAKOIUICHUS M30bITKA HUTPATOB M MYTU CHU-
KEHUSI CENbXO03NPOTYKIINH;

— BIMSIHUE pU30CPepHO MUKPOGIOPHI HA MOTJIONIEHUE BEIIECTB;

— 0COOEHHOCTH MHUTAHMS PACTEHU B OECITIOYBEHHOU KYJIBTYpPE;

5 «Pocm u pazeumue pacmenuii

— NOHATHE 00 OHTOIEHE3€e, POCTE U PA3BUTHUU PACTEHUM;

— KJIETOYHBIE OCHOBBI pPOCTa U Pa3BUTHS;

— (bUTOrOpMOHBI KaK (PaKTOPBI, PETYIUPYIOLIUE POCT U PA3BUTHUE;

— OCHOBBI MOJIEKYJIIPHOM U KJIETOYHOM OMOTEXHOJIOIMH, BOZMOXHOCTU METOA KYJIb-
TYpbI KJIETOK U TKaHEH B PacTEHUEBOCTBE;
— OCOOEHHOCTH POCTa OPraHOB PacTEHUI, METOABI U3MEPEHUSI U 3aBUCUMOCTb OT 3KO-
JIOTUYECKUX (PaKTOPOB;

— JIBUKEHUS PACTECHMI;

— (hoTonepuoaAN3M;

— IpOBU3aLINS;

— (uszmonorust GopMUPOBaHUS CEMSIH, TUIOJOB U JIp. MPOAYKTHUBHBIX YacTeil pacTEHU;
— HaKOIUJIEHUE U MPEeBpaIleHue B SeCTB IpH POPMUPOBAHUH CEMSIH;

— B3aMMOJICHCTBHE BErETAaTUBHBIX M PENPOIYKTUBHBIX OPraHoB mHpu (HOpMHPOBAHUU
CEMSIH;

— (pusmonornueckre OCHOBBI XpaHeHHUs ceMsiH. [11070B, OBOWIEH, COYHBIX U TPYOBIX
KOPMOB;

— (u3HOIIOTHS TIOKOS ¥ IPOPACTAHUSI CEMSIH.

Kpurepuu oueHku:

- OILIEHKA «32a4YTE€HO0» BBICTABJSAETCH 00y4alOUIUMCH, €CJIM OH NMPHHAJ y4a-
CTHE B BBINOJHEHHH 32JaHUSI U OOCYKJAEHHHM ero pe3yJbTaTOB B CTYACHUYECKOM
rpymmne;

- OLIEHKA «He 3a4YTEH0» BbICTABJISACTCS, €CJIM 00YYAIOIUICH He BbINOJIHSLI
3ajaHusA



TEXHOJIOI'MYECKU UHCTUTY T- ®UJIUAJTT GEJIEPAJILHOTI'O
I'OCYAJAPCTBEHHOI'O BIYO/XKETHOI'O OBPA3OBATEJIBHOT'O
YYPEXJIEHMA BBICIHEI'O ObPA3OBAHUA
YabsiHOBCKAasi FOCYAAPCTBEHHASA CEJIbCKOXO03SIMICTBEHHAs aKaJeMus

Kadenpa ['ymanuTapHbie 1 eCTECTBEHHOHAYYHBIE TUCIUTLITAHBI

KoMiuieKkT TecTOBBIX 3aJaHUH
JJISl TEKYLIero KOHTPOJISA OCBOCHUSA TUCIUIINHBI
«DU3MO0JIOTHS PACTCHU A

TecTbl M0 PU3MOIOrUU PACTEHUI.

KJIE T K A (cTpykrypa)

TOTOBHOCTBIO K OIICHKE (PU3HOJOTHUUECKOTO COCTOSHUS, aJallTAlIMIOHHOTO MOTEH-
1yajga ¥ ONpeleeHUI0 (PaKkTOpOB PEryJIUPOBAHUS POCTA U Pa3BUTHUS CEIbCKOXO3AUCT-

BeHHBIX KynbTyp (OITK-3);

3HATH

1 .CBoiicTBa KJICTKH KaK »KUBOM CHCTE-
MBI OIPEICIISIIOTCS:

a) e€ pazMepamu;

0) e€ Gopmoi;

B) €€ XMMHUYECKUM CBOMCTBOM,;

I') XapaKTepoM B3aUMOJCHCTBUM €€
CTPYKTYPHBIX KOMIIOHEHTOB.

2. Knerka npencraBiisier cOOOM:

a) 3aMKHYTYI0 OMOJIOTHUUYECKYIO CHC-
TeMy (mouyemy ?);

0) OTKPBITYIO OHOJOTHUYECKYIO CHUCTE-
My (nouemy ?);

3. ITHTEeHCUBHOCTD )XKM3HEHHBIX MPOILIEC-
COB B KJIETKE ONPEIEINIACTCS.

a) I3BMEHEHUEM €€ MacCChI;

0) M3MEHEHUEM €€ XUMHYECKOTO CO-
CTaBa;

B) IEPHOJOM €€ OMOJIOrMYECKOro
MOTyOOHOBJICHUS,

I') CKOPOCTBIO PEIUIUKAIUY.

4. OOMEH BeIIEeCTBOM U SHEPTUEH MEXK-
Iy KIIETKOU U OKPY’KarolIen
cpenoi HeOOXOIUM JIJIS:
a) coxpaHeHHS € OMOMAacCCHI;
0) NpeaoTBpALEHHUsI POCTA SHEPTUH;
B) COXpaHEeHUs €€ pa3MepoB.

5. Kpurepuem BO3MOKHOCTH CaMOIIPO-
W3BOJIBHOTO IIPOTEKAHUSI XUMUYECKHUX
pEaKuui B KJIETKE SIBISETCS ONPEAEIEH-
HOE COOTHOILIEHNUE MEXKAY U3MEHEHUEM
cB0OOHOM 2HEprun AG

CHUCTEMBI U KOHCTAHTOU paBHOBecHUs K
00paTUMbIX XUMHUUYECKUX PEaKIIHM:

a)AG>0 K<I
6)AG=0 K=0
B)AG<0  K>I

6. MexaHu3M MoiJIep>KaHus CTaluo-
HApPHOTO COCTOSTHUSI BHYTPEHHEN Cpejibl
KJIETKM OCHOBAH Ha MPHUHIIMUIAX:



a) MPSMBIX TMOJOKUTEIbHBIX CBS-
3eil (mouemy?);

0) NMPSMBIX OTPUIIATEIBHBIX CBSI-
3eil (mouemy?);

B) OOpaTHBIX OTPUIATEIBHBIX
cBs3ei (mouemy?);

') 0OpaTHBIX MOJOKUTEITHHBIX
cBsi3el (mouemy?).

7. JKuBoe coaepkaHue KJIETKU Ha3bIBa-
eTcs :

a) IIMTOILJIa3MOM;
0) mIa3mMaaeMMON;
B) MIPOTOIJIACTOM;
') MATPUKCOM.

8. OCHOBOM CTPYKTYpPBI KJIETOUHBIX
MeMOpaH SIBJISIETCS:

a) IBOMHOM JIMIIUIHBIN CIIOH;
0) MBOIHOM OEIKOBBIN CIIOH;
B) IBOMHOM YTJIEBOJHBIN CIIOM.

9. I'mayorrasma — 3T0:

a) BA3KO-YIPYTUid TUKCOTPOIIHBIN T'elb,
3aKJITIOYEHHBIN MEXTY SIAPOM U TIa3Ma-
JIEMMOI;

0) BHyTpEHHEE COJIepIKaHME SPa;

B) COAEP>KaHUE MUTOXOH/IPHUIA;

I') COIepIKaHUE XJIOPOIJIACTOB.

10. Mu(opmManimoHHBIM LEHTPOM KIIET-
KU SIBIIIETCSL:

a) anmapat ['onbmxu;
0) sinpo;
B) pubocoma;
r) JIM30COMa.
11. IIponecchl TpaHcasuu (CUHTE3
0eJika) OCyIIeCTBIISFOTCS:

a) JIN30COMaMU;
0) cepocomamu;
B) pubocomamu;
T') APBILIKAMH.

12. Cunte3 pubdocomansuoit PHK ocy-
HIECTBIISIETCSI:

a) SAPBIITKAMU;

0) 9HI0IIJIa3MAaTHYECKUM PETHKY-
JTYMOM;

B) anmaparoM [ oybaxu;

I') TOHOILJIACTOM.

13. MUTOXOHAPHUHM SBISAIOTCS LEHTPAMM:

a) porocuHTE3A;
0) IbIXaHUs;
B) 3amacaHusl JIUIUIOB;
') CUHTE3a IIaCTU/I.
14.  XnopormiacTtsl — HEHTPHIL:

a) JbIXaHUs,

0) ¢poTocuHTE3A;

B) KOHIICHTpAIIMU TPOJTYKTOB METabo-
JIA3Ma;

I') CHHTE3a JIUITHI0B.

15. CwuHres O€JIKOB CBS3aH C :

a) JIN30COMaMU;

0) rITMOKCHCOMaMU;

B) TPaHYJISIPHBIM 3H/IOTIJIa3MaTUYECKUM
PETUKYITYMOM;

T') TJIaJIKUM 3HI0TIIIa3MaTUYECKUM PETH-
KYJIyMOM.

16. Tedenme memMOpaH — 3TO MPO-
1ecc:

a) tpancdopmanmu Mmamopan (DI1P —
anmapart ['oibku — miazmManemMma);
0) pa3pylieHre MeMOpaH;

B) TIEpeMeIIeHrne MeMOpaH B KIIETKE.

17. CuHTe3 IMOUIO0B CBA3AH C:

a) TJIAJIKUM SHIOTUIA3MAaTHIYECKUM PETH-
KYJIyMOM;

0) aMuIIOIIJIacCTaMHU;

B) BaKyoJIbIO.



18. B mporiecce cuHTe3a MIa3MaieM-
MbI aKTUBHO y4aCTBYIOT:

a) MEPOKCUCOMBI;

0) BaKkyoJIb;

B) cuctema I oJbIKH;
I') XpPOMOILJIACTBHI.

19. ®yHKIUU HAKOIUJICHUS TIPOMEKY-
TOYHBIX ¥ KOHCYHBIX MMPOTYKTOB METa-
00JM3Ma U OCMOPETYJISIIAHA BBHITTOTHSIOT:
a) JIM30COMBI;

0) BakyoJIH;

B) JICHKOILTACTHI,

T) SApO.

20. MukpodunaMeHThl 00eCIIeYNBAIOT:

a) CUHTE3 YIJIEBOJIOB,;

0) nbIxaHue;

B) BHYTPUKJICTOYHBIC ABMKEHUS U TIE-
PEMEHHYIO BA3KOCTh I'MaJIOIIa3Mbl;

') TYprOpHOE JaBJICHHE.

21. I'mpponuTryeckas aKkTUBHOCTD
(pacuienieHue MoJIMMEPHBIX COEIUHE-
HUM HA MOHOMEDPBI XapaKTepHa:

a) JIN30COMBI;
0) XJIOpOILIACTHI,
B) aMUJIOTLJIACTHI.

22. 3anacHOU KpaxmaJl pacTUTENbHBIX
KJIETOK COCPEIOTOYEH B:

a) XJIOPOIIacTaXx;
0) amuIIoIIacTax;
B) XpOMOILIACTAX;
I') BaKyOJIsIX.

23. BbIcoKas CTENEHb CTPYKTYPHO-
byHKIMOHATREHONW nuddepeHTanmm
KJIETKU KJIETKU Ha pa3jIM4Hble OPraHOu-
JIbl XapaKTepHa:

a) DyKapuoTam;

0) mpokapuoTam;
B) BUpYyCaM.

24. YKaxXuTe Mocae0BaTeIbHOCTh pac-
MIOJIO’KEHHSI KOMIIOHEHTOB B IIEITH TIepe-
HOCa MH(OpMAIIMKU BHYTPH KJIETKH:

a) TOJIUIICHTHABI — 3;
0) JHK — 1;
B) M PHK — 2.

25. PacnionioxuTte HUKE yKa3aHHbIC
KOMITOHEHTHI B LIENH IIEPEHOCA SHEPTUU
BHYTPH KJIETKHU:

JUMOHHAsI KUCIoTa (IUTpar), Luc-
AKOHUTOBAs KUCIJIOTA (LIMC-aKOHUT), TH-
POBUHOTPaHAs KUCIO0Ta (IUPYBAT),
M30JIMMOHHAs KUCIO0Ta (M301IUTpaT),
I1aBEJIEeBO-YKCYCHasl KMCIIOTa (OKcalloa-
nurar), ¢pymaponas kuciorta (pyma-
par), siHTapHas KucjaoTa (CyKI[MHAT),
ATP, s6mouynas kuciorta (Majar),
HAJIP*H,, rmoko3a, o- KeToriayrapo-
Bas KUCJIOTa (O.-KEeToraTapar).

26. YKaXUTE 04EPETHOCTD MPOXOAKIE-
Hus (a3 MuTO3A!

MeTtadasa ;
Tenodasa ;
npoda3za ;
anagasza .

27. Opranuueckoe CoOeJIMHEHUE, B KOTO-
POM MPUCYTCTBYIOT KaK MUHUMYM OJIHA
KapOOKCHUJIbHAS M OJTHA aMUHOTpYMIa,
HA3BIBACTCS:

a) abJETUI0M;

0) TJIUKO3UIOM;

B) aMUHOKHUCIIOTOTOI;
T') JIATTHIOM.

28. Opranuyeckue coeAMHEHUs, COAep-
Kallue He MEHEE ABYX T'MIPOKCUIIbHBIX



U OJTHOM KapOOHMJIBHOM (aJIbJIeTHTHOM
WJIM KETOHHOMW) TPYTII, Ha3bIBACTCS:

a) hopManbACTHIOM;

0) yrJieBo/10M;

B) TPUALIWJITJIUIIEPOJIOM;
') IeNTHIOM

1) HyKJICOTUIOM.

29. IlomunenrTn — 21O

a) cUCTeMa HyKJIEOTHIOB;

0) cucTeMa MOHOCAaXapuaoB;
B) cUCTEeMa aMUHOKHCIIOT;
I') cCCTeMa XPOMOCOM..

30. Tpuauuarauiepoa — 3To:

a) MoJIIpHasi aMMHOKHUCJIIOTA;
0) KHUCIIBII YTJIEBOI;

B) HEUTPAJIbHBIN JIUITH]T;

r) ruapodoOHBIN OENOK.

31. [lypuHOBBIMH a30THCTBIMH OCHOBA-
HUSIMH SIBJISTIOTCS:
a) aJICHUH;
0) IUTO3MH;
B) ypauui;
') TAMUH;
1) TYaHHH.
32. Cornacno npaswiam Yapradda:
a) A+’ = 1I+T;
0) A+I" = [1+T;
B)A=T;
rA=T,
o) I'=1J
e) =11
xK) A+ =T+T;
3) A+L] # I'+T.

33. Jlons a30oTa B OEJIKax COCTABIISICT B
CpEIIHEM:

a) 34 %,

0) 16 %;

B) 42 %;

r) 58 %;

n) 8 %.

34. YKaxxuTe KUCJIOTHBIE TPYIIIbI aMU-
HOKHUCJIOT:

a) COO -

6) NH*

B) COOH

r) NH;

35. M3031€KTpUYECKON TOUKOM HA3bIBA-
ercs Takoe 3HadyeHune pH cpenpl, npu
KOTOPOM:

a) aMUHOKHCJIOTHI 3apsiKEHBI T10-
JIOKUATEJIBHO;

0) aMUHOKHCIIOTHI 3apsKEHBI OT-
pHUIIATEIBHO;

B) aMUHOKHUCIIOTBI AJIEKTPOHEH-
TpaJIbHBI.

36. K OCHOBHBIM aMUHOKHUCJIOTAM OTHO-
CATCS COCIUHEHHUS, UMCIOIIHE:

a) IONOJIHUTEIbHBIE KapOOKCHIIb-
HBIC TPYTIIIHI;

0) TOTOTHUTENbHBIE AMUHOTPYTI-
TIBL;

B) JIONIOJTHUTEIIBHYIO THIIPO-
KCHJIbHYIO TPYIIITY.

37. DHepreTuuecKui 3apsia KIETKH O3
_ ATP+054/P
~ ATP+AJIP+ AMP
ot 0 no 1.

Ku3HecnocoOHOCTh KIETKU COXpa-
HSETCS IPYU 3HAYCHUSIX J3:

MOKET BapbHUPOBATH

2) 0,1 - 0,2;
6)0,3 - 0,6;
8) 0,6 - 0,7;
r) 0,8 - 0,9.

38. IlentuaHas cBsi3b 00YCIIOBINBAET:

a) TEPBUUYHYIO CTPYKTYpY Oelika;
0) BTOPUYHYIO CTPYKTYpY Oelka;
B) TPETUUHYIO CTPYKTYpy O€nka;



I') YeTBEPTUYHYIO CTPYKTYpy Oe-
Ka.

39. OnTruueckasi akTUBHOCTh OpraHuye-
CKHMX COCJIMHEHUI 00yCI0BJICHA HAJIH-
YUEM:

a) TUAPOKCHIBHBIX TPYIIIL;

0) nBoitHbIX cBszeit C = C;

B) aCUMMETPUYECKOT0 aTOMa yT-
aepoaa;

I') F€TEPOLUKIIOB.

40. BropuuHas cTpykTypa O6eika o0y-
CJIOBJIMBACTCSI HATMIHUEM:

a) BOJIOPOJIHBIX CBS3EH;
0) MIMKO3UHBIX CBSI3EH;
B) TUIPO(OOHBIX CBS3EH;
') IENTUIHBIX CBS3EH.

41. TperuuHas cTpyKTypa Oemnka (cy-
MepPCIUpPalIb) BEI3BaHA CTPEMIICHUEM
MTOJIATICTITH/Ia YMEHBIITUTh:

a) 00beM 3aHUMAEMOTO TPO-
CTPaHCTBA,;

0) cyMMapHy0 OBEPXHOCTHYIO
SHEPTHIO;

B) CBOIO PEAKIIMOHHYIO CITOCO0-
HOCTb.

42. Ilpu nenarypanuu Oejka HapyIIaeT-
csl:

a) MepBUYHAas CTPYKTypa Oelka;

0) BTOpUYHAs CTPYKTypa Oelka;

B) TpETUYHAsA CTPYKTypa OeJka;

I') YETBEPTUYHAS CTPYKTypa Oe-
Ka.

43. OcMOTHYECKHUE CBOMCTBA OEIIKOB
00YCIJIOBJICHBI:

a) HAJIMYUEM B COCTaBE MOJIEKYJIBI
MOJISIPHBIX TPYIIII,

0) OTCYTCTBHEM B COCTaBE MOJIE-
KyJIbl TIOJISIPHBIX TPYIIIL;

B) MIOOYIJISIpHOM KOHDUTYpaluen
MOJIEKYJIBI;

r) GuOPMILIApHON KOHPUTYpaIIH-
€U MOJIEKYJIBI.

44. B kuciou cpeae Mosiekyia 0enka
npuoOpeTaeT:

a) OTPULIATEIIHHBIN 3apsi;

0) MOJOXKUTEIBHBIN 3apsI;

B) HEUTPAIILHOE COCTOSIHHE.

45. HaumeHee ycToH4YuB O€JIOK B pac-
TBOpE IIPH €rO0:

a) MOJIOKUTEITLHOM CYMMapHOM
3apsae;

0) OTpUIIATETLHOM CyMMapHOM
3apsae;

B) AJICKTPOHEUTPATLHOM COCTOSI-
HUU.

46. B nporuiecce BbICAIMBAHUSA:

a) oOpasyercs ruzipatHas 000-
JJOYKa OCJIKa;

0) cHUMaeTcs TuapaTHast 000JI04-
Ka OeJIKa;

B) BhICAIMBAHUE HE BO3JICHCTBYET
Ha THJIPATHYIO 000JIOUKY OerKa.

47. B x0o/ie BbICAJIUBAHUS PACTBOPHU-
MOCTb Oenka:

a) CHUXKAETCH,
0) MOBBIIIACTCS;
B) HE U3MEHSIETCHI.

48. I3MeHeHne TPETUYHOM U YETBED-
TUYHOU CTPYKTYPhI OCTKOBBIX MOJIEKYII:
a) HE BJIUSIECT HA UX QYHKITHUO-
HaJIbHYIO aKTUBHOCTH (Iouemy ?);
0) BIuseT Ha UX QYHKITMOHATb-
HYI0 aKTUBHOCTH (11ouemMy?).

49. B nporuiecce CUHTE3a MOJIUIIENITUIOB
SHEPrusi:



a) TOTJIOIIAeTCS;
0) BBIJIETISACTCS;
B) HE U3MECHSIETCHI.

50. Anpa03aMu HA3BIBAKOTCS YTJICBOJIBI,

HMCIOIIUEC B C BOCM COCTaBE.

51. YkaxuTe nociaeaoBareabHOCTh MPo-

HECCOB TPAHCIIAIUMN:

DJIaHT Al
WHUIAAIAS;
TepMUHAITHS.

52. KeTo3aMu ABJISTFOTCS:

a) pubo3a;
0) IIroK03a;

B) (DpyKTO3a;
r) puOyro3a.

53. luknuyeckas PppyKTo3a ABISETCS:

a) IMpaHo30i (1mouemy ?);
0) pypano3soii (moyemy?).

54. Tlomucaxapu bl 00pa3yroTcs 3a

CUCT.

YMETD

a) KapOOKCUJIbHYIO TPYTIIY;
0) KETOHHYIO TPYIIITY;

B) aJIbJICTUIHYIO TPYIIITY;
T') THAPOKCHIIbHYIO TPYIIITY.

a) TUAPOKCUIBHYIO TPYIIILY;
0) METUJILHYIO TPYIITY;

B) aMUHOT'PYMILY;

') KapOOKCUJIbHYIO TPYIIITY.

57. OCHOBHBIM CTPYKTYPHBIM KOMIIO-
HEHTOM TEKTUHOBBIX BEUIECTB SABISAECT-

a) GpyKTO3a;
0) rajakTosa;

B) IIIOK03a;
I') TAJIAKTYpOHOBAs KUCIIOTA;
1) CTeapuHOBAs KUCIIOTA.

58. Kpucrain asusiercs:

a) IEPBUYHOMN CTPYKTYpOH TOJIH-

Caxapu/ioB;

0) BTOPUYHON CTPYKTYPOU MOJIH-

caxapuoB:

B) TPETUYHOM CTPYKTYpOU MOJIHU-

a) ¢pochoaurUpHBIX CBA3EH;
0) MeNTUAHBIX CBS3EH;

B) TJIMKO3UIHBIX CBSI3EH;

I') BOJOPOAHBIX CBS3EH.

55. BoccTaHaBnuBarOMIMMHU HA3bIBAIOTCSA
caxapa, UMEIOIIHE:

a) KapOOHWJIbHYIO TPYIIY;
0) cBOOOTHBIN TJIMKO3HUIHBIN TH/I-

POKCHIT;

B) METWJIBHYIO TPYIIITY.

56. KucnbIMM Ha3bIBAKOTCA YIJIEBOBI,
UMEIOLIHE:

Caxapu/ioB;

I') YeTBEPTUUHOU CTPYKTYPOIl MO-

JUCaxapuIoB.

59. OcHOBHO# TpaHCTIOPTHOM (HOpMOK

YTJIEBOJOB B PACTCHUU SIBJISICTCS:
a) TJII0KO034;

0) ¢ppykTO3a;
B) caxapo3sa.

60. MuBepTaza — hepMeHT, 0OecIIeun-

BAIOIIUI THUAPOJIU3:
a) aMUJIO3bI;
0) aMUJIOTIEKTHHA;
B) Caxapo3bl;
I') [IEJUTIOJIO3BI.



61. Coenqnuenue, BKIIIOYArOIIee a30TH-
CTOE€ OCHOBAHUE U MEHTO3Y, Ha3bIBACTCS:
a) TJIUKO3UIOM;
0) HYKJICO3HUIOM;
B) MICTITUJIOM;
I') HyKJICOTHIOM.

62. Hykneotun — 370:

a) COeIMHEHUE HYKJICO3H 1A C
MEIITUIOM,

0) coeAMHEHHUE TJIMKO3HU/a C JIH-
TUIOM;

B) COCIMHCHHE HYKJICO3HUIa C
dhochopHOIt KHCIIOTOM;

I') COCIMHEHUE TUAIMITITHIICPOIIa
¢ hochopHOIt KUCIIOTO.

63. MicxoHpIM MOHOMEPOM Ipu 00pa-
30BaHUU NepBUYHOU cTpyKTYpsl JJHK
ABJISIETCSL:

a) HyKJICO3HU/T 5 MoHodocdar;
0) HYKJICO3U]T 5 - mudocdar;
B) HYKJICO3U/]I 5 Tpudocdar.

64. Bropuunoii crpykrypoit JJHK sBs-
eTcsl:

a) OJIMHOYHAS MOJTMHYKIICOTUIHAS
LIETIb;

0) BOifHAas criMpajb, COCTOSIIas
13 aHTUTIAPaJUICNIbHBIX MTOJIUHYKIIEO-
TUJHBIX 1ICTICH;

B) /IHK B cocTaBe xpomaruHa.

65. IIpouecc, B KOTOPOM OAHOBPEMEHHO
3a/ICMICTBOBAHBI TPU TUIIA HYKJIEMHOBBIX
kuciot ( M PHK, r PHK, T PHK) Ha3bI-

BacTCi.

a) TPAHCKPUIILIHNEN;
0) TpaHCIISIHEH;

B) TPAHCIYKIIMEW;
I') TpPaHCIIOKALMEH.

66. ['eneTnueckas undopMmaius, coaep-
»kamascs B JIHK, 3anuceiBaeTcs mocie-
JIOBATEIILHOCTHIO:

a) MOHOHYKJICOTHU/IOB;
0) IymiaeTaMu HYKJICOTHIOB;
B) TPUILJIETAMU HYKJICOTH]IOB.

67. OpraHnyeckue coeJMHEHUs, HEpac-
TBOPUMBIE B MOJISIPHBIX PACTBOPHUTENSAX
U paCTBOPUMBIE B HETIOJIIPHBIX, HAa3bI-
BAIOTCSI:

a) TIIMKO3UJIaMU;

0) menTuaamu;

B) JIUTIHJIAMH,

I') MoJIcaxapuaaMu.

68. TpuauuarInLIEepoIbl IBIASIOTCS:

a) HEUTPaJTLHBIMH JIUTTHIAMU;
0) TTIUKOIUIINIAMHU;
B) (hochonunuaamu.

69. CnoxHble 3pUpbl BEICOKOMOJIEKY-
JSIPHBIX OPTaHUYECKUX KUCIIOT U BBICO-
KOMOJIEKYJIIPHBIX CIIUPTOB HA3bIBAIOT-
csl:

a) BOCKaMu;
0) KyTUKYJIOH;
B) MacJIaMH.

70. KonnuecTBO CBOOOIHBIX HKUPHBIX
KHUCJIOT, COAEPKALIUXCS B OJTHOM T'paM-
M€ Macila WIN XKHUpa, ONPENEIAETCS:

a) YUCJIOM OMBUICHUS;
0) KUCTIOTHBIM YHCJIOM;
B) MOJIHBIM YHCJIOM.

71. HeombuisieMbl€ JIMITUIBI PacIerLisi-
FOTCS Ha:

a) TJIULEpoT,;
0) auuibl (OCTaTKM) )KUPHBIX KU-
CJIOT;



B) H3OIPEH.

72. DnemeHTapHON (HYHKIIMOHATBHOMN
€AMHUIIEH HACJIeICTBEHHOCTH, OTIpe/ie-
JISFOILEN BO3MOKHOCTh Pa3BUTHUSA OT-
JIEBHOTO MPU3HAKA KJIETKHU WM Opra-
HU3Ma, SBJISIETCS:

a) HyKJICOTH]I,

0) TPUILIET HYKJICOTUIOB;
B) I'€H;

r) den;

1) XpoMOcoMa.
73. Penmukanus — 3T10:

a) MpoIIecC pa3pyIICHUS MOJICKYJIbI
JHK;

0) nepenaya nuadopmaruu ¢ JIHK Ha m
PHK;

B) npouecc ycBoenus JIHK.

74. OO6Onactb pacxoKJIEHUs MOJTHHYK-
JICOTUIHBIX IIETIEH B 30HE PEIUTHKAIIH
HA3bIBACTCS:

a) 3oHa paspyumenus JJHK;
0) perMKalMoHHas BUIIKA;

B) 30Ha u3MeHenus nHpopmanuu JJHK.

75. CuHTe3 BHOBB OOpa3yromieics
nenouku JIHK dparmentamu Oxazaku
OCYIIIECTBJIISIETCS TT0 MaTPHUIIE:

a) 3' _ 5 (mouemy ?);

6)5 .3 (mouemy ?).

76. ®parment JJHK oT omHOM TOUKH
Hayaya peruifKaIuy 10 IPYrol TOYKH
oOpa3zyeT, TaKk Ha3bIBa€MBbIH:

a) PEKOH;
0) PEIUIMKOH;
B) MYTOH.

/7. WcnpaBneHue “ommoOOK”, A0My-
IIIEHHBIX TIPH CHHTE3€ HOBBIX IETIOYEK

JAHK, cnienmanu3upoBaHHON CUCTEMOM
dbepMeHTOB, Ha3bIBACTCS:

a) TyIUTMKaIUeH;
0) pemapanmueii;
B) TpaHCJIOKaIIUECH.

78. HewucnpaBneHHbIC U3MEHEHUS XU-
MUYECKON CTPYKTYPHI TEHOB, BOCIIPOM3-
BOJMMBIC B ITOCJIEAOBATEIBHBIX IIMKJIaX
PETUIMKAIIAN 1 TIPOSIBIISTFOIINECS Y TI0-
TOMCTBa B (pOpMe HOBBIX BapHAHTOB
PU3HAKOB, HA3bIBAIOT:

a) pPEeKOMOWHALIUSIMU;

0) MoUpUKAITUIMU;

B) MYyTallUsIMHU.

79.  OpranusMmbl ¢ YaCTUYHO U3MEHEH-
HBIM HA0OPOM XPOMOCOM Ha3bIBAIOTCS:
a) TOJIUILIOUAMH;

0) aHdyIUIOuJaMU;

B) TPUILIOUAAMU;

) TETPAILIOUJAMH.

80. Dymiaouasl — OpraHu3MBbl.

a) C HOPMaJIbHBIM HAOOPOM XPOMOCOM;
0) Yy KOTOPBIX U3MEHEHHE XPOMOCOM-
HBIX HA0OPOB HAXOJUTCS B Mpeeiiax
10-20 %j;

B) Y KOTOPBIX H3MEHEHHE XPOMOCOM-
HBIX HA0OPOB HAXOJUTCS B MpEAeiiax

30-40 %.
81. Tlonummonnamu SIBISIOTCS:

a) TaIJIOuIbI;
0) TUIIOUIBI;

B) TPUILIOUBL;
') TETPAIIOU/IbI.

82. Tpancrnokanus — MyTaIusi, OTHO-
cAIIascs K Kiaccy:

a) TeHHBIX MYyTallUii;

0) TEHOMHBIX MYTaIIHi;

B) XpPOMOCOMHBIX MYTaIlHH.



83. Jlokyc — 3T0:

a) MECTO T€HOMA B SPE KIICTKU;
0) MECTO reHa B XpOMOCOME;
B) MECTO XPOMOCOMBI B KapHOTHIIE.

84. VYuactok JIHK, Hecymuii reneTn-
YEeCKyI0 MH(pOpMAITHio, Ha3bIBACTCS:

a) MPOMOTOPOM;

0) UHTPOHOM;

B) SK30HOM.

85. Tpauckpunmus — 3T0:

a) cunte3 M PHK;
0) cunres I PHK;
B) cunte3 T PHK.

86. MoaudunupoBaHue NepBUYHON M
PHK B 3aBuCUMOCTH OT (hyHKITMOHATb-
HBIX NOTPEOHOCTEN KJIETKU (OpraHu3Ma)
C yIaJeHUEM UHTPOHOB, HA3bIBACTCS:

a) TpaHCIISIIUEH;
0) MPOLIECCUHTOM;
B) DKCIIPECCUEN.

87. VYuacrok JIHK, Bxmtogarommit
oko010 200 map HyKJIEOTUIOB, ~HAKPY-
YeHHBIX " Ha OEJKOBBIE Tea (KOPhI) Ha-
3bIBACTCS:

a) XpOMaTUHOM,;
0) XpOMOCOMOIA;
B) HYKJIEOCOMOM;
') XPOMOMEPOI;
1) HYKJICO3UIOM.

88. Cucrema HyKJI€0COM , 00BEIHU-
HEHHBIX MTOCPEICTBOM T'MCTOHOBBIX Oell-
KOB B KOMIAKTHbIE (YHKIIMOHATHHBIC
CTPYKTYPBI, Ha3bIBACTCSI:

a) XpoOMaTuI0M;

0) XpOMaTUHOBOH (HUOPHUILION;

B) XpoMaTohopoMm.

89. [Ilpomuecc, obecreunBaroyii cTa-
OMILHOCTH XPOMOCOMHBIX HAOOPOB (Ka-
PHUOTHUIIOB) B X0JI€¢ CMEHBI TTOKOJICHUH H
BHYTPUXPOMOCOMHBIE PEKOMOMHAIINH
Ha3bIBACTCS:

a) MUTO30M;

0) PHIOMHUTO30M;

B) M€030M;

T') IJIa3MOJIU30M.

90. Ajurens — 3T0:

a) oHa U3 (hOpM CyIIECTBOBAHUS T'€HA;
0) MecTO JIOKaJIM3allui TeHa B XPOMO-
coMe;

B) GYHKIIMOHAJILHOE COCTOSTHUE XPOMO-
COMBI;

') MECTO XPOMOCOMBI B TEHOME.

91. Takue sBICHHUS, KaK: IOJJOBOM
MPOIIECC; MapaceKCyalbHBIN MpoLecc
(cnustHUE s/Iep BET€TaTUBHBIX KJIETOK);
KOHBIOTAIUs y OaKTEepUit; TPAHCTYKIIHS
00€eCIIeYnBaIoT:

a) MyTalliio MaTepuajia HaclIeICTBEHHO-
CTH;

0) Mou(UKAINIO MaTepHalia HACIEICT-
BCHHOCTH;

B) PEKOMOMHAITMIO MaTepHaia HacJIe I-
CTBEHHOCTH.

92. SIBieHuwe JOMUHUPOBAHUSA MPH
B3aMMOJICHCTBUH aJUICIHHBIX T€HOB
o0ecrieunBaer:

a) MOSBJIICHUE HOBBIX MPU3HAKOB;

0) nposiBJI€HUE MPU3HAKOB OJHOTO U3
aJIeieu;

B) NOSIBJIEHUE MPOMEXYTOUHBIX IPU3HA-
KOB.

93. TIlporecc nosiBIeHNUS HOPMAITBHO-
ro JOMAHAHTHOTO MTPH3HAKa NIPH B3au-

MOJICHCTBUY JIBYX PEIICCCUBHBIX aJljie-

JIEW HA3bIBACTCS:



a) KOJJOMHUHHUPOBAHHUEM;

0) HEMOJIHBIM IOMUHUPOBAHUEM;

B) SIBJICHHEM aJUICITbHOTO UCKITIOYCHHS;
T) SIBJICHUEM MEKaJIeTbHONH KOMILIE-
MEHTAIIHH.

94. Ilpu >nECcTaTHYECKOM B3aUMOJICH-
CTBUU HEAJUICTHLHBIX TCHOB MPOSBICHUE
OJTHOTO W3 MPU3HAKOB:

a) YCUJIUBAETCH,

0) ocnabnseTcs;

B) HE U3MEHSIETCA ;

T') IOSIBIIICTCSI HOBBIN TIPU3HAK.

95. Moaudukauu — 3To:

a) I3MCHECHUS B (DEHOTHIAX NIPU HEU3-
MEHEHHOM T'e€HOTHIIE;

0) u3mMeHeHue (PEeHOTHIA U TEHOTHUIIA,
B) M3MCHEHHUE TeHOTHUIA ITPH HEU3Me-
HEHHOM (DEHOTHIIE.

96. Paccrosinue MexX1y reHamMH B
XPOMOCOME OIPEIEISICTCS:

a) 4aCTOTOM MyTalui ajiiesnen;

0) yacToTOl peKOMOMHAIIMI ajienel;
B) 4acToTON Moaudukanuii peHOTUIIOB.

97. Xpomatuna — 3710:

a) U3MEHEHHAsI MyTaIllel XpOoMOCOoMa;
0) 9acTh XpOMOCOMBI, PETLTUITUPOBAH-
HOH B uHTEep(dase;

B) JIeCIIMpaIM30BaHHAs XPOMOCOMA.

98. I'eroMm — 9oTO:

a) raryIonIHbIA HAOOP XPOMOCOM KJIET-
KU;

0) IUIIOUIHBIN HA0OP XPOMOCOM
KJIETKH;

B) TPUIUIOUIHBIA HAOOP XPOMOCOM
KJIETKH.

99. K xupopacTBOpUMBIM BUTAMUHAM
OTHOCATCS:

a) BUTaMUH A (peTUHON);

0) ButamuH B, (pubodiiaBun);

B) BuTamuH E (Toxodepon);

r) BuTamuH C (acCKOpOMHOBAs KUCIIOTA).

100. K BomopacTBOpMMBIM BUTAMHUHAM
OTHOCSITCS:

a) ButamuH /1 (kansiudepon);
0) BuramuH K (HadTOXHMHOH);

B) BUTaMuH B; (Tnamun);

) BUTaMUH Bg (MUpUI0KCHH).

BJAJETD

101. buonorudeckuii KaTaau3aTop, Ipu-
HUMAIOIIUN YYaCTHE B XUMUYECKOM peak-
LINH, HO HE PACXOIYIOIIHICS B 3TON peak-
L[1H, a JIUIIb MOHWKAIOUIUI YHEPTUIO aKTH-
BAIlUU PEAreHTOB, HA3bIBAECTCH:

a) TOPMOHOM;
0) pepmeHTOM;
B) BUTAMUHOM.

102. BuraMuHBIL:

a) ICUCTBYIOT B OpraHu3Me Kak caMOCTOsI-
TeJIbHbIC (PYHKIIMOHATBHBIE AJIEMEHTHI;

0) ABISIIOTCA YacThiO (pepMeHTa (ero Ko-
(bepMeHTOM).

B) BKJIFOUAIOT (pEPMEHT B CBOIl COCTaB B Ka-
yecTBEe (DYHKIIMOHAJIBHOTO KOMIIOHEHTA.

103. depmenr:
a) MOBBILIAET YHEPTUI0 AKTUBALIMU PearcH-
TOB;

0) MOHMKAET PHEPTUIO aKTUBAIUH
pEareHToB;
B) NOBBIIIAET PHEPTUIO AKTUBALIUN MTPOTYK-
TOB PEAKLUU;
T') IOHWKAET YHEPTUIO0 AKTUBALUHU ITPOIYK-
TOB PEAKIHUU.



104. Dneprus, ucnosibzyemMas GepMEHTOM,
NpU aKTUBAIUY B3aMMOJICHCTBYIONINX BE-
mecTB, o0Opa3yercs B pe3yJibTaTe:

a) pacuieruieHus: GepMeHTa;

0) paclieruieHns B3auMOCHCTBYIOIIUX
BEIICCTB;

B) copOruu cybcTpaTta Ha hepMeHTeE.

105. ®epmeHTsI:

a) CMEIIal0T paBHOBECHE OOPATUMBIX peak-
UM B MOJIB3Y MPSAMBIX PEAKIINIM;

0) cMenaroT paBHOBECHE 0OPATUMBIX peak-
IIUH B MOJIb3y OOpaTHBIX PeaKIuii;

B) HE U3MEHSIOT PAaBHOBECHUSI 00PATUMBIX
pEaKIuu.

106. CkopocTh epMEHTATHBHOTO KaTaJH-
3a:

a) BBIIIE CKOPOCTH HEOMOJIOTHYECKOTO Ka-
TaJn3a,;
0) HI)KE CKOPOCTH HEOMOJIOTMYECKOTO Ka-
Tajan3a;
B) paBHA CKOPOCTH HEOMOJOTHYECKOTO Ka-
Tajau3a.

107. depMeHTHI — KaTaIU3aTOPHI:

a) C peryaupyeMoi akTUBHOCTHIO;
0) C NOCTOSIHHOM aKTUBHOCTBIO;

108. JIna3el — pepMEHTHI, KaTaTU3UPYIO-
M€ PEaKIuu:

a) OKUCJICHHS — BOCCTAHOBJICHUS;

0) nmepeHoca PyHKIIMOHAIBHBIX TPYIII aTO-
MOB OT JIOHOpA K aKLEINTOopY;

B) TUIPOJIN3A;

I') pa3pbiBa CBsA3eil 6€3 mprCcoeAMHEHUS BO-
JUB;

1) CHHTE3a HOBBIX BEILIECTB;

) TIpeBpAIlEHUS B Tpeiesiax OqHON MoJie-
KYJIBL.

109. KaramuTtnyeckoil akTUBHOCTBIO 00-
JIAAET:

a) anoepMeHT;

0) kodakTop;

B) X0JIO(DEPMEHT;

T') aJytocTepudecKuii 3 dexTop.

110. Crneuuduanocts AecTBUS hepMeH-
TOB OOBSICHACTCS:

a) CX0XECThIO0 MOJICKYJIIPHBIX Macc (ep-
MEHTa U cyOcTpara;

0) paBHBIMU 3aracamMu dHepruu hepMeHTa
u cyOcTpara;

B) COOTBETCTBHEM MPOCTPAHCTBCHHOMN
KoH(purypauuu ¢pepmMeHTa u cyocrpara.

111. Koncranta Muxasnuca
(K, +K,)
Ky =
K
a) Mepoi cpoacTBa hepMeHTa K CyOCTpary;
0) CKOPOCTBIO XUMUYECKOHN peaKIuu;

B) MTOKa3aTeieM BbIXO/a MPOYKTOB peak-
1005178

ABJIACTCA:

112. CpoactBo depmenTa k cydcTpary
oTpeieNseTcs:

a) maccoii epmenTa u cyocTpara;

0) SHEPTeTUYECKUM BBIXOJIOM MIPH COPOIINH
cyOcTpaTa Ha (pepMEeHTe;

B) CKOPOCThIO MU dy3un MOJIEKYJ B peak-
IIMOHHOM TPOCTPAHCTBE.

113. BemectBa, 001a1ar01He BHICOKOH
OMOJIOTUYECKON aKTUBHOCTbBIO, CTPOTOM
creuu(pUIHOCTHIO OMOJIOTUYECKOTO e CT-
BUS, PETYIUPYIOLINE METa00INYECKHE
IPOLIECCH] B OpraHU3Me Ha 3HAUUTEIbHOM
PAcCTOSTHUM OT MECTa UX CUHTE3a, Ha3bIBa-
I0TCA:

a) uaTepdepoHamu;
0) ropMOHaMU;
B) MEIMATOPAMH.

114. Koopaunupyroiine QyHKIUU B SH-
JOKPUHHOW CHCTEME MPUHAJIEeKAT:



a) TUMYCY;

0) HaAMOYEYHUKAM;

B) IIMTOBHUIHOM JKeTe3e;
r) runodusy.

115. T'opMOHBI, OKa3bIBAIOIINE HEMTOCPEI-
CTBEHHOE BO3JCHCTBHE HA TCHETUUECCKUI
anrmapar KJIETKH, OTHOCSTCS K TpyIIe rop-
MOHOB:

a) MEeMOpaHHOTO JICHCTBUS;

0) MeMOpaHHO — BHYTPUKJIETOUYHOTO JICH-
CTBHUS;

B) IIUTO30JIBHOTO JICHCTBHSI.

116. TupokcuH — TOPMOH:

a) runo¢usa,

0) IMIUTOBHUIHOM KEJIE3bI,

B) HAAIOYCIHHUKOB;

I') MOKEITyI0YHOM JKEeJIEe3bI.

117. Cpenu nepeyncieHHbIX HIXKE (PUTO-
TOPMOHOB YKQ)KUTE BEleCTBa UHIMOU-
PYIOLIETO JIEUCTBUA:

a) ayKCUH;

0) abcrmM30Bast KUCIIOTA;
B) THOOEPEIUTHUHBI,

T') 9TUJICH,;

1) IATOKHUHUHBI.

118. dwutoropMoH, 0Opa3yrONTUIiCS B aIlu-
KaJIbHBIX 30HAaX CTEOJICH U B MOJIOJIBIX JIH-
CTBSIX; MUTPUPYIOIINI BHU3 IO CTEOITIO;
CIOCOOCTBYIOIIUN PACTSXKEHUIO KJIETOK MY-
TEM pa3MsIr4eHus KJIIETOYHBIX CTEHOK; CTH-
MYJIUPYIOITUH MUTOTHYECKOE JICTICHUE KIle-
TOK — B KyJIbTYpE TKaHEl COBMECTHO C ITH-
TOKMHUHOM; oOecreunBaromuii nuddepen-
[IMAIAIO0 TKaHEH B TOJIb3y KOPHEBOM CHC-
TEMBbI, HA3bIBACTC:

a) AyKCUHOM;

0) rub6epeNIMHOM;

B) HUTOKUHUHOM;

) a0CIIM30BOM KUCIIOTOM;
1) STHUJICHOM.



(TTK-1) - roTOBHOCTBIO OIpeneisTh (Gu-
3MOJIOTHYECKOE COCTOSIHUE, aJanTalfoH-
HBIA TOTEHIMAT W (PaKTOPHI PETYIHPOBa-
HUS pPOCTa W PAa3BUTHUS CEITHCKOXO3SHCT-
BEHHBIX KYJIBTYD.

3HATD

1.

N

w

e

A

P

o

Hownh e

abrwnE

NoakowdPE

Cunres AT® 3a cyer 3JHeprum
OKMCJICHHUS NPOUCXOIMT:

B mimactunax

B sanpe

B pubocomax

B MUTOXOHIPUSX

B LIMTOILIa3Me

JIBymeMOopaHHbIE
KJIEeTKH:

Anpo

Pubocomer
Anmapar ['onsmxu
IInacTuapl
DHAoIuIa3MaTHYecKasi CeTh
MuToxoHapun

JIn3ocomsbl

OPraHoOU/bI

Opranonabl, XapakTepHble TOJIbKO
JJISl PACTUTEJILHOM KJIeTKN:
Pu6ocombt

Muroxonapuu

[Tmactuasl

Cdepocombl

IHocTryniieHue BelecTB B KJIETKY
peryJupyercs:

[MuTorutazmoit

TonHomIacTom

Baxkyoubto

IIna3smanemmon

OcMoTHYeCKH NOTEHIHAJT KJIeT-
KH OnpeaesieTcs:
Kaerounoi 0601049koi
[Ina3zmanemMmon
Bakyombro
Snpom

6. Hamboabliee KOJIWYECTBO IIeJI-
JII0JI03bI COJIEPKATHCS B KJIETOY-
HBIX CTEHKaX:

JIucTreB

[InomoB

LlBeTkOB

J{peBecuHbI

Kopnennonos

oo E

/. BuramMuHbI 3TO:
1. BeicokoMmodsipHbIE
COCIMHEHHUSI.

2. HuzkoMmomsipHble OpPraHUYecKHe CO-
eAMHEHUS.

3. BemectBa pa3zHo0Opa3HON XHUMHUE-
CKOM IIPUPOBIL.

4. CocTtaBHbBIC YaCTH MOJIUCAXAPUIOB.

5. BemecTBa, HEoOXoAuMBbIE JIs HOP-
MaJIbHOM >KU3HENESITEIbHOCTH OpraHu3-
Ma.

OpPraHUYCCKHUC

8. 7KupopacTrBopuMble BUTAMHHBI:
A
C
PP
D
B

akrwdE

9. Peakuusi mnpucoeIMHEHUs
TPOHOB HA3BLIBAETCS:
OxucienmneM
BoccranoBnenuem
I'mpponuzom

CuHTe3oM
JleruapupoBaHueEM

IJEK-

Ok~ E

10. Ha omuH cM° Jaumcra NPUXOAUTCS
NMPUMEPHO:
1. 10-100 cM® XJIOPOILIACTOB

2. 150-200 cM® XJIOpOILIACTOB
3. 500-1000 cm”

11. Poaar BcnomMoratrejbHBLIX IHIMeEH-
TOB B XJIOPOILIACTAX BHINOJIHSIIOT:

1. Xnopodumn

2. Kaporun

3. AnTonuan

4. Kcanrodun



12. 3esiennlii uBeT XJopopuiia o00y-
CJIOBJICH HAJITMYHMEM B HEM:
. XJopa
. Kenesa
Marnus
MeramiopraHn4eckou CBA3U
. IIpu porocunTe3e BuIACIAACTCSH
Yraekucneii ras
A30T
Kucnopon
Ceer
AmMHax

ORWNRPLAONRE

14. IlpeoOpa3oBaHue 3JI€KTPOMATHUT-
HOW JHEPruM KBAHTOB CBeTa B XMMHU-
YeCcKyl JHeprurw cBszen ATD wu
HAJI®H na3biBaercs:

1. ®oTommnzoM BOALI

2. ®orocuaTeTHIECKUM (Pochopanrpo-
BaHHUEM

3. CaetoBoii (pa3oit poTocuHTE3a

4. ®OTOCUHTETUYCCKON JIFOMHUHECIICH-
uuen

15. UnTeHcuBHOCTH (OTOCHHTE3a MO-
JKeT ObITh 0XapaKTEePHU30BaHA:

1. KonnuecTBOM MOTJIONIEHHOTO B €/~
HUILY BPEMEHU YTJIEKUCIIOTO ras3a

2. 'paMmMaMu BOIBI, M3PACXOOBAHHOM
Ha TPAHCIIHPAITATO

3. KonudecTBOM BBIZICIICHHOTO KHCJIO-
pona

4. Konn4ecTBOM HAKOIUJIEHHOTO CYXOIO
BEIIIECTBA.

5. KomuuectBoM  M3pacxo10BaHHOTO
CyXOro BEelIeCTBa

16. B ¢poTOoaABIXaHNH YUACTBYIOT:
1. Xnopomnactel

2. MuroxoHapuu

3. JIuzocombl

4. ammapat ['onbxu

17. XnopomjacTel BbICIIMX PaCTEHUI
coJepIKar:

1. Xnopodumn a

2. Xnopoduii B

3. Xmopodumi ¢
4. Xnopodumrnd

18. ®oroxumuyeckue peaxkuuu ¢oro-
CHHTe3a:

DOTOINU3 BOJBI

Cunte3 ATD

®ukcanug CO,

Boccranosnenne HAJI®

o

. 'naBHble 3Tanbl THNAa KajibBuHA:
KapOocunupoBanue
DOTOOKHUCIICHHE
Cunrte3 ATD
BoccranoBnenue
Perenepanus akuenropa

H
b wdEFE o

20. UHTeHCMBHOCTH ()OTOCHHTE3A NPH
BbICOKOW HMHTEHCHBHOCTH CBeTa JH-
MHUTHPYETCS

1. ®epMeHTATUBHBIMH MPOIIECCAMU

2. OOTOXUMUYECKUMU PEAKITUIMH

3. Hemocrtatkom BOfbI

4. Ckopoctsto quddy3un CO,

21. OTHOIEHHE IUIOMIAAH JIMCTHEB K
3aHMMAaeMOl pacTeHHeM IJIOIIAJU Ha-
3pIBaeTCH:

1. JIucToBBIMH MHIEKCAMU

2. ®OTOCHHTETUYECKUMU MMOTEHIINATIOM
3. ACCHUMWISLIMOHHBIM KO3 PHUIHCH-
TOM

22. MakcuMajibHasi  MHTEHCHBHOCTDH
dorocuHTEe3a y pacTeHuil HaldJ0xa€T-
csl B IEPUOJ:

1. IlBereHus

2. Byronuszanuu

3. Hagama pocta pacrenuit

4. OO6pa3oBaHUs CEMSH

5. Co3peBaHus ceMsH

23. IIpoMeKYyTOYHBIM 3TANOM IHKJIA
Kpeoca siBasiercs:

1. dymaponas kuciaoTa

2. SlHTapHas KuciIoTa

3. S0nouHas KucioTa

4. JIumoHHas KUCIOTA



24. OxucaureabHoe (ochopuaupona-
HHE 3TO Npouecc, NPUBOAAIINNA K 00-
Pa30BaHUIO:

1. ®ocdopunupoBaHHBIX caxapoB

2. Anerundocdara

3. ATO

4. CBOOOIHBIX HYKJIEOTHUIOB

25. Pe3koe yBe/qiMueHHe AbIXaHUS Y
MACIHYHBIX KYJbTYP NPOUCXOIUT MPHU
MpPOLEeHTe BJIAKHOCTH:

1. 3-4%

2. 8—9%

3. 10-13%

4. 14 -15%

5. 16 -20%

26. UHTeHCMBHOCTDH IbIXaHMS MO0 Mepe
CTapeHHsI OPraHOB PacTeHHUs

1. Camxaercs

2. TloBwrmaercs

3. Ocraercs Ha IPEKHEM YPOBHE

27. IpixaTeJbHbId KO3 PUIUEHT NpH
3acyxe:

1. Bospactaet

2. YMeHbIaeTcs

28. OcraeTcs Ha IIPEKHEM YPOBHE

29. Koiu4ecTBO BO/JbI, B TPOIEHTAX,
HeJoOCTalOmIee JJis MOJHOIro HachbIle-
HHUS JIUCTA BOJAOM Ha3bIBaeTCA:

1. BoaHsIM mOTEHIIMATIOM

2. BogaeiM nedunmrom

3. OcMOTHYECKHM MOTEHIMAIOM

4. Haceimaromieii BoJioun

29. i1 BO3HUKHOBEHHMSI OCMOTHYe-
CKOr0 [aBJeHHMS CHCTeMa [I0JIKHA
UMeTh:

1. [onynponunaemyo MeMOpaHy

2. Tlponunaemyro memOpany

3. PacTBOp ¢ HEMpPOHHMKAIOIIUMHU HYepe3
MeMOpaHy MOJIEKYJIaMU

4. PacTBOp C MNPOHUKAOIIMMHU YEpe3
MeMOpaHy MOJIEKYJIaMHU

30. Pactenne Moxer MOrJIOIIAThH
00JIbIII0OE KOJMYECTBO Temja 0e3 Io-
BpexIeHul, 0Oaroxaps:

1. BBICOKOM TEILUIOEMKOCTH BOIBI

2. TemonpoBOIHOCTH BOJIBI

3. bonpmiolr sHeprum Ha mapooOpaso-
BaHHE

31. AHHOHBI M KATHOHBI B BOJHBIX
PacTBOpPax OKa3bIBAETCH pa3beINHeH-
HBIMHU OJ1aromapsi:

1. TTonstpHOCTH MOJIEKYJI BOJIbI

2. T1oaBMXXHOCTH MOJIEKYJT BOJIbI

3. TermmoeMKOCTH MOJIEKYJT BOJIbI

32. Bona uMeeT Hau00JbIIYI0 ILIOT-
HOCTH NMPH:

0°C

1°C

2°C

3°C

4°C

5°C

ocoakrwdpE

33. Cemena pacTteHuii B BO31YLIHO-
CYXOM COCTOSIHMH CO/Iep:KaT:

1. 5-15% Boasl

2. 15—-20% Boasl

3. 20 —25% BoabI

4. 25 —30% Boasl

34. loctynHble 1Jisi pacTenuii ¢gopmbl
BO/bI B MIOYBeE:

XUMHUUYECKH CBSI3aHHAA
['urpockonnueckas

[Inenounas

Kamunnsipuas

['paBuTarmonnas

okhowphdE

35. I'mapocTaTuyeckoe AaBJjieHUE KJie-
TOYHOI0 COKAa HA NMPOTOILIACT U KJIe-
TOYHYIO CTEHKY Ha3bIBaeTCH:

1. OcMOTHYECKUM JIaBJIEHUE

2. TyproHHbIM JaBJICHUEM

36. OcMOTHYECKHA MOTEHIHAJ KJIeT-
KH B OCHOBHOM 3aBHCHT:
1. Ot TyproHHOTO JaBJICHUS



2. OT KOHILEHTpAIlMU BaKyOJSIPHOTO
COKa

3. Ot coxepkaHusi KOJUIOUJIOB B IIUTO-
1a3Me

37. HexBatky ¢ocdopbl B pacTeHHSIX
MOKHO IMATHOCTHPOBATH 1O:

1. ToxenTeHne BEpXHHUX JHCTHEB

2. X70po3y BCEX JIUCTHEB

3. CkpyunBaHUE BCEX JIHCTHEB

4. TlosiBeHue aHTOLIMAHOBOW (CHHE-
(hHUOJIETOBOM) OKpPACKH

38. HegocraTtok :xejie3za B pacTeHUH
NPosIBJISIeTCHA B BUJIE:

XJI0pO3 JINCTHEB

Hekpo3s (omepTBeHHE) TUCTHEB
KpamuarocTts nmucTeeB
MenKkonMCTHOCTh

CkpyuuBaHue 1 MOOYpEHHE JIUCTHEB

abrwnE

39. HexBaTka Kajiusi B PacTeHUsIX JHU-
arHocTUpyeTcs Ha:

1. TlosiBneHWe HEKpo3a IO KpasMm JIu-
CTHEB

2. TloxxenTeHue BEpXHHUX JIUCTHCB

3. TloxxenTeHne HUKHHUX JINCTHEB

4. TlosiBjeHHE aHTOIIMAHOBOM OKPACKHU

YMETb

40. M30bITOK 230Ta BHI3bIBAET
1. 3araruBanue pocta pacTeHUI
2. KapnukoBOCTh pacTeHHIA

41. OnTuMaJbHas KOHLIEHTPaUMs
yao0OpeHuil 1Jisi BHEKOPHEBOW MOJ-
KOPMKM:

0,1-0,4%

0,5-2%

2-3%

3 -4%

4 —-5%

agbhwnE

42. lloBbiienne 3¢ dextuBHocTH do-
TOCHHTE3Aa CIOCOOCTBYeET:

1. Teotponusm

2. ®oroTponusm

3. Hactumn

43. Meakue JucTbsi pacteHuii popmu-
pyloTCH:

[Tpu 3aTeHeHnn

[Ipu sspKOM OCBeEIIEHUHN

Bricokoi Temmieparype

Hwuzkon temneparype

Henocratke azora

N30p1TKE a30Ta

ocoakrwnrE

44, 3aBUCMMOCTb POCTa W Pa3BUTHUA
OJHMX OPraHOB PACTeHHs OT JAPYrux
Ha3bIBaeTCs

1. TMomstpHOCTH

2. Perenepanus

3. PurmMuuHOCTH

4. Koppensius

45. llpu peduuure BJArm B co3pe-
BaIOIIMX ceMeHaX OMOoIeHO03 0eJIKOB:

1. Ocnab6aser

2. YcumuBaercs

3. Ocraercs 0e3 U3MEHEHUN

46. [IpoueHT CcaxXapuCTOCTH KOPHe-
IUIOJI0B CAXapPHOH CBEKJIbI CHHKAETCS
1O/ BJAUSHUEM:

3acyxu

N30bITKa Bilaru

[Tonxkopmok 6opom

N306pITKa a30Ta

CoOanancupoBannbix 103 N, P, K

OkrowNE

47. s yBeJIMYEHHE CAXaPUCTOCTH
KOPHEILIOJA0B CAXapHO#N CBEKJIbI IO/
KOPHEIJIOABI cJielyeT BHOCUTD.

Azot

dochop

Kanui

H3BecTh

bop

N, P, K

ocoakrwnE

48. IlpoueHT Kpaxmaja B ChIPbIX
KJIYOHAX KapTodes:

1. 2-5%

2. 5-11%

3. 12-18%



4. 19-30%

49. OcHOBHBIE MeCTa CHHTE3a ayKCH-
HOB!

Bepxymku crebnei

[Tokosimuecs moyku

Konuuku kopHei

Crapblie TUCThs

dopmMupyrOIIKECs CEMEHA

agbhwnE

50. 7ZKu3HeHHBbI WUKJ pacTeHUil Ha-
3bIBAETCH:

Poct

PazBurtue

dusorenes

Onrorenes

. Opranorenes

51. lng  oOpa3oBaHHsl  KAaJUIYyCHOM
TKAHU TP YKOPEHEHHH YEePeHKOB U
CpacTaHMU TPUBUBOK HEO0XOAUMBI
(puroropmonsbI:

1. aykcun

2. THOOpenuH

3. IHUTOKWHHUH

4. aOcuu3oBas KACJIOTa

oW E

52. Iloka3aTresieM TeMIIOB pPa3BUTHS
PACTeHHUA SIBJISCTCH:

1. BBICTpBIN BEreTaTUBHBIN POCT

2. YBenudyeHne OMOMAacCHI

3. Tlepexon Kk penmpoayKIIuu

53. TemnepaTypa sIpoBH3allMH HAaXo-
JTUTCA B MpeJeiax:

1. -10-15°C
2. -5-0°C

3. 5-10°C
4. 10-15°C

54. ®a3a npoxo:KIeHHUs SIPOBU3ALMHU Y
03MMBIX 3€PHOBBIX KYJbTYP:

1. Bcxonasl

2. Kymenue

3. Bbixon B TpyOKy
4. Komnomenue

55. Bei3Bath npoOykaeHHe CHSIIIUX
NMOYeK MOKHO y/IaJIeHUEM:

1. Crapbix 1UCThEB

2. Bepxymku mobera

3. lIBeTkoB

4. Kopuei

56. 3anBeTalT NMPOOYXKIAEeHUE CHUSLIHX
MOYeK MOKHO yIajJleHHeM U He HyXJa-
IOTCSl B IEPUOAaX TEMHOTBI

1. KopoTkoaHeBHbIE pacTeHUs

2. Pacrenus JUIMHHOTO JHS.

S57. Crpatupukanus ceMsiH CIOCOOCT-
BYeT:

1. Hacrymnenuto nokos

2. IlponneHuro Nokos

3. Topmoxenuto mpopactaHus

4. VYCKOpEeHHUIO MpopacTaHus

58. IloBbllIeHNE coepKaHUs 0eIKa B
3epHe XJICOHBIX 3JIAKOB MPOUCXOAHUT
MPH BO31eHCTBUM:

1. BeIcokoii Temneparypbl

2. Huskoii Temnepatypbl

3. Bpblicokoi BraxkHOCTH

4. Huzkol BIaXXHOCTH MTOYBBI

59. Conep:xxaHue Oejika B IIIIEHHUIE
Npu NPOABHKEHHH KYJbTYPbl € BOC-
TOKA Ha 3anaj:

1. IloBblmaetcs

2. CHmxaercs

3. He usmensercs

60. IlpoueHTHOE coep:KaHUe Kpaxma-
Jia B 3epHe KYKYpPY3bl, P:KM M pHCa B
cpeaHeMm:

30%

40%

50%

60%

70%

OO E

61. Conep:xaHue caxapoB B IJIOAaxX
PAHHHUX COPTOB IUIOAOBBIX U SITOAHBIX
KYJbTYP N0 CPABHEHHUIO C MO3IHUMM:
1. Bboubuie



2. MeHblue
3. IlpumepHO OAMHAKOBBIC

62. Conep:kaHue caxapoB M BUTAMHHA
C B oBOIIaX NpH U30bITKE a30TA:

1. VYmenbmaercs

2. VYBenunuuBaeTcs

3. He mensercs

63. Conep:xaHue :KUPOB B CeMeHaX
MAaCJHYHBIX KYJbTYP BbIllle IPH I0-
ceBe:

1. B roxHbIX paifoHax

2. B ceBepHbIX paiioHax

3. B BocToYHBIX palioHax

4. B zanagHbIX paiioHax.

64. X0/1010CTOMKOCTH PacTeHUii — ITO
CIOCOOHOCTH NMEePEeHOCUTD:

1. Huszkue mNoJ0XKUTEIbHBIE TEMIIEpa-
TYpBI

2. HeOomnbme oTpuniatebHbIE

3. Huskwue oTpuIiaTeNbHbIE.

65. TemneparypHblii MHHUMYM ISl
XO0JI0A0CTOMKHUX PACTEHUH COCTABJSAET
0K0JIO:

0°C

+1°C

+2°C

+3°C

+4°C

NoabkowdpE

+5°C

66. CyMmMa AaKTHBHBIX TeMIepaTyp
JJISl PAHHECTeJIBIX KYJbTYP:

1. 800° - 1200°

2. 1200° - 1600°

3. 1600° - 2200°

4. B 3aBHCUMOCTH OT BUJa PACTEHUU OT

800° 0 2200°

72. llpyunHa rude M 03UMBIX OT

BbINPEBAHUS
1. Hccymenue pacTeHuit
2. Kucnopoanoe rongomganue

67. OcHOBHOM NMpUYMHOI rudegn pac-
TeHHil 0T MOpo3a siBJIsieTcsl 00pa3oBa-
HMe JIbJAa:

1. Ha moBepXHOCTH pacTeHUM

2. B mexkieTHHKax

3. B mpotomnacte KieTok

4. B KJIETOYHBIX CTEHKAX

68. Mopo3bl BBI3BIBAIOT B KJIETKax
HEYCTOMYUBBIX PACTCHUI:

1. TloBpexmeHue CTPYKTYyphl — ITUTO-
TUTa3Mbl

2. JlenaTyparus KOJUIOMJIOB IIUTOILIA3-
MBI

3. lloBblllieHHE KOHIEHTPAIMU KJIETOY-
HOT'O COKa

4. TloHmwKeHUE KOHIICHTpAIUW KIJIETOY-
HOTO COKa

5. TloBbIIeHHE MPOHUIIAEMOCTH IIHTO-
TUIa3MBI

6. [loHmKeHHE NPOHUIIAEMOCTH IIUTO-
TUIa3MBI

69. [lox neiicTBUeM MoOpo3a B KIETKax
YCTOWYMBBIX PACTEHUMN MTOBBIIIACTCS:

1. Konnenrpamus caxapos

2. KonmdectBo ruipoUIbHBIX OEIKOB
3. KomnuecTBo BOIBI

4,

BJIAJIETH

70. 3UMOCTOHKOCTh Ha3bIBAETCS CIO-
COOHOCTBHIO PACTEHU BbIICPKMBATH:
1. IlepemenHsble TeMIiepaTyphbl

2. Komrneke HeONIarompusTHBIX YCIIO-
BHI B 3UMHEE BpEMS

3. CunbHBIE MOPO3BI

71. I'nb6esib 03UMBIX B TeIJIbI€ 3UMBI C
00JILIIIMM CHErOBbIM TIOKPOBOM Ha-
0J110/1aeTcs OT:
1. BrMoxkanus
2. Bummpanus
3. BrolinpeBanus
4. JlensHpIx KOpPOK
3. MHcroienue pacteHuit
4. Pa3pbIBbl KOPHEBOM CHCTEMBI
5. TloBpexieHue CHEXHOH Iiece-
HBIO



73. B noHuwxeHusix peianepa B
nepuox TasiHUSI CHera rudeb
03MMBIX HA0JII01a€eTCH OT:

1. BeinpeBanus

2. BwimoxkaHus

3. Brmmupanus

4. JlenstHBIX KOPOK

74. IlosleraHUI0 paCTeHWHl CHo-
coOCTBYIOT:

1. 3acyxa

2. V30bITOUHOE YBIaKHEHUE

3. UBpexeHHbIE TOCEBHI

4., W30BITOYHOE a30THOE MUTAHUE
5. Tloces KOPOTKOCTEOETbHBIX
COpPTOB

6. Iloces BBICOKOCTEOECIILHBIX
COPTOB.

75. Kcepodursl — 310 pacTeHus:

1. TlepeyBna)kHEHHBIX MECTOOOHU-
TaHUU

2. CpenHeyBIaXHEHHBIX  MECTO-
oOuTaHui

3. 3acynuiMBBIX MECTOOOUTAHUN

76. KyabTypHble pacTeHusi OTHO-
CATCH K ’KM3HEHHOU (popme:

1. Kcepoduts

2. Me3zodursr ['urpoduts

3. Tunpoduts

77. JIncThsl KCepo(PUTOB UMEIOT
1. KpynHble KIeTKH

2. Menkue KIETKH

3. HeObompIioe uncio ycThuil

4. bonpuioe Yucio yCThUIL

78. BUOMHAUKATOPHI Ha 3arpa3-
HeHHe cpeldbl BpeIHbIMHU ra3amMu:
1. JlumaiHuku

2. Mxu
3. I'pubw
4. TlanopoTHHUKH

79. JInst CHHZKEeHHSI TOKCHYeCKOTr0
AeiCTBHUS ra30B B rOPoJax peKo-
MEHIYIOT K MOCaJKe:
beicTpopacTyiue aepeBbs
MenjieHHOpacTyIue IePEBbA
Beuno3senenbie

JlucronaaHeie

Kpynnomuctabie
MenKoaUCTHEIC

ook wnE

80. YcToliuMBOCTh pacTeHuil K
00J1e3HAM HA3bIBACTCH:

1. HeBocnpuuMuuBOCTH

2. UMMYHUTET

3. AnnenonaTtus

8l. bakTepuunaHble BellecTBa,
NnpoayuupyemMblie BbICHIMMH Ppac-
TeHHSAMH HA3BLIBACTCH:

1. durormHab

2. AHTHOHOTHKH

3. Komnnsl

4. Mapa3MuHbI

5. JlyOunbHbIe BelllecTBa

82. bakTepuunaHble BellecTBa,
BbljieJIsieMble TPUOAMHU U MHMKPO-
OpPraHu3MaMH HA3bIBAIOTCS:

1. duroHMABI

2. AHTHOHOTHUKH

3. Komunsl

4. Mapa3MuHbI

83. PacTtenust moOrJomalOT M3
NMOYBbI U NepeMelalT Mo MNpo-
BOJSIIUM TKAHSAM.

Bony

MunepasibHbIC 2JIEMEHTBI
Butamunbl

JIn el

beaxn

Kpaxman

ook wnE



84. UcxoaHBbIM NPOAYKTOM A
CHHTEe3a KPpaxmaJia siBJIsIeTCs:
I'moko3a

O®pykTo3a

Maro3a

Llenmronoza

Pu6o3a

Ok whE

85. OcHoBHOI 3anacHoi (opmoii
yIJIeBOIOB B 3€PHOBBIX 3JIAKOB
SIBJISIETCSI

1. T'nrokosa

2. ®pykTo3a
3. Caxapo3a
4. Kpaxman

86. Conep:xanue Oejika B 3epHe
Npv J0KIJIMBONA U MPOXJIATHOM
Moroje B Mepuo/i CO3PEeBAHUS:

1. VYBemnuuBaetcs

2. YMeHbIIaeTcs

3. He usmensercs

87. ConepxxaHue yrjieBoaoB B
3epHe IpU AOKIJIMBOH M IIPoO-
XJIAAHOW Mmorojae B Mepuoj co3pe-
BaHHUA:

1. VYBemnuuBaeTcs

2. YMeHbIaeTcs

3. He n3mensercs

88. Bbicokasi BJIAKHOCTb B MepH-
0/1 HAJIMBA 3€PHA BbI3bIBACT:

1. VYcunenue poronprxaHus

2. Tlpopacranus 3epHa Ha KOPHIO
3. «Crexanue» 3epHa

4. Hakomenue 6enka

89. [Ipouent Oenka B ceMeHax
0000BBIX KYJbTYP:

1. 5-15%
2. 15-25%
3. 25-30%
4. 35-45%

90. B pacTuTeJBHBIX  KHPaAX
(Macaax) npeod.aaaoT:

1. HacplieHHble XUPHBIE KHUCIIO-
TBI

2. HenacobllleHHBIE >KUpPHBIE KH-
CIIOTHI

9l1. llpu nepuumrTe BJIArH B CO-
3peBAOIINX CeMEHAX MACTUYHBIX
KYJbTYP CHHTE3 0€JIKOB:

1. Ocnabmsercs

2. YcunuBaercs

3. He n3mensercs

92. Ilpu4uHOii MOTEeMHEHHUs TKa-
Hell KIyOHs1 KapTodeJisa ABJACT-
csi o0pa3zoBaHue

1. Menanuna

2. Hutpatos

3. AJkanongoB

93. Boicokasi BJIA’KHOCTh YBeJIH-
yuBaeT B KJIYOHAX KapTtodeis
KOJINY€eCTBO

1. Kpaxmana

2. benxka

3. Caxapos

4. ABOTHUCTBIX BEIIECTB
5. Comanuna

94. lepuumT BJIAru B MEPUOJ CO-
3peBaHUsl TUIOIOBBLIX M SITOHBIX
KYJbTYP NPUBOIUT K:

1. CHWXEHUIO KOHIEHTPALUH Op-
TaHUYECKUX KUCIIOT

2. TloBBINICHWIO  KOHIICHTPAIHH
OpTaHUYECKUX KHUCIOT

3. CHWKeHHE KOHIICHTpAIluu ca-
XapoB

4. TloBbiieHne
caxapoB

KOHICHTpAaIWKU

95. Conep:xxanue Butamuua C
OoJibLIe:



1. B koxuile miogos
2. B msgkortu miiogoB
3. B cemenax

96. B oBomax coaep:karcsi opra-
HHUYeCKHE KHUCJIOTDbI:

JIumonHas

SnTapHas
AnieTuiacaauiuiaoBas
AckopOuHOBast

slonounas

IInpoBuHOrpagHas

ook wnE

97. AHTOIIMAHOBOE  OKpAalIUBa-
HHE MOJOAbIX NM00eroB OOBLIYHO
HMEKT IOJIOKUTEJIbHYI0 KOppe-
JISIIIMIO C:

1. IloBBIMIEHHON XO0JIOIOCTOMKO-
CTBIO

2. TloHm>XeHHOW XOJIOJOCTOMKO-
CTBIO

98. AJIkaJI0uabI — ITO:

1. AB3oTHCTBIE BellecTBa

2. besasorucreie BemecTna

3. BemecTBa roppkoBaTOr0 BKYyCa
4. BemecTBa ClIaIKOBaTOrO BKyca

Kpurepuu ouenkmu:

5. BemecTBa, HakarIMBaIOIIAECs
B pacTeHusix cemeiictB ['yOonBer-
HBIX ¥ 30HTHYHBIX

6. BemecTBa, HakaILIMBaIOIIHECS
B pacTteHusix ceMmeuctB llacneHo-
BBIX 1 MaKOBBIX

99. Aukanouapl B 00JbIIMX KO-
JUYeCTBAX HAKAIUIMBAIOTCH B
pacTeHusiX, UMEIOIIUX:

1. Tponuueckue u cyOTponuye-
CKO€ MPOUCXOXK]ICHHE

2. B pacTeHHMsIX yMEpEHHOH U ce-
BEPHOM 30HBI

3. B pacTeHusix 3acyluIMBBIX Me-
CTOOOUTaHUM

4. B pacrenusax IlepeyBnaxHeH-
HBIX MECTOOOUTaHUN

100. OcHoBHBIE  3dHUpoMac-
JUYHBIC KYJbTYPBl OTHOCSTCA K
CEMENCTBaM:
1. MakoBbic

2. T'yOomBerHbIe
3. TlacieHoBble
4. 30HTHUYHEBIE

- OICHKaA <«3a4YTEHO0» BbICTABJIHACTCH oﬁyqammeMyCH, €CJIM OH BbIIIOJJIHACT

npaBubHO 80-100% TecTOBBIX 3a1aHUIA;

- OICHKA «HE 3a4YTCHO0» BBICTABJACTCH, €CJIU MPOUCHT NMPABHJIbHO BbBINMMOJHCH-

HBIX TeCTOBBIX 3aanuil Hu:xe 80%



TEXHOJIOT MYECKUIH MTHCTUTY T- ®UIUAJ ®EJEPAJIBHOIO
I'OCYAAPCTBEHHOI'O BIO/KETHOI'O OBPA3OBATEJIbBHOI'O
YUYPEXIEHMS BBICIHEI'O ObPA3OBAHUA
YiabsHOBCKAas FOCYAAPCTBEHHAA CEJIbCKOXO03SMICTBEHHAs aKaJleMus

Kadenpa ['ymanutapHbie 1 eCTeCTBEHHOHAYYHbIE JTUCITUTUIMHBI
Bomnpocs! 1J11 NOATOTOBKH K 3a4€Ty

1 Kuerka Kak 3JieMEHTapHasi CTPYKTypHasi eMHHLAa opraHu3mMa. OCHOBHBIE KOM-

MOHEHTHI KJICTKHU.

®U3n0NI0ru4ecKas pojb OCHOBHBIX KJIETOUHBIX OPraHesl.

3 XUMHYECKHIl COCTaB IMTOIUIa3Mbl PACTUTENbHON KiIeTKu. Kommouausie cBOii-
CTBa.

4 VI36uparenbHas MPOHUIIAEMOCTh IUTOIUIA3MbI, €€ NMpuurHbl. CTpOeHHUE Ia3-

MaJIeMMbI U TOHOILIACTA.

Knerounas o6onouka, ee odpa3oBanue u poct. [lopbl 1 maazMoecMsl.

CBoiicTBa BOJbI KaK pacTBOopuTelid. BiMsiHue pacTBOPEHHBIX BEIIECTB Ha CO-

CTOSIHUE BOJIbI B PACTUTEILHOMN KIIETKE.

7 HyxkienHOBbBIE KUCIOTHI, UX CTPYKTypa. OyHKIUOHAIBHBIE TPYIIIHI HYKJIEUHO-
BBIX KHCJIOT.

8 ®usmnonornueckas posib HykKJIenHOBBIX KuCIOT. JIHK kak renetndeckuii marte-
pHUan KIETKU.

9 AMWHOKHUCIOTHI, IETITH/IBI ¥ OCTTKH, UX 00pa30BaHUE B PACTUTEILHON KIIETKE.

10 Ctpyktypa u Qynkuun OeiaxoB. buocunTtes 6enka, JoKaaIu3anus 3TOTro IpoIec-
ca.

11 ®depmeHTsl, UX XUMUYECKas pupoaa U QyHKIMOHAIbHOE 3HaUeHue. dakTopsl,
BIUSIIOIINE Ha aKTUBHOCTH (DEPMEHTOB.

12 ®uznonoruveckas poib BoAbl. DOPMBI BOJIBI B KIIETKE.

13 Tornomenue BoAbl pacTUTENbHON KieTkoi. Cocylias cujla KJIETKH, €€ BeJu-
YrHa ¥ (PU3UOJIOTHYECKOE 3HAUCHUE.

14 KopHeBoe naBneHue, ero obHapyxkenue. ['yrramus u miau pacrenuit. Cocra
MIACOKHU.

15 Tpaucnupanus u ee Ouonornueckoe 3HaueHre. OCOOEHHOCTH BEPXHETO «JIBU-
raTesish» BOJHOTO MOTOKA.

16 Tpancnupanus kak pusnosnorndeckuil mpouecc. akTopel, oNpeaesoIue Be-
JUYUHY TPaHCIIUPAIUU.

17 MexaHu3Mbl YCTBUYHOM PEryJIUPOBKH TPAHCIUpAIMU. THUITBI YCThUYHBIX peak-
1115041

18 CtpykTypa u GyHKIUM YCTBUYHOTO armapaTta pacteHuil. Ponb KyTukymsipHOU
TPAHCTIHPALINH.

19 TTurmMeHTHI 3€JIEHOTO JIUCTa, UX CTPOCHHUE U XMMUYECKHE CBOMCTBRA.

20 Ctpoenune, XUMHYECKHI COCTaB U (PYHKITMOHAIEHOE 3HAYEHUE XJIOPOIIJIACTOB.

21 Xnopodusi, ero cBoiicTBa. 3HaUeHUE XJI0pOhUIUIA B )KU3HU PACTCHUH.

N

o O1



22 JIuct xak opraH (pOTOCHHTE3a, €ro MPHUCIOCOOTIEHHS K TMOTJIOMIEHUIO COTHEY-
HOW paJualuu.

23 KapatuHouibl, UX (PU3HOJIOTHIECKAS POJIb.

24 CpetoBas ctaausi GOTOCHUHTE?A.

25 TemHoBas cranus porocunTesa. 3aciyra M. Kanbuna.

26 BnusHue BHYTpEHHUX M BHEITHUX (DAKTOPOB Ha (hOTOCUHTE3.

27 InTeHCUBHOCTH (DOTOCHUHTE3a U IIPOTYKTUBHOCTb.

28 CyTouHbI€ U BO3pACTHbIC U3MEHEHUS (DOTOCHHTE3A.

29 CBeTon00MBBIE U TEHEBBIHOCIHMBBIC PACTCHUS, (PU3UOJOTUUYECKUE PA3IAUHS
MEX1y HUMH.

30 3naueHue IbIXaHUS B )KU3HU PACTCHUI.

31 MexaHu3M JIbIXaHHUS.

32 ®axTopsl, BAUSIONINE HA UHTCHCUBHOCTD JBIXaHHUS.

33 Crpykrypa AT®, ee cuntes. Poins ATD B oOMeHe BelecTs.

34 ®uznonornyeckas pojib MaKpo— U MUKPO3JIEMEHTOB, OOIIasi XapaKTEpUCTHKA.

35 [loctymnuieHue u npeBpalleHre a3oTa B paCTCHUSX.

36 ®u3nosnornyecKkas pojib BATAMUHOB B )KU3HU PacTEHil.

37 Ilousitue o0 pocte U pa3BUTHU. [IpUHIMIIBI pETYIISUU POCTA U PA3BUTHS.

38 ®akTophl cpesbl, BIUAIONINE HA POCT U Pa3BUTUE PACTEHUIL.

39 ®uToropMoHsl U UX (PU3noIOrNUecKas poib.

40 Narnburopsl, ux GU3NOIOTHYECKAs POJIb U IPUMEHEHHUE B TIPAKTHKE.

41 Perapnantel. X aeiictBue Ha pacteHus. Bo3MOXHOCTH MTPaKTUYECKOTO HC-
MIOJIb30BaHUs PETAPIaHTOB.

42 BnusiHue TemMrepaTyphl Ha pOCT U pa3BUTHE pacTeHU. TemnepaTypHble ONTH-
MYMBL.

43 Cranus sspoOBHU3AIINH, €€ CYTh U 3HAUCHHE.

44 Cger kak (hakToOp, peryIUuPYIOIMIUA POCT U PA3BUTHE PACTEHUM.

45 CaetoBas craaus pa3Butus pactenuid. [lonsitue o poronepuoauzme.

46 Tponu3msbl, UX TPUPOIBI, BUJII TPOTTU3MOB.

47 duzunonornyeckasi CylHOCTh TOKOSI paCTEHUH.

48 OcHoBHbIe (ha3bl MOKOS pacTeHUI. XapaKTepHbIe TPU3HAKHU KaXI0H (a3bl.

49 du3nooTHs OIJIOI0TBOPEHUS M PA3BUTHUE 3aPO/IbIIIIA.

50 ®usnonorus npopacTaHus CeMsiH.

51 UnnuBuayanbHOE pa3BUTHE PACTEHUM.

52 TpucnocoOaeHusT paCTCHUHN K HU3KUM TIOJIOKHUTEIBHBIM TeMIieparypam. XoJ10-
JIOYCTOMYMBOCTDH PACTCHUM.

53 YcnoBusi M IpUUMHBI BRIMEp3aHUs pacTeHUil. MOpo30yCcTOMYMBOCTD pacTEHUH.

54 Tloneranue pacTeHuid U ero MpuIHHBI. CIIOCOOBI MPETYTIPEKICHUSI.

55 N3meHeHns pU3nonornueckux U OMOXUMHUYECKHUX MTPOLIECCOB Y PACTEHUI MPU
3acyxe.

56 ConeycToiunBOCTh pacTeHuil. Turbl ramopuToB.

57 Knaccudukaius pacTeHui 1o OTHOIICHHIO K BOJIE.

58 YcroiunBOCTh pacTeHU MPOTUB BPEIHBIX Ta3000pa3HBIX BBIJICICHUHN TIPO-
MBILUIEHHOCTH U TPAHCIIOPTA.



59 IMpoaykTHBHOCTH (POTOCHHTE3a B 3aBUCUMOCTHU OT IUIONIAIN JUCTHEB TTIOCEBOB U
MPOJIOJKUTEIBHOCTH UX (DOTOCUHTETUYECKON e TEIbHOCTH.

60 ®oTocunTe3 noceBoB. BiusiHre Ha POTOCHHTE3 T'YCTOTHI TPABOCTOSI, CLIOCOOOB
I10CEBA U MOCAJIKA, MUHEPAJIbHOT'O IIUTAHUS, OPOLIEHHUS U APYTUX arpOTEXHU-
YECKUX IIPUEMOB

Kpurtepun ouenku

OLICHKA <«Ga4YTCcHO» BBICTABJ/IACTCH oﬁyqammeMyCﬂ, €CJIM OH pPacCKpbLI CO-
ACPKAaHUEC BCEX TPEX BOIIPOCOB 3alaHUS

- OIICHKAa «H€ 3a4YTCHO0» CTAaBHUTCH, €C/IN OﬁyanOlHHﬁCH HE OTBETHJ HH HaA
O/IMH BOIIPOC 3aJ1aHUA.

7

CocraBuTenb (PBra, T.B. IlounHoBa
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