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AHHOTaNUsA
paboueit mporpammbl yaeOHou auciuiuinHabl b1.B.JIB.03.01 «buoxumus apeBeCHbIX
pacTeHMid» i1 MOATOTOBKM OakaiaBpa mo HampasieHuto 35.03.01 Jlecnoe nerno,
HaMnpaBJICHHOCTh «JIeCHOE U JIeCONMapKOBOE XO3SIHCTBO»

Heab ocBoeHusi AUCHUIUIMHBI: OCBOEHUE CTYJIEHTAMU TEOPETUUYECKHX U
MPAKTUYECKUX 3HAHUI U MPUOOpETEHNE YMEHUIN U HaBBIKOB B 00JIACTU XUMUYECKOTO
COCTaBa JIPEBECHBIX PACTEHUN M MPEBPALICHHUS BEIIECTB U YHEPTUU B PACTUTEIIbHBIX
opraHu3Max, o0ecredeHusl Ka4ecTBa JAPEBECHONU PACTUTEILHON MPOIYKIIUHU, UCTIOIh-
30BaHUA B y4eOHOM mpolecce HU(POBBIX TEXHOJIOTHH U MHCTPYMEHTOB AJi1 (OpMHU-
poBaHUS Y HUX IPO(PECCHOHATBHBIX KOMIIETSHITNI, HEOOXOIUMBIX TTPH 00OCHOBaHUH
TEXHOJIOTU BBIPAIIMBAHUS JPEBECHBIX PACTEHHH, OLIEHKE KaueCcTBa JAPEBECHOM pac-
TUTEJIbHOW MPOAYKIUHU, €€ TPUTOJHOCTH JJIsI XO3SIICTBEHHOTO MCIIOJIB30BAHUS U CO-
OTBETCTBYIOIICH MepepadoTKH.

MecTo JMCHUIIMHBI B Y4e0HOM IUIaHe: JUCHUILUIMHA BKIIOUEHA B BapUaTHB-
HYIO0 4acTh yuyeOHoro miaHa 0joka bl kak AUCHUIUIMHA 1O BBIOOPY CTYIEHTOB IO
HarpasiaeHuto moarotopku 35.03.01 «JlecHoe nemo».

TpeGoBanus K pe3yJibTATAM OCBOCHMS JMCUMILUIMHBI: B PE3YJITATE OCBOE-
HUS JUCIUIUTMHBI popMUpYIOTCs caeayromue komnerenunn: YK-1.2, TTK,-1.2.

Kpartkoe conep:xxaHue AUCHMIUVIMHBI: YueOHas AucCHUIUIMHA «buoxumus
JIPEBECHBIX PACTEHUI» BKIIIOYAET LIECTh pa3nenoB: «CTpoeHue, cBocTBa U OMOJIO-
ru4eckre (PyHKIIMM OCHOBHBIX OPraHUYECKUX BEIECTB pacTeHU», «bnoxumuueckas
sHepreTuka u depMeHTh», «OOMEH YIJIEBOMIOB, JHUMHUIOB M a30THCTHIX BEIIECTBY,
«BemecTBa BTOPUYHOTO MPOUCXOXKICHUS» U «OCOOCHHOCTH OOMEHa BEIIECTB Jipe-
BECHBIX pacTeHui» u «lIpumeHenne nudpoBbIX TEXHOJIOTUH NIl cOOpa, mepenadd,
XpaHeHus: UHPOpPMaAIlUK U aHaJIM3a JAHHBIX B 0071aCTH OMOXMMUM JPEBECHBIX pacTe-
HUW». B mepBOM M 4ETBEPTOM paslesiax pacCMATPUBAKOTCS CTPOEHUE, CBOWMCTBA U
ouosiornyeckre (PyHKIHMH OPraHUYECKUX BEIIECTB PACTEHUU W UX COJICP)KAHUE B
pacTUTENBHOM MPOIYKLIHUU; BO BTOPOM M TPETHEM pasjesiax HU3JI0KEHbl TeopeThye-
CKHE OCHOBBI XUMHUYECKUX U OMOIHEPreTUYECKUX MPOILIECCOB, MPOUCXOASAIINX B pac-
TEHUSX B MPOLIECCE UX KUBHEACATEIbHOCTH W MpU (POPMUPOBAHUM PACTUTEIBHOU
NpoayKUMU. Marepuan MsSITOro pasjieiia UMEET TEOPETUYECKYI0 U IMPAKTHKO-
OpUEHTHUPOBAHHYIO HANpaBICHHOCTb. B HEM mpencraBieHbl 0COOCHHOCTH OOMEHa
BEILIECTB U XMMHYECKOTO COCTaBa APEBECHBIX pacTeHuil. B mectom paszzpene npen-
CTaBJICHBI CBEJICHUS O MPUMEHEHUH HU(PPOBBIX TEXHOJIOTHH 1Jisi cOopa, mepenayw,
XpaHeHust nH(pOpMaIMK ¥ aHaIu3a JaHHBIX B 00JIaCTU OMOXUMUU JPEBECHBIX pacTe-
HUi. B menom mocne u3ydeHus] TUCHUIUIMHBI BBITYCKHUKH OYAYT MOJITOTOBIIEHBI
MPUMEHSTh 3HAHUS, YMEHHS W HABBIKA MO OMOXUMHUHU JPEBECHBIX PACTECHUU IS
000OCHOBaHUSI COBPEMEHHBIX TEXHOJOTHUW BBIpPAIIUBAHUS JPEBECHBIX PACTCHUU U
OLICHKH KauecTBa APEBECHON PACTUTEIIbHOW MPOIYKIHH, €€ MIPUTOJHOCTH JIJIs1 XO3SIH-
CTBEHHOT'O UCIIOJIb30BAaHUS U COOTBETCTBYIOIIEH MepepabOTKH.

O6mas TpyaoeMKocTh Jucumanabl: 108 yacoB (3 3aueTHbIX e11.).

IIpoMeKyTOYHBbIN KOHTPOJIb: 3a4ET.



1. Ileaan ocBOEHUS TUCHMILIMHBI

Ilenpr0 OCBOEHUS MUCLUILIIMHBI « BHOXUMUS OPEBECHBIX PACTCHUI SIBISETCS
OCBOEHHUE CTYACHTAMU TEOPETHUECKUX M IMPAKTUYECKUX 3HAHUU U NpUOOpEeTeHHE
YMEHHMHM M HaBBIKOB B 00JIACTH XMMHUYECKOI'O COCTaBa JIPEBECHBIX PACTEHUH U Ipe-
BpAIllEHUs BELLIECTB U SHEPTUU B PACTUTENBHBIX OPraHU3Max, 00ECIICUEHNs KaueCcTBa
JPEBECHOMN PacTUTEIbHON MPOAYKLMH, UCIIOJIB30BaHUs B yUeOHOM mpoliecce Hudpo-
BbIX TEXHOJIOTMA W MHCTPYMEHTOB AJisi (POPMUPOBAHUSA y HUX NMPOQPECCHOHATBHBIX
KOMIETEHIIM MpU 0OOCHOBAHUHM TEXHOJIOTHM BBhIpAIMBAHUS JIPEBECHBIX PacTEHU,
OIICHKE KaueCTBa JPEBECHOU PACTUTEIBLHOMN MPOAYKINHU, €€ IPUTOHOCTH I XO3511-
CTBEHHOTO HCIOJIb30BAHUS U COOTBETCTBYIOIIEH MEPEepabOTKH.

2. MecTo AucuMILIMHBI B Y4eOHOM mpoliecce

Hucrumnaa «broXumusi ApeBECHBIX PACTEHUN» BKIIIOUYEHA B YUYEOHBIN IJIaH
KaK JIMCUUIUIMHA 10 BRIOOPY CTYJIEHTOB B BapUATUBHYIO YacTh Ojoka b1 u peamu3y-
ercs B cooTBeTcTBUU ¢ TpeboBanusmu GI'OC BO, OIIOII u YyebHoro miaHa mo
Hanpasnenuto 35.03.01 Jlecnoe neno.

[IpenmecTByOmMUMH KypcamMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs
TUACIUIUIMHA «BUOXMMUS APEBECHBIX pacTeHUi», sABIsAt0TCA «Heopranuueckas xu-
Must», «Opranuueckasi XuMus», «boTaHuka ¢ OCHOBaMHU reo00TaHUKN», «DU3H0II0-
TUsl IPEBECHBIX pacTeHui», «Jlecorenaenue», «JlecoBoacTBo», «MHbopMaloHHbIC
TEXHOJIOTUH B JIECHOM Jietie», «['eonH(popMaIlimoHHbIe CUCTEMBI B JIECHOM JIEJIE).

Jucuunimaa «bHOXUMHSI JPEBECHBIX PACTEHUI» SIBISETCA OCHOBOIIOJIATraro-
el g M3Y4YeHHs CIAEAYIOIUX AUCHUIUINH: «JKOoJOorus», «OpraHusaius JeCHOTO
XO35IMCTBa».

OCOOEHHOCTBIO JUCIHUIUIMHBI SIBIIsIETCS (OPMHUPOBAHUE Yy CTYJIEHTOB COBpE-
MEHHBIX MPEACTABICHUN O XMMHUYECKOM COCTaBE APEBECHBIX PACTEHUM U ITPEBpalLe-
HUSX BEILIECTB M DHEPTUU B PACTHTCIHFHOM OpPraHU3ME, a TakKe OMOXMMHUYECKUX OC-
HOBaxX Ka4yecTBa JPEBECHOM PACTUTEIIBHOM MPOIYKIMH, MOATOTOBKA UX K MPHUMEHE-
HUIO CBEJCHUNU O OMOXMMHYECKHUX MPOIEeccaX M XUMHYECKOM COCTaBe APEBECHOM
NPOAYKIMU B npodeccuoHanbHol aesrenbHocT. Kpome Toro, JaHHas TUCIUILIIMHA
ABJIsIETCS 0a30BOM JI BCEX YUEOHBIX TUCIMIUIMH, UCIOJB3YIOMUX CBEICHUS O XU-
MHUYECKOM COCTaBE€ MU OHMOXMMHUYECKHX TIPOIECCaX PACTUTEIbHBIX OPraHUu3MOB.
CdopmupoBaHHbIE Y CTYIEHTOB HMU(POBbIE KOMIIETCHIIMU MO3BOJSAT UM OCYIIECTB-
JISITh TIOMCK, KPUTUYECKUHN aHalM3 U CUHTE3 MHGOpMAaIMK B 001aCTH OMOXUMUU JIpe-
BECHBIX PAaCTEHMI M MPUMEHSATh CUCTEMHBIN MOJIXO0M JJIsl PEIICHUs 3ajia4d IPOrHO3U-
pOBaHMS OMOXMMHYECKHMX IPOIECCOB, HAMMPABICHHBIX HA YJIy4IIICHHE KauyecTBa Ape-
BECHOM MPOAYKIIUU.

Pabouas nporpamMmma TUCIUTIINHBI « BHOXUMHS TIPEBECHBIX PACTCHHI JJISI UH-
BaJIUJIOB U JIMI] C OTPAaHMYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBBS pa3pabaThIBacTCsl WH-
JTUBUAYAJIHO C YYETOM O0COOEHHOCTEH MCUXO(U3NIECKOTO Pa3BUTHS, NHIUBUIYaIb-
HBIX BO3MOKHOCTEN U COCTOSIHUSI 3JIOPOBBSI TAKMX O0yYAIOITUXCHI.

3. [lepeyeHb MJIaHUPYEMbIX pPe3yJIbTATOB 00yUYeHHs MO TUCIHUIIHHE, COOTHECEH-
HBIX € IVIAHMPYEMbIMHU Pe3yJIbTATAMM OCBOCHHs 00pa30BaTe/IbHOM MPOrPaMMbl

W3ydenne nanHOW y4eOHOM AMCHMIIMHBI HAMpaBieHO Ha (OPMUPOBAHUE Y
0OyJaromuxcst KOMIIETEHITNH, TPEeICTaBICHHBIX B Tabmuie 1.



TpeGoBanus Kk pe3yJabTaTaM OCBOCHUS Y4eOHOH TUCIUNIMHBI

Tabomuma 1

JAMYIO ISl pe-
IEHUS IIOCTaB-
JICHHOU 3aJ1a4yn

KaX OpraHu3MOB; IIPHH-
000038 OCYLIECTBJICHUS
OMOPHEPTEeTHUECKUX TIpe-
BpAIllCHUM B OPraHU3Max
U Y4acTHE€ B ATUX IMPOLEC-
cax MaKpO3pPrUYECKHX CO-
SIMHEHNH; OHOXMMHYEC-
KHE TIPOLIECChl CHHTE3A,
MPEBpALICHAN W pacnaja
OpraHUYeCKUX BEILECTB B
pPacTUTEIBHOM  OpraHH3-
Me€; MPUYMHBI U TapaMeT-
pbl HM3MEHEHUs XUMUYe-
CKOI'O COCTaBa pacTH-
TEJIbHON MPOAYKIIUU B 3a-
BHCHMOCTH OT I'€HOTUIIA U
YCIOBUU  OKpYKarolleu
cpenbl

OpTraHu3Me B
COOTBETCTBUM C
MPUHIUIIAMEI
OMOXUMUYECKOMN
DHEPreTUKH U B
3aBUCHUMOCTH OT
YCIIOBUU  OKpY-
JKarolen  cpe-
JIBI; O00OCHOBBI-
BAaTh U3MEHEHMUS
XAMHUYECKOTO
cOCTaBa pacTH-
TEJIBHOM  IPO-
JIYKIUA B 3aBU-
CHUMOCTH OT Te-
HOTWIIA pacTe-
HUW WU YCIIOBHUU
OKpYKarolen
cpeabl

Ne Nunexc Copeprante Vi uxaTopst B pesynbrate u3yueHus yueOHO# AUCIUIUTHHBI 00y4Yarounecs T0KHbI:

/11 ;(2}1;41?;;1 KOMIETEHITNH (MU €€ YaCTH) KOMIIETeHIINI 3HaTh YMETh BJIAJETh

1. |VK-1 |[Cnocoben ocymiectBiare mo-|YK-1.2. Haxo-|coBpemeHHbIE CBEIEHUS O |POTHO3UPO- TepMHUHAMHU U TIOHSTH-
UCK, KPUTHYECKUN aHalM3 W|IUT U KpUTHYE-|(pepMeHTaX M METOJaxX |BaTb XOJ OWO-|{IMH OHUOXMMHHU MpHU
cuHTe3 WHOOpPMAIUHU, MPUME-|CKU aHATU3UPY-|OMOXUMUHU, OCOOCHHOCTSIX | XUMUYECKUX OIICHKE XHUMHUYECKOTO
HSATh CHCTEMHBIM TOAXOJ IJsi|eT  uH(popMa-|PyHKIIMOHUPOBAHUS (ep-|MpOIeCCOB B|cOCTaBa  JIPEBECHOIL
pEIIeHMS TIOCTABJICHHBIX 3a7a4 |I[UI0, HE00XO0-| MEHTHBIX CHCTEM B KJICT-|paCTUTEIHLHOM |pPAaCTUTEIBHOM  TpO-

IYKIHAH, €€ TPUTOAHO-
CTH I XO3SHUCTBEH-
HOI'O HCIIOJIb30BaHUS
U COOTBETCTBYIOLIEH
nepepaboTKH, a TakxKe
pu 000CHOBaHUU
TEXHOJIOTUH BBIpaIlK-
BaHMS IPEBECHBIX pac-
TCHUU




[1Koc-1

CnocobeH BIageTh METOAAMHU
TaKCallMy JIECOB [JIsl BBbISIBIIC-
HUS, y4€Ta U OLUEHKH KOJIHYe-
CTBEHHBIX U KaUE€CTBEHHBIX Xa-
pPaKTEpUCTUK JIECHBIX pecyp-
COB, BBINOJIHEHUS paboOT II0
rOCyJapCTBEHHOW WHBEHTApH-
3allMU JICCOB; BJIAJIETH OCOOCH-
HOCTSIMU  3aKpeIJieHusT  Ha
MECTHOCTH  MECTOMOJIOKEHUS
IpaHMI] JIECHUYECTB, Jecomap-
KOB, DKCIUTyaTallMOHHBIX Jie-
COB, 3alIWTHBIX JIECOB U pe-
3€PBHBIX JIECOB, a TaKkKe 0C000
3alIUTHBIX YYaCTKOB JIECOB,
JIECHBIX YYaCTKOB; 3HaTh OCHO-
BBl TIPO-CKTHPOBAHUS JICCHU-
YecTB, JIECOMApKOB, JIECHBIX
YYaCTKOB, JIECOXO3SIMCTBEHHBIX
MEpPONPUATANA B IKCIUTyaTallH-
OHHBIX, 3aIIUTHBIX, PE3EPBHBIX
jecax, a Takke 0co0O 3aIIuT-
HbIX Y4YacTKOB JIECOB, pa3pa-
OOTKH JIOKYMEHTOB JIECHOTO
IUIAHUPOBAHMSI; HUCIOJIb30BATh
udpoBbIe CpeACTBA U TEXHO-
Joruu B paboTe W IpHU IpoBe-
JeHuu o0cne0BaHuM

ITKoc-1.2. 3Haer
OCHOBBI TPOEK-
TUPOBAHUS JIEC-
HUYECTB, JIe-
CONApKOB, JeC-
HBIX YYacTKOB,
JIECOXO035IM-
CTBEHHBIX
POIPUSATUI
AKCILTyaTalu-
OHHBIX, 3allUT-
HBIX, PE3EPBHBIX
jJecax, a TaKkKe
0co00  3amuT-
HBIX JIECHBIX
y4acTKax, U HC-
I10JIb30BaHUEM
U (HPOBBIX
CPEICTB M TeEX-
HOJIOTHUM

MC-
B

COCTaB, CTPOECHHUE, CBOM-
CTBAa M OHOJIOTHYECKHUE
(GyHKUMH YTIIEBOJOB, JIU-
MTHAJIOB, aMHUHOKUCJIOT,
HYKJICOTHU/]IOB, OeJIKOB,
HYKJIEMHOBBIX KHUCJIOT, BU-
TAMUHOB, OPraHUYECKHUX
KUCJIOT, QJIKaJIOUJ0B U
TJIMKO3UIOB, (DEHOIBHBIX
U TEPIECHOUIHBIX COEIIH-
HeHuM, 3pUpHBIX Maced, a
TaKke€ HMX COJEpKAHHE B
JIPEBECHOM PACTUTEIBHOU
OPOAYKIUU; OCOOCHHOCTH
OMOXMMHUYECKUX MPOLIeC-
COB M XHMMHYECKOIO CO-
CTaBa y pa3JInYHbIX BU-
JIOB JIECHBIX U JE€KOPATUB-
HBIX PaCTEHUHN

IPUMEHSITh
3HaHUA MO Ouo-
XUMHH  pacre-
HUA mpu o0oc-
HOBAaHUMU TEXHO-
JIOTUM BBIpAIIU-
BaHUS JpeBeC-
HBIX PACTCHUU U
OLICHKE  Kade-
CTBa JAPEBECHOMN
pAaCTUTEIBHOMU
MPOJYKIHUHU U €€
MPUTOTHOCTH
IS X03U-
CTBEHHOTO MC-
MOJIb30BAHUS H
COOTBETCTBYIO-
men repepa-
00TKH

HaBBIKAMU  aHAJIMTH-
Yecko paboThl  TIO
OTIPENICIICHUI0 OUOXH-
MHUYECKHX IIoKa3aTe-
JEed TpU OLECHKE XHU-
MHYECKOI'0 COCTaBa M
KayecTBa JIPEBECHOU
pPaCTUTENIBHOW  NPO-
IYKIHAH, €€ TPUTOAHO-
CTHU ISl XO3SHCTBEH-
HOT'O MCIIOJIBL30BaHUS
U COOTBETCTBYIONIEH
nepepaboTKH, a TakxKe
npu 000CHOBaHUU
TEXHOJIOTUH BBIpAIlK-
BaHUA JAPEBECHBIX pac-
TEHUM; HaBbIKAMH pa-
0OOTBl C HMCTOYHUKAMH
OTKPBITHIX JIaHHBIX H
0azamu 3HaHMN, LHUP-
POBBIMH  OMOJIMOTEY-
HBIMU CpEJICTBAMU H
BEpTyaJbHBIMU ILJIAT-
dbopmamu, B cepBHCax
II0 OCBOCHHUIO KOMIIE-
TEHIMH nudpoBoi
SKOHOMUKH




4. CTpyKTypa M cofeps:KaHue U CHUILTHHbI
4.1 PacnipenesieHue TPYA0EMKOCTH IMCIUIJIMHBI 10 BUAAM PadoT

Imo ceMmecrpam

OOmas Tpy10EMKOCTh TUCIUIUIMHBI cocTaBiseT 3 3ad. ef. (108 yacos), ux
pacmpejiesieHre 1o BuaaM paboT ceMecTpaM MpeACTaBICHO B Ta0uIe 2.

Ta0mura 2
PacnpenesieHue Tpya10éMKOCTH JUCHMILIHHBI 110 BHAaM padoT Mo ceMecTpam
TpyroémkocTs
BCEro 4ac./B ToM
Bun yueOHoii padoThl yuciie NpakTu- | 6 cemectp
yecKasi oaro- yac.
TOBKa 4 4yaca
O0mas TpyA0EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY TIIaHy 108 108
1. KonTakTHas padora: 52,25 52,25
AynuTopHasi pa6ora 52,25 52,25
8 Mom uuce:
nekyuu (J1) 26 26
npaxmuyeckue 3ausmust (113) 12 12
nabopamopvie pabomuwl (JIP) 14 14
KOHMAKMHAs paboma Ha npomexcymourom konmpoae (KPA) 0,25 0,25
2. CamocrosiTeabHas pabora (CPC) 95,75 95,75
Camocmosmenvhoe uzyuenue paz0enos, camono020mosKa
(npopabomka u nogmopeHue 1eKYyUOHH020 Mamepuala u ma-
. 37,75 37,75
mepuana y4eOHuKo8 u yueOHvlx nocoouil, N0020mosKa K 1a0o-
PAMOPHBIM U NPAKMUYECKUM 3AHAMUSIM)
Iloozomoska Kk KOHmMpPOALHLIM PabOmMam 9 9
Iloocomoska k 3auemy 9 9
Bu mpoMexxyTOYHOT0 KOHTPOJISE: 3auer
4.2 Coaepxanue TUCHHUILTUHBI
Tabmuna 3
TemaTuvecknii IJIaH y4eOHOM U CHUIINHBI
AyauTopHasi pabora
) | mn3 JIP IIKP
Bcero/B Tom Bcero/ B ToM Bueaynu-
HaumeHoBanue
A Teon] (e T Bcero yuciie yuciie TOpPHas
NMPaKTHYECKa | MPaKTHYeCKa paGora
sl IOATOTOBKA | sl MOATOTOBKA
2 yaca 2 yaca
Benenue 2 0,5 0,5 - - 1
Paznen 1. Crpoenue,
CBOICTBa U OMoOIOTHYEC-
Kre (QYHKIIMH OCHOBHBIX 22 5,5 2,5 4 - 10
OpPraHUYeCKUX BEIICCTB
pacTeHui
Pasnen 2. buoxumuuec- 16,75 4 2 2 i 8,75
Kasi dSHepreTuka u dep-




AyauTopHasi pabora

J 3 JIP IKP
HanMeHoBAHMe Bcero/B Tom | Bcero/ B Tom Bueayanu-
Bcero yuciie yuciie TOpPHas
pa3aesioB IMCIUILIHHBI
NpPaKTHYeCKa | MpaKTHYecKa padora
sl MOATOTOBKA | sl MOATOTOBKA
2 yaca 2 yaca

MCHTHBI

Paznen 3. Obmen yrie-
BOJOB, JUIIHAIOB WU a30- 32 10 4 4 - 14
TUCTBIX BEIIECTB

Pazgen 4. BemecrtBa

BTOPUYHOTO TPOUCXOXK- 13 2 1 2 - 8
JICHHS

Pasnen 5. Ocobennoctu

oOMeHa BEIIECTB Jpe- 12 2 2 - - 8

BECHBIX PAaCTCHUH

Paznen 6. Ilpumenenue
IU(PPOBBIX  TEXHOJIOTUN
s cbopa, Tmepenayw,
xpanenus wuHpopmarmu | 10 2 - 2 - 6
A aHaJiu3a JaHHBIX B 00-
JacTu OMOXMMHH pacTe-
HUM.

KonrakTtHas pabora Ha
MpOMEeXXyTouHOM  KkoH- | 0,25 - - - 0,25 -
TpoJe

Bcero 3a 6 cemecTp 108 26 12 14 0,25 55,75

HToro mo giucuunjinHe 108 26 12 14 0,25 55,75

BBenenue

[IpeameT u mMeToapl 6MoxuMuU. Mcnonb30BaHHEe YEIIOBEKOM OMOXMMUYECKHUX
MPOLIECCOB JISI MOJYYEHHS MUIIK, KOPMOB JUIsl )KUBOTHBIX M MPOAYKTOB MPOMBIII-
JeHHOM nepepaboTku. OTKphITHE NEeWCTBHS ()EPMEHTOB, TIOJIOKHUBIIIEE HAYATIO Pa3BHU-
TUIO0 OMOXUMHUYECKON HayKu. OCHOBHBIE OTKPBITHS U TOCTHXKEHUSI OMOXUMHKOB B 19-
BEKE, CO3/IaBIIMe HEOOXOAMMbIC TIPEAMOCHUTKY JJIsl BBIICTICHUSI OMOXUMUU U3 00IIIe-
ro KOMIUIEKCAa €CTeCTBEHHBIX HayK. BakHeimmme pe3yiabTaTbl OMOXUMHUYECKUX HC-
CJIeIOBaHM B TIepBOM monoBuHe 20-r0 BeKa, MO3BOJMUBIIHE CHOPMYIUPOBATH MOJIE-
KYJISIDHbIE KOHLEMIMU >KU3HENESITEIbHOCTH PA3IUYHBIX OPraHu3MoB. OTKPBITHS
OMOXUMHKOB, CBSI3aHHBIE C M3YYEHHUEM MOJICKYJISIPHBIX MEXaHU3MOB I€HETHUUYECKUX
nporieccoB, (POTOCHHTE3a, NbIXaHUs, OMOIHEpPreTHYecKux ImporeccoB. OCHOBHBIE
HaIpaBJICHUS Pa3BUTHSI COBPEMEHHON OMOXHUMMUH.

[IpumeHeHne NOCTHXKEHUN OMOXUMHUU B MPOMBIIUICHHOCTH, MEIUIIMHE, CEIlb-
CKOM U JIeCHOM XO03siicTBe. CBs3b OMOXUMUM C JPYTUMHU OHMOJOTUYECKUMU U CEJb-
CKOXO3SIICTBEHHBIMM HayKaMH. 3HAuy€HWE OMOXMMUU ISl U3Y4YCHUS XUMHUUYECKOTO
COCTaBa CEJIbCKOXO3SMCTBEHHBIX U JIPEBECHBIX PACTEHUN W MOJYYEHHUS BBICOKOKaue-
CTBEHHOM, 3KOJIOTUYECKH YUCTON PACTUTEIBHOM MPOAYKIIUU.



Paznen 1. Ctpoenne, cBoiicTBa U 0MOJI0THYeCKHE (PYHKIIUM OCHOBHBIX OPraHHU-
YeCKHUX BeIleCTB PACTeHUM

Tema 1.1. YriaeBoanl

OOmias xapakTepucTUka M Kiaccuukanus yrieBonoB. Ponb yrieBonoB B
KU3HEIEIATEIbHOCTU OpPraHU3MOB U (OPMUPOBAHMU KAadeCTBA PACTUTEIBHOW MpO-
nykiuu. Knaccudukanuss MOHOCaxapHI0B 110 YUCIY YIJIEPOAHBIX aTOMOB U COCTaBY
(YHKIIMOHATBHBIX TPYIII, UX CBOMCTBA M (PYHKIMH B opranu3me. OnTuueckas U30-
Mepusi MoHocaxapuoB. O0pa3oBaHUe HMUKINYECKHX (OPM MOHOCAXapUaOB U OCO-
OCHHOCTH HaNMCAHUA MX LUKINYeCKuX Gopmyi. OCHOBHbBIE MPOU3BOJHBIE MOHOCA-
XapHJI0B U X 3HAYEHHE JJI1 PACTEHUM, YEIOBEKA U )KUBOTHBIX. AJIbJIOHOBBIE, AJIbJ1a-
POBbIE U YPOHOBBIE KUCHAOTHL. CIUPTHI U IHKO3UABI. DochopHOKUCIBIE 3GUPHI, €3~
OKCHU- 1 aMUHOIIPOU3BOJHBIE MOHOCAXAPUOB.

broxumuyeckas XapakTepUCTUKA OJUTIOcaxapuioB U nonucaxapuaon. Ctpoe-
HUE, CBOMCTBAa M OMOJOTMYECKHE (PYHKIMHU Caxapo3bl, MAIbTO3bI, 1eI00U03bI, [3-
JIEBYJIMHA, KpaxMalia, MOJIU(PPYKTO3UA0B, LEIUTI0I03bl, TeMUIIEIITION03, TEKTHHOBBIX
BEIIECTB, KaMmeneu u cim3ei. CocTtaB KpaxMaya, FreéMHUIEIIII0JI03, TEKTUHOBBIX Be-
HIECTB y pa3inyHbIX pacteHui. CopepkaHue caxapoB M MOJUCaXapuj0B B pPacTH-
TEIbHOW MPOAYKIMH (3€pPHE 3TAKOBBIX U 3€pHOOOOOBBIX KYJIbTYp, CEMEHAX Macliy-
HBIX PACTEHHH, KIyOHSIX KapTodens U KOPHEIUIo[axX, OBOIAX, MJI0/1axX U Aroaax, Be-
reTaTUBHON Macce KOPMOBBIX TPaB, MPOIYKIIMH IPEBECHBIX PACTEHUN ).

Tema 1.2. JInnuanl

OCHOBHBIE pa3HOBUAHOCTH JUNUAOB M UX 3HAYEHHUE JUIsl PACTEHUM, KUBOTHBIX
u yenoBeka. CTpoeHne u (GyHKIIMHM MPOCTHIX JMUIUIOB — KUpa U Bocka. x ocoben-
HOCTH IIO COCTaBY >KMPHBIX KHCIOT U cIUPTOB. [IoHATHE O HE3aMEHUMBIX KHPHBIX
KHCJIOTaxX. Yucia KUPOB M UX UCIOJIb30BAHUE JJIA OLEHKH Ka4eCTBA PACTHTENIbHBIX
mace. [Iporeccsl mporopkanus M BbICBIXaHHS PACTUTENbHBIX kHpoB. Kiaccuduka-
1Sl PaCTUTEJBHBIX MAace B 3aBUCHMOCTH OT COCTaBa JKUPHBIX KHUCJIOT U IO CIOCO0-
HOCTH K BBICBIXaHUIO.

CocraB, cTpoeHue u (PyHKIIMU OCHOBHBIX Tpynn gocdoaunuaoB (pochaTuami-
ATaHOJIAMUHOB, (pochaTnauaxoanHoB, GochaTuanIcepuHoB, (hochaTuauarauuepu-
HOB, pocPaTUAMIMHOZUTOB) U TIMKOJMIKUIOB. BaxkHelne npeacTaBUTeNu CTepo-
UIHBIX JIMIIMJIOB U UX poib B opraHuzMax. Cojep:kaHue JUMUAOB B pPaCTUTEIbHOU
IPOAYKLHH, BKJIFOYAs IPEBECHBIE PACTECHHUS.

Tema 1.3. AMMHOKHCJIOTBI, HYKJI€OTH/IbI H 0eJIKN

CrpoeHue, cBoWcTBa M KiIaccu(UKaIMs aMUHOKUCIOT. Pojib aMHUHOKHCIIOT B
oOMeHe a30THCTHIX BEIECTB PAaCTUTEIBHOr0 opranusma. [IporenHoreHHble aMuHO-
KHUCJIOTHL. [TOHATHE O HE3aMEHMMBIX aMUHOKHUCIOTAX. BUOXMMUYECKUE OCHOBBI MPO-
MBIIJIEHHOTO IPOXU3BO/ICTBA HE3AMEHUMbBIX AMUHOKHUCIIOT.

CrpoeHue, cBoiicTBa U (PyHKIMU HYKIEOTUAOB. COCTaB BaKHEHIINX IypPUHO-
BbIX Y TUPUMHUIUHOBBIX PUOOHYKJICOTHU]IOB U JIE€30KCUPUOOHYKIEOTUIOB. A30TUCTHIE
OCHOBaHUs U HyKJeo3uabl. O0pa3oBaHKE U3 HYKIEOTUAOB (POCHOPHOKHUCIIBIX TPOU3-
BOAHBIX U KO(PEPMEHTHBIX TPYIIHUPOBOK. YYaCTHE HYKJIEOTHIOB B OOpa30BAHUU
HYKJIEMHOBBIX KHCIIOT.
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[TonunenTuaHast TeOpUsi CTPOEHUS OEIKOB. Y4acThe NENTUA0B U OEIKOB B 00-
MEHE BEIEeCTB OpraHu3MoB. llepBuuHasi, BTOpUYHAs, TPETUYHAS W YETBEPTUUHAS
CTPYKTypa OelkoB U €€ Ouojormueckoe 3HaueHue. PU3NMKO-XMMUYECKUE CBOWMCTBA
oenkoB. HatuBHas kondopMaius u aeHarypaius 0enkoB. OyHKIMHU OCIKOB B pacTH-
TeabHOM opranu3me. CoBpeMeHHas kiaccudukanus 0e1KoB. AMUHOKHUCIOTHBIA CO-
cTaB OEITKOB M CMOCOOBI OLIGHKH WX OMONOTHYECKOW IeHHOCTH. [lyTm ymydrieHus
OMOJOTUYECKON IIEHHOCTH pacTUTEIbHBIX OenkoB. ComepkaHUE W COCTaB OEIKOB B
3epHE 3J1aKOBBIX U 36pHOOO0O0BBIX KYJIbTYp, CEMEHAX MAaCIMUHBIX PACTEHUH, KITyOHIX
KapTo(esns u KOpHEeIU10Jax, BEreTaTUBHON Macce KOPMOBBIX TPaB, OBOILAX, IJI0JaX U
AroJiax, APEBECHOM MPOTYyKIUH.

Tema 1.4. BuraMmuHbI

Ponps BuTamMuHOB B OOMEHE BENIECTB OPTraHW3MOB U WX 3HAYCHUE B MHUTAHUU
YEJIOBEKa U KOPMJICHUHU CEITbCKOXO03HMCTBEHHBIX KUBOTHBIX. Kiaccudukaius Buta-
MUHOB. brojiornueckas pojib BUTAMHHOB — PETHHOJIA, KaJIblH(eposa, Tokodepoa,
bUUTOXMHOHA, THaMHUHA, pruOodIaBUHa, MUPUIOKCHHA, KOOATaMiUHa, HUKOTHHOBOM,
MaHTOTEHOBOM, (HOIMEBOM, aCKOPOMHOBOW KHCJIOT, OMOTHHA, ITUTPUHA, S-METHJI-
MeTHoHuHA. IloHsgTHe 00 aHTMBUTAMHHAX. MexaHW3M JEHCTBUS aHTUBHUTAMHUHOB.
CopeprkaHre BUTaMUHOB B PACTUTEIBHBIX MPOAYKTaX. BO3MOKHEIE ITOTEpH BUTAMH-
HOB IIPH YOOpKE, XpaHCHHUH U IepepabOTKe paCTUTEIHLHOM MPOTYKIIHH.

Pa3nen 2. bBuoxumuyeckasi JHepreTuka u pepMeHThI
Tema 2.1. Buoxumu4yeckasi JHepreTuKa

OcobenHocTr (DYHKITMOHUPOBAHMSI OMOIHEPTETUUECKUX CUCTEM. [IpwHIHIIBI
pacuéTra U3MEHEHHUS SHTAIBIIUU, DPHTPOIIMU M CBOOOIHOM SHEPTHH B XOA¢ OMOXUMU-
YECKUX MpEeBpalieHUud. DK3EproHUYECKUE U HHAECPTOHUYECKUE PEAKIIMU U YCIOBUS
ux ocymiectBieHusa. ConpspKEHHBIE PEaKIMU CHUHTE3a BEHIeCTB. Makpol3pruyeckue
COCIMHEHMSI U UX POJIb B MpoIeccax 0OMeHa BEIIECTB OpraHn3MoB. OCHOBHBIE THUIIBI
MAaKpOApTrU4ecKux coeaquHeHu. Pons AT® kak yHMBEpCaIbHOIO IEPEHOCUUKA YHEP-
ruu B opranusmax. [lytu o6pazoBanuss AT®. O0mue nyTy npeBpaileHrs HEpruu B
PaCTUTEIIBHOM OpraHU3Me.

Tema 2.2. buoxumus pepmeHTOB

CrpoeHnue u oOume cBoiicTBa pepMeHTOB. MexaHu3M (hepMEHTATUBHOIO KaTa-
mu3a. [Ipupona cnenuduunoctu neiicteust pepmenToB. OCHOBHBIE TUIIBI KOYEPMEH-
ToB. Enununiel aktuBHOCTH (hepmeHTOB. KuHeTnka pepMeHTaTUBHBIX PEAKIHUil U 10-
HATHE 0 KOHCTaHTe Muxasnuca. M3odepMenTsl U ux 6uonoruueckas posb. Bnusnue
TEMIEPATYPbI, PEaKIUU CPEAbl U KOHIEHTPALMU CyOCTpaTa Ha aKTUBHOCTh (pepMeH-
TOB. AKTUBATOpPbl U UHTHOUTOPHI (pepMeHTOB. JIokanu3zanus pepMeHTaTUBHBIX pPeak-
uii, o0pa3oBaHue MyJIbTU(PEPMEHTHBIX KOMIUIEKCOB. (OCHOBBI COBPEMEHHOM KJilac-
cudpukauun GepmenToB. [IpuHIUIBI perynsunn (pepMEeHTATUBHBIX peakiuil. Ao-
cTepuyeckue (pepMeHTHl U X PoJib B 0OMEHE BEIECTB OpraHu3MoB. Perymsmus aeil-
CTBUSI MHAYIIMOEIBHBIX (hepMEHTOB. MexaHu3M ropmMoHanbHO# perysiiuu. O6pa3o-
BaHWE 3UMOTEHOB.
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Paznen 3. OOMeH yriieBo0B, JIUIIMIA0B U a30THCTHIX BELIECTB
Tema 3.1. O0MeH yr/1€eB0/1I0B

CBeToBbIE peakuu U KOJIMYECTBEHHBIM BBIXOJ OMOIHEPreTHUECKHX MPOAYK-
TOB (poTOCUHTE3a. [ [MrMeTHbIE KOMITJIEKCHI U (JOTOCUCTEMBI, JIOKAJIU30BaHHbBIE B XJIO-
pomactax (GoToTpodHBIX OpraHU3MOB. MexaHU3Mbl (OTOXMMHUYECKUX PEAKIHUN U
npouecca poropochopunupoBanus. OCOOEHHOCTH ACCUMUIISILUU TUOKCUAA YIIIEpo-
na 'y Cs- u Cy-pacrenunii. Peakunu nukna KanbBuHa U IEpBUYHBINA CHHTE3 YTJIEBOOB
B pacTeHuH. buoxuMmuueckue mpeBpalleHus, Jiekalre B OCHOBE (DOTOIBIXaHUS.
bruoxuMuueckuit MeXaHu3M JIbIXaTeIbHBIX PEaKIUi, OCHOBHBIE MPOIYKTHI TITHUKOJIN3A
u nukina Kpebcea. Peakiuu oxuciautensHoro (GpochopuanpoBaHusi U UX 3HAYEHHUE B
sHepreTHke opranu3mos. [lenrozodocdaTHblil UK U ero buonoruyeckas poiib. [o-
HSITUE O XEMOCHHTE3E.

CuHTe3 U mpeBpalieHuss MOHOCaxapuJI0B (TJIF0KO3bl, (PYKTO3bI, MAHHO3bI, Ta-
JaKTO3bI, pUO03bI, KCUII03bI, ApAaOMHO3HI, SPUTPO3BI, TIUIEPUHOBOTO albACTHIA, TH-
oKcHaleToHa). Mexanu3Mbl 00pa3oBaHUs OJUTOCaxapusoB U moiucaxapuaos. CuH-
TE€3 U pacmaj caxaposbl, Kpaxmaia, MoJu(pyKTO3uaA0B, LEJUII0I03bl, TEMUIIEIUTION03,
NEKTHHOBBIX BellecTB. Ponb Hykieo3umandocaTnpon3BOAHBIX MOHOCAXAPHUIOB B
OMOCHHTE3€ OJIUTo- U TMOJKcaxapuaoB. B3aumornpeBpalieHuss Kpaxmana U caxapo3bl
B pacTeHusX. DepMeHTHI, KaTATM3UPYIOIINEe CHHTE3 U pacmajl OJUro- 1 mojimcaxapu-
JI0B, UX 3Ha4Y€HUE B (POPMUPOBAHUU KaYECTBA PACTUTEILHOMN MPOTYKIUH.

Tema 3.2. O0OMeH JUIIHI0B

MexaHu3Mbl 00pa30BaHMs TJIMIEPHUHA, HACHIIICHHBIX U HEHACBHIIICHHBIX JKHUP-
HbIX kuciioT. CHHTE3 U pacnaa >KupoB, HocdoIUImI0B, TIUKOJIUIIHIOB, CTEPOHITHBIX
aunuaoB. OKHUCIIEHHE TIIMIEpUHA M €ro MCIIOJIb30BaHME ISl CUHTE3a YIJIEBOJIOB.
MexaHu3MBbI OL-OKUCICHUS U [3-OKUCIICHUS )KUPHBIX KUCTOT. [ THOKCHIIATHBIN UK U
ero ouosiorndeckasi posib. O0pazoBaHue YIJIEBOJOB M3 MPOAYKTOB TITMOKCHIATHOTO
nukiaa. Xapakrepuctuka GepMEeHTOB, KaTATU3UPYIOMIUX CUHTE3 U MpEeBpalleHus Ju-
nu0B. OCOOEHHOCTH OMOJETpaJaliyl KUPHBIX KUCIOT C Pa3BETBIEHHOW YTIIEpOJ-
HOMH IIETIbI0 ¥ UX DKOJIOTHYECKHUE TIOCIICICTBUSA. DHEPTreTHKAa 0OMEHa JTUITHIOB.

Tema 3.3. O0MeH a30THCTBIX BellleCcTB

[Tyt 0Opa3oBaHMsi aMUHOKHUCIOT B PACTUTEIBHBIX KJIETKaX. MeXaHU3MbI pe-
aKIUi BOCCTAHOBHUTEIILHOTO AaMUHUPOBAHUS W TEPEaMUHHPOBAHHUA. XapakTe-
PUCTHKA KaTAIM3UPYIOIIMUX dTU peakinuu GpepmMeHToB. Pacnag u mpeBpalieHus: amu-
HOKHCJIOT B XOJI€ PEaKIMii Ie3aMUHUPOBAHMS U JiekapOokcumupoBanus. [IpeBpaiie-
HUS KETOKHUCIIOT U OKUCJICHUE aMHHOB. ACCHUMMJISAIIAS PACTCHUSAMH HUTPATHOTO a30-
Ta W MPUYUHBI HAKOTUICHHWS HUTPATOB B PACTHTEIBbHON MpomyKiuu. OCOOECHHOCTH
TEHCTBUS HUTPATPEIYKTa3bl U HUTPUTPEAYKTa3bl. BO3MOXKHBIE ITyTH CHIKCHUS KOH-
IIEHTPAI[MN HUTPATOB B PACTUTEIHHBIX MPOAYKTaX. BHOXUMUYECKHE MEXaHU3MBI CBSI-
3pIBaHMSI M30BITOYHOTO aMMOHHUWHOTO a30Ta. MexaHW3Mbl 00pa30oBaHUS aMHJIOB H
peakMu OPHUTHHOBOTO IWKJIA. BHOXMMHUYECKHME pPEaKIMH BKIIOUYCHHS B CHHTE3
AMUHOKHCIIOT MOJIEKYJIIPHOTO a30Ta B Mpoliecce a30T(hUKcaIuu.

Crtpoenue u 6uonornyeckas poib JJHK. Hykneorunusiit cocras JIHK u mpa-
Busia Yapradda. [IpoctpancrBennas crpykrypa moiekyn JJHK u cnoco6 ux ymakos-
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K1 B XpoMocoMax. [loHsiTHe 0 reHeTnueckoM Kojzie U KojgoHax. CBOMCTBa reHeTuye-
ckoro koja. buoxmmuuecknii mexanusm perumkannu JJHK 1 BO3HHUKHOBEHUS TreHe-
TUdecKkuX mytanuii. ®epMenTsl, katanusupyromnme cuare3 JJHK.

OcHosubie Tunbl PHK 1 ux 6uonornyeckue Gpynkuun. HykimeoTuaubeiii coctan
U CTpPOEHHE MOJEKyJ pubocoMHOM, MaTpuuHoi U TpaHcnoptHo PHK. OcHoBHbIE
sranbl cuHTe3a PHK. Ilpoueccunr m cmmaiicunr PHK-tpanckpuntoB. AKTuBanus
aMHHOKHCJIOT U MEXaHW3M HX CBs3bIBaHHs ¢ TpaHcnopTtHeiMu PHK. Bzaumoneii-
ctBue Marpuunorr PHK ¢ pubocomamu u mHUIMAILMS CUHTE3a TOJUIENITUIO0B. Me-
XaHU3M 00pa3oBaHMs TMOJUIENTHIOB. Ponb TepMuHHMpyronmx KogoHOB. CKOpPOCTH
cUHTE3a OCNIKOB M (PYHKIIMOHUPOBAHHE MOJIUPUOOCOM. Perymsius cuHTe3a OENIKOB.
[Tpuniumnel nepenaun reneTuyeckoi nHpopmaruu B xoae cuateza PHK u 6enkos.

buoxumMnueckue peakiiuy CHHTE3a IyPUHOBBIX U MUPUMUIUHOBBIX HYKJIEOTH-
70B 1 ux (ochatHbIX mpousBoHbIX. [IpeBpanieHue pubOHYKICOTHIOB B I€30KCUPH-
OoonykieoTHIbl. DEPMEHTHI, KaTATU3UPYIOIIUE paciaj HYKJICHHOBBIX KHUCIOT, HYK-
JeoTuA0B U 0enkoB. [IpoaykThl pacnaga MypuHOBBIX U MUPUMHUIUHOBBIX HYKJICOTH-
JIOB M UX BJIMSHUE Ha OPraHM3M YE€JIOBEKA U KUBOTHBIX. OCHOBHBIEC TPYIIIBI TPOTEO-
JUTUYECKUX (PEPMEHTOB U MX 3HadeHHWE B (DOPMUPOBAHUM KAYECTBA PACTUTEIHLHOU
npoaykuuu. CBsizb 0OMEHa a30TUCTHIX BEIIECTB ¢ OOMEHOM YTJIEBOJOB U JIUIIUIOB.

Pa3zneua 4. BemecrBa BTOpUYHOI0 IIPOUCXOKICHUSA
Tema 4.1. ®eHoJIbLHbIE M TEPIIEHOUIHbIE COEITNHEHUSA

OO1mast XxapakTepucTUKa BTOPUUHBIX METa00NIUTOB pacTeHuil. DEHObHBIE CO-
€IMHEHUs U UX (PYHKLIHMU B PaCTUTEIbHOM OopraHu3zMe. BaxHeiliive npeactaBuTenu
OKCUOEH30MHBIX U OKCUKOPUYHBIX KUCJIOT U UX 3HAYeHHUE B (POPMHUPOBAHUM KAaueCTBa
pacTuTenbHOM npoAayKiuu. OCHOBHbBIE TPYIIBI (PIABOHOUIHBIX COEIMHEHUN — KaTe-
XHMHBI, JIEMKOAHTOLIMAHbI, AaHTOI[MAHbI, (hJIaBaHOHBI, ()JIaBOHBI U ()JIABOHOJIBI. 3HaYe-
HUE KaTeXWHOB B ()OpMHUPOBAHMM BKyca M IBeTa yasi. DIaBOHOUAHBIE TNIMKO3UBI,
obsanaroniye P-ButaMuHHONM akTUBHOCTHIO. COCTaB U CTPOEHUE TaUIOBBIX, 3JUIAro-
BBIX U KOHJIEHCUPOBAaHHBIX (hopM TyOuIbHBIX BemlecTB. COCTaB M CTPOCHHE JIMTHUHA
pa3nuuHbIX rpynn pactenuit. CopepxaHue IMTHUHA U JyOMIbHBIX BEIIECTB B pacTH-
TENbHBIX MPOayKTax. COCTaB pacTUTEIHHBIX MEITAHUHOB M BO3MOXKHBIA MEXaHU3M UX
o0OpazoBaHws.

Knaccudukanus tepneHouaHbx coeauHeHuil. CocTaB U CBOMCTBA A(UPHBIX
Macell, UX MCIOJb30BaHUE B MPOU3BOACTBE MUILIEBBIX U Nap(PIOMEPHBIX MPOTYKTOB.
Conepxxanue »¢QuUpHBIX Maced B IUIOJAX M OBoLlax. BakHeimme mpencraBuTeNIn
ann(aTUYecKuXx M IUKIMYECKMX MOHOTEPIIEHOB — MHPLEH, JIMHAJIOOJ, FepaHHo,
LHUTPOHEIJION, O- U B-IUTpaiu, MEHTOJI U KapBOH, JUMOHEH, OL-TEPIIMHEOJI, TUHEH,
kamden, 6opreon, kamdopa. CTpoeHne, cBOcTBa U OHoOJIOrHUecKkne (QyHKIUU Cce-
CKBHUTEPICHOB, JUTEPIICHOB, TPUTEPIICHOB, TETPATEPIICHOB U MOJIUTEPIICHOB.

Tema 4.2. AIKaJOUABI M ITIHKO3UABI

Crtpoenue, CBOMCTBA U KiaccU(UKAIMS AKAIONI0B. 3HAUEHUE aJIKaJIOUIOB B
dbopMHpOBaHUN KauecTBa PACTUTEIBHOW MPOMYKUMHU. BrHoXuMuyeckas xapakTepu-
CTUKA aJIKaJIOUI0B — MIPOU3BOIHBIX MUPUJIMHA U TUPPOIUANHA, XUHOJIUHA U U30XU-
HOJIMHA, UHI0JIa, ITypUHA, TPOIaHa, apOMaTUYECKUX COCTUHECHUM.
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CtpoeHue, CBOWCTBA M KiIacCU(UKAIMS TIIUKO3UI0B. 3HAUCHHUE TITMKO3UIOB B
dbopMUPOBAHUM KaueCTBa PACTUTEILHOU MPOIYKIIMH, TPOU3BOJICTBE IMHUILEBBIX MPO-
JTYKTOB M JICKAPCTBEHHBIX CPE/ICTB. buoxuMuueckas xapakTepucTrka BaxHenmumx O-
IVIMKO3UJIOB — aMUTJIaliiHa, IpyHa3UHa, BUIIMAHWHA, JIMHAMapHHa, BaHWIMHA, TIIIO-
KOHACTypIIMHA, apOyTHHA, CEPACYHBIX M (DJIABOHOWIHBIX TJIMKO3UIOB, CAllOHWHOB.
Ocob6enHocTu cTpoeHust S-Tanuko3ua0B U N-riuko3u0B. CocTaB U CTPOCHUE TIIMKO-
aNKaJouA0B KapTodens. Bausaue npupoaHo-KIMMaTHIeCKUX (PakTOpOB, OPOIICHUS,
pEeKUMa TUTAaHUS PACTEHWH HA HAKOIJICHHUE alKaJOUIO0B U TJIMKO3UJIOB B PACTHUTEIIb-
HOU MPOAYKIIUU.

Pa3znen 5. OcobGenHoCcTH 00MEHA BeleCTB JAPEeBECHbIX PACTeHNH

Tema 5.1. OcobGennocTr GOTOCHHTE3A U AbIXaHUSA JIMCTBEHHBIX U XBOMHBIX
MOPOJ IPEBECHBIX PACTEHUI

OCco0OEHHOCTH CTPOCHUS JIUCTHEB JIMCTBEHHBIX M XBOWHBIX JPEBECHBIX pacTe-
HUM, CoJIep)KaHUE y HUX XJopoduiia u apyrux nurmMeHToB. [lormomieHue coaHeu-
HOW SHEPTUU JIUCThIMHU U JAPYTMMHU OpPraHaMU XBOWHBIX U JIMCTBEHHBIX MOPOJ JAepe-
BbeB. OcoOenHocTr accuMmwisiiiui CO2 U MHTEHCUBHOCTD Y PA3IMYHBIX JIPEBECHBIX
pacteHuii. 3aBUCUMOCTh (DOTOCHMHTE3a JIPEBECHBIX PACTEHUU OT OOECIeUYEHHOCTU
CBETOBOM 3Hepruen, KoHreHtpanuu COz, THAPOTEPMUUECKOTO PEKUMA, PEKUMA TTH-
TaHus. DOTOCUHTE3 B PA3IMUHBIX YACTAX JIPEBECHBIX pacTeHU. D HEKTUBHOCTH UC-
MOJIb30BAHUSL COJIHEUHOM HSHEPrMU PA3JIUYHBIMH IMOPOJAMHU JIPEBECHBIX PACTEHUU.
Brusiare Ha POTOCUHTE3 IPEBECHBIX PACTCHUM 3arpsI3HEHUS BO3IyXa U 00JIe3HEH.

NHTEHCUBHOCTD JIBIXaHHS PA3JIUYHBIX OPraHOB JIMCTBEHHBIX M XBOMHBIX Jpe-
BECHBIX pacTeHU. BinsiHME HA HHTEHCUBHOCTD JIBIXaHUS APEBECHBIX PACTCHUU TH-
POTEPMHUYECKOTO PEXKHUMA, KOHIICHTPALMHA KUCIOPOa, PEKMMA ITUTAHUS, CTPECCOBBIX
Bo3jecTBUM. [IpuMeHeHre OMOXMMHUYECKHUX TIOKa3aTeIei B TEXHOJIOTHSAX BBIpAIIU-
BAHUS JIPEBECHBIX KYJIBTYP.

Tema 5.2. XuMH4YecKHH COCTAB [APEBECHbIX PACTCHUNl U OHMOXMMHYECKHE
npouecchbl CHHTE3a APeBeCHHbI

XHUMUYECKUIN COCTaB BET€TATUBHBIX OPraHOB U APEBECHUHBI JUCTBEHHBIX U
XBOWHBIX JIPEBECHBIX pacTeHUil. POPMUPOBAHME XMMHUYECKOIO COCTaBa JAPEBECHBIX
pPacTeHMl B NIpPOLECCE OHTOreHe3a. JIokanns3anns CUHTE3a Pa3IMYHbIX XHUMHUYECKHX
BellecTB. HakoruieHne 3amacHbIX BEIIECTB M MX 3HAYEHUE B KU3HENESITEIBHOCTH
JIPEBECHBIX PACTEHUM. XUMHUUYECKUM COCTaB PA3JIMYHBIX OPTaHOB UM TKAHEU IpEBeEC-
HBIX pacteHuil. Cniennduka coctaBa yriieBOAOB, JIMIKUJIOB, a30TUCTHIX BEILECTB, (e-
HOJIBHBIX U TEPHEHOUIHBIX COCTUHEHHM, aKaJOU10B, TIIMKO3UI0B, 3(PUPHBIX Mace,
MUHEpaJIbHBIX BELIECTB. XMMHUYECKHI COCTaB CMOJIbI IpeBECHBIX pacteHuil. Coxep-
YKaHUE BAKHEUIINX XMMHUYECKUX BELIECTB B BET€TATUBHBIX OpraHax M CEMEHax Ape-
BECHBIX pacTeHU. XMMHUYECKUN COCTaB KCHJIEMHOTO U (pJIOSMHOTO COKa JIPEBECHBIX
pacTEHUN.

buoxumuyeckue mnpoueccbl (GOpPMHPOBAaHUS JpeBECUHbI. POib 3HIOT€HHBIX
(UTOPETYIATOPOB B AKTUBU3AIMU CHHTE3a JAPEBECUHBI. AKTUBATOPHI U MHTUOUTOPBI
CUHTE3a JIpeBECUHBI. BiMsiHuEe HA CUHTE3 JPEBECUHBI BHEIIHUX (DAKTOPOB, BKIIIOYAS
paznuuHble cTpecchl. [I[puMeHeHre SK30reHHbIX (PUTOPETYISTOPOB JIJISl AKTUBU3ALUU
CUHTE3a JpeBecuHbl. Vcrnonb30BaHne OMOXMMHUYECKHX MOKa3aTesel Ipu OLEHKE Ka-
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YecTBa JIPEBECHOM MPOAYKIMU U €€ MPUTOJAHOCTHU AJI XO35UCTBEHHOI'O UCIOJIb30Ba-
HUS U XUMHUYECKOM mnepepaboTku. buoxuMuueckue moaxojsl B CO3/1aHUU HOBBIX Ie-
HOTHIIOB JIPEBECHBIX PACTEHUH.

Pa3znen 6. [Ipumenenue un@poBbIX TEXHOJIOTH 11 cO0Opa, mepeaadu, XpaHeHUsI
HHGoOpMaIMU ¥ aHAIM3A JAHHBIX B 00J1aCTH OMOXMMUM IPEBECHBIX PACTCHUI

Ucnonb3oBanue 1mudpoBbIX TEXHOJOTUM 1Jia cOopa, mMepeaadyd U XpaHCHHS
uHpopmanuu B obnactu Omoxumun apeBecHbIX pactenuid: 10T, Big Data, 5G, kBan-
TOBBIC TEXHOJIOTHH, 00Jiaka, OJokuelH, mudpossie 3xkocucTeMbl SHmekc u Google,
NIOMCKOBBIE ccTeMbl Yahoo! u PamOuiep, oHNaiiH SHIIMKIIOTICTUH.

[Tpumenenre nUQPPOBHIX TEXHOJIOTUN aHAN3a JAHHBIX U BO3MOXKHOCTHU UX HC-
MOJIb30BAHUS [IJISi TPOTHO3UPOBAHUS OMOXMMHYECKUX TPOIIECCOB M KauyecTBa Jpe-
BECHBIX KYJbTYp: UCKYCCTBEHHBIN MHTEIUICKT, HEHPOTEXHOJIOTUH, METObI AUCTAIIH-
OHHOTO 30HIMpOBaHUSA 3emin u3 kocmoca, I MC-texnomoruu, podotsl u BITJIA ms
KOHTPOJISL Pa3BUTHSI U JUATHOCTUKH TTUTAHWUS PACTEHUH C IEJIBIO MPOTHO3UPOBAHHMS
XUMHYECKOTO COCTaBa M KAYECTBA APEBECHOM MPOTYKIIHH.

4.3 Jlekuuu/nadopaTtopHble/IPpaKTUYECKUE 3aHATHS

Taomuna 4
Copnep:kanue JeKUMi/1200paTOPHOTro NPAKTUKYMA/MIPAKTHYECKUX 3aHATHI U
KOHTPOJIbHbIE MEePONPHUSITHS

DopMuUpy- Kou-Bo
Ne Ne 1 Ha3BaHMe JeKI Uit/ eMble Bup 4aCcO0B/H3 HUX
I /;[ Ne pasnena J1a00paTOPHBIX/ ) KOMIIEe- KOHTPOJILHOI'0 NMpaKTHYe-
NPAKTHYECKUX 3aHSTHI TeHIHH MeponpHsiTUsl | CKasl OAro-
TOBKA 4 yaca
BBenenue
Pazgen 1. Ctpoenue, cBoiictBa u ouojorn- | YK-1.2 Tecruposa- 13
yeckue (pyHkmuu ocHoBHbIX opranuyeckux | [IKoc-1.2 Hue, 13 Ne4
BEILECTB PACTEHHH
Jlekiimga  Nel.  Bsenenue.
Crpoenue, cBoiicTBa M OHO- i 9
jgorudeckue (yHKIUU yrie-
BOJIOB
[IpakTnueckoe 3anstue Nel. VK-1.2
Tewma 1.1. [Ipenmer, meronsl U 3agadyu '
VYrnesoasl ouoxumun. CTpoeHue , CBOii- [Koc-1.2 | Konrpombuas 1
paborta
CTBAa U  OHWOJOTHYECKHE
1. (GYHKIIUH YTIIEBOJOB
JlaGopatopnasi pabora Nel.
Onpenenenne caxapoB ¢e- 3ammura 2
HOJIbHBIM METOJIOM
Jlekmua  Ne2.  Ctpoenue,
CBOMCTBAa M OHMOJOTHYECKHE - 1
T 1271 (GYHKIMH JIATTHAIOB YK-1.2
eMeIlII/II.[B.I - [Mpaktuyeckoe 3amsrtue Ne2. | [1Koc-1.2
Crpoenue, cBoiicTBa M OHO- KoHnTponbHas 05
Joruyeckne (QyHKIHUH JIATIH- paborta ’
JI0B
Tema 1.3. Jlexmmst  Ne2-3. Ctpoenue, YK-1.2
. - 2
AmMuHOKHC- | cBoiicTBa m Ouonormueckue | [1Koc-1.2
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®opmupy- Koa-Bo
Ne Ne u Ha3BaHMe JIEKIUii/ eMble Bup 4acoB/M3 HUX
wn Ne pazgena J1260paTOPHBIX/ KoMIIe- KOHTPOJIbHOTO | NpaKTHYe-
NMPAKTHYECKUX 3aHITUH TEeHIUN MepPONpPHUATHS CKasl MOATO0-
TOBKa 4 yaca
JIOTHI, HYKJI€O- | (YHKIIMH aMUHOKHUCIIOT, HYK-
TUOBI U OCJIKK | JIEOTUOOB U OEJIKOB
[Ipaktuueckoe 3ansTue No3.
Crtpoenue, cBoiicTBa U OHO-
KonTponbnas
Joruyeckue (YHKIMH aMH- AGora 1
HOKHUCJIOT, HYKJEOTHUJOB H P
OeNKoB
JlaGopaTopnast pabota Ne2.
Omnpenenenue OeaKoB Omype- 3amuTa 2
TOBBIM
Jlexuust No3. buoxumuueckas 1
XapaKTEPUCTUKA BUTAMUHOB YK-1.2
Tema 1.4. Bu- [PoXIeP
[Mpaktuyeckoe 3ansrtue Ned. | [1Koc-1.2
TaMUHbI KoHnTponbHas
buoxumuueckas xapaktepu- 0,5
paborta
CTHKa BUTAMUHOB
Pazgen 2. buoxumuueckasi jHeprernka u | YK-1.2 Tecruposa- 8
(epmeHTBHI IIKoc-1.2 | nwue, I13 Ne6
Tema 2.1. Jlexuust Ne4. buoxumuueckas
2. 2
buoxmmuuec- | sHepreTuka VK-1.2
kas sHepreTu- | [Ipakruueckoe 3amsrue NoS. | IIKoc-1.2 | KonrposbHas 1
Ka bruoxumuueckas sHepreTuka pabora
Jlextmst NeS. buoxumus ¢ep- 9
MEHTOB
Tema 2.2. [IpakTnueckoe 3ansTue Neb. VK-1.2 KoHnTponbHas 1
buoxumus buoxumus gpepmeHTOB ' paborta
[TKoc-1.2
pepmentoB | Jlaboparopuass pabora Ne3.
Onpenenenne aKTUBHOCTU 3amura 2
KaTaja3bl
Pazgen 3. O0MeHn yrieBoaoB, junuaoB u | YK-1.2 TecTuposa- 18
230THCTHIX BeleCTB IIKoc-1.2 Hue, I13 Ne9
Jlextus Ne 6, 7. OOMeH yrie- i 4
BOJIOB
Tema 3.1. IIpaktueckoe 3ansitue Ne7. VK-1.2 KoHnTponbHas 2
O6meHn yrae- | OOMEH yTiIeBOJIOB ' paborta
[MKoc-1.2
BOJIOB JlaGopatopnasi pabora Ne 4.
Onpenenenne aKTUBHOCTU 3amura 2
amuIas
Jlexmus Ne8. OOMeH nmunugoB - 2
3. | Tewma 3.2. O6- I Nes YK-1.2 <
o
MEH JHIIHIOB pakTuyeckoe 3aHATHE Ne8. |y . g o OHTpPOJIbHAS 1
OOMeH TMIUI0B pabora
Jlexmus Ne 9, 10. O6Mmen aso- i 4
THUCTBHIX BEIIECTB YK-1.2
Tena 3.3 [TpakTraeckoe 3ansatue Ne9. | [1Koc-1.2 | KontponbHas 1
- OOMeH a30TUCTHIX BEIIECTB pabora
O6meH azoTu-
JlaGopaTopnast padota Ne 5.
CTBIX BEILIECTB
Onpenenenne koHueHtpauuu | YK-1.2
3amura 2
aMUHOKHCJIOT B TKaHsax pac- | [1Koc-1.2

TEHUN
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®opmupy- Koa-Bo
Ne Ne u Ha3BaHMe JIEKIUii/ eMble Bup 4acoB/M3 HUX
wn Ne pazgena J1260paTOPHBIX/ KoMIIe- KOHTPOJIbHOTO | NpaKTHYe-
NMPAKTHYECKUX 3aHITUH TEeHIUN MepPONpPHUATHS CKasl MOATO0-
TOBKa 4 yaca
4. | Paznen 4. BemecrBa BTOpU4YHOro mnpouc- | YK-1.2 Tecruposa- 5
X0KICHHA IIKoc-1.2 | mme, I13 Nell
Jlexus Ne 11. denonbHBIE U 1
TEPIEHOUHbIE COSIMHEHUS
Tema 4.1.
[IpakTnueckoe 3anarue NelO.
deHoIbHBIC U KonTponpHas
®DeHOJIbHBIC W TEPTICHOUTHBIE YK-1.2 0,5
TEepPIECHOU - paborta
COCIMHEHUS [MKoc-1.2
HBIE COCJTHE-
st JlaGopaTopnast padota Ne 6.
OnpenenieHne  aKTUBHOCTH 3amura 2
NepOKCHIa3
Jlekmus Ne 11. Anxanounsl u
Tema 4,2. - 1
ANTKATOMBI 1 TJTUKO3HUTbI VK-1.2
[TpakTraeckoe 3ansatue Nell. | [1Koc-1.2 | KontponbHas
TJIMKO3UIBI 0,5
AJKaI0uIbI U TITUKO3UIBI pabora
Pasnea 5. OcoGennocTtu o0OMena Bemects | YK-1.2 TecTupoBa- 4
JApeBeCHbIX PaCTeHH IMKoc-1.2 | ume, I13 Nel3
Jlexkmuss Ne 12. OcoOeHHOCTH
Tema 5.1.
doTrocuHTE3a U JBIXaHUs
Ocobennoctu . - 1
JUCTBEHHBIX M XBOWHBIX IO-
(orocunTesa u OJ1 IPEBECHBIX PacTCHUU
NIBIXaHUS P P P VK-1.2
[IpakTuueckoe 3anstue Nol2.
JUCTBEHHBIX U [TKoc-1.2
. Ocobennoctu (HOTOCHHTE3A H
XBOMHBIX I10- KoHnTponbHas
IBbIXaHUS  JINCTBEHHBIX U 1
pon apeBec- . paborta
. | XBOMHBIX TIOPOJ JIPEBECHBIX
5. | HBIX pacTeHH .
pacTeHuit
Tema 5.2. Jlexmmsa Ne 12. Xumudeckuid
XWMHYECKUH | COCTaB JIPEBECHBIX PACTECHUH 1
COCTaB Jipe- | U OMOXMMHUYECKHE MPOIECCHI
BECHBIX pacTe- | CHHTE3a JPEBECUHBI VK-1.2
HUil u 6uoxu- | [Ipaktudeckoe 3ansTue Nel3. MKoc 1 2
MHUYECKHUE XUMUYECKUN COCTaB JIpeBec- '
N KoHntponbHas
MIPOILIECCHI HBIX PACTCHHH U OMOXUMHUYe- AGora 1
CUHTE3a JIpe- | CKHE MPOIECChl CUHTE3a Jipe- P
BECHHBI BECHHBI
Paszpnen 6. llpumeHenne nudpoBbIX TEXHOJIO-
e p bp KouTtpoubHasn
ruii 1as coopa, meperay, XpaHeHHs HH-
pabora, JIP 4
¢popmanuu u anaausa naHHbIX B obuaactu | [IKoc-1.2 No7
OMOXMMUM JIPeBECHBIX PACTEHUI B
IIpumeHeHue Jlexmst Ne 13. Ilpumenenue
1 poBHIX IU(POBBIX TEXHOJOTHHA IS
TEXHOJIOTUI cbopa, mepenadd, XpaHCHHUS 5
Ut coopa, Te- | ”HpOpMallui U aHallu3a J1aH-
penaud, Xpa- | HBIX B 00JacTH OMOXUMHUHU
6. | Henust MHOOP- | APEBECHBIX PACTEHUIA [1Koc-1.2
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®opmupy- Koa-Bo
Ne Ne u Ha3BaHMe JIEKIUii/ eMble Bup 4acoB/M3 HUX
11 /;1 Ne pazgena J1260paTOPHBIX/ 5 KoMIIe- KOHTPOJIbHOTO | NpaKTHYe-
NPAKTUYECCKUX 3aHATHH TCHIINH MEpPONpPUATHUSA CKasf 1moaro-
TOBKa 4 yaca
Maluu W aHa-
JM3a TAHHBIX B JlaGopaTopnast padota Ne 7.
oGmacTH  6HO- HpI/IMeHeHI:Ie U (POBBIX
s ape. | X000 s T s |
BECHBIX pacTe-
—_ 30BaHUsl JIJIs MPOTHO3UPOBA-
HUSl OMOXMMHUYECKUX TPOIIEC-
COB B JJPEBECHBIX KYJIbTypax
Tabmuia 5
Hepequb BOIIPOCOB /IJIfl CAMOCTOATEC/IBHOI'0 U3YYCHUA TUCHHUIIIIMHBI
Dopmupy-
Ne | Ne paznena IIepeyenb paccMaTpuBaeMbIX BOIIPOCOB 1JIs eMBIE KOM-
n/n U TeMbI CaMOCTOSITEJILHOT0 U3YYeHHs
neTeHINHU
Beenenue. Ilpeamer, MeToabl M HCTOPHS Pa3BUTHS OMOXHMHH. YK-1.2
Paszgea 1. Ctpoenne, cBoiicTBa 1 OnoJiornyeckue GyHKIUN OCHOBHbIX OPTraHU- YK-1.2
YeCKHUX BelIeCTB PacTeHH IKoc-1.2
1 Tema 1.1 MoHocaxapu/ibl, 0OJIMrocaxapuabl U MOJUCAXAPUJIBI
Kupsi, hocomunuabl, ITUKOTUIHUIBI, CTEPOUTHBIC JIUTHIBI,
2 Tema 1.2
BOCKH YK-1.2
3. | Temall3 AMMHOKUCIIOTHI, HYKJICOTUIBI U OCITKU [TKoc-1.2
4 Tema 1.4 ’KupopacTBopruMble U BOJAOPACTBOPUMbIE BUTAMUHBI, AaHTUBH-
TaMUHBI
Pa3znen 2. buoxumMuyeckasi 3JHepreTuka u pepMeHTbI VIS
I1Koc-1.2
5. | Tema 2.1 buoxumMuueckas S3HepreTuka YK-1.2
6. | Tema2.2 buoxumust pepmeHTOB [TKoc-1.2
YK-1.2
Paznen 3. OOMeH yriieBoi0B, JUNWA0B U a30THCTHIX BeLIECTB
I1Koc-1.2
7 | Tema 3.1 buoxumust porocuHTe3a U ApixaHus. B3aumonpeBpaieHus
MOHOCAXapuJ0B, CHHTE3 U pacnaj OJIMro- U MOJMCaXapHIoB
8 | Tema 3.2 CuHTe3 U pacnaj KUpoB U Apyrux aunuaoB. [IpeBpaienuenu- YK-1.2
MIUJI0B B YTJI€BObI T1Koc-1.2
9 | Tema33 O6men amuHOKHCITOT. HykiienHoBbie kucioTel. CHHTE3 U pac-
1aJ] HyKJICOTHUIOB, HYKJICHHOBBIX KHCIIOT U OCIIKOB
Pa3nen 4. BemecTBa BTOPMYHOT0 MPOUCXO0KIEHUSA MISEL
IKoc-1.2
[IpocTeie u monuMepHbIe PeHOoTbHBIE coeuHeHus. CTpoeHue U
10. | Tema 4.1 ¢ynkuuu TepneroB. CoctaB 3()UPHBIX Maces U UX COJEpKaHUE VK-1.2
B PaCTUTEIHHOU MPOAYKIIMH MKoc-1.2
11 | Tena 4.2 buoxuMuueckas XxapakTepucTUKa pa3IMuHbIX TPYII aJKaJTIOU-
JIOB U TJIMKO3UJIOB
. YK-1.2
Pa3nen 5. OcobGenHocTH 00MeHa BelleCTB APeBECHbIX PACTEHUIH MKoc-1.2
12 | Tema 5.1 Ocobennoctu (POTOCUHTE3A U JBIXaHUS JIUCTBEHHBIX M XBOM- YK-1.2
HBIX II0POJ APEBECHBIX PACTCHUI I1Koc-1.2
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Ne | Ne paspena Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB 1JIA :I;::f: :‘::(I: 13;:
n/n U TeMbI CaMOCTOSITEIbHOT0 H3Y4YeHUSI
NneTeHIH
13. | Tema 5.2 XHUMHYECKUI COCTaB APEBECHBIX PacTeHUM. buocunres 3amac-
HBIX BELECTB U APEBECHHBI
Pa3nes 6. Ilpumenenue nn@poBbIX TeXHOJIOTHIT 1S cOopa, mepeaadn, XpaHEeHHU s MKoc-1.2
HH(OPMAIUM U aHAJIN3A JAHHBIX B 00J1aCTH OMOXHMMH IPEBECHbIX PACTEHHH '
Hcnonb3oBanue MUQPPOBBIX TEXHOJIOTHNA UId cOopa, mepenadn
14 U XpaHeHus WHOOpMAIMU B 00JIacTU OMOXMMHH JIPEBECHBIX
' pacrenuii. [Ipumenenue nudpoBbIx TexHosnoruil ananusza aax- | [1Koc-1.2
HBIX M BO3MOXHOCTM HX HCIOJb30BaHUS JUIl IPOTHO3M-
pOBaHUsI OMOXUMHUYECKUX MPOIIECCOB B IPEBECHBIX KYIbTYPaX.
5. O0pa3oBare/ibHbIE TEXHOJOTHH
Tabnuna 6

IIpumMeHeHMe aKTUBHBIX U HHTEPAKTUBHBIX 00Pa30BaTeIbHBIX TEXHOJIOT UM

e HaumeHoBaHue HCNIOIBb3yeMBbIX aK-
n/_n Tema u popma 3ansaTus THBHBIX M HHTEPAKTHBHBIX 00pa3o0-
BaTeJIbHBIX TEXHOJIOTHIi
ABTOpCKas JIEKLHsI HA OCHOBE COBpE-
1 | buoxumus GpepmMeHTOB J P . coBp
MEHHBIX HAYYHBIX JOCTHKEHHUH
ABTOpCKas JIEKLHsI HA OCHOBE COBpE-
2 | OOMeH aMHUHOKHCIIOT JI p " SOBp
MEHHBIX HAYYHBIX JOCTHKEHHUH
ABTOpCKasi JIEKIIUs Ha OCHOBE COBpe-
3 | HykienHoBBIE KUCTIOTHI J P i cOoBp
MEHHBIX HAYYHBIX JOCTHXECHUH
4 OcobeHHOCTH OOMEHA BELIECTB Jpe- 1 ABTOpCKas JIEKIUsI HA OCHOBE COBpe-
BECHBIX PACTEHUM MEHHBIX HAYYHBIX JOCTHXECHUH
buoxummueckas XxapakTepucTuKa BU- .
5 paKtep I13 | Pa300p KOHKPETHBIX CUTYyaIUi
TaMHHOB
OO6cyxneHue yueOHOro MaTepuraia B
6 | buoxumuueckas sHepreTHKa 113 YA 1 p
JMAJIOTOBOM PEXHUME
OO6cyxnenue yueOHOro MaTepuraia B
7 | OOMeH yrieBo10B 113 YA 1 p
JMAJIOTOBOM PEXHUME
OO6cyxnenre yueOHOro MaTepuraia B
8 | OOMeH TUIIUIOB I13 YHI ya P
JMAJIOTOBOM PEXHUME
9 @DeHOoIIbHBIE U TEPIIEHOUTHBIE COEe/IU- 3 OO6cyxnenue yaeOHOro MaTepuasa B
HEHUS JMAJIOTOBOM PEXHUME
OcobenHocTr (POTOCHHTE3A U JIbIXA-
10 | HUS TUCTBEHHBIX U XBOWHBIX MTOPOJ I13 | Pa300p KOHKPETHBIX CUTYyaIUi
JIPEBECHBIX PACTCHUI

6. Tekylunii KOHTPOJIb YCII€eBA€MOCTH U MPOMEKYTOYHAS aTTeCTalMs MO
UTOraM OCBOEHUS JUCHUNIMHBI

6.1. TunoBble KOHTPOJIbHBIE 32/]aHUSI UJIM MHbIE MaTepHUAaJIbl, HEOOXOUMbIE
JJIS1 OIlEHKH 3HAHW I, YMEeHUIl 1 HABBIKOB M (MJIM) ONbITA J1eSITeJIbHOCTH

Kontpoib Tekyieir paboThl CTYIEHTOB OCYILECTBIISIETCS MTPU MMPOBEACHUM MTPaK-
TUYECKUX 3aHATUM, KOHTPOJIbHBIX PabOT MO TemMam, TECTUPOBAHUS MO pasjenaM yueo-
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HOM UCUMIUIMHBI, 3alIUThI Ja00paTOpHBIX padoT. i mpoBeaeHHs] KOHTPOIbHBIX pa-
00T pa3paboTaHbl KOHTPOJIbHBIE BOIPOCHI U 3aJaHUsl, BBHIIOJIHEHUS CaMOCTOSITEIbHON
paboThl — METOAMYECKHUE YKA3aHUs M0 U3YyUYECHUIO TUCHUIUIMHBI. K mpakThuyeckum pa-
00TaM, MPOBOAMMBIM C HCIOJIb30BAHUEM AKTUBHBIX MU WHTEPAKTUBHBIX TEXHOJOTHUI,
MOJTOTOBJICHBI CIIEMAIbHBIE BOMPOCHI U 3a7aHus (cM. OLIeHOYHbIE MaTepUalbl AUCIIH-
IMHBL «BUOXUMUS IPEBECHBIX pacTeHui»). i ocylecTBIECHUs KOHTPOJIS MO pas3fe-
JaM JUCUUIUIMHBI pa3paboTaHbl TECTOBBIC 3a/laHus, KOTOphIe MpeacTaBieHbl B Orle-
HOYHBIX MaTepuajiaX JUCHUIUIMHBI «BHOXUMUS JPEBECHBIX PACTEHHID» U OMyOIHMKO-
BaHHOM MeETOAMYEeCKOM mocoouu (m. 7,4). dopMa MPOMEKYTOUYHON aTTECTAIlUU TIO
JUCLUILIMHE: 3a4eT.

Bonpocs! 17151 NOATOTOBKH K KOHTPOJIbHBIM MEPONPUATHIM
(Tekyuuii KOHTPOJIb)

BBenenue

YKkasaTb 06 bEKTbHI U METO/Ibl OMOXUMUHU, IPUMEHEHUE JIOCTHXKEHUN OHO-
XWMUHU B IPOMBIIIJIEHHOCTH, MeJULIMHE, CEJIbCKOM U JIECHOM XO3S1HCTBE.

M310XuTh UCTOPHIO Pa3BUTHS U OCHOBHBIC HAIPABJICHUS COBPEMEHHON OMO-
XUMHH, €€ CBS3b C IPYTUMHU HAYKaAMH.

OOBsACHUTH 3HAUCHUE OMOXUMHUHU B U3YYCHUU XUMHUUYECKOTO COCTaBa CEIbCKO-
XO3IMCTBEHHBIX U APEBECHBIX PACTEHUM W MOJYYEHUU BHICOKOKAUYECTBEHHOM, IKOJIO-
TUYECKU YMCTOW PACTUTEIIBHON MTPOAYKIIHH.

Paszgea 1. Ctpoenue, cBoiicTBa M OMOJIOTHYECKHE (PYHKIMU OCHOBHBIX OPraHu-
YeCKHUX BelleCcTB pacTeHuil

Tema 1.1. YriieBoasl

3anucath ctpoenue D- u L-popM riaunepuHoOBOro anbaeruja, 3pUTpo3bl, pu-
003bl, 1€30KCUPUO03bI, KCUII03bI, ApaOUHO3bI, TTTIOKO3bI, MAHHO3BI, (PPYKTO3bI, TaJIaK-
TO3bI C HCTIONBb30BaHueM Gopmyn Duiepa u Xeyopca.

3anucaTh CTpOCHHUE O- U B-U30MEPOB PUOO3bI, 1€30KCUPUO03bI, KCUIIO3bI, apa-
OMHO3BI, TJIIOKO3bl, MAHHO3bI, ()PYKTO3bI, TajJaKTO3bl C HCIIOJIb30BAHUEM (QOpPMYII
Oumepa u Xeyopca.

3anucath cTpoeHue PpypaHo3HbIX opM puOO3bI, 1€30KCUPUOO03bI, apaOUHO3bI
1 QPYKTO3BI, & TAK)KE CTPOSCHUE MTUPAHO3HBIX (POPM KCHIIO3BI, TITFOKO3bI, MAHHO3HI H
rajJakTO3bl.

3amucath ¢ UCHOJB30BaHUEM (Gopmyn Xeyopca crpoeHne (HocPOpPHOKHUCIBIX
a¢upoB MOHOcaxapumoB: 3-(ochornumnepuHoBoro anpaeruaa, Gpocdoarokcuanero-
Ha, HpUTP030-4-hocdara, pub030-5-pocdara, pudynozo-1,5-gudocdara, kcuynoso-
5-ocara, rimroko30-6-ocdara, rimrokozo-1-dhocdara, hpykro3o-6-bocdara, ppyk-
T030-1,6-1udocdara, manH030-6-pocdara, ranakro3o-1-docdara, cegorentynozo-7-
dbocdara.

3amucath ¢ Wcmonb3oBaHueM (Gopmyn Xeyopca CTpOCHHE 0- U [B-H30MEpoOB
TJIFOKYPOHOBOH M TaJIaKTYpPOHOBOM KHCIIOT.

Hamucath cTpykTypHBIE (DOPMYIIBI CIUPTOB, 00Pa3yIOMIMXCS U3 TIUIEPHHOBO-
O aNbJIeTH/a, puO03bl, TITIOKO3BI M PPYKTO3BI, MAHHO3BI, TAJTAKTO3BI.

Hammcats ctpykTypHBIE (hOpMYIIBI adbJOHOBBIX M aJIbIAPOBBIX KUCIOT, 00pa-
3YIOUIUXCS U3 TIIFOKO3bI, MAHHO3BI U TaJIAKTO3bI.
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3anucaTh ¢ WcHoJjib30BaHUEM (opmyn Xeyopca CTpOCHHE aMUHOIPOU3BOJI-
HBIX TJIFOKO3bI ¥ TaJlaKTO3bl.

3anucaTh CTPOEHHE TIIMKO3UI0B, 00pa3yIolUXcsl U3 [B-TIIOKO3bI MpU €€ co-
€AMHEHUH C (PEHOJIOM, 3TUIIOBBIM CIIUPTOM, OCH30MHBIM aJIbJACTUIOM.

3amucath ¢ UCMoNIb30BaHueM (Qopmys Xeyopca CTPOCHHE caxapo3bl, MAIbTO-
3bl, 11EJJI00MO03BI, -IeBYIHHA.

[Toka3zaTh Ha KOHKPETHBIX MpUMEpax, Kak 00pa3yroTcsl CBSI3U MEXKIy OCTaTKa-
MU MOHOCaXapHuI0B B MOJIEKYJIaX aMUJIO3bl, aMUJIONEKTHHA, LEJUTI0I03bl, TOTU(PYK-
TO3U/IOB.

[ToxazaTh Ha KOHKPETHBIX MpUMEpax, Kak o0pa3yroTcsl CBSI3U MEXy OCTaTKa-
MU MOHOCAxapuJIoB B MOJIEKYJIaX MaHHAHOB, TAJIAKTAHOB, KCUJIAHOB, apa0aHOB, MEK-
TUHOBBIX BEIIECTB.

VYkazaTh cTpoeHue u Ouonorndeckue GyHKIUU YIIIEBOJOB, OOPa3yIOIIUXCS C
ydactueM o-D-riroko3sl, B-D-riatoko3sl u B-D-GpykTo3sr.

VYka3aTh cTpoeHue U OMOJIOTHYEeCKUE (PYHKIMHU YIJIEBOJIOB, 00Pa3yoLUUXCs U3
MIEHTO3.

CpaBHUTH MO YCBOSEMOCTH B OPTaHHU3ME YEJIOBEKA Pa3IMuHble MOHOCAXAPU/IBI,
OJTUTOCAXapU/Ibl, MOJIUCAXAPUIBI U TPOU3BOTHBIE MOHOCAXAPHUIOB.

Tema 1.2. JInnuasl

CpaBHUTH YHCIIA )KUPOB Y CICAYIONIMX AlIWITJIMIIEPUHOB: TPHUOJIEUHA, NTAJIbMU-
THHOOJIEUHOJIMHOJICMHA U JUITAIbMUTHHOJIMHOJICHONHA.

OlLleHUTh NUTATEIbHBIE U TEXHUYECKHE CBOMCTBA PACTUTENIBHBIX Maces, UMe-
IOIIUX PAa3HOE COJIEPKAHUE KUPHBIX KUCIOT. B ogqHoM u3 macen comepxutcsa 20%
JINHOJICHOBOM KHUCIIOTHI, 30% nuHoaeBOM KuCIoThl, 40% omenHoBoM KUCcI0TH U 10%
MaJIbMUTUHOBOM KUCIOTHI. B apyrom macie cogepxutcs 10% naabMUTHHOBOM KHC-
J0ThI, 5% cTeapuHOBOM KUCIOTHI, 25% JTMHOJIEBON KUCIOTHI, 5% JIMHOJIECHOBOW KHC-
J0ThI U 55% OJIECMHOBOM KUCJIOTHI.

OnpenenuTh, K KakOW TPYIIE MO BBICHIXaEMOCTH OTHOCHUTCS PACTUTEIHHOE
MacJiio, uMmeroliee noganoe yuciio 70, a unciao ombuieHus 230.

VYkazarh pa3iauyusi MO0 COCTABY >KUPHBIX KUCIOT TBEPIBIX U KUIKUX KUPOB,
HEBBICHIXAIONINX U CJI1A00 BHICHIXAIONTUX PACTUTEIBLHBIX Maced.

Hansbl Tpu xupa, umeromue ioaneie uncia 160, 130 u 90. OueHnts nuTaTessb-
HYIO ¥ TEXHUYECKYIO IIEHHOCTh YKa3aHHBIX KUPOB U JaTh COOTBETCTBYIOIIEE OMOXH-
MHYECKOE OOBSICHCHHUE.

JlaHbl TpU AlWITIULEPHUHA: MATIbMUTUHOCTEAPUHOINHOJICHH, MaTbMUTHUHOIM-
OJICMH M CTEAPUHOOJECUHOJUHOJICHOMH. CpaBHUTH YMCIIA 3TUX KUPOB U J1aTh COOT-
BETCTBYIOIIEC OMOXUMUUYECKOE O0BICHEHHE.
3anucarh CTPOSHHUE JIMIIHUI0B, 00pPa30BaHHBIX:

U3 TJIUIEPUHA, TATBbMUTUHOBOW, JIMHOJIEBON Y JIMHOJICHOBOM KUCJIOT;

W3 TJIUIEPUHA, CTEAPUHOBOM, OJICMHOBOU U OPTO(POChHOPHOI KUCIIOT, a TaKKe
3TaHOJAMHUHA;

U3 IIUIEPUHA, MATbMUTUHOBOM U JTMHOJICHOBOM KUCIIOT, a TAKXKE TaJlaKTO3bl;

MUPHITUIOBOTO CIIUPTA ¥ KapHAyOOBOM KUCIIOTHI;

U3 TJIHIEPUHA, CTEAPUHOBOMN, OJICMHOBON M OPTOPOCHOPHOI KUCTIOT.
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Ha3BaTh ykazaHHbI€ JUIMUIBI 10 MPUHATON KiIacCU(UKAIMU U OOBSICHUTH UX (PYHK-
I[MU B PACTUTEIIbHOM OpTraHU3Me.

Tema 1.3. AMMHOKHMCJIOTBI, HYKJI€OTHIBI U 0eJIKU

[TosnHOLIEHHBIE M HEMONHOLEHHbIE Oenku. Ilytn ymydmieHus Guosormyeckon
LEHHOCTHU PAaCTUTENBHBIX 0€JIKOB. OOBSICHUTD U TIOKAa3aTh HA IPUMEPAX.

VYkazath U 0OOBSICHUTH 3aBUCUMOCTb BTOPUYHOM, TPETUYHON U YETBEPTUUHOMN
CTPYKTYpbI O€JIKOB OT MX MEPBUYHOMN CTPYKTYphl. OOOCHOBATH BaXHOE OMOJIOTHYE-
CKO€ 3HAYEHUE TaKOU 3aBUCUMOCTH.

OneHuTh OMOJIOTUYECKYIO IIEHHOCTh JABYX KOPMOBBIX O€JIKOBBIX MPENapaToB: B
oHOM u3 HUX conepxkutcs 10% anpO0ymuHoB, 15% rinobynuHoB, 50% npojaMUHOB U
25% rmotenuHoB; B ApyroM — 20% anb0ymMuHOB, 15% riatoTennHoB u 65% rinodymnu-
HOB. /laTh coOoTBeTCTBYIOIIEE OMOXUMUYECKOE OOBSICHEHNUE.

VYka3aTh Ha MpUMepe O.-aMHUHOKHCIIOT, B Kakoil (hopMe HaxoAsITCsi aMUHOKHC-
JOTHI B (DU3MOJIOTHUYECKON cpefie. 3anucaTh peakiMy aMUHOKHUCIOT ¢ KUCJIOTaMU U
OCHOBaHUSIMU.

3anucath ctpoenue D- u L-hbopm npoTemHOTeHHBIX aMUHOKHUCIIOT. JlaTh 00b-
SCHEHUE, KaK OIpenessieTcs IMPUHAUICKHOCTh aMuHOKuMciaor k D- wm L-
CTEPEOXUMHUYECKOMY PALY.

3anucath CTpoeHHE PUOOHYKICOTHIOB U J€30KCUPUOOHYKICOTHIOB, 0Opazye-
MBIX aJICHUHOM, T'YaHUHOM, IUTO3WHOM, THMHHOM M ypalMJIOM. YKa3aTb HA3BAHMS
3TUX HYKJICOTHIOB.

Ha mpumepe aneHnnoBou, ryaHuJI0BOM, YPUAUIOBOM, IUTUANIOBOU, JE€30KCH-
aJICHUJIOBOM, J1€30KCUTYaHUJIOBOW, J1€30KCULIUTUANWIOBON M A€30KCUTUMMIUIOBOM
KHCJIOT TMOKa3aTb OCOOEHHOCTU MPOCTPAHCTBEHHOI'O CTPOCHUS CUH- W  aHmMu-
KOH(Urypanuii HyKJI€OTHUIOB.

3anucarh ctpoeHue Hykieosuanonudocdharos: ATO, AID, I'TO, I'1D,
T, D, YT, YD, ntATD, ol TO, allTD, ATTO.

3anucarh NEPBUYHYIO CTPYKTYpPY ydacTKa IMOJIMIENTUAHON Lienu, oOpa3oBaH-
HOTO IyTEM IIOCJIEN0BATEIBHOIO MPUCOEAMHEHUS AMUHOKHUCIIOT: METUOHHMHA, JIN3U-
Ha, MpOJIMHA, acHaparuHOBOM KHUCHOThI, ructuauHa. Ha N-koHIe 3Toro ydacrka
HAXOJUTCSI OCTATOK METHOHMHA, a Ha C-KOHIIE — OCTaTOK I'HCTUMHA. JlaTh ONMcaHue
BO3MOYXHO BTOPUYHOM CTPYKTYpHI Ha TaHHOM y4YacCTKE IMOJUNENTUAHON LEIIH.

OOBACHUTH, KaK MPOUCXOIUT (POPMUPOBAHUE HATUBHOM KOH(popManuu OenKo-
BBIX MOJIEKYJ] B (pusnosoruueckoi cpene. Jlate onpeneneHue HaTUBHON KOoH(oOpMma-
[IUA OEJIKOB.

VYka3aThb pa3sHOBUAHOCTA BTOPHUYHOM CTPYKTypbl OenkoB. Iloka3aTs 3aBuCH-
MOCTb BTOPUYHOU CTPYKTYpPbI OETTKOB OT IEPBUYHOM CTPYKTYPBHI.

Yka3arb OCHOBHBIEC (DAKTOPHI, OT KOTOPBIX 3aBUCHT (POPMUPOBAHUE TPETUUHOU
CTPYKTYphl O€IKOBBIX MOJUIMENTHAOB. JlaTh OmpeneraeHue TPETHUYHON CTPYKTYPHI
OeKOB.

VYka3aTb OCHOBHBIE (DAKTOPBI, ONPEAEIAONINE (OPMUPOBAHUE YETBEPTUUHOU
CTPYKTYpBbI O€JIKOB.

OOBACHNTH, KaK 00pa3yr0TCs MHOKECTBEHHBIE MOJIEKYJIIPHbIE (DOPMBI OEJIKOB.
ITokazaTe 3TO Ha mpuMepe OEKOB, MOJIEKYJIBI KOTOPBIX COCTOSIT U3 YEThIPEX MOJIH-
HNENTUIHBIX cyObeauuuLl 1ByX TUIOB A U b. IIpu 3ToM HEOOXOAMMO yUUTHIBATh, UTO
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MoJIeKysIa Oeiaka MOXXeT (OPMHUPOBATHCS KaK M3 OJWHAKOBBIX CYyOBEIMHMI], TaK U
pa3HbIX.

VYkazath MeXaHHU3M JICHATypaluu OCJIIKOB MPU TEPMHUYECKOU 0O0paboTKe, CO-
3JAHUU CUJIBHO KHUCJIOW M CWJIBHO WIEJIOYHOW CPEINbl, MOJ ACUCTBUEM CIIUPTA WU
alleTOHA, KATHOHOB TSDKENBIX METAJIOB.

OOBsICHUTH NPUHIUIIBI Kiaccupukanuu 0enkoB. Ha3BaTe npuMepsl KOHKpET-
HBIX OCJIKOB, OTHOCSIIIUXCSI K Pa3HBIM KJIacCU(UKAIIMOHHBIM TPyTIIaM.

Onpenenuts OMOJOTUYECKYIO IEHHOCTh O€lka, MCIOJIb3yeMOro JjIsl KOpMJle-
HUSI KPYITHOTO POraToro CKOTa, €Clid B €ro coctaBe coaepxkutrcsa 2% nusuHa, 1,5%
tpuntodana, 1,2% mMernonuna, 3,1% tpeonuna, 4% Banuna, 5% neinuna, 4% wu3o-
nennuHa, 3,5% (QennnananuHa.

Tema 1.4. BuTaMuHBI

OOBsICHUTH, KAaKHE BEIIECTBA OTHOCAT K BUTaMHHaM. [lokazaTh 3TO Ha mpuMe-
pe BUTaMHHa, KOTOPKIM ObLIT IEPBBIM OTKPHIT B KOHIIE 19 Beka.

VYkazarh, Kakie€ BUTAMHUHBI U 110 KAKOMY MEXaHU3MYy 00pa3yroTcsl U3 IIPOBUTA-
MHHOB, COAEPKAIIUXCS B PACTUTEIBHBIX TPOAYKTAX.

Ha ocHoBe 3Hanmii 0 BUTaAMHHAX O0OBICHHUTD, KaKne HAOII0AA0TCS OTKIOHCHUS
B 0OMEHE BEIIIECTB OpraHu3Ma, €Cly U3 MUTaHUs JI0JIeH UCKIIOUUTh MUIIEBBIE MPO-
JYKTbI, IOJIYYEHHBIE U3 3E€pHA.

Ha ocHOBe 3HaHMi 0 BUTAMUHAX O0BICHUTH, KAKHWE HAOJFOJAI0TCS OTKJIOHCHUS
B 0OMEHE BEIECTB OpraHu3Ma, €CJIM 13 MUTAHUS JIFOACH UCKIIOUUTH OBOIU HIIH TTH-
IIEBBIC MPOAYKTHI, IOJTYYEHHBIE U3 OBOIECH.

Ha ocHOBe 3HaHMI 0 BUTAMUHAX O00BICHUTH, KAKHE HAOJIOJAI0TCS OTKJIOHCHUS
B OOMEHE BEIIECTB OpraHu3Ma, €CJIM U3 IMTUTAHMS JIF0JICH NCKITFOYUTD TUIOBI U SITOJIbI
WJIN TIUILEBBIC TPOAYKTHI, OJTYYEHHBIE U3 TIJIO0B U SATO/I.

JKMBOTHBIX JJIMTEILHOE BPEMSI KOPMHWJIM KOPMOM M3 KYKYPY3HOU MYKH M Kap-
todens. Ha ocHOBe 3HaHMi1 0 BUTAMUHAX J]aTh MPOTHO3 O COCTOSIHUM KUBOTHBIX.

OnHy rpyImiy >KUBOTHBIX JUIMTEIBHOE BPEMS KOPMUJIM KOPMOM W3 3€pHA, a
JIPYTyIO0 BBICYLIEHHOM BET€TAaTMBHOM Maccou pacteHuid. Ha ocHOBe 3HaHW O BUTa-
MHHaX JaTh MPOTHO3 O COCTOSIHUU KUBOTHBIX.

B 3umHMiI mepuos y >KMBOTHBIX HaONogaeTcsi ociabieHHe OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX MPOIIECCOB B oprann3Me. Ha ocHOBe 3HaHMM O BUTaMUHAX JaTh
PEKOMEHAAIMHU MO YIYYIIIEHUIO KOPMJICHUS )KUBOTHBIX.

B 3umuuii nmepuon y moaei HabaromaeTcs ocinabiieHne OMOXUMUYECKHUX MPO-
1IECCOB JIMIMUIHOTO OOMeHa B opranu3me. Ha ocHoBe 3HaHUi 0 BUTAMHHAX JIaTh pe-
KOMEH/IAINY 110 YJIYUYIICHUIO TUTAHUS.

['pynna nrozei 1auTesbHOE BpEMsI HAaXOIWJIACh B AKCTPEMAJIBHBIX YCIOBUSIX U
BBIHYKJI€HA OblIa MUTATHCS TOJIBKO JUKOW pacTUTENIbHOM muiieii. Ha ocHoBe 3HaHM
O BUTAMHUHAX JIaTh IPOTHO3 UX COCTOSIHUA.

Ha ocHoBe 3HaHuii 0 BUTaMHHAX OOBSCHUTH, MOYEMY OOJBIIMHCTBO PACTHU-
TEJBHBIX MPOYKTOB TIEPE YIOTPEOICHUEM B TTUIILY BapsIT.

OOBsICHUTD, TIOUYEMY TIPH YIOTPEOJICHUU B THUILY HEKOTOPBIX PACTHUTEIBHBIX
MPOAYKTOB HAOIIOJAE€TCSl aBUTAMUHO3 10 OMPEICIEHHBIM BUTAMUHAM, XOTSI 3TH BU-
TaMUHBI COJICPKATCS B YKA3aHHBIX PACTUTEIIbHBIX TPOJAYKTaX.
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CeHO MIMTENbHOE BPEMS BBICYIIMBAJIIOCH B TOJIEBBIX YCJIOBHUAX U IOJBEpra-
JIOCh BO3JICMCTBUIO BJIard U COJTHEYHBIX Jydyei. Ha ocHOBe 3HaHUI 0 BUTaMUHAX JaTh
OIIEHKY Ka4eCTBa JJAHHOTO BUJIa PACTUTEIBLHON MPOTYKITUH.

Pa3znen 2. buoxummnyeckasi JHepreTuka u (pepMeHThbI

Tema 2.1. buoxuMuveckasi JHepreTuKa

Onpenenuts WU3MEHEHUE BHYTPEHHEH 3HEpruu B OMOXMMHYECKOU CHCTEME B
X0J1e aHa’POOHOTO OKHUCIIEHUS (PPYKTO3BI B IIIUIIEPUHOBYIO KUCIOTY, UCIIONb3Ys CBeE-
JI€HUS O TEIUIOTE CTOPAHUS BELIECTB.

OnpenenuTs U3MEHEHUE BHYTPEHHEH SHEPIMHM CUCTEMBI IPH OKUCIEHHH TJIW-
LEPUHOBOW KMCJIOTHI B MMPOBUHOTIPATHYIO KHCIIOTY.

[IpuBecTy mpUMEpPHI IK3OTEPMHUUECKOW M SHIOTEPMUYECKON PEakuui U pac-
CUMTATh B 3THX PEAKUUAX U3MEHEHUE SHTAJIBIINN.

PaccunTtaTe M3MEHEHUE SHTANBINMU B XOJI€ CHHTE3a TJIFOKO3bl U3 YIJIEKUCIIOIO
ra3a u Bojibl B (DOTOCMHTE3UPYIOIINX KJIETKaX PacTEHUM.

OOBIICHUTH, YEM OTJIMYAIOTCS OT BCEX APYIMX BEIIECTB MAKPOIPTHMUECKHE CO-
€MHEHUS M KaKhe (QYHKIIMU OHU BBIMIOJHSIOT B OpraHu3Max.

OOBSICHUTH, KAKOE 3HAUYEHHUE MUMEIOT MAKpPOIPIMUECKUE COEAMHEHMS ISl OCY-
HIECTBJICHUS] OMORHEPTEeTUYECKOTO COMPSIKEHUST aHAOOJMYECKUX M KaTabOIMYeCKUX
IPOLIECCOB.

OOBACHUTH MEXaHU3M COMNPSHKEHHOTO CHMHTE3a BEIIECTB M IOKa3aTh ydacTue
MaKpOAPTUYECKUX COCITMHEHUN B PEAKIMAX CONPSHKEHHOIO CUHTE3a BELECTB.

VYkazate ocHOBHbIe IyTH cuHTe3a AT® B pacTturenbHbix opranuszmax. Iloka-
3aTh OMOHEPreTUUeCKre N3MeHeHHs B Xojie cuHTe3a AT,

Onpenenuts U3MEHEHUE CBOOOJHOW PHEPIMM IPU OKHUCIEHUU KHUCIOPOAOM 3
MOJIeH BOCCTaHOBJIEHHOU PopMbl KodepmeHTa Q.

Omnpenenutb U3MEHEHHE CBOOOAHON SHEPruu OMOXMMHUYECKOTO MPOAYKTa, €C-
JIM €T0 KOHIIeHTpalus B Pusnosorndyeckoit cpene Bozpocia Ha 0,005 Mo/, a TeMm-
neparypa nonusuiack Ha 10 rpagycoB 1o 1ikane a0ComoTHhIX Temmneparyp. CTaH-
napTHas CBOOOJHAs JHEprusi oOpa3oBaHMsl ATOrO BemiecTBa cocrtasisier 30,6
kJI>x/MOJIb.

3anucaTh peakUuu CONPsLDKEHHOTO CHUHTE3a aclaparhHa W3 aclapariHOBOM
KHCIIOTHI M aMMHaKa, alleTUIKoepMeHTa A U3 YKCYCHOM KUCIOTHI U KopepmeHTa A.
VYka3aTh u3MeHeHue CBOOOHOM SHEPTUH B XOJI€ ITUX PEaAKIUH.

Tema 2.2. buoxumus pepMeHTOB

O6ocHOBaTh CrIeU(PUUHOCTH NEUCTBUS (PEPMEHTOB B COOTBETCTBUU C TMIIOTE-
3aMU «KJIF0Ya M 3aMKa» U «MHAYUHPOBAHHOTO COOTBETCTBUSI». 3amucaTh MPUMEPHI
OMOXMMHUYECKUX PEaKIUH.

VYkazaTh (yHKIMOHAIbHBIE TPYNIbl AMUHOKUCIOTHBIX PAJMKAIOB B COCTaBe
O€JIKOB, KOTOpbIE YYacCTBYIOT B MOCTPOEHUHM KATAJIUTHUYECKOTO ILIEHTpa (epMeHTa.
OOBACHUTD, KaK OHH JIEHCTBYIOT Ha MOJIEKYJIy cyOcTpara.

OO0bacHUTH 3HaYCHHE KO(DEPMEHTOB B OCYIIECTBICHUU KATAIUTUYECKOTO JCii-
CTBUSL (DEpMEHTHBIX MOJIEKYJ. YKa3aTh, Kak 00pa3yroTcsi KO(epMEHTHbIE TPYMIH-
POBKHU (PEPMEHTOB.

[lokaszath cTpoeHHEe U OCOOEHHOCTH JIEHCTBUS KOPEPMEHTOB, CBSI3aHHBIX Jia-
OWJIBHBIMH CBSI3SIMH C MOJIEKYJIaMUd (PEpMEHTHBIX O€JIKOB. 3amucaTbh IpUMepbl Ono-
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XUMUYECKUX PEaKIUM, KaTaJu3upyembix (epMEeHTaMHU, KOTOpbIE UMEIOT TaKUE KO-
(bepMEeHTHI.

[lokazaTe cTpoeHHEe U OCOOEHHOCTH JAEUCTBUS KO(DPEPMEHTOB, CBSI3aHHBIX
IPOYHBIMH CBSI3IMU C MOJIEKYJaMU (PEPMEHTHBIX OENKOB. 3amucaTh MpUMEPbl OUO-
XUMUYECKUX PEAKINH, KaTaJTu3upyeMbIX (hepMEHTaMH, KOTOPhIE UMEIOT TaKue KO-
(bepMeHTHI.

Ha nmpumepe onmuromepHsix 0€TKOB MOKa3aTh BO3MOKHOCTH 00pa30BaHUS U30-
(dbepMEHTOB, KOTOPBIE PA3TMUYAIOTCS TI0 MEPBUYHON CTPYKTYpe (DEpPMEHTHBIX OEITKOB
U (PU3UKO-XUMHUYECKUM CBOWCTBAM, HO KATAJIM3UPYIOT OJHY M Ty K€ XUMHUYECKYIO
PEaKIUI0 ¥ UMEIOT OJIMHAKOBOE CTPOCHHUE KATATUTHYECKOTO IICHTPA.

Paccuurate 0OlIyI0 aKTUBHOCTH ()epMEHTa M BBIpa3uTh €€ B KaTanax (Wid
MHKpOKaTajax), €CJIu U3BECTHO, 4TO 3a 20 MUHYT MPOU3OIILJIO IIPEBpaIleHHE B IPO-
TYKTHI peakiuu mnoj aeicteueM depmenta 100 r cydbcTpata, UMEIOIIETO MOJIEKYJISP-
Hy10 mMaccy 60.

Paccunrarh ynenbHyI0 akTUBHOCTH (hepMEHTa ypeasbl, TOJ IEeHCTBHEM KOTO-
por 3a 30 MHUHYT MPOU30LLIO THAPOIUTHYECKOE paznoxkeHue 120 r MoueBuHbI. B
dbusunonornyeckoit cpene coaepxkanoch 100 mr gpepmenTa.

Paccuntaths MONSIPHYIO aKTUBHOCTH (D€PMEHTA, MO ACHCTBHEM KOTOPOTO TpO-
UCXOJUT MpeBpalieHue cyocrpara co ckopoctbto 0.5 Moiis B MUHYTY. MoJiekysipHast
macca epmenta - 60 000, a ero KOTUYECTBO B PU3HOTIOTUYECKOM cpenie - SO M.

OOBSICHUTBH JCUCTBUE aKTUBATOPOB (PEPMEHTOB, KOTOPHIC AKTHUBUPYIOT T'PYII-
MUPOBKU KATAIUTUUECKOTO IIEHTpa epMeHTa WM MOJIEKYJIy cyOcTpara, GopMUpy-
I0T ONTUMAJBHYIO MPOCTPAHCTBEHHYIO CTPYKTYpPY MOJieKyibl depmenTa. [lokaszarh
ATO Ha KOHKPETHBIX MPUMEpax.

Ha KOHKpeTHBIX TpHUMepax MoKa3aTh MEXaHU3M JEHCTBUSI Ha (GEepPMEHTHI KOH-
KYpPEHTHBIX UHTHOUTOPOB.

OOBACHUTH MEXaHU3M ACHCTBHS ayuiocTepudeckux (epmeHToB. [loka3aTh Ha
IpUMeEpax peakIuii, KaTaTu3upyeMbIX puoyno3oaudochaTkapookcmnazoi u docdo-
(bpPYyKTOKHHA30M.

[TokazaTh 0COOEHHOCTH PETYNSALMHA AKTUBHOCTU MHIYIHUOETbHBIX (PEPMEHTOB.
OOBSICHUTH B 3TUX IMpoleccax pojb OEIKOB-PENpPecCOpPOB M AKTUBATOPOB TpaH-
CKPHIIIIUH.

3anucaTh ypaBHEHUS OMOXMMHUYECKUX PEAKIMM, KaTaTu3UpPyeMbIX pa3InyHbI-
Mu ¢depMeHTamMu (10 OJHOM peakIuu Ha KaxIbld kiacc pepmeHTOB). OOBICHUTH
0COOEHHOCTH IeUCTBUS (PEPMEHTOB B ATHX PEAKLIUSX.

Paznen 3. OOMeH yriieBo10B, JIUIIMIA0B U a30THCTHIX BEIECTB

Tema 3.1. O0MeH yr/1€B010B

[Toka3aTh 0OCOOEHHOCTH MEPBUYHOTO CUHTE3a yraeBoAoB Y Cs- n C4-pacTeHui.

3anucaTh peakiMi B3aUMHBIX IpeBpalleHuil GpykTo30-6-docdara, rioko30-
6-pocdara, maHHO30-6-pochaTa. YkazaTh (pepMEHTHI, KaTaIU3UPYIOIIUE ITH peaK-
1007078

3anucaTh MOCJEI0BATEILHOCTh PEAKIUN MPEBPALIEHUS TITIOKO3bl B TaJIaKTO3Y
U TaJIaKTO3bl B IJIIOKO3Y. YKa3aTh OCOOCHHOCTH ACHCTBUSL (DEPMEHTOB, KaTalU3HUPY-
IOIUX 3TH PEAKIIHH.
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3anucath OMoxuMuueckue peakiuu cuHresa Y Jd-rimokyponoBort u Y] d-
raJIaKTypOHOBOM KUCTOT, Y JIMD-kcumno3el n Y JIdD-apaObuHO3bI.

VYka3zaTb, Kakue OMOXUMUYECKUE TIPOIYKTHI 00pa3yloTCs B PEAKIUAX TIIUKOIH-
3a u 1ukia Kpeobcea.

3anucaTh peaklMM CHUHTE3a M pacrhaja caxapo3bl B (OTOCHUHTE3UPYIOIIUX U
HEe()OTOCUHTE3UPYIOIIMX KIETKAX pacTeHHil. YKa3aTb OCOOEHHOCTH NEUCTBUS (ep-
MEHTOB B 3THUX PEAKIHSIX.

[TokazaTh BO3MOXHBIE MEXaHU3Mbl 00pa30BaHUsA M pacHaja B PACTUTEIbHBIX
KJIETKaX MajbTO3bl, IEJUIO0MO03bI, 3-TIEBYIMHA.

[TokazaTe 0cOOEHHOCTH NeWCTBHS (DEPMEHTOB, KaTaIM3UPYIOIIMX CHHTE3 U
pacraz aMuiIO3bl U AMUJIONIEKTHHA.

[Toka3aTe BO3MOXXHBIE MEXaHU3Mbl CHUHTE3a W pacmnaaa MOoJIUPPYKTO3HUIOB,
LEJUTIOJI03b], TEMULEIUIION03, IEKTUHOBBIX BEIIECTB.

Tema 3.2. O0OMeH JTUNINA0B

Hamucats peaknuu cunTesa rimiepo-3-gocdara u3 dpochoauokcuaneTona u
npeBpaiieHus raurepruHa B GochoaMOKCHAIICTOH MO/ IelcTBHEM depMeHTa TIulle-
poin-3-pocharnernaporenassi.

[TokazaTe MexaHW3M 00pa30BaHMS HACBIIEHHBIX JKUPHBIX KHUCIOT C YETHBIM
YUCJIOM YTJEPOIHBIX aTOMOB M3 alleTHIKopepMeHTa A 1Mo IelcTBUEM MyIbTUdEp-
MEHTHOTO KOMITJIEKCA CUHTETa3bl dKUPHBIX KUCIIOT.

[TokazaTe MexaHU3M 00pa30BaAHUS KUPHBIX KHCIOT C HEUETHBIM YUCIIOM YTJIe-
POJHBIX aTOMOB B KJIETKaX OaKTEepUil M KUPHBIX KHUCIOT C Pa3BETBICHHOU YTIIEPO/I-
HOH IIETIBIO.

Hammcatp peaknum 00pa3oBaHUS HEHACBIIEHHBIX KUPHBIX KHUCIOT C OJIHOM,
JIBYMSL U TpeMsl IBOMHBIMHU CBSA3SIMU. YKa3aTb OCOOCHHOCTU AEHCTBUSA (DEPMEHTOB,
KaTAJIM3UPYIONIUX 3TH PEAKIIHH.

3ammcarh MOCIENOBATEIFHOCTD PEAKIMii CHHTE3a AIMIITIMIIEPUHOB U3 TIHUIE-
pou-3-pocdarta v JKUPHBIX KUCIIOT, COSTUHEHHBIX ¢ KOepMeHTOM A.

VYka3aTh 0COOEHHOCTH CHMHTE3a M pacnaga (ocoIunuaoB, TITUKOJIUIUIOB U
CTEPOUTHBIX JTUTUIOB.

Hamnucath peakiiuu o-OKUCIEHUS KUPHBIX KUCJIOT U YKa3aTh UX JIOKAJTU3AIUIO
B PACTHTEIBHBIX KJIeTKaX. J[aTh XapakTepuCTUKy (HEPMEHTOB, KaTATU3UPYIOIMINX ITH
peaxiuu.

3anucarh MOCIEA0BATEILHOCTD PEaKIMil [3-OKUCICHUS HACHIIICHHBIX U HEHa-
CBIIICHHBIX KUPHBIX KUCIOT. YKa3aTh JIOKAJIU3AINIO U 0OCOOCHHOCTU AeicTBUsA dhep-
MEHTOB, KaTaJU3UPYIOIIUX ITH PEAKIIUU.

VYka3aTh NPOAYKTHI [3-OKUCICHUS KUPHBIX KUCJIOT C YETHBIM U HEYETHBIM YHC-
JIOM YTJICPOJHBIX aTOMOB, @ TAK)Xe JKHPHBIX KHUCJIOT ¢ OOKOBBIMH OTBETBJICHUSIMU Y
YETHBIX YTIEPOTHBIX ATOMOB.

OOBSICHUTB, TOYEMY HE MOJBEPTaIOTCs [3-OKUCICHHUIO KHUPHBIE KUCTIOTHI C 00-
KOBBIMH OTBETBJICHUSIMUA Yy HEUYETHBIX YTJICPOJHBIX aTOMOB W K KaKWM DJKOJOTHYE-
CKHM ITOCJICACTBUSAM ITO MIPUBOIMT.

[Toxa3aTh TOCIEIOBATENBHOCTD TMPEBPAICHUS TPOAYKTA TIMOKCHIATHOTO
[UKJIa SHTAPHOM KHUCJIOTHI B IIaBEJIEBOYKCYCHYIO M Janee B (HochOoeHOIMUPOBUHO-
TPaJIHYIO KUCJIOTY W YTJICBOIBI.

26



Tema 3.3. O0OMeH a30THCTBIX BEIleCTB

3anucarh peaKUUU BOCCTAHOBUTEIBHOTO aMHUHHMPOBAHUS MUPOBHHOTPAIHOM,
IIaBEJIEBOYKCYCHOM M O-KETOTIYTAPOBOM KHUCJIOT. YKa3aTh OCOOCHHOCTH JEHCTBUS
KaTaJU3UPYIOIINX UX JIETHAPOTEHA3.

Hanucarps peakiuy cuHTE3a rilyTaMHHA U TIIYTAMUHOBOM KHCIIOTBHI MOJ AECH-
cTBUEM (pepMEeHTa ITyTaMaTCHHTA3bI.

OOBSICHUT, MEXaHU3M PEAKIUH TMePEaMUHUPOBAHUS W TOKAa3aTh MEXaHU3M
nencTBus pepMEeHTOB aMHHOTpaHChepas.

VYka3aTb OCOOEGHHOCTH JAeMcTBUS (epMeHTa IIIyTaMaTIAeruIporeHasbl Ipu
OCYIIECTBIEHUHU PEAKIIUN OKHUCIUTEIBHOTO 1€3aMUHUPOBAHUSL.

3anucaTh peakuuu AeKapOOKCHIMPOBAHUS aMHHOKHCIOT U OKHUCJICHHS aMU-
HOB. YKa3aTb 0COOCHHOCTU JEHCTBUS (DEPMEHTOB, KATAIM3UPYIOLIUX 3TH PEAKIIUH.

[Tokazath mMexaHu3M AeHCTBUS (DEPMEHTOB, KATAIM3UPYIOUIUX PEaKIIMH BOC-
CTaQHOBJICHHS] HUTPATOB U HUTPHUTOB.

VYKka3zarh NpUYMHBI HAKOIUJIEHUSI HUTPATOB B PACTUTEILHOW MPOAYKIHUUA U BO3-
MOYHBIE TyTH MOHWXEHUS UX KOHIIEHTPAI[UU B OBOLIHBIX U KOPMOBBIX MPOAYKTaX.

[TokazaTh, C TOMOIIBIO KAKUX OMOXUMUYECKUX MEXAaHU3MOB OCYIIECTBIISICTCS
CBSI3bIBAaHUE N30BITOYHOTO AMMHUAKA B PACTEHUSX.

[TokazaTh OMOXUMUYECKH MEXaHU3M BOCCTAHOBJICHHUS MOJICKYJIIPHOTO a30Ta
B KITyOCHBbKaX, 00pa3yroMIMXcsl Ha KOPHSAX 0000BBIX pacTeHUU TPU UHPHUITUPOBAHUH
UX KITyO€HBKOBBIMU OaKTEPUSIMH.

OOBSACHUTHL MEXaHU3Mbl YCBOCHHUSI aMHUHOTO a30Ta MOYEBHUHBI MPU HEKOPHE-
BBIX MOJKOPMKaxX pacTeHUN. YKa3aTh OCOOCHHOCTH JIEUCTBUS (hEPMEHTOB, KaTaJIU3H-
PYIOIIUX 3TH PEAKIINH.

OO0BbsicHUTh 0coOeHHOoCTH cTpoeHust U Ouonorudeckue pynkuuun JHK, pPHK,
MPHK u TPHK. Iloka3ate oGpazoBanue (ochoandPupHbIX CBSI3EH, COEAMHSIOLIUX
HYKJICOTUIHbIE OCTATKU B HYKJICMHOBBIX KUCIIOTaX.

3anucaTh C MOMOIIBI0 COKpamEHHBIX (popmyn mpaBuna Yapradda u oObsc-
HUTb UX OMOJIOTHYECKOE 3HAUCHHE.

JlaHa nmocneqoBaTeIbHOCTh COCIMHEHUSI HYKIICOTUIHBIX OCTATKOB HA OJTHOM U3
yuactkoB Mojekyael JJHK: -A-T-I'-A-L[-I'-T-A-L[-I'-T-. 3anucate KOMILIEMEHTap-
HYIO0 €1 1ienb B iBoitHOM criupanu JTHK.

OOBSICHUTH MPUHIUIBI KOJAUPOBAHUS AMUHOKUCIOTHBIX OCTATKOB B OEJIKOBBIX
MNOJIMIENTHAX C TOMOIIBIO KOJOHOB, HMEIOIINUX TPUILJIETHYIO CTPYKTYPY M YKa3aTh
OCHOBHBIE CBOMCTBA FT€HETUYECKOTO KOJIa — €r0 YHUBEPCAIBbHOCTh, BBIPOXKICHHOCTb,
HENEPEKPHIBAEMOCTb.

JlaHa mOCIJIeNOBATEIBHOCTh HYKJICOTUAOB HA OJHOM M3 YYaCTKOB MOJIEKYJIBI
JHK: -A-A-I'-T-II-II-T-T-T-A-LI-A-A-A-T-11-. 3anucaTe mOCIEI0BATEILHOCTD
AMHUHOKHUCJIOTHBIX OCTAaTKOB B O€JIKe, KOTOPYIO KOJIUpYeT AaHHbIH jokyc JJHK.

[Toxazate mexanus3m cunre3a JJHK u ocobennocTu neicTBusi (epMEHTOB, Ka-
Tanu3upymux npouecc permkanuu JJHK.

OOBSACHUTH MEXaHU3M CHHTE3a pUOOCOMOM, MaTpuuHOM U TpaHcropTHO PHK.
VYkazath 0COOEHHOCTHU JIeUCcTBUS (PepMeHTOB, KaTaim3upyronux cuate3 PHK.

OOBIICHUTB, KaK MPOUCXOAUT TporieccuHT u crutaiicuir PHK-TpanckpunTos
npu 00pa3zoBaHuU (QPYHKIIMOHAIBHO aKTUBHBIX MOJieKyl MaTpuuHoil PHK.
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3anucaTh peakliyd aKTHBAIIMM aMHUHOKHCIOT TPU CHHTE3€ OETKOBBIX ITOJIH-
NENTHIOB, KaTan3upyeMbix amuHoami-TPHK-cunTerazamu.

CxemaTHUeCKH 3amucaTh MPOIECC AJIOHTAIMU TOJUICITUIHOW TIEH U MOPS-
JIOK BKJTFOYCHHSI aMUHOKHUCIIOT B TIOJUTIEITHIHYIO TICTIb.

OOBICHUTL MEXaHU3M TEPMUHAIIMN CUHTE3a MOJIUICHTHIHON e U o0pa3o-
BaHUS MTOJIMPUOOCOM.

VYka3aTh 0COOEHHOCTH CHHTE3a MyPUHOBBIX U MUPUMHIUHOBBIX HYKJICOTHJIOB,
a TaKXe MPEeBpaIeHUs PUOOHYKIICOTHIOB B JIE30KCUPUOOHYKICOTU/TBI.

VYka3aTb 0cOOEHHOCTU ACUCTBUS (EPMEHTOB, KATAIM3UPYIOMUX pacnaj HyK-
JIEMHOBBIX KUCIIOT U HYKJIEOTHU0B. [loka3aTs BaxKHEHIIINE MPOAYKTHI paciaja mypu-
HOBBIX U TUPUMHUANHOBBIX HYKJICOTHIOB.

3anucaTh CXeMbl peakiuid pacnaaa OeIKOB U yKa3aTh OCOOEHHOCTH JIEUCTBHS
(dbepMeHTOB, KaTATH3UPYIONINX PaCIICIUICHUE TUCYIb(OUIHBIX U METTUIHBIX CBI3EH.

Pa3zneua 4. BemecrBa BTOPpUYHOI0 IIPOUCXOKICHUSA
Tema 4.1. ®eHobHBIC U TEPIEHOUIHbIC COCAUHCHUSA

3anucarh CTpOEHUE n-OKCUOCH30MHOM, TPOTOKATEXOBOM, rajljIoBOM, BAaHUIIU-
HOBOI M CHPEHEBOM KHCIIOT. YKa3aThb UX 3HAUY€HHE B OOMEHE BELIECTB PACTEHUU U
(hOopMHpPOBaHNU KaueCTBA PACTUTEIBHON MPOLYKIIMH.

3anucaTh CTPOEHHE n-OKCUKOPUYHOM, KO(penHOH, (epyroBod, CHHANOBOU
KHUCJIOT U KyMapHHa. YKa3aTh WX 3HAU€HHE B OOMEHE BEILIECTB pacTeHU u Gopmu-
POBaHUU Ka4€CTBA PACTUTENBHON MTPOTYKIIUH.

JlaTb XapakTEepUCTUKY OCHOBHBIX Ipynn ()JIaBOHOUAHBIX COEAMHEHUN — Kare-
XMHOB, JIEWKOAQHTOLIMAHOB, AHTOIIMAHOB, ()JIABAaHOHOB, (DIABOHOB U (PIIABOHOJIOB.
VYka3aTh ux 3Ha4eHHE B OOMEHE BEIIECTB pACTEHUH U (POPMUPOBAHUU KauyecTBa pac-
TUTEIBHOU NMPOAYKIIMH.

[Toka3zaTh cocTaB U CTPOEHUE TUIAPOIU3YEMBIX U KOHJEHCHUPOBAHHBIX (OpM
TyOMITBHBIX BEIIECTB M X COJACPKaHUE B PA3TUYHBIX PACTHTEIHHBIX MPOJAYKTaX.

OOBACHUTH COCTaB, CTpOoeHHWE U (YHKIMH JMTHUHA. YKa3aTh COACpKaHHUE
JUTHUHA B Pa3UYHBIX PACTUTEIBHBIX MPOAYKTAX M €ro 3HaueHHe B (pOopMHUpOBAHUH
KaueCTBA PACTUTEIbHOU MPOTYKILIHH.

OOBsSICHUTB, KaKk 00pa3yroTCsl MEJIAaHUHBI B PACTEHUSX, U YKa3aTh UX BIUSHUE
Ha Ka4yeCTBO PACTUTEIbHON IPOIYKIHUU.

Jlath OOIIyI0 XapaKTEpUCTUKY M KIACCU(PUKAIUIO TEPIEHOUIHBIX COEAMHE-
Hull. YKa3aTh UX (yHKUMU B PACTUTEIbHBIX OPraHM3Max M BIMSHHUE HA KayeCTBO
PaCTUTENBHON MPOTYKIIMH.

OOBSACHNTB, U3 KAaKUX BEIIECTB 00pa3yroTcs 3(HpHBIE Maciia U Kakoe OHH
HAXOJAT IIPAKTUYECKOE IPUMEHEHHE.

ITokazaTe cTpoeHHE MUpLIEHA, TepaHuoIa, JIUHAJIOO0A, IUTPOHEIUIONA, o U P-
LUTpajel, TMMOHEHA, MEHTOJIa, KapBOHA, O-TEPIMHEOIA, O-IMHEHA, Kam(eHa, Oop-
HeoJa, kaMmophbl, YKa3aTh UX COJEpKaHUE B 3(UPHBIX MaciIax pacTCHHIA.

OOBACHUTD, U3 KAKMX XUMUYECKUX KOMIIOHEHTOB COCTOSIT CECKBUTEPIICHBHI,
JTUTEPIICHBI, TPUTEPIICHBI. YKa3aTh UX 3HAYCHHE ISl PACTCHHUM W BIMSIHUE Ha Kaye-
CTBO PACTUTEIBHON NPOAYKIUH.
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OOBICHUTD, U3 KAKUX XUMHUYECKUX KOMIIOHEHTOB COCTOSIT TETpa- U MOJUTEP-
NEHbl U KAaKO€ 3HAYEHHE OHU UMEIOT ISl pacTeHHil U B (GOPMHUpPOBAHUU KauecTBa
PACTUTENBHOU MPOTYKIIMH.

Tema 4.2. AIKaJOUABI M TJIHKO3UABI

OOBACHNTH, KaKH€ BEIECTBA OTHOCATCS K ajKaJouJaM, M yKa3aTb UX POJb B
PacTUTEIBLHOM OpraHU3MeE.

OOBACHUTH TPUHILMIIBI KIaCCU(PUKAIIMKN aTKaJOUIOB M NPUBECTH IPUMEPHI
QJIKAJIOUJI0B, OTHOCSIIIMXCS K Pa3HbIM TPYIIIIAM.

JlaTb OMOXMMHMYECKYIO XapaKTEPUCTHKY AJIKAIIONI0B, COAEPKALIUXCS B JTUCTh-
X Tabaka, CeMEHax KJICIIEBHHBI, YEPHOIO Ieplia M JIIONHHA, yKa3aTh WX TOKCHY-
HOCTb M COJEPKAHNE B JTAHHBIX PACTUTEIBHBIX IPOTYKTaX.

JlaTh OMOXMMHUYECKYIO XapaKTEePUCTUKY aJKaJIOW0B XMHHOTO JIepeBa U ONUii-
HOT'O Maka, yKa3aTh UX COJAECPKAHUE B JAHHBIX PACTUTENIbHBIX POAYKTAX.

JlaTh OMOXMMHUYECKYIO XapaKTEPUCTUKY aKAJIOUAOB, SIBISIOMIUXCS MPOU3BO/I-
HBIMH IIypUHA U UH/0JA, YKAa3aTh UX COJAEPKAHUE B PACTUTEIbHBIX TPOTYKTaX.

JlaTh OMOXMMHUYECKYIO XapaKTEPUCTUKY aJKAJIIOUAOB, SIBISIOIIUXCS MPOU3BO/I-
HBIMHM TpOIlaHa. YKa3aTh UX (DU3UOJIOTMUECKOE NIEUCTBHE M COJEpKaHUE B PacTH-
TEJIbHBIX MPOIYKTaX.

VYka3aTh ajaKajaou]ibl, UMEIOUIUE apOMATUYECKYIO IPUPOY, U UX COJIEpKaHUE B
PACTUTENBHBIX MPOAYKTaX.

JlaTb OMOXMMHYECKYI0 XapaKTEpUCTHKY LHMAHOTEHHBIX TJIMKO3UIOB IIJIOJOB,
CEMsIH JIbHAa U HEKOTOPBIX Pa3HOBUAHOCTEHN BUKU U (paconu. YKa3aTh UX COAEpKaHUE
B JJAHHBIX PAaCTUTEJIbHBIX MPOAYKTAX.

Jlatb OMOXMMHYECKYI0 XapaKTEPUCTUKY TJIMKO3UAOB pembl, OpyCHUKU U TO-
JIOKHSIHKY, BaHWIH, (pJIAaBOHOUAHBIX IIMKO3UAOB. YKa3aTh WX COJEp)KaHUE B pacTu-
TEJIbHBIX ITPOYKTaX.

JlaTh OMOXMMHMYECKYIO XapaKTEPUCTUKY CTEPOUIHBIX MIMKO3UJO0B. YKa3aTh UX
(U3HOIOrNYEeCcKoe ICUCTBUE HA OPTraHU3M YEJIOBEKA U COAEPKaHUE B PACTUTEIbHBIX
MPOIYKTaXx.

JlaTh OMOXMMHYECKYI0 XapPaKTEPUCTUKY TIIMKOAIKAJIOUIOB PACTEHUN CEMEN-
CTBa MAaciIEHOBBIX. YKa3aThb MX JIEMCTBHE HA OPraHM3M 4YeJIOBEKa M COJEP)KAHHE B
PACTUTENbHBIX MPOAYKTAX.

JlaTb OMOXMMHYECKYIO XapaKTEPUCTUKY TIIMKO3UIO0B TOPUYMUIBl U XpeHa. YKa-
3aTh UX COJEpKaHHUE B ceMeHaX 4EpPHOM, OeNoi U capenTCKON ropyuiibl U B KOPHSIX
XpeHa.

VYka3zarh BAMSHHE NPUPOJHO-KIMMATUUYECKUX (PAKTOPOB U PEKUMOB MUTAHUSA
pacTeHM Ha HAKOIUICHUE aJIKAJIONJIOB U IIIMKO3UA0B B PACTUTEIbHBIX MPOIYKTaX.

Paznen 5. OcobenHocTH 00MEHA BeleCTB JIPeBECHBIX PACTEHUH

Tema 5.1. OcobennocTn GpoTOCHHTE3A M AbIXaHUS JJUCTBEHHBIX U XBOMHBIX
MOPOJ ApeBecHbIX pacTeHuil. 5.2. XuMHYeCKHii COCTAB IpeBeCHBIX PACTEHUI U
OMOXMMHYECKHE MPoIecChl CHHTE3a JpeBeCUHbI

VYkazarb 0COOCHHOCTH XMMUYECKOTO COCTaBa APEBECHUHBI XBOWHBIX U JINCTBEH-
HBIX JIPEBECHBIX PACTECHUHN U yCIOBUS (POPMUPOBAHUS ONTHUMATHHOTO COOTHOIICHHUS
OCHOBHBIX XHUMUYECKUX BEIIECTB B APEBECHON PACTUTEIBHON MPOAYKIIUH.
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OOBICHUTH BO3MOXKHBIE PA3IUYMsl MO COJACPKAHUIO KJIETYATKU Y Pa3IMYHbIX
JIPEBECHBIX PACTEHUIN U NapaMEeTPbl U3MEHEHUS 3TOrO MOKA3aTeNs B 3aBUCUMOCTH OT
YCIIOBUU OKPYXKAIOILIEH CPEbI.

OOBICHUTH BO3MOKHBIE PA3IMYMsl 110 COCTABY U COJECPKAHUIO T€MUIICIITION03
y pa3IUYHBIX JAPEBECHBIX PACTEHUU W MapaMeTpbl U3MEHEHMS ATUX TOKa3arejeld OT
YCIIOBUU OKPYXKAIOLIEH CPEIbI.

VYkazarb cozepxaHue U COCTaB JIUIUI0B B BEr€TaTUBHBIX OpraHax, IPEBECUHE
Y CEMEHaX XBOWHBIX U JIUCTBEHHBIX JPEBECHBIX PACTECHUMN.

J1aTh XapakTEpUCTUKY COAEPKAHUS U COCTAaBa a30TUCTHIX BEILIECTB BEreTaTUB-
HBIX OPraHOB, APEBECUHBI U CEMSIH PA3JIMYHBIX TPYIII JIPEBECHBIX PACTEHUM.

OOBICHUTH, KaK H3MEHSETCS XHUMHYECKHUH COCTaB JIPEBECHMHBI XBOWHBIX U
JIMCTBEHHBIX JPEBECHBIX PACTEHUN B 3aBUCHUMOCTH OT IPUPOJHO-KIMMATHYECKHUX
YCJIOBHU.

O060CHOBAaTh BO3MOKHOCTh UCIIOJIB30BAHUS CBEJIEHUN O cocTaBe U3()epMEHTOB
JUJISl XapaKTEPUCTUKU T€HOTUIIOB JIPEBECHBIX PACTEHUM U U3YyUECHHS] UX CIIOCOOHOCTH
K aJIafTalliy B pa3HbIX NPUPOAHO-KIMMATHUYECKUX YCIOBUSIX.

OOBICHUTP OCOOEHHOCTH OMOXMMHUYECKHX IMPOLIECCOB (POTOCHHTE3a y XBOW-
HBIX M JIUCTBEHHBIX JPEBECHBIX pacTeHu. [loka3aTk. Kak 3TO BIUSIET HA COAEpKaHUE
BOKHEHIINX XUMUYECKUX BEIIECTB B BET€TATUBHBIX OpraHax U APEBECUHE.

OOBICHUTH OCOOEHHOCTH OMOXMMHUYECKUX TPOIIECCOB JbIXaHUS Y XBOMHBIX U
JIMCTBEHHBIX IPEBECHBIX pacTeHui. [loka3zaTh, Kak 3TO BIUSET HA COAEPKAHUE BAXK-
HEWIINX XMMAYECKUX BEIIECTB B BET€TATUBHBIX OPraHax U JPEBECHHE.

[TokazaTe cnenupuKy XMMHUYECKOTO COCTaBa M COJEP)KaHMS JIMTHUHA y pa3-
JUYHBIX TPYII APEBECHBIX PACTCHUI U OOBICHUTH, KaK 3TO BIUSAET HA KAYECTBO JIpe-
BECHOU MPOYKIIHH.

[TokazaTe cnenuduKy XMMHUYECKOTO COCTaBa M COJEPKAHMS NYOWJIbHBIX Be-
IIECTB Y PA3JIUYHBIX TPYII IPEBECHBIX PACTCHUN U OOBSICHUTH, KaK 3TO BIUAET Ha
Ka4eCTBO JIPEBECHOUN MPOIYKIIHH.

VYka3aTh cofepKaHu€e U COCTaB TEPIICHOMIHBIX COEAMHEHUN U 3(PUPHBIX Macell
B BET€TATUBHBIX OpraHax, JIPEBECMHE U CEMEHAX Pa3JIMYHBIX IPYIN JIPEBECHBIX pac-
TCHUMU.

[Toka3aTh XMMHUYECKUN COCTAB CMOJIBI JPEBECHBIX PACTEHHU W BO3MOKHOCTH
€€ UCMOJIb30BaHUS JJI1 XUMUYECKOM NIepepadoTKu.

OOBICHUTH, OCOOCHHOCTH COCTaBa U COJIEPKAHUSI MHHEPAIbHBIX BEIIECTB B
MPOAYKIMU JIPEBECHBIX PACTEHUN B 3aBUCMMOCTH OT F'€HOTHUIIA U YCIOBUU OKpYyXka-
FOLIEH CPEIBI.

Paznen 6. [Ipumenenue uu@poBbIX TEXHOJIOTHHI ISl cOOpa, mepeaaydn, XpaHeHUs
HHoOpMaIMU ¥ aHAJIM3a JAHHBIX B 00J1aCTH OMOXMMUM IPEBECHBIX PACTEHHU I

VYkazarp, Kakue Hu(pPOBbIE TEXHOIOTUU cOOpa JaHHBIX MOTYT OBITh UCTIOIB30-
BaHBI B 00J1aCTH OMOXUMUU JPEBECHBIX PACTCHHUIMA.

OObACHUTH, Kakhe HU(PPOBbIE TEXHOJOTHUH NPUMEHSIOTCA Ul Tepefadyd u
XpaHeHus: HHPOpMaIIH.

Jlatb 0O0BsicHEHHE, Kakue IU(PPOBbIE TEXHOJIOTUHA MOTYT OBITh MCIOJB30BaHBI
JUIA aHaJIK3a, ONTUMHU3AIMK JAHHBIX W BO3MOXKHOCTHU MX HCIOJB30BaHUS JJIS MPO-
THO3UPOBaHUs OMOXMMUYECKUX MPOLIECCOB B IPEBECHBIX KYJIbTypax.

30



OOBSACHHUTD, KaK UCTIOIB30BATh TIOUCKOBBIE cucTeMbl Yahoo! u Pambnep as
cOopa JaHHBIX IO XUMUYECKOMY COCTaBY PACTUTEIIbHON MPOTYKIIUH.

Jath 0OBsCHEHHE, KaK MPUMEHSIIOTCS METOAbl JTUCTAHIMOHHOTO 30HIAUPOBA-
Hus 3emiin 3 kocmoca U ['MC-TexHon0ruu 111 KOHTPOJIST Pa3BUTHUS U JUATHOCTUKH
MTUTaHUS JPEBECHBIX PACTCHUM.

VYka3aTb, Kakue UMEIOTCS CBEJIEHUs O TpuMeHeHun poboToB u BIJIA B mensax
MIPOTHO3WPOBAHUS XHMHYECKOTO COCTaBa M KAY€CTBA PACTUTEILHOM MPOAYKITUH.

JlaTh 00BsICHEHWE, KaK HCIOJb30BaTh HU(PPOBBIE SKOCUCTEMBI SIHIEKC U
Google ams coopa uHGOpMAIUK IO TPOTHO3UPOBAHUIO OMOXUMHUYECKHUX MPOLIECCOB
dbopMupOBaHUS ypOXKasi U Ka4eCTBA PACTUTEIILHON MTPOTYKIIUH.

OOBICHUTH, KaK MOXKET HCIOJB30BAThCS TEXHOJOTHUS JTIOTIOJIHEHHON peabHO-
CTH B UCCJICIOBAHUSX IO OMOXMMUH JIPEBECHBIX PACTEHUH.

JlaTb 0OBsICHEeHHE, KaKhe OIlepalldd BBIIOIHAIOT poOoTel Tom, Angus,
Genesis.

KoHTposibHbIE paOOTHl MPOBOASATCS HAa MPAKTHUECKUX 3aHATHsAX. [Ipu moaro-
TOBKE K KOHTPOJIbHBIM paboTaM CTyAEHTaM PEKOMEHIYETCS U3YUUTh TEOPETUYECKHM
MaTepuanl COOTBETCTBYIOLIMX Pa3JeioB y4eOHOU NUCHMIUIMHBI IO KOHCIEKTaM JIeK-
IMI U 0 PEKOMEHIOBAaHHBIM y4eOHUKaM U y4eOHbIM 1mocoOusm. JlJis caMOKOHTPOIIS
CBOMX 3HAaHUN HEOOXOAMMO OTBETUTH HAa BOIPOCHI, COJAEPKALIMECS B METOINYECKUX
MaTepuaiax 1o Kaxiaon TeMe yueOHOW TUCUUIUIMHBI, BBIIIOJIHUTD 3a/1aHUs K IPAKTH-
YECKUM 3aHATUSAM M TECTOBBIEC 3aJaHMs C OoTBeTaMu. Kpome TOro, CTyJleHT HMeeT
BO3MOYKHOCTB ITOJIYYUTh KOHCYJIBTALIMH Y IIPENOIABATEINS B COOTBETCTBUU C €r0 Ipa-
(UKOM TEKYIIUX KOHCYJIbTaLlUH.

IlepeyeHnb BONPOCOB, BLIHOCHMBIX HA MPOMEKYTOUHYIO aTTecTaluio (3a4er)

1. CrpoeHue u cBOHCTBa MOHOCAXapHUIOB.

2. buoxmMmueckas XxapakKTepUCTHKA OJUTOCaXapuaoB.

3. CtpoeHnue u o0mue CBOMCTBA KpaxMaia U MOTH(PPYKTO3HIOB.

4. buoxumuueckas XapaKTepUCTUKa KJIETYATKH U TEMUUEIUII0NI03, UX COAEpKa-
HUE B JPEBECHBIX PACTCHUSIX.

5. CrpoeHue u CBOWCTBAa MEKTUHOBBIX BEIIECTB, KAMEACH U CIM3e U UX OMOJI0-

TUYECKasi poJib.

CrtpoeHnue 1 001111e CBOMCTBA KUPOB.

7. CtpoeHue, CBOWCTBA U COJEPKAHUE B pacTeHUSIX (HOCPOrIULIEPUIOB U CTEPO-
UJHBIX JIUIIHJIOB.

8. CrtpoeHue u Ouonoruyeckas posb rIMKOJIUINIO0B U BOCKOB.

9. OcHOBHBIE KOHCTaHTBI KUPOB M MX HCIIOJIb30BAHUE ISl XapAKTEPUCTUKHU Ka-
YECTBA PACTUTEIIBHBIX MACEIL.

10. BaxHeiime aMUHOKHUCIOTHI pAaCTEHUI U X OMOJIOTUYECKAs POJIb.

11. Ctpoenue, CBOMCTBA M (PYHKITUN OCITKOB.

12. CocraB 0eIKOB APEBECHBIX PACTCHHIM.

13. buonornyeckast nUTaTeIbHas ICHHOCTh PACTUTENIBHBIX OEJIKOB.

14. Ctpoenue, cBOMCTBA U PYHKIIMH HYKICOTUAOB B PACTUTEILHOM OpraHU3MeE.

15. Ponp BUTaMHHOB B OOMEHE BEIIECTB PACTEHUI U MX 3HAUCHHUE B MUTAHUU Ye-
JIOBEKa M KOPMJICHUU )XKUBOTHBIX. [loHATHE 00 aHTUBUTaAMHHAX.

o
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16. Ctpoenue u OuojorndecKas pojib BATAMMHOB — TUaMUHA, prubodIiaBuHa, m1-
pUIOKCUHA, [TMaHOoKoOanaMuHa. X cojep:kanue B pacTEHUSIX.

17. buoxumuyeckas XapakTepUCTUKA BUTAMUHOB, PACTBOPUMBIX B JKUpaX U HUX
coJiepKaHue B pACTCHUSIX.

18. Ctpoenne u Ouosiorudyeckas: pojib BUTAMHHOB — aCKOPOWHOBOM KHCJIOTHI,
IIUTPUHA, HUIKOTHHOBOW KHCIIOTBI. VX cofiepikaHue B pacTCHUSX.

19. buoxumudeckass XapakTepUCTUKA BUTAMHUHOB — MMAHTOTEHOBOW M (HOIMEBOM
KHCJIOT, OMOTHHA, MUOMHO3HUTA, S-METHJIMETHOHUHA.

20. ITytu o6pazoBanus AT® B pacTeHUSIX.

21. Ucnionp30BaHUE OCHOBHBIX TEPMOAMHAMUYECKUX (PYHKIIUN I XapaKTepu-
CTUKU OMOXUMHYECKUX PEAKIIHA.

22. IlpuHIUIIBEI pacyeTa U3MEHEHHUST CBOOOIHOM SHEPTrUU B X0A¢ OMOXHMHYECCKUX
IIPEBPALICHUM.

23. MakpospruyecKkiue COeAMHEHNS U UX POJIb B OOMEHE BEIEeCTB OPTaHU3MOB.

24. Ctpoenue u o01ue cBoicTBa (hepMEHTOB.

25. MexaHu3Mm neicTBrs EpPMEHTOB.

26. Knaccudukarus 1 eTUHUIBI aKTUBHOCTH (JEPMEHTOB.

27. I30¢epMeHThI U UX POJIb B )KU3HEACSITETLHOCTH PACTEHUH.

28. 3aBHCUMOCTH AeHCTBHs ()EPMEHTOB OT YCIOBHM OKPYKAIOIIEH Cpenbl (TeMIie-
patypa, pH, koHIIeHTpanus cyocTpara).

29. AKTUBATOpPHI U THTUOUTOPHI (HEPMEHTOB.

30. Perynsiusi akTHBHOCTH KOHCTUTYTUBHBIX U UHAYIHOETHHBIX (DEPMEHTOB.

31. MexaHu3M aIoCTePUYECKOM perysanuu pepMeHTaTUBHOM aKTUBHOCTH.

32. [lytn accumunsiiuu yriekuciaorsl y Cqu C; — pacTeHHUH.

33. OCcHOBHBIE TyTH B3aMONPEBPAIICHUNA MOHOCAXapUIOB.

34. Ilento3odochaTHbIil MyTh OKUCICHUS YTIIEBOJOB U €r0 OMOJIOTHYECKAs POJIb.

35. CuHTE3 U pacnaj 0JIMrocaxapHuaoB.

36. buocuHTe3 u pacnaja Kpaxmasna.

37. buocuHTte3 U pacnaa NoJuPpyKTo3ua0B, KIETYATKH, MEKTUHOBBIX BEIIECTB U
reMUIEIUTIONO03.

38. ConeprkaHue caxapoB U MOJIUCAXaPUIOB B PACTUTENbHON MPOIYKIUH.

39. brocrHTe3 HACBIIIEHHBIX KUPHBIX KHUCTIOT.

40. buocrHTE3 HEHACHINIEHHBIX KUPHBIX KUCIIOT.

41. OcHOBHBIE 3Tallbl CUHTE3a AUJITJIUIIEPUHOB U3 YTIJIEBOJIOB.

42. Pacian »KupoB # alib()a-OKUCIECHUE KUPHBIX KUCIOT.

43. MexaHu3M [-OKUCICHUS KUPHBIX KUCIIOT.

44. buocunres u pacnaj GochonunuaoB, TIUKOIUIUIOB U CTEPOJIOB.

45. ' TMOKCWIIaTHBINA LIMKJI ¥ €r0 OHuojiornyeckasi poJib.

46. Bo3MOXXHBIC TTyTH MPEBPACHUS JIUIHIO0B B YTJICBO/IbI.

47. buocuHTe3 U O0UIME MYTH MTPEBPAIICHHUS AMUHOKHUCIIOT.

48. MexaHu3Mbl ACCUMUJISIIIME aMMOHUMHON U aMHTHOM (popM a30Ta.

49. MexaHu3M BOCCTAaHOBIICHUSI HUTPATOB U MPUYMHBI UX HAKOILJICHUS B PaCTCHU-
AX.

50. MexaHu3Mbl CBA3BIBaHUSI U30BITOYHOTO aMMHUAKa B PACTEHUSX.

51. buoxuMuyeckue mpoiecchl CAMOMOTHYECKOM a30T(hUKCAIIUN.

52. Ctpykrypa u 6uonorudeckas poias JJHK.
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53. CtpoeHue u OMOJIOTHYECKAs POJIb pUOOCOMHOM, MATPUYHOM U TPAHCIIOPTHOM
PHK.

54. Hexkneoruansiii coctaB JJHK u PHK.

55. Hykneoruansiii ko PHK u npuniunel nepegayu reHeTHdecko mHbOpMa-
IUH.

56. Mexanusm perukanuu JTHK.

57. Mexanusm cunre3za PHK.

58. Mexanu3m OMocuHTE3a OEIKOB U HYKJICOTHIOB.

59. Pacnas HyKJI€MHOBBIX KHCIIOT, HYKJIEOTHIOB U O€JIKOB.

60. ®eHobHBIC COETMHEHUS M UX (DYHKIIMH B PACTUTEIBHBIX KIIETKAX.

61. TepnieHOMIHBIE COETMHEHUS U d(PUPHBIE Maca.

62. Ankaaouabl U TITMKO3UIBI PACTCHHM.

63. OcobeHHOCTH (hOTOCHMHTE3a IPEBECHBIX PACTCHHIA.

64. OcoOeHHOCTH ABIXaHUS JTPEBECHBIX PACTCHUN

65. X¥MHUECKHUil COCTaB BETETATUBHBIX OPTAHOB M CEMSIH IPEBECHBIX PACTECHUH.

66. bruoxuMuueckne Mporecchl CHHTE3a IPEBECHUHEI.

67. buoxuMuueckne TPOIECCHl CHHTE3a 3alacHBIX BEIIECTB B BETETATUBHBIX U
PENPOTYKTUBHBIX OpPTaHaX APEBECHBIX PACTCHHM.

68. Vcnonp3oBanne MUQPPOBLIX TEXHOJOTHHA IJIs cOOpa, mepemadyud U XpaHEHHs
uH(popMaIu B 00JaCTH OMOXUMUU PACTCHUM.

69. [lpumenenue UQPPOBBIX TEXHOJOTHI aHANIM3a JAHHBIX U BO3MOXKHOCTU HX
UCIIOJIb30BAHUS /11 TTPOTHO3UPOBAHUSI OMOXMMHUYECKUX IMPOIIECCOB U Kaue-
CTBa ypoKasi CEIbCKOXO3SICTBEHHBIX KYJIBTYP.

6.2. Onucanue mnoka3atejeil M KpUTepPUEeB KOHTPOJISI YCINEeBAEMOCTH,
ONMUCAHNE HIKAJ OlleHNBAHUSA

JIJisi OLlEHKW 3HAHWW, YMEHHM, HaBBIKOB M (POPMUPOBAHUS KOMIIETCHIIUNA I10
JTUCUUIUIMHE TPHUMEHSETCS 0aJIbHO-PEeHTHHIOBAasl CUCTEMAa KOHTPOJIA U OLEHKH
YCIEBAEMOCTH CTYJICHTOB.

B ocHoBy 6amibHO-peiiTuHroBoit cucteMol (bPC) monokeHbl NpUHIUIIBI, B CO-
OTBETCTBUHU C KOTOPHIMH (DOPMHpPOBAHUE PEHUTHHTA CTYACHTA OCYIIECTBISETCS B XO-
JI€ TEKYIIEro, MPOMEXYTOYHOTO KOHTPOJISI K MPOMEXYTOYHOM aTTeCTalluy 3HAHUM.

Texymmii KOHTPOJIb N0 pazfenaM Kypca IPOBOAUTCS MO MEPE 3aBEPIICHUS UX
n3yueHus. [1o utoram pediTUHIOBOM OLEHKHU CTYAEHTHI JOIYCKAKOTCS K Caue 3a4era,
ecii cyMMa 0aJuIoB MO UTOTaM TEKYIIETO KOHTPOJS MX YCIIEBAEMOCTH COCTaBIISET
He MeHee 60.

[Ipr HECBOEBPEMEHHOM BBINIOTHEHUN CTYJEHTAMHM 33IaHU TEKYIIEro KOH-
TpoJii 0€3 yBaXUTEJIbHOW MPUYMHBI MO pEHICHHIO0 Kadeapsl Oaibl peUTHUHTOBOM
OILICHKU MOTYT cHIKaTbest Ha 10-30 %. B koHile yueOHOro ceMectpa UTOTU TeKYIen
YCIEBAEMOCTHU MIPOCTABIISIOTCS B BUJIE CYMMbI 0aJlIOB.

[IpoMexyTOUHBI KOHTPOJIb 3HAHWWA, YMEHUU M BIAJEHUN CTYIAEHTOB IO JUC-
LUIJIMHE OCYUIECTBJISIETCS B BUJAE 3a4e€Ta, KOTOPBIM MPOBOAUTCS C LEIbIO OLEHKH
YPOBHSI OCBOEHHUSI MU TEOPETUYECKUX 3HAHUI, Pa3BUTHS TBOPYECKOIO MBILIIEHUS,
NpUOOpPETEHUSI HABBIKOB CaMOCTOSITENIbHOM pa0OThl, YMEHUS CHHTE3UPOBAThH MOJIY-
YEHHbIC 3HAHUS U MPUMEHATHh UX JUIsl PELICHUs MMPAKTHYECKUX 3a7ad. 3a4eT MpPOBO-
IUTCs B ycTHOM (hopme 1o BompocaM k 3adery (ctp. 29-31). [IpuHumaromuii 3auet
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IpenoAaBaTeiib UMEET NMPABO 33a/1aBaTh CTYAEHTaM JIONOJIHUTEIbHBIE BOIPOCHI, Ja-
BaTh 33J1a4d W NPUMEPHI IO IporpaMMe JaHHOM AucuuiuinHbl. [lepecnada 3auera
noryckaeTcsl He OoJiee IByX pa3. TpeTuit pa3 nmepeciaya 3auera OCyIlIeCTBIAETCS Te-
pen KOMUCCHUEN, HA3HAYAEMOU JUPEKTOPOM UHCTUTYTA.
CTpYKTYpHO-I0THYeCKas CXeMa U3yYeHHs] Y4eOHOM JUCUMIIJINHbBI
«bunoxumus 1peBeCHbIX PACTEHUI»

3 rox obyuenmns, 6 cemecTp

Pazgea 1. «CTtpoenue, cBoOiicTBa U OMOJIOTHYEC-
KHe (PYHKIIUM OCHOBHBIX OPraHUYeCKHMX BellecTB
pacTeHuii»

Oo01ee KOJIMYECTBO 0A/LIOB - 24
Tempbl 1.1, 1.3 — mo 7 6a,1710B
Tembl 1.2, 1.4 — mo 5 6ayj10B

KonTposabHble padoThI M0 TEMaM

TecTupoBanue o pasuesny

1-13 6an/10B — He3a4éT 14-24 6anna — 3a4éT
4

Paznen 2. «bnoxumuyeckas 3Hepreruka u gep-

MEHThD)

Oo1Iee Koan4ecTBo 0aJI0B — 14
Tema 2.1 — 8 6a/10B
Tema 2.2 — 6 6a/1510B
KoHnTposabHbIe padoThI 10 TEMaM
TecTupoBanue no pasueiy
1-7 6annoB — He3a4ET 8-14 6ay10B — 32a4€T

3
Pa3znen 3. «O0MeH yriieBoaoB, JTUNHIA0B U a30THC-
ThIX BEIIECTBY
Oo6uree koaugecTBo 6a110B - 30
Temnl 3.1, 3.2 — o 9 6a/10B
Tema 3.3 — 12 6aju10B
KonTpoJsbHbie padoThl 10 TEMaM
TecTupoBanue no pasueiny
1-16 6aj10B — HE3AUYET 17-30 6any10B — 3a4€T

3
Pasnen 4. «BemecTBa BTOPUYHOTO MPOUCXOKIEL-
HHUS»
Oo6mee koanuecTBo 6aL10B — 10
Temsbil 4.1, 4.2 — mo 5 6a1710B
KonTpoJsbHbie padoThl 10 TEMaM
TecTupoBanue no pasuesny
1-5 6ans10B — HEe3aUET 6-10 6an10B — 324éT

4
Pa3zgea 5. «OcodenHOCTH 00MeEHa BelleCTB JpeBec-
HBIX PaCTeHUI»
Oo01ree KoJIu4ecTBO 0217108 — 12
Templ 5.1, 5.2 — o 6 6a/10B
KonTpoJsbHbie padoThl 10 TEMaM
TecTupoBanue no pasuesny
1-6 6ans10B — HE3a4YET 7-12 6a1J10B — 3a4€T
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Pa3nea 6. «IIpumeHenne nu@pPoBHIX TEXHOJTOTHIA
1Jis cOopa, mepeaavyu, XpaHeHusi HHPopManuu 1
aHAJIM3a JAaHHBIX B 00,1aCTH OMOXMMMH JpeBec-
HBIX pacTeHui»

Oo61ree koanyecTso 0aL1oB — 10

1-5 0a1J10B — HE3AYET

6-10 0a110B — 32a4éT

Jomyck K 3a4eTy — He MeHee
60 6as110B

4

3auer Mo y4eOHOM TMCHUIINHE \

Kpurtepun oneHnBaHuA pe3yJbTATOB 00y4eHH S

Tabmuma 7

Onenka

Kpurepun oueHuBanus

Bricokumnii ypo-
BEHb «5»
(oTIMYHO)

OIICHKY «OTJIHYHO» 3aCIYXKUBAET CTYACHT, OCBOMBILINMA 3HAHUS, yME-
HUSl, KOMIIETEHLIUU U TEOPETUYECKUI MaTepuan 6e3 mpoOesioB; BhIOJI-
HUBIIWHN BCE 3aJaHUs, IPEAYCMOTPEHHbIE y4eOHBIM TUIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; IPAKTUYECKUE HABBIKH MPOPECCUOHANBHO-
r'o IPUMEHEHUSI OCBOCHHBIX 3HAHHUH C(HOPMHUPOBAHBI.

KomnereHnnuu, 3aKperyi€HHbIe 3a JUCUUILUIMHON, C(POPMUPOBAHBI HA
YPOBHE — BHICOKHH.

Cpennuii ypoBeHb
«4»
(xopor1o)

OLICHKY «XOPOILLO0» 3aCITYKUBAET CTYJICHT, IPAKTHUECKU TOTHOCTHIO
OCBOMBILINY 3HAHUS, YMEHHUI, KOMIIETCHIIUN U TEOPETUYECKUM MATEepU-
a, yueOHbIe 3aJJaHKs He OIICHEHbl MAaKCUMAJIbHBIM YHCIIOM 0aJljioB, B
OCHOBHOM C()OPMHUPOBAIT MPAKTUICCKUE HABBIKH.

Komnerennumn, 3aKperyi€HHbIC 3a JUCHUILUIMHON, C(POPMUPOBAHBI HA
YPOBHE — XOpOo1Hii (CpeaHuii).

[ToporoBsiii ypo-
BEHb «3» (ynoBie-

OILICHKY «Y/0BJIETBOPUTEJIBLHO» 3aCITY)KHBACT CTY/ICHT, YACTUYHO C
HpO6CHaMI/I OCBOUBIINHU 3HAaHUA, YMCHHA, KOMIICTCHIIUA U TCOPCTHUYIC-
CKHI MaTepuall, MHOTHE y4eOHbIE 3aJaHUs TUOO HE BBITTOIHII, TH00

OHH OLCHCHbI YHUCJIIOM 6aJ'IJ'IOB 6JII/I3KI/IM K MUHUMAJIBHOMY, HCKOTOPELIC

TBOPHUTEIHHO)
MPAKTUYECKHE HAaBbIKK HE CPOPMUPOBAHBIL.
Komnerenuuu, 3akpenia€HHble 3a AUCHUIIIIMHON, C(POPMHPOBAHBI Ha
YPOBHE — I0CTATOYHBIM.
MuHUMAaNbHBIA | OLIEHKY «HEYAOBIETBOPUTEIBHO» 3aCIIY)KMBAET CTY/IEHT, HE OCBOMBIIUI
YPOBEHB «2» (He- | 3HAHUS, YMEHUS, KOMIIETEHIIMU U TEOPETHUYECKHUN MaTepuan, yuyeOHbIe
YAOBJICTBOpH- 3alaHuA HC BBINTOJIHUIL, IPAKTUYCCKUC HABBIKHA HC C(bOpMI/IpOBaHBI.
TEJILHO) KomnereHnuuu, 3aKperyi€HHbIC 33 JUCHUILUIMHON, He ¢)OPMHUPOBAHBI.

7. Y4eOHo-MeTOoAu4YecKOe U HH(popMAIMOHHOE 0O0ecnieyeHue TUCITUTIMHBI
7.1. OcHOoBHas JIUTEpPATYypa

1. Houkor H.H. buoxumusi npeBecHbIX pacTeHuil: yuyeOHoe mocodue, 4. l.
Crtpoenue, cBOMCTBa M OMOJIOTMYECKHE (DYHKIIMH OPTraHUYECKHUX BEILECTB.
buoxumnueckas snepretuka. — M.: UznarensctBo PI'AY — MCXA umMmenu
K.A. Tumupszena, 2016. - 199 c.

2. HoBuxkoB H.H. buoxumusa npeBecHbIx pactenuii: yueOHoe mocobue, 4. |l.
Ocob6ennoctu ooMmena Beriects. — M.: U3narensctBo PITAY-MCXA nMmenu
K.A. Tumupsszesa, 2016. — 160 c.
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3. HouxkoB H.H. buoxumus cenbCKOXO3SHCTBEHBIX PACTCHUMN: YUYEOHHK IS
6akanaBpoB. — M.: ®I'BHY «Pocundopmarporex», 2017. - 579 c.

7.2. JlonoJIHUTEJIbHAS JIUTEpaTypa

1. bysmakoB B.B., Mensener A.B. [Ipon3BoACTBO NPOAYKIIMU PACTEHHUEBO/I-
CTBa, CBOOOJIHOM OT HUTPATOB M NecTulinaoB. — M.: PocAKOarpo, 2007. — 37
C.

2. BeperennukoB A.B. ®usnonorus pacrenuii. — Boponex: Boponexckas roc-
yAapCcTBEHHas JiecoTexHuueckas akagemus, 2002. — 272 c.

3. I'pubos JLLA., bapanoB B.1. Ot monexyn k xu3nu. — M.: URSS : Kpacang,
2012. -207 c.

4. Jlocosn P., Dmmuot I., ot VY., Ixonc K. CnipaBounnk 6uoxumuka. — M.:
Mup, 1991, —453 c.

5. 3ampoméroB M.H. ®eHonbHBIE COEAMHEHUS: PAaCIpOCTPaHEHUE, META00IN3M
u ¢pyHKuMU B pacteHusx. — M.: Hayka, 1993, — 271 c.

6. HosuxkoB H.H. buoxumuueckas snepretuka. — M.: P’AY — MCXA umenu
K.A. Tumupsszesa, 2009. — 46 c.

7. Houkor H.H. buoxumus pacrenuii: yueOHUK ajia By30B ¢ rpudpamu YMO u
MunucrtepcTBa cenbckoro xo3siicra P®. — M.: KonocC, 2012. - 679 c.

8. HoeukoB H.H. buoxumudeckne ocCHOBBI (hOPMUPOBAHMS KadyeCTBA MPOYK-
MU PacTEHUEBOJACTBA: yueOHoe mocobue ¢ rpudpom YMO. — M.: Uznarens-
ctBo PTAY — MCXA umenu K.A. TumupsizeBa, 2014. — 194 c.

9. YepnukoB B.A., UrnateeBa C.JI. be3omacHOCTh MPOJOBOIBLCTBEHHOTO CHIPhS
U IPOAYKTOB MUTAHUS U3 PAaCTUTEIHHOTO Chipbsi. — M.: Pocunpopmarporex,
2017.- 136 c.

10.1lep6akoB B.I'., JlobanoB B.Il. buoxumus u TOBapoBEIACHHE MACIUYHOTO
ceipbs. — M.: KonocC, 2003, — 360 c.

7.3. HopmaTuBHbBIE IPaBOBbI€ AKTHI
Her.

7.4 MeToauyeckne yKa3aHHMsl, pPeKOMEHAAllMM W [pyrue MaTepuUabl K
3aHATHAM

1. HoBukos H.H., Tapa3zanosa T.B. JlabopaTopHbIil IpaKTUKyM 110 OUOXUMUU
pactenuil. — M.: U3narensctBo PI'AY — MCXA umenu K.A. Tumupszesa, 2012, —
98 c.

2. TapazanoBa T.B., HoBukoB H.H. TectoBble 3amaHus 1O IJUCIUILIMHE
«buoxumus pactenuit». —M.: U3a. PTAY-MCXA umenn K.A.Tumupsizena, 2008, —
108 c.

8. [lepeyeHn pecypcoB HH(POPMALNMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTH
«/HTEepHeT», He0OXOAUMBIX IJISl 0CBOCHH S JUCHUILTHHbBI

www.studentlibrary.ru — smextpoHHoe m3nanue ydyeOHuWKa «buoxmmus pacre-
Huii» / HoBukoB H.H. — M.: KonocC, 2013. — YueOHuku u y4eOHbIC TTOCOOUS IS
CTYJICHTOB BBICIIIUX YUYE€OHBIX 3aBEICHUH.

files.lbz.ru — snexkrponHoe nzmanue yueOHuka «bruoxumus pacrenuity / Xenar
I'.B. — M.: BUHOM. Jlabopatopus 3Hanuii, 2014. — 474 c.
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http://www.studentlibrary.ru/

Y4eOHO-METOUYECKUN KOMILJIEKC CIEHHUAIBbHOTO Kypca Mo (OPMUPOBAHHIO
KJIFOUEBBIX KOMITeTeHIIMM 1udpoBoii s3xkoHomuku / otB. pea. T.C. Koraesa, A.T. Ca-
OueB  [dmekTpoHHBII  pecypc] — pexum  goctyma. —  URL:  https:
/lyadi.sk/i/Imys80d2mMGppw.

CepBUC 1O OCBOCHHIO KOMIIETEHUUN HHUPPOBON HKOHOMHUKHU «YHHUBEPCHUTET
HaIMOHAIBHOM TexHojIornueckoi nanimatusel 2035: https://2035.university.

9. [lepeyeHb MPOrpaMMHOro odecrnevyeHuss 1 HHPOPMANMOHHBIX CIPABOYHBIX
cucTeM

Doal — 6a3a JaHHBIX HHOCTPaHHBIX KYPHAJIOB;

KoHncop, Arpornounck — coBpeMeHHbIE 0a3bl JaHHBIX;

Pedeparusnas 6a3a nanasix Arpukona u BUHUTH,

ChemEXper - mouck coeAMHEHNI B Pa3IMYHbIX 0a3ax JaHHBIX;

ISI's Reaction Citation Index (RCI) — 6a3a maHHBIX IO XHMHYECKAM PEAKITUAIM;

PubSCIENCE - gocTyn K aHHOTAIUSAM CTaTel B XKypHaIax;

Cambridge Crystallographic Data Centre — morckoBasi cucTema o CBOHCTBaM
BemiecTB B 0aze Cambridge Structural Database;

BA3A JAHHBIX "XMUMUA" Becepoccuilckoro MHCTUTYTa HAYYHOM M TEXHU-
yeckoir nHpopmanuu (BUHUTU) - nocrynen pazaen no Gpu3nMKo-XMMHUUYECKON OHO-
JIOTHH;

MDL Information Systems — uHpOpMaIIMOHHO-IIOUCKOBAsL CHCTEMa B 00JIACTH
€CTECTBEHHBIX HAYK U XMMUH,

AntiBase 2.0 — 6a3a qaHHBIX IPUPOITHBIX BEUIECTR;

Rambler, Yandex, Google — nH(pOpMaIMOHHO-CIIPAaBOYHBIC U ITOMCKOBBIC CH-
CTEMBL.

10. Onucanue MaTepUuaJIbLHO-TEXHUYECKO 0a3bl, HEOOXOAMMOI IS
OCYIIeCTBJICHUS 00PA30BATEILHOIO MPOIecca MO JUCHUILINHE

JIist peanuzanuy MporpamMMbl MOATOTOBKH MO AMCHUILUIMHE «buoxumust ape-
BECHBIX PACTEHUI» MepeueHb MaTepUaTbHO-TEXHUYECKOTO 00ECIIeYeHHs BKIIOYAET:

1. CnennanbHOE MOMENIEHUE 1JIs1 TPOBEACHUS 3aHATUN JIEKIIMOHHOTO TUIIA;

2. Cneuuanu3upoBaHHbIE ayTUTOPUHU JIJISl TPOBEICHUS MPAKTUUYECKUX 3aHATUM,
IPYNIOBBIX M WHAUBUAYAIbHBIX KOHCYJbTAlUWA, TEKYIIEr0 KOHTPOJS U MPOMEXKY-
TOYHOM aTTECTaIUU;

3. [Tomemienus At CaMOCTOSITENILHOM paboThI;

4. Tlomenienus Ijsl XpaHEHHs] PEAKTHBOB, XMMHUYECKON MOCYAbI, MpoduiIak-
TUYECKOTO 00CITy)KHBaHUSI 000PYTI0BAHUS.

Kadenpa pacronaraer cieayonmmu y4eOHbIMU TPHOOpPaMU U MHCTPYMEHTA-
MU: TEpPCOHAIBHBIE KOMIBIOTEPHI, MYJIbTUMEIUNHBIA MPOEKTOpP, CKaHepbl, KOMU-
pOBaJIbHBIE ammapaTbl, HEOOXOJUMBIA IMEPEYCHb AHATUTHYECKOTO O0O0PYIOBaHHUS
(Tabm. 8).

TaOmuma 8
Cgenennsi 00 00eCnIe4eHHOCTH CNIENMAIN3UPOBAHHBIMHU AYAUTOPHUSAMHU,
KaOuHeTaMu, JJad0paTOPpUsIMH

HanmeHoBaHHE cCielIHAJIbHBIX IO~
MeIlleHUi 1 MoMeleHni 1JIsl caMo-
CTOATEILHOM padoThl (Ne yuyeOHOTO

OCHAIEHHOCTH CHEeNAJLHBIX IOMEIEeHNIT U MMoMelle-
HUI V151 CAMOCTOATEIbHOI padoThI
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http://newsearchch.chemexper.com/search/index.shtml?searchClose=quicksearch,powersearch,mixedsearch&target=structure&format=ccd&options=brandqtyoffer&forGroupNames=
http://www.chemweb.com/databases/rci/html/welcome.htm
http://www.osti.gov/pubscience
http://www.ccdc.cam.ac.uk/
http://www.viniti.msk.su/
http://www.mdli.com/
http://www.mdli.com/

Kopmyca, Ne ayTuToOpuu)

1

2

Yuebnsiit kopmyc 17 (cTapsrit), bombimas
arpoXuMHUYECKas ayTUTOpuUs (JICKIMOH-
Hasl ayTUTOpUs)

MynbTUMENUHHBIA MPOEKTOP C BO3MOYKHOCTBIO ITOJKIIFOYE-
HUA K cetu "MHTepHEeT" M o0ecreyeHneM I0CTyma B AJIeK-
TPOHHYIO  MH(OPMAIIMOHHO-00pa30Ba-TEIbHYIO  CPEIy
YHUBEPCUTETA.

Yuebnsiit kopmyc 17 (cTapsbrit), yaeOHbIC
naboparopun 204 u 205 (ans mpoBeze-
HUSI IPAKTUYECKUX U TaOOpaTOPHBIX 3a-

HATHN)

CucremMa OYNCTKM BOABI, TexHumueckme Bechl (Adventurer
OHAUS Ne AR 1530), anamutnyeckue Bechl (AXis AN 200),
¢doroanexrpokonopumerpsl (KOK 2), cnekrpodoro-merp (CO
26), XonoJUIBHUKH, TepMoperynupyemsie 60anu (QKPOC 4300,
TB-6), cymunbHble IIKa(bl, CPEIHECKO-POCTHBIC HEHTPUDYTH
(Beckman Y6B, Eppendorf 5415 C), pH-metp (noHomMep AHHOH
4100), snektpomexanu-yeckue Mmemanku (LM 201, VD LOVE-
NA PRAHA), ammaparsl Keenpaais, mepcoHaabHBIE KOMITHIO-

TEpbI, KOMITBIOTEPHBIN MPOEKTOP, HArpeBaTEIbHAS M BBITSHKHAS
CHUCTEMBI JIJII MOKDPOTO O30JICHHS PACTUTEIHLHOTO MaTepHana,
nosspuMetp (CM-2), U3MEIbYUTENN PAaCTHTEILHOTO MaTepHa-
J1a, JO3UPYIOIIUE YCTPONCTBA JIJIsl TO3UPOBAHKS PEaKTHBOB

Oomexurue Ne 8. Komuara i1 camo-
MOJITOTOBKY CTYACHTOB

Habop mebenn u yueOHBIX NPUHAUICKHOCTEH ISl CAMOIIOAT0-
TOBKH CTYZCHTOB

[IpencraBieHsl HAy4YHBIE JXYpPHAJIbl M Ta3eThl 3a MOCIEIHUE 5
JIET TOoJdydaeMble OWONHMOTEKON IO TOMIMHCKE, TUCCEPTAITHH.
ObopynoBanue mist KcepokonupoBanus. Joctyn k GecipoBoa-
Hoit cetu MnTepuet (wi-fi).

Ayautopust UIsl CaMOCTOSITENIbHOI pabo-
THI CTYAEHTOB: brubnnoreka, YuTaabHbIH
3aJT IePUOTUKH, KOM. 132

B oTkpeITOM nIOCTyIIe TpeacTaBicHa BCs ydeOHas w ydeOHoO-
MeToamdeckas Jreparypa, uMmeromasics B ¢orme [IHB, arpo-
KIIMMATHYECKUE CIPABOYHHUKH, 12 KOMIBIOTEPHBIX MECT C JIO-
cTynoMm B 3eKkTpoHHbIN Katasior [{HDb u MHTepHer.

Ayautopust sl CaMOCTOSITENIbHOI pabo-
THI CTYJICHTOB: bubnuoreka, UntambHbIH
3aJ1 y9eOHO# uTepaTypsl, koM. 133

3an paccunTtaH Ha 32 pabounx MecTa ¢ OSCIUIATHBIM JTOCTYIIOM
K ceTd MHTEepHeT.

AyauTopus 11 CaMOCTOSITeNTLHOM pabo-
THI CTyA€HTOB: bubnunoreka, Kommsio-
TEpHBIN YNTAJIBbHBIN 3211, KoM. Nel144

JIns mpoBEAEHHsT TEOPETHUYECKUX 3aHSATHW MO AucuUIuIiMHe «buoxumus npe-
BECHBIX PACTEHUI» WMEIOTCS CHEIHMAIM3UPOBAHHBIC YYEOHBIE ayJIUTOPHH, IMEPCO-
HaJbHbIE KOMIIBIOTEPBI, CKAHEPHI, MYJIbTUMEIUNHBIA TPOEKTOP, HAOOP MpPE3EHTALMIMA
10 TEOPETUYECKOMY KYPCY, CIIPABOYHBIE MaTE€pPUaJIbl IO pa3feiaM JUCUUTUINHBL. {1
BBITIOJIHEHUS CAMOCTOSITEIBHOM pa0bOThl CTYJEHTHI UMEIOT JOCTYI K KOMIBIOTEPHOU
TEXHHUKE C BO3MOKHOCTBIO MOJIKII0ueHus K cetu "MHTepHeT" 1 o0ecrneueHrueM BXojia
B DJICKTPOHHYIO UH(POPMAIMOHHO-00pa30BaTEIbHYIO CpEly YHUBEpPCUTETA Ha Kade-
pe ¥ B UNTAJILHOM 3ajie OMOJIMOTEKH YHUBEPCUTETA.

[IpoBenenne 3aHATUIM OCYIIECTBISETCS B CHEHMAIM3UPOBAHHBIX J1TA00paTOPH-
SIX, OCHAIIEHHBIX JIAOOPATOPHOU MeOEeIbI0 U HEOOXOJAUMBIM IMEPEUYHEM OCHOBHOIO
obopynoBaHus: HaAbOp JTa0OPATOPHOM TMOCY/bI, CUCTEMa OYHUCTKH BOJIbI, TA30BHIE U
AIIEKTPOHArPEBATENM, IITATUBBL, TOPEJIKU, PEAKTUBBI, TEXHUUYECKUE U aHATTUTUYECKUE
BeChI; (hOTORIIEKTPOKOIIOPUMETPHI, CIIEKTPO(YOTOMETpP, XOJOMUIBHUKH, TEPMOPETY-
JUpyeMble 0aHM, CyIIMIIbHBIE MKa(bl, CPETHECKOPOCTHBIE IIEHTPU(PYTH, TUTPOBAIIH-
HOe obopynoBanue, pH-MeTp, aekTpoMexaHudecKrue MeIIaliku, annaparsl Keenba-
JIsl, HarpeBaTelbHAsI U BBITSKHAS CHCTEMBI JJI1 MOKPOTO O30JICHUSI PACTUTEIBLHOIO
Martepuasa, MoJsIpuMeTp, HaOOphl TEPMOMETPOB U JEHCUTOMETPOB, JO3UPYIOIIUE
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YCTPOMCTBA, MEPCOHATbHBIE KOMITBIOTEPHI, U3MEIBUUTEIN PACTUTEIHLHOTO MaTepua-
Ja, KOMIIBIOTEPHBIN MPOEKTOP ISl aHAIU3a [IBETHBIX N300pasKeHUH.

11. MeToauveckue peKOMEHAAUNH 00Yy4AOIINUMCS M0 OCBOCHHUIO TN CIIMILIMHBI

CamocTosTeNnbHOE M3Yy4YeHUE Pa3/esioB AUCIUIUIMHBI OCYIIECTBIISIETCS Ha OC-
HOBE MaTepyaJioB JICKIIUA U PEKOMEHyEeMOH JIMTepaTyphl. 3aJaHusl 1JIi1 CAMOIIOATO-
TOBKH TI0 K@XKJIOMY pa3jeiy JalTcs IMpenojaBaTesieM Ha MPaKTUYECKUX 3aHATUSIX C
COOTBETCTBYIOIINM OOBSICHCHHEM. J[711 CaMOKOHTPOJISI CTYJACHTaM PEKOMEHIYIOTCS
TECTOBBIC 3aJ[aHUs TI0 TUCIUILIMHE ¢ OTBeTaMU. KOHTPOJIb CaMOCTOSITEIBHON PabOTHI
CTYJICHTOB IIPOBOJIUTCS HA MIPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUSIX.

[Ipu mOATOTOBKE K KOHTPOJIBHBIM padOTaM CTYACHTAM MPEIaraeTcs U3y4uTh
y4eOHBbII MaTepuall COOTBETCTBYIOIIUX Pa3/IesIOB M TeM Kypca MO KOHCIEKTaM JIeK-
IIUA ¥ 10 PEKOMEHI0BAHHBIM y4eOHUKAM M y4€OHBIM MOCOOMSM M3 TIEPEUHSI OCHOB-
HOU U JIOTIOJIHUTENBHOU JINTEPATYPHL.

JIJIsi caMOKOHTPOJISI CBOMX 3HAHWM CTYACHTaM PEKOMEHIYEeTCS OTBETUTH Ha
BOIIPOCHI, COJIEPIKAIINECS B METOAMYECKUX MaTeprajax Mmoo KaxaoMy pasieny ydeo-
HOW MMCUMIIJIMHBI, U BBIIIOJHUTH TECTOBBLIE 3aaHusA ¢ oTBeTaMu. OHM MMEIOT BO3-
MO>KHOCTb TIOJIYYHTh KOHCYJIBTAIIUHU Y TIPEIoaBaTesl B COOTBETCTBUU C ero rpadu-
KOM TEKYITUX KOHCYJIbTAIUH.

Buabl 1 popmMbI 0TPAOGOTKH NPONMYIEHHBIX 3aHATHH

CryneHT, MponyCTUBIINKA JIa0OpaTOpPHOE 3aHSATHE, 00sA3aH CaMOCTOSATEILHO HU3Y-
YUTh COJIEpKaHUE J1a00paTOpHOM pabOTHl MO MPAKTUKYMY, COCTaBUTH KOHCIEKT H
MOJIYYHTh Pa3pelieHne MpernojaBaresss Ha oTpabOTKy MpomnyimeHHoro 3ausatusd. OT-
paboTKa 3aHATHS BBIMOJIHSIETCS MO/ PYKOBOJCTBOM JIAOOpAHTA, MOCIIe YETrO CTY/IEHT
MPEABIBISIET TIOJIYYCHHBIC PE3YyIbTaThl IPETIOIABATEII0 U 3AIIUIIACT JJA00PATOPHYIO
paboTy 1o ycTaHOBJICHHBIM TpeOoBaHUAM. OTpaOOTKa MPOMYIIEHHBIX TPAKTUYECKUX
3aHSATUH, KOHTPOJBHBIX PadOT, TECTUPOBAHUM BBITIOJIHSETCS O Tpaduky, yTBep-
KIEHHOMY 3aBEyIOIIUM Kadeapoit.

12. MeTonnqecm/le PEKOMECHIAIUA NTPpEnmoaaBaTEIAM 110 OpraHu3anuu
Oﬁy‘{eHHSI o IMCIMIIJIMHE

s hopMUpOBaHHS Y CTYACHTOB COOTBETCTBYIOIIUX KOMIIETEHIIUI B PE3YIib-
TaTe M3YYCHUS JAHHON y4eOHOW AUCHHUIUIMHBI PEKOMEHIYETCSI TPUMEHSITh O0BSICHU-
TENbHO-WIITIOCTPATUBHBIE, MPOOJIEMHBIE W MOMCKOBBIE MOJAETU OOydYeHHs, Harpas-
JICHHbIE Ha aKTUBU3ALMIO CAMOCTOATEIbHON paboThl 00yd4aeMbIX, aKTUBHbBIE U UHTEP-
aKTUBHbIE (DOPMBI 3aHATHUI, yKa3aHHbIe B TyHKTE 5. COBOKYNHOCTH (hopM 0OyueHHUs
BKJIFOYAET: JIEKIMH, MPAKTUUYECKUE 3aHATHs, JabopaTopHble pabOThl, KOHTPOJbHBIE
paboTHI [0 TEMaM U TECTUPOBAHUE IO pa3/iesiaM JUCLMILIUHBL.

KonTponb Tekyimielr paboTbl CTYIEHTOB OCYLIECTBISAECTCA NPU MNPOBEACHUU
IPAKTUYECKUX 3aHATUHN, KOHTPOJBHBIX pa0dOT [0 TEMaM U TECTUPOBAHMUSI 10 KAXKIOMY
pazzeny IUCUUIUIMHBI, 3aluTe Ja0opaTopHbIX padoT. ONEHKY TeKyIllel ycreBaeMo-
cTH 00y4aeMbIX peKOMEHAYETCSl MPOBOIUTH C UCIIOJIb30BAHUEM PEUTHHTOBOM CUCTe-
Mbl. [1o uToram peMTHHrOBOM OLIEHKH OHU MOJIYHYarOT 3a4€T MO pas3Aeiy, €ClIu CyMmMa
0aJIOB MO BBIMIOJIHEHHUIO TaOOPATOPHBIX paboT, pe3ynbTaraM KOHTPOJIbHBIX paboT MO
TEMaM M TE€CTUPOBAHUS IO pa3zenly cocTaBisieT He MeHee 60% OT MaKCMMajIbHOIrO
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HopmatuBa. CTyJEHThI, aTTECTOBAHHBIE 10 BCEM YYEOHBIM pa3jesiaM U HaOpaBIIHe
He MeHee 60% peUTHHTOBbIX OaIOB OT MaKCMMajbHOTO HOpPMATHBA, MOJYYaroT
JIOMYCK K 3a4€Ty MO JUCIUIUINHE.

[Ipu ocyurecTBieHr: KOHTPOJIA 3HAHWH, yMEHWH W BIaleHWH CTYACHTOB IO
JUCLUMUIIIIAHE TPOBOJUTCS OLCHKA YPOBHS OCBOEHUS UMH TEOPETHYECKMX 3HAHHIA,
Pa3BUTHs TBOPUYECKOI'O MBILUICHHs!, NPUOOPETEHUs HABBIKOB CaAMOCTOSTENBHON pa-
0OTDBI, YMEHUsS! CUHTE3UPOBATE TIONMYyUYEHHbIC 3HAHKMS M MPUMEHSTh MX JUIs pelleHust
MpakTH4eCKnX 3aza4. Ha npakrudeckux 3aHATHIX 06CYXKIEHHE TEOPETHIECKOrO Ma-
Tepuana HeoOX0AMMO MOAKPEIUIATE PEIIEHUEM JIOTHYECKHX M PACUETHBIX 337144, pac-
CMOTPEHHEM MPUMEPOB U3 Pe3yJIbTaTOB HAYYHBIX UCCIEHAOBAHUN U NPAKTUKH CElb-
CKOT'0 ¥ JIECHOTO XO34HCTBA.

Ilporpammy paspa6orau: '
Hosukos H.H., noxrop Guonoruveckux Hayk, npodeccop (ﬁﬁo@,@@?
Sy ,
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